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Data lines
. System bus

Control lines
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Jaywdanunsasuld (Human readable)

Dm%qmmﬁaémléf (Machine readable)

ansdeans (Communication)
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Logic
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Keyboard
Mouse

Modem

Floppy disk
Laser printer
Scanner
Optical disk
Ethernet

Hard disk
Graphic display

Gigabit Ethernet
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DProgrammed /0O

d Interrupt-driven 1/0O

IDirect memory access (DMA)
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I ansldane U UMDISNYINaNELEY (Multiple interrupt lines)
I asviheensduasing (Software poll)

Inssenasgunsalisesnudisu (Daisy chain)

_la1saseunsesia (Bus arbitration)
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Data lines

Address lines

DMA request

DMA Acknowledge
Interrupt
Read
Write

Data
register
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register

Control
logic
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Selector channel
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Selector channel

Data and
address
channel to

main memor
Selector

channel

>
Control signal

path to CPU
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Multiplexer channel
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Multiplexer channel

Data and

address channel
to main memory

Multiplexer
channel

>
Control signal

path to CPU ——
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Input Device
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Keyboard
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Keyboard
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Erconomic Keyboard
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Scan code

IﬂﬁL“UﬁLGZiE)’iﬁ]uaﬁ’Nm’JLaGU“Uﬂ‘Mu\WlLiﬂﬂ’)’] aunulan & "?Nf\] L‘U‘Uﬂﬂﬂ
uumuaﬂﬂU’Nfﬂﬁ‘WL%@NW@QSUUﬂUTﬂiL%ﬁL“ﬁ@?

=

ﬂwuma%mLLﬂulﬂmaawm %ﬂLLiﬂE‘i’]‘ViﬁULL’ﬁﬂﬂﬂ’]iﬂﬂ Ael 'Sﬂﬁqﬂ
wumammiﬂaaaﬂa

ARUNILADSAZLAULART LA LA TurULgA U T SRR UBSA
Feaggnivanlidiluseavasmauinimes

LU 9aL995U09AUDIAT AU 1B ULAB ST NI UBN
lUsiwalwesvesnauiinmesniveyaaunulanseag

14
o % %4

AN5ALNULAATLAIINNSNARTNILYINUUSDYASI I UNTIUITN



) |

School of Computer and Information Technology

The Internal Reference Alphabet (IRA)
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AR NSAA L UNIS19SYE IRA

Table of scan codes and names of keys

position code name position code name position code name position code name
0 $07ED 32 $0452 64 $0000 36 $041C
1 $0604 F1 33 $06FE N- 65 $0438 A 37 $07C2 | PAUSE
2 $060C F2 24 $0708 | SYSRQ | BB $0464 B 38 $05C0 | GR2
3 $04083 F3 35 $0BEE | NUML 67 $0642 C 33 $0000
4 $0618 F4 3b $06FC | SCROL 68 $0446 D 100 | $0622 | RALT
5 $0606 F5 37 $04B0 | CAPSL 63 $0648 E 101 $0628 | RCTRL
b $0416 Fb 38 $04C2 & 70 $0656 F 102 | $06E2 | DEL
K $0506 F7 39 $0454 ' 71 $0468 G 103 | $06D2 | END
8 $0614 Fa 40 $03ED | PCLED 72 $0666 H 104 | $04F4 | PGD
3 $0402 F3 41 $07F4 | PCLED 73 $0436 I 105 | $06FA | PGU
10 $0612 1 F10 42 $04F8 * 74 $0476 J 106 | $06D8 | HOME



=CIT

School of Computer and Information Technology

Keyboard metrix
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Keyboard controller




<CIT

School of Computer and Information Technology

Joy stick Touch screen

Pen Mouse
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Mouse / Mice
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Mouse
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N1IAIUANLING

“Move

“Click

“Double Click

“Drag & Drop

"Right Click (taw1z Windows)

“Scroll
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USLLNNUBIIUNE

Mechanic mouse Optical mouse Laser mouse
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Mechanic mouse

_Pairs of photodetectors

Light emitters
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ANSVNINUVDILUARTUALNE




=CIT

School of Computer and Information Technology

Encoder
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CMOS sensor
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Blue Track Mouse
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Blue Track Mouse
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15711979089 Blue Track Mouse

CMOS Navigation ASIC: Blue LED:

Proprictary, Microsoft-developed silicon chip Blue light provides high-contrast
employsadvanced algorithms and pixel images with less noise for improved
architecture for robust tracking. tracking.

lllumination Optic:

Imaging Optic: Diffuse beam with no
This provides more surface L “hot spots” gives
detail for improved tracking improved tracking
over defocused laser performance,
technologies.

Specular Lens Architecture:

This allows tracking on shiny surfaces

where optical products fail.

Blue Beam Envelope:

Alarger beam size relative 10 laser mice improves tracking on
difficult surfaces including carpet.
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Multi-touch Mouse
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Touchpad
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Touchpad Sensor

Component side Sensor side Overlay
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Touch Screen
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A1SV1N9 U489 Touch Screen

Transducer Transducers Transducer Transducers
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Reflectors on each axis divert

" NN\

Transducer

Reflectors on each axis divert
the ultrasonic burst across the the ultrasonic burst across the
touchscreen. touchscreen.
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Multi-Touch Screen




Output Device

COMPUTER ARCHITECTURE AND ORGANIZATIONS - (C) 2013 CHAKRI PHITPHIBUN
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Monitor
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NNSNANELUUUIN (RGB)

Additive color mixing with red, green
and blue additive primary colors.
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RGB Channel
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1IMIFIUVDIALALLDUR LUNITHARINE

XGA (Extended Graphics Array) 1024x768

SXGA (Super XGA) 1280x1024
UXGA (Ultra XGA) 1600x1200
QOXGA (Quad XGA) 2048x1536
WXGA (Wide XGA) 1280x300

WSXGA+ (Wide SXGA plus) 1680x1050
WUXGA (Wide Ultra XGA) 1920x1200
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Aspect ratio

Elé’méaumaqmmammaimﬁﬂﬂmagj 4:3 (119 4 @ g9 3 @)

_dmsunisuannanuuasning (Wide screen) 2w agj 7 16:9 (‘U’Nﬂﬁﬂ
ATy 16:10 39 15:9)

Jnsuanswanuuasninediuselosddmsugaimeunsain DVD LUy
9N LEAULNY LAZLARINALUUNANSNUIA1 I UNUNBLASINY
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SULUUNS0UAD

SIOMNMISMOY 00020

@7 &t @5 Qo
e 128 13t 1akas

Dudal Link DVI-I

o(HHEH )

Single Link DVI-D Duadl Link DVI-D
1920x1080 2048x1536
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Color Depth
peosh  [weberofColon |
1 2 (Monochrome)
2 4 (CGA)
4 16 (EGA)
3 256 (VGA)
16 65,536 (High Color, XGA)
24 16,777,216 (True Color, SVGA)
32 16,777,216 (True Color + Alpha Channel)




) |

School of Computer and Information Technology

CRT (Cathode Ray Tube) Monitor
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a1uUszNaUVed CRT Monitor

L2000 How StUff Works

A = Cathode, B = Conductive coating, C = Anode, D = Phosphor-coated screen
E = Electron beams, F = Shadow mask
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N1SV1N9 U499 Shadow mask

3 |
S2000 H !I’LI/

A = Phosphors, B = Shadow mask, C = Glass



=CIT
School of Computer and Information Technology

Raster scan

L1 1114

L2000 How Stulf Works
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Dot Pitch

Dot Pitch -
1 IR (Aperture Grill
| e
|I || ]l
'I[l ||! | \

Dot Pitch

{Shadow Mask)

@2000 HowStuffWorks
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IalaUseuvatan CRT wWaisunuas LCD
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LCD (Liquid Crystal Display) Monitor
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Liquid Crystal
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ANSV1N9 148938 LCD

How a Liquid Crystals Display Works

/Polarized
= Panels \

!

(© HowStuffWorks

Electrode

" Liquid
Crystals
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NNSLERINATDINNLYALUID LCD

Positive voltage
applied here.

-

A

Ground connection
made here.

© 2000 How Stuff Works

How pixels are controlled in an LCD Color Display
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NSLAAINAFEUA)

White Yellow Image

e
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60 x Maghnification
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Usebnnuagas LCD

Jpassive  metrix  T48ianTnsafidaisusdiregiveuveulaises Liquid
Crystal wazyne 9299871928n15971359Us LA ULAazwaa YilrenaLiu
n15ua (Fade) vosninuumnigela

JActive metrix aglinsudawmeslunismivgunismsausequaazioad

Y84 Liquid Crystal yitlvianuusiuggsdu anilaszaudauindunie
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Native Resolution

17 inch = 1024x768

19 inch = 1280x1024

20 inch = 1600x1200
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AENUAUDIRD LCD

Viewing angle
Brichtness or Luminance
Contrast Ratio
Response Rate

Adjustability
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IalaUSeuvatan LCD MwnianInee CRT
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Printer
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USLLNNUDULATDINUN

Impact printer

© Dot-metrix printer

Non-impact printer
° Inkjet printer
© Laser printer

© Thermal printer

Plotter
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Dot-metrix printer
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N199119UUBe Dot-metrix printer
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Inkjet Printer
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N139UVBY Inkjet printer

How Piezoelectric Jets Work How Thermal Bubbles Work Heating Element
—
. OHeat ink
Activate
Current
Reservoir Cas
asing
to /
Reservoir
NozzZle— \ Nozzle
E2001 HowsStuiTivarks X001 HowShuffliors
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ASHALFVDIUATBINUN (CMYK)
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NUNVDUATDINUN Inkjet




=CIT

School of Computer and Information Technology

Laser printer
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d1udsenauYeY Laser printer

Basic Laser Printer

Laser
Components JSSEQ; Scamning
Unit
Discharge Cﬁi?ga
Lamp o

o

O
1 0

| %9

Photoreceptor De}emper
Drum Assembl
Euser um Assembly Roller
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N3N Laser printer

Paper Exit

Photoreceptor
Drum Assembly

q=

La=ar

.
Tl
. lnit

¢ ®

Toner
Hopper

HowStuiffarks

Paper Tray




=CIT

School of Computer and Information Technology

NNS8LLEY Laser

Charging Electrode

| @ser Corong Wira)

Scanning

Unit Photoreceptor

Crum
Mirror

Taner
Coated
Raller

= £2001 HowStulfwarks
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Fuser

Fuser

Photoreceptor
Drum

Toner Roller

/-nznm HawStuf fwories
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Thermal printer
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N139191UU8Y Thermal printer

Thermal Backing
Element Ribbon

/N

Label Hot Melt Transferred
Sheet Ink Ink

Thermal Transfer Printing
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Plotter
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Inkjet Plotter




