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Introduction

The important characteristic of cellular phone is the battery
usage for power source. Cellular phone’s size is getting
smaller and smaller to reduce its weight, to carry it
conveniently without increasing battery size. So the power
consumption is the most critical point in cellular phone.

To support multimedia service, the performance is getting
stronger and stronger. But the penalty for supporting
multimedia with a cellular phone is a little critical due to its
large power consumption; to support color display, to run a
movie, to communicate with seeing caller’s face and etc. To
realize these kinds of multimedia service, higher density &
higher speed is required.

How to make higher density SDRAM

Sometimes set-makers want higher density SDRAM than
memory vendors can provide. Because users want more
advanced multimedia services than expected. Normal way to
make higher density SDRAM is combination of 2 pieces of
SDRAM. For example, we can make 512Mb x32 SDRAM
with 2 pieces of 256Mb SDRAM.

Case 1l Case 2 Case 3 Case 4
(512Mb x32) (256Mb x16) (256Mb x32) (256Mb x32)
Monolithic 2pieces 2pieces 2pieces
1/CS, 1CKE 1/CS, 1CKE 2/CS, 1CKE 2/CS, 2CKE

Table.1 - 512Mb x32 SDRAM configuration.
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Case 1 is monolithic 512Mb x32 SDRAM. With current
process technology, the size of 512Mb x32 SDRAM is too big
for MCP(Multi Chip Package) product. SDRAM'’s chip size is
mainly concerned with design rule. Set-makers would not
accept the chip size penalty. At this moment, case 1 is not
available, so case 2, 3, 4 can be possible solution of 512Mb
x32 SDRAM with MCP. The availability of each case except
case 1 can be dependant on the chipset. SDRAM users
should be aware of chipset’'s supportability.

Usage of different memory configuration
Memory configuration in each case is different. So
connecting between chipset and SDRAM should be different.
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Figure.1 - Connecting between chipst and SDRAM
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Another concerning point is address mapping. In case 3 & 4 Parameter Symbol Test Conition
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0x00000000  Power consumption is related with SDRAM’s status. When

Figure.2 - The Role of MMU (Memory Management Unit) one chip is in active stat.e, the other can be stand-by state or
self refresh state according to /CS & CKE status. Refer to the

Table.3 (Function Truth Table of SDRAM)

Power consumption Comparison among -

. . ument | CKE | CKE | 75 | @A | TAS | WE |Address Action Note
different memory solutions Sute | ()|
When 2 chips are combined into the higher density memory, dle : ; ; ; )L( : i E”.‘E;S‘:';Rfeﬁe:“ —
total power consumption would be different from case by st T T x E::S:mzfzzh:ldl::{::::;z::(w;}
case. The following table shows the parameter & test T TR T TR TR TR x Exit Self Refresh —» [dle after trofts == (ABI)
condition of DC characteristics of SDRAM. Table.3 - Function Truth Table (SDRAM)
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Following table can explain power consumption comparison of Conclusion
these kinds of SDRAM easily. The definition of each parameter

(ICC1, ICC2N, ICC4, ICC8) is on Table. 2 The more multimedia service is supported, the higher density

and the lower power consumption in memory would be

c needed. We should consider low power feature when making
ase 2 Case 3 Case 4 ) .
high density SDRAM.
(256Mb x16) x2 | (256Mb x32) x2 (256Mb x32) x2 Modern cellular phone’s functions are getting complicated
more and more. (Movie service, Digital Multimedia
1/CS, 1CKE 2/CS, 1CKE 2/CS, 2CKE Broadcasting service, Network game service...) This kinds of
0.65 x 0.57 x services require lots of power in operating condition within
ICC1 2 x IC:(LZ)l(( X16)) (ICC1( x32) + (ICC1( x32) + fixed time. Cellular phone’s state can be stand-by or operating
ICC2N(x32)) ICCB( x32)) state. The ability of power management in operating state is
Ly 0.70 x 0.67 x the key for mobile multimedia application.
ICC4 (2 x ICC4( x16)) EIC?CCZ4I\(I x32) + (ICC4(x32) + . . . _ o
(x32)) ICCB( x32)) Currently when making high density memory with combining 2
1x 1x 1x chips of SDRAM, 2/CS solution is the best in the operating
ICC6 | oxicce(x16) | (2xIcce(x32) | (2xIcCe(x32)) power consumption point of view.

Table. 4 - SDRAM(x32) Power Consumption Comparison

This table shows there is power consumption difference
among 3 cases. Regarding operating current (ICC1, ICC4),
there is dramatic power consumption reduction through Case 3
& 4. In self refresh current(ICC6), there is no current
difference among case 2,3,4. It means we can reduce
operating current by using 2/CS memory solution.

In power consumption point of view, case 4 is the best
solution. So if there is no chipset that can support 2/CS &
2CKE, Case 3 is proper solution.

For more information

Application Eng. Team The Leader in Memory Technology @

ELECTRONICS




