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Economics of DRAM Production

High fixed costs

Volatility / cyclicality

Intense price competition
Maximize capacity utilization / yield
Intense cost cutting
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Total Cost and Fixed Cost

I\ n_uo._”m_ OOMH

Fixed Cost

Q(t)
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JEDEC: IP Disclosure

Preference to avoid patents
Early disclosure / good faith

Disclosure applies to patents / patent
applications relevant to JEDEC standards / work

RAND: mandatory for JEDEC; voluntary for
members

Valid technical justification
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Latency Technology Market

s Programmable in read command
m Not presented at JEDEC

m Mitsubishi Presentation at 42.3 Committee Meeti
(12/91) (Programming Burst Length)

m Cost impact

m “The advantage would be that you would m_::_:mL
register and the circuitry required to decode spe
commands and put that information into the mod
so it would make the part potentially smaller and
Jacob Trial Testimony at 5391-92
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m Cost impact

= ‘It would be |
eliminate th
design and t
fuse, you wa
instead of hz
would be a
Testimony a
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Burst Length Technology Market

s Programmable by pin strapping
s Not presented at JEDEC

s Micron Presentation at Special 42.3 Committee Meeting
(7/00) (Programming CAS latency)
m Cost impact

m “The cost associated with each of those was relatively similar
in the large scheme of things, so | would say from a cost
standpoint, that was a large factor in our decision.” Kellogg
Trial Testimony at 5132
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Data Acceleration Techn il !

m Double the clock frequency

m Presented at JEDEC
m VLSI Presentation at 42.3 Committe

m Cost impact

m “Well, a faster single edge clock has
benefits in that we don't have to pay
called duty cycle. Duty cycle -- you |
pulse that is high and a pulse that is
is the length of the high pulse versus
pulse, and managing that is very diff
conditions. It sounds simple; very c
clocking doesn't have that issue at mJ
benefit to single edge clocking.” Mac:
4779-4780
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Clock Synch Technology Market

m PLL/DLL on module
m PLL on DIMM in registered DIMMs and in Kentron
QBM DIMM

m Cost impact
m “You eliminate the on-chip DLL from the DRAM, thereby
reducing its power consumption, reducing its cost, reducing
the design time. ... [Y]ou then move that design complexity
onto a special DLL chip that goes onto the module, so you
would be trading one for the other.” Jacob Trial Testimony at

5450
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Clock Synch Tg¢,

m Vernier
m Presented at JEDEC

s Synclink Presentation at

m Cost impact
m “It's simpler to design H:._.F
potentially more skew t

achieve higher data rate
Jacob Trial Testimony a



















