CET T
HFIZEE L

RINELERCHRTHERNLRE
EETHREGHRETEFTRH

AT




(5—%. wrmame D
T ErY
N
N

-1

: WA P
s HFEE B




FIRSREK:

O RIBBERFRTHE, TR TRARMME LR

© B RE R KA T R

® REEERT RGP R RO RTIEY

@ ¥EFRRBMA LA, EAEE, Hh, EAEERERI,
FEERGEREAR, EHR

© WG LB DR LR

\ @ BAKTEEI TS5 R Y




frams>

fARHF R 5 ‘%RKM

BFHANRIEES X

BFETHHR T &
BFZERBNRRRL R

B~ 0o b =




& LAt AREKFRA
BENRTLE AL 220\[ 7"2) 1'?\ - Lol

BT ok m%&—ﬁ%m%% %&ﬁmw%%i%%%
(EBE: JETE—EWEHNEEEL) . Zﬁ%ﬁ:

I r—K
£ L o
 E/V |’\ /‘\ . | Lyx ‘ /
. /%1072 Fvih I e (moKfED
S i=1_sin(wt+ e
—2204J72 b= ";&' % m ( ¢) o j;:/g\% CGIREE/ #)
(1

Ba: (D) WELHESE: EERASE_ M (2 RLwEs: £
EHATUR—RRANRERE, (K0 BE, BRBE, BE, RoE

e 2 R r%%%ﬁj‘_@m l 4 ;‘

R) TURRA S EETER. "




LA 2AZEFRSA

(2) #FFordk: HEFRATEERANETIORT R KT HETRET

AR e

xc—2 WU (L @_
'{ﬁ EI | ’ -
AR oul o (0775;

sy, B (1)@@% FEAEXLHATEX; () BLHE
b ZERERAMRAW—IME, Jo: FXAE: ON/OEF, ZHHO/1.

fhR: () ESWAEE, ERERGWIE; (2) »&Ez%f”ﬁf% (3) PRE A
BE 0 BEEAE X

—_ 7
.OOO.~ ‘
d. 101 (& ANN

BARZBEBLZF



@ LA ARKFR G

IRIMEHZFSIX5: 3}_’

O wFRFEFETAM. A, B l ES — i
ﬁﬁ%%%ﬁﬁ&?%%o x N D/A A — ﬁﬁ%ﬁﬁ

0 fAE=54; KFEFHOD 07 * X
O scrrlamie SRk rEnu, v

BB B ALBLE B e A, ol

15

——> A/D ——> BT AL

10

5

o
z,

AR FEEAMTIAEEE, $AEREEE BT o/
BB BT, RHF R 20
BT vEAEREE AT RAE Y Y, FUHRAF 10
SR TS oL

® '6“
ARE KT EB L BRI LHRNE T RTERE Vd_ \
BAET R BEITERFEERRNEAET. &K Soseriae ——F—~
TR DA S A28 B B T3 L BT A 00000101 :f Tmﬂ



https://baike.baidu.com/item/%E7%AE%97%E6%9C%AF%E8%BF%90%E7%AE%97/3118202
https://baike.baidu.com/item/%E9%80%BB%E8%BE%91%E8%BF%90%E7%AE%97/7224729
https://baike.baidu.com/item/%E5%9F%BA%E6%9C%AC%E5%8D%95%E5%85%83/5246264
https://baike.baidu.com/item/%E7%BB%84%E5%90%88%E9%80%BB%E8%BE%91%E7%94%B5%E8%B7%AF/2083023
https://baike.baidu.com/item/%E6%97%B6%E5%BA%8F%E9%80%BB%E8%BE%91%E7%94%B5%E8%B7%AF/2083647

L. 2=RFRA

R S RRMBE, A LEES K% %50 —~A4 1%

— BUGTHELT ZMH RGBT, B PMRBHBELRRT A0, kT ETRA R
(AR ), Rt TR G AR T F

O BUETETEN S ANAE S B TR, BT EEREFANE TN TH, RIE R
RILEWREERBEAEfAL, HEAR. XBAE, SREBERHTXEY). MATREFHR
BT AR R T CEARBEA LT M, ZRAGEPRELRT —ZTIRE %@L — LB o iy
FRIDKEZER, ANTRIETREdemiEfmTEE. WHEETITEE. SRS AT4H RN 7w b
MR EFRETE, RESTREEMAHE.

HFHIENER:

o0uEeR) 9 |
O7&EER
N
O ¥ K3 7 o
O Tirfyust

=
O EF&EERMN



https://product.pconline.com.cn/itbk/diy/headphone/1202/2679898.html

2. @_ﬂ}%ﬂ@%%ﬁ%
(1) Geomm

c BFEERXATHRBLFAN:

“”%i}:ﬁmﬁﬂﬁﬁﬁ?%%?ﬁ# —mRBAH (FH#HFRKRRLR) ; —ETEHZ
B, AX—RRT, UMY EME 2 BERTRL/2 1/40 1/8. 1716+ 1/32F01/64% Z

il 20~ B wyg A
/@: EW R S P F AL (A TURT WL A ) A T B 7 R B, ey 3 PR 2l
HETEAAKRETHETRANMEEN), ALEE R e,

v ORATRIRETHI T 7 B 16055, B VAT - iﬁ?rﬁ%m”ﬂ’ ERG, M6 F RN ZHH K
WA, IABRBETURATEMES: "REILFHNEREFEN LN, Hing i
I\, KM FRA, u&xmﬁéwm&mw%”

v ORMRRAFEN CZEY 0 RARKKRT ZHFWBXLL R GBREMAFTOMIN Z#HE
FHLARRCMTREFEANGELEPNEX (17035)  EUTARZHFITHR L,
R 2% R R 0T,

x,
*

v A xR, %%TJQ#C
C wrRAtad, Yok ¥ :t/



https://www.tw.wiiaa.top/baike-%E8%AE%BA%E5%8F%AA%E4%BD%BF%E7%94%A8%E7%AC%A6%E5%8F%B70%E5%92%8C1%E7%9A%84%E4%BA%8C%E8%BF%9B%E5%88%B6%E7%AE%97%E6%9C%AF

2. BFBARWRIES R E
(2)_TR/RICEIHOIESE

- —
— BT AR =TS

FHRERMBRNE B2 BRNXAMSERE

18544, KEHFXF®  WRARXRT —REERANR, FANMFT HABUNFERRSR, 7
REMAREEE L, TEREEZEREF SN, CRE—HURENENEEXROEETE, EX
F BN ERF R ETIRE %ﬁ&%ﬁ%iﬁﬁﬁﬁ%%ﬂ%%%%‘ R A AR

Boole, George. An Investigation of the Laws of Thought on Which are Founded the Mathematical Theorrﬂ Lodic arxd Probabilities Macmillan, Dover
Publications, reprinted with corrections [1958]. New York: Cambridge University Press. 2009 [1854] [2016-07-14]. ISBN 978-1-108-00153-3..

BARZBEBLZF


https://www.gutenberg.org/etext/15114
https://www.tw.wiiaa.top/baike-Special:%E7%BD%91%E7%BB%9C%E4%B9%A6%E6%BA%90/978-1-108-00153-3

2. BFHANBREG R &

AR Fofn = 2t

(3) FrEERESHOGEE o] @;}){L ,(/é%;{
@ EHE - gyﬁaﬂm%mmmw&#ﬁm, J ;
iz H ﬁz&%%ﬁ?%%%%%ﬁvﬁﬁ»(AWNMmMMmd

Relay and Switching Circuits) , 3 % & K W 2RI X (R T L AN ERED &R EXARXT

1940 /T XEMRFERE - WAAMSXE TRITR. BHhAFHHRKE - mEHK, FL

WAREHX “THEAMLREE. RELWTLEARX

1 )
‘ A o
3 7 1 e
B | e i i i, st o b vy || A_{NGPNOR yegation/inversion
2 Inverter

N e -

1 9 3 B (1Y) 2 () 2 SR A . .
£ 1 502 SRRy (SRR T

—~
i i elay and T a aes 2 — .
= be;witiiv_\:(ircu‘itsk = “ :X")’E

JEAMRAMRLAVES Wa Asssanes sessner

1 Inasmuch as any of the hmdrance X w1l1 bc wnttel
be proved by a very defined as a variable which

#W*’?Wmt

z”“ ;'“““L X+Y
—o o—-Q O = ) O & ?
mw~

-1 | the proofs will not be Figue 1 (left). Symbol |
O r an illustrative example. function

- proof is that of * pcrfect _ Fisure 2 (middle). Interp~'~ti
A ERE SR the ve (R IERsEES Yy “AREl BT
EROICYENADBE N BRIEE .

-

Shannon, Claude Elwood. A symbolic analysis of relay and switching circuits. Cambridge: Massachusetts Institute of Technology. 1940 [2016-07-14]

BHEZEXF



2. BFHANBREG R &

(4) %&a-,%zﬁclﬂmz\%% %= GaY ”ﬂ é\

2R AR BT R RER, FRAAFRABHRA, WoRHEAF"0"F"
%%JET#;GL Elll:h%)ﬁ HHRRT, (Biﬁ%—?( 1%&T%%—’F RE RARFRWHA )

C ¥ 0
:i&%ﬂ#}] ﬁ%?ﬁ3§mﬁﬂ)\1(0+0 0, 0+1=1, 1+1= 10$n0><0 0, 0X1=0, 1X1= 1)Eﬁ%ﬂ
nEe, FRHTHAAREN, BEEEEE.

(3) ELEREH o |
“HERAEANEE, EFSZEREYE B R R MYh. BRBEFEHRTIEZE (5. &
jF\ %Uwf\ Hﬁ&\ ﬁtg%) o A

1%

0
@ sFen 2 7 |
“HEBRRE G EE R \FE T, e R THE.

(5) MBTE, BAKT
“HHKEEME. RATE, BASCEERARRE MRS, Y28 —2RENTHE, HRTHEML
N AR




2. BFHARMBIRE X &

HFZIERMAN TR NRRE
© BEWITHAR HEA( AL ﬁﬁmﬁﬁﬁ%&% (AL, ZHH) 5 ALt

BN (R %8 8% 8 ait %5) —

© 19374117, FRTNRLBEWHTRIE - Bi#F ¥ (George Stibitz , 1904-1995) , X,
BFHENZR, RATRARERT - #HKRE, BEF— 6 - # B LT IHEM.



https://www.tw.wiiaa.top/baike-%E8%B4%9D%E5%B0%94%E5%AE%9E%E9%AA%8C%E5%AE%A4

2. BFHARMBIRE X &

HFRANE R

© M 19461957, BT EZEE: BFEHMRA. BEE. HKEA. Aok, HE AKX
KI)J?—?;%%JJ Eﬂlﬂﬁﬁﬂ

% 4% 1957-1964, @)

=48 1965-1972 N LA £ K

gk 1972-2 KA, BAAE U
R ?éfﬁ H‘(System on-Chip, SOC) W 288 | (&twork on- Chlp NoC) 4’00/




N

BRYWANRIELG X &

Microprocessor Transistor Cound§ 1971-2011 &Moore’s Law

Hr-Cong SPRAC T
Sia-Cora Core 17

= Moore's Law: The number of

. . . . 2,600,000,000 4 Bio-Carn Napers FA0, g i G Yoo Vst £
transistors per integrated circuit 000,000,000 - R e
would double every 18 month. S 2 o P o o

o XMEET R TE S — R AR R N | S
FHEAFE LU RI1965F M H Ay . . 100,000,000 - S
o HEHAARPTAREEBIHFEE]  2—xwws iy
19754 - € 10,000,000 AT Al Ty e
u $§L-J: &Eﬂé:ﬂ? ﬁ'] ‘U}IEIEﬁﬁE"]o E bwio years J—
l?scﬁﬁu?iﬁﬁ_,i}, EMMENBERE D205, 5 P
£ 1,000,000 mue e
=
E Aocsn
100,000 - - -
10‘.'00‘0" EBJDIZI W westo ﬁ M / y h

2,300~  amie ﬂCA B2

L MV

% Tgém Eﬁﬁ%{q: 19I?1 19180 19I9{J Eﬂlﬂl} EI:}IH
18- 24/\51%/\17111 1*,

L 1 R,
WA, Sk
P B 45

Date of introduction

U &




g

IAP
fOproCessor
was introduced,
defivering a S-volt
power supply
‘advantage,
by many 1o be the first
-pury
troduced the intel :‘::::;;’ i
processor,the 1978
first commercial ek te
i 8086 16-bit
RoLL IO Sheh 1 microprocessor
1M transistors. 1 982 hTacae |
A 32:bit chip, the - an industry I
advanced Intel 386™ Launched the high-performence  standard.
it v 16-bit 80286 microprocessor
lrchad, with 134,000 transistors.
—©1992 1998 Vel
Introduced IRl o o high-performance, low-power
first OverDrive o Pentiom Il Xeon processors based on the intel | SRR
sors, ¥ ot StrongARM technology, for
which allowed » Sootettarand handheld computing and
users of certain e e communication devices
upgradable PCs
10 boost system ©=
performance. g intel Pentium
Proprocassar 1998 ©—
high-performance The Intel Celeron The intel
chip for 32-bit processor is Pentium 4
workstations introduced for Processor
and servers. —— heralds new
b performance
market segment 1999 ack
Intel Pentium Processors Intel Pentium Il 42-mition
arrives, five times more o\ and Pentium Il
powerful than the \). Xeon processors
originalIntel 1486™ | hits the market.
processor.
©2012 2001 O————
J Intel 3rd-gen 2007 Server
Core™ Launched Core™ 2 Quad workhorses;

/ processor processors. This year also sees el tanium ©an
(VY Bridge) breakthrough in 45nm process. Processor \
launched. technology that allows more than Intel Xeon Intel defivered \

2 millon Intel 45om transistors to  Processors f‘gﬁmn

fit in a sentence period. launched. pe _‘dmb“
on 300mm
(12-inch) wafers.

2008

World's first
e Quad Core Processor 2003 ©—
computer chip, for desktop & | Introduced Intel Centrino.
Intel Atom™ ‘mainstream servers | Processor Technology:
processor and more .. Intel | high performance, great
introduced to Centrino® Duo Mobile i PG“EW life, and
Peowda verwiass Technology, Intel VIV™ I m\':o;:m ‘Wwireless LAN
technology and Intel wmosiLe | Capability to thinner
oy oSl || ez busprocessor || | TSV | laplop P
iy is launched.
2 A 1
3 e

20145 : ERFERSZL16XT2IE
20114F: EFRREL BT BRI

inside”
CORE'i5

inside”
CORE"i3

SHORMBREDEISIBEE, 3
" QHESENE, INTELASE

2012 BRI ZMB=(CL1RE

CIRMEROEHES, BN FERICOre MEBzN

GHEERT. fIZk, Intel 4nmiMERRE TR T E—HHIRE, £R
K CoreRFIMEEIENEI7. FAMBSEIR T HAERAOMAAIIFEMMAIS, FERTZiSIntel
RealSensefiA\, HsRENEEARIREZE I,

Silvermont - The First in a Family of Yea:.y -

32nm 5th Gen Intel® Core™ Processor Die Map

Intel® HD Graphics 6000 or Intel® Iris™ Graphics 6100

Q%H%%Bﬁ@

fEA22nm T ZRMHEBFAIETENF7TW, (FSHRSBATRARERAIETIE, 1]
HISSIREEAIRI RN, FIET AR,

Dual Core Die Shown Above Die Size: 133 mm?

% THHEHS

Transistor Count: 1.9 Billion

-

http://www.360doc.com/content/15/0411/07/21966267 462329844.shtml|

BARZBEBLZF



v 2 BEEAWRESRE
s e
B4 ﬁ P C [ olol o
% ,"" : 2 o

® %% Ritw, &FpEBARpR Q2%

RS, BoF D 00 A A R R B e
Wﬁ%iﬁﬁoga
@é%ﬁﬁz&ﬁﬁﬁ D), RESETEAERERE. RAH
EHRE—R, /P00 (%) s,

@ BRBHPER=ZARME (HHF ERFRAY, EMEERNEE, HTU
R A AN EH AR TR, 0 W& RHEA
WP R, W REEHIT. RMATA, [(ETKFR

. EBE DKL
= R RE KT ) §;7lk
\ /4
® BEHELHEANEERES NS B AER K- HAT, RFHEH i TN E RS

E—RNERBART R R HEERA Z#HW .

® REMARERRIZRUTHRA AL, HlHR
YTA— e A X TR AR B

By & A RMEERE. &I RR
FF, BT P2 ¥ REZLAER

N L S L A N L LR




4 ] ol
s KT RBRT R | ,‘J’»J%’f

= = g
(1) ZENFBEMSERT @ FRuPLe a2 R (B -

-\
EEESS LUEE L)
et Y

W 5B E T B E R Liar 5
@) TR R () 305 A E ALK -

V —
VV/‘ ‘./ bgzazw

el [~ I
Oigiﬁoo / — \

‘.‘07('1 140 750 200 \tﬁ%







f 5 HCF T R o o

(3@3% 14
JE 3T 3
_..[Etw F_ _I
—

- . @Rmeimar )

q(%) = 75 X 100% I
T

|
=




3. FRETNHMRA T E

Bl: A R GG HR1540008 MK ED KA, RECHIEH B
e R, ERRBR AR o[ o/
bt

néws

é
1.544 x 108]—> s 2
S — 647.67 x 10~%s 4 648 ns

—




5. K5 By R ok
(4) SEFFBXRRREREESEH: X*f%cﬁiﬂﬁ BB R X ?

‘—./\-—v




y S N B
Vs 500, 17 fi V\,\»
RN |

i
= 10%¢ =R

O 4’ ..........................

""" "’Y"Lﬂiﬁ TR

10% & {E
90% MEAE




3 RFBITNMRAT &

(E } YA\
Gl ERE: R A4 MaNEEZHEEMTF. ’(\'ﬁﬁl

. f‘ \m 6_(;[ D
HT AL ENBETR, @ﬁm@f@“ﬁa I R s R R
THIH, 4BE2FEYRE— LM E, BT ER AR LR
B, AT R R R R

EBAERD AW EHE- "W BET "RET AR EHH

Hihik 2 =




(KRR KRAK

L
ﬁ%&%%%&%%ﬁ

[ 15 X 'h'l&i‘ﬁ .
{\nl)r ”ﬁlllti‘ﬁ?({l uﬁl.)

'.' l‘;)
—/
2
MAEEER: FAoE R v W 45 | ] D MRS Y et
&=

le&
s
C Ry
™
=
?«‘r
> %
1}1‘

WA %, B DTTE 2 o e G, A
AWRLTEML, ERTFemke s, o Qgﬁi}%%%%%*o

Eﬁﬁ%ﬁﬁ&ﬁmﬁﬁ%%,E%mﬁﬁiﬁﬁﬁﬂﬁ%miﬁm“=W%(%$Q%A)
TR TR s, 5808 HRAMMRKAET TRk

B BRI T Y /TR,
R A B, ik R B A
L Ep

¢k %E’é 3tk R A BT T 4% #6015 1Y
) B s T%ﬁ%’%é‘? L B A B R B
[



https://baike.baidu.com/item/%E7%BB%84%E5%90%88%E7%94%B5%E8%B7%AF
https://baike.baidu.com/item/%E5%8A%A0%E6%B3%95%E5%99%A8
https://baike.baidu.com/item/%E8%AF%91%E7%A0%81%E5%99%A8
https://baike.baidu.com/item/%E7%BC%96%E7%A0%81%E5%99%A8
https://baike.baidu.com/item/%E6%95%B0%E6%8D%AE%E9%80%89%E6%8B%A9%E5%99%A8
https://baike.baidu.com/item/%E8%A7%A6%E5%8F%91%E5%99%A8
https://baike.baidu.com/item/%E9%94%81%E5%AD%98%E5%99%A8
https://baike.baidu.com/item/%E8%AE%A1%E6%95%B0%E5%99%A8
https://baike.baidu.com/item/%E7%A7%BB%E4%BD%8D%E5%AF%84%E5%AD%98%E5%99%A8
https://baike.baidu.com/item/%E5%82%A8%E5%AD%98%E5%99%A8

A BT E BB KR K

mmﬁwﬂw 7
T A g T AT A ~ 97

&%&M%%&E AT
EE ;&% ﬁ(SSD EP*M%%EWK%EE%(MSI) KA G ol B B B (LSD A0 48 R AR & k4T
/

%E W} %
‘-'é' —

”j/\ y 74 && Ve I%EZ» (TTL, Trans1ster Transister-Logic) %{%ﬂé&? H B (MOS) ’, RRIERFE

HFeRTAANEIREMNEZRAETHRS (707 & 17 ) MRAES (70" & “17)

ZHEWEEAR, HHEENZEE, — - N
07 RMEEE, 17 EE Y Wml R %%%Wﬁ)

/Hh

4% e ZSmtE N E
’” ‘[ PLD G i 4 1)
CAD Cil3TpLAGW el

Y4 B (5 T v .[



https://baike.baidu.com/item/%E9%9B%86%E6%88%90%E7%94%B5%E8%B7%AF
https://baike.baidu.com/item/%E9%80%BB%E8%BE%91%E5%88%86%E6%9E%90
https://baike.baidu.com/item/%E9%80%BB%E8%BE%91%E8%AE%BE%E8%AE%A1

T—FRE:




