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Technical Note
SDRAM 1/0 Characteristics Comparison of 54nm to 130nm Die

Introduction

This technical note compares the I/0 characteristics of the 54nm to the 130nm single
data rate (SDR) synchronous dynamic random access memory (SDRAM) die. It includes
the following graphical representations: pull-up and pull-down I/V curves and transient
analysis simulations representing the 130nm SDRAM product and comparing this data
to the more recently released 54nm product.

Note: The graphs and diagrams in this technical note are for general reference only. We
suggest that customers use simulations to ensure that their systems are not adversely
affected by the differences in I/O characteristics between 54nm and 130nm devices. The
models referenced in this technical note are available at: www.micron.com.

SDRAM Process Shrink

Micron SDR SDRAM devices built with the 130nm process have been available and in
use for many years. However, it has become necessary to migrate these devices to a
smaller 54nm process to take advantage of the latest manufacturing processes and
technology.

The SDRAM devices built with the 54nm process are fully compatible with those built
with the 130nm process. However, there are differences in the I/0 (driver and receiver)
characteristics between the 54nm and 130nm devices.

Pull-Up/Pull-Down |-V Curves

The graphs for pull-up/pull-down characteristics are derived from the specific IBIS
models for each SDRAM device. The red curves represent the fast, typical, and slow cor-
ners for the 130nm devices; the blue curves represent 54nm devices.

Simulations

The 130nm and 54nm SDRAM models were optimized to work with an industry-stand-
ard controller model. Transient analysis simulations were performed using IBIS models
in two industry-standard simulators using a pulse stimulus. A PRBS pattern was used as
a stimulus in the second simulator to generate eye diagrams.

Technology Comparisons by Density

The following sections compare the 54nm technology to the 130nm technology by den-
sity:

¢ 1/0 Characteristics Comparison — 256Mb 54nm/130nm (Y66A/Y16Y)

¢ 1/0 Characteristics Comparison — 128Mb 54nm/130nm (Y65A/Y15W)

* /0 Characteristics Comparison - 64Mb 54nm/130nm (Y64A/Y14W)
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I/0 Characteristics Comparison - 256Mb 54nm/130nm (Y66A/Y16Y)

Pull-Up/Pull-Down |-V Curves - 256Mb 54nm/130nm (Y66A/Y16Y)

Figure 1: Pull-Up I-V Curves - 256Mb 54nm/130nm (Y66A/Y16Y)
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Figure 2: Pull-Down |-V Curves - 256Mb 54nm/130nm (Y66A/Y16Y)
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Test Procedure - 256Mb 54nm/130nm (Y66A/Y16Y)

The following setup and test procedures were used to perform transient and eye dia-
gram simulations:
1. The Y16Y device was optimized to work in a test setup with a customer controller.
2. Transient and eye diagram simulations were performed using the Y16Y device in
the system.
3. TheY16Y device was replaced with the Y66A device while the rest of the system
remained unchanged.
4. Transient and eye diagram simulations were performed using the Y66A device in
the system.
5. Test results for the Y66A and Y16Y devices were compared.

Figure 3: Test Setup - 256Mb 54nm/130nm (Y66A/Y16Y)
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Figure 4: Transient Analysis 1 - 256Mb 54nm/130nm (Y66A/Y16Y)

4000.0

3500.0

o —4 %@‘Mm\ |/ ——

A L

B e
| |

500.0

ol ] L U] )

v \

Voltage (mV)

-500.0
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
. Time (ns) )
Pulse with 50% duty cycle XV [Y16Y.1 (at pin)]
Frequency = 83.35 MHz oV [Y66A.1 (at pin)]
IC modeling is typical AV [Ctrl_100S.1 (at die)]

V [Ctrl_60S.1 (at die)]

PDF: 09005aef84632e08 5 Micron Technology, Inc. reserves the right to change products or specifications without notice.
tn0024_sdram_io_char_54_130nm_die.pdf - Rev. A 05/11 EN © 2011 Micron Technology, Inc. All rights reserved.



TN-00-24: SDRAM 1/0 Characteristics of 54nm/130nm Die

ﬂ ICron 1/0 Characteristics Comparison - 256Mb 54nm/130nm (Y66A/

Y16Y)

Figure 5: Transient Analysis 2 - 256Mb 54nm/130nm (Y66A/Y16Y)
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Figure 6: Eye Diagram - 256Mb 54nm/130nm (Y66A/Y16Y)
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I/0 Characteristics Comparison - 128Mb 54nm/130nm (Y65A/Y15W)

Pull-Up/Pull-Down |-V Curves - 128Mb 54nm/130nm (Y65A/Y15W)

The two figures below show pull-up and pull-down current-versus-voltage curves for
the Y65A and Y15W devices.

Figure 7: Pull-Up I-V Curves - 128Mb 54nm/130nm (Y65A/Y15W)
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Figure 8: Pull-Down I-V Curves - 128Mb 54nm/130nm (Y65A/Y15W)
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Test Procedure - 128Mb 54nm/130nm (Y65A/Y15W)

The following setup and test procedures were used to perform transient and eye dia-
gram simulations:
1. The Y15W device was optimized to work in a test setup with a customer controller.
2. Transient and eye diagram simulations were performed using the YI5W device in
the system.
3. TheY15W device was replaced with the Y65A device while the rest of the system
remained unchanged.
4. Transient and eye diagram simulations were performed using the Y65A device in
the system.
5. Test results for the Y65A and Y15W devices were compared.

Figure 9: Test Setup - 128Mb 54nm/130nm (Y65A/Y15W)
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Figure 10: Transient Analysis 1 - 128Mb 54nm/130nm (Y65A/Y15W)
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Figure 11: Transient Analysis 2 - 128Mb 54nm/130nm (Y65A/Y15W)
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Figure 12: Eye Diagram - 128Mb 54nm/130nm (Y65A/Y15W)
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I/0 Characteristics Comparison - 64Mb 54nm/130nm (Y64A/Y14W)

Pull-Up/Pull-Down |-V Curves - 64Mb 54nm/130nm (Y64A/Y14W)

The two figures below show pull-up and pull-down current-versus-voltage curves for
the Y64A and Y14W devices.

Figure 13: Pull-Up I-V Curves - 64Mb 54nm/130nm (Y64A/Y14W)
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Figure 14: Pull-Down I-V Curves - 64Mb 54nm/130nm (Y64A/Y14W)
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Test Procedure - 64Mb 54nm/130nm (Y64A/Y14W)

The following setup and test procedures were used to perform transient and eye dia-
gram simulations:
1. The Y14W device was optimized to work in a test setup with a customer controller.
2. Transient and eye diagram simulations were performed using the Y14W device in
the system.
3. TheY14W device was replaced with the Y64A device while the rest of the system
remained unchanged.
4. Transient and eye diagram simulations were performed using the Y64A device in
the system.
5. Test results for the Y64A and Y14W devices were compared.

Figure 15: Test Setup - 64Mb 54nm/130nm (Y64A/Y14W)
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Figure 16: Transient Analysis 1 - 64Mb 54nm/130nm (Y64A/Y14W)
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Figure 17: Transient Analysis 2 - 64Mb 54nm/130nm (Y64A/Y14W)
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Figure 18: Eye Diagram - 64Mb 54nm/130nm (Y64A/Y14W)
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Conclusion

It is important for system designers to understand the difference in I/O characteristics
between 130nm and 54nm die. Micron strongly recommends that customers simulate
the memory interface of their system in order to ensure that signal integrity will be
maintained as 54nm SDRAM are introduced into their systems.
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