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AN99114 describes the considerations when migrating from S71WS512N to S71WS512P.
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1 Introduction

Migrating from the S71WS512N to the monolithic S71WS512P is a simple process; however, the user should be
aware of a few differences between these two parts. These differences are the result of the S71WS512N using
two S29WS256N die in series while the S7T1WS512P uses a single S29WS512P configuration. This application
note describes these differences in detail so users currently using the S71WS512N configuration can plan ahead
and include the necessary software to ensure a smooth migration to the S71WS512P. Both software and
hardware considerations are covered. Table 1 shows a comparison of the key features between the two flash
device cores.

Table 1. Comparison of Key Features (Sheet 1 of 2)

Futures S29WS256N S29WS512P
Technology MirrorBit™ MirrorBit™
Process Rule 110 nm 90 nm

Vee 1.70Vto 1.95V 1.70Vto 1.95V
Vio (Veca) =Vee =Vee
Max Density 256 Mb 512 Mb
Configuration Register CRO0-CR15 CRO0.0 - CR0.15, CR1.0 - CR1.15

Sector Architecture

16 K-words Small Sector
64 K-words Large Sector

16 K-words Small Sector
64 K-words Large Sector

Bank Architecture

16 Bank Structure

16 Bank Structure

Bank Size 2 Mb 4 Mb

Boot Option Top / Bottom / Dual Top / Bottom / Dual
Common Flash Interface (CFl) Yes Yes
Simultaneous Read/Write Yes Yes
Asynchronous Read Mode Yes Yes
Page Mode Read Yes Yes

Page Size 4-words 8-words

Synchronous (Burst) Read Mode Yes Yes
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Table 1. Comparison of Key Features (Sheet 2 of 2)

S29WS512P
54 MHz / 66 MHz / 80 MHz / 108 MHz
8 /16 / 32 Continuous

S29WS256N
54 MHz / 66 MHz / 80 MHz
8 /16 /32 Continuous

Futures

Burst Frequency

Burst Length

Single Word / Write Buffer Program Yes Yes
Write Buffer Size 32-words 32-words

Program Suspend / Program Resume Yes Yes

Sector Erase / Chip Erase Yes Yes

Erase Suspend / Erase Resume Yes Yes

Unlock Bypass / Fast Mode Yes Yes

Accelerated Program / Chip Erase Yes Yes

Hardware: WP#
Software: ASP

128-words factory locked
128-words customer lockable

Hardware: WP#
Software: ASP

128-words factory locked
128-words customer lockable

Sector Protection

Secured Silicon Area

2 Performance Characteristics

The 90 nm MirrorBit™ technology, on which the S29WS512P is based, allows performance improvements over
the S29WS256N, which is based on 110 nm MirrorBit technology. Table 2 shows the performance comparison
between the two devices.

Table 2. Performance Comparison

Access Time S29WS256N S29WS512P
Max. Async. Access (tacc) 80 ns 80 ns
Read Access Time
VCC=1.70 V t0 1.95 V ?{'ax' A)SY”C' Page Access 20 ns 20 ns
CL=30pF PACC
Max. Sync. Burst Access (tgacc) 9ns 7ns
T 40 ps 30 ps
Single Word Programming Time P H a
Max (See Note) 400 ps 150 us
Total 32-Words Buffer Programming Typ 300 ps 192 ps
Time Max (See Note) 3000 ps 960 us
Typ 9.4 us 6 us
Effective Word Programming Time
Max (See Note) 94 us 30 us
T 150 ms: 16 K-words 150 ms: 16 K-words
yp 600 ms: 64 K-words | 600 ms: 64 K-words
Sector Erase Time 2000 16 K ds | 1750 16 K d
ms: -words ms: -words
Max (See Note) 3500 ms: 64 K-words | 3000 ms: 64 K-words

Note:

Under worst case conditions of 90°C. V¢ = 1.70 V. 100,000 cycles.
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3.1

3.2

Electrical Specification Changes

/0 Descriptions - Package and Pin Layout

There are also a few hardware changes required for the migration. Since the entire S29WS512P is addressed
with a single chip select, address line A24 has to be connected. Note that some systems may require a pull down
resistor on A24. The two block diagrams in Figure 1 illustrate these changes.

Figure 1Block Diagrams

F-vCC I l
ronzz
Flash-only Address ———>— Vcc  Vip 1 jos pood
Shared Address /) DQ15 to DROK——LZ— DQ15 to DQO K24 (Note) 24 (Note
CLK CLK N 4 Dooats » oc00ats
WP# WP#
ACC Acc cux « WS512P
Fi-CE# g Tashl s Flash
OE# OE# Flash 2 FOF o
F RWS'lIE'i :IEES#ET# r::i Acém Memery h RovmAT
- Fnps vss vss
RDY RDY e
AVD# AVD#
Voo Fvco
F2-CE# T Ve voca veca
R-VCC e
’ v
ST Ve Ve 16
o V015 to /00
R-CEL# E# K DQO-DQ1S
WE#  pSRAM
OE# WA (et
R-UB# UB# WAIT# b s 128Mb
R-LB# LB# VssqQ A — | CellularRAM
R-CE2 . - Memory
AVD# A — 7
[ —
R-CRE —P{CRE# A — 155 ptd
vee R-VCC
VCCQ il

Note:
Pull down resistor may be required for some systems.

VCC and VCCQ Ramp

On the WS512P, V¢ and Veeq (Vip) must ramp up simultaneously. This restriction is not required on the
S71WS512N. Regarding V¢ ramp rates, the WS512P places no restriction on V¢; (Some earlier revisions of the
WS256N required the ramp rate to be greater than 1 V/100 us, or a RESET pulse would have to be issued.

Table 3 shows parameters that have been changed in the S29WS512P.

Table 3. Vo / RESET# / CE# Timing Parameter Comparison

Wwww.cypress.com

Parameter Description S29WS256N S29WS512P
tvcs Ve Setup Time 1ms 30 us
trRPH RESET# Low to CE# Low N/A 10 s
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4.2

4.3

Basic Architectural Changes

Sector Architecture

Both the S29WS256N and the S29WS512P feature sectors of the same size, that is, 128 KB sectors and the
smaller 32 KB (boot) sectors. However, the S71WS512N contains a total of 16 small flash sectors, while the
S71WS512P contains only 8 small flash sectors. Figure 2 illustrates this.

Figure 2. Flash Sector Architecture of the S71WS256N and S71WS512P

S71WS256N S71WS512P
32KB 32KB
32KB 32KB
32KB 32KB
32KB 32KB

254

128KB sectors

32KB
32KB
32KB
32KB 510

39KB 128KB sectors
32KB
32KB
32KB

254
128KB sectors

32KB 32KB
32KB 32KB
32KB 32KB
32KB 32KB

When designing software compatible with both devices, users must account for the 8 additional boot sectors in the
S71WS256N, situated logically in the middle of the sector map.

Bank Architecture

The flash core of the S7T1WS512N consists of a total of 32 banks, each of which is 2 MB. The flash core of the
S71WS512P contains a total of 16 banks, each of which is 4 MB. This variation may be important to consider in
cases where the simultaneous read/write feature of the devices is being used to ensure that the proper bank
boundaries are accounted for in both cases.

Chip select

Since the S7T1WS512N employs two chip selects (one chip select addresses one 32 MB region), it is possible to
configure the address range to be non-contiguous for the two 32 MB regions. However, the S7T1WS512P is a
monolithic device that can be addressed with only one chip select and has a contiguous address range. If the

WWW.cypress.com Document No. 001-99114 Rev. *A 4
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S71WS512N is configured with an address gap after the first 32 MB, users must ensure that the software can also
handle a contiguous address range in the S71WS512P.

4.4 Burst Configuration Register
The S71WS512N has two configuration registers (see Table 4) of the same type (one in each die) that need to be
configured individually for proper operation of the device. The S71WS512P has two different types of
configuration registers. The S71WS512P has an additional configuration register (see Table 5) in which two bit
fields are used. CR1.0 is used to provide additional programmable wait states. In addition, CR 0.6, can be used to
select zero hold mode. Finally, the configuration registers must be programmed in order (CRO first and then CR1)
or programming will be ignored.

Table 4. S29WS256N Configuration Register

CR Bit Function Settings
: 0: Burst Read Mode
CR 15 | Set Device Read Mode 1: Asynchronous Read Mode
0: All Others
CR 14 | Reserved 1: S29WS256N at 6 or 7 Wait Settings
2nd | 3rd | 4th | 5th | 6th | 7th
CRIS _ 0 | 0] 0 0] 1] 1 |initaldatais valid on the 2nd (3rd, 4th...9th)
CR 12 PrOgrarTSlg?eble Wait 0 1 1 o |rising CLK edge after addresses are latched.
CR 11 1 0 1 1
. 0: RDY signal active LOW
CR 10 | RDY Polarity 1: RDY signal active HIGH (Default)
CR9 |Reserved 1: Default
0: RDY active 1-clock cycle before data
CR8 |RDY 1: RDY active with data
CR 7 |Reserved 1: Default
CR 6 |Reserved 1: Default
CR5 |[Reserved 0: Default
CR 4 |Reserved 0: Default
0: No Wrap Around Burst
CR3 | Burst Wrap Around 1: Wrap Around Burst (Default)
: 8-Word 16-Word | 32-Word
S?Sg?;ﬁf) Linear Linear Linear
Burst Burst Burst
CR2 0 0 1
CR 1 | Burst Length 1 1 0
CRO 0 1 0
Table 5. S29WS512P Configuration Register (Sheet 1 of 2)
CR Bit Function Settings
CR : 0: Burst Read Mode
0.15 Set Device Read Mode 1: Asynchronous Read Mode
CR 0: Reserved
0.14 Reserved 1: Reserved (Default)
2dn 3rd | 4th | 5th | 6th | 7th | 8th | 9th
CR1.0 0O|0|O0|O0]|O0]|1 1
OC% o0 |0]O 1 1 0 | O |Initial data is valid on the 2nd (3rd, 4th...9th)
: Programmable Wait rising CLK edge after addresses are latched.
CR State
0.12 0|0 |1 1]1]0(0]0]|O
CR
0.11 oO|1|]0|1]0{|1 0|1
WWW.cypress.com Document No. 001-99114 Rev. *A 5
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Table 5. S29WS512P Configuration Register (Sheet 2 of 2)

CR Bit Function Settings
CR . 0: RDY signal active LOW
0.10 |RDY Polarity 1: RDY signal active HIGH (Default)
CR 0.9 | Reserved 1: Default
0: RDY active 1-clock cycle before data
CR0.8 | RDY 1: RDY active with data
CR 0.7 | Reserved 1: Default
: 0: Zero Hold Mode
CR 0.6 | Mode of Operation 1: Legacy Mode (Default)
CR 0.5 | Data Rate 0: Default
CR 0.4 | RDY Function 0: Default
0: No Wrap Around Burst
CR 0.3 | Burst Wrap Around 1: Wrap Around Burst (Default)
: 8-Word 16-Word | 32-Word
SC(()SE?;% Linear Linear Linear
Burst Burst Burst
CRO0.2 0 0 0 1
CR 0.1 | Burst Length 0 1 1 0
CR 0.0 0 0 1 0
1C1R5 Reserved 1: Default
1C1R;r Reserved 1: Default
1C1R;3 Reserved 1: Default
1CE Reserved 1: Default
1C$1 Reserved 1: Default
1C1R:) Reserved 1: Default
CR 1.9 | Reserved 1: Default
CR 1.8 | Reserved 1: Default
CR 1.7 | Reserved 1: Default
CR 1.6 | Reserved 1: Default
CR 1.5 | Reserved 1: Default
CR 1.3 | Reserved 1: Default
CR 1.2 | Reserved 1: Default
CR 1.1 | Reserved 1: Default
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Table 6. Configuration Register Access Command Comparison

Bus Cycles
Cycle - R : :
Command & First Second Third Fourth Fifth Sixth
Addr | Data | Addr | Data | Addr | Data | Addr Data Addr | Data | Addr | Data
Set Configuration Register 4 555 AA 2AA 55 555 DO X00 CR
S29WS256N
Read Configuration Register 4 555 AA 2AA 55 555 C6 X00 CR
Set Configuration Register 5 555 AA 2AA 55 555 DO X00 CRO X01 CR1
S29WS512P
Read Configuration Register 4 555 AA 2AA 55 555 C6 | X0orX1 CRO or CR1

Figure 3 shows an example of how to set the configuration register for 80 MHz 8-Burst with Wrap Read (7-Wait),
RDY Active-H 1 cycle prior.

Figure 3. Example Configuration Register Settings

S29WS256N 512P
Cycle | Operation A:J::ss A:\:i(:-;:s Data Cycle | Operation A:J::ss A‘cll‘::l‘:-;dss Data
1 Write  [BA + AAAN[BA + 555h 00AAQ 1 Wite IBA + AAANIBA + 555h 00AAQ
2 Write [BA + 554h [BA + 2AAh 0055h 2 Write |BA + 554h IBA + 2AAh 0055h
3 Write  [BA + AAAN[BA + 555h 00D0h 3 Write IBA + AAANIBA + 555h 00D0h
4 Write [BA BA +0h CR = GFCAh,I 4 Write |BA BA + 0h ===CR0 = 6FCAh
o) Wite IBA +2h BA +1h CR15 FFFEh |
_CR-Bit L Value | Hex Value |
CR 15 0
CR 14 1 6 G——
CR 13 1
CR 12 0
CR 11 1
CR 10 1 =
CRO9 1
CR8 1
CR7 1
CR6 1
CRHAH 0 c
CR4 0
CR3 1
CR?2 0
CR1 1 A l,
CRO 0
CR015 0 CR115 1
CR014 1 6 CR114 1 F
CR013 1 CR113 1
CR012 0 CR112 1
CRO0O11 1 CR111 1
CR010 1 F CR 110 1 F
CR0O9 1 CR19 1
CR0O8 1 CR18 1
CRQO7 1 CR17 1
CR0OB 1 c CR16 1 E
CR0OA” 0 CR15 1
CRO04 0 CR14 0
CRO0O3 1 CR13 1
CROQO2 0 A CR12 1 E
CRO0O1 1 CR11 1
CROO 0 CR10 0
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4.5 Page Mode Read

Both devices are capable of page mode reads, which provides random read access speed for locations within a

page. Table 7 shows the page size comparison differences between the S71WS512N and the S71WS512P.

Table 7Page Size Comparison
Description S71WS256N S71WS512P
Page Size 4-word 8-word (See Note)
Note:
Supports 8-word cache fill.

4.6 Autoselect Device ID

For ease of identification, the two devices have separate device ID codes (see Table 8). The Device ID can be

retrieved using the Autoselect command sequence.

Table 8. Device ID Comparison

Description Autoselect Address Read Data (S71WS512N) | Read Data (S71WS512P)
Device ID, Word 1 (BA) + 01h 227Eh 227Eh
Device ID, Word 2 (BA) + OEh 2230h 223Dh - Single CE
Device ID, Word 3 (BA) + OFh 2200h 2200h
4.7 Write Buffer Programming
The S71WS512P limits the user to loading addresses starting from the minimum address in a sequential order
when using write buffer programming, while the S71WS256N is a little more flexible, allowing addresses to be
loaded non-sequentially.
4.8 CFlI
Since these two devices differ in performance, device geometry and other features, some entries in their
corresponding CFI tables are different. Those entries that are different in the two devices are listed in Table 9.
Table 9. CFI Comparison
Address Description
0x1Fh Typical timeout per single byte/word write
0x23h Max timeout for byte/word write
0x24h Max timeout for buffer write
0x27h Device Size
0x31h - 0x34h Erase Block Region 2 information
0x45h Silicon Technology
Ox4A Simultaneous operation; Number of sectors in all banks except boot bank
Ox4c Page Mode Type
0x4f Top/Bottom Boot Sector Flag
0x52h Secured Silicon Sector (customer OTP area) size
0x58-0x67 Region Information for all banks — sectors in each bank
4.9 Summary

While the majority of the command set and features relevant to software remain consistent between the
S71WS512N and S71WS512P, users should consider the differences outlined in this application note to ensure a
smooth migration path without the need to change software.
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Appendix 1

This section details parameter comparisons between the S29WS256N and the S29WS512P.

Table 10. Absolute Maximum Ratings

S29WS256N

S29WS512P

Parameter

Max

Parameter

Max

Storage Temperature Plastic
Packages

-65°C to +150°C

Storage Temperature Plastic
Packages

-65°C to +150°C

Ambient Temperature with Power

Ambient Temperature with Power

Applied -65°C to +125°C Applied -65°C to +125°C
Voltage with Respect to Ground: All | _ Voltage with Respect to Ground: All | _
Inputs and I/Os except as noted 00,'55\>/ to Ve + Inputs and I/Os except as noted 00'55\>/ toVee +
below ’ below )
Vee -0.5Vto25V Vee -05Vto25V
ACC -0.5Vto25V ACC -05Vto25V
Output Short Circuit Current 100 mA Output Short Circuit Current 100 mA
Table 11. Operating Ranges
S29WS256N S29WS512P
Parameter Max Parameter Max
Ambient Temperature (TA) -25°C to +85°C Ambient Temperature (TA) -25°C to +85°C

V¢ Supply Voltages

+1.70Vto +1.95V

Ve Supply Voltages

+1.70Vto +1.95V

Table 12. S29WS256N DC Characteristics (Sheet 1 of 2)

Parameter Description Note Min. Typ Max Unit
I Input Load Circuit +1 pA
Lo Output Leakage Current +1 uA

54 MHz 27 54 mA
V¢ Active Burst Read Current: 66 MHz 28 60 mA
Burst Length =8 80 MHz 30 66 mA
108 MHz — — mA
54 MHz 28 48 mA
Ve Active Burst Read Current: 66 MHz 30 54 mA
Burst Length =16 80 MHz 32 60 mA
| 108 MHz — — mA
cee 54 MHz 29 42 mA
Ve Active Burst Read Current; | 66 MHz 32 48 mA
Burst Length = Continuous 80 MHz 34 54 mA
108 MHz — — mA
54 MHz 32 36 mA
V¢ Active Burst Read Current: 66 MHz 35 42 mA
Burst Length =8 80 MHz 38 48 mA
108 MHz — — mA
10 MHz 34 45 mA
V¢ Active Asynchronous Read
lcct Clrrent 5 MHz 17 26 mA
1 MHz 4 7 mA
V, 1 5 A
lcc2 V¢ Active Write Current ACC s
Vee 24 52.5 mA

Wwww.cypress.com
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Table 12. S29WS256N DC Characteristics (Sheet 2 of 2)

Parameter Description Note Min. Typ Max Unit
V, 1 5 A
lccs V¢ Standby Current ACC s
Vee 20 70 pA
lcca Ve Reset Current 70 250 pA
Ve Active Current (Read While
ICC5 erte) 50 60 HA
lcce V¢ Sleep Current 2 70 pA
Ve Active Page Read Current
lecr 258 e 9 10 15 mA
VACC 6 20 mA
lacc Accelerated Program Current
Vee 14 20 mA
Vi Input Low Voltage -0.5 0.4 \Y
Vin Input High Voltage Vee-0.4 Vec +0.4 \
VoL Output Low Voltage 0.1 \Y
Vou Output High Voltage Vee \
A Voltage for Accelerated Program 8.5 9.5 \
Vi ko Low V¢ Lock-out Voltage 1.4 \%
Table 13. S29WS512P DC Characteristics (Sheet 1 of 2)

Parameter Description Note Min. Typ Max Unit
I Input Load Circuit +1 pA
Lo Output Leakage Current +1 uA

54 MHz — — —
Ve Active Burst Read Current; | 66 MHz — - —
Burst Length = 8 80 MHz _ — —
108 MHz 36 54 mA
54 MHz — — —
V¢ Active Burst Read Current: 66 MHz — — —
Burst Length = 16 80 MHz _ _ _
| 108 MHz 32 48 mA
ceB 54 MHz — — —
V¢ Active Burst Read Current: 66 MHz _ _ _
Burst Length = Continuous 80 MHz _ _ _
108 MHz 28 42 mA
54 MHz — — —
Ve Active Burst Read Current; | 86 MHz — - —
Burst Length = 8 80 MHz _ — —
108 MHz 24 36 mA
10 MHz 40 80 mA
et \C/:S%Q::ttlve Asynchronous Read [ 5°\11> 20 40 mA
1 MHz 10 20 mA
V, 1 5 A
lcc2 V¢ Active Write Current ACC s
Vee 20 40 mA
V, 1 5 A
lees V¢ Standby Current AcC v
Vee 20 40 MA
lcca Vcc Reset Current 30 60 MA
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Table 13. S29WS512P DC Characteristics (Sheet 2 of 2)

Parameter Description Note Min. Typ Max Unit
lecs }//Vcl;'ﬁe/-)\ctive Current (Read While 40 60 uA
lcce V¢ Sleep Current 5 20 pA
lecr X_C\;A(I;oﬁjcstive Page Read Current 10 15 mA

VACC 7 10 mA
lacc Accelerated Program Current
Vee 15 20 mA
Vi Input Low Voltage -0.5 0.4 \Y
Vin Input High Voltage Vee-0.4 Vec +0.4 \
VoL Output Low Voltage 0.1 \Y
VoH Output High Voltage Ve - 0.1 \
A Voltage for Accelerated Program 8.5 9.5 \
Vi ko Low V¢ Lock-out Voltage 1.4 \Y

Table 14. DC Characteristics Comparison

DC Characteristics S29WS256N S29WS512P
Ambient Temperature -25°C to 85°C -25°C to 85°C
Supply Voltage +1.70 Vto +1.95V +1.70 Vto +1.95V
V). (Input Low Voltage): Vo = 1.8V -0.5V /0.4 V (Typ/Max) -0.5V /0.4 V (Typ/Max)
; . _ Vec-04V/Vee+04V (Typ/ |Vec-0.4V/ Ve + 0.4V (Typ/
Vy4 (Input High Voltage): Vg = 1.8 V VS cc (Typ VS5 cc (Typ
VoL (Output Low Voltage): Ig. = 100 YA, Ve =
Voemin = Voo 0.1V (Max) 0.1V (Max)
Von (Output High Voltage): Ig; =100 pA, Ve = ; :
Vggnginuzp\‘jcc'g ge): lor =100 pA, Ve Vee (Min) Vee - 0.1V (Min)
Vuh (Voltage for Accelerated Program) 8.5V - 9.5V (Min/Max) 8.5V -9.5V (Min/Max)
Vi ko (Low Vce Lock-out Voltage) 1.4V (Max) 1.4V (Max)
Standby 20 mA/70 mA (Typ/Max) 20 mA/40 mA (Typ/Max)
Async. Read 54 MHz 17 mA/26 mA (Typ/Max) 20 mA/40 mA (Typ/Max)
Page Read 10 mA/15 mA (Typ/Max) 10 mA/15 mA (Typ/Max)
V¢ Active Current . .
Vgg =1.70.1.95 Burst Read 8-word Max-Freq. Elloa%Hz' 30 mA/66 mA (Typ/ Rﬂoafi(;\/le. 36 mA/54 mA (Typ/
Burst Read 16-word Max- 80 MHz: 32 mA/60 mA (Typ/ 108 MHz: 32 mA/48 mA (Typ/
Freq Max) Max)
Prog/Erase Current 24 mA/52.5 mA (Typ/Max) 20 mA/40 mA (Typ/Max)

WWW.CYpress.com Document No. 001-99114 Rev. *A 11
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6 AC Characteristics
Table 15. S29WS256N Asynchronous Read

Paramete | pescription Mod 54 MHz | 66 MHz | 80 MHz | 108 MHz | Unit
tce Access Time from CE# Low — | Max 80 — ns
tacc Asynchronous Access Time — | Max 80 — ns
tavop | AVD# Low Time — | Min — ns

taavps | Address Setup Time to Rising Edge of AVD# — | Min — ns
taavpH | Address Hold Time from Rising Edge of AVD# | — | Min 7 6 — ns
toe Output Enable to Output Valid — | Max 135 — ns
Read — | Min 0 — ns
toen _(Igutput Enable Hold Toaaied and Data#
ime oggled and Data o ; o
Poliing Min 10 ns
toez Output Enable to High Z — | Max 10 — ns
tcas CE# Setup Time to AVD# — | Min — ns
tpacc | Intra Page Access Time — | Max — ns
Table 16. S29WS512P Asynchronous Read
Pa'armete Description Mode 54 MHz | 66 MHz | 80 MHz | 108 MHz | Unit
) Zero Hold 83
tce Access Time from CE# Low Max ns
Legacy 80
tacc ) Zero Hold 83
Asynchronous Access Time Max ns
Legacy 80
tavop | AVD# Low Time — Min 8 8 8 7.5 ns
taavDs | Address Setup Time to Rising Edge of Zero Hold | Min 4 4 4 3.5 ns
AVD# Legacy Min 8 8 8 7.5 ns
tAAVDH | Address Hold Time from Rising Edge of | Zero Hold | Min | 7 6 6 ns
AVD# Legacy Min 0 0 0 ns
toe Output Enable to Output Valid Max 6 ns
Read Min 0 0 0 0 ns
toen Output Enable Hold
Time g,%%?r:gd and Data# Min | 10 10 10 6 ns
toez Output Enable to High Z Max 10 10 10 ns
tcas CE# Setup Time to AVD# Min 0 0 0 0 ns
tpacc | Intra Page Access Time Max 20 20 20 20 ns
Table 17. S29WS256N Synchronous Burst Read (Sheet 1 of 2)

Parameter Description Mode 54 MHz | 66 MHz | 80 MHz | 108 MHz | Unit
tiacc Synchronous Access Time Max 80 — ns
teace Blélrzt Access Time Valid Clock to Output Max 13.5 1.2 9 . ns

y
tacs Address Setup Time to Clock Min 5 4 — ns
tacH Address Hold Time from Clock Min 7 6 — ns
tspH Data Hold Time Min 4 3 — ns
trpy = tcr | Chip Enable to RDY Active Max 13.5 11.2 9 — ns
toe Output Enable to RDY Low Max 13.5 11.2 — ns
tcez Chip Enable to High Z Max 10 — ns
WWW.CYpress.com Document No. 001-99114 Rev. *A 12
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Table 17. S29WS256N Synchronous Burst Read (Sheet 2 of 2)

Parameter Description Mode 54 MHz | 66 MHz | 80 MHz | 108 MHz | Unit
toez Output Enable to High Z Max 10 — ns
tces CE# Setup Time to Clock Min 4 — ns
tracc Ready Access Time from Clock Max | 13.5 ‘ 1.2 ‘ 9 — ns
tcas CE# Setup Time to AVD# Min 0 — ns
tave AVD# Low to Clock Setup Time Min 4 — ns
tavd AVD# Pulse Min 8 — ns
Table 18. S29WS512P Synchronous Burst Read
Parameter Description Mode 54 MHz \ 66 MHz \ 80 MHz | 108 MHz | Unit
Legacy Max 80
tiace Synchronous Access Time ns
Zero Hold 83
teace gldrtztu,;-\gc;elg)sl Time Valid Clock to Max 135 1.2 9 7 ns
Legacy 5 4 4 3.5
tacs Address Setup Time to Clock Min ns
Zero Hold 6 6 6 6
Legacy 6 6 5 5
tacH Address Hold Time from Clock Min ns
Zero Hold 0 0 0 0
tsDH Data Hold Time Min 4 3 3 2 ns
troy = tcr | Chip Enable to RDY Active Max 7 ns
toe Output Enable to RDY Low Max 13.5 11.2 9 7 ns
tcez Chip Enable to High Z Max 10 10 10 ns
toez Output Enable to High Z Max 10 10 10 7 ns
tces CE# Setup Time to Clock Min 4 4 4 35 ns
tracc Ready Access Time from Clock Max | 13.5 1.2 9 6 ns
tcas CE# Setup Time to AVD# Min 0 0 0 0 ns
tave AVD# Low to Clock Setup Time Min 4 4 4 5 ns
tavD AVD# Pulse Min 8 8 8 6 ns
Table 19. S29WS256N Erase / Programming Performance (Sheet 1 of 2)
Parameter
Description 54 MHz | 66 MHz | 80 MHz | 108 MHz | Unit
JEDEC | Standard
tavav twe Write Cycle Time Min 80 — ns
Synchronous — ns
tavwiL tas Address Setup Time Min
Asynchronous — ns
twiLax tAH Address Hold Time Synchronous Min — ns
Asynchronous 20 —
tavop | AVD# Low Time Min 8 — ns
tovwH tps Data Setup Time Min 45 20 — ns
twHDX toH Data Hold Time Min 0 — ns
teHWL tghwL | Read Recovery Time Before Write Min 0 — ns
tcas CE# Setup Time to AVD# Min 0 — ns
tWHEH ten CE# Hold Time Min 0 — ns
twiLwH twp Write Pulse Width Min 30 — ns
twHWL twpH Write Pulse Width High Min 20 — ns
tsryw | Latency Between Read and Write Operations Min 0 — ns
WWW.CYpress.com Document No. 001-99114 Rev. *A 13



S71WS512N to S71WS512P Migration

Table 19. S29WS256N Erase / Programming Performance (Sheet 2 of 2)

Parameter
Description 54 MHz | 66 MHz | 80 MHz | 108 MHz | Unit
JEDEC | Standard
tviD Vacc Rise and Fall Time Min 500 — ns
Vacc Setup Time (During Accelerated ; o
tvips Programming) Min 1 Hs
teLwi tes CE# Setup Time to WE# Min 5 — ns
tavsw | AVD# Setup Time to WE# Min 5 — ns
tavhw | AVD# Hold Time to WE# Min 5 — ns
tavsc | AVD# Setup Time to CLK Min 5 — ns
tavic | AVD# Hold Time to CLK Min 5 — ns
tsea Sector Erase Accept Time-out Max 50 — us
tesL Erase Suspend Latency Max 20 — us
tpsL Program Suspend Latency Max 20 — us
Toggle Time During Erase within a Protected
tASP Segc%or 9 Typ 0 - us
Toggle Time During Programming Within a
tesp Protected Sector Typ 0 - Hs
tcsw | Clock Setup Time to WE# Min 5 — ns
twep Noise Pulse Margin on WE# Max 3 — ns
Table 20. S29WS512P Erase / Programming Performance (Sheet 1 of 2)
Parameter 54 66 80 108 | Uni
Description ni
JEDEC Stazdar P MHz | MHz | MHz | MHz | t
tavav twe | Write Cycle Time Min 60 ns
Synchronous (Legacy
Mode) 5 5 5 3.5
Asynchronous (Legacy
t t Add Setup Ti Mode) Mi ’ ’ ’ ’
ress Setup Time in ns
AVWL AS P Synchronous (Zero Hold 9 9 9 6
Mode)
Asynchronous (Zero
Hold Mode) 6 6 6 6
Synchronous (Legacy
Mode) 7 7 6 5
Asynchronous (Legacy
t t Add Hold Ti Mode) Mi ! ! ° °
ress Hold Time in ns
WLAX AR Synchronous (Zero Hold 0 0 0 0
Mode)
Asynchronous (Zero
Hold Mode) 0 0 0 0
tavop | AVD# Low Time Min 6 ns
tovwH tps Data Setup Time Min 20 ns
tWHDX toH Data Hold Time Min 0 ns
tehwL | tehwL | Read Recovery Time Before Write Min 0 ns
tcas | CE# Setup Time to AVD# Min 0 ns
tWHEH tCH CE# Hold Time Min 0 ns
tWLWH twp Write Pulse Width Min 25 ns
twHWL twpn | Write Pulse Width High Min 20 ns
tsryw | Latency Between Read and Write Operations Min 0 ns
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S71WS512N to S71WS512P Migration

Table 20. S29WS512P Erase / Programming Performance (Sheet 2 of 2)

Parameter _— 54 66 80 108 | Uni
JEDE( | Standar sl MHz | MHz | MHz | MHz | t
tyip | Vacc Rise and Fall Time Min 500 ns
tvips | Vacc Setup Time (During Accelerated Programming) Min 1 VS
teLwi tcs CE# Setup Time to WE# Min 4 ns
tavsw | AVD# Setup Time to WE# Min 4 ns
tavhw | AVD# Hold Time to WE# Min 4 ns
Legacy Mode 5 5 5 3
tavsc | AVD# Setup Time to CLK Min ns
Zero Hold Mode 6 6 6 6
Legacy Mode 5 5 5 3
tavnc | AVD# Hold Time to CLK Min ns
Zero Hold Mode 0 0 0 0
tsea | Sector Erase Accept Time-out Min 50 us
tesL Erase Suspend Latency Min 20 us
tpsL Program Suspend Latency Min 20 us
tasp | Toggle Time During Erase within a Protected Sector Typ 0 us
togp 'Sl'%%gt]éer Time During Programming Within a Protected Typ 0 us
tcsw | Clock Setup Time to WE# — — —
twep | Noise Pulse Margin on WE# I\/)I(a 3 ns
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7 Appendix 2
Table 21. Wait State Requirements
S29WS256N S29WS512P
Max Frequency
Wait State Requirement Wait State Requirement
2 0.1 MHz < Freq < 14 MHz 2

3 14 MHz < Freq < 27 MHz
4 27 MHz < Freq <40 MHz
5 40 MHz < Freq < 54 MHz
6
7

54 MHz < Freq < 67 MHz
67 MHz < Freq < 80 MHz
— 80 MHz < Freq < 95 MHz
— 95 MHz < Freq < 108 MHz

O|lo(N|o|lo|h|w
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Figure 4. Latency Table for Initial Wait

S29WS256N S29WS512P
Initial |Start Initial |Start

D6

N

x
E
=
E
=
&
=
&
E

EE
:
:
E
S
5

3
3

B 5
el %
O
Mzl
=
=
=
=]

|

]
N

S
<1<
3%

= [wofof=[o!

[« WY
oF
H
E{
O|0|
TR
=10
=N
‘a
B
=|=
(D)L

EEE

(][] 1

o[o[o]
<
K

] ] 18 1Y

= [~ [~[o|

olo[o[o[o]olololo[o[olooloo[ololo[olololololololololo|ol

CICICIEIEISEE CE I EEEE CEEE R E R E R EE
CISIEIEIEIEISE S EEEE EEEEE EEE EEEEEE S

CICICIEIFEEE CE I EEE EEEE R E

E S ERIREER

”)

=

0
1S FlEIEIEIEIEE
o[o|olo|o[o[o|g[ol
o[o|o]o|o[o[o[o]ol

%
e

5|6

=

=|

|
o|o[o[t
o[o|o]
O[o[o]

S[o[o[o[o
2
Bl
N

==
(|

N

,_.
=
wl
=
ol
olo|o[o[o|o[o]o!
I=|

=
wl
=
w

=|
m
=
w

=|
[
=
@

o[o[o[o[o]o]

=|
[
=
@

%
t1
[o[o[olo[o

=
5
=
3
=
5

==
&
(]
=
=
5
=
=
5

)
IFIEIEIFIFIIEIE SIS S

<
<
<
S
=
%
<

I‘l
I_|
C|

i

%

Data "o X"t X o2 X s Xna Xns X e X oz Xps )

3 X s XCme XCve X e X ps X s X7 X oe )

g
i
h
i
4

WWW.Cypress.com Document No. 001-99114 Rev. *A 17



= .=
=¥ CYPRESS S71WS512N to S71WS512P Migration

PERFORM

Figure 5. Latency Table for 128 Words Boundary Crossing
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