=2 |
u_u_
n
|
@ |
2 |
c |
=
E
(=]
=
o

" Engineering




Diploma of
Telecommunication |

.= Telkom

u University

VIlLH3-
SISTEM DIGITAL

Kuliah #3
PENGENALAN GERBANG LOGIKA DASAR'DAN UNIVERSAL
Denny Darlis
Program Studi D3 Teknologi Telekomunikasi

Fakultas llmu Terapan - Universitas Telkom
Semester Genap 2020/2021




Outline

Tujuan Perkuliahan
Jenis-Jenis/Gerbang Dasar

Gerbang Dasar Dengan Input Lebih
Dari 2

Alternatif Simbol Gerbang
Gerbang Universal



Tujuan Perkuliahan

« ' Memahami Jenis, Gerbang Dasar 2 Input dan Lebih

« ' Memahami Jenis'Gerbang Universal dan
penggunaannya



Rangkalan Dlgltal

' 'Rangkaian digital adalah llandasan dari

o 01 1000

komputer dlgltal danfsme'mwke\n aI|
11 00001000 O1¢y

e e 001710 01100011 m{'"

'« Pada rangkaian digital/dua’ IéVéI 0]
| 'tegangan merepi*@géﬁ‘télél)l@ﬁ dua’ d?‘/g/z‘
" biner, 1 dan 0 sert: ’thé(ﬁbéh(é; l.ﬁ uk

' menghasnkan tegamgélﬂ)lkigl ,aramf yang
_jatuh di antara jangkauan 0 @an ‘f yang

) 0001011

o111 dmyatakan sebelumhyaw 1100 5107,

110108 00100101 11110001 0011011
| blooo 10011110 11101111 10100000
D oas 1 91 1101 01110101 10010000 01011011
BNt 2t ) C 1001101000111 00011110 01001101
SEERANI Y 1110100101 011 1100800111001 11001011 01101010

OO0 a00 0101 1000001011 10011100 0010 1000/00010110 00111010 10000100

 10©DYD 2017/2018 1
(010110 10101100 01011111 00111001



D1100111 li',';'_|[1[1n'-'|='|||'r|i|"'t]l ]'ui'u‘m' 11001010 11101000 10011110 111011001 10100000 10010111 OO
11100010 10011100 0110001001011111 11010011 10001100 “l'“”-'“:",:”“!"'l "””'-““[“"”H""'|i"'5'“'““':"’” Diploma of
110010 1001 1 01 HIIIIF |" 110001 10001011 O 00001 | r,l.,',‘|l1:l|,"!“lH'sl:|'.'_ 00100 01 GGOOO010 11 1 1E'e|ecommumcat|o
.Gam emku merepresentas|k 0
1011100 L) '|| I |1I
00100011 11010010 100001 f[llm 1000 10011101 “ ,H) ;}’,"',:,‘;'Zl‘t“\ \ U 11100001 :r.
0100010 r
.rangkalan digital umumnya dengan
10001100 1000110 1010 Q010000 O ) (-)‘[ ]{)()() \ ".‘_||]|;|
10001011 Q1000011 0100@111 0001 000 |
 masukan Vin dan keluaran Vout
10011100 0010 ( .
11011 01011010 Hml] 100 1011
EI|}|[JH!IHI||IJ_1J|. 10101100 01011 Hﬂ)( PI.Sr AN | lfl()()\ l “\ (‘\
10010111 Q0100001 00010111 O ()0
01110000 101110110 10110010 11 'L,-_
Q0000010 11100100 00011010 1O .
01 r|r|[; t||l1uvlri 10010011 1 Rangkalan UH
Jnr] 00 —— e — ) . Hil"'
_!I]f.lfrli" 10100100 01001000 0011 |
DI100111 1000010001110 1010 011 Dlgltal
11100010 10011100 01100010 0] ] ] ] O 1 l ] )]]”
11001011 01001001 11100010 01 “'
QO100011 00011111 00001000 010 . N]\]{]‘ l(L\ () () I “H \
10111001 01010010 01100011 O ‘ \\ 1 1 1 O I
DO10001T1 11010010 10000111 000 . \\\(““ )( }[
rr'c]lui‘-ir't]inmt]l]]|r.'|jt]n‘urj 111 ‘ﬂ( ()() I I ()( l
1GO1010 11101000 1001111011100 ,(}{}f ) 1
10001100 10001101 01110101 1001 101Y, I
10001011 01000011 01000111 0000111 (}{‘fr },-';" 101
10100101 01111001 00111001 1100101 )/(“rf"_," 0101
10011100 00101000 00010110 00111010 1¢ (,j{';, 101
D1111011 01011010 10001100 10101010 1116 u’f’” _ 1101 0101
00100100 11010110 10101100 01011111 0011) Lo 1001010 11108
10010111 00100001 00010111 01000011 00011 — y ' . 10001100 10008 1 11
01110000 10111110 10110010 10110101 10011001 ,x_‘g‘_'t"'l"‘ x ' . ','-u_' i+|1|[|!|||j;'r.|]|:| . 7_ ) 010
00000010 11100100 00011010 10010010 [H()lli!l&:H(ill'.lnm'_-,_”;"3‘;‘-4\3-".',' ai ‘j"';,',",'.'.'r"J 0 o011 10100101 011 1100001001 TIOOTONT 01101010
0100011011101111 10010011 10000000 01100110 ‘,1:'.1,znufnm{.‘n‘,;.'}.',":_'-,'.'.',,.',]'2'.';:L.Jri'mIHflfH 011 10011100 00101000 000101 100011 1010 10000100

10011001
11100001

11010100 10001101 011001
10100100 01001000 00110

111 00100001

11 00000101 00100011 1101001

01000101 010100

0 100001
)]

11 0001
00100101 111

1000
10001

1 00
0011

1101 011

0111 00100100 11010F10T0I0ITO0 0TI T 001 T1001

1101

~ ©DYD: 2017/2018! 10



Keluarannya dltunjukkan Siah dua

gelombang masukanlyang
'berbeda di bawahunf

111 00(

()(Mu\ THENT
10001Q q \21 \
‘t\

}UI(HK}U

it Vout adalah sama(Uh UK Keldu”‘

gelombang %quﬂ,(

)0

UY% cm |

berbeda padaulle(ye\I t@gan@amn
\()Hl()l()li .

pastlnya saja

OV

5V\

.¥W¢mv ;~V*TﬁTf

-'ﬁ;”¢“f'*“ov |
o001 1010 10GAB Eeoh

) \]R\
W

l 01¢
“b%wn)

(o0 000101 1¢ H "/

\0 10

lIIUU.'
-{f Vout

YO 1100

dd ,rf
‘\k\"\xl]\(llf(”'}( 2
Ly O (27

AL N ) 1 1 1 l': ;7 <
JT%?HHﬂf*wT-- 0V,
SUVEEE ¥ 15 CASE ||

10011110 11101111 vl
0 100 'IIOI 011|0101 IOOIOOOOOIOIIOII
~ L0011 01000111 00011110 01001101
201001 00111001 11001011 01101010
0101000 00010110 00111010 10000100

| * 1©DYD 12017/2018! 10
00100 110100101000 0TOT T T 00T T 100



O1100111 1111
11100010 10011100
11001011 01001001
001 . ;-n|:1'!’]
10] ',:J

() ]
Hft_llu']'glr'_
11001010
100
100
101
100
011
()0 ]
100
011
OO
Ol
100
111
011
111
110
001
101

1100

N
1 1K
000

tjln

50V -

20V .-

(IlIIJ;

01111101 101 11011001
Q1100010010111 11 11010011
110001001011011 "-HHH]HT,
|r|u:1‘|'||+|r1|n 1011 01001111

HIJ 0] 1] 001 00110
II“|1 ) 11101111 101

TTL

Indeterminate

()() | 08V
110

I = = -

100

:
101
100

01111011 01011010

DO0100100 11010110 1

10010111 OO100001
D1110000 10111110
DO000010 11100100
O100011011101111
10011001 11010100
11100001 10100100

f.mm_- W 10101010 11

OQLI00O0IOTT110 OO0 1 v .
|+-:|r.|||J‘gjj Q1O00011 00011100
10110010 10110101 10011001 1100
QOOT1010 10010010 10000010 00
10010011 10000000 01100110
10001101 Q1100111 00000101
Q1001000 00110111 00100001

1011

¥

1001
Q0100011 1101
01000101 O]

11001010 11
10001
10001

\

1
| OO0

bOov:-.

35V--

16V---

Qs s

i - % FI® M

oD 10101 100 Y/ 5007 0101
\\\ C00101 11 757l 1001
":_\\ "‘ ISR ];;()f(”,rr’ '_ 1
'.'-_\\\‘ t,‘.(:*nl rl’,J(’.-f‘ - OO0

| .I ATAT \' '-. .lll I € 0 M2

.I ALYV QOO0 1 |
V1I010010 0110001 1
0010 10000111

Q10001 00100101

101000 10011110 11

101111 10100000 10010111

CMOS*

100

Indeterminate

i»
MMy )

000 |

*VDD + 5 V

o101 10001011
1000 |
,'I',".—.w;rJ:I!.'!i

.-¢J| |
IHHHJ[J|]||’||“” 01011

1001
1000 1101 0111101

110001

1001
0011

O101(
010 11 ¢

100 |rmlr'
r|]|:|4|
101001071 (
‘ill'lfl'“‘:lﬂ.OOO
1 01011080
011100100100 11010FROOTOTTO0OTOT I 00T 1001

100 10001101 01110101 10010000 01011011 01110000 10111 Diploma of
. 1 1 ) 11 P11 1) 11 . . - : e :
tl,!I’-"IJ'I",”‘IH.,r.lun1|u.,._u_ll’1'l’hll .l'_.1|L:|,'.hIl;_[IE 00000010 11100 'é’elecommumcano
1] OF ¥ 2 ey €¥ErEr 1A st ARV R . s ! . 2 . k ngineering
.J.J ) CRE RS TATAL ,..\!||:,..I!~_II!|]1|-_|,]|’][_I]‘1|I|||i‘- Telkom University
1 VO A00 10011001 11010
) At g 11100001 100
A 100111 111
¢ ;; ‘00 “’“““”“M\ “‘“ : 3.
.r”Ilr ) O1111 101 '\\\ \\\ ¥ 010 10011

10)
110

1000 oomool 11001011 01101010

+2017/2018,.



Rangkalan Loglka

-"HH;; 111 u) \‘;‘
)(Jf !{”3(]\(\3\

. Cara rangkalan dlgmtaiﬂmerespon

H0001000 o

masukan dikenal dengan nama

o |ka ran kap l"l’( ) 10000111 ()um
i - 0] ()()1()()1()1 |1

i) Setlap rangkala lg;f@ mematuhi
- sejumlah aturan logika, sehingga
" rangkaian dlgltalud H%Lpula

\lu‘[

' dengan nama rangka)‘éhn gg|ka

| iIOOO IOOIIIIOIIIOIIII 10100000
11101 01110101 10010000 01011011
1001101000111 00011110 01001101

~ 11001 00111001 11001011 01101010
11000 00010110 00111010 10000100

@ DYD- 2017/2018 "

(010110 10101100 01011111 00111001



Diploma of
Telecommunicatio

' sy Telkom Universituy

L ! BT

'r(,{}j 11 l ‘l(]\ LN‘

oodh Rangkalan Ioglka?»sgc;aqa umum
 berisi gerbang d4g|§¢2!"))()(u<m 3t

« Kombinasi gerbam fé(ﬁbah 0110
- membentuk réﬁ qu

dlkenal sebagal ranqu an @lgl”a|

of Rangkalan dlgltal dtbéﬁgur‘
' menggunakan k@ "p’ohéh”

001 00100101 11110001 00110111

nom 10011110 11101111 10100000

elektronlka Tra nS|st®r (BJT/ F ET) 10 onetoloy oor0ase v
Nt 0011 01000111 0001111001001101

38S 1001 00111001 11001011 01101010

1000 00010110 00111010 10000100

| 01 ©DYD: 2017/2018! 1
010110 10101100 01011111 00111001

(\\]L,L‘




'|[|m‘

1100010
;_I!I(]Ill“
00100011
10111001

00100011
1000101
11001010 1
10001100
10001011
10100101
10011100
01111011
00100100
10010111
01110000
00000010
01000110
10011001
11100001
01100111
11100010
11001011
00100011
10111001
01000 1
01000101
11001010
10001 100
1000101
10100101
10011100
01111011
DO 100100
10010111
(01110000
00000010
01000110
10011001
11100001

1 11010010

11111100
|I:II]',i[J['th';:tJIJl!]iJ!l'
01001001 11100010 01
QOOT11TT1 Q0001000 010
01010010 01100011 OM
10000111 000
00100101 1111
100111101110

O1111101 -:-j' 1

'--':,'I_Mno 10011110 1110 1

1“&‘” \01110101 100100

“H) 0 01111
| \m\\ 01000111 (),(;( 1011

110001111101 01111101 11011001 11001010 11101000 10011110 11101111 10100000 10010111 0014
|n||1 1000110001001011111 11010011 it:l'mj!,r_ln}uura].’uiIHH“':"' l'”"'.“f'llHHlltl"tll|HEIlHI'l'IHIiH':I
01001galed 1100010 010110}l 110001@1 !wm:'“:i_"i”',.“..':tf.', GRS | 001001101 00000010 111
00011 ( NN f‘f ; Mo SL 101010 010001101110
01010 al tl Harl_la'r- I‘ ‘ \00 10011001 1101
11010 OO0 )OO TOL I 370y ! -"’,;"f, 7 r) ”“' .l‘“‘ \. o L1 EIHIHI 101
:1i|m|rm1 00100101 1111 mm. |~1||"' it .-:”;ﬂ;”) O1001 u“(, \‘ oA 00111 1101

7 { ". b Ay 000 1
|.|;| ] IIIIMJH. 10 101 Jf_,',;r;‘rjff(}() O111110) U?\\\\\h‘-. "'I-I'.i{‘.lf]l:l‘.
’ J glf . 71100 01100010 md{‘\\a-* b

il[J]nHI I]H|n|' f”)/ ()1 1, I l()()()\(] ( “\\ 10]
t]r]HIl.f.I][JIIIl 10110 001110] f{ 0]
:1]1n1;<1[‘;rﬁ i:uln] HH: |J:1 0 ‘(”( I ()()()() ] ()()() 0 U “\

11010110 1 110001011 })H (\‘\‘H
.= Rangk lan N@) iohal
10111110 151 Y n a (} U
||]u|u|uran|u||u11|‘_'--' 1 (

1101111 19a40011 10 0 \ )H-
+ Rangkaian @ek@lﬁmal

Ir]]lIHI_[HJ 20 n a l )[H“

10
I
|
Ol

|1
)
!

—

Q1010001
11101000

I"\ /
10001101 01110101 100100 _l‘“\\ \'\R \ ()() l [ ] ()()1 }/”{ I
1 01000011 01000111 0001111 A\ YO N 01
01111001 00111001 11001011 ¢ }:t\\‘\\g 00010110 ( ;’f" L0101
00101000 00010110 00111010 100" NN ) 10001100 by ;//’ 11 1101
01011010 10001100 10101010 11101 WD \“ 10101 100 (J}!(;xf”’f_ 101 0101
11010110 10101100 01011111 001110 'v\\\\l\{:()()l{),:({ J O 1001010 11 1(
Firgs 3 W iq 7 Ly i ) " g e

00100001 00010111 01000011 00011100 1,0 BN VD ¢ .(‘.".',',’,':;u L2 /4501 10001100 10008
10111110 10110010 10110101 10011001 1100108 Mg ANSS Lo 00101 10001011 01008
11100100 00011010 10010010 10000010 0010001 | HeeRA\OST Yy iGosiE STor 120 Fa1001111 10100101 011
11101111 10010011 10000000 01100110 10111001 |.|.u.',.',‘.ﬂ.‘,”.““‘,','r,,']':’{',:L‘,fjrj-uumun 011 10011

11010100 10001101 01100111 00000101 00100011 11010010 10000111 00011000 100111010101110 tlllHlOl
10100100 01001000 00110111 00100001 01000101 01010001 00100101 11110001 001 14

Diploma of
Telecommunicatio
4 Engineering
Telkom University

1001 00111001 11001011 ¢ ouololo

| ebvo- aoiioie

111 00100100 110 T0FOFOIOFI00 0TI 00T IT001



JENIS - JENIS B
GERBANG DASAR
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GERBANG LOGIKA

+ SIMBOL (SYMBOL)

. PERSAMAAN BOOLEAN (BOOLEAN
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« TABEL KEBENARAN (7RUTH TABLE)

. DIAGRAM PEWAKTUAN(7IMING
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GERBANG AND

Gerbang AND akan mempunyai output bernilai |l apabila
semua inputnya bernilai 1, Selain itu outputnya akan
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semua inputnya bernilai O Selam itu outputnya akan
bernilai 1 0010 VL LYV L VOO

DIAGRAM VENN .. U0

S ) \ I‘. :'
) O () | ‘
300 | OUTPUT
\ 1 II !.. OQ 1K
1' e GND

UUITI VIVUUVITI I VUYL LIV VUVIVUDVUILIVI

1001 00111001 11001011 01101010
1000 00010110 00111010 10000100
1O DYD'-2020/2021 10

0110 1010110001011111 00111001



TIMING DIAGRAM OR

Amp
A j
BT R
B Lo
Z My o000 1 A
R AN e e




Diploma of

" ‘Telecommunicatio
!  Engineering
#% Telkom University

GERBANG NOT
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GERBANG XQR
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- Kategori IC Digital

Complexity Gates per Chip
Small-scale integration (SSI) Fewer than 12
Medium-scale integration (MSD) 12t0 99
Large-scale integration (LSI) 100 to 9999

Very large-scale integration (VLSI) 10,000 to 99,999
Ultra large-scale integration (ULSD 100,000 to 999,999

Giga-scale integration (GSD 1,000,000 or more
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| .~ TABLE 4-7 Various series W1thm the CMOS loglc family.
| Metal-gate CMOS 40

74C
74HC

 Metal-gate, pin-compatible with TTL

010 Silicon-gate, pin-compatible with TTL,

e high-speed

~ Silicon-gate, high-speed, pin-compatible and
] electrically compatible with TTL

74HCT

Advanced-performance CMOS, not pin- 74AC

001 compatible or electrically compatible with

| Advanced-performance CMOS, not pin-
compatible with TTL, but electrically

100 compatible with TTL

74ACT

.74HCTO02 (quad NOR gates)

4001 (quad NOR gates)
74C02 (quad NOR gates)
74HCO02 (quad NOR gates)

74AC02 (quad NOR)

74ACT02 (quad NOR)
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FPGA

An FPGA is
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