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ANG6081 describes the potential issues faced when using the new-generation 90-nm Cypress SRAMs in applications
that rely on legacy 5-V processors. This application note also discusses the troubleshooting methods on output
voltage issues when migrating to the new devices. Usage recommendations when you opt to use Cypress SRAMs in
such applications are also provided.

Introduction

Applications have evolved from using 5-V power supply to
using 3-V and 1.8-V supply. Cypress’s Asynchronous
SRAM devices operate over all of these voltage ranges.
This application note discusses a case of incompatibility
between output voltage thresholds of 90-nm SRAM
devices and input voltage thresholds of processors or
controllers that are interfaced with these SRAMs in legacy
5-V systems. A recommendation to use an old generation
Cypress SRAM is given to match the requirements in such
cases.

Note: The terms “Processor(s)” and “Controller(s)’ are
used interchangeably in this document.

Logic Levels and Noise Margin

In digital electronics, a logic level is one of two possible
signal states. Four parameters define the logic levels for a
digital logic family: Vi, Vin, VoL, and Von.

m V, defines the maximum voltage level that will be
interpreted as a ‘0’ by a digital input.

®  Vy defines the minimum voltage level that will be
interpreted as a ‘1’ by a digital input.

m Vo defines the guaranteed maximum voltage level
that will appear on a digital output set to ‘0’.

®  Voy defines the guaranteed minimum voltage level
that will appear on a digital output set to ‘1°.

Noise margin (NM) is defined as the difference between
the valid logic output voltage of the driver IC and the valid
logic input voltage of the receiver IC. These are the
expressions for NM of devices.

®  NMy (Output high) = Von [driver] - Vi [receiver]

®  NM_ (Output low) = V_[receiver] - Vo, [driver]

Figure 1: Noise Margin
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The noise tolerance of a circuit is proportional to the NM.
A higher margin translates to better noise immunity.
Negative NM numbers indicate incompatibility.

Logic levels and noise margin numbers for some
commonly used I/O standards are shown in the following
table.

Table 1: Logic-Level Voltages of Common I/O Standards
and Corresponding Noise Margin

Logic Logic
/0 Standard '-e"e'(f/)H'GH NM., LLS\Yvez\S/) NM.
Vou V4 VoL Vi
TTL5V 24 | 20 | 04 | 04| 08| 04
CMOS 5V 44 | 35 | 09 | 04 | 07 | 03
CMOS 2.5V 20| 17 | 03 ] 04 | 07 | 03
CMOS 1.8V 135 | 1.2 | 015|045 | 063|018
TTL 3.3V 24| 2 | 04| 04|08/ 04
CMOS 3.3V 31| 2 | 11|02 08/ 06

The following section discusses the Von compatibility
issues of Cypress asynchronous SRAM devices when
they are interfaced with an external processor.

Measured versus Spec Vgy of
Cypress Asynchronous SRAM

Cypress’s new generation asynchronous SRAM devices
are manufactured in a 90-nm process technology with high
standards for power and speed. These devices, offered in
1.8-V, 3.3-V, and 5-V ranges are pin-compatible with the
old-generation (250-nm and 350-nm technology) devices.

Figure 2 shows the difference in actual Vou levels of
asynchronous SRAM devices of different generations.
While all of them meet the industry-standard transistor-
transistor logic (TTL) Von specification of 2.4 V, the older
devices have a higher voltage swing and, therefore, can
drive outputs in the range of 4 V to 5 V. As a result, their
measured Von exceeds 4 V. On the other hand, the new-
generation Cypress SRAMs have a reduced voltage swing

on their outputs of ~3 V to 3.3 V. Some of the 5-V legacy
processors require a complementary metal-oxide-
semiconductor (CMOS) Vi level of 3.5 V, while others
may require a TTL V4 level of 2.0 V. The choice of
Cypress SRAM for the application depends on the Vi
spec of the processor, which is used to interface the
SRAM. Even though the devices are pin-compatible, it is
advisable to check for the Vi specification of the
processor when choosing the Cypress SRAM.

Table 2 shows the driver and receiver configurations of
Cypress’s asynchronous SRAM devices and external
processors. The NMy and NM_ values are positive for all
the configurations except when Cypress’s new-generation
SRAM drives a legacy processor. This is shown in
Figure 2.

The old generation SRAM devices are suitable for
applications using legacy processors with a CMOS V4
requirement of 3.5 V because of their higher Vou swing. If
the processor has a TTL V4 requirement of 2 V, the new-
generation 90-nm Cypress devices would fit.

Note the incompatibility between 90-nm SRAM devices
and 5-V CMOS controllers is present only when the SRAM
is in driver mode. There is no interfacing issue when the
SRAM is in receiver mode.

Figure 2. Voltage Levels of TTL and Legacy I/O Standards
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Table 2. NMy and NM, Specifications for Four Combinations of Interfacing (Logic-Level in voIts)[l]

Driver Operation

Receiver Operation

Compatibility
SL# Driver Vouminy | Vormax Receiver Vikany | Viemax NMy | NM.
old generation Present-generation processor 20 0.8 20 04 v
1 Asynchronous SRAM 4.0 04 (TTL compatible) ' ' ' '
d .
(250-350 ?g? TTL (m\f;i“e;e Legacy processor a5 15 05 11 .
compatible) (5 V CMOS compatible) ' ' ' '
New generation Present-generation processor 20 0.8 10 04 v
Asynchronous SRAM 3.0 (TTL compatible) ' ' . .
2 90 TTL (measured 0.4
( nmthI value) Legacy processor a5 15 | 057 | 11 y
compatible) (5 V CMOS compatible) ' ' ’ '
New-generation asynchronous
SRAM v
Legacy processor (90 nm TTL compatible) . 2.4 0.3
3 (5 V CMOS 4.4 0.5 2.08 0.8
compatible) Old-generation asynchronous
SRAM v
(250-350 nm TTL compatible)
New-generation asynchronous
SRAM v
Present-generation (90 nm TTL compatible) 2 ot 0.8
4 processor 2.4 0.4 0.4 0.3
(TTL compatible) Old-generation asynchronous
SRAM v
(250-350 nm TTL compatible)

Figure 3. Von and Vi Levels of TTL and 5-V CMOS Legacy Products Respectively (SRAM Acting as a Driving Device)
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[3] vy :
[4] vy : 3.5V (CMOS 5V spec for legacy processors)

2.0V (TTL spec for recent processors)

[1] Vg : 3Vto 3.3V (Measured values for new generation Cypress Async SRAM)

[2] Voy: 4Vto 5V (Measured values for old generation Cypress Async SRAM)

! The measured Vo range of Cypress older generation Asynchronous SRAM devices are in the range of 4 V to 5 V and that of new generation
devices is 3 V to 3.3 V. These have been illustrated in Figure 2. The Vou numbers of the Asynchronous SRAM devices used in this table are
all actually measured parameters, while all other parameter numbers used in this table are datasheet specified values.

2 Noise margin is negative, indicating incompatible mode of operation.
% In receiver mode, Cypress asynchronous SRAM devices can handle up to 5.5-V input.
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Recommendations for System Designers

Carefully observe the datasheet parameters like Viu, Vi,
Von and Vo, while choosing devices for legacy systems.
Here are recommendations if opting for a Cypress
Asynchronous SRAM device.

m  Use Cypress 90-nm asynchronous SRAMs with
processors that support TTL I/O standards.

m  Use older generations of Cypress asynchronous
SRAM devices with processors that support 5-V
CMOS I/O standards.

Cypress encourages its customers to migrate from older
generations of SRAM devices to the new generation of 90-
nm SRAM devices in all cases where compatibility is not
an issue. However, Cypress will continue to offer and
support older-generation products for customers using
legacy systems.

The following table lists the part numbers of the 90-nm
technology devices and equivalent older technology
devices. Kindly check the Product page for currently active
parts. If you are unable to find an equivalent part for your
application, contact Cypress support.

Table 3. Part Numbers of the 90-nm Technology Devices and Equivalent Older Technology Devices

Density Memory Organization 90-nm Technology Device a
Fast Asynchronous SRAMs
256 Kbit 32Kbx8 CY7C199D CY7C199CN
512 Kbit 32 Kb x 16 CY7C1020D -
1 Mbit 64 Kb x 16 CY7C1021D CY7C1021BN
1 Mbit 256 Kb x 4 CY7C106D CY7C106BN
1 Mbit 256 Kb x 4 CY7C1006D -
1 Mbit 128 Kb x 8 CY7C109D -
1 Mbit 128 Kb x 8 CY7C1009D -
1 Mbit 128 Kb x 8 CY7C1019D -
1 Mbit 1Mbx1 CY7C107D -
1 Mbit 1Mbx1 CY7C1007D -
4 Mbit 1Mbx4 CY7C1046D -
4 Mbit 256 Kb x 16 CY7C1041D CY7C1041BN
4 Mbit 512 Kb x 8 CY7C1049D CY7C1049BN
Micropower Asynchronous SRAMs
1 Mbit 64 Kb x 16 CY62126ESL -
1 Mbit 128 Kb x 8 CY62128E CY62128BN
2 Mbit 128 Kb x 16 CY62136ESL -
2 Mbit 256 Kb x 8 CY62138F -
4 Mbit 256 Kb x 16 CY62146E -
4 Mbit 512 Kb x 8 CY62148E, CY62148ESL -
8 Mbit 512 Kb x 16 CY62157E, CY62157ESL -
8 Mbit 1Mbx38 CY62158E -
16 Mbit 1Mbx 16 CY62167E -
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Document History

Document Title: AN6081 — Interfacing 90-nm Cypress Asynchronous SRAMs in Legacy Systems
Document Number: 001-16634

Revision ECN Orig. of Submission Description of Change
Change Date

ki 1200303 AJU 06/29/2007 Obtain spec number for application note to be added to spec system. No technical
updates.

*A 3104879 AJU 12/07/2010 Updated in new template.

*B 3168780 PRAS 02/10/2011 No technical updates.

*C 3337888 AJU 08/04/2011 Major rewrite. Changed title, added figures, modified table to include density
information.

*D 3456705 TAVA 12/06/2011 Updated template. Major rewrite.

*E 3540651 AJU 03/02/2012 Corrected CMOS standard logic levels specs in Table 1
Updated Table 2 with corrected values as in Table 1; added column for
‘Compatibility’

Major rewrite

*F 3821642 NILE 12/10/2012 Updated Document Title to read as “Interfacing 90-nm Cypress Asynchronous
SRAMs in Legacy Systems — AN6081".

Added Figure 1 and edited Table 1 under Logic Levels and Noise Margin.
Minor Text Edits.

*G 4696959 NILE 03/23/2015 Updated Table 3 to remove pruned devices from the list of Older Technology
Device column.
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions
Automotive cypress.com/go/automotive psoc.cypress.com/solutions
Clocks & Buffers cypress.com/go/clocks PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Interface cypress.com/go/interface .
. Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc
Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory
PSoC cypress.com/go/psoc Technical Support
Touch Sensing cypress.com/go/touch cypress.com/go/support
USB Controllers cypress.com/go/usb
Wireless/RF cypress.com/go/wireless

PSoC is a registered trademark and PSoC Creator is a trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks
referenced herein are the property of their respective owners.

== Cypress Semiconductor Phone : 408-943-2600
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© Cypress Semiconductor Corporation, 2007-2015. The information contained herein is subject to change without notice. Cypress Semiconductor
Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any
license under patent or other rights. Cypress products are not warranted nor intended to be used for medical, life support, life saving, critical control or
safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The
inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies
Cypress against all charges.

This Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide
patent protection (United States and foreign), United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a
personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of, and compile the Cypress Source Code and derivative
works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source
Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the
right to make changes without further notice to the materials described herein. Cypress does not assume any liability arising out of the application or
use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where a
malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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