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MOS

Vd~Vs

NMOS: Vs

Vs

 

(PMOS
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MOS Transistors in Digital Circuit 
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Transfer gate 
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Inverter 

2 input NAND 

n input NAND 
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2 input NOR 

n input NOR 
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Tri-State Inverter 
If C = H then Z = A* 

            else Z = Hi Impedance 

Multiplexor 

If S = H then Output = A 

             else Output = B 
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D-type Flip/Flop 

setup time hold time 

D 

CLK 

Q 
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Inverter 
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Stage Ratio 

a = 3 ~ 5 

a
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1 3 10

301

30
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Memory 

~1960  

1k  

50 x 50 x 20 cm, ~100W 

MOS Memory 

SRAM (Static Random Access Memory) 

DRAM (Dynamic Random Access Memory) 

Non-Volatile Memory (EPROM, Flash Memory . . . ) 

ROM (Read Only Memory) 
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DRAM 

1971 Intel 

3 Tr DRAM 

1972  

Texas Instruments 
1 Tr DRAM 
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DRAM Refresh 

Refresh ~msec
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SRAM 

 

Refresh
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EEPROM 
(Electrically Erasable Programmable ROM) 
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Flash Memory 

1987  

NAND EEPROM 
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Full Adder 

X  Y S  C

0  0 0  0

0  1 1  0

1  0 1  0

1  1 0  1

Half Adder 
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Carry Look Ahead (CLA) 
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Series switched capacitor resistor 

C
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Verilog Hardware Description Language 
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