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SRAM 

• Static Random Access Memory (SRAM) 
 

• 6-TR SRAM cell 
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SRAM 

• Design goal 
– Very high storage density 
– Short access time 
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SRAM 
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SRAM 

• Example 1 
– Data: 16-bit (d-bit) 
– Address: 8-bit (a-bit) 
– Memory size = (d*2a bits) = 4096 bits = 4K bits = 512 Bytes 

 
• Example 2 

– 512K x 8 SRAM chip = 512K 8-bit words 
– Memory size = 512K*8 bits = 4096K bits = 512K Bytes 
– Address: 2a = 512K → a = log2(512K) = 19 bits 
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SRAM 
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SRAM 

• Column mux/demux 
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SRAM 
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SRAM 

• Addressing scheme 

A
dd

re
ss

 L
at

ch
es

 

Am-1 

Am-2 

A0 

… 

A1 

R
ow

 d
ec

od
er

 
C

ol
um

n 
de

co
de

r 

… 

… 

Row select (x) 

Column select (y) 



10 

SRAM 

• Precharge and I/O circuits for a single column 
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SRAM 

• Column circuitry 
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DRAM 

• Dynamic RAM (DRAM) 
• 1T DRAM cell 

WL 
Word line 

Access transistor 

𝐶𝐶𝑠𝑠 𝑉𝑉𝑠𝑠 
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DRAM 

• Charge leakage problem 
 
 
 
 

• Hold time (= retention time) 
– The longest period of time that the cell can maintain a voltage 

large enough to be interpreted as a logic 1. 

– 𝑡𝑡ℎ ≈
𝐶𝐶𝑠𝑠
𝐼𝐼𝐿𝐿

∆𝑉𝑉𝑠𝑠  

– Ex) 𝐼𝐼𝐿𝐿 = 1𝑛𝑛𝑛𝑛,𝐶𝐶𝑠𝑠 = 50𝑓𝑓𝑓𝑓,∆𝑉𝑉𝑠𝑠 = 1𝑉𝑉  → 𝑡𝑡ℎ = 0.5𝜇𝜇𝜇𝜇 
 

• Need refresh. 

– 𝑓𝑓𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 ≈
1
2𝑡𝑡ℎ
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DRAM 

• Refresh operation 

Select cells 

Read data bits 

Restore values 

Rewrite bits 
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