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° Why do computer designers need to know about RAM 
technology?

• Processor performance is usually limited by memory bandwidth
• As IC densities increase, lots of memory will fit on processor chip

- Tailor on-chip memory to specific needs
- Instruction cache
- Data cache
- Write buffer

° What makes RAM different from a bunch of flip-flops?
• Density: RAM is much denser

Random Access Memory (RAM) Technology
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Static RAM Cell
6-Transistor SRAM Cell
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° Write:
1. Drive bit lines (bit=1, bit=0)
2.. Select row

° Read:
1. Precharge bit and bit to Vdd or Vdd/2 => make sure equal!
2.. Select row
3.  Cell pulls one line low
4. Sense amp on column detects difference between bit and bit

replaced with pullup
to save area
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Typical SRAM Organization: 16-word x 4-bit
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Q: Which is longer:
word line or 

bit line?
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° Write Enable is usually active low (WE_L)
° Din and Dout are combined to save pins:

• A new control signal, output enable (OE_L) is needed
• WE_L is asserted (Low), OE_L is disasserted (High)

- D serves as the data input pin
• WE_L is disasserted (High), OE_L is asserted (Low)

- D is the data output pin
• Both WE_L and OE_L are asserted:

- Result is unknown.  Don’t do that!!!

° Although could change VHDL to do what desire, must do 
the best with what you’ve got (vs. what you need)
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Logic Diagram of a Typical SRAM


