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This product family has been retired and is not recommended for designs. For new and current designs, S25FL064L supersede
S25FL032P. These are the factory-recommended migration paths. Refer to the S25FL-L Family datasheets for specifications and
ordering information.

Distinctive Characteristics

Architectural Advantages

Single power supply operation
— Full voltage range: 2.7 V to 3.6 V read and write operations
Memory architecture
— Uniform 64-KB sectors
— Top or bottom parameter block (two 64-KB sectors (top
or bottom) broken down into 16 4-KB sub-sectors each)
— 256-byte page size
— Backward compatible with the S25FL032A device
Program
— Page Program (up to 256 bytes) in 1.5 ms (typical)
— Program operations are on a page by page basis
— Accelerated programming mode via 9-V W#/ACC pin
— Quad Page Programming
Erase
— Bulk erase function
— Sector erase (SE) command (D8h) for 64-KB sectors
— Sub-sector erase (P4E) command (20h) for 4-KB sect
— Sub-sector erase (P8E) command (40h) for 8-KB s S

Cycling endurance

—100,000 cycles per sector typical @
Data retention CJO

— 20 years typical @

Device ID

— JEDEC standard two-byte electrb’qi'c ignature

— RES command one-byte ele @c signature for backward
compatibility é

One time programmable (OTP) area for permanent, secure

identification; can be programmed and locked at the factory

or by the customer

B Common Flash Interface (CFl) compliant: allows host system
to identify and accommodate multiple flash devices
W Process technology
— Manufactured on 0.09 pm MirrorBit® process technology
B Package option

— Industry Standard Ping@

— 8-pin SO package %0 Is)

— 16-pin SO pack 0 mils)

—8-contact U a%ckage (5 x 6 mm)

— 8-contact WS package (6 x 8 mm)

- 24-ballz& x 8 mm package, 5 x 5 pin configuration
- 24@ A 6 x 8 mm package, 6 x 4 pin configuration

Per, ance Characteristics

] ed
b — Normal READ (Serial): 40-MHz clock rate
— FAST_READ (Serial): 104-MHz clock rate (maximum)
— DUAL I/0O FAST_READ: 80-MHz clock rate or
20 MBY/s effective data rate
— QUAD 1I/O FAST_READ: 80 MHz clock rate or
40 MBY/s effective data rate
B Power saving standby mode
— Standby Mode 80 LA (typical)
— Deep Power-Down Mode 3 LA (typical)

Memory Protection Features
® Memory protection
— W#/ACC pin works in conjunction with Status Register Bits
to protect specified memory areas
— Status Register Block Protection bits (BP2, BP1, BPO0) in
status register configure parts of memory as read-only

Cypress Semiconductor Corporation < 198 Champion Court . San Jose, CA 95134-1709 . 408-943-2600
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General Description

The S25FL032P is a 3.0 V (2.7 V to 3.6 V), single-power-supply Flash memory device. The device consists of 64 uniform 64-KB
sectors with the two (top or bottom) 64-KB sectors further split up into thirty-two 4-KB sub sectors. The S25FL032P device is fully
backward compatible with the S25FL032A device.

The device accepts data written to Serial Input (SI) and outputs data on Serial Output (SO). The devices are designed to be
programmed in-system with the standard system 3.0-V V¢ supply.

The S25FL032P device adds the following high-performance features using five new instructions:

B Dual Output Read using both Sl and SO pins as output pins at a clock rate of up to 80 MHz

B Quad Output Read using SlI, SO, W#/ACC, and HOLD# pins as output pins at a clock rate of up to 80 MHz

B Dual I/0 High Performance Read using both Sl and SO pins as input and output pins at a clock rate of up to 80 MHz

B Quad I/O High Performance Read using Sl, SO, W#/ACC, and HOLD# pins as input and output pins at a clock rate of up to
80 MHz

B Quad Page Programming using Sl, SO, W#/ACC, and HOLD# pins as input pins to prog % at a clock rate of up to 80 MHz
T

The memory can be programmed 1 to 256 bytes at a time, using the Page Program co
and Bulk Erase commands.

he device supports Sector Erase

Each device requires only a 3.0-V power supply (2.7 V to 3.6 V) for both read and y#ite functions. Internally generated and regulated
voltages are provided for the program operations. This device requires a high v@ supply to the W#/ACC pin to enable the
Accelerated Programming mode.

The S25FL032P device also offers a One-Time Programmable area (O&of up to 128 bits (16 bytes) for permanent secure
identification and an additional 490 bytes of OTP space for other use. TP area can be programmed or read using the OTPP or
OTPR instructions.

Document Number: 002-00650 Rev. *L Page 2 of 60
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1. Block Diagram
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2. Connection Diagrams
Figure 1. 16-pin Plastic Small Outline Package (SO)

HOLD#/103 [] 1 16 ] SCK
vee[] 2 15 ] sIn00
DNC [ 3 14 [_]DNC
DNC [] 4 13 [C]DNC
DNC[] 5 12 [TJpbNe
DNC[| 6 11 [_]bNe
Q
S;S# 7 10 [_]GND %\g
101 ] 8 9 [Jw#/Acc/o2 @

Note

DNC = Do Not Connect (Reserved for future use)
Figure 2. 8-pin Plastic Small Outlin:@e (SO)

cs#[]1e s\ésj vee
so/no1 [] 2 b 7 ] HOLD#/103

66
W#/ACC/102 [] 3{\ 6|1 SCK

GND@@ 5[ smoo
N

Fi&’& 8-contact USON (5 x 6 mm) Package

\' cs#| D1 8] vcc
éo sono1[)2 7 (] HoLp#io3
USON
W#/ACC/I02 33 GC SCK
GND[ D4 5 sioo

Note
There is an exposed central pad on the underside of the USON package. This should not be connected to any voltage or signal line on the PCB. Connecting the central
pad to GND (Vsg) is possible, provided PCB routing ensures OmV difference between voltage at the USON GND (Vgg) lead and the central exposed pad.

Figure 4. 8-contact WSON Package (6 x 8 mm)

cs#|D1 8] vcc
sono1[ )2 7 (] HoLb#io3
WSON
waiACClo2 [ D)3 6 (] sck
GND[D4 5] suoo

Note
There is an exposed central pad on the underside of the WSON package. This should not be connected to any voltage or signal line on the PCB. Connecting the central
pad to GND (Vgg) is possible, provided PCB routing ensures OmV difference between voltage at the WSON GND (Vgg) lead and the central exposed pad.

Document Number: 002-00650 Rev. *L Page 5 of 60
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Figure 5. 6x8 mm 24-ball BGA Package, 5x5 Pin Configuration
4
NC SCK GND \ele NC
NC CSt NC W#ACC/I02 NC
NC  SO/O1  SIIO0 HOLD#103 NC J QQ
@) (@ (@) (@) (=) &
NC NC NC NC NC Q
Figure 6. 6x8 mm 24-ball BGA Packag ﬁPm Configuration
4 ;@—
@ \
o
SCK vcc
®<. CS# NC W#/ACC/IOZ
6\' NC sono1 SI/100 HOLD#/103
E NC NC NC NC
NC NC NC NC
Document Number: 002-00650 Rev. *L Page 6 of 60
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3. Input/Output Descriptions
Table 1. Input/Output Descriptions

Signal 1/0 Description
SO/I01 /o Serial Data Output: Transfers data serially out of the device on the falling edge of SCK. Functions as an
input pin in Dual and Quad I/0, and Quad Page Program modes.
SI/100 /0 Serial Data Input: Transfers data serially into the device. Device latches commands, addresses, and
program data on Sl on the rising edge of SCK. Functions as an output pin in Dual and Quad 1/0 mode.
SCK Inout Serial Clock: Provides serial interface timing. Latches commands, addresses, and data on Sl on rising
P edge of SCK. Triggers output on SO after the falling edge of SCK.
Chip Select: Places device in active power mode when driven low. Deselects device and places SO at
Cs# Inout high impedance when high. After power-up, device requires a falling edge on CS# before any command
P is written. Device is in standby mode when a program, erase, or Write Status Register operation is not in
progress. £\
Hold: Pauses any serial communication with the device without d ting it. When driven low, SO is
HOLD#/103 /0 at high impedance, and all input at SI and SCK are ignored. Re@s at CS# also be driven low.
Functions as an output pin in Quad 1/0 mode. Q)
r_\ &
Write Protect: Protects the memory area specified by St Register bits BP2:BP0. When driven low,
W#/ACC/102 /0 prevents any program or erase command from altering th'e data in the protected memory area. Functions
as an output pin in Quad /0 mode. O
Vee Input | Supply voltage g"’
.
GND Input  |Ground AN
\J

b"\

4. Logic Symbol (%)
i

)

@- —— S0/101

@ SCK ——|

C)O CS# —

@ W#/ACC/102 —

\Q~ HOLD#/103 —
O

;‘ GND

Document Number: 002-00650 Rev. *L Page 7 of 60
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5. Ordering Information
The ordering part number is formed by a valid combination of the following:

S25FL 032 P 0X M F I 00 1

T T T T ~ ™ Packing Type

0 =Tray

1 =Tube

3 = 13" Tape and Reel

Model Number (Additional Ordering Options)

03 = 6 x 4 pin configuration BGA package

02 = 5 x 5 pin configuration BGA package

01 = 8-pin SO package / 8-contact USON package
00 = 16-pin SO package / 8-contact WSON package

Temperature Range

| = Industrial (—-40°C to +85°C)

V = Automotive In-cabin (—40°C to +105°C)

A = Automotive, AEC-Q100 Grade 3 (—40°C to +

B = Automotive, AEC-Q100 Grade 2 (—40°C‘tm$"c)
Package Materials %\

F = Lead (Pb)-free

H = Low-Halogen, Lead (Pb)-free Q®

Package Type
M = 8-pin / 16-pin SO packa

N = 8-contact USON / @ackage
B = 24-ball BGA 6 x ckage, 1.00 mm pitch
Speed

0X = 104 MH OK
n‘c%gy

Device Te
P =0.0 irrorBit® Process Technology

Den

OQ\ Mbit
Device Family
S25FL @

Cypress Memory 3.0\/—&@%& Peripheral Interface (SPI) Flash Memory

QO

<
&

Document Number: 002-00650 Rev. *L
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Valid Combinations
Valid Combinations — Standard

Table 2 lists the valid combinations configurations planned to be supported in volume for this device.
Table 2. S25FL032P Valid Combinations

Base Ordering ; Package and Model . :
Part Number Speed Option Temperature Number Packing Type Package Marking
MFI, NFI
MEV NEV 00, 01 0,1,3
S25FL032P 0X B’HI FLO32P + (Temp) + F
02, 03 0,3
BHV

Valid Combinations — Automotive Grade / AEC-Q100

Table 3 lists configurations that are Automotive Grade / AEC-Q100 qualified and are planned t
will be updated as new combinations are released. Consult your local sales representative t

available in volume. The table
m availability of specific

combinations and to check on newly released combinations. @
Production Part Approval Process (PPAP) support is only provided for AEC-Q100 gra@roducts.

Products to be used in end-use applications that require ISO/TS-16949 complian

ust be AEC-Q100 grade products in

combination with PPAP. Non—-AEC-Q100 grade products are not manufactt%@jocumented in full compliance with

ISO/TS-16949 requirements.

AEC-Q100 grade products are also offered without PPAP support for r@se applications that do not require ISO/TS-16949
compliance. i

Table 3. S25FL032P Valid Combinations — Automotive Gra%éEC-QlOO
AN )]

Blfasr? SL?T%EQ Speed Option ?gcnkpiei%m@év NMu(r)ndbeér Packing Type Package Marking
MFA
S25FL032P 0X CWFB, NFB 00. 01 0.1.3 FLO32P + (Temp) + F
()" BHA, BHB 02, 03 0,3

Document Number: 002-00650 Rev. *L
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6. SPI Modes

A microcontroller can use either of its two SPI modes to control Cypress SPI Flash memory devices:

B CPOL = 0, CPHA = 0 (Mode 0)

B CPOL = 1, CPHA = 1 (Mode 3)

Input data is latched in on the rising edge of SCK, and output data is available from the falling edge of SCK for both modes.
When the bus master is in standby mode, SCK is as shown in Figure 8 for each of the two modes:

B SCK remains at 0 for (CPOL = 0, CPHA = 0 Mode 0)

B SCK remains at 1 for (CPOL = 1, CPHA = 1 Mode 3)

Figure 7. Bus Master and Memory Devices on the SPI Bus

SO NaXN
SPI Interface with sl . N
(CPOL, CPHA) = < g
(0, 0)or (1, 1) SCK 2N
SCK |SO| SI SCK|SO S{ SCK |SO| SI
Bus Master Y Y \ Y Y
SPI Memory emory SPI Memory
Device evice Device
CS3 Cs2 (St 3
A 5\0 A
CS# F@# CS# HOLD# CS# HOLD#
Wi/ ACC Wi#/ACC Wi#/ACC
&
~<

.
Note

The Write Protect/Accelerated Programming (W#/ACC) and HoI@D#) signals should be driven high (logic level 1) or low (logic level 0) as appropriate.

Q gure 8. SPI Modes Supported

CPOL CPH\'Q*.Q_\

ModeO 0 s SCK [ 1L L.
1 1 sC

_
SR N N S O B S I
sl XMSB X X )

SO ---- MSB__X X

Mode 3

Document Number: 002-00650 Rev. *L Page 10 of 60
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7. Device Operations

All Cypress SPI devices accept and output data in bytes (8 bits at a time). The SPI device is a slave device that supports an inactive
clock while CS# is held low.

7.1 Byte or Page Programming

Programming data requires two commands: Write Enable (WREN), which is one byte, and a Page Program (PP) sequence, which
consists of four bytes plus data. The Page Program sequence accepts from 1 byte up to 256 consecutive bytes of data (which is the
size of one page) to be programmed in one operation. Programming means that bits can either be left at 0, or programmed from 1 to
0. Changing bits from 0 to 1 requires an erase operation.

7.2 Quad Page Programming

The Quad Page Program (QPP) instruction allows up to 256 bytes of data to be programmed using 4 pins as inputs at the same
time, thus effectively quadrupling the data transfer rate, compared to the Page Program (PP) instruction. The Write Enable Latch
(WEL) bit must be set to a 1 using the Write Enable (WREN) command prior to issuing the QPP command.

7.3 Dual and Quad I/0 Mode R\
The S25FL032P device supports Dual and Quad 1/O operation when using the Dual/Qua ut Read Mode and the Dual/Quad
I/O High Performance Mode instructions. Using the Dual or Quad I/O instructions allo to be transferred to or from the device

at two to four times the rate of standard SPI devices. When operating in the Dual or I/O High Performance Mode (BBh or EBh
instructions), data can be read at fast speed using two or four data bits at a time, the 3-byte address can be input two or four

address bits at a time.

7.4 Sector Erase / Bulk Erase s

The Sector Erase (SE) and Bulk Erase (BE) commands set all the bit '@sector or the entire memory array to 1. While bits can be
individually programmed from 1 to 0, erasing bits from 0 to 1 must bexdorie on a sector-wide (SE) or array-wide (BE) level. In addition
to the 64-KB Sector Erase (SE), the S25FL032P device also og B Parameter Sector Erase (P4E) and 8-KB Parameter Sector
Erase (P8E).

7.5 Monitoring Write Operations g the Status Register

The host system can determine when a Write Regist gram, or erase operation is complete by monitoring the Write in Progress
(WIP) bit in the Status Register. The Read from Sz@ egister command provides the state of the WIP bit. In addition, the
S25FL032P device offers two additional bits in t@ tatus Register (P_ERR, E_ERR) to indicate whether a Program or Erase
operation was a success or failure.

7.6 Active Power and Qz%dby Power Modes

The device is enabled and in the A 'xPower mode when Chip Select (CS#) is Low. When CS# is high, the device is disabled, but
may still be in the Active Powew@until all program, erase, and Write Registers operations have completed. The device then
goes into the Standby Power motle, and power consumption drops to Igg. The Deep Power-Down (DP) command provides
additional data protection against inadvertent signals. After writing the DP command, the device ignores any further program or
erase commands, and reduces its power consumption to Ipp.

Document Number: 002-00650 Rev. *L Page 11 of 60
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7.7 Status Register

The Status Register contains the status and control bits that can be read or set by specific commands (see Table 10 on page 18).
These bits configure different protection configurations and supply information of operation of the device. (for details see Table 17 on
page 30):

B Write In Progress (WIP): Indicates whether the device is performing a Write Registers, program or erase operation.
m Write Enable Latch (WEL): Indicates the status of the internal Write Enable Latch.

B Block Protect (BP2, BP1, BP0): Nonvolatile bits that define memory area to be software-protected against program and erase
commands.

B Erase Error (E_ERR): The Erase Error Bit is used as an Erase operation success and failure check.
m Program Error (P_ERR): The Program Error Bit is used as an program operation success and failure check.

B Status Register Write Disable (SRWD): Places the device in the Hardware Protected mode when this bit is set to 1 and the
WH#/ACC input is driven low. In this mode, the non-volatile bits of the Status Register (SRWD, BR2, BP1, BP0) become read-only

bits. . g
7.8 Configuration Register %%\

The Configuration Register contains the control bits that can be read or set by specifi ands. These bits configure different
configurations and security features of the device.

B The FREEZE bit locks the BP2-0 bits in Status Register and the TBPROT an
that once the FREEZE bit has been set to ‘1’, then it cannot be cleared tas
FREEZE hit is set to ‘0’, then the other bits of the Configuration Regist%i

'ARM bits in the Configuration Register. Note
il a power-on-reset is executed. As long as the
luding FREEZE bit, can be written to.

B The QUAD bit is nonvolatile and sets the pin out of the device to Qﬁ@node; that is, W#/ACC becomes 102 and HOLD#
becomes 103. The instructions for Serial, Dual Output, and Dual reads function as normal. The W#/ACC and HOLD#
functionality does not work when the device is set in Quad gz

B The TBPARM bit defines the logical location of the 4 KB
sectors. All sectors other than the parameter sectors al
4-KB parameter sectors starts at the top of the arra
bottom of the array. Note that once this bit is sei&

eter sectors. The parameter sectors consist of thirty two 4 KB
ined to be 64-KB uniform in size. When TBPARM is set to a ‘1’, the
n TBPARM is set to a ‘0", the 4-KB parameter sectors starts at the

', it cannot be changed back to '0'.

B The BPNV bit defines whether or not the B@ its in the Status Register are volatile or non-volatile. When BPNV is setto a ‘1’,

the BP2-0 bits in the Status Register are v and will be reset to binary 111 after power on reset. When BPNV is set to a ‘0’,
the BP2-0 bits in the Status Register e@ -volatile. Note that once this bit is set to a '1', it cannot be changed back to '0'.
iof

B The TBPROT bit defines the operatio the block protection bits BP2, BP1, and BPO in the Status Register. When TBPROT is
set to a ‘0, then the block protec%}s defined to start from the top of the array. When TBPROT is set to a ‘1’, then the block
protection is defined to start% e bottom of the array. Note that once this bit is set to a '1', it cannot be changed back to '0'.

I

Note: It is suggested that the Block Protection and Parameter sectors not be set to the same area of the array; otherwise, the user
cannot utilize the Parameter sectors if they are protected. The following matrix shows the recommended settings.

Table 4. Suggested Cross Settings

TBPARM TBPROT Array Overview
Parameter Sectors — Bottom
0 0 BP Protection — Top
(default)

Not recommended (Parameters & BP Protection are both Bottom)

0 Not recommended (parameters & BP Protection are both Top)

Parameter Sectors - Top of Array (high address)
BP Protection - Bottom of Array (low address)

Document Number: 002-00650 Rev. *L Page 12 of 60
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Table 5. Configuration Register Table
Bit Bit Name Bit Function Description
7 NA — Not Used
6 NA - Not Used
5 TBPROT ' . 1 = Bottom Array (low address
Configures start of block protection 0 = Top Array (h)i/g(h address) ([))efault)
4 NA — Do not use
3 BPNV Configures BP2-0 bits in the Status Register (1) z \I\/l(c))lr?\t/ltl)?atile (Default)
2 TBPARM ) . 1 = Top Array (high address
Configures Parameter sector location 0= BoFt)tom er(ayg(low ad dre)ss) (Default)
1 QUAD Puts the device into Quad I/O mode é z g‘u Serial /0 (Default)
0 FREEZE Locks BP2-0 hits in the Status Register %g?fa%ﬁa% (Default)
Note $
(Default) indicates the value of each Configuration Register bit set upon initial factory shipment. @
7.9 Data Protection Modes s

N\

Cypress SPI Flash memory devices provide the following data protecﬁ@mthods:

B The Write Enable (WREN) command: Must be written prior to

command that modifies data. The WREN command sets the

Write Enable Latch (WEL) bit. The WEL bit resets (disables&@s) on power-up or after the device completes the following

commands:
o)
&
N
O
<

— Page Program (PP)

Sector Erase (SE)

Bulk Erase (BE)

Write Disable (WRDI)

Write Register (WRR)

Parameter 4 KB Sector Erasn&AE)
Parameter 8 KB Sector I% P8E)
Quad Page Programming (QPP)
OTP Byte Programming (OTPP)

B Software Protected Mode (SPM): The Block Protect (BP2, BP1, BPO) bits define the section of the memory array that can be
read but not programmed or erased. Table 6 and Table 7 shows the sizes and address ranges of protected areas that are defined

by Status Register bits BP2:BPO.

B Hardware Protected Mode (HPM): The Write Protect (W#/ACC) input and the Status Register Write Disable (SRWD) bit together

provide write protection.

B Clock Pulse Count: The device verifies that all program, erase, and Write Register commands consist of a clock pulse count that

is a multiple of eight before executing them.
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Table 6. TBPROT = 0 (Starts Protection from TOP of Array)

Status Register Block Memory Array Protected

Portion of
BP2 | BPL | BPO | aq4recRange Eee AT Foe Meors | e

0 0 0 None 0 000000h-3FFFFFh SA63:SA0 0

0 0 1 3F0000h-3FFFFFh (1) SA63 000000h-3EFFFFh SA62:SA0 1/64

0 1 0 3E0000h-3FFFFFh (2) SAB3:SA62 000000h-3DFFFFh SA61:SA0 1/32

0 1 1 3C0000h-3FFFFFh (4) SAB3:SA6G0 000000h-3BFFFFh SA59:SA0 1/16

1 0 0 380000h-3FFFFFh (8) SAB3:SA56 000000h-37FFFFh SA55:SA0 1/8

1 0 1 300000h-3FFFFFh (16) SA63:SA48 000000h-2FFFFFh SA47:SA0 1/4

1 1 0 200000h-3FFFFFh (32) SA63:SA32 000000h-1FFFFFh SA31:SA0 1/2

1 1 1 000000h-3FFFFFh (64) SA63:SA0 None X ™, None All

Table 7. TBPROT=1 (Starts Protection from BOTTOM of Array) A%\g

Status Register Block Memory Array (\W Protected

Portion of
BP2 BP1 BPO Protected Protected Unpr te)éd Unprotected Total Memory
Address Range Sectors Adi@ Range Sectors Area

0 0 0 None 0 06Jg0bh-3FFFFFh SA0:SA63 0

0 0 1 000000h-00FFFFh (1) SAO e '040000h-3FFFFFh SAL1:SA63 1/64

0 1 0 000000h-01FFFFh (2) SA0:SA1 &(3\ 020000h-3FFFFFh SA2:SA63 1/32

0 1 1 000000h-03FFFFh 4 SAO:SAA N 040000h-3FFFFFh SA4:SA63 1/16

1 0 0 000000h-07FFFFh 8) S&%Y 080000h-3FFFFFh SA8:SA63 1/8

1 0 1 000000h-0FFFFFh (16%8@A15 100000h-3FFFFFh SA16:SA63 1/4

1 1 0 000000h-1FFFFFh A@AO:SA& 200000h-3FFFFFh SA32:SA63 1/2

1 1 1 000000h-3FFFFFh 0@'4) SA0:SA63 None None ALL

7.10 Hold Mode (HOLD#) QQ

The Hold input (HOLD#) stops any serial u@gemication with the device, but does not terminate any Write Registers, program or
erase operation that is currently in pro

The Hold mode starts on the falIingdg,e of HOLD# if SCK is also low (see Figure 9, standard use). If the falling edge of HOLD#
old mode begins after the next falling edge of SCK (non-standard use).

does not occur while SCK is lo
The Hold mode ends on the rising edge of HOLD# signal (standard use) if SCK is also low. If the rising edge of HOLD# does not
occur while SCK is low, the Hold mode ends on the next falling edge of CLK (non-standard use) See Figure 9.

The SO output is high impedance, and the Sl and SCK inputs are ignored (don'’t care) for the duration of the Hold mode.

CS# must remain low for the entire duration of the Hold mode to ensure that the device internal logic remains unchanged. If CS#
goes high while the device is in the Hold mode, the internal logic is reset. To prevent the device from reverting to the Hold mode
when device communication is resumed, HOLD# must be held high, followed by driving CS# low.

Note: The HOLD Mode feature is disabled during Quad I/O Mode.
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Figure 9. Hold Mode Operation

o I R I
HOLD# ——l |——-—

«—— Hold —> «—— Hold ——
Condition Condition
(standard use) (non-standard use)

7.11 Accelerated Programming Operation

The device offers accelerated program operations through the ACC function. This function is prinﬁ:’ly intended to allow faster
manufacturing throughput at the factory. If the system asserts Vyy on this pin, the device uses igher voltage on the pin to
reduce the time required for program operations. Removing Vyy from the W#/ACC pin retur device to normal operation. Note
that the W#/ACC pin must not be at V for operations other than accelerated progr @ r deV|ce damage may result. In
addition, the W#/ACC pin must not be left floating or unconnected; inconsistent beha\% he device may result.

Note: The ACC function is disabled during Quad I/0O Mode.
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The Sector Address tables show the size of the memory array, sectors, and pages. The device uses pages to cache the program
data before the data is programmed into the memory array. Each page or byte can be individually programmed (bits are changed
from 1 to 0). The data is erased (bits are changed from 0 to 1) on a sub-sector, sector- or device-wide basis using the PAE/P8E, SE
or BE commands. Table 8 and Table 9 show the starting and ending address for each sector. The complete set of sectors comprises
the memory array of the Flash device.

Table 8. S25FL032P Sector Address Table TBPARM=0

Address range Address range Address range
Sector Sector Sector
Start address End address Start address End address Start address End address
SA63 3F0000h 3FFFFFh SA31 1F0000h 1FFFFFh SS31 01F000h 01FFFFh
SA62 3E0000h 3EFFFFh SA30 1E0000h 1EFFFFh SS30 01EO000h 01EFFFh
SA61 3D0000h 3DFFFFh SA29 1D0000h 1DFFFFh SS29 01D000h 01DFFFh
SA60 3C0000h 3CFFFFh SA28 1C0000h 1CFFFFh Ss28 (\ 01C000h 01CFFFh
SA59 3B0000h 3BFFFFh SA27 1B0000h 1BFFFFh Ss: 01B000h 01BFFFh
SA58 3A0000h 3AFFFFh SA26 1A0000h 1AFFFFh rs%ﬂ‘ 01A000h 01AFFFh
SA57 390000h 39FFFFh SA25 190000h 19FFFFh 3%25 019000h 019FFFh
SA56 380000h 38FFFFh SA24 180000h 18FFFFh \ Y ss2 018000h 018FFFh
SA55 370000h 37FFFFh SA23 170000h 175Fm“ SS23 017000h 017FFFh
SA54 360000h 36FFFFh SA22 160000h ‘,571 SS22 016000h 016FFFh
SA53 350000h 35FFFFh SA21 150000h A\lSEFFFh SS21 015000h 015FFFh
SA52 340000h 34FFFFh SA20 1400000 \\) 14FFFFh SS20 014000h 014FFFh
SA51 330000h 33FFFFh SA19 130000h.0 13FFFFh SS19 013000h 013FFFh
SA50 320000h 32FFFFh SA18 1200W 12FFFFh SS18 012000h 012FFFh
SA49 310000h 31FFFFh SA17 1@&0{ 11FFFFh SS17 011000h 011FFFh
SA48 300000h 30FFFFh SA16 A@)‘Oooh 10FFFFh SS16 010000h 010FFFh
SA47 2F0000h 2FFFFFh SA15 f\Q‘OFOOOOh OFFFFFh SS15 00F000h 00FFFFh
SA46 2E0000h 2EFFFFh SA’ZIL\ »‘ OE0000h OEFFFFh SS14 00EO000h 00EFFFh
SA45 2D0000h 2DFFFFh PM 0D0000h ODFFFFh SS13 00D000h O0ODFFFh
SA44 2C0000h 2CFFFFh SA12 0C0000h OCFFFFh SS12 00C000h 00CFFFh
SA43 2B0000h 2BFFFFh " SALl 0B0O000Oh OBFFFFh SS11 00B000Oh 00BFFFh
SA42 2A0000h ZAEF SA10 0A0000h OAFFFFh SS10 00A000h 00AFFFh
SA41 290000h ‘F’h SA9 090000h 09FFFFh SS9 009000h 009FFFh
SA40 280000h 28FFFFh SA8 080000h 08FFFFh Ss8 008000h 008FFFh
SA39 270000h 27FFFFh SA7 070000h 07FFFFh SS7 007000h 007FFFh
SA38 260000h 26FFFFh SA6 060000h 06FFFFh SS6 006000h 006FFFh
SA37 250000h 25FFFFh SA5 050000h O5FFFFh SS5 005000h 005FFFh
SA36 240000h 24FFFFh SA4 040000h 04FFFFh Ss4 004000h 004FFFh
SA35 230000h 23FFFFh SA3 030000h 03FFFFh SS3 003000h 003FFFh
SA34 220000h 22FFFFh SA2 020000h 02FFFFh SS2 002000h 002FFFh
SA33 210000h 21FFFFh SAl 010000h 01FFFFh SS1 001000h 001FFFh
SA32 200000h 20FFFFh SAO0 000000h 00FFFFh SSo 000000h 000FFFh
Note

Sector SAQ is split up into sub-sectors SSO - SS15 (dark gray shading).
Sector SA1 is split up into sub-sectors SS16 - SS31(light gray shading).
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Table 9. S25FL032P Sector Address Table TBPARM=1

Address Range Address Range Address Range
Sector Sector Sector
Start Address End Address Start Address End Address Start Address End Address
SS31 3FFO00h 3FFFFFh SA63 3F0000h 3FFFFFh SA31 1F0000h 1FFFFFh
SS30 3FE000h 3FEFFFh SA62 3E0000h 3EFFFFh SA30 1E0000h 1EFFFFh
SS29 3FDO000h 3FDFFFh SA61 3D0000h 3DFFFFh SA29 1D0000h 1DFFFFh
SS28 3FCO000h 3FCFFFh SA60 3C0000h 3CFFFFh SA28 1C0000h 1CFFFFh
SS27 3FB000Oh 3FBFFFh SA59 3B0000h 3BFFFFh SA27 1B0000h 1BFFFFh
SS26 3FA000h 3FAFFFh SA58 3A0000h 3AFFFFh SA26 1A0000h 1AFFFFh
SS25 3F9000h 3F9FFFh SA57 390000h 39FFFFh SA25 190000h 19FFFFh
SS24 3F8000h 3F8FFFh SA56 380000h 38FFFFh SA24 180000h 18FFFFh
SS23 3F7000h 3F7FFFh SA55 370000h 37FFFFh SA23 170000h 17FFFFh
SS22 3F6000h 3F6FFFh SA54 360000h 36FFFFh SAgZ(\ N 160000h 16FFFFh
SS21 3F5000h 3F5FFFh SA53 350000h 35FFFFh S@ 4 150000h 15FFFFh
SS20 3F4000h 3F4FFFh SA52 340000h 34FFFFh ,\@2’0 140000h 14FFFFh
SS19 3F3000h 3F3FFFh SA51 330000h 33FFFFh ) SA19 130000h 13FFFFh
SSs18 3F2000h 3F2FFFh SA50 320000h 32FFFH\1$ SA18 120000h 12FFFFh
SS17 3F1000h 3F1FFFh SA49 310000h 31&@‘ SA17 110000h 11FFFFh
SS16 3F0000h 3FOFFFh SA48 300000h . @Fh SA16 100000h 10FFFFh
SS15 3EF000h 3EFFFFh SA47 2F0000h p (\\ZFFFFFh SA15 0F0000h OFFFFFh
SS14 3EE000h 3EEFFFh SA46 2E0000h . RN 2EFFFFh SAl4 0EO0000h OEFFFFh
SS13 3EDO0Oh 3EDFFFh SA45 2DOOOOP},)0 2DFFFFh SA13 0D0000h ODFFFFh
SS12 3EC000h 3ECFFFh SA44 2C0 2CFFFFh SA12 0C0000h OCFFFFh
SSs11 3EBO0Oh 3EBFFFh SA43 i@oﬁ 2BFFFFh SAl1 0B0000h OBFFFFh
SS10 3EA000h 3EAFFFh SA42 A%bBOOh 2AFFFFh SA10 0A0000h OAFFFFh
SS9 3E9000h 3E9FFFh SA41 \Q ‘290000h 29FFFFh SA9 090000h 09FFFFh
N
SS8 3E8000h 3E8FFFh SA,A}\ 3 280000h 28FFFFh SA8 080000h 08FFFFh
SS7 3E7000h 3E7FFFh W 270000h 27FFFFh SA7 070000h 07FFFFh
SS6 3E6000h SE6FFFh 38 260000h 26FFFFh SA6 060000h 06FFFFh
SS5 3E5000h 3E5FFFh I” SA37 250000h 25FFFFh SA5 050000h O5FFFFh
SS4 3E4000h 3EA4F SA36 240000h 24FFFFh SA4 040000h 04FFFFh
SS3 3E3000h SA35 230000h 23FFFFh SA3 030000h 03FFFFh
SS2 3E2000h 3I§FFFh SA34 220000h 22FFFFh SA2 020000h 02FFFFh
SS1 3E1000h 3E1FFFh SA33 210000h 21FFFFh SAl 010000h 01FFFFh
SSo 3E0000h 3EOFFFh SA32 200000h 20FFFFh SA0 000000h 00FFFFh
Note

Sector SA62 is split up into sub-sectors SSO - SS15 (dark gray shading).
Sector SAB3 is split up into sub-sectors SS16 - SS31 (light gray shading).
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9. Command Definitions

The host system must shift all commands, addresses, and data in and out of the device, beginning with the most significant bit. On
the first rising edge of SCK after CS# is driven low, the device accepts the one-byte command on SlI (all commands are one byte
long), most significant bit first. Each successive bit is latched on the rising edge of SCK. Table 10 lists the complete set of

commands.

Every command sequence begins with a one-byte command code. The command may be followed by address, data, both, or
nothing, depending on the command. CS# must be driven high after the last bit of the command sequence has been written.

The Read Data Bytes (READ), Read Data Bytes at Higher Speed (FAST_READ), Dual Output Read (DOR), Quad Output Read
(QOR), Dual I/0 High Performance Read (DIOR), Quad I/0 High Performance Read (QIOR), Read Status Register (RDSR), Read
Configuration Register (RCR), Read OTP Data (OTPR), Read Manufacturer and Device ID (READ_ID), Read Identification (RDID)
and Release from Deep Power-Down and Read Electronic Signature (RES) command sequences are followed by a data output
sequence on SO. CS# can be driven high after any bit of the sequence is output to terminate the operation.

The Page Program (PP), Quad Page Program (QPP), 64 KB Sector Erase (SE), 4 KB Parameter Sector Erase (P4E), 8 KB
Parameter Sector Erase (P8E), Bulk Erase (BE), Write Status and Configuration Registers (WR

Write Enable (WREN), or Write Disable (WRDI) commands require that CS# be driven high &
command is not executed. Since a byte is composed of eight bits, CS# must therefore be
pulses after CS# is driven low is an exact multiple of eight.

The device ignores any attempt to access the memory array during a Write Regi
the operation uninterrupted. The instruction set is listed in Table 10.

ster:

@gram, or erase operation, and continues

rogram OTP space (OTPP),
e boundary, otherwise the

igh when the number of clock

Table 10. Instruction Set é@
.
Address | Mode | Dummy | Data
: One Byte K
Operation Command Descr Byte Cy- Bit Byte Byte
Command Code )\K@ cle Cycle Cycle Cycle
READ | (03h) 0000 0011 |Read Data bytgg ™" 3 0 0 1t0
FAST_READ| (0Bh) 0000 1011 |Read Datg_@? at Fast Speed 3 0 1 1to o0
DOR (38h) 0011 1011 |Dual Oyfpyt Read 3 0 1 1t0
QOR (6Bh) 0110 1011 |Qua@'Qtitput Read 3 0 1 1to
Read DIOR (BBh) 1011 1011 | @J’l/o High Performance Read 3 1 0 110
QIOR (EBh) 1110 1011 }Quad I/O High Performance Read 3 1 2 1t0 o0
RDID (9Fh) 10‘95@' Read Identification 0 0 0 1to81
Read Manufacturer and Device
READ_ID (90h) zqgl 0000 || iensification 3 0 0 1to o©
_ WREN @oooo 0110 |Write Enable
Write Control - -
WRDI (04h) 0000 0100 |Write Disable
P4E (20h) 0010 0000 |4-KB Parameter Sector Erase
PSE (40h) 0100 0000 E—KB (two 4KB) Parameter Sector 3 0 0 0
rase
Erase SE (D8h) 1101 1000 |64-KB Sector Erase 3 0 0 0
(60h) 0110 0000
BE or (C7h) 1100 |Bulk Erase 0 0 0 0
0111
PP (02h) 0000 0010 |Page Programming 1to 256
Program -
QPP (32h) 0011 0010 |Quad Page Programming 1to 256
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Table 10. Instruction Set (Continued)
One Byte Address | Mode | Dummy | Data
Operation | Command Description Byte Cy- Bit Byte Byte
Command Code cle Cycle Cycle Cycle
RDSR (05h) 0000 0101 |Read Status Register 0 0 0 1to o0
Status & WRR (01h) 0000 0001 |Write (Status & Configuration) Register 0 0 0 1to2
atus
Configuration RCR (35h) 0011 0101 |Read Configuration Register (CFG) 0 0 0 lto o0
Register Reset the Erase and Program Fail Flag
CLSR (30h) 0011 0000 |(SR5 and SR6) and restore normal 0 0 0 0
operation)
DP (B9h) 1011 1001 |Deep Power-Down
Power (ABh) 1010 1011 |Release from Deep Power-Down Mode
Saving RES )
(ABh) 1010 1011 Release from Deep Power-Down and Q 0 3 1to o0
Read Electronic Signature .
oTPP (42h) 0100 0010 Program one byte of data in OTP 63 0 0 1
OTP memory space ,\Qa
OTPR (4Bh) 0100 1011 |Read data in the OTP memory spac 3 0 1 1to o0

N
é@
O\
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9.1 Read Data Bytes (READ)

The Read Data Bytes (READ) command reads data from the memory array at the frequency (fg) presented at the SCK input, with a
maximum speed of 40 MHz. The host system must first select the device by driving CS# low. The READ command is then written to
SI, followed by a 3 byte address (A23-A0). Each bit is latched on the rising edge of SCK. The memory array data, at that address,
are output serially on SO at a frequency fg, on the falling edge of SCK.

Figure 10 and Table 10 on page 18 detail the READ command sequence. The first address byte specified can start at any location
of the memory array. The device automatically increments to the next higher address after each byte of data is output. The entire
memory array can therefore be read with a single READ command. When the highest address is reached, the address counter
reverts to 00000h, allowing the read sequence to continue indefinitely.

The READ command is terminated by driving CS# high at any time during data output. The device rejects any READ command
issued while it is executing a program, erase, or Write Registers operation, and continues the operation uninterrupted.

Figure 10. Read Data Bytes (READ) Command Sequence

cs# \ 3 \(é
Mode 3 23456 7 8 910 28293031323334

______ 37 38 39

1
SCKModeo:||||||||||||||||||||| ||||||| ———
«—— Command —»\4— 24 Bit Address —i®$

N

S _
s ) T RREREG

MSB

b i} Data Out 1 Data Out 2
s0 Cammmn0.0.0.06,0.00 2N
Q MSB
9.2 Read Data Bytes at Higher d (FAST_READ)
The FAST_READ command reads data from the ry array at the frequency (fc) presented at the SCK input, with a maximum

SI, followed by a 3 byte address (A23-A0) and(@ gttmmy byte. Each bit is latched on the rising edge of SCK. The memory array data,

speed of 104 MHz. The host system must firftgsg the device by driving CS# low. The FAST_READ command is then written to
at that address, are output serially on S%@ requency fc, on the falling edge of SCK.
h

The FAST_READ command sequengge own in Figure 11 and Table 10 on page 18. The first address byte specified can start at

any location of the memory array, T vice automatically increments to the next higher address after each byte of data is output.
The entire memory array can t be read with a single FAST_READ command. When the highest address is reached, the
address counter reverts to 000000h, allowing the read sequence to continue indefinitely.

The FAST_READ command is terminated by driving CS# high at any time during data output. The device rejects any FAST_READ
command issued while it is executing a program, erase, or Write Registers operation, and continues the operation uninterrupted.

Figure 11. Read Data Bytes at Higher Speed (FAST_READ) Command Sequence

CS# \

Mode 3 01 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

SCK Mode o E _
|¢—— Command 24 Bit Address Dummy Byte ——»|
sl A /\/ m——321076543210
v
so =z 20000000
MSB

MSB
DATA OUT 1 DATA OUT 2
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9.3 Dual Output Read Mode (DOR)

The Dual Output Read instruction is similar to the FAST_READ instruction, except that the data is shifted out 2 bits at a time using 2
pins (SI/100 and SO/IO1) instead of 1 bit, at a maximum frequency of 80 MHz. The Dual Output Read mode effectively doubles the
data transfer rate compared to the FAST_READ instruction.

The host system must first select the device by driving CS# low. The Dual Output Read command is then written to Sl, followed by a
3-byte address (A23-A0) and a dummy byte. Each bit is latched on the rising edge of SCK. Then the memory contents, at the
address that is given, are shifted out two bits at a time through the 100 (SI) and 101 (SO) pins at a frequency fc on the falling edge of
SCK.

The Dual Output Read command sequence is shown in Figure 12 and Table 10 on page 18. The first address byte specified can
start at any location of the memory array. The device automatically increments to the next higher address after each byte of data is
output. The entire memory array can therefore be read with a single Dual Output Read command. When the highest address is
reached, the address counter reverts to 00000h, allowing the read sequence to continue indefinitely.

It is important that the 1/0O pins be set to high-impedance prior to the falling edge of the first data out clock.

The Dual Output Read command is terminated by driving CS# high at any time during data outpd{N\The device rejects any Dual
Output Read command issued while it is executing a program, erase, or Write Registers op ) and continues the operation
uninterrupted. @

Figure 12. Dual Output Read Instruction Se@ﬂce

CStt \ f,$
28 29 30 31 32 33 34 3

01 2 3 45 6 7 8 9 10
soe | . UL
<—Instruction4>‘<7 24 Bit —»4—K i
Address Sl Swnche;s from Input to Output
® @@@ 20000000 0000 0000 O
A H

*

Hi-Z :
S0/101 NS 7X5X3X1 A7 5X3X1 <:>—--
@ Byte 1 ' Byte 2

9.4 Quad Output Read Mo%&@OR)

*MSB

The Quad Output Read instruction is similar t FAST_READ instruction, except that the data is shifted out 4 bits at a time using
4 pins (SI/100, SO/I01, W#/ACC/I02 an #/103) instead of 1 bit, at a maximum frequency of 80 MHz. The Quad Output Read
mode effectively doubles the data trans e compared to the Dual Output Read instruction, and is four times the data transfer rate
of the FAST_READ instruction. X

The host system must first sele@evice by driving CS# low. The Quad Output Read command is then written to SI, followed by
a 3-byte address (A23-A0) and a'dummy byte. Each bit is latched on the rising edge of SCK. Then the memory contents, at the
address that are given, are shifted out four bits at a time through 100 (SI), 101 (SO), 102 (W#/ACC), and 103 (HOLD#) pins at a
frequency fc on the falling edge of SCK.

The Quad Output Read command sequence is shown in Figure 13 and Table 10 on page 18. The first address byte specified can
start at any location of the memory array. The device automatically increments to the next higher address after each byte of data is
output. The entire memory array can therefore be read with a single Quad Output Read command. When the highest address is
reached, the address counter reverts to 00000h, allowing the read sequence to continue indefinitely.

It is important that the 1/O pins be set to high-impedance prior to the falling edge of the first data out clock.

The Quad Output Read command is terminated by driving CS# high at any time during data output. The device rejects any Quad
Output Read command issued while it is executing a program, erase, or Write Registers operation, and continues the operation
uninterrupted.

The Quad bit of Configuration Register must be set (CR Bitl = 1) to enable the Quad mode capability of the S25FL device.
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Figure 13. Quad Output Read Instruction Sequence

CS#_\
01 23 45 6 7 8 9 10 2829 3031 3233 34 3536 37 38 39 40 41 42 43 44 45 46 47

scK [UUUUUvuUUU U U U
l—— i 4>’47 24Bit —— p|¢— — )
Instruction Address Dummy Byte )[— SI: Switche_s from Ipput to C:Jutput

Sifoo ' 90.00,0 .0.999000,00.00 00,00 0"
S0/01 iz - sX XX OEX XX X5 -
WH#/ACC/I02 Hi-Z 5 256 256 256 256 B
HOLD#103 Hi-Z - 37 3§7 357 37 ~

* H e HES

DATA | DATA %\TA £ DATA |
ouT 1 'QUQ T3'0UT4’ “MSB

9.5 DUAL I/0O High Performance Read Mode (DIOR) %\

The Dual I/0 High Performance Read instruction is similar to the Dual Output Read in@%ﬂ, except that it improves throughput by
allowing input of the address bits (A23-A0) using 2 bits per SCK via two input pins (S}/I02 and SO/I01), at a maximum frequency of

80 MHz.

The host system must first select the device by driving CS# low. The Dual I% Performance Read command is then written to
SI, followed by a 3-byte address (A23-A0) and a 1-byte Mode instruction, wit o0 bits latched on the rising edge of SCK. Then the
memory contents, at the address that is given, are shifted out two bitssa\e ime through 100 (SI) and 101 (SO).

The DUAL /O High Performance Read command sequence is sho@in Figure 14 and Table 10 on page 18. The first address byte
specified can start at any location of the memory array. The devi tomatically increments to the next higher address after each
byte of data is output. The entire memory array can therefore ad with a single DUAL /O High Performance Read command.
When the highest address is reached, the address counter ts to 00000h, allowing the read sequence to continue indefinitely.

In addition, address jumps can be done without exitin ual /0 High Performance Mode through the setting of the Mode bits
(after the Address (A23-0) sequence, as shown in Fi 14). This added feature removes the need for the instruction sequence and
greatly improves code execution (XIP). The upper le (bits 7-4) of the Mode bits control the length of the next Dual I/O High
Performance instruction through the inclusion @( lusion of the first byte instruction code. The lower nibble (bits 3-0) of the Mode
bits are DON'T CARE (“x”). If the Mode bitsébl Axh, then the device remains in Dual I/O High Performance Read Mode and the
next address can be entered (after CS raised high and then asserted low) without requiring the BBh instruction opcode, as
shown in Figure 15, thus eliminating gight,cycles for the instruction sequence. However, if the Mode bits are any value other than
Axh, then the next instruction (aﬂeré is raised high and then asserted low) requires the instruction sequence, which is normal
operation. The following seque Il release the device from Dual I/O High Performance Read mode; after which, the device can
accept standard SPI instructions:

1. During the Dual I/0 High Performance Instruction Sequence, if the Mode bits are any value other than Axh, then the next
time CS# is raised high and then asserted low, the device will be released from Dual I/O High Performance Read mode.

2. Furthermore, during any operation, if CS# toggles high to low to high for eight cycles (or less) and data input (I00 and
I01) are not set for a valid instruction sequence, then the device will be released from Dual I/0 High Performance Read
mode.

It is important that the 1/O pins be set to high-impedance prior to the falling edge of the first data out clock.

The read instruction can be terminated by driving the CS# pin to the logic high state. The CS# pin can be driven high at any time
during data output to terminate a read operation.
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Figure 14. DUAL 1/O High Performance Read Instruction Sequence

CS#

o 1 2 3 4 5 6 7 8 9 10 18 19 20 21 22 23 24 25 26 27 28 29 30 31 .
iR
[———— Instruction 24Bit )
Address F 100 & 101 Switches from Input to Output

Hi-Z

*MSB

Figure 15. Continuous Dual I/O High Performance Read Instructjo&uence

N
o\ &P

0 1
sek UL

24 Bit H
Address H 100'& 101 Switches from Input to Output

10 11 12 13 14 15 16 17 18 20 21 22 23

smoo:>—
30/|01:>_

o Bits Byte 1 ' Byte 2 ' *MSB

ead Mode (QIOR)

s similar to the Quad Output Read instruction, except that it further improves
A23-A0) using 4 bits per SCK via four input pins (SI/I00, SO/I01, W#/ACC/I02, and
Hz.

9.6 Quad 1/0 High Performa

The Quad I/0 High Performance Read instructi
throughput by allowing input of the address pj
HOLD#/103), at a maximum frequency

The host system must first select th ’Gevice by driving CS# low. The Quad I/O High Performance Read command is then written to
SI, followed by a 3-byte address éAO) and a 1-byte Mode instruction, with four bits latched on the rising edge of SCK. Note that
four dummy clocks are required'pyI0r to the data input. Then the memory contents, at the address that is given, are shifted out four
bits at a time through 100 (SI), 101 (SO), 102 (W#/ACC), and 103 (HOLD#).

The Quad I/0 High Performance Read command sequence is shown in Figure 16 and Table 10 on page 18. The first address byte
specified can start at any location of the memory array. The device automatically increments to the next higher address after each
byte of data is output. The entire memory array can therefore be read with a single Quad I/O High Performance Read command.
When the highest address is reached, the address counter reverts to 00000h, allowing the read sequence to continue indefinitely.

In addition, address jumps can be done without exiting the Quad 1/0 High Performance Mode through the setting of the Mode bits
(after the Address (A23-0) sequence, as shown in Figure 16). This added feature the removes the need for the instruction sequence
and greatly improves code execution (XIP). The upper nibble (bits 7-4) of the Mode bits control the length of the next Quad 1/0 High
Performance instruction through the inclusion or exclusion of the first byte instruction code. The lower nibble (bits 3-0) of the Mode
bits are DON'T CARE (“x”). If the Mode bits equal Axh, then the device remains in Quad I/O High Performance Read Mode and the
next address can be entered (after CS# is raised high and then asserted low) without requiring the EBh instruction opcode, as
shown in Figure 17, thus eliminating eight cycles for the instruction sequence.
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The following sequences will release the device from Quad I/O High Performance Read mode; after which, the device can accept
standard SPI instructions:

1. During the Quad I/O High Performance Instruction Sequence, if the Mode bits are any value other than Axh, then the next
time CS# is raised high and then asserted low the device will be released from Quad I/O High Performance Read mode.

2. Furthermore, during any operation, if CS# toggles high to low to high for eight cycles (or less) and data input (100, 101,
102, & 103) are not set for a valid instruction sequence, then the device will be released from Quad I/0 High Performance
Read mode.

It is important that the 1/0O pins be set to high-impedance prior to the falling edge of the first data out clock.

The read instruction can be terminated by driving the CS# pin to the logic high state. The CS# pin can be driven high at any time
during data output to terminate a read operation.

Figure 16. QUAD I/O High Performance Instruction Sequence

CS# _\ FaN

‘OQ\
01 2 3 4 5 6 7 8 9 13 14 15 16 17 18 19 20 2 24 25 26

SCK
Instruction 24 Bit
Address

sofo 2 % @@O --

WHACG/I02 2 6 X2 Y6 X2 X6 --
HOLD#103 L @’ 8 7 Q@Qﬂ -

6 iMode Bis §ouumy | ouuwy | Byte1 | Byte2 !

IOs Swnches from Input to Output

*MSB
Figure 17. Continuous Q@g High Performance Instruction Sequence

cs# _\ f\@
\J

0 c)4 5 6 7 8 9 10 M 12 13 14 15 16

% 24 Bit ; .
O Address —» ¢— IIOs SWI'[CII’leS from Input to Output

B = WG o XXX ——

SO/'C"— ______ 1;5 1 5 X4 5 1 5 --
WH#ACC/I02 — ______ > VA S . . N
HOLD#103 — ______ 3 RV 3 O G N

iMode Bits' bummy | pummy | Byte1 | Byte2 !

*MSB
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9.7 Read Identification (RDID)

The Read Identification (RDID) command outputs the one-byte manufacturer identification, followed by the two-byte device
identification and the bytes for the Common Flash Interface (CFl) tables. The manufacturer identification is assighed by JEDEC; for
Cypress devices, it is 01h. The device identification (2 bytes) and CFI bytes are assigned by the device manufacturer.

See Table 11 on page 25 for device ID data.

The Common Flash Interface (CFI) specification outlines device and host system software interrogation handshake, which allows
vendor-specified software algorithms to be used for entire families of devices. Software support can then be device-independent,
JEDEC ID-independent, and forward- and backward-compatible for the specified flash device families. Flash vendors can
standardize their existing interfaces for long-term compatibility. The system can read CFI information at the addresses given in
Table 12.

The host system must first select the device by driving CS# low. The RDID command is then written to Sl, and each bit is latched on
the rising edge of SCK. One byte of manufacture identification, two bytes of device identification and sixty-six bytes of extended
device identification are then output from the memory array on SO at a frequency fg, on the falling edge of SCK. The maximum clock
frequency for the RDID (9Fh) command is 50 MHz (Normal Read). The manufacturer ID and De, ID can be read repeatedly by
applying multiples of 648 clock cycles. The manufacturer ID, Device ID and CFl table can be‘r\ uously read as long as CS# is
held low with a clock input. @

Driving CS# high after the device identification data has been read at least once tergipates the RDID command. Driving CS# high at
any time during data output (for example, while reading the extended CFlI bytes@ terminates the RDID operation.

The RDID command sequence is shown in Figure 18 and Table 10 on page 18.

The device rejects any RDID command issued while it is executing a prograRg;-erase, or Write Registers operation, and continues
the operation uninterrupted.

Figure 18. Read Identification (RDID) Comg&&equence and Data-Out Sequence
= & s

5 6

7 8 9 10

28 29 30 31 32 33 34 652 653 654 655

Instruction ————3Jp|

s :){ / N\

$

Table 11. Manufacturer & Device ID - RDID (JEDEC 9Fh)

Manufacturer / Device Identification Extended Device Information

e 0.0.0200.0.0 00080000 e

) Manuf. ID Device Id # Extended
Device bytes
Byte 0 Byte 1 Byte 2 Byte 3
S25FL032P SPI Flash 01lh 02h 15h 4Dh
Notes
1. Byte 0 is Manufacturer ID of Cypress.
2. Byte 1 & 2is Device Id.
3. Byte 3 is Extended Device Information String Length, to indicate how many Extended Device Information bytes will follow.
4. Bytes 4, 5 and 6 are Cypress reserved (do not use).
5. For Bytes 07h-OFh and 3Dh-3Fh, the data will be read as OxFF.
6. Bytes 10h-50h are factory programmed per JEDEC standard.
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S25FL032P

Table 12. Product Group CFI Query Identification String

Byte Data Description
10h 51h
11h 52h Query Unique ASCII string “QRY”
12h 59h
13h 02h .
Primary OEM Command Set
14h 00h
15h 40h
Address for Primary Extended Table
16h 00h
17h 00h Alternate OEM Command Set
18h 00h (00h = none exists)
19h 00h Address for Alternate OEM Extended Table QQ
1Ah 00h (00h = none exists) C‘\
Table 13. Product Group CFI System Interface String OQ
Byte Data esvcription
1Bh 27h Vcc Min. (erase/program): (Q > Volt, D3-D0: 100 mV)
1Ch 36h Ve Max. (erase/prograrp):%—D& Volt, D3-D0: 100 mV)
1Dh 00h Vpp Min. voltage (0%@9 VPP pin present)
1Eh 00h Vpp Max. voltageﬂ)ﬁ: no VPP pin present)
1Fh 0Bh Typical timeoxt@ysingle byte program 2N us
20h 0Bh Typical ti or Min. size Page program 2™ ps
(00h = rg pported)
21h 09h Typié@hvneout per individual sector erase 2\ ms
22h OFh 'IQ&}&I timeout for full chip erase 2N'ms (00h = not supported)
23h 01lh (-ﬁﬂéx. timeout for byte program 2N times typical
24h 01lh N @v Max. timeout for page program 2N times typical
25h OZQ '( Max. timeout per individual sector erase 2N times typical
26h )~ Max. timeout for full chip erase 2N times typical
(00h = not supported)
Table 14. Product Group CFI Device Geometry Definition
Byte Data Description
27h 16h Device Size = 2N byte;
28h 05h Flash Device Interface Description;
00h = x8 only
01h = x16 only
02h = x8/x16 capable
29h 05h 03h = x32 only
04h = Single I/0 SPI, 3-byte address
05h = Multi I/O SPI, 3-byte address
2Ah 08h Max. number of bytes in multi-byte write = 2N
2Bh 00h (00 = not supported)
Number of Erase Block Regions within device
2Ch 02h 1 = Uniform Device, 2 = Parameter Block
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Table 14. Product Group CFI Device Geometry Definition (Continued)

Byte Data Description
2Dh 1Fh
2Eh 00h ) ) o
Erase Block Region 1 Information (refer to CFI publication 100)
2Fh 10h
30h 00h
31lh 3Dh
32h 00h
Erase Block Region 2 Information (refer to CFI publication 100)
33h 00h
34h 01h
35h 00h
36h ooh Erase Block Region 3 Information (ref FI publication 100)
rase Block Region 3 Information (refer{o ublication
37h 00h g X QQC p
38h 00h A@\
39h 00h \4]
3Ah 00h ) ’ o
Erase Block Region 4 | mation (refer to CFI publication 100)
3Bh 00h @
3Ch 00h é

N
Table 15. Product Group CFI Primary Vendor-Specific Extended Q@'

Byte Data ?\ \ Description
40h 50h <
41h 52h Query-uniq@tll string “PRI”
42h 49h
£
43h 31h Majof bersion number, ASCII
44h 33h | b@o}(/ersion number, ASCII

Q.
&

45h

00b = Required, 01b = Not Required
Process Technology (Bits 5-2)
0000b = 0.23 um Floating Gate
0001b = 0.17 pm Floating Gate
0010b = 0.23 pm MirrorBit

0010b = 0.20 um MirrorBit

0011b = 0.11 ym Floating Gate
0100b = 0.11 pm MirrorBit

0101b = 0.09 pm MirrorBit

1000b = 0.065 um MirrorBit

C})&dress Sensitive Unlock (Bits 1-0)

46h 00h

Erase Suspend
0 = Not Supported, 1 = Read Only, 2 = Read & Write

47h 01h

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

48h 00h

Temporary Sector Unprotect
00 = Not Supported, 01 = Supported

49h 05h

Sector Protect/Unprotect Scheme

04 = High Voltage Method

05 = Software Command Locking Method
08 = Advanced Sector Protection Method

4Ah 00h

Simultaneous Operation
00 = Not Supported, X = Number of Sectors outside Bank 1

4Bh 01h

Burst Mode Type

00 = Not Supported, 01 = Supported
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Table 15. Product Group CFI Primary Vendor-Specific Extended Query (Continued)

Byte Data Description
Page Mode Type
4Ch 03h 00 = Not Supported, 01 = 4 Word Page, 02 = 8 Word Page,
03 = 256 Byte Page
4Dh 85h ACC (Acceleration) Supply Minimum
00 = Not Supported, (D7-D4: Volt, D3-D0: 100 mV)
4EN 95h ACC (Acceleration) Supply Maximum
00 = Not Supported, (D7-D4: Volt, D3-D0: 100 mV)
4Fh 07h W# Protection

07 = Uniform Device with Top or Bottom Write Protect (user select)

Program Suspend
50h 00h 00 = Not Supported, 01 = Supported

Note
CFI data related to V¢ and time-outs may differ from actual V¢ and time-outs of the product. Please consult the Ordering rfhation tables to obtain the V¢ range for
particular part numbers. Refer to Section 18., AC Characteristics on page 49 for typical timeout specifications.

2)
9.8  Read-ID (READ_ID) %)

The READ_ID instruction provides the S25FL032P manufacturer and device informati nd is provided as an alternative to the
Release from Deep Power-Down and Read Electronic Signature (RES), and the J@EC Read Identification (RDID) commands.

The instruction is initiated by driving the CS# pin low and shifting in (via the SNA@uit pin) the instruction code “90h” followed by a
24-bit address (which is either 00000h or 00001h). Following this, the Manu rer ID and the Device ID are shifted out on the SO
output pin starting after the falling edge of the SCK serial clock input si wf the 24-bit address is set to 000000h, the Manufacturer
ID is read out first followed by the Device ID. If the 24-bit address is s% 00001h, then the Device ID is read out first followed by
the Manufacturer ID. The Manufacturer ID and Device ID are alwayg'shifted out on the SO output pin with the MSB first, as shown in
Figure 10-14. Once the device is in Read-ID mode, the Manufac ID and Device ID output data toggle between address
000000H and 000001H until terminated by a low to high transi on the CS# input pin. The maximum clock frequency for the
Read-ID (90h) command is at 104 MHz (FAST_READ). The@hnufaeturer ID and Device ID are output continuously until terminated
by a low to high transition on CS# chip select input pin.

Figure 19. R (RDID) Command Timing Diagram
s\ O
"\
0 1 2 3 4 5 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

SCK

Manufacture Identification Device Identification

High Impedance
SO

Table 16. READ_ID Data-Out Sequence

Address Uniform
Manufacturer Identification 00000h 01h
Device Identification 00001h 15h
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9.9 Write Enable (WREN)

The Write Enable (WREN) command (see Figure 20) sets the Write Enable Latch (WEL) bit to a 1, which enables the device to
accept a Write Status Register, program, or erase command. The WEL bit must be set prior to every Page Program (PP), Quad
Page Program (QPP), Parameter Sector Erase (P4E, P8E), Erase (SE or BE), Write Registers (WRR), and OTP Program (OTPP)
command. The host system must first drive CS# low, write the WREN command, and then drive CS# high.

Figure 20. Write Enable (WREN) Command Sequence

s wesso 4 [T
Sl \ / \/

© Hi-Z Qe
9.10 Write Disable (WRDI)

The Write Disable (WRDI) command (see Figure 21) resets the Write Enable EL) bit to a O, which disables the device from
accepting a Page Program (PP), Quad Page Program (QPP), Parameter S ase (P4E, P8E), Erase (SE, BE), Write Registers
(WRR), and OTP Program (OTPP) command. The host system must first drive CS# low, write the WRDI command, and then drive

CS# high. G\O

Any of following conditions resets the WEL bit: b

Power-up @
R

Write Disable (WRDI) command completion

Write Registers (WRR) command completion @
Page Program (PP) command completion ®®
Quad Page Program (QPP) completion O
Parameter Sector Erase (P4E, P8E) co fon

Sector Erase (SE) command comple

Bulk Erase (BE) command co pé%v

OTP Program (OTPP) comp

Figure 21. Write Disable (WRDI) Command Sequence

st \ /

Mode 3 012 3456 7

1
SCK Mode0 1

|<— Command —>|
sl \ AN,

Hi-Z

SO
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9.11 Read Status Register (RDSR)

The Read Status Register (RDSR) command outputs the state of the Status Register bits. Table 17 shows the status register bits
and their functions. The RDSR command may be written at any time, even while a program, erase, or Write Registers operation is in
progress. The host system should check the Write In Progress (WIP) bit before sending a new command to the device if an
operation is already in progress. Figure 22 shows the RDSR command sequence, which also shows that it is possible to read the
Status Register continuously until CS# is driven high. The maximum clock frequency for the RDSR command is

104 MHz.

Table 17. S25FL032P Status Register

Bit Status Register Bit Bit Function Description
. . . 1 = Protects when W#/ACC is low
7 SRWD Status Register Write Disable 0 = No protection, even when W#/ACC is low
. 0 = No Error
6 P_ERR Programming Error Occurred 1 = Error occurred N
0 = No Error . \)
5 E_ERR Erase Error Occurred 1 = Error occurred (;.\Q’
BP2 o~
BP1 Block Protect Protects selected from Program or Erase
BPO
7>
. 1 =Devi pts Write Registers, program or erase commands
1 WEL Write Enable Latch 0= Ignﬁp%e Registers, program or erase commands
1 I@ce Busy a Write Registers, program or erase operation
0 WIP Write in Progress is iMprogress
éReady. Device is in standby mode and can accept commands.

Figure 22. Read Status R{Qer (RDSR) Command Sequence
oot \ N

&
8 9 10 11 12 13 14 15
Ui ..
1
L -

SCK

v

so Mz 29,90000090600000 N

MSB )
Status Register Out MsB

Status Register Out

The following describes the status and control bits of the Status Register.

Write In Progress (WIP) bit: Indicates whether the device is busy performing a Write Registers, program, or erase operation. This
bit is read-only, and is controlled internally by the device. If WIP is 1, one of these operations is in progress; if WIP is 0, no such
operation is in progress. This bit is a Read-only bit.

Write Enable Latch (WEL) bit: Determines whether the device will accept and execute a Write Registers, program, or erase
command. When set to 1, the device accepts these commands; when set to 0, the device rejects the commands. This bit is setto 1
by writing the WREN command, and set to 0 by the WRDI command, and is also automatically reset to O after the completion of a
Write Registers, program, or erase operation, and after a power down/power up sequence. WEL cannot be directly set by the WRR
command.
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Block Protect (BP2, BP1, BPO) bits: Define the portion of the memory area that will be protected against any changes to the stored
data. The Block Protection (BP2, BP1, BPO) bits are either volatile or non-volatile, depending on the state of the nonvolatile bit BPNV
in the Configuration register. The Block Protection (BP2, BP1, BP0) bits are written with the Write Registers (WRR) instruction.
When one or more of the Block Protect (BP2, BP1, BPO) bits is set to 1's, the relevant memory area is protected against Page
Program (PP), Parameter Sector Erase (P4E, P8E), Sector Erase (SE), Quad Page Programming (QPP) and Bulk Erase (BE)
instructions. If the Hardware Protected mode is enabled, BP2:BPO cannot be changed.

The Bulk Erase (BE) instruction can be executed only when the Block Protection (BP2, BP1, BPO) bits are set to 0s. The default
condition of the BP2-0 bits is binary 000 (all 0s).

Erase Error bit (E_ERR): The Erase Error Bit is used as a Erase operation success and failure check. When the Erase Error bit is
setto a “1”, it indicates that there was an error which occurred in the last erase operation. With the Erase Error bit set to a “1”, this bit
is reset with the Clear Status Register (CLSR) command.

Program Error bit (P_ERR): The Program Error Bit is used as a Program operation success and failure check. When the Program
Error bit is set to a “1”, it indicates that there was an error which occurred in the last program operation. With the Program Error bit
set to a “1”, this bit is reset with the Clear Status Register (CLSR) command.

Status Register Write Disable (SRWD) bit: Provides data protection when used together wi Write Protect (W#/ACC) signal.
The Status Register Write Disable (SRWND) bit is operated in conjunction with the Write Prot@ #/ACC) input pin. The Status
Register Write Disable (SRWD) bit and the Write Protect (W#/ACC) signal allow the dewi be put in the Hardware Protected
mode. With the Status Register Write Disable (SRWND) bit set to a “1” and the W#/ACC n to the logic low state, the device enters
the Hardware Protected mode; the non-volatile bits of the Status Register (SRWD, 2, BP1, BPO0) and the nonvolatile bits of the
Configuration Register (TBPARM, TBPROT, BPNV and QUAD) become read-o@ﬁs and the Write Registers (WRR) instruction
opcode is no longer accepted for execution.

Note: The P_ERR and E_ERR bits will not be set to a 1 if the application Qites to a protected memory area.

The Read Configuration Register (RCR) instruction opcode all Configuration Register contents to be read out of the SO
serial output pin. The Configuration Register contents may be at any time, even while a program, erase, or write cycle is in
progress. When one of these cycles is in progress, it is rec ended to the user to check the Write In Progress (WIP) bit of the
Status Register before issuing a new instruction opcod e device. The Configuration Register originally shows 00h when the
device is first shipped from the factory to the customef Réfer to Section 7.8 on page 12 for more details.

9.12 Read Configuration Register (RCR) F

Figure 23. Read uration Register (RCR) Instruction Sequence

O

CS# \ A

0 1 \ 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
so« | Uy

«— Instruction—}‘

s /RO X XXX XXX
] }y Configuration Register Out Configuration Register Out .
s0 — 20000000000000008
MSB MSB MSB
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9.13 Write Registers (WRR)

The Write Registers (WRR) command allows changing the bits in the Status and Configuration Registers. A Write Enable (WREN)
command, which itself sets the Write Enable Latch (WEL) in the Status Register, is required prior to writing the WRR command.
Table 17 shows the status register bits and their functions.

The host system must drive CS# low, then write the WRR command and the appropriate data byte on S| Figure 24.
The WRR command cannot change the state of the Write Enable Latch (bit 1). The WREN command must be used for that purpose.

The Status Register consists of one data byte in length; similarly, the Configuration Register is also one data byte in length. The CS#
pin must be driven to the logic low state during the entire duration of the sequence.

The WRR command also controls the value of the Status Register Write Disable (SRWD) bit. The SRWD bit and W#/ACC pin
together place the device in the Hardware Protected Mode (HPM). The device ignores all WRR commands once it enters the
Hardware Protected Mode (HPM). Table 18 shows that W#/ACC must be driven low and the SRWD bit must be 1 for this to occur.

The Write Registers (WRR) instruction has no effect on the P/E Error and the WIP bits of the Status & Configuration Registers. Any
bit reserved for the future is always read as a ‘0’

The CS# chip select input pin must be driven to the logic high state after the eighth (see Figu \@)r sixteenth (see Figure 25) bit of
data has been latched in. If not, the Write Registers (WRR) instruction is not executed. If s driven high after the eighth cycle
then only the Status Register is written to; otherwise, after the sixteenth cycle both th and Configuration Registers are
written to. As soon as the CS# chip select input pin is driven to the logic high stats$? If-timed Write Registers cycle is initiated.

While the Write Registers cycle is in progress, the Status Register may still be rea heck the value of the Write In Progress (WIP)
bit. The Write In Progress (WIP) bit is a ‘1’ during the self-timed Write Regist @: e, and is a ‘0’ when it is completed. When the
Write Registers cycle is completed, the Write Enable Latch (WEL) is set to éThe WRR command can operate at a maximum
clock frequency of 104 MHz.

Figure 24. Write Registers (WRR) Igsr&gon Sequence — 8 data bits

CS# —\ . \66 /7

%)

SCK

4& Instruction =|< Status Register In ————

S W) /20101000000 e

N\ MSB

High Impedance
SO g p!

Figure 25. Write Registers (WRR) Instruction Sequence — 16 data bits
CS# /_

0 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

[¢— Instruction 4>‘<— Status Register In 4"4_ Configuration Register In 4)‘
MSB

MSB

)

Bl

so High Impedance
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Table 18. Protection Modes

SRWD ) ) ) Memory Content
WH#/IACC Bit Mode Write Protection of Registers
U Protected Area Unprotected Area
1 1 Status & Configuration Registers are i R P
Software | Writable (if WREN instruction has set the E;gtigtr%d F?ggﬁét';?ge PreOa;;dr);rtr? %C;Zﬂgetgge
1 0 Protected | WEL bit). The values in the SRWD, BP2, 9 ! ’
f : ] ; Sector Erase, Sector Sector Erase, & Sector
(SPM) BP1, & BPO bits & those in the Configuration . .
0 0 Register can be Changed Erase, and Bulk Erase Erase instructions
Hardware Status & Configuration Registers are Protected against Page | Ready to accept Page
0 1 Protected Hardware Write Protected. The values in the | Program, Parameter Program, Parameter
(HPM) SRWD, BP2, BP1, & BP0 bits & those in the | Sector Erase, Sector Sector Erase, Sector
Configuration Register cannot be changed | Erase, and Bulk Erase Erase instructions

Note
As defined by the values in the Block Protect (BP2, BP1, BPO) bits of the Status Register, as shown in Table 6 on page 14, Q
*

Table 18 shows that neither W#/ACC or SRWD bit by themselves can enable HPM. The de@c n enter HPM either by setting the
SRWD bit after driving W#/ACC low, or by driving W#/ACC low after setting the SRW '@owever, the device disables HPM only
when WH#/ACC is driven high.

Note that HPM only protects against changes to the status register. Since BP2: BR@annot be changed in HPM, the size of the
protected area of the memory array cannot be changed. Note that HPM pro s@g protection to the memory array area outside that
specified by BP2:BPO (Software Protected Mode, or SPM). é

If W#/ACC is permanently tied high, HPM can never be activated, an he SPM (BP2:BPO bits of the Status Register) can be
used. The Status and Configuration registers originally default to 0 n the device is first shipped from the factory to the
customer.

Note: HPM is disabled when the Quad 1/O Mode is enabled ( |t = 1 in the Configuration Register).
W# becomes 102; therefore, HPM cannot be utilized. Q

9.14 Page Program (PP)

The Page Program (PP) command changes speci i es in the memory array (from 1 to 0 only). A WREN command is required
prior to writing the PP command.

The host system must drive CS# low, and tk{g&nte the PP command, three address bytes, and at least one data byte on Sl. If the
8 least significant address bits (A7- AO) Il zero, all transmitted data that goes beyond the end of the currently selected page
are programmed from the starting ad of the same page (from the address whose 8 least significant bits are all zero). CS# must

réhe PP sequence. The command sequence is shown in Figure 26 and Table 10 on page 18.

be driven low for the entire durati
The device programs only the I%G data bytes sent to the device. If the 8 least significant address bits (A7-A0) are not all zero, all
transmitted data that goes beyond the end of the currently selected page are programmed from the starting address of the same
page (from the address whose 8 least significant bits are all zero). If fewer than 256 data bytes are sent to device, they are correctly
programmed at the requested addresses without having any effect on the other bytes in the same page.

The host system must drive CS# high after the device has latched the 8th bit of the data byte, otherwise the device does not execute
the PP command. The PP operation begins as soon as CS# is driven high. The device internally controls the timing of the operation,
which requires a period of tpp. The Status Register may be read to check the value of the Write In Progress (WIP) bit while the PP
operation is in progress. The WIP bit is 1 during the PP operation, and is 0 when the operation is completed. The device internally
resets the Write Enable Latch to 0 before the operation completes (the exact timing is not specified).

The device does not execute a Page Program (PP) command that specifies a page that is protected by the Block Protect bits
(BP2:BPO) (see Table 6 on page 14).
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Figure 26. Page Program (PP) Command Sequence

st \ "

Mode 3 01 2 3 4 5 6 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39
--------
SCK Mode 0 |||||||||||||||||||||| ||||||||||||||||||||||||
5
; J‘
Command 24 Bit Address Data Byte 1

s\ “f

MSB
/_
-- 3
CS# R Q

ReEe 2
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 S [ S S 5
se« . JUUUUUUUTUUUUTUUL,
|4 »le ole N
Data Byte 2 i Data Byte 3 | Data Byte 256
GGQQ@G@@@QGQEG@ IaC.9000000
MSB MSB MSB

9

Document Number: 002-00650 Rev. *L Page 34 of 60



rAﬁCYPRESS S25FL032P

- EMBEDDED IN TOMORROW

9.15 QUAD Page Program (QPP)

The Quad Page Program instruction is similar to the Page Program instruction, except that the Quad Page Program (QPP)
instruction allows up to 256 bytes of data to be programmed at previously erased (FFh) memory locations using four pins: 100 (SI),
101 (SO), 102 (W#/ACC), and 103 (HOLD#), instead of just one pin (SI) as in the case of the Page Program (PP) instruction. This
effectively increases the data transfer rate by up to four times, as compared to the Page Program (PP) instruction. The QPP feature
can improve performance for PROM Programmer and applications that have slow clock speeds < 5 MHz. Systems with faster clock
speed will not realize much benefit for the QPP instruction since the inherent page program time is much greater than the time it take
to clock-in the data.

To use QPP, the Quad Enable Bit in the Configuration Register must be set (QUAD = 1). A Write Enable instruction must be
executed before the device will accept the Quad Page Program instruction (Status Register-1, WEL = 1). The instruction is initiated
by driving the CS# pin low then shifting the instruction code “32h” followed by a 24 bit address (A23-A0) and at least one data byte,
into the 10 pins. The CS# pin must be held low for the entire length of the instruction while data is being sent to the device. All other
functions of Quad Input Page Program are identical to standard Page Program. The QPP instruction sequence is shown below.

Figure 27. QUAD Page Program Instruction Sequence

é@
%

[¢— Instruction 4}’17 A2dALBiI &p
ress
SI100 \ / \ /\ MQ@@@
3

*

S0/01 E 5 X1 XS XX K5 X1 r—-
6 X2 X 2 X 2 )=

W#/ACC/102

HOLD#/103

SCK
SI/100

SO/I01
W#/ACC/102

HOLD#/103

Hia i H

Byte5 ' Byte6  Byte7 | Byte8 | ByteQ | Byte10 :Byte 11 i Byte 12 | 'Byte 253 Byte 254 Byte 255Byte 256

*MSB
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9.16 Parameter Sector Erase (P4E, P8SE)

The Parameter Sector Erase (P4E, P8E) command sets all bits at all addresses within a specified sector to a logic 1 (FFh). A WREN
command is required prior to writing the Parameter Sector Erase commands.

The host system must drive CS# low, and then write the P4E or PBE command, plus three address bytes on SI. Any address within
the sector (see Table 8 on page 16 and Table 9 on page 17) is a valid address for the PAE or P8E command. CS# must be driven
low for the entire duration of the P4E/P8E sequence. The command sequence is shown in Figure 28 and Table 10 on page 18.

The host system must drive CS# high after the device has latched the 24th bit of the PAE/P8E address, otherwise the device does
not execute the command. The parameter sector erase operation begins as soon as CS# is driven high. The device internally
controls the timing of the operation, which requires a period of tgg. The Status Register may be read to check the value of the Write
In Progress (WIP) bit while the parameter sector erase operation is in progress. The WIP bit is 1 during the P4E/P8E operation, and
is 0 when the operation is completed. The device internally resets the Write Enable Latch to O before the operation completes (the
exact timing is not specified).

A Parameter Sector Erase (P4E, P8E) instruction applied to a sector that has been Write Protected through the Block Protect Bits
will not be executed.

The Parameter Sector Erase Command (P8E) erases two of the 4 KB Sectors in selected a
Erase Command (P8E) erases two sequential 4 KB Parameter Sectors in the selected a
disregarded so that two sequential 4 KB Parameter Sectors are erased. The 24 Bit A is any location within the first Sector to
be erased (n), and the next sequential 4 KB Parameter Sector will also be erased (n¢1)¥The 4 KB parameter Sector will only be

erased properly if n or n+1 is a valid 4 KB parameter Sector; that is, if n is not a va&éﬂ( parameter Sector, then it will not be erased.

If n+1 is not a valid 4 KB parameter Sector, then it will not be erased. @
Figure 28. Parameter Sector Erase (P4E, Sg Instruction Sequence

space. The Parameter Sector
space. The address LSB is

9)
o5t T\ é‘\ Ve
6@
Jurut

— Ins@c 4"47 24 Bit Address 4>‘

Sl @ 20h or 40h eeo@
&

SCK
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9.17 Sector Erase (SE)

The Sector Erase (SE) command sets all bits at all addresses within a specified sector to a logic 1. A WREN command is required
prior to writing the SE command.

The host system must drive CS# low, and then write the SE command plus three address bytes on Sl. Any address within the sector
(see Table 6 on page 14) is a valid address for the SE command. CS# must be driven low for the entire duration of the SE sequence.
The command sequence is shown in Figure 29 and Table 10 on page 18.

The host system must drive CS# high after the device has latched the 24th bit of the SE address, otherwise the device does not
execute the command. The SE operation begins as soon as CS# is driven high. The device internally controls the timing of the
operation, which requires a period of tgg. The Status Register may be read to check the value of the Write In Progress (WIP) bit
while the SE operation is in progress. The WIP bit is 1 during the SE operation, and is 0 when the operation is completed. The
device internally resets the Write Enable Latch to O before the operation completes (the exact timing is not specified).

The device only executes a SE command if all Block Protect bits (BP2:BP0) are 0 (see Table 6 on page 14). Otherwise, the device
ignores the command.

Figure 29. Sector Erase (SE) Command Sequence, qo

cs# \ QQ% /

S'JU\_/g@}

so HzZ P,
i

9.18 Bulk Erase (BE) Q

The Bulk Erase (BE) command sets all the bits within t @ftire memory array to logic 1s. A WREN command is required prior to

writing the BE command.

The host system must drive CS# low, and then he BE command on SI. CS# must be driven low for the entire duration of the

BE sequence. The command sequence is sh Figure 30 and Table 10 on page 18.

The host system must drive CS# high device has latched the 8th bit of the CE command, otherwise the device does not

operation, which requires a period . The Status Register may be read to check the value of the Write In Progress (WIP) bit
while the BE operation is in pro% he WIP hit is 1 during the BE operation, and is 0 when the operation is completed. The
device internally resets the WriteNEnable Latch to 0 before the operation completes (the exact timing is not specified).

execute the command. The BE operétio begins as soon as CS# is driven high. The device internally controls the timing of the

The device only executes a BE command if all Block Protect bits (BP2:BP0) are 0 (see Table 6 on page 14). Otherwise, the device
ignores the command.

Figure 30. Bulk Erase (BE) Command Sequence
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9.19 Deep Power-Down (DP)

The Deep Power-Down (DP) command provides the lowest power consumption mode of the device. It is intended for periods when
the device is not in active use, and ignores all commands except for the Release from Deep Power-Down (RES) command. The DP
mode therefore provides the maximum data protection against unintended write operations. The standard standby mode, which the
device goes into automatically when CS# is high (and all operations in progress are complete), should generally be used for the
lowest power consumption when the quickest return to device activity is required.

The host system must drive CS# low, and then write the DP command on Sl. CS# must be driven low for the entire duration of the
DP sequence. The command sequence is shown in Figure 31 and Table 10 on page 18.

The host system must drive CS# high after the device has latched the 8th bit of the DP command, otherwise the device does not
execute the command. After a delay of tpp the device enters the DP mode and current reduces from Igg to Ipp (see Table 23 on
page 47).

Once the device has entered the DP mode, all commands are ignored except the RES command (which releases the device from
the DP mode). The RES command also provides the Electronic Signature of the device to be output on SO, if desired (see
Section 9.20 and Section 9.21).

.

DP mode automatically terminates when power is removed, and the device always powers @e standard standby mode. The
device rejects any DP command issued while it is executing a program, erase, or Write R@@t@rs operation, and continues the
operation uninterrupted.

Figure 31. Deep Power-Down (DP) Commangd\Sequence

CS# S
A
| ol

Sl O
so HZ Q.Q

> »

Standby Mode dh Deep Power-down Mode .

b
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9.20 Release from Deep Power-Down (RES)

The device requires the Release from Deep Power-Down (RES) command to exit the Deep Power-Down mode. When the device is
in the Deep Power-Down mode, all commands except RES are ignored.

The host system must drive CS# low and write the RES command to SI. CS# must be driven low for the entire duration of the
sequence. The command sequence is shown in Figure 32 and Table 10 on page 18.

The host system must drive CS# high tregmax) after the 8-bit RES command byte. The device transitions from DP mode to the
standby mode after a delay of tgeg (see Figure 25). In the standby mode, the device can execute any read or write command.

Note: The RES command does not reset the Write Enable Latch (WEL) bit.

Figure 32. Release from Deep Power-Down (RES) Command Sequence

CS# \

N\
F—%»<—>
Deep Power-down N@ Standby Mode

9.20.1 Release from Deep Power-Dow &Read Electronic Signature (RES)

The device features an 8-bit Electronic Signature, which can ad using the RES command. See Figure 33 and Table 10 on page
18 for the command sequence and signature value. The % ronic Signature is not to be confused with the identification data
obtained using the RDID command. The device offers ectronic Signature so that it can be used with previous devices that
offered it; however, the Electronic Signature should e used for new designs, which should read the RDID data instead.

After the host system drives CS# low, it must wii e RES command followed by 3 dummy bytes to Sl (each bit is latched on SI
during the rising edge of SCK). The EIectroniuﬁ?ature is then output on SO; each bit is shifted out on the falling edge of SCK. The
RES operation is terminated by driving #@g after the Electronic Signature is read at least once. Additional clock cycles on SCK
with CS# low cause the device to outp@BElectronic Signature repeatedly.

sitions from DP mode to the standby mode after a delay of tgeg, as previously described.
ccess to the Electronic Signature of the device and can be applied even if DP mode has not
issued while an erase, program, or Write Registers operation is in progress not executed, and the

When CS# is driven high, the devic
The RES command always prowi
been entered. Any RES comman
operation continues uninterrupted.

Figure 33. Release from Deep Power-Down and RES Command Sequence

CS# \

I
))
0 1 2 3 45 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

Command —>k7 3 Dummy Bytes —ﬂ < RES >
S| D20 000
MSB * Electronic ID
Hi-Z ((
SO 85 7TXEA5X4R3K2X1 R0
MSB
Deep Power-Down Mode - Standby ModVe
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9.21 Clear Status Register (CLSR)

The Clear Status Register command resets bit SR5 (Erase Fail Flag) and bit SR6 (Program Fail Flag). It is not necessary to set the
WEL bit before the Clear SR Fail Flags command is executed. The WEL bit will be unchanged after this command is executed. This

command also resets the State machine and loads latches

Figure 34. Clear Status Register (CLSR) Instruction Sequence

CS#

SCK

/ N\ A Q

9.22 OTP Program (OTPP)
o

The OTP Program command programs data in the OTP region, which is in a different space from the main array data. Refer
to, Section 10., OTP Regions on page 41 for details on the OTP region. The protocoé e OTP Program command is the same as

Sl

J%J

the Page Program command, except that the OTP Program command requires e y one byte of data; otherwise, the command
will be ignored. To program the OTP in bit granularity, the rest of the bits withE @ ata byte can be set to “1".

The OTP memory space can be programmed one or more times, provid that the OTP memory space is not locked (as described
in “Locking OTP Regions”). Subsequent OTP programming can be p d only on the unprogrammed bits (that is, “1” data).

Note: The Write Enable (WREN) command must precede the OTP§ mand before programming of the OTP can occur.
Figure 35. OTP Prog(&ry

cs# o o
\ Y

28 29 30 31 32 33 34 35 36 37 38 39

struction Sequence

8 9 10

24 Bit
4,’47 Address l«——— DataByte 1 4>|

%)
s QQ~ AV Clas000000000000
9.23 Read OTP Da@%ﬂes (OTPR)

The Read OTP Data Bytes command reads data from the OTP region. Refer to Section 10. for details on the OTP region. The
protocol of the Read OTP Data Bytes command is the same as the Fast Read Data Bytes command except that it will not wrap to
the starting address after the OTP address is at its maximum; instead, the data will be indeterminate.

Figure 36. Read OTP Instruction Sequence

01 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 .
SCK
[¢— Instruction :i‘ A%I‘:irBei;s :i‘ Dummy Byte —>|
DNV WA 0.5 05 0.000.0.0,00060.0

p- DATA OUT 1 DATAOUT2 ___

so High Impedance 7 Gaaeana N

MS MSB

~
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10. OTP Regions

The OTP Regions are separately addressable from the main array and consists of two 8-byte (ESN), thirty 16-byte, and one 10-byte
regions that can be individually locked.

B The two 8-byte ESN region is a special order part (please contact your local Cypress sales representative for further details). The
two 8-byte regions enable permanent part identification through an Electronic Serial Number (ESN). The customer can utilize the
ESN to pair a Flash device with the system CPU/ASIC to prevent system cloning. The Cypress factory programs and locks the
lower 8-byte ESN with a 64-bit randomly generated, unique number. The upper 8-byte ESN is left blank for customer use or, if
special ordered, Cypress can program (and lock) in a unique customer ID.

Table 19. ESN1 and ESN2
Lock register ESN1 (Bit 0)|Lock register ESN2 (Bit 1)| ESNL1 region contains | ESN2 region contains
Standard part 1h 1h Oh Oh

Factory/Customer
programmed pattern

Special order part 1h 1h/Oh Unique random pattern

. . O
B The thirty 16-byte and one 10-byte OTP regions are open for the customer usage. %

B The thirty 16-byte, one 10-byte, and upper 8-byte ESN OTP regions can be individ %’cked by the end user. Once locked, the
data cannot changed. The locking process is permanent and cannot be undone.$

TPR command, the device reverts to sending

The following general conditions should be noted with respect to the OTP Regi
B On power-up, or following a hardware reset, or at the end of an OTPP or%

commands to the normal address space. \
Reads or Programs outside of the OTP Regions will be ignored 5\0
The OTP Region is not accessible when the device is execulti éEmbedded Program or Embedded Erase algorithm.

The ACC function is not available when accessing the OT gions.

The thirty 16-byte and one 10-byte OTP regions are le n for customer usage, but special care of the OTP locking must be
maintained, or else a malevolent user can perman@; ock the OTP regions. This is not a concern, if the OTP regions are not
used.

10.1 Programming OTP Ad s Space

The protocol of the OTP Program comm ) is the same as the Page Program command. Refer to Table 10 for the command
description and protocol. The OTP Pro@»ommand can be issued multiple times to any given OTP address, but this address
space can never be erased. After a )&e'n TP region is programmed, it can be locked to prevent further programming with the OTP
lock registers (refer to Section 1 E)he valid address range for OTP Program is depicted in the figure below. OTP Program
operations outside the valid O ress range will be ignored.

10.2 Reading OTP Data

The protocol of the OTP Read command (4Bh) is the same as that of the Fast Read command. Refer to Table 10 for the command
description and protocol. The valid address range for OTP Reads is depicted in the figure below. OTP Read operations outside the
valid OTP address range will yield indeterminate data.
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10.3

Locking OTP Regions

In order to permanently lock the ESN and OTP regions, individual bits at the specified addresses can be set to lock specific regions

of OTP memory, as highlighted in Figure 37 and Figure 38.

Figure 37. OTP Memory Map - Part 1

ADDRESS OTP REGION
0x213h
! 16 bytes (OTP16)
0x204h
0x203h
H 16 bytes (OTP15)
0x1F4h
0x1F3h
! 16 bytes (OTP14)
0x1E4h
Ox1E3
! 16 bytes (OTP13)
0x1D4h
0x1D3h
' 16 bytes (OTP12)
0x1C4h
0x1C3h
! 16 bytes (OTP11)
0x1B4h
0x1B3h
' 16 bytes (OTP10)
0x1A4h
0x1A3h
! 16 bytes (OTP9)
0x194h
0x193h
H 16 bytes (OTP8)
0x184h
0x183h
! 16 bytes (OTP7) e@
0x174h O
0x173h
i 16 bytes (OTP6) é\
0x164h la\
0x163h
: 16 bytes (OE@Q
0x154h
0x153h N
' 16 by P4)
0x144h fo)
0x143h J
i tes (OTP3)
0x134h
0x133h O\'
! : 16 bytes (OTP2)
0x124h
0x123h A
) 16 bytes (OTP1)
0x114h ’
ox113h [Bit 7| Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
ox112h [Bit 7| Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
ox111h -
! 8 bytes (ESN2)
0x10Ah
0x109h
i 8 bytes (ESN1)
0x102h
0x101h Reserved
0x100h X | X [ X | X ] X ] X |Bit1]Bit0

Notes
1. Bit 0 at address 0x100h locks ESN1 region.

2. Bit1 at address 0x100h locks ESN2 region.

3. Bits 2-7 (“X”) are NOT programmable and will be ignored.
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Locks Region...

0x112h

OTP1

oTP2

OTP3

OTP4

OTP5

OTP6

OTP7

OTP8

0x113h

OTP9

OTP10

OTP11

OTP12

OTP13

OTP14

OTP15

OTP16

0x100h

ESN1

ESN2

N

'—‘O\lm(ﬂ&wl\)—lo\lm(ﬂbwl\]—‘og

Reserved
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ADDRESS
O0x2FFh
)

0x2F6h
0x2F5h

)
0x2E6h
0x2E5

)

0x2D6h
0x2D5h

0x2C6h
0x2C5h
)

0x2B6h
0x2B5h
)

0x2A6h
0x2A5h
)

0x296h
0x295h

0x286h
0x285h

)
ox276h
0x275h

)

0x266h
0x265h

0x256h
0x255h

0x246h
0x245h

0x236h
0x235h
1}

0x226h
0x225h
)

0x216h
0x215h
0x214h

S25FL032P

Figure 38. OTP Memory Map - Part 2

OTP REGION

10 bytes (OTP31)

16 bytes (OTP30)

16 bytes (OTP29)

16 bytes (OTP28)

16 bytes (OTP27)

16 bytes (OTP26)

16 bytes (OTP25)

16 bytes (OTP24)

16 bytes (OTP23)

16 bytes (OTP22)

16 bytes (OTP21) be
O

16 bytes OTPZ(Q

2

v

16 bytes (O

N
)

t<fyd§§§R%TP18

\O

e b

bytes (OTP17)

B

Bit 5 | Bit 4 | Bit 3

Bit 2

Bit 1

Bit 0

Bit 7

B

Bit 5] Bit 4 | Bit 3

Bit 2

Bit 1

Bit 0

1. Bit 7 (“X") at address 0x215h is NOT programmable and will be ignored.
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Locks Region...

0x214h

OTP17

OTP18

OTP19

OTP20

OTP21

oTP22

OTP23

OoTP24

0x215h

OTP25

OTP26

oTP27

OTP28

OTP29

OTP30

OTP31

ol (o2 (S0 B (980 el Bl (= RN (03} (63 P2 ($v) |\ O} Bl (o)

Reserved
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11. Power-up and Power-down

During power-up and power-down, certain conditions must be observed. CS# must follow the voltage applied on V¢, and must not
be driven low to select the device until V¢ reaches the allowable values as follows (see Figure 39 and Table 20 on page 45):

B At power-up, Ve (min.) plus a period of tpy
W At power-down, GND
A pull-up resistor on Chip Select (CS#) typically meets proper power-up and power-down requirements.

No Read, Write Registers, program, or erase command should be sent to the device until V¢ rises to the V¢ min., plus a delay of
tpy. At power-up, the device is in standby mode (not Deep Power-Down mode) and the WEL bit is reset (0).

Each device in the host system should have the V rail decoupled by a suitable capacitor close to the package pins (this capacitor
is generally of the order of 0.1 pF), as a precaution to stabilizing the V. feed.

When V¢ drops from the operating voltage to below the minimum V¢ threshold at power-down, all operations are disabled and the
device does not respond to any commands. Note that data corruption may result if a power-down&curs while a Write Registers,

program, or erase operation is in progress. . g
Figure 39. Power-Up Timing Diagram %\

@
I Q

Ved™ | e e P

AV SRS > N-od i A

Full Device Access

\

Time
O’\, Figure 40. Power-Down and Voltage Drop
é Vee
1
Ve (max)
« y_—

No Device Access Allowed /
Ve (min)
> »
" t Device Access
PU | Alowed

Ve (cut-off)

Ve (low)

v

tPD

v

Time
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Table 20. Power-Up / Power-Down Voltage and Timing

Symbol Parameter Min Max Unit
Vee(min) Ve (minimum operation voltage) 2.7 \Y
Vc(cut-off) Ve (Cut off where re-initialization is needed) 2.4 \%
Vee(low) xcc (Low voltage for @n@t@alizat!on to occur at read/standby) 0.2 \%
cc (Low voltage for initialization to occur at embedded) 2.3
tpu Vcc(min.) to device operation 300 Us
tpD V¢ (low duration time) 1.0 us

12. Initial Delivery State

The device is delivered with the memory array erased, that is, all bits are set to 1 (FFh) upon initi#@ctory shipment. The Status
Register and Configuration Register contains 00h (all bits are set to 0). .

2
13. Program Acceleration via W#/ACC Pin Q®

The program acceleration function requires applying Vpy to the W#/ACC input, an%\en waiting a period of tyyc. Minimum tyyy rise
and fall times is required for W#/ACC to change to Vyy from V|_or V. Rem vi@ wH from the W#/ACC pin returns the device to
normal operation after a period of tyyc.

Figure 41. ACC Program Accelerz@iming Requirements

VRH_ . | 6@6
ACC Q

<+ twc < twc
V||_ 0I’V|H @ ViLorViy
>ty @ »! tyHH le— ‘ Command OK
N
Note
Only Read Status Register (RDSR) and Page Progr Operation are allow when ACC is at (Vyp)-
The W#/ACC pin is disabled during Quad 1/O mod@
Table 21. ACC Program Acce‘l@n Specifications
Symbol N Parameter Min. Max Unit

VuH Acc Pin Voltage High 8.5 9.5 \Y,

tyHH Acc Voltage Rise and Fall time 2.2 us

twe ACC at Vyy and V,_or V| to First command 5 ps
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14. Electrical Specifications
14.1 Absolute Maximum Ratings

Description

Rating

Ambient Storage Temperature

—65 °C to +150 °C

Voltage with Respect to Ground: All Inputs and 1/0Os

—0.5Vto Vcc+0.5 \Y

Output Short Circuit Current (Note 2)

200 mA

Notes

1. Minimum DC voltage on input or I/Os is -0.5 V. During voltage transitions, inputs or I/Os may undershoot GND to -2.0 V for periods of up to 20 ns. See Figure 42.
Maximum DC voltage on input or I/Os is V¢ + 0.5 V. During voltage transitions inputs or 1/Os may overshoot to V¢ + 2.0 V for periods up to 20 ns. See Figure 43.

w N

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.

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. @s

rating conditions for extended periods may affect device reliability. Q

ure of the device to absolute maximum
>

Figure 42. Maximum Negative Overshoot Wavef@

ore O

20 ns

+0.8V

-0.5vV

2.0V = — —

Figure 43. Maxim

$

+:zc.°§v O
X
éO
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15. Operating Ranges
Table 22. Operating Ranges

Description Rating

Ambient Operating Temperature (Tp)

Industrial

—40 °Cto +85 °C

Automotive In-Cabin

—40 °C to +105 °C

Positive Power Supply

Voltage Range

27Vto3.6V

Note

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

16. DC Characteristics

This section summarizes the DC Characteristics of the device. Designers should check that th
match the measurement conditions specified in the Test Specifications in Table 24 on page

parameters.

Table 23. DC Characteristics (CMOS Compatible)

ting conditions in their circuit

a
%i&%n relying on the quoted

& Limits
Symbol Parameter Test Conditions N- Unit
\Dwin. Typ” Max
Vee Supply voltage ¢ 2.7 3.6 \%
v ACC Program Acceleration Ver=27V103 6“@\ 85 95 vV
HH Voltage ccT = N : :
Vi Input Low Voltage™ . op -0.3 0.3 X Vee v
Vi Input High Voltage™ > 0.7 x Vee Ve +0.5 v
VoL Output Low Voltage lo, =16 @3\’\70(: = V¢ min. 0.4 \
VoH Output High Voltage .&H =-0.1mA Vce-0.6 \
Mee=Vee M
cc = Vec Max,
I Input Leakage Current (\é Vi = Ve of GND +2 HA
D Vee = Vee Max,
Lo Output Leakage Current @ Vi = Voo of GND +2 HA
( At 80 MHz 38
. \, (Dual or Quad)
| Active Power Suppl nt - mA
ccl READ (SO = Ope At 104 MHz (Serial) 25
At 40 MHz (Serial) 12
Active Power Supply Current _
lecz (Page Program) CS#=Vee 26 mA
Active Power Supply Current
lecs (WRR) pRly CS#=Vce 15 mA
leca Active Power Supply Current (SE) CS# =V 26 mA
lecs Active Power Supply Current (BE) CS# =V 26 mA
lsg; | Standby Current o+ ﬁi’iz\,ﬁ%m Voo 80 200 WA
Iep Deep Power-down Current S0 + \(/:,ﬁizca\l(ICDCor Vee 3 10 HA

*Typical values are at Ty, = 25 °C and Ve =3V

Document Number: 002-00650 Rev. *L
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17. Test Conditions

Figure 44. AC Measurements I/O Waveform

0.8V¢e
————————————— ---- 0.7V¢e
Input Levels ¥ - - - — — - - — — - - - 05V
————————————— ---- 03Vce
0.2V¢e
Input and Output
Timing Reference levels
Table 24. Test Specifications
Symbol Parameter Min ‘ Max Unit
CL Load Capacitance (\30 pF
: " N
Input Rise and Fall Times ‘\0’ ‘ 5 ns
Input Pulse Voltage D@‘VEC t0 0.8 V¢ \Y
Input Timing Reference Voltage 0 0.3Vec100.7 Ve \
Output Timing Reference Voltage v 0.5Vce \%

Document Number: 002-00650 Rev. *L
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18. AC Characteristics

Table 25. AC Characteristics

Symbol (Notes) Parameter (Notes) (Nhgltr(]eé) Typ (Notes) Max (Notes) Unit
¢ SCK Clock Frequency for READ command DC 40 MHz
R SCK Clock Frequency for RDID command DC 50
SCK Clock Frequency for all others: 104 (serial)
fc FAST_READ, PP, QPP, P4E, P8E, SE, BE, DP, DC 80 (dual/auad MHz
RES, WREN, WRDI, RDSR, WRR, READ_ ID (dual/quad)
twh: teH Clock High Time (5) 4.5 ns
twis ter Clock Low Time (5) 45 ns
terT: teLcH Clock Rise Time (slew rate) 0.1 RS Vins
teeTs teHeL Clock Fall Time (slew rate) 0.1 ’:\Q V/ins
¢ CS# High Time (Read Instructions) 10 do ns
cs CS# High Time (Program/Erase) 50 )
t CS# Active Setup Time @ ns
€SS (relative to SCK) O\
CS# Active Hold Time
teshH (relative to SCK) (‘~ & ns
tsu:DAT Data in Setup Time 5\0\ ns
tHD:DAT Data in Hold Time b N ns
6@ 8 (Serial)™
N\ 9.5 A
@ .5 (Dual/Quad)
ty Clock Low to Output Valid ®® 0 6.5 (Serial)OO ns
C)O 8 (DualiQuad)®
Q
) @ 7 (Dual/Quad)
tho Output Hold Time\‘ 2 ns
tois Output Disa&\ﬁag 8 ns
( HOLD# Activ&Setup Time 3 ns
HLCH (relative to SCK)
t HOLD# Active Hold Time 3 ns
CHHH (relative to SCK)
t HOLD# Non Active Setup Time 3 ns
HHCH (relative to SCK)
t HOLD# Non Active Hold Time 3 ns
CHHL (relative to SCK)
thz HOLD# enable to Output Invalid ns
tz HOLD# disable to Output Valid ns
twes W#/ACC Setup Time (4) 20 ns
tweH W#/ACC Hold Time (4) 100 ns
tw WRR Cycle Time 50 ms
tep Page Programming (1)(2) 15 3 ms
tep Page Programming (ACC =9 V) (1)(2)(3) 1.2 2.4 ms

Document Number: 002-00650 Rev. *L
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Table 25. AC Characteristics (Continued)

Symbol (Notes) Parameter (Notes) (Nl\:l)ltr;s) Typ (Notes) Max (Notes) Unit
tsg Sector Erase Time (64 KB) (1)(2) 0.5 2 sec
Parameter Sector Erase Time (1)(2)
tpe (4 KB or 8 KB) 200 800 ms
tRg Bulk Erase Time (1)(2) 32 64 sec
tres Deep Power-down to Standby Mode 30 us
top Time to enter Deep Power-down Mode 10 ps
tyHH ACC Voltage Rise and Fall time 22 ps
twe ACC at VHH and VIL or VIH to first command 5 ps
Notes
1. Typical program and erase times assume the following conditions: 25°C, VCC = 3.0 V; 10,000 cycles; checkerboardsda @ dttern.
2. Under worst-case conditions of 85°C; V¢ = 2.7 V; 100,000 cycles. %
3. Acceleration mode (9 V ACC) only in Program mode, not Erase. @
4. Only applicable as a constraint for WRR instruction when SRWD is setto a ‘1". Q
5. twy + tw, must be less than or equal to 1/fc. $
6. AFull vee range (2.7 -3.6 V) & CL = 30 pF.
7. OORegulated Vcc range (3.0 — 3.6 V) & CL = 30 pF. @
8. .QReguIated Vcc range (3.0 -3.6 V) & CL = 15 pF. K
18.1 Capacitance )
Symbol Parameter Test CQ itiohs Min Typ Max Unit
Input Capacitance
Cin (applies to SCK, PO7-POO0, S|, CS#) ,\;QQO v 9.0 12.0 pF
Output Capacitance \{ _
Cout |(applies to PO7-POO, SO) Ly Vin=ov 12.0 16.0 PF
N\
Notes C)O
1. Sampled, not 100% tested. @

2. Test conditions Ty = 25°C, f = 1.0 MHz. %
3. For more information on pin capacitance, plg&% nsult the IBIS models.
SO Figure 45. SPI Mode 0 (0,0) Input Timing

le—— tcs —»
CS#

—>
tcsH tcss tcsH tcss

tSU:DAT| tHD:DAT

e

so Mz (
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Figure 46. SPI Mode 0 (0,0) Output Timing

CS#

—| twh
SCK

ty —>| ty [+ >

¢ v
HO tHo
}47 {}{)
R N
(¢

Figure 47. HOLD# Timing

CS#‘\ . (5?

o tuic tireH @

VAWAA
SCK

—/ teHHH
SO X

o P\
o XD X
L

©
Q_QO e

tois

y

—
<

%,
><_

HOLD#

Figure @ te Protect Setup and Hold Timing during WRR when SRWD = 1

W#

twps twen

CS#

SO 1
L 00000000

so H-Z
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19. Physical Dimensions

19.1 SOCO008 wide — 8-pin Plastic Small Outline Package (208-mils Body Width)

51(2
2X [D]0.10[C|D

A PIN 1 INDEX AREA
(0.25D x 0.75E1)

ADA 0]0.20[C[A-B] 2x
D] SEI R
P BT
| 5 \ /
ﬂ

Q
2 %TTD:D% [y STme P %\q

WITH PLATIN
‘ —b1
GAUGE PLANE

éz XRXXXKX
e/ 7
2/,
7
Cc 4 cl

L

or
i
|

We nNG K Otasz METAL D b(b)AJ |

—_] L1 |l=—

b‘\
6@ SECTION A-A

@TES:

MA* \\ 1. ALL DIMENSIONS ARE IN MILLIMETERS.

DETAIL B
DIMENSIONS
SYMBOL
MIN. NOM.
hJ
A 1.75 -
—~
A1 0.05 - L oks
A2 1.70 A~V 190
b 036 YD) I o
b1 033 - 0.46
c Ao.p’\\' - 0.24
¢t 157 - 0.20
5.28 BSC
8.00 BSC
E1 5.28 BSC
e 1.27 BSC
L 051 | - | o
L1 1.36 REF
L2 0.25BSC
N 8
P o ) =
01 5 - 15°
02 0-8° REF

Document Number: 002-00650 Rev. *L

2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M - 1994.

A\ DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.15 mm PER

END. DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 mm PER SIDE.
D AND E1 DIMENSIONS ARE DETERMINED AT DATUM H.

A\ THE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE BOTTOM. DIMENSIONS
D AND E1 ARE DETERMINED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE BURRS AND INTERLEAD
FLASH, BUT INCLUSIVE OF ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF
THE PLASTIC BODY.

A\ DATUMS A AND B TO BE DETERMINED AT DATUM H.

6. "N" IS THE MAXIMUM NUMBER OF TERMINAL POSITIONS FOR THE SPECIFIED
PACKAGE LENGTH.

/\ THE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 TO
0.25 mm FROM THE LEAD TIP.

/A\ DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.10 mm TOTAL IN EXCESS OF THE "b" DIMENSION AT
MAXIMUM MATERIAL CONDITION. THE DAMBAR CANNOT BE LOCATED ON THE
LOWER RADIUS OF THE LEAD FOOT.

THIS CHAMFER FEATURE IS OPTIONAL. IF IT IS NOT PRESENT, THEN A PIN 1
IDENTIFIER MUST BE LOCATED WITHIN THE INDEX AREA INDICATED.

10. LEAD COPLANARITY SHALL BE WITHIN 0.10 mm AS MEASURED FROM THE
SEATING PLANE.

002-15548 **
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19.2 S0O3 016 — 16-pin Wide Plastic Small Outline Package (300-mils Body Width)

©]0.10|C|D

A A
D P
i

SEE

DETAIL 37//’—\\\\
Vo ]
\\ !

Al
SEIS ] |-
B B EEae

—2>—|
X

W lﬂw"“

SEATING PLANE

WITH PLATING

SN
2

el

o o
DETAIL B s\ SECTION A-A
DIMENSIONS NOTES: GQ
SYMBOL
MIN. NOM. | MAX. 1. AL@ENSIONS ARE IN MILLIMETERS.
A 235 _ 265 2. SIONING AND TOLERANCING PER ASME Y14.5M - 1994.
. . ENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
A1 0.10 - 0.30 MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.15 mm PER
END. DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
A2 2.05 - 255 L'\ INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 mm PER SIDE.
b 0.31 @\ D AND E1 DIMENSIONS ARE DETERMINED AT DATUM H.
: - pr A\ THE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE BOTTOM. DIMENSIONS
b1 0.27 _ ‘7\)8 D AND E1 ARE DETERMINED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY
- EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE BURRS AND INTERLEAD
c 0.20 0_, .33 FLASH, BUT INCLUSIVE OF ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF
N THE PLASTIC BODY.
¢t 020 4 0.30 A\ DATUMS A AND B TO BE DETERMINED AT DATUM H.
D O)B'BSC 6. "N" IS THE MAXIMUM NUMBER OF TERMINAL POSITIONS FOR THE SPECIFIED
PACKAGE LENGTH.
: $0.30 BSC /)\ THE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 TO
E1 750 BSC 0.25 mm FROM THE LEAD TIP.
/A\ DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
1.27 BSC PROTRUSION SHALL BE 0.10 mm TOTAL IN EXCESS OF THE "b" DIMENSION AT
0.40 | R | 197 MAXIMUM MATERIAL CONDITION. THE DAMBAR CANNOT BE LOCATED ON THE
: : LOWER RADIUS OF THE LEAD FOOT.
L1 1.40 REF & THIS CHAMFER FEATURE IS OPTIONAL. IF IT IS NOT PRESENT, THEN A PIN 1
2 IDENTIFIER MUST BE LOCATED WITHIN THE INDEX AREA INDICATED.
0.25BSC 10. LEAD COPLANARITY SHALL BE WITHIN 0.10 mm AS MEASURED FROM THE
N 16 SEATING PLANE.
h 0.25 - 0.75
A 0° - 8°
61 5° - 15°
°
©2 0 - - 002-15547 *A

Document Number: 002-00650 Rev. *L
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19.3 UNEOO08 — USON 8-contact (5 x 6 mm) No-Lead Package

(DATUM A)
(A (o} | PIN # 1 I.D. _02/253’
] N | | CHAMFERED M
_\ J UJuU U [Nx L
|- 521/2
€] A/ 1 g
Pin 1 INDEX AREA Ax SEE DETAIL "A"—_| —(DATUM B)

2x[2x]0.10[C]

2x [x]0.10]C]
TOP VIEW

SEATING PLANE SEE DETAIL “B”

SIDE VIEW
T
TERMINAL TIP
DETAILL "B" ((\ DETAIL "A"
O
DIMENSION&@ NOTES:
SYMBOL 1. DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5M-1994.
MIN. | NON\\]\ MAX. 2. ALL DIMENSIONS ARE IN MILLIMETERS.
e 1.7 '35 3. NIS THE TOTAL NUMBER OF TERMINALS.
NND " /A DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
1 e 560 Y BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL HAS
- - - THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL, THE
b 0.35 040 045 DIMENSION "b" SHOULD NOT BE MEASURED IN THAT RADIUS AREA.
D2 3.90 4.00 4.10 /A\ ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE.
E2 3.30 3.40 3.50 6. MAX. PACKAGE WARPAGE IS 0.05mm.
D 5.00 BSC 7. MAXIMUM ALLOWABLE BURR IS 0.076mm IN ALL DIRECTIONS.
E 6.00 BSC PIN #1 ID ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.
045 0.50 0.55 BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK
Al 0.00 0.02 0.05 SLUG AS WELL AS THE TERMINALS.
A3 0.20 REF
K 0.20 MIN. 002-18903 **
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19.4 WNF008 — WSON 8-contact (6 x 8 mm) No-Lead Package
(DATUM A)—| 02
A ~—D2/2—
| l (Al B] PIN # ID / ‘
N | R0.20 N_ 2
D D D (W) NX L
R f
\ |
£2/2
A—I]
| E2
Pin 1 INDEX AREA —\
// . ~
N EEEE Q{0 L
2 N \W—1b ) ! K
2x[2]o.10]c] TOP_VIEW | b |<—NX b /A
f I‘_ | FJE
SEE DETAIL ”A™ Z1) xggl [0.05 M
BOTTOM VIEW
Em | D
SJoos[c] A Y — | @ DATUM A
SEATING PLANE
FL,,  soevew < /
«O -
O ! (D
@ | l i\
& ! ANV
@@ L_E_J TERMINAL TIP
((\ DETAIL "A”
PN
DIMENSI NOTES:
SYMBOL 1. DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5M-1994.
MIN._ | NoW T MAX 2. ALL DIMENSIONS ARE IN MILLIMETERS.
e N2AB3C. 3. N IS THE TOTAL NUMBER OF TERMINALS.
NND _t‘ '84 /A DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
§ " Py pye BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL HAS
: i : THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL, THE
b 0.35 0.40 045 DIMENSION "b" SHOULD NOT BE MEASURED IN THAT RADIUS AREA.
D2 4.70 4.80 4.90 /A\ ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE.
E2 5.70 5.80 5.90 6. MAX. PACKAGE WARPAGE IS 0.05mm.
D 6.00 BSC 7. MAXIMUM ALLOWABLE BURR IS 0.076mm IN ALL DIRECTIONS.
E 8.00 BSC PIN #1 ID ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.
A 0.70 0.75 0.80 BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK
Al 0.00 0.02 0.05 SLUG AS WELL AS THE TERMINALS.
K 0.20 MIN. A AMAXIMUM 0.15mm PULL BACK (L1) MAY BE PRESENT.
1 0.00 - 0.15

Document Number: 002-00650 Rev. *L
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FAB024 — 24-ball Ball Grid Array (6 x 8 mm) Package

D (D1
alo.15]¢C [eDI— ]
(2%) ! [
| 5 oodoo
1
' 4 O O CP O O &
| I | !
—_ -t —-——-+ [E] G—O—(P—G}—e— @ﬂ
! ——O O i o O
| eF] - 00 OO0 +
i 4
INDEX MARK | ; E D B A \_
PIN A1
PIN Al [B] & ALY
CORNER
TOP VIEW aJo.15[c] SD —»——Q
(2X) .
BO VIEW
A I | ZbAC Q
L) [ ) (AR} L) )
' Lar [2[o-10 $
C .
SIDE_VIEW C] %)
24X @b é
& @ 0.15 (M]C [A[B] \
3 0.08 W[C | s\O
DIMENSIONS NOTES: @t
SYMBOL
MIN. NOM. MAX. 1. DI ING AND TOLERANCING METHODS PER ASME Y14.5M-1994.
A - - 1.2
0 2. @ IMENSIONS ARE IN MILLIMETERS.
A1 0.20 -
ALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC
6.00 BSC { . [eREPRESENTS THE SOLDER BALL GRID PITCH.
D1 4.00BSC _0 * 5 SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
E1 4.00BSC AU SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
MD 5 N <) N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
ME 5 N
. \' DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE
2
ra\ PARALLEL TO DATUM C.
Db 0.35 | o) 0.45
oF 00 BSC A "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eD 1.00 BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
SD 0.00 BSC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" OR "SE" = 0.
SE 0.008SC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND

Document Number: 002-00650 Rev. *L

"SE" = eE/2.
"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

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

METALLIZED MARK INDENTATION OR OTHER MEANS.

002-15534 **
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19.6 FAC024 — 24-ball Ball Grid Array (6 x 8 mm) Package

D1
BB @ -
S EEER ]
(2%) ! | i
! 4 O O O i O O O — f
| i sy’ 00o0loo0o —8!
— et @ e e
| ;?— O O O0Ol0 O O
1
| [€E] 1 o0 o0 oloo o —
1
: N y
INDEX MARK | ; FE cC B A \_
PIN AL [B] A PIN Al
CORNER CORNER
TOP_ VIEW Alo.15[c] SD
(2%
BOTT EW
A N | Ll_l_l_,// 0.20/C Q®
( ) k ) @Y . -1 .
¢ B[]
A SIDE_VIEW C] 3
24X @b
@ 0.15 M[C]A]B]
2 0.08 WIC | \
DIMENSIONS NOTES: 66
SYMBOL
MIN. NOM. MAX. 1. QIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994.
A - - 1.20 4®LL DIMENSIONS ARE IN MILLIMETERS.
al 025 - - BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC ’Q
500 BSC ﬁ\ 4. [e] REPRESENTS THE SOLDER BALL GRID PITCH.
D1 5.00 BSC {'¥" 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
E1 3.00 BSC O‘\/ SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
MD 6 0.“‘ N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
ME 4 X\\ A DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE
N 20 PARALLEL TO DATUM C.
b 0.35 | v&"‘ | 0.45
“ "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eE 1%0 BSC
0 100BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
SD 0.50 BSC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" OR "SE" = 0.
SE 0.50 BSC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND

Document Number:

002-00650 Rev. *L

"SE" = eE/2.
"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

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

METALLIZED MARK INDENTATION OR OTHER MEANS.

002-15535 **
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20. Revision History

Document History Page

Document Title: S25FL032P, 32-Mbit 3.0 V Flash Memory
Document Number: 002-00650

Orig. of |Submission -
Rev. ECN No. Change Date Description of Change
* - BWHA 06/09/2008 |Initial release

Connection Diagrams: Added USON package

Valid Combinations Table: Added Tray packing type

Configuration Register: Added OTP description for BPNV bit

Configuration Register Table: Corrected TBPARM description. Added “Default”
setting information upon initial factory shipment.

Instruction Set: Separated Mode bit and Dummy bytes

Product Group CFI Primary Vendor-Specifi Q(ended Query: Corrected data
of 45h bytes .

Read-ID (READ_ID): Removed statem@\o -cycle buffer for Manufacturer
ID and the Device ID @

Read Status Register: Correctecription for SRWD bit in the Status

*A - BWHA 02/12/2009 |Register Table. Modified E_ERR and P_ERR descriptions

Read Configuration Regist dated figure

Parameter Sector Era , P8E): Updated figure

Release from Deep P own and Read Electronic Signature (RES):
Updated figure {

OTP Regions: d description for the ACC function
Power-up an wer-down: Changed specification for tpy
Absolute iMum Ratings: Corrected the Table

DC Charécteristics: Changed maximum specifications for Icc; and Iz,

Modifi est Conditions for Igg; and lpp

Al @racteristics: Changed maximum specifications for t,, Added note for
alues assume 100k cycles. Changed Clock High/Low time.

Q@nnection Diagrams: Corrected package name
O Dual Output Read Mode (DOR): Added statement for Dual Output Read
0 command
Q‘@ Quad Output Read Mode (QOR): Added statement for Quad Output Read
0

. command
B h BWHA ’\' 26/2009 Power Up & Power Down: Updated Vc(low) Min in Table: Power-Up /
C’ Power-Down Voltage and Timing
% AC Characteristics: Updated tyy, tcy and tyy, tcp
Revision History: Corrected “Revision 02 (February 12, 2009)” for AC
Characteristics

Distinctive Characteristics: Added BGA package information

Connection Diagrams: Added BGA package

Ordering Information: Added Automotive In-cabin information. Added BGA
package information.

Valid Combinations: Corrected Valid Combinations Table

Configuration Register: Added Suggested Cross Settings Table
Accelerated Programming Operation: Added note for ACC function

Read Identification (RDID): Updated Read Identification description. Updated
figure for RDID. Updated CFl table for 29h.

Write Registers (WRR): Added note for HPM

Parameter Sector Erase (P4E, P8E): Updated description for PAE/P8S8E
command.

Sector Erase (SE): Updated description for SE command

Release from Deep Power-Down (RES): Added note for RES command

*C — BWHA 07/22/2009
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Document Title: S25FL032P, 32-Mbit 3.0 V Flash Memory

Document Number: 002-00650

Orig. of | Submission -
Rev. ECN No. Change Date Description of Change
Operating Ranges: Updated descriptions. Added ESN1 and ESN2 Table.
*C (Cont)) _ BWHA 07/22/2009 AC Characteristics: Added Automotive In-cabin spec for fc Updated tyy, tcy
and ty, tor.
Physical Dimensions: Added BGA 6 x 8 mm package
Global: Changed all references to RDID clock rate from 40 to 50 MHz
Connection Diagrams: Added “5 x 5 pin configuration” to Figure 2.5 title.
Added 6 x 4 pin configuration BGA connection diagram. Added note regarding
exposed central pad on bottom of package to the WSON and USON
connection diagram.
Ordering Information: Added Automotive In-&ahkin temperature valid
combinations for BGA packages. Added d 03 model numbers for BGA
*D — BWHA 10/05/2009 |packages. Removed BGA from 00 mo ber description. Added
Low-Halogen material option.
Valid Combinations: Changed v A model number combinations to 02
and 03. Changed valid BGA matertél option to Low-Halogen.
Removed Note 1.
Physical Dimensions: A AC024 BGA package
AC Characteristics: Re d 76 MHz Automotive in-cabin spec from f- and
Note 9.
e ON
Instruction Set T. YUpdated QIOR command
Power-Up / P r-Down Voltage and Timing Table: Updated tp (max)
Initial Deli ate: Modified section
*E - BWHA 12/07/2011 .
07120 Capacit, : Added notes to table
Physij ﬁimensions: Updated the package outline drawing for SOIC, WSON,
U and BGA 5x5 packages.
“F — BWHA 09/21/2012‘(.{@\Characteristics: Changed Output Hold Time (tyo) to 2 ns (min).
\‘Command Definitions: Instruction Set table: Corrected the value of CLSR
O command
*G - BWHA 10/%?‘12 Write Registers (WRR): Protection Modes table: Added Parameter Sector
Q_ Erase to Memory Content columns for clarification
% Parameter Sector Erase (P4E, P8E): Updated the table reference.
4 B N
* _ C) Capacitance: Added “Typical” values column. Corrected “Max” values for Cy /
H BV\@ 01/29/2013 Court (Input / Output Capacitance).
*| 4904072 BWHA 09/18/2015 |Updated to Cypress template.
- 5615358 ECAO 03/24/2017 Corrected tcet and tcgt positions in Figure 45 on page 50.
Updated Cypress logo and Sales page.
Added Valid Automotive Ordering Combinations in Section 5.1, Valid
Combinations on page 9
*
K Sriiar ECAC 04/25/2017 Updated all package outline drawings in Section 19., Physical Dimensions
on page 52
Added Valid Automotive Ordering Combinations in Section 5.1, Valid
*L 5742306 ECAO 05/19/2017 |Combinations on page 9.

Added “Not Recommended for New Design (NRND)” status.
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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

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

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support
cypress.com/support

USB Controllers
Wireless Connectivity

cypress.com/usb $

cypress.com/wireless
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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
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