




1T1C DRAM Memory Cell [7] 



1T1C DRAM Memory Cell 



Table showing sample specs 

for upgrading standards of  

DRAM



SIMM vs DIMM – notice that the 72-pin 

DIMM is around the same size as the 30-pin 

SIMM (but with double the pins) [4]







Cross section of  an IC showing the chip, 

leads, and encapsulation (package)





MT48LC8M16A2P-75

SDRAM 128Mbit 3.3V 54-

Pin TSOP-II

(Part is now obsolete)





Cross sectional view of  stacked 

die (3DP)



Notice that the top wire bond is longer 

than the bottom one; the speed will be 

decreased 





Dielectric film is 
deposited (for 

electrical 
isolation)

Original bonding 
pads are exposed

Metal lines are 
deposited to 

reroute the pads 
to their new 

locations 

Under-bump 
metallization 

layers are created 
to support solder 

bumps



Fan-out packaging –

notice the traces being 

routed toward the edges 

of  the die 

Fan-in packaging – notice 

the traces being routed 

toward the center of  the 

die 



Chip first fan-out process Chip last fan-out process



Image showing chip to package wire bonds – notice 

the bonding occurs on the edge of  the chip [11]



Face down bonding approach [11] 



Image of  TSV technology – notice how short each 

electrical path is; also notice the use of  the stacked die [11] 





[9] [9]




