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64-Mb, 3V Page Mode Flash 65-nm

EMBEDDED IN TOMORROW™
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Distinctive Characteristics
m CMOS 3.0 V Core with Versatile 1/0

Architectural Advantages

m Single Power Supply Operation
m Manufactured on 65-nm MirrorBit® Process Technology

m Secure Silicon Region (SSR)

1 128-word/256-byte sector for permanent, secure identifica-
tion through an 8-word / 16-byte random Electronic Serial
Number, accessible through a command sequence

o Programmed and locked at the factory or by the customer

m Flexible Sector Architecture

a 64-Mb (uniform sector models): One hundred twenty-eight
32-kword (64-KB) sectors

0 64-Mb (boot sector models): One hundred twenty-seven
32-kword (64-KB) sectors + eight 4k word (8 KB) boot sectors

m Automatic Error Checking and Correction (ECC) - internal
hardware ECC with single bit error correction
m Enhanced Versatile 1/0 Control

a All input levels (address, control, and DQ input levels) and
outputs are determined by voltage on V|g input. V|g range is
1.65to VCC

m Compatibility with JEDEC Standards

o Provides pinout and software compatibility for single-power
supply flash, and superior inadvertent write protection

m 100,000 Erase Cycles per Sector Minimum
m 20-year Data Retention Typical

Cypress Semiconductor Corporation
Document Number: 002-27616 Rev. *A

198 Champion Court .

S99GL064S Sorted Die

MirrorBit

Process Technology

Performance Characteristics

m High Performance
a 8-word / 16-byte page read buffer
a 15 ns page read time
1 128-word / 256-byte write buffer which reduces overall pro-
gramming time for multiple-word updates
m Low Power Consumption
1 25 mA typical initial read current @ 5 MHz
0 7.5 mA typical page read current @ 33 MHz
1 50 mA typical erase / program current
7 40 pA typical standby mode current

Software and Hardware Features

m Software Features
1 Advanced Sector Protection: Offers Persistent Sector
Protection and Password Sector Protection

1 Program Suspend and Resume: Read other sectors before
programming operation is completed

a Erase Suspend and Resume: Read / program other sectors
before an erase operation is completed

o Data# polling and toggle bits provide status

o Common Flash Interface (CFl) Compliant: Allows host
system to identify and accommodate multiple flash devices

7 Unlock Bypass Program command reduces overall
multiple-word programming time
m Hardware Features

0 WP#/ACC input supports manufacturing programming
operations (when high voltage is applied). Protects first or
last sector regardless of sector protection settings on uniform
sector models

0 Hardware reset input (RESET#) resets device

1 Ready/Busy# output (RY/BY#) detects program or erase
cycle completion

Sorted Die Features

m The sorted die has limited AC/DC parameters tested at
temperature

San Jose, CA 95134-1709 . 408-943-2600
Revised July 01, 2019
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ﬁCYPRESS' SUPPLEMENT S99GL064S Sorted Die

General Description

The S29GL064S in Sorted Die form is a 64-Mb, 3.0 V-only flash memory. Cypress defines Sorted Die as standard product in die form,
tested for functionality and speed.

Electrical Specifications
Refer to the S29GL064S Datasheet for full electrical specifications on the S29GL064S in Sorted Die form.

Die Photograph and Pad Locations

Figure 1. Die Photol"]
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Note
1. Xin the diagram is pad #1. Count counter clockwise.
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Figure 2. Pad Locations
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Pad Description For Models 03 and 04

Pad No. Pad Name X (mils) Y (mils) Pad No. Pad Name X (mils) Y (mils)
1 A0 -48.091 -66.169 30 NC 48.110 67.272
2 Vss -44.232 —66.169 31 A15 43.858 67.272
3 CE# -40.740 —66.169 32 A14 39.922 67.272
4 OE# -37.354 -66.169 33 A13 36.654 67.272
5 DQO -33.890 —66.169 34 A12 33.386 67.272
6 DQ8 -30.425 —66.169 35 A1 30.119 67.272
7 Vss -27.157 —66.169 36 A10 26.851 67.272
8 Vee —-23.693 —66.169 37 A9 23.308 67.272
9 Vee -20.228 —66.169 38 A8 19.764 67.272
10 DQ1 -16.961 -66.169 39 A19 16.497 67.272
1 DQ9 -13.496 —66.169 40 A20 11.300 67.272
12 DQ2 -10.031 —66.169 41 WE# 8.032 67.272
13 DQ10 -6.764 —66.169 42 RESET# 4.568 67.272
14 DQ3 -3.299 —66.169 43 A21 1.103 67.272
15 DQ11 0.165 —66.169 44 WP#/ACC -3.460 67.272
16 Vss 3.433 -66.169 45 NC -6.846 67.272
17 DQ4 6.701 —66.169 46 RY/BY# -10.113 67.272
18 DQ12 10.165 —66.169 47 Vee -13.381 67.272
19 DQ5 13.630 -66.169 48 Vss -16.846 67.272
20 DQ13 16.898 —66.169 49 A18 -20.310 67.272
21 Vee 20.362 —66.169 50 A17 —23.578 67.272
22 DQ6 23.827 -66.169 51 A7 —26.846 67.272
23 DQ14 27.094 —66.169 52 A6 -30.113 67.272
24 NC 30.559 —66.169 53 A5 —-33.381 67.272
25 DQ7 34.024 -66.169 54 A4 -36.649 67.272
26 DQ15 37.291 —66.169 55 A3 -39.917 67.272
27 Vss 40.795 —66.169 56 A2 -43.858 67.272
28 BYTE# 44.823 —66.169 57 A1 -48.110 67.272
29 A16 48.091 —66.169

Note

2. The coordinates above are relative to the die center and can be used to operate wire bonding equipment.

Document Number: 002-27616 Rev. *A
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Ordering Information

S29GL064S XX S E 1 03 9
"= Device Carrier
9 = Wafer in wafer jar

Model Number
03 = x8/x16, V¢ = 2.7 — 3.6V, Top boot sector, WP#/ACC = V,_protects top two addressed sectors
04 = x8/x16, V¢ = 2.7 — 3.6V, Bottom boot sector, WP#/ACC = V|_protects bottom two addressed sectors

Temperature Range
| = Industrial (—40°C to +85°C)

Die/Wafer Option
E = 725 pm thickness without polyimide

Package Type
S = Wafer with Sorted Die Test Flow

Speed Option
XX = Access Speed Not Specified[3]

Device Number/Description

S99GL064S

64-Mb, 3.0 V-only Page Mode Flash Memory
65-nm MirrorBit Process Technology

Valid Combinations

Valid Combinations list configurations planned to be supported in volume for this device. Contact the local Cypress sales office to
confirm availability of specific valid combinations and to check on newly released combinations.

Table 1. S99GL064S Valid Combinations

Device Number | Speed Option Package Type and Temperature Range Model Number Device Carrier
S29GL064S XXBI SEI 03, 04 9
Note

3. Access speed of 90 ns only tested at room temperature.
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Wafer Map
S99GL064S Sorted Die products utilize inkless wafer mapping.

Product Test Flow

Figure 3 provides an overview of Cypress’s Sorted Die test flow. For detailed information, refer to the S29GL064S product qualification
database supplement for Sorted Die. Cypress implements quality assurance procedures throughout the product test flow.

Figure 3. Sorted Die Test Flow

Wafer Sort
High Temperature

Bake
4 hours at 250 °C

Wafer Sort
Room Temperature; Boot Configuration

Packaging for Shipment

Shipment
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Programmability
Erasability

Data Retention

Data Retention
Programmability
Erasability

Incoming Inspection
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Physical Specifications

i Bl 144.09 mils x 106.46 mils
3.660 mm x 2.704 mm
Die Thickness 725 um
2.76 mils x 2.76 mils
Bond Pad Size
70 um x 70 pm
Pad Area Free of 192.91 mils®
Passivation 4900 ”m2
Pads Per Die 57
Bond Pad Metalization Al/Cu
Die Backside No metal
Passivation SiN/ TEOS
Scribe Line Width 0.1 mm
DC Operating Conditions
Vio = 2.7V to 3.6V — V¢ (Supply Voltage) 2.7V to 3.6V
Operating Temperature |Industria| —40°Cto +85°C
Manufacturing Information
Manufacturing Cypress
Test Fab25
Preparation for Shipment Austin, TX
Fabrication Process CS239LS
Die Revision 1

Special Handling Instructions

Processing

Do not expose Sorted Die products to ultraviolet light or process them at temperatures greater than 250 °C. Failure to adhere to these
handling instructions will result in irreparable damage to the devices. For best yield, Cypress recommends assembly in a Class 10K
clean room with 30% to 60% relative humidity.

Storage

Store at a maximum temperature of 30 °C in a nitrogen-purged cabinet or vacuum-sealed bag. Observe all standard ESD handling
procedures.

Document Number: 002-27616 Rev. *A Page 8 of 11
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Terms and Conditions of Sale for Cypress NonVolatile Memory Die

All transactions relating to unpackaged die under this agreement shall be subject to Cypress’s standard terms and conditions of sale,
or any revisions thereof, which revisions Cypress reserves the right to make at any time and from time to time. In the event of conflict
between the provisions of Cypress’s standard terms and conditions of sale and this agreement, the terms of this agreement shall be
controlling.

Cypress warrants its manufactured unpackaged die whether shipped to customer in individual dice or wafer form (Sorted Die or
Wafer(s)) will meet Cypress's published specifications and against defective materials or workmanship for a period of one (1) year
from date of shipment.

This limited warranty does not extend beyond the first purchaser of said Die or Wafer(s).

Buyer assumes full responsibility to ensure compliance with the appropriate handling, assembly and processing of Sorted Die
(including but not limited to proper Die preparation, Die attach, backgrinding, singulation, wire bonding and related assembly and test
activities), and compliance with all guidelines set forth in Cypress's specifications for Sorted Die, and Cypress assumes no responsi-
bility for environmental effects on Sorted Die or for any activity of Buyer or a third party that damages the Die or Wafer(s) due to
improper use, abuse, negligence, improper installation, improper backgrinding, improper singulation, accident, loss, damage in transit,
or unauthorized repair or alteration by a person or entity other than Cypress (“Limited Warranty Exclusions”)

The liability of Cypress under this limited warranty is limited, at Cypress's option, solely to repair the Die or Wafer(s), to send
replacement Die or Wafer(s), or to make an appropriate credit adjustment or refund in an amount not to exceed the original purchase
price actually paid for the Die or Wafer(s) returned to Cypress, provided that: (a) Cypress is promptly notified by Buyer in writing during
the applicable warranty period of any defect or nonconformity in the Die or Wafer(s); (b) Buyer obtains authorization from Cypress to
return the defective Die or Wafer(s); (c) the defective Die or Wafer(s) is returned to Cypress by Buyer in accordance with Cypress's
shipping instructions set forth below; and (d) Buyer shows to Cypress's satisfaction that such alleged defect or nonconformity actually
exists and was not caused by any of the above-referenced Warranty Exclusions. Buyer shall ship such defective Die or Wafer(s) to
Cypress via Cypress's carrier, collect. Risk of loss will transfer to Cypress when the defective Die or Wafer(s) is provided to Cypress's
carrier. If Buyer fails to adhere to these warranty returns guidelines, Buyer shall assume all risk of loss and shall pay for all freight to
Cypress's specified location. The aforementioned provisions do not extend the original limited warranty period of any Die or Wafer(s)
that has either been replaced by Cypress.

THIS LIMITED WARRANTY IS EXPRESSED IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
THE IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, THE IMPLIED WARRANTY OF MERCHANTABILITY
OR NONINFRINGEMENT AND OF ALL OTHER OBLIGATIONS OR LIABILITIES ON CYPRESS's PART, AND IT NEITHER
ASSUMES NORAUTHORIZES ANY OTHER PERSON TO ASSUME FOR CYPRESS ANY OTHER LIABILITIES. THE FOREGOING
CONSTITUTES THE BUYER'S SOLE AND EXCLUSIVE REMEDY FOR THE FURNISHING OF DEFECTIVE OR NON
CONFORMING SORTED DIE AND CYPRESS SHALL NOT IN ANY EVENT BE LIABLE FOR INCREASED MANUFACTURING
COSTS, DOWNTIME COSTS, DAMAGES RELATING TO BUYER'S PROCUREMENT OF SUBSTITUTE DIE OR WAFER(S) (i.e.,
“COST OF COVER”), LOSS OF PROFITS, REVENUES OR GOODWILL, LOSS OF USE OF ORDAMAGE TO ANY ASSOCIATED
EQUIPMENT, ORANY OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES BY REASON OF THE FACT
THAT SUCH SORTED DIE SHALL HAVE BEEN DETERMINED TO BE DEFECTIVE OR NON CONFORMING.

Buyer agrees that it will make no warranty representations to its customers which exceed those given by

to Buyer unless and until Buyer shall agree to indemnify Cypress in writing for any claims which exceed Cypress's limited warranty.
Sorted Die is not designed or authorized for use as components in life support appliances, devices or systems where malfunction of
the Die or Wafer(s) can reasonably be expected to result in a personal injury. Buyer's use of Sorted Die for use in life support
applications is at Buyer's own risk and Buyer agrees to fully indemnify Cypress for any damages resulting in such use or sale.

Sorted Die is not designed or authorized for use as components in life support appliances, devices or systems where malfunction of
the die or wafer can reasonably be expected to result in a personal injury. Buyer's use of Sorted Die for use in life support applications
is at Buyer's own risk and Buyer agrees to fully indemnify Cypress for any damages resulting in such use or sale.

Document Number: 002-27616 Rev. *A Page 9 of 11



o CYPRESS

SUPPLEMENT

S99GL064S Sorted Die

N EMBEDDED IN TOMORROW

Document History Page

Document Title: S99GL064S Sorted Die, 64-Mb, 3 V Page Mode Flash 65-nm MirrorBit® Process Technology
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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, 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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