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3. Hafta TœŜǊƛƐƛ

Å¢ǊŀƴǎƛǎǘǀǊƭŜǊ

ÅaŀƴǘƤƪ YŀǇƤƭŀǊƤ όLogicGates)
Å5ŜƐƛƭ όbƻǘύ 

ÅVeya (OrύΣ ±Ŝȅŀ 5ŜƐƛƭ όNor)

ÅVe (AndύΣ ±Ŝ 5ŜƐƛƭ όNand)

Å5Ŝ aƻǊƎŀƴ ¸ŀǎŀǎƤ

Å.ǸȅǸƪ ƪŀǇƤƭŀǊ

.ƛǘƭŜǊΣ 5ŀǘŀ ¢ǸǊƭŜǊƛΣ hǇŜǊŀǎȅƻƴƭŀǊ ǾŜ bǳƳŀǊŀ {ƛǎǘŜƳƭŜǊƛ

5ƛƧƛǘŀƭ aŀƴǘƤƪ ¸ŀǇƤƭŀǊƤ

Bilgisayar Mimarisi

Makine Dili

DƛǊƛǒ ǾŜ 4ƤƪƤǒƭŀǊ

Kesmeler

¸ƤƐƤƴƭŀǊ
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¢ǊŀƴǎƛǎǘǀǊƭŜǊƛƭŜ TǒƭŜƳŎƛ .ƭƻƪƭŀǊƤƴƤƴ ¢ŀǎŀǊƤƳƤ

ÅTǒƭŜƳŎƛƭŜǊŘŜƪƛ ¢ǊŀƴǎƛǎǘǀǊ{ŀȅƤƭŀǊƤ

ÅIntel 4004 (1971): 2250

ÅIntel 8088 (1979): 29 bin

ÅAMD K6 (1997): 7.5 milyon

ÅIntel Pentium 4 (2006): 184 Milyon

ÅIntel I7 Haswell-E (2014): 2.6 Milyar

ÅAMD EpycRome (2019): 32 Milyar
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Transistörlerile İşlemci Bloklarının Tasarımı

Å¢ǊŀƴǎƛǎǘǀǊƭŜǊanahtar (switchύ Ǝƛōƛ œŀƭƤǒƳŀƪǘŀŘƤǊƭŀǊΦ

Å5ŜǾǊŜŘŜ ƪƻƴǘǊƻƭ ƳŜƪŀƴƛȊƳŀƭŀǊƤƴƤ ƻƭǳǒǘǳǊǳǊƭŀǊΦ

Å.ƛǊŘŜƴ œƻƪ ǘǊŀƴǎƛǎǘǀǊōƛǊ ŀǊŀȅŀ ƎŜƭŜǊŜƪ ƳŀƴǘƤƪ ŘŜǾǊŜƭŜǊƛƴƛ ƻƭǳǒǘǳǊǳǊƭŀǊΦ
ÅVe, Veya, 5ŜƐƛƭ

ÅaŀƴǘƤƪ ƪŀǇƤƭŀǊƤƴƤƴ ōƛǊ ŀǊŀȅŀ ƎŜƭƳŜǎƛ ƛƭŜ
Å¢ƻǇƭŀȅƤŎƤΣ œŀǊǇƤŎƤ ǾŜ ǎŀƪƭŀȅƤŎƤƭŀǊ Ǝƛōƛ ȅŀǇƤƭŀǊ ƻƭǳǒǘǳǊǳƭŀōƛƭƛǊΦ

Å¢ƻǇƭŀȅƤŎƤΣ œŀǊǇƤŎƤ ǾŜ ǎŀƪƭŀȅƤŎƤ ȅŀǇƤƭŀǊƤ ƛƭŜ ƛǒƭŜƳŎƛ ȅŀǇƤƭŀōƛƭƛǊΦ
ÅLC-3 (Little ComputerоΣ ƛǒƭŜƳŎƛ ŜƐƛǘƛƳƛ ƛœƛƴ ƎŜƭƛǒǘƛǊƛƭƳƛǒǘƛǊύ
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Basit Anahtar (Switch) Devresi

Å!ƴŀƘǘŀǊ !œƤƪΥ
Å!ƪƤƳ ŀƪƤǒƤ ȅƻƪǘǳǊΦ
Å[ŀƳōŀ ƪŀǇŀƭƤ
ÅVout +2.9V(Potansiyel 
ŦŀǊƪ ǾŀǊŘƤǊύ

Å!ƴŀƘǘŀǊ YŀǇŀƭƤ:
Å5ŜǾǊŜŘŜ ŀƪƤƳ ŀƪƤǒƤ ǾŀǊŘƤǊΦ
Å[ŀƳōŀ ŀœƤƪ
ÅVout 0V(Potansiyel fark 

yoktur)
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Vakum Tüpleri
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¢ǊŀƴǎƛǎǘǀǊƭŜǊ

Silikon Elementi
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¢ǊŀƴǎƛǎǘǀǊƭŜǊ

IŜǊ ǎƛƭƛƪƻƴ ŀǘƻƳǳ œŜǾǊŜǎƛƴŘŜƪƛ п ǎƛƭƛƪƻƴ 
atomu ile kovalentōŀƐ ƪǳǊŀǊ 
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¢ǊŀƴǎƛǎǘǀǊƭŜǊ

Son orbitalinde4 elektron bulundurur.
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¢ǊŀƴǎƛǎǘǀǊƭŜǊ

Son orbitalinde4 elektron bulundurur. 
¸ŀǊƤ ƛƭŜǘƪŜƴŘƛǊ ŀƴŎŀƪ ƛƭŜǘƪŜƴƭƛƐƛ ŘǸǒǸƪǘǸǊΦ
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¢ǊŀƴǎƛǎǘǀǊ5ƻǇƛƴƎ TǒƭŜƳƛ

¸ŀǊƤƛƭŜǘƪŜƴƭŜǊƛƴ ƛƭŜǘƪŜƴƭƛƐƛƴƛ ŀǊǘǘƤǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ 
Ϧ5ƻǇƛƴƎϦ ǘŜƪƴƛƐƛ ǳȅƎǳƭŀƴƳŀƪǘŀŘƤǊΦ 

N Tipi

Fosfor Atomu
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¢ǊŀƴǎƛǎǘǀǊ5ƻǇƛƴƎ TǒƭŜƳƛ

¸ŀǊƤƛƭŜǘƪŜƴƭŜǊƛƴ ƛƭŜǘƪŜƴƭƛƐƛƴƛ ŀǊǘǘƤǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ 
Ϧ5ƻǇƛƴƎϦ ǘŜƪƴƛƐƛ ǳȅƎǳƭŀƴƳŀƪǘŀŘƤǊΦ 

P Tipi

Bor Atomu
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¢ǊŀƴǎƛǎǘǀǊ5ƻǇƛƴƎ TǒƭŜƳƛ

¢ǊŀƴǎƛǎǘǀǊǸƴ¸ŀǇƤǎƤ

NPN ¢ǊŀƴǎƛǎǘǀǊ

13/31



.ƛƭƎƛǎŀȅŀǊ aǸƘŜƴŘƛǎƭƛƐƛƴŜ DƛǊƛǒ ςBLM101Dr. V. E. Levent

¢ǊŀƴǎƛǎǘǀǊ5ƻǇƛƴƎ TǒƭŜƳƛ

Diyot5ƛȅƻǘ ¸ŀǇƤǎƤ
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¢ǊŀƴǎƛǎǘǀǊ5ƻǇƛƴƎ TǒƭŜƳƛ

NPN ¢ǊŀƴǎƛǎǘǀǊ

.ŀǎŜ ƎƛǊƛǒƛƴŜ ƎŜǊƛƭƛƳ ǾŜǊƛƭƳŜŘƛƪœŜΣ ŜƭŜƪǘǊƻƴƭŀǊ 
ilerleyemez

NPN ¢ǊŀƴǎƛǎǘǀǊ
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¢ǊŀƴǎƛǎǘǀǊ5ƻǇƛƴƎ TǒƭŜƳƛ

¢ǊŀƴǎƛǎǘǀǊƛƭŜ .ŀǎƛǘ .ƛǊ ¸ŀƴƎƤƴ !ƭŀǊƳƤ 
Devresi
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MOS ¢ǊŀƴǎƛǎǘǀǊƭŜǊΣ 5ƛƐŜǊ ŀŘƤ ah{C9¢ όMetal Oxide Semi-conductor Field Effect 
Transistor)

ah{C9¢ΩƭŜǊ
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N TipiMOS ¢ǊŀƴǎƛǎǘǀǊƭŜǊ

ÅMOS(Metal Oxide Semiconductor)
ÅTƪƛ ǘǸǊǸ ǾŀǊŘƤǊ: nve p tipi

ÅN Tipi
ÅGateƎƛǊƛǒƛƴŘŜ ƎŜǊƛƭƛƳ ƻƭŘǳƐǳƴŘŀ ŀƪƤƳ мΩŘŜƴ 
нΩŜ ŘƻƐǊǳ ƛƭŜǊƭŜǊ

ÅGateƎƛǊƛǒƛƴŘŜ ƎŜǊƛƭƛƳ ƻƭƳŀŘƤƐƤƴŘŀ ŀƪƤƳ
ilerlemez

Gate = 1

Gate = 0

Terminal #2 must be
connected to GND (0V).
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P TipiMOS Transistörler

ÅP tipi ǘǊŀƴǎƛǎǘǀǊƭŜǊ, n tipi ǘǊŀƴǎƛǎǘǀǊƭŜǊƛƴtersidir.
ÅGateƎƛǊƛǒƛƴŘŜ ƎŜǊƛƭƛƳ ƻƭŘǳƐǳƴŘŀ ŀƪƤƳ ƛƭŜǊƭŜƳŜȊ

ÅGateƎƛǊƛǒƛƴŘŜ ƎŜǊƛƭƛƳ ƻƭƳŀŘƤƐƤƴŘŀ ŀƪƤƳ мΩŘŜƴ 
нΩŜ ŘƻƐǊǳ ŀƪƤƳ ƛƭŜǊƭŜǊ

Gate = 1

Gate = 0
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aŀƴǘƤƪ YŀǇƤƭŀǊƤ όLogic Gates)

Åah{C9¢ΩƭŜǊƛƭŜ ōƛǊ œƻƪ ƳŀƴǘƤƪ ƪŀǇƤǎƤ 
ƎŜǊœŜƪƭŜƴŜōƛƭƳŜƪǘŜŘƛǊ. Bunlara ve, veya, ŘŜƐƛƭ 
ƪŀǇƤƭŀǊƤ ǀǊƴŜƪ ǾŜǊƛƭŜōƛƭƛǊΦ

ÅDijital Semboller:

Å9ƭŜƪǘǊƻƴƛƪ ŘǸƴȅŀǎƤƴŘŀ œƻƪ œŜǒƛǘƭƛ ƎŜǊƛƭƛƳ ŘŜƐŜǊƛ ƪǳƭƭŀƴƤƭƤǊΦ
ÅGenellikle Var ςм ƛœƛƴ: +5V, +3.3V, +2.9VŘŜƐŜǊƭŜǊƛ

Å¸ƻƪ ƛœƛƴ ƛǎŜ л± ŘŜƐŜǊƛ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ
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CMOS (ComplementaryMOS) Devresi

ÅHem NMOS hemdePMOS ǘǊŀƴǎƛǎǘǀǊƛœŜǊƛǊΦ

21/31



.ƛƭƎƛǎŀȅŀǊ aǸƘŜƴŘƛǎƭƛƐƛƴŜ DƛǊƛǒ ςBLM101Dr. V. E. Levent

CMOS (ComplementaryMOS) Devresi

NMOS ve tah{ΩŀƎǀǊŜ œŜǒƛǘƭƛ ŀǾŀƴǘŀƧƭŀǊƤ ǾŀǊŘƤǊΦ

ÅDǸœ ǘǸƪŜǘƛƳƛ ŘǸǒǸƪǘǸǊ.

Å5ŜǾǊŜ ƪŀǊƳŀǒƤƪƭƤƐƤ ŘǸǒǸƪǘǸǊ

ÅDǸǊǸƭǘǸȅŜ όNoiseύ ŘŀȅŀƴƤƪƭƤƭƤƐƤ ȅǸƪǎŜƪǘƛǊ
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/ah{ 5ŜƐƛƭ YŀǇƤǎƤ(NOT Gate)

Giriĸ¢ēkēĸ

0 V 2.9 V

2.9 V 0 V

Giriĸ¢ēkēĸ

0 1

1 0

5ƻƐǊǳƭǳƪ ¢ŀōƭƻǎǳ

(Kapalē Devre)

(Aēk Devre)
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±Ŝȅŀ 5ŜƐƛƭ όNOR)YŀǇƤǎƤ

A B C

0 0 1

0 1 0

1 0 0

1 1 0
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Veya (OR)YŀǇƤǎƤ

bhw ƪŀǇƤǎƤƴŀ ŘŜƐƛƭ ƪŀǇƤǎƤ ŜƪƭŜƴƳƛǒ Ƙŀƭƛ

A B C

0 0 0

0 1 1

1 0 1

1 1 1
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±Ŝ 5ŜƐƛƭ όNAND)YŀǇƤǎƤ

A B C

0 0 1

0 1 1

1 0 1

1 1 0
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Ve (AND)YŀǇƤǎƤ

b!b5ΩŜŘŜƐƛƭ ƪŀǇƤǎƤ ŜƪƭŜƴƳƛǒ ƘŀƭƛŘƛǊΦ

A B C

0 0 0

0 1 0

1 0 0

1 1 1
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.ŀǎƛǘ aŀƴǘƤƪ YŀǇƤƭŀǊƤ
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5ŜaƻǊƎŀƴΩǎYǳǊŀƭƤ

ÅVe ς±Ŝȅŀ ƪŀǇƤƭŀǊƤ ŀǊŀǎƤƴŘŀ ŘǀƴǸǒǸƳ ȅŀǇƳŀȅƤ ǎŀƐƭŀǊ

A B

0 0 1 1 1 0

0 1 1 0 0 1

1 0 0 1 0 1

1 1 0 0 0 1

ὃẗὄὄὃ ὃẗὄ
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Tƪƛ DƛǊƛǒǘŜƴ CŀȊƭŀ 5ǳǊǳƳƭŀǊ ς.ǸȅǸƪ YŀǇƤƭŀǊ

Å±ŜκǾŜȅŀ ƛǒƭŜƳƭŜǊƛ ōƛǊŘŜƴ œƻƪ ƎƛǊƛǒ ŀƭŀōƛƭƛǊ.
ÅVeǘǸƳ ƎƛǊƛǒƭŜǊƛƴ м ƻƭŘǳƐǳƴŘŀ м ǎƻƴǳŎǳƴǳ œƤƪŀǊŀƴ

ÅVeyaƘŜǊƘŀƴƎƛ ōƛǊ ƎƛǊƛǒƛƴ м ƻƭŘǳƐǳƴŘŀ м ǎƻƴǳŎǳƴǳ œƤƪŀǊŀƴ

bir ƳŀƴǘƤƪ ƪŀǇƤǎƤŘƤǊΦ

ÅTƪƛ ƎƛǊƛǒƭƛ ƪŀǇƤƭŀǊ ƘŀƭƛƴŘŜ ǾŜȅŀ ǘŜƪ ōƛǊ cmosdevresi ile 
ifade edilebilir.
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Kaynak Videolar

Yŀȅƴŀƪ ǾƛŘŜƻƭŀǊŀ ŀǒŀƐƤŘŀƪƛ ŀŘǊŜǎƭŜǊŘŜƴ ŜǊƛǒŜōƛƭƛǊǎƛƴƛȊΦ

¢ǊŀƴǎƛǎǘǀǊNedir?
https://www.youtube.com/watch?v=7ukDKVHnac4

MOSFET Nedir?
https://www.youtube.com/watch?v=stM8dgcY1CA
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