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Ban tinh duoc st dung ¢ vung Thwérc trac tinh (Astrolabe)
Lwdng Ha (2700-2300 BC) gitp tinh toan dinh vi trén bién
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Thuwdc tinh logarith

« Tinh todn (computation) Ia viéc thuc hién cac phép tinh
sO hoc / phi s6 hoc, va tudn theo mot quy trinh thuc
hién duwoc xac dinh ro rang (vi du: mot thuat toan).
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Computer la nguoi hay la may?

Johannes Kepler (1571 1630) “Nguai tinh” lam viéc tai NACA nhirng nam 1950s
« “Ngudi tinh toan” (human computer) dugc dé cap dau tién vao Tk17, khi cac
nha thién van hoc Thoi Phuc hung can thuc hién cac phép tinh dé xac dinh vi
tri cac hanh tinh.

* Trong WWI va WWII, ngudi tinh toan dugc dung nhiéu cho muc dich cua
quan doi: xay dung ban do, trac dac, dinh vi/dan duong, tinh toan duong
dan...

« Ngudi tinh todn / May tinh todn (computer): con nguoi hodc cac thiét bi thuc
fhien:eae sshrep i
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May tinh (dang calculator) co hoc dau tién - Step Reckoner

Gottfrled W|Ihelm Leibniz
(1646-1716)

3. Leibnizsche Rechenmaschine, geometrische Zelchnung.

¢ 1694: G.W. Leibniz sang ché ra may tinh cé thé thuc
hién +, -, X, + dau tién sir dung cac banh rang quay
(nguyén ly twong tu ban tinh).
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Vi du: Bang tinh san logarithm
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U'ng dung trong chién tranh (vi du: tinh toan dwong dan...)
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May tinh co hoc cua Babbage - Cha dé cua may tinh

May “difference engine” May “analytical engine”

* Charles Babbage (1791-1871) cha dé ctia may tinh hién dai:

. 1820: “difference engine” dé ty dong tao cac bang toan hoc (chang
han nhu bang logarit, bang thay triéu va bang thién van)

» 1832: “analytical engine” cé b xtr ly trung tam (x{r ly cac cau truc ré
nhanh, 13p) va bo nh& luu trir. Cau Iénh lwu trong cac bia duc 10)

-> MAy tinh da muc dich dau tién trén Thé gidi.

I" DAI HOC BACH KHOA HA NOI
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Lap trinh vién dau tién trén Thé gidi

» 1842-1843: Viét cach tinh
chuoi s6 Bernoulli bang cach
dung may tinh cua Babbage -
Chuong trinh may tinh dau
tién trong lich sur.

* BO Quoc phong My dat tén
ba cho mot ngbn nglr
|ap trinh ra d&i nam 1980

Nir ba twdc Ada Lovelace
(1815 -1852)

" DPAIHOC BACH KHOA HA NOI
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May tinh co hoc twong tu (mechanical analog computer)

* Vi du: May Albert Michelson
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May tinh co dién tir (electromechanical) so khai

(1860 -1929)

« 1889: Luan an tién sy “An Electric Tabulating System” tai Dai
hoc Columbia.

» 1890: ché tao may giup cong tac kiem dém ho so trong Tong
diéu tra dan s6 My (giam tr 10 nam xudéng con 2,5 nam).

* 1911: thanh lap Computing-Tabulating-Recording Company.
1925 doi thanh International Business Machines (IBM)

l DAI HOC BACH KHOA HA NOI
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Dai s6 Boolean - Nén tang ctia mdy tinh hién dai

- THE MATHEMATICAL
ANALYSIS OF LOGIC

BEING AN ESSAY TOWARDS A - £
CALCULUS OF DEDUCTIVE : s #1'

REASONING
AN INVESTIGATION

8y GEORGE BOOLE

A

Sl THE LAWS OF THOUGHT, !
® . TUE NATHEMATICAL THEORIES OF LOGIC
: i % ’_\@ PHILOSON:\IVIC:; RI;‘IBRARY
George oole ﬁ £V

(1815 — 1964)

« 1847: Gidi thiéu khai niém Dai_sé Boolean, mot nhanh ctia dai s6
trong do6 gia tri c Ja cac bién la TRUE hoac FALSE( hoac 0).

 Cac phép toan chinh [a phép “cong” (“OR” haY] V"), phép “nhan”
(“AND” hay “/\)hay phep “phu dlnh” “NOT” ay “—

« Dai s6 Boglean la nén tdng co ban trong sy phat trlen cua dién tu
ky thuat s, va dugc cung cap cho tat ca cac n%]on ngiu’ lap trinh
hién dai, ciing nhu'trong Ty thuyét tap hop va thong

I" DAI HOC BACH KHOA HA NOI
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Cac phép toan Boolean (cac cong logic) va cau hinh chuyén mach

* Phép AND:

Z-input AND Gate

~ 0

0ANDO=0

1ANDO=0
1AND1=1
0AND1=0

g N ©EXASoft
Iifof

I." DAI HOC BACH KHOA HA NOI
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* Phép OR:

| >1 Q = A+B

Z2-input OR Gate

~
~

0ORO=0
00OR1=1
10R1=1
10R0=1

' - ©EXASoft
ofofol]

I.'" DAI HOC BACH KHOA HA NOI
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* Phép NOT:

Inverter or NOT Gate

5 - ©EXASoft
g

7 DAIHQC BACH KHOA HA NOI
= HAMOI UMNERSITY OF SCIENCE AND TECHNOLOGY
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* Phép XOR:

&

2-input Ex-OR Gate

—_O -

©EXASoft

7 DAIHQC BACH KHOA HA NOI
= HAMOI UMNERSITY OF SCIENCE AND TECHNOLOGY
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Phéi hop cac cong logic thuc hién cac phép toan sé hoc

 Vé ban chat: phoi hop cac chuyén mach dé thuc hién
cac phép toan.

« B6 Half Adder:

IS B T T
T T e R [

B CARRY

I." DAI HOC BACH KHOA HA NOI
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« Bo FULL ADDER:

OUTPUT
A | B | ¢ [carry| sum

o [T 1o

CARRY

SUM

SUM
CARRY

7 DAIHQC BACH KHOA HA NOI
= HAMOI UMNERSITY OF SCIENCE AND TECHNOLOGY
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* BO cOng 2 so 8 bit:

A0 —P
BO —>

Al
Bl

vy

A2

B2

vy

ADDER

A3
B3

A4

FULL

< ADDER

B4

vy v

A5
B5

FULL
ADDER

vy

A6

| ADDER

B6
A7

VV‘

B7

DAl HOC BACH KHOA HA NOI
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FULL
ADDER
FULL

FULL
ADDER

SUM 0

SUM1

SUM 2

SUM 3

SUM 4

SUM 5

FULL (s SUM 6

SUM 7
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Chuyén mach bang Ro-le co dién (electromechanical relays)

* Binh thudng chuyén mach & trang thai m& (FALSE, hay 0)

* Dong dién qua cugn day cua ro-le tao ra mot tu truong hat
16i sat non lam thay d6i cong tac chuyén mach sang trang
thai dong (TRUE, hay 1)

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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May tinh co dién

Konrad Zuse (1910-1995)
« May tinh co hoc khéng phu hop cho cac ham toan hoc bac cao.

1941: Zuse phat minh ra chi€c may tinh s6 dau tién chay hoan toan tu
dong, cé thé 1ap trinh duoc sir dung cong nghé “co dién” - May Z3:

* VGithanh phan co ban 13 ro-le co khi diéu khién bang dlen

« Dua trén nén tang Logic Boolean, va tinh toan véi sé nhi phan diu phay déng
(binary floating point number)
=> [an dau tién dua khai niém 0, 1 vao may tinh;

« Tao ra ngon ngtt 1ap trinh dau tién Plankalkdil;
« Khd&i nghiép va cung cap ra thi truong 800 chiéc may.

I" DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Mot so6 vi du tiéu biéu ctia may tinh co dién tr
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— thiét ké b&i Turing

ctia Phat-xit Durc e e

AB 22, JANUAR IM KINO!
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Vi du: Harvard Mark 1

* |IBM s3n xuat nam 1944 cho Du &n Manhattan.

« 765 nghin linh kién, 3 triéu két n6i, 800 km day dan, truc
doéng bo 15m s dung dong co 5 ma luc.

. hép + hodc - /giday; Phép “x” trong 6 gidy; Phép “+” trong
1§)giéy. Luong gigc > 1 phut.

« 3500 ro-le, toc do I&n nhat 50Hz, dé hong, hay bi con triung
tan cong (khai niém “bug” Iap trinh)

I" DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Can Phuong an thay thé Ro-le co dién

Anode

""" Cathode

John Ambrose Fleming
(1849 — 1945)

* 1904: Phat minh ra van nhiét dién cho phép dong
dién di theo mot chiéu
* Tuy nhién chua c6 co ché tat hodc mé van nhiét dién

I" DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Ong chan khong (vacuum tube)

Anode
Grid
Cathode
o o
Lee De Forest —
(1873 — 1961)

» 1906: phat minh ra 6ng chan khong, bo sung thanh
phan grid vao trong van nhiét.

E> 6ng chan khong hoat dong tuong ty nhu ro-le,

nhuwng dong/ma bang dién, toc do nhanh va tin cay hon

I." DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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May tinh dién tir sir dung 6ng chan khong

Tommy Flowers May t|nh Colossus
(1905 — 1998) (1943)

Ro-le hoat dong cham chap va thi€u tin cdy, Flower phat minh ra may
tinh s6 hoan toan dién tlr dau tién trén TG (ko con phan co hoc) thong
qua st dung éng chan khong (1600 béng) thay vi st dung ro-le co khi.

Muc dich dé gidi ma ban tin ctia Dirc Quoc xa.

Dugrc coi Ja mdy tinh dién tir dau tién cé thé 1ap trinh, thong qua két
noi day dan.

DAl HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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My tinh ENIAC — My (45)

* 1946: John Mauchly va J. Presper Eckert cua DH Pensynvanija phat
trien may tinh ENIAC (thap phan) da chirc nang, c6 thé 1ap trinh duoc.

« Nang 30 tan, tiéu thu 200kWh, 18.000 6ng chan khong.

. éng chan khong hay bi hu hong, hoat dong % ngay truwdc khi su co.

« 1950 thodi trao may dung 6ng chan khong

I." DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Khai niém vé mdy tinh hién dai ctia Turing

Alan Mathison Turing
(1912 - 1954)

* 1936: “On Computable Numbers” gioi thieu y twong
vé "Universal computing machine’, hay dwoc biét dén
voi ten “Universal Turing machine” , VO'I Y twong

« M6t chiéc may c6 thé tinh dwoc moi thw (c6 thé tinh toan)

bang thwe hién cac cau lénh (chwong trinh) dwoc lwu triy
tr trdc => May tinh c6 thé dwoc 1ap trinh.

I." DAI HOC BACH KHOA HA NOI
HAMOI UMNERSITY OF SCIENCE AND TECHNOLOGY
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May tinh dién t&r c6 chwong trinh lvu trir

= |
i -

Manchester Baby — Anh (1948)

« Mdy tinh s6 dién t&r chuong trinh dugc luu trir va da muc dich dau tién dugc phat trién
b&i DH Manchester béi F.C. Williams and Tom Kilburn.

* Royal Society tai tro 30K pound, tuong duong 1,3M pound hién tai.

« Téc dd thye thi 1100 cau lénh / giay (hién tai: Intel Core i9: 412,090). B6 nh¢ 1K bit.
 Dai 5.2 m, cao 2.24 m, nang 1 tan vs. Intel Core i9 3.75¢cm x 3.75cm

« Chuong trinh ddnh c& dau tién (Al) duwoc phat trién trén may ndy vao nam 1951

I." DAI HOC BACH KHOA HA NOI
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May tuong tu cua My - EDVAC

» Cung dugc phat trién bai cac
nha sang ché ra ENIAC, John
Mauchly and J. Presper
Eckert, DH Pensynvania vao
nam 1949.

* Trén co s& du an 100K USD
tai tro cua Qb My vao nam
1946.

 Khong nhu ENIAC, EDVAC I3
may tinh nhi phan, va co6 kha
nang luu trir chuong trinh.

e Jon Von Neumann la tu van
cua du an

May tinh EDVAC — M§
(1949)

HM\IEI NNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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Jon Von Neumann - Cha dé cia may tinh hién dai?!!!

Central Processing Unit

Control Unit

Input

Output
Arithmetic/Logic Unit
Device

Device

Memaory Unit

Jon Von Neumann
(1903 - 1957)

¢ Mot ngudi “ngudng mo” khai niém vé may tinh cua Turing.
e Tu van cho du 4n EDVAC.

« Tl EDVAC tong quat hoa thanh “Kién tric Von Neumann” cho cac

mék//tl’nh sO dién tu trong tai liéu: First Draft of a Report on the
EDVAC, cong bé nam 1945

I" DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Thé hé may tinh dién tlr th&r 2 - Su ra d&i ctia Transistor

\YJ\ N

.

Julius Edgar Lilienfeld William Shockley

(1882 — 1963) - Leipzig University (1910 — 1989) - Bells lab
_ * Phat minh ra transistor lvdng
* Tao ra transistor don cuwc cuwe ndi 1951

FET dau tién st dung vat

lidu ban dan vao nam (1925) ° Mo “Shockley Semiconductor

Laboratory”
« “Nguwdi mang silicon dén

L PAI HOC BACH KHOA HA NOI Silicon \[a_l_l_ey”

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Transistor déong vai tro nhu mét chuyén mach

dién cuc
dién

<€ CUC

GATE

dién cuc

1 the first traraw
microstsctronics group  ATERIEES pA- A

December ¢ 23, 1941

ﬂ\nu.u-—' 50 Years and Counti

Transistor dau tién

» Sir dung vat liét ban dan (vira c6 thé dan dién, vira cé thé
cach dién).

 Bat/tat 10.000/s, nho, gon va bén hon ro-le va 6ng chan khéng.

I.'" DAI HOC BACH KHOA HA NOI

—= HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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May tinh hoan toan transistor

* Tl 1955 tr& di, transistors thay thé cac 6ng chan
khong trong thlet ké may tinh, vé&i wu diém:
 Nho hon,
 Tiéu thu nang lwong it hon, tda it nhiét hon,
* Tin cay va cO vong doi dal ho’n 6ng chan khang.

1955: Harwell CADET 1957: IBM 608

ché tao bai Harwell Dekatron Computer may tinh transistor thuwong mai dau tién
I." DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Cong nghé ché tao transistor MOS

MOS transistor

Mohamed M. Atalla Daon Kahng
(1924 — 2009) (1931 — 1992)
+ 1959: Metal-Oxide-Silicon Field-Effect transistor (MOSFET),
con goi la MOS transistor, v&i uwu diém:

» Kich thuéc nhé gon, khd nang ma rong cao, tiéu thu nang lugng rat
thap, mat do cao hon transistor lwvdng cuc noi.

« Phu hop san xuat dai tra, va tich hop mat do cao tao nén cac mach
tich ho’p (Integrated Circuits - 1C).

« C6 thé duoc sir dung dé tao ra cac phan tir luu trir trong cac bd nha

) « Tao ra cudc cach mang trong ché tao may vi tinh
DAl HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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Mach tich hop (Integrated Circuit - IC)

Jack Kilby
(1923 — 2005)

» 1958: tao ra mach tich hop IC (chira nhiéy MOSFET
trong mot thiét bi - hép) dau tién trén Thé gidi.

» Tuy nhién, ]JC nay chua phai loai nguyén khéi, van can noi
day, dan dén kho san xuat hang loat.

I." DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY
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IC nguyén khoi

Robert Noyce (1927 — 1990)

« 1959: ché tao IC nguyén khoi dau tién, véi tat ca thanh phan dugc dua
|En Mot con chip lam bang silicon va két n6i bang dudng mach dong.

e Hau hét IC hién tai duoc thiét ké theo mo hinh dé xuat béi Noyce.

. ‘I‘\I/I\/Iayor of Silicon Valley”: sdng lap ra Intel nam 1968, cung v&i Gordon
oore.

I." DAI HOC BACH KHOA HA NOI
HAMOI UMNERST T OF SCIENCE AND TECHNOLOGY
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Ché tao IC str dung ky thuat quang khac

Anly sdng

v v L v
== = —
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s Do
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i |
[ -1 L —1 /
[ — \

vt B (Turge pha chem quang)
Logl bo can quang et -

____________
..........
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« Mdy quang khac sé dung anh sang (va hda chat 3n mon) dé khac
mot s6 dwdng nhat dinh 1én tdm silicon phd phim nhay sang dé
tao ra cac transistor va cac mach dan két noi.

" DAIHOC BACH KHOA HA NOI
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ASML - Cong ty nam giilr “trai tim” cta nganh cdng nghé toan ciu

Cong ty Ha Lan déc quyén cong nghé quang khac str dung tia
cuc %’m budc song 1%,§/nm dé san xuat chip 7nm, 5nm.

Tri gid wdc tinh 500B$ vao cudi 2022.
Moi nAm chi san xuat duoc 30 may (150M$/may)
MY “cam” khong duoc xuat khau cho Trung Quéc

I" DAI HOC BACH KHOA HA NOI

HAMO| UNINERSITY OF SCIENCE AND TECHMOLOGY

40



4

il =

o ﬁ:" e N
e
f“'* i e e S

Home » Business » Biden: “Netherlands don'’t sell EUV equipment to China”

Biden: “Netherlands don’t sell EUV equipment to China”

July 18, 2021



Chlra hon 2 ty
con Transistor

Ve
md TR

“10TH GEN

Transistor co
kich thudc nho
hon 50 nanomet

1 met =1ty nanomet

khoang
100.000

T gidy T nanomet

7 DAIHOC BACH KHOA HA NOI
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Luat Moore (Moore’s Law)

“S6 luvong bong ban dan
(transistor) trong mot mach
tich hop (IC) tang gap doi

sau moi hai nam”

W

LUét Moore: Gordon Moore (1929)
« la mot quan sat va phan anh cta mét xu hudng phat trién,

* |3 mot mbi quan hé thuc nghiém dwoc hinh thanh trén kinh
nghiém trong san xuat,

«  KHONG phai la mot quy luat vat ly.

" DPAIHOC BACH KHOA HA NOI
HAMOI UMNERSITY OF SCIENCE AND TECHNOLOGY
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Moore’s Law: The number

daw ae 5 th i e

This advancement is important for other dsped

Transistor count

50,000.000,000

1.000.000 (
(. Of ‘ 0
100,000,000
) ). WO

o) 4

encode and
decode

Thunderboit 4

57 billion

Transistors

Neural
Engine

T4 triion oparations por second

Industry-leading
performance per watt

Year in which the

o

Socure Enclave

Suppoet for four anternal displays

5 nm process

64GB

Unified memory

Upto

10-core 32-core
CPU GPU

400GB/s

Memory bandwidth



