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Cypress Semiconductor Corporation, 198 Champion Court, San Jose, CA 95134. Tel: (408) 943-2600

PRODUCT CHANGE NOTIFICATION

PCN: PCN193601 Date: September 04, 2019

Subject: Qualification of XMC as an Additional Wafer Fab Site for Automotive GL-S NOR Flash
Memory Products

To: FUTURE ELECTRONICS
FUTURE ELE
pcn.system@futureelectronics.com

Change Type: Major

Description of Change:

Cypress announces the qualification of Wuhan Xinxin Semiconductor Manufacturing Co., Ltd.
(XMC, 18 Gaoxin 4TH Road, East Lake High-Tech Development Zone, Wuhan, Hubei, China)
as an additional wafer fab site for GL-S automotive NOR Flash Memory products that are
currently fabricated at Fab 25 (5204 East Ben White Boulevard, Austin, TX 78741, USA).

Benefit of Change:

Qualification of alternate manufacturing sites is part of the ongoing flexible manufacturing
initiative announced by Cypress. The goal of the flexible manufacturing initiative is to provide
the means for Cypress to continue to meet delivery commitments through dynamic, changing
market conditions.

Part Numbers Affected: 263

See the attached ‘Affected Parts List’ file for the list of part numbers affected by this change.
The ‘Affected Parts List’ includes the customer PPAP Part number (marketing part number) and
the corresponding sample part number. Note that any new parts that are introduced after the
publication of this PCN will include all changes outlined in this PCN.

Qualification Status:

The change has been qualified through a series of tests documented in Qualification Test Plans
summarized in the table below. The QTP reports can be found as attachments to this
notification.

QTP Number PBO Qualification Test Plan
002-28003 PBO Protection Layer for S29GLXXXS, 65nm, XMC
184906 GL01GS XMC PBO Qualification
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Sample Status:

Qualification samples are not built ahead of time for all part numbers affected by this change.
Please refer to the affected parts list file for a list of affected part numbers with their associated
sample ordering part numbers. If you require qualification samples, please contact your sales
representative as soon as possible, but within 60 days of the date of this PCN. Estimated lead
time for qualified samples is 2 — 4 weeks from order entry.

Approximate Implementation Date:

Effective 90 days from the date of notification or upon customer approval, whichever comes
first, all shipments of Automotive non-PPAP part numbers in the attached file will be supplied
from XMC.

For Automotive PPAP part numbers, this change will be effective upon customer approval.

Anticipated Impact:
Products fabricated at the new site are completely compatible with existing products from form,
fit, functional, parametric and quality performance perspectives.

Cypress also recommends that customers take this opportunity to review these changes against
current application notes, system design considerations and customer environment conditions
to assess impact (if any) to their application.

Method of Identification:
Cypress maintains traceability of product to wafer level, including wafer fabrication location,
through the lot number marked on the package.

Response Required:
No response is required.

For additional information regarding this change, contact your local sales representative or
contact the PCN Administrator at pcn _adm@cypress.com.

Sincerely,

Cypress PCN Administration
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Cypress Semiconductor
Reliability Qualification Report

QTP# 184906, 185103, 185104, 185105, 185106 Version **

Qualification of XMC PBO for GL-S Products

Qualification of S29GL-S, 1G, 3.0 Volt-only Page Mode Flash Memory
featuring 65 nm MirrorBit® Eclipse process technology

FOR ANY QUESTIONS ON THIS REPORT, PLEASE CONTACT
reliability@cypress.com or via a CYLINK CRM CASE

Prepared By: Reviewed By:
Eng Keat Ng Yusaku Ohta
Reliability Engineer Reliability Manager

Approved By:

David Hoffman
Reliability Director
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I.A. Product and Package Information

Product Description: S29GL01GS Cypress Division: Memory Product Division

1G, 3.0 Volt-only Page Mode Flash Memory featuring 65 nm MirrorBit® Eclipse process technology

Package: TS056

QTP: 184906

Description: (20 x 14 x 1.2mm) 56 Lead, Thin Small Outline Package (TSOP)

Flammability: 02 Index:

Assembly: Cypress Thailand Molding Compound: Hitachi CEL 9200HF10-U UL-VO >28
Electrical Test: Cypress Thailand
Substrate/Leadframe: Copper Leadframe Die Attachment: Ablestik 8340
Lead Finish: 100% Matte Sn Plating Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0 V Life Test Voltage: 36 V
Est. Field Power Dissipation: 75 ~mWatts Est. Stress Power Dissipation: 36 mWatts
Die: 98661B2 Die Size: 680 x 7.45 mm
Process: CS239LS (65nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G

Company Confidential
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I.B. Product and Package Information

Product Description: S29GL01GS Cypress Division: Memory Product Division

1G, 3.0 Volt-only Page Mode Flash Memory featuring 65 nm MirrorBit® Eclipse process technology

Package: LAE064

QTP: 185103

Description: (9 x 9 x 1.4mm) 64 Ball, Fortified Ball Grid Array Package (fFBGA)

Flammability: 02 Index:

Assembly: Cypress Thailand Molding Compound: ShinEtsu KMC 3580LVA UL-VO >28
Electrical Test: Cypress Thailand
Substrate/Leadframe: Laminate Substrate Die Attachment: QMI 546
Lead Finish: 96.5Sn3.0Ag0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0 V Life Test Voltage: 36 V
Est. Field Power Dissipation: 75 ~mWatts Est. Stress Power Dissipation: 36 mWatts
Die: 98661B2 Die Size: 680 x 7.45 mm
Process: CS239LS (65nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G
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I.C. Product and Package Information

Product Description: S29GL01GS Cypress Division: Memory Product Division

1G, 3.0 Volt-only Page Mode Flash Memory featuring 65 nm MirrorBit® Eclipse process technology

Package: TS056

QTP: 185104

Description: (20 x 14 x 1.2mm) 56 Lead, Thin Small Outline Package (TSOP)

Flammability: 02 Index:

Assembly: Cypress Thailand Molding Compound: Hitachi CEL 9200HF10-U UL-VO >28
Electrical Test: Cypress Thailand
Substrate/Leadframe: Copper Leadframe Die Attachment: Ablestik 8340
Lead Finish: 100% Matte Sn Plating Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0 V Life Test Voltage: 36 V
Est. Field Power Dissipation: 75 ~mWatts Est. Stress Power Dissipation: 36 mWatts
Die: 98661B2 Die Size: 680 x 7.45 mm
Process: CS239LS (65nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G

Company Confidential
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I.D. Product and Package Information

Product Description: S29GL512S Cypress Division: Memory Product Division

1G, 3.0 Volt-only Page Mode Flash Memory featuring 65 nm MirrorBit® Eclipse process technology

Package: VBUO56

QTP: 185105

Description: (9.0x 7.0 x 1.0mm) 56 Ball, Very Thin Fine Pitch Ball Grid Array Package (FBGA) Flammability: 02 Index:

Assembly: Cypress Thailand Molding Compound: ShinEtsu KMC 3580LVA UL-VO >28
Electrical Test: Cypress Thailand
Substrate/Leadframe: Laminate Substrate Die Attachment: QMI 546
Lead Finish: 96.5Sn3.0Ag0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0 V Life Test Voltage: 36 V
Est. Field Power Dissipation: 75 ~mWatts Est. Stress Power Dissipation: 36 mWatts
Die: 98290B2 Die Size: 680 x 5.02 mm
Process: CS239LS (65nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 512M
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I.LE. Product and Package Information

Product Description: S29GL01GS Cypress Division: Memory Product Division

1G, 3.0 Volt-only Page Mode Flash Memory featuring 65 nm MirrorBit® Eclipse process technology

Package: LAAQ064

Description: (13.0x 11.0 x 1.4mm) 64 Ball, Fortified Ball Grid Array Package (FBGA)

QTP: 185106

Flammability: 02 Index:

Assembly: Cypress Thailand Molding Compound: ShinEtsu KMC 3580LVA UL-VO >28
Electrical Test: Cypress Thailand
Substrate/Leadframe: Laminate Substrate Die Attachment: QMI 546
Lead Finish: 96.5Sn3.0Ag0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0 V Life Test Voltage: 36 V
Est. Field Power Dissipation: 75 ~mWatts Est. Stress Power Dissipation: 36 mWatts
Die: 98661B2 Die Size: 680 x 7.45 mm
Process: CS239LS (65nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G

Company Confidential
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Il. Summary of Stress Test Results

Stress Test Stress Condition

Package

Type

Size

Lots

Sample Num. of Num. of Failure
Fails Rate %

Comments

Data From Qualification 184906, 185103, 185104, 185105, 185106:

ELFR (3.6V, 150°C) TS056 ' 348 3 0 0.00 48 hours
HTOL (EL) (3.6V, 150°C) TS056 348 3 0 0.00 168 hours
HTOL (IL) (3.6V, 150°C) TS056 348 0.00 500 Hours
(3.6V, 150°C) TS056 231 0.00 1000 hours
LTOL (-40°C, 3.6V) TS056 64 1 0 0.00 1000 hours
ESD CDM N/A LAE064 2 6 1 Passed 500V
N/A TS056 3 18 3 Pass 500V
N/A VBU056 6 1 Passed 500V
N/A LAAOB4 5 18 3 Passed 500V
Endurance (10k) (105°C, 3.6V) TS056 240 3 0 0.00 10k cycles
Endurance (100k) (105°C, 3.6V) TS056 ' 239 3 0 0.00 100k cycles
Decade Cycling + DRB (25°C, 3.6V, DRB 500h @ 25°C) TS056 239 0 0.00 100k cycles
(85°C, 3.6V, DRB 105h @ 150°C) TS056 192 3 0 0.00 100k cycles
Preconditioning (PC2/260°C, +0°C/-5°C) LAE064 2 77 1 Passed Jedec L3
(PC2/260°C, +0°C/-5°C) TS056 3 552 3 Passed Jedec L3
(PC2/260°C, +0°C/-5°C) VBUO56 4 77 1 Passed Jedec L3
(PC2/260°C, +0°C/-5°C) LAAOB4 ° 552 3 Passed Jedec L3
Precon+Temp Cycle (PC2/260°C, -65°C/150°C) TS056 3 291 3 0.00 500 cycles
(PC2/260°C, -65°C/150°C) LAAOB4 ° 291 3 0 0.00 500 cycles
Precon+Temp Cycle (PC2/260°C, -65°C/150°C) TS056 3 260 3 0 0.00 1000 cycles
(Ext.)
(PC2/260°C, -65°C/150°C) LAAOB4 ° 260 3 0 0.00 1000 cycles
Precon+HAST (PC2/260°C, Biased, 130°C/85% RH) TS056 3 261 3 0 0.00 96 hours
(PC2/260°C, Biased, 110°C/85% RH) LAAOB4 5 261 3 0 0.00 264 hours
Precon+HAST (Ext.) (PC2/260°C, Biased, 130°C/85% RH) TS056 3 143 3 0 0.00 192 hours
(PC2/260°C, Biased, 110°C/85% RH) LAAOB4 ° 231 3 0 0.00 528 hours
3x Reflow+HTS (175°C) TS056 3 163 3 0 0.00 500 hours
(175°C) TS056 3 132 3 0 0.00 1000 hours
(150°C) LAAOB4 ° 128 3 0 0.00 2000 hours
(150°C) LAAOB4 ° 159 3 0 0.00 1000 hours
Decade Cycling + HTOL (85°C, 3.6V, 125C HTOL@1000hrs) TS056 238 3 0 0.00 100k cycles

Company Confidential
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Generic Reference Data:

Preconditioning (PC2/260°C, +0°C/-5°C) TS056 © 77 1 Passed Jedec L3
(PC2/260°C, +0°C/-5°C) TS056 7 77 1 Passed Jedec L3
(PC2/260°C, +0°C/-5°C) TS056 8 77 1 Passed Jedec L3
Precon+HAST (PC2/260°C, Biased, 130°C/85% RH) TS056 © 77 1 96 hours
(PC2/260°C, Biased, 130°C/85% RH) TS056 7 77 1 96 hours
(PC2/260°C, Biased, 130°C/85% RH) TS056 8 77 1 96 hours
Precon+HAST (Ext.) (PC2/260°C, Biased, 130°C/85% RH) TS056 © 70 1 192 hours
(PC2/260°C, Biased, 130°C/85% RH) TS056 7 70 1 192 hours
(PC2/260°C, Biased, 130°C/85% RH) TS056 8 70 1 192 hours

Company Confidential
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Notes / Justification: 1) Results from Qual 184906, S29GL01GS, CS239LS (65nm) MirrorBit Eclipse in 56 Lead TSOP (20 x 14 x 1.2mm)
2) Results from Qual 185103, S29GL01GS, CS239LS (65nm) MirrorBit Eclipse in 64 Ball fFBGA (9 x 9 x 1.4mm)
3) Results from Qual 185104, S29GL01GS, CS239LS (65nm) MirrorBit Eclipse in 56 Lead TSOP (20 x 14 x 1.2mm)
4) Results from Qual 185105, S29GL512S, CS239LS (65nm) MirrorBit Eclipse in 56 Ball vFBGA (9 x 7 x 1Tmm)
5) Results from Qual 185106, S29GL01GS, CS239LS (65nm) MirrorBit Eclipse in 64 Ball fFBGA (13 x 11 x 1.4mm)
6) Results from Qual 185105¢c, S29GL512S in 56 Lead TSOP (20 x 14 x 1.2mm) - Same XMC PBO GL-S Product in TSOP56
7) Results from Qual 185105d, S29GL256S in 56 Lead TSOP (20 x 14 x 1.2mm) - Same XMC PBO GL-S Product in TSOP56
8) Results from Qual 185105e, S29GL128S in 56 Lead TSOP (20 x 14 x 1.2mm) - Same XMC PBO GL-S Product in TSOP56

Preconditioning Flows: PC2 (JEDEC L3): Bake 125°C, 24hr => Soak @ 30°C/60%RH, 192hr => 3x Reflow

Reliability Tests Performed per Specification Requirements

Stress Condition Specification Reference
3x Reflow+HTS (150°C) JESD22-A117
3x Reflow+HTS (175°C) JESD22-A117

Decade Cycling + DRB (25°C, 3.6V, DRB 500h @ 25°C) JESD47 / JESD22-A117 / AEC-Q100 /AEC-Q100-005

Decade Cycling + DRB (85°C, 3.6V, DRB 105h @ 150°C)

JESD47 / JESD22-A117 / AEC-Q100 /AEC-Q100-005

Decade Cycling + HTOL (85°C, 3.6V, 125C HTOL@1000hrs) JESD47 / JESD22-A117 / AEC-Q100 /AEC-Q100-005

ELFR (3.6V, 150°C) JESD22-A108 / AEC-Q100-008
Endurance (100k) (105°C, 3.6V) JESD47 / JESD22-A117 / AEC-Q100 /AEC-Q100-005
Endurance (10k) (105°C, 3.6V) JESD47 / JESD22-A117 / AEC-Q100 /AEC-Q100-005
ESD CDM N/A JS002 / AEC-Q100-011
HTOL (EL) (3.6V, 150°C) JESD22-A108
HTOL (IL) (3.6V, 150°C) JESD22-A108
LTOL (-40°C, 3.6V) JESD22-A108
Precon+HAST (PC2/260°C, Biased, 110°C/85% RH) JESD22-A110
Precon+HAST (PC2/260°C, Biased, 130°C/85% RH) JESD22-A110
Precon+HAST (Ext.) (PC2/260°C, Biased, 110°C/85% RH) JESD22-A110
Precon+HAST (Ext.) (PC2/260°C, Biased, 130°C/85% RH) JESD22-A110
Precon+Temp Cycle (PC2/260°C, -65°C/150°C) JESD22-A104
Precon+Temp Cycle (Ext.) (PC2/260°C, -65°C/150°C) JESD22-A104
Preconditioning (PC2/260°C, +0°C/-5°C) J-STD-020
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I11. Revision History

Document Number: 002-27990

Document Title: Qualification of XMC PBO for GL-S Products

Rev. Issue Date ECN#

Originator

Description
* 7/24/2019 6635304 EKNG

Initial Release.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a Cypress product under
development by Cypress. Cypress reserves the right to change or discontinue work on any product without notice. The information in this
document is provided as is without warranty or guarantee of any kind as to its accuracy, completeness, operability, fithess for particular purpose,

merchantability, non-infringement of third-party rights, or any other warranty, express, implied, or statutory. Cypress assumes no liability for any
damages of any kind arising out of the use of the information in this document.

Copyright © 2019 Cypress Inc. All rights reserved.
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S29GL01GS/S29GL512S
S29GL256S/S29GL128S

1-Gbit (128 Mbyte)/512-Mbit (64 Mbyte)/
256-Mbit (32 Mbyte)/128-Mbit (16 Mbyte),

3.0V, GL-S Flash Memory

General Description

The Cypress® S29GL01G/512/256/128S are MirrorBit® Eclipse flash products fabricated on 65 nm process technology. These
devices offer a fast page access time as fast as 15 ns with a corresponding random access time as fast as 90 ns. They feature a
Write Buffer that allows a maximum of 256 words/512 bytes to be programmed in one operation, resulting in faster effective
programming time than standard programming algorithms. This makes these devices ideal for today’s embedded applications that

require higher density, better performance and lower power consumption.

Distinctive Characteristics

B CMOS 3.0 Volt Core with Versatile I/O B Status Register, Data Polling, and Ready/Busy pin methods
B 65 nm MirrorBit Eclipse Technology to determine device status
B Single supply (Vgc) for read / program / erase (2.7 V to B Advanced Sector Protection (ASP)
3.6V) — Volatile and non-volatile protection methods for each
B Versatile /O Feature sector

— Wide I/O voltage range (V|g): 1.65 V to Ve
x16 data bus
Asynchronous 32-byte Page read

Separate 1024-byte One Time Program (OTP) array with two
lockable regions

Common Flash Interface (CFl) parameter table
Temperature Range / Grade

B 512-byte Programming Buffer ) . A
— Programming in Page multiples, up to a maximum of - Industr?al (-40°C to +85°C)
512 bytes — Industrial Plus(-40 °C to +105 °C)
B Single word and multiple program on same word options —Automot?ve, AEC-Q100 Grade 3 (-40 :C to +85 °?)
B Automatic Error Checking and Correction (ECC) — internal — Automotive, AEC-Q100 Grade 2 (-40 °C to +105 °C)

hardware ECC with single bit error correction

100,000 Program / Erase Cycles
20 Years Data Retention

W Sector Erase
— Uniform 128-kbyte sectors Packaging Options
m Suspend and Resume commands for Program and Erase — 56-pin TSOP

Cypress Semiconductor Corporation -

operations

Document Number: 001-98285 Rev. *R

198 Champion Court

— 64-ball LAA Fortified BGA, 13 mm x 11 mm
— 64-ball LAE Fortified BGA, 9 mm x 9 mm
— 56-ball VBU Fortified BGA, 9 mm x 7 mm

. San Jose, CA 95134-1709 . 408-943-2600
Revised June 21, 2018
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S29GL01GS/S29GL512S
S29GL256S/S29GL128S

Performance Summary

Maximum Read Access Times
Density Voltage Range Random Access | Page Access Time | CE# Access Time | OE# Access Time
Time (tacc) (tpacc) (tce) (to)
Full Vec =V 90 15 90 25
128 Mb cc” o
VersatilelO Vg 100 25 100 35
Full Vec =V 90 15 90 25
256 Mb cc” o
VersatilelO Vg 100 25 100 35
Full Vec =V 100 15 100 25
512 Mb cc” o
VersatilelO Vg 110 25 110 35
1Gb Full Vee = Vio 100 15 100 25
VersatilelO Vg 110 25 110 35

Typical Program and Erase Rates

Buffer Programming
(512 bytes)

1.5 MB/s

Sector Erase (128 kbytes)

477 kB/s

Maximum Current Consumption

Active Read at 5 MHz, 30 pF 60 mA
Program 100 mA
Erase 100 mA
Standby 100 pA

Document Number: 001-98285 Rev. *R
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1. Product Overview

The GL-S family consists of 128-Mbit to 1Gbit, 3.0 V core, Versatile I/O, non-volatile, flash memory devices. These devices have a
16-bit (word) wide data bus and use only word boundary addresses. All read accesses provide 16 bits of data on each bus transfer

cycle. All writes take 16 bits of data from each bus transfer cycle.

Figure 1.1 Block Diagram

RY/BY# DQ15-DQ0O

Voo —

-
Ves —»
\

10 — Erase Voltage Input/Output

> Generator > Buffers
RESET#

L A

WE# —]
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WP# > Control

Command +
Register

PGM Voltage
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A Chip Enable Data
CE# Output Enable STB Latch
_ Logic
OE#

'y

A

N Y-Decoder o Y-Gating
¢ STB

V¢ Detector Timer <
g
2 X-Decoder > Cell Matrix
Q@
k]
Z

At A0
>

Note:
** Ayax GLO1GS = A25, Ayax GL512S = A24, Ayax GL256S = A23, Ayax GL128S = A22

The GL-S family combines the best features of eXecute In Place (XIP) and Data Storage flash memories. This family has the fast
random access of XIP flash along with the high density and fast program speed of Data Storage flash.

Read access to any random location takes 90 ns to 120 ns depending on device density and I/O power supply voltage. Each random
(initial) access reads an entire 32-byte aligned group of data called a Page. Other words within the same Page may be read by
changing only the low order 4 bits of word address. Each access within the same Page takes 15 ns to 30 ns. This is called Page
Mode read. Changing any of the higher word address bits will select a different Page and begin a new initial access. All read
accesses are asynchronous.
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Table 1.1 S29GL-S Address Map

Type Count Addresses
Address within Page 16 A3-A0
Address within Write Buffer 256 A7-A0
Page 4096 A15-A4
Wiite-Buffer-Line 256 A15-A8
1024 (1 Gb)
512 (512 Mb
Sector 56 E256 Mb; Amax—A16
128 (128 Mb)

The device control logic is subdivided into two parallel operating sections, the Host Interface Controller (HIC) and the Embedded
Algorithm Controller (EAC). HIC monitors signal levels on the device inputs and drives outputs as needed to complete read and write
data transfers with the host system. HIC delivers data from the currently entered address map on read transfers; places write
transfer address and data information into the EAC command memory; notifies the EAC of power transition, hardware reset, and
write transfers. The EAC looks in the command memory, after a write transfer, for legal command sequences and performs the
related Embedded Algorithms.

Changing the non-volatile data in the memory array requires a complex sequence of operations that are called Embedded
Algorithms (EA). The algorithms are managed entirely by the device internal EAC. The main algorithms perform programming and
erase of the main array data. The host system writes command codes to the flash device address space. The EAC receives the
commands, performs all the necessary steps to complete the command, and provides status information during the progress of an
EA.

The erased state of each memory bit is a logic 1. Programming changes a logic 1 (High) to a logic 0 (Low). Only an Erase operation
is able to change a 0 to a 1. An erase operation must be performed on an entire 128-kbyte aligned and length group of data call a
Sector. When shipped from Cypress all Sectors are erased.

Programming is done via a 512-byte Write Buffer. It is possible to write from 1 to 256 words, anywhere within the Write Buffer before
starting a programming operation. Within the flash memory array, each 512-byte aligned group of 512 bytes is called a Line. A
programming operation transfers volatile data from the Write Buffer to a non-volatile memory array Line. The operation is called
Write Buffer Programming.

As the device transfers each 32-byte aligned page of data that was loaded into the Write buffer to the 512-byte Flash array line,
internal logic programs an ECC Code for the Page into a portion of the memory array not visible to the host system software. The
internal logic checks the ECC information during the initial access of every array read operation. If needed, the ECC information
corrects a one bit error during the initial access time.

The Write Buffer is filled with 1’s after reset or the completion of any operation using the Write Buffer. Any locations not writtentoa 0
by a Write to Buffer command are by default still filled with 1’s. Any 1’s in the Write Buffer do not affect data in the memory array
during a programming operation.

As each Page of data that was loaded into the Write Buffer is transferred to a memory array Line.

Sectors may be individually protected from program and erase operations by the Advanced Sector Protection (ASP) feature set.
ASP provides several, hardware and software controlled, volatile and non-volatile, methods to select which sectors are protected
from program and erase operations.
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Software Interface

2. Address Space Maps

There are several separate address spaces that may appear within the address range of the flash memory device. One address
space is visible (entered) at any given time.

B Flash Memory Array: the main non-volatile memory array used for storage of data that may be randomly accessed by
asynchronous read operations.

B [D/CFI: a memory array used for Cypress factory programmed device characteristics information. This area contains the
Device Identification (ID) and Common Flash Interface (CFl) information tables.

B Secure Silicon Region (SSR): a One Time Programmable (OTP) non-volatile memory array used for Cypress factory
programmed permanent data, and customer programmable permanent data.

Lock Register: an OTP non-volatile word used to configure the ASP features and lock the SSR.

Persistent Protection Bits (PPB): a non-volatile flash memory array with one bit for each Sector. When programmed, each
bit protects the related Sector from erasure and programming.

PPB Lock: a volatile register bit used to enable or disable programming and erasure of the PPB bits.

Password: an OTP non-volatile array used to store a 64-bit password used to enable changing the state of the PPB Lock
Bit when using Password Mode sector protection.

B Dynamic Protection Bits (DYB): a volatile array with one bit for each Sector. When set, each bit protects the related Sector
from erasure and programming.

Status Register: a volatile register used to display Embedded Algorithm status.

Data Polling Status: a volatile register used as an alternate, legacy software compatible, way to display Embedded
Algorithm status.

B ECC Status: provides the status of any error detection or correction action taken when reading the selected Page.

The main Flash Memory Array is the primary and default address space but, it may be overlaid by one other address space, at any
one time. Each alternate address space is called an Address Space Overlay (ASO).

Each ASO replaces (overlays) the entire flash device address range. Any address range not defined by a particular ASO address
map, is reserved for future use. All read accesses outside of an ASO address map returns non-valid (undefined) data. The locations
will display actively driven data but the meaning of whatever 1’s or 0’'s appear are not defined.

There are four device operating modes that determine what appears in the flash device address space at any given time:
B Read Mode
B Data Polling Mode
W Status Register (SR) Mode
B Address Space Overlay (ASO) Mode

In Read Mode the entire Flash Memory Array may be directly read by the host system memory controller. The memory device
Embedded Algorithm Controller (EAC), puts the device in Read mode during Power-on, after a Hardware Reset, after a Command
Reset, or after an Embedded Algorithm (EA) is suspended. Read accesses and command writes are accepted in read mode. A
subset of commands are accepted in read mode when an EA is suspended.

While in any mode, the Status Register read command may be issued to cause the Status Register ASO to appear at every word
address in the device address space. In this Status Register ASO Mode, the device interface waits for a read access and, any write
access is ignored. The next read access to the device accesses the content of the status register, exits the Status Register ASO,
and returns to the previous (calling) mode in which the Status Register read command was received.

In EA mode the EAC is performing an Embedded Algorithm, such as programming or erasing a non-volatile memory array. While in
EA mode, none of the main Flash Memory Array is readable because the entire flash device address space is replaced by the Data
Polling Status ASO. Data Polling Status will appear at every word location in the device address space.
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While in EA mode, only a Program / Erase suspend command or the Status Register Read command will be accepted. All other

commands are ignored. Thus, no other ASO may be entered from the EA mode.

When an Embedded Algorithm is suspended, the Data Polling ASO is visible until the device has suspended the EA. When the EA
is suspended the Data Polling ASO is exited and Flash Array data is available. The Data Polling ASO is reentered when the
suspended EA is resumed, until the EA is again suspended or finished. When an Embedded Algorithm is completed, the Data
Polling ASO is exited and the device goes to the previous (calling) mode (from which the Embedded Algorithm was started).

In ASO mode, one of the remaining overlay address spaces is entered (overlaid on the main Flash Array address map). Only one
ASO may be entered at any one time. Commands to the device affect the currently entered ASO. Only certain commands are valid
for each ASO. These are listed in the Table 7.1 on page 55, in each ASO related section of the table.

The following ASOs have non-volatile data that may be programmed to change 1’s to 0’s:

B Secure Silicon Region

B Lock Register

B Persistent Protection Bits (PPB)

B Password

B Only the PPB ASO has non-volatile data that may be erased to change 0'sto 1's

When a program or erase command is issued while one of the non-volatile ASOs is entered, the EA operates on the ASO. The ASO
is not readable while the EA is active. When the EA is completed the ASO remains entered and is again readable. Suspend and
Resume commands are ignored during an EA operating on any of these ASOs.

21 Flash Memory Array

The S29GL-S family has uniform sector architecture with a sector size of 128 kB. Table 2.1 to Table 2.4 shows the sector
architecture of the four devices.

Table 2.1 S29GL01GS Sector and Memory Address Map

Sector Size (kbyte) Sector Count Sector Range AddE?g?Blﬁ';mge Notes
SA00 0000000h—000FFFFh | Sector Starting Address
128 1024 : : -
SA1023 3FF0000h—3FFFFFFh | Sector Ending Address

Table 2.2 S29GL512S Sector and Memory Address Map

Sector Size (kbyte) Sector Count Sector Range AddE?g?Blﬁ';mge Notes
SA00 0000000h—000FFFFh | Sector Starting Address
128 512 : : -
SA511 1FFO000h—1FFFFFFh | Sector Ending Address

Table 2.3 S29GL256S Sector and Memory Address Map

Sector Size (kbyte) Sector Count Sector Range AddE?g?Blﬁ';mge Notes
SA00 0000000h—000FFFFh | Sector Starting Address
128 256 : : -
SA255 OFF0000h—OFFFFFFh | Sector Ending Address
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Table 2.4 S29GL128S Sector and Memory Address Map

Sector Size (kbyte) Sector Count Sector Range Add;‘1e§_sB|iQt';1nge Notes
SA00 0000000h—000FFFFh | Sector Starting Address
128 128 : : -
SA127 07F0000h—07FFFFFh | Sector Ending Address

Note: These tables have been condensed to show sector related information for an entire device on a single page Sectors and their
address ranges that are not explicitly listed (such as SA001-SA510) have sectors starting and ending addresses that form the same
pattern as all other sectors of that size. For example, all 128 kB sectors have the pattern XXX0000h—XXXFFFFh.

2.2 Device ID and CFI (ID-CFI) ASO

There are two traditional methods for systems to identify the type of flash memory installed in the system. One has traditionally been
called Autoselect and is now referred to as Device Identification (ID). The other method is called Common Flash Interface (CFl).

For ID, a command is used to enable an address space overlay where up to 16 word locations can be read to get JEDEC
manufacturer identification (ID), device ID, and some configuration and protection status information from the flash memory. The
system can use the manufacturer and device IDs to select the appropriate driver software to use with the flash device.

CFl also uses a command to enable an address space overlay where an extendable table of standard information about how the
flash memory is organized and operates can be read. With this method the driver software does not have to be written with the
specifics of each possible memory device in mind. Instead the driver software is written in a more general way to handle many
different devices but adjusts the driver behavior based on the information in the CF| table.

Traditionally these two address spaces have used separate commands and were separate overlays. However, the mapping of these
two address spaces are non-overlapping and so can be combined in to a single address space and appear together in a single
overlay. Either of the traditional commands used to access (enter) the Autoselect (ID) or CFI overlay will cause the now combined
ID-CFI address map to appear.

The ID-CFI| address map appears within, and overlays the Flash Array data of, the sector selected by the address used in the ID-CFlI
enter command. While the ID-CFI ASO is entered the content of all other sectors is undefined.

The ID-CFI address map starts at location 0 of the selected sector. Locations above the maximum defined address of the ID-CFI
ASO to the maximum address of the selected sector have undefined data. The ID-CFI| enter commands use the same address and
data values used on previous generation memories to access the JEDEC Manufacturer ID (Autoselect) and Common Flash
Interface (CF1) information, respectively. See Figure 11.16 on page 87 for ASO Entry timing requirements.

Table 2.5 ID-CF| Address Map Overview

Word Address Description Read / Write
Device ID
(SA) + 0000 to O0OFh (traditional Autoselect values) Read Only
(SA) + 0010h to 0079h CFI data structure Read Only
(SA) + 0080h to FFFFh Undefined Read Only

For the complete address map see Table 7.2 on page 58.
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2.3 Device ID and Common Flash Interface (ID-CFl) ASO Map — Automotive Only

Word Address Data Field # of bytes Data Format Example of Hex Read Out of Example
Actual Data Data
(SA) + 0080h Size ,\‘;l‘;'i'(?:;m”ic 1 Hex 19 0013h
(SA)+ 008th | ReVISIqR ot Electronic 1 Hex 1 0001h
. 004Ch, 0044h, 0038h, 0037h,
(SA) + 0082h Fab Lot # 7 Ascii LD87270 0032h, 0037h. 0030h
(SA) + 0089h Wafer # 1 Hex 23 0017h
(SA) + 008Ah Die X Coordinate 1 Hex 10 000Ah
(SA) + 008Bh Die Y Coordinate 1 Hex 15 000Fh
. 0042h, 0052h, 0033h, 0033h,
(SA) + 008Ch Class Lot # 7 Ascii BR33150 0031h, 0035h. 0030h
(SA) + 0093h Reserved for Future 13 n/a n/a undefined

Fab Lot # + Wafer # + Die X Coordinate + Die Y Coordinate gives a unique ID for each device.

2.3.1 Device ID

The Joint Electron Device Engineering Council (JEDEC) standard JEP106T defines the manufacturer ID for a compliant memory.
Common industry usage defined a method and format for reading the manufacturer ID and a device specific ID from a memory
device. The manufacturer and device ID information is primarily intended for programming equipment to automatically match a
device with the corresponding programming algorithm. Cypress has added additional fields within this 32-byte address space.

The original industry format was structured to work with any memory data bus width e. g. x8, x16, x32. The ID code values are
traditionally byte wide but are located at bus width address boundaries such that incrementing the device address inputs will read
successive byte, word, or double word locations with the ID codes always located in the least significant byte location of the data
bus. Because the device data bus is word wide each code byte is located in the lower half of each word location. The original
industry format made the high order byte always 0. Cypress has modified the format to use both bytes in some words of the address
space. For the detail description of the Device ID address map see Table 7.2 on page 58.

2.3.2 Common Flash Memory Interface

The JEDEC Common Flash Interface (CFl) specification (JESD68.01) defines a standardized data structure that may be read from a
flash memory device, which allows vendor-specified software algorithms to be used for entire families of devices. The data structure
contains information for system configuration such as various electrical and timing parameters, and special functions supported by
the device. Software support can then be device-independent, Device ID-independent, and forward-and-backward-compatible for
entire Flash device families.

The system can read CFl information at the addresses within the selected sector as shown in Device ID and Common Flash
Interface (ID-CFI) ASO Map on page 58.

Like the Device ID information, CFl information is structured to work with any memory data bus width e. g. x8, x16, x32. The code
values are always byte wide but are located at data bus width address boundaries such that incrementing the device address reads
successive byte, word, or double word locations with the codes always located in the least significant byte location of the data bus.
Because the data bus is word wide each code byte is located in the lower half of each word location and the high order byte is
always 0.

For further information, please refer to the Cypress CFI Specification, Version 1.4 (or later), and the JEDEC publications JEP137-A
and JESD68.01. Please contact JEDEC (http://www.jedec.org) for their standards and the Cypress CFI| Specification may be found
at the Cypress Website (http://www.cypress.com/cypressappnotes) at the time of this document’s publication), or contact the local
Cypress sales office listed in the website.
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24 Status Register ASO

The Status Register ASO contains a single word of registered volatile status for Embedded Algorithms. When the Status Register
read command is issued, the current status is captured (by the rising edge of WE#) into the register and the ASO is entered. The
Status Register content appears on all word locations. The first read access exits the Status Register ASO (with the rising edge of
CE# or OE#) and returns to the address space map in use when the Status Register read command was issued. Write commands
will not exit the Status Register ASO state.

2.5 Data Polling Status ASO

The Data Polling Status ASO contains a single word of volatile memory indicating the progress of an EA. The Data Polling Status
ASO is entered immediately following the last write cycle of any command sequence that initiates an EA. Commands that initiate an
EA are:

®  \Word Program

Program Buffer to Flash

Chip Erase

Sector Erase

Erase Resume / Program Resume
Program Resume Enhanced Method
Blank Check

Lock Register Program

Password Program

PPB Program

m Al PPB Erase

Engineering Note: The reset and write buffer abort reset commands require very short time to execute so data polling is not
supported for these commands.The Data Polling Status word appears at all word locations in the device address space. When an
EA is completed the Data Polling Status ASO is exited and the device address space returns to the address map mode where the
EA was started.

2.6 Secure Silicon Region ASO

The Secure Silicon Region (SSR) provides an extra flash memory area that can be programmed once and permanently protected
from further changes i. e. it is a One Time Program (OTP) area. The SSR is

1024 bytes in length. It consists of 512 bytes for Factory Locked Secure Silicon Region and 512 bytes for Customer Locked Secure
Silicon Region.

The sector address supplied during the Secure Silicon Entry command selects the Flash Memory Array sector that is overlaid by the
Secure Silicon Region address map. See Figure 11.16 on page 87 for ASO Entry timing requirements. The SSR is overlaid starting
at location 0 in the selected sector. Use of the sector 0 address is recommended for future compatibility. While the SSR ASO is
entered the content of all other sectors is undefined. Locations above the maximum defined address of the SSR ASO to the
maximum address of the selected sector have undefined data.

Table 2.6 Secure Silicon Region

Word Address Range Content Size

(SA) + 0000h to OOFFh Factory Locked Secure Silicon Region 512 bytes
(SA) + 0100h to O1FFh Customer Locked Secure Silicon Region 512 bytes
(SA) + 0200h to FFFFh Undefined 127 kbytes
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2.7 Sector Protection Control

271 Lock Register ASO

The Lock register ASO contains a single word of OTP memory. When the ASO is entered the Lock Register appears at all word
locations in the device address space. See Figure 11.16 on page 87 for ASO Entry timing requirements. However, it is
recommended to read or program the Lock Register only at location 0 of the device address space for future compatibility.

2.7.2 Persistent Protection Bits (PPB) ASO

The PPB ASO contains one bit of a Flash Memory Array for each Sector in the device. When the PPB ASO is entered, the PPB bit
for a sector appears in the Least Significant Bit (LSB) of each address in the sector. See Figure 11.16 on page 87 for ASO Entry
timing requirements. Reading any address in a sector displays data where the LSB indicates the non-volatile protection status for
that sector. However, it is recommended to read or program the PPB only at address 0 of the sector for future compatibility. If the bit
is 0 the sector is protected against programming and erase operations. If the bit is 1 the sector is not protected by the PPB. The
sector may be protected by other features of ASP.

2.7.3 PPB LOCK ASO

The PPB Lock ASO contains a single bit of volatile memory. The bit controls whether the bits in the PPB ASO may be programmed
or erased. If the bit is 0 the PPB ASO is protected against programming and erase operations. If the bit is 1 the PPB ASO is not
protected. When the PPB Lock ASO is entered the PPB Lock bit appears in the Least Significant Bit (LSB) of each address in the
device address space. See Figure 11.16 on page 87 for ASO Entry timing requirements. However, it is recommended to read or
program the PPB Lock only at address 0 of the device for future compatibility.

2.7.4 Password ASO

The Password ASO contains four words of OTP memory. When the ASO is entered the Password appears starting at address 0 in
the device address space. See Figure 11.16 on page 87 for ASO Entry timing requirements. All locations above the forth word are
undefined.

275 Dynamic Protection Bits (DYB) ASO

The DYB ASO contains one bit of a volatile memory array for each Sector in the device. When the DYB ASO is entered, the DYB bit
for a sector appears in the Least Significant Bit (LSB) of each address in the sector. See Figure 11.16 on page 87 for ASO Entry
timing requirements. Reading any address in a sector displays data where the LSB indicates the non-volatile protection status for
that sector. However, it is recommended to read, set, or clear the DYB only at address 0 of the sector for future compatibility. If the
bit is 0 the sector is protected against programming and erase operations. If the bit is 1 the sector is not protected by the DYB. The
sector may be protected by other features of ASP.

2.8 ECC Status ASO

The system can access the ECC Status ASO by issuing the ECC Status entry command sequence during Read Mode. The ECC
Status ASO provides the status of a Single Bit Error correction when reading the selected page. Automatic ECC on page 22
describes the ECC function in more detail. See Figure 11.16 on page 87 for ASO Entry timing requirements.

The ECC Status ASO allows the following activities:
B Read ECC Status for the selected page.
B ASO Exit.

2.8.1 ECC Status

The contents of the ECC Status ASO indicates, for the selected ECC page, whether ECC protection has corrected an error in the
eight-bit error correction code or the 16 Words of data in the ECC page. The address specified in the ECC Status Read Command,
provided in Table 7.1 on page 55 selects the ECC Page.
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Table 2.7 ECC Status Word — Upper Byte
Bit 15 14 13 12 1" 10 9 8
Name RFU RFU RFU RFU RFU RFU RFU RFU
Value X X X X X X X X
Table 2.8 ECC Status Word — Lower Byte
Bit 7 6 5 4 3 2 1 0
Name | RFU | RFU | RFU | RFU | RFU Single Bit Error corrc_acted in the 8-bit Single Bit Error corrected in RFU
error correction code 16 words of data
0 = No Error Corrected 0 = No Error Corrected
Val X X X X X X
alue 1 = Single Bit Error Corrected 1 = Single Bit Error Corrected
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3. Data Protection

The device offers several features to prevent malicious or accidental modification of any sector via hardware means.

3.1 Device Protection Methods

3.1.1 Power-Up Write Inhibit

RESET#, CE#, WE#, and, OE# are ignored during Power-On Reset (POR). During POR, the device can not be selected, will not
accept commands on the rising edge of WE#, and does not drive outputs. The Host Interface Controller (HIC) and Embedded
Algorithm Controller (EAC) are reset to their standby states, ready for reading array data, during POR. CE# or OE# must go to V|4
before the end of POR (tycs)-

At the end of POR the device conditions are:
m  all internal configuration information is loaded,
the device is in read mode,
the Status Register is at default value,
all bits in the DYB ASO are set to un-protect all sectors,
the Write Buffer is loaded with all 1’s,
the EAC is in the standby state.

3.1.2 Low V¢ Write Inhibit

When V¢ is less than V| kg, the HIC does not accept any write cycles and the EAC resets. This protects data during V¢ power-up
and power-down. The system must provide the proper signals to the control pins to prevent unintentional writes when V¢ is greater
than VLKO'

3.2 Command Protection

Embedded Algorithms are initiated by writing command sequences into the EAC command memory. The command memory array is
not readable by the host system and has no ASO. Each host interface write is a command or part of a command sequence to the
device. The EAC examines the address and data in each write transfer to determine if the write is part of a legal command
sequence. When a legal command sequence is complete the EAC will initiate the appropriate EA.

Writing incorrect address or data values, or writing them in an improper sequence, will generally result in the EAC returning to its
Standby state. However, such an improper command sequence may place the device in an unknown state, in which case the
system must write the reset command, or possibly provide a hardware reset by driving the RESET# signal Low, to return the EAC to
its Standby state, ready for random read.

The address provided in each write may contain a bit pattern used to help identify the write as a command to the device. The upper
portion of the address may also select the sector address on which the command operation is to be performed. The Sector Address
(SA) includes Ayax through A16 flash address bits (system byte address signals apax through a17). A command bit pattern is located
in A10 to A0 flash address bits (system byte address signals a11 through a1).

The data in each write may be: a bit pattern used to help identify the write as a command, a code that identifies the command
operation to be performed, or supply information needed to perform the operation. See Table 7.1 on page 55 for a listing of all
commands accepted by the device.

3.3 Secure Silicon Region (OTP)

The Secure Silicon Region (SSR) provides an extra flash memory area that can be programmed once and permanently protected
from further changes i. e. it is a One Time Program (OTP) area. The SSR is 1024 bytes in length. It consists of 512 bytes for Factory
Locked Secure Silicon Region and 512 bytes for Customer Locked Secure Silicon Region.
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3.4 Sector Protection Methods

3.4.1 Write Protect Signal

If WP# =V, the lowest or highest address sector is protected from program or erase operations independent of any other ASP
configuration. Whether it is the lowest or highest sector depends on the device ordering option (model) selected. If WP# =V, the
lowest or highest address sector is not protected by the WP# signal but it may be protected by other aspects of ASP configuration.
WP# has an internal pull-up; when unconnected, WP# is at V.

3.4.2 ASP

Advanced Sector Protection (ASP) is a set of independent hardware and software methods used to disable or enable programming
or erase operations, individually, in any or all sectors. This section describes the various methods of protecting data stored in the
memory array. An overview of these methods is shown in Figure 3.1.

Figure 3.1 Advanced Sector Protection Overview

Lock Register

(One Time Programmable)

Password Method Persistent Method
(DQ) (DQt)

!

64-bit Password
(One Time Protect)

$— 1. Bit is volatile, and defaults to “1” on reset (to

Y “0" if in Password Mode).

PPB Lock Bit"** 2. Programming to “0" locks all PPBs to their
current state.

3. Once programmed to “0”, requires hardware
reset to unlock or application of the

0 = PPBs Locked ‘ 1 = PPBs Unlocked

password.
Persistent Dynamic
Protection Bit Protection Bit
Memory Array (PPB)®® (DYB)™**
Sector 0 < PPB 0 < DYBO
Sector 1 - PPB 1 - DYB 1
Sector 2 < PPB 2 < DYB2
I, W P L
—, W ] ]
Sector N-2 ¢ PPB N-2 < DYB N-2
Sector N-1 - PPB N-1 < DYB N-1
Sector N* < PPB N < DYBN

4.N = Highest Address Sector.

5. 0 = Sector Protected,
1 = Sector Unprotected.

7.0 = Sector Protected,
1 = Sector Unprotected.

8. Protect effective only if corresponding PPB
is “1” (unprotected).

9. Volatile Bits: defaults to user choice upon
power-up (see ordering options).

6. PPBs programmed individually,
but cleared collectively

Every main flash array sector has a non-volatile (PPB) and a volatile (DYB) protection bit associated with it. When either bit is 0, the
sector is protected from program and erase operations.

The PPB bits are protected from program and erase when the PPB Lock bit is 0. There are two methods for managing the state of
the PPB Lock bit, Persistent Protection and Password Protection.
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The Persistent Protection method sets the PPB Lock to 1 during POR or Hardware Reset so that the PPB bits are unprotected by a
device reset. There is a command to clear the PPB Lock bit to 0 to protect the PPB bits. There is no command in the Persistent
Protection method to set the PPB Lock bit therefore the PPB Lock bit will remain at O until the next power-off or hardware reset. The
Persistent Protection method allows boot code the option of changing sector protection by programming or erasing the PPB, then
protecting the PPB from further change for the remainder of normal system operation by clearing the PPB Lock bit. This is
sometimes called Boot-code controlled sector protection.

The Password method clears the PPB Lock bit to 0 during POR or Hardware Reset to protect the PPB. A 64-bit password may be
permanently programmed and hidden for the password method. A command can be used to provide a password for comparison with
the hidden password. If the password matches the PPB Lock bit is set to 1 to unprotect the PPB. A command can be used to clear
the PPB Lock bit to 0.

The selection of the PPB Lock management method is made by programming OTP bits in the Lock Register so as to permanently
select the method used.

The Lock Register also contains OTP bits, for protecting the SSR.

The PPB bits are erased so that all main flash array sectors are unprotected when shipped from Cypress. The Secured Silicon
Region can be factory protected or left unprotected depending on the ordering option (model) ordered.

3.4.3 PPB Lock

The Persistent Protection Bit Lock is a volatile bit for protecting all PPB bits. When cleared to 0, it locks all PPBs and when setto 1,
it allows the PPBs to be changed. There is only one PPB Lock Bit per device.

The PPB Lock command is used to clear the bit to 0. The PPB Lock Bit must be cleared to 0 only after all the PPBs are configured
to the desired settings.

In Persistent Protection mode, the PPB Lock is setto 1 during POR or a hardware reset. When cleared, no software command
sequence can set the PPB Lock, only another hardware reset or power-up can set the PPB Lock bit.

In the Password Protection mode, the PPB Lock is cleared to 0 during POR or a hardware reset. The PPB Lock can only setto 1 by
the Password Unlock command sequence. The PPB Lock can be cleared by the PPB Lock Bit Clear command.

3.44 Persistent Protection Bits (PPB)

The Persistent Protection Bits (PPB) are located in a separate nonvolatile flash array. One of the PPB bits is assigned to each
sector. When a PPB is 0 its related sector is protected from program and erase operations. The PPB are programmed individually
but must be erased as a group, similar to the way individual words may be programmed in the main array but an entire sector must
be erased at the same time. Preprogramming and verification prior to erasure are handled by the EAC.

Programming a PPB bit requires the typical word programming time. During a PPB bit programming operation or PPB bit erasing,
Data polling Status DQ6 Toggle Bit | will toggle until the operation is complete. Erasing all the PPBs requires typical sector erase
time.

Ifthe PPB Lock is 0, the PPB Program or erase commands do not execute and time-out without programming or erasing the PPB.

The protection state of a PPB for a given sector can be verified by executing a PPB Status Read command when entered in the PPB
ASO.

3.4.5 Dynamic Protection Bits (DYB)

Dynamic Protection Bits are volatile and unique for each sector and can be individually modified. DYBs only control protection for
sectors that have their PPBs erased. By issuing the DYB Set or Clear command sequences, the DYB are set to 0 or cleared to 1,
thus placing each sector in the protected or unprotected state respectively, if the PPB for the Sector is 1. This feature allows
software to easily protect sectors against inadvertent changes, yet does not prevent the easy removal of protection when changes
are needed.

The DYB can be set to 0 or cleared to 1 as often as needed.
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3.4.6 Sector Protection States Summary
Each sector can be in one of the following protection states:

B Unlocked — The sector is unprotected and protection can be changed by a simple command. The protection state defaults
to unprotected after a power cycle or hardware reset.

B Dynamically Locked — A sector is protected and protection can be changed by a simple command. The protection state is
not saved across a power cycle or hardware reset.

B Persistently Locked — A sector is protected and protection can only be changed if the PPB Lock Bit is setto 1. The
protection state is non-volatile and saved across a power cycle or hardware reset. Changing the protection state requires
programming or erase of the PPB bits.

Table 3.1 Sector Protection States

Protection Bit Values
PPB Lock PPB DYB Sector State
1 1 1 Unprotected - PPB and DYB are changeable
1 1 0 Protected - PPB and DYB are changeable
1 0 1 Protected - PPB and DYB are changeable
1 0 0 Protected - PPB and DYB are changeable
0 1 1 Unprotected - PPB not changeable, DYB is changeable
0 1 0 Protected - PPB not changeable, DYB is changeable
0 0 1 Protected - PPB not changeable, DYB is changeable
0 0 0 Protected - PPB not changeable, DYB is changeable
3.4.7 Lock Register

The Lock Register holds the non-volatile OTP bits for controlling protection of the SSR, and determining the PPB Lock bit
management method (protection mode).

Table 3.2 Lock Register

Bit Default Value Name
15-9 1 Reserved
8

Reserved

0

X Reserved

1 SSR Region 1 (Customer) Lock Bit
1 Reserved
1

1

1

1

0

Reserved

Reserved

Password Protection Mode Lock Bit

Persistent Protection Mode Lock Bit

Ol =2|IN|lwWw|A|lOM]|O| N

SSR Region 0 (Factory) Lock Bit

The Secure Silicon Region (SSR) protection bits must be used with caution, as once locked, there is no procedure available for
unlocking the protected portion of the Secure Silicon Region and none of the bits in the protected Secure Silicon Region memory
space can be modified in any way. Once the Secure Silicon Region area is protected, any further attempts to program in the area will
fail with status indicating the area being programmed is protected. The Region 0 Indicator Bit is located in the Lock Register at bit
location 0 and Region 1 in bit location 6.
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As shipped from the factory, all devices default to the Persistent Protection method, with all sectors unprotected, when power is
applied. The device programmer or host system can then choose which sector protection method to use. Programming either of the
following two, one-time programmable, non-volatile bits, locks the part permanently in that mode:

B Persistent Protection Mode Lock Bit (DQ1)
B Password Protection Mode Lock Bit (DQ2)

If both lock bits are selected to be programmed at the same time, the operation will abort. Once the Password Mode Lock Bit is
programmed, the Persistent Mode Lock Bit is permanently disabled and no changes to the protection scheme are allowed. Similarly,
if the Persistent Mode Lock Bit is programmed, the Password Mode is permanently disabled.

If the password mode is to be chosen, the password must be programmed prior to setting the corresponding lock register bit. Setting
the Password Protection Mode Lock Bit is programmed, a power cycle, hardware reset, or PPB Lock Bit Set command is required to
set the PPB Lock bit to 0 to protect the PPB array.

The programming time of the Lock Register is the same as the typical word programming time. During a Lock Register programming
EA, Data polling Status DQ6 Toggle Bit | will toggle until the programming has completed. The system can also determine the status
of the lock register programming by reading the Status Register. See Status Register on page 34 for information on these status
bits.

The user is not required to program DQ2 or DQ1, and DQ6 or DQO bits at the same time. This allows the user to lock the SSR before
or after choosing the device protection scheme. When programming the Lock Bits, the Reserved Bits must be 1 (masked).

3.4.8 Persistent Protection Mode

The Persistent Protection method sets the PPB Lock to 1 during POR or Hardware Reset so that the PPB bits are unprotected by a
device reset. There is a command to clear the PPB Lock bit to 0 to protect the PPB. There is no command in the Persistent
Protection method to set the PPB Lock bit to 1 therefore the PPB Lock bit will remain at 0 until the next power-off or hardware reset.

3.4.9 Password Protection Mode

3.4.9.1 PPB Password Protection Mode

PPB Password Protection Mode allows an even higher level of security than the Persistent Sector Protection Mode, by requiring a
64-bit password for setting the PPB Lock. In addition to this password requirement, after power up and reset, the PPB Lock is
cleared to 0 to ensure protection at power-up. Successful execution of the Password Unlock command by entering the entire
password sets the PPB Lock to 1, allowing for sector PPB modifications.

Password Protection Notes:
B The Password Program Command is only capable of programming O’s.

B The password is all 1’'s when shipped from Cypress. It is located in its own memory space and is accessible through the
use of the Password Program and Password Read commands.

All 64-bit password combinations are valid as a password.

Once the Password is programmed and verified, the Password Mode Locking Bit must be set in order to prevent reading or
modification of the password.

B The Password Mode Lock Bit, once programmed, prevents reading the 64-bit password on the data bus and further
password programming. All further program and read commands to the password region are disabled (data is read as 1's)
and these commands are ignored. There is no means to verify what the password is after the Password Protection Mode
Lock Bit is programmed. Password verification is only allowed before selecting the Password Protection mode.

The Password Mode Lock Bit is not erasable.
The exact password must be entered in order for the unlocking function to occur.

The addresses can be loaded in any order but all 4 words are required for a successful match to occur.
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B The Sector Addresses and Word Line Addresses are compared while the password address/data are loaded. If the Sector
Address don't match than the error will be reported at the end of that write cycle. The status register will return to the ready
state with the Program Status Bit set to 1, Program Status Register Bit set to 1, and Write Buffer Abort Status Bit set to 1
indicating a failed programming operation. It is a failure to change the state of the PPB Lock bit because it is still protected
by the lack of a valid password. The data polling status will remain active, with DQ7 set to the complement of the DQ7 bit in
the last word of the password unlock command, and DQ6 toggling. RY/BY# will remain low.

B The specific address and data are compared after the Program Buffer To Flash command has been given. If they don't
match to the internal set value than the status register will return to the ready state with the Program Status Bit setto 1 and
Program Status Register Bit set to 1 indicating a failed programming operation. It is a failure to change the state of the PPB
Lock bit because it is still protected by the lack of a valid password. The data polling status will remain active, with DQ7 set
to the complement of the DQ7 bit in the last word of the password unlock command, and DQ6 toggling. RY/BY# will remain
low.

The device requires approximately 100 ps for setting the PPB Lock after the valid 64-bit password is given to the device.

The Password Unlock command cannot be accepted any faster than once every 100 ps + 20 ps. This makes it take an
unreasonably long time (58 million years) for a hacker to run through all the 64-bit combinations in an attempt to correctly
match a password. The EA status checking methods may be used to determine when the EAC is ready to accept a new
password command.

B [f the password is lost after setting the Password Mode Lock Bit, there is no way to clear the PPB Lock.
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4. Read Operations

4.1 Asynchronous Read

Each read access may be made to any location in the memory (random access). Each random access is self-timed with the same
latency from CE# or address to valid data (tacc or tcg)-

4.2 Page Mode Read

Each random read accesses an entire 32-byte Page in parallel. Subsequent reads within the same Page have faster read access
speed. The Page is selected by the higher address bits (Ayax—A4), while the specific word of that page is selected by the least
significant address bits A3—AQ0. The higher address bits are kept constant and only A3—-AO changed to select a different word in the
same Page. This is an asynchronous access with data appearing on DQ15-DQ0 when CE# remains Low, OE# remains Low, and
the asynchronous Page access time (tppcc) is satisfied. If CE# goes High and returns Low for a subsequent access, a random read
access is performed and time is required (tacc or tcg).
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5. Embedded Operations

5.1 Embedded Algorithm Controller (EAC)

The EAC takes commands from the host system for programming and erasing the flash memory array and performs all the complex
operations needed to change the non-volatile memory state. This frees the host system from any need to manage the program and
erase processes.

There are four EAC operation categories:
B Standby (Read Mode)
B Address Space Switching
B Embedded Algorithms (EA)
[

Advanced Sector Protection (ASP) Management

5.1.1 EAC Standby

In the standby mode current consumption is greatly reduced. The EAC enters its standby mode when no command is being
processed and no Embedded Algorithm is in progress. If the device is deselected

(CE# = High) during an Embedded Algorithm, the device still draws active current until the operation is completed (Icc3). locq in DC
Characteristics on page 72 represents the standby current specification when both the Host Interface and EAC are in their Standby
state.

5.1.2 Address Space Switching

Wiriting specific address and data sequences (command sequences) switch the memory device address space from the main flash
array to one of the Address Space Overlays (ASO).

Embedded Algorithms operate on the information visible in the currently active (entered) ASO. The system continues to have access
to the ASO until the system issues an ASO Exit command, performs a Hardware RESET, or until power is removed from the device.
An ASO Exit Command switches from an ASO back to the main flash array address space. The commands accepted when a
particular ASO is entered are listed between the ASO enter and exit commands in the command definitions table. See Command
Summary on page 55 for address and data requirements for all command sequences.

51.3 Embedded Algorithms (EA)

Changing the non-volatile data in the memory array requires a complex sequence of operations that are called Embedded
Algorithms (EA). The algorithms are managed entirely by the device internal Embedded Algorithm Controller (EAC). The main
algorithms perform programming and erasing of the main array data and the ASO’s. The host system writes command codes to the
flash device address space. The EAC receives the commands, performs all the necessary steps to complete the command, and
provides status information during the progress of an EA.
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5.2 Program and Erase Summary

Flash data bits are erased in parallel in a large group called a sector. The Erase operation places each data bit in the sector in the
logical 1 state (High). Flash data bits may be individually programmed from the erased 1 state to the programmed logical 0 (low)
state. A data bit of 0 cannot be programmed back to a 1. A succeeding read shows that the data is still 0. Only erase operations can
convert a 0 to a 1. Programming the same word location more than once with different 0 bits will result in the logical AND of the
previous data and the new data being programmed.

The duration of program and erase operations is shown in Embedded Algorithm Performance Table on page 43.
Program and erase operations may be suspended.

B An erase operation may be suspended to allow either programming or reading of another sector (not in the erase sector).
No other erase operation can be started during an erase suspend.

A program operation may be suspended to allow reading of another location (not in the Line being programmed).

No other program or erase operation may be started during a suspended program operation - program or erase commands
will be ignored during a suspended program operation.

W After an intervening program operation or read access is complete the suspended erase or program operation may be
resumed. The resume can happen at any time after the suspend assuming the device is not in the process of executing
another command.

B Program and Erase operations may be interrupted as often as necessary but in order for a program or erase operation to
progress to completion there must be some periods of time between resume and the next suspend commands greater than
or equal to tprg oOr tgrg in Embedded Algorithm Performance Table on page 43.

B \When an Embedded Algorithm (EA) is complete, the EAC returns to the operation state and address space from which the
EA was started (Erase Suspend or EAC Standby).

The system can determine the status of a program or erase operation by reading the Status Register or using Data Polling Status.
Refer to Status Register on page 34 for information on these status bits. Refer to Data Polling Status on page 35 for more
information.

Any commands written to the device during the Embedded Program Algorithm are ignored except the Program Suspend, and Status
Read command.

Any commands written to the device during the Embedded Erase Algorithm are ignored except Erase Suspend and Status Read
command.

A hardware reset immediately terminates any in progress program / erase operation and returns to read mode after tgp time. The
terminated operation should be reinitiated once the device has returned to the idle state, to ensure data integrity.

For performance and reliability reasons reading and programming is internally done on full 32-byte Pages.

Iccs in DC Characteristics on page 72 represents the active current specification for a write (Embedded Algorithm) operation.

5.21 Program Granularity

The S29GL-S supports two methods of programming, Word or Write Buffer Programming. Each Page can be programmed by either
method. Pages programmed by different methods may be mixed within a Line for the Industrial Temperature version (—40 °C to
+85 °C). For the In-Cabin version (—40 °C to +105 °C) the device will only support one programming operation on each 32-byte page
between erase operations and Single Word Programming command is not supported.

Word programming examines the data word supplied by the command and programs 0’s in the addressed memory array word to
match the O’s in the command data word.

Write Buffer Programming examines the write buffer and programs 0’s in the addressed memory array Pages to match the 0’s in the
write buffer. The write buffer does not need to be completely filled with data. It is allowed to program as little as a single bit, several
bits, a single word, a few words, a Page, multiple Pages, or the entire buffer as one programming operation. Use of the write buffer
method reduces host system overhead in writing program commands and reduces memory device internal overhead in
programming operations to make Write Buffer Programming more efficient and thus faster than programming individual words with
the Word Programming command.
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5.2.2 Incremental Programming

The same word location may be programmed more than once, by either the Word or Write Buffer Programming methods, to
incrementally change 1's to 0's. Note that if additional programming is performed on a page its ECC coverage is disabled.

5.3 Automatic ECC

5.3.1 ECC Overview

The Automatic ECC feature works transparently with normal program, erase, and read operations. As the device transfers each
Page of data from the Write Buffer is to the memory array, internal ECC logic programs ECC Code for the Page into a portion of the
memory array that is not visible to the host system. The device evaluates the Page data and the ECC Code during each initial Page
access. If needed, the internal ECC logic corrects a one bit error during the initial access.

Programming more than once to a particular Page will disable the ECC function for that Page. The ECC function will remain disabled
for that Page until the next time the host system erases the Sector containing that Page. The host system may read data stored in
that Page following multiple programming operations; however, ECC is disabled and an error in that Page will not be detected or
corrected.

5.3.2 Program and Erase Summary

For performance and reliability reasons, GL-S devices perform reading and programming on full 32-byte Pages in parallel. The GL-S
device provides ECC on each Page by adding an ECC Code to each Page when it is first programmed. The ECC Code is automatic
and transparent to the host system.

5.3.3 ECC Implementation

Each 32-byte Page in the main flash array and OTP regions features an associated ECC Code. The ECC Code, in combination with
ECC logic, is able to detect and correct any single bit error found in a Page during a read access.

The first Write Buffer program operation applied to a Page programs the ECC Code for that Page. Subsequent programming
operations that occur more than once on a particular Page disable the ECC function for that Page. This allows bit or word
programming; however, note that multiple programming operations to the same Page will disable the ECC function on the Page
where incremental programming occurs. An erase of the Sector containing a Page with ECC disabled will re-enable the ECC
function for that Page.

The ECC function is automatic and transparent to the user. The transparency of the Automatic ECC function enhances data integrity
for typical programming operations that write data once to each Page. The ECC function also facilitates software compatibility to
previous generations of GL Family products by allowing single word programming and bit walking where the same Page or word is
programmed more than once. When a Page has Automatic ECC disabled, the ECC function will not detect or correct an error on a
data read from that Page.

5.3.4 Word Programming

Word programming programs a single word anywhere in the main Flash Memory Array. Programming multiple words in the same
32-byte page disables Automatic ECC protection on that Page. A sector erase of the sector containing that Page will re-enable
Automatic ECC following word programming on that Page.

5.3.5 Write Buffer Programming

Each Write Buffer Program operation allows for programming of 1 bit up to 512 bytes. A 32-byte Page is the smallest program
granularity that features Automatic ECC protection. Programming the same Page more than once will disable the Automatic ECC on
that Page. Cypress recommends that a Write Buffer programming operation program multiple Pages in an operation and write each
Page only once. This keeps the Automatic ECC protection enabled on each Page. For the very best performance, program in full
Lines of 512 bytes aligned on 512-byte boundaries.
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54 Command Set

5.4.1 Program Methods

5411 Word Programming

Word programming is used to program a single word anywhere in the main Flash Memory Array.

The Word Programming command is a four-write-cycle sequence. The program command sequence is initiated by writing two
unlock write cycles, followed by the program set up command. The program address and data are written next, which in turn initiate
the Embedded Word Program algorithm. The system is not required to provide further controls or timing. The device automatically
generates the program pulses and verifies the programmed cell margin internally. When the Embedded Word Program algorithm is
complete, the EAC then returns to its standby mode.

The system can determine the status of the program operation by using Data Polling Status, reading the Status Register, or
monitoring the RY/BY# output. See Status Register on page 34 for information on these status bits. See Data Polling Status
on page 35 for information on these status bits. See Figure 5.1 on page 23 for a diagram of the programming operation.

Any commands other than Program Suspend written to the device during the Embedded Program algorithm are ignored. Note that a
hardware reset (RESET# = V) immediately terminates the programming operation and returns the device to read mode after tgpy
time. To ensure data integrity, the Program command sequence should be reinitiated once the device has completed the hardware
reset operation.

A modified version of the Word Programming command, without unlock write cycles, is used for programming when entered into the
Lock Register, Password, and PPB ASOs. The same command is used to change volatile bits when entered in to the PPB Lock, and
DYB ASOs. See Table 7.1 on page 55 for program command sequences.

Figure 5.1 Word Program Operation

START

v

Write Program Command
Sequence

| Data Poll from System |4—

Embedded
Program
algorithm
in progress Verify Word?
Yes
Last Addresss? Increment Address
Yes

| Programming Completed |
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54.1.2 Write Buffer Programming

A write buffer is used to program data within a 512-byte address range aligned on a 512-byte boundary (Line). Thus, a full Write
Buffer Programming operation must be aligned on a Line boundary. Programming operations of less than a full 512 bytes may start
on any word boundary but may not cross a Line boundary. At the start of a Write Buffer programming operation all bit locations in the
buffer are all 1’s (FFFFh words) thus any locations not loaded will retain the existing data. See Product Overview on page 4 for
information on address map.

Write Buffer Programming allows up to 512 bytes to be programmed in one operation. It is possible to program from 1 bit up to 512
bytes in each Write Buffer Programming operation. It is recommended that a multiple of Pages be written and each Page written only
once. For the very best performance, programming should be done in full Lines of 512 bytes aligned on 512-byte boundaries.

Wirite Buffer Programming is supported only in the main flash array or the SSR ASO.

The Write Buffer Programming operation is initiated by first writing two unlock cycles. This is followed by a third write cycle of the
Wirite to Buffer command with the Sector Address (SA), in which programming is to occur. Next, the system writes the number of
word locations minus 1. This tells the device how many write buffer addresses are loaded with data and therefore when to expect the
Program Buffer to flash confirm command. The Sector Address must match in the Write to Buffer command and the Write Word
Count command. The Sector to be programmed must be unlocked (unprotected).

The system then writes the starting address / data combination. This starting address is the first address / data pair to be
programmed, and selects the write-buffer-Line address. The Sector address must match the Write to Buffer Sector Address or the
operation will abort and return to the initiating state. All subsequent address / data pairs must be in sequential order. All write buffer
addresses must be within the same Line. If the system attempts to load data outside this range, the operation will abort and return to
the initiating state.

The counter decrements for each data load operation. Note that while counting down the data writes, every write is considered to be
data being loaded into the write buffer. No commands are possible during the write buffer loading period. The only way to stop
loading the write buffer is to write with an address that is outside the Line of the programming operation. This invalid address will
immediately abort the Write to Buffer command.

Once the specified number of write buffer locations has been loaded, the system must then write the Program Buffer to Flash
command at the Sector Address. The device then goes busy. The Embedded Program algorithm automatically programs and
verifies the data for the correct data pattern. The system is not required to provide any controls or timings during these operations. If
an incorrect number of write buffer locations have been loaded the operation will abort and return to the initiating state. The abort
occurs when anything other than the Program Buffer to Flash is written when that command is expected at the end of the word
count.

The write-buffer embedded programming operation can be suspended using the Program Suspend command. When the Embedded
Program algorithm is complete, the EAC then returns to the EAC standby or Erase Suspend standby state where the programming
operation was started.

The system can determine the status of the program operation by using Data Polling Status, reading the Status Register, or
monitoring the RY/BY# output. See Status Register on page 34 for information on these status bits. See Data Polling Status
on page 35 for information on these status bits. See Figure 5.2 on page 25 for a diagram of the programming operation.

The Write Buffer Programming Sequence will be Aborted under the following conditions:
B Load a Word Count value greater than the buffer size (255).
B \Write an address that is outside the Line provided in the Write to Buffer command.
B The Program Buffer to Flash command is not issued after the Write Word Count number of data words is loaded.

When any of the conditions that cause an abort of write buffer command occur the abort will happen immediately after the offending
condition, and will indicate a Program Fail in the Status Register at bit location 4 (PSB = 1) due to Write Buffer Abort bit location 3
(WBASB = 1). The next successful program operation will clear the failure status or a Clear Status Register may be issued to clear
the PSB status bit.

The Write Buffer Programming Sequence can be stopped by the following: Hardware Reset or Power cycle. However, these using

either of these methods may leave the area being programmed in an intermediate state with invalid or unstable data values. In this
case the same area will need to be reprogrammed with the same data or erased to ensure data values are properly programmed or
erased.
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Figure 5.2 Write Buffer Programming Operation with Data Polling Status

Write “Write to Buffer”
command Sector Address

v

Write “Word Count”
to program - 1 (WC)

Sector Address

v
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Write to a different
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Buffer Operation?

(Note 4) | Write next Address/Data pair
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(" Write to Buffer ABORTED.

Must write “Write-to-Buffer
ABORT RESET”
command sequence to
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\
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Write Program Buffer to Flash
Confirm, Sector Address
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R Read DQ7-DQO with
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Read DQ7-DQO with
Addr = LAST LOADED ADDRESS

Notes:

Yes

DQ7 = Data?

No

FAIL or ABORT
(Note 2)

PASS

1. DQ7 should be rechecked even if DQ5 = 1 because DQ7 may change simultaneously with DQ5.

2. If this flowchart location was reached because DQ5 = 1, then the device FAILED. If this flowchart location was reached because DQ1 = 1, then the Write Buffer
operation was ABORTED. In either case the proper RESET command must be written to the device to return the device to READ mode. Write-Buffer-Programming-

Abort-Rest if DQ1 = 1, either Software RESET or Write-Buffer-Programming-Abort-Reset if DQ5 = 1.
3. See Table 7.1 on page 55 for the command sequence as required for Write Buffer Programming.
4. When Sector Address is specified, any address in the selected sector is acceptable. However, when loading Write-Buffer address locations with data, all addresses

MUST fall within the selected Write-Buffer Page.
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Figure 5.3 Write Buffer Programming Operation with Status Register

Write “Write to Buffer”
command Sector Address
v

Write “Word Count”
to program - 1 (WC)
Sector Address
v
Write Starting Address/Data

Write to a different
Sector Address

v

(" Write to Buffer ABORTED. )
Must write “Write-to-Buffer
ABORT RESET”
command sequence to

\ return to READ mode. )

ABORT Write to
Buffer Operation?

(Note 2) | Write next Address/Data pair

!
| WG = WG - 1 |

»| Write Program Buffer to Flash
Confirm, Sector Address
v
Read Status Register i<

DRB
SR[7] = 0?

PSB
SR[4] = 0?

Program Fail Program Successful

WBASB
SR[3] = 1?

SLSB
SR[1]=0?

y

Program aborted during

Writs to Buffer command Sector Locked Error Program Fail

Notes:
1. See Table 7.1 on page 55 for the command sequence as required for Write Buffer Programming.

2. When Sector Address is specified, any address in the selected sector is acceptable. However, when loading Write-Buffer address locations with data, all addresses
MUST fall within the selected Write-Buffer Page.
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Table 5.1 Write Buffer Programming Command Sequence

Sequence Address Data Comment
Issue Unlock Command 1 555/AAA AA
Issue Unlock Command 2 2AA/555 55
J:;grge\sl\slrite to Buffer Command at Sector SA 0025h
Issue Number of Locations at Sector Address SA WC WC = number of words to program - 1

Example: WC of 0 = 1 words to pgm

WC of 1 =2 words to pgm

Starting Selects Write-Buffer-Page and loads first Address/Data

Load Starting Address / Data pair Address PD Pair
All addresses MUST be within the selected write-buffer-
Load next Address / Data pair WBL PD page boundaries, and have to be loaded in sequential
order.
All addresses MUST be within the selected write-buffer-
Load LAST Address/Data pair WBL PD page boundaries, and have to be loaded in sequential
order.
Issue Write Buffer Program Confirm at Sector SA 0029h This command MUST follow the last write buffer location

Address loaded, or the operation will ABORT.

Device goes busy.

Legend:

SA = Sector Address (Non-Sector Address bits are don't care. Any address within the Sector is sufficient.)

WBL = Write Buffer Location (MUST be within the boundaries of the Write-Buffer-Line specified by the Starting Address.)
WC =Word Count

PD = Program Data

5.4.2 Program Suspend / Program Resume Commands

The Program Suspend command allows the system to interrupt an embedded programming operation so that data can read from
any non-suspended Line. When the Program Suspend command is written during a programming process, the device halts the
programming operation within tpg| (program suspend latency) and updates the status bits. Addresses are don't-cares when writing
the Program Suspend command.

There are two commands available for program suspend. The legacy combined Erase / Program suspend command (BOh command
code) and the separate Program Suspend command (51h command code). There are also two commands for Program resume. The
legacy combined Erase / Program resume command (30h command code) and the separate Program Resume command (50h
command code). It is recommended to use the separate program suspend and resume commands for programming and use the
legacy combined command only for erase suspend and resume.

After the programming operation has been suspended, the system can read array data from any non-suspended Line. The Program
Suspend command may also be issued during a programming operation while an erase is suspended. In this case, data may be
read from any addresses not in Erase Suspend or Program Suspend.

After the Program Resume command is written, the device reverts to programming and the status bits are updated. The system can
determine the status of the program operation by reading the Status Register or using Data Polling. Refer to Status Register
on page 34 for information on these status bits. Refer to Data Polling Status on page 35 for more information.

Accesses and commands that are valid during Program Suspend are:
Read to any other non-erase-suspended sector

Read to any other non-program-suspended Line

B Status Read command
B Exit ASO or Command Set Exit
B Program Resume command
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The system must write the Program Resume command to exit the Program Suspend mode and continue the programming
operation. Further writes of the Program Resume command are ignored. Another Program Suspend command can be written after
the device has resumed programming.

Program operations can be interrupted as often as necessary but in order for a program operation to progress to completion there
must be some periods of time between resume and the next suspend command greater than or equal to tprg in Embedded
Algorithm Controller (EAC) on page 20.

Program suspend and resume is not supported while entered in an ASO. While in program suspend entry into ASO is not supported.

5.4.3 Blank Check

The Blank Check command will confirm if the selected main flash array sector is erased. The Blank Check command does not allow
for reads to the array during the Blank Check. Reads to the array while this command is executing will return unknown data.

To initiate a Blank Check on a Sector, write 33h to address 555h in the Sector, while the EAC is in the standby state
The Blank Check command may not be written while the device is actively programming or erasing or suspended.

Use the Status Register read to confirm if the device is still busy and when complete if the sector is blank or not. Bit 7 of the Status
Register will show if the device is performing a Blank Check (similar to an erase operation). Bit 5 of the Status Register will be
cleared to 0 if the sector is erased and set to 1 if not erased.

As soon as any bit is found to not be erased, the device will halt the operation and report the results.
Once the Blank Check is completed, the EAC will return to the Standby State.

544 Erase Methods

5.4.41 Chip Erase

The chip erase function erases the entire main Flash Memory Array. The device does not require the system to preprogram prior to
erase. The Embedded Erase algorithm automatically programs and verifies the entire memory for an all 0 data pattern prior to
electrical erase. After a successful chip erase, all locations within the device contain FFFFh. The system is not required to provide
any controls or timings during these operations. The chip erase command sequence is initiated by writing two unlock cycles,
followed by a set up command. Two additional unlock write cycles are then followed by the chip erase command, which in turn
invokes the Embedded Erase algorithm. When WE# goes high, at the end of the 6th cycle, the RY/BY# goes low.

When the Embedded Erase algorithm is complete, the EAC returns to the standby state. Note that while the Embedded Erase
operation is in progress, the system can not read data from the device. The system can determine the status of the erase operation
by reading RY/BY#, the Status Register or using Data Polling. Refer to Status Register on page 34 for information on these status
bits. Refer to Data Polling Status on page 35 for more information.

Once the chip erase operation has begun, only a Status Read, Hardware RESET or Power cycle are valid. All other commands are
ignored. However, a Hardware Reset or Power Cycle immediately terminates the erase operation and returns to read mode after
trpH time. If a chip erase operation is terminated, the chip erase command sequence must be reinitiated once the device has
returned to the idle state to ensure data integrity.

See Table 5.4 on page 43, Asynchronous Write Operations on page 82 and Alternate CE# Controlled Write Operations on page 88
for parameters and timing diagrams.

Sectors protected by the ASP DYB and PPB lock bits will not be erased. See ASP on page 14. If a sector is protected during chip
erase, chip erase will skip the protected sector and continue with next sector erase. The status register erase status bit and sector
lock bit are not set to 1 by a failed erase on a protected sector.
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5442 Sector Erase

The sector erase function erases one sector in the memory array. The device does not require the system to preprogram prior to
erase. The Embedded Erase algorithm automatically programs and verifies the entire sector for an all 0 data pattern prior to
electrical erase. After a successful sector erase, all locations within the erased sector contain FFFFh. The system is not required to
provide any controls or timings during these operations. The sector erase command sequence is initiated by writing two unlock
cycles, followed by a set up command. Two additional unlock write cycles are then followed by the address of the sector to be
erased, and the sector erase command. When WE# goes high, at the end of the 6th cycle, the RY/BY# goes low.

The system can determine the status of the erase operation by reading the Status Register or using Data Polling. Refer to Status
Register on page 34 for information on these status bits. Refer to Data Polling Status on page 35 for more information.

Once the sector erase operation has begun, the Status Register Read and Erase Suspend commands are valid. All other
commands are ignored. However, note that a hardware reset immediately terminates the erase operation and returns to read mode
after trpp time. If @ sector erase operation is terminated, the sector erase command sequence must be reinitiated once the device
has reset operation to ensure data integrity.

See Embedded Algorithm Controller (EAC) on page 20 for parameters and timing diagrams.
Sectors protected by the ASP DYB and PPB lock bits will not be erased. See ASP on page 14.

Figure 5.4 Sector Erase Operation

Write Unlock Cycles:
Address 555h, Data AAh BH:OCE gyc:e 1
Address 2AAh, Data 55h nlock Cycle 2

!

Write Sector Erase Cycles:

Address 555h, Data 80h Command Cycle 1
Address 555h, Data AAh Command Cycle 2
Address 2AAh, Data 55h Command Cycle 3
Sector Address, Data 30h Specify first sector for erasure

'

Perform Write Operation

Status Algorithm < Status may be obtained by Status Register Polling
or Data Polling methods.

Yes
No
No - - -
Error condition (Exceeded Timing Limits)
Yes
Y

PASS. Device returns FAIL. Write reset command
to reading array. to return to reading array.
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5.4.5 Erase Suspend / Erase Resume

The Erase Suspend command allows the system to interrupt a sector erase operation and then read data from, or program data to,
the main flash array. This command is valid only during sector erase or program operation. The Erase Suspend command is ignhored
if written during the chip erase operation.

When the Erase Suspend command is written during the sector erase operation, the device requires a maximum of tgg (erase
suspend latency) to suspend the erase operation and update the status bits.

After the erase operation has been suspended, the part enters the erase-suspend mode. The system can read data from or program
data to the main flash array. Reading at any address within erase-suspended sectors produces undetermined data. The system can
determine if a sector is actively erasing or is erase-suspended by reading the Status Register or using Data Polling. Refer to Status
Register on page 34 for information on these status bits. Refer to Data Polling Status on page 35 for more information.

After an erase-suspended program operation is complete, the EAC returns to the erase-suspend state. The system can determine
the status of the program operation by reading the Status Register, just as in the standard program operation.

If a program failure occurs during erase suspend the Clear or Reset commands will return the device to the erase suspended state.
Erase will need to be resumed and completed before again trying to program the memory array.

Accesses and commands that are valid during Erase Suspend are:
B Read to any other non-suspended sector

Program to any other non-suspended sector

Status Register Read

Status Register Clear

Enter DYB ASO

DYB Set

DYB Clear

DYB Status Read

Exit ASO or Command Set Exit

B Erase Resume command

To resume the sector erase operation, the system must write the Erase Resume command. The device will revert to erasing and the
status bits will be updated. Further writes of the Resume command are ignored. Another Erase Suspend command can be written
after the chip has resumed erasing.

Erase suspend and resume is not supported while entered in an ASO. While in erase suspend entry into ASO is not supported.
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5.4.6 ASO Entry and Exit

5.4.6.1 ID-CFI ASO

The system can access the ID-CFI ASO by issuing the ID-CFI Entry command sequence during Read Mode. This entry command
uses the Sector Address (SA) in the command to determine which sector will be overlaid and which sector's protection state is
reported in word location 2h. See the detail description Table 7.2 on page 58.

The ID-CFI ASO allows the following activities:
B Read ID-CFI ASO, using the same SA as used in the entry command.

B Read Sector Protection State at Sector Address (SA) + 2h. Location 2h provides volatile information on the current state of
sector protection for the sector addressed. Bit O of the word at location 2h shows the logical NAND of the PPB and DYB bits
related to the addressed sector such that if the sector is protected by either the PPB=0 or the DYB=0 bit for that sector the
state shown is protected. (1= Sector protected, 0= Sector unprotected). This protection state is shown only for the SA
selected when entering ID-CFl ASO. Reading other SA provides undefined data. To read a different SA protection state
ASO exit command must be used and then enter ID-CFI ASO again with the new SA.

B ASO Exit.
The following is a C source code example of using the CFI Entry and Exit functions. Refer to the Cypress Low Level Driver User's
Guide (available on www.cypress.com) for general information on Cypress flash memory software development guidelines.

/* Example: CFI Entry command */
*( (UINT1l6 *)base addr + 0x55 ) = 0x0098; /* write CFI entry command */

/* Example: CFI Exit command */
*( (UINT1l6 *)base addr + 0x000 ) = OxO00F0; /* write cfi exit command */

5.4.6.2 Status Register ASO

The Status Register ASO contains a single word of registered volatile status for Embedded Algorithms. When the Status Register
read command is issued, the current status is captured (by the rising edge of WE#) into the register and the ASO is entered. The
Status Register content appears on all word locations. The first read access exits the Status Register ASO (with the rising edge of
CE# or OE#) and returns to the address space map in use when the Status Register read command was issued. Write commands
will not exit the Status Register ASO state.

54.6.3 Secure Silicon Region ASO

The system can access the Secure Silicon Region by issuing the Secure Silicon Region Entry command sequence during Read
Mode. This entry command uses the Sector Address (SA) in the command to determine which sector will be overlaid.

The Secure Silicon Region ASO allows the following activities:

Read Secure Silicon Regions.

m  Programming the customer Secure Silicon Region is allowed using the Word or Write Buffer Programming commands.
B ASO Exit using legacy Secure Silicon Exit command for backward software compatibility.
B ASO Exit using the common exit command for all ASO - alternative for a consistent exit method.
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5.46.4 Lock Register ASO

The system can access the Lock Register by issuing the Lock Register entry command sequence during Read Mode. This entry
command does not use a sector address from the entry command. The Lock Register appears at word location 0 in the device
address space. All other locations in the device address space are undefined.

The Lock Register ASO allows the following activities:

B Read Lock Register, using device address location 0.

B Program the customer Lock Register using a modified Word Programming command.
B ASO Exit using legacy Command Set Exit command for backward software compatibility.
[

ASO Exit using the common exit command for all ASO - alternative for a consistent exit method.

5.4.6.5 Password ASO

The system can access the Password ASO by issuing the Password entry command sequence during Read Mode. This entry
command does not use a sector address from the entry command. The Password appears at word locations 0 to 3 in the device
address space. All other locations in the device address space are undefined.

The Password ASO allows the following activities:

B Read Password, using device address location 0 to 3.

B Program the Password using a modified Word Programming command.

B Unlock the PPB Lock bit with the Password Unlock command.

B ASO Exit using legacy Command Set Exit command for backward software compatibility.

m  ASO Exit using the common exit command for all ASO - alternative for a consistent exit method.
5.4.6.6 PPB ASO

The system can access the PPB ASO by issuing the PPB entry command sequence during Read Mode. This entry command does
not use a sector address from the entry command. The PPB bit for a sector appears in bit 0 of all word locations in the sector.

The PPB ASO allows the following activities:
m Read PPB protection status of a sector in bit 0 of any word in the sector.
Program the PPB bit using a modified Word Programming command.

[ |

B Erase all PPB bits with the PPB erase command.

B ASO Exit using legacy Command Set Exit command for backward software compatibility.
[ |

ASO Exit using the common exit command for all ASO - alternative for a consistent exit method.

5.4.6.7 PPB Lock ASO

The system can access the PPB Lock ASO by issuing the PPB Lock entry command sequence during Read Mode. This entry
command does not use a sector address from the entry command. The global PPB Lock bit appears in bit O of all word locations in
the device.

The PPB Lock ASO allows the following activities:
B Read PPB Lock protection status in bit 0 of any word in the device address space.
B Setthe PPB Lock bit using a modified Word Programming command.
B ASO Exit using legacy Command Set Exit command for backward software compatibility.
[

ASO Exit using the common exit command for all ASO - alternative for a consistent exit method.
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5.4.6.8 DYB ASO

The system can access the DYB ASO by issuing the DYB entry command sequence during Read Mode. This entry command does
not use a sector address from the entry command. The DYB bit for a sector appears in bit O of all word locations in the sector.

The DYB ASO allows the following activities:
Read DYB protection status of a sector in bit 0 of any word in the sector.

Setthe DYB bit using a modified Word Programming command.

m  Clear the DYB bit using a modified Word Programming command.

B ASO Exit using legacy Command Set Exit command for backward software compatibility.

B ASO Exit using the common exit command for all ASO - alternative for a consistent exit method.
5.4.6.9 Software (Command) Reset / ASO exit

Software reset is part of the command set (See Table 7.1 on page 55) that also returns the EAC to standby state and must be used
for the following conditions:

B Exit ID/CFI mode
B Clear timeout bit (DQ5) for data polling when timeout occurs

Software Reset does not affect EA mode. Reset commands are ignored once programming or erasure has begun, until the
operation is complete. Software Reset does not affect outputs; it serves primarily to return to Read Mode from an ASO mode or from
a failed program or erase operation.

Software Reset may cause a return to Read Mode from undefined states that might result from invalid command sequences.
However, a Hardware Reset may be required to return to normal operation from some undefined states.

There is no software reset latency requirement. The reset command is executed during the typy period.

5.4.6.10 ECC Status ASO

The system can access the ECC Status ASO by issuing the ECC Status entry command sequence during Read Mode. The contents
of the ECC Status ASO indicates, for the selected ECC page, whether ECC protection has corrected an error in the eight-bit error
correction code or the 16 Words of data in the ECC page.

The ECC Status ASO allows the following activities:
B Read ECC Status for the selected page.

Document Number: 001-98285 Rev. *R Page 33 of 108



S29GL01GS/S29GL512S

ws CYPRESS S29GL256S/S29GL128S

EMBEDDED IN TOMORROW

5.5 Status Monitoring

There are three methods for monitoring EA status. Previous generations of the S29GL flash family used the methods called Data
Polling and Ready/Busy# (RY/BY#) Signal. These methods are still supported by the S29GL-S family. One additional method is
reading the Status Register.

5.5.1 Status Register

The status of program and erase operations is provided by a single 16-bit status register. The status is receiver by writing the Status
Register Read command followed by a read access. When the Status Register read command is issued, the current status is
captured (by the rising edge of WE#) into the register and the ASO is entered. The contents of the status register is aliased (overlaid)
on the full memory address space. Any valid read (CE# and OE# low) access while in the Status Register ASO will exit the ASO
(with the rising edge of CE# or OE# for tcgpp/togpH time) and return to the address space map in use when the Status Register
Read command was issued.

The status register contains bits related to the results - success or failure - of the most recently completed Embedded Algorithms
(EA):

Erase Status (bit 5),

Program Status (bit 4),

Wirite Buffer Abort (bit 3),

Sector Locked Status (bit 1),
B RFU (bit 0).

and, bits related to the current state of any in process EA:
B Device Busy (bit 7),
B Erase Suspended (bit 6),

B Program Suspended (bit 2),
The current state bits indicate whether an EA is in process, suspended, or completed.

The upper 8 bits (bits 15:8) are reserved. These have undefined High or Low value that can change from one status read to another.
These bits should be treated as don't care and ignored by any software reading status.

The Soft Reset Command will clear to O bits [5, 4, 1, 0] of the status register if Status Register bit 3 =0. It will not affect the current
state bits. The Clear Status Register Command will clear to 0 the results related bits of the status register but will not affect the
current state bits.

Table 5.2 Status Register

Bit # 15:8 7 6 5 4 3 2 1 0
: . Erase Write Buffer Program
Bit Device Erase Status | Program Sector Lock | Reserved
Description | ReSEVed | Reagy'pit | SusPend Bit Status Bit | APOTLSMaUS | SUSPEd | Tgiatyus Bit
Bit Name DRB ESSB ESB PSB WBASB PSSB SLSB
Reset Status X 1 0 0 0 0 0 0 0
Busy Status Invalid 0 Invalid Invalid Invalid Invalid Invalid Invalid Invalid
0 = Program - -
_ 0=No 0 = Sector
0= NciJnErase 0=Erase | 0=Program 1n8tParIzert::1 Program in not locked
Ready Suspension successful successful = suspension during X
Status X ! iep : 1=Erase |1=Program aborted |4 _ Program | operation
1 =Erase in fail fail during Write : 1 = Sect
Suspension al al to Buffer n F oector
command suspension | locked error
Notes:

1. Bits 15 thru 8, and 0 are reserved for future use and may display as 0 or 1. These bits should be ignored (masked) when checking status.

AW N
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Bits 5, 4, 3, and 1 are cleared to 0 by the Clear Status Register command or Reset command.

Upon issuing the Erase Suspend Command, the user must continue to read status until DRB becomes 1.
ESSB is cleared to 0 by the Erase Resume Command.

ESB reflects success or failure of the most recent erase operation.

© ® N o »

PSB reflects success or failure of the most recent program operation.

10. During erase suspend, programming to the suspended sector, will cause program failure and set the Program status bit to 1.
11. Upon issuing the Program Suspend Command, the user must continue to read status until DRB becomes 1.

12.PSSB is cleared to 0 by the Program Resume Command.

13. SLSB indicates that a program or erase operation failed because the sector was locked.

14. SLSB reflects the status of the most recent program or erase operation.

5.5.2 Data Polling Status

During an active Embedded Algorithm the EAC switches to the Data Polling ASO to display EA status to any read access. A single
word of status information is aliased in all locations of the device address space. In the status word there are several bits to
determine the status of an EA. These are referred to as DQ bits as they appear on the data bus during a read access while an EA is
in progress. DQ bits 15 to 8, DQ4, and DQO are reserved and provide undefined data. Status monitoring software must mask the
reserved bits and treat them as don't care. Table 5.3 on page 39 and the following subsections describe the functions of the
remaining bits.

5.5.2.1 DQ?7: Data# Polling

The Data# Polling bit, DQ7, indicates to the host system whether an Embedded Algorithm is in progress or has completed. Data#
Polling is valid after the rising edge of the final WE# pulse in the program or erase command sequence. Note that the Data# Polling
is valid only for the last word being programmed in the write-buffer-page during Write Buffer Programming. Reading Data# Polling
status on any word other than the last word to be programmed in the write-buffer-page will return false status information.

During the Embedded Program algorithm, the device outputs on DQ7 the complement of the data bit programmed to DQ7. This DQ7
status also applies to programming during Erase Suspend. When the Embedded Program algorithm is complete, the device outputs
the data bit programmed to bit 7 of the last word programmed. In case of a Program Suspend, the device allows only reading array
data. If a program address falls within a protected sector, Data# Polling on DQ7 is active for approximately 20 ys, then the device
returns to reading array data.

During the Embedded Erase or Blank Check algorithms, Data# Polling produces a 0 on DQ7. When the algorithm is complete, or if
the device enters the Erase Suspend mode, Data# Polling produces a 1 on DQ7. This is analogous to the complement / true datum
output described for the Embedded Program algorithm: the erase function changes all the bits in a sector to 1; prior to this, the
device outputs the complement or '0'. The system must provide an address within the sector selected for erasure to read valid status
information on DQY.

After an erase command sequence is written, if the sector selected for erasing is protected, Data# Polling on DQ7 is active for
approximately 100 ps, then the device returns to reading array data.

When the system detects DQ7 has changed from the complement to true data, it can read valid data at DQ15-DQO on the following
read cycles. This is because DQ7 may change asynchronously with DQ6-DQO while Output Enable (OE#) is asserted Low. This is
illustrated in Figure 11.17 on page 87. Table 5.3 on page 39 shows the outputs for Data# polling on DQ7. Figure 5.2 on page 25
shows the Data# polling algorithm use in Write Buffer Programming.

Valid DQ7 data polling status may only be read from:
the address of the last word loaded into the Write Buffer for a Write Buffer programming operation;
the location of a single word programming operation;

or a location in a sector being erased or blank checked,

or a location in any sector during chip erase.
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Figure 5.5 Data# Polling Algorithm

—>| Read DQ7-DQO |

DQ7 =Data?
yNo

DQ7 =Data?
yNo

FAIL | PASS |

Note:
1. DQ7 should be rechecked even if DQ5 = 1 because DQ7 may change simultaneously with DQ5.

5.5.2.2 DQ6: Toggle Bit |

Toggle Bit | on DQ6 indicates whether an Embedded Program or Erase algorithm is in progress or complete, or whether the device
has entered the Program Suspend or Erase Suspend mode. Toggle Bit | may be read at any address, and is valid after the rising
edge of the final WE# pulse in the command sequence (prior to the program or erase operation).

During an Embedded Program or Erase algorithm operation, successive read cycles to any address cause DQ6 to toggle. (The
system may use either OE# or CE# to control the read cycles). When the operation is complete, DQ6 stops toggling.

After an erase command sequence is written, if the sector selected for erasing is protected, DQ6 toggles for approximately 100 ps,
then the EAC returns to standby (Read Mode). If the selected sector is not protected, the Embedded Erase algorithm erases the
unprotected sector.

The system can use DQ6 and DQ2 together to determine whether a sector is actively erasing or erase-suspended. When the device
is actively erasing (that is, the Embedded Erase algorithm is in progress), DQ6 toggles. When the device enters the Program
Suspend mode or Erase Suspend mode, DQ6 stops toggling. However, the system must also use DQ2 to determine which sectors
are erasing, or erase-suspended. Alternatively, the system can use DQ7 (see DQ7: Data# Polling on page 35).

DQ6 also toggles during the erase-suspend-program mode, and stops toggling once the Embedded Program algorithm is complete.

Table 5.3 on page 39 shows the outputs for Toggle Bit | on DQ6. Figure 5.6 on page 37 shows the toggle bit algorithm in flowchart
form, and the Reading Toggle Bits DQ6/DQ2 on page 37 explains the algorithm. Figure 5.6 on page 37 shows the toggle bit timing
diagrams. Figure 5.2 on page 25 shows the differences between DQ2 and DQ6 in graphical form. See also DQ2: Toggle Bit ||

on page 37.

55.2.3 DQ3: Sector Erase Timer

After writing a sector erase command sequence, the system may read DQ3 to determine whether or not erasure has begun. See
Sector Erase on page 29 for more details.

After the sector erase command is written, the system should read the status of DQ7 (Data# Polling) or DQ6 (Toggle Bit |) to ensure
that the device has accepted the command sequence, and then read DQ3. If DQ3 is 1, the Embedded Erase algorithm has begun;
all further commands (except Erase Suspend) are ignored until the erase operation is complete. Table 5.3 on page 39 shows the
status of DQ3 relative to the other status bits.
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5.5.2.4 DQ2: Toggle Bit Il

Toggle Bit Il on DQ2, when used with DQ6, indicates whether a particular sector is actively erasing (that is, the Embedded Erase
algorithm is in progress), or whether that sector is erase-suspended. Toggle Bit Il is valid after the rising edge of the final WE# pulse
in the command sequence.

DQ2 toggles when the system reads at addresses within the sector selected for erasure. (The system may use either OE# or CE# to
control the read cycles). But DQ2 cannot distinguish whether the sector is actively erasing or is erase-suspended. DQ6, by
comparison, indicates whether the device is actively erasing, or is in Erase Suspend, but cannot distinguish if the sector is selected
for erasure. Thus, both status bits are required for sector and mode information. Refer to Table 5.3 on page 39 to compare outputs
for DQ2 and DQ6. Figure 5.5 on page 36 shows the toggle bit algorithm in flowchart form, and the Reading Toggle Bits DQ6/DQ2
on page 37 explains the algorithm. See also Figure 5.6 on page 37 shows the toggle bit timing diagram. Figure 5.2 on page 25
shows the differences between DQ2 and DQ6 in graphical form.

5.5.2.5 Reading Toggle Bits DQ6/DQ2

Refer to Figure 5.5 on page 36 for the following discussion. Whenever the system initially begins reading toggle bit status, it must
read DQ7-DQO at least twice in a row to determine whether a toggle bit is toggling. Typically, the system would note and store the
value of the toggle bit after the first read. After the second read, the system would compare the new value of the toggle bit with the
previous value. If the toggle bit is not toggling, the device has completed the program or erases operation. The system can read
array data on DQ15-DQ0O on the following read cycle.

However, if after the initial two read cycles, the system determines that the toggle bit is still toggling, the system also should note
whether the value of DQ5 is High (see DQ5: Exceeded Timing Limits on page 38). Ifit is, the system should then determine again
whether the toggle bit is toggling, since the toggle bit may have stopped toggling just as DQ5 went High. If the toggle bit is no longer
toggling, the device has successfully completed the program or erase operation. If it is still toggling, the device did not complete the
operation successfully, and the system must write the reset command to return to reading array data.

The remaining scenario is that the system initially determines that the toggle bit is toggling and DQ5 has not gone High. The system
may continue to monitor the toggle bit and DQ5 through successive read cycles, determining the status as described in the previous
paragraph. Alternatively, it may choose to perform other system tasks. In this case, the system must start at the beginning of the
algorithm when it returns to determine the status of the operation (top of Figure 5.6 on page 37).

Figure 5.6 Toggle Bit Program

‘ Read DQ7 -DQO |

v

—b{ Read DQ7 -DQO (Note 1) |

‘ Read DQ7 -DQO Twice (Notes 1, 2) |

Toggle Bit
= Toggle?

A 4

Erase/Program
Operation Not Erase/Program
Complete Operation Complete

Notes:
1. Read toggle bit twice to determine whether or not it is toggling. See text.

2. Recheck toggle bit because it may stop toggling as DQ5 changes to 1. See text.
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5.5.2.6 DQ5: Exceeded Timing Limits

DQ5 indicates whether the program or erase time has exceeded a specified internal pulse count limit. Under these conditions DQ5
produces a 1. This is a failure condition that indicates the program or erase cycle was not successfully completed. The system must
issue the reset command to return the device to reading array data.

When a timeout occurs, the software must send a reset command to clear the timeout bit (DQS5) and to return the EAC to read array
mode. In this case, it is possible that the flash will continue to communicate busy for up to 2 ps after the reset command is sent.
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DQ1: Write-to-Buffer Abort

DQ1 indicates whether a Write-to-Buffer operation was aborted. Under these conditions DQ1 produces a 1. The system must issue
the Write-to-Buffer-Abort-Reset command sequence to return the EAC to standby (Read Mode) and the Status Register failed bits
are cleared. See Write Buffer Programming on page 24 for more details.

Table 5.3 Data Polling Status

. DQ7 DQ5 DQ2 DQ1
Operation Note2)| P | note1)| P | (Note 2) | (Note 4) | RYBY#
Embedded Program Algorithm DQ7# | Toggle 0 N/A ToNgcg;Ie 0 0
St,ar;%ird Reading within Erasing Sector 0 Toggle 0 1 Toggle N/A 0
Reading Outside erasing Sector 0 Toggle 0 1 ToNgcg;Ie N/A 0
INVALID | INVALID | INVALID | INVALID | INVALID | INVALID
Program Reading within Program Suspended Sector (Not (Not (Not (Not (Not (Not 1
S‘R/nggd Allowed) | Allowed) | Allowed) | Allowed) | Allowed) | Allowed)
(Note 3) | Reading within Non-Program Suspended Data Data Data Data Data Data 1
Sector
Reading within Erase Suspended Sector 1 ToNOIe 0 N/A Toggle N/A 1
Erase g9
Suspend |Reading within Non-Erase Suspend Sector Data Data Data Data Data Data 1
Mode - —
Programming within Non-Erase Suspended DQ7# | Toagle 0 N/A N/A N/A 0
Sector 9
Write-to- | BUSY State DQ7# | Toggle 0 N/A ToNOIe 0 0
Buffer 99
(Notes 4, [Exceeded Timing Limits DQ7# | Toggle 1 N/A N/A 0
) [ABORT state DQ7# | Toggle 0 N/A N/A
Notes:

1. DQS5 switches to '1' when an Embedded Program or Embedded Erase operation has exceeded the maximum timing limits. See DQ5: Exceeded Timing Limits
on page 38 for more information.

oA wN

. Applies only to program operations.

Document Number: 001-98285 Rev. *R

. DQ7 and DQ?2 require a valid address when reading status information. Refer to the appropriate subsection for further details.
. Data are invalid for addresses in a Program Suspended Line. All addresses other than the program suspended line can be read for valid data.
DQ1 indicates the Write-to-Buffer ABORT status during Write-Buffer-Programming operations.
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5.6 Error Types and Clearing Procedures

There are three types of errors reported by the embedded operation status methods. Depending on the error type, the status
reported and procedure for clearing the error status is different. Following is the clearing of error status:

B |fan ASO was entered before the error the device remains entered in the ASO awaiting ASO read or a command write.

B |f an erase was suspended before the error the device returns to the erase suspended state awaiting flash array read or a
command write.

B Otherwise, the device will be in standby state awaiting flash array read or a command write.

5.6.1 Embedded Operation Error

If an error occurs during an embedded operation (program, erase, blank check, or password unlock) the device (EAC) remains busy.
The RY/BY# output remains Low, data polling status continues to be overlaid on all address locations, and the status register shows
ready with valid status bits. The device remains busy until the error status is detected by the host system status monitoring and the
error status is cleared.

During embedded algorithm error status the Data Polling status will show the following:

B DQ7 is the inversion of the DQ7 bit in the last word loaded into the write buffer or last word of the password in the case of
the password unlock command. DQ7 = O for an erase or blank check failure

DQ6 continues to toggle

DQ5 = 1, Failure of the embedded operation

DQ4 is RFU and should be treated as don’t care (masked)

DQ3 = 1 to indicate embedded sector erase in progress

DQ2 continues to toggle, independent of the address used to read status
DQ1 = 0; Write buffer abort error

DQO is RFU and should be treated as don’t care (masked)

During embedded algorithm error status the Status Register will show the following:
SR[7] =1, Valid status displayed

SR[6] = X; May or may not be erase suspended during the EA error

SR[5] =1 on erase or blank check error; else =0

SR[4] =1 on program or password unlock error; else =0

SR[3] = 0; Write buffer abort

SR[2] = 0; Program suspended

SR[1] = 0, Protected sector

B SR[0] = X; RFU, treat as don’t care (masked)

When the embedded algorithm error status is detected, it is necessary to clear the error status in order to return to normal operation,
with RY/BY# High, ready for a new read or command write. The error status can be cleared by writing:

B Reset command
B Status Register Clear command
Commands that are accepted during embedded algorithm error status are:
B Status Register Read
B Reset command

W Status Register Clear command

Document Number: 001-98285 Rev. *R Page 40 of 108



o S29GL01GS/S29GL512S
W CYPRESS S29GL256S/S29GL128S
e _d

EMBEDDED IN TOMORROW

5.6.2 Protection Error

If an embedded algorithm attempts to change data within a protected area (program, or erase of a protected sector or OTP area) the
device (EAC) goes busy for a period of 20 to 100 us then returns to normal operation. During the busy period the RY/BY# output
remains Low, data polling status continues to be overlaid on all address locations, and the status register shows not ready with
invalid status bits (SR[7] = 0).

During the protection error status busy period the data polling status will show the following:

DQ7 is the inversion of the DQ7 bit in the last word loaded into the write buffer. DQ7 = 0 for an erase failure
DQ6 continues to toggle, independent of the address used to read status

DQ5 = 0; to indicate no failure of the embedded operation during the busy period

DQ4 is RFU and should be treated as don’t care (masked)

DQ3 = 1 to indicate embedded sector erase in progress

DQ2 continues to toggle, independent of the address used to read status

DQ1 = 0; Write buffer abort error

B DQOis RFU and should be treated as don’t care (masked)

Commands that are accepted during the protection error status busy period are:
B Status Register Read

When the busy period ends the device returns to normal operation, the data polling status is no longer overlaid, RY/BY# is High, and
the status register shows ready with valid status bits. The device is ready for flash array read or write of a new command.

After the protection error status busy period the Status Register will show the following:

SR[7] =1, Valid status displayed

SR[6] = X; May or may not be erase suspended after the protection error busy period
SR[5] =1 on erase error, else = 0

SR[4] =1 on program error, else =0

SR[3] = 0; Program not aborted

SR[2] = 0; No Program in suspension

SR[1] = 1; Error due to attempting to change a protected location
m  SR[0] = X; RFU, treat as don’t care (masked)
Commands that are accepted after the protection error status busy period are:

®  Any command
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Write Buffer Abort

If an error occurs during a Write to Buffer command the device (EAC) remains busy. The RY/BY# output remains Low, data polling
status continues to be overlaid on all address locations, and the status register shows ready with valid status bits. The device
remains busy until the error status is detected by the host system status monitoring and the error status is cleared.

During write to buffer abort (WBA) error status the Data Polling status will show the following:

DQ7 is the inversion of the DQ7Y bit in the last word loaded into the write buffer
DQ6 continues to toggle, independent of the address used to read status

DQ5 = 0; to indicate no failure of the programming operation. WBA is an error in the values input by the Write to Buffer
command before the programming operation can begin

DQ4 is RFU and should be treated as don’t care (masked)

DQ3 is don't care after program operation as no erase is in progress. If the Write Buffer Program operation was started after
an erase operation had been suspended then DQ3 = 1. If there was no erase operation in progress then DQ3 is a don't care
and should be masked.

DQ2 does not toggle after program operation as no erase is in progress. If the Write Buffer Program operation was started
after an erase operation had been suspended then DQ2 will toggle in the sector where the erase operation was suspended
and not in any other sector. If there was no erase operation in progress then DQ2 is a don't care and should be masked.

DQ1 = 1. Write buffer abort error
DQO is RFU and should be treated as don’t care (masked)

During embedded algorithm error status the Status Register will show the following:

SR[7] =1, Valid status displayed

SR[6] = X; May or may not be erase suspended during the WBA error status
SR[5] = 0; Erase successful

SR[4] = 1, Programming related error

SR[3] = 1; Write buffer abort

SR[2] = 0; No Program in suspension

SR[1] = 0; Sector not locked during operation

SR[0] = X; RFU, treat as don’t care (masked)

When the WBA error status is detected, it is necessary to clear the error status in order to return to normal operation, with RY/BY#
High, ready for a new read or command write. The error status can be cleared and device returned to normal operation by writing:

Write Buffer Abort Reset command
—Clears the status register and returns to normal operation

Status Register Clear command

Commands that are accepted during embedded algorithm error status are:

Status Register Read
Write Buffer Abort Reset command

Status Register Clear command
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5.7 Embedded Algorithm Performance Table
Table 5.4 Embedded Algorithm Characteristics (-40°C to +85°C)

Parameter | Typ (Note 2) | Max (Note 3) Unit Comments
Sector Erase Time 128 kbyte 275 1100 ms Lr‘rfc')‘ﬁ‘fgzgsu‘r’g°(%§grg')”g
Single Word Programming Time (Note 1) 125 400 Hs
2-byte (Note 1) 125 750
32-byte (Note 1) 160 750
) i 64-byte (Note 1) 175 750
Buffer Programming Time Ms
128-byte (Note 1) 198 750
256-byte (Note 1) 239 750
512-byte 340 750
Sl Wie BT Progam 12 oy w | - | w

Sector Programming Time 128 kB (full Buffer

: 108 192 ms (Note 6)
Programming)
Erase Suspend/Erase Resume (tgg|) - 40 s
Program Suspend/Program Resume (tpg ) - 40 s

Minimum of 60 ns but > typical
Erase Resume to next Erase Suspend (tgrs) 100 - Ms periods are needed for Erase
to progress to completion.

Minimum of 60 ns but > typical
periods are needed for

Program Resume to next Program Suspend (t 100 - s
g 9 pend (tprs) H Program to progress to
completion.

Blank Check 6.2 8.5 ms

NOP (Number of Program-operations, per Line) - 256
Notes:
1. Not 100% tested.
2. Typical program and erase times assume the following conditions: 25 °C, 3.0 V V¢, 10,000 cycle, and a random data pattern.
3. Under worst case conditions of 90 °C, V¢ = 2.70 V, 100,000 cycles, and a random data pattern.
4. Effective write buffer specification is based upon a 512-byte write buffer operation.
5. In the pre-programming step of the Embedded Erase algorithm, all words are programmed to 0000h before Sector and Chip erasure.
6. System-level overhead is the time required to execute the bus-cycle sequence for the program command. See Table 7.1 on page 55 for further information on

command definitions.
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Table 5.5 Embedded Algorithm Characteristics (-40°C to +105°C)

Parameter | Typ (Note 2) [ Max (Note 3) Unit Comments
Sector Erase Time 128 kbyte 275 1100 ms | Includes pre-programming
prior to erasure (Note 5)
Single Word Programming Time (Note 1) 125 400 Hs
2-byte (Note 1) 150 1050
32-byte (Note 1) 200 1050
) i 64-byte (Note 1) 220 1050
Buffer Programming Time Hs
128-byte (Note 1) 250 1050
256-byte (Note 1) 320 1050
512-byte 420 1050
Effective Write Buffer Program
Operation per Word 512-byte 164 B HS
Sector Programming Time 128 kB (full Buffer
Programming) 108 269 ms (Note 6)
Erase Suspend/Erase Resume (tgg| ) - 50 s
Program Suspend/Program Resume (tpg ) - 50 Hs
Minimum of 60 ns but > typical
Erase Resume to next Erase Suspend (tgrs) 100 - Ms periods are needed for Erase
to progress to completion.
Minimum of 60 ns but > typical
_ periods are needed for
Program Resume to next Program Suspend (tprs) 100 Hs Program to progress to
completion.
Blank Check 7.6 9.0 ms
NOP (Number of Program-operations, per Line) - 1 per 16 word
Notes:
1. Not 100% tested.
2. Typical program and erase times assume the following conditions: 25 °C, 3.0 V V¢, 10,000 cycle, and a random data pattern.
3. Under worst case conditions of 105 °C, V¢ = 2.70 V, 100,000 cycles, and a random data pattern.
4. Effective write buffer specification is based upon a 512-byte write buffer operation.
5. In the pre-programming step of the Embedded Erase algorithm, all words are programmed to 0000h before Sector and Chip erasure.
6. System-level overhead is the time required to execute the bus-cycle sequence for the program command. See Table 7.1 on page 55 for further information on

command definitions.
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5.71 Command State Transitions
Table 5.6 Read Command State Transition
Command Software Status Status
Current State and Read Reset / ASO Register Register Unlock 1 Blank Check CFI Entry
Condition Exit Read Enter Clear
Address RA xh x555h x555h x555h (SA)555h (SA)55h
Data RD xFOh x70h x71h xAAh x33h x98h
_ READSR —
READ READ READ READ READUL1 CFlI
Read Protect (READ) BLCK
= False
READSR - (return) - - - - - -
Table 5.7 Read Unlock Command State Transition
Current Command Rsetgaitsutfer Unlock Word | Writeto Erase (Altho- SSR Lock Password PPB PPB DYB
and Read Program | Buffer Register Lock | ASO
State Condition Eﬁ?g 2 Entry Enter Enter sgrlﬁft) Entry E?]try ASO Entry | Entry Entry | Entry
y
Address RA x555h | x2AAh | x555h | (SAxh | x555h (SA')]SSS (SA')]SSS X555h x555h | x555h | x555h | x555h
Data RD Xx70h x55h XxAOh x25h x80h x90h x88h x40h x60h xCOh x50h xEOh
READU | READSR | READU
READUL1 - L1 (READ) L2 - - - - - - - - - -
Read Protect _ _ _ _ _ _ _
= True
Read Protect
READUL2 | =Fake |REAPY|READSR CFlI PP
(READ) PPBL
Read Protect PG1 WB ER SSR LR B DYB
= False and PPB
LR@®)=0
Table 5.8 Erase State Command Transition
Status . Erase
Command Software P Status Chip Sector
Cgtrarfent and Read Reset / Rgggas(tjer Register | Unlock 1 | Unlock 2 Erase Erase Esnuhsap:(?e%
Condition ASO Exit Enter Clear Start Start Method (2)
Address RA xh x555h x555h x555h x2AAh x555h (SA)xh xh
Data RD xFOh x70h x71h xAAh x55h x10h x30h xB0h
READSR
ER - ER - (READ) — ERUL1 - - - -
READSR
ERUL1 - ERUL1 - (READ) - - ERUL2 - - -
READSR
ERUL2 - ERUL2 - (READ) - - - CER SER -
ERSR
CER (1) - CER - (CER) - - - - - -
SR(7)=0 - ERSR -
SER (1 SER — — — — ESR (ES
M SR(7) =1 READ (SER) READ (ES)
SR(7)=0 - ERSR -
BLCK (1 BLCK - - - - -
M SR(7) =1 READ (BLCK) READ
ERSR - (return) - - - - - - - -
Notes:

1. State will automatically move to READ state at the completion of the operation.
2. Also known as Erase Suspend/Program Suspend Legacy Method.
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Table 5.9 Erase Suspend State Command Transition
Status Status
Command and Software Reset p p Sector Erase
Current State Condition Read / ASO Exit Register Read Register Unlock 1 Start
Enter Clear
Address RA xh x555h x555h x555h (SA)xh
Data RD xFOh X70h x71h xAAh x30h
ESR (1) - ESR - ERSR (ESR) - - -
SR(7)=0 -
ES ES ES ESSR (ES) ES ESUL1
SR(7) =1 SER
ESSR - (return) - - - - -
Note:
1. State will automatically move to ES state by tgg, .
Table 5.10 Erase Suspend Unlock State Command Transition
Write-
. Erase
Status Write to-
Current Command Software Register | Unlock Word to Buffer- Resume | DYB NOT a valid “Write-to-Buffer-
State | o 2nd. | Read | Resetl | " Read 1| Prodra | gufer | Abort | EnRance | ASO | "abort Reset” Command
Enter Y| Enter | Reset ) y
Start
NOT NOT
Address RA xh x555h | x2AAh | x555h [ (SA)xh | x555h xh x555h x555h xh Y2AAR xh
Data RD xFOh X70h x55h xAOh X25h xFOh x30h XEOh xh NOT xh NOT
xFOh x55h
ESUL1 | SR(3)=1 |ESUL1 - ESSR ESUL2 - - - - - - -
(ES) ESPG | ESPG
DQ(1)=1
Read ES — - —
Protect = ESSR ES W ESDYB
ESUL2 False ESUL2 ES) - ESPG1 B SER - -
SR(3) =1
- ES - ESPG | ESPG
DQ(1)=1
Note:
1. Also known as Erase Resume/Program Resume Legacy Method.
Table 5.11 Erase Suspend - DYB State Command Transition
Software Status Status Command Password
Cyrrent | Command | Read Reset/ASO | Register | Register | SetExit | Command | DVBSetl | ““yyor
Exit Read Enter Clear Entry y Count
Address RA xh x555h x555h xh xh xh xh
Data RD xFOh X70h X71h x90h x00h xAOh x03h
ESSR ESDYBSE
ESDYB - ESDYB ES (ESDYB) ESDYB ESDYBEXT - T -
ESDYBSET - ESDYBSET - - - - - - -
ESDYBEXT - ESDYBEXT - - - - ES - ES
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Table 5.12 Erase Suspend - Program Command State Transition

Erase
Command Software Status Status
Cgtr;f:t and Read Reset / Register Register Unlock 1 Esnuhsap:(?edd E;ﬁg;i?gﬁ&ﬁg% Write Data
Condition ASO Exit | Read Enter Clear
Method (1)
Address RA xh x555h x555h x555h xh xh xh
Data RD xFOh X70h x71h xAAh xB0Oh x51h xh
WC > 256 or
SA = SA ESPG
ES_WB Wo < 2% ES_WB - - - - - -
<
and SA =SA ES_WB_D
WC <0Qor
Write Buffer = ESPG
Write Buffer
ES_WB_D ES_WB_D - - - - - -
WC >0 and
Write Buffer = ES_WB_D
Write Buffer
ESPG1 - ESPG1 - - - - - - ESPG
SR(7)=0 - ESPGSR - - ESPSR
ESPG ESPG ESPSR (ESPG ESPG
SR(7) =1 ES (ESPG) ES ESUL1 (ESPG) ( )
ESPGSR - (return) - - - - - - (return)
Note:

1. Also known as Erase Suspend/Program Suspend Legacy Method.

Table 5.13 Erase Suspend - Program Suspend Command State Transition

Command Software Status Status RErsausrg e Fl;?sgurr?]T
Current State and Read Reset / ASO Register Register Unlock 1 | Unlock 2
Condition Exit Read Enter Clear Enhanced | Enhanced
Method (2) Method
Address RA xh x555h x555h x555h X2AAh xh xh
Data RD xFOh x70h x71h xAAh x55h x30h x50h
ESPGSR
ESPSR (1) - ESPSR - (ESPSR) - - - - -
ESPS - ESPS ESPS ESPSSR ESPS ESPSUL1 - ESPG ESPG
(ESSP)
ESPSSR - (return) - - - - - - -
ESPSSR
ESPSUL1 - ESPSUL1 - (ESPS) - - ESPSUL2 - -
ESPSSR
ESPSUL2 - ESPSUL2 - (ESPS) - - - ESPG ESPG
Notes:
1. State will automatically move to ESPS state by tpg .
2. Also known as Erase Resume/Program Resume Legacy Method.
Table 5.14 Program State Command Transition
Current Command Software Status Status g[ﬂfger? trg SEsr;Z?]d gﬂ%%?nrﬂ Write
i Read Reset/ASO Register Register Unlock 1
State and Condition p flash Enhanced Enhanced Data
Exit Read Enter Clear (confirm) | Method (2) | Method
Address RA xh x555h x555h x555h (SA)xh xh xh xh
Data RD xFOh x70h x71h XAAh Xx29h xB0Oh x51h xh
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Table 5.14 Program State Command Transition

Program Erase Program
Software Status Status .
Current Command p p Buffer to Suspend Suspend Write
State and Condition Read ResEt)gi{-\SO Rzaeglézet[er R%?és;fr Unlock 1 flash Enhanced Enhanced Data
(confirm) Method (2) Method
WC > 256 or
SA = SA PG
we WC < 256 we B B B B o B B
<
and SA = SA We_b
Wirite Buffer =
Wirite Buffer PG
WB_D we=0 WB_D - - - - - - - PBF
WC > 0 and
Wirite Buffer = WB_D
Wirite Buffer
PBF - - - - - - PG - - PG
PG1 - PG1 - - - - - - - PG
SR(7)=0 - - - PSR (PG) PSR (PG)
PG (1) SR(M =1 PG PGSR (PG) - PG
SR(7) = 1 and READ READ WBUL1 - -
SR(1)=0
Notes:
1. State will automatically move to READ state at the completion of the operation.
2. Also known as Erase Suspend/Program Suspend Legacy Method.
Table 5.15 Program Unlock State Command Transition
Command Software Status
Current State and Read Reset / ASO Register Unlock 2 NOT a valid “Write-to-Buffer-Abort Reset” Command
Condition Exit Read Enter
Address RA xh x555h x2AAh NOT x555h xh NOT x2AAh xh
Data RD xFOh X70h x55h NOT xFOh xh NOT x55h
WBUL1 SR@3) =1 WBUL1 - - WBUL2 -
PG PG
DQ(1) =1
WBUL2 SR@) =1 WBUL2 READ - PG - -
DQ(1) =1
PGSR = (return) = = = = =

Table 5.16 Program Suspend State Command Transition

Current State Command and Read Status Register Status Register Erase Resume Enhanced Program Resume
Condition Read Enter Clear Method (2) Enhanced Method
Address RA x555h x555h xh xh
Data RD x70h x71h x30h x50h
PSR (1) - PSR PGSR (PSR) - - -
PS - PS PSSR (PS) PS PG PG
PSSR = (return) = = = =

Notes:

1. State will automatically move to PS state by tpg, .

2. Also known as Erase Resume/Program Resume Legacy Method.
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Table 5.17 Lock Register State Command Transition

CurrentState | - and . | Read | Resct/ASO | Register | Register | SetEt | Cgmmand |PPBLockBit | Password
Condition Exit Read Enter Clear Entry
Address RA xh x555h x555h xh xh xh Xh
Data RD xFOh x70h x71h x90h x00h xAOh x03h

LR - LR READ LRSR (LR) LR LREXT - LRPG1 -
LRPG1 - LRPG1 - - - - - - -
LRPG - LRPG - LRSR (LRPG) - - - - -
LRSR = (return) = = = = = = =

LREXT - LREXT - - - - READ - READ

Table 5.18 CF| State Command Transition

Command and Software Reset/ ASO | Status Register Read .
Current State Condition Read Exit Enter Status Register Clear
Address RA xh x555h x555h
Data RD xFOh Xx70h x71h
CFI - CFI READ CFISR (CFI) CFI
CFISR = (return) = = =
Table 5.19 Secure Silicon Sector State Command Transition
Command and Software Reset / Status Register Status Register
Current State Condition Read ASO Exit Read Enter Clear Unlock 1
Address RA xh x555h x555h x555h
Data RD xFOh Xx70h x71h xAAh
SSR - SSR READ SSRSR (SSR) SSR SSRUL1
Table 5.20 Secure Silicon Sector Unlock State Command Transition
Current | Command Software | RATSS Word | Writeto | Comman | oy 5 yalig “Write-to-Buffer-Abort Reset”
State and Read Reset / R%ad Unlock 2 | Program Buffer | d SetExit Command
Condition ASO Exit Enter Entry Enter Entry
NOT NOT
Address RA xh x555h x2AAh x555h (SA)xh x555h x555h xh Y2AAD xh
NOT
Data RD xFOh x70h x55h XxAOh x25h x90h xh <FOh xh NOT x55h
SSRUL1 DQ(1)=1 | SSRUL1 READ SgggR SSRUL2 - - - - -
(SSR) SSRPG | SSRPG
SR@3) =1
SSRUL2 DQ(1)=1 | SSRUL2 SSR - - SSRPG1 | SSR_WB | SSREXT - -
SSRPG SSRPG
SRE@) =1
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Table 5.21 Secure Silicon Sector Program State Command Transition

Command and Software Reset/ | Status Register | Status Register Command Set
Current State Condition Read ASO Exit Read Enter Clear Unlock 1 Exit
Address RA xh x555h x555h x555h xh
Data RD xFOh x70h x71h xAAh x00h
SSRPG1 - SSRPG1 - - SSRPG1 - -
WC > 256 or SA
= SA
SSR_WB SSR_WB - - - - -
WC < 256 and
SA=SA
WC < 0 or Write
Buffer = Write
Buffer
SSR_WB D SSR_WB D — — — — —
WC > 0 and Write
Buffer = Write
Buffer
SR(7)=0 —
SR(7) =1 _
SR(7) = 1 and SSRSR SSR _
SSRPG DO(1) = 0 SSRPG READ (SSRPG)
DQ(1) =1
— — SSRUL1
SR3) =1
SSRSR = (return) = = = = =
SSREXT — SSREXT — SSRSR (SSR) — — READ
Table 5.22 Password Protection Command State Transition
Status Password | Password
Current | Command Software Register Status ASO ASO Command Command | Program Password
State and Read Reset / Read Register Unlock Unlock Set Exit Set Exit Entry Word
Condition ASO Exit Enter Clear Enter Start Entry Count
Address RA xh x555h x555h Oh Oh xh xh xh Xh
Data RD xFOh x70h x71h x25h x2%h x90h x00h xAOh x03h
PP - PP READ PPSR (PP) PP PPWB25 - PPEXT - PPPG1 -
PPWB25 - PPWB25 - - - - - - - - PPD
WC >0 PPD -
PPD — — — — — — — —
WC=<0 - PPPG
PPPG1 — PPPG1 — — — — - - - - —
PPSR
PPPG PPPG (PPPG)
PPSR - (return) - - - - - - - - -
PPEXT — PPEXT — — — — — — READ — —
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Table 5.23 Non-Volatile Protection Command State Transition

Command Software Status Status Command All PPB
Cé‘trarfgt and Read Reset / Register Register Set Exit ng:rgiiqd Pg)rgtrram Dé?arstet Erase Eélsl :’ gtBart
Condition ASO Exit | Read Enter Clear Entry y Enter
Address RA xh x555h x555h xh xh xh (SA)xh Xh Oh
Data RD xFOh x70h x71h x90h x00h xAOh x00h x80h x30h
PPB - PPB READ F;E,gg;? PPB PPBEXT - PPBPG1 - PPBPGH1 -
PPBPG1 = PPBPG1 READ = = = PPBPG = PPB = PPBER
SR(7)=0 = =
PPBPG @ PPBPG AR - - - - - -
SR(7) =1 READ ( ) READ
SR(M=0 - PPBSR -
PPBER PPBER - - - - - -
SR(7) =1 READ (PPBER) READ
PPBSR = (return) = = = = = = = = =
PPBEXT = PPBEXT = = = = READ - - = =
Table 5.24 PPB Lock Bit Command State Transition
Command and Software Reset | Status Register | Status Register | Command Set | Command Set
Current State Condition Read 1 ASO Exit Read Enter Clear Exit Entry Exit Program Entry
Address RA xh x555h x555h xh xh xh
Data RD xFOh x70h x71h x90h x00h XxAOh
PPBLBSR
PPBLB = PPBLB READ (PPBLB) PPBLB PPBLBEXT = PPBLBSET
PPBLBSR = (return) = = = = = =
PPBLBSET LR(2) = 0 and PPBLBSET = = = = PPBLB =
LR(G) =0
PPBLBEXT = PPBLBEXT = = = = READ =
Table 5.25 Volatile Sector Protection Command State Transition
Command Software Status Status Command
Carrent and Read |Reset/ASO | Register | Register setExit | Cgmmand | Program | DYBSet | DYB Clear
Condition Exit Read Enter Clear Entry y
Address RA xh x555h x555h xh xh xh (SA)xh (SA)xh
Data RD xFOh Xx70h x71h x90h x00h xAOh x00h x01h
DYB - DYB READ DYBSR DYB DTBEXT - DYBSET - -
(DYB)
DYBSR = (return) = = = = = = = =
DYBSET = DYBSET = = = = = = DYB DYB
DYBEXT - DYBEXT - - - = READ = = =
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Table 5.26 State Transition Definitions

Current State |Command Transition Definition
BLCK Table 5.8 Blank Check
CER Table 5.8 Chip Erase Start
CFlI Table 5.18 ID (Autoselect)
CFISR Table 5.18 ID (Autoselect) - Status Register Read
DYB Table 5.25 DYB ASO
DYBEXT Table 5.25 DYB ASO - Command Exit
DYBSET Table 5.25 DYB ASO - Set
DYBSR Table 5.25 DYB ASO - Status Register Read
ER Table 5.8 Erase Enter
ERSR Table 5.8 Erase - Status Register Read
ERULA Table 5.8 Erase - Unlock Cycle 1
ERUL2 Table 5.8 Erase - Unlock Cycle 2
ES Table 5.9 Erase Suspended
ESDYB Table 5.11 Erase Suspended - DYB ASO
ESDYBEXT Table 5.11 Erase Suspended - DYB Command Exit
ESDYBSET Table 5.11 Erase Suspended - DYB Set/Clear
ESPG Table 5.12 Erase Suspended - Program
ESPGSR Table 5.12 Erase Suspended - Program - Status Register Read
ESPG1 Table 5.12 Erase Suspended - Word Program
ESPS Table 5.13 Erase Suspended - Program Suspended
ESPSR Table 5.13 Erase Suspended - Program Suspend
ESPSSR Table 5.13 Erase Suspended - Program Suspend - Status Register Read
ESPSUL1 Table 5.13 Erase Suspended - Program Suspend - Unlock 1
ESPSUL2 Table 5.13 Erase Suspended - Program Suspend - Unlock 2
ESR Table 5.9 Erase Suspend Request
ESSR Table 5.9 Erase Suspended - Status Register Read
ESULA1 Table 5.10 Erase Suspended - Unlock Cycle 1
ESUL2 Table 5.10 Erase Suspended - Unlock Cycle 2
ES_WB Table 5.12 Erase Suspended - Write to Buffer
ES_WB_D Table 5.12 Erase Suspended - Write to Buffer Data
LR Table 5.17 Lock Register
LREXT Table 5.17 Lock Register - Command Exit
LRPG Table 5.17 Lock Register - Program
LRPG1 Table 5.17 Lock Register - Program Start
LRSR Table 5.17 Lock Register - Status Register Read
PBF Table 5.14 Page Buffer Full
PG Table 5.14 Program
PGSR Table 5.15 Program - Status Register Read
PG1 Table 5.14 Word Program
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Table 5.26 State Transition Definitions (Continued)

Current State | Command Transition Definition
PP Table 5.22 Password ASO
PPB Table 5.23 PPB
PPBER Table 5.23 PPB - Erase
PPBEXT Table 5.23 PPB - Command Exit
PPBLB Table 5.24 PPB Lock Bit
PPBLBEXT Table 5.24 PPB Lock Bit - Command Exit
PPBLBSET Table 5.24 PPB Lock Bit - Set
PPBLBSR Table 5.24 PPB Lock Bit - Status Register Read
PPBPG Table 5.23 PPB - Program
PPBPG1 Table 5.23 PPB - Program Request
PPBSR Table 5.23 PPB - Status Register Read
PPD Table 5.22 Password ASO - Data
PPEXT Table 5.22 Password ASO - Command Exit
PPPG Table 5.22 Password ASO - Program
PPPG1 Table 5.22 Password ASO - Program Request
PPSR Table 5.22 Password ASO - Status Register Read
PS Table 5.16 Program Suspended
PSR Table 5.16 Program Suspend Request
PSSR Table 5.16 Program Suspended - Status Register Read
PPWB25 Table 5.22 Password ASO - Unlock
READ Table 5.6 Read Array
READSR Table 5.6 Read Status Register
READULA1 Table 5.7 Read - Unlock Cycle 1
READUL2 Table 5.7 Read - Unlock Cycle 2
SER Table 5.8 Sector Erase Start
SSR Table 5.19 Secure Silicon
SSREXT Table 5.21 Secure Silicon - Command Exit
SSRPG Table 5.21 Secure Silicon - Program
SSRPG1 Table 5.21 Secure Silicon - Word Program
SSRSR Table 5.21 Secure Silicon - Status Register Read
SSRULA1 Table 5.20 Secure Silicon - Unlock Cycle 1
SSRUL2 Table 5.20 Secure Silicon - Unlock Cycle 2
SSR_WB Table 5.21 Secure Silicon - Write to Buffer
SSR_WB_D Table 5.21 Secure Silicon - Write to Buffer - Write Data
WB Table 5.14 Write to Buffer
WBULA Table 5.15 Write Buffer - Unlock Cycle 1
WBUL?2 Table 5.15 Write Buffer - Unlock Cycle 2
WB_D Table 5.14 Write to Buffer Write Data
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6. Data Integrity

6.1 Erase Endurance

Table 6.1 Erase Endurance

Parameter Minimum Unit
Program/Erase cycles per main Flash array sectors 100K P/E cycle
Program/Erase cycles per PPB array or non-volatile register array 100K P/E cycle

Note:

1. Each write command to a non-volatile register causes a P/E cycle on the entire non-volatile register array. OTP bits and registers internally reside in a separate array

that is not P/E cycled.

6.2 Data Retention

Table 6.2 Data Retention

Parameter Test Conditions Minimum Time Unit
] ] 10K Program/Erase Cycles 20 Years

Data Retention Time
100K Program/Erase Cycles 2 Years

Contact Cypress Sales or an FAE representative for additional information on the data integrity. An application note is available at

http://www.cypress.com/appnotes.
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7. Software Interface Reference

7.1

Table 7.1 Command Definitions

Command Summary

Bus Cycles (Notes 2—5)

[
C°mm:’£:t:':‘)"”e"°e ] First Second Third Fourth Fifth Sixth Seventh
O [ Addr Data Addr Data Addr Data Addr Data Addr Data Addr Data Addr Data
Read (Note 6) 1 RA RD
Reset/ASO Exit (Notes 7, 16) 11 XXX FO
Status Register Read 2 555 70 XXX RD
Status Register Clear 1 555 71
Word Program 4 555 AA 2AA 55 555 A0 PA PD
Wiite to Buffer 6 555 AA 2AA 55 SA 25 SA WC WBL PD WBL PD
Progr.am Buffer to Flash 1 SA 29
(confirm)
Wiite-to-Buffer-Abort Reset 3 555 AA 2AA 55 555 Fo
(Note 11)
Chip Erase 6 555 AA 2AA 55 555 80 555 AA 2AA 55 555 10
Sector Erase 6 555 AA 2AA 55 555 80 555 AA 2AA 55 SA 30
Erase Suspend/Program
Suspend
Legacy Method (Note 9) 1 XXX BO
Erase Suspend Enhanced
Method
Erase Resume/Program
Resume
Legacy Method (Note 10) 1 XXX 30
Erase Resume Enhanced
Method
Program Suspend Enhanced
Method 1 XXX 51
Program Resume Enhanced
Method 1 XXX 50
(SA)
Blank Check 1 555 33
8 ID (Autoselect) Entry 3 555 AA 2AA 55 SA 90
2 555
& | cFI Enter (Note 8) 1] CA | o
) 55
(24
£ | ID-CFI Read 1| RA RD
<
i | Reset/ASO Exit
2 | (Notes 7, 16) T XX FO
Secure Silicon Region Command Definitions
(SA)

o SSR Entry 3 555 AA 2AA 55 555 88
1]
i Read (Note 6) 1 RA RD
é Word Program 4 555 AA 2AA 55 555 A0 PA PD
< | write to Buffer 6 555 AA 2AA 55 SA 25 SA WC WBL PD WBL PD
.2
2 Progr_am Buffer to Flash 1 SA 29
| (confirm)
j
5 -
2 Wirite-to-Buffer-Abort Reset 3 555 AA 2AA 55 555 Fo
o | (Note 11)
2 SSR Exit (Note 11) 4 555 AA 2AA 55 555 90 XX 0
(51
o) B
o | Reset/ASO Exit

(Notes 7, 16) ! XXX Fo
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Table 7.1 Command Definitions (Continued)

Bus Cycles (Notes 2—5)

[
C°mm:’£:t:':‘)"”e"°e ] First Second Third Fourth Fifth sixth Seventh
O | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Adar | Data
Lock Register Command Set Definitions
Lock Register Entry 555 AA 2AA 55 555 40
2 Program (Note 15) XXX A0 XXX PD
& | Read (Note 15) 1 0 RD
1%}
‘™ | Command Set Exit
(0]
E (Notes 12, 16) 2| XXX %0 XXX 0
[53 .
O | Reset/ASO Exit
-
(Notes 7, 16) ! XXX Fo
Password Protection Command Set Definitions
Password ASO Entry 3 555 AA 2AA 55 555 60
Program (Note 14) 2 [ XXX A0 P\:(VA PWDx
o]
2 Read (Note 13) 4 0 PWDO 1 PWD1 2 PWD2 3 PV?YD
2
% Unlock 7 0 25 0 3 0 PWDO 1 PWD 1 2 3 P\gVD 0 29
[
©
o | Command Set Exit
(Notes 12, 16) 2] XXX %0 XXX 0
Reset/ASO Exit
(Notes 7, 16) 1 XXX Fo
Non-Volatile Sector Protection Command Set Definitions
= | PPB Entry 3 555 AA 2AA 55 555 co
[=]
"§ PPB Program (Note 17) 2 [ XXX A0 SA 0
E All PPB Erase (Note 17) 2 | XXX 80 0 30
& | PPBRead (Note 17) 1 SA RD (0)
|53
© | Command Set Exit
[%]
2 | (Notes 12, 16) 2] XXX %0 XXX 0
&
2
S | Reset/ASO Exit
[=]
€ | (Notes 7, 16) T X Fo
m
o
o
Global Non-Volatile Sector Protection Freeze Command Set Definitions
PPB Lock Entry 3 555 AA 2AA 55 555 50
« | PPB Lock Bit Cleared 2 | XXX AO XXX 0
m
x | PPB Lock Status Read
§ (Note 17) 1| XXX | RD(0)
m -
o | Command Set Exit
O | (Notes 12, 16) 2| XX 90 XXX 0
Reset/ASO Exit (Note 16) 1 [ XXX FO
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Table 7.1 Command Definitions (Continued)

Bus Cycles (Notes 2—5)

0

C°mm:’£:t:':‘)"”e"°e i First Second Third Fourth Fifth Sixth Seventh
O | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Adar | Data

Volatile Sector Protection Command Set Definitions

DYB ASO Entry 3| 555 AA | 2aA 55 555 EO

DYB Set (Note 17) 2| xxx | Ao SA 0

DYB Clear (Note 17) 2| xxx | Ao SA 1

DYB Status Read (Note 17) [ 1 | SA [ RD (0)

Command Set Exit

(Notes 12, 16) 2] XXX %0 XXX 0

Reset/ASO Exit (Note 16) 11 XXX FO

DYB (Volatile Sector Protection) ASO

Command Set Definitions ECC

o |ECC ASOEntry 3| 555 AA 2AA 55 555 75
2 | Ecc Status Read 1| RA RD
[®) -
O | Command Set Exit
W1 (Notes 12, 16) TR Fo
Legend:

X = Don't care.

RA = Address of the memory to be read.

RD = Data read from location RA during read operation.

PA = Address of the memory location to be programmed.

PD = Data to be programmed at location PA.

SA = Address of the sector selected. Address bits Ay ax—A16 uniquely select any sector.

WBL = Write Buffer Location. The address must be within the same Line.

WC = Word Count is the number of write buffer locations to load minus 1.

PWAXx = Password address for word0 = 00h, word1 = 01h, word2 = 02h, and word3 = 03h.

PWDx = Password data word0, word1, word2, and word3.

Notes:

1. See Table 9.1 on page 66 for description of bus operations.

2. All values are in hexadecimal.

3. Except for the following, all bus cycles are write cycle: read cycle during Read, ID/CFI Read (Manufacturing ID / Device ID), Indicator Bits,

Secure Silicon Region Read, SSR Lock Read, and 2nd cycle of Status Register Read .

Data bits DQ15-DQ8 are don't care in command sequences, except for RD, PD, WC and PWD.

Address bits Ayax—Al11 are don't cares for unlock and command cycles, unless SA or PA required. (Ayax is the Highest Address pin.).

No unlock or command cycles required when reading array data.

The Reset command is required to return to reading array data when device is in the ID-CFI (autoselect) mode, or if DQ5 goes High (while the

device is providing status data).

8. Command is valid when device is ready to read array data or when device is in ID-CFI (autoselect) mode.

9. The system can read and program/program suspend in non-erasing sectors, or enter the ID-CFl ASO, when in the Erase Suspend mode. The
Erase Suspend command is valid only during a sector erase operation.

10. The Erase Resume/Program Resume command is valid only during the Erase Suspend/Program Suspend modes.

11. Issue this command sequence to return to READ mode after detecting device is in a Write-to-Buffer-Abort state. IMPORTANT: the full
command sequence is required if resetting out of ABORT.

12. The Exit command returns the device to reading the array.

13. The password portion can be entered or read in any order as long as the entire 64-bit password is entered or read.

14. For PWDx, only one portion of the password can be programmed per each A0 command. Portions of the password must be programmed in
sequential order (PWDO0O-PWD3).

15. All Lock Register bits are one-time programmable. The program state = 0 and the erase state = 1. Also, both the Persistent Protection Mode
Lock Bit and the Password Protection Mode Lock Bit cannot be programmed at the same time or the Lock Register Bits Program operation
aborts and returns the device to read mode. Lock Register bits that are reserved for future use are undefined and may be 0’s or 1's.

16. If any of the Entry commands was issued, an Exit command must be issued to reset the device into read mode.

17. Protected State = 00h, Unprotected State = 01h. The sector address for DYB set, DYB clear, or PPB Program command may be any location
within the sector - the lower order bits of the sector address are don't care.

N oo oA
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7.2 Device ID and Common Flash Interface (ID-CFI) ASO Map

The Device ID portion of the ASO (word locations Oh to OFh) provides manufacturer ID, device ID, Sector Protection State, and basic
feature set information for the device.

ID-CFI Location 02h displays sector protection status for the sector selected by the sector address (SA) used in the ID-CFI enter
command. To read the protection status of more than one sector it is necessary to exit the ID ASO and enter the ID ASO using the
new SA. The access time to read location 02h is always tacc and a read of this location requires CE# to go High before the read and
return Low to initiate the read (asynchronous read access). Page mode read between location 02h and other ID locations is not
supported. Page mode read between ID locations other than 02h is supported.

For additional information see ID-CFI ASO on page 31.

Table 7.2 ID (Autoselect) Address Map

Description Address Read Data
Manufacture ID (SA) + 0000h 0001h
Device ID (SA) + 0001h 227Eh
Sector Protection State (1= Sector protected, 0 = Sector unprotected). This protection
Protection (SA) + 0002h state is shown only for the SA selected when entering ID-CFI ASO. Reading other SA
Verification provides undefined data. To read a different SA protection state ASO exit command

must be used and then enter ID-CF| ASO again with the new SA.

DQ15-DQO8 = 1 (Reserved)

DQ7 - Factory Locked Secure Silicon Region
1 = Locked,
0 = Not Locked

DQ6 - Customer Locked Secure Silicon Region
1 = Locked
0 = Not Locked
DQ5 =1 (Reserved)
DQ4 - WP# Protects
0 = lowest address Sector
1 = highest address Sector
DQ3 - DQO = 1 (Reserved)

Indicator Bits (SA) + 0003h

(SA) + 0004h Reserved
(SA) + 0005h Reserved
(SA) + 0006h Reserved
(SA) + 0007h Reserved
RFU
(SA) + 0008h Reserved
(SA) + 0009h Reserved
(SA) + 000Ah Reserved
(SA) + 000Bh Reserved
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Table 7.2 ID (Autoselect) Address Map (Continued)

Description Address Read Data

Bit O - Status Register Support

1 = Status Register Supported

0 = Status Register not supported
Bit 1 - DQ polling Support

1 = DAQ bits polling supported

0 = DAQ bits polling not supported
Bit 3—2 - Command Set Support

11 = reserved

10 = reserved

01 = Reduced Command Set

00 = Classic Command set
Bits 4-15 - Reserved =0

Upper Software Bits (SA) + 000Dh Reserved

2228h =1 Gb
2223h = 512 Mb

Lower Software Bits (SA) + 000Ch

Device ID (SA) + 000Eh 5999h = 256 Mb
2221h =128 Mb
Device ID (SA) + 000Fh 2201h

Table 7.3 CFI Query Ildentification String

Word Address Data Description
(SA) + 0010h 0051h
(SA)+ 0011h 0052h Query Unique ASCII string “QRY”
(SA) + 0012h 005%h
E:ﬁ; : 8812: 888(2): Primary OEM Command Set
(SA) + 0015h 0040h Address for Primary Extended Table
(SA) + 0016h 0000h
(SA) + 0017h 0000h Alternate OEM Command Set
(SA) + 0018h 0000h (00h = none exists)
(SA) + 0019h 0000h Address for Alternate OEM Extended Table
(SA) + 001Ah 0000h (00h = none exists)
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Table 7.4 CF| System Interface String

Word Address Data Description
(SA) + 001Bh 0027h Ve Min. (erase/program) (D7-D4: volts, D3—-D0: 100 mV)
(SA) + 001Ch 0036h Vee Max. (erase/program) (D7-D4: volts, D3—-D0: 100 mV)
(SA) + 001Dh 0000h Vpp Min. voltage (00h = no Vpp pin present)
(SA) + 001Eh 0000h Vpp Max. voltage (00h = no Vpp pin present)
(SA) + 001Fh 0008h Typical timeout per single word write 2V s
Typical timeout for max
(SA) + 0020h 0009h multi-byte program, 2N ps
(00h = not supported)
(SA) + 0021h 0008h Typical timeout per individual block erase 2N ms

0012h (1 Gb)
0011h (512 Mb
(SA) + 0022h 0010h ((256 Mb)) Typical timeout for full chip erase 2" ms (00h = not supported)

000Fh (128 Mb)

(SA) + 0023h 0001h Max. timeout for single word write 2N times typical
(SA) + 0024h 0002h Max. timeout for buffer write 2N times typical
(SA) + 0025h 0003h Max. timeout per individual block erase 2" times typical

Max. timeout for full chip erase 2N times typical

(SA) + 0026h 0003h (00h = not supported)

Table 7.5 CFI Device Geometry Definition

Word Address Data Description

001Bh (1 Gb)
001Ah (512 Mb
(SA) + 0027h ( ) Device Size = 2" byte;
0019h (256 Mb)

0018h (128 Mb)

(SA) + 0028h 0001h . o
ash Device Interface Description 0 = x8-only, 1 = x16-only, 2 = x8/x16 capable
(SA) + 0029h 0000m Flash D Interface D tion 0 = x8-only, 1 16-only, 2 = x8/x16 bl
+
(SA) + 002Ah 000%h Max. number of byte in multi-byte write = 2N
(SA) + 002Bh 0000h (00 = not supported)
Number of Erase Block Regions within device
(SA) +002Ch 0001h 1 = Uniform Device, 2 = Boot Device
(SA) + 002Dh 00XXh Erasc_a_BIo_ck Region 1 Information (refer to JEDEC JESD68-01 or JEP137
(SA) + 002Eh 000Xh specifications)

OOFFh, 0003h, 0000h, 0002h =1 Gb
(SA) + 002Fh 0000h OOFFh, 0001h, 0000h, 0002h = 512 Mb
OOFFh, 0000h, 0000h, 0002h = 256 Mb

(SA) +0030h 000Xh 007Fh, 0000h, 0000h, 0002h = 128 Mb
(SA) + 0031h 0000h
(SA) + 0032h 0000h ) ) L
Erase Block Region 2 Information (refer to CFI publication 100)
(SA) + 0033h 0000h
(SA) + 0034h 0000h
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Table 7.5 CF| Device Geometry Definition (Continued)
Word Address Data Description
(SA) + 0035h 0000h
(SA) + 0036h 0000h ) ) o
Erase Block Region 3 Information (refer to CFI publication 100)
(SA) + 0037h 0000h
(SA) + 0038h 0000h
(SA) + 003%h 0000h
(SA) + 003Ah 0000h ) ) L
Erase Block Region 4 Information (refer to CFI publication 100)
(SA) + 003Bh 0000h
(SA) + 003Ch 0000h
(SA) + 003Dh FFFFh Reserved
(SA) + 003Eh FFFFh Reserved
(SA) + 003Fh FFFFh Reserved

Table 7.6 CFI Primary Vendor-Specific Extended Query

Word Address Data

Description

SA) + 0040h 0050h

SA) + 0041h 0052h

004%h

Query-unique ASCII string “PRI”

0031h

Major version number, ASCII

(

(SA)
(SA) + 0042h
(SA) + 0043h
(SA)

SA) + 0044h 0035h

Minor version number, ASCI|

(SA) + 0045h 001Ch

Address Sensitive Unlock (Bits 1-0)
00b = Required
01b = Not Required

Process Technology (Bits 5-2)
0000b = 0.23 um Floating Gate
0001b = 0.17 um Floating Gate
0010b = 0.23 pm MirrorBit
0011b = 0.13 pym Floating Gate
0100b = 0.11 pm MirrorBit
0101b = 0.09 pm MirrorBit
0110b = 0.09 uym Floating Gate
0111b = 0.065 um MirrorBit Eclipse
1000b = 0.065 pm MirrorBit
1001b = 0.045 pym MirrorBit

(SA) + 0046h 0002h

Erase Suspend
0 = Not Supported
1 =Read Only
2 = Read and Write

(SA) + 0047h 0001h

Sector Protect
00 = Not Supported
X = Number of sectors in smallest group

(SA) + 0048h 0000h

Temporary Sector Unprotect
00 = Not Supported
01 = Supported
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Table 7.6 CFI Primary Vendor-Specific Extended Query (Continued)
Word Address Data Description
Sector Protect/Unprotect Scheme
04 = High Voltage Method
(SA) + 0049n 0008h 05 = Software Command Locking Method
08 = Advanced Sector Protection Method
Simultaneous Operation
(SA) + 004Ah 0000h 00 = Not Supported
X =Number of banks
Burst Mode Type
(SA) + 004Bh 0000h 00 = Not Supported
01 = Supported
Page Mode Type
00 = Not Supported
(SA) + 004Ch 0003h 01 =4 Word Page
02 = 8 Word Page
03 = 16 Word Page
ACC (Acceleration) Supply Minimum
00 = Not Supported
(SA) + 004Dh 0000h D7—D4- Volt
D3-D0: 100 mV
ACC (Acceleration) Supply Maximum
00 = Not Supported
(SA) + 004Eh 0000h D7—D4- Volt
D3-D0: 100 mV

(SA) + 004Fh

0004h (Bottom)
0005h (Top)

WP# Protection
00h = Flash device without WP Protect (No Boot)
01h = Eight 8 kB Sectors at TOP and Bottom with WP (Dual Boot)
02h = Bottom Boot Device with WP Protect (Bottom Boot)
03h = Top Boot Device with WP Protect (Top Boot)
04h = Uniform, Bottom WP Protect (Uniform Bottom Boot)
05h = Uniform, Top WP Protect (Uniform Top Boot)
06h = WP Protect for all sectors
07h = Uniform, Top and Bottom WP Protect

Program Suspend

(SA) + 0050h 0001h 00 = Not Supported
01 = Supported
Unlock Bypass
(SA) +0051h 0000h 00 = Not Supported
01 = Supported
(SA) + 0052h 0009h Secured Silicon Sector (Customer OTP Area) Size 2" (bytes)
Software Features
bit 0: status register polling (1 = supported, 0 = not supported)
bit 1: DQ polling (1 = supported, 0 = not supported)
bit2:newprogramsuspend/resume commands(1=supported, 0=notsupported)
(SA) + 0053h 008Fh bit 3: word programming (1 = supported, 0 = not supported)

bit 4: bit-field programming (1 = supported, 0 = not supported)

bit 5: autodetect programming (1 = supported, 0 = not supported)
bit 6: RFU

bit 7: multiple writes per Line (1 = supported, 0 = not supported)
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Table 7.6 CFI Primary Vendor-Specific Extended Query (Continued)
Word Address Data Description
(SA) + 0054h 0005h Page Size = 2N bytes
(SA) + 0055h 0006h Erase Suspend Timeout Maximum < 2N (us)
(SA) + 0056h 0006h Program Suspend Timeout Maximum < 2V (us)
(SA) + 0057h
to FFFFh Reserved
(SA) + 0077h
(SA) + 0078h 0006h Embedd_ed Hardwa_re Reset Timeout Maximum < 2% (us)
Reset with Reset Pin
_ . . N
(SA) + 0079h 000Sh Non-Embedded Hardware Reset Timeout Maximum < 2 (us)
Power on Reset

7.3 Device ID and Common Flash Interface (ID-CFI) ASO Map
Table 7.7 Device ID and Common Flash Interface (ID-CFl) ASO Map
Example of
Word Address Data Field # of bytes Data Format | Actual Data Hex Read Out of Example Data
(SA) + 0080h Size of Electronic Marking 1 Hex 19 0013h
(SA) + 0081h Revision of Electronic Marking 1 Hex 1 0001h
" 004Ch, 0044h, 0038h, 0037h,
(SA) + 0082h Fab Lot # 7 Ascii LD87270 0032h. 0037h. 0030h
(SA) + 008%9h Wafer # 1 Hex 23 0017h
(SA) + 008Ah Die X Coordinate 1 Hex 10 000Ah
(SA) + 008Bh Die Y Coordinate 1 Hex 15 000Fh
- 0042h, 0052h, 0033h, 0033h, 0031h,
(SA) + 008Ch Class Lot# 7 Ascii BR33150 0035h. 0030h
(SA) + 0093h Reserved for Future 13 n/a n/a undefined
Fab Lot # + Wafer # + Die X Coordinate + Die Y Coordinate gives a unique ID for each device.
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Hardware Interface

8. Signal Descriptions

8.1 Address and Data Configuration

Address and data are connected in parallel (ADP) via separate signal inputs and 1/Os.

8.2 Input/Output Summary
Table 8.1 I/O Summary

Symbol Type Description
Hardware Reset. At V|, causes the device to reset control logic to its standby state,

RESET# Input ready for reading array data.
CE# Input Chip Enable. At V|, selects the device for data transfer with the host memory
controller.
Output Enable. At V|, causes outputs to be actively driven. At V|, causes outputs to
OE# Input s .
be high impedance (High-Z).
WE# Input Write Enable. At V|, indicates data transfer from host to device. At V|, indicates data

transfer is from device to host.

Address inputs.

A25-A0 for S29GL01GS
Auax—A0 Input A24-A0 for 829GL5128
A23-A0 for S29GL256S
A22-A0 for S29GL128S

DQ15-DQ0O Input/Output Data inputs and outputs
Write Protect. At V|, disables program and erase functions in the lowest or highest
WP# Input address 64-kword (128-kB) sector of the device. At V|, the sector is not protected.

WP# has an internal pull up; When unconnected WP# is at V.

Ready/Busy. Indicates whether an Embedded Algorithm is in progress or complete. At
VL, the device is actively engaged in an Embedded Algorithm such as erasing or
RY/BY# Output - open drain | programming. At High-Z, the device is ready for read or a new command write -
requires external pull-up resistor to detect the High-Z state. Multiple devices may have
their RY/BY# outputs tied together to detect when all devices are ready.

Vee Power Supply Core power supply
Vio Power Supply Versatile |O power supply.
Vss Power Supply Power supplies ground

Not Connected internally. The pin/ball location may be used in Printed Circuit Board

NC No Connect (PCB) as part of a routing channel.

Reserved for Future Use. Not currently connected internally but the pin/ball location
RFU No Connect should be left unconnected and unused by PCB routing channel for future
compatibility. The pin/ball may be used by a signal in the future.

Do Not Use. Reserved for use by Cypress. The pin/ball is connected internally. The
DNU Reserved input has an internal pull down resistance to Vgg. The pin/ball can be left open or tied
to Vgs on the PCB.
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8.3 Versatile 1/0 Feature

The maximum output voltage level driven by, and input levels acceptable to, the device are determined by the Vo power supply.
This supply allows the device to drive and receive signals to and from other devices on the same bus having interface signal levels
different from the device core voltage.

8.4  Ready/Busy# (RY/BY#)

RY/BY# is a dedicated, open drain output pin that indicates whether an Embedded Algorithm, Power-On Reset (POR), or Hardware
Reset is in progress or complete. The RY/BY# status is valid after the rising edge of the final WE# pulse in a command sequence,
when Vg is above Ve minimum during POR, or after the falling edge of RESET#. Since RY/BY# is an open drain output, several
RY/BY# pins can be tied together in parallel with a pull up resistor to V.

If the output is Low (Busy), the device is actively erasing, programming, or resetting. (This includes programming in the Erase
Suspend mode). If the output is High (Ready), the device is ready to read data (including during the Erase Suspend mode), or is in
the standby mode.

Table 5.3, Data Polling Status on page 39 shows the outputs for RY/BY# in each operation.

If an Embedded algorithm has failed (Program / Erase failure as result of max pulses or Sector is locked),
RY/BY# will stay Low (busy) until status register bits 4 and 5 are cleared and the reset command is issued. This includes Erase or
Programming on a locked sector.

8.5 Hardware Reset

The RESET# input provides a hardware method of resetting the device to standby state. When RESET# is driven Low for at least a
period of tgp, the device immediately:

B terminates any operation in progress,
exits any ASO,

tristates all outputs,

resets the Status Register,

resets the EAC to standby state.

CE# is ignored for the duration of the reset operation (tgrpp).

B To meet the Reset current specification (Iccs) CE# must be held High.

To ensure data integrity any operation that was interrupted should be reinitiated once the device is ready to accept another
command sequence.
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9. Signal Protocols

The following sections describe the host system interface signal behavior and timing for the 29GL-S family flash devices.

9.1 Interface States

Table 9.1 describes the required value of each interface signal for each interface state.

Table 9.1 Interface States

Interface State Vee Vio RESET# | CE# | OE# | WE# | Ayax-A0 DQ15-DQO
Power-Off with Hardware Data .
Protection < VLKO < VCC X X X X X ngh—Z
>V i
Power-On (Cold) Reset >Veemin |~ oMM x X X X X High-Z
< VCC
. > V|o min .
Hardware (Warm) Reset > Vee min L X X X X High-Z
>V i
Interface Standby >Vegmin |~ oMM H X | x X High-Z
< VCC
. . > V|o min . .
Automatic Sleep (Notes 1, 3) > Vee min <V H L X X Valid Output Available
= Vce
. . . > V|g min . .
Read with Output Disable (Note 2) > Vee min <V H L H H Valid High-Z
= Veoe
Random Read 2 Vee min | 2 Vg min H L L H Valid Output Valid
Apax—A4
>V i Valid
Page Read > Ve min | <10 My L L H A; IAo Output Valid
= Vce —
Modified
>V i
Write >Veemin | = 0™y L H L Valid Input Valid
< VCC
Legend:
L=V,
H=Viy

X = either V,_or V|y
L/H = rising edge
H/L = falling edge

Valid = all bus signals have stable L or H level

Modified = valid state different from a previous valid state
Available = read data is internally stored with output driver controlled by OE#

Notes:

1. WE# and OE# can not be at V,_at the same time.
2. Read with Output Disable is a read initiated with OE# High.
3. Automatic Sleep is a read/write operation where data has been driven on the bus for an extended period, without CE# going High and the device internal logic has

gone into standby mode to conserve power.

9.2 Power-Off with Hardware Data Protection

The memory is considered to be powered off when the core power supply (V) drops below the lock-out voltage (V| ko). When Ve
is below V| ko, the entire memory array is protected against a program or erase operation. This ensures that no spurious alteration
of the memory content can occur during power transition. During a power supply transition down to Power-Off, V|g should remain
less than or equal to V.

If Vec goes below Vrgt (Min) then returns above Vrgt (Min) to Ve minimum, the Power-On Reset interface state is entered and
the EAC starts the Cold Reset Embedded Algorithm.
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9.3 Power Conservation Modes

9.3.1 Interface Standby

Standby is the default, low power, state for the interface while the device is not selected by the host for data transfer (CE# = High).
All inputs are ignored in this state and all outputs except RY/BY# are high impedance. RY/BY# is a direct output of the EAC, not
controlled by the Host Interface.

9.3.2 Automatic Sleep

The automatic sleep mode reduces device interface energy consumption to the sleep level (Iccg) following the completion of a
random read access time. The device automatically enables this mode when addresses remain stable for tacc + 30 ns. While in
sleep mode, output data is latched and always available to the system. Output of the data depends on the level of the OE# signal
but, the automatic sleep mode current is independent of the OE# signal level. Standard address access timings (tacc o teace)
provide new data when addresses are changed. |ccg in DC Characteristics on page 72 represents the automatic sleep mode current
specification.

Automatic sleep helps reduce current consumption especially when the host system clock is slowed for power reduction. During
slow system clock periods, read and write cycles may extend many times their length versus when the system is operating at high
speed. Even though CE# may be Low throughout these extended data transfer cycles, the memory device host interface will go to
the Automatic Sleep current at tacc + 30 ns. The device will remain at the Automatic Sleep current for taggg. Then the device will
transition to the standby current level. This keeps the memory at the Automatic Sleep or standby power level for most of the long
duration data transfer cycles, rather than consuming full read power all the time that the memory device is selected by the host
system.

However, the EAC operates independent of the automatic sleep mode of the host interface and will continue to draw current during
an active Embedded Algorithm. Only when both the host interface and EAC are in their standby states is the standby level current
achieved.

9.4 Read

9.4.1 Read With Output Disable

When the CE# signal is asserted Low, the host system memory controller begins a read or write data transfer. Often there is a period
at the beginning of a data transfer when CE# is Low, Address is valid, OE# is High, and WE# is High. During this state a read access
is assumed and the Random Read process is started while the data outputs remain at high impedance. If the OE# signal goes Low,
the interface transitions to the Random Read state, with data outputs actively driven. If the WE# signal is asserted Low, the interface
transitions to the Write state. Note, OE# and WE# should never be Low at the same time to ensure no data bus contention between
the host system and memory.

9.4.2 Random (Asynchronous) Read

When the host system interface selects the memory device by driving CE# Low, the device interface leaves the Standby state. If
WEH# is High when CE# goes Low, a random read access is started. The data output depends on the address map mode and the
address provided at the time the read access is started.

The data appears on DQ15-DQO0 when CE# is Low, OE# is Low, WE# remains High, address remains stable, and the asynchronous
access times are satisfied. Address access time (tacc) is equal to the delay from stable addresses to valid output data. The chip
enable access time (icg) is the delay from stable CE# to valid data at the outputs. In order for the read data to be driven on to the
data outputs the OE# signal must be Low at least the output enable time (tog) before valid data is available.

At the completion of the random access time from CE# active ({cg), address stable (tacc), or OE# active (tog), whichever occurs
latest, the data outputs will provide valid read data from the currently active address map mode. If CE# remains Low and any of the
Auax 1o A4 address signals change to a new value, a new random read access begins. If CE# remains Low and OE# goes High the
interface transitions to the Read with Output Disable state. If CE# remains Low, OE# goes High, and WE# goes Low, the interface
transitions to the Write state. If CE# returns High, the interface goes to the Standby state. Back to Back accesses, in which CE#
remains Low between accesses, requires an address change to initiate the second access. See Asynchronous Read Operations
on page 78.

Document Number: 001-98285 Rev. *R Page 67 of 108



o S29GL01GS/S29GL512S
W CYPRESS S29GL256S/S29GL128S
e _d

EMBEDDED IN TOMORROW

9.4.3 Page Read

After a Random Read access is completed, if CE# remains Low, OE# remains Low, the Ay.x to A4 address signals remain stable,
and any of the A3 to A0 address signals change, a new access within the same Page begins. The Page Read completes much
faster (tpacc) than a Random Read access.

9.5 Write

9.5.1 Asynchronous Write
When WE# goes Low after CE is Low, there is a transition from one of the read states to the Write state. If WE# is Low before CE#
goes Low, there is a transition from the Standby state directly to the Write state without beginning a read access.

When CE# is Low, OE# is High, and WE# goes Low, a write data transfer begins. Note, OE# and WE# should never be Low at the
same time to ensure no data bus contention between the host system and memory. When the asynchronous write cycle timing
requirements are met the WE# can go High to capture the address and data values in to EAC command memory.

Address is captured by the falling edge of WE# or CE#, whichever occurs later. Data is captured by the rising edge of WE# or CE#,
whichever occurs earlier.

When CE# is Low before WE# goes Low and stays Low after WE# goes High, the access is called a WE# controlled Write. When
WEH# is High and CE# goes High, there is a transition to the Standby state. If CE# remains Low and WE# goes High, there is a
transition to the Read with Output Disable state.

When WE# is Low before CE# goes Low and remains Low after CE# goes High, the access is called a CE# controlled Write. A CE#
controlled Write transitions to the Standby state.

If WE# is Low before CE# goes Low, the write transfer is started by CE# going Low. If WE# is Low after CE# goes High, the address
and data are captured by the rising edge of CE#. These cases are referred to as CE# controlled write state transitions.

Wirite followed by Read accesses, in which CE# remains Low between accesses, requires an address change to initiate the
following read access.

Back to Back accesses, in which CE# remains Low between accesses, requires an address change to initiate the second access.

The EAC command memory array is not readable by the host system and has no ASO. The EAC examines the address and data in
each write transfer to determine if the write is part of a legal command sequence. When a legal command sequence is complete the
EAC will initiate the appropriate EA.

9.5.2 Write Pulse “Glitch” Protection

Noise pulses of less than 5 ns (typical) on WE# will not initiate a write cycle.

9.5.3 Logical Inhibit

Write cycles are inhibited by holding OE# at V|, or CE# at V|, or WE# at V. To initiate a write cycle, CE# and WE# must be Low
(VL) while OE# is High (V).

Document Number: 001-98285 Rev. *R Page 68 of 108



& CYPRESS

S29GL01GS/S29GL512S
S29GL256S/S29GL128S

EMBEDDED IN TOMORROW

10. Electrical Specifications

10.1  Absolute Maximum Ratings
Table 10.1 Absolute Maximum Ratings

Storage Temperature Plastic Packages

-65 °C to +150 °C

Ambient Temperature with Power Applied

-65 °Cto +125 °C

Voltage with Respect to Ground

All pins other than RESET# (Note 1)

0.5V to (Vio+ 0.5V)

RESET# (Note 1)

0.5V to (Vee + 0.5 V)

Output Short Circuit Current (Note 2) 100 mA
Vee -0.5Vto+40V
Vio -05Vto+40V
Notes:

1. Minimum DC voltage on input or I/O pins is —0.5 V. During voltage transitions, input or 1/0 pins may undershoot Vgg to —2.0 V for periods of up to 20 ns. See
Figure 10.3 on page 71. Maximum DC voltage on input or I/O pins is V¢ + 0.5 V. During voltage transitions, input or I/O pins may overshoot to V¢ + 2.0 V for periods

up to 20 ns. See Figure 10.4 on page 71

2. No more than one output may be shorted to ground at a time. Duration of the short circuit should not be greater than one second.

3. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a stress rating only; functional operation of the
device at these or any other conditions above those indicated in the operational sections of this data sheet is not implied. Exposure of the device to absolute maximum

rating conditions for extended periods may affect device reliability.

10.2 Latchup Characteristics

This product complies with JEDEC standard JESD78C latchup testing requirements.

10.3 Thermal Resistance

Table 10.2 Thermal Resistance

Parameter Description LAA064 LAEO64 TS056 Unit
Theta Ja Thermal resistance (junction to ambient) 25 27.3 46.2 °CW
10.4 Operating Ranges
10.4.1 Temperature Ranges
Spec
Parameter Symbol Device - Unit
Min Max
Industrial (1) -40 +85
) Industrial Plus (V) —40 +105
Ambient Temperature Ta - °C
Automotive, AEC-Q100 Grade 3 (A) —40 +85
Automotive, AEC-Q100 Grade 2 (B) —40 +105
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10.4.2 Power Supply Voltages

Voo 27Vto36V
Vio 1.65 V to Vg +200 mV

Operating ranges define those limits between which the functionality of the device is guaranteed.

10.4.3 Power-Up and Power-Down
During power-up or power-down Ve must always be greater than or equal to Vg (Ve 2 Vi)

The device ignores all inputs until a time delay of tycg has elapsed after the moment that V¢ and Vg both rise above, and stay
above, the minimum V¢ and Vg thresholds. During tycg the device is performing power on reset operations.

During power-down or voltage drops below V¢ Lockout maximum (V| ko), the Ve and Vg voltages must drop below Ve Reset
(VrsT) minimum for a period of tpp for the part to initialize correctly when V¢ and Vg again rise to their operating ranges. See
Figure 10.2 on page 71. If during a voltage drop the V¢ stays above V| ko maximum the part will stay initialized and will work
correctly when Ve is again above Ve minimum. If the part locks up from improper initialization, a hardware reset can be used to
initialize the part correctly.

Normal precautions must be taken for supply decoupling to stabilize the V¢ and Vg power supplies. Each device in a system
should have the V¢ and Vg power supplies decoupled by a suitable capacitor close to the package connections (this capacitor is
generally on the order of 0.1 pyF). At no time should V| be greater then 200 mV above Ve (Ve 2 Vg =200 mV).

Table 10.3 Power-Up/Power-Down Voltage and Timing

Symbol Parameter Min Max Unit
Vee Ve Power Supply 2.7 3.6 \
Viko Ve level below which re-initialization is required (Note 1) 225 25 \

Vee and Vg Low voltage needed to ensure initialization will occur

VRsT (Note 1) 1.0 - \Y
tvcs Ve and Vg = minimum to first access (Note 1) 300 - us
tpD Duration of Voo £ Vrst(min) (Note 1) 15 - us
Note:
1. Not 100% tested.
Figure 10.1 Power-up
Power Supply
Voltage
A
Vee (max)
Vee (min)
Vio(max) /
V.o (min) ——
Vee
Vi tucs Full Device Access
time "
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Figure 10.2 Power-down and Voltage Drop

Vcc and V\o
A
Vee(max)
<t L
No Device Access Allowed /
Vcc(min) . oy P -
/ B t " Full Device
VCS A
CCESS
Viko (max) Allowed
Vrst (Min)
B tep
time "

10.4.4 Input Signal Overshoot

Figure 10.3 Maximum Negative Overshoot Waveform

20 ns 20 ns
- XXX XXX
V||_ min

20V- — —l— — -

20 ns

Figure 10.4 Maximum Positive Overshoot Waveform
20 ns

V|o+2.0V _-_———— -

VlH maxm
V|H min

20 ns 20 ns
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10.5 DC Characteristics
Table 10.4 DC Characteristics (—40 °C to +85 °C)
Parameter Description Test Conditions Min Typ Max Unit
(Note 2)
I Input Load Current VN = Vss to Ve, Ve = Ve max - +0.02 1.0 MA
ILo Output Leakage Current Vout = Vss to Ve, Ve = Ve max - +0.02 1.0 MA
. CE# = V|, OE# = V|, Address _
lecq Ve Active Read Current switching @ 5 MHz, Vg = Vg Max 55 60 mA
CE# = V|, OE# = V|, Address B
lcco Ve Intra-Page Read Current switching @ 33 MHz, Vg = Ve max 9 25 mA
Ve Active Erase/Program _ _ _ _
lCC3 Current (NOtES 1, 2) CE# = V||_, OE# = VlHr VCC = VCC max 45 100 mA
CE#, RESET#, OE# = VlHr V|H = V|o
I Ve Standby Current - 70 100 A
ccd ce Y VL= Vss, Vee = Vee max i
CE# =V, RESET#=V,, B
lces Ve Reset Current (Notes 2, 7) Vee = Voo max 10 20 mA
ViH=Vio, ViL = Vss, _
) VCC = VCC max, tACC +30ns 3 6 mA
lccs Automatic Sleep Mode (Note 3)
V|H = V|o, V|L = VSS: _ 100 150 lJA
Vee = Vee max, tassp
Ve Current during power up RESET# =V, CE#=V|g, OE#=V|g, _
loc7 | (Notes 2, 6) Veg = Voo max, 53 80 mA
ViL Input Low Voltage (Note 4) -0.5 - 0.3xV|p \
ViH Input High Voltage (Note 4) 0.7 xV|p - Vio+04 \
loL = 100 pA for DQ15-DQO; _ _
VoL Output Low Voltage (Notes 4, 8) loL =2 MA for RY/BY# 0.15 xVip| V
VoH Output High Voltage (Note 4) lon = 100 pA 0.85x Vg - - \
Low V¢ Lock-Out Voltage _
Viko | (Note o) 2.25 2.5 Vv
Low Vg Power on Reset _ _
VRST | voltage (Note 2) 10 v
Notes:
1. Icc active while Embedded Algorithm is in progress.
2. Not 100% tested.
3. Automatic sleep mode enables the lower power mode when addresses remain stable for the specified designated time.
4. V|0=1.65V to V¢ or 2.7V to V¢ depending on the model.
5. Vcc=3Vand Vg =3Vor1.8V. When V|gis at 1.8V, I/O pins cannot operate at >1.8V.
6. During power-up there are spikes of current demand, the system needs to be able to supply this current to insure the part initializes correctly.
7. If an embedded operation is in progress at the start of reset, the current consumption will remain at the embedded operation specification until the embedded operation

is stopped by the reset. If no embedded operation is in progress when reset is started, or following the stopping of an embedded operation, Iccs will be drawn during
the remainder of tgrpy. After the end of tgpy the device will go to standby mode until the next read or write.

8. The recommended pull-up resistor for RY/BY# output is 5k to 10k Ohms.
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Table 10.5 DC Characteristics (-40°C to +105°C)

Parameter Description Test Conditions Min Typ Max Unit
(Note 2)

I Input Load Current VN = Vgs to Ve, Ve = Ve max - +0.02 1.0 HA

Lo Output Leakage Current Vout = Vss to Ve, Vee = Ve max - +0.02 1.0 HA

loc1 | Vee Active Read Current CE#= V), OF# = Vi, Address - 55 60 mA

switching @ 5 MHz, Ve = Ve max

CE# =V, , OE# = V|, Address _
lcco Ve Intra-Page Read Current switching @ 33 MHz, Vg = Ve max 9 25 mA

Ve Active Erase/Program

lccs Current (Notes 1, 2) CE# =V, OE# = V|, Voc = Voc max - 45 100 mA

CE#, RESET#, OE# =V, Viu =V
| Ve Standby Current : : IR ¥IH ~ Y10 - 70 200 A
ce4 ce y V|L= Vss, Vee = Ve max H

CE#=V,y, RESET# =V,

lecs Ve Reset Current (Notes 2, 7) Voo = Voo Max - 10 20 mA
ViH=Vio, ViL = Vss, _
) VCC = VCC max, tACC +30ns 3 6 mA
lccs Automatic Sleep Mode (Note 3)
ViH=Vio, ViL = Vss, _ 100 200 VA
Vee = Ve max, tasss
Ve Current during power-up RESET# =V, CE#=V|g, OE#=V|g, _
loc7 | (Notes 2, 6) Veg = Voo max, 53 80 mA
ViL Input Low Voltage (Note 4) -0.5 - 0.3 x Vg \
ViH Input High Voltage (Note 4) 0.7 xV|p - Vio+04 \
loL = 100 pA for DQ15-DQO; _ _
VoL Output Low Voltage (Notes 4, 8) lo, =2 MA for RY/BY# 0.15xV|g| V
VoH Output High Voltage (Note 4) lop = 100 pA 0.85 x Vo - - \
Low V¢ Lock-Out Voltage _
Viko (Note 2) 2.25 25 3
Low Vg Power on Reset _ _
VRST | voltage (Note 2) 10 v

Notes:
. lcc active while Embedded Algorithm is in progress.

. Not 100% tested.

. Automatic sleep mode enables the lower power mode when addresses remain stable for the specified designated time.

. Vi0=1.65Vto Ve or 2.7 V to V¢ depending on the model.

Vcc=3VandV,g=3Vor1l.8V. WhenVisat 1.8V, /O pins cannot operate at >1.8 V.

. During power-up there are spikes of current demand, the system needs to be able to supply this current to insure the part initializes correctly.

. If an embedded operation is in progress at the start of reset, the current consumption will remain at the embedded operation specification until the embedded operation
is stopped by the reset. If no embedded operation is in progress when reset is started, or following the stopping of an embedded operation, Icc7 will be drawn during
the remainder of trpy. After the end of tgpy the device will go to standby mode until the next read or write.

8. The recommended pull-up resistor for RY/BY# output is 5k to 10k Ohms.

N o oA wN P
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10.6 Capacitance Characteristics
Table 10.6 Connector Capacitance for FBGA (LAA) Package
Parameter Symbol Parameter Description Test Setup Typ Max Unit
CiN Input Capacitance ViN=0 8 9 pF
Cout Output Capacitance Vour=0 5 7 pF
Cinz Control Pin Capacitance Vin=0 4 8 pF
RY/BY# Output Capacitance Vour=0 3 4 pF
Notes:
1. Sampled, not 100% tested.
2. Test conditions Tp = 25 °C, f = 1.0 MHz.
Table 10.7 Connector Capacitance for FBGA (LAE) Package
Parameter Symbol Parameter Description Test Setup Typ Max Unit
CiN Input Capacitance ViN=0 7 8 pF
Court Output Capacitance Vour=0 5 6 pF
Cinz Control Pin Capacitance Vin=0 3 7 pF
RY/BY# Output Capacitance Voutr=0 3 4 pF
Notes:
1. Sampled, not 100% tested.
2. Test conditions Ty = 25 °C, f = 1.0 MHz.
Table 10.8 Connector Capacitance for TSOP Package
Parameter Symbol Parameter Description Test Setup Typ Max Unit
Cin Input Capacitance Viy=0 7 8 pF
Cout Output Capacitance Vour =0 5 6 pF
Cing Control Pin Capacitance ViN=0 3 7 pF
RY/BY# Output Capacitance Vour =0 3 4 pF

Notes:
1. Sampled, not 100% tested.

2. Test conditions Ty = 25 °C, f = 1.0 MHz.

Document Number: 001-98285 Rev. *R

Page 74 of 108



o S29GL01GS/S29GL512S
W CYPRESS S29GL256S/S29GL128S
e _d

11. Timing Specifications

11.1  Key to Switching Waveforms

Waveform Inputs Outputs

Steady

m Changing fromHto L

ﬂ— Changing from L to H

m Don't Care, Any Change Permitted Changing, State Unknown

M Does Not Apply Center Line is High Impedance State (High-2)

11.2 AC Test Conditions

Figure 11.1 Test Setup

Device

Under
Test
:J ’

Table 11.1 Test Specification

Parameter All Speeds Units
Output Load Capacitance, C|_ 30 pF
Input Rise and Fall Times (Note 1) 1.5 ns
Input Pulse Levels 0.0-Vip \
Input timing measurement reference levels V,o/2 \
Output timing measurement reference levels Vio/2 \

Note:
1. Measured between V| max and V, min.
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Figure 11.2 Input Waveforms and Measurement Levels

V.
10 Input 0.5V %% Measurement Leve] ———— >€ 0.5V,  Output

0.0V

11.3 Power-On Reset (POR) and Warm Reset

Normal precautions must be taken for supply decoupling to stabilize the V¢ and Vo power supplies. Each device in a system
should have the V¢ and Vg power supplies decoupled by a suitable capacitor close to the package connections (this capacitor is
generally on the order of 0.1 pF).

Table 11.2 Power ON and Reset Parameters

Parameter Description Limit Value Unit
tves Ve Setup Time to first access (Notes 1, 2) Min 300 Us
tvios Vo Setup Time to first access (Notes 1, 2) Min 300 Ms
tRPH RESET# Low to CE# Low Min 35 Us

trp RESET# Pulse Width Min 200 ns

tRH Time between RESET# (High) and CE# (low) Min 50 ns

tcen CE# Pulse Width High Min 20 ns
Notes:

1. Not 100% tested.
2. Timing measured from V¢ reaching V¢ minimum and Vg reaching V,g minimum to V,; on Reset and V,, on CE#.

3. RESET# Low is optional during POR. If RESET is asserted during POR, the later of tgpy, tyios, Of tycs Will determine when CE# may go Low. If RESET# remains Low
after ty,os, Or tycs is satisfied, trpy is measured from the end of ty,gg, or tycs. RESET must also be High tgy before CE# goes Low.

4. Ve 2 Vo - 200 mV during power-up.
5. Vcc and Vg ramp rate can be non-linear.
6. Sum of tgp and tgy must be equal to or greater than trpy

11.3.1 Power-On (Cold) Reset (POR)

During the rise of power supplies the Vg supply voltage must remain less than or equal to the V¢ supply voltage. V| also must
remain less than or equal to the Vg supply.

The Cold Reset Embedded Algorithm requires a relatively long, hundreds of s, period (t,cg) to load all of the EAC algorithms and
default state from non-volatile memory. During the Cold Reset period all control signals including CE# and RESET# are ignored. If
CE#is Low during tycg the device may draw higher than normal POR current during tycg but the level of CE# will not affect the Cold
Reset EA. CE# or OE# must transition from High to Low after ty,cg for a valid read or write operation. RESET# may be High or Low
during tycs. If RESET# is Low during tycg it may remain Low at the end of tycg to hold the device in the Hardware Reset state. If
RESET# is High at the end of t,cs the device will go to the Standby state.

When power is first applied, with supply voltage below Vigt then rising to reach operating range minimum, internal device
configuration and warm reset activities are initiated. CE# is ignored for the duration of the POR operation (tycg or tyjos). RESET#
Low during this POR period is optional. If RESET# is driven Low during POR it must satisfy the Hardware Reset parameters tgp and
trpH. In which case the Reset operations will be completed at the later of tycg or ty 05 O trpn-

During Cold Reset the device will draw Icc7 current.
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Figure 11.3 Power-Up Diagram

I tVCs
vee __ /
| tVIOS
VIO /
RESET# yA /
L trH—s]
[ tCEH—

CE# £ / \ -

11.3.2 Hardware (Warm) Reset

During Hardware Reset (tgpy) the device will draw Iccs current.

When RESET# continues to be held at Vgg, the device draws CMOS standby current (Icc4). IfRESET# s held at V,, but not at Vgg,
the standby current is greater.

If a Cold Reset has not been completed by the device when RESET# is asserted Low after tyg, the Cold Reset# EA will be
performed instead of the Warm RESET#, requiring tycg time to complete.

See Figure 11.4 on page 77.

After the device has completed POR and entered the Standby state, any later transition to the Hardware Reset state will initiate the
Warm Reset Embedded Algorithm. A Warm Reset is much shorter than a Cold Reset, taking tens of us (tgpy) to complete. During
the Warm Reset EA, any in progress Embedded Algorithm is stopped and the EAC is returned to its POR state without reloading
EAC algorithms from non-volatile memory. After the Warm Reset EA completes, the interface will remain in the Hardware Reset
state if RESET# remains Low. When RESET# returns High the interface will transit to the Standby state. If RESET# is High at the
end of the Warm Reset EA, the interface will directly transit to the Standby state.

If POR has not been properly completed by the end of ty,cg, a later transition to the Hardware Reset state will cause a transition to
the Power-on Reset interface state and initiate the Cold Reset Embedded Algorithm. This ensures the device can complete a Cold
Reset even if some aspect of the system Power-On voltage ramp-up causes the POR to not initiate or complete correctly. The RY/
BY# pin is Low during cold or warm reset as an indication that the device is busy performing reset operations.

Hardware Reset is initiated by the RESET# signal going to V..

Figure 11.4 Hardware Reset

N
tRP "

I
RESET# \ /

tRPH

CE# / \
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11.4 AC Characteristics

11.4.1 Asynchronous Read Operations
Table 11.3 Read Operation Vg =V =2.7 V10 3.6 V (—40 °C to +85 °C)
Parameter Speed Option
Description Test Setup Unit
JEDEC | Std 90 100 110
i 128 Mb, 256 Mb ) 90 100 -
tavav trc | Read Cycle Time (Note 1) 512 b, 1 Gb Min — 100 10 ns
tavav | tacc |Address to Output Delay CE# = Vi 128 Mb, 256 Mb Max % 100 _ ns
OF# =V 512 Mb, 1 Gb - 100 110
teLqv tce | Chip Enable to Output Delay |OE#=V,_ 128 Mb, 256 Mb Max % 100 _ ns
512 Mb, 1 Gb - 100 110
tpacc | Page Access Time 128 Mb, 256 Mb Max 1 20 _ ns
512 Mb, 1 Gb - 15 20
teLav toe | Output Enable to Output Delay Max 25 ns
taxax for Out_put Hold time fror_n addresses, CE# or OE#, Min 0 ns
Whichever Occurs First
teHaz o (C’\lhci)r;)eE1n)abIe or Output Enable to Output High-Z Max 15 ns
) Read Min 0 ns
forn Output Enable Hold Time Toggle and .
(Note 1) Data# Polling Min 10 ns
tassp | Automatic Sleep to Standby time (Note 1) L e ,\;};i i
Note:
1. Not 100% tested.
Table 11.4 Read Operation V|g =1.65V to Vee, Ve =2.7 V10 3.6 V (—40 °C to +85 °C)
Parameter Speed Options
Description Test Setup Unit
JEDEC | Std 100 110 120
tavav tre |Read Cycle Time (Note 1) 128 Mb, 256 Mb Min 100 1o _ ns
512 Mb, 1 Gb - 110 120
tavay | tacc |Address to Output Delay CE# =V 128 Mb, 256 Mb Max 100 1o _ ns
OFB# =V 512 Mb, 1 Gb - 110 120
teLqv tcg | Chip Enable to Output Delay | OE#=V,_ 128 Mb, 256 Mb Max 100 1o _ ns
512 Mb, 1 Gb - 110 120
teace | Page Access Time 128 Mb, 256 Mb Max 2 %0 _ ns
512 Mb, 1 Gb - 25 30
teLav toe | Output Enable to Output Delay Max 35 ns
taxax for Output led time from add_resses, CE#or Min 0 ns
OE#, Whichever Occurs First
teHaz o gr(m;\?oltigi?le or Output Enable to Output High- Max 20 ns
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Table 11.4 Read Operation Vg = 1.65V to Ve, Voo = 2.7 V10 3.6 V (40 °C to +85 °C) (Continued)

Parameter L. Speed Options .
Description Test Setup Unit
JEDEC | std 100 | 110 | 120
) Read Min 0 ns
¢ Output Enable Hold Time Toadl 3
OEH Note 1 oggle an .
( ) Data# Polling Min 10 ns
: , CE#=V, Typ Hs
tassg |Automatic Sleep to Standby time (Note 1) Address stable o "
Note:
1. Not 100% tested.
Table 11.5 Read Operation Vig = Vec =2.7 V1o 3.6 V (—40 °C to +105 °C)
Parameter Lo Speed Option .
Description Test Setup Unit
JEDEC| Std 100 110 120
¢ ; Read Cycle Time (Note 1) 128 Mb, 256 Mb Mi 100 110 -
ea cle Time (Note in ns
AVAV L RC y 512 Mb, 1 Gb - 110 120
¢ ¢ Add to Outout Del CE#=V, 128 Mb, 256 Mb M 100 110 -
ress to Output Dela ax ns
avQv ) Ace P Y |oE#=Vvi.  [512Mb, 1 Gb - 110 120
Chip Enable to Output _ 128 Mb, 256 Mb 100 110 -
t t OE#=V Max ns
ELQV | G |Delay L [512Mb, 1Gb - 110 120
¢ b A - 128 Mb, 256 Mb M 15 20 -
age Access Time ax ns
PacC | Tad 512 Mb, 1 Gb - 15 20
teLav toe Output Enable to Output Delay Max 25 ns
t ¢ Output Hold time from addresses, CE# or Min 0 ns
AXQX OH | OE#, Whichever Occurs First
Chip Enable or Output Enable to Output
teHaz | 'oF  |High-z (Note 1) Max 15 ns
) Read Min 0 ns
¢ Output Enable Hold Time Toadl 3
OEH Note 1 oggle an .
( ) Data# Polling Min 10 ns
, : CE#=V,_, Address | TYP Hs
tassg |Automatic Sleep to Standby time (Note 1) stable Vo 5 "
Note:
1. Not 100% tested.
Table 11.6 Read Operation V|g =1.65V to Vg, Ve =2.7 V10 3.6 V (40 °C to +105 °C)
Parameter Lo Speed Option .
Description Test Setup Unit
JEDEC| Std 110 120 130
¢ ; Read Cycle Time (Note 1) 128 Mb, 256 Mb Mi 110 120 -
ea cle Time (Note in ns
ARV RC y 512 Mb, 1 Gb - 120 130
¢ ¢ Add to Outout Del CE#=V, 128 Mb, 256 Mb M 110 120 -
ress to Output Dela ax ns
avQv ) Ace P Y |oE#=Vvi.  [512Mb, 1 Gb - 120 130
Chip Enable to Output _ 128 Mb, 256 Mb 110 120 -
t t OE#=V Max ns
ELQv | CE  |Delay - [512Mb, 1Gb - 120 130
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Table 11.6 Read Operation Vg =1.65V to Vg, Voo =2.7 V10 3.6 V (40 °C to +105 °C) (Continued)

Parameter Lo Speed Option .
Description Test Setup Unit
JEDEC| Std 110 120 130
i 128 Mb, 256 Mb 25 30 -
tpacc | Page Access Time 512 Vb 1Gb Max — Y 0 ns
teLav toe Output Enable to Output Delay Max 35 ns
t ¢ Output Hold time from addresses, CE# or Min 0 ns
AXQX OH | OE#, Whichever Occurs First
Chip Enable or Output Enable to Output
teHaz | 'oF  |High-z (Note 1) Max 20 ns
) Read Min 0 ns
¢ Output Enable Hold Time Toaal 3
OEH Note 1 oggle an :
( ) Data# Polling Min 10 ns
. : CE#=V,, Address | TYP S Hs
tassg | Automatic Sleep to Standby time (Note 1) stable Vax 5 =

Note:
1. Not 100% tested.

Figure 11.5 Back to Back Read (tacc) Operation Timing Diagram

| tACC [D tOH
Amax-A0 :X X X X
tDF
| tCE M tOH r
CE# ™\ AT\ /T
tDF
l—tOEb r tOH r
OE# |/ \__/ |
DQ15-DQO @O aaOo—
Figure 11.6 Back to Back Read Operation (tgc)Timing Diagram
tRC ¢
| tACC tOH —‘
Amax-A0 X X
| tCE
CE# \
l—tOE-’* tOH [—b tDF
OE# \___ /]
DQ15-DQO 0@ O

Note:
Back to Back operations, in which CE# remains Low between accesses, requires an address change to initiate the second access.
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Figure 11.7 Page Read Timing Diagram

I tACC
Amax-A4 X
A3-20 X X X X_
I tCE
CE# ™ \
l—tOE—-
OE# \
—-| tPACC
DQ15-DQO X X X X_

Note:
Word Configuration: Toggle A0, A1, A2, and A3.
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11.4.2 Asynchronous Write Operations
Table 11.7 Write Operations

Parameter = =
Description Vio=27V | Vig=185V | ;4
JEDEC Std to Vec to Vec
tavav twe Write Cycle Time (Note 1) Min 60 ns
tavwiL tas Address Setup Time Min 0 ns
taso Add_ress Setup Time to OE# Low during toggle bit Min 15 ns
polling
tLax taH Address Hold Time Min 45 ns
t Address Hold Time From CE# or OE# High during Min 0 ns
AHT toggle bit polling
tDvwH tps Data Setup Time Min 30 ns
HWHDX toH Data Hold Time Min 0 ns
Output Enable High during toggle bit polling or .
toepH following status register read. Min 20 ns
¢ ¢ Read Recovery Time Before Write Min 0 ns
GHWL GHWL | (OE# High to WE# Low)
tepwL tes CE# Setup Time Min 0 ns
tWHEH tCH CE# Hold Time Min 0 ns
twowH twe WE# Pulse Width Min 25 ns
HAHWL twPH WE# Pulse Width High Min 20 ns

Note:
1. Not 100% tested.

Figure 11.8 Back to Back Write Operation Timing Diagram

s e o
Amax-A0 X X
s |
tAH e
k_. 1cS »—-| {CH
CE# ™\ / \ /T
OE#
—— tWP————— tWPH—-|
we#— \ / \__/
{D
{DH
DQ15-DQO X XX X
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Figure 11.9 Back to Back (CE#VIL) Write Operation Timing Diagram

lk We ='I
Amax-A0 T X X
b tas J
tAH ¢
|>—- tcs
CE#~  \ /S
OE#
C— tWP—+— tWPH—-l
we#— 0 N/ \ /
T— tDS—-|
tDH
DQ15-DQ0 I X XX X

Figure 11.10 Write to Read (tacc) Operation Timing Diagram

tAH
—.| + tAS p-tSR_Wl——————tACC—————{ | toH
Amax-A0 X X
| tOH
—-| e {CS {DF
CE# \ /
| tOH
{OEH ='| {OE—» {DF
OE# \ |/
— (VP —>
wE#~ \____ /
— |« tDH
|>—tDs—- r
pa1s-DeO—@EX XD @
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Figure 11.11 Write to Read (tcg) Operation Timing Diagram

——— tAH —>|
k—- tAS SR tACC o toH
Amax-A0 X XX X
» tOH
—| [+ tc8f |- tCH | {CE {DF
CE# \ / \ /
-+ tOH
{OEH =|' {OE {DF
OE# \ /
p— tVWP—
weE# N\ /
— tDH
|>—tDs—- r
DQ15-DQ0—@ XD o&COE—
Figure 11.12 Read to Write (CE# V) Operation Timing Diagram
e tAS
[———1ACC to:‘ >—tAH—-|
Amax-A0 :X )-
I {CE »tCH-|
CE# ™ \ /T
tGHWL
s tOH
[ tOE {Df
OE# \
b tVWP->!
WE# \___ /7
DS
ﬁ»—tDH—-I
DQ15-DQO COOMm—< —
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Figure 11.13 Read to Write (CE# Toggle) Operation Timing Diagram

tAS
I tACC tOH ’.->— tAH——{
Amax-A0 :X ( X X
> tOH
I {CE DF{  pritcs —f |« toH
CE# ™ \ A\ /S
—tGHWL->
> tOH
l—tOE tDF
OE# \
— tWP—
WE# ./
;:' tDH
p—0s ’+
DQ15-DQO OE0C———@—
Table 11.8 Erase/Program Operations
Parameter Description Vio=27V |Vig=185V | ;4
JEDEC Std to Vec to Vec
Wirite Buffer Program Operation Typ (Note 3) Hs
fvHWH1 twhwHt | Effective Write Buffer Program Operation per Word Typ (Note 3) Us
Program Operation per Word or Page Typ (Note 3) Ms
fwHWH2 twHwH2 | Sector Erase Operation (Note 1) Typ (Note 3) ms
tsusy Erase/Program Valid to RY/BY# Delay Max 80 ns
tsriw Latency between Read and Write operations (Note 2) Min 10 ns
tesL Erase Suspend Latency Max (Note 3) Hs
tpsL Program Suspend Latency Max (Note 3) Hs
trB RY/BY# Recovery Time Min 0 Ms

Notes:
1. Not 100% tested.

2. Upon the rising edge of WE#, must wait tsgy before switching to another address.
3. See Table 5.4 on page 43 and Table 5.5 on page 44 for specific values.
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Figure 11.14 Program Operation Timing Diagram

Program Command Sequence (last two cycles) : Read Status Data (last two cycles)
|
twe < tas—» /0
Addresses 555h PA X}K PA X X
// !
—> tan |
I
CE# /_\ N\ /_/ b\ /=
> topy < :
/] -
1/
OE# ! /_\
—\ /-
| typ | <~ WHwH ————
/]
/" N\ 1/
WE# / N\
< tog—> < typy >

— tDS [
— tDH |——

AOh { PD /)

Data ﬁ / { Status >—

—> tBusy tRe—>

RY/BY#

Note:
1. PA = program address, PD = program data, Doy is the true data at the program address.

Figure 11.15 Chip/Sector Erase Operation Timing Diagram

I
Erase Command Sequence (last two cycles) 1 Read Status Data (last two cycles)
|

tye ——>te——TMhs—t !

|
Addresses 2AAh SA | VA X VA ><

555h for chip erase 1

\ Progress Complete >'_

10 for Chip Erase|

—»{lgusy <—trg—>

_>tAH |
CE# I
VN \ /N /N
|
//// | |

OE# —> ey | \ /_\ /
|
twp [<— I
WE# / T

< twpH———> — twHwH2
a—{cs |
|
|
|
|
Data vy (.

|
|
|
|
|
|
|
|
|

RY/BY# /
!

Note:
1. SA = sector address (for sector erase), VA = valid address for reading status data.
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Table 11.9 ASO Entry Timing

tASOSTART Falling edge of CE# or address change whichever comes last
tASOEND Rising edge of CE# or Rising edge of WE# whichever comes first
tASOENTRY 25 ns < tasoENTRY < 50 NS or tagoenTRY > 150 ns

Note:

1. If this timing cannot be achieved, perform the following steps immediately after ASO Exit and before resuming normal processing: read one word from each of 64
unique 32 byte-aligned pages.

Figure 11.16 ASO Entry Timing

Addresses /( First command cycle to enter ASO X

CE# —\ l€—— tASOSTART /

<«— tASOEND

WE# \ A

A

tASOENTRY

Note:
1. Applicable to any ASO entry command.

Figure 11.17 Data# Polling Timing Diagram (During Embedded Algorithms)

tre —> /)
Addresses VA mll VA @( VA X
/
t

CE# e AN / \ S
OE# o ‘__ %/_\ /

—
O
I

~—"1oEH < r]
WE# 1/
—/
|~ {op >
High Z
DQ7 <\ Complement '-/,/ Complement <True Valid Data

- High Z
DQ6-DQO Status Data _[)-'-/,/ Status Data < True Valid Data
> tgusy
RY/BY# |
Note:

1. VA =Valid address. lllustration shows first status cycle after command sequence, last status read cycle, and array data read cycle.

Document Number: 001-98285 Rev. *R Page 87 of 108



o S29GL01GS/S29GL512S
e CYPRESS S29GL256S/S29GL128S

- EMBEDDED IN TOMORROW

Figure 11.18 Toggle Bit Timing Diagram (During Embedded Algorithms)

—> € > tas €
1/
Addresses /)
T
tAHT
> [€—taso
CE# / \ ;
—>  tcepn e’
f€——logn—» .,
4 1/
WE# _/
—>»  logpn €
OE# | / \ /_\
1
—t]
o ——>itor [——
DQ2 and DQ6 Valid Data S\{giijs S\{::i:is ’” - <Va|id Data
(first read) (second read) (stops toggling)

RY/BY# \ / /

1

Note:
1. DQ6 will toggle at any read address while the device is busy. DQ2 will toggle if the address is within the actively erasing sector.

Figure 11.19 DQ2 vs. DQ6 Relationship Diagram
Enter

Embedded Erase Enter Erase Erase
Erasing Suspend Suspend Program Resume
WE# ||||”||||“ Erase I_I Erase Suspend |||||||| Erase EraseSuspendI_l Erase Erase
Read Suspend Read Complete
Program

(1 il IR —
e UM i

1. The system may use OE# or CE# to toggle DQ2 and DQ6. DQ2 toggles only when read at an address within the erase-suspended sector.

11.4.3 Alternate CE# Controlled Write Operations
Table 11.10 Alternate CE# Controlled Write Operations

Parameter Description Vio=27V |Vig=165V | ;4
JEDEC Std to Vec to Vec
tavav twe Write Cycle Time (Note 1) Min 60 ns
tavwiL tas Address Setup Time Min 0 ns
taso ﬁglcljigzss Setup Time to OE# Low during toggle bit Min 15 ns
fwLax taH Address Hold Time Min 45 ns
tarT Address_ HoId_ Time From CE# or OE# High during Min 0 ns
toggle bit polling
tDvwH tps Data Setup Time Min 30 ns
fwHDX toH Data Hold Time Min 0 ns
tcepH CE# High during toggle bit polling Min 20 ns
toEPH OE# High during toggle bit polling Min 20 ns
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Table 11.10 Alternate CE# Controlled Write Operations (Continued)
Parameter Description Vio=27V |Vig=165V | ;4
JEDEC Std to Vec to Vec
¢ ¢ Read Recovery Time Before Write Min 0 ns
GHEK GHEL | (OE# High to WE# Low)
tWLEL tws WE# Setup Time Min ns
tELWH tWH WE# Hold Time Min ns
tELEH tep CE# Pulse Width Min 25 ns
tEHEL tepH CE# Pulse Width High Min 20 ns

Note:
1. Not 100% tested.

Figure 11.20 Back to Back (CE#) Write Operation Timing Diagram

| e ='|
Amax-A0 X X
L tas J
tAH 2
{CP . tCPH—-I
CE#~  \ / \___  /
OE#
— tws —{ twH
WE# I AT y
—— tDS—'—-| {DH
DQ15-DQO X X X X

Figure 11.21 (CE#) Write to Read Operation Timing Diagram

PR

ACC
Amax-A0 X X
tAH —-| : {CE HoFs]
CE#~ \___ / \ 1T
{OEH ='I {OE—»
OF# \ [
™ tws 1 tWH
WE# ~ \ |/
] 1DH
— DS —| -|tOH
pa1s-DRO—Ex P ECO@-
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12. Physical Interface

121  56-pin TSOP

1211 Connection Diagram

/ L

NC for GL1288 — A23 —— 4 g 56
oy —. O  56PinTSOP e
A5 —3 54
A4 —4 53
A13 —5 52
A2 —s 51
Al —7 50
A10 ——sg 49
A9 —9 48
A8 —— 10 47
A9 — 11 46
A20 — 12 45
WE# — 13 44

RESET# —— 14 43
A21 — 15 42
WP# —— 16 41

RY/BY# ——17 40
Al8 — 18 39
Al7 — 19 38

A7 —20 37
A6 — 21 36
A5 — 22 35
A4 — 23 34
A3 —— 24 33
A2 —25 32
Al — 26 31
RFU —— 27 30
DNU ———]28 ,y 29
17

Notes:

Figure 12.1 56-pin Standard TSOP

A24 —— NC for GL256S, GL128S
A25 —— NC for GL512S, GL256S, GL128S
A16
RFU
Vss
DQ15
DQ7
DQ14
DQ6
DQ13
DQ5
DQ12
DQ4
Vee
DQ11
DQ3
DQ10
DQ2
DQ9
DQ1
DQ8
DQO
OE#
Vss
CE#
A0
RFU
Vio

1. Pin 28, Do Not Use (DNU), a device internal signal is connected to the package connector. The connector may be used by Cypress for test or other purposes and is
not intended for connection to any host system signal. Do not use these connections for PCB Signal routing channels. Though not recommended, the ball can be

connected to V¢ or Vgg through a series resistor.
2. Pin 27, 30, and 53 Reserved for Future Use (RFU).
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121.2 Physical Diagram

Figure 12.2 56-pin Thin Small Outline Package (TSOP), 14 x 20 mm

STANDARD PIN OQUT (TOP VIEW)

0.08MM (0.0031") @[C[A-B &)

o — AL

/'A |
= i WITH PLATING
A - SEE DETAIL B oisisisie
/ W’/I"’,"I/’f',{" t
f = % i
= A ~—b 1—\— BASE METAL
D1
A SECTION B—B
I D — NG —
B, - e ‘ — |
| - =
Df‘ i T\ A 1
LB SEE DETAIL A—/ f —
: X =AORB
R
DETAIL B
I_ C
/ T GAUGE PLANE
/ 9-5 P Loosuu (0.0098") BSC
PARALLEL TO
SEATING PLANE — L
DETAIL A
PACKAGE] TS 56 m
JEDEC MO-142 (B) EC A CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm).
SYMBOL| MIN. | NOM. | MAX. (DIMENSIONING AND TOLERANCING CONFORMS TO ANSI Y14.5M-1982.)
A — - 1.20 PIN 1 IDENTIFIER FOR STANDARD PIN OUT (DIE UP).
Al 0.05 - 0.15 TO BE DETERMINED AT THE SEATING PLANE -C- . THE SEATING PLANE IS
A2 0.95 1.00 1.05 DEFINED AS THE PLANE OF CONTACT THAT IS MADE WHEN THE PACKAGE
o1 0'17 0'20 0'23 LEADS ARE ALLOWED TO REST FREELY ON A FLAT HORIZONTAL SURFACE.
: : : DIMENSIONS D1 AND E DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
b 0.17 0.22 0.27 MOLD PROTUSION IS 0.15 mm PER SIDE.
cl 0.10 - 0.16 DIMENSION b DOES NOT INCLUDE DAMBAR PROTUSION. ALLOWABLE
c 0.10 === 0.21 DAMBAR PROTUSION SHALL BE 0.08 mm TOTAL IN EXCESS OF b

DIMENSION AT MAX MATERIAL CONDITION. MINIMUM SPACE BETWEEN
PROTRUSION AND AN ADJACENT LEAD TO BE 0.07 mm.

THESE DIMESIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN

O

19.80 20.00 20.20
D1 18.30 18.40 18.50

>k BB

E 13.90 | 14.00 14.10 0.10 mm AND 0.25 mm FROM THE LEAD TIP.

e 0.50 BASIC LEAD COPLANARITY SHALL BE WITHIN 0.10 mm AS MEASURED FROM THE
L 0.50 0.60 0.70 SEATING PLANE.

% 0 - 8 /8\ DIMENSION "e" IS MEASURED AT THE CENTERLINE OF THE LEADS.

R 0.08 0.20

N 56

3160\38.10A
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12.2 64-Ball FBGA

12.2.1

A

Connection Diagram

Figure 12.3 64-ball Fortified Ball Grid Array

TOP VIEW

PRODUCT Pinout

C D E F G H

N
I\
,
\
/‘\

N\

N 7

\ \

~

4

NC for GL128S

S

~

( wes Mpresete# M A21
~
-

N 7

lRY/BY#‘l wpz M A8

NC for GL256S, GL128S
I_ NC for GL512S, GL256S, GL128S
-

o|~ -~ -~ ¢|~
e

e N oz N oz A A

‘( A23 ‘( Vio ‘( Vss ‘( A24 ‘( A25
\ \ \ \

\...’ \...’ S =
PASIRENED AR
I‘! Al6 ‘! RFU ‘! DQ15 ‘! VSS I‘
. \ . \ \\’ . \’
N 7 N 7 N N o7
[ paz "( DQ14 "( DQ13 "( DQs

\ .—,
=Y =Y

N 7 N\
‘! aa M a5
I\ I\

-~ -~
- -
/7 /7
"( ato M At
AN
RN

Al12

-~

= -7

N
\

-~
-

A A

Y
A8
\ \ AP Y
-~
Y Y
M pasa )
I\ /

'
N

~ - <~ N~ -

-~ -~ -~
4 N 7 N 7

M pes M pbai2 M vee
N\

AN -7 \\__/ ~_
—~ - - -
N\ / \ 4 N 7 N\ Y
‘l DQ2 ‘l DQ10 ‘l DQ11 ‘l paz \

-~
-~
4
N ENE]
\
-~

-
-~

N 7

-, \\__/

- -
N 7 N 7
[ a0
\__/

Y

/\

N 7
\

‘( CE# ‘( OE# ‘( Vss

\ \

PSRN / RN /

[ pnu M ovie M RFU ‘l NC
/ / / /

\ \ \ \
~ ~ ~ ~

‘l A0
’\

\.._
RN

NC
-

Notes:
1.

Ball E1, Do Not Use (DNU), a device internal signal is connected to the package connector. The connector may be used by Cypress for test or other purposes and is

not intended for connection to any host system signal. Do not use these connections for PCB Signal routing channels. Though not recommended, the ball can be

connected to V¢ or Vgg through a series resistor.
Balls F7 and G1, Reserved for Future Use (RFU).

3. Balls Al, A8, C1, D1, H1, and H8, No Connect (NC).
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12.2.2 Physical Diagram — LAE064

Figure 12.4 LAE064—64-ball Fortified Ball Grid Array (FBGA), 9 x 9 mm

D1
L=
k20 D A [e0]
2X
| i 6 F ED C B
! (5 (CXOX®) ! OO0 OCG—= f
O0O0O00OO00 |7
L o000looo0o | [
4 [E] —OOOOIOOOO 5 E:II
o 44— - = = =
] . OO0O0O0OO0OO0O |+
3 §_§’? A OQO0OO0OO00OOO0O |3
{ a comer o OOOOIOOOO 2
- I
)7)/ | 0000000 O+
T
100£0.5 Al
CORNER
RN/ [s0]
Al NX8b so| A\
CORNER WESEUEDE
TOP VIEW
A [ ! | [#/]0.25][c]
L 1
i [P ’:(—)-LJ-L)—(F)——__ __
A2 SEATING PLANE
Al [22[0.15[C]
NOTES:
PACKAGE LAE 064
SEbEC A 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS.
9.00 mm x 9.00 mm 3. BALL POSITION DESIGNATION PER JESD 95-1, SPP-010?
PACKAGE EXCEPT AS NOTED).
SYMBOL | MIN NOM MAX NOTE 4. [e] REPRESENTS THE SOLDER BALL GRID PITCH.
A 1.40 | PROFILE HEIGHT . SYMBOL "MD" IS THE BALL ROW MATRIX SIZE IN THE
Al 0.40 STANDOFF "D" DIRECTION.
A2 0.60 BODY THICKNESS SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE
[D] 9.00 BSC BODY SIZE “E" DIRECTION.
=] 9'00 BSC. oDy SIZE N IS THE TOTAL NUMBER OF SOLDER BALLS.
= : : DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL
DI 7.00 BSC. MATRIX FOOTPRINT DIAMETER IN A PLANE PARALLEL TO DATUM C.
EL 7.00 BSC. MATRIX FOOTPRINT SD AND SE ARE MEASURED WITH RESPECT TO DATUMS
MD 8 MATRIX SIZE D DIRECTION A AND B AND DEFINE THE POSITION OF THE CENTER
Ve . A ATRIX SIZE E DIRECTION SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN ?
N 64 BALL COUNT THE OUTER ROW PARALLEL TO THE D OR E DIMENSION,
b 0.50 0.60 0.70 | BALL DIAMETER RESPECTIVELY, SD OR SE = 0.000.
led 1.00 BSC. BALL PITCH - D DIRECTION WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN
THE OUTER ROW, SD OR SE =
1.00 BSC. BALL PITCH - E DIRECTION
8. NOT USED.
SD/SE 0.50 BSC. SOLDER BALL PLACEMENT
S 9. "+ INDICATES THE THEORETICAL CENTER OF
7 NONE DEPOPULATED SOLDER BALLS DEPOPULATED BALLS.
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12.2.3

Physical Diagram — LAA064

Co
O
Om

(OXOROXE)
—O0 00O
—— 0000

O
O
O
O

0000
0000
0000
Q000

O
O
O
O

(@)
O
O
(@]

4.

0200 B |HE
[<E]
0
o
Iog
Al
T henm,
/
1.00+0.5 %l
TOP VIEW [Slo:20(d
AL 2X
CORNER
|
{‘ ) (OO O I ! ‘l//|°-35|0|
f A2A1 SEATING PLANE —/
SIDE VIEW
PACKAGE LAA 064
JEDEC N/A
13.00 mm x 11.00 mm
PACKAGE
SYMBOL MIN NOM MAX NOTE
A 1.40 PROFILE HEIGHT
Al 0.40 STANDOFF
A2 0.60 BODY THICKNESS
E 13.00 BSC. BODY SIZE
E 11.00 BSC. BODY SIZE
D1 7.00 BSC. MATRIX FOOTPRINT
EJ 7.00 BSC. MATRIX FOOTPRINT
MD 8 MATRIX SIZE D DIRECTION
ME 8 MATRIX SIZE E DIRECTION
N 64 BALL COUNT
b 0.50 0.60 0.70 BALL DIAMETER
@ 1.00 BSC. BALL PITCH - D DIRECTION
@ 1.00 BSC. BALL PITCH - E DIRECTION
SD/SE 0.50 BSC. SOLDER BALL PLACEMENT
NONE DEPOPULATED SOLDER BALLS
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1.
2.
3.

Al
CORNER

1A

BOTTOM VIEW

NOTES:

DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994.
ALL DIMENSIONS ARE IN MILLIMETERS.

BALL POSITION DESIGNATION PER JESD 95-1, SPP-010 (EXCEPT
AS NOTED).

X E REPRESENTS THE SOLDER BALL GRID PITCH.
5.

SYMBOL "MD" IS THE BALL ROW MATRIX SIZE IN THE
"D" DIRECTION.

SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE
"E" DIRECTION.

N IS THE TOTAL NUMBER OF SOLDER BALLS.

A DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL

DIAMETER IN A PLANE PARALLEL TO DATUM C.

SD AND SE ARE MEASURED WITH RESPECT TO DATUMS
A AND B AND DEFINE THE POSITION OF THE CENTER
SOLDER BALL IN THE OUTER ROW.

WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN
THE OUTER ROW PARALLEL TO THE D OR E DIMENSION,
RESPECTIVELY, SD OR SE = 0.000.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN
THE OUTER ROW, SD OR SE =

NOT USED.

"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED
BALLS.

3354 \16-038.12d
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12.3 56-Ball FBGA
12.3.1 Connection Diagram

Figure 12.5 56-ball Fortified Ball Grid Array
TOP VIEW
Product Pinout

A B C D E F G H

512 Mb & 256 Mb Only =——— 512 Mb Only
Supports WP# only, =
o | 0|0 © 0 0'0

Als A1 A22 A1é  RFU/A24 VSS

7 ONOJONO,

A1 A12 A13 A4 RFU DQ15 DQ7

6 ONOIONONONG)

A8 A19 A9 A10 DQs DQ13

5 O O-0O

WE# RFU/A23 A20

O
O

=}
2]
=

O
O

Q
2
N
Q
o]
&

O
O

o]
o]
K
<
O
s
3
c

: o)
WP# RESET# RY/BY#

; @0 000

A18 A17 DQ1

O
O
O

o
Q
w
<
S
I3)
o
Q

O
O
O

Q
9]
©
Q
Q
o
Q
o]
S}

2 PRERRQQ
| OROROROROR

Notes:

1. Ball G1, Do Not Use (DNU), a device internal signal is connected to the package connector. The connector may be used by Cypress® for test or other purposes and is
not intended for connection to any host system signal. Do not use these connections for PCB Signal routing channels. Though not recommended, the ball can be
connected to V¢ or Vgg through a series resistor.

2. Balls E7, F8, and H5, Reserved for Future Use (RFU).
3. Balls A3 and B3, No Connect (NC).
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12.3.2 Physical Diagram - VBU 056

%— - D1
olotofc ‘
I
@) Tdoolooot e
ooooloooo 7
| [SELAA\
‘ ooooloooo 6
_ _ 7% —F—© 00 +|+ O 0 O——5—— [Eﬂ
—1—9© 00 +|+ 000 4 |
ooooloooo 3
Qoooloooo 2
M t—
| (o}Ke) ? 00O ]
M e F EIDCB A ™\~ A1 CORNER
A1 CORNER [8]
INDEX MARK 560 —I D] (f;
TOP VIEW Afoao]c] 2050
[pors®@[da[8]
(2X)
| BOTTOM VIEW
1
‘ [#Joo]c]
Ay ! ! | //]010] ¢
I [ R
‘ / ‘
Al SEATING PLANE [2]o.0s
SIDE VIEW
NOTES:
PACKAGE VBU 056
1. DIMENSIONING AND TOLERANCING METHODS PER
JEDEC NIA ASME Y14.5M-1994.
9.00 mm x 7.00 mm NOM 2. ALL DIMENSIONS ARE IN MILLIMETERS.
PACKAGE 3. BALL POSITION DESIGNATION PER JEP95, SECTION
SYMBOL MIN NOM MAX NOTE 4.3, SPP-010.
A 1.00 | OVERALL THICKNESS 4. [¢] REPRESENTS THE SOLDER BALL GRID PITCH.
Al 017 BALL HEIGHT 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE
= "D" DIRECTION.
D 9.00 BSC. BODY SIZE
o SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE
(€] 7.00 BSC. BODY SIZE "E* DIRECTION
IO 5.60BSC. BALL FOOTPRINT N IS THE TOTAL NUMBER OF POPULATED SOLDER
E1| 560 BSC. BALL FOOTPRINT BALL POSITIONS FOR MATRIX SIZE MD X ME.
MD 8 ROW MATRIX SIZE D DIRECTION A DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL
DIAMETER IN A PLANE PARALLEL TO DATUM C.
ME 8 ROW MATRIX SIZE E DIRECTION
& SD AND SE ARE MEASURED WITH RESPECT TO DATUMS
N 56 TOTAL BALL COUNT A AND B AND DEFINE THE POSITION OF THE CENTER
Bb 0.35 0.40 0.45 | BALL DIAMETER SOLDER BALL IN THE OUTER ROW.
E] 0.80 BSC. BALL PITCH WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN
THE OUTER ROW SD OR SE = 0.000.
[sD/[sE| 0.40 BSC. SOLDER BALL PLACEMENT
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN
A1,A8,D4,D5,E4,E5H1,H8 | DEPOPULATED SOLDER BALLS THE OUTER ROW. SD OR SE =

8. "+"INDICATES THE THEORETICAL CENTER OF
DEPOPULATED BALLS.

A A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK

MARK, METALLIZED MARK INDENTATION OR OTHER MEANS.

10. OUTLINE AND DIMENSIONS PER CUSTOMER REQUIREMENT.
91055\ 16-038.25101.26.12

13. Special Handling Instructions for FBGA Package

Special handling is required for Flash Memory products in FBGA packages.

Flash memory devices in FBGA packages may be damaged if exposed to ultrasonic cleaning methods. The package and/or data
integrity may be compromised if the package body is exposed to temperatures above 150 °C for prolonged periods of time.
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14. Ordering Information

Valid Combinations — Standard
Table 14.1 lists configurations planned to be available in volume. The table will be updated as new combinations are released.
Consult your local sales representative to confirm availability of specific combinations and to check on newly released combinations.

Table 14.1 S29GL-S Valid Combinations — Standard

S29GL-S Valid Combinations — Standard

Ordering Part Number
(yy = Model Number,
x = Packing Type)
S29GL01GS10DHIyyx
S29GL01GS10FAlyyx
S29GL01GS10FHIyyx
S29GL01GS10TFlyyx

S29GL01GS11DHVyyx
S29GLO1GS DRV, TEV (Note 1) 01,02 NO,t32 S29GLO1GS T TFVyyx
110 (Note 2) S29GL01GS11DHIyyx
DHI, FHI, TFI (Note 1) V1, V2 S29GL01GS11FHIyyx
S29GL01GS11TFlyyx
S29GL01GS12DHVyyxx
S29GLO1GS12TFVyyxx
S29GL512S10DHIyyx
S29GL512810FAlyyx
S29GL512S10FHIyyx
S29GL512810GHIyyx
S29GL512510SFlyyx
S29GL512810TFlyyx
GHI (Note 1) 01, 02 0,3 S29GL512S11GHIyyx
(Note 2) S29GL512S11DHVyyx
S29GL512811TFVyyx
S29GL512811DHIyyx
DHI, FHI, TFI (Note 1) V1, V2 S29GL512811FHIyyx
S29GL512S11TFlyyx
S29GL512812DHVyyxx
S29GL512812TFVyyxx
S29GL256S90DHIyyx
S29GL256S90FHlyyx
S29GL256S90GHIyyx
S29GL256S90TFlyyx
S29GL256S10DHVyyx
0,3 S29GL256S10TFVyyx
(Note 2) S29GL256S10DHIyyx
S29GL256S10FAlyyx
S29GL256S10FHlyyx
S29GL256S10TFlyyx
S29GL256S11DHVyyxx
S29GL256S11TFVyyxx

Packing

Base OPN Speed (ns) Package and Temperature Model Number Type

100 DHI, FAI, FHI, TFI (Note 1) 01, 02

120 DHV, TFV (Note 1) V1, V2

100 DHI, FAI, FHI, GHI, SFI, TFI (Note 1) 01, 02

529GL5128
DHV, TFV (Note 1) 01, 02
110

120 DHV, TFV (Note 1) V1, V2

90 DHI, FHI, GHI, TFI (Note 1) 01, 02

DHV, TFV (Note 1) 01, 02
529GL256S

100
DHI, FAI, FHI, TFI (Note 1) V1, V2

110 DHV, TFV (Note 1) V1, V2
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Table 14.1 S29GL-S Valid Combinations — Standard (Continued)

S29GL-S Valid Combinations — Standard

Ordering Part Number
(yy = Model Number,
x = Packing Type)
S29GL128S90DHIyyx
S29GL128S90FAlyyx
90 DHI, FAI, FHI, GHI, TFI (Note 1) 01, 02 S29GL128S90FHlyyx
S29GL128S90GHIyyx
S29GL128S90TFlyyx
S29GL128S10DHVyyx
S29GL128S DRV, TFV (Note 1) 01, 02 0,3 S29GL128S10TF Vyyx
100 (Note 2) S29GL128S10DHIyyx
S29GL128S10FAlyyx
S29GL128S10FHIyyx
S29GL128S10TFlyyx
S29GL128S11DHVyyx
110 DHV, TFV, FHV (Note 1) V1, V2 S29GL128S11TFVyyx

S529GL128S11FHVyyx

Packing

Base OPN Speed (ns) Package and Temperature Model Number Type

DHI, FAI, FHI, TFI (Note 1) V1, V2

Notes:
1. Additional speed, package, and temperature options maybe offered in the future. Check with your local sales representative for availability.
2. Package Type 0 is standard option.
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Valid Combinations — Automotive Grade / AEC-Q100

Table 14.2 and Table 14.3 list configurations that are Automotive Grade / AEC-Q100 qualified and are planned to be available in
volume. The table will be updated as new combinations are released. Consult your local sales representative to confirm availability
of specific combinations and to check on newly released combinations.

Production Part Approval Process (PPAP) support is only provided for AEC-Q100 grade products.

Products to be used in end-use applications that require ISO/TS-16949 compliance must be AEC-Q100 grade products in
combination with PPAP. Non—-AEC-Q100 grade products are not manufactured or documented in full compliance with
ISO/TS-16949 requirements.

AEC-Q100 grade products are also offered without PPAP support for end-use applications that do not require ISO/TS-16949
compliance.

Table 14.2 S29GL-S Valid Combinations — Automotive Grade (-40 °C to +85 °C)

S29GL-S Valid Combinations — Automotive Grade (-40 °C to +85 °C)

Speed Package and
(ns) Temperature

Ordering Part Number (yy = Model
Number, x = Packing Type)

529GL01GS10DHAYyx
S29GL01GS10FHAYyx
S29GL01GS10TFAYyx
100, 110 01,02 S29GL01GS11DHAYyx
$29GL01GS S29GL01GS11FHAYyx
S29GL01GS11TFAyyx

$29GL01GS11DHAYYx
110 V1, V2 S29GL01GS11FHAYyx
S29GL01GS11TFAyyx

$529GL512S10DHAYyyx
100 01, 02 S29GL512S10FHAyyx
S29GL512510TFAyyx

S29GL512S11DHAYyx

110 | DHA, FHA, TFA V1, V2 S29GL512S11FHAyyx
0, 3 (Note 2)

(Note 1) S29GL512S11TFAyyx

$29GL256S90DHAYyx
90 01, 02 S29GL256S90FHAYyx
S29GL256S90TFAyyx

§29GL256S10DHAYyx
100 V1, V2 S29GL256S10FHAYyx
S29GL256S10TFAyyx

S29GL128S90DHAYyyx
90 01, 02 S29GL128S90FHAyyx
S29GL128S90TFAyyx

$529GL128S10DHAyyx
100 V1, V2 S29GL128S10FHAyyx
S29GL128S10TFAyyx

Base OPN Model Number | Packing Type

829GL5128

S29GL256S

829GL128S

Notes:
1. Additional speed, package, and temperature options maybe offered in the future. Check with your local sales representative for availability.
2. Package Type 0 is standard option.
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Table 14.3 S29GL-S Valid Combinations — Automotive Grade (-40 °C to +105 °C)

S29GL-S Valid Combinations — Automotive Grade (40 °C to +105 °C)

Base OPN

Speed
(ns)

Package and
Temperature

Model Number

Packing Type

Ordering Part Number (yy = Model
Number, x = Packing Type)

$29GL01GS

110

120

829GL5128

110

120

DHB, FHB,
TFB, GHB

529GL256S

100

(Note 1)

110

529GL128S

100

110

01, 02

V1, V2

01, 02

V1, V2

01, 02

V1, V2

01, 02

V1, V2

0, 3 (Note 2)

$29GL01GS11DHBYyyx
529GL01GS11FHByyx
S29GL01GS11TFByyx

$29GL01GS12DHByyx
529GL01GS12FHByyx
$29GL01GS12TFByyx

829GL512511DHByyx
529GL512811FHByyx
$29GL512811GHByyx
$29GL512811TFByyx

$29GL512512DHByyx
§29GL512S12FHByyx
529GL512812GHBYyyx
S29GL512812TFByyx

$29GL256S10DHByyx
§29GL256S10FHByyx
529GL256S10TFByyx
529GL256S10GHBYyyx

529GL256511DHByyx
529GL256811FHByyx
$29GL256S11TFByyx

$29GL128S10DHByyx
$529GL128S10FHByyx
529GL128S10TFByyx
529GL128S10GHBYyyx

529GL128511DHByyx
529GL128S11FHByyx
S29GL128S11TFByyx

Notes:

1. Additional speed, package, and temperature options maybe offered in the future. Check with your local sales representative for availability.
2. Package Type 0 is standard option.
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The ordering part number for the General Market device is formed by a valid combination of the following:

S$29GL01GS 10 D H | 01 0
—E Packing Type
0 = Tray
3 = 13" Tape and Reel

Model Number (V|o and V¢ Range)

01 =V,g = Ve = 2.7 to 3.6V, highest address sector protected

02 = Vo =V = 2.7 to 3.6V, lowest address sector protected
V1=V|g=1.651t0 Vg, Ve = 2.7 to 3.6V, highest address sector protected
V2 =V|g=1.6510 Vg, Voo = 2.7 to 3.6V, lowest address sector protected

Temperature Range / Grade

| = Industrial (-40 °C to +85 °C)

V = Industrial Plus (-40 °C to +105 °C)

A = Automotive, AEC-Q100 Grade 3 (-40 °C to +85 °C)
B = Automotive, AEC-Q100 Grade 2 (-40 °C to +105 °C)

Package Materials Set

A = Leaded (Sn/Pb) balls - BGA only
F = Halogen-free, Lead (Pb)-free (1)
H = Halogen-free, Lead (Pb)-free (1)

Package Type

D = Fortified Ball-Grid Array Package (LAE064) 9 mm x 9 mm
F = Fortified Ball-Grid Array Package (LAA064) 13 mm x 11 mm
G = Fortified Ball-Grid Array Package (VBUO056) 9 mm x 7 mm
S = 70-pin Shrink Small Outline Package

T = Thin Small Outline Package (TSOP) Standard Pinout

Speed Option

90 = 90 ns random access time
10 = 100 ns random access time
11 = 110 ns random access time
12 = 120 ns random access time

Device Number/Description

S29GLO1GS, S29GL512S, S29GL256S, S29GL128S

3.0 Volt Core, with V|5 Option, 1024, 512, 256, 128 Megabit Page-Mode Flash Memory,
Manufactured on 65 nm MirrorBit Eclipse Process Technology

Note:
1. Halogen-free definition is in accordance with IEC 61249-2-21 specification.
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15. Other Resources

15.1 Cypress Flash Memory Roadmap

http:/Mmww.cypress.com/Flash-Roadmap

15.2 Links to Software

http:/Mmww.cypress.com/software-and-drivers-cypress-flash-memory

15.3 Links to Application Notes

http://www.cypress.com/cypressappnotes
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16. Revision History
Document History Page
Document Title: S29GL01GS/S29GL512S/S29GL256S/S29GL128S,

1-Gbit (128 Mbyte)/512-Mbit (64 Mbyte)/256-Mbit (32 Mbyte)/128-Mbit (16 Mbyte), 3.0 V, GL-S Flash Memory
Document Number: 001-98285

Rev. ECN No. 8;',‘%;; SUan;f:ion Description of Change
* - BWHA 02/11/2011 |Initial release.
*A - BWHA 03/21/2011 |Global:
Modified document from “Advance Information” to “Preliminary”
OPN:

Added FBGA package offering for V1 & V2 Model Number
Removed KGD information, which is documented in a separate Supplement
Command Definitions Table:

Removed duplicated commands

Changed the number of command cycles for a CF| Enter from 3 to 1
Physical Interface:

Updated 56-pin TSOP pinout figure

Updated 64-ball FBGA pinout figure

Other Resources:

Added additional application notes in “Links to Application Notes”
Lock Register Table:

Changed the default value of bit 7 in the Lock register

*B - BWHA 07/08/2011 |Performance Summary:

Updated table: Typical Program and Erase Rates

Secure Silicon Region ASO:

Corrected table: Secure Silicon Region

DQ1: Write-to-Buffer Abort:

Corrected table: Data Polling Status

Embedded Algorithm Performance Table:

Updated table: Embedded Algorithm Characteristics

Command State Transitions:

Corrected tables: changed Software Reset/ASO Exit Data value to from 00FOh
to xFOh

Corrected table: Erase Suspend Unlock State Command Transition
Corrected table: Erase Suspend - DYB State Command Transition
Corrected table: Program Unlock State Command Transition

Corrected table: Lock Register State Command Transition

Corrected table: Secure Silicon Sector Program State Command Transition
Corrected table: Password Protection Command State Transition
Corrected table: Non-Volatile Protection Command State Transition
Corrected table: PPB Lock Bit Command State Transition

Corrected table: Volatile Sector Protection Command State Transition
Device ID and Common Flash Interface (ID-CFI) ASO Map:

Corrected table: Corrected CFI Primary Vendor-Specific Extended Query
description for Word Address (SA) + 0045h
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Document History Page (Continued)

Document Title: S29GL01GS/S29GL512S/S29GL256S/S29GL128S,
1-Gbit (128 Mbyte)/512-Mbit (64 Mbyte)/256-Mbit (32 Mbyte)/128-Mbit (16 Mbyte), 3.0 V, GL-S Flash Memory
Document Number: 001-98285

Rev. | ECNNo. | Jf¢: g‘l’; Submission
*B (cont) - BWHA 07/08/2011 |DC Characteristics:

Updated VIL Max

Updated Note

Power-On Reset (POR) and Warm Reset:

Updated table: added row to bottom of table

Power-On (Cold) Reset (POR):

Updated text

Updated figure: Power-Up Diagram

Hardware (Warm) Reset:

Updated figure: Hardware Reset

Asynchronous Write Operations:

Added figure: Back to Back (CE#VIL) Write Operation Timing Diagram
Updated table: Erase/Program Operations

Physical Diagram - LAA064:

Added figure

*C - BWHA 10/03/2011 |Power-Up Write Inhibit:

Minor correction

PPB Password Protection Mode:

Minor correction

Embedded Algorithm Characteristics table:
Updated Buffer Programming Time maximum limits
Absolute Maximum Ratings table:

Added clarification

DC Characteristics table:

Output High Voltage clarification
Power-Up/Power-Down Voltage and Timing table:
Added clarification

Power-Up figure:

Added clarification

Power-On (Cold) Reset (POR):

Added clarification

Valid Combinations table:

Updated table

*D - BWHA 12/14/2011 |Global:

Data sheet designation changed from Preliminary to Full Production
Sector Erase: Updated Typical Erase Time
Capacitance Characteristics:

Updated section

Ordering Information:

Corrected note designation in valid combination table
*E - BWHA 03/16/2012 |Global:

Added 9 mm x 7 mm package

Added 105°C offering

Ordering Information:

Updated Valid Combinations

Description of Change
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Document History Page (Continued)

Document Title: S29GL01GS/S29GL512S/S29GL256S/S29GL128S,
1-Gbit (128 Mbyte)/512-Mbit (64 Mbyte)/256-Mbit (32 Mbyte)/128-Mbit (16 Mbyte), 3.0 V, GL-S Flash Memory
Document Number: 001-98285

Rev. | ECNNo. | Jf¢: g‘l’; Submission
*F - BWHA 12/21/2012 |Distinctive Characteristics:

Added In-Cabin temperature range

Status Register ASO:

Added clarification

Advanced Sector Protection Overview:

Updated figure

PPB Lock:

Added clarification

Persistent Protection Bits (PPB):

Added clarification

Dynamic Protection Bits (DYB):

Added clarification

PPB Password Protection Mode:

Added clarification

Chip Erase:

Added clarification

Sector Erase:

Added clarification

Erase Suspend / Erase Resume:

Added clarification

Status Register ASO:

Added clarification

Status Register:

Added clarification

DQ7: Data# Polling:

Added clarification

DQ1: Write-to-Buffer Abort:

Added clarification

Data Polling Status:

Updated table

Embedded Operation Error:

Added clarification

Protection Error:

Added clarification

Write Buffer Abort:

Added clarification

Performance Table:

Updated Embedded Algorithm Characteristics (-40°C to +105°C) table
Device ID and Common Flash Interface (ID-CFI) ASO Map:
Updated CFI Device Geometry Definition table

Updated CFI Primary Vendor-Specific Extended Query table
Asynchronous Read Operations:

Added Read Operation VIO = 1.65 (-40°C to +105°C) table
Asynchronous Write Operations:

Updated Read to Write (CE# VIL) figure

Updated Read to Write (CE# Toggle) figure

*G - BWHA 10/09/2013 |[S29GL-S Valid Combinations Table:
Added VIO Models for Automotive In Cabin Temperature Range

*H 4871480 BWHA 08/13/2015 |Updated to Cypress template.

Description of Change
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1-Gbit (128 Mbyte)/512-Mbit (64 Mbyte)/256-Mbit (32 Mbyte)/128-Mbit (16 Mbyte), 3.0 V, GL-S Flash Memory

Document Number: 001-98285

Rev.

ECN No.

Orig. of
Change

Submission
Date

Description of Change

*|

5162387

RYSU

03/04/2016

Updated Ordering Information on page 97:

Updated Table 14.1 on page 97:

Updated part numbers.

Replaced “In Cabin” with “Industrial Plus” in Ordering Code Definitions below
Table 14.1 on page 97.

Updated to new template.

5428780

BWHA

09/06/2016

Updated Timing Specifications on page 75:

Updated AC Characteristics on page 78:

Updated Asynchronous Write Operations on page 82:
Updated Table 11.9 on page 87.

Updated Figure 11.16 on page 87.

K

5446870

BWHA

11/10/2016

Added Automotive Grade related information in all instances across the
document.

Updated Address Space Maps on page 6:

Added ECC Status ASO on page 11.

Updated Embedded Operations on page 20:

Added Automatic ECC on page 22.

Updated Command Set on page 23:

Added ECC Status ASO on page 33.

Updated Data Integrity on page 54:

Added Erase Endurance on page 54.

Added Data Retention on page 54.

Updated Software Interface Reference on page 55:

Removed “Address and Data Configuration”.

Updated Command Summary on page 55:

Updated Table 7.1 on page 55 (to include ECC ASO Commands).
Updated Electrical Specifications on page 69:

Added Thermal Resistance on page 69.

Updated Ordering Information on page 97:

Added Valid Combinations — Automotive Grade / AEC-Q100 on page 99.
Updated Other Resources on page 102:

Added Cypress Flash Memory Roadmap on page 102.

Updated Links to Software on page 102:

Updated description.

Updated Links to Application Notes on page 102:

Updated description.

Removed “Specification Bulletins”.

Removed “Contacting Cypress”.

L

5724042

NFB /PRIT

05/03/2017

Updated Software Interface Reference on page 55:

Added Device ID and Common Flash Interface (ID-CFl) ASO Map on page 63.
Updated Ordering Information on page 97:

Updated Valid Combinations — Standard on page 97:

Updated Table 14.1 on page 97:

Updated part numbers.

Updated to new template.
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Document Number: 001-98285

Rev.

ECN No.

Orig. of
Change

Submission
Date

Description of Change

*M

5776117

Sz2ZX

06/16/2017

Updated Software Interface Reference on page 55:

Updated Command Summary on page 55:

Updated Table 7.1 on page 55:

Replaced “2” with “1” in “Cycles” column corresponding to “Command Set Exit”
under “ECC ASO” Command Sequence.

5827786

PRIT

07/21/2017

Updated Address Space Maps on page 6:
Updated ECC Status ASO on page 11:
Updated description.

Updated ECC Status on page 11:

Updated description.

Updated Table 2.8 on page 12 (Updated “Name” corresponding to Bit 2 and
Bit 1).

Updated Embedded Operations on page 20:
Updated Command Set on page 23:
Updated ASO Entry and Exit on page 31:
Updated ECC Status ASO on page 33:
Updated description.

Completing Sunset Review.

*O

5891084

PRIT

09/19/2017

Updated Ordering Information on page 97:

Updated Valid Combinations — Standard on page 97:
Updated Table 14.1 on page 97:

Updated part numbers.

P

6061893

PRIT

03/30/2018

Updated Ordering Information on page 97:

Updated Valid Combinations — Standard on page 97:

Updated Table 14.1 on page 97:

Updated part numbers.

Updated Valid Combinations — Automotive Grade / AEC-Q100 on page 99:
Updated Table 14.3 on page 100:

Updated part numbers.

Updated to new template.

*Q

6199062

PRIT

06/06/2018

Updated Electrical Specifications on page 69:

Updated Thermal Resistance on page 69:

Updated Table 10.2 on page 69:

Changed value of Theta Ja parameter from 20.4 °CMW to 27.3 °CMW
corresponding to “LAE064” package.

R

6214196

PRIT

06/21/2018

Updated Ordering Information on page 97:

Updated details corresponding to “F” and “H” under “Package Materials Set’
in the diagram.

Added a note “Halogen free definition is in accordance with IEC 61249-2-21
specification” and referred the same note in “F” and “H”.
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Sales, Solutions, and Legal Information

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

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Projects | Video | Blogs | Training | Components

Technical Support
cypress.com/support
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AEC-Q100 Automotive Qualification Test Plan Report for

PBO Protection Layer for S29GLXXXS, 65nm, XMC, Grade 3 -40 to 85C
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Q100 Qualification Test Plan

Automotive Grade Level =

3-40 to +85C
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n,
-

MSL =3

Supplier Name: [ CYPRESS General Specification: | AEC-Q100 Rev. H
Supplier Code: Supplier Wafer Fabrication: | XMC (China)
Supplier Part Number: | S29GLXXXS Supplier Wafer Test: | TEST25 (Austin)

Supplier Contact:

Supplier Assembly Site:

CYPRESS BKK (Thailand) (TS056, LAE064,
VBUO056, LAA064)

Supplier Family Type:

TS056, LAE064,VBU056, LAA0G64

Supplier Final Test Site:

CYPRESS BKK (Thailand)

Device Description:

CS239LS 65nm CMOS 3.0 Volt-only Flash
Memory

Supplier Reliability Signature:

PPAP Submission Date:

Customer Test ID:

Reason for Qualification:

New Part Qualification (XMC PBO)

Customer Part Number:

Prepared by Signature:

EKNG

Date: 24-07-19

Customer Approval Signature:

Date:

. Results Comments:
Test | # Reference Test Conditions Lots | S.S. | Total Lot/Pass/Fail N/A =Not Applicable
pp
TEST GROUP A — ACCELERATED ENVIRONMENT STRESS TESTS
Preconditioning: (Test @ Rm)
PC Al jis.l%%éﬁjlls SMD only; Moisture Preconditioning for THB/HAST, Min. MSL =3 MSL =3
AC/UHST, TC, & PTC; Peak Reflow Temp = 260C,0/-5C
e IEsopzatgy | Perature Humidly Blas: (Test @ Rm/Hat) a. Results (TS056) = 3 lots / 231 Units/ O Fails
or A2 Highly Accelerated Stress Test: (Test @ Rm/Hot/) 3 77 231 0 of 231 E Ss:ﬂ:: Eﬂggg{;g&ggfzﬁggﬁgg Sililtss/ 0
HAST JESD22 A110 130C/85%RH, 3.0V, 96Hrs, 192Hrs (TSOP) F.ails -
110C/85%RH, 3.0V, 264Hrs, 528Hrs (FBGA)
Autoclave: (Test @ Rm) _ . .
AC or JESD22 A102 Unbiased Highly Accelerated Stress Test: (Test @ Rm) E' ;223::: gg%%%)e; f’ !3? Et/s/zgélug::ﬁ/s/oo?;ﬁs
UHST | A3 JESD22 A118 Temperature Humidity without Bias: (Test @ Rm) 3 7 231 0of 231 ’ | I N N - 3lots/
or TH or JESD22-A101 | 130C/85%RH, 96Hrs c. Results (LAAOB4/LAE064/VBUOS6) = 3 lots/ 231
! Units/ 0 Fails
AEC-Q100-REV H-QTP
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. Results Comments:
Test | # Reference Test Conditions Lots | S.S. | Total Lot/Pass/Fail (N/A =Not Applicable)
a. Results (TS056) = 3 lots / 231 Units/ 0 Fails
Temperature Cycle: (Test @ Hot) _
TC A4 | JESD22A104 |- 65C to 150C, 500 and 1000 Cycles 3 77 | 231 0 of 231 b. Resuls (LAA0G4/LAE064/VBUOSE) = 3 lots/ 231
WBP Test after TC 500 Cycles and 1000 Cycles Units/ 0 Fails
Y Y * Note: Wire pull results: Passed
PTC A5 JESD22 A105 Power Temperature Cycle: (Test @ Rm/Hot) 1 5 5 of N/A.
a. Results (TS056) = 3 lots / 135 Units/ 0 Fails
High Temperature Storage Life: (Test @ Rm/Hot) b. Results (LAA064/LAE064/VBUO056) = 3 lots/ 135
HTSL | A6 JESD22 A103 150C, 1000, 2000 Hrs and 175C, 500, 1000hrs 1 45 45 0of 180 Units/ 0 Fails
TEST GROUP B — ACCELERATED LIFETIME SIMULATION TESTS
High Temp Operating Life: (Test @ Rm/Cold/Hot) a. Results= 3 lots / 231 Units / 0 Fails.
HTOL | Bl JESD22 A108 125C, 3.6V, 1000 Hrs 3 7 231 0 of 231
ELFR | B2 AEC-Q100-008 Early Life Failure Rate: (Test @ Rm/Hot) 3 800 2400 0 of 2400 a. Results= various lots/ 2400 Units/ O Fails
48 Hrs. @ 125C, 3.6V
NVM Endurance & Data Retention Test: (Test @ Rm/Hot) _ 5 .
a. Results = 3 lots / 231 Units / 0 Fails
a.85C 100k cycles + 150C Bake (Meet 2years after 100k _ . "
EDR B3 AEC-Q100-005 cycles at 55C, 20years after 10k cycles at 55C) 8 w 231 Dof 231 E gg:ﬂ:{: - g Ilg:: ; 53]1: 82::: ;8 I';::Il:
b.85C 100k cycles + 125C HTOL 1khrs : -
c.25C 100k cycles + 25C bake 1khrs
TEST GROUP C — PACKAGE ASSEMBLY INTEGRITY TESTS
5 a. Results (TS056) =30 Bonds/ 0 Fails
AEC-Q100-001 Wire Bond Shear Test: (Cpk > 1.67) 30 b. Results (LAE064/LAA064/VBU056) =30 Bonds/
WBS | CL | AEcC-Q003 bonds | PAS | ponds 00f 30 0 Fails
Mil-STD-883, " X X 5 a. Results (TS056) =30 Bonds/ 0 Fails
WBP | C2 | Method 2011 Wire Bond Pull: (Cpk > 1.67); Each bonder used b Osr?d < | parts | o 0 of 30 b. Results (LAE064/LAA064/VBUOS6) =30 Bonds/
AEC-Q003 Min. 0 Fails
JESD22 B102 Solderability: (>95% coverage)
SD C3 8hr steam aging prior to testing 1 15 15 0of 15 a. Results (TS056) =1 lots / 15 Units/ 0 Fails
JSTD-002D
a. Results (TS056) = 3 lots/ 30 Units/ 0 Fails
JESD22 B100, Physical Dimensions: (Cpk > 1.67) b. Results (LAE064) =3 lots/ 30 Units/ 0 Fails
PD C4 JESD22 B108 4 (&P ) 3 10 30 0 of 30 c. Results (VBU056) = 3 lots/ 30 Units/ 0 Fails
AEC-Q003 d. Results (LAA064) = 3 lots/ 30 Units/ O Fails
AEC-Q100-REV H-QTP
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. Results Comments:
Test | # Reference Test Conditions Lots | S.S. | Total Lot/Pass/Fail (N/A =Not Applicable)
Solder Ball Shear: (Cpk > 1.67); 5 balls from min. of 10 a. Results (LAAO64/LAE064/VBU064) = 150 Balls /
AEC-Q100-010 . 50 :
SBS C5 AEC-0003 devices 3 balls 150 0 of 150 0 Fails
Lead Integrity: (No lead cracking or breaking); Through-hole 50
LI C6 JESD22 B105 only; 10 leads from each of 5 devices 1 leads 50 0 of 50 a. Results (TS056) = 50 Leads, 0 Fails
TEST GROUP D - DIE FABRICATION RELIABILITY TESTS
Electromigration: Data Available
EM D1 JESD61 Constant current 0.8MA/cm2 and 1.2MA/cm2 at 225C and - - - TQ Generic Data Results = Pass 100khr operating
175C equivalent
. . . Data Available
Time Dependant Dielectric Breakdown: : _ .
TDDB | D2 JESD35 - Constant voltage 6-OMV/cm at 130C - - - TQ _Generlc Data Results = Pass 100khr operating
equivalent
: - Data Available
Hot Carrier Injection: : _ .
HCI D3 JESD60 & 28 Vg at Isubmax with 3 Vds conditions - - - TQ _Generlc Data Results = Pass 100khr operating
equivalent
. . S Data Available
NBTI D4 JESD90 Negative Bias Temperature Instability: - - - TQ Generic Data Results = Pass 100khr operating
equivalent
. . Data Available
SM D5 %EZSDGJ" 87, & Stress Migration: - - - TQ Generic Data Results = Pass 100khr operating
equivalent
TEST GROUP E- ELECTRICAL VERIFICATION
User/Supplier Pre and Post Stress Electrical Test: I .
TEST | E1 Specification Test at 25C. 85C, & -40C All All All of a. Performed on all qualification units
Electrostatic Discharge, Human Body Model: 0 of 168 a. RQ Results (LAE064) = 1 lots/ 42 Units/ 0 Fails
HBM E2 AEC-Q100-002 (Test @ Rm/Hot); (2KV HBM / Class 2 or better) 1 42 42
HBM (100pF, 1,500 ohms) ESD Level =2 Pass +/-2.0kV HBM.
a. Results (TS056) = 1 lots/ 12 Units/ 0 Fails
Electrostatic Discharge, Charged Device Model: 0of 12 b. Results (LAE064) = 1 lots/12 Units/0 Fails
g g (Test @ Rm/Hot); (750V corner leads, 500V all other leads / c. Results (LAA064) = 1 lot/ 12 Units/ O Fails
CDM Es AEC-Q100-011 Class C4B or better) 1 12 12 _ d. Results (VBUO056) = 1 lot/ 12 Units/0 Fails
ESD Level = C4B
Pass 500V/750V CDM
Latch-Up: (Test @ Rm/Hot) _ . .
LU E4 AEC-Q100-004 125C +/- 100mA Class Il 1 6 6 0of6 a. Result LAE064= 1 lots/ 6 units/ O fails
AEC-Q100-REV H-QTP
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Test | # Reference Test Conditions Lots | S.S. | Total Lot/Pass/Fail (N/A =Not Applicable)
Electrical Distributions: (Test @ Rm/Hot/Cold)
AEC-Q100-009 (where applicable, Cpk >1.67) - .
ED ES5 AEC-Q003 (Test at 25C, 85C, & -40C Pre- and Post.) 3 30 90 of Refer to characterization data in QDB
— N/A. But Cypress screens out the failures through
FG E6 AEC-Q100-007 Fault Grading: - - - Fault Grade Internal test mode and 100% tested to sort and
class tests.
Characterization: (Test @ Rm/Hot/Cold)
CHAR | E7 AEC-Q003 (at 25C, 85C, & -40C) - - - Requested Data N/A
EMC E9 SAE J1752/3 Electromagnetic Compatibility (Radiated Emissions): 1 1 1 1 Data available upon request
sc | E10 | AEC Q100012 | Short Circuit Characterization 3 10 30 gq%'('fab'e for smart power device only per AEC
JESD89-1 N/A. But, Cypress performed some accelerated
SER E11 | JESD89-2 Soft Error Rate 1 3 3 neutron irradiation tests on our product. Refer
JESD89-3 separate document for more information
LF E12 | AEC-Q005 Lead (Pb) Free: (see AEC-Q005) - - - Pass.
TEST GROUP F — DEFECT SCREENING TESTS
PAT |FL |AEC-QOO1 Process Average Testing: (see AEC-Q001) Al Al All | Reiect units outside | Cypress incorporates the principle of PAT
Avg. methodology
seA |[F2 | AECQOO2 Statistical Bin/Yield Analysis: (see AEC-Q002) Al Al | Ay | Rejectunits outside | Cypress incorporates the principle of SBA
criteria methodology
TEST GROUP G - CAVITY PACKAGE INTEGRITY TESTS (for Ceramic Package testing only)
MS Gl JESD22 B104 Mechanical Shock: (Test @ Rm) 1 15 15 of N/A. Applicable for ceramic package only
VFV G2 JESD22 B103 Variable Frequency Vibration: (Test @ Rm) 1 15 15 of N/A. Applicable for ceramic package only
MIL-STD-883 Constant Acceleration: (Test @ Rm) . .
CA G3 Method 2001 1 15 15 of N/A. Applicable for ceramic package only
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. Results Comments:
Test | # Reference Test Conditions Lots | S.S. | Total Lot/Pass/Fail (N/A =Not Applicable)
MIL-STD-883 Gross and Fine Leak: . ’
GFL G4 Method 1014 1 15 15 of N/A. Applicable for ceramic package only
Drop Test: (Test @ Rm)
__________________ MEMS cavity parts only. Drop part on each of 6 axes once ) .
DROP | G5 from a height of 1.2m onto a concrete surface. 1 5 5 of N/A. Applicable for ceramic package only
MIL-STD-883 Lid Torque: . .
LT G6 Method 2004 1 5 5 of N/A. Applicable for ceramic package only
MIL-STD-883 Die Shear: . .
DS G7 Method 2019 1 5 5 of N/A. Applicable for ceramic package only
WV G8 MIL-STD-883 Internal Water Vapor: 1 5 5 of N/A. Applicable for ceramic package only

Method 1018
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1. Introduction
The Cypress S29GL5128S flash memory device has a die size of 6.803 x 5.027 mm.

2. Die Photograph

Figure 2.1 Die Photograph
Pad Number 1

% ] .. :
"8 s T R I

Note:
1. Xin the diagram is pad #1. Count counter clockwise.
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Die Pad Index Pad Name Pin # TSOP Pin # BGA Die Pad Index Pad Name Pin # TSOP Pin # BGA
1 NC 38 \Y/ele; 43 G5
2 A23 1 c8 39 VSS 33,52 H7
3 A22 2 B8 40 \Y/ele; 43 G5
4 A15 3 D7 41 VSS 33,52 H7
5 A14 4 c7 42 VSS 33,52 H7
6 A13 5 A7 43 \Y/ele; 43 G5
7 A12 6 B7 44 AO 31 E2
8 A1 7 D6 45 CE# 32 F2
9 A10 8 c6 46 OE# 34 G2
10 A9 9 A6 47 NC
11 A8 10 B6 48 DQO 35 E3
12 A19 1 D5 49 DQs8 36 F3
13 A20 12 D4 50 VSS 33,52 H2, E8
14 WE# 13 A5 51 VIO 29 F1, D8
15 VSS 33,52 H7 52 DQ1 37 H3
16 VvCC 43 G5 53 DQ9 38 G3
17 VSS 33,52 H7 54 DQ2 39 E4
18 VvCC 43 G5 55 DQ10 40 F4
19 NC 56 DQ3 41 H4

20 RESET# 14 B5 57 DQ11 42 G4
21 A21 15 C5 58 DQ4 44 H5
22 WP# 16 B4 59 DQ12 45 F5
23 RY/BY# 17 A4 60 DQ5 46 E5
24 VIO 29 D8, F1 61 DQ13 47 G6
25 VSS 33,52 H7 62 NC

26 A18 18 c4 63 VSS 33,52 H7
27 A17 19 B3 64 \Y/ele; 43 G5
28 A7 20 A3 65 DQ6 48 Hé
29 A6 21 C3 66 DQ14 49 F6
30 A5 22 D3 67 DQ7 50 E6
31 A4 23 B2 68 DQ15 51 G7
32 A3 24 A2 69 VIO 29 D8, F1
33 A2 25 c2 70 VSS 33,52 E8, H2
34 A1 26 D2 71 A16 54 E7
35 DNU 28 E1 72 NC

36 \Y/ele; 43 G5 73 A24 56 F8
37 VSS 33,52 H7

Document Number: 002-00479 Rev. *D
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4. Physical Sector Layout

Figure 4.1 Physical Sector Layout

Internal Use Internal | Internal | Internal | Internal | Internal | Internal | Intemal | Internal | Internal | Internal | Internal Internal
Row 43 Use Use Use Use Use Use Use Use Use Use Use Use
Row 42 504 505 506 507 508 509 510 511 Internal | Internal Internal Internal

Use Use Use Use
Row 41 492 493 494 495 496 497 498 499 500 501 502 503
Row 3 36 37 38 39 40 41 42 43 44 45 46 47
Row 2 24 25 26 27 28 29 30 31 32 33 34 35
Row 1 12 13 14 15 16 17 18 19 20 21 22 23
Row 0 0 1 2 3 4 5 6 7 8 9 10 11

VerticalBank 0 1 2 3 0 1 2 3 0 1 2 3

Bank 2

Document Number: 002-00479 Rev. *D
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5. Sector Enlargement
Figure 5.1 Sector Enlargement
10 Organization

Internal Use 0 1 2 3 4 5 6 7 8 9 10
M3BL 0-7 0-63] 64-127] 128-191]192-255]| 256-319] 320-383] 384-447] 448-511] 512-575] 576-639 640-703
M1BL 8-15 0-127] 128-255| 256-383 | 384-511] 512-639| 640-767| 768-895]896-1023]1024-1151|1152-1279| 1280-1407

11 12 13 14 15] Internal Use | Internal Use | Internal Use | Internal Use

M3BL 704-767] 768-831| 832-895] 896-959| 960-1023]1024-1063]1064-1071]1072-1079 0-7

M1BL ]1408-1535|1536-1663] 1664-1791]1792-1919{1920-2047]2048-2127]2128-2143|2144-2159 0-7
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6. Die Processing Summary

The Cypress S29GL512S flash memory device is manufactured using the 65 nm MirrorBit® Eclipse™ process
technology.

The device is processed at WXIC, a 12-inch CMOS manufacturing facility located in Wuhan, China.
The device is manufactured on the highly reliable CS239LS process.

Figure 6.1 Die Process

Document Number: 002-00479 Rev. *D Page 8 of 72
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6.1 Key Features of the 65 nm MirrorBit Eclipse Process Technology

A. Technology
B CMOS Triple-well process

B Proven reliable Flash MirrorBit Eclipse Technology

B. Transistor Types
B n-channel enhancement

B n-channel intrinsic
B p-channel enhancement
[ |

MirrorBit Eclipse core cell

(2]

. Process Features
ONO (oxide - nitride - oxide) gate dielectric

Silicon Nitride (SiN) data storage layer

D. Cypress Highlights
B Volume Production Fab

B Solely dedicated to Non-Volatile Memories

B Ongoing Statistical Process Control program

Document Number: 002-00479 Rev. *D Page 9 of 72
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7. Assembly Packaging Summary
7.

1 LAEO64
Product Description: S29GL512S . . . .
512-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology
Package: LAE064 Qualification: Q100156
Description: (9 x 9 x 1.4 mm) 64-ball, Fortified Ball Grid Array Package (fFBGA)
Con-code: B40780KV-DWR-001 Theta Ja/Psi Jt: 30.4 °C/AWW/17 °C/W
Assembly Location: Cypress Thailand Molding Compound: ShinEtsu KMC 3580LVA
Substrate/Leadframe: Laminate Substrate Die Attachment: QM| 546
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 57.9 °C Est. Stress Delta Tj: 126.4 °C
Die: 98290B Die Size: 6.803 x 5.027 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 512M
7.2 TS056
Product Description: S29GL512S . . . .
512-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology
Package: TS056 Qualification: Q100125
Description: (18.4 x 14.0 x 1.0 mm) 56-lead, Thin Small Outline Package (TSOP)
Con-code: A40786EF-TXA-001 Theta Ja/Psi Jt: 44 °C/\W /17 °C/W
Assembly Location: Cypress Thailand Molding Compound: Hitachi CEL 9200HF10-U
Substrate/Leadframe: Copper Leadframe Die Attachment: Ablebond 8340
Lead Finish: 100% Matte Sn Plating Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 58.0 °C Est. Stress Delta Tj: 126.4 °C
Die: 98290B Die Size: 6.803 x 5.027 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 512M

Document Number: 002-00479 Rev. *D Page 10 of 72
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Product Description:

Package:
Description:
Con-code:

Assembly Location:

829GL5128

512-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology

LAAOG4

Qualification:

Q100226

(13.0x 11.0 x 1.4 mm) 64-ball, Fortified Ball Grid Array Package (FBGA)

B40781KV-DWR-001
Cypress Thailand

Theta Ja / Psi Jt:
Molding Compound:

22.2°CW /11 °C/W
ShinEtsu KMC 3580LVA

Substrate/Leadframe: Laminate Substrate Die Attachment: QM| 546
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 57.9 °C Est. Stress Delta Tj: 126.4 °C
Die: 98290B Die Size: 6.803 x 5.027 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 512M

Document Number: 002-00479 Rev. *D
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8. Assembly Bonding Diagram
8.1 LAEO64 Package

Figure 8.1 64-Ball—LAE064 Package
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TS056 Package

8.2

TS056 Package

Figure 8.2 56-Pin
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8.3 LAAO064 Package

Figure 8.3 64-Ball—LAA064 Package
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Test Methodology

Testing includes

W 4 hour, 250°C Data Retention Bake (in wafer form)

W Special test mode for extended life operation

W Proprietary screens for endurance

Wafer Sort (Austin, Texas, USA)

At Wafer Sort, all die experience 100% testing for:

B DC Parametrics
m AC Functionality
B Programmability
B Erasability

Class Test (Bangkok, Thailand)

At Class Test, all devices are tested for:

® DC Parametrics
B AC Functionality
B AC Speed

B Programmability

B Erasability

Test Coverage

A,
W

-_—
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All parameters specified in the data sheet are 100% tested in production unless otherwise specified. Those
parameters not tested in production are guaranteed by characterization or correlation to other tests. AC

speed testing is performed at class test.

Test Correlation and Guard Banding

Tester correlation to bench set-up has been completed for all tested parameters. Tester repeatability studies
have been run. These results have been evaluated and incorporated into the tester guard band strategy.
Guard bands have been implemented which demonstrate acceptable yield, quality assurance and customer

satisfaction.

Test Flow

See the generalized Test Flow for the S29GL512S in Section 10.

Document Number: 002-00479 Rev. *D
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10. Generalized Test Flow
The S29GL512S Generalized Test Flow for Industrial Temperature Range:

WAFER SORT TEST

ASSEMBLY

CLASS TEST

MARK

EXCELSIOR SAMPLE

TEST TO QUALITY ASSURANCE
PROGRAM (QA):
CHECK ALL DATA SHEET
PARAMETERS @ -40, 25, 85°C

IN-LINE QA CHECKS

SHIP

Document Number: 002-00479 Rev. *D Page 16 of 72
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S29GL512S High Temperature Operating Life Test Configuration

Pin/Pad # Function Resistor Bias/CLK
1 A23 2.7K CLK23
2 A22 2.7K CLK22
3 A15 2.7K CLK15
4 Al4 2.7K CLK14
5 A13 10K CLK13
6 A12 2.7K CLK12
7 A1 2.7K CLK11
8 A10 2.7K CLK10
9 A9 2.7K CLK9

10 A8 2.7K CLK8
11 A19 2.7K CLK19
12 A20 2.7K CLK20
13 WE# 2.7K \Y/ele;
14 RESET# 2.7K \Y/ele;
15 A21 2.7K CLK21
16 WP# 2.7K \Y/ele;
17 RY/BY# 2.7K \Y/ele;
18 A18 2.7K CLK18
19 A17 2.7K CLK17
20 A7 2.7K CLK7
21 A6 2.7K CLK6
22 A5 2.7K CLK5
23 A4 2.7K CLK4
24 A3 2.7K CLK3
25 A2 2.7K CLK2
26 A1 2.7K CLK1
27 RFU NC
28 RFU NC

Document Number: 002-00479 Rev. *D

Pin/Pad # Function Resistor Bias/CLK
56 A24 2.7K CLK24
55 RFU NC
54 A16 2.7K CLK16
53 RFU NC
52 VSS GND
51 DQ15 2.7K VvCC
50 DQ7 2.7K VvCC
49 DQ14 2.7K VvCC
48 DQ6 2.7K VvCC
47 DQ13 2.7K VvCC
46 DQ5 2.7K VvCC
45 DQ12 2.7K VvCC
44 DQ4 2.7K VvCC
43 \Y/ele; \Y/ele;
42 DQ11 2.7K VvCC
41 DQ3 2.7K VvCC
40 DQ10 2.7K VvCC
39 DQ2 2.7K VvCC
38 DQ9 2.7K VvCC
37 DQ1 2.7K VvCC
36 DQs8 2.7K VvCC
35 DQO 2.7K VvCC
34 OE# 2.7K \Y/ele;
33 VSS GND
32 CE# 2.7K GND
31 AO 2.7K CLKO
30 RFU NC
29 \Yi[e] 2.7K \Y/ele;
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CS239/L Life Test Failure Rate Calculation

HTOL Stress Temperature @ 125°C

Average Failure Rate
Read Points / Test Results Modeling Parameters @ 55°C FITS @ 55°C, 60% Conf.
24 168 1000 MTTF Early Inherent
Failure Mechanisms hrs hrs hrs Eaev TAF VAF OAF (yrs) Life Life
PLASTIC
Sample Size | 1745 3025 345
Zero fails, Process ave. Ea | 0 (1) 0 0 0.66 53 1 53 87 23
Totals 0 0 0 4963 87 23
Note:
1. Contributes to Early Life FITS.
Data Retention Bake @ 150°C
Reliability Stress Number of Rejects Sample Size Failure Rate % Failure Mechanism
500 hrs 0 300 0.00 No Failures
1000 hrs 0 300 0.00 No Failures

Document Number: 002-00479 Rev. *D
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Table 11.1 Summary of Stress Test Results

Stress Test Condition Package Type Sagi\f;es o';lllj_r:t's ﬁ;":aﬁlesr ;:litl:f,/eo Comments
Data From Qualification Q100125, Q100226, Q100156:
HTOL (EL) 3.6V, 125°C LAEO64 (3) 77 1 0 | 0.00 | 168 hrs
N/A TS056 (1) 15 1 Passed 1.0 kV
ESD CDM N/A LAAQOG4 (2) 15 1 Passed 1.0 kV
N/A LAE064 (3) 15 Passed 1.0 kV
ESD HBM (100 pF, 1500 Ohms) LAE064 (3) 84 1 Passed 2.0 kV
Latch Up 125°C, £100 mA LAE064 (3) 6 1 Passed
-40°C, 3.6V LAE064 (3) 64 1 0 0.00 10k cycles
Endurance (10k) 90°C, 3.6V LAE064 (3) 128 1 0 0.00 10k cycles
105°C, 3.6V TS056 (4) 240 3 0 0.00 10k cycles
Generic Reference Data
Preconditioning PC9/260°C, +0°C / -5°C LAE064 (5) 230 1 Passed Jedec L3 (Accel.)
PC9/260°C, +0°C / -5°C TS056 (6) 77 1 Passed Jedec L3 (Accel.)
Preconditioning + Temp | PC9/260°C, —40°C / 150°C LAE064 (5) 77 1 0 0.00 | 1000 cycles
Cycle PC9/260°C, —40°C / 150°C TS056 (6) 77 1 0 0.00 | 1000 cycles
Preconditioning + HAST :;Z’ 2R?_(|)°C' Biased, 110°C/ LAEO64 (5) 77 1 0 0.00 264 hrs
zlr_'e:‘s’;‘d"i°"i"9 * ???O%gios";% U;ﬁiase"' LAEO64 (5) 76 1 0 0.00 96 hrs

Notes:

1. Results from Qual Q100125, S29GL512S, 512M 65 nm MirrorBit Eclipse in 56 Lead TSOP (18.4 x 14 x 1 mm).

Results from Qual Q100226, S29GL512S, 512M CS239LS (65 nm) MirrorBit Eclipse in 64 Ball fFBGA (13 x 11 x 1.4 mm).

Results from Qual Q100156, S29GL512S, 512M CS239LS (65 nm) MirrorBit Eclipse in 64 Ball fFBGA (9 x 9 x 1.4 mm).

Results from QTP#184906, S29GL0O1GS in 56 Lead TSOP (18.4 x 14 x 1 mm) - Same TS056 Package, Same Product and Process

Technology at Fab25.

5. Results from Qual Q100127, S29GL01GS in 64 Ball fFBGA (9 x 9 x 1.4 mm) - Same LAE064 package, Same Process Technology, Same
Fab Location, Similar Product.

6. Results from Qual Q99990, S29GL512S in 56 Lead TSOP (18.4 x 14 x 1 mm) - Same TS056 package, Same Process Technology and
Product from Fab25.

AW

Preconditioning Flows
PC9 (Accelerated JEDEC L3/ JEITA Rank E): Bake 125°C, 24hr --> Soak @ 60°C/70%RH, 72hr => 3x Reflow.

Document Number: 002-00479 Rev. *D Page 19 of 72
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12. Characterization Test Results

The data is pattern is “Random pattern” unless otherwise indicated.

121 DC Parameter Summary, 25°C

Room Temperature, 25°C, 3V, Vo Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lec1 (Ve Active Read Current) 10 MHz mA 92.01 86.17 96.34 1.82
lcc1 (Ve Active Read Current) 5 MHz 55 60 mA 48.87 46.53 50.68 0.78 >5
lecz (Vee Intra-Page Read Current) 66 MHz mA 5.72 5.26 6.17 0.15
lecz (Vee Intra-Page Read Current) 50 MHz mA 5.77 532 6.16 0.15
lccz (Ve Intra-Page Read Current) 40 MHz mA 5.83 5.38 6.25 0.15
lcc2 (Vog Intra-Page Read Current) 33 MHz 9 25 mA 5.90 5.43 6.33 0.15 >5
lcez (Ve Active Erase Current) 45 100 mA 45.64 4217 49.41 1.23 >5
lcez (Ve Active Program Current) 45 100 mA 40.76 36.41 45.96 1.99 >5
lccs (Ve Standby Current) 70 100 pA 17.70 9.44 56.77 7.62 36
lcos (Ve Reset Current) 10 20 mA 0.02 0.01 0.06 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 17.65 9.46 56.53 7.61 >5
IL1 (Input Leakage Current) 0.02 +1 pA 0.000 -0.013 0.012 0.0 >5
ILo (Qutput Leakage Current) 0.02 +1 pA 0.001 -0.010 0.011 0.0 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 275 1100 ms 261.3 173.0 616.0 32.8 >5
Buffer Program Time (256 word) 340 750 us 355.1 200.0 468.0 29.2 45
Buffer Program Time (128 word) 239 750 us 2814 226.0 387.0 242 >5
Buffer Program Time (64 word) 198 750 us 243.4 198.0 336.0 211 >5
Buffer Program Time (32 word) 175 750 us 233.0 179.0 309.0 31.3 >5
Buffer Program Time (16 word) 160 750 us 231.7 166.0 302.0 36.5 >5
Single Word Program Time (1 word) 150 400 us 183.0 150.0 279.0 252 >5
Notes:

1. Data was collected from 300 units.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.2 DC Parameter Summary, 85°C

Hot Temperature, 85°C, 3V, Voc Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters

lcct (Ve Active Read Current) 10 MHz mA 96.9 52.9 102.3 3.1

lee1 (Ve Active Read Current) 5 MHz 55 60 mA 513 40.5 53.9 1.0 >5
lecz (Vee Intra-Page Read Current) 66 MHz mA 6.100 5570 6.340 1.270

lecz (Vee Intra-Page Read Current) 50 MHz mA 6.130 5.620 6.400 1.220

lccz (Vee Intra-Page Read Current) 40 MHz mA 6.210 5.720 6.460 1.220

lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 6.280 5.750 6.540 1.210 >5
lccs (Vg Active Erase Current) 45 100 mA 48.4 05 51.9 3.0 >5
lcez (Ve Active Program Current) 45 100 mA 42.8 10.0 48.2 2.8 >5
lccs (Ve Standby Current) 70 100 pA 55.7 321 90.3 12.0 1.2
lcos (Ve Reset Current) 10 20 mA 0.06 0.03 0.09 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 551 31.7 91.0 12.0 >5
ILi (Input Leakage Current) 0.02 +1 A 0.000 -0.015 0.012 0.0 >5
ILo (Qutput Leakage Current) 0.02 +1 pA 0.000 -0.008 0.011 0.0 >5

Average Sector Erase/Pre-programming Time

Sector Erase Time (64 kword sector) 275 1100 ms 193.4 136.0 339.0 18.2 >5
Buffer Program Time (256 word) 340 750 us 328.0 191.0 437.0 241 >5
Buffer Program Time (128 word) 239 750 us 263.3 212.0 337.0 20.3 >5
Buffer Program Time (64 word) 198 750 us 223.6 185.0 285.0 16.9 >5
Buffer Program Time (32 word) 175 750 us 2179 164.0 286.0 23.4 >5
Buffer Program Time (16 word) 160 750 us 2103 154.0 267.0 253 >5
Single Word Program Time (1 word) 150 400 us 165.0 139.0 273.0 14.8 53
Notes:

1. Data was collected from 300 units.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.3 DC Parameter Summary, 105°C

Hot Temperature, 105°C, 3V, V¢ = Vo Summary

Spec Average

Data Sheet Parameters
Typ | Max [unit| 40 | 25 | 85 [ 108

Average Min Max Sigma Cpk

DC Parameters

lcc1 (Ve Active Read Current) 10 MHz mA [ 91.4 | 920 | 969 | 93.7 93.7 89.2 99.3 2.0
lcc1 (Vg Active Read Current) 5 MHz 55 60 mA | 48.0 | 489 | 51.3 | 491 49.1 46.8 521 1.1 33
lecz (Vee Intra-Page Read Current) 66 MHz mA [ 55 57 6.1 6.1 6.1 55 6.8 0.2
lcc2 (Ve Intra-Page Read Current) 50 MHz mA | 56 58 6.1 6.0 6.0 54 6.7 0.2
lccz (Vee Intra-Page Read Current) 40 MHz mA [ 56 58 6.2 59 59 54 6.6 0.2
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA | 57 59 6.3 59 59 53 6.6 0.2 >5
lccs (Ve Active Erase Current) 45 100 | mA | 422 | 456 | 484 | 51.4 51.4 49.2 543 1.1 >5
leez (Ve Active Program Current) 45 100 mA | 376 | 40.8 | 42.8 | 46.7 46.7 423 49.9 1.7 >5
lcca (Ve Standby Current) 70 200 pA | 152 | 17.7 | 55.7 | 63.0 63.0 29.8 195.9 243 1.9
lccs (Vo Reset Current) 10 20 mA [ 0.0 0.0 0.1 0.1 0.063 0.030 | 0.192 0.024 >5
lcce (Voo Automatic Sleep Mode Current) 100 200 pA | 151 | 17.7 | 55.1 | 616 61.6 299 110.5 19.6 24
IL1 (Input Leakage Current) 0.02 +1 pA | 0.0 0.0 0.0 0.0 0.005 |-0.008 | 0.244 0.021 >5
ILo (Qutput Leakage Current) 0.02 +1 pA | 0.0 0.0 0.0 0.0 0.002 | -0.009 | 0.156 0.004 >5

Average Sector Erase/Pre-programming Time

Sector Erase Time (64 kword sector) 275 1100 | ms 189.5 136.0 | 264.0 14.2 >5
Buffer Program Time (256 word) 420 1050 us 3331 281.0 | 394.0 19.1 >5
Buffer Program Time (128 word) 320 1050 us 272.2 233.0 | 3240 14.0 >5
Buffer Program Time (64 word) 250 1050 us 231.7 200.0 | 267.0 10.8 >5
Buffer Program Time (32 word) 220 1050 us 205.6 181.0 | 234.0 9.2 >5
Buffer Program Time (16 word) 200 1050 us 185.1 165.0 | 209.0 7.7 >5
Single Word Program Time (1 word) 125 400 us 183.0 163.0 | 211.0 8.0 >5
Notes:

1. Data was collected from 70 units from lots 5877960 and 5877980 (wflot : LDU6301, wf5, wflot : LDU6301, wfl13).
2. Sector Erase data excludes Random data pattern programming prior to erasure.
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12.4 DC Parameter Summary, -40°C

Cold Temperature, -40°C, 3V, Vo Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 91.40 86.59 96.76 1.84
lcc1 (Ve Active Read Current) 5 MHz 55 60 mA 48.02 45.64 50.63 0.89 >5
lecz (Vee Intra-Page Read Current) 66 MHz mA 5.52 4.94 591 0.16
lecz (Vee Intra-Page Read Current) 50 MHz mA 5.58 4.99 5.98 0.16
lccz (Vee Intra-Page Read Current) 40 MHz mA 5.63 5.03 6.01 0.16
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 5.70 513 6.09 0.17 >5
lccs (Vg Active Erase Current) 45 100 mA 42.19 38.69 45.26 117 >5
lcez (Ve Active Program Current) 45 100 mA 37.61 33.41 42.89 1.87 >5
lccs (Ve Standby Current) 70 100 pA 15.18 8.69 55.86 6.97 4.1
lcos (Ve Reset Current) 10 20 mA 0.02 0.01 0.06 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 15.06 8.59 56.63 7.00 >5
ILi (Input Leakage Current) 0.02 +1 A 0.000 -0.013 0.011 0.0 >5
ILo (Qutput Leakage Current) 0.02 +1 pA 0.001 -0.011 0.013 0.0 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 275 1100 ms 309.6 209.0 618.0 36.4 >5
Buffer Program Time (256 word) 340 750 us 3445 204.0 485.0 27.0 >5
Buffer Program Time (128 word) 239 750 us 270.2 154.0 380.0 20.8 >5
Buffer Program Time (64 word) 198 750 us 231.2 155.0 305.0 15.5 >5
Buffer Program Time (32 word) 175 750 us 207.7 143.0 272.0 15.3 >5
Buffer Program Time (16 word) 160 750 us 192.0 131.0 265.0 12.8 >5
Single Word Program Time (1 word) 150 400 us 169.8 144.0 227.0 9.5 >5
Notes:

1. Data was collected from 300 units.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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13. DC Device Characterization Data

ICC1 (Asynchronous Read) vs. Temperature

100.0

ICC2 (Pag

ICC Active (5 MHz,10 MHz) vs. Temperature at VCC=3V
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[
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ICC3 (Active Write) vs. Temperature
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14. AC Device Characterization Data

tACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tACC vs. Temperature
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tPACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tPACC vs. Temperature
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Cumulative Erase Times per Sector at 105°C (VCC 3V)

Erase Time {64 kword Sector) @ 105°C, VCC =3V
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Cumulative WB Program Times per Sector at 105°C (VCC 3V)
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Cumulative WB 256 Program Times per Buffer at 105°C (VCC 3V)

WB 256 Program Time (Per Buffer) @ 105°C, VCC =3V
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Cumulative WB 128 Program Times per Buffer at 105°C (VCC 3V)
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WB 128 Program Time (Per Buffer) @ 105°C, VCC =3V
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Cumulative WB 64 Program Times per Buffer at 105°C (VCC 3V)
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& CYPRESS
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Qualification Database

CONFIDENTIAL

tCE VS. V|0 @ 105°C (VCC =3V)
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Qualification Database

tOE VS. VCC=V|O @ 25°C
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A CONFIDENTIAL

.ﬁCYPRESS Qualification Database

g EMBEDDED IN TOMORROW

tOE VS. VCC=V|O @ 105°C

10.0 20.0 first pass data

--------- O EEREL LTS
*******************l

3.650 7.0
3.600 Lkkkkkkkkkkkkkkkkkkk 7.0
3.550 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.500 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.450 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.400 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.350 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.300 2223222223322 22232 7.0
3.250 Lkkkkkkkkkkkkkkkkkkk 7.0
3.200 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.150 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.100 |[....... kkkkkkkkkkkkkkkkkk* 7.0
3.050 |........ kkkkkkkkkkkkkkkkkk 8.0
3.000 L Rk kkkkkkkkkkkkkkk ok 8.0
2.950 |........ kkkkkkkkkkkkkkkkkk 8.0
2.900 |........ kkkkkkkkkkkkkkkkkk 8.0
2.850 |........ kkkkkkkkkkkkkkkkkk 8.0
2.800 |........ kkkkkkkkkkkkkkkkkk 8.0
2.750 |........ kkkkkkkkkkkkkkkkkk 8.0
2.700 |........ kkkkkkkkkkkkkkkkkk 8.0
2.650 |........ kkkkkkkkkkkkkkkkkk 8.0
B e i I S
0.0 10.0 20.0

tOE VS. VCC=V|O @ -40°C

0.0 10.0 20.0 first pass data

R L
3.650 |...... KEKKKKKRKK KK KKK 6.0
3.600 |...... KEKKKKKRKK KK KKK 6.0
3.B50 | .. ... kkkkERERKRKR KKK 6.0
3.500 |...... KEKKKKKRKK KK KKK 6.0
3.450 |...... KEKKKKKRKK KK KKK 6.0
3.400 |...... KEKKKKKRKK KK KKK 6.0
3.350 |...... KEKKKKKRKK KK KKK 6.0
3.300 |...... KEKKKKKRKK KK KKK 6.0
3.250 |...... KEKKKKKRKK KK KKK 6.0
3.200 | .. ... kEEkEERERKR KR KKK 6.0
3.150 |...... KEKKKKKRKK KK KKK 6.0
3.100 |...... KEKKKKKRKK KK KKK 6.0
3.050 |...... KEKKKKKRKK KK KKK 6.0
3.000 |...... KEKKKKKRKK KK KKK 6.0
2.950 | .. ... kkEkkERERKRKR KKK 6.0
2.900 |...... KEKKKKKRKK KK KKK 6.0
2.850 |...... KEKKKKKRKK KK KKK 6.0
2.800 |...... KEKKKKKRKK KK KKK 6.0
2.750 |...... KEKKKKKRKK KK KKK 6.0
2.700 |...... KEKKKKKRKK KK KKK 6.0
2.650 | ...... ***************l 6.0

B T

0.0 10.0 20.0
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CONFIDENTIAL

Qualification Database

tOE VS. V|0 @ 25°C (Vcc =3V)
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A CONFIDENTIAL

w# CYPRESS Qualification Database

g EMBEDDED IN TOMORROW

tOE VS. V|0 @ 105°C (Vcc =3V)

10.0 20.0 first pass data

--------- O EEREL LTS
******************l

3.000 8.0
2.950 LKk kkkkkkkkkkkkk kk k 8.0
2.900 |........ kkkkkkkkkkkkkkkkkk 8.0
2.850 |........ kkkkkkkkkkkkkkkkkk 8.0
2.800 |........ kkkkkkkkkkkkkkkkkk 8.0
2.750 |........ kkkkkkkkkkkkkkkkkk 8.0
2.700 |........ kkkkkkkkkkkkkkkkkk 8.0
2.650 1223223323 32322332 8.0
2.600 LKk kkkkkkkkkkkkk kk k 8.0
2.850 |........ kkkkkkkkkkkkkkkkkk 8.0
2.500 |........ kkkkkkkkkkkkkkkkkk 8.0
2.450 |........ kkkkkkkkkkkkkkkkkk 8.0
2.400 1223223323 32322332 8.0
2.350 LKk kkkkkkkkkkkkk kk k 8.0
2.300 |........ kkkkkkkkkkkkkkkkkk 8.0
2.250 |........ kkkkkkkkkkkkkkkkkk 8.0
2.200 |........ kkkkkkkkkkkkkkkkkk 8.0
2.150 |........ kkkkkkkkkkkkkkkkkk 8.0
2.100 |......... kokok kokkok kk kkkokkokkok 9.0
2.050 |......... kokok kokkok kk kkkokkokkok 9.0
2.000 |......... kokok kokkok kk kkkokkokkok 9.0
1.950 |[......... kokok kokkok kk kkkokkokkok 9.0
1.900 |......... kokok kokkok kk kkkokkokkok 9.0
1.850 |[......... kokok kokkok kk kkkokkokkok 9.0
1.800 kkkkkkkkkkkkkkkk 10.0
1.750 LKk kkkkkkkkok kk kok ok 10.0
1.700 |.......... khkkkkkhhkkhkkkkkk 10.0
1.650 |.......... khkkkkkhhkkhkkkkkk 10.0
|+————;————+————;————+————;|
0.0 10.0 20.0
tOE VS. VlO @ -40°C (VCC = 3\/)
10.0 20.0 first pass data

B P

3.000 ***************l 6.0
2.950 |...... kokok ok ok kokkokkokkokkk 6.0
2.900 L L Rk Rk kkkkkk ok ok kk Kk 6.0
2.850 |...... kokok ok ok kokkokkokkokkk 6.0
2.800 |...... kokok ok ok kokkokkokkokkk 6.0
2.750 |...... kokok ok ok kokkokkokkokkk 6.0
2.700 |...... kokok ok ok kokkokkokkokkk 6.0
2.650 L L Rk Rk kkkkkk ok ok kk Kk 6.0
2.600 |...... kokok ok ok kokkokkokkokkk 6.0
2.550 |...... kokok ok ok kokkokkokkokkk 6.0
2.500 |...... kokok ok ok kokkokkokkokkk 6.0
2.450 |...... kokok ok ok kokkokkokkokkk 6.0
2.400 |...... kokok ok ok kokkokkokkokkk 6.0
2.350 |...... kokok ok ok kokkokkokkokkk 6.0
2.300 |...... kokok ok ok kokkokkokkokkk 6.0
2.250 |...... kokok ok ok kokkokkokkokkk 6.0
2.200 |...... kokok ok ok kokkokkokkokkk 6.0
2.150 |....... Kok ok ok ok ok ok ok ok ok ok ok kK 7.0
2.100 Kkokok ok ok ok ok ok ok ok ok ok ok ok 7.0
2.050 Lkkkkok kok kok kok kkk 7.0
2.000 |....... Kok ok ok ok ok ok ok ok ok ok ok kK 7.0
1.950 |....... Kok ok ok ok ok ok ok ok ok ok ok kK 7.0
1.900 |....... Kok ok ok ok ok ok ok ok ok ok ok kK 7.0
1.850 KRk KKKK KK KK KKK 8.0
1.800 Lk Kk kk KK KK KKK 8.0
1.750 |........ KK KK KKK KKK KKK 8.0
1.700 |........ KK KK KKK KKK KKK 8.0
1.6580 |......... kokkkokkokkok kkk 5.0
0.0 10.0 20.0
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Qualification Database

tpacc vs. Vec=Vio @ 25°C
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& CYPRESS

g EMBEDDED IN TOMORROW

CONFIDENTIAL

Qualification Database

tPACC VS. VCC=V|O @ 105°C
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CONFIDENTIAL

Qualification Database

tpacc vs- Vio @ 25°C (Ve = 3V)
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V||_ VS. VCC=V|O @ 105°C
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CONFIDENTIAL

VOL VS. VCC=V|O @ 105°C
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2.800 Jkkkkkkkkhkhkhkhkkkkkkkkk
2.750 Jkkkkkkkkhkhkhkhkkkkkkkkk
2.700 Jkkkkkkkkhkhkhkhkkkkkkkkk
2.650 Jkkkkkkkkhkhkhkhkkkkkkkkk

VOL VS. VCC=V|O @ -40°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

0.000 0.500 1.000

dmmmm mm e mm i —m
Jkkkkkkkkhkhkhkhkkkkkkkkk

LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk

********************l

D T T |

0.000 0.500 1.000

Document Number: 002-00479 Rev. *D

first pass data

CO 0000000000000 0O0O0O0O0O0oOOo

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

£

OC OO0 0000000000000 O0O0O0 OO0

irst pass data

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
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CONFIDENTIAL

Qualification Database QCYPRESS

EMBEDDED IN TOMORROW
VlH VS. V|0 @ 25°C

0.500 1.000 1.500 2.000 first pass data
|+————,————+————,————+————,————+|
3.000 | et *k kxR | 1.750
2.950 L KRR R KK 1.700
2.900 | .. HAK KK KK 1.700
2.850 | .. .. e . kkkkkkkk 1.650
2.800 | ... . e kkkkkkkk 1.650
2.750 | ... . kkkkkkkkk 1.600
2.700 | ... . kkkkkkkkk 1.600
2.650 | ... ... kkkkkkkkkk 1.550
2.600 L kkkkkkk kK ok ok 1.500
2.550 | ... ... kkkkkkkkk kK 1.500
2.500 |.... .. .. kkkkkkkkkkkk 1.450
2.450 | .. .. .. kkkkkkkkkkkk 1.450
2.400 | ... ... kkkkkkkkkkkkhk 1.400
2.350 . L Rk kkkkkkkkk kK 1.400
2.300 |.... ..., kkkkkkkkkkkkkk 1.350
2.250 |.... .. .. kkkkkkkkkkkkkk 1.350
2.200 | ... ... kkkkkkkhkkkkkkkk 1.300
2.150 |...... .. . .. ... kkkkkkkkkkkkkkkk 1.250
2.100 |...... . . . ... ... kkkkkkkkkkkkkkkk 1.250
2.0580 |.............. kkkkkkkkkkkkkkkkk 1.200
2.000 |....... .. ..., kkkkkkkkkkkkkkkkk 1.200
1.950 | ... ... kkkkkkkhkhkkkhkhkhd 1.150
1.900 | .. .. .. ...... kkkkkkhkhkhkkkhkhkkhkdhd 1.100
1.850 | ............ kkkkkkhkhkhkkkhkhkkhkdhd 1.100
1.800 kkkkkkkkhkhkkhkkhkhkkk 1.050
1.750 kkkkkkkkhkhkkhkkhkhkkk 1.050
1.700 |.......... khkkkkkkhkhhkhkhhhkkhkkhkkhd 1.000
1.650 |......... kkkhkkhkkkhkkhkhkhkkhhhhhkkkk 0.950
|+————,————+————,————+————,————+|
0.500 1.000 1.500 2.000
VlH VS. V|0@85°C
0.500 1.000 1.500 2.000 2.500 first pass data
—,————+————,————+|
3.000 | .. ****************l 1.750
2.950 KRKKKKKRKKKK KKK KKK 1.700
2.900 . L kkkkkkkhkk Kk hkhkhk KKK 1.700
2.850 | .. KhKKKKKKRKKKK KKK KKK 1.650
2.800 | .. KhKKKKKKRKKKK KKK KKK 1.650
2.750 | . KhkKKKKKKKKK KK KKK KKk 1.600
2.700 | .., KhKKKKKKKKKK KK KKK KKK 1.550
2.650 LKk Kk kk Kk hkhk KK hkRk KKK KKK 1.550
2.600 | ..., KRKKKKKRKKKKRKK KK KKK KKK 1.500
2.550 | ..., KRKKKKKRKKKKRKK KK KKK KKK 1.500
2.500 | ... ... KAKKKKKKRKKRRKK KK KKK KK K 1.450
2.450 | ... KAKKKKKKRKKRRKK KK KKK KK K 1.450
2.400 | ... KRR KKKKRKRKKRR KRR KKK KKK 1.400
2.350 | ..., KRR KKKKRKRKKRR KRR KKK KKK 1.400
2.300 | ... KRKKKKKKRKKKK KK KKK R KKK Kk K 1.350
2.250 | .. ..., KAKKKKKRKKRKKRKK KK KKK KRR Kk Kk 1.300
2.200 | ..., KAKKKKKRKKRKKRKK KK KKK KRR Kk Kk 1.300
2.150 | ... ... ... KRKKKKKKRKKRKRKKRRRKK KR KKK KR K 1.250
2.100 | ... .. ... KRKKKKKKRKKRKRKKRRRKK KR KKK KR K 1.250
2.050 L KKk KK kKRR KK KK KK KRR KKK KRR R kK k 1.200
2.000 | ... ... L T T 1.200
1.950 |............. KRKKKKKKRKKKKKK KKK KRR KR AR Kk Kk 1.150
1.900 |............ KAKKKKKKKRKK KK KK KR KR AR KR AR K KKk 1.100
1.850 1.100
1.800 1.050
1.750 1.050
1.700 1.000
1.650 0.950
|+————,————+————,————+————,————+————,————+|
0.500 1.000 1.500 2.000 2.500
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A CONFIDENTIAL

w# CYPRESS Qualification Database

g EMBEDDED IN TOMORROW

VlH VS. V|0 @ 105°C

0.500 1.000 1.500 2.000 2.500 first pass data

R R il el RN
3.000 |t KAEKK KA KK KR KRR A KKK | 1.600
2.950 Lk kk kK kkkkkk kK kkkk kK 1.600
2.900 | .., Kk kkkkkkkkkkkkk kK k 1.550
2.850 | .o Kk kkkkkkkkkkkkk kK k 1.550
2.800 | Kk kkkkkkkkkkk kk kk ok kk ok 1.500
2,750 | oo Kk kkkkkkkkkkk kk kk ok kk ok 1.500
2.700 | .o Kk ok kkkkhk ok kk kK kk kK 1.450
2.650 | .o Kk ok kkkkhk ok kk kK kk kK 1.450
2.600 Lk kkkkkk KKk kR kKKK Rk Kk kK 1.400
2.8550 | ..., Kkkkkkkkkkkkkkkkkkkk kK k 1.400
2.500 | ... Kk kkkhkkkkkkkkkk kk kk ok kk & 1.350
2.450 | ..., Kk Kk kkkkhk ko k Kk kkkk k& 1.300
2.400 | ..., Kk Kk kkkkhk ko k Kk kkkk k& 1.300
2.350 Lk kkkkkk Kk kA kk kKK KKk hk kk k 1.300
2.300 | .. Kk kkkhkkkkkk ko kkkk kk kkk kK k 1.250
2.250 | ... Kk ko kk kkk ko kk kX k ok kkk & 1.200
2.200 | ... .. .. Kk ko kk kkk ko kk kX k ok kkk & 1.200
2.150 | ... Kk ko kk kkk ko kk kX k ok kkk & 1.200
2.100 | .. Kk kkkkkkk ko hk ok kkkkkk kkk kK k 1.150
2.050 |.... .. ... .. .. Kk kkkkkkk ko hk ok kkkkkk kkk kK k 1.150
2.000 |...... ... ... Kk ok kkkkkkkk kA kk ke k kkk kK k 1.100
1.950 | ... Kk ok kkkkkkkk kA kk ke k kkk kK k 1.100
1.900 | .. ... ... ... A R R T TIYY 1.050
1.850 | .. ........ . A R R T TIYY 1.050
1.800 |.......... R R R R I T IITIITTYITY 1.000
1.750 B R R R N I 1.000
1.700 | .......... R R R R I T IITIITTYITY 1.000
1.650 | ......... Kk k ok kk ko kk hk ko k ok k kk k kk & 0.950

R e it Rl BT T P |

0.500 1.000 1.500 2.000 2.500

VlH VS. V|O@-40°C
0.500 1.000 1.500 2.000 2.500 first pass data
B T |

3.000 ......................... ****************l 1.750
2.950 ......................... kkkkkkkkkkkkkhkk 1.750
2.900 ..***************** 1.700
2.850 ........................ kkkkkkkkhkhkkkkkkkk 1.700
2.800 ....................... kkkkkkkkkkkkkhkhkk 1.650
2.750 ...................... kkkkkkkkkhkkkkhkhkhkk 1.600
2.700 ...................... kkkkkkkkkhkkkkhkhkhkk 1.600
2.650 ..******************** 1.550
2.600 ..................... kkkkkkkkkhkkhkkkdkkkkk 1.550
2.550 .................... kkkkkkkkkhkhkhkkhkkhkhkhkk 1.500
2.500 .................... kkkkkkkkkhkhkhkkhkkhkhkhkk 1.500
2.450 ................... kkkkkkkkhkhkhkhkkhkkkdkkkkk 1.450
2.400 .................. kkkkkkhkhkhkhkkhhkhhkhkhkhhkkk 1.400
2.350 .................. kkkkkkhkhkhkhkkhhkhhkhkhkhhkkk 1.400
2.300 ................. khkkkkkkk Ak hkhkkhkkhkdkkdkkk kK 1.350
2.250 ................. khkkkkkkk Ak hkhkkhkkhkdkkdkkk kK 1.350
2.200 ................ kkkhkkhkhkkhkhkhkhhkhhkhkhkhkhhkhkkkx 1.300
2.150 ................ kkkhkkhkhkkhkhkhkhhkhhkhkhkhkhhkhkkkx 1.300
2.100 ............... khkkkkkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkkkx 1.250
2.050 ..*************************** 1.200
2.000 .............. kkkkhkhkhkkhkhkhkhhkhhkhkhkhkhkhkhkhkhdkkx 1.200
1.950 ............. khkkkhkkkkhkhkkhhkhkhkhkhhkhkhkhkhhhkkkx 1.150
1.900 ............. khkkkhkkkkhkhkkhhkhkhkhkhhkhkhkhkhhhkkkx 1.150
1.850 1.100
1.800 1.050
1.750 1.000
1.700 1.000
1.650 0.950

R T e P T |

0.500 1.000 1.500 2.000 2.500
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CONFIDENTIAL

Qualification Database

V||_ VS. V|0 @ 25°C

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.000 0.500 1.000 1.500
R T e P T |
|**************************
khkkkhkkkkkkhkhkhhhhhkkkkhkhkk

I

I

L ]

L ]

R

R

KEKKKKKRKKKKRK KK KR KKK RK
KEKKKKKRRKKKRK KK KK KR AR

R R R T TR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KhKKKKKKRKKKK KK KKKk hhKk |

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

KkKRKKRRRKRK KK KK KKK
KEKKKKKRKKRK KK KK KR K

KEKKKKKRRRRK KK KK KK
KEKKKKKRRRRK KK KK KK
KEKKKKKRRRRK KK KK KK

KKK KKRIRK KKK KK KK

KEKKKKKRKKRK KK KR KR
KEKKRKKKKRRKK KK KKK

KKK KKK KKK KKK * K

R T e P T |
0.000 0.500 1.000 1.500

V"_ VS. V|0 @ 85°C

.000
.950
.900
.850
800
750
700
.650
.600
.550
.500
.450
.400
350
300
250
.200
.150
.100
.050
.000
.950
900
850
800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.000 0.500 1.000

|*************************

1.500
+-

I

KAKKKKKKRKKKKRKK KKK KRR KKk h Kk |
L ]

L ]

L ]

R

KEKKKKKRKKKKRK KK KR KKK RK
KEKKKKKRRKKKRK KK KK KR AR

R R R T TR

R R R T TR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

KEKKKKKRRKRK KK KR KR K
KkKRKKRRRKRK KK KK KKK
KEKKKKKRKKRK KK KK KR K

KEKKKKKRRRRK KK KK KK
KEKKKKKRRRRK KK KK KK

KEKKKKKRKKRK KK KR KR

KKK KKRIRK KKK KK KK
KKK KKK KKK KKK * K

KKK KKK KKK KKK * K

R T e P T |
0.000 0.500 1.000 1.500

Document Number: 002-00479 Rev. *D

2.000

2.000

2.000

2.000

first

.250
.250
200
200
.150
.150
.100
.100
.100
. 050
050
050
000
.000
.000
.000
.950
.950
.900
900
900
850
.850
.850
.850
.850
.800
.800

OCO0OO0OO0OO0O0OO0OO0OOOORKERERERRERERERRERRERERERR

first

.200
.200
.200
.150
150
150
100
.100
. 050
. 050
. 050
. 050
.000
000
000
950
.950
.950
.900
.900
.900
.900
850
850
850
.850
.800
.800

OCO0OO0OO0OO0O0OO0OO0OOOOORRERRERERERERRERRERERER R

o~
s

pass data

pass data

CYPRESS

EMBEDDED IN TOMORROW
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& CYPRESS

g EMBEDDED IN TOMORROW

CONFIDENTIAL

Qualification Database

V||_ VS. V|0 @ 105°C

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

KAKKKKKKRKKRKKR KK KKK KRR KK KKK |

I

I

I

L ]

L ]

L ]

KEKKKKKRKKKKRK KK KR KKK RK
KkKKKKRRRRRK KK KK KR KRR,
L

KEKKKKKRRKKKRK KK KK KR AR
KEKKKKKRRKKKRK KK KK KR AR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

KKK KKKKK KKK KKK * kK

KKK KKKKK KKK KKK * kK

KKK KKRIRK KKK KK KK

KKK KKRIRK KKK KK KK

KEKKKKKRKKRK KK KR KR
KEKKRKKKKRRKK KK KKK

V"_ VS. V|0 @ -40°C

.000
.950
.900
.850
800
750
700
.650
.600
.550
.500
.450
.400
350
300
250
.200
.150
.100
.050
.000
.950
900
850
800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.000 0.500 1.000 1.500 2.000

|**************************

+-

I R R

KAKKKKKKRKKKKRKK KKK KRR KKk h Kk |
I

I

L ]

L ]

KAKKKKKKRKKKK KR KK KR hRK Kk kK’ |
R

R

R

R R R T TR

R R R T TR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K
KhKKKKKKKKKRKK KR KKK
KKK KKKKK KKK KKK * kK
KKK KKKKK KKK KKK * kK

KEKKKKKRKKRK KK KK KR K
KEKKKKKRRRRK KK KK KK
KEKKKKKRKKRK KK KR KR

KKK KKRIRK KKK KK KK
KKK KKK KKK KKK * K

KKK KKK KKK KKK * K

R T e P T |

0.000 0.500 1.000 1.500 2.000

Document Number: 002-00479 Rev. *D

first pass data

OO0 000000 OCOHHFKHEFKFHFFHEFREEFEFEFREEFEFEEREREREFR

first pass data

OO0 000000 OCOHHFKHEFKFHFFHEFREEFEFEFREEFEFEEREREREFR

.250
.250

200
200

.200
.150
.150
.150
.100
.100

100
050
050

.050
.000
.000
.000
.950
.950

950
900
900

.900
.850
.850
.850
.800
.800

.250
.250
.200
.200
200
150
150
.150
.100
.100
.100
. 050
. 050
050
000
000
.000
.950
.950
.900
.900
.900
900
850
850
.850
.800
.800
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CONFIDENTIAL

Qualification Database QCYPRESS

EMBEDDED IN TOMORROW
VOH VS. V|0 @ 25°C

1.500 2.000 2.500 3.000 3.500 first pass data

R T e P T |
3.000 |****************************** | 2.950
2.950 *****************************.... 2.900
2.900 kkkkkkkkkkkkkhhkkhkkk ks krr 2.850
2.850 kkkkkkkkkkhhkhhkkkkkkkkkkkx 2.800
2.800 kkkkkkkkkkhhkhhkkhkkkkkhkx 2.750
2.750 kkkkkkkkkkhhkhhkkkkkkkkrx 2.700
2.700 kkkkkkkkkkkkkhhkkk ks 2.650
2.650 kkkkkkkhkhkhkkhkkhkdkhkdkhkhkhkkxk 2.600
2.600 kkkkkkkhkhkhkhkhkkhkkkdkhk kK 2.550
2.550 kkkkkkkkkkkkkkkkkkkkk 2.500
2.500 kkkkkkkkkkkkkkkkkkkx 2.450
2.450 kkkkkkkkkhkkkkkkkhkk 2.400
2.400 kkkkkkkkhkkhkkkkkk kk 2.350
2.350 *****************.... 2.300
2.300 kkkkkkkkkkkkkkkx L, 2.250
2.250 kkkkkkkkkkkkkkk L, 2.200
2.200 kkkkkkkkkkkkkk L, 2.150
2.150 kkkkkkkkkkkkk L. 2.100
2.100 kkkkkkkkkkkk ... 2.050
2.050 kkkkkkkkkkk .. 2.000
2.000 kkkkkkkkkk . 1.950
1.950 kkkkkkkkk e . 1.900
1.900 kkkkkkokk e e 1.850
1.850 |[****x*%x* 1.800
1.800 1.750
1.750 1.700
1.700 1.650
1.650 1.600

R T e P T |

1.500 2.000 2.500 3.000 3.500

VOH VS. V|0 @ 85°C

1.500 2.000 2.500 3.000 3.500 first pass data

B e i e
3.000 |****************************** ........... 2.950
2.950 IEE SRS RS RS EE SRS SRR EEEEES] 2.900
2.900 (E RS RS RS RS RS EEEESES SRR RS RS 2.850
2.850 kkkkkkkkkkhhkhhkkkkkkkkkkkx 2.800
2.800 kkkkkkkkkkhhkhhkkhkkkkkhkx 2.750
2.750 kkkkkkkhk Ak khkhkdkhkhhkhk k¥ 2.700
2.700 kkkkkkkkkhkhkhkkhkkhkdkdkkkkk 2.650
2.650 ***********************.... 2.600
2.600 kkkkkkkkkkkkkkkkkkkkkx 2.550
2.550 kkkkkkkkkkkkkkkkkkkkk 2.500
2.500 kkkkkkkkkkkkkkkkkkkx 2.450
2.450 kkkkkkkkkkkkkkkkkkx 2.400
2.400 kkkkkkkkkkkkkkkkkk 2.350
2.350 kkkkkkkkkkkkkkkkkx 2.300
2.300 kkkkkkkkkkkkkkkx L, 2.250
2.250 kkkkkkkkkkkkkkk L, 2.200
2.200 kkkkkkkkkkkkkk L, 2.150
2.150 kkkkkkkkkkkk ¥k 2.100
2.100 kkkkkkkkkk kk 2.050
2.050 ***********.... 2.000
2.000 kkkkkkkkkk . 1.950
1.950 kkkkkkkkk e . 1.900
1.900 kkkkkkkk 1.850
1.850 |[****x*%x* 1.800
1.800 |[***xx%%x 1.750
1.TB0 [ * % kk ke e e 1.700
1.700 [ %% %% e e e 1.650
1.650 [ %% % e e e 1.600

R T e P T |

1.500 2.000 2.500 3.000 3.500
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CYPRESS

EMBEDDED IN TOMORROW

VOH VS. V|0 @ 105°C

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

VOH VS.

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

.000
.950

900
850

.800
.750
.700
.650
.600
.550

500
450
400

.350
.300
.250
.200
.150
.100

050
000
950

.900
.850
.800
.750
.700
.650

CONFIDENTIAL

Qualification Database

I R R

I

KRKKKKRRRKKK KK KK KR KRR KKK

R

R R R T TR

KhKKKKKKRKKKK KK KKKk hhKk |
KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

Kk kkkkkkkhkkhkkkkk

KKK KKK KKK KKK * K
KKK KKKKKK KKK KK,

KKK KKKK KKK KKK

KKK KKKK KKK KKK

KKK KK KK KK KKK

KKK KK KK KK KK,

Kk kKKK kKKK Kk

Kk kKKK kKKK

Kk kkkkkk Kk

Kk okkkkkKk

Vo @ 40°C

.000
.950
.900
.850

800
750
700

.650
.600
.550
.500
.450
.400

350
300
250

.200
.150
.100
.050
.000
.950

900
850
800

.750
.700
.650

1.500 2.000 2.500 3.000 3.500

B e i e
i AL R EE R R LR LR LR L E L L

R Ty

P ]

R

KRKKKKRRRRKKRK KK KR KRR KK RK R

I
L ]

KEKKKKKRKKKKRK KK KR KKK RK
KEKKKKKRRKKKRK KK KK KR AR

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

KKK KKRIRK KKK KK KK

KKK KKK KKK KKK * K

KKK KKKKKK KKK KK,

KKK KKKK KKK KKK

KKK KKKK KKK KKK

KKK KK KK KK KKK
KKK KK KK KK KK,

KRKKKKKKKKR
KR KK KK KK KK

KRRKKKRKKK L.
KR KKK KKK
Kk ok k kKK

Kk KK KK

R T e P T |
1.500 2.000 2.500 3.000 3.500

Document Number: 002-00479 Rev. *D

first pass data

first pass data

FHERPRERERERDDOMNNMOMOMNMODOOMNDONDNDN0DNDNDDND

FRPREFREPREPREPREPFEDMDDDODDDDDDODDDDODDODDDDODDNDODNDNDDNDDNDDND

.900
.850
.800
.750
.700
.650
.600
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VOL VS. V|0 @ 105°C
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16. Quality Assurance Guidelines
Cypress is totally committed to shipping the highest quality product to its customers.

To assure this quality commitment, each commercial manufacturing lot must meet the requirements defined
in all of the specifications listed below:

Procedure Test Method Quality Test
Electrical Classification Tests Guard banded to Data Sheet Specification 100%
Mark Cypress F16-018 100%
Lead Scan / Straighten Cypress F16-049 100%
Visual / Mechanical Inspection Cypress F16-049 100%
QA Documentation / Test verification Cypress F06-027 100%
QA - Visual / Mechanical Cypress F06-027 Sample
Excelsior Monitor (See Below) Cypress F00-006 Sample
Qualification Maintenance Program Cypress F01-002.18 Sample

16.1 Excelsior Quality Monitor

Cypress’s Excelsior Quality Program is an in-line monitor of electrical, visual/mechanical, solderability and
marking permanency quality. Data from Excelsior Electrical Monitor may be made available to customers on
request. Samples are selected from production lots and subjected to data sheet electrical temperature
requirements. Any failures are analyzed by product engineering and appropriate corrective action is
implemented. The excelsior quality levels are summarized by each product line on a monthly basis. This
monitor has proven to be instrumental in Cypress's drive to attain the highest quality levels in the industry.

16.2 Advance Change Notification

The Cypress Advance Change Notification System aims to notify the customer of major product changes 90
days prior to the implementation of that change. A change is considered to be major if it affects the
application, performance, quality, reliability, parameter distribution, form, fit or function of the product. In
addition we may also notify changes such as relocation of manufacturing sites, certain Data Sheet items, or
other changes that may affect use or acceptance of the product.

It should be noted that all changes are fully evaluated and qualified in accordance with well established and
rigorous procedures. The changed product is not released for production or shipment until satisfactory
qualification results, consistent with stable processes, predictable distributions and satisfactory and expected
reliability figures and yields are achieved. Often shipment is recommended before the formal qualification
report is available. The actual qualification tests, however, are completed and approved prior to shipment.

16.3 Customer Corrective Action Request

Cypress's Customer Corrective Action Request (CCAR) system provides a means for submitting customer
perceived product problems to Cypress's factory for analysis. The analysis may be comprised of several
stages, usually an initial analysis and follow-up analysis. A summary of Cypress's findings are issued. These
may include corrective actions, requests for additional information or detailed failure analysis results.
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17. Qualification Maintenance Program

17.1

17.2

The Cypress Qualification Maintenance Program (QMP) is used to measure the reliability of all process
families on a regular basis. As it is not feasible to monitor the reliability of each of the literally hundreds of
device types that Cypress produces, devices representative of the wafer fabrication process and the generic
device grouping are selected on the basis of complexity, production volume, and strategic importance. These
samples are subjected to the typical accelerated stress tests listed below on a monthly basis. Any failures
encountered are analyzed by product engineering and appropriate corrective action is implemented. The
results of this testing are summarized in the Cypress Quarterly Reliability Report (QRR).

Types of Stress

Several different process technology groups have been identified based on similarity of process parameters.
Representative product types for each of these groups are listed in the Cypress QRR. Failure rates are
tabulated for defective sub-populations and competing failure mechanisms. Two common measures of failure
rates are early life failure rate (EL) and inherent life failure rate (IL). The early life period corresponds to
approximately the first 4,000 hours at field use conditions. The inherent life corresponds to the useful life
beyond the first 4000 of field operation. For these calculations, device operation temperature is assumed to
be 55°C ambient unless otherwise noted. Voltage acceleration factors are used in the analysis wherever
noted.

Reliability Monitor Stress Conditions

Stress Package Jgfa'z(a)ln Targe;iSZ:mple Typical Conditions

Early Life All 24, 168 hours 350 125°C or 150°C, V¢ max
Inherent Life All 1000 hours 120 125°C or 150°C, V¢ max
Endurance Cycling All 10000 cycles 64 90°C
Data Retention Bake All 1000 hours 64 150°C
Preconditioning (PC) Al 216 hours 231 gg’(gg 7&3‘; %szgflé’
PC + Temperature Discrete, 2 die MCP 1000 cycles 77 —40°C to 150°C
Cycle > 2 die MCP 1000 cycles 77 -55°C to 125°C

) BGA 264 hours 77 110°C, 85% RH, V¢ max alt. bias
PC + Biased HAST

Lead Frame 96 hours 77 130°C, 85% RH, V¢ max alt. bias

PC + Unbiased HAST All 96 hours 77 110°C, 85% RH, no bias
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18. Statistical Process Management

Statistical Process Management is used extensively throughout manufacturing and engineering areas in
Cypress to help in reducing process variation and optimizing product/process performance. Examples of the
tools used are Statistical Process Control (SPC), Process Capability Studies, Design of Experiments,
Measurement Systems Analysis, Systematic Problem Solving, Structured project management, and
statistical yield analysis, etc.

Some highlights of our SPC program include:
B Ubiquitous and intelligent use of problem solving methodologies

B SPC is 100% automated in all manufacturing areas using both statistically and economically derived
Control Limits

B Out of Control Trouble Shooting Guides

W Statistical Equipment Control, (monitoring and control of input variables)

B Advanced Process Control (model based, active run-to-run control of processes during wafer fabrication)
W Suppliers are encouraged to implement SPC

W Six-Sigma target for critical processes
18.1 Kaizen + Program

All the training of statistical analysis tools, as well as other hard and soft improvement skills such as FMEA,
Lean, Error Proofing, Structured Teamwork, are provided to employees as a part of Cypress’s Kaizen+
(continuous improvement) program. The program involves all functional groups by establishing a structure
that consists of a Champion, internal/external certified Black, Brown, Green and Yellow Belts in each
organization to drive for improvement projects. The results are shared in a Project Sharing Conference twice
per year. Statistical thinking and use of statistical methods are a part of Cypress’s Kaizen+ culture.
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Document Title: S29GL512S (XMC 85C 105C) Qualification Database
Document Number: 002-00479
Revision ECN 8#%&: SUbS'aifeSion Description of Change
b - - 12/21/2011 |Initial release.
*A - - 01/27/2012 |Characterization Test Results:
Typical Program Time, I, I o and Igco values updated.
*B - - 01/27/2015 |CS239/L Life Test Failure Rate Calculation:
Summary of Stress Test Results table: corrected ‘Number of Fails’ and
‘Failure Rate %’ for Endurance (10k) at 90°C.
*C 6070150 CNSO 02/22/2018 |Updated Assembly Packaging Summary:
Updated LAE064:
Updated details under “Theta Ja / Psi Jt” and “Assembly Location”.
Updated TS056:
Updated details under “Theta Ja / Psi Jt” and “Assembly Location”.
Updated LAAOG4:
Updated details under “Theta Ja / Psi Jt” and “Assembly Location”.
Updated Test Methodology:
Replaced “Class Test (Bangkok, Thailand; Kuala Lumpur, Malaysia)”
with “Class Test (Bangkok, Thailand)”.
Updated to Cypress template.
*D 6609547 CNSO 08/02/2019 |Updated Document Title to read as “S29GL512S (XMC 85C 105C)
Qualification Database”.
Added 105°C Temperature Range related information in all instances
across the document.
Updated to new template.
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20. Non-Disclosure Agreement

PURPOSE. The Product Qualification Databases (QDB) are unpublished works which contain confidential
information of Cypress. They are also protected under the copyright laws. QDBs have been created to assist
customers in the qualification of Cypress products. Access to this document is limited to customers of
Cypress products (Recipient) who agree to be bound by the terms of this agreement.

PERMITTED USE. RECIPIENT OF QDB AGREES TO ACCESS AND USE QDB ONLY FOR INTERNAL
USE AND SOLELY FOR QUALIFYING CORRESPONDING CYPRESS PRODUCTS. Recipient also agrees
not to remove any notices or markings from the QDBs. Recipient further agrees to not disclose or make
available in any form the QDBs to any party. Recipient shall use the same degree of care, but not less than
reasonable care, to prevent the unauthorized use, dissemination or publication of the QDB, as the Recipient
uses to protect its own confidential information. Except for the expressed limited use right granted above,
nothing herein shall be construed as granting, by implication or estoppel, any other right under any of
Cypress’s copyrights, patents or trade secrets.

DISCLAIMER. Cypress believes the information in this publication is accurate as of its publication date; such
information is subject to change without notice. Cypress is not responsible for any inadvertent errors.

NO WARRANTY. ALL QDBs ARE PROVIDED “AS 18" WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED. CYPRESS HEREBY DISCLAIMS ALL WARRANTIES AND CONDITIONS WITH REGARD TO
QDBs, INCLUDING ALL WARRANTIES, IMPLIED OR EXPRESS, OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL CYPRESS BE
LIABLE FOR ANY DAMAGES WHATSOEVER, (INCLUDING, WITHOUT LIMITATION, DAMAGES
RESULTING FROM LOSS OF USE, DATA OR PROFITS), WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORT RELATED ACTION, ARISING OUT OF, OR IN CONNECTION WITH, OR
IN CONTEMPLATION OF THE USE OR PERFORMANCE OF QDBs PROVIDED FROM THIS SERVER,
EVEN IF CYPRESS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

CYPRESS CONFIDENTIAL
Copyright © 2011-2019 CYPRESS Inc. All Rights Reserved.
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Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
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Cypress Developer Community
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Technical Support
cypress.com/support

© Cypress Semiconductor Corporation, 2011-2019. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”). This document, including any software or
firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress
reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants
you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce
the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or
indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by
Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the
Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach, such
as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED USING
CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATALOSS OR THEFT, OR OTHER SECURITY INTRUSION (collectively, “Security
Breach”). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any Security Breach. In
addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to deviate from published specifications. To the extent permitted
by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It is the
responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. “High-Risk Device”
means any device or system whose failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations, surgical implants, and other
medical devices. “Critical Component” means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly or indirectly, the failure of the High-Risk
Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any use of
a Cypress product as a Critical Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates, distributors, and assigns harmless from
and against all claims, costs, damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property damage arising from any use of a Cypress
product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any High-Risk Device except to the limited extent that (i)
Cypress's published data sheet for the product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has given you advance written authorization to
use the product as a Critical Component in the specific High-Risk Device and you have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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Notice: The material in this report is confidential. It is prepared to assist in the qualification of our product. It is intended for the
internal use of our customers only, and may be modified to meet the needs of specific customers.

Additionally, the package details (material set, assembly location, etc.) are specific to the qualification vehicle used. Alternate
material sets and assembly locations may be qualified for the product. Production material can be assembled with any qualified

material set and at any qualified assembly location.

Cypress Semiconductor Corporation « 198 Champion Court . San Jose, CA 95134-1709 . 408-943-2600
Document Number: 002-00606 Rev. *A Revised Tuesday, June 12, 2018

NOTICE: Refer to the Non-Disclosure Agreement at the end of this document for terms and conditions that govern the use of the information contained in this
Qualification Database.
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1. Introduction
The Cypress® S29GL256S flash memory device has a die size of 4.589 x 5.104 mm.

2. Die Photograph

Figure 2.1 Die Photograph
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Note:
1. Xin the diagram is pad #1. Count counter clockwise.
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Die Pad Index Pad Name Pin # TSOP Pin # BGA Die Pad Index Pad Name Pin # TSOP Pin # BGA
1 VSS 33,52 H7 37 \Y/ele; 43 G5
2 \Y/ele; 43 G5 38 VSS 33,52 H7
3 A23 1 c8 39 \Y/ele; 43 G5
4 A22 2 B8 40 VSS 33,52 H7
5 A15 3 D7 41 AO 31 E2
6 A14 4 c7 42 CE# 32 F2
7 A13 5 A7 43 OE# 34 G2
8 VSS 33,52 H7 44 DQO 35 E3
9 VvCC 43 G5 45 DQs8 36 F3
10 A12 6 B7 46 DQ1 37 H3
11 A1 7 D6 47 DQ9 38 G3
12 A10 8 c6 48 VSS 33,52 H2, E8
13 A9 9 A6 49 VIO 29 F1, D8
14 A8 10 B6 50 DQ2 39 E4
15 A19 1 D5 51 DQ10 40 F4
16 A20 12 D4 52 DQ3 41 H4
17 WE# 13 A5 53 DQ11 42 G4
18 NC 54 \Y/ele; 43 G5
19 RESET# 14 B5 55 VSS 33,52 H7

20 A21 15 C5 56 DQ4 44 H5
21 WP# 16 B4 57 DQ12 45 F5
22 RY/BY# 17 A4 58 DQ5 46 E5
23 VIO 29 D8, F1 59 VSS 33,52 H7
24 VSS 33,52 H7 60 \Y/ele; 43 G5
25 A18 18 C4 61 DQ13 47 G6
26 A17 19 B3 62 NC

27 A7 20 A3 63 VSS 33,52 E8, H2
28 A6 21 c3 64 VIO 29 D8, F1
29 A5 22 D3 65 DQ6 48 Hé
30 A4 23 B2 66 DQ14 49 F6
31 A3 24 A2 67 DQ7 50 E6
32 A2 25 c2 68 DQ15 51 G7
33 A1 26 D2 69 \Y/ele; 43 G5
34 DNU 28 E1 70 VSS 33,52 H7
35 \Y/ele; 43 G5 71 A16 54 E7
36 VSS 33,52 H7

Document Number: 002-00606 Rev. *A
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4. Physical Sector Layout

Figure 4.1 Physical Sector Layout

Internal Use Internal | Internal [ Internal | Internal | Internal | Internal | Internal | Internal
Row (33) Use Use Use Use Use Use Use Use
Internal Use Internal | Internal | Internal | Internal
Row (32) Use | Use Use Use
Row 31 248 249 250 251 252 253 254 255
Row 30 240 241 242 243 244 245 246 247

Row 3 24 25 26 27 28 29 30 31
Row 2 16 17 18 19 20 21 22 23
Row 1 8 9 10 11 12 13 14 15
Row 0 0 1 2 3 4 5 6 7

VerticalBank 0 1 2 3 0 2 3
Bank 1
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5. Sector Enlargement

Figure 5.1 Sector Enlargement

10 Organization

Internal Use 0 1 2 3 4 5 6 7 8 9 10

M3BL 0-7 0-63] 64-127] 128-191]192-255[256-319] 320-383] 384-447| 448-511] 512-575| 576-639 640-703

M1BL |_8-15 0-127]128-255]256-383 1384-511]512-639) 640-767) 768-895|896-1023]1024-1151]1152-1279] 1280-1407
11 12 13 14 15] Internal Use | Internal Use | Internal Use | Internal Use
M3BL | 704-767| 768-831| 832-895| 896-959| 960-1023]1024-1063]| 1064-1071{1072-1079 07
M1BL |1408-1535[1536-1663]1664-1791]1792-1919] 1920-2047] 2048-2127] 2128-2143[2144-2159 07
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6. Die Processing Summary

The Cypress S29GL256S flash memory device is manufactured using the 65 nm MirrorBit® Eclipse™ process
technology.

The device is processed at WXIC, a 12-inch CMOS manufacturing facility located in Wuhan, China.
The device is manufactured on the highly reliable CS239LS process.

Figure 6.1 Die Process
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6.1 Key Features of the 65 nm MirrorBit Eclipse Process Technology

A. Technology
B CMOS Triple-well process

B Proven reliable Flash MirrorBit Eclipse Technology

B. Transistor Types
B n-channel enhancement

B n-channel intrinsic
B p-channel enhancement
[ |

MirrorBit Eclipse core cell

(2]

. Process Features
ONO (oxide - nitride - oxide) gate dielectric

Silicon Nitride (SiN) data storage layer

D. Cypress Highlights
B Volume Production Fab

B Solely dedicated to Non-Volatile Memories

B Ongoing Statistical Process Control program

Document Number: 002-00606 Rev. *A Page 9 of 74
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Assembly Packaging Summary

Product Description:

Package:
Description:
Theta Ja:

Assembly Location:

829GL256S

256-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology

LAEO64

Qualification:

(9 x 9 x 1.4 mm) 64-ball, Fortified Ball Grid Array Package (fFFBGA)

33°C/W

Cypress Thailand

Psi Jt:

Molding Compound:

Q100199

0.07°C/W

RoHS Compliant Epoxy Resin

Substrate/Leadframe: Laminate Substrate Die Attachment: Paste
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 57.9°C Est. Stress Delta Tj: 126.4°C
Die: 98223B Die Size: 4.58 x 5.10 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 256M

7.2 LAAO064

Product Description:

Package:
Description:
Theta Ja:

Assembly Location:

829GL256S

256-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology

LAAOG4

Qualification:

Q100227

(13.0x 11.0 x 1.4 mm) 64-ball, Fortified Ball Grid Array Package (FBGA)

24.1°C/W

Cypress Thailand

Psi Jt:

Molding Compound:

0.07°C/W

RoHS Compliant Epoxy Resin

Substrate/Leadframe: Laminate Substrate Die Attachment: Paste
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 57.9°C Est. Stress Delta Tj: 126.4°C
Die: 98223B Die Size: 4.58 x 5.10 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 256M

Document Number: 002-00606 Rev. *A
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Product Description:

Package:
Description:
Theta Ja:

Assembly Location:

829GL256S

256-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology

TS056

(18.4 x 14.0 x 1.0 mm) 56-lead, Thin Small Outline Package (TSOP)

46°C/W

Cypress Thailand

Qualification:

Psi Jt:

Molding Compound:

Q100239

0.21°C/W

RoHS Compliant Epoxy Resin

Substrate/Leadframe: Copper Leadframe Die Attachment: Paste
Lead Finish: 100% Matte Sn Plating Bond Wire: Copper
Comments:
Est. Field Temperature: 55°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 58.0°C Est. Stress Delta Tj: 126.4°C
Die: 98223B Die Size: 4.58 x 5.10 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 256M

7.4 VBUO056

Product Description:

Package:
Description:
Theta Ja:

Assembly Location:

829GL256S

256-Mb, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse Process Technology

VBUO56

Qualification:

Q100373

(9.0 x 7.0 x 1.0 mm) 56-ball, Very Thin Fine Pitch Ball Grid Array Package (FBGA)

34.5°C/W

Cypress Thailand

Psi Jt:

Molding Compound:

0.10°C/W

RoHS Compliant Epoxy Resin

Substrate/Leadframe: Laminate Substrate Die Attachment: Paste
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 mW\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 57.9°C Est. Stress Delta Tj: 126.4°C
Die: 98223B Die Size: 4.58 x 5.10 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 256M

Document Number: 002-00606 Rev. *A
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8. Assembly Bonding Diagram
8.1 TS056 Package

Figure 8.1 56-Pin — TS056 Package

Vio VCC VSS  vcC VCC  VSS VCC Vio
1 < . - U - 56
; A A 2
3 54
4 < )/ 53
5 52
6 & J 4 e é 51
7 ENNNS = 2
8 S — 49
9 %\\ %f 48
10 Q\:Eii x //2 47
= i gl ——
S~ = Y = s
I —— s re—— po
= ] siss===
15 4 — ;::':$§ 42
18 —— === i
= 2 : e
18 e ——— £ - EE:EE‘%§ 39
19 E% gees " 55::%% 38
20 2’% z \§ 37
21 — / 3 \\ 36
22 L / \ 1 35
23 \ 34
24 33
25 32
26 31
27 30
28 29
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8.2 LAEO64 Package

Figure 8.2 64-Ball — LAE064 Package
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LAAO064 Package

Figure 8.3 64-Ball — LAA064 Package
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8.4 VBUO0S6 Package

Figure 8.4 56-Ball — VBUO056 Package
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9. Test Methodology

Testing includes
W 4 hour, 250°C Data Retention Bake (in wafer form)

W Special test mode for extended life operation

W Proprietary screens for endurance

Wafer Sort (Austin, Texas, USA)
At Wafer Sort, all die experience 100% testing for:

B DC Parametrics
m AC Functionality
B Programmability
B Erasability

Class Test (Bangkok, Thailand)
At Class Test, all devices are tested for:
® DC Parametrics

B AC Functionality

B AC Speed

B Programmability

B Erasability

Test Coverage

All parameters specified in the data sheet are 100% tested in production unless otherwise specified. Those
parameters not tested in production are guaranteed by characterization or correlation to other tests. AC
speed testing is performed at class test.

Test Correlation and Guard Banding

Tester correlation to bench set-up has been completed for all tested parameters. Tester repeatability studies
have been run. These results have been evaluated and incorporated into the tester guard band strategy.
Guard bands have been implemented which demonstrate acceptable yield, quality assurance and customer
satisfaction.

Test Flow
See the generalized Test Flow for the S29GL256S in Section 10.
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10. Generalized Test Flow
The S29GL256S Generalized Test Flow for Industrial Temperature Range:

WAFER SORT TEST

ASSEMBLY

CLASS TEST

MARK

EXCELSIOR SAMPLE

TEST TO QUALITY ASSURANCE
PROGRAM (QA):
CHECK ALL DATA SHEET
PARAMETERS @ -40, 25, 85, 105°C

IN-LINE QA CHECKS

SHIP

Document Number: 002-00606 Rev. *A Page 17 of 74
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S29GL256S High Temperature Operating Life Test Configuration

Pin/Pad # Function Resistor Bias/CLK
1 A23 2.7K CLK23
2 A22 2.7K CLK22
3 A15 2.7K CLK15
4 Al4 2.7K CLK14
5 A13 10K CLK13
6 A12 2.7K CLK12
7 A1 2.7K CLK11
8 A10 2.7K CLK10
9 A9 2.7K CLK9

10 A8 2.7K CLK8
11 A19 2.7K CLK19
12 A20 2.7K CLK20
13 WE# 2.7K \Y/ele;
14 RESET# 2.7K \Y/ele;
15 A21 2.7K CLK21
16 WP# 2.7K \Y/ele;
17 RY/BY# 2.7K \Y/ele;
18 A18 2.7K CLK18
19 A17 2.7K CLK17
20 A7 2.7K CLK7
21 A6 2.7K CLK6
22 A5 2.7K CLK5
23 A4 2.7K CLK4
24 A3 2.7K CLK3
25 A2 2.7K CLK2
26 A1 2.7K CLK1
27 RFU NC
28 RFU NC

Document Number: 002-00606 Rev. *A

Pin/Pad # Function Resistor Bias/CLK
56 NC
55 NC
54 A16 2.7K CLK16
53 RFU NC
52 VSS GND
51 DQ15 2.7K VvCC
50 DQ7 2.7K VvCC
49 DQ14 2.7K VvCC
48 DQ6 2.7K VvCC
47 DQ13 2.7K VvCC
46 DQ5 2.7K VvCC
45 DQ12 2.7K VvCC
44 DQ4 2.7K VvCC
43 \Y/ele; \Y/ele;
42 DQ11 2.7K VvCC
41 DQ3 2.7K VvCC
40 DQ10 2.7K VvCC
39 DQ2 2.7K VvCC
38 DQ9 2.7K VvCC
37 DQ1 2.7K VvCC
36 DQs8 2.7K VvCC
35 DQO 2.7K VvCC
34 OE# 2.7K \Y/ele;
33 VSS GND
32 CE# 2.7K GND
31 AO 2.7K CLKO
30 RFU NC
29 \Yi[e] 2.7K \Y/ele;
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CS239/L Life Test Failure Rate Calculation

HTOL Stress Temperature @ 125°C
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EMBEDDED IN TOMORROW

Average Failure Rate
Read Points / Test Results Modeling Parameters @ 55°C FITS @ 55°C, 60% Conf.
24 168 1000 MTTF Early Inherent
Failure Mechanisms hrs hrs hrs Eaev TAF VAF OAF (yrs) Life Life
PLASTIC
Sample Size | 4950 4615 842
Zero fails, Process ave. Ea 0 01 0 0.66 53 1 53 48 1
Totals 0 0 0 10378 48 1
Note:
1. Contributes to Early Life FITS.
Data Retention Bake @ 150°C
Reliability Stress Number of Rejects Sample Size Failure Rate % Failure Mechanism
500 hrs 0 1735 0.00 No Failures
1000 hrs 0 1208 0.00 No Failures

Document Number: 002-00606 Rev. *A
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Table 11.1 Summary of Stress Test Results

Stress Test Condition Package Type Sagi\f;es o';lllj_r:t's ﬁ;":aﬁlesr ;:litl:f,/eo Comments
Data From Qualification Q100227, Q100239, Q100199:
HTOL (EL) 3.8V, 125°C LAEO64 (3) 154 2 0 0.00 168 hrs
HTOL (IL) 3.8V, 125°C LAE064 (3) 154 2 0 0.00 504 hrs
N/A LAAO64 (1) 15 1 Passed 1.0 kV
ESD CDM N/A TS056 (2) 15 1 Passed 1.0 kV
N/A LAE064 (3) 15 Passed 1.0 kV
ESD HBM (100 pF, 1500 Ohms) LAE064 (3) 84 1 Passed 2.0 kV
Latch Up +100 mA LAEO64 (3) 10 1 Passed
105°C, 3.6V LAE064 (3) 64 1 0 0.00 | 10k cycles
Endurance (10k) _40°C, 3.6V LAEO64 (3) 64 1 0 0.00 | 10k cycles
90°C, 3.6V LAEO64 (3) 64 1 0 0.00 | 10k cycles
Generic Reference Data
ESD CDM N/A VBUO56 (4) 15 1 Passed 1.0 kV
PC9/260°C, +0°C / —5°C VBUO56 (4) 77 1 Passed Jedec L3 / Jeita Rank E
Preconditioning PC1/260°C, +0°C / —5°C LAE064 (5) 231 1 Passed Jedec L3 / Jeita Rank E
PC9/260°C, +0°C / -5°C TS056 (6) 164 1 Passed Jedec L3 / Jeita Rank E
PC9/260°C, ~40°C / 150°C VBUO56 (4) 77 1 0 0.00 | 1000 cycles
z;e:l:"d"b"ing *Temp 5c1/260°C, —40°C / 150°C LAE064 (5) 77 1 0 0.00 | 1000 cycles
PC9/260°C, ~40°C / 150°C TS056 (6) 87 1 0 0.00 | 500cycles
:;l/ ZR?:)"C' Biased, 110°C/ LAE064 (5) 77 1 0 0.00 264 hrs
Preconditioning + HAST
rg:;feRol_‘;C, Biased, 130°C TS056 (6) 77 1 0 0.00 96 hrs
zlr_'e:‘s’;‘d"i°"i"9 * ?g;ogios";% U;ﬁ iased, LAEO64 (5) 76 1 0 0.00 96 hrs

Notes:
1. Results from Qual Q100227, S29GL256S, 256M CS239LS (65 nm) MirrorBit Eclipse in 64-Ball fFBGA (13 x 11 x 1.4 mm).

Results from Qual Q100239, S29GL256S, 256M CS239LS (65 nm) MirrorBit Eclipse in 56-Lead TSOP (18.4 x 14 x 1 mm).
Results from Qual Q100199, S29GL256S, 256M CS239LS (65 nm) MirrorBit Eclipse in 64-Ball fFBGA (9 x 9 x 1.4 mm).
Results from Qual Q100333, S29GL512S in 56-Ball vFBGA (9 x 7 x 1 mm) - Same VBUO056 Package and Technology.
Results from Qual Q100167, S29GL01GS in 64-Ball fFBGA (9 x 9 x 1.4 mm) - Same LAE064 Package (Similar to LAA064),
Technology and Fab location (WXIC).

6. Results from Qual Q100013, S29GL256S in 56-Lead TSOP (18.4 x 14 x 1 mm) - Same TSOP package and Technology,
Same die from a different fab.

U S

Preconditioning Flows
PC1 (Exceeds JEDEC L3 and JEITA Rank E): Bake 125°C, 24hr --> Soak @ 30°C/70%RH, 216hr => 3x Reflow.
PC9 (Accelerated JEDEC L3/ JEITA Rank E): Bake 125°C, 24hr --> Soak @ 60°C/70%RH, 72hr => 3x Reflow.

Document Number: 002-00606 Rev. *A Page 20 of 74
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12. Characterization Test Results

The data is pattern is “Random pattern” unless otherwise indicated.

121 DC Parameter Summary, 105°C

Hot Temperature, 105°C, 3V, Voc Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lec1 (Ve Active Read Current) 10 MHz mA 93.74 89.65 97.56 1.28
lcc1 (Ve Active Read Current) 5 MHz 55 60 mA 49.20 47.00 51.01 0.67 >5
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 15.13 14.53 15.70 0.22
lccz (Vee Intra-Page Read Current) 40 MHz mA 16.45 15.98 16.91 0.21
lcc2 (Ve Intra-Page Read Current) 50 MHz mA 18.13 17.70 18.53 0.19
lcc2 (Veg Intra-Page Read Current) 66 MHz mA 19.19 17.00 20.33 0.82 >5
lcez (Ve Active Erase Current) 45 100 mA 50.97 45.72 55.07 1.83 =5
lcez (Ve Active Program Current) 45 100 mA 42.26 3712 46.95 1.78 =5
lccs (Ve Standby Current) 70 200 pA 64.72 50.35 102.89 9.56 1.2
lcos (Ve Reset Current) 10 20 mA 0.06 0.05 0.10 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 200 pA 64.35 49.51 100.66 9.55 =5
IL1 (Input Leakage Current) 0.02 +1 pA -0.010 -0.010 0.220 0.030 >5
ILo (Qutput Leakage Current) 0.02 +1 pA -0.020 -0.020 0.010 0.000 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64-kword sector) 275 1100 ms 187.54 115.00 323.00 12.45 >5
Buffer Program Time (256 word) 420 1050 us 329.39 271.00 410.00 19.80 >5
Buffer Program Time (128 word) 320 1050 us 257.11 220.00 291.00 13.87 >5
Buffer Program Time (64 word) 250 1050 us 218.31 189.00 246.00 11.57 >5
Buffer Program Time (32 word) 220 1050 us 194 .13 169.00 218.00 10.15 >5
Buffer Program Time (16 word) 200 1050 us 173.97 154.00 200.00 7.81 >5
Single Word Program Time (1 word) 125 400 us 321.41 167.00 405.00 20.03 13
Notes:

1. Data were collected from 300 units (LD10133, #23), lot no. 5824180 LAA064.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.2 DC Parameter Summary, 85°C

Hot Temperature, 85°C, 3V, Voc Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 92.24 87.96 95.94 1.30
lcc1 (Ve Active Read Current) 5 MHz 55 60 mA 48.37 46.16 50.28 0.68 >5
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 14.71 14.14 15.16 0.23
lccz (Vee Intra-Page Read Current) 40 MHz mA 16.00 15.55 16.37 0.18
lecz (Vee Intra-Page Read Current) 50 MHz mA 17.66 17.21 18.32 0.16
lccz (Ve Intra-Page Read Current) 66 MHz mA 18.60 16.57 20.23 0.83 >5
lccs (Vg Active Erase Current) 45 100 mA 51.23 48.48 54.29 0.83 >5
lcez (Ve Active Program Current) 45 100 mA 41.83 37.68 46.63 1.89 =5
lccs (Ve Standby Current) 70 100 pA 39.94 30.00 74.59 8.84 23
lcos (Ve Reset Current) 10 20 mA 0.04 0.03 0.07 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 39.71 30.10 74.22 8.92 =5
ILi (Input Leakage Current) 0.02 +1 A -0.010 -0.010 0.220 0.030 >5
ILo (Qutput Leakage Current) 0.02 +1 pA -0.010 -0.010 0.010 0.000 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64-kword sector) 275 1100 ms 197.40 134.00 302.00 15.45 >5
Buffer Program Time (256 word) 340 750 us 343.14 297.00 414.00 23.33 >5
Buffer Program Time (128 word) 239 750 us 272.21 241.00 326.00 18.33 >5
Buffer Program Time (64 word) 198 750 us 230.01 205.00 270.00 14.67 >5
Buffer Program Time (32 word) 175 750 us 204.37 182.00 240.00 12.57 >5
Buffer Program Time (16 word) 160 750 us 180.53 161.00 207.00 10.17 >5
Single Word Program Time (1 word) 125 400 us 334.05 180.00 409.00 23.54 0.9
Notes:

1. Data were collected from 300 units (LD10133, #23), lot no. 5824180 LAA064.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.3 DC Parameter Summary, 25°C

Room Temperature, 25°C, 3V, Vo Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max | Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 88.66 84.26 92.43 1.38
lcc1 (Ve Active Read Current) 5 MHz 55 60 mA 46.41 44.16 48.26 0.70 >5
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 14.22 13.75 14.77 0.20
lccz (Vee Intra-Page Read Current) 40 MHz mA 15.54 14.77 15.94 0.19
lecz (Vee Intra-Page Read Current) 50 MHz mA 17.12 16.77 17.50 0.15
lccz (Ve Intra-Page Read Current) 66 MHz mA 17.94 15.94 19.11 0.64 >5
lccs (Vg Active Erase Current) 45 100 mA 48.06 44.54 50.47 1.07 >5
lcez (Ve Active Program Current) 45 100 mA 40.16 35.86 4419 2.03 =5
lccs (Ve Standby Current) 70 100 pA 16.06 9.1 46.29 7.62 37
lcos (Ve Reset Current) 10 20 mA 0.02 0.01 0.05 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 16.20 9.04 54.64 7.67 =5
ILi (Input Leakage Current) 0.02 +1 A -0.010 -0.010 0.290 0.030 >5
ILo (Qutput Leakage Current) 0.02 +1 pA -0.010 -0.010 0.010 0.000 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64-kword sector) 275 1100 ms 261.11 176.00 411.00 22.91 >5
Buffer Program Time (256 word) 340 750 us 393.35 345.00 467.00 16.19 >5
Buffer Program Time (128 word) 239 750 us 305.97 272.00 354.00 13.57 >5
Buffer Program Time (64 word) 198 750 us 256.35 228.00 290.00 11.04 >5
Buffer Program Time (32 word) 175 750 us 226.15 203.00 254.00 9.49 >5
Buffer Program Time (16 word) 160 750 us 198.89 180.00 222.00 7.74 >5
Single Word Program Time (1 word) 125 400 us 381.81 70.00 448.00 19.53 0.3
Notes:

1. Data were collected from 300 units (LD10133, #23), lot no. 5824180 LAA064.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.4 DC Parameter Summary, —-40°C

Cold Temperature, —40°C, 3V, Voc Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 86.85 81.15 92.90 1.92
lcc1 (Ve Active Read Current) 5 MHz 55 60 mA 45.76 43.04 51.24 0.93 >5
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 13.89 13.41 14.43 0.20
lccz (Vee Intra-Page Read Current) 40 MHz mA 15.10 14.58 15.50 0.18
lecz (Vee Intra-Page Read Current) 50 MHz mA 16.67 16.14 17.01 017
lccz (Ve Intra-Page Read Current) 66 MHz mA 17.27 15.30 18.53 0.77 >5
lccs (Vg Active Erase Current) 45 100 mA 43.1 39.88 46.03 1.01 >5
lcez (Ve Active Program Current) 45 100 mA 35.87 32.09 40.50 1.83 =5
lccs (Ve Standby Current) 70 100 pA 13.73 7.96 42.98 6.59 4.4
lcos (Ve Reset Current) 10 20 mA 0.01 0.01 0.04 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 13.85 7.96 50.95 6.74 =5
ILi (Input Leakage Current) 0.02 +1 A -0.010 -0.010 0.270 0.040 >5
ILo (Qutput Leakage Current) 0.02 +1 pA -0.010 -0.010 0.010 0.000 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64-kword sector) 275 1100 ms 353.77 219.00 605.00 42.59 >5
Buffer Program Time (256 word) 340 750 us 390.67 319.00 471.00 23.80 5.0
Buffer Program Time (128 word) 239 750 us 303.91 250.00 353.00 18.25 >5
Buffer Program Time (64 word) 198 750 us 253.69 208.00 295.00 14.70 >5
Buffer Program Time (32 word) 175 750 us 224.48 185.00 258.00 12.51 >5
Buffer Program Time (16 word) 160 750 us 201.72 166.00 236.00 10.74 >5
Single Word Program Time (1 word) 125 400 us 390.44 196.00 476.00 26.37 0.1
Notes:

1. Data were collected from 300 units (LD10133, #23), lot no. 5824180 LAA064.
2. Sector Erase excludes Random data pattern programming prior to erasure.
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13. DC Device Characterization Data

ICC1 (Asynchronous Read) vs. Temperature

ICC Active (5 MHz, 10 MHz2) vs. Temperature at Vcc=3V
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ICC4 (Standby Current) vs. Temperature

lccssb vs. Temperature at Vec=3V
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ICC5 (Reset Current) vs. Temperature

lccrst vs. Temperature at Vec=3V
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14. AC Device Characterization Data

tACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tACC vs. Temperature
100

95

90

_%.,.

85

Time (ns)

——VCCVIO
=B=VIO
80

75

70

-50 -30 -10 10 30 50 70 90 110
Temperature (C)
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tPACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tPACC vs. Temperature
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Cumulative Erase Times per Sector at 105°C (VCC 3V)

Cumulative Erase Times per Sector at 85°C (VCC 3V)

Erase Time (64-kword Sector) @ 105°C, VCC =3V Erase Time (64-kword Sector) @ 85°C, VCC = 3V
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Cumulative WB Program Times per Sector at 105°C (VCC 3V)

Cumulative WB Program Times per Sector at 85°C (VCC 3V)

Program Time (Per Sector) @ 105°C, VCC = 3V

Program Time (Per Sector) @ 85°C, VCC =3V
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Cumulative WB 256 Program Times per Buffer at 105°C (VCC 3V)

Cumulative WB 256 Program Times per Buffer at 85°C (VCC 3V)

WB 256 Program Time (Per Buffer) @ 105°C, VCC = 3V

WB 256 Program Time (Per Buffer) @ 85°C, VCC =3V
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Cumulative WB 128 Program Times per Buffer at 105°C (VCC 3V) Cumulative WB 128 Program Times per Buffer at 85°C (VCC 3V)

WB 128 Program Time (Per Buffer) @ 105°C, VCC =3V
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Cumulative WB 64 Program Times per Buffer at 105°C (VCC 3V) Cumulative WB 64 Program Times per Buffer at 85°C (VCC 3V)

» WB 64 Program Time (Per Buffer) @ 105°C, VCC =3V WB 64 Program Time (Per Buffer) @ 85°C, VCC =3V
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Cumulative WB 32 Program Times per Buffer at 105°C (VCC 3V) Cumulative WB 32 Program Times per Buffer at 85°C (VCC 3V)

WB 32 Program Time (Per Buffer) @ 105°C, VCC =3V
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Cumulative WB 16 Program Times per Buffer at 105°C (VCC 3V) Cumulative WB 16 Program Times per Buffer at 85°C (VCC 3V)
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kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk
kokok kok kok ok k Kk Kk Kk

B e

10.0 20.0

first pass data

R R I I B B e B e e B B I e B e e
CO 0000000000000 0O0O0O0O0O0oOOo

first pass data

R R I I B B e B e e B B I e B e e
CO 0000000000000 0O0O0O0O0O0oOOo
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CYPRESS

Qualification Database ~age> EMBEDDED IN TOMORROW

tOE VS. V|0 @ 105°C

0.0 10.0 20.0 first pass data
3.000 | *************l 8.0
2.950 Lk Kk kk KK KK KKK 8.0
2.900 |[........ KK KK KKK KKK KKK 8.0
2.850 |........ KK KK KKK KKK KKK 8.0
2.800 |[........ KK KK KKK KKK KKK 8.0
2.750 |........ KK KK KKK KKK KKK 8.0
2.700 |........ KK KK KKK KKK KKK 8.0
2.650 KRk KKKK KK KK KKK 8.0
2.600 Lk Kk kk KK KK KKK 8.0
2.550 |........ KK KK KKK KKK KKK 8.0
2.500 |[........ KK KK KKK KKK KKK 8.0
2.450 |........ KK KK KKK KKK KKK 8.0
2.400 KRk KKKK KK KK KKK 8.0
2.350 Lk Kk kk KK KK KKK 8.0
2.300 |......... kokkkokkokkok kkk 5.0
2.250 |......... kokkkokkokkok kkk 5.0
2.200 |......... kokkkokkokkok kkk 5.0
2.150 |......... kokkkokkokkok kkk 5.0
2.100 |......... Khkkhkkkkkkkkk 9.0
2.050 |......... Khkkhkkkkkkkkk 9.0
2.000 |......... kokkkokkokkok kkk 5.0
1.950 |......... kokkkokkokkok kkk 5.0
1.900 |......... kokkkokkokkok kkk 5.0
1.850 |......... Khkkhkkkkkkkkk 9.0
1.800 Kk kKKK KK KKK 10.0
1.750 kR KK KKk khk K 10.0
1.700 |.......... 22222222221 10.0
1.650 | .......... 22222222221 10.0

0.0 10.0 20.0

tOE VS. VlO @ 85°C
10.0 20.0 first pass data
____+____,____+|

3.000 |........ *************l 8.0
2.950 KRk KKKK KK KK KKK 8.0
2.900 Lk Kk kk KK KK KKK 8.0
2.850 |........ KK KK KKK KKK KKK 8.0
2.800 |[........ KK KK KKK KKK KKK 8.0
2.750 |........ KK KK KKK KKK KKK 8.0
2.700 KRk KKKK KK KK KKK 8.0
2.650 Lk Kk kk KK KK KKK 8.0
2.600 |[........ KK KK KKK KKK KKK 8.0
2.550 |........ KK KK KKK KKK KKK 8.0
2.500 |[........ KK KK KKK KKK KKK 8.0
2.450 |........ KK KK KKK KKK KKK 8.0
2.400 |........ KK KK KKK KKK KKK 8.0
2.350 |[........ KK KK KKK KKK KKK 8.0
2.300 |[........ KK KK KKK KKK KKK 8.0
2.250 |........ KK KK KKK KKK KKK 8.0
2.200 |........ KK KK KKK KKK KKK 8.0
2.150 |......... kokkkokkokkok kkk 5.0
2.100 KRKKK KK KK KKK 9.0
2.050 LkkkkkkkKkkhkk 9.0
2.000 |......... kokkkokkokkok kkk 5.0
1.950 |......... kokkkokkokkok kkk 5.0
1.900 |......... kokkkokkokkok kkk 5.0
1.850 KRKKK KK KK KKK 9.0
1.800 L KRk kR Kk kK KKK 9.0
1.750 | .......... 22222222221 10.0
1.700 |.......... 22222222221 10.0
1.650 | .......... 22222222221 10.0

0.0 10.0 20.0
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CYPRESS

EMBEDDED IN TOMORROW™

Qualification Database

CONFIDENTIAL

tOE VS. V|0 @ 25°C

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.0 10.0 20.0

B T
**************l

LKkk KKk KK KK KK KKK
kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

KRk KK KK KK KKK

Lk Kk kk KK KK KKK
KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

Lk Kk kk KK KK KKK
KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

kokok kok kok Kok Kk Kk

kokok kok kok Kok Kk Kk

kokok kok kok Kok Kk Kk

LkkkkkkkKkkhkk
kokok kok kok Kok Kk Kk

KKK KK KK KKK

B T

0.0 10.0 20.0

tOE VS. V|0 @ -40°C

.000
.950
.900
850
800
750
.700
.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700
.650

FREPREPFREPEPFREPEPFDMDDODDDDDDODDDMDDDODDDDDDODDDDODDNDDODNDNDDNDW

0.0 10.0 20.0

B T
kkkkkkkkkkkkkk

LKkk KKk KK KK KK KKK
kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

LKkk KKk KK KK KK KKK
kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

kokok kok kok ok k Kk Kk Kk

KRk KK KK KK KKK

Lk Kk kk KK KK KKK
KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

KRk KK KK KK KKK

Lk Kk kk KK KK KKK
kokok kok kok Kok Kk Kk

kokok kok kok Kok Kk Kk

kokok kok kok Kok Kk Kk

| ,,,,,,,,, ************l

B T

0.0 10.0 20.0

Document Number: 002-00606 Rev. *A

first pass data

00 W W1WOWOOMImEOoEOo MO MOMWOWO®M®MPD I~~~

CO 0000000000000 O0OO0O0O0O0O00O0O0O0O0C OO0

first pass data

W W WWOoWwOoWwOowIDowOowOowOow-~J~]~]~J~1~1~]~1~1~1~0 0 ~1~0 03

OO 00000 0000000000000 0O0O0OO0O0O0OO0O0OO0O
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CONFIDENTIAL

Qualification Database

tPACC VS. VCC=V|O @ 105°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.0 10.0 20.0
B T

dmmmm mm e mm i —m

**********l
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK
KRR KK KR KKK

0.0 10.0 20.0

tpacc vs- Vec=Vio @ 85°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

0.0 10.0 20.0

dmmmm mm e mm i —m

kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok
kokok Kok Kok Kk ok

KRR KK KR KKK
**********l

B T
0.0 10.0 20.0

Document Number: 002-00606 Rev. *A

first pass data

first pass data

11.
11.

CO 0000000000000 0O0O0O0O0O0oOOo

OC OO0 0000000000000 O0O0O0 OO0

e N
w-

CYPRESS

EMBEDDED IN TOMORROW
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CONFIDENTIAL

& CYPRESS

EMBEDDED IN TOMORROW™

tpacc vs. Vec=Vio @ 25°C

0.0 10.0 20.0 first pass data

|+————,————+————,————+|
3.650 | .......... ***********l 10.0
3.600 |.......... 22222222221 10.0
3.550 |.......... 22222222221 10.0
3.500 |.......... 22222222221 10.0
3.450 |.......... 22222222221 10.0
3.400 |.......... 22222222221 10.0
3.350 |.......... 22222222221 10.0
3.300 |.......... 22222222221 10.0
3.250 |.......... 22222222221 10.0
3.200 |.......... 22222222221 10.0
3,150 |.......... 22222222221 10.0
3.100 |.......... 22222222221 10.0
3.050 |.......... 22222222221 10.0
3.000 |.......... 22222222221 10.0
2.950 |.......... 22222222221 10.0
2.900 |.......... 22222222221 10.0
2.850 |.......... 22222222221 10.0
2.800 |.......... 22222222221 10.0
2.750 |.......... 22222222221 10.0
2.700 |.......... 22222222221 10.0
2.650 |.......... 22222222221 10.0

i i

0.0 10.0 20.0

tpacc vs- Vec=Vio @ -40°C

0.0 10.0 20.0 first pass data

i i
3.650 |.......... 22222222221 10.0
3.600 |.......... 22222222221 10.0
3.550 |.......... 22222222221 10.0
3.500 |.......... 22222222221 10.0
3.450 |.......... 22222222221 10.0
3.400 |.......... 22222222221 10.0
3.350 |.......... 22222222221 10.0
3.300 |.......... 22222222221 10.0
3.250 |.......... 22222222221 10.0
3.200 |.......... 22222222221 10.0
3.150 |.......... 22222222221 10.0
3.100 |.......... 22222222221 10.0
3.050 |.......... 22222222221 10.0
3.000 |.......... 22222222221 10.0
2.950 |.......... 22222222221 10.0
2.900 |.......... 22222222221 10.0
2.850 |.......... 22222222221 10.0
2.800 |.......... 22222222221 10.0
2.750 |.......... 22222222221 10.0
2.700 |.......... 22222222221 10.0
2.650 | .......... ***********l 10.0

|+————,————+————,————+|

0.0 10.0 20.0
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CONFIDENTIAL

Qualification Database

tPACC VS. V|0 @ 105°C

0.0 10.0 20.0

B T

3.000 | **********|
2.950 Kokok ok ok ok ok ok kK
2.900 |........... kokk ok ok ok ok ok ok ok
2.850 |........... Kok ok ok ok ok ok kK
2.800 |........... kokk ok ok ok ok ok ok ok
2.750 |........... Kok ok ok ok ok ok kK
2.700 |..... . ... .. kokk ok ok ok ok ok ok ok
2.650 Kokok ok ok ok ok ok kK
2.600 Kokok ok ok ok ok ok kK
2.850 |[............ Kk KK KK KKK
2.500 |............ kok ok ok ok ok kK k
2.450 |[............ Kk KK KK KKK
2.400 KKK KKK KKK
2.350 LKK KK KK KKK
2.300 |.... .. kok ok ok ok ok kK k
2.250 |[............ Kk KK KK KKK
2.200 ... .. kok ok ok ok ok kK k
2.150 |[............ Kk KK KK KKK
2.100 |...... ..., kok ok ok ok ok kK k
2.050 |[............ Kk KK KK KKK
2.000 |...... ... kok ok ok ok ok kK k
1.950 |............ Kk KK KK KKK
1.900 |............ kok ok ok ok ok kK k
1.850 |............ Kk KK KK KKK
1.800 KKK KKK KKK
1.750 LKKK KK KKK
1.700 | oo Kok ok ok ok Kk
1.650 |............. Kok ok ok ok Kk
0.0 10.0 20.0

tPACC VS. V|0 @ 85°C

10.0 20.0

.000
.950
.900
.850
800
750
700
.650
.600
.550
.500
.450
.400
350
300
250
.200
.150
.100
.050
.000
.950
900
850
800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

""+“",---—+|
,,,,,,,,,,, **********l

kokok Kok Kok Kk ok
kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

........... kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

Kk kK kK kKK

Kk kK kK kKK

Kk kK kK kKK

Lk kkkk kKK
Kk kK kK kKK

Kk kK kK kKK

Kk kK kK kKK

Kk kK kK kKK

Lk kkkk kKK
Kk kK kK kKK

Kk kK kK kKK

kokok Kok Kk ok

B T

0.0 10.0 20.0

Document Number: 002-00606 Rev. *A

first pass data

OO0 0000000000000 O0OO0O0O0OO0OO0O0O0O0OO0O0OO0OO0O

first pass data

11.
11.
11.
11.

OO0 0000000000000 O0OO0O0O0OO0OO0O0O0O0OO0O0OO0OO0O

AR
-

CYPRESS
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EMBEDDED IN TOMORROW™

&2 CYPRESS

Qualification Database

CONFIDENTIAL

tPACC VS. V|0 @ 25°C

0.0 10.0 20.0
3.000 | KREE KRR A KKK |
2.950 Lkkkkkkkkkkk
2.900 |.......... khkkkkkkk ok kk
2.850 |.......... khkkkkkkk ok kk
2.800 |.......... khkkkkkkk ok kk
2.750 | .......... khkkkkkkk ok kk
2.700 |.......... khkkkkkkk ok kk
2.650 KKK KK KK KKK
2.600 Lkkkkkkkkkkk
2.B50 |.......... khkkkkkkk ok kk
2.500 |.......... khkkkkkkk ok kk
2.450 |........... Kok ok ok ok ok ok kK
2.400 kokok Kok Kok Kk ok
2.350 kokok Kok Kok Kk ok
2.300 |...... ... .. kokok kok kok kokk
2.250 |........... Kok ok ok ok ok ok kK
2.200 ... .. ... kokok kok kok kokk
2.150 |[........... Kok ok ok ok ok ok kK
2.100 |........... kokok kok kok kokk
2.050 |........... kokok kok kok kokk
2.000 |........... kokok kok kok kokk
1.950 |........... Kok ok ok ok ok ok kK
1.900 |........... kokk ok ok ok ok ok ok ok
1.850 |........... Kok ok ok ok ok ok kK
1.800 |............ kok ok ok ok ok kK k
1.750 KK KK KK KKK
1.700 |............ kok ok ok ok ok kK k
1.650 |............ Kk KK KK KKK
0.0 10.0 20.0

tPACC VS. V|0 @ -40°C

10.0 20.0

.000
.950
.900
.850
.800
750
700
650
.600
.550
.500
.450
.400
.350
300
250
200
.150
.100
.050
.000
.950
.900
850
800
.750
.700
.650

FREPFREFREPREFEFDODDODNDDDDODDMDDDODODDDDODODDDDDDDODNDDNDDNDW

B ks
kkkkkkkkkkk

KKK KK KK KKK

Lkkkkkkkkkkk
KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

Lkkkkkkkkkkk
KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

KKK KK KK KKK

Lkkkkkkkkkkk
KKK KK KK KKK

KKK KK KK KKK

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

kokok Kok Kok Kk ok

Kk kK kK kKK

dmmmm mm e mm i —m

0.0 10.0 20.0

Document Number: 002-00606 Rev. *A

first pass data

OO0 0000000000000 O0OO0O0O0OO0OO0O0O0O0OO0O0OO0OO0O

first pass data

10.
10.
10.
10.
10.

OO0 0000000000000 O0OO0O0OOOOOOOOOO
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CONFIDENTIAL

Qualification Database

VlH VS. VCC=V|O @ 105°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

1.000 1.500 2.000 2.500 3.000

B e e i it Al
! |
| ,,,,,,,,,,,,,,,,,,,,,, *******************l

LKk Kk kk Kk hkhk KK hkRk KKK KKK
KKK KKKIRK KKK KKK KKK

KK KK KK KK KK KK KK KK KKk hok &

L R TR

L R TR

L KKk KK kKRR KK KK KK KRR KKK KRR R kK k

KKK KKK KK KK RK KK KKK KKK R ARk h &

B i e

1.000 1.500 2.000 2.500 3.000

VlH VS. VCC=V|O @ 85°C

.650
.600
550
.500
.450
.400
.350
.300
.250
200
150
100
.050
.000
.950
.900
.850
.800
.750
.700
.650

DD DDDDWWOWWWOWWwWwWwWwwww

1.000 1.500 2.000 2.500 3.000

R T e P T |
L Rkkkkkkkkkkkkkhkkkhk Kk

KKK KKKIRK KKK KKK KKK

..................... KKK KKKIRK KKK KKK KKK

L kkkKkKkhkhkKKk kR KK hkh Kk hhkhk Kk kK

L R TR

B

KKK KKK KK KK RK KK KKK KKK R ARk h &

.............. KEKKKKKRKKK KR KR KR RRRR KKK KR K

L KK KK KK KK KKK KKK KK AR KR AR KR hhh hk k

R T e P T |

1.000 1.500 2.000 2.500 3.000

Document Number: 002-00606 Rev. *A

first

.100
. 050
050
000
.950
.950
.900
.900
.850
.850
800
750
750
.700
.700
.650
.650
.600
.600
.550
.500

FRRERPREPEPEREEREPEPEEEEENDNNDN

first

.100
. 050
. 050
.000
.000
.950
.900
.900
.850
850
800
800
. 750
.700
.700
.650
.650
.600
.600
.550
.500

FRERERPRERPEEPEREPEREPEREENDNNDNDND

AR
-

pass data

pass data

CYPRESS

EMBEDDED IN TOMORROW
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CONFIDENTIAL

Qualification Database

EMBEDDED IN TOMORROW™

&2 CYPRESS

VlH VS. VCC=V|O @ 25°C

1.000 1.500 2.000 2.500 3.000 first pass data

R T e P T |
3.650 |ttt Rk K Rk kK kK KRk Kk k| 2.100
3.600 2222222222222 2222221 2.050
3550 | .., Kkkkkkhkkhhhhhhkhkkkk k 2.000
3500 | ..., Kkkkkkhkkhhhhhhkhkkkk k 2.000
3.450 | .. Khkkkkkkkhkkkkk khkhkk k& 1.950
3,400 | .. Khkkkkkkkhkkkkk khkhkk k& 1.950
3.350 | .., Khkkkkkhkkhkhkkhhhkhhk k& & 1.900
3.300 | ..., Khkkkkkhkkhkhkkhhhkhhk k& & 1.900
3.250 Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.850
3.200 222223222222 2222322222%; 1.800
3,150 | ... 222223222222 2222322222%; 1.800
3,100 | ... Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.750
3.050 | ... ... .. Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.750
3.000 L kkkkkkkkkkkkkkhkh kR kA kkk kk K 1.700
2.950 | ... ... . ... .. Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.700
2.900 |...... ... ... . 2222222222222 23222222222222] 1.650
2.850 | ... ... .. ... . 2222222222222 23222222222222] 1.650
2.800 |..... .. .. ... Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.600
2.750 | ..... .. .. ... Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.600
2.700 |..... .. .. .. 1232222222222 32222222222222222 1.550
2.650 |..... .. ... Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.500

e R R T P

1.000 1.500 2.000 2.500 3.000

VlH VS. VCC=V|O @ -40°C

1.000 1.500 2.000 2.500 3.000 first pass data

R T e P T |
3.650 L kkkkkkkkhkkhkkkhkkkk K 2.100
3,600 | .. Khkkhkkkkkhkhkkhkhkkkk 2.050
3550 | .. Khkkhkkkkkhkhkkhkhkkkk 2.050
3500 | .., Kkkkkkhkkhhhhhhkhkkkk k 2.000
3.450 | .., Kkkkkkhkkhhhhhhkhkkkk k 2.000
3,400 | .. Khkkkkkkkhkkkkk khkhkk k& 1.950
3.350 | .. Khkkkkkhkkhkhkkhhhkhhk k& & 1.900
3.300 R 222222222222 2222222223 1.900
3.250 | ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.850
3.200 | ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.850
3,150 | ... 222223222222 2222322222%; 1.800
3,100 | ... 222223222222 2222322222%; 1.800
3.050 2122222222223 2222232222222] 1.750
3.000 | ... ... .. ... Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.700
2.950 | ... ... . ... .. Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.700
2.900 |..... ... . ... . 2222222222222 23222222222222] 1.650
2.850 | ... ... .. ... . 2222222222222 23222222222222] 1.650
2.800 |..... .. .. ... Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.600
2.750 | ..... .. .. ... Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.600
2.700 1.550
2.650 - 1.550

R T e P T |

1.000 1.500 2.000 2.500 3.000

Document Number: 002-00606 Rev. *A
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CONFIDENTIAL

Qualification Database

V||_ VS. Vcc =V|0 @ 105°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.000 0.500 1.000 1.500 2.000

R T e P T |
|******************************

B R T T
R Ty

R Ty

R Ty

P ]

P ]

P ]
P ]

R

R

R

I R R

KAKKKKKKRKKRKKR KK KKK KRR KK KKK |
I R R

I

I

L ]

L ]

R

B i e

0.000 0.500 1.000 1.500 2.000

V||_ VS. Vcc =V|0 @ 85°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.000 0.500 1.000 1.500 2.000

R T e P T |
RS AR SRR R LR LR LR L E L LS |
KEKKKKRRRKRKRK KK KR KRR KK KK KR KR K

P T ]

P T ]

R Ty

KEKKKKRRRRKKRK KK KR KRR KRR KKK

R Ty
P ]

P ]

R

R

R

KAKKKKKKRKKKKRKKRKRKR KRR KR KK KK

I R R

I

I

I

I

L ]

L ]

KAKKKKKKRKKKK KR KK KR hRK Kk kK’ |

B i e

0.000 0.500 1.000 1.500 2.000
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.200
.200
.150
.150
.100
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first

.500
. 450
450
450
.400
.400
.400
.350
.350
.300
300
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.150
.150
.150

FRRERPREPEPEREEPREPEPREERERERRERRERER
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CONFIDENTIAL

Qualification Database

V||_ VS. Vcc =V|0 @ 25°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.000 0.500 1.000 1.500 2.000

R T e P T |
|*******************************

B T T T
P T ]

R Ty

R Ty

R Ty

KEKKKKRRRKRKRK KK KR KRR KRR KR,

R Ty
P ]

R

KEKKKKRRRRKKRK KK KR KRR KRR R,

R
R

KAKKKKKKRKKRKKR KK KKK KRR KK KKK |
I R R

I R R

I R R

I

I

L ]

L ]

B i e

0.000 0.500 1.000 1.500 2.000

V||_ VS. VCC=V|O @ -40°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.000 0.500 1.000 1.500 2.000

R T e P T |
RS AR SRR R LR LR LR L E L LS |
KEKKKKRRRKKKRK KK KR KRR RKRK KK AR KK

P T ]

P T ]

P T ]

P T ]

R Ty

R
P ]

P ]

P ]

R

KAKKKKKKRKKKKRKKRKRKR KRR KR KK KK

R

I R R

I R R

I R R

I

I

I

KAKKKKKKRKKKK KR KK KR hRK Kk kK’ |
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0.000 0.500 1.000 1.500 2.000
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.250
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first
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450
. 450
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.200
.200
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Qualification Database ~age> EMBEDDED IN TOMORROW

VOH VS. VCC=V|O @ 105°C

2.000 2.500 3.000 3.500 4.000 first pass data

R T e P T |
3LEB0 | KRRk kk ok ko k ok ok kK k kK kR KKk Kk KK KKk | 3.600
3600 |Hrrkhkkkkkhkhkhhhhkhkhkhkhkkkhh k k 3.550
3 B50 | rkkkkkkkkkkkkkkkhkhkkkhkkkkkk kK 3.500
3 500 |rrkkkkkkkkkkkkhkkkhkhkkkhkkkkkhkk 3.450
BABD |k kkkkkkkkkkkkkkkkhkkkkkkkkkk 3.400
3A00 |Hrkhkkkkkkkkkkkkkkhkkkkkkkkkkkx 3.350
3350 |rkkkkkkkkkkkkkkkhkkkkkkkkk Rk 3.300
3300 |rrrkkkkkkkk ko k kR Ak kR kk K 3.250
3250 |rrkrkkrkkkkkkkkk ok kkkkkkk Kk Rk 3.200
3200 |rrrkkrkkkkkkkkkk kR Rk kKRR KR 3.150
3150 | Ak kkkkkkkkkkkkkkkk kR kR 3.100
3,100 |rrrkrkkkkrk kR kA kk Rk kK 3.050
3. 050 |rrrkkkkrkkkkkhkhkhhkhrk ok kK 3.000
3.000 |*rrkrkkkkkkkrk kK 2.950
2 .950 |rkkkkkkkkkkkkkkrkk ko 2.900
2.000 |rrkkkrkkkkkkkkkRkr Rk 2.850
2 .850 |rkkkkkkkkkkkkkkr ko 2.800
2.800 |*rkkkrkkkkRkrkr kR 2.750
2 .T50 | hkkkkkkkkkkkkrR 2.700
2700 |rrkkkrkkkkRkrkR 2.650
2. 650 |rrkkkrkkkkRkrk 2.600

e R R T P

2.000 2.500 3.000 3.500 4.000

VOH VS. VCC=V|O @ 85°C

2.000 2.500 3.000 3.500 4.000 first pass data

R T e P T |
3LEB0 KAk kK Rk kkk Rk kKKK KK KKK KK KR KKK KR RN | 3.600
3600 |Hrhkkrkkkkkkkhkhkkkhkhkhkhkkkkhkkkk 3.550
3 B50 | rkkkkkkkkkkkkkkkhkhkkkhkkkkkk kK 3.500
3 500 |rrkkkkkkkkkkkkhkkkhkhkkkhkkkkkhkk 3.450
BABD |k kkkkkkkkkkkkkkkkhkkkkkkkkkk 3.400
3A00 |Hrkhkkkkkkkkkkkkkkhkkkkkkkkkkkx 3.350
3350 |rkkkkkkkkkkhkkhkhkkkhkhkhkhkhk 3.300
3300 |rrrkkrkkkkkkkkkhhhkkhkkkkhh Kk 3.250
3250 |rkkkkkkkkkkkkkkkkkkkkk kKRR 3.200
3200 |rrrkkrkkkkkkkkkk kR Rk kKRR KR 3.150
3150 |rrkkkkkkkkkkkkk kR kkk kR kR 3.100
3,100 |rrrkrkkkkrk kR kA kk Rk kK 3.050
3.050 |*rrkkkkkkkkkkkhkhk ko kKk 3.000
3,000 |rrkkkkkkkkkkkk Rk Rk 2.950
2 .950 |rkkkkkkkkkkkkkkrkk ko 2.900
2.000 |rrkkkrkkkkkkkkkRkr Rk 2.850
2 .850 |rkkkkkkkkkkkkkkr ko 2.800
2.800 |*rkkkrkkkkRkrkr kR 2.750
2.T750 |*rrkkkrkkkkrkrk 2.700
2.700 |*rrkkrkkrkkkrkrkR 2.650
2.650 |*rrkkrkkrkkrkrk 2.600

e R R T P

2.000 2.500 3.000 3.500 4.000
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VOH VS.

RN DD DDRDWWWWWWWWWwWwwwww

\IC)H'VS.

RN DD DDRDWWWWWWWWWwWwwwww

CONFIDENTIAL

Qualification Database

VCC=V|O @ 25°C

2.000 2.500 3.000 3.500 4.000
R T e P T |
650 |*********************************

600 B
550 L T E
500 P T ]

450 R Ty
400 P ]
350 R

300 I R R

250 | *EREE KK KK KK KR KR KR RR KKK KR KR
200 |FrEEkrk kK RK KK KR KR KR RKK KKK
PEQ | Kk KR KK KRR KK KK KK KK KRR KK
IR

050 KKK KKKRKRIR IR KR KK KKK

000 |****kkkkkkkkkkkhkh kK
OB(Q | ***kkkkkkk kK kKKK H* ¥
QDO |***kkkk kR KKK KK KK

BE(Q | *kk kKR KK KR KK KK KKK
8O0 |***kkkkrkkk kK kK kK
TEQ | Kkkkk kKRR KK KK KKK

TOOQ |*kxrk kKRR KK KK KK
650 |***xkrx Rk KK RK K

B i e
2.000 2.500 3.000 3.500 4.000

VCC=V|O @ -40°C

2.000 2.500 3.000 3.500 4.000

R T e P T |
G50 |*hkrkr kA KKK KK KK KKK KKK KR KR KR KRR, |
GO0 |H*xr ARk RR KKK KK KK KR KRR KKRK KK KR KR K
BEQ | *kkkkk kk kkkkk kR KR KKK KR KR KR KR KK

500 P T ]

450 R Ty
400 P ]
350 R

300 I R R
250 I
200 L ]

IBQ | KkKR KK KRR KK KK KK KR KKK KK
IR
050 |***kkkkrkkkkk Rk kkk Rk k¥

000 KKK KKKIRK KKK KR KK * K
950 KKK KKKKK KKK KKK * kK
900 KKK KKRIRK KKK KK KK

BE(Q | *kk kKR KK KR KK KK KKK
8O0 |***kkkkrkkk kK kK kK
TEQ | Kkkkk kKRR KK KK KKK

TOOQ |*kxrk kKRR KK KK KK
650 |***xkrx Rk KK RK K

B i e
2.000 2.500 3.000 3.500 4.000
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NN DD DDRDDDWWWWWWWWWwwwww

.600
.550
.500
. 450
.400
.350
.300
.250
.200
.150
.100
. 050
.000
.950
.900
.850
.800
. 750
.700
.650
.600

first

NN DD DDRDDDWWWWWWWWWwwwww

.600
.550
.500
. 450
.400
.350
.300
.250
.200
.150
.100
. 050
.000
.950
.900
.850
.800
. 750
.700
.650
.600

pass data
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CONFIDENTIAL

Qualification Database

VOL VS. VCC=V|O @ 105°C

.650 |
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.000 0.500 1.000

D T T |
.********************l
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk

dmmmm mm e mm i —m

0.000 0.500 1.000

VOL VS. VCC=V|O @ 85°C

0.000 0.500 1.000
B T
3.650 |.********************|
3.600 | . Kxkrkk KKK KR K RK KRR KKK
3.550 | . kkkkk kKK KR AR KRR KKK
3.500 | . kxkkkrx kK AR A RKR KR KKK
B.ABD | KEERE KK KK KR KR KRR R KKK
3,400 | KrEERE KK KK KR KR KR KR KKK
3.350 | krEkrkERK KK KKK KRR R KKK
3.300 | . KkxkrkE kKKK KKK KR KR KKK
3.250 | KxEkxE kKKK KR KR KRR R KKK
3.200 | . KxErkE kKKK KR KR KRR R KKK
3,150 | kxkkk kK kKKK AR KRR R KKK
3,100 | . *xkrkkrx kK AR AR KRR KKK
3,050 | . kxkxkrk kAR A RK KRR KKK
3.000 | . **kkkrx kAR AR KRR KKK
2.950 | kxkxk kA KK KR AR KR KR KKK
2.900 | . kxEkrxE kA KK ERKR KRR KKK
2.850 | . kxkkk kKKK KKK RK KRR KKK
2.800 | . kxkxk kKKK ERKRKR KR KKK
2.750 | . kxkxkrxk kK kR AR KRR R KKK
2.700 | KkxErxE kKKK KR KR KRR R KKK
2.650 | KxEkrkk kKKK KR KR KR KR KKK
R L
0.000 0.500 1.000
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CO 0000000000000 0O0O0O0O0O0oOOo

first pass data

CO 0000000000000 0O0O0O0O0O0oOOo

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
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CYPRESS

EMBEDDED IN TOMORROW™

CONFIDENTIAL

Qualification Database

VOL VS. VCC=V|O @ 25°C

0.000 0.500 1.000
3.650 |.********************|
3.600 .********************
3.550 .********************
3.500 .********************
3.450 .********************
3.400 .********************
3.350 .********************
3.300 .********************
3.250 .********************
3.200 .********************
3.150 .********************
3.100 .********************
3.050 .********************
3.000 .********************
2.950 .********************
2.900 .********************
2.850 .********************
2.800 .********************
2.750 .********************
2.700 .********************
2.650 .********************

dmmmm mm e mm i —m

0.000 0.500 1.000

VOL VS. VCC=V|O @ -40°C

.650
.600
550
500
.450
.400
.350
.300
.250
.200
150
100
050
.000
.950
.900
.850
.800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.000 0.500 1.000

D T T |
********************l
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk

dmmmm mm e mm i —m

0.000 0.500 1.000
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CO 0000000000000 0O0O0O0O0O0oOOo

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

first

CO 0000000000000 0O0O0O0O0O0oOOo

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

pass data
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Qualification Database

VlH VS. V|0 @ 105°C

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.500 1.000 1.500 2.000 2.500

|+————,————+————,————+————,————+————,————+|
| ,,,,,,,,,,,,,,,,,,,,,,,, *****************l

L kkkkkkkhkk Kk hkhkhk KKK

KKK KKRK KKK KKK KKK

....................... KKK KKRK KKK KKK KKK

LKk KKKKKKKKKKKKK KKK KKK

I R R R TR

L T ]

KKK KKKR KKK KK RK KKK KKK KK KK KAk h ok &

KKK KKKR KKK KK RK KKK KKK KK KK KAk h ok &

R T e P T |

0.500 1.000 1.500 2.000 2.500

VlH VS. V|0 @ 85°C

.000
.950
.900
850
800
750
.700
.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700
.650

FREPREPFREPEPFREPEPFDMDDODDDDDDODDDMDDDODDDDDDODDDDODDNDDODNDNDDNDW

0.500 1.000 1.500 2.000 2.500

R T e P T |
kkkkkkkkkhkkhkkkkk

L kkkkkkkhkk Kk hkhkhk KKK

KKK KKRK KKK KKK KKK

LKk Kk kk Kk hkhk KK hkRk KKK KKK

Kk kkkkkk ok kk ok hkk kK

.................... KEKKKKKKKR KK KRR KKK KR K

B

KKK KKK KK KK RK KK KKK KKK R ARk h &

B R T T

L T ]

L T ]

oo FAKA KKK KKK KKK KKK KR KR IR KA KA KKK |

R T e P T |

0.500 1.000 1.500 2.000 2.500
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first

.700
.700
650
650
.600
.600
.550
.500
.500
. 450
450
400
400
.350
.350
.300
.300
.250
.200
200
200
150
.100
.100
.100
. 050
.000
.000

FRRERRERPRERPEREPEPRPEEPEREREREPERERERERRERERERRERR

first

.700
.700
.650
650
600
600
.550
.500
.500
. 450
. 450
.400
400
350
350
.300
.300
.250
.250
.200
.150
150
100
100
. 050
. 050
.000
.000

R e sl e e e e R e S S N S N e
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-

pass data
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EMBEDDED IN TOMORROW™

&2 CYPRESS

CONFIDENTIAL

Qualification Database

VlH VS. V|0 @ 25°C

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

\/"1\13.\/"3

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.500 1.000 1.500 2.000 2.500

|+————,————+————,————+————,————+————,————+|
| ,,,,,,,,,,,,,,,,,,,,,,,, *****************l

L kkkkkkkhkk Kk hkhkhk KKK

KKK KKRK KKK KKK KKK

....................... KKK KKRK KKK KKK KKK

LKk KKKKKKKKKKKKK KKK KKK

I R R R TR

L T ]

L T ]

R T e P T |

0.500 1.000 1.500 2.000 2.500

0.500 1.000 1.500 2.000 2.500

|+————,————+————,————+————,————+————,————+|
| ........................ *****************l
1223222223223 23222]

L kKRR kkKkkhkKKKK KKK KKK

Kk kkkkkkkk ok kkkk kK

L kKKK Kkkhk KKk hkhk KK KkR KK KK KKK Kk K

L R TR

............... KEKKKKKKRRKRKRK KK KR KR KKK KKK

LK kKKK KKK KKK KRR KR AR Rk hhh hk k

KKK KK KK RK KK RK KK KK KK KAk Kk ok &

............ KEKKKKKRKRK KK KR KR KR RRRK KKK KR K

R T e P T |

0.500 1.000 1.500 2.000 2.500
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.700
.700
650
650
.600
.600
.550
.500
.500
. 450
450
400
400
.350
.350
.300
.300
.250
.200
200
150
150
.100
.100
. 050
. 050
.000
.950

OFRRPRERREPEREPERERPERPEREPERPEREPEREPRERERERERERERERR

first

.700
.700
650
650
.600
.600
.550
.550
.500
. 450
450
400
400
.350
.350
.300
.300
.250
.250
200
200
150
.100
.100
. 050
.000
.000
.950

OFRRPRERREPEREPERERPERPEREPERPEREPEREPRERERERERERERERR

pass data

pass data
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Qualification Database

V||_ VS. V|0 @ 105°C

.000
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.000 0.500 1.000 1.500
R T e P T |
|**************************
khkkkhkkkkkkhkhkhhhhhkkkkhkhkk

I

I

L ]

KRKKKKRRRKKK KK KK KR KRR KKK
KEKKKKRRKKRK KK KR KR KKK KKK

L
KEKKKKKRKKKKRK KK KR KKK RK
L

R

R R R T TR
R R R T TR

KhKKKKKKRKKKK KK KKKk hhKk |
KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

KkKRKKRRRKRK KK KK KKK
KEKKKKKRKKRK KK KK KR K

KEKKKKKRRRRK KK KK KK
KEKKKKKRRRRK KK KK KK
KEKKKKKRRRRK KK KK KK
KEKKKKKRRRRK KK KK KK

KEKKKKKRKKRK KK KR KR

KKK KKRIRK KKK KK KK
KKK KKK KKK KKK * K

R T e P T |
0.000 0.500 1.000 1.500

V||_ VS. V|0 @ 85°C

.000
.950
.900
850
800
750
.700
.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700
.650

FREPREPFREPEPFREPEPFDMDDODDDDDDODDDMDDDODDDDDDODDDDODDNDDODNDNDDNDW

0.000 0.500 1.000 1.500
R T e P T |
khkkkhkkkkkkhkhkhhhhhkkkkhkhkk

I R R

KEKKKKRRRRRK KK KK KR KRR KRR,
KEKKKKRRRKRK KK KK KR KKK KK KK
KEKKKKRRRKRK KK KK KR KKK KK KK

KAKKKKKKRKKKK KR KK KR hRK Kk kK’ |

L ]

L ]

R

R

R

R R R T TR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KRKKKKKKKKRKKRKK KKK KKK |
KKK KKKIRK KKK KR KK * K
KKK KKKKK KKK KKK * kK
KKK KKKKK KKK KKK * kK
KKK KKKKK KKK KKK * kK

KEKKKKKRKKRK KK KR KR

KKK KKRIRK KKK KK KK

KKK KKRIRK KKK KK KK

KKK KKRIRK KKK KK KK

KKK KKK KKK KKK * K

|***************** ,,,,,,,,,,,,,,,,,,,,,,,, |

R T e P T |
0.000 0.500 1.000 1.500
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.850
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.800
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OO0 O0O0OO0OO0OO0OO0OOOORRERRERERERRERERERRERERERRR

AR
-

pass data

pass data

CYPRESS

EMBEDDED IN TOMORROW

Page 63 of 74



EMBEDDED IN TOMORROW™

&2 CYPRESS

CONFIDENTIAL

Qualification Database

V||_ VS. V|0 @ 25°C
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.950
900
850
.800
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.700
.650
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.800
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.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW
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|***************************
khkkkhkkkkkkhkhkhhhhhkkkkhkhkk

I R R

I R R

I
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L ]

L ]

KAKKKKKKRKKKK KR KK KR hRK Kk kK’ |
R

KkKKKKRRRRRK KK KK KR KRR,
L
KEKKKKKRRKKKRK KK KK KR AR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K

KKK KKKKK KKK KKK * kK

KKK KKKKK KKK KKK * kK

KKK KKKKK KKK KKK * kK

KKK KKRIRK KKK KK KK

KKK KKRIRK KKK KK KK

KKK KKRIRK KKK KK KK

KEKKKKKRKKRK KK KR KR
KEKKRKKKKRRKK KK KKK

KKK KKK KKK KKK * K

R T e P T |

0.000 0.500 1.000 1.500 2.000

V||_ VS. V|0 @ -40°C
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.900
850
800
750
.700
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350
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.800
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kkkkkkkhkkkhkhhhhhhhhhkkhkhk

I R R

I R R

I R R
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KAKKKKKKRKKKKRKK KKK KRR KKk h Kk |
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L ]
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R

R

R R R T TR

R R R T TR

KKK KKKRKRIR IR KR KK KKK

KKK KKKRKRIR IR KR KK KKK

KhKKKKKKRKKKK KK KKKk hhKk |

KKK KKKIRK KKK KR KK * K

KKK KKKIRK KKK KR KK * K
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VOH VS. V|0 @ 105°C

1.500 2.000 2.500 3.000 3.500 first pass data

|+————,————+————,————+————,————+————,————+|
3.000 |****************************** | 2.950
2.950 khkkkhkkkhkkkkhkhhhhhhkhhkhkkkkhhkk 2.900
2.900 kkkkkkkkkkkkkhhkkhkkk ks krr 2.850
2.850 kkkkkkkkkkhhkhhkkkkkkkkkkkx 2.800
2.800 kkkkkkkkkkhhkhhkkhkkkkkhkx 2.750
2.750 kkkkkkkkkkhhkhhkkkkkkkkrx 2.700
2.700 kkkkkkkkkkkkkhhkkk ks 2.650
2.650 kkkkkkkhkhkhkkhkkhkdkhkdkhkhkhkkxk 2.600
2.600 kkkkkkkhkhkhkhkhkkhkkkdkhk kK 2.550
2.550 kkkkkkkkkkkkkkkkkkkkk 2.500
2.500 kkkkkkkkkkkkkkkkkkkx 2.450
2.450 kkkkkkkkkhkkkkkkkhkk 2.400
2.400 kkkkkkkkhkkhkkkkkk kk 2.350
2.350 kkkkkkkkkkkkkkkkk 2.300
2.300 kkkkkkkkkkkkkkkx L, 2.250
2.250 kkkkkkkkkkkkkkk L, 2.200
2.200 kkkkkkkkkkkkkk L, 2.150
2.150 kkkkkkkkkkkkk L. 2.100
2.100 kkkkkkkkkkkk ... 2.050
2.050 kkkkkkkkkkk .. 2.000
2.000 kkkkkkkkkk . 1.950
1.950 kkkkkkkkk e . 1.900
1.900 kkkkkkokk e e 1.850
1.850 |*xkxwxx 1.800
1.800 1.750
1.750 1.700
1.700 1.650
1.650 1.600

|+————,————+————,————+————,————+————,————+|

1.500 2.000 2.500 3.000 3.500

VOH VS. V|0 @ 85°C

1.500 2.000 2.500 3.000 3.500 first pass data

|+————,————+————,————+————,————+————,————+|
3.000 |**kkkkkkkkkkkkkkkkhkkhhkhkhkhk 2.950
2.950 |**kkkkkkkkkkkkkkkkkkkkkkkkkkk 2.900
2.900 |**krkkkkkkkkkkkkkkkkkkkkkkkkx 2.850
2.850 |**kkkkkkkkkkkkkkkkkkkkkkk k& 2.800
2.800 |**kxkkkkkkkkkkkkkkkkkkkkkk 2.750
2.750 |**kkkkkkkkkkkkkkkkkkkkkkk 2.700
2.700 |**kxkkkkkkkkkkkkkkkkkkkx 2.650
2.650 |**xkkkkkkkkkkkkkkkkkkkkk 2.600
2.600 |**xkxkkkkkkkkkkkkkkkkkx 2.550
2. 550 |**kkkkkkkkkkkkkkkkkkk 2.500
2.500 |**kxkkkkkkkkkkkkkkkx 2.450
2,450 | **xkkkkkkkkkkkkkkkkk 2.400
2.400 |**xkxkkkkkkkkkkkkkx 2.350
2.350 |**xkkkkkkkkkkkkkkk 2.300
2.300 |**xxxkkkkkkkkkkkx 2.250
2.250 |** kkkkkkkkkkkkk 2.200
2.200 |**xxkxkxkrkrkrkkk 2.150
2.150 |**kkkkkkkkkkk 2.100
2.100 |**xxxkxkkrkkrwkx 2.050
2.0B0 | **xxxkkkrknk 2.000
2.000 |***xkxkxkx 1.950
1.950 |***kkkkkx 1.900
1.900 |*xkxknkx, 1.850
1.850 |**wxwxx L. 1.800
1.800 |***x*x . 1.750
L.750 [ ***%% 1.700
1.700 [**%% 1.650
1.650 | *%% . | 1.600

|+————,————+————,————+————,————+————,————+|

1.500 2.000 2.500 3.000 3.500
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Vio @ 25°C

1.500 2.000 2.500 3.000 3.500
R T e P T |
Q00 |******************************

OB (Q | *k*kkkkkkk kKKK KK KR KRKRK KK KK KR
QDO |***rkkkk kA kKKK KK KK KRR KKK KKK
BE(Q | *KHR KK KR RKKK KK KKK KKK KK KK KK

800 I R R
750 I
700 L ]

650 R
600 R R R T TR
550 KKK KKKRKRIR IR KR KK KKK

500 KKK KKKIRK KKK KR KK * K
450 KKK KKKKK KKK KKK * kK
400 KKK KKRIRK KKK KK KK

350 |*rxkkkk kKKK KR KR KKK
300 |*rxrxrk KK AK KKK KKK
250 |*rxrkrkk kKKK KK KKK

200 |FrrExxERF KK AR KR
150 |*kkx kxR kKK KKK
100 |***xrkrkr KRR

050 |*****xkxrkx
000 |***x*xrxnx
O5Q |***xkxrk*

900 |***xkrr%
850 |****%x%

.800

.750

.700

.650
R T e P T |
1.500 2.000 2.500 3.000 3.500

Vo @ 40°C

1.500 2.000 2.500 3.000 3.500
R T e P T |
Q00 |****khkkkkkkk KK KK KR KRKRK KK KK KKK

950 R Ty
900 P ]

BE(Q | *kHR KK KKK KK KK KK KR KRR KK KK KK
BOO |***kkk kR RK KK KK KK KR KRK KK KKK
TEQ | Kk KR KK KRRK KK KK KK KR KKK KK AR

700 L ]
650 R
600 R R R T TR

550 KKK KKKRKRIR IR KR KK KKK
500 KKK KKKIRK KKK KR KK * K
450 KKK KKKKK KKK KKK * kK

400 KKK KKRIRK KKK KK KK
350 KKK KKK KKK KKK * K
300 KKK KKKKKK KKK KK,

250 |*rxrk kKKK KK KK KKK
200 |FrxrExxk kKKK AR KR

150 |**kxkrkrk KK KKK
100 |*k*xrkr kKRR KK
050 |***x*xkxrkx
000 |***x*xrxnx

OBQ |***xkxrk*
Q00 |***rkrkx
850 |****%x%

800 |***x%x%

.750 Kk kR ke e e e e

STOO | RERR

LBBO KRR |
|+————,————+————,————+————,————+————,————+|
1.500 2.000 2.500 3.000 3.500
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first pass data

first pass data

FRPREFREPREPREPREPFEDMDDDODDDDDDODDDDODDODDDDODDNDODNDNDDNDDNDDND

FREPREPREPREPEFPFEFREPFDODDDDDDODDDMDDDODDDDDODODNDDODNDNDDODNDDNDDNDDND

.950
.900
.850
.800
. 750
.700
.650
.600
.550
.500
. 450
.400
.350
.300
.250
.200
.150
.100
. 050

000
950
900

.850
.800
. 750
.700
.650
.600

.950
.900
.850
.800
. 750
.700
.650
.600
.550
.500
. 450
.400
.350
.300
.250
.200
.150
.100
. 050
.000
.950

900
850
800

. 750
.700
.650
.600
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0.000 0.500 1.000
3.000 |.********************|
2.950 .********************
2.900 .********************
2.850 .********************
2.800 .********************
2.750 .********************
2.700 .********************
2.650 .********************
2.600 .********************
2.550 .********************
2.500 .********************
2.450 .********************
2.400 .********************
2.350 .********************
2.300 .********************
2.250 .********************
2.200 .********************
2.150 .********************
2.100 .********************
2.050 .********************
2.000 .********************
1.950 .********************
1.900 .********************
1.850 .********************
1.800 .********************
1.750 .********************
1.700 .********************
1.650 .********************

D T T |

0.000 0.500 1.000

VOL VS. V|0 @ 85°C

.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

.000 |.

0.000 0.500 1.000

D T T |
********************l
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk

LK kk KKk hkhk Kk hhk KA hh Kk hhk

D T T |

0.000 0.500 1.000

Document Number: 002-00606 Rev. *A

first pass data

OO0 0000000000000 O0OO0O0O0OO0OO0O0O0O0OO0O0OO0OO0O
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.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

first

OO0 0000000000000 O0OO0O0O0OO0OO0O0O0O0OO0O0OO0OO0O
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.050
.050
.050
.050
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.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

pass data
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VOL VS. V|0 @ 25°C

.000 |
.950
900
850
.800
.750
.700
.650
.600
.550
500
450
400
.350
.300
.250
.200
.150
.100
050
000
950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

0.000 0.500 1.000

D T T |
.********************l
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk

LK kk KKk hkhk Kk hhk KA hh Kk hhk

D T T |

0.000 0.500 1.000

VOL VS. V|0 @ -40°C

.000
.950
.900
850
800
750
.700
.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700

FREPREPFREPEPFREPEPFDMDDODDDDDDODDDMDDDODDDDDDODDDDODDNDDODNDNDDNDW

.650 |.

0.000 0.500 1.000

D T T |
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk
Jkkkkkkkkhkhkhkhkkkkkkkkk

LK kk KKk hkhk Kk hhk KA hh Kk hhk
********************l

D T T |

0.000 0.500 1.000
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16. Quality Assurance Guidelines
Cypress is totally committed to shipping the highest quality product to its customers.

To assure this quality commitment, each commercial manufacturing lot must meet the requirements defined
in all of the specifications listed below:

Procedure Test Method Quality Test
Electrical Classification Tests Guard banded to Data Sheet Specification 100%
Mark Cypress F16-018 100%
Lead Scan / Straighten Cypress F16-049 100%
Visual / Mechanical Inspection Cypress F16-049 100%
QA Documentation / Test verification Cypress F06-027 100%
QA - Visual / Mechanical Cypress F06-027 Sample
Excelsior Monitor (See Below) Cypress F00-006 Sample
Qualification Maintenance Program Cypress F01-002.18 Sample

16.1 Excelsior Quality Monitor

Cypress’s Excelsior Quality Program is an in-line monitor of electrical, visual/mechanical, solderability and
marking permanency quality. Data from Excelsior Electrical Monitor may be made available to customers on
request. Samples are selected from production lots and subjected to data sheet electrical temperature
requirements. Any failures are analyzed by product engineering and appropriate corrective action is
implemented. The excelsior quality levels are summarized by each product line on a monthly basis. This
monitor has proven to be instrumental in Cypress's drive to attain the highest quality levels in the industry.

16.2 Process Change Notification

The Cypress Process Change Notification System aims to notify the customer of major product changes 90
days prior to the implementation of that change. A change is considered to be major if it affects the
application, performance, quality, reliability, parameter distribution, form, fit or function of the product. In
addition we may also notify changes such as relocation of manufacturing sites, certain Data Sheet items, or
other changes that may affect use or acceptance of the product. It should be noted that all changes are fully
evaluated and qualified in accordance with well established and rigorous procedures. The changed product is
not released for production or shipment until satisfactory qualification results, consistent with stable
processes, predictable distributions and satisfactory and expected reliability figures and yields are achieved.
Often shipment is recommended before the formal qualification report is available. The actual qualification
tests, however, are completed and approved prior to shipment.

16.3 Customer Corrective Action Request

Cypress’s Customer Corrective Action Request (CCAR) system provides a means for submitting customer
perceived product problems to Cypress's factory for analysis. The analysis may be comprised of several
stages, usually an initial analysis and follow-up analysis. A summary of Cypress’s findings are issued. These
may include corrective actions, requests for additional information or detailed failure analysis results.
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17. Qualification Maintenance Program

17.1

17.2

The Cypress Qualification Maintenance Program (QMP) is used to measure the reliability of all process
families on a regular basis. As it is not feasible to monitor the reliability of each of the literally hundreds of
device types that Cypress produces, devices representative of the wafer fabrication process and the generic
device grouping are selected on the basis of complexity, production volume, and strategic importance. These
samples are subjected to the typical accelerated stress tests listed below on a monthly basis. Any failures
encountered are analyzed by product engineering and appropriate corrective action is implemented. The
results of this testing are summarized in the Cypress Quarterly Reliability Report (QRR).

Types of Stress

Several different process technology groups have been identified based on similarity of process parameters.
Representative product types for each of these groups are listed in the Cypress QRR. Failure rates are
tabulated for defective sub-populations and competing failure mechanisms. Two common measures of failure
rates are early life failure rate (EL) and inherent life failure rate (IL). The early life period corresponds to
approximately the first 4,000 hours at field use conditions. The inherent life corresponds to the useful life
beyond the first 4000 of field operation. For these calculations, device operation temperature is assumed to
be 55°C ambient unless otherwise noted. Voltage acceleration factors are used in the analysis wherever
noted.

Reliability Monitor Stress Conditions

Typical Target Sample
Stress Package Duration Size Typical Conditions

Early Life All 24, 168 hours 350 125°C or 150°C, V¢ max
Inherent Life All 1000 hours 120 125°C or 150°C, V¢ max
Endurance Cycling All 10000 cycles 64 90°C
Data Retention Bake All 1000 hours 64 150°C
Preconditioning (PC) Al 216 hours 231 gg’(gg 7&3‘; %szgflé’
PC + Temperature Discrete, 2 die MCP 1000 cycles 77 —40°C to 150°C
Cycle > 2 die MCP 1000 cycles 77 -55°C to 125°C

) BGA 264 hours 77 110°C, 85% RH, V¢ max alt. bias
PC + Biased HAST

Lead Frame 96 hours 77 130°C, 85% RH, V¢ max alt. bias

PC + Unbiased HAST All 96 hours 77 110°C, 85% RH, no bias
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18. Statistical Process Management

Statistical Process Management is used extensively throughout manufacturing and engineering areas in
Cypress to help in reducing process variation and optimizing product/process performance. Examples of the
tools used are Statistical Process Control (SPC), Process Capability Studies, Design of Experiments,
Measurement Systems Analysis, Systematic Problem Solving, Structured project management, and
statistical yield analysis, etc.

Some highlights of our SPC program include:
B Ubiquitous and intelligent use of problem solving methodologies

B SPC is 100% automated in all manufacturing areas using both statistically and economically derived
Control Limits

B Out of Control Trouble Shooting Guides

W Statistical Equipment Control, (monitoring and control of input variables)

B Advanced Process Control (model based, active run-to-run control of processes during wafer fabrication)
W Suppliers are encouraged to implement SPC

W Six-Sigma target for critical processes
18.1 Kaizen + Program

All the training of statistical analysis tools, as well as other hard and soft improvement skills such as FMEA,
Lean, Error Proofing, Structured Teamwork, are provided to employees as a part of Cypress’s Kaizen+
(continuous improvement) program. The program involves all functional groups by establishing a structure
that consists of a Champion, internal/external certified Black, Brown, Green and Yellow Belts in each
organization to drive for improvement projects. The results are shared in a Project Sharing Conference twice
per year. Statistical thinking and use of statistical methods are a part of Cypress’s Kaizen+ culture.
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Section

Description

Revision 01 (June 20, 2013)

| Initial release

Document Title: S29GL256S (WXIC) Qualification Database
Document Number: 002-00606

Revision ECN 8,:'3];; Sublgrgf:ion Description of Change
b - - 06/20/2013 |Initial release
*A 6204461 | CNSO | 06/12/2018 |Updated Assembly Packaging Summary on page 10:

Updated LAE064 on page 10:

Changed value of Theta Ja from 39°C/W to 33°CAV.
Changed value of Psi Jt from 11°C/W to 0.07°C/V.
Updated LAAO64 on page 10:

Changed value of Theta Ja from 39°C/W to 24.1°C/W.
Changed value of Psi Jt from 11°C/W to 0.07°C/V.
Updated TS056 on page 11:

Changed value of Theta Ja from 40°C/\W to 46°C/V.
Changed value of Psi Jt from 17°CAN to 0.21°C/V.
Updated VBUO56 on page 11:

Changed value of Theta Ja from 39°C/W to 34.5°C/W.
Changed value of Psi Jt from 11°C/W to 0.10°C/WV.
Updated Quality Assurance Guidelines on page 69:
Updated Process Change Notification on page 69:
Replaced “Advance Change Notification” with “Process Change Notification” in
heading.

Updated description.

Updated to Cypress template.

Completing Sunset Review.
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20. Non-Disclosure Agreement

PURPOSE. The Product Qualification Databases (QDB) are unpublished works which contain confidential
information of Cypress. They are also protected under the copyright laws. QDBs have been created to assist
customers in the qualification of Cypress products. Access to this document is limited to customers of
Cypress products (Recipient) who agree to be bound by the terms of this agreement.

PERMITTED USE. RECIPIENT OF QDB AGREES TO ACCESS AND USE QDB ONLY FOR INTERNAL
USE AND SOLELY FOR QUALIFYING CORRESPONDING CYPRESS PRODUCTS. Recipient also agrees
not to remove any notices or markings from the QDBs. Recipient further agrees to not disclose or make
available in any form the QDBs to any party. Recipient shall use the same degree of care, but not less than
reasonable care, to prevent the unauthorized use, dissemination or publication of the QDB, as the Recipient
uses to protect its own confidential information. Except for the expressed limited use right granted above,
nothing herein shall be construed as granting, by implication or estoppel, any other right under any of
Cypress, AMD, or Fujitsu’s copyrights, patents or trade secrets.

DISCLAIMER. Cypress believes the information in this publication is accurate as of its publication date; such
information is subject to change without notice. Cypress, AMD, and Fujitsu are not responsible for any
inadvertent errors.

NO WARRANTY. ALL QDBs ARE PROVIDED “AS I1S8” WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED. CYPRESS HEREBY DISCLAIMS ALL WARRANTIES AND CONDITIONS WITH REGARD TO
QDBs, INCLUDING ALL WARRANTIES, IMPLIED OR EXPRESS, OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL AMD BE LIABLE
FOR ANY DAMAGES WHATSOEVER, (INCLUDING, WITHOUT LIMITATION, DAMAGES RESULTING
FROM LOSS OF USE, DATA OR PROFITS), WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE
OR OTHER TORT RELATED ACTION, ARISING OUT OF, OR IN CONNECTION WITH, OR IN
CONTEMPLATION OF THE USE OR PERFORMANCE OF QDBs PROVIDED FROM THIS SERVER, EVEN
IF CYPRESS, AMD, OR FUJITSU HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

CYPRESS CONFIDENTIAL
Copyright © 2013-2018 Cypress. All Rights Reserved.
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Sales, Solutions, and Legal Information

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

Am® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Projects | Video | Blogs | Training | Components

Technical Support
cypress.com/support

© Cypress Semiconductor Corporation, 2013-2018. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC ("Cypress"). This document,
including any software or firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress
hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to
modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users
(either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation
of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress does not assume any liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product. In addition, the products described in these materials may contain design defects or errors known as errata which may cause the product
to deviate from published specifications. To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any
liability arising out of the application or use of any product or circuit described in this document. Any information provided in this document, including any sample design information or programming
code, is provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this
information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons
systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any component of a device
or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you
shall and hereby do release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from
and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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Notice: The material in this report is confidential. It is prepared to assist in the qualification of our product. It is intended for the
internal use of our customers only, and may be modified to meet the needs of specific customers.

Additionally, the package details (material set, assembly location, etc.) are specific to the qualification vehicle used. Alternate
material sets and assembly locations may be qualified for the product. Production material can be assembled with any qualified

material set and at any qualified assembly location.

Cypress Semiconductor Corporation « 198 Champion Court . San Jose, CA 95134-1709 . 408-943-2600
Document Number: 002-00861 Rev. *A Revised August 01, 2019

NOTICE: Refer to the Non-Disclosure Agreement at the end of this document for terms and conditions that govern the use of the information contained in this
Qualification Database.
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1. Introduction
The Cypress® S29GL01GS flash memory device has a die size of 6.803 x 7.455 mm.

2. Die Photograph

Figure 1. Die Photograph

Note:
1. Xin the diagram is pad #1. Count counter clockwise.
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Die Pad Index Pad Name Pin # TSOP Pin # BGA Die Pad Index Pad Name Pin # TSOP Pin # BGA
1 NC 38 \Y/ele; 43 G5
2 A23 1 c8 39 VSS 33,52 H7
3 A22 2 B8 40 \Y/ele; 43 G5
4 A15 3 D7 41 VSS 33,52 H7
5 Al4 4 c7 42 VSS 33,52 H7
6 A13 5 A7 43 \Y/ele; 43 G5
7 A12 6 B7 44 A0 31 E2
8 A1 7 D6 45 CE# 32 F2
9 A10 8 c6 46 OE# 34 G2
10 A9 9 A6 47 NC
11 A8 10 B6 48 DQO 35 E3
12 A19 1 D5 49 DQs8 36 F3
13 A20 12 D4 50 VSS 33,52 H2, E8
14 WE# 13 A5 51 VIO 29 F1,D8
15 VSS 33,52 H7 52 DQ1 37 H3
16 VvCC 43 G5 53 DQ9 38 G3
17 VSS 33,52 H7 54 DQ2 39 E4
18 VvCC 43 G5 55 DQ10 40 F4
19 NC 56 DQ3 41 H4

20 RESET# 14 B5 57 DQ11 42 G4
21 A21 15 C5 58 DQ4 44 H5
22 WP# 16 B4 59 DQ12 45 F5
23 RY/BY# 17 A4 60 DQ5 46 E5
24 VIO 29 D8, F1 61 DQ13 47 G6
25 VSS 33,52 H7 62 NC

26 A18 18 c4 63 VSS 33,52 H7
27 A17 19 B3 64 \Y/ele; 43 G5
28 A7 20 A3 65 DQ6 48 Hé
29 A6 21 C3 66 DQ14 49 F6
30 A5 22 D3 67 DQ7 50 E6
31 A4 23 B2 68 DQ15 51 G7
32 A3 24 A2 69 VIO 29 D8, F1
33 A2 25 c2 70 VSS 33,52 E8, H2
34 A1l 26 D2 71 A16 54 E7
35 DNU 28 E1 72 A25 55 G8
36 vVCC 43 G5 73 A24 56 F8
37 VSS 33,52 H7

Document Number: 002-00861 Rev. *A
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4. Physical Sector Layout

Figure 2. Physical Sector Layout

Internal Use Internal Internal Internal Internal Internal Internal Internal Internal Internal Internal Internal Internal
Row 86 Use Use Use Use Use Use Use Use Use Use Use Use
Row 85 1020 1021 1022 1023 Internal Internal Internal Internal

Use Use Use Use
Row 84 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019
Row 3 48 49 50 51 52 53 54 55 56 57 58 59
Row 2 32 33 34 35 36 37 38 39 40 41 42 43
Row 1 16 17 18 19 20 21 22 23 24 25 26 27
Row 0 0 1 2 3 4 5 6 7 8 9 10 1"
Vertical Bank 0 1 2 3 0 1 2 3 1 2 3
Bank 1
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Figure 3. Sector Enlargement

10 Organization

Internal Use 0 1 2 3 4 5 6 7 8 9
0-7 0-63 64-127 128-191 192-255 | 256-319 | 320-383 384-447 | 448-511 512-575 576-639
8-15 0-127 128-255 | 256-383 384-511 512-639 | 640-767 768-895 [ 896-1023 | 1024-1151 | 1152-1279
10 11 12 13 14 15 |I_nterna| Uselinternal Usell_nternal Usell_nternal Use
640-703 | 704-767 | 768-831 832-895 896-959 | 960-1023 | 1024-1063 | 1064-1071 | 1072-1079 0-7
1280-1407 | 1408-1535 | 1536-1663 | 1664-1791 | 1792-1919 | 1920-2047 | 2048-2127 | 2128-2143 | 2144-2159 0-7
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6. Die Processing Summary

The Cypress S29GL01GS flash memory device is manufactured using the 65 nm MirrorBit® Eclipse™
process technology.

The device is processed at WXIC, a 12-inch CMOS manufacturing facility located in Wuhan, China.
The device is manufactured on the highly reliable CS239LS process.

Figure 4. Die Process
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6.1 Key Features of the CS239LS MirrorBit Eclipse Process Technology

A. Technology
B CMOS Triple-well process

B Proven reliable Flash MirrorBit Eclipse Technology

. Transistor Types
n-channel enhancement

B

[ |

B n-channel intrinsic

B p-channel enhancement
[ |

MirrorBit core cell
C. Process Features
B ONO (oxide - nitride - oxide) gate dielectric
W Silicon Nitride (SiN) data storage layer
D. Cypress Highlights
H Volume Production Fab
B Solely dedicated to Non-Volatile Memories
B Ongoing Statistical Process Control program
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7. Assembly Packaging Summary

7.1 LAEO64

Product Description:

S29GLO1GS
1-Gigabit, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse process technology

Package: LAE064 Qualification: Q100127
Description: (9 x 9 x 1.4 mm) 64-ball, Fortified Ball Grid Array Package (fFBGA)
Con-code: 40780KV-DWR Theta Ja / Psi Jt: 27.3°C/W/0.6°C/W
Assembly Location: Cypress Thailand Molding Compound: ShinEtsu KMC 3580LVA
Substrate/Leadframe: Laminate Substrate Die Attachment: QM| 546
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 m\Watts Est. Stress Power Dissipation: 36 mWatts
Est. Field Delta Tj: 57.9°C Est. Stress Delta Tj: 126.4°C
Die: 98661B Die Size: 6.803 x 7.455 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G
7.2 TS056
S29GLO1GS

Product Description:

1-Gigabit, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse process technology

Package: TS056 Qualification: Q100127a
Description: (18.4 x 14.0 x 1.0 mm) 56-lead, Thin Small Outline Package (TSOP)
Con-code: 40694EF-TXA Theta Ja / Psi Jt: 38°C/W/0.21°C/W
Assembly Location: Cypress Thailand Molding Compound: Hitachi CEL 9200HF10-U
Substrate/Leadframe: Copper Leadframe Die Attachment: Ablebond 8340
Lead Finish: 100% Matte Sn Plating Bond Wire: Copper
Comments:
Est. Field Temperature: 72°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 m\Watts Est. Stress Power Dissipation: 36 mWatts
Est. Field Delta Tj: 75.0°C Est. Stress Delta Tj: 126.4°C
Die: 98661B Die Size: 6.803 x 7.455 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G

Document Number: 002-00861 Rev. *A Page 10 of 72
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Product Description:

Package:
Description:
Con-code:

Assembly Location:

S29GLO1GS

1-Gigabit, 3.0 Volt-Only Page Mode Flash Memory featuring 65 nm MirrorBit Eclipse process technology

LAAOG4

Qualification:

Q100127b

(13.0 x 11.0 x 1.4 mm) 64-ball, Fortified Ball Grid Array Package (FBGA)

40781KV-DWR

Cypress Thailand

Theta Ja / Psi Jt:

Molding Compound:

19°C/W /0.6°C/W
ShinEtsu KMC 3580LVA

Substrate/Leadframe: Laminate Substrate Die Attachment: QM| 546
Lead Finish: 96.5Sn 3.0Ag 0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55°C Life Test Temperature: 125°C
Est. DC Field Current: 25 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 75 m\Watts Est. Stress Power Dissipation: 36 mWatts
Est. Field Delta Tj: 57.9°C Est. Stress Delta Tj: 126.4°C
Die: 98661B Die Size: 6.803 x 7.455 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 1G
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TS056 Package

Vio

VCC

Assembly Bonding Diagram

Figure 5. 56-Pin—TS056 Package
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8.2 LAEO64 Package

Figure 6. 64-Ball—LAE064 Package
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8.3 LAAO064 Package

Figure 7. 64-Ball—LAA064 Package
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9. Test Methodology

Testing includes
W 4 hour, 250°C Data Retention Bake (in wafer form)

B Special test mode for extended life operation

W Proprietary screens for endurance

Wafer Sort (Austin, Texas, USA)

At Wafer Sort, all die experience 100% testing for:
B DC Parametrics

m AC Functionality

B Programmability

B Erasability

Class Test (Bangkok, Thailand)

At Class Test, all devices are tested for:

B DC Parametrics

B AC Functionality

B AC Speed

B Programmability

B Erasability

Test Coverage

All parameters specified in the data sheet are 100% tested in production unless otherwise specified. Those

parameters not tested in production are guaranteed by characterization or correlation to other tests. AC
speed testing is performed at class test.

Test Correlation and Guard Banding

Tester correlation to bench set-up has been completed for all tested parameters. Tester repeatability studies
have been run. These results have been evaluated and incorporated into the tester guard band strategy.
Guard bands have been implemented which demonstrate acceptable yield, quality assurance and customer
satisfaction.

Test Flow
See the generalized Test Flow for the S29GL01GS in Section 10.
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10. Generalized Test Flow
The S29GL01GS Generalized Test Flow for Industrial Temperature Range:

WAFER SORT TEST

ASSEMBLY

CLASS TEST

MARK

EXCELSIOR SAMPLE

TEST TO QUALITY ASSURANCE
PROGRAM (QA):
CHECK ALL DATA SHEET
PARAMETERS @ -40, 25, 85°C

IN-LINE QA CHECKS

SHIP

Document Number: 002-00861 Rev. *A Page 16 of 72
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11.1
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CONFIDENTIAL
Qualification

Database

S29GL01GS High Temperature Operating Life Test Configuration

Pin/Pad # Function Resistor Bias/CLK
1 A23 2.7K CLK23
2 A22 2.7K CLK22
3 A15 2.7K CLK15
4 Al4 2.7K CLK14
5 A13 10K CLK13
6 A12 2.7K CLK12
7 A1 2.7K CLK11
8 A10 2.7K CLK10
9 A9 2.7K CLK9

10 A8 2.7K CLK8
11 A19 2.7K CLK19
12 A20 2.7K CLK20
13 WE# 2.7K \Y/ele;
14 RESET# 2.7K \Y/ele;
15 A21 2.7K CLK21
16 WP# 2.7K \Y/ele;
17 RY/BY# 2.7K \Y/ele;
18 A18 2.7K CLK18
19 A17 2.7K CLK17
20 A7 2.7K CLK7
21 A6 2.7K CLK6
22 A5 2.7K CLK5
23 A4 2.7K CLK4
24 A3 2.7K CLK3
25 A2 2.7K CLK2
26 A1 2.7K CLK1
27 RFU NC
28 RFU NC

Document Number: 002-00861 Rev. *A

Pin/Pad # Function Resistor Bias/CLK
56 A24 2.7K CLK24
55 A25 2.7K CLK25
54 A16 2.7K CLK16
53 RFU NC
52 VSS GND
51 DQ15 2.7K VvCC
50 DQ7 2.7K VvCC
49 DQ14 2.7K VvCC
48 DQ6 2.7K VvCC
47 DQ13 2.7K VvCC
46 DQ5 2.7K VvCC
45 DQ12 2.7K VvCC
44 DQ4 2.7K VvCC
43 \Y/ele; \Y/ele;
42 DQ11 2.7K VvCC
41 DQ3 2.7K VvCC
40 DQ10 2.7K VvCC
39 DQ2 2.7K VvCC
38 DQ9 2.7K VvCC
37 DQ1 2.7K VvCC
36 DQs8 2.7K VvCC
35 DQO 2.7K VvCC
34 OE# 2.7K \Y/ele;
33 VSS GND
32 CE# 2.7K GND
31 AO 2.7K CLKO
30 RFU NC
29 \Yi[e] 2.7K \Y/ele;
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CS239/L Life Test Failure Rate Calculation

HTOL Stress Temperature @ 125°C
Average Failure Rate
Read Points / Test Results Modeling Parameters @ 55°C FITS @ 55°C, 60% Conf.
24 168 1000 MTTF Early Inherent
Failure Mechanisms hrs hrs hrs Eaev TAF VAF OAF (yrs) Life Life
PLASTIC
Sample Size | 1745 3025 345
Zero fails, Process ave. Ea | 0 (1) 0 0 0.66 53 1 53 87 23
Totals 0 0 0 4963 87 23
Note:
1. Contributes to Early Life FITS.
Data Retention Bake @ 150°C
Reliability Stress Number of Rejects Sample Size Failure Rate % Failure Mechanism
500 hrs 0 300 0.00 No Failures
1000 hrs 0 300 0.00 No Failures

Document Number: 002-00861 Rev. *A
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Table 1. Summary of Stress Test Results

Stress Test Condition Package Type Sagi\f;es o';lllj_r:t's ﬁ;":aﬁlesr ;:litl:f,/eo Comments
Data From Qualification Q100127
HTOL (EL) 3.8V, 125°C LAEO64 (1) 192 2 0 0.00 168 hrs
HTOL (IL) 3.8V, 125°C LAE064 (1) 192 2 0 0.00 500 hrs
Data Retention Bake 150°C LAEO64 (1) 118 2 0 0.00 500 hrs
ESD CDM N/A LAEO64 (1) 30 2 Passed 1.0 kV
ESD HBM (100 pF, 1500 Ohms) LAE064 (1) 168 2 Passed 2.0 kV
Latch Up 125°C, 100 mA LAEO64 (1) 12 2 Passed
Endurance (10k) 90°C, 3.6V LAEO64 (1) 100 2 0 0.00 | 10k cycles
Endurance (10k) 105°C, 3.6V TS056 (2) 240 3 0 0.00 | 10k cycles
Endurance (100k) 90°C, 3.6V LAEO64 (1) 50 1 0 0.00 | 100k cycles
Endurance (100k) 105°C, 3.6V TS056 (2) 240 3 0 0.00 | 100k cycles
Preconditioning PCY/260°C +0°C / —5°C LAE064 (1) 230 1 Passed Jedec L3 (Accel.)
z;e:l:"d"b"ing *Temp | peg60°C , —40°C 1 150°C LAE064 (1) 77 1 0 0.00 | 1000 cycles
Preconditioning + HAST :;Z/ ZR?:)"C' Biased, 110°C/ LAE064 (1) 77 1 0 0.00 264 hrs
zlr_'e/f‘s’;‘dm"i"g * ???O%gios";% U;ﬁiase"' LAE0B4 (1) 77 1 0 0.00 96 hrs
Generic Reference Data
PC1/260°C, +0°C / —5°C TS056 (3) 67 1 Passed Jedec L3 / Jeita Rank E
Preconditioning
PC9/260°C, +0°C / —5°C LAAOB4 (4) 77 1 Passed Jedec L3 / Jeita Rank E
z;iclgndm"i"g *Temp | b q/260°C, ~40°C / 150°C TS056 (3) 67 1 0 000 | 1000 cycles
Notes:

1. Results from Qual Q100127, S29GL01GS, 1G CS239LS (65 nm) MirrorBit Eclipse in 64 Ball fFBGA (9 x 9 x 1.4 mm).

2. Results from QTP#184906, S29GLO1GS in 56 Lead TSOP (18.4 x 14 x 1 mm) - Same TS056 Package, Same Product and Process
Technology at Fab25.

3. Results from Qual Q100181a, S29GL0O1GS in 56 Lead TSOP (18.4 x 14 x 1 mm) - Same TS056 Package, Same Product and Process
Technology at Fab25.

4. Results from Qual Q100182, S29GL01GS in 64 Ball fFBGA (13 x 11 x 1.4 mm) - Same LAA064 Package, Same Product and Process
Technology at Fab25.

Preconditioning Flows
PC1 (Exceeds JEDEC Level 3 and JEITA Rank E) = Bake 125°C, 24hr --> Soak @ 30°C/70%RH, 216hr --> 3x Reflow.
PC9 (Accelerated JEDEC L3/ JEITA Rank E): Bake 125°C, 24hr => Soak @ 60°C/70%RH, 72hr => 3x Reflow.
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12. Characterization Test Results

The data is pattern is “Random pattern” unless otherwise indicated.

121 DC Parameter Summary, 25°C

Room Temperature, 25°C, 3V Vo Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 97.3 91.1 103.1 21
lec1 (Ve Active Read Current) 5 MHz 55 60 mA 516 49.1 542 0.9 31
lccz (Vee Intra-Page Read Current) 66 MHz mA 6.0 55 6.3 0.2
lccz (Vee Intra-Page Read Current) 50 MHz mA 59 0.0 6.3 04
lecz (Vee Intra-Page Read Current) 40 MHz mA 59 54 6.2 0.2
lccz (Vee Intra-Page Read Current) 33 MHz 9 25 mA 58 54 6.1 0.2 =5
lccs (Vg Active Erase/Program Current) 45 100 mA 44.8 39.4 48.2 1.8 >5
lcca (Ve Standby Current) 70 100 pA 18.2 9.8 47.6 8.1 34
lcos (Ve Reset Current) 10 20 mA 0.018 0.010 0.048 0.0 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 18.3 9.8 489 8.0 =5
ILi (Input Leakage Current) 0.02 +1 A 0.005 0.000 0.218 0.0 >5
ILo (Qutput Leakage Current) 0.02 +1 A 0.001 0.000 0.011 0.0 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 275 1100 ms 306.9 198.0 701.0 375 >5
Buffer Program Time (256 word) 340 750 us 390.4 336.9 475.8 252 4.8
Buffer Program Time (128 word) 239 750 us 298.6 256.3 358.3 17.5 >5
Buffer Program Time (64 word) 198 750 us 2479 215.6 2971 13.5 >5
Buffer Program Time (32 word) 175 750 us 218.9 189.3 258.3 1.6 >5
Buffer Program Time (16 word) 160 750 us 196.4 171.9 229.2 10.5 >5
Single Word Program Time (1 word) 125 400 us 185.8 163.1 2243 10.0 >5
Notes:

1. Data was collected from 300 units with 3 different lots 5817940, 5817960, 5817970 (wlot : LD95284, wfno : 5 / wlot : LD95223, wfno : 16
wilot : LD95309, wfno : 24).

2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.2 DC Parameter Summary, 85°C

Hot Temperature, 85°C, 3V V¢ = Vo Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max | Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 102.25 96.96 107.72 1.93
lcct (Ve Active Read Current) 5 MHz 55 60 mA 54.11 51.56 56.60 0.92 21
lecz (Vee Intra-Page Read Current) 66 MHz mA 6.29 5.89 6.71 0.14
lecz (Vee Intra-Page Read Current) 50 MHz mA 6.21 5.79 6.63 0.14
lccz (Vee Intra-Page Read Current) 40 MHz mA 6.15 573 6.54 0.14
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 6.09 5.67 6.53 0.14 >5
lccs (Vg Active Erase/Program Current) 45 100 mA 47.27 43.40 51.69 1.61 >5
lccs (Ve Standby Current) 70 100 pA 50.50 29.12 81.63 11.87 1.4
lcos (Ve Reset Current) 10 20 mA 0.05 0.03 0.09 0.01 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 51.01 29.89 81.99 11.96 2.8
ILi (Input Leakage Current) 0.02 +1 A 0.005 0.000 0.375 0.0 >5
ILo (Qutput Leakage Current) 0.02 +1 A 0.001 0.000 0.011 0.0 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 275 1100 ms 220.7 147.0 385.0 224 >5
Buffer Program Time (256 word) 340 750 us 343.5 281.6 404.9 22.9 >5
Buffer Program Time (128 word) 239 750 us 265.2 216.5 323.3 16.5 >5
Buffer Program Time (64 word) 198 750 us 221.7 184.5 259.3 13.4 >5
Buffer Program Time (32 word) 175 750 us 195.8 162.2 228.2 1.3 >5
Buffer Program Time (16 word) 160 750 us 176.8 153.4 202.9 9.7 >5
Single Word Program Time (1 word) 125 400 us 170.8 146.6 199.1 9.4 >5
Notes:

1. Data was collected from 300 units with 3 different lots 5817940, 5817960, 5817970 (wlot : LD95284, wfno : 5 / wlot : LD95223, wfno : 16
wilot : LD95309, wfno : 24).

2. Sector Erase excludes Random data pattern programming prior to erasure.
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12.3 DC Parameter Summary, 105°C

Hot Temperature, 105°C, 3V V¢ = Vo Summary

Spec Average

Data Sheet Parameters
Typ [ Max [unit| 40 | 25 | 85 | 108

Average | Min Max | Sigma | Cpk

DC Parameters

lcc1 (Ve Active Read Current) 10 MHz mA [96.6(97.3(102.3 | 1050 | 105.0 99.7 | 1134 | 20
lce1 (Vo Active Read Current) 5 MHz 55 | 60 [ mA (508|516 54.1 | 55.0 55.0 524 | 57.0 0.9 1.8
locz (Vee Intra-Page Read Current) 66 MHz mA [ 58| 60| 63 6.4 6.4 58 6.7 0.2
lcco (Ve Intra-Page Read Current) 50 MHz mA | 57| 59| 62 6.3 6.3 5.7 6.6 0.2
locz (Vee Intra-Page Read Current) 40 MHz mA [ 57|59 62 6.2 6.2 56 6.5 0.2
lcco (Vee Intra-Page Read Current) 33MHz | 9 25 |mA [ 56 (58] 6.1 6.2 6.2 56 6.5 0.2 >5

locz (Ve Active Erase/Program Current) 45 | 100 | mA (412|448 47.3 | 549 54.9 525 571 1.0 =5

lcca (Vo Standby Current) 70 | 200 | pA | 154|182 505 | 81.4 81.4 41.0 [ 1325 | 199 | 2.0

lcos (Ve Reset Current) 10 | 20 [ mA | 00| 00| 01 0.1 0.081 0.042 | 0.131 | 0.020 | =5

lcce (Ve Automatic Sleep Mode Current) 100 | 200 | pA (15.6(18.3]| 51.0 | 80.8 80.8 420 (1315 | 198 | 2.0

Iu (Input Leakage Current) 0.02 | +1 pA | 00 (00| 00 0.0 0.004 |-0.020 ( 0.186 | 0.021 [ >5
ILo (Output Leakage Current) 0.02 | #1 pA | 00 [ 00| 00 0.0 0.001 -0.009 | 0.013 | 0.003 | >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64k word sector) 275 (1100 | ms 179.8 114.0 | 297.0 | 13.9 >5
Buffer Program Time (256 word) 420 (1050 | ps 313.8 269.0 | 383.0 | 16.6 >5
Buffer Program Time (128 word) 320 (1050 | ps 244.0 209.0 | 288.0 | 126 >5
Buffer Program Time (64 word) 250 (1050 | ps 205.3 178.0 | 243.0 | 106 >5
Buffer Program Time (32 word) 220 (1050 | ps 1825 162.0 | 217.0 9.2 >5
Buffer Program Time (16 word) 200 (1050 | ps 164.1 144.0 | 196.0 7.9 >5
Single Word Program Time (1 word) 125 | 400 | ps 159.5 139.0 | 191.0 8.2 >5

Notes:
1. Data was collected from 70 units with 2 different lots 5877040 (wflot : LDW3821, wfl4, wflot : LDW3961, wfl4).

2. Sector Erase data excludes Random data pattern programming prior to erasure.
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12.4 DC Parameter Summary, -40°C

Cold Temperature, -40°C, 3V Ve Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max Unit
DC Parameters
lcct (Ve Active Read Current) 10 MHz mA 96.6 90.5 102.0 22
lec1 (Ve Active Read Current) 5 MHz 55 60 mA 50.8 47.9 535 1.0 29
lccz (Vee Intra-Page Read Current) 66 MHz mA 58 54 6.3 0.2
lccz (Vee Intra-Page Read Current) 50 MHz mA 57 53 6.2 0.2
lecz (Vee Intra-Page Read Current) 40 MHz mA 57 53 6.1 0.2
lccz (Ve Intra-Page Read Current) 33 MHz 9 25 mA 5.6 52 6.1 0.2 >5
lccs (Vg Active Erase/Program Current) 45 100 mA 41.2 371 44.9 1.6 >5
lccs (Ve Standby Current) 70 100 pA 154 8.9 342 6.2 45
lcos (Ve Reset Current) 10 20 mA 0.016 0.009 0.046 0.0 >5
lcce (Ve Automatic Sleep Mode Current) 100 150 pA 15.6 8.8 347 6.1 =5
ILi (Input Leakage Current) 0.02 +1 A 0.005 0.000 0.232 0.0 >5
ILo (Qutput Leakage Current) 0.02 +1 A 0.002 0.000 0.012 0.0 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 275 1100 ms 363.4 225.0 815.0 46.9 >5
Buffer Program Time (256 word) 340 750 us 373.7 313.0 469.0 23.1 >5
Buffer Program Time (128 word) 239 750 us 286.2 245.0 343.0 16.4 >5
Buffer Program Time (64 word) 198 750 us 239.0 206.0 285.0 13.2 >5
Buffer Program Time (32 word) 175 750 us 2121 183.0 258.0 1.2 >5
Buffer Program Time (16 word) 160 750 us 194.0 166.0 233.0 10.2 >5
Single Word Program Time (1 word) 125 400 us 183.0 161.0 220.0 9.1 >5
Notes:

1. Data was collected from 300 units with 3 different lots 5817940, 5817960, 5817970 (wlot : LD95284, wfno : 5 / wlot : LD95223, wfno : 16
wilot : LD95309, wfno : 24).

2. Sector Erase excludes Random data pattern programming prior to erasure.
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13. DC Device Characterization Data

ICC1 (Asynchronous Read) vs. Temperature

1CC Active (5 MHz,10 MHz) vs. Temperature at VCC=3V

100.0 -

-60 -40 -20 0 20 40 &0 BD 100 120

Temperature (C)

ICC2 (Page Read) vs. Temperature

ICC Active (33 MHz, 40 MHz, 50 MHz, 66 MHz) vs. Temperature at VCC= 3V
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Temperature (C)

ICC3 (Active Write) vs. Temperature

ICC Active Write vs, Temperature at VCC =3V

&
b

&

o
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Temperature (C)
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10C2, 66 MHz(mA)
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€2, 33 MHz (mA)
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ICC4 (Standby Current) vs. Temperature

ICCSSB vs. Temperature at VCC=3V

Current (mA)
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ICC5 (Reset Current) vs. Temperature

ICCRST ws. Temperature at VCC=3V
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ICC6 (CMOSASM) vs. Temperature

ICCASM vs. Temperature at VCC=3V
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14. AC Device Characterization Data

tACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

110

100

tCE vs.

110

tOE vs.
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Time (ns)

Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tACC vs. Temperature

Temperature (C)

tCE vs. Temperature

o o a0 an 50

Temperature (C)

tOE vs. Temperature

=g VCCVIO
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g CCVIO
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tPACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

Time (ns)

tDF vs

Time (ns)

tOH vs

Time {ns)

tPACC vs. Temperature
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tDF vs. Temperature
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Cumulative Erase Times per Sector at 105°C (VCC 3V)

Cum Prob
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Cumulative WB Program Times per Sector at 105°C (VCC 3V)

Program Time (Per Sector) @ 105°C, VCC=3V
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Cumulative WB 256 Program Times per Buffer at 105°C (VCC 3V)

WB 256 Program Time (Per Buffer) @ 105°C, VCC =3V
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.950

900
850
800

.750
.700
.650
.600
.550
.500

450
400
350

.300
.250
.200
.150
.100
.050

000
950
900

.850
.800
.750
.700
.650

80.0 90.0 100.0 110.0
B e
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
L Rk Rk kkkkkkhkhkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
L Rk Rk kkkkkkhkhkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
.............. kkkkkkkkkkkkkkkkk 94 .
kkkkkkkkkkkkkkkkk 94 .
kkkkkkkkkkkkkkkkk 94 .
Jkkkkkkkkhkkhkhkkk kk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
............... kkkkkkkkkkkkkkkk o5 .
................ kkkkkkkhkkkkkkkk 96 .
kkkkkkkhkkkkkkkk 96 .
kkkkkkkkkkkkkk Q7.
kkkkkkkkkkkkkk Q7.
B e
80.0 90.0 100.0 110.0

Vio @ 85°C (Ve = 3V)

.000
.950
.900
.850
.800
.750
.700

650
600
550

.500
.450
.400
.350
.300
.250

200
150
100

.050
.000
.950
.900
.850
.800
.750
.700
.650

80.0 90.0 100.0 110.0
B T b e
| ............... ****************l 95 .
............... KEKKKKKKRKK KK KK KK 95 .
KEKKKKKKRKK KK KK KK 95 .
KEKKKKKKRKK KK KK KK 95 .
KKK KKK KK KK KK KR KK 95 .
KEKKKKKKRKK KK KK KK 95 .
............... KEKKKKKKRKK KK KK KK 95 .
............... KEKKKKKKRKK KK KK KK 95
KEKKKKKKRKK KK KK KK 95
CKEKKKKRKRKK KK KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
................ KEKKKKKRK KK KR KK 96
KEKKKKKRK KK KR KK 96
KEKKKKKRK KK KR KK 96
CKEKKKKRKRKK KK KK 96
................. KEKKKKKKKKK KK KK 97
................. KEKKKKKKKKK KK KK 97
KEKKKKKKKKK KK KK 97
KEKKKKKKKKK KK KK 97
L KKKRRRKKKK KK KK 98
.. .. . L KKKRRRKKKK KK KK 98
B T b e
80.0 90.0 100.0 110.0
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G CYPRESS

s> EMBEDDED IN TOMORROW

Qualification

CONFIDENTIAL

Database

tCE VS. V|0 @ 105°C (VCC =3V)

80.0 90.0 100.0 110.0
e i Al T
3.000 KAk KKK KKKK KR KK * K, 95 .
2.950 KAk KKK KKKK KR KK * K, 95 .
2.900 LKkk KKKk kKKK kR kK kK 95 .
2.850 KAk KKK KKKK KR KK * K, 95 .
2.800 KAk KKK KKKK KR KK * K, 95 .
2.750 KAk KKK KKKK KR KK * K, 95 .
2.700 KAk KKK KKKK KR KK * K, 95 .
2.650 KAk KKK KKKK KR KK * K, 95 .
2.600 KAk KKK KKKK KR KK * K, 95 .
2.550 LKkk KKKk kKKK kR kK kK 95 .
2.500 KAk KKK KKKK KR KK * K, 95
2.450 | ... . KR KKK KR KK KR KK KK 96
2.400 KK KKKKK KK KK KR KK 96
2.350 KK KKKKK KK KK KR KK 96
2.300 LKK KKK KK KK KR KR KK 96
2.250 KK KKKKK KK KK KR KK 96
2.200 | ..., KR KKK KR KK KR KK KK 96
2.150 | ... . KR KKK KR KK KR KK KK 96
2.100 | ..., KR KKK KR KK KR KK KK 96
2.050 | ... . .. KR KKK KR KK KR KK KK 96
2.000 ..., KR KKK KR KK KR KK KK 96
1.950 |................ KR KKK KR KK KR KK KK 96
1.900 |....... . ... . ..... KKK KRR KK KK KK 97
1.850 |....... ... ...... KKK KRR KK KK KK 97
1.800 KRk KKK KK KK KK KK 97
1.750 KRk KKK KK KK KK KK 97
1.700 KKK KKKKKKR KR KK 98
1.650 KKK KKKKKKR KR KK 98
e i Al T
80.0 90.0 100.0 110.0
tCE VS. VlO @ -40°C (VCC = 3\/)
80.0 90.0 100.0 110.0
B T b e
3.000 | ..o, KKK KRR KK KK KK 97
2.950 | ..., KKK KRR KK KK KK 97
2.900 | .. KKK KRR KK KK KK 97
2.850 KRk KKK KK KK KK KK 97
2.800 KRk KKK KK KK KK KK 97
2.750 KRk KKK KK KK KK KK 97
2.700 KRk KKK KK KK KK KK 97
2.650 KRk KKK KK KK KK KK 97
2.600 KRk KKK KK KK KK KK 97
2.550 KRk KKK KK KK KK KK 97
2.500 KRk KKK KK KK KK KK 97
2.450 KRk KKK KK KK KK KK 97
2.400 KRk KKK KK KK KK KK 97
2.350 KRk KKK KK KK KK KK 97
2.300 KRk KKK KK KK KK KK 97
2.250 KRk KKK KK KK KK KK 97
2.200 KRk KKK KK KK KK KK 97
2.150 KRk KKK KK KK KK KK 97
2.100 KRk KKK KK KK KK KK 97
2.050 KKK KKKK KK KK KK 98
2.000 KKK KKKK KK KK KK 98
1.950 KKK KKKK KK KK KK 98
1.900 LKKK KK KK KK KK KK 98
1.850 |....... . ... . ... ... KRk KK KK KK KR KK 98
1.800 |...... .. ... . ... ... KRk KK KK KK KR KK 98
1.750 | ... ..., KRk Rk KKKk kK 99
1.700 | .. ... ... KRk Rk KKKk kK 99
1.650 |. B LEERR KK KR | 99
B T b e
80.0 90.0 100.0 110.0
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G CYPRESS

s> EMBEDDED IN TOMORROW

Qualification

CONFIDENTIAL

Database

tOE VS. VCC=V|O @ 25°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

Lk Kk kk Kk hkhk KKKk h KKKk K

Lk Kk kk Kk hkhk KKKk h KKKk K

Lk Kk kk Kk hkhk KKKk h KKKk K

10.0 20.0

e pm e e

: :
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK

********************l

SRR EEE LR

10.0 20.0

tOE VS. VCC=V|O @ 85°C

.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

Lk Kk kk Kk hkhk KKKk h KKKk K

Lk Kk kk Kk hkhk KKKk h KKKk K

10.0 20.0

e pm e e

: :
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK
KKK KKKRIKK KKK KKK KKK
Kk kkkkkkkkkkkkkk kK

*******************l

SRR EEE LR

10.0 20.0
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G CYPRESS

s> EMBEDDED IN TOMORROW

Qualification

CONFIDENTIAL

Database

tOE VS. VCC=V|O @ 105°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

e it Dl e

10.0 20.0

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

Lk Kk kk Kk hkhk KKKk h KKKk K
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

Lk Kk kk Kk hkhk KKKk h KKKk K
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

Lk Kk kk Kk hkhk KKKk h KKKk K
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

********************l

B T bt e |

10.0 20.0

tOE VS. VCC=V|O @ -40°C

.650
.600
.550
.500
.450
.400
.350
300
250
200
.150
.100
.050
.000
.950
.900
850
800
.750
.700
.650

RN DD DDRDWWWWWWWWWwWwwwww

0.0

10.0 20.0

B T bt e |

*********************l
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KAk kkkkkk ok kk ok kkkk kK
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

Lk Kk kk Kk hkhk KKKk h KKKk K
KKK KKKRIKK KKK KKK KKK

KKK KKKRIKK KKK KKK KKK

Lk Kk kk Kk hkhk KKKk h KKKk K

B e

10.0 20.0
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A CONFIDENTIAL

'iCYPRESS Qualification Database

s> EMBEDDED IN TOMORROW

tOE VS. V|0 @ 25°C (Vcc =3V)

0.0 10.0 20.0 first pass data

e el L S
3.000 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.950 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.900 |... .. KkkkkkKKAKKKKRKR KK KKK 6.0
2.850 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.800 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.750 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.700 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.650 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.600 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.B50 | ... .. kkkkkkkkARARKRR KK KKK 6.0
2.500 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.450 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.400 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.350 KEKK KK KKK KKK KKK KK KKK 6.0
2.300 LKKKKKKKKK KK KKK KRR KK, 7.0
2.250 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.200 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.150 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.100 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.050 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.000 |....... KRk kkkkkk kk kk ok kK kKK 7.0
1.950 |....... KRk kkkkkk kk kk ok kK kKK 7.0
1.900 |....... KRk kkkkkk kk kk ok kK kKK 7.0
1.850 |........ KA KK KK KK KK KKK KK KKK 8.0
1.800 |........ KA KK KK KK KK KKK KK KKK 8.0
1.750 KA KK KK KK KK KKK KK KKK 8.0
1.700 LLKKER KKK KKK KKK KK KKK 9.0
1.650 LLKKER KKK KKK KKK KK KKK 9.0

e el L S

0.0 10.0 20.0

tOE VS. V|0 @ 85°C (Vcc =3V)

0.0 10.0 20.0 first pass data

|+————,————+————,————+————,|
3.000 | ...... ********************l 6.0
2.950 |...... 2212223223223 222222] 6.0
2.900 |...... 2212223223223 222222] 6.0
2.850 |...... 2212223223223 222222] 6.0
2.800 | ... .. kkkkkkkkkhhEARK KR KKK 6.0
2.750 |...... 2212223223223 222222] 6.0
2.700 |....... 2223222223322 22232 7.0
2.650 |....... 2223222223322 22232 7.0
2.600 2223222223322 22232 7.0
2.550 R3322332233222323222] 7.0
2.500 |....... 2223222223322 22232 7.0
2.450 |....... 2223222223322 22232 7.0
2.400 |....... 2223222223322 22232 7.0
2.350 |....... 2223222223322 22232 7.0
2.300 |....... 2223222223322 22232 7.0
2.250 |....... 2223222223322 22232 7.0
2.200 |....... 2223222223322 22232 7.0
2.150 |....... 2223222223322 22232 7.0
2.100 |....... 2223222223322 22232 7.0
2.050 |....... 2223222223322 22232 7.0
2.000 1223223323 32322332 8.0
1.950 2332233223323 2222] 8.0
1.900 |........ 1223223323 32322332 8.0
1.850 |........ 1223223323 32322332 8.0
1.800 |........ 1223223323 32322332 8.0
1.750 1223223323 32322332 8.0
1.700 2122332223232 222] 9.0
1.650 |... 2122332223232 222] 9.0

|+————,————+————,————+————,|

0.0 10.0 20.0
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A CONFIDENTIAL

'iCYPRESS Qualification Database

s> EMBEDDED IN TOMORROW

tOE VS. V|0 @ 105°C (Vcc =3V)

0.0 10.0 20.0 first pass data

e el L S
3.000 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.950 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.900 |... .. KkkkkkKKAKKKKRKR KK KKK 6.0
2.850 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.800 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.750 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.700 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.650 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.600 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.B50 | ... .. kkkkkkkkARARKRR KK KKK 6.0
2.500 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.450 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.400 |...... KEKK KK KKK KKK KKK KK KKK 6.0
2.350 KEKK KK KKK KKK KKK KK KKK 6.0
2.300 LKKKKKKKKK KK KKK KRR KK, 7.0
2.250 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.200 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.150 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.100 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.050 |....... KRk kkkkkk kk kk ok kK kKK 7.0
2.000 |....... KRk kkkkkk kk kk ok kK kKK 7.0
1.950 |....... KRk kkkkkk kk kk ok kK kKK 7.0
1.900 |........ KA KK KK KK KK KKK KK KKK 8.0
1.850 |........ KA KK KK KK KK KKK KK KKK 8.0
1.800 |........ KA KK KK KK KK KKK KK KKK 8.0
1.750 KA KK KK KK KK KKK KK KKK 8.0
1.700 LKK KKK KKK KK KKK KK KKK 8.0
1.650 LKK KKK KKK KK KKK KK KKK 8.0

e el L S

0.0 10.0 20.0

tOE VS. V|0 @ -40°C (Vcc =3V)

0.0 10.0 20.0 first pass data

|+————,————+————,————+————,|
3.000 | ..... *********************l 5.0
2.950 |..... 122332232232 232223323222] 5.0
2.900 |...... 2212223223223 222222] 6.0
2.850 |...... 2212223223223 222222] 6.0
2.800 | ... .. kkkkkkkkkhhEARK KR KKK 6.0
2.750 |...... 2212223223223 222222] 6.0
2.700 |...... 2212223223223 222222] 6.0
2.650 |...... 2212223223223 222222] 6.0
2.600 |...... 2212223223223 222222] 6.0
2.BB0 | .. .. kkkkkkkkkk kA ARK KR KKK 6.0
2.500 |...... 2212223223223 222222] 6.0
2.450 |...... 2212223223223 222222] 6.0
2.400 |...... 2212223223223 222222] 6.0
2.350 |...... 2212223223223 222222] 6.0
2.300 |...... 2212223223223 222222] 6.0
2.250 |...... 2212223223223 222222] 6.0
2.200 |...... 2212223223223 222222] 6.0
2.150 |...... 2212223223223 222222] 6.0
2.100 |...... 2212223223223 222222] 6.0
2.050 |....... 2223222223322 22232 7.0
2.000 2223222223322 22232 7.0
1.950 R3322332233222323222] 7.0
1.900 |....... 2223222223322 22232 7.0
1.850 |....... 2223222223322 22232 7.0
1.800 |........ 1223223323 32322332 8.0
1.750 |........ 1223223323 32322332 8.0
1.700 1222332233222 232222] 8.0
1.650 |... 2122332223232 222] 9.0

|+————,————+————,————+————,|

0.0 10.0 20.0
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A CONFIDENTIAL

'iCYPRESS Qualification Database

s> EMBEDDED IN TOMORROW

tpacc vs. Vec=Vio @ 25°C

0.0 10.0 20.0 first pass data

i i
3.650 |.......... 22222222221 10.0
3.600 |.......... 22222222221 10.0
3.550 |.......... 22222222221 10.0
3.500 |.......... 22222222221 10.0
3.450 |.......... 22222222221 10.0
3.400 |.......... 22222222221 10.0
3.350 |.......... 22222222221 10.0
3.300 |.......... 22222222221 10.0
3.250 |.......... 22222222221 10.0
3.200 |.......... 22222222221 10.0
3.150 |.......... 22222222221 10.0
3.100 |.......... 22222222221 10.0
3.050 |.......... 22222222221 10.0
3.000 |.......... 22222222221 10.0
2.950 |.......... 22222222221 10.0
2.900 |.......... 22222222221 10.0
2.850 |.......... 22222222221 10.0
2.800 |.......... 22222222221 10.0
2.750 |.......... 22222222221 10.0
2.700 |.......... 22222222221 10.0
2.650 | .......... ***********l 10.0

|+————,————+————,————+|

0.0 10.0 20.0

tpacc vs. Vec=Vio @ 85°C

0.0 10.0 20.0 first pass data

i i
3.650 |........... KRR KK KR KKK 11.0
3.600 |........... KRR KK KR KKK 11.0
3.550 |........... KRR KK KR KKK 11.0
3.500 |........... KRR KK KR KKK 11.0
3.450 |....... ... . KRR KK KR KKK 11.0
3.400 |...... ... .. KRR KK KR KKK 11.0
3.350 |........... KRR KK KR KKK 11.0
3.300 |........... KRR KK KR KKK 11.0
3.250 |........... KRR KK KR KKK 11.0
3.200 |....... ... . KRR KK KR KKK 11.0
3.150 |........... KRR KK KR KKK 11.0
3.100 |........... KRR KK KR KKK 11.0
3.050 |........... KRR KK KR KKK 11.0
3.000 |........... KRR KK KR KKK 11.0
2.950 |........... KRR KK KR KKK 11.0
2.900 |........... KRR KK KR KKK 11.0
2.850 |........... KRR KK KR KKK 11.0
2.800 |........... KRR KK KR KKK 11.0
2.750 |....... ... . KRR KK KR KKK 11.0
2.700 |....... ... . KRR KK KR KKK 11.0
2.650 | ........... **********l 11.0

B T

0.0 10.0 20.0
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G CYPRESS

s> EMBEDDED IN TOMORROW

CONFIDENTIAL

Qualification

Database

tPACC VS. VCC=V|O @ 105°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

0.0 10.0 20.0

dmmmm mm e mm i —m

first pass data

........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0
........... KRR KK KR KKK 11.0

| ........... **********l 11.0

|+————,————+————,————+|

0.0 10.0 20.0

tpacc vs.- Vec=Vio @ -40°C

.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

0.0 10.0 20.0

dmmmm mm e mm i —m
kkkkkkkkkkk
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VOL VS. V|0 @ 25°C
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i i
3,000 | kkkkrkkkkk Rk Rk AR KA AR K 0.050
2. 950 | kkkkkkkk kAR R A AR KK KKK 0.050
2.900 | kkkkrk kA KA RR KA AR KK KKK 0.050
2,850 | kkkkkkkkk Rk Rk AR KA KKK 0.050
2.800 | kkkkrk kA Ak AR KA AR KK KKK 0.050
2.T7B0 | kkkkkkkkk Rk kA AR KK KKK 0.050
2,700 | kkkkrkkk kR kR KA AR KA KKK 0.050
2,650 | kkkkkkkk kR kR A AR KA KKK 0.050
2.600 | kkkErk KK KRR KKK AR KK KKK 0.050
2. 550 | kkkkkkkkkkh kA AR A AR K 0.050
2.500 | kkkkkkk kR Rk Rk AR KA KKK 0.050
2. AB0D | kkk Kk kk kR Rk Rk AR KK KKK 0.050
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2,150 | kkkkkkk kR Rk Rk AR KA KKK 0.050
2,100 | kkkkrk kA kAR R KA AR KK KKK 0.050
2.0B0 | kkkkkkkkk Rk Rk AR KA KKK 0.050
2.000 | kkkkr Rk KRR R RE AR KK KKK 0.050
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1.900 | . **kkkkkkrhkkrrkkrhkn 0.050
1.850 | *kkkkkkkrhkkrkkkh kKR 0.050
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2.0B0 | kkkkkkkkk Rk Rk AR KA KKK 0.050
2.000 | kkkErkkk kA kIR A AR KK KKK 0.050
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1.850 | *kkkkkkkrhkkrhk kR kKR 0.050
1.800 | **kkkkkkrhkkrrhkrhhn 0.050
T.T750 |  *kkkkkkkrkkkrkkk kK 0.050
1.700 | **kkkkkkrrkkrrkkrhhn 0.050
1.650 | **kkkkkkrhkkrkkkkhkn 0.050

0.000 0.500 1.000

Document Number: 002-00861 Rev. *A

first pass data

pass data

Page 65 of 72



G CYPRESS

CONFIDENTIAL
Qualification

Database

s> EMBEDDED IN TOMORROW

VOL VS. V|0 @ 105°C
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16. Quality Assurance Guidelines

16.1

Cypress is totally committed to shipping the highest quality product to its customers.

To assure this quality commitment, each commercial manufacturing lot must meet the requirements defined
in all of the specifications listed below:

Procedure Test Method Quality Test
Electrical Classification Tests Guard banded to Data Sheet Specification 100%
Mark Cypress F16-018 100%
Lead Scan / Straighten Cypress F16-049 100%
Visual / Mechanical Inspection Cypress F16-049 100%
QA Documentation / Test verification Cypress F06-027 100%
QA - Visual / Mechanical Cypress F06-027 Sample
Excelsior Monitor (See Below) Cypress F00-006 Sample
Qualification Maintenance Program Cypress F01-002.18 Sample

Excelsior Quality Monitor

Cypress’s Excelsior Quality Program is an in-line monitor of electrical, visual/mechanical, solderability and
marking permanency quality. Data from Excelsior Electrical Monitor may be made available to customers on
request. Samples are selected from production lots and subjected to data sheet electrical temperature
requirements. Any failures are analyzed by product engineering and appropriate corrective action is
implemented. The excelsior quality levels are summarized by each product line on a monthly basis. This
monitor has proven to be instrumental in Cypress's drive to attain the highest quality levels in the industry.

16.2 Advance Change Notification

16.3

The Cypress Advance Change Notification System aims to notify the customer of major product changes 90
days prior to the implementation of that change. A change is considered to be major if it affects the
application, performance, quality, reliability, parameter distribution, form, fit or function of the product. In
addition we may also notify changes such as relocation of manufacturing sites, certain Data Sheet items, or
other changes that may affect use or acceptance of the product.

It should be noted that all changes are fully evaluated and qualified in accordance with well established and
rigorous procedures. The changed product is not released for production or shipment until satisfactory
qualification results, consistent with stable processes, predictable distributions and satisfactory and expected
reliability figures and yields are achieved. Often shipment is recommended before the formal qualification
report is available. The actual qualification tests, however, are completed and approved prior to shipment.

Customer Corrective Action Request

Cypress’s Customer Corrective Action Request (CCAR) system provides a means for submitting customer
perceived product problems to Cypress’s factory for analysis. The analysis may be comprised of several
stages, usually an initial analysis and follow-up analysis. A summary of Cypress’s findings are issued. These
may include corrective actions, requests for additional information or detailed failure analysis results.
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17. Qualification Maintenance Program

17.1

17.2

The Cypress Qualification Maintenance Program (QMP) is used to measure the reliability of all process
families on a regular basis. As it is not feasible to monitor the reliability of each of the literally hundreds of
device types that Cypress produces, devices representative of the wafer fabrication process and the generic
device grouping are selected on the basis of complexity, production volume, and strategic importance. These
samples are subjected to the typical accelerated stress tests listed below on a monthly basis. Any failures
encountered are analyzed by product engineering and appropriate corrective action is implemented. The
results of this testing are summarized in the Cypress Quarterly Reliability Report (QRR).

Types of Stress

Several different process technology groups have been identified based on similarity of process parameters.
Representative product types for each of these groups are listed in the Cypress QRR. Failure rates are
tabulated for defective sub-populations and competing failure mechanisms. Two common measures of failure
rates are early life failure rate (EL) and inherent life failure rate (IL). The early life period corresponds to
approximately the first 4,000 hours at field use conditions. The inherent life corresponds to the useful life
beyond the first 4000 of field operation. For these calculations, device operation temperature is assumed to
be 55°C ambient unless otherwise noted. Voltage acceleration factors are used in the analysis wherever
noted.

Reliability Monitor Stress Conditions

Stress Package Jgfalzta)lr] Targe;isz :mple Typical Conditions

Early Life All 24, 168 hours 350 125°C or 150°C, Ve max
Inherent Life All 1000 hours 120 125°C or 150°C, V¢ max
Endurance Cycling All 10000 cycles 64 90°C
Data Retention Bake All 1000 hours 64 150°C
Preconditioning (PC) Al 216 hours 231 gg’(gg 7&3‘; %szgflé’
PC + Temperature Discrete, 2 die MCP 1000 cycles 77 —40°C to 150°C
Cycle > 2 die MCP 1000 cycles 77 -55°C to 125°C

) BGA 264 hours 77 110°C, 85% RH, V¢ max alt. bias
PC + Biased HAST

Lead Frame 96 hours 77 130°C, 85% RH, Vcc max alt. bias

PC + Unbiased HAST All 96 hours 77 110°C, 85% RH, no bias
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18. Statistical Process Management

Statistical Process Management is used extensively throughout manufacturing and engineering areas in
Cypress to help in reducing process variation and optimizing product/process performance. Examples of the
tools used are Statistical Process Control (SPC), Process Capability Studies, Design of Experiments,
Measurement Systems Analysis, Systematic Problem Solving, Structured project management, and
statistical yield analysis, etc.

Some highlights of our SPC program include:
B Ubiquitous and intelligent use of problem solving methodologies

B SPC is 100% automated in all manufacturing areas using both statistically and economically derived
Control Limits

W Out of Control Trouble Shooting Guides

W Statistical Equipment Control, (monitoring and control of input variables)

B Advanced Process Control (model based, active run-to-run control of processes during wafer fabrication)
W Suppliers are encouraged to implement SPC

B Six-Sigma target for critical processes

18.1 Kaizen + Program

All the training of statistical analysis tools, as well as other hard and soft improvement skills such as FMEA,
Lean, Error Proofing, Structured Teamwork, are provided to employees as a part of Cypress’s Kaizen+
(continuous improvement) program. The program involves all functional groups by establishing a structure
that consists of a Champion, internal/external certified Black, Brown, Green and Yellow Belts in each
organization to drive for improvement projects. The results are shared in a Project Sharing Conference twice
per year. Statistical thinking and use of statistical methods are a part of Cypress’s Kaizen+ culture.
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Section |

Description

Revision 01 (December 20, 2011)

| Initial release

Document Title: S29GL01GS (XMC 85C 105C) Qualification Database
Document Number: 002-00861

Revision ECN Orig. of | Submission

Description of Change

across the document.
Updated LAE064:
Updated TS056:

Updated LAAOG4:
Updated details under

Change Date
e - - 12/20/2011 |Initial release.
*A 6639209 CNSO 08/01/2019 |Updated Document Title to read as “S29GL01GS (XMC 85C 105C)

Qualification Database”.
Added 105°C Temperature Range related information in all instances

Updated Assembly Packaging Summary:
Updated details under “Theta Ja / Psi Jt”.
Updated details under “Assembly Location” and “Theta Ja / Psi Jt".

“Theta Ja / Psi Jt’.
Updated Test Methodology:

Replaced “Class Test (Bangkok, Thailand; Kuala Lumpur, Malaysia)” with
“Class Test (Bangkok, Thailand)”.
Updated to Cypress template.
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20. Non-Disclosure Agreement

PURPOSE. The Product Qualification Databases (QDB) are unpublished works which contain confidential
information of Cypress. They are also protected under the copyright laws. QDBs have been created to assist
customers in the qualification of Cypress products. Access to this document is limited to customers of
Cypress products (Recipient) who agree to be bound by the terms of this agreement.

PERMITTED USE. RECIPIENT OF QDB AGREES TO ACCESS AND USE QDB ONLY FOR INTERNAL
USE AND SOLELY FOR QUALIFYING CORRESPONDING CYPRESS PRODUCTS. Recipient also agrees
not to remove any notices or markings from the QDBs. Recipient further agrees to not disclose or make
available in any form the QDBs to any party. Recipient shall use the same degree of care, but not less than
reasonable care, to prevent the unauthorized use, dissemination or publication of the QDB, as the Recipient
uses to protect its own confidential information. Except for the expressed limited use right granted above,
nothing herein shall be construed as granting, by implication or estoppel, any other right under any of
Cypress, AMD, or Fujitsu’s copyrights, patents or trade secrets.

DISCLAIMER. Cypress believes the information in this publication is accurate as of its publication date; such
information is subject to change without notice. Cypress, AMD, and Fujitsu are not responsible for any
inadvertent errors.

NO WARRANTY. ALL QDBs ARE PROVIDED “AS I1S8” WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED. CYPRESS HEREBY DISCLAIMS ALL WARRANTIES AND CONDITIONS WITH REGARD TO
QDBs, INCLUDING ALL WARRANTIES, IMPLIED OR EXPRESS, OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL AMD BE LIABLE
FOR ANY DAMAGES WHATSOEVER, (INCLUDING, WITHOUT LIMITATION, DAMAGES RESULTING
FROM LOSS OF USE, DATA OR PROFITS), WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE
OR OTHER TORT RELATED ACTION, ARISING OUT OF, OR IN CONNECTION WITH, OR IN
CONTEMPLATION OF THE USE OR PERFORMANCE OF QDBs PROVIDED FROM THIS SERVER, EVEN
IF CYPRESS, AMD, OR FUJITSU HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

CYPRESS CONFIDENTIAL
Copyright © 2011-2019 CYPRESS. All Rights Reserved.
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Sales, Solutions, and Legal Information

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

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Projects | Video | Blogs | Training | Components

Technical Support
cypress.com/support

© Cypress Semiconductor Corporation, 2011-2019. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”). This document, including any software or
firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress
reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants
you a personal, non-exclusive, nontransferable license (without the rightto sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce
the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or
indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as provided by
Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the
Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach, such
as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED USING
CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (collectively, "Security
Breach"). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any Security Breach. In
addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to deviate from published specifications. To the extent permitted
by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It is the
responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. "High-Risk Device"
means any device or system whose failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations, surgical implants, and other
medical devices. “Critical Component’ means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly or indirectly, the failure of the High-Risk
Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any use of
a Cypress product as a Critical Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates, distributors, and assigns harmless from
and against all claims, costs, damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property damage arising from any use of a Cypress
product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any High-Risk Device except to the limited extent that (i)
Cypress's published data sheet for the product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has given you advance written authorization to
use the product as a Critical Component in the specific High-Risk Device and you have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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Notice: The material in this report is confidential. It is prepared to assist in the qualification of our product. It is declassified for the
internal use of our customers only, and may be modified to meet the needs of specific customers. It also serves as a record of full
qualification according to JESD47 and AEC-Q100 requirements.

Additionally, the package details (material set, assembly location, etc.) are specific to the qual vehicle used for the qualification.
Alternate material sets and assembly locations may be qualified for the product. Production material can be assembled with any
qualified material set and at any qualified assembly location. Tests are performed in accordance with AEC-Q100 and relevant
JEDEC specifications.

Cypress Semiconductor Corporation « 198 Champion Court . San Jose, CA 95134-1709 . 408-943-2600
Document Number: 002-21356 Rev. *B Revised August 09, 2019

NOTICE: Refer to the Non-Disclosure Agreement at the end of this document for terms and conditions that govern the use of the information contained in this
Qualification Database.
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1. Introduction
The Cypress S29GL1288S flash memory device has a die size of 4.589 x 4.201 mm.

2. Die Photograph

Figure 2.1 Die Photograph

Pad Number 1

= = e ——— e el
———

——————————__ ]

Note:
1. Xin the diagram is pad #1. Count counter clockwise.
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3. Pad Definition Table

Die Pad Index Pad Name Pin # TSOP Pin # BGA Die Pad Index Pad Name Pin # TSOP Pin # BGA
1 VSS 33,52 H7 37 \Y/ele; 43 G5
2 \Y/ele; 43 G5 38 VSS 33,52 H7
3 NC 39 \Y/ele; 43 G5
4 A22 2 B8 40 VSS 33,52 H7
5 A15 3 D7 41 AO 31 E2
6 A14 4 c7 42 CE# 32 F2
7 A13 5 A7 43 OE# 34 G2
8 VSS 33,52 H7 44 DQO 35 E3
9 VvCC 43 G5 45 DQs8 36 F3
10 A12 6 B7 46 DQ1 37 H3
11 A1 7 D6 47 DQ9 38 G3
12 A10 8 c6 48 VSS 33,52 H2, E8
13 A9 9 A6 49 VIO 29 F1, D8
14 A8 10 B6 50 DQ2 39 E4
15 A19 1 D5 51 DQ10 40 F4
16 A20 12 D4 52 DQ3 41 H4
17 WE# 13 A5 53 DQ11 42 G4
18 NC 54 \Y/ele; 43 G5
19 RESET# 14 B5 55 VSS 33,52 H7

20 A21 15 C5 56 DQ4 44 H5
21 WP# 16 B4 57 DQ12 45 F5
22 RY/BY# 17 A4 58 DQ5 46 E5
23 VIO 29 D8, F1 59 VSS 33,52 H7
24 VSS 33,52 H7 60 \Y/ele; 43 G5
25 A18 18 C4 61 DQ13 47 G6
26 A17 19 B3 62 NC

27 A7 20 A3 63 VSS 33,52 E8, H2
28 A6 21 c3 64 VIO 29 D8, F1
29 A5 22 D3 65 DQ6 48 Hé
30 A4 23 B2 66 DQ14 49 F6
31 A3 24 A2 67 DQ7 50 E6
32 A2 25 c2 68 DQ15 51 G7
33 A1 26 D2 69 \Y/ele; 43 G5
34 DNU 28 E1 70 VSS 33,52 H7
35 \Y/ele; 43 G5 71 A16 54 E7
36 VSS 33,52 H7
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4. Physical Sector Layout

Figure 4.1 Physical Sector Layout

Internal Use Internal | Internal | Internal| Internal| Internal | Internal | Internal Internal
Row (17) Use Use Use Use Use Use Use Use
Internal Use Internal | Internal | Internal Internal
Row (16) Use Use Use Use

Row 15 120 121 122 123 124 125 126 127
Row 14 112 113 114 115 116 117 118 119
Row 3 24 25 26 27 28 29 30 kil
Row 2 16 17 18 19 20 21 22 23
Row 1 8 9 10 11 12 13 14 15
Row 0 0 1 2 3 4 5 6 7

VerticalBank 0 1 2 3 0 1 2 3
Bank 0 1
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5. Sector Enlargement

A,

Figure 5.1 Sector Enlargement

10 Organization

Il_nternal Use 0 1 2 3 4 5 6 7 8 9
M3BL 0-7 063 64-127 128-191 192-255 256-319 320-383 384-447 448-511 512575 576-639
M1BL 8-15 0-127 128-255 | 256-383 384-511 512-639 640-767 768-895 | 896-1023 ] 1024-1151 ] 1152-1279

10 11 12 13 14 15 |I_nterna| Usell_nternal Use|l_nterna| Usell_nternal Use
M3BL | _640-703 704-767 768-831 832-895 896-959 | 960-1023 ] 1024-1063 | 1064-1071 | 1072-1079 07
M1BL [ 1280-1407 | 1408-1535 | 1536-1663 | 1664-1791 ] 1792-1919 | 1920-2047 | 2048-2127 | 2128-2143 | 2144-2159 07
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6. Die Processing Summary

The Cypress S29GL128S flash memory device is manufactured using the 65 nm MirrorBit® Eclipse™
process technology.

The device is processed at WXIC, a 12-inch CMOS manufacturing facility located in Wuhan, China.
The device is manufactured on the highly reliable CS239LS process.

Figure 6.1 Die Process
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6.1 Key Features of the CS239LS MirrorBit Eclipse Process Technology

A. Technology
B CMOS Triple-well process

B Proven reliable Flash MirrorBit Eclipse Technology

. Transistor Types
n-channel enhancement

B

[ |

B n-channel intrinsic

B p-channel enhancement
[ |

MirrorBit core cell
C. Process Features
B ONO (oxide - nitride - oxide) gate dielectric
W Silicon Nitride (SiN) data storage layer
D. Spansion Highlights
H Volume Production Fab
Solely dedicated to Non-Volatile Memories

[ |
B Ongoing Statistical Process Control program
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71 LAEO64
Product Description: S29GL1.288 . . . .
128-Mbit, 3.0 Volt-only Page Mode Flash Memory Featuring 65nm MirrorBit Eclipse Process Technology
Package: LAE064 Qualification: Q100255
Description: (9x 9 x 1.4 mm) 64 Ball, Fortified Ball Grid Array Package (fFBGA)
Theta Ja: 34.1 °C/W Psi Jt: 0.1 °C/W
Assembly Location: Cypress Thailand Molding Compound: RoHS Compliant Epoxy Resin
Substrate/Leadframe: Laminate Substrate Die Attachment: Paste
Lead Finish: 96.55n3.0Ag0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 55 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 165 m\Watts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 61.4 °C Est. Stress Delta Tj: 126.4 °C
Die: 98741B Die Size: 4.58 x 420 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 128M

7.2 LAAO64
Product Description: S29GL1.288 . . . .
128-Mbit, 3.0 Volt-only Page Mode Flash Memory Featuring 65nm MirrorBit Eclipse Process Technology
Package: LAA064 Qualification: Q100313
Description: (13.0 x 11.0 x 1.4 mm) 64 Ball, Fortified Ball Grid Array Package (FBGA)
Theta Ja: 25.2 °C/W PsiJt: 0.1 °C/W
Assembly Location: Cypress Thailand Molding Compound: RoHS Compliant Epoxy Resin
Substrate/Leadframe: Laminate Substrate Die Attachment: Paste
Lead Finish: 96.5Sn3.0Ag0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 55 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 165 m\\atts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 61.4 °C Est. Stress Delta Tj: 126.4 °C
Die: 98741B Die Size: 4.58 x 420 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 128M

Document Number: 002-21356 Rev. *B
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Product Description:

829GL256S

128-Mbit, 3.0 Volt-only Page Mode Flash Memory Featuring 65nm MirrorBit Eclipse Process Technology

Package: VBUO0O56 Qualification: Q100373
Description: (9.0 x 7.0 x 1.0 mm) 56 Ball, Very Thin Fine Pitch Ball Grid Array Package (FBGA)
Theta Ja: 36.0 °C/W Psi Jt: 0.1 °C/W
Assembly Location: Cypress Thailand Molding Compound: RoHS Compliant Epoxy Resin
Substrate/Leadframe: Laminate Substrate Die Attachment: Paste
Lead Finish: 96.55n3.0Ag0.5Cu Spheres Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 55 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 165 m\Watts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 61.4 °C Est. Stress Delta Tj: 126.4 °C
Die: 98741B Die Size: 4.58 x 4.20 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 128M

7.4 TS056

Product Description:

829GL128SH

128-Mbit, 3.0 Volt-only Page Mode Flash Memory Featuring 65nm MirrorBit Eclipse Process Technology

Package: TS056 Qualification: Q100315
Description: (20.0 x 14.0 x 1.2 mm) 56 Lead, Thin Small Outline Package (TSOP)
Theta Ja: 61.7 °C/W Psi Jt: 0.21 °C/W
Assembly Location: Cypress Thailand Molding Compound: RoHS Compliant Epoxy Resin
Substrate/Leadframe: Copper Leadframe Die Attachment: Paste
Lead Finish: 100% Matte Sn Plating Bond Wire: Copper
Comments:
Est. Field Temperature: 55 °C Life Test Temperature: 125 °C
Est. DC Field Current: 55 mA Life Test Dynamic Current: 10 mA
Est. Field Voltage: 3.0V Life Test Voltage: 3.6V
Est. Field Power Dissipation: 165 m\Watts Est. Stress Power Dissipation: 36 m\Watts
Est. Field Delta Tj: 68.8 °C Est. Stress Delta Tj: 128.0 °C
Die: 98741B Die Size: 4.58 x 420 mm
Process: CS239LS (65 nm) Fab: WXIC
Type: MirrorBit Eclipse Density: 128M

Document Number: 002-21356 Rev. *B
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8. Assembly Bonding Diagram

8.1 TS056 Package

Figure 8.1 56-Pin—TS056 Package

[ Vio VCC VSS  VCC VCC VS VCC Vio ]
: E\ - W /‘%
i < 2 P os3
2%&& N 2% i
; \g% o = F
0 [X§\:\:\ é% I
11 ENE\\:\: 5 — 46
14 E%E%ﬁi —— 43
15 T—— 1 - ~—+ 42
16 F—— — == ~~——1 41
17 O —— §§] 40
18 = — =t SN
! — T A i
= = = \
s == E \E
23 E% é \X% 34
24 / 7z X] 33
25 | - 1 32
> 5 \3 30
28 E_ % 29

Vio Vlio
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8.2 LAEO064/LAA064 Package

Figure 8.2 64-Ball—LAEQ064/LAA064 Package

VSS 35 E\ *
[ 2 1 gndp
vce 36 [ ak: vddp 34 E7
c837 X3 | 3 aesi<g3> 33 VsS
B838 [ | —F15 assd<ib> 32 vce
73 = | aesd<16> 71 O /lZI
C7 40 VGND 70 E,//Z' gé Sg
A7 41 i0<15> 68 E////E
S‘\ NE
VSS 42 E\ io<7> 67 B//Zl e
VCGC 43 0§ acsd<]d> <1466 G — =
B7 44 E\\E 4 fesd=is> %g; & BﬂEf'/EI % xls?s
]
D6 45 E\EE 8 Vi dg 83 5 25 G6
[ 10 aesd<12> VPWR (unbonded) 62H
C6 46 EI\ 24 VCC
A6 47T [ H 11aesd<ie> i0<13> 61 E'//lZI 23 VSS
B6 48 = 1+ 12 aesd<10> _
13 aesd<9> vddh 60 2 22 E5
D549 [F— [ —tl 14 aesd<8> VGND 59 O 21 F5
D450 [F— | o 15aesd<io> i9=52 £ Ejj,,/”’zl 20 H5
| _ —T—f i0<12> - ]
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}//{ZI
AdsS  [G—— [ H 3] wpbesd 05412 23 B £ 15
N 1 oSl ——&=1 1 Ed
1 24 VGND vddqd9 O—————F1 13 VIO
c458 [ ] 25 aesd<18> gndg48 B————— — 12 vss
B359 [t 26aesd<17> i0<9> 47 O— 1 G3
1
A3 60 [F————————T & 27 aesd<]> o<l O——
e R lo<g> 42 = 8
D362 = | & 50acsik oohesd 43 33:\5 e
Bres [ |+ 31acsd<s> cebesd 42 3\\5 g gg
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8.3 VBUO0S6 Package
Figure 8.3 56-pin—VBUO0S6 Package
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9. Test Methodology

Testing includes
W 4 hour, 250°C Data Retention Bake (in wafer form)

A,

B Special test mode for extended life operation

W Proprietary screens for endurance

Wafer Sort (Austin, Texas, USA)
At Wafer Sort, all die experience 100% testing for:

B DC Parametrics

m AC Functionality

B Programmability

B Erasability

Class Test (Bangkok, Thailand)
At Class Test, all devices are tested for:
B DC Parametrics

B AC Functionality

B AC Speed

B Programmability

B Erasability

Test Coverage

All parameters specified in the data sheet are 100% tested in production unless otherwise specified. Those

parameters not tested in production are guaranteed by characterization or correlation to other tests. AC
speed testing is performed at class test.

Test Correlation and Guard Banding

Tester correlation to bench set-up has been completed for all tested parameters. Tester repeatability studies
have been run. These results have been evaluated and incorporated into the tester guard band strategy.
Guard bands have been implemented which demonstrate acceptable yield, quality assurance and customer
satisfaction.

Test Flow
See the generalized Test Flow for the S29GL128S in Section 10.
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10. Generalized Test Flow

The S29GL128S Generalized Test Flow for Industrial Temperature Range:

Document Number: 002-21356 Rev. *B

WAFER SORT TEST

ASSEMBLY

CLASS TEST

MARK

EXCELSIOR SAMPLE

TEST TO QUALITY ASSURANCE
PROGRAM (QA):
CHECK ALL DATA SHEET
PARAMETERS @ -40, 25, 105°C

IN-LINE QA CHECKS

SHIP

A

Wi

-
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11. Quality and Reliability Data

111  S29GL128S High Temperature Operating Life Test Configuration

Pin/Pad # Function Resistor Bias/CLK Pin/Pad # Function Resistor Bias/CLK
1 NC NC 56 NC NC
2 A22 2.7K CLK22 55 NC NC
3 A15 2.7K CLK15 54 A16 2.7K CLK16
4 Al4 2.7K CLK14 53 RFU NC
5 A13 10K CLK13 52 VSS GND
6 A12 2.7K CLK12 51 DQ15 2.7K VvCC
7 A1 2.7K CLK11 50 DQ7 2.7K VvCC
8 A10 2.7K CLK10 49 DQ14 2.7K VvCC
9 A9 2.7K CLK9 48 DQ6 2.7K VvCC
10 A8 2.7K CLK8 47 DQ13 2.7K VvCC
11 A19 2.7K CLK19 46 DQ5 2.7K VvCC
12 A20 2.7K CLK20 45 DQ12 2.7K VvCC
13 WE# 2.7K VvCC 44 DQ4 2.7K VvCC
14 RESET# 2.7K \Y/ele; 43 \Y/ele; \Y/ele;
15 A21 2.7K CLK21 42 DQ11 2.7K VvCC
16 WP# 2.7K VvCC 41 DQ3 2.7K VvCC
17 RY/BY# 2.7K VvCC 40 DQ10 2.7K VvCC
18 A18 2.7K CLK18 39 DQ2 2.7K VvCC
19 A17 2.7K CLK17 38 DQ9 2.7K VvCC
20 A7 2.7K CLK7 37 DQ1 2.7K VvCC
21 A6 2.7K CLK6 36 DQs8 2.7K VvCC
22 A5 2.7K CLK5 35 DQO 2.7K VvCC
23 A4 2.7K CLK4 34 OE# 2.7K \Y/ele;
24 A3 2.7K CLK3 33 VSS GND
25 A2 2.7K CLK2 32 CE# 2.7K GND
26 A1 2.7K CLK1 31 AO 2.7K CLKO
27 RFU NC 30 RFU NC
28 RFU NC 29 \Yi[e] 2.7K \Y/ele;

Document Number: 002-21356 Rev. *B
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HTOL Stress Temperature @ 125 °C

CS239LS Life Test Failure Rate Calculation

-
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Average Failure Rate
Read Points / Test Results Modeling Parameters @ 55°C FITS @ 55°C, 60% Conf.
24 168 1000 2000 MTTF Early Inherent
Failure Mechanisms hrs hrs hrs hrs Eaev TAF VAF OAF (yrs) Life Life
PLASTIC
Sample Size | 4950 4615 842 50
Zero fails, Process ave. Ea 0 o 0 0 0.66 53 1 53 48 1
Totals 0 0 0 0 10378 48 1
Note:
1. Contributes to Early Life FITS.
Data Retention Bake @ 150 °C
Reliability Stress Number of Rejects Sample Size Failure Rate% Failure Mechanism
500 hrs 0 1735 0.00 No Failures
1000 hrs 0 1208 0.00 No Failures
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12. Summary of Stress Test Results

Table 12.1 Summary of Stress Test Results

Stress Test Stress Condition Package Type Sagi\f;es l\(l)lfjrﬂl:t(:r ﬁ;":aﬁlesr I;a::::/oe Comments
Data From Qualification Q100255, Q100313, Q100315:

HTOL (EL) 36V,125°C LAE064 (1) 154 2 0 0.00 168 hrs

HTOL (IL) 36V,125°C LAE064 (1) 154 2 0 0.00 504 hrs

HTOL (XL) 36V,125°C LAE064 (1) 154 2 0 0.00 1000 hrs
N/A LAE064 (1) 15 1 Passed 1.0 kv

ESD CDM N/A LAA064 (2) 15 1 Passed 1.0 kv
N/A VWNDOO08 (3) 15 1 Passed 1.0 kv

ESD HBM 100 pF, 1500 Ohms LAE064 (1) 84 2 Passed 2.0 kv

Latch Up 125 °C, +100 mA LAE064 (1) 6 1 Passed
105°C,36V LAE064 (1) 64 1 0 0.00 10k cycles

Endurance (10k) -40°C,36V LAE064 (1) 64 1 0 0.00 10k cycles
90°C,3.6V LAE064 (1) 64 1 0 0.00 10k cycles

Endurance (100k) 105°C,36V LAE064 (1) 40 1 0 0.00 100k cycles
90°C,3.6V LAE064 (1) 60 1 0 0.00 100k cycles

Generic Reference Data

High Temp Bake (200 °C) 200 °C LAE064 (5) 45 1 0 0.00 500 hrs
200 °C TS048 (7) 45 1 0 0.00 350 hours

ESD CDM N/A LAE064 (4) 15 1 Passed 1.0 kv
PC1/260 °C,+0 °C /-5 °C LAE064 (5) 231 1 Passed Jedec L3 / Jeita Rank E

Preconditioning PC9/260 °C,+0 °C /-5 °C LAA064 (6) 77 1 Passed Jedec L3 / Jeita Rank E
PC9/260 °C, +0 °C /-5 °C TS048 (7) 392 2 Passed Jedec L3 / Jeita Rank E
PC1/260 °C,+0 °C /-5 °C FAB024 (8) 154 1 Passed Jedec L3 / Jeita Rank E
PC1/260 °C, -40 °C / 150 °C LAE064 (5) 77 1 0 0.00 1000 cycles

Preconditioning + Temp Cycle PC9/260 °C, -40 °C / 150 °C TS048 (7) 154 2 0 0.00 1000 cycles
PC1/260 °C, -40 °C / 150 °C FAB024 (8) 77 1 0 0.00 1000 cycles

Preconditioning + HAST PC1/260 °C, Biased, 110 °C / 85% RH LAE064 (5) 77 1 0 0.00 264 hrs
PC9/260 °C, Biased, 130 °C / 85% RH TS048 (7) 84 2 0 0.00 96 hrs
PC1/260 °C, Unbiased, 130 °C / 85% RH LAE064 (5) 76 1 0 0.00 96 hrs

Preconditioning + uHAST PC9/260 °C, Unbiased, 130 °C / 85% RH TS048 (7) 154 2 0 0.00 96 hrs
PC1/260 °C, Unbiased, 130 °C / 85% RH FAB024 (8) 77 1 0 0.00 96 hrs

Notes / Justification:
Results from Qual Q100255, S29GL128S, CS239LS (65 nm) MirrorBit Eclipse in 64 Ball fFBGA (9 x 9 x 1.4 mm).

Results from Qual Q100313, S29GL128S, CS239LS (65 nm) MirrorBit Eclipse in 64 Ball fFBGA (13 x 11 x 1.4 mm).
Results from Qual Q100315, S29GL128SH, CS239LS (65 nm) MirrorBit Eclipse in 56 Lead TSOP (20 x 14 x 1.2 mm).
Results from Qual Q100314, S29GL128SH in 64 Ball fFBGA (9 x 9 x 1.4 mm).

Results from Qual Q100167, S29GL01GS in 64 Ball fFBGA (9 x 9 x 1.4 mm) - Same Fab location and Same Flash.
Results from Qual Q100182, S29GL01GS in 64 Ball fFBGA (13 x 11 x 1.4 mm) - Same Package and Package BOM.
Results from Qual Q100252, 3ML01G12 in 48 Lead TSOP (20 x 12 x 1.2 mm) - Same Package and Package BOM.
Results from Qual Q100087, S25FL256S in 24 Ball FBGA (8 x 6 x 1.2 mm) - Same Package and Same Package BOM.

© N O A WDNE

Preconditioning Flows
PC1 (Exceeds JEDEC L3 and JEITA Rank E) = Bake 125 °C, 24 hr --> Soak @ 30 °C/70%RH, 216 hr --> 3x Reflow.
PC9 (Accelerated JEDEC L3/ JEITA Rank E): Bake 125 °C, 24 hr => Soak @ 60 °C/70%RH, 72 hr => 3x Reflow.
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13. Characterization Test Results

The data pattern is “Random pattern” unless otherwise indicated.

13.1 DC Parameter Summary, 25°C

Room Temperature, 25°C, 3V, Vc=V|o Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max | Unit
DC Parameters
lec1 (Ve Active Read Current) 10 MHz mA 876 81.3 95.4 25
lee1 (Ve Active Read Current) 5 MHz 55 60 mA 46.4 44.2 49.4 11 4.0
lccz (Vee Intra-Page Read Current) 66 MHz mA 57 4.8 6.1 0.2
lccz (Ve Intra-Page Read Current) 50 MHz mA 56 4.8 6.0 0.2
lcc2 (Vog Intra-Page Read Current) 40 MHz mA 55 4.7 59 0.2
lccz (Vee Intra-Page Read Current) 33 MHz 9 25 mA 55 4.7 59 0.2 =5
lcez (Ve Active Program/Erase Current) 45 100 mA 46.9 44.5 49.7 1.2 =5
lccs (Ve Standby Current) 70 200 pA 14.5 85 68.3 9.7 >5
lcos (Ve Reset Current) 10 20 mA 0.015 0.008 0.068 0.010 >5
lcce (Ve Automatic Sleep Mode Current) 100 200 pA 14.7 85 685 9.9 =5
IL1 (Input Leakage Current) 0.02 +1 pA 0.006 -0.012 0.395 0.025 >5
ILo (Qutput Leakage Current) 0.02 +1 pA 0.002 -0.006 0.014 0.003 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 262 1100 ms 282.0 178.0 479.0 36.4 >5
Buffer Program Time (256 word) 420 1050 us 390.3 349.0 443.0 16.1 >5
Buffer Program Time (128 word) 320 1050 us 3131 280.0 351.0 1.2 >5
Buffer Program Time (64 word) 250 1050 us 265.3 242.0 298.0 8.9 >5
Buffer Program Time (32 word) 220 1050 us 236.7 215.0 265.0 8.1 >5
Buffer Program Time (16 word) 200 1050 us 2143 197.0 239.0 7.2 >5
Single Word Program Time (1 word) 125 400 us 206.5 186.0 241.0 7.7 >5
Notes:

1. Data was collected from 70 units with 2 different lots 5878180 and 5878200 (wflot: LD00647, wfl14, wflot: LD00647, wfl7).
2. Sector Erase data excludes Random data pattern programming prior to erasure.
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13.2 DC Parameter Summary, 85°C

Hot Temperature, 85°C, 3V, Vo=V, Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max | Unit
DC Parameters
lec1 (Ve Active Read Current) 10 MHz mA 925 88.2 99.5 2.4
lee1 (Ve Active Read Current) 5 MHz 55 60 mA 48.4 46.2 515 11 3.4
lccz (Vee Intra-Page Read Current) 66 MHz mA 59 55 6.3 0.2
lccz (Ve Intra-Page Read Current) 50 MHz mA 58 54 6.2 0.2
lcc2 (Vog Intra-Page Read Current) 40 MHz mA 58 54 6.1 0.2
lccz (Vee Intra-Page Read Current) 33 MHz 9 25 mA 57 53 6.1 0.2 =5
lcez (Ve Active Program/Erase Current) 45 100 mA 49.8 47.6 523 0.9 =5
lccs (Ve Standby Current) 70 200 pA 321 17.3 93.5 111 >5
lcos (Ve Reset Current) 10 20 mA 0.032 0.018 0.093 0.011 >5
lccs (Ve Automatic Sleep Mode Current) 100 200 HA 321 17.3 93.5 1.2 50
IL1 (Input Leakage Current) 0.02 +1 pA 0.005 -0.018 0.181 0.022 >5
ILo (Qutput Leakage Current) 0.02 +1 A 0.001 -0.008 0.013 0.003 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 262 1100 ms 199.4 141.0 298.0 201 >5
Buffer Program Time (256 word) 420 1050 us 332.9 279.0 426.0 19.4 >5
Buffer Program Time (128 word) 320 1050 us 275.7 242.0 339.0 14.2 >5
Buffer Program Time (64 word) 250 1050 us 236.0 206.0 288.0 1.4 >5
Buffer Program Time (32 word) 220 1050 us 210.7 186.0 254.0 10.0 >5
Buffer Program Time (16 word) 200 1050 us 190.1 168.0 2250 8.2 >5
Single Word Program Time (1 word) 125 400 us 185.7 165.0 219.0 8.7 >5
Notes:

1. Data was collected from 70 units with 2 different lots 5878180 and 5878200 (wflot: LD00647, wfl14, wflot: LD00647, wfl7).
2. Sector Erase data excludes Random data pattern programming prior to erasure.
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13.3 DC Parameter Summary, 105°C
Hot Temperature, 105°C, 3V, V;c=V|o Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max | Unit
DC Parameters
lec1 (Ve Active Read Current) 10 MHz mA 939 88.4 99.3 23
lee1 (Ve Active Read Current) 5 MHz 55 60 mA 489 46.1 51.7 1.2 31
lccz (Vee Intra-Page Read Current) 66 MHz mA 6.0 53 6.5 0.2
lccz (Ve Intra-Page Read Current) 50 MHz mA 59 53 6.4 0.2
lcc2 (Vog Intra-Page Read Current) 40 MHz mA 58 52 6.3 0.2
lccz (Vee Intra-Page Read Current) 33 MHz 9 25 mA 58 51 6.3 0.2 =5
lcez (Ve Active Program/Erase Current) 45 100 mA 503 48.0 524 0.9 =5
lccs (Ve Standby Current) 70 200 pA 40.2 21.9 98.8 14.7 36
lcos (Ve Reset Current) 10 20 mA 0.041 0.022 0.099 0.016 >5
lccs (Ve Automatic Sleep Mode Current) 100 200 HA 40.9 16.7 99.0 155 3.4
IL1 (Input Leakage Current) 0.02 +1 pA 0.005 -0.013 0.226 0.022 >5
ILo (Qutput Leakage Current) 0.02 +1 A 0.002 -0.008 0.057 0.003 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 275 1100 ms 195.7 137.0 305.0 18.5 >5
Buffer Program Time (256 word) 420 1050 us 338.4 281.0 423.0 19.8 >5
Buffer Program Time (128 word) 320 1050 us 2781 230.0 338.0 14.9 >5
Buffer Program Time (64 word) 250 1050 us 238.5 198.0 288.0 12.0 >5
Buffer Program Time (32 word) 220 1050 us 2131 181.0 256.0 10.1 >5
Buffer Program Time (16 word) 200 1050 us 193.4 172.0 229.0 8.3 >5
Single Word Program Time (1 word) 125 400 us 191.0 168.0 229.0 9.2 >5
Notes:

1. Data was collected from 70 units with 2 different lots 5878180 and 5878200 (wflot: LD00647, wfl14, wflot: LD00647, wfl7).
2. Sector Erase data excludes Random data pattern programming prior to erasure.
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13.4 DC Parameter Summary, -40°C
Cold Temperature, -40°C, 3V, Vo=V, Summary

Data Sheet Parameters Spec Average Min Max Sigma Cpk
Typ | Max | Unit
DC Parameters
lec1 (Ve Active Read Current) 10 MHz mA 86.1 78.3 93.7 3.0
lee1 (Ve Active Read Current) 5 MHz 55 60 mA 455 425 48.6 13 3.8
lccz (Vee Intra-Page Read Current) 66 MHz mA 54 4.7 59 0.2
lccz (Ve Intra-Page Read Current) 50 MHz mA 54 4.6 58 0.2
lcc2 (Vog Intra-Page Read Current) 40 MHz mA 53 4.6 5.7 0.2
lccz (Vee Intra-Page Read Current) 33 MHz 9 25 mA 53 46 57 0.2 =5
lcez (Ve Active Program/Erase Current) 45 100 mA 415 38.9 459 1.4 =5
lccs (Ve Standby Current) 70 200 pA 131 8.1 65.4 9.1 >5
lcos (Ve Reset Current) 10 20 mA 0.013 0.008 0.065 0.009 >5
lccs (Ve Automatic Sleep Mode Current) 100 200 HA 135 8.1 65.1 9.6 >5
IL1 (Input Leakage Current) 0.02 +1 pA 0.006 -0.051 0.220 0.026 >5
ILo (Qutput Leakage Current) 0.02 +1 A 0.002 -0.021 0.013 0.003 >5
Average Sector Erase/Pre-programming Time
Sector Erase Time (64 kword sector) 262 1100 ms 374.6 232.0 501.0 457 >5
Buffer Program Time (256 word) 420 1050 us 393.5 181.0 509.0 33.9 >5
Buffer Program Time (128 word) 320 1050 us 316.1 195.0 417.0 251 >5
Buffer Program Time (64 word) 250 1050 us 269.1 173.0 339.0 18.5 >5
Buffer Program Time (32 word) 220 1050 us 240.7 159.0 296.0 14.7 >5
Buffer Program Time (16 word) 200 1050 us 222.7 201.0 266.0 9.5 >5
Single Word Program Time (1 word) 125 400 us 2103 191.0 260.0 8.8 >5
Notes:

1. Data was collected from 70 units with 2 different lots 5878180 and 5878200 (wflot: LD00647, wfl14, wflot: LD00647, wfl7).
2. Sector Erase data excludes Random data pattern programming prior to erasure.
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14. DC Device Characterization Data

ICC1 (Asynchronous Read) vs. Temperature

ICC Active (5 MHz,10 MHz) vs. Temperature at VCC=3V
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ICC3 (Active Write) vs. Temperature

ICC Active Write vs. Temperature at VCC=3V
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|CC4 (Standby Current) vs. Temperature

ICCSSB vs. Temperature at VCC=3V
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ICC5 (Reset Current) vs. Temperature

ICCRST vs. Temperature at VCC=3V
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15. AC Device Characterization Data

tACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tACC vs. Temperature
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tCE vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tCE vs. Temperature

1100

— VCCVIO

g 10

-60 -40 -20 0 20 40 60 g0 100 120

Temperature (C)

tOE vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tOE vs. Temperature

g VCCVIO

— 10

-60 -40 -20 0 20 40 2] 80 100 120

Temperature (C)

Document Number: 002-21356 Rev. *B

Page 24 of 68



CONFIDENTIAL

Qualification Database ?CYPRESS’!

EMBEDDED IN TOMORROW ™

tPACC vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)

tPACC vs. Temperature
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tDF vs. Temperature (VCCVIO = VCC 3.00V/VIO 3.00V, VIO = VCC 3.00V/VIO 1.65V)
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Cumulative Erase Times per Sector at 25°C (VCC 3V)

Erase Time (64 kword Sector) @ 25°C, VCC =3V
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Cumulative Erase Times per Sector at -40°C (VCC 3V)
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Cumulative WB Program Times per Sector at 25°C (VCC 3V)

Program Time {Per Sector) @ 25°C, VCC = 3V

Cum Prob
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Program Time [ms)

Cumulative WB Program Times per Sector at 85°C (VCC 3V)

Program Time {Per Sector) @ 85°C, VCC =3V
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Cumulative WB 256 Program Times per Buffer at 25°C (VCC 3V)

WEB 256 Program Time (Per Buffer) @ 25°C, VCC =3V

e

Cum Prob

Program Time (us)

Cumulative WB 256 Program Times per Buffer at 85°C (VCC 3V)

WE 256 Program Time (Per Buffer) @ 85°C, VCC = 3V

B

Cum Prob

Program Time {jis)

Cumulative WB 256 Program Times per Buffer at 105°C (VCC 3V)

WB 256 Program Time (Per Buffer) @ 105°C, VCC =3V

Cum Prob

Pragram Time {ps)

Cumulative WB Program Times per Sector at -40°C (VCC 3V)

WE 256 Program Time (Per Buffer) @ -40°C, VCC =3V
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Cumulative WB 128 Program Times per Buffer at 25°C (VCC 3V)

WE 128 Program Time (Per Buffer) @ 25°C, VCC = 3V
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Cum Prob
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Cumulative WB 128 Program Times per Buffer at 85°C (VCC 3V)

WEB 128 Program Time (Per Buffer) @ 85°C, VCC = 3V
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Cum Prob

Cumulative WB 128 Program Times per Buffer at 105°C (VCC 3V)

WB 128 Program Time (Per Buffer) @ 105°C, VCC =3V
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Cum Prob
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Cumulative WB 128 Program Times per Buffer at -40°C (VCC 3V)

WE 128 Program Time (Per Buffer) @ -40°C, VCC =3V
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Program Time (js)
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Cumulative WB 64 Program Times per Buffer at 25°C (VCC 3V)

WB 64 Program Time [Per Buffer) @ 25°C, VCC =3V

PrnpramT:n pn’usl

Cum Prob

Cumulative WB 64 Program Times per Buffer at 85°C (VCC 3V)

WB 64 Program Time (Per Buffer) @ 85°C, VCC =3V

; /

PrnpramT:n pn’usl

Cum Prob

Cumulative WB 64 Program Times per Buffer at 105°C (VCC 3V)

'WB 64 Program Time (Per Buffer) @ 105°C, VCC = 3V

L
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Cumulative WB 64 Program Times per Buffer at -40°C (VCC 3V)

WE 64 Program Time (Per Buffer) @ -40°C, VCC = 3V
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Cumulative WB 32 Program Times per Buffer at 25°C (VCC 3V)

WB 32 Program Time (Per Buffer) @ 25°C, VCC =3V

L

Cum Prob

Prng,ra mTime n’uql

Cumulative WB 32 Program Times per Buffer at 85°C (VCC 3V)

WB 32 Program Time (Per Buffer) @ 85°C, VCC =3V

PrnpramT:n pn’usl

Cumulative WB 32 Program Times per Buffer at 105°C (VCC 3V)

WE 32 Program Time (Per Buffer) @ 105°C, VCC = 3V

PrnpramT:n pn’usl

Cum Prob

Cumulative WB 32 Program Times per Buffer at -40°C (VCC 3V)

WE 32 Program Time (Per Buffer) @ -40°C, VCC = 3V

] /

Cum Prob

Pragram Time {ps)
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Cumulative WB 16 Program Times per Buffer at 25°C (VCC 3V)

WB 16 Program Time (Per Buffer) @ 25°C, VCC =3V

Program Time {jis)

Cumulative WB 16 Program Times per Buffer at 85°C (VCC 3V)

WB 16 Program Time (Per Buffer) @ 85°C, VCC =3V

Cum Prob

Pragram Time {ps)

Cumulative WB 16 Program Times per Buffer at 105°C (VCC 3V)

'WB 16 Program Time {Per Buffer) @ 105°C, VCC = 3V

Lo e
o8 [
os

Cum Prob

Program Time {jis)

Cumulative WB 16 Program Times per Buffer at -40°C (VCC 3V)

WB 16 Program Time (Per Buffer) @ -40"C, VCC = 3V

Cum Prob

Program Time (ps)
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Cumulative Single Word Program Times per Buffer at 25°C (VCC 3V)

Single Word Program Time (Word Program) @ 25°C, VCC = 3V

PrnpramT:n pn’usl

Cum Prob

Cumulative Single Word Program Times per Buffer at 85°C (VCC 3V)

WB 16 Program Time (Per Buffer) @ 85°C, VCC =3V

Bs

Cum Prob

Prng,ra mTime n’uql

Cumulative Single Word Program Times per Buffer at 105°C (VCC 3V)

Single Word Program Time (Word Program) @ 105°C, VCC =3V

L

PrnpramT:n pn’usl

Cum Prob

Cumulative Single Word Program Times per Buffer at -40°C (VCC 3V)

Single Word Program Time (Word Program) @ -40°C, VCC =3V

PrnpramT:n pn’usl

Cum Prob
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16. Shmoo Plots

tACC VS. VCC=V|O @ 25°C

90.0 100.0 110.0 first pass data
B e e it
3.650 *******************l 92
3.600 KhkKKKKKKKKK KK KKK KKk 92
3.550 KhkKKKKKKKKK KK KKK KKk 92
3.500 KhkKKKKKKKKK KK KKK KKk 92
3.450 KhkKKKKKKKKK KK KKK KKk 92
3.400 KhkKKKKKKKKK KK KKK KKk 92
3.350 KhkKKKKKKKKK KK KKK KKk 92
3.300 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
3.2B0 | ... khkkkkkkkkkkkkkk kk*k 93
3.200 | .. khkkkkkkkkkkkkkk kk*k 93
3.150 | ... khkkkkkkkkkkkkkk kk*k 93
3.100 KR KK KK KK KK KK KKK KKK 93
3.050 KR KK KK KK KK KK KKK KKK 93
3.000 KR KK KK KK KK KK KKK KKK 93
2.950 KR KK KK KK KK KK KKK KKK 93
2.900 | ... khkkkkkkkkkkkkkk kk*k 93
2.850 | .. ... . khkkkkkkkkkkkkkk kk*k 93
2.800 | ... khkkkkkkkkkkkkkk kk*k 93
2.750 | ... khkkkkkkkkkkkkkk kk*k 93
2.700 | ... khkkkkkkkkkkkkkk kk*k 93
2.650 KR KK KK KK KK KK KKK KKK 93

90.0 100.0 110.0 first pass data
————;————+————;————+|
3.650 ********************l 91
3.600 KhKKKKKKKKKK KK KKK KKK 91
3.550 KhKKKKKKKKKK KK KKK KKK 91
3.500 KhKKKKKKKKKK KK KKK KKK 91
3.450 KhKKKKKKKKKK KK KKK KKK 91
3.400 KhKKKKKKKKKK KK KKK KKK 91
3.350 KhKKKKKKKKKK KK KKK KKK 91
3.300 KhKKKKKKKKKK KK KKK KKK 91
3.250 KhKKKKKKKKKK KK KKK KKK 91
3.200 Lk KKk kk Kk hkhk KK KK KKK KK K 91
3.150 | .. khkkhkhkhkkkhkkkkkk ok 92
3.100 | . khkkhkhkhkkkhkkkkkk ok 92
3.050 | ... .. khkkhkhkhkkkhkkkkkk ok 92
3.000 | ... khkkhkhkhkkkhkkkkkk ok 92
2.950 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
2.900 KhkKKKKKKKKK KK KKK KKk 92
2.850 KhkKKKKKKKKK KK KKK KKk 92
2.800 KhkKKKKKKKKK KK KKK KKk 92
2.750 | .. khkkhkhkhkkkhkkkkkk ok 92
2.700 | .. khkkhkhkhkkkhkkkkkk ok 92
2.650 | ... khkkhkhkhkkkhkkkkkk ok 92
B Bl e R T e e
70.0 80.0 90.0 100.0 110.0
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tACC VS. VCC=V|O @ 105°C

70.0 80.0 90.0 100.0 110.0
B Bl e R T e e
3.650 KhKKKKKKRKKKK KKK KKK
3.600 KhKKKKKKRKKKK KKK KKK
3.550 KhKKKKKKRKKKK KKK KKK
3.500 KhKKKKKKRKKKK KKK KKK
3.450 KhKKKKKKRKKKK KKK KKK
3.400 KhKKKKKKRKKKK KKK KKK
3.350 KhKKKKKKRKKKK KKK KKK
3.300 KhKKKKKKRKKKK KKK KKK
3.250 KhKKKKKKRKKKK KKK KKK
3.200 KhKKKKKKRKKKK KKK KKK
3.150 KhKKKKKKRKKKK KKK KKK
3.100 | .. . hokkkkkkhkkk kkkkk ok
3.050 KRKKKKKRKKKK KKK KKK
3.000 KRKKKKKRKKKK KKK KKK
2.950 LRkk KKk hkhk KK KK KKK KKK
2.900 KRKKKKKRKKKK KKK KKK
2.850 | .. ... KKKKKRKKARKRK KKK * KK
2.800 | ... . KKKKKRKKARKRK KKK * KK
2.750 | ... hokkkkkkhkkk kkkkk ok
2.700 | ... hokkkkkkhkkk kkkkk ok
2,650 |t Hokk R R KKK KKK R
|+————;————+————;————+————;————+————;————+|
70.0 80.0 90.0 100.0 110.0
tACC VS. VCC=V|O @ -40°C
70.0 80.0 90.0 100.0 110.0
B Bl e R T e e
3.650 KR KKK KKK KKK KKK
3.600 KR KKK KKK KKK KKK
3.550 KR KKK KKK KKK KKK
3.500 KR KKK KKK KKK KKK
3.450 KR KKK KKK KKK KKK
3.400 KR KKK KKK KKK KKK
3.350 KR KKK KKK KKK KKK
3.300 KR KKK KKK KKK KKK
3.250 KR KKK KKK KKK KKK
3.200 KR KKK KKK KKK KKK
3.150 KR KKK KKK KKK KKK
3.100 LKE KKK KKK KKK KKK
3.050 KR KKK KKK KKK KKK
3.000 KR KKK KKK KKK KKK
2.950 KR KKK KKK KKK KKK
2.900 KR KKK KKK KKK KKK
2.850 LKE KKK KKK KKK KKK
2.800 KR KKK KKK KKK KKK
2.750 KR KKK KKK KKK KKK
2.700 | ... . kkkkkkkkkkk kk*k
2,650 |t HHHAA KK KKK AR
|+————;————+————;————+————;————+————;————+|
70.0 80.0 90.0 100.0 110.0
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tACC VS. V|0 (VCC =3V) @ 25°C

70.0 80.0 90.0 100.0 110.0 first pass data
B Bl e R T e e
3.000 KR KK KK KK KK KK KKK KKK 93
2.950 KR KK KK KK KK KK KKK KKK 93
2.900 KR KK KK KK KK KK KKK KKK 93
2.850 KR KK KK KK KK KK KKK KKK 93
2.800 KR KK KK KK KK KK KKK KKK 93
2.750 KR KK KK KK KK KK KKK KKK 93
2.700 KR KK KK KK KK KK KKK KKK 93
2.650 KR KK KK KK KK KK KKK KKK 93
2.600 KR KK KK KK KK KK KKK KKK 93
2.550 KR KK KK KK KK KK KKK KKK 93
2.500 KR KK KK KK KK KK KKK KKK 93
2.450 KR KK KK KK KK KK KKK KKK 93
2.400 KR KK KK KK KK KK KKK KKK 93
2.350 KR KK KK KK KK KK KKK KKK 93
2.300 KR KK KK KK KK KK KKK KKK 93
2.250 KR KK KK KK KK KK KKK KKK 93
2.200 | .. khkkkkkkkkkkkkkk kk*k 93
2,150 | ... . khkkkkkkkkkkkkkk kk*k 93
2.100 | ... khkkkkkkkkkkkkkk kk*k 93
2.050 KR KK KK KK KK KK KKK KKK 93
2.000 Kok kkkkkk ko k Kk kKK 94
1.950 Kok kkkkkk ko k Kk kKK 94
1.900 Kok kkkkkk ko k Kk kKK 94
1.850 Kok kkkkkk ko k Kk kKK 94
1.800 Kok kkkkkk ko k Kk kKK 94
1.750 Kok kkkkkk ko k Kk kKK 94
1.700 LKK KKK KKK KK KKK KKK 95
1.650 LKK KKK KKK KK KKK KKK 95
B e e it
100.0 110.0
tACC VS. V|0 (VCC =3V) @ 85°C
90.0 100.0 110.0 first pass data
B e e it
3.000 *******************l 92
2.950 Kk kkkkkkkk ok kkkk kK 92
2.900 Kk kkkkkkkk ok kkkk kK 92
2.850 Kk kkkkkkkk ok kkkk kK 92
2.800 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
2.750 Kk kkkkkkkk ok kkkk kK 92
2.700 Kk kkkkkkkk ok kkkk kK 92
2.650 Kk kkkkkkkk ok kkkk kK 92
2.600 Kk kkkkkkkk ok kkkk kK 92
2.550 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
2.500 Kk kkkkkkkk ok kkkk kK 92
2.450 Kk kkkkkkkk ok kkkk kK 92
2.400 | .. khkkhkhkhkkkhkkkkkk ok 92
2.350 | ... khkkhkhkhkkkhkkkkkk ok 92
2.300 | . e khkkhkhkhkkkhkkkkkk ok 92
2.250 | ... khkkhkhkhkkkhkkkkkk ok 92
2.200 | .. e khkkhkhkhkkkhkkkkkk ok 92
2.150 | .. khkkhkhkhkkkhkkkkkk ok 92
2.100 | .. khkkhkhkhkkkhkkkkkk ok 92
2.050 Kk kkkkkkkk ok kkkk kK 92
2.000 KR KK KK KK KK KK KKK KKK 93
1.950 KR KK KK KK KK KK KKK KKK 93
1.900 KR KK KK KK KK KK KKK KKK 93
1.850 KR KK KK KK KK KK KKK KKK 93
1.800 KR KK KK KK KK KK KKK KKK 93
1.750 KR KK KK KK KK KK KKK KKK 93
1.700 KR KK KK KK KK KK KKK KKK 93
1. B2 12223322233222222] 94
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CONFIDENTIAL

Qualification Database

tACC VS. V|0 (VCC =3V) @ 105°C

70.0 80.0 90.0 100.0 110.0
B Bl e R T e e
3.000 KRKKKKKRKKKK KKK KKK
2.950 KRKKKKKRKKKK KKK KKK
2.900 LRkk KKk hkhk KK KK KKK KKK
2.850 KRKKKKKRKKKK KKK KKK
2.800 KRKKKKKRKKKK KKK KKK
2.750 KRKKKKKRKKKK KKK KKK
2.700 KRKKKKKRKKKK KKK KKK
2.650 KRKKKKKRKKKK KKK KKK
2.600 KRKKKKKRKKKK KKK KKK
2.550 LRkk KKk hkhk KK KK KKK KKK
2.500 KRKKKKKRKKKK KKK KKK
2.450 KRKKKKKRKKKK KKK KKK
2.400 KRKKKKKRKKKK KKK KKK
2.350 KRKKKKKRKKKK KKK KKK
2.300 LRkk KKk hkhk KK KK KKK KKK
2.250 KRKKKKKRKKKK KKK KKK
2.200 | ... . KKKKKRKKARKRK KKK * KK
2.150 | ... . KKKKKRKKARKRK KKK * KK
2.100 KRKKKKKRKKKK KKK KKK
2.050 KRk kKKK KK KK KKK KKk K
2.000 KRk kKKK KK KK KKK KKk K
1.950 KRk kKKK KK KK KKK KKk K
1.900 KRk kKKK KK KK KKK KKk K
1.850 KRk kKKK KK KK KKK KKk K
1.800 KRk kKKK KK KK KKK KKk K
1.750 KRk kKKK KK KK KKK KKk K
1.700 Lk kkkk KK khk KKK KKK
1.650 Lk kkkk KK khk KKK KKK
B e e it

100.0 110.0

tACC VS. V|0 (VCC = 3\/) @ -40°C

100.0 110.0

————————— +---- - -- 4

.000
.950
.900
.850
.800
.750
.700
650
600
550
.500
.450
LA00 | L.
.350
.300
.250
200
150
100
.050
.000
.950
.900
.850

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW
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Lkkkkhkkkkhkhkhk kKK

Lkkkkhkkkkhkhkhk kKK

**************l
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK

KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK

KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
LRkk KK kk KKK KKK
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
KKK KK KKK KKK
KKK KK KKK KKK
KKK KK KKK KKK

Lk Kk kk KKK KKK

first pass data

94
94

first pass data

.-
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CONFIDENTIAL

Qualification Database

CYPRESS

EMBEDDED IN TOMORROW ™

tCE VS. VCC=V|O @ 25°C

-

70.0 80.0 90.0 100.0 110.0 first pass data

B Bl e R T e e
3.650 KhKKKKKKKKKK KK KKK KKK 91
3.600 KhKKKKKKKKKK KK KKK KKK 91
3.550 Lk KKk kk Kk hkhk KK KK KKK KK K 91
3.500 KhKKKKKKKKKK KK KKK KKK 91
3.450 KhkKKKKKKKKK KK KKK KKk 92
3.400 KhkKKKKKKKKK KK KKK KKk 92
3.350 KhkKKKKKKKKK KK KKK KKk 92
3.300 KhkKKKKKKKKK KK KKK KKk 92
3.250 KhkKKKKKKKKK KK KKK KKk 92
3.200 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
3.150 KhkKKKKKKKKK KK KKK KKk 92
3.100 KhkKKKKKKKKK KK KKK KKk 92
3.050 KhkKKKKKKKKK KK KKK KKk 92
3.000 KhkKKKKKKKKK KK KKK KKk 92
2.950 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
2.900 KhkKKKKKKKKK KK KKK KKk 92
2.850 | .. khkkhkhkhkkkhkkkkkk ok 92
2.800 | .. khkkhkhkhkkkhkkkkkk ok 92
2.750 | .. khkkhkhkhkkkhkkkkkk ok 92
2.700 | .. khkkhkhkhkkkhkkkkkk ok 92
2.650 | HHEAR KKK KK A KKK KKK | 92

|+————;————+————;————+————;————+————;————+|

70.0 80.0 90.0 100.0 110.0

tCE VS. VCC=V|O @ 85°C

70.0 80.0 90.0 100.0 110.0 first pass data

B Bl e R T e e
3.650 KhKKKKKKKKKK KK KKK KKK 91
3.600 KhKKKKKKKKKK KK KKK KKK 91
3.550 KhKKKKKKKKKK KK KKK KKK 91
3.500 KhKKKKKKKKKK KK KKK KKK 91
3.450 KhKKKKKKKKKK KK KKK KKK 91
3.400 KhKKKKKKKKKK KK KKK KKK 91
3.350 KhKKKKKKKKKK KK KKK KKK 91
3.300 KhKKKKKKKKKK KK KKK KKK 91
3.250 KhKKKKKKKKKK KK KKK KKK 91
3.200 KhKKKKKKKKKK KK KKK KKK 91
3.150 KhKKKKKKKKKK KK KKK KKK 91
3.100 Lk KKk kk Kk hkhk KK KK KKK KK K 91
3.050 KhKKKKKKKKKK KK KKK KKK 91
3.000 KhKKKKKKKKKK KK KKK KKK 91
2.950 KhKKKKKKKKKK KK KKK KKK 91
2.900 KhKKKKKKKKKK KK KKK KKK 91
2.850 Lk KKk kk Kk hkhk KK KK KKK KK K 91
2.800 KhKKKKKKKKKK KK KKK KKK 91
2.750 KhKKKKKKKKKK KK KKK KKK 91
2.700 | ..., khkkkkkkkkkkkkkkkk kkk 91
2,650 | .. KRR AR KK KRR AR KKK KKK | 91

|+————;————+————;————+————;————+————;————+|

70.0 80.0 90.0 100.0 110.0

Document Number: 002-21356

Rev. *B

Page 38 of 68



CONFIDENTIAL

Qualification Database

tCE VS. VCC=V|O @ 105°C

70.0 80.0 90.0 100.0 110.0
B Bl e R T e e
3.650 | ... .. khkkhkhkhkkkhkkkkkk ok
3.600 | ... khkkhkhkhkkkhkkkkkk ok
3.550 L kKRR kkKkkhkKKKK KKK KKK
3.500 KhKKKKKKRKKKK KKK KKK
3.450 KhKKKKKKRKKKK KKK KKK
3.400 KhKKKKKKRKKKK KKK KKK
3.350 KhKKKKKKRKKKK KKK KKK
3.300 KhKKKKKKRKKKK KKK KKK
3.250 KhKKKKKKRKKKK KKK KKK
3.200 KhKKKKKKRKKKK KKK KKK
3.150 KhKKKKKKRKKKK KKK KKK
3.100 KhKKKKKKRKKKK KKK KKK
3.050 KhKKKKKKRKKKK KKK KKK
3.000 KhKKKKKKRKKKK KKK KKK
2.950 KhKKKKKKRKKKK KKK KKK
2.900 KhKKKKKKRKKKK KKK KKK
2.850 | .. ... . khkkkkkkkkkkkkkk kk*k
2.800 | ... khkkkkkkkkkkkkkk kk*k
2.750 | ... khkkkkkkkkkkkkkk kk*k
2.700 | ... khkkkkkkkkkkkkkk kk*k
2,650 |t HRHAK KKK E AR R KKK |
|+————;————+————;————+————;————+————;————+|
70.0 80.0 90.0 100.0 110.0
tCE VS. VCC=V|O @ -40°C
70.0 80.0 90.0 100.0 110.0
B Bl e R T e e
3.650 KR KKK KKK KKK KKK
3.600 KR KKK KKK KKK KKK
3.550 KR KKK KKK KKK KKK
3.500 KR KKK KKK KKK KKK
3.450 KR KKK KKK KKK KKK
3.400 KR KKK KKK KKK KKK
3.350 KR KKK KKK KKK KKK
3.300 KR KKK KKK KKK KKK
3.250 KR KKK KKK KKK KKK
3.200 KR KKK KKK KKK KKK
3.150 KR KKK KKK KKK KKK
3.100 LKE KKK KKK KKK KKK
3.050 KR KKK KKK KKK KKK
3.000 KR KKK KKK KKK KKK
2.950 KR KKK KKK KKK KKK
2.900 KR KKK KKK KKK KKK
2.850 LKE KKK KKK KKK KKK
2.800 KR KKK KKK KKK KKK
2.750 KR KKK KKK KKK KKK
2.700 | ... Kok ok ok kkk kR kKK
2,650 |t HHHAA KK KKK AR
|+————;————+————;————+————;————+————;————+|
70.0 80.0 90.0 100.0 110.0

Document Number: 002-21356 Rev. *B

first pass data

92
92

first pass data

97
97
97
97
97
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CONFIDENTIAL

CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

tCE VS. V|0 (VCC =3V) @ 25°C

70.0 80.0 90.0 100.0 110.0 first pass data
B Bl e R T e e

3.000 KhkKKKKKKKKK KK KKK KKk 92
2.950 KhkKKKKKKKKK KK KKK KKk 92
2.900 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
2.850 KhkKKKKKKKKK KK KKK KKk 92
2.800 KhkKKKKKKKKK KK KKK KKk 92
2.750 KhkKKKKKKKKK KK KKK KKk 92
2.700 KhkKKKKKKKKK KK KKK KKk 92
2.650 KhkKKKKKKKKK KK KKK KKk 92
2.600 KhkKKKKKKKKK KK KKK KKk 92
2.550 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
2.500 KhkKKKKKKKKK KK KKK KKk 92
2.450 KhkKKKKKKKKK KK KKK KKk 92
2.400 KhkKKKKKKKKK KK KKK KKk 92
2.350 KhkKKKKKKKKK KK KKK KKk 92
2.300 KR KK KK KK KK KK KKK KKK 93
2.250 KR KK KK KK KK KK KKK KKK 93
2.200 | .. khkkkkkkkkkkkkkk kk*k 93
2,150 | ... . khkkkkkkkkkkkkkk kk*k 93
2.100 | ... khkkkkkkkkkkkkkk kk*k 93
2.050 | .. ... .. khkkkkkkkkkkkkkk kk*k 93
2.000 | ... khkkkkkkkkkkkkkk kk*k 93
1.950 | .ov oo khkkkkkkkkkkkkkk kk*k 93
1.900 KR KK KK KK KK KK KKK KKK 93
1.850 Kok kkkkkk ko k Kk kKK 94
1.800 Kok kkkkkk ko k Kk kKK 94
1.750 Kok kkkkkk ko k Kk kKK 94
1.700 LKK KKK KKK KK KKK KKK 95
1.650 LKK KKK KKK KK KKK KKK 95

B e e it

100.0 110.0
tCE VS. V|0 (VCC =3V) @ 85°C

90.0 100.0 110.0 first pass data

B e e it
3.000 ********************l 91
2.950 KhKKKKKKKKKK KK KKK KKK 91
2.900 KhKKKKKKKKKK KK KKK KKK 91
2.850 KhKKKKKKKKKK KK KKK KKK 91
2.800 Lk KKk kk Kk hkhk KK KK KKK KK K 91
2.750 KhKKKKKKKKKK KK KKK KKK 91
2.700 KhKKKKKKKKKK KK KKK KKK 91
2.650 KhKKKKKKKKKK KK KKK KKK 91
2.600 KhKKKKKKKKKK KK KKK KKK 91
2.550 Lk KKk kk Kk hkhk KK KK KKK KK K 91
2.500 KhKKKKKKKKKK KK KKK KKK 91
2.450 KhKKKKKKKKKK KK KKK KKK 91
2,400 | ..., khkkkkkkkkkkkkkkkk kkk 91
2.350 KhKKKKKKKKKK KK KKK KKK 91
2.300 KhkKKKKKKKKK KK KKK KKk 92
2.250 KhkKKKKKKKKK KK KKK KKk 92
2.200 KhkKKKKKKKKK KK KKK KKk 92
2.150 KhkKKKKKKKKK KK KKK KKk 92
2.100 KhkKKKKKKKKK KK KKK KKk 92
2.050 KhkKKKKKKKKK KK KKK KKk 92
2.000 KhkKKKKKKKKK KK KKK KKk 92
1.950 LKKKk KKk hkKk KK hkh KA hhkh kKK 92
1.900 KhkKKKKKKKKK KK KKK KKk 92
1.850 | .o khkkkkkkkkkkkkkk kk*k 93
1.800 | .o e khkkkkkkkkkkkkkk kk*k 93
1.750 | oo e khkkkkkkkkkkkkkk kk*k 93
1.700 KR KK KK KK KK KK KKK KKK 93
1. B2 12223322233222222] 94

————;————+————;————+|

90.0 100.0 110.0
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CONFIDENTIAL

Qualification Database

e

tCE VS. V|0 (VCC =3V) @ 105°C

70.0 80.0 90.0 100.0

B Bl e R T e e

3.000 KhKKKKKKRKKKK KKK KKK
2.950 KhKKKKKKRKKKK KKK KKK
2.900 KhKKKKKKRKKKK KKK KKK
2.850 KhKKKKKKRKKKK KKK KKK
2.800 KhKKKKKKRKKKK KKK KKK
2.750 KhKKKKKKRKKKK KKK KKK
2.700 KhKKKKKKRKKKK KKK KKK
2.650 KhKKKKKKRKKKK KKK KKK
2.600 KhKKKKKKRKKKK KKK KKK
2.550 KhKKKKKKRKKKK KKK KKK
2.500 KhKKKKKKRKKKK KKK KKK
2.450 KhKKKKKKRKKKK KKK KKK
2.400 KhKKKKKKRKKKK KKK KKK
2.350 KhKKKKKKRKKKK KKK KKK
2.300 LRkk KKk hkhk KK KK KKK KKK
2.250 KRKKKKKRKKKK KKK KKK
2.200 | ... . KKKKKRKKARKRK KKK * KK
2.150 | ... . KKKKKRKKARKRK KKK * KK
2.100 | .. . hokkkkkkhkkk kkkkk ok
2.050 | ... hokkkkkkhkkk kkkkk ok
2.000 | ... hokkkkkkhkkk kkkkk ok
1.950 KRKKKKKRKKKK KKK KKK
1.900 KRk kKKK KK KK KKK KKk K
1.850 KRk kKKK KK KK KKK KKk K
1.800 KRk kKKK KK KK KKK KKk K
1.750 KRk kKKK KK KK KKK KKk K
1.700 LK KER KKK KKK KKK KKK
1.650 LK KER KKK KKK KKK KKK
e

100.0

tCE VS. V|0 (VCC =3V) @ -40°C

.000
.950
.900
.850
.800
.750
.700
650
600
550
.500
.450

.000
.950
.900
.850

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

Document Number: 002-21356 Rev. *B

LA00 | L.
L350 |
L300 L.
250 |
200 | ..
150 | .o
100 | oo e e
L050 |

2800 | L.

**************l
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
Lkkkkhkkkkhkhkhk kKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
Lkkkkhkkkkhkhkhk kKK
KhkkKKKKK KKK KKK
KhkkKKKKK KKK KKK
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
Kok kkkkkkkkk ok
KKK KK KKK KKK
KKK KK KKK KKK
KKK KK KKK KKK
kokk kok Kk ok okkk
kokk kok Kk ok okkk

Lkkkkkkk kKK

Lkkkkkkk kKK

-

first pass data

93
93

first pass data

CYPRESS
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CONFIDENTIAL

CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

tOE VS. VCC=V|O @ 25°C

0.0 10.0 20.0 first pass data

e e e e
3.650 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.600 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.550 LLKKKKKKKKKKKR KRR KKK 8
3.500 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.450 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.400 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.350 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.300 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.250 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.200 LLKKKKKKKKKKKR KRR KKK 8
3.150 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.100 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.050 |........ KAKKAKRRKRKKRRKR AR R KK 8
3.000 |........ KAKKAKRRKRKKRRKR AR R KK 8
2.950 LLKKKKKKKKKKKR KRR KKK 8
2.900 |........ KAKKAKRRKRKKRRKR AR R KK 8
2.850 |........ KAKKAKRRKRKKRRKR AR R KK 8
2.800 |........ KAKKAKRRKRKKRRKR AR R KK 8
2.750 |........ KAKKAKRRKRKKRRKR AR R KK 8
2.700 |........ KAKKAKRRKRKKRRKR AR R KK 8
2.650 | ........ ******************l 8

B R T bt ey |

0.0 10.0 20.0

tOE VS. VCC=V|O @ 85°C

0.0 10.0 20.0 first pass data

e e e e
3.650 |....... KRKKKRKRKK KR KKK AR KKK 7
3.600 |....... KRKKKRKRKK KR KKK AR KKK 7
3.550 |....... KRKKKRKRKK KR KKK AR KKK 7
3.500 |....... KRKKKRKRKK KR KKK AR KKK 7
3.450 |....... KRKKKRKRKK KR KKK AR KKK 7
3.400 |....... KRKKKRKRKK KR KKK AR KKK 7
3.350 |....... KRKKKRKRKK KR KKK AR KKK 7
3.300 |....... KRKKKRKRKK KR KKK AR KKK 7
3.250 |....... KRKKKRKRKK KR KKK AR KKK 7
3.200 |....... KRKKKRKRKK KR KKK AR KKK 7
3.150 |....... KRKKKRKRKK KR KKK AR KKK 7
3.100 . LKKKKKKKKK KK KKK KRR KK, 7
3.050 |....... KRKKKRKRKK KR KKK AR KKK 7
3.000 |....... KRKKKRKRKK KR KKK AR KKK 7
2.950 |....... KRKKKRKRKK KR KKK AR KKK 7
2.900 |....... KRKKKRKRKK KR KKK AR KKK 7
2.850 . LKKKKKKKKK KK KKK KRR KK, 7
2.800 |....... KRKKKRKRKK KR KKK AR KKK 7
2.750 |....... KRKKKRKRKK KR KKK AR KKK 7
2.700 |....... KRKKKRKRKK KR KKK AR KKK 7
2.650 | ....... *******************l 7

B R T bt ey |

0.0 10.0 20.0
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Qualification Database

CONFIDENTIAL

tOE VS. VCC=V|O @ 105°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

LRkk KKk hkhk KK hkhkhk KKKk K
Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

LRkk KKk hkhk KK hkhkhk KKKk K
Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

LRkk KKk hkhk KK hkhkhk KKKk K
Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

| ,,,,,,,,, *****************l

tOE VS. VCC=V|O @ -40°C

.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700
.650

MDD DDRDWWWWWWWWWWwwWwww

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

Kk kkkkkkkkkkkkkk kK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

Lkk Kk khkkkhkhkKhkhhk kKK
KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

Lkk Kk khkkkhkhkKhkhhk kKK
KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

| ,,,,,,,, ******************l

Document Number: 002-21356 Rev. *B

first pass data

WY WYWYWwYwYwYwYwYwwwuwwwuwwwuwwwuw

first pass data

0 0 00 0 G 0 0 W W O W W W ~J ~J 1 1111
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CONFIDENTIAL

CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

tOE VS. V|0 (VCC =3V) @ 25°C

0.0 10.0 20.0 first pass data
B e i I S
3.000 |........ KEKKKKKKRKKKKK KK KK K 8
2.950 kkkkkkkkkkkkkkkkkk 8
2.900 LKk kkkkkkkkkkkkk kk k 8
2.850 |........ KEKKKKKKRKKKKK KK KK K 8
2.800 |........ KEKKKKKKRKKKKK KK KK K 8
2.750 |........ KEKKKKKKRKKKKK KK KK K 8
2.700 |........ KEKKKKKKRKKKKK KK KK K 8
2.650 |........ KEKKKKKKRKKKKK KK KK K 8
2.600 kkkkkkkkkkkkkkkkkk 8
2.550 LKk kkkkkkkkkkkkk kk k 8
2.500 |........ KEKKKKKKRKKKKK KK KK K 8
2.450 |........ KEKKKKKKRKKKKK KK KK K 8
2.400 |........ KEKKKKKKRKKKKK KK KK K 8
2.350 kkkkkkkkkkkkkkkkkk 8
2.300 Lkkkkkkkkkkkkkkkk ok 9
2.250 | ......... KRKKKKKRKKKKK KK KKK 9
2.200 |......... KRKKKKKRKKKKK KK KKK 9
2.150 |......... KRKKKKKRKKKKK KK KKK 9
2.100 |......... KRKKKKKRKKKKK KK KKK 9
2.050 |......... KRKKKKKRKKKKK KK KKK 9
2.000 |......... KRKKKKKRKKKKK KK KKK 9
1.950 |[......... KRKKKKKRKKKKK KK KKK 9
1.900 |......... KRKKKKKRKKKKK KK KKK 9
1.850 |.......... khkkkkkkkkkkkkkkk 10
1.800 |.......... khkkkkkkkkkkkkkkk 10
1.750 kkkkkkkkkkkkkkkk 10
1.700 Lkkkkkk Kk khkk KKKk K 10
1.650 Lkkkkkk Kk khkk KKKk K 10
B e

1
w
=
®
0
3]
(]
o0

tog vs. Vio (Vcc =

0.0 10.0 20.0 first pass data
|+————;————+————;————+————;|
3.000 | ,,,,,,, *******************l 7
2.950 |....... kkkkkkkkkkkkkkkkkk* 7
2.900 |[....... kkkkkkkkkkkkkkkkkk* 7
2.850 2223222223322 22232 7
2.800 Lkkkkkkkkkkkkkkkkkkk 7
2.750 |....... kkkkkkkkkkkkkkkkkk* 7
2.700 |....... kkkkkkkkkkkkkkkkkk* 7
2.650 |....... kkkkkkkkkkkkkkkkkk* 7
2.600 2223222223322 22232 7
2.550 Lkkkkkkkkkkkkkkkkkkk 7
2.500 |[....... kkkkkkkkkkkkkkkkkk* 7
2.450 |....... kkkkkkkkkkkkkkkkkk* 7
2.400 |....... kkkkkkkkkkkkkkkkkk* 7
2.350 |....... kkkkkkkkkkkkkkkkkk* 7
2.300 |........ KEKKKKKKRKKKKK KK KK K 8
2.250 |........ KEKKKKKKRKKKKK KK KK K 8
2.200 |........ KEKKKKKKRKKKKK KK KK K 8
2.150 |........ KEKKKKKKRKKKKK KK KK K 8
2.100 |........ KEKKKKKKRKKKKK KK KK K 8
2.050 |........ KEKKKKKKRKKKKK KK KK K 8
2.000 kkkkkkkkkkkkkkkkkk 8
1.950 LKk kkkkkkkkkkkkk kk k 8
1.900 |........ KEKKKKKKRKKKKK KK KK K 8
1.850 |........ KEKKKKKKRKKKKK KK KK K 8
1.800 |[......... KRKKKKKRKKKKK KK KKK 9
1.750 kokok kokkok kk kkkokkokkok 9
1.700 Lkkkkkkkkkkkkkkkk ok 9
1.650 Lkkkkkkkkkkkkkkkk ok 9
--------- T e Rnnr
10.0 20.0
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Qualification Database

CONFIDENTIAL

tOE VS. V|0 (VCC =3V) @ 105°C

.000
.950
900
850
800
.750
.700
.650
.600
.550
.500
450
400
350
.300
.250
.200
.150
.100
.050
000
950
900
.850
.800
.750
.700
.650

FREPFREFREPREFEFDODDODNDDDDODDMDDDODODDDDODODDDDDDDODNDDNDDNDW

tOE VS.

.000
.950
.900
.850
.800
.750
.700
650
600
550
.500
.450
.400
.350
.300
.250
200
150
100
.050
.000
.950
.900
.850
.800
.750

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

......... KEKKKKKKKR KKK KK KKK

Kk kkkkkkkkkkkk kK
LRkk KKk hkhk KK hkhkhk KKKk K

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

LRkk KKk hkhk KK hkhkhk KKKk K
Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

LRkk KKk hkhk KK hkhkhk KKKk K
Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

KKK KKKKKKK KK KKK

KKK KKKKKKK KK KKK

KKK KKKKKKK KK KKK

KKK KKKKKKK KK KKK

KKK KKKKKKK KK KKK

KKK KKKKKKK KK KKK

KKK KKKKKKK KK KKK

Lkkkkkk Kk khkk KKKk K
Kok kkkkkkkkk ok kK

=
o]
<
Q
o

I
¢
=
@
A
)

[+
(9]

R i i e
l |
| ........ ******************l

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

Lkk Kk khkkkhkhkKhkhhk kKK
KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK
Lkk Kk khkkkhkhkKhkhhk kKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

KKK KKRKR KKK KK KKK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

LRkk KKk hkhk KK hkhkhk KKKk K
Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

Kk kkkkkkkkkkkk kK

KKK KKKKKKK KK KKK

Lkkkkkk Kk khkk KKKk K

Lkkkkkk Kk khkk KKKk K
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A
-

CYPRESS

EMBEDDED IN TOMORROW ™

CONFIDENTIAL

Qualification Database

tpacc vs. Vec=Vio @ 25°C

0.0 10.0 20.0 first pass data

i e i I
3.650 |...... .. .. .. KRk kKK KKK 12
3.600 |...... ..., .. KRk kKK KKK 12
3.550 |.......... .. KRk kKK KKK 12
3.500 |.......... .. KRk kKK KKK 12
3.450 | ... ... .. ... KRk kKK KKK 12
3.400 |...... ... ... KRk kKK KKK 12
3.350 |...... .. .. .. KRk kKK KKK 12
3.300 |...... . .. ... KRk kKK KKK 12
3.250 | ... ... .. KRk kKK KKK 12
3.200 |...... . .. ... KRk kKK KKK 12
3,150 |...... .. .. .. KRk kKK KKK 12
3.100 |...... . ... .. KRk kKK KKK 12
3.050 |.......... .. KRk kKK KKK 12
3.000 |...... ... ... KRk kKK KKK 12
2.950 | ... .. .. .. KRk kKK KKK 12
2.900 |...... .. .. .. KRk kKK KKK 12
2.850 |...... . ... .. KRk kKK KKK 12
2.800 |...... . ... .. KRk kKK KKK 12
2.750 | ... ... ... .. KRk kKK KKK 12
2.700 | ... ... ... KRk kKK KKK 12
2.650 | ............ *********l 12

B R it

0.0 10.0 20.0

0.0 10.0 20.0 first pass data
R PRt
3.650 |.......... KA KKKK KK KKK 10
3.600 |.......... khkkkkkkk ok kk 10
3.B50 |.......... khkkkkkkk ok kk 10
3.500 |.......... khkkkkkkk ok kk 10
3.450 |.......... khkkkkkkk ok kk 10
3.400 |.......... khkkkkkkk ok kk 10
3.350 |.......... khkkkkkkk ok kk 10
3.300 |.......... khkkkkkkk ok kk 10
3.250 |.......... khkkkkkkk ok kk 10
3.200 |.......... khkkkkkkk ok kk 10
3.150 |.......... khkkkkkkk ok kk 10
3.100 |.......... kkkkkhhkkkk 10
3.050 |.......... khkkkkkkk ok kk 10
3.000 |.......... kkkkkhhkkkk 10
2.950 |.......... khkkkkkkk ok kk 10
2.900 |.......... KA KKKK KK KKK 10
2.850 |.......... khkkkkkkk ok kk 10
2.800 |.......... khkkkkkkk ok kk 10
2.750 | .......... khkkkkkkk ok kk 10
2.700 KR KK KK KK KKK 10
2.650 ,***********| 10
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CONFIDENTIAL

Qualification Database

& CYPRESS

-_— EMBEDDED IN TOMORROW ™

tPACC VS. VCC=V|O @ 105°C

0.0 10.0 20.0 first pass data

i e i I
3.650 |...... .. .. .. KRk kKK KKK 12
3.600 |...... ..., .. KRk kKK KKK 12
3.550 |.......... .. KRk kKK KKK 12
3.500 |.......... .. KRk kKK KKK 12
3.450 | ... ... .. ... KRk kKK KKK 12
3.400 |...... ... ... KRk kKK KKK 12
3.350 |...... .. .. .. KRk kKK KKK 12
3.300 |...... . .. ... KRk kKK KKK 12
3.250 | ... ... .. KRk kKK KKK 12
3.200 |...... . .. ... KRk kKK KKK 12
3,150 |...... .. .. .. KRk kKK KKK 12
3.100 |...... . ... .. KRk kKK KKK 12
3.050 |.......... .. KRk kKK KKK 12
3.000 |...... ... ... KRk kKK KKK 12
2.950 | ... .. .. .. KRk kKK KKK 12
2.900 |...... .. .. .. KRk kKK KKK 12
2.850 |...... . ... .. KRk kKK KKK 12
2.800 |...... . ... .. KRk kKK KKK 12
2.750 | ... ... ... .. KRk kKK KKK 12
2.700 | ... ... ... KRk kKK KKK 12
2.650 | ............ *********l 12

B R it

0.0 10.0 20.0

0.0 10.0 20.0 first pass data
i e i I
3.650 |........... kkkkkkkkkk 11
3.600 |........... kkkkkkkkkk 11
3.5850 |........... kkkkkkkkkk 11
3.500 |........... kkkkkkkkkk 11
3.450 |........... kkkkkkkkkk 11
3.400 |........... kkkkkkkkkk 11
3.350 |........... kkkkkkkkkk 11
3.300 |........... kkkkkkkkkk 11
3.250 |........... kkkkkkkkkk 11
3.200 |........... kkkkkkkkkk 11
3.150 |........... kkkkkkkkkk 11
3.100 |........... kkkkkkkkkk 11
3.050 |........... kkkkkkkkkk 11
3.000 |........... kkkkkkkkkk 11
2.950 |........... kkkkkkkkkk 11
2.900 |........... kkkkkkkkkk 11
2.850 |........... kkkkkkkkkk 11
2.800 |........... kkkkkkkkkk 11
2.750 |........... kkkkkkkkkk 11
2.700 kkkkkkkkkk 11
2.650 .**********l 11
B —
10.0 20.0
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CONFIDENTIAL

CYPRESS Qualification Database

EMBEDDED IN TOMORROW ™

tpacc vs- Vio (Ve = 3V) @ 25°C

A
-

0.0 10.0 20.0 first pass data
i e i I
3.000 |............ kkkkokkokkk 12
2.950 |............ kkkkokkokkk 12
2.900 |............ kkkkokkokkk 12
2.850 |............ kkkkokkokkk 12
2.800 |............ kkkkokkokkk 12
2.750 |............ kkkkokkokkk 12
2.700 |...... ... ... kkkkokkokkk 12
2.650 |............ kkkkokkokkk 12
2.600 |............ kkkkokkokkk 12
2.5850 |............ kkkkokkokkk 12
2.500 |............ kkkkokkokkk 12
2.450 |.... ... ..... kkkkokkokkk 12
2.400 |............ kkkkokkokkk 12
2.350 |............ kkkkokkokkk 12
2.300 |............ kkkkokkokkk 12
2.250 |............ kkkkokkokkk 12
2.200 |...... ... ... kkkkokkokkk 12
2.150 |............ kkkkokkokkk 12
2.100 |............ kkkkokkokkk 12
2.0580 |............ kkkkokkokkk 12
2.000 |............ kkkkokkokkk 12
1.950 | ... ... ...... kkkkokkokkk 12
1.900 | .. .. .. ...... kkkkokkokkk 12
1.850 | .. .. ... ... kkkkk ok kKk 13
1.800 | ... ... ... kkkkk ok kKk 13
1.750 | .. .. i, kkkkk ok kKk 13
1.700 | .. ... .. kkkkk ok kKk 13
1.650 kkkkk ok kKk 13

0.0 10.0 20.0 first pass data

B R it
3.000 | .......... ***********l 10
2.950 |.......... 22222222221 10
2.900 |.......... 22222222221 10
2.850 |.......... 22222222221 10
2.800 |.......... 22222222221 10
2.750 |.......... 22222222221 10
2.700 |.......... 22222222221 10
2.650 |.......... 22222222221 10
2.600 |.......... 22222222221 10
2.550 |.......... 22222222221 10
2.500 |.......... 22222222221 10
2.450 |.......... 22222222221 10
2.400 |.......... 22222222221 10
2.350 |.......... 22222222221 10
2.300 |.......... 22222222221 10
2.250 |.......... 22222222221 10
2.200 |.......... 22222222221 10
2.150 |.......... 22222222221 10
2.100 |.......... 22222222221 10
2.080 |........... KRR KK KR KKK 11
2.000 |....... ... . KRR KK KR KKK 11
1.950 | ........... KRR KK KR KKK 11
1.900 | ........... KRR KK KR KKK 11
1.850 | ........... KRR KK KR KKK 11
1.800 | ........... KRR KK KR KKK 11
1.750 | ......... .. KRR KK KR KKK 11
1.700 | ......... .. KRR KK KR KKK 11
1.650 | ........... KRR KK KR KKK 11

B R it

0.0 10.0 20.0
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CONFIDENTIAL

Qualification Database

& CYPRESS

-_— EMBEDDED IN TOMORROW ™

tPACC VS. V|0 (Vcc =3V) @ 105°C

0.0 10.0 20.0 first pass data
i e i I
3.000 |............ kkkkokkokkk 12
2.950 |............ kkkkokkokkk 12
2.900 |............ kkkkokkokkk 12
2.850 |............ kkkkokkokkk 12
2.800 |............ kkkkokkokkk 12
2.750 |............ kkkkokkokkk 12
2.700 |...... ... ... kkkkokkokkk 12
2.650 |............ kkkkokkokkk 12
2.600 |............ kkkkokkokkk 12
2.5850 |............ kkkkokkokkk 12
2.500 |............ kkkkokkokkk 12
2.450 |.... ... ..... kkkkokkokkk 12
2.400 |............ kkkkokkokkk 12
2.350 |............ kkkkokkokkk 12
2.300 |............ kkkkokkokkk 12
2.250 |...... .. .. ... kkkkk ok kKk 13
2.200 | ... ... kkkkk ok kKk 13
2.150 |............. kkkkk ok kKk 13
2.100 |...... .. .. ... kkkkk ok kKk 13
2.050 |............. kkkkk ok kKk 13
2.000 |....... ... ... kkkkk ok kKk 13
1.950 | ... ... kkkkk ok kKk 13
1.900 | .. ... ... kkkkk ok kKk 13
1.850 | .. .. ... ... kkkkk ok kKk 13
1.800 | ... ... ... kkkkk ok kKk 13
1.750 | .. .. i, kkkkk ok kKk 13
1.700 | ... ... ... *k ok ok ok kK 14
1.650 *k ok ok ok kK 14

0.0 10.0 20.0 first pass data

B R it
3.000 | ........... **********l 11
2.950 |........... KRR KK KR KKK 11
2.900 |........... KRR KK KR KKK 11
2.850 |........... KRR KK KR KKK 11
2.800 |........... KRR KK KR KKK 11
2.750 |....... ... . KRR KK KR KKK 11
2.700 |....... ... . KRR KK KR KKK 11
2.650 |........... KRR KK KR KKK 11
2.600 |........... KRR KK KR KKK 11
2.550 |........... KRR KK KR KKK 11
2.500 |........... KRR KK KR KKK 11
2.450 |...... ... .. KRR KK KR KKK 11
2.400 |....... ... . KRR KK KR KKK 11
2.350 |........... KRR KK KR KKK 11
2.300 |........... KRR KK KR KKK 11
2.250 |....... ... . KRR KK KR KKK 11
2.200 |....... ... . KRR KK KR KKK 11
2.150 |........... KRR KK KR KKK 11
2.100 |........... KRR KK KR KKK 11
2.080 |...... .. .. .. KRk kKK KKK 12
2.000 |...... . ... .. KRk kKK KKK 12
1.950 | ............ KRk kKK KKK 12
1.900 | ............ KRk kKK KKK 12
1.850 | ............ KRk kKK KKK 12
1.800 | ............ KRk kKK KKK 12
1.750 | ... ... .. .. KRk kKK KKK 12
1.700 | ... ... ... . 2222222 13
1.650 | ......... ... . 2222222 13

B R it

0.0 10.0 20.0
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CONFIDENTIAL

CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

VlH VS. VCC=V|O @ 25°C

1.000 1.500 2.000 2.500 3.000 first pass data

et Rt EE T
3,650 | .., Kkkkkkhkkhhhhhhkhkkkk k 2.000
3,600 | ..., Kkkkkkhkkhhhhhhkhkkkk k 2.000
3.550 . R 223222223222 222222222 1.950
3500 | ..., Khkkkkkhkkhkhkkhhhkhhk k& & 1.900
3,450 | .., Khkkkkkhkkhkhkkhhhkhhk k& & 1.900
3,400 | ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.850
3.350 | ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.850
3.300 | ... . 222223222222 2222322222%; 1.800
3.250 | ... 222223222222 2222322222%; 1.800
3.200 2122222222223 2222232222222] 1.750
3,150 | ... Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.750
3.100 | .. ... ... Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.700
3.050 | ... ... ... . .. Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.700
3.000 | ... ... ... . 2222222222222 23222222222222] 1.650
2.950 L kkkkkkkkkhkkkkh kA kR A kA hkk kk K 1.600
2.900 |..... .. .. ... Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.600
2.850 |..... .. .. .. 1232222222222 32222222222222222 1.550
2.800 |....... .. .. 1232222222222 32222222222222222 1.550
2.750 |..... .. ... Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.500
2.700 |..... .. ... Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.500
2.650 |......... KKK Rk ok Kk Kk K KKk Kk K kKK Kk k| 1.450

R e it Rl BT T P |

1.000 1.500 2.000 2.500 3.000

VlH VS. VCC=V|O @85°C

1.000 1.500 2.000 2.500 3.000 first pass data

et Rt EE T
3.650 .................... kkkkkkkkkhkhkhkkhkkhkhkhkk 2.000
3.600 .................... kkkkkkkkkhkhkhkkhkkhkhkhkk 2.000
3.550 ................... kkkkkkkkhkhkhkhkkhkkkdkkkkk 1.950
3.500 ................... kkkkkkkkhkhkhkhkkhkkkdkkkkk 1.950
3.450 .................. kkkkkkhkhkhkhkkhhkhhkhkhkhhkkk 1.900
3.400 .................. kkkkkkhkhkhkhkkhhkhhkhkhkhhkkk 1.900
3.350 ................. khkkkkkkk Ak hkhkkhkkhkdkkdkkk kK 1.850
3.300 ................ kkkhkkhkhkkhkhkhkhhkhhkhkhkhkhhkhkkkx 1.800
3.250 ................ kkkhkkhkhkkhkhkhkhhkhhkhkhkhkhhkhkkkx 1.800
3.200 ............... khkkkkkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkkkx 1.750
3.150 ............... khkkkkkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkkkx 1.750
3.100 ..*************************** 1.700
3.050 .............. kkkkhkhkhkkhkhkhkhhkhhkhkhkhkhkhkhkhkhdkkx 1.700
3.000 ............. khkkkhkkkkhkhkkhhkhkhkhkhhkhkhkhkhhhkkkx 1.650
2.950 ............. khkkkhkkkkhkhkkhhkhkhkhkhhkhkhkhkhhhkkkx 1.650
2.900 1.600
2.850 1.550
2.800 1.550
2.750 1.500
2.700 .......... kkkkhkkkkhkhkhhkhhkhkhkkhkhkhkhkhkhkhkhkhkhkk 1.500
2.650 | ......... ********************************| 1.450

R e it Rl BT T P |

1.000 1.500 2.000 2.500 3.000
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CONFI

Qualificat

DENTIAL

ion Database

e

VlH VS. VCC=V|O @ 105°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100
050
000
.950
.900
.850
.800
.750
L7000 |l
L650 |......... *

MDD DDRDWWWWWWWWWWwwWwww

1.500 2.000 2.500

LKKKKKK KK KK KR KK KR KKK Kk K

KK KK KK KK KK KK KK KK KKk hok &

........ KK KK KK KK KK KK KK KK KKk hok &
...... KhkKKK KK KK KK KK KK KK KK KAk hh &

B
L R TR

B R T T
KKK KK KK RK KK RK KK KK KK KAk Kk ok &

*******************************|
D e et e |
1.500 2.000 2.500 3.000

VlH VS. VCC=V|O @ -40°C

.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
L7000 |l
L650 |......... *

MDD DDRDWWWWWWWWWWwwWwww
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1.500 2.000 2.500

L KKk KK kKRR KK KK KK KRR KKK KRR R kK k
KKK KKK KK KK RK KK KKK KKK R ARk h &

B R T T

L T ]

*******************************|
D e et e |
1.500 2.000 2.500 3.000

FRERREPRERRPRPREREPEEPEREEPEREPEREERERENDN

FRERREPRERRPRPREREPEEPEREEPEREPEREERERENDN

-

first pass data

.000
.000
950
900
900
.850
.850
.800
.800
.750
.750
700
650
650
.600
.600
.550
.550
.500
.500
.450

first pass data

.000
.000
.950
.950
.900
900
850
800
.800
.750
.750
.700
.700
.650
650
600
600
.550
.500
.500
.450
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CONFIDENTIAL

CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

V||_ VS. VCC=V|O @ 25°C

0.000 0.500 1.000 1.500 2.000 first pass data

et Rt EE T
3.E50 | rrkkkkkkkkkkhkkhkkhkhkhkhkkkkkk kx| 1.550
3600 |rrrkkrkkkkkkkhkhkkhkhkhkhkkkk hk kK & 1.550
3 B50 | *khkkkkkkkkkkkhkkhhkhkkkhkhkhkh kK 1.500
3500 |rrkhkkkkkkkkkkkkkkhkhkkkhkkkkkk kK 1.500
BABD | hkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkk 1.500
BA00 |Hrkhkkkkkkkkkkkhkkkhkkkkkkhkkkkkkk 1.450
3350 |rkkkkkkkkkkkkkkkkkhkkkkkkkkhkk 1.450
3300 |rrhkkkkkkkkkhkkhkkkhkkhkkkhkkkkkkk 1.450
3250 |rkkkkkkkkkkhkkhkkkhkhkhkhkhkkkk 1.400
3200 |rrrkkkkkkkkkkhhkhhkkhkkkhkhkhkkk 1.400
3150 | Ak kkkkkkkkkkkkkkkkhkkkkkkkkkk 1.400
3100 |rrhkkkkkkkkkkkkkkkkhkkkkkk Rk * 1.350
3. 050 |rrkkkkkkkkkkkkhkkkkkhkkkkhkkk Rk x 1.350
3.000 |rrkkrkkkkkkkkkkrkhkkhkkkkkkk Rk 1.300
2 .050 |*kkkkkkkkkkhhhkhkkhkhkhhhkhhk ok k 1.300
2.000 |*rkkkrkkkkkkk ko hkhkkkk kKRR kR 1.300
2. 850 |rkkkkkkkkkkkkkkkhkkhkk Rk kKRR R 1.250
2.800 |*rkkkkkkkkkkkkkkrkhkkhkk Rk kKRR R 1.250
D .TB0 | hkkkkkkkkkkkkkkkkkkkkkkkk* 1.250
2.T00 |rrkkkkkkkkkkkkkkrkkkkk Rk kKRR 1.200
2.650 | KA kkkkkkkkkkk kKR KK RRKRKKK | 1.200

R e it Rl BT T P |

0.000 0.500 1.000 1.500 2.000

V||_ VS. VCC=V|O @ 85°C

0.000 0.500 1.000 1.500 2.000 first pass data

et Rt EE T
3.E50 | rrkkkkkkkkkkhkkhkkhkhkhkhkkkkkk kx| 1.550
3600 |Hrhkkkkkkkkkhkkhkkkhkhkkkhkhkkhkk Rk 1.500
3 B50 | hkkkkkkkkkkkkkkkhkhkkkhkkkkkk kK 1.500
3500 |rrkhkkkkkkkkkkkkkkhkhkkkhkkkkkk kK 1.500
BABD | hkkkkkkkkkkkkkkkkkhkkkhkkkkkkkk 1.450
BA00 |Hrkhkkkkkkkkkkkhkkkhkkkkkkhkkkkkkk 1.450
3350 |rkkkkkkkkkkkkkkkkkhkkkkkkkkhkk 1.450
3300 |Hrhkkkkkkkkkkkkkkhkkhkkkkkkkkkk 1.400
3250 |rkkkkkkkkkkkkkkkkkhkkkkkkkkkk 1.400
3200 |rrhkkrkkkkkkkkkkkkhkkhkkkkkkkk Rk 1.400
3150 | rrkkkkkkkkkkkkkkkkkkkhkh ok kk 1.350
3100 |rrhkkrkkkkkkkkhkkhkhkkkhkhkhkkk 1.350
3. 050 |rrkkkkkkkkkkkkhkkkkkhkkkkhkkk Rk x 1.350
3.000 |rrkkrkkkkkkkkkkrkhkkhkkkkkkk Rk 1.300
D .050 |*kkkkkkkkkkhkhkhkhkhkhkhhhkhkkhk 1.300
2,000 |*rrkrkkrkkkkkr Kk h kR hkh kR Kk kK 1.250
2 .850 |*rkrkkkkkkkkkkkhhkkkhkk ko hh Kk 1.250
2 .800 |*rrkrkkrkkkkkh Kk h kR kk Kk kk Kk kK 1.250
D .TB0 | hkkkkkkkkkkkkkkkkkkk Rk kKRR 1.200
2.T00 |rrkkkkkkkkkkkkkkrkkkkk Rk kKRR 1.200
2.650 | KA kkkkkkkkkkk kKR KK RRKRKKK | 1.200

R e it Rl BT T P |

0.000 0.500 1.000 1.500 2.000
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Qualification Database "CYPRESS

-_— EMBEDDED IN TOMORROW ™

V||_ VS. VCC=V|O @ 105°C

0.000 0.500 1.000 1.500 2.000 first pass data

et Rt EE T
3.E50 | rrkkkkkkkkkkhkkhkkhkhkhkhkkkkkk kx| 1.550
3600 |Hrhkkkkkkkkkhkkhkkkhkhkkkhkhkkhkk Rk 1.500
3 B50 | *khkkkkkkkkkkkhkkhhkhkkkhkhkhkh kK 1.500
3 500 |rrkkkkkkkkkkkkhkkkhkhkkkhkkkkkhkk 1.450
BABD | hkkkkkkkkkkkkkkkkkhkkkhkkkkkkkk 1.450
BA00 |Hrkhkkkkkkkkkkkhkkkhkkkkkkhkkkkkkk 1.450
3350 |rkkkkkkkkkkkkkkkkkkkkkkkkkkkk 1.400
3300 |Hrhkkkkkkkkkkkkkkhkkhkkkkkkkkkk 1.400
3250 |rkkkkkkkkkkhkkhkkkhkhkhkhkhkkkk 1.400
3200 |rrrkkrkkkkk Kk khkkkkkk Rk kR kR kk 1.350
3150 | rrkkkkkkkkkkkkkkkhkhkkkkkk Rk Rk 1.350
3100 |rrhkkkkkkkkkkkkkkkkhkkkkkk Rk * 1.350
3. 050 |rrkkkkkkkkkkkkkkkhkkkkkkkkk Rk 1.300
3.000 |rrkkrkkkkkkkkkkrkhkkhkkkkkkk Rk 1.300
2 .050 |*kkkkkkkkkkhhhkhkkhkhkhhhkhhk ok k 1.300
2,000 |*rkkkrkkkkkkkkhkkrkhkhkk Rk kKRR R 1.250
2. 850 |rkkkkkkkkkkkkkkkhkkhkk Rk kKRR R 1.250
2.800 |*rkkkkkkkkkkkkkkrkhkkhkk Rk kKRR R 1.250
D .TB0 | hkkkkkkkkkkkkkkkkkkk Rk kKRR 1.200
2.T00 |rrkkkkkkkkkkkkkkrkkkkk Rk kKRR 1.200
2650 | Krkkkkkkkkkkkkk kKK RRKRKK L | 1.150

R e it Rl BT T P |

0.000 0.500 1.000 1.500 2.000

V||_ VS. VCC=V|O @ -40°C

0.000 0.500 1.000 1.500 2.000 first pass data

et Rt EE T
3.E50 | rrkkkkkkkkkkhkkhkkhkhkhkhkkkkkkhk kK 1.600
3600 |Hrhkkrkkkkkkkhkkhhkhkhkhkhkkkkkk kx| 1.550
3 B50 | hkkkkkkkkkkkkkkkhkhkhkhkkkkhk kx| 1.550
3 500 |rrkhkkkkkkkkkhkkkkkhkhkkkhkkkkhkk kx| 1.550
BABD | hkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkk 1.500
BA00 |Hrkhkkkkkkkkkkkhkkkhkkhkkkhkkkkkkkk 1.500
3350 |rkkkkkkkkkkkkkkkkkhkkkhkkkkkk kK 1.500
3300 |rrhkkkkkkkkkhkkhkkkhkkhkkkhkkkkkkk 1.450
3250 |rkkkkkkkkkkkkkkkkkhkkkhkkkkkkk 1.450
3200 |Hrhkkkkkkkkkkkkkkhkhkkkhkkk ok k kR 1.450
3150 | Ak kkkkkkkkkkkkkkkkhkkkkkkkkkk 1.400
3100 |*rkhkkhkkkkkkkkkhkkhhkhkkkhkhkkkk 1.400
3. 050 |rrkkkkkkkkkkkkkkkhkkhkkkhkkkkkk 1.400
3.000 |rrkkkkkkkkkkkkkkhkhkkkkkk Rk Rk 1.350
D .050 |*kkkkkkkkkkkkhkkkhkhkkkkhkkk Rk Rk 1.350
2,000 |*rrkrkkkkkhkhhhhkhkh kR kR kR kk 1.350
2. 850 |rkkkkkkkkkkhkhhkhkhkhkhhhhhk kK 1.300
2 .800 |*rkkkkkkkkkkkkkkkhkkhkkkkkk kR 1.300
D .TB0 | hkkkkkkkkkkkkkkkkkkkkkkkk* 1.250
2.T00 |rrkkkrkkkkkkkkkkkrkhkkhkkkk kKRR R 1.250
2650 | KA kkkkkkkkkkk Rk kKK KKK KKK | 1.250

R e it Rl BT T P |

0.000 0.500 1.000 1.500 2.000
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CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

VOH VS. VCC=V|O @ 25°C

2.000 2.500 3.000 3.500 4.000 first pass data

B T e e B e R
B.650 | *ErE KKK KKK KR RR KKK R KR KRR KRR RN 3.600
B.600 |*EKE KK KK KR KR KR RA KK KKK KRR KKK KKK 3.550
3,550 |*Ark KK KK KK KR KR KR RRRKK KR KR KRR KK 3.500
3.500 |*Exkkrxk kK kKKK KR KRR KKK KR KR RRRKR 3,450
B.ABD | Kk kEk kKK kKKK KRR KK KKK KR KR RRRK 3,400
D400 |HErE KKK KKK KR KRR KKK KR KR KRR 3.350
3,350 |*Ekkkrkk kK kR AR KR KRR KKK KR KR KK 3.300
3.300 |*rrErkFAK KK KR KR KRRRRKK KR KR K 3.250
3.250 | *rrkrkE kKKK AR KKK KRR KKK KR KK 3.200
3.200 |*Erxkrxx kA K F AR KRR KRR KR KKK 3.150
3,150 | *rxkkxkkkkk kR kR KRR RKRKR 3.100
3,100 |*xxkxkkkkrk kR RRRKRKRK 3.050
3.050 |*rxxkrkkrkkk kR AR KRR KKK 3.000
3.000 |**xxkxrrrkkrrr kAR R 2.950
2.950 |*xxkxxkkkr kR AR KRIKK 2.900
2.900 |*xxkxkkkkrkRkRRRRK 2.850
2.850 |*xxkxwkkkrkrkk KRR 2.800
2.800 |*xxkxwkkkrkrkR KR 2.750
2.750 |xxxkxwkkkrkrkRk R 2.700
2.700 |xExxEkxwkkkrwRRR 2.650
2.650 |************* ............................ | 2.600

R e it Rl BT T P |

2.000 2.500 3.000 3.500 4.000

VOH VS. VCC=V|O @ 85°C

2.000 2.500 3.000 3.500 4.000 first pass data

B T e e B e R
B.650 | *ErE KKK KKK KR RR KKK R KR KRR KRR RN 3.600
3.600 |*ErE KKK KKK RKR KRR KKK KR KRR KK RK R 3.550
3.B50 | *kkkrkk kK kKKK KR KRR KKK KR KR RRRK R, 3.500
3.500 |*Exkkrxk kK kKKK KR KRR KKK KR KR RRRKR 3,450
B.ABD | Kk kEk kKK kKKK KRR KK KKK KR KR RRRK 3,400
D400 |HErE KKK KKK KR KRR KKK KR KR KRR 3.350
3,350 |*Ekkkrkk kK kR AR KR KRR KKK KR KR KK 3.300
3.300 |*Erxkxk kK kR AR KR RR KKK KKK KRR 3.250
3.250 |*rkkxkkk kR kR KR RR KKK RKRKR 3.200
3.200 |HErxkxx kxR R AR KRR RRR KRR KRR 3.150
3,150 |*rxxkxrkk kR kKRR RA KA KKK 3.100
3,100 |**xxkrrkkrr AR KRR KKK KK 3.050
3,050 |*xxkxkkkkrk xRk KR RKRKKR 3.000
3.000 |*xxkxxkkkrrrkRRRRRRK 2.950
2.950 |*xxkrxxkkkk AR AR KRRAK 2.900
2.900 |*Exxkxxxrkrr R IR IR 2.850
2.850 |*xxkxxkkkrrrkrRRR 2.800
2.800 |*xxkxwkkkrkrkR KR 2.750
2.750 |xxxkxwkkkrkrkRk R 2.700
2.700 |xExxEkxwkkkrwRRR 2.650
2.650 |************* ............................ | 2.600

R e it Rl BT T P |

2.000 2.500 3.000 3.500 4.000
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VOH VS. VCC=V|O @ 105°C

MDD DDRDWWWWWWWWWWwwWwww

VOH VS.

MDD DDRDWWWWWWWWWWwwWwww

.650
.600

550
500
450

.400
.350
.300
.250
.200
.150

100
050
000

.950
.900
.850
.800
.750
.700
.650

.650
.600
.550
.500
.450

400
350
300

.250
.200
.150
.100
.050
.000

950
900
850

.800
.750
.700
.650

2.000 2.500 3.000 3.500 4.000

B T T T

P T ]

R Ty

P ]

R

I R R

I

KAKKKKKKRKKKK KR KK KR hRK Kk kK’ |
R

KkKKKKRRRKRKRK KK KR KRR R

KKK KKKRKRIR IR KR KK KKK
KKK KKKIRK KKK KR KK * K

KhKKKKKKKKKRKK KR KKK
KKK KKRIRK KKK KK KK

KKK KKK KKK KKK * K

KKK KKKKKK KKK KK,

KKK KKKK KKK KKK

KKK KKKK KKK KKK

L T E

P T ]

R Ty

P ]

R

I R R

I

L ]

R

R R R T TR

KKK KKKRKRIR IR KR KK KKK

Kk kkkkkkhhkkhhkkhkkk
KKK KKKKK KKK KKK * kK
KKK KKRIRK KKK KK KK

KEKKKKKRRKRK KK KKK

KKK KKKKKK KKK KK,

KKK KKKK KKK KKK

KKK KKKK KKK KKK

2.000 2.500 3.000 3.500 4.000
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-

first pass data

.600
.550
.500
.450
.400
.350
.300
.250
.200
.150
.100
.050
.000
.950
.900
.850
.800
.750
.700
.650
.600

first pass data

.600
.550
.500
.450
.400
.350
.300
.250
.200
.150
.100
.050
.000
.950
.900
.850
.800
.750
.700
.650
.600
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CONFIDENTIAL

CYPRESS Qualification Database

-_— EMBEDDED IN TOMORROW™

VOL VS. VCC=V|O @ 25°C

0.000 0.500 1.000 first pass data

LR bk bbbt
3.650 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.600 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.550 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.500 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.450 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.400 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.350 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.300 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.250 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.200 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.150 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.100 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.050 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.000 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.950 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.900 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.850 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.800 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.750 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.700 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.650 |.********************| 0.050

B R it

0.000 0.500 1.000

VOL VS. VCC=V|O @ 85°C

0.000 0.500 1.000 first pass data

LR bk bbbt
3.650 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.600 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.550 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.500 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.450 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.400 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.350 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.300 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.250 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.200 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.150 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.100 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.050 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
3.000 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.950 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.900 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.850 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.800 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.750 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.700 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.650 L********************l 0.050

B R it

0.000 0.500 1.000
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VOL VS. VCC=V|O @ 105°C

.650
.600
550
500
450
.400
.350
.300
.250
.200
.150
100

MDD DDRDWWWWWWWWWWwwWwww

LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk

L********************l

VOL VS. VCC=V|O @ -40°C

.650
.600
.550
.500
.450
400
350
300
.250
.200
.150
.100
.050
.000
950
900
850
.800
.750
.700

MDD DDRDWWWWWWWWWWwwWwww

LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk

L********************l
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.050
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.050
.050
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CONFIDENTIAL

CYPRESS Qualification Database

~=ag@> EMBEDDED IN TOMORROW™

VlH VS. V|0 (VCC =3V) @ 25°C

0.500 1.000 1.500 2.000 2.500 first pass data

et Rt EE T
3.000 | .. Kkkkkhkkhkkkhkhkkkk * 1.650
2.950 | ..., Khkkkkkhhhhkhkhkhkkkk k 1.600
2.900 L kkkkkkkkhkkhkkkhkkkk K 1.600
2.850 | ... . Khkkhkkkkkhkhkkhkhkkkk 1.550
2.800 | ... . Khkkhkkkkkhkhkkhkhkkkk 1.550
2,750 | ..., Kkkkkkhkkhhhhhhkhkkkk k 1.500
2.700 | ..., Kkkkkkhkkhhhhhhkhkkkk k 1.500
2.650 | ... Khkkkkkkkhkkkkk khkhkk k& 1.450
2.600 | ... Khkkkkkkkhkkkkk khkhkk k& 1.450
2.550 R 222222222222 2222222223 1.400
2.500 | ... ., Khkkkkkhkkhkhkkhhhkhhk k& & 1.400
2,450 | .. ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.350
2.400 | .. ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.350
2.350 | ... . 222223222222 2222322222%; 1.300
2.300 2222222322222 2222222322%; 1.300
2.250 | ... ... Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.250
2.200 | ... ... Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.250
2.150 | ... .. ... . ... .. Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.200
2.100 | ... .. .. ... . 2222222222222 23222222222222] 1.150
2.050 |...... ... ... . 2222222222222 23222222222222] 1.150
2.000 |..... .. .. ... Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.100
1.950 | ... .. ... . Khkkkkhkhkkhkhkhhhhkkkkkk kkk hk & 1.100
1.900 | ...... ... .. 1232222222222 32222222222222222 1.050
1.850 | ........ ... 1232222222222 32222222222222222 1.050
1.800 |......... . Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.000
1.750 | ...... ... . Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.000
1.700 2122222222323 2222 2222222222222 0.950
1.650 2122222222323 2222 2222222222222 0.950

et Rt EE T

0.500 1.000 1.500 2.000 2.500

VlH VS. V|0 (VCC = 3\/) @ 85°C

0.500 1.000 1.500 2.000 2.500 first pass data

R R il el RN
3.000 | teiii ok kK K KKk Kk KKk K | 1.650
2.950 | .. Kkkkkhkkhkkkhkhkkkk * 1.650
2.900 | ... Khkkkkkhhhhkhkhkhkkkk k 1.600
2.850 | ..., Khkkkkkhhhhkhkhkhkkkk k 1.600
2.800 2222222222222 2222221 1.550
2,750 | ..., Kkkkkkhkkhhhhhhkhkkkk k 1.500
2.700 | ..., Kkkkkkhkkhhhhhhkhkkkk k 1.500
2.650 | ... Khkkkkkkkhkkkkk khkhkk k& 1.450
2.600 | ... Khkkkkkkkhkkkkk khkhkk k& 1.450
2.550 R 222222222222 2222222223 1.400
2.500 | ... ., Khkkkkkhkkhkhkkhhhkhhk k& & 1.400
2.450 | .. ... . Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.350
2.400 | .. ... Khkkhkhkkhkhkhkkhkhkkhhk k& & 1.350
2.350 | ... . 222223222222 2222322222%; 1.300
2.300 | ... . 222223222222 2222322222%; 1.300
2.250 | ... ... Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.250
2.200 | ... ... Khkkkhhkhhhkhkhhkhkhkhkhhk k& & 1.250
2.150 | ... .. ... ... ... Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.200
2.100 | ... ... ... ... Khkkkkhkkkkhkhkhhkhkkkkkkk kk & 1.200
2.050 |...... ... ... . 2222222222222 23222222222222] 1.150
2.000 | ... .. .. ... . 2222222222222 23222222222222] 1.150
1.950 B L kkkkkkkkkhkkkkh kA kR A kA hkk kk K 1.100
1.900 | ........... 1232222222222 32222222222222222 1.050
1.850 | ........... 1232222222222 32222222222222222 1.050
1.800 |......... . Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.000
1.750 | ...... ... . Khkkhkhkhhhkkkhkhkkkkkkkk kh kkkk k & 1.000
1.700 2122222222323 2222 2222222222222 0.950
1.650 2122222222323 2222 2222222222222 0.950

R e it Rl BT T P |

0.500 1.000 1.500 2.000 2.500
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Qualification Database

VlH VS. V|0 (VCC = 3\/) @ 105°C

0.500 1.000 1.500 2.000 2.500
e i R 2
3.000 | ... khkkkkkkkkkkkkkk kk*k
2.950 | ... .. khkkhkhkhkkkhkkkkkk ok
2.900 KKK KKK KKK KK KK KKK KKK
2.850 | ... ... . khkkkkkkkkkkkkkkkk kkk
2.800 | ... . khkkkkkkkkkkkkkkkk kkk
2.750 | ... khkkkkhkhkhkkkkkkkkkk ok
2.700 | .. khkkkkhkhkhkkkkkkkkkk ok
2.650 | .. ... .. kkkkkkkkkkkkkkkkkkk kk k
2.600 | ... .. kkkkkkkkkkkkkkkkkkk kk k
2.550 L kkkkkkkkkkkkkkkkkkkkkk ok
2.500 | ... kkhkkhkhkhkhkhkhkkkkk kk &
2.450 | ... KKK KK KKK KKK KKK KKK KKk Kk K
2,400 | ... . hhkkkkkkkkkkkkkkkkkkk kk k
2.350 | ... KEKKKKK KK KR KR KR KR KR KRR R * K
2.300 L Rk kkkkkkkkkkkkkkkkkkkkkk ok
2.250 | ... KRk kKKK KK KKK KKK KR KK KAk Kk K
2.200 |.... . KEKK KKK KR KR KR KR KR KR AR KRR R * K
2.150 |[..... ... ... ... KEKK KKK KR KR KR KR KR KR AR KRR R * K
2.100 |[............. KRKKKKKKRKKKKKK KKK KRR KR AR Kk Kk
2.050 |[............. KRKKKKKKRKKKKKK KKK KRR KR AR Kk Kk
2.000 |..... . KAKKKKKKKRKK KK KK KR KR AR KR AR K KKk
1.950 |............ KAKKKKKKKRKK KK KK KR KR AR KR AR K KKk
1.900 |........... KRKKKKKRKKKRKKRKKRRKK KRR KRR KKK KKK
1.850 |........... KRKKKKKRKKKRKKRKKRRKK KRR KRR KKK KKK
1.800 |.......... khkkkkkkhkhhkhhhhkhkhkhkhhhhhkhhkhkhhhkhdk
1.750 | .......... khkkkkkkhkhhkhhhhkhkhkhkhhhhhkhhkhkhhhkhdk
1.700 L Rk Rk kkkkkhkkhkhkkhkkhkkkhkhkhhkkhkkkkkk
1.650 L Rk kkkkkkkkkkkkhkkhkhkkhkkkkkhkhkhhkhh kK
e i R 2
0.500 1.000 1.500 2.000 2.500

VlH VS. V|0 (VCC =3V) @ -40°C

.000
.950
.900
.850
.800
.750
.700
650
600
550
.500
.450
.400
.350
.300
.250
200
150
100
.050
.000
.950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

LKk Kk kk Kk hkhk KK hkRk KKK KKK

Kk kkkkkk ok kk ok hkk kK

.................... KEKKKKKKKR KK KRR KKK KR K

L kkkKkKkhkhkKKk kR KK hkh Kk hhkhk Kk kK

KK KK KK KK KK KK KK KK KKk hok &

B R T T

L T ]

........... KEKKKKKRKRKRKRK KK KR KR KRR KKK AR K

B R R R R T TR

B R R R R T TR

1.500 2.000
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.-

first pass data

OFRRPRRERRPEREPERERERPEPREPEREEREPEPEREERRERRERRER

.650
.600

600
550
550

.500
.500
.450
.450
.400
.400

350
350
300

.300
.250
.200
.200
.150
.150

100
100
050

.050
.000
.000
.000
.950

first

OCOORRKHERRERRERERPEREPEREREREPERERERERRERERRERRERR

.650
.650
.600
.600
.550
.500
.500

450
450
400

.400
.350
.350
.300
.300
.250

250
200
150

.150
.100
.100
.050
.050
.000
.950
.950
.950

pass data

CYPRESS

EMBEDDED IN TOMORROW ™
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CYPRESS Qualification Database

~=ag@> EMBEDDED IN TOMORROW™

V||_ VS. V|0 (Vcc =3V) @ 25°C

0.000 0.500 1.000 1.500 2.000 first pass data

et Rt EE T
3,000 |rrrkkrkkkkkkhkhkhkkk Rk Rk hkkhk 1.300
D .050 |*kkkkkkkkkkhhkhkhkhkhkhkhkhkkhk 1.300
2,000 |*rkhkkkkkkkhkkhhhkhkhkhkhhhhhkkk 1.300
2. 850 |rkkkkkkkkkkkkkkkhkkhkk Rk kKRR R 1.250
2. 800 |*rkkrkkkkkkk ko khk Rk kKRR R 1.250
2.750 kkkkkkkkkkhhkhhkkhkkkkkhkx 1.250
2.700 kkkkkkkkkkhhkhhkkkkkkkkrx 1.200
2.650 kkkkkkkhk Ak khkhkdkhkhhkhk k¥ 1.200
2.600 kkkkkkkhk Ak khkhkdkhkhhkhk k¥ 1.200
2.550 ************************... 1.150
2.500 kkkkkkkkkkkkkhhkkk ks 1.150
2.450 kkkkkkkkkkkkkhhkkkkkkkkx 1.100
2.400 kkkkkkkkkkkkkhhkkkkkkkkx 1.100
2.350 kkkkkkkhkhkhkkhkkhkdkhkdkhkhkhkkxk 1.100
2.300 kkkkkkkhkhkhkhkhkkhkkkdkhk kK 1.050
2.250 kkkkkkkhkhkhkhkhkkhkkkdkhk kK 1.050
2.200 kkkkkkkkkkkkkkkkkkkkk 1.000
2.150 kkkkkkkkkkkkkkkkkkkkk 1.000
2.100 kkkkkkkkkkkkkkkkkkkkk 1.000
2.050 kkkkkkkkkkkkkkkkkkkx 0.950
2.000 kkkkkkkkkkkkkkkkkkkx 0.950
1.950 kkkkkkkkkkkkkkkkkkx 0.900
1.900 kkkkkkkkkkkkkkkkkkx 0.900
1,850 |*kkkkkkkkkkkkkkkkkk 0.900
1.800 |*kkkkkkkkkkkkkkkkkk 0.900
1,750 |*kkkkkkkkkkkkkkkkk 0.850
1,700 |*kkkkkkkhkkhkkkhkhkr 0.850
1,650 |*kkkkkkkhkkhkkhkrk 0.800

B i e

0.000 0.500

V||_ VS. V|0 (Vcc = 3\/) @ 85°C

0.000 0.500 1.000 1.500 2.000 first pass data

R e it Rl BT T P |
3000 | *rkkkkkkkkkkk Rk kKRR KRR KR KK | 1.300
D .050 |rkkkkkkkkkkkkhkkkhkhkkkkkk Rk 1.300
2,000 |*rkkkrkkkkkkkkhkkrkhkhkk Rk kKRR R 1.250
2. 850 |rkkkkkkkkkkkkkkkhkkhkk Rk kKRR R 1.250
2.800 |*rrkrkkkkkhkkkhhkkkhkhkhhh Kk 1.250
D .TB0 | hkkkkkkkkkkkkkkkkkkk Rk kKRR 1.200
2.T00 |rrkkkkkkkkkkkkkkrkkkkk Rk kKRR 1.200
2. 650 |*rkkkkkkkkkkhkkhhkhkkkhkhkh Kk * 1.200
2.600 |rrrkrkkkk kA kR kR kA k kR kk K 1.150
2. B50 |*kkkkkkkkkkk ko kkkkk kR Kk 1.150
2. 500 |*rkhkkkkkkkkkhkhkkrkkkhkkkk K 1.150
D LABD | hkkkkkkkkkkkkkkkkkkkkkk 1.100
D .A00 |rrkkkkkkkkkkkkkkkkkkk kKRR 1.100
2350 |rkkkkkkkkkkkkkkrkkkkkRKk 1.050
2.300 |rrkkrkkkkkkkkk kR kR RkR K 1.050
2250 |rkkkkkkkkkkkkk kR kkR K 1.050
2,200 |rrkkkkkkkkkkkk Rk Rk RAkR 1.000
2. 150 |*rrkkkkkkkkkkkhkkhkkrkk kK 1.000
2.100 |*rrkrkkrkkkk Kk kR Rk 0.950
2.050 |*rkkkrkkrkkkkkrkrhhkhrh*k 0.950
2.000 |*rrkrkkrkkkkr Kk kR ARk 0.950
1,950 |*kkkkkkkhkkhkkkhkhkh Kk 0.900
1.900 |*kkkkkkkkkkkkkkkkkk 0.900
1,850 |*kkkkkkkkkkkkkkkkkk 0.900
1.800 |*kkkkkkkkkkkkkkkkkk 0.900
1,750 |*kkkkkkkkkkkkkkkkk 0.850
1,700 |*kkkkkkkhkkhkkhkhkr 0.850
1,650 |*kkkkkkkhkkhkkhkrk 0.800
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Qualification Database

V||_ VS. V|0 (Vcc = 3\/) @ 105°C

000 R
950 R
900 KAKKKKKKRKKRKKR KK KKK KRR KK KKK |
850 I R R
800 I R R

750 I

700 I

650 L ]

600 L ]

BEQ | **kkkkkkkkkkkkk kR kR Rk KKK K
SO0 |***kkkkkkkkkkhkkk kR K k¥

450 R

400 R
350 R R R T TR
300 R R R T TR
250 KKK KKKRKRIR IR KR KK KKK

200 KKK KKKRKRIR IR KR KK KKK

150 KKK KKKRKRIR IR KR KK KKK

100 KKK KKKIRK KKK KR KK * K

050 KKK KKKIRK KKK KR KK * K

000 KKK KKKIRK KKK KR KK * K

950 KKK KKKKK KKK KKK * kK

Q00 |***kkkkrkkkkk Kk kR kR*
BE(Q | kKR KK KRKK KK KK KK KR K

8OO0 |***kkkkk kR RK KK KK KK
TEQ | kK kR KR KR KR KKK KK KK

TOQ |*kkk kR KA KK KK KK KKK

FREPFREFREPREFEFDODDODNDDDDODDMDDDODODDDDODODDDDDDDODNDDNDDNDW

650 |***k Kk Rk KK KK KK KKK

V||_ VS. V|0 (Vcc =3V) @ -40°C

000 |****************************
950 P ]
900 R

850 R

750 I R R

700 I R R

650 I R R

600 I

BEQ | **k*kkkkkkkkkkk kR kR RKK KR KK
SO0 |**k*kkkkkkkkkkk kR kA Rk KK * K

450 L ]

400 L ]

350 R

300 R

250 R R R T TR

200 R R R T TR

150 R R R T TR

100 KKK KKKRKRIR IR KR KK KKK

050 KKK KKKRKRIR IR KR KK KKK

000 KKK KKKIRK KKK KR KK * K

OB(Q |***kkk kA kk kKKK kKKK KK

900 KKK KKKIRK KKK KR KK * K

850 KKK KKKKK KKK KKK * kK

800 KKK KKKKK KKK KKK * kK

750 KKK KKRIRK KKK KK KK

TOQ | *kkr kKRR KK KK KKK KKK

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

650 |*k*k kKA KK KK KK KK KR

Document Number: 002-21356 Rev. *B

SO0 |**H**kk kR KKK KK KK KR KRKKK KK KK

first

.300
.300
250
250
250
.200
.200
.150
.150
.150
.100
100
100
050
.050
.000
.000
.000
.950
.950
950
900
900
.900
.850
.850
.800
.800

OO O0OO0O0OOOO0OORREPRERERERERRERERERERRERRERERR

first

.350
.350
.300
.300
.300
.250
.250
250
200
200
.150
.150
.150
.100
.100
.050
050
050
000
.000
.950
.950
.950
.900
.900
.850
.850
.850

OCO0OO0OO0OO0OO0OOORREPRERERERERERRERPERERRERERRERRERERERR

.-

pass data

pass data
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CYPRESS Qualification Database

~=ag@> EMBEDDED IN TOMORROW™

VOH VS. V|0 (Vcc =3V) @ 25°C

1.500 2.000 2.500 3.000 3.500 first pass data

et Rt EE T
3.000 kkkkkkkkkkhhhkhhkkhkkk ko krx 2.950
2.950 IEE SRS RS RS EE SRS SRR EEEEES] 2.900
2.900 (E RS RS RS RS RS EEEESES SRR RS RS 2.850
2.850 kkkkkkkkkkhhkhhkkkkkkkkkkkx 2.800
2.800 kkkkkkkkkkhhkhhkkhkkkkkhkx 2.750
2.750 kkkkkkkkkkhhkhhkkkkkkkkrx 2.700
2.700 kkkkkkkkkkkkkhhkkk ks 2.650
2.650 kkkkkkkhkhkhkkhkkhkdkhkdkhkhkhkkxk 2.600
2.600 kkkkkkkhkhkhkhkhkkhkkkdkhk kK 2.550
2.550 *********************.. 2.500
2.500 kkkkkkkkkkkkkkkkkkkx 2.450
2.450 kkkkkkkkkkkkkkkkkkx 2.400
2.400 kkkkkkkkkkkkkkkkkk 2.350
2.350 kkkkkkkkhkkkkkkkkk 2.300
2.300 kkkkkkkkkkkkkkkk 2.250
2.250 kkkkkkkkkkkkkkk L, 2.200
2.200 kkkkkkkkkkkkkk L, 2.150
2.150 kkkkkkkkkkkkk L. 2.100
2.100 kkkkkkkkkkkk ... 2.050
2.050 kkkkkkkkkkk .. 2.000
2.000 kkkkkkkkkk . 1.950
1.950 kkkkkkkkk e . 1.900
1.900 kkkkkkokk e e 1.850
1.850 |[****x*%x* 1.800
1.800 1.750
1.750 1.700
1.700 1.650
1.650 1.600

1.500 2.000 2.500 3.000 3.500

VOH VS. V|0 (Vcc = 3V) @ 85°C

1.500 2.000 2.500 3.000 3.500 first pass data

R e it Rl BT T P |
3.000 |****************************** ........... | 2.950
2.950 kkkkkkkkkkhhhkhhkkhkkkkkhk ko kx 2.900
2.900 kkkkkkkkkkkkkhhkkhkkk ks krr 2.850
2.850 kkkkhkhkhkhk Ak khkhkdkhkdhkhkhkkhk k¥ 2.800
2.800 **************************. 2.750
2.750 kkkkkkkkkkhhkhhkkkkkkkkrx 2.700
2.700 kkkkkkkkkkkkkhhkkk ks 2.650
2.650 kkkkkkkhkhkhkkhkkhkdkhkdkhkhkhkkxk 2.600
2.600 kkkkkkkhkhkhkhkhkkhkkkdkhk kK 2.550
2.550 *********************.. 2.500
2.500 kkkkkkkkkkkkkkkkkkkx 2.450
2.450 kkkkkkkkkkkkkkkkkkx 2.400
2.400 kkkkkkkkkkkkkkkkkk 2.350
2.350 kkkkkkkkkkkkkkkkkx 2.300
2.300 kkkkkkkkkkkkkkkx L, 2.250
2.250 kkkkkkkkkkkkkkk L, 2.200
2.200 kkkkkkkkkkkkkk L, 2.150
2.150 kkkkkkkkkkkkk L. 2.100
2.100 kkkkkkkkkkkk ... 2.050
2.050 kkkkkkkk k& Kk 2.000
2.000 kkkkkkkk k¥ 1.950
1.950 *********. 1.900
1.900 kkkkkkokk e e 1.850
1.8B0 |[***xkkk e 1.800
1.800 [ ***kkk e e e 1.750
1.TB0 [ * % kk ke e e 1.700
1. 1.650
1. 1.600
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VOH VS. V|0 (Vcc = 3\/) @ 105°C

1.500 2.000 2.500 3.000 3.500

000 P T ]

950 R Ty
900 P ]

850 R

800 I R R

TEQ | Kkkkkkk kR KR KK KK KK KKKRR KK KK

700 L ]
650 R

600 R R R T TR

BEQ | **k*kkkkkkkkkkkkk kR R kK
SO0 |**x*kkk ks kkkkkkkkkk Rk
ABQD | **k*kkkkkkk kR kR kR KR ¥
AQD |*rxxkkk kK kKKK KKK R KK

350 KKK KKK KKK KKK * K

300 |*rrEkrkk KK KK KKK KKK
250 |*rxrkrkk kKKK KK KKK
200 |FrxrExxk kKKK AR KR

150 |*kkrk kxR kKK KKK
100 |***xrkrkr KRR
050 |***x*xkxrkx

000 |***x*xkxnx
O5Q |***xkxrk*
900 |*x*xkrN%

850 |***x%x%
.800
.750
.700
. 650

FREPFREFREPREFEFDODDODNDDDDODDMDDDODODDDDODODDDDDDDODNDDNDDNDW

1.500 2.000 2.500 3.000 3.500
VOH VS. V|0 (Vcc =3V) @ -40°C

1.500 2.000 2.500 3.000 3.500

D00 | hkrkrrarkhkhkhkhkrhhkhhhhhonsn |
OB (Q | *kkkkkkk kA kKKK KK KK KRR KKK KK KK

900 P ]

850 R

800 KAKKKKKKRKKRKKR KK KKK KRR KK KKK |
750 I

TOO | *kkk kKRR KRRk KK KKK KKK KKK
AR
600 |***r*rk kR RA KK KK KK KK KRR K

BEQ | **k*kkkkkkkkkkkkk kR R kK

500 KKK KKKIRK KKK KR KK * K
450 KKK KKKKK KKK KKK * kK
400 KKK KKRIRK KKK KK KK

350 |*rkEEkEE KK KK KK KK KKK
300 |*rxrxrk KK AK KKK KKK
250 |*rxrkrkk kKKK KK KKK

200 |FrrExxERF KK AR KR
150 |*kkx kxR kKK KKK
100 |***xrkrkr KRR

050 |*****xkxrkx
000 |***x*xrxnx

O5Q |***kkrxrkk
900 |***xkrr%
850 |****%x%
800 |***x*x

.750 KRKKK

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW
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.-

first pass data

FRREPREFREPRERPEFEDODMDDDODNDMDDDODDDDDDODDODDODDODDDODDODNDNDDNDDND

.950
.900
.850
.800
.750
.700
.650
.600
.550
.500
.450
.400
.350
.300
.250
.200
.150
.100
.050
.000

950
900
850

.800
.750
.700
.650
.600

first

FRPREFREPREPREPREPFEDMDDDODDDDDDODDDDODDODDDDODDNDODNDNDDNDDNDDND

.950
.900
.850
.800
.750
.700
.650
.600
.550
.500
.450
.400
.350
.300
.250
.200
.150
.100

050

.000
.950
.900
.850
.800
.750
.700
.650
.600

pass data
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-_— EMBEDDED IN TOMORROW™

VOL VS. V|0 (VCC =3V) @ 25°C

0.000 0.500 1.000 first pass data

LR bk bbbt
3.000 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.950 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.900 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.850 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.800 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.750 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.700 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.650 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.600 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.550 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.500 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.450 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.400 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.350 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.300 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.250 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.200 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.150 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.100 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.050 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.000 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.950 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.900 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.850 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.800 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.750 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.700 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.650 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050

e 2 il it

0.000 0.500 1.000

VOL VS. V|0 (VCC =3V) @ 85°C

0.000 0.500 1.000 first pass data

B R it
3.000 L********************l 0.050
2.950 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.900 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.850 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.800 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.750 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.700 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.650 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.600 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.550 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.500 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.450 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.400 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.350 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.300 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.250 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.200 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.150 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.100 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.050 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
2.000 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.950 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.900 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.850 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.800 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.750 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.700 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050
1.650 Jkkkkkkkkhkhkhkhkkkkkkkkk 0.050

B R it

0.000 0.500 1.000
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VOL VS. V|0 (VCC = 3\/) @ 105°C

.000
.950
900
850
800
.750
.700
.650
.600
.550
.500
450
400
350
.300
.250
.200
.150
.100
.050
000
950
900
.850
.800
.750
.700
.650

FREPFREFREPREFEFDODDODNDDDDODDMDDDODODDDDODODDDDDDDODNDDNDDNDW

LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk
LK kk KKk hkhk Kk hhk KA hh Kk hhk

VOL VS. V|0 (VCC =3V) @ -40°C

.850
.800
.750
.700
650
600
550
.500
.450
.400
.350
.300
.250
200
150
100
.050
.000
.950
.900
.850
.800
.750
.700
.650

FREFREPREFREPREFDODMDDDODDDDDDODDDDODDODDDDDDODDDDODNDNDDNDDNDW

|.********************|
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"
R1312233223333323321T"

LK kk KKk hkhk Kk hhk KA hh Kk hhk
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first pass data

OO0 0000000000000 O0OO0O0OOOOOOOOOO

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

first

OO0 0000000000000 O0OO0O0O0OO0OO0O0O0O0OO0O0OO0OO0O

.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050
.050

pass data

.-
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Added “Introduction”.

Added “Die Photograph”.

Added “Pad Definition Table”.

Added “Physical Sector Layout”.

Added “Sector Enlargement”.

Added “Die Processing Summary”.

Updated Product Information:

Updated LAE064:

Updated details under “Theta Ja” and “Psi Jt".
Updated LAAOG4:

Updated details under “Theta Ja” and “Psi Jt".
Updated VBUOSE:

Updated details under “Product Description”, “Theta Ja”, “Psi Jt”, “Die”,

“Die Size” and “Density”.

Updated TS056:

Updated details under “Theta Ja” and “Psi Jt".
Added “Assembly Bonding Diagram”.

Added “Test Methodology”.

Added “Generalized Test Flow”.

Updated Quality and Reliability Data:

Added “S29GL128S High Temperature Operating Life Test
Configuration”.

Added “Characterization Test Results”.
Added “DC Device Characterization Data”.
Added “AC Device Characterization Data”.
Added “Shmoo Plots”.

Updated to new template.
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18. Non-Disclosure Agreement

PURPOSE. The Product Qualification Databases (QDB) are unpublished works which contain confidential
information of Cypress. They are also protected under the copyright laws. QDBs have been created to assist
customers in the qualification of Cypress products. Access to this document is limited to customers of
Cypress products (Recipient) who agree to be bound by the terms of this agreement.

PERMITTED USE. RECIPIENT OF QDB AGREES TO ACCESS AND USE QDB ONLY FOR INTERNAL
USE AND SOLELY FOR QUALIFYING CORRESPONDING CYPRESS PRODUCTS. Recipient also agrees
not to remove any notices or markings from the QDBs. Recipient further agrees to not disclose or make
available in any form the QDBs to any party. Recipient shall use the same degree of care, but not less than
reasonable care, to prevent the unauthorized use, dissemination or publication of the QDB, as the Recipient
uses to protect its own confidential information. Except for the expressed limited use right granted above,
nothing herein shall be construed as granting, by implication or estoppel, any other right under any of
Cypress’s copyrights, patents or trade secrets.

DISCLAIMER. Cypress believes the information in this publication is accurate as of its publication date; such
information is subject to change without notice. Cypress is not responsible for any inadvertent errors.

NO WARRANTY. ALL QDBs ARE PROVIDED “AS I1S8” WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED. CYPRESS HEREBY DISCLAIMS ALL WARRANTIES AND CONDITIONS WITH REGARD TO
QDBs, INCLUDING ALL WARRANTIES, IMPLIED OR EXPRESS, OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL CYPRESS BE
LIABLE FOR ANY DAMAGES WHATSOEVER, (INCLUDING, WITHOUT LIMITATION, DAMAGES
RESULTING FROM LOSS OF USE, DATA OR PROFITS), WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORT RELATED ACTION, ARISING OUT OF, OR IN CONNECTION WITH, OR
IN CONTEMPLATION OF THE USE OR PERFORMANCE OF QDBs PROVIDED FROM THIS SERVER,
EVEN IF CYPRESS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

CYPRESS CONFIDENTIAL
Copyright © 2013-2019 CYPRESS. All Rights Reserved.
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Sales, Solutions, and Legal Information

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

Am® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Projects | Video | Blogs | Training | Components

Technical Support
cypress.com/support

© Cypress Semiconductor Corporation, 2013—-2019. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”). This document, including any software or
firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress
reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants
you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce
the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or
indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by
Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the
Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach, such
as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED USING
CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATALOSS OR THEFT, OR OTHER SECURITY INTRUSION (collectively, “Security
Breach”). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any Security Breach. In
addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to deviate from published specifications. To the extent permitted
by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It is the
responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. “High-Risk Device”
means any device or system whose failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations, surgical implants, and other
medical devices. “Critical Component” means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly or indirectly, the failure of the High-Risk
Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any use of
a Cypress product as a Critical Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates, distributors, and assigns harmless from
and against all claims, costs, damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property damage arising from any use of a Cypress
product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any High-Risk Device except to the limited extent that (i)
Cypress's published data sheet for the product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has given you advance written authorization to
use the product as a Critical Component in the specific High-Risk Device and you have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.

Document Number: 002-21356 Rev. *B Revised August 09, 2019 Page 68 of 68



MPN's AFFECTED

Marketing Part Number

Sample Order Part Number

Sample Availability

00003302768

S29GL01GS10DHA020-002

2-4 weeks lead time

00003302776

S29GL512510DHA020-002

2-4 weeks lead time

051GL256S90TFI010

S29GL256S90TFA010-002

2-4 weeks lead time

051GL512S10TFI010

S29GL512S10TFA010-002

2-4 weeks lead time

0791074549RFUO0

S29GL256S10TFB010-002

2-4 weeks lead time

0791075319RFUO0O

S29GL01GS11TFB020-002

2-4 weeks lead time

0791077399RQA00

S29GL512S11TFB010-002

2-4 weeks lead time

0791085869RCP0O0

S29GL128S10TFB010-002

2-4 weeks lead time

10324-02440

S29GL512S11TFB020-002

2-4 weeks lead time

10324-04890

S29GL01GS11TFB020-002

2-4 weeks lead time

110778

S29GL128S10DHB010-002

2-4 weeks lead time

121877

S29GL256S10DHB020-002

2-4 weeks lead time

122046

S29GL128S10DHB020-002

2-4 weeks lead time

156739-1 A

S29GL128S510DHA020-002

2-4 weeks lead time

170-0121-000

S29GL512S11DHA020-002

2-4 weeks lead time

170-0157-000 D

S29GL512S11GHB020-002

2-4 weeks lead time

2325090

S29GL01GS11DHA020-002

2-4 weeks lead time

2437528

S29GL256S90DHA020-002

2-4 weeks lead time

2437530

S29GL256S90DHA020-002

2-4 weeks lead time

2444259

S29GL01GS10DHA020-002

2-4 weeks lead time

2603571

S29GL256S10DHB020-002

2-4 weeks lead time

2603572

S29GL256S10DHB020-002

2-4 weeks lead time

2675454

S29GL256S90DHA020-002

2-4 weeks lead time

2681695

S29GL256S90DHA020-002

2-4 weeks lead time

28319201

S29GL256S90TFA020-002

2-4 weeks lead time

28326167

S29GL512510DHA020-002

2-4 weeks lead time

28328261

S29GL512S10TFA020-002

2-4 weeks lead time

28329184

S29GL01GS11DHAV20-002

2-4 weeks lead time

28335081

S29GL128S11DHB020-002

2-4 weeks lead time

28377399

S29GL256S90DHA020-002

2-4 weeks lead time

28384698

S29GL128S90DHA010-002

2-4 weeks lead time

28443776

S29GL01GS11DHB020-002

2-4 weeks lead time

28456781

S29GL512S11DHB020-002

2-4 weeks lead time

28471162

S29GL256S10DHB020-002

2-4 weeks lead time

28633886

S29GL01GS11DHB020-002

2-4 weeks lead time

(||| |w| > >]|>

28633887

S29GL512511DHB020-002

2-4 weeks lead time

2102912ABTA-R

S29GL128S10DHB020-002

2-4 weeks lead time

315-0825-000 AAA

S29GL128S90DHA020-002

2-4 weeks lead time

457780-8510

S29GL256S90TFA010-002

2-4 weeks lead time

457780-8520

S29GL128S90TFA010-002

2-4 weeks lead time

462791-0870

S29GL512S11TFAV10-002

2-4 weeks lead time

51-02204V01-A

S29GL01GS10DHA020-002

2-4 weeks lead time

51-22113Z01-A

S29GL512S10TFA010-002

2-4 weeks lead time

51-22808201-A

S29GL128S90TFA010-002

2-4 weeks lead time

51-22809Z01-A

S29GL256S90TFA010-002

2-4 weeks lead time




51-28571Z01-A

S29GL01GS10DHA020-002

2-4 weeks lead time

51-32240Z01-A

S29GL512S11TFB010-002

2-4 weeks lead time

629768800A

S29GL128S10DHB020-002

2-4 weeks lead time

793.560-00

S29GL512511DHB020-002

2-4 weeks lead time

7GA6Y0090MO

S29GL256S10TFB010-002

2-4 weeks lead time

7GAG6Y0216F0

S29GL01GS11TFB010-002

2-4 weeks lead time

8 611 200 138

S29GL256S10DHB020-002

2-4 weeks lead time

8611 200 160

S29GL01GS11TFA020-002

2-4 weeks lead time

8 611 200 891

S29GL512S10DHA020-002

2-4 weeks lead time

8611 200914

S29GL01GS10DHA020-002

2-4 weeks lead time

8 611 200 915

S29GL512S10DHA020-002

2-4 weeks lead time

8611 200 948

S29GL01GS10DHA020-002

2-4 weeks lead time

8 611 200 975

S29GL512S11TFA020-002

2-4 weeks lead time

8611 200 976

S29GL128510DHB020-002

2-4 weeks lead time

8 611 200 977

S29GL256S90TFA020-002

2-4 weeks lead time

8611 200 989

S29GL512511DHB020-002

2-4 weeks lead time

811600-69370870

S29GL512S10TFA010-002

2-4 weeks lead time

811600-71480870

S29GL128S90TFA010-002

2-4 weeks lead time

811600-78030870

S29GL01GS10TFA010-002

2-4 weeks lead time

811600-79240870

S29GL01GS11TFB010-002

2-4 weeks lead time

811600-79250870

S29GL512S11TFB010-002

2-4 weeks lead time

811600-81300870

S29GL256S90TFA010-002

2-4 weeks lead time

8611200171

S29GL01GS11TFB020-002

2-4 weeks lead time

8611200277

S29GL256S10DHA020-002

2-4 weeks lead time

8611200278

S29GL256S10DHA020-002

2-4 weeks lead time

8909003587

S29GL01GS11DHB010-002

2-4 weeks lead time

8909007326

S29GL128S10DHB020-002

2-4 weeks lead time

949587-9870

S29GL256S10DHB020-002

2-4 weeks lead time

949587-9870

S29GL256S10DHB020-002

2-4 weeks lead time

949587-9890

S29GL256S10DHAV10-002

2-4 weeks lead time

949587-9890

S29GL256S10DHAV10-002

2-4 weeks lead time

949587-997

S29GL256S90TFA010-002

2-4 weeks lead time

949587-9970

S29GL256S90TFA010-002

2-4 weeks lead time

949588-0020

S29GL128S90TFA010-002

2-4 weeks lead time

949588-0080

S29GL01GS11TFB020-002

2-4 weeks lead time

949588-0470

S29GL512S11TFB010-002

2-4 weeks lead time

955153-00027

S29GL128S10TFB020-002

2-4 weeks lead time

99326-00904

S29GL128S90TFA020-002

2-4 weeks lead time

99326-01329

S29GL128S90TFA010-002

2-4 weeks lead time

99326-1241

S29GL512511DHA020-002

2-4 weeks lead time

99326-E1241

S29GL512S11DHA020-002

2-4 weeks lead time

99326-E1270

S29GL512510DHA020-002

2-4 weeks lead time

99326-E1270-A

S29GL512S10DHA020-002

2-4 weeks lead time

A008T813.00

S29GL256S90FHA020-002

2-4 weeks lead time

A008T813.01

S29GL256S90FHA020-002

2-4 weeks lead time

A008T830.00

S29GL128S90FHA020-002

2-4 weeks lead time

A008T830.01

S29GL128S90FHA020-002

2-4 weeks lead time




A2C00641800

S29GL512S11DHB020-002

2-4 weeks lead time

A2C00713500

S29GL512S511FHB020-002

2-4 weeks lead time

A2C00949500

S29GL128S90TFA020-002

2-4 weeks lead time

A2C01206600

S29GL01GS11FHB020-002

2-4 weeks lead time

A2C01743000

S29GL256S10FHB020-002

2-4 weeks lead time

A2C01743000

S29GL256S10FHB020-002

2-4 weeks lead time

A2C02695700

S29GL512S11FHB020-002

2-4 weeks lead time

A2C03281500

S29GL01GS11FHB020-002

2-4 weeks lead time

A2C03283100

S29GL256S10TFB020-002

2-4 weeks lead time

A2C03283100

S29GL256S10TFB020-002

2-4 weeks lead time

>|x|>(>(>"|>|>>|>|>

A2C03292100

S29GL128S10TFB020-002

2-4 weeks lead time

C3FBRY000049

S29GL256S90DHA010-002

2-4 weeks lead time

E3203006919

S29GL512S11DHB010-002

2-4 weeks lead time

E3203008668

S29GL256S10TFB020-002

2-4 weeks lead time

E3203009375

S29GL512S11DHB010-002

2-4 weeks lead time

EAN62691701

S29GL01GS10TFA020-002

2-4 weeks lead time

EE3203008668

S29GL256S10DHB020-002

2-4 weeks lead time

F020068611

S29GL256S10DHB020-004

2-4 weeks lead time

F030068611

S29GL256S10DHB020-002

2-4 weeks lead time

GE410199 1

S29GL512511DHB010-002

2-4 weeks lead time

GEA410199-1

S29GL512S11DHB010-002

2-4 weeks lead time

1IS29GL256S-10DHB02-TR

S29GL256S10DHB020-002

2-4 weeks lead time

K770024CF0C000

S29GL512S11DHAV20-002

2-4 weeks lead time

P770009CF9C000

S29GL256S10DHA020-002

2-4 weeks lead time

P770010CF9C000

S29GL256S10TFA020-002

2-4 weeks lead time

P770010C-F9C000

S29GL256S10TFA020-002

2-4 weeks lead time

P770011CF9C000

S29GL256S11DHB020-002

2-4 weeks lead time

P770011C-F9C000

S29GL256S11DHB020-002

2-4 weeks lead time

P770011CF9C006

S29GL256S11DHB020-002

2-4 weeks lead time

P770011CF9C353

S29GL256S11DHB020-002

2-4 weeks lead time

P770011C-F9C353

S29GL256S11DHB020-002

2-4 weeks lead time

P770011CF9C375

S29GL256S11DHB020-002

2-4 weeks lead time

P770011C-F9C375

S29GL256S11DHB020-002

2-4 weeks lead time

P770011CF9C975

S29GL256S11DHB020-002

2-4 weeks lead time

P770011C-F9C975

S29GL256S11DHB020-002

2-4 weeks lead time

P770011CF9CAT76

S29GL256S11DHB020-002

2-4 weeks lead time

P770011C-FO9CA76

S29GL256S11DHB020-002

2-4 weeks lead time

P770012CF9C000

S29GL256S11TFB020-002

2-4 weeks lead time

P770012C-F9C000

S29GL256S11TFB020-002

2-4 weeks lead time

P770013CF9C000

S29GL256S11DHAV20-002

2-4 weeks lead time

P7700170F9C000

S29GL256S90DHA020-002

2-4 weeks lead time

P7700170-F9C000

S29GL256S90DHA020-002

2-4 weeks lead time

P770019CF8C000

S29GL128S10TFA020-002

2-4 weeks lead time

P770019CF8C002

S29GL128S10TFA020-002

2-4 weeks lead time

P770019DF8C003

S29GL128S10TFA020-002

2-4 weeks lead time

P770020CF5C000

S29GL01GS11DHB020-002

2-4 weeks lead time

P770020C-F5C000

S29GL01GS11DHB020-002

2-4 weeks lead time




P770021DF9C000

S29GL256S10DHB020-002

2-4 weeks lead time

P770021D-F9C000

S29GL256S10DHB020-002

2-4 weeks lead time

P770023CFOC000

S29GL512S11DHA020-002

2-4 weeks lead time

P7700280F0C000

S29GL512S11TFA020-002

2-4 weeks lead time

P770028CFOC000

S29GL512S11TFA020-002

2-4 weeks lead time

P770035DF90000

S29GL256S10DHB020-002

2-4 weeks lead time

P770035D-F90000

S29GL256S10DHB020-002

2-4 weeks lead time

P770038DF5C000

S29GL01GS11DHA020-002

2-4 weeks lead time

P770038D-F5C000

S29GL01GS11DHA020-002

2-4 weeks lead time

P770055CFYCO000

S29GL128S90DHA020-002

2-4 weeks lead time

S29GL01GS10DHA013

S29GL01GS10DHA010-002

2-4 weeks lead time

S29GL01GS10DHA020

S29GL01GS10DHA020-002

2-4 weeks lead time

S29GL01GS10DHA023

S29GL01GS10DHA020-002

2-4 weeks lead time

S29GL01GS10TFAO10

S29GL01GS10TFA010-002

2-4 weeks lead time

S29GL01GS10TFA020

S29GL01GS10TFA020-002

2-4 weeks lead time

S29GL01GS10TFA023

S29GL01GS10TFA020-002

2-4 weeks lead time

S29GL01GS11DHA020

S29GL01GS11DHA020-002

2-4 weeks lead time

S29GL01GS11DHA023

S29GL01GS11DHA020-002

2-4 weeks lead time

S29GL01GS11DHAV20

S29GL01GS11DHAV20-002

2-4 weeks lead time

S29GL01GS11DHAV23

S29GL01GS11DHAV20-002

2-4 weeks lead time

S29GL01GS11DHB010

S29GL01GS11DHB010-002

2-4 weeks lead time

S29GL01GS11DHB013

S29GL01GS11DHB010-002

2-4 weeks lead time

S29GL01GS11DHB020

S29GL01GS11DHB020-002

2-4 weeks lead time

S29GL01GS11DHB023

S29GL01GS11DHB020-002

2-4 weeks lead time

S29GL01GS11FHB020

S29GL01GS11FHB020-002

2-4 weeks lead time

S29GL01GS11FHB023

S29GL01GS11FHB020-002

2-4 weeks lead time

S29GL01GS11TFA010

S29GL01GS11TFA010-002

2-4 weeks lead time

S29GL01GS11TFBO10

S29GL01GS11TFB010-002

2-4 weeks lead time

S29GL01GS11TFB010YZKO000

S29GL01GS11TFB010-002

2-4 weeks lead time

S29GL01GS11TFB010YZK001

S29GL01GS11TFB010-002

2-4 weeks lead time

S29GL01GS11TFB020

S29GL01GS11TFB020-002

2-4 weeks lead time

S29GL01GS11TFB023

S29GL01GS11TFB020-002

2-4 weeks lead time

S29GL128S10DHB010

S29GL128S10DHB010-002

2-4 weeks lead time

S29GL128S10DHB013

S29GL128510DHB010-002

2-4 weeks lead time

S29GL128S10DHB020

S29GL128S10DHB020-002

2-4 weeks lead time

S29GL128S10DHB023

S29GL128510DHB020-002

2-4 weeks lead time

S29GL128S10FHB010

S29GL128S10FHB010-002

2-4 weeks lead time

S29GL128S10FHB013

S29GL128S10FHB010-002

2-4 weeks lead time

S29GL128S10GHB010

S29GL128S10GHB010-002

2-4 weeks lead time

S29GL128S10GHB013

S29GL128S10GHB010-002

2-4 weeks lead time

S29GL128S10TFB010

S29GL128S10TFB010-002

2-4 weeks lead time

S29GL128S10TFB010YZKO0

S29GL128S10TFB010-002

2-4 weeks lead time

S29GL128S10TFB010YZK000

S29GL128S10TFB010-002

2-4 weeks lead time

S29GL128S10TFB0O13

S29GL128S10TFB010-002

2-4 weeks lead time

S29GL128S10TFB020

S29GL128S10TFB020-002

2-4 weeks lead time

S29GL128S10TFB023

S29GL128S10TFB020-002

2-4 weeks lead time

S29GL128S11DHBV10

S29GL128S11DHBV10-002

2-4 weeks lead time




S29GL128S11DHBV13

S29GL128S11DHBV10-002

2-4 weeks lead time

S29GL128S11DHBV20

S29GL128S11DHBV20-002

2-4 weeks lead time

S29GL128S11DHBV23

S29GL128S11DHBV20-002

2-4 weeks lead time

S29GL128S11FHBV20

S29GL128S11FHBV20-002

2-4 weeks lead time

S29GL128S11FHBV23

S29GL128S11FHBV20-002

2-4 weeks lead time

S29GL128S90DHAQ10

S29GL128S90DHA010-002

2-4 weeks lead time

S29GL128S90DHA013

S29GL128S90DHAQ010-002

2-4 weeks lead time

S29GL128S90DHA023

S29GL128S90DHA020-002

2-4 weeks lead time

S29GL128S90FHA020

S29GL128S90FHA020-002

2-4 weeks lead time

S29GL128S90FHA023

S29GL128S90FHA020-002

2-4 weeks lead time

S29GL128S90TFAQ010

S29GL128S90TFA010-002

2-4 weeks lead time

S29GL128S90TFA020

S29GL128S90TFA020-002

2-4 weeks lead time

S29GL128S90TFA023

S29GL128S90TFA020-002

2-4 weeks lead time

S29GL256S10DHA023

S29GL256S10DHA020-002

2-4 weeks lead time

S29GL256S10DHAV10

S29GL256S10DHAV10-002

2-4 weeks lead time

S29GL256S10DHAV23

S29GL256S10DHAV20-002

2-4 weeks lead time

S29GL256S10DHB020

S29GL256S10DHB020-002

2-4 weeks lead time

S29GL256S10DHB023

S29GL256S10DHB020-002

2-4 weeks lead time

S29GL256S10FHB020

S29GL256S10FHB020-002

2-4 weeks lead time

S29GL256S10FHB023

S29GL256S10FHB020-002

2-4 weeks lead time

S29GL256S10GHB010

S29GL256S10GHB010-002

2-4 weeks lead time

S29GL256S10GHB013

S29GL256S10GHB010-002

2-4 weeks lead time

S29GL256S10TFA020

S29GL256S10TFA020-002

2-4 weeks lead time

S29GL256S10TFA023

S29GL256S10TFA020-002

2-4 weeks lead time

S29GL256S10TFB010

S29GL256S10TFB010-002

2-4 weeks lead time

S29GL256S10TFB010YZKO000

S29GL256S10TFB010-002

2-4 weeks lead time

S29GL256S10TFB013

S29GL256S10TFB010-002

2-4 weeks lead time

S29GL256S10TFB020

S29GL256S10TFB020-002

2-4 weeks lead time

S29GL256S10TFB023

S29GL256S10TFB020-002

2-4 weeks lead time

S29GL256S11DHB010

S29GL256S11DHB010-002

2-4 weeks lead time

S29GL256S11DHB023

S29GL256S11DHB020-002

2-4 weeks lead time

S29GL256S90DHAOQ10

S29GL256S90DHA010-002

2-4 weeks lead time

S29GL256S90DHA013

S29GL256S90DHA010-002

2-4 weeks lead time

S29GL256S90DHA020

S29GL256S90DHA020-002

2-4 weeks lead time

S29GL256S90FHA020

S29GL256S90FHA020-002

2-4 weeks lead time

S29GL256S90FHA023

S29GL256S90FHA020-002

2-4 weeks lead time

S29GL256S90GHA010

S29GL256S90GHA010-002

2-4 weeks lead time

S29GL256S90TFA010

S29GL256S90TFA010-002

2-4 weeks lead time

S29GL256S90TFA020

S29GL256S90TFA020-002

2-4 weeks lead time

S29GL256S90TFA023

S29GL256S90TFA020-002

2-4 weeks lead time

S29GL512S10DHA010

S29GL512S10DHAQ010-002

2-4 weeks lead time

S29GL512S510DHA020

S29GL512510DHA020-002

2-4 weeks lead time

S29GL512S10DHA023

S29GL512S10DHA020-002

2-4 weeks lead time

S29GL512S10TFA010

S29GL512S10TFA010-002

2-4 weeks lead time

S29GL512S10TFA020

S29GL512S10TFA020-002

2-4 weeks lead time

S29GL512511DHAO010

S29GL512511DHA010-002

2-4 weeks lead time

S29GL512S11DHA013

S29GL512S11DHAQ010-002

2-4 weeks lead time




S29GL512S11DHA020

S29GL512S11DHA020-002

2-4 weeks lead time

S29GL512511DHA023

S29GL512511DHA020-002

2-4 weeks lead time

S29GL512S11DHAV10

S29GL512S11DHAV10-002

2-4 weeks lead time

S29GL512S511DHAV23

S29GL512S511DHAV20-002

2-4 weeks lead time

S29GL512S11DHB010

S29GL512S11DHB010-002

2-4 weeks lead time

S29GL512511DHBO013

S29GL512511DHB010-002

2-4 weeks lead time

S29GL512S11DHB020

S29GL512S11DHB020-002

2-4 weeks lead time

S29GL512511DHB023

S29GL512511DHB020-002

2-4 weeks lead time

S29GL512S11FHB020

S29GL512S11FHB020-002

2-4 weeks lead time

S29GL512S511FHB023

S29GL512S511FHB020-002

2-4 weeks lead time

S29GL512S11GHB020

S29GL512S11GHB020-002

2-4 weeks lead time

S29GL512S11TFA020

S29GL512S11TFA020-002

2-4 weeks lead time

S29GL512S11TFAV10

S29GL512S11TFAV10-002

2-4 weeks lead time

S29GL512S11TFB0O10

S29GL512S11TFB010-002

2-4 weeks lead time

S29GL512S11TFB010YZK000

S29GL512S11TFB010-002

2-4 weeks lead time

S29GL512511TFB010YZK001

S29GL512S11TFB010-002

2-4 weeks lead time

S29GL512S11TFB020

S29GL512S11TFB020-002

2-4 weeks lead time

S29GL512512DHBV10

S29GL512512DHBV10-002

2-4 weeks lead time

S29GL512S12TFBV10

S29GL512S12TFBV10-002

2-4 weeks lead time

S29GL512S512TFBV20

S29GL512S12TFBV20-002

2-4 weeks lead time

S99-50336 P

S29GL128S90TFA020-002

2-4 weeks lead time

S99GL25650160 P

S29GL256S90TFA020-002

2-4 weeks lead time

S99GL256S0160 P

S29GL256S90TFA020-002

2-4 weeks lead time

S99GL51250100 P

S29GL512511DHB020-002

2-4 weeks lead time

S99GL512S0160 P

S29GL512S10TFA020-002

2-4 weeks lead time

S99GL51250190 P

S29GL512S10TFA020-002

2-4 weeks lead time

S99GL512S11DHA020

S99GL512S11DHA020-002

2-4 weeks lead time

TN457780-8520

S29GL128S90TFA010-002

2-4 weeks lead time

TN949587-9970

S29GL256S90TFA010-002

2-4 weeks lead time

TN949588-0080

S29GL01GS11TFB020-002

2-4 weeks lead time




