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Memory Hierarchy 
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Computer System Overview 



Main Memory Overview 



Memory Bank Organization 



Memory Terminology 



SRAM vs. DRAM 



DRAM Basic Operation 



Basic DRAM operation (1) 



Basic DRAM Operation (2) 



Basic DRAM Operation (3) 



Basic DRAM Operation (4) 



DRAM: Basic Operation 



DRAM: Basic Operation 



DRAM: Burst 



DRAM: Banks 



How Do Banks Help ? 



2Gb x 8 DDR3 Chip (Micron) 



2Gb x 8 DDR3 Chip (Micron) 



DDR3 SDRAM: Current Standard 



DRAM DIMM (Next Lecture) 



DRAM Modules 



DRAM DIMMs 



64-bit Wide DIMM 



Multiple DIMMs on a Channel 



DRAM Ranks 



Traditional Memory Hierarchy 



State of the art 

• DDR3 

– Transfer data at rising and falling edge 

– Regular DRAM – 150MHz, 8byte width,1.2GBytes/sec 

– Double data rate 2.4GBytes/sec 

• GDDR5 (Graphics Double Data Rate)  

– High performance designed for high bandwidth.  

– Based on DDR3 double data lines 

– GDDR5 has 8-bit wide prefetch buffers 

• RAMBUS (RDRAM) 

– Split transaction bus, byte wide 

– More complicated electrical interface on DRAM and 
CPU 

– 800 MHz, 18 bits, 1.6GB/sec per chip 

• VCDRAM : virtual channel DRAM 

– Includes a small SRAM cache 

 

 



DDR vs Rambus 



Fully Buffered DIMM (FB-DIMM) 

AMB AMB AMB 



Memories used by Processor 
Vendors 



3D-Stacked DRAM 



3D IC Structure 



Micron HMC 



HMC Details 


