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XX 7| (Static Electricity]

= &)= AeRH 0IZ28)|=2 2 B

= 2HME Fdotes EASe FH U= dA=0| =1 J=0l, 0l BASE2
Ot S Soll CHE SHZ 0IsS &t (5d)

 REHN 228 It 24506l E22 SO0 0IS&HC (2H)

)

Visible Return Stroke

Positively Charged
+ +® Upward Leader
L4



http://terms.naver.com/entry.nhn?docId=1090988&ref=y
http://terms.naver.com/entry.nhn?docId=1131316&ref=y

SJ19] KAl

A ™ J|(Static Electricity) & -
B Franklin, Il 2 & (Lightning Rods) &£ % — 1752

Franklin Faraday

B Faraday, XS &a 24A-1800 =

E Edison, 8 2% - 1882

Edison

E Tesla, W& 2E (Alternating Current Motor)
8- — 1888

Tesla
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https://commons.wikimedia.org/wiki/File:M_Faraday_Th_Phillips_oil_1842.jpg?uselang=ko

1900 CH

I_OI_—'I

2 (19024 )

1940 C} 19501 Cf

ERMX AE SR

2 e (19484) 2 (19584 )
XN 8XBS

MAH = =2 E-IXIAH

Z M 3| 2 (Integrated Circuit; IC)



EdHXIAES 2H(194749 128)

0l= Bell H34A2| John Bardeen,
Walter Brattain, William ShockleyJt &
19563 -H=c|stat =4t

« A 2=

EdiXIAH = 4 S 2 "\ Revolutionary Amplifier
s \ The CRYSTAL TRIODE




0013z &xi3<t Al

¥ ZE3|2 (Integrated Circuit; IC) &

= 19584, Kilby (Texas InstrumentsAl) &

= huin
LA

=
'—Q
.
=
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&MI| = (integrated Circuit; IC)




8| X XA}

® X J|AXHElectric device) —— M &t (Resistor)
__H I Al &l (Capacitor)
|_91=H(Inductor)

o HIAX— &2 (Vacuum tube)

| B X AKX C}0| 2 & (Diode)
E gl XI AH (Transistor)
FET(Field effect transistor)

> dAelz: HI|AN AR LEE 32

MAE2E WHE(ICEE| MM E WBHO| ZatE = o
OIiE= YHEOZ AKX S

I
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Glass

| 2;" X'—g—_,._ enclosure

Current

i

Electrons attracted
Annrp by positive potential
n anode

Wacuum
| Plate
—
——

Cathode

Insulated Free
Heater — element electrons

support Heated cathode

gies off electrans

. Tube base

la
Frament |B

Tube connection
pins supply

— "Plate supply”
D powear
SOLITOD

Rty ()

cathode filament

<3 AUSA IS > <3 HUSASHI 3=z >
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THI2 X - 0|2 £ (Diode)

Electrons flow only one way

cathode anode
N-type P-type

anode H kathode

 dioded7 yof51v Zener

' ; 2 me}aga (kathode)
device package
- - I -
cathode

schematic symbel

<OOIES A8 &H JIE >

OISt

Light Emitting 4

Diode

™ Emittod Light

Beams

Dlede

Tramparont
Plastic Case

Torminal Pins

!
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m
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M A XL - ESXAH

B E C
C
B : e < NPN E&iX[AH
1 : ! : O Bt &8 >
E

substrat P

< NPN E®XIAH >

o

<PNP ERXIAE >

Illllllﬂ

(4

T

£
YILIWZ

v

U
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HE XA X} - FET (Field effect transistor)

=  JFET (Junction FET) =  MOSFET (Metal Oxide Semiconductor FET)
ol §
Source| "::!::'E'T::r Drain
INSULATOR
G B nfype T ( : T
l [ depletion iaver | I

1 ptype
1+ Semiconductor

i *
S Bulk

=

D Metal ar Sllln::n:ln -oxide
G DDDDD
——4-| P-Channel Metal
5 '3 t'if
JFET Insulator
P-type (+} ++++++++++++ Ptv_.rp {+} J
S urce
D - - N-type () o
—Eb{ M-Channel - 00 e
= N-type subs t ate layer {(5v)
JFET

* FET2 282 EJXNAEHS SAE

OlHItHStul 13
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3 FH, U=, 0VD, HOTVE XNIs2X S

g“.... ‘.B 18 e, “‘

BREE U N2

OISt
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\ 1) °-lt-‘ L .”
. e

SNEE
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Ot 21 (Analog) &lS: Al2t
CI XI € (Digital) Al S: Al2t

Amplitude

F'y

O CH Sl

N\ I\

CIXE &ds

Amplitude

+127
+100
+075

SR Gl

(100

Time 025
050
075

-100
-127

& XtstE CIXIE

+H24 CICH | 100 LEV R LARR BRI
+HI38 OO0 10 L | TOTOO0C +110 01101110
+48 (IR 1 CH00 030 0110010 +090 01011010
+H39 00100111 +052 0110110 +058 D101 1000
H126 LRI (R RRRY Q1001 101

Time

Sign bit
+is0 —is
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= CXE dz2 HHE

Otg=2 120 &S50l 2ot M E

=

e
=1 100% S8 SHOt Jtsottt. | 2Xst @Kt

|

&S 3t Jt=56tCk. ol B F=ll=HHS 20| XHAISHCH
oz AMS |
=) o geA oo
) =lof 2leio| wigo=
52 E7ls
To|=92l7}

o
S = |‘—|~||—rk=r:m:n—r|‘
I | : : I | <HHl M= THEZERE =Y = <m| 3T TEHE HE
SB2 MEEE mlaaE >

U=E e

CIXE M=
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Ot==_1 &&2|=9 0l - Op Amp

» HALMSE]| (Operational Amplifier; Op Amp)

-IN &—
(2)

(1)

OFFSET
MULL
1K

(5) o

()
+ JRTE

1]

(3) 1T ]
+IM
J9K

/

J0pf ==

2o

a0

In-

. W rull
|n+_+\

0 P~ (- =] u
e Mnn

(6) .
ou

0 V-

<Op Amp&l 32X >

O CH Sl

(4)

>C£F’“t

_/ ) 1+

null W-

circuit symbol LT LT I T
— o o -+

physical package

< Op Amp(LM741) IC2] 218 >
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2|= - NAND HIOIE

= NAND HIOIE
NAND gate AND gate
' - Input, — Input, —
AND gate with open-collector cutput put, } Output put, D_ Output
: Inputy — Inputy—
Vo
A | B | Output A| B| Output
0|0 1 0(0 0
0|1 1 0|1 0
Input, 1|0 1 1|0 0
Inputg —1 Qutput 111 0 T |
Dl_‘.— Q4

Equivalent circuit

Inputg_}bo_ QOutput
Input, —

—— NAND gate —!-”-'— Inverter —

< AND(NAND-NOT)2 sl2%< >

TTL NAND(7400)2 2/

OlHItHStul 18



= Register (N bit 32 HE)

CLOCK

LOAD/SHIFT ——
SERIN

>

1D

2D

ND

OlHItHStul

D7D
S5
0D

SEROUT

= Memory cell (1 bit Read/Write)

Im

Write/Read

Address
Enable {

_D.y

U

Data
in‘out

19



= Memory2 2E2&

|
Address lines
by >
Row 128-X:8:X8
Decoder SRAM-Eellsi
AJ'—P —P ~
Data In / Out A J

I/P Sense Amplifiers O/pP

Data Data
Control Control
D;-Dy T T
Column Decoder 4

Control AZT A,T TAO
I/Ps Control
Unit

8 bit data bus

4 -‘::[]

=a

OIxItH St ul 20



. ZS2AXE|EX (Central Processing Unit; CPU)

ind 1 AR
intal %ﬁﬁ% i

OUTPUT pentium

r

SECONDARY
STORAGE

O CH Sl =



Computer

\\\j Memory
| CPU | O e

| nput 5 0P 5 . Output
device | - - | device

-------------------------------

F OOz EE
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IBM 650 TR Radio Notebook HDTV 30TV

19504 19604 19704 19804 1990¢ 20004 20104 >

Cellular
RCA Color TV phone

QIHithSt 24
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Various Medical Imaging !
. v v 3 A

MRI Endoscopy X-ray

HIAH 2 =9 |A4= (20014 98 7Y) = 0lAgtY, Given imagingAt M2A (2001#)
xra/\ x—] _4 ]..‘r—r oﬂ)q Iza-}\ }\Eﬂ.}\ﬁ E:Lo]] A}\‘— - 11mm(7<]%-)><26mm(€°])

68*1]-4 R (%57]13‘4%9} Q:X]') s = T 2
P Zeus B9 FL A 23 271 4%, F 5 ¥4 HE

Q1| tHetul 26



ol
o AAR MES I (Cognition)dtH
= -

ZH(Mobility & Manipulation)dl= & Xl

Sensing Processing
m Al ZH3HH|2) O ACIAl (SR, Al S)
SEENGNE)) WMEACIAl 8 BlA

mE2H 2SS4 m=5E=HN

mHe| =S, mel2A =
HelM, dolk mAID|F & 53 (Local ization)
H A ) m LS EMH (Navigat on)

i

&

LN
[

r 1
rir

Action

mEI 25
m&=
m2FS EhE
m2Ew
mC|A=a0]
A1) H

OlHItHStul
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file:///H:/로봇-디자인-발표-07.11.24/롤러 스케이트.MPG

Papero (€2, NEC) |5

® TV ramote control signal transmitt
/ Palting sensor

#® Speech recognition microphone

2 CCD cameras

LEDs in mouth,chesks and ears
stroking sensor

o Wireless modem

3 microphones for sound direction detection
® Ultrasonic sensors
Fower switch

® 2 spaakers

Floor sensor

® Lift sensor
Telaphona lila

O CH Sl

HHE | MIA T &

BHHET|S

SPMYI|=

N
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» I2t A Aldebaran Robotics 2% S| AFHIA JHE
» XHH OH2l0|S2 /oA CIA2lE N 28

Digital Camera /' - Ref:z;e\cit'i‘on
CIX = FHo =t WerIPN
Speech <
Synthesis Exm°t'°'_"a'
——— pression
STEY 2 E
Gripping WiFi
Hands FUTA
a8 = S
=
25 degrees
of Freedom Linux/Urbi
25X1S = (HE) EIHA
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Nao Robot.mp4

oll
LT

Care—0O-bot |

Care

bot Il

e O

oll
LT

iMARO (8}=3)

PGR (Bt=)
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S0I%t2 GTOV, SPAWAR (0| =)

N2AMA 22 (012) & 2= ROBAT Ill, SPAWAR (DI =) 54 ELAIZ 2 Spirit, NASA (01 =)
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Xt oA

HEE AIE

= N3l V=S 56t

T2t XtSt BF

7R

(Electric Vehicle, EV)

221191 510|E2| =X} (Plug—in Hybrid Eleciric Vehicle, 0[5t PHV )

Zal 72| &Rt (extended—Range Electric Vehicles, 0|5t eREV?)

HAZHMX|X} (Fuel Cell Electric Vehicle, FCV )

=X : Frost & Sullivan(2014), “Strategic Outlook of Global Electric Vehicle Market in 2015

OtKl ZXl ZHLE ZA36HH P20
INEEDN;

at0|=2| =X} (Hybrid Eleciric Vehicle, HV )

HHE{2| F17|X} (Battery Electric Vehicle, 0|5t BEV)




0101821 A=Al (Hybrid vehicle)

¥ 0[0IE2IE0 J9 X ASIR

stoje|e= "2 §2 olshs Hol=A YKo F 7iX|o| SHUS M AIZsl= XIE Ysio], M2 CIE
FIH2| SHAL Lll°"7l*-'t (AEN2} 27| RE{E ZEIS10] AHESH= XISAIY

S (e
— AT Yx| (28 A%

] & . .
5 —e B 5 !
[ g L . -

A0l K/ Bk H 4 B | | UKW HSAl HeiXl= 25
FHA| ATIo| FROIOR OEXE 2EE Sl T
b= e | oluxiR B el B

ATIS ApZo2 MANARE | AMBEY IR L SNEE
o) o BEG S 62 AITIO) 2pFEE Zeln LE|
Al B HIE7 LA WA R ANTIZ BX5HH 55 A|N
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o018 2lE
c X=Xt (Hybrid vehicle)

= of0I1E2IE A=Kt

rir
c
Q
g
rk
2
>
&
X
g
o
31
m
Iy
all
o
=
k)

0
0l0

T2| 2H
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&AL (Electric Vehicle)

= &I ASKE

rr

HII2HZC 2SE 1D UHEHZI0 S&0| ERE

- "‘\\\\ Solar Roof
— Power Electronics

Transmission + Electric Engine

Baﬁery-Pcc" .

HHE{E| T %X

Battery- . "
Management-
System (BMS)

Q1| tHetul 37



Aas Ml XtSAL (Fuel Cell Vehicle)

» HEdEX ASX (F= s=42X)e 8| ASXO0IH, HIEEIE S&6t=
X0 OfLict =2AA=E 2t * A2 ZEH0ll 2ol A &IIE BH= 0 ALS 8L

Hydrogen __

Batteries H{E{Z]

Power electronics

Membrane
Cathode Electro engine

SJIEH
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TJ| XtE Xt

=L

OG- HToN, |

Sfo|=8|E XIF Xt A HX| Xt X}

FCV
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XIs¥ XIs Xt (Intelligent Vehicle)

o= HEHN 2 XISAHl 21, HioissiE 8=010]
Hojd& U= B8 II%

| 2 = 2w 38 18

_,;:"': ’1'.:1‘ ‘L‘?g sa |

ﬁg ;i“ ;':"" nnu' "-,:\{ ':lgn in‘ n§ s)l

K& e Tgps ma N »

FQAOHN. g

;gg uz;‘ w040 2HA
— O A% SHHEDI mRIRE
S RS THW YRS,
i3 OiLIDH N SN, quze we
=9 [zEus) (2301 | ey ol
VBES ) mxso0 50

HEFNT (xx s’
ISIEREN e mw aonm

oS

P

2 HY | P~
zewe | g{,‘ ‘,’:“3 i ,em ap) AEH2 39
tk LS. b \12) NECE YHE.

UM Op2t | ow_.su .1

saznE | TN mummang L o\ M0 A 0 UE 22 oo

\ : —_0 - 1.
B0 ol i "910'8.. | ooR EE Al | uofgf', BISHAE ZtE FHIAHFD
Al-S8 lMlEﬂi " gen 5y 2o ‘ MO QOIS

Source : OIHES XIS AAIEE J =2 UM
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XS3 XSAe S0iE A SA

Forward Vision System
m — Lane tracking

Long-
Range
Sensors

[ | Blind-Spot | — Object detection
e ; : . —Far IR capability
- :: . _' = - N  Senso Jt Oﬂﬂ-Rll‘I:]
S ' | { Scanning
ens : * - Sensor

Rear Vision System Enhanced
- Object detection Digital Map
- Far IR capability System
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=91 XI= Xl (Autonomous Vehicle)

VIDEO CAMERA LIDAR POSITION ESTIMATOR
Mounted near the rear-view A rofating sensor on the roof scans A sensor mounted on the left
mirror, the camera detects traffic the area in a radius of 60 metres rear wheel measures lateral
lights and any moving objects. for creation of a dynamic, three- movements and determines
dimensional map of the environment. the car's position on the map.

DISTANCE SENSORS
Four radars, three in the front bumper and
one in the rear bumper, measure distances
to various obstacles and allow the system

to reduce the speed of the car.

CARRIE COCKBURN/THE GLOBE AND MAIL ¥ SOURCES: GOOGLE; ARTICLESBASE.COM; WHEELS.CA
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Self-Driving Car Test- Steve Mahan (Audio Described).mp4

= IT2AIR! P2 (Google)dlA I T F2UXIF K}

A processor
reads the data
and regulates
'O\ vehicle behavior.

A laser sensor scans
360 degrees around the
vehicle for objects.

Radar measures
the speed of
vehicles ahead. /

A wheel-hub sensor
detects the number
of rotations to help
determine the car’s
location.

An orientation sensor
tracks the car’s
motion and balance.

Source: Google Raoul Rafioa / @latimesgraphics
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