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Turn Around Penalty From Write To Read 

Generally, read operations are given higher priority than writes. When the memory system is 
servicing reads, the DIMMs drive the off-chip data bus and data is propagated from the DIMMs 
to the processor. Since writes are not on the critical path for program execution, they are 
buffered at the processor’s memory controller. When the write buffer is nearly full (reaches a 
high water mark), writes have to be drained. The data bus is turned around so that the 
processor is now the data bus driver and data is propagated from the processor to the DIMMs. 
This bus turnaround delay (tWTR) has been of the order of 7.5 ns for multiple DDR generations. 
Frequent bus turnarounds add turnaround latency and cause bus underutilization which 
eventually impacts queuing delay. Therefore, to amortize the cost of bus turnaround, a number 
of writes are drained in a single batch until a low water mark is reached. During this time, reads 
have no option but to wait at the memory controller; the uni-directional nature of the bus 
prevents reads from opportunistically reading data out of idle banks. Thus, modern main 
memory systems offer nearly zero read-write parallelism within a single channel. 
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