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Migration from GL064N to GL064S 

About this document 

Scope and purpose 

AN220470 describes the differences and potential issues when migrating from Cypress GL064N to the GL064S 

NOR flash. It discusses affected device features, timing parameters as well as packages. 
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1 Introduction 

Cypress continues to extend the MirrorBit® GL family of 3-V NOR flash with the introduction of the GL064S 
parallel NOR family based on 65-nm process technology. Cypress developed the GL064S flash with migration in 
mind; most of the existing applications developed for GL064N flash can also use the GL064S flash. This 

document outlines the product differences that require attention when migrating from GL064N to GL064S 
flash. 

Feature comparisons are shown is Section 2. Feature differences are mentioned in Section 3. Differences in 

Power-On-Reset (POR) timing are discussed in Section 4. Differences in DC and AC specifications are detailed in 
Section 5. Differences in footprint and packaging are discussed in Section 6. 
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2 GL064N and GL064S Flash Feature Comparison 

The 65-nm MirrorBit®  GL064S flash provides significantly improved program and erase performance for 3-V 
parallel NOR applications, while maintaining basic hardware and software compatibility to allow use in existing 
designs that use GL064N. Table 1 compares the features between GL064N and GL064S.  

Table 1 GL064N and GL064S Feature Comparison 
 

GL064N GL064S Migration Issues 

Process Node 110 nm 65 nm No 

Access Time 90 ns 70 ns No 

Temperature Range 

Industrial (−40 to +85ºC ) √ √ No 

Industrial Plus (−40 to +105ºC)   x √ No 

Automotive, AEC-Q100 Grade 3 (−40 to +85ºC )  x √ No 

Automotive, AEC-Q100 Grade 2 (−40 to +105ºC )  x √ No 

Endurance 

100,000 Erase Cycles Typical Per Sector Minimum √ √ No 

Sector Architecture 

Uniform 64 KB √ √ No 

Hybrid one hundred twenty-seven 64-KB and eight 8-KB √ √ No 

Data Retention 

Twenty-year Data Retention Typical √ √ No 

Access 

Data Bus Width x8/x16 x8/x16 No 

Asynchronous √ √ No 

Read Page Mode √ √ No 

Read Page Size 16 bytes 16 bytes No 

Write Buffer Size 32 bytes 256 bytes No 

Security 

Individual Sector Write Protection √ √ No 

Secure Silicon OTP Area 256 bytes 256 bytes No 

Additional Features 

Status via Status Register X √ No 

Evaluate Erase Status X √ No 

Continuity Check X √ No 

Automatic ECC X √ No 

Packaging and Ordering Options 

48 -pin TSOP (TS048) √ √ No 

56-pinTSOP (TS056) √ √ No 

48-ball Fine-pitch BGA (VBK048, 8.15 mm x 6.15 mm) √ √ No 

64-Ball Fortified Ball Grid Array (LAA064, 13 mm x 11 mm) √ √ No 

64-Ball Fortified Ball Grid Array (LAE064, 9 mm x 9 mm) √ √ No 
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3 Feature Difference Discussion 

3.1 Write Buffer 

The Write Buffer is designed to reduce the overall system programming time when programming the device. 
The host system issues a Write to Buffer command, fills the Write Buffer with data, and then issues the 
programming command. Depending on the device design, a Write Buffer can store up to a maximum Write 
Buffer size of data. 

GL064N has a 32-byte (16 words) Write Buffer while GL064S has a 256-byte (128 words) Write Buffer. The Write 
Buffer in GL064S is eight times bigger than the one in GL064N. The larger Write Buffer facilitates higher 

programming throughput and better data alignment with most of the file systems. No software modifications 

are required to operate with a 32-byte maximum Write Buffer fill supported by GL064N flash in GL064S. 

Software can be modified to take advantage of the larger GL064S Write Buffer by querying the CFI Programming 
Buffer Size register at CFI word offset 2Ah and configuring the software to perform larger buffer fills. 

3.2 Device ID 

The GL064S flash has the same Device ID as the GL064N flash. 

3.3 Status Register 

The Status register contains the status and control bits that can be read or set by specific commands. The 

GL064S flash supports Status register reads as an alternative method to data polling determine the embedded 
operation status.  The Status register feature is not supported on the GL064N flash.  

The 16-bit Status register is accessed via a two-cycle operation consisting of a Read Status Register command 

write cycle followed immediately by a read cycle to the same targeted sector address. Utilization of the Status 
register is advantageous because unlike legacy data polling, the software does not need to track active address 

regions or compare sequential polling read values to determine the embedded algorithm status.  

One Status register access provides all the information necessary to determine the flash state. A Clear Status 

Register command is available to reset the last completed embedded operation portion of the Status register. 

Status register usage is optional; existing designs using the GL064N flash do not have to accommodate this 
feature. If desired, software can be modified to take advantage of this feature. Similar to GL064N, GL064S also 

has the data polling option. Therefore, you have the option to choose the best method for your application to 
check the operation status. 

For more details on Status register implementation and bit definition, see the GL064S datasheet. 

3.4 Evaluate Erase Status 

The Evaluate Erase Status (EES) command verifies that the last erase operation on the addressed sector was 
completed successfully. The EES command can be used to detect those erase operations that failed due to loss 

of power, reset, or failure during the erase operation. 

The GL064S flash supports the Evaluate Erase Status feature that enables system software to minimize delay 

associated with erasures prior to code updates. Use of this feature is optional and is not supported in the 

GL064N flash. The addition of the Evaluate Erase Status feature is transparent to existing designs. See the 
GL064S datasheet for implementation details of this feature. 

http://www.cypress.com/file/177981/download
http://www.cypress.com/file/177981/download
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3.5 Continuity Check 

The Continuity Check feature provides a basic test of connectivity from package connectors to each die pad. 
The GL064S flash supports the Continuity Check feature; using this feature is optional. The GL064N flash does 

not support Continuity Check. The addition of this feature is transparent to existing designs. See the GL064S 
datasheet for implementation details. 

3.6 Automatic ECC 

The GL064S flash supports the Automatic ECC feature that has internal hardware ECC with single-bit error 
correction. This feature can help improve user data integrity stored in flash. This feature is executed by flash 

internally and no change needs to be done when migrating from GL064N. This feature is transparent to the 
user. 

See the GL064S datasheets for Automatic ECC feature details. 

3.7 CFI Register 

Table 2 provides a listing of all the Common Flash File (CFI) register values that are different for the GL064N and 

GL064S flash families. Software can access the CFI register to determine device-specific features such as array 
size, command set, page size, and programming time; and use these values to self-configure for optimal 

performance.  

Table 2 CFI Register Differences 

CFI Register Word Offset Byte Offset GL064S GL064N 

Typical timeout per single write 2N µs  1Fh 3Eh 0008h 0007h 

Typical timeout for Min. size buffer write 2N µs 

(00h = not supported) 

20h 40h 0008h 0007h 

Typical timeout per individual block erase 2N 

ms 

21h 42h 0009h 000Ah 

Typical timeout for full chip erase 2N ms (00h = 

not supported) 

22h 44h 0010h 0000h 

Max. timeout for buffer write 2N times typical 24h 48h 0003h 0005h 

Max. timeout per individual block erase 2N 

times typical 

25h 4Ah 0001h 0004h 

Max. number of bytes in multi-byte write = 2N 

(00h = not supported) 

2Ah 

2Bh 

54h 

56h 

0008h 

0000h 

0005h 

0000h 
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4 Power-On Reset (POR) and Warm Reset Timing 

At power on, the flash requires more time in the reset state to self-configure than it does during a warm reset.  

Table 3, Figure 1, and Figure 2 detail the power-on reset and warm reset timing requirements for the GL064N 
and GL064S flash. 

Table 3 Power On and Warm Reset Timing Requirements 

Parameter Description Type GL064N GL064S 

tVCS VCC Setup Time to first access min 50 µs 50 µs 

tVIOS VIO Setup Time to first access min N/A 50 µs 

tRPH RESET# LOW to CE# LOW min N/A 50 µs 

tRP RESET# LOW to RESET# HIGH min 500 ns 200 ns 

tRH RESET# HIGH to CE# LOW min 50 ns 50 ns 

tCEH CE# HIGH to CE# LOW min N/A 20 ns 

Note:  

1. N/A = Not Applicable. 

2. For GL064S, Sum of tRP and tRH must be equal to or greater than tRPH.  

3. For GL064N, tRP = 20 µs during embedded operation and tRP = 500 ns. 

The durations to the first memory access after power-on, tVCS, are identical in both GL064N and GL064S devices 

and should not present a migration challenge. However, the GL064S devices do require CE# to remain HIGH for 

at least tCEH prior to CE# falling edge which initiates the first access. This tCEH was not a requirement for GL064N 
devices. 

The warm reset durations are different in GL064N and GL064S devices and can pose migration issues. GL064N 

devices need 550 ns (tRP +tRH) to complete a warm reset whereas GL064S devices require 50.2 µs (tRP +tRH) to 
complete the same warm reset. tCEH is again a requirement for GL064S devices which was not needed for 

GL064N devices. In applications which may access the NOR Flash within 50.2 µs of a warm reset, some circuit 
modification will be required to accommodate migration to GL064S devices. 
  

 

Figure 1 Power-Up Reset Timing 
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Figure 2 Warm Reset Timing 
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5 DC and AC Parameter Differences 

The differences in DC parameters will not cause any issue during migration. 

Table 4 DC Specification Differences 

Parameter Description Type GL064N GL064S 

Power Usage 

ICC2 VCC Intra-Page Read Current Typ 5 mA 7.5 mA 

ICC4 VCC Standby Current Typ 1 µA 40 µA 

Max 5 µA 100 µA 

ICC5 VCC Reset Current Typ 1 µA 10 mA 

Max 5 µA 20 mA 

ICC6 Automatic Sleep Mode Typ 1 µA 40 µA 

Max 5 µA 100 µA 

Logic Levels 

VIL Input LOW Voltage Min -0.1 -0.5 

VIH Input HIGH Voltage Max VIO + 0.3 VIO + 0.4 

 

Table 5 provides side-by-side comparisons of AC parameter specification differences between the GL064S and 
the GL064N (less the reset timing parameter differences documented in Table 3). All parameters should be 
reviewed against actual application implementations to ensure a successful migration. For applications that 

utilize the erase suspend and/or program suspend features, it is important to review the system software 

ramifications of GL064S having a longer latency between issuance of the suspend and resume commands and 
the flash updating status and completing the transition between modes. 

Note that all table specifications apply to the best speed option (90 ns for GL064N and 70 ns for GL064S), 

industrial temperature rated device with VCC = VIO = 2.7–3.6 V. See individual datasheets for performance 

specifications for other operating conditions. 

Table 5 AC Specification Differences 

Parameter Description Type GL064N GL064S 

Async Read 

tRC/tACC/tCE Read Cycle Time Min 90 ns 70 ns 

tPACC Page Access Time Min 25 ns 15 ns 

tDF Chip Enable to Output High-Z Max 20 ns 15 ns 

tDF Output Enable to Output High-Z Max 20 ns 15 ns 

Async Write 

tWC Write Cycle Time Min 90 ns 60 ns 

tDS Data Setup Time Min 35 ns 30 ns 

tWP Write Pulse Width Min 35 ns 25 ns 

tWPH Write Pulse Width HIGH Min 30 ns 20 ns 

tCP CE# Pulse Width Min 35 ns 25 ns 

tCPH CE# Pulse Width HIGH Min 25 ns 20 ns 
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Parameter Description Type GL064N GL064S 

Suspend Resume 

tESL Erase Suspend / Erase Resume Max N/A 30 µs 

tPSL Program Suspend / Program Resume Max N/A 23.5 µs 

tERS Erase Resume to next Erase Suspend Typ N/A 100 µs 

tPRS Program Resume to next Program Suspend Typ N/A 100 µs 

Array Update 

  Sector Erase Time Typ 500ms 235 ms 

  Chip Erase Time Typ 64 s 38.4 s 

  Single Word Programming Time Typ 60 µs 150 µs 

  Total Write Buffer Program Time (1) Typ 240 µs 400 µs 

  Total Accelerated Effective Write Buffer Program Time 

(32 bytes) 

Typ 200 µs 200 µs 

  Chip Program Time for a full Write Buffer operation Typ 63 s 13.11 s 

Note:  

1. Maximum Write Buffer Size varies: GL064N = 32 bytes, GL064S = 256 bytes. 

 

 



  

 10 of 13 002-20470 Rev. *A  

  2021-01-18 

Migration from GL064N to GL064S 

Packaging 

 

6 Packaging 

GL064S flash is available in two TSOP packages: 48-pin TSOP (TS048) and 56-pin TSOP (TS056), and three ball 
grid array packages: 48-ball fine pitch BGA (VBK048 8.15 mm × 1.0 mm), 64-ball fortified ball grid array (LAA064, 
13 mm × 11 mm) and 64-ball fortified ball grid array (LAE064, 9 mm × 9 mm). GL064N is also available in two 

TSOP packages: 48-pin TSOP (TS048) and 56-pin TSOP (TS056) and three ball grid array packages: 48-ball fine 
pitch BGA (VBK048 8.15 mm × 1.0 mm), 64-ball fortified ball grid array (LAA064, 13 mm × 11 mm) and 64-ball 
fortified ball grid array (LAE064, 9 mm × 9 mm).  The electrical contact dimensions and footprints are 
compatible with the GL064N flash. 
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