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Ch.15 How Energy Turnsinto Data
B -

& [J0O0O0O (analog)
s 00O (continuous)
s [0
o LU DOOOOO
& OO0 (digital)
s [ 0O (discrete)
s [0
o LU DOOOOO

» [0
s AD O OO (Analog-to-Digital Converter)
s DADO OO (Digital-to-Analog Converter)
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AD, DA

leDDDDD:}DDDDDD _\
o UUUOODODDOOOOOO
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® 8bit=25600
s RGBO OO — 256 x 256 x 256 = ()3 =

\_ 16,777,216 [ J
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Charge-Coupled-Device
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Charge-Coupled-Device

f_. Joooouoodouoodn -20000 T

s CCD(DOOOOD)
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s UOO 0000
s DOO(DOOODOO)— CCD array
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Uninterruptible Power Supply
O 0Odoooi T

Offline O Online
1. 0000 00O (Alternating Current) O 0O O

2. Jodododoooooooooon
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offline UPS

o 1O ooon
1. ddoooogood

2. JO0Ooooon
s O OO (rectifier) AC —» DC
s UOOOO (invertor) DC — AC

L 3. Udoooououodod J
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online UPS

s OO0 oooogpPCOOUOOOO
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Surge Protector — —
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s OO0 OOOOOO(@MOO)
s [][]
s UUOUOUOOOOODOOO O

# power surge

# power sag
® electrical noise
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Surge Protector — —
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S [0t
s Metal-Oxide Varister
s fuse

o U 0000000
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Ch. 16 How a Bus Works
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» [][]
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s 1O OOOooogudtt

o U000 on
s 8bits
» 16bits Industry Standard Architechture
s 32bits
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ﬁSbitS, 3lpairs _\
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ﬁSbitS, 31pairs 16bits, 31 + 18 pairs ISﬂ
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ﬁSbitS, 31pairs 16bits, 31 + 18 pairs ISﬂ
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|732bits, Extended ISA _\
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ﬁBZbitS, Extended ISA 32bhits, PCI local bus _\
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ﬁBZbitS, Extended ISA 32bhits, PCI local bus _\

32hits, AGP

on an AGP card

board, interwaaving

3 = |
potors along a batiom row
ow of slow connectors,
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PCIl Local Bus
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Accelerated Graphic Port
-

AGP LU UOUOOUOOOOOO
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Ch. 17 How Computer Ports Works
- -

o 1O ooon

s U0 (DOOO0ODOOOO))WOOUOOOOOOOO
HRN

s JOOOOO0O (Centronics Data Computer )
s 100N

o 000000 (Recommended Standard-232)

o lbtO00ODO0O0OO0ODOOO0O

s 10O 0ON
s LOUOUOUOOUOn
o QOO0

» Universal Serial Bus
» SCSI, IDE
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# 13 Select
#2-9(80)000
# 1 Strobe

# 11 Busy
#1200

# 10 Acknowledge
# 15 Error

# 16 Reset

# 14 Advance

# 17 Not to Accept
# 18 — 25 Ground

20030 60 90 0OO0O0OUOODO 70 —pa928



® o o o o o o @ 0

10000000
#15 o #8,7
# 5,7 Phone

# 1,8 Ground
# 6 Data Ready
#4 - # 20
H71oo#HA4
#2oH#H3
#9 o # 22
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Universal Serial Bus

-

s PCOOOOOOOOOOOOOONOO

o [0
s [10 D+,D-
s [0
s Ground

o 000
s 1.0 - 1.5Mbps] 12Mbps

L s 2.0 » 480Mbps J
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Integrated Drive Electronics

- N

s PCOUOOUOODOOOOOOCDROMOOUOOO OO O
HRERERERERN

s OO0 O0OOO200000000 - O0Uodod
Jogdotdoooodoodoutd 4000000

Control signals tell the master
and slave which of them the
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Small Computer System Interface
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Ch.18 How a Keyboard Works
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Ch.19 How a Coputer Display Works
f ¢ 0000 RGB T

o 0 300

s RGBO 10000 - 0,000 — O

o UOUOOR, G BUOOOOOOOOOOON
»

0 8bits=256 00 (002550000
2563 = 16777126 O

s 0ODOO CMY

00300000

000000 (+K(@O))

CMYO 1000 - 0,000 — 0O
C=B+G, M=R+B, Y=G+R
0000 R,G,BOODO
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Super Video Graphic Array
-

s SVGAUUOUOUOOO DAODUOOOO
RGBUO OO

#® LookUpTabled 1000 RGBOO
HgN
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Super Video Graphic Array

SvGAUOUOUOOUOO bDAOOOOO
RGBUO OO

Look Up Table D 1000 RGB O O
L] [

Cathode Ray Tube [

s OO

o O OONO

o UDOOUDOOOO

s OO
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Super Video Graphic Array

SvGAUOUOUOOUOO bDAOOOOO
RGBUO OO

Look Up Table D 1000 RGB O O
L1 [

Cathode Ray Tube [

s OO

o O OONO

o UDOOUDOOOO

s OO

D000 d -100000
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Super Video Graphic Array

SvGAUOUOUOOUOO bDAOOOOO
RGBUO OO

Look Up Table D 1000 RGB O O
HgN

Cathode Ray Tube [
s OO

o O OONO

o UDOOUDOOOO
s OO

00000 100000
D000 -200000=10000
NTSC 300 O00O0O/1sec, 600000 O /1sec J
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Liquid Crystal Display
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s [UDODODOOoOobooOn

o (10000

s UUDOODODOODO
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o UUOODDODODOO
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o |

20030 60 90 0OO0OOUOODO 70 —p27/28



Liquid Crystal Display
-

s [UDODODOOoOobooOn

o (10000

s UUDOODODOODO
HREREREREREREREEN

o UUOODDODODOO
HRERERERERERERE

o [ ooboboboubbbbbd
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Liquid Crystal Display
-

s [UDODODOOoOobooOn

o (10000

s UUDOODODOODO
HREREREREREREREEN

o UUOODDODODOO
HRERERERERERERE
o [ ooboboboubbbbbd

s 000000
s LOOMO
s [0 50%
s UUODOOOOODO
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Digital Light Processing
-

# [exus Instruments
# Digital Micromirror Device
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Digital Light Processing

Texus Instruments
Digital Micromirror Device

DMD O OO
16pm O 0 U 0.1um OO

OO00ooooooooaoo)yon
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Digital Light Processing

Texus Instruments
Digital Micromirror Device

DMD O OO
16pm O 0 U 0.1um OO

OO00ooooooooaoo)yon

O 0O

s 0O
s 0O
s 0O
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