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Williams-Kilburn Tube
Developed in 1946-47 at the University of 
Manchester
Made from a cathode-ray tube
Whenever a dot is drawn or erased it causes 
a voltage pulse which is detected by the 
pickup plate.
Reads destroyed the data so it had to be 
replaced
Dots decayed so they had to be refreshed 
similar to DRAM.
Held between 512-1024 bits per tube
Some were made with a radar-type cathode 
ray tube to make the data visible.
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Delay line Memory

Serial access
Electric pulses were turned into mechanical 
waves through a medium
Acoustic waves through mercury

Mercury had to be kept at a constant 
temperature (~100°F)
Also it’s expensive, heavy, and toxic.

Magnetostrictive uses wires in between two 
pieces of nickel in an electro magnet
Piezoelectric uses quartz crystals

Hard to have large good quality crystals



Delay line Memory



Selectron Tube
Originally designed to be 4096 bits
Redesigned to be only 256 bits
Vacuum tube
Stored data in squares
Had two sets of wires radial and axial to 
select squares of data
To read or write data the two sets around the 
square are negative biased and a pulse is 
sent to be trapped by the dielectric once the 
wires are positive biased
The 256 version included green phosphors 
so the bits could be read manually



Selectron Tube



History of DRAM

1966 – Robert Dennard – invented DRAM
One Transistor that held the memory and could 
be accessed dynamically

SDRAM – 1993 – accepted in 2000, 
obsolete in 2006
DDR SDRAM was finished in 2000, and 
has now been superseded by DDR2 and 
that superseded by DDR3.



SDRAM

Synchronous dynamic random access 
memory.

Can only send data to the processor once per 
bus clock cycle.
Exchanges data with the processor 
synchronized with an external clock signal.
Runs at same speed as processor/memory bus 
but without imposing wait states.
Allows for pipelining of incoming instructions.  
Makes it so instructions can be accepted before 
it finishes processing the previous one, making it 
quicker.



DDR SDRAM

Double Data Rate Synchronous Dynamic 
Random Access Memory

Can send data on both the rising and falling 
edges of the clock.
Uses more strict control of the timing of the 
electrical data and clock signals.
Uses phase-locked loops and self calibration to 
reach the required timing accuracy.
There are new DDR rams that have been 
created which sequentially increase the 
bandwidth, allowing more data to be transferred.



DIMM
DIMM stands for Dual Inline Memory Module, which is 
the actual physical module where the components for 
memory are pieced together.  This includes the pins, 
the circuit board, and the memory components which 
are attached to the circuit board. 

SDRAM DIMMs are unique where they have 168 
pins and two notches. Each notch determines a 
specific feature in the module such as DRAM key 
position and the voltage. DDR DIMMs use 184 pins 
and only have one notch. DDR2 and DDR3 both have 
240 pin DIMMs. They have different notch setups but 
they both contain only one notch similar to DDR but the 
notches are positioned in different places which are 
shown in the following diagram: 



DIMM continued



Dual Channel
Dual-Channel

DDR/2/3 all supports the dual-channel architecture. The dual 
channel architecture doubles data throughput from the memory module 
to the controller on the motherboard. Memory controllers that are 
compatible with the dual channel modules use two 64-bit data 
channels. 

In order to utilize these modules one must have a dual-channel 
capable mother board and two or more DDR/2/3 memory modules. 
Most motherboards that are dual channel capable and have more than 
2 DIMM sockets have pairs of DIMM’s that are color coded. This is for 
easy identification of which two DIMM sockets are setup to function in 
dual channel. For the DIMMs themselves, it is recommended that they 
be identical. The reason for having them identical is to prevent on 
instability. Some motherboards only accept certain brands or models 
and therefore, mixing them up would cause more problems. If the 
memory modules are not the same speed some motherboards will run
them at the speed of the slowest module and therefore you will not be 
getting the most out of one of your modules. The size doesn’t have 
much effect on how the dual-channel will work so it’s ok to mix up the 
sizes.  



Future RAM

Thyristor-RAM
Zero-Capacitor RAM
Twin-Transistor RAM
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