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1-Transistor Memory Cell (DRAM)

° Write:
• 1. Drive bit line
• 2.. Select row

° Read:
• 1. Precharge bit line to Vdd/2
• 2.. Select row
• 3. Cell and bit line share charges

- Very small voltage changes on the bit line
• 4. Sense (fancy sense amp)

- Can detect changes of ~1 million  electrons
• 5. Write: restore the value 

° Refresh
• 1. Just do a dummy read to every cell.

row select

bit
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DRAM Capacitors: more capacitance in a small area

° Trench capacitors:
• Logic ABOVE capacitor
• Gain in surface area of capacitor
• Better Scaling properties
• Better Planarization

° Stacked capacitors
• Logic BELOW capacitor
• Gain in surface area of capacitor
• 2-dim cross-section quite small
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Classical DRAM Organization (square)
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° Row and Column Address 
together: 

• Select 1 bit a time

Each intersection represents
a 1-T DRAM Cell
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DRAM logical organization (4 Mbit)

° Square root of bits per RAS/CAS

Column Decoder

Sense Amps & I/O

Memory Array
(2,048 x 2,048)
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