2 Mbit SPI Serial Flash

MICROCHIP SST25VF020B
..

Data Sheet

The 25 series Serial Flash family features a four-wire, SPI compatible interface
that allows for a low pin-count package which occupies less board space and ulti-
mately lowers total system costs. The SST25VF020B devices are enhanced with
improved operating frequency and even lower power consumption.
SST25VF020B SPI serial flash memories are manufactured with SST proprietary,
high performance CMOS SuperFlash technology. The split-gate cell design and
thick-oxide tunneling injector attain better reliability and manufacturability com-
pared with alternate approaches.

Features

* Single Voltage Read and Write Operations * End-of-Write Detection

—-2.7-3.6V — Software polling the BUSY bit in Status Register
) ) — Busy Status readout on SO pin in AAl Mode
* Serial Interface Architecture

— SPI Compatible: Mode 0 and Mode 3 * Hold Pin (HOLD#)
. — Suspends a serial sequence to the memory
» High Speed Clock Frequency without deselecting the device
—Up 1080 MHz « Write Protection (WP#)
e Superior Reliability — Enables/Disables the Lock-Down function of the status
— Endurance: 100,000 Cycles register

— Greater than 100 years Data Retention « Software Write Protection

* Low Power Consumption: — Write protection through Block-Protection bits in status
— Active Read Current: 10 mA (typical) register
— Standby Current: 5 pA (typical) « Temperature Range

* Flexible Erase Capability — Commercial: 0°C to +70°C

— Uniform 4 KByte sectors — Industrial: -40°C to +85°C
— Uniform 32 KByte overlay blocks :
— Uniform 64 KByte overlay blocks * Packages Available

_ 8-lead SOIC (150 mils)

 Fast Erase and Byte-Program: — 8-contact WSON (6mm x 5mm)
— Chip-Erase Time: 35 ms (typical) — 8-contact USON (3mm x 2mm)

— Sector-/Block-Erase Time: 18 ms (typical . .
— Byte-Program Time: 7 ps (typical)( ypical * All non-Pb (lead-free) devices are RoHS compliant

» Auto Address Increment (AAl) Programming

— Decrease total chip programming time over Byte-Pro-
gram operations
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Data Sheet
Product Description

The 25 series Serial Flash family features a four-wire, SPI-compatible interface that allows for a low
pin-count package which occupies less board space and ultimately lowers total system costs. The
SST25VF020B devices are enhanced with improved operating frequency and even lower power con-
sumption. SST25VF020B SPI serial flash memories are manufactured with SST proprietary, high-per-
formance CMOS SuperFlash technology. The split-gate cell design and thick-oxide tunneling injector
attain better reliability and manufacturability compared with alternate approaches.

The SST25VF020B devices significantly improve performance and reliability, while lowering power
consumption. The devices write (Program or Erase) with a single power supply of 2.7-3.6V for
SST25VF020B. The total energy consumed is a function of the applied voltage, current, and time of
application. Since for any given voltage range, the SuperFlash technology uses less current to pro-
gram and has a shorter erase time, the total energy consumed during any Erase or Program operation
is less than alternative flash memory technologies.

The SST25VF020B device is offered in 8-lead SOIC (150 mils) 8-contact WSON (6mm x 5mm), and 8-
contact USON (3mm x 2mm) packages. See Figure 2 for pin assignments.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Functional Block Diagram
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Figure 1: Functional Block Diagram
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Figure 2: Pin Assignments
Table 1: Pin Description
Symbol | Pin Name Functions
SCK Serial Clock To provide the timing of the serial interface.
Commands, addresses, or input data are latched on the rising edge of the clock
input, while output data is shifted out on the falling edge of the clock input.
Sl Serial Data Input | To transfer commands, addresses, or data serially into the device.
Inputs are latched on the rising edge of the serial clock.
SO Serial Data Output| To transfer data serially out of the device.
Data is shifted out on the falling edge of the serial clock.
Outputs Flash busy status during AAl Programming when reconfigured as RY/
BY# pin. See “Hardware End-of-Write Detection” on page 14 for details.
CE# Chip Enable The device is enabled by a high to low transition on CE#. CE# must remain low
for the duration of any command sequence.
WP# Write Protect The Write Protect (WP#) pin is used to enable/disable BPL bit in the status reg-
ister.
HOLD# Hold To temporarily stop serial communication with SPI flash memory without reset-
ting the device.
Vbp Power Supply To provide power supply voltage: 2.7-3.6V for SST25VF020B
Vss Ground

©2012 Silicon Storage Technology, Inc.
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Memory Organization

The SST25VF020B SuperFlash memory array is organized in uniform 4 KByte erasable sectors with 32
KByte overlay blocks and 64 KByte overlay erasable blocks.

Device Operation

The SST25VF020B is accessed through the SPI (Serial Peripheral Interface) bus compatible protocol.
The SPI bus consist of four control lines; Chip Enable (CE#) is used to select the device, and data is
accessed through the Serial Data Input (SI), Serial Data Output (SO), and Serial Clock (SCK).

The SST25VF020B supports both Mode 0 (0,0) and Mode 3 (1,1) of SPI bus operations. The difference
between the two modes, as shown in Figure 3, is the state of the SCK signal when the bus master is in
Stand-by mode and no data is being transferred. The SCK signal is low for Mode 0 and SCK signal is
high for Mode 3. For both modes, the Serial Data In (Sl) is sampled at the rising edge of the SCK clock
signal and the Serial Data Output (SO) is driven after the falling edge of the SCK clock signal.

ces | [

XXX XX )~

HIGH IMPEDANCE

SO
MSB 1417 SPlprot.0
Figure 3: SPI Protocol
L
©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Hold Operation

The HOLD# pin is used to pause a serial sequence underway with the SPI flash memory without reset-
ting the clocking sequence. To activate the HOLD# mode, CE# must be in active low state. The HOLD#
mode begins when the SCK active low state coincides with the falling edge of the HOLD# signal. The
HOLD mode ends when the HOLD# signal’s rising edge coincides with the SCK active low state.

If the falling edge of the HOLD# signal does not coincide with the SCK active low state, then the device
enters Hold mode when the SCK next reaches the active low state. Similarly, if the rising edge of the
HOLD# signal does not coincide with the SCK active low state, then the device exits in Hold mode
when the SCK next reaches the active low state. See Figure 4 for Hold Condition waveform.

Once the device enters Hold mode, SO will be in high-impedance state while Sl and SCK can be V,_or
ViH.

If CE# is driven high during a Hold condition, the device returns to Standby mode. As long as HOLD#
signal is low, the memory remains in the Hold condition. To resume communication with the device,
HOLD# must be driven active high, and CE# must be driven active low. See Figure 4 for Hold timing.

«_| L 1 L] LI LI I @I L..
HOLD# —‘

Active : Hold J‘ Active |

Hold Active

1417 HoldCond.Q|

Figure 4: Hold Condition Waveform

Write Protection

SST25VF020B provides software Write protection. The Write Protect pin (WP#) enables or disables
the lock-down function of the status register. The Block-Protection bits (BP1, BP0, and BPL) in the sta-
tus register, and the Top/Bottom Sector Protection Status bits (TSP and BSP) in Status Register 1, pro-
vide Write protection to the memory array and the status register. See Table 5 for the Block-Protection
description.

Write Protect Pin (WP#)

The Write Protect (WP#) pin enables the lock-down function of the BPL bit (bit 7) in the status register.
When WP# is driven low, the execution of the Write-Status-Register (WRSR) instruction is determined
by the value of the BPL bit (see Table 2). When WP# is high, the lock-down function of the BPL bit is
disabled.

Table 2: Conditions to execute Write-Status-Register (WRSR) Instruction

WP# BPL Execute WRSR Instruction
L 1 Not Allowed
Allowed
X Allowed

T2.0 25054
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Status Register

The software status register provides status on whether the flash memory array is available for any
Read or Write operation, whether the device is Write enabled, and the state of the Memory Write pro-
tection. During an internal Erase or Program operation, the status register may be read only to deter-
mine the completion of an operation in progress. Table 3 describes the function of each bit in the
software status register.

Table 3: Software Status Register

Default at
Bit [ Name Function Power-up Read/Write
0 |[BUSY 1 = Internal Write operation is in progress 0 R
0 = No internal Write operation is in progress
1 |WEL 1 = Device is memory Write enabled 0 R
0 = Device is not memory Write enabled
2 | BPO Indicates current level of block write protection (See Table 1 R/W
5)
3 |BP1 Indicates current level of block write protection (See Table 1 R/W
5)
4:5 | RES Reserved for future use 0 N/A
6 |[AAl Auto Address Increment Programming status 0 R
1 = AAI programming mode
0 = Byte-Program mode
7 | BPL 1 =BP1, BPO are read-only bits 0 R/W
0 = BP1, BPO are read/writable

Software Status Register 1

The Software Status Register 1 is an additional register that contains Top Sector and Bottom Sector
Protection bits. These register bits are read/writable and determine the lock and unlock status of the
top and bottom sectors.
Table 4 describes the function of each bit in the Software Status Register 1.

Table 4: Software Status Register 1

T3.0 25054

©2012 Silicon Storage Technology, Inc.

Default at
Bit [ Name Function Power-up Read/Write
0:1 | RES Reserved for future use 0 N/A
2 | TSP Top Sector Protection status 0 R/W
1 = Indicates highest sector is write locked
0 = Indicates highest sector is Write accessible
3 BSP Bottom Sector Protection status 0 R/W
1 = Indicates lowest sector is write locked
0 = Indicates lowest sector is Write accessible
4:7 | RES Reserved for future use 0 N/A
T4.0 25054
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Busy

The Busy bit determines whether there is an internal Erase or Program operation in progress. A “1” for
the Busy bit indicates the device is busy with an operation in progress. A “0” indicates the device is
ready for the next valid operation.

Write Enable Latch (WEL)

The Write-Enable-Latch bit indicates the status of the internal memory Write Enable Latch. If the
Write-Enable-Latch bit is set to “1”, it indicates the device is Write enabled. If the bit is set to “0” (reset),
it indicates the device is not Write enabled and does not accept any memory Write (Program/Erase)
commands. The Write-Enable-Latch bit is automatically reset under the following conditions:

 Power-up
e Write-Disable (WRDI) instruction completion
*  Byte-Program instruction completion

*  Auto Address Increment (AAI) programming is completed or reached its highest unpro-
tected memory address

e Sector-Erase instruction completion
» Block-Erase instruction completion
*  Chip-Erase instruction completion

»  Write-Status-Register instructions

Auto Address Increment (AAI)

The Auto Address Increment Programming-Status bit provides status on whether the device is in AAI
programming mode or Byte-Program mode. The default at power up is Byte-Program mode.

Block Protection (BP1, BPO)

The Block-Protection (BP1, BPO) bits define the size of the memory area, as defined in Table 5, to be
software protected against any memory Write (Program or Erase) operation. The Write-Status-Regis-
ter (WRSR) instruction is used to program the BP1 and BPO bits as long as WP# is high or the Block-
Protect-Lock (BPL) bit is 0. Chip-Erase can only be executed if Block-Protection bits are all 0. After
power-up, BP1 and BPO are set to 1.

Block Protection Lock-Down (BPL)

WP# pin driven low (V)_), enables the Block-Protection-Lock-Down (BPL) bit. When BPL is set to 1, it
prevents any further alteration of the BPL, BP1, and BPO bits of the status register and BSP and TSP
of Status Register 1. When the WP# pin is driven high (VIH), the BPL bit has no effect and its value is
“Don’t Care”. After power-up, the BPL bit is reset to 0.

Table 5: Software Status Register Block Protection For SST25VF020B1

Status Register Bit? Protected Memory Address
Protection Level BP1 BPO 2 Mbit
0 0 0 None
1 (1/4 Memory Array) 0 1 030000H-03FFFFH
1 (1/2 Memory Array) 1 0 020000H-03FFFFH
1 (Full Memory Array) 1 1 000000H-03FFFFH

T5.0 25054
1. X = Don't Care (RESERVED) default is “0

2. Default at power-up for BP1 and BPO is ‘11". (All Blocks Protected)

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Top-Sector Protection/Bottom-Sector Protection

The Top-Sector Protection (TSP) and Bottom-Sector Protection (BSP) bits independently indicate
whether the highest and lowest sector locations are Write locked or Write accessible. When TSP or
BSP is set to ‘1’, the respective sector is Write locked; when set to ‘0’ the respective sector is Write
accessible. If TSP or BSP is set to '1' and if the top or bottom sector is within the boundary of the target
address range of the program or erase instruction, the initiated instruction (Byte-Program, AAI-Word
Program, Sector-Erase, Block-Erase, and Chip-Erase) will not be executed. Upon power-up, the TSP
and BSP bits are automatically reset to ‘0’.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Instructions

Instructions are used to read, write (Erase and Program), and configure the SST25VF020B. The
instruction bus cycles are 8 bits each for commands (Op Code), data, and addresses. Prior to execut-
ing any Byte-Program, Auto Address Increment (AAIl) programming, Sector-Erase, Block-Erase, Write-
Status-Register, or Chip-Erase instructions, the Write-Enable (WREN) instruction must be executed
first. The complete list of instructions is provided in Table 6. All instructions are synchronized off a high
to low transition of CE#. Inputs will be accepted on the rising edge of SCK starting with the most signif-
icant bit. CE# must be driven low before an instruction is entered and must be driven high after the last
bit of the instruction has been shifted in (except for Read, Read-ID, and Read-Status-Register instruc-
tions). Any low to high transition on CE#, before receiving the last bit of an instruction bus cycle, will
terminate the instruction in progress and return the device to standby mode. Instruction commands
(Op Code), addresses, and data are all input from the most significant bit (MSB) first.

Table 6: Device Operation Instructions

Address | Dummy Data
Instruction Description Op Code Cycle! Cycle(s)? | Cycle(s) | Cycle(s)
Read Read Memory 0000 0011b (03H) 3 0 ltow
High-Speed Read Read Memory at higher speed 0000 1011b (0BH) 3 1 ltow
4 KByte Sector-Erase? | Erase 4 KByte of memory array 0010 0000b (20H) 3 0 0
32 KByte Block-Erase?| Erase 32 KByte block of memory array| 0101 0010b (52H) 3 0 0
64 KByte Block-Erase®| Erase 64 KByte block of memory array| 1101 1000b (D8H) 3 0 0
Chip-Erase Erase Full Memory Array 0110 0000b (60H) or 0 0 0

1100 0111b (C7H)
Byte-Program To Program One Data Byte 0000 0010b (02H) 3 0 1
AAI-Word-Program® | Auto Address Increment Programming| 1010 1101b (ADH) 3 0 210 ©
RDSR’ Read-Status-Register 0000 0101b (05H) 0 0 110 o0
RDSR1 Read-Status-Register 1 0011 0101b (35H) 0 0 ltow
EWSR Enable-Write-Status-Register 0101b 0000b (50H) 0 0 0
WRSR Write-Status-Register 0000 0001b (01H) 0 0 lor2
WREN Write-Enable 0000 0110b (06H) 0 0 0
WRDI Write-Disable 0000 0100b (04H) 0 0 0
RDID? Read-ID 1001 0000b (90H) or 3 0 1to o
1010 1011b (ABH)
JEDEC-ID JEDEC ID read 1001 1111b (9FH) 0 0 3to o
EBSY Enable SO to output RY/BY# status | 0111 0000b (70H) 0 0 0
during AAI programming
DBSY Disable SO as RY/BY# 1000 0000b (80H) 0 0 0
status during AAl programming
T6.0 25054

. One bus cycle is eight clock periods.
. Address bits above the most significant bit of each density can be V,_or V.
. 4KByte Sector Erase addresses: use Ays-A12, remaining addresses are don’t care but must be set either at V_ or Vi,
. 32KByte Block Erase addresses: use Aus-A1s, remaining addresses are don’t care but must be set either at V_ or Vi,
. 64KByte Block Erase addresses: use Aus-A1e, remaining addresses are don'’t care but must be set either at V_ or V|,
. To continue programming to the next sequential address location, enter the 8-bit command, ADH, followed by 2 bytes of
data to be programmed. Data Byte 0 will be programmed into the initial address [A23-A1] with Ap=0, Data Byte 1 will be
programmed into the
initial address [A23-A1] with Ag=1.
7. The Read-Status-Register is continuous with ongoing clock cycles until terminated by a low to high transition on CE#.
8. Manufacturer’s ID is read with Ag=0, and Device ID is read with Ap=1. All other address bits are 00H. The Manufac-
turer's ID and device ID output stream is continuous until terminated by a low-to-high transition on CE#.

O WNE

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Read (33 MHz)

The Read instruction, 03H, supports up to 33 MHz Read. The device outputs the data starting from the
specified address location. The data output stream is continuous through all addresses until termi-
nated by a low to high transition on CE#. The internal address pointer will automatically increment until
the highest memory address is reached. Once the highest memory address is reached, the address
pointer will automatically increment to the beginning (wrap-around) of the address space. Once the
data from address location 3FFFFH has been read, the next output will be from address location
000000H.

The Read instruction is initiated by executing an 8-bit command, 03H, followed by address bits [Az3-
Ao]. CE# must remain active low for the duration of the Read cycle. See Figure 5 for the Read
sequence.

CE# \

MODE 3 . 012 3456 7 8 15 16 23 24 31 32 39 40 47 48 55 56 63 64 70
SCK _MODEO | ﬂ:ﬂ_ ﬂ:ﬂ_ ﬂ: J_L

| ]
s XKH(C__oa ) aon X oo ) oo XX XXX XXX KK XN XK XXX

MSB MSB

HIGH IMPEDANCE N N+1 N+2 N+3 N+4
SO ( Dour X Dour X Dour X Dour X Dourt )—

MSB

1417 ReadSeq.0

Figure 5. Read Sequence

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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High-Speed-Read (80 MHZz)
The High-Speed-Read instruction supporting up to 80 MHz Read is initiated by executing an 8-bit com-
mand, OBH, followed by address bits [A23-Ag] and a dummy byte. CE# must remain active low for the
duration of the High-Speed-Read cycle. See Figure 6 for the High-Speed-Read sequence.

Following a dummy cycle, the High-Speed-Read instruction outputs the data starting from the speci-
fied address location. The data output stream is continuous through all addresses until terminated by a
low to high transition on CE#. The internal address pointer will automatically increment until the high-
est memory address is reached. Once the highest memory address is reached, the address pointer
will automatically increment to the beginning (wrap-around) of the address space. Once the data from
address location 3FFFH has been read, the next output will be from address location 00000H.

CE#  \
st X XXX 0B XMQDD-XADD-XADD-X [ I0004 0000000000000

B

N N+1 N+2 N+3 v N+4
o) HIGH IMPEDANCE { Dout X Dout X Dout X Dout X Dout »—

MSB

1417 HSRdSeq.0
Note: X = Dummy Byte: 8 Clocks Input Dummy Cycle (V|_or V) e

Figure 6: High-Speed-Read Sequence

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Byte-Program
The Byte-Program instruction programs the bits in the selected byte to the desired data. The selected
byte must be in the erased state (FFH) when initiating a Program operation. A Byte-Program instruction
applied to a protected memory area will be ignored.

2 Mbit SPI Serial Flash
SST25VF020B

Data Sheet

Prior to any Write operation, the Write-Enable (WREN) instruction must be executed. CE# must remain
active low for the duration of the Byte-Program instruction. The Byte-Program instruction is initiated by
executing an 8-bit command, 02H, followed by address bits [A23-Ag]. Following the address, the data is
input in order from MSB (bit 7) to LSB (bit 0). CE# must be driven high before the instruction is exe-
cuted. The user may poll the Busy bit in the software status register or wait Tgp for the completion of
the internal self-timed Byte-Program operation. See Figure 7 for the Byte-Program sequence.

CE# \

r

MODE 3

SCK _MODE 0 :

0123456 78

15 16 2324 3132 39 ___

S o
N

st XXXXC___ o2

X_app. X_app. X ApD. X Din X XX

MSB
SO

MSB MSB LSB
HIGH IMPEDANCE

1417 ByteProg.0

Figure 7:

Byte-Program Sequence

©2012 Silicon Storage Technology, Inc.
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Auto Address Increment (AAI) Word-Program

The AAI program instruction allows multiple bytes of data to be programmed without re-issuing the
next sequential address location. This feature decreases total programming time when multiple bytes
or entire memory array is to be programmed. An AAI Word program instruction pointing to a protected
memory area will be ignored. The selected address range must be in the erased state (FFH) when ini-
tiating an AAI Word Program operation. While within AAI Word Programming sequence, only the fol-
lowing instructions are valid: for software end-of-write detection—AAI Word (ADH), WRDI (04H), and
RDSR (05H); for hardware end-of-write detection—AAI Word (ADH) and WRDI (04H). There are three
options to determine the completion of each AAlI Word program cycle: hardware detection by reading
the Serial Output, software detection by polling the BUSY bit in the software status register, or wait Tgp.
Refer to“End-of-Write Detection” for details.

Prior to any write operation, the Write-Enable (WREN) instruction must be executed. Initiate the AAI
Word Program instruction by executing an 8-bit command, ADH, followed by address bits [A23-Ag]. Fol-
lowing the addresses, two bytes of data are input sequentially, each one from MSB (Bit 7) to LSB (Bit
0). The first byte of data (DO) is programmed into the initial address [A23-A1] with Ag=0, the second
byte of Data (D1) is programmed into the initial address [A23-A1] with Ag=1. CE# must be driven high
before executing the AAI Word Program instruction. Check the BUSY status before entering the next
valid command. Once the device indicates it is no longer busy, data for the next two sequential
addresses may be programmed, followed by the next two, and so on.

When programming the last desired word, or the highest unprotected memory address, check the busy
status using either the hardware or software (RDSR instruction) method to check for program comple-
tion. Once programming is complete, use the applicable method to terminate AAI. If the device is in
Software End-of-Write Detection mode, execute the Write-Disable (WRDI) instruction, 04H. If the
device is in AAl Hardware End-of-Write Detection mode, execute the Write-Disable (WRDI) instruction,
04H, followed by the 8-bit DBSY command, 80H. There is no wrap mode during AAI programming
once the highest unprotected memory address is reached. See Figures 10 and 11 for the AAI Word
programming sequence.

End-of-Write Detection

There are three methods to determine completion of a program cycle during AAl Word programming:
hardware detection by reading the Serial Output, software detection by polling the BUSY bit in the Soft-
ware Status Register, or wait Tgp, The Hardware End-of-Write detection method is described in the
section below.

Hardware End-of-Write Detection

The Hardware End-of-Write detection method eliminates the overhead of polling the Busy bit in the
Software Status Register during an AAlI Word program operation. The 8-bit command, 70H, configures
the Serial Output (SO) pin to indicate Flash Busy status during AAlI Word programming. (see Figure 8)
The 8-bit command, 70H, must be executed prior to initiating an AAl Word-Program instruction. Once
an internal programming operation begins, asserting CE# will immediately drive the status of the inter-
nal flash status on the SO pin. A ‘0’ indicates the device is busy and a ‘1’ indicates the device is ready
for the next instruction. De-asserting CE# will return the SO pin to tri-state. While in AAlI and Hardware
End-of-Write detection mode, the only valid instructions are AAl Word (ADH) and WRDI (04H).

To exit AAl Hardware End-of-Write detection, first execute WRDI instruction, 04H, to reset the Write-
Enable-Latch bit (WEL=0) and AAI bit. Then execute the 8-bit DBSY command, 80H, to disable RY/
BY# status during the AAl command. See Figures 9 and 10.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
14



@ 2 Mbit SPI Serial Flash

MICROCHIP SST25VF020B
I

Data Sheet

cer  \ /

MODE3 0 1 23 456 7

SCK

s XXXX _ 70 XXX:

SB

so HIGH IMPEDANCE

1417 EnableSO.0

Figure 8: Enable SO as Hardware RY/BY# During AAlI Programming

cer  \ /

MODE3 0 1 2 3 45 6 7

SCK

s XXXX _ 80 XXX:

SB

so HIGH IMPEDANCE

1417 DisableSO.0

Figure 9: Disable SO as Hardware RY/BY# During AAI Programming

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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cE# \ [T 1 [1.]1 [1.I$

MODE 3 7 1516 2324 3132 3940 47 7 1516 23

S'—(EBSYXXXXXWREN)@XXX Ao XA X A X A X oo X o1 XXX a0 X o2 X 03 XOOKXS

Load AAl command, Address, 2 bytes data

SO L[] L[S
\ /

Check for Flash Busy Status to load next valid* command

CE# cont. S _J_l___ |_|

1516 23

O S 0 1 O O O O A
s con. XA G o X o Y e X o ——

Last 2 WRDI followed by DBSY
Data Bytes to exit AAl Mode

SO cont. S l__I_I < DOUT>—

Check for Flash Busy Status to load next valid* command

Note: 1.Valid commands during AAI programming: AAl command or WRDI command
2. User must configure the SO pin to output Flash Busy status during AAl programming

1417 AAILHW.3

Figure 10:Auto Address Increment (AAl) Word-Program Sequence with
Hardware End-of-Write Detection

Wait Tgp or poll Software Status
register to load next valid® command

e T
CE# 1\ [ ] [ ] L

mMoDE3 0 1516 2324 3132 3940 47 1516 23 1516 23

S0 20 0 0 O . 0 O . W B O O W M Ty
si—ap XA X A X a X poX b1 XXX ap X b2 X Ds)@XXXXAD Dn XXXXXXWRiDI XO)osr y——

Load AAI command, Address, 2 bytes data Last 2 WRDI to exit
Data Bytes AAI Mode

SO { DOUT>‘

Note: 1.Valid commands during AAIl programming: AAl command, RDSR command, or WRDI command

1417 AALLSW.2

Figure 11:Auto Address Increment (AAIl) Word-Program Sequence with
Software End-of-Write Detection

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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4-KByte Sector-Erase

The Sector-Erase instruction clears all bits in the selected 4 KByte sector to FFH. A Sector-Erase
instruction applied to a protected memory area will be ignored. Prior to any Write operation, the Write-
Enable (WREN) instruction must be executed. CE# must remain active low for the duration of any com-
mand sequence. The Sector-Erase instruction is initiated by executing an 8-bit command, 20H, fol-
lowed by address bits [A23-Ag]. Address bits [Aus-A12] (Aums = Most Significant address) are used to
determine the sector address (SAx), remaining address bits can be V|_or V|, CE# must be driven high
before the instruction is executed. The user may poll the Busy bit in the software status register or wait
Tsg for the completion of the internal self-timed Sector-Erase cycle. See Figure 12 for the Sector-
Erase sequence.

cev  \ /

MODE 3 012345678 1516 23 24 31 _

sex wooeo EITITUTUUTUL - UL _JUL T

s XXXXX 20 X_app. X_AbD. X_AbD. XXX
MSB

MSB

SO HIGH IMPEDANCE

1417 SecErase.0

Figure 12:Sector-Erase Sequence

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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32-KByte and 64-KByte Block-Erase

The 32-KByte Block-Erase instruction clears all bits in the selected 32 KByte block to FFH. A Block-
Erase instruction applied to a protected memory area will be ignored. The 64-KByte Block-Erase instruc-
tion clears all bits in the selected 64 KByte block to FFH. A Block-Erase instruction applied to a protected mem-
ory area will be ignored. Prior to any Write operation, the Write-Enable (WREN) instruction must be executed.
CE# must remain active low for the duration of any command sequence. The 32-KByte Block-Erase
instruction is initiated by executing an 8-bit command, 52H, followed by address bits [A23-Ag]. Address
bits [Ams-A1s] (Aus = Most Significant Address) are used to determine block address (BAx), remaining
address bits can be V,_or V. CE# must be driven high before the instruction is executed. The 64-KByte Block-
Erase instruction is initiated by executing an 8-bit command D8H, followed by address bits [Az3-Ag]. Address bits
[Ams-Ass] are used to determine block address (BAx), remaining address bits can be V_ or Vi, CE# must be
driven high before the instruction is executed. The user may poll the Busy bit in the software status register or
wait Tgg for the completion of the internal self-timed 32-KByte Block-Erase or 64-KByte Block-Erase
cycles. See Figures 13 and 14 for the 32-KByte Block-Erase and 64-KByte Block-Erase sequences.

cer \ /

MODE 3 0123456738 1516 23 24

-------- , 31
sek wooeo [ TUTUUUUUUL UL JUL -
S| X:XXXX 52 X ADDR X ADDR X ADDR XXX
MSB

MSB

SO HIGH IMPEDANCE

1417 32KBKIEr.0

Figure 13:32-KByte Block-Erase Sequence

cet \ /

MODE 3 0 12345¢6 738 1516 23 24

________ ; 31 - -
sck wooeo [ TUUTUUUUTL UL _ UL -
s XOXOXXX D8 X ADDR X ADDR X ADDR XXX
MSB

MSB

SO HIGH IMPEDANCE

1417 63KBIKEr.0

Figure 14:64-KByte Block-Erase Sequence

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Chip-Erase

The Chip-Erase instruction clears all bits in the device to FFH. A Chip-Erase instruction will be ignored
if any of the memory area is protected. Prior to any Write operation, the Write-Enable (WREN) instruction
must be executed. CE# must remain active low for the duration of the Chip-Erase instruction sequence.
The Chip-Erase instruction is initiated by executing an 8-bit command, 60H or C7H. CE# must be driven
high before the instruction is executed. The user may poll the Busy bit in the software status register or wait
Tce for the completion of the internal self-timed Chip-Erase cycle. See Figure 15 for the Chip-Erase
sequence.

cer \ /

MODE3 0 1 23 456 7

| |

MSB

SO HIGH IMPEDANCE
1417 ChEr.0

Figure 15:Chip-Erase Sequence

Read-Status-Register (RDSR)

The Read-Status-Register (RDSR) instruction allows reading of the status register. The Status Regis-
ter may be read at any time even during a Write (Program/Erase) operation. When a Write operation is
in progress, the Busy bit may be checked before sending any new commands to assure that the new
commands are properly received by the device. CE# must be driven low before the RDSR instruction is
entered and remain low until the status data is read. Read-Status-Register is continuous with ongoing
clock cycles until it is terminated by a low to high transition of the CE#. See Figure 16 for the RDSR
instruction sequence.

CE# _\ /_

eog=inlpupNpNpipliplinRylytyNy Ny Ry Ny Sank
o XXIR_ = XK KO O XK R

HIGH IMPEDANCE

SO

MSB Status
Register Out

1417 RDSRseq.0

Figure 16:Read-Status-Register (RDSR) Sequence

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
19



2 Mbit SPI Serial Flash

MICROCHIP SST25VF020B
.S

Data Sheet

Read-Status-Register (RDSR1)

The Read-Status-Register 1 (RDSR1) instruction allows reading of the status register 1. CE# must be
driven low before the RDSR instruction is entered and remain low until the status data is read. Read-
Status-Register 1 is continuous with ongoing clock cycles until it is terminated by a low to high transi-
tion of the CE#. See Figure 17 for the RDSR instruction sequence.

CE# _\ /_

MODE 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

scK mru_l_l_LI_I_I_I_I_I_I_I_I_LJl_LJ_LJ_LJ_LJ_LJ_LJ_LJ_
st KXOXK_ 35 XX XPOCKOC XXX XX

HIGH IMPEDANCE

SO

MSB Status
Register Out

1417 RDSR1seq.0

Figure 17:Read-Status-Register 1 (RDSR1) Sequence

Write-Enable (WREN)

The Write-Enable (WREN) instruction sets the Write-Enable-Latch bit in the Status Register to 1 allow-
ing Write operations to occur. The WREN instruction must be executed prior to any Write (Program/
Erase) operation. The WREN instruction may also be used to allow execution of the Write-Status-Reg-
ister (WRSR) instruction; however, the Write-Enable-Latch bit in the Status Register will be cleared
upon the rising edge CE# of the WRSR instruction. CE# must be driven high before the WREN instruc-
tion is executed.

cer  \ /

MODE3 0 1 2 3 45 6 7

so HIGH IMPEDANCE

1417 WREN.O

Figure 18:Write Enable (WREN) Sequence

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Write-Disable (WRDI)
The Write-Disable (WRDI) instruction resets the Write-Enable-Latch bit and AAI bit to O disabling any
new Write operations from occurring. The WRDI instruction will not terminate any programming opera-

tion in progress. Any program operation in progress may continue up to Tgp after executing the WRDI
instruction. CE# must be driven high before the WRDI instruction is executed.

cer  \ /

MODE3 0 1 2 3 456 7

so HIGH IMPEDANCE
1417 WRDI.O

Figure 19:Write Disable (WRDI) Sequence

Enable-Write-Status-Register (EWSR)

The Enable-Write-Status-Register (EWSR) instruction arms the Write-Status-Register (WRSR)
instruction and opens the status register for alteration. The Write-Status-Register instruction must be
executed immediately after the execution of the Enable-Write-Status-Register instruction. This two-
step instruction sequence of the EWSR instruction followed by the WRSR instruction works like SDP
(software data protection) command structure which prevents any accidental alteration of the status
register values. CE# must be driven low before the EWSR instruction is entered and must be driven
high before the EWSR instruction is executed.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Write-Status-Register (WRSR)

The Write-Status-Register instruction writes new values to the BP1, BPO, and BPL bits of the status
register. CE# must be driven low before the command sequence of the WRSR instruction is entered
and driven high before the WRSR instruction is executed. See Figure 20 for EWSR or WREN and
WRSR for byte-data input sequences.

Executing the Write-Status-Register instruction will be ignored when WP# is low and BPL bit is set to
“1". When the WP# is low, the BPL bit can only be set from “0” to “1” to lock-down the status register,
but cannot be reset from “1” to “0”. When WP# is high, the lock-down function of the BPL bit is disabled
and the BPL, BP0, and BP1 bits in the status register can all be changed. As long as BPL bit is set to 0
or WP# pin is driven high (Vy) prior to the low-to-high transition of the CE# pin at the end of the WRSR
instruction, the bits in the status register can all be altered by the WRSR instruction. In this case, a sin-
gle WRSR instruction can set the BPL bit to “1” to lock down the status register as well as altering the
BPO, BP1, and BP2 bits at the same time. See Table 2 for a summary description of WP# and BPL
functions.

cer  \ / \ /[

MODE3 0 1 23 456 7 MoDEs O 1 2 3 456 7 8 9101112131415

| | | eSS
060! GRREYTITIS 0.0'0 000000 GRS 0 0.6 0.0, 0.0.0
MS

MSB B MSB
so HIGH IMPEDANCE

1417 EWSR.0

Figure 20: Enable-Write-Status-Register (EWSR) or Write-Enable (WREN) and
Write-Status-Register (WRSR) Byte-Data Input Sequence

The Write-Status-Register instruction also writes new values to the Status Register 1. To write values
to Status Register 1, the WRSR sequence needs a word-data input—the first byte being the Status
Register bits, followed by the second byte Status Register 1 bits. CE# must be driven low before the
command sequence of the WRSR instruction is entered and driven high before the WRSR instruction
is executed. See Figure 21 for EWSR or WREN and WRSR instruction word-data input sequences.

Executing the Write-Status-Register instruction will be ignored when WP# is low and BPL bit is set to
‘1’. When the WP# is low, the BPL bit can only be set from ‘0’ to ‘1’ to lock-down the status registers,
but cannot be reset from ‘1’ to ‘0’. When WP# is high, the lock-down function of the BPL bit is disabled
and the BPL, BPO, BP1, TSP, and BSP bits in the status register can all be changed. As long as BPL
bit is set to 0 or WP# pin is driven high (V) prior to the low-to-high transition of the CE# pin at the end
of the WRSR instruction, the bits in the status register can all be altered by the WRSR instruction. In
this case, a single WRSR instruction can set the BPL bit to “1” to lock down the status register as well
as altering the BPL, BPO, BP1, TSP, and BSP bits at the same time. See Table 2 for a summary
description of WP# and BPL functions.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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CE# \ / \ /
MODE3Z 0 1 2 3 456 7 MODE3 O 1 2 3 45 6 7 8 9 101112131415 1617 18 19 20 21 22 23

SCK MODE O i MODEOE -----
| | | T sms | [T S T
B0 0.0 GECTTI (0/0:0.00/0:0.00) GRS 0 6 0.0, 060 0 0080060
MS

MSB B MSB MSB
HIGH IMPEDANCE

SO

1417 EWSR1.0

Figure 21:Enable-Write-Status-Register (EWSR) or Write-Enable (WREN) and
Write-Status-Register (WRSR) Word-Data Input Sequence

The WRSR instruction can either execute a byte-data or a word-data input. Extra data/clock input, or
within byte-/word-data input, will not be executed. The reason for the byte support is for backward com-
patibility to products where WRSR instruction sequence is followed by only a byte-data.

JEDEC Read-ID

The JEDEC Read-ID instruction identifies the device as SST25VF020B and the manufacturer as SST.
The device information can be read from executing the 8-bit command, 9FH. Following the JEDEC
Read-ID instruction, the 8-bit manufacturer’s ID, BFH, is output from the device. After that, a 16-bit
device ID is shifted out on the SO pin. Byte 1, BFH, identifies the manufacturer as SST. Byte 2, 25H,
identifies the memory type as SPI Serial Flash. Byte 3, 8CH, identifies the device as SST25VF020B.
The instruction sequence is shown in Figure 22. The JEDEC Read ID instruction is terminated by a low
to high transition on CE# at any time during data output.

CE# _\ /

MODE3 0 1 2 3 4 5 6 7 8 9 10111213141516 17 1819202122 2324252627 28 29 30 31
SCK MODEOE

|
s XXXAX oF XXX XXX XA XX XX XXXXKXXXXKX XX

HIGH IMPEDANCE < BE X o5 X acC )

MSB MSB

1417 JEDECID.1

Figure 22:JEDEC Read-ID Sequence

Table 7: JEDEC Read-ID Data

Device ID
Manufacturer’s ID Memory Type Memory Capacity
Bytel Byte 2 Byte 3
BFH 25H 8CH

T7.0 25054

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Read-ID (RDID)

The Read-ID instruction (RDID) identifies the devices as SST25VF020B and manufacturer as SST. The
device information can be read from executing an 8-bit command, 90H or ABH, followed by address
bits [A23-Ag]. Following the Read-ID instruction, the manufacturer’s ID is located in address 00000H
and the device ID is located in address 00001H. Once the device is in Read-ID mode, the manufac-
turer’'s and device ID output data toggles between address 00000H and 00001H until terminated by a
low to high transition on CE#.

Refer to Tables 7 and 8 for device identification data.

CE# _\ /

MODE3 0 1 2 3 456 7 8 15 16 23 24 3132 39 40 47 48 55 56 63

SO

sex _wooeo ! [ITITUTHHUUUL  JUL UL ML AT TR TR e

s XXXXX__90oras X" 00 X o0 A_~oot KX K XA XAXKXXKXKXAXA KKK

HIGH

Note: The manufacturer's and device ID output stream is continuous until terminated by a low to high transition on CE#.

A, A
HIGH IMPEDANCE < BE XDevice IDX BE XDevice ID)IMPEDANCE
MSB

Device ID = 8CH for SST25VF020B
1. 00H will output the manfacturer's ID first and 01H will output device ID first before toggling between the two.

1417 RdID.O
Figure 23:Read-ID Sequence
Table 8: Product Identification
Address Data
Manufacturer’s ID 00000H BFH
Device ID
SST25VF020B 00001H 8CH
T8.0 25054
i —
©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Electrical Specifications

Absolute Maximum Stress Ratings (Applied conditions greater than those listed under “Absolute
Maximum Stress Ratings” may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these conditions or conditions greater than those defined in the
operational sections of this data sheet is not implied. Exposure to absolute maximum stress rating con-
ditions may affect device reliability.)

Temperature Under Bias . . ... ..o e e -55°C to +125°C
Storage Temperature. . . ... ... -65°C to +150°C
D. C. Voltage on Any Pinto Ground Potential . . ............. .. ... .. ....... -0.5V to Vpp+0.5V
Transient Voltage (<20 ns) on Any Pin to Ground Potential . ................. -2.0V to Vpp+2.0V
Package Power Dissipation Capability (TA =25°C). . .. ..o 1.0W
Surface Mount Solder Reflow Temperature . ........... .. ... .. ... ..... 260°C for 10 seconds
Output Short Circuit Currenty. . . ... ... 50 mA

1. Output shorted for no more than one second. No more than one output shorted at a time.

Table 9: Operating Range

Range Ambient Temp Vpp
Commercial 0°C to +70°C 2.7-3.6V
Industrial -40°C to +85°C 2.7-3.6V

T9.1 25054

Table 10:AC Conditions of Test!

Input Rise/Fall Time Output Load
5ns C_=30pF

T10.1 25054

1. See Figures 29 and 30

©2012 Silicon Storage Technology, Inc.
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Table 11:DC Operating Characteristics
Limits
Symbol | Parameter Min Max | Units | Test Conditions
IbDR Read Current 12 mA | CE#=0.1 Vpp/0.9 Vpp@33 MHz, SO=0pen
IbDR3 Read Current 20 mA | CE#=0.1 Vpp/0.9 Vpp@80 MHz, SO=0pen
lopw Program and Erase Current 30 mA | CE#=Vpp
Isg Standby Current 20 MA | CE#=Vpp, VIN=VDD OF Vss
I Input Leakage Current HA | VIN=GND to Vpp, Vpp=Vpp Max
ILo Output Leakage Current MA | Vout=GND to Vpp, Vpp=Vpp Max
VL Input Low Voltage 0.8 V Vbp=Vpp Min
Vi1 Input High Voltage 0.7 Vbp \Y Vpp=Vpp Max
VoL Output Low Voltage 0.2 \% loL=100 pA, Vpp=Vpp Min
Vor2 Output Low Voltage 0.4 \% lo.=1.6 mA, Vpp=Vpp Min
Vou Output High Voltage Vpp-0.2 \Y lon=-100 pA, Vpp=Vpp Min
T11.0 25054
Table 12:Capacitance (Ta = 25°C, f=1 MHz, other pins open)
Parameter Description Test Condition Maximum
Coutt Output Pin Capacitance Vout = 0V 12 pF
Cint Input Capacitance Vin = 0V 6 pF

T12.0 25054
1. This parameter is measured only for initial qualification and after a design or process change that could affect this
parameter.

Table 13:Reliability Characteristics

Symbol Parameter Minimum Specification | Units | Test Method
Nenp! Endurance 100,000 Cycles | JEDEC Standard A117
Tor! Data Retention 100 Years | JEDEC Standard A103
It Latch Up 100 + Ipp mA | JEDEC Standard 78
T13.0 25054
1. This parameter is measured only for initial qualification and after a design or process change that could affect this
parameter.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Table 14: AC Operating Characteristics
33 MHz 80 MHz
Symbol Parameter Min Max Min Max Units
Feux? Serial Clock Frequency 33 80 MHz
TsckH Serial Clock High Time 13 6 ns
TsckL Serial Clock Low Time 13 6 ns
Tsckr? Serial Clock Rise Time (Slew Rate) 0.1 0.1 Vins
Tsckr Serial Clock Fall Time (Slew Rate) 0.1 0.1 Vins
Teesd CE# Active Setup Time 5 5 ns
Tcen® CE# Active Hold Time 5 5 ns
Tchss CE# Not Active Setup Time 5 5 ns
Tennd CE# Not Active Hold Time 5 5 ns
TcpH CE# High Time 50 50 ns
Tchz CE# High to High-Z Output 15 7 ns
TcLz SCK Low to Low-Z Output 0 0 ns
Tos Data In Setup Time 2 2 ns
ToH Data In Hold Time 4 4 ns
THLs HOLD# Low Setup Time 5 5 ns
Thus HOLD# High Setup Time 5 5 ns
THLH HOLD# Low Hold Time 5 5 ns
THHH HOLD# High Hold Time 5 5 ns
Thz HOLD# Low to High-Z Output 7 7 ns
Tz HOLD# High to Low-Z Output 7 7 ns
ToH Output Hold from SCK Change 0 0 ns
Tv Output Valid from SCK 10 6 ns
Tse Sector-Erase 25 25 ms
Tge Block-Erase 25 25 ms
Tsce Chip-Erase 50 50 ms
Tep Byte-Program 10 10 us
T14.0 25054

1. Maximum clock frequency for Read Instruction, 03H, is 33 MHz
2. Maximum Rise and Fall time may be limited by Tsckn and TsckL requirements
3. Relative to SCK.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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TcpPH [
CE# SS 4&__
T
ICHHI TCES Tsck CEH TcHS
scK /‘ \ —\_/ . J \
Tps| ToH
VH TSCKR —»| |<—
s O 55 X O
SO HIGH-Z SS HIGH-Z
1417 SerIn.0

Figure 24:Serial Input Timing Diagram

§§ ——

hT /NS N\ L

~—TCHz

S X LsB )<X>|

CE#
TSCKH | TscKL
SCK ~’ )
TcLz [+
so kX) MSB
Tv
Sli

(XXX XXX XXX XX XX XX XXXK

1417 SerOut.0

§

Figure 25:Serial Output Timing Diagram

CE# \
THHH

THLS

SS THHS

I‘ >
SCK ; \ \’ \

— S \_j

THLH

N

‘—SITHZ . G —_: ‘Efnz

X

A X

XS5 X

SO ><
sl X X

§§

1417 Hold.0

Figure 26:Hold Timing Diagram
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Data Sheet
Power-Up Specifications

All functionalities and DC specifications are specified for a Vpp ramp rate of greater than 1V per 100
ms (Ov - 3.0V in less than 300 ms). See Table 15 and Figure 27 for more information.

Table 15:Recommended System Power-up Timings

Symbol Parameter Minimum Units
Tpu-ReAD® Vpp Min to Read Operation 100 us
Teu-wriTe! Vpp Min to Write Operation 100 us

T15.0 25054
1. This parameter is measured only for initial qualification and after a design or process change that could affect this
parameter.

Vbbp
A
Vpb MaX | - - - -
Chip selection is not allowed.
Commands may not be accepted or properly
_ interpreted by the device. R
Vpp Min

TpPU-READ

Device fully accessible
TPU-WRITE

|
Time

1417 PwrUp.0

Figure 27:Power-up Timing Diagram

[
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Table 16:Recommended Power-up/-down Limits
Limits
Symbol Parameter Min Max Units | Conditions
Ter Vpp Falling Time 1 100 ms/V
Ter Vpp Rising Time 0.033 100 ms/V
Torr Vpp Off Time 100 ms
VoEe Vpp Off Level 0.3 \Y 0V (recommended)
T16.0 25054
VOFF = m oo oo
GND ______._ - /
< TOFF > 1417 F28.0
Figure 28:Recommended Power-up/-down Waveform
I
DS25054B 09/12
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VIHT S
VHT VHT
INPUT > REFERENCE POINTS< OUTPUT
VIT SS VT
1417 IORef.0

AC test inputs are driven at V iyt (0.9Vpp) for a logic “1” and V) 1 (0.1Vpp) for a logic “0”. Measure-
ment reference points for inputs and outputs are Vyr (0.6Vpp) and VT (0.4Vpp). Input rise and
fall times (10% <> 90%) are <5 ns.

VLT

Note: Vyr- VHigu Test
V.7 -Viow Test
VinT - VinpuT HIGH
Test

Figure 29:AC Input/Output Reference Waveforms

TO TESTER

TO DUT O o/ O

i

1417 TstLd.0

Figure 30:A Test Load Example
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Product Ordering Information

SST 25 VF 020B - 80 - 4C - SAE
XX XX XXXX - XX - XX -

Environmental Attribute
El = non-Pb

—Package Modifier

A = 8 leads or contacts

Package Type
S = SOIC 150 mil body width
Q = WSON(6mm x 5mm)
Q3 = USON (3mm x 2mm)

Temperature Range
C = Commercial = 0°C to +70°C
| = Industrial = -40°C to +85°C
Minimum Endurance
4 = 10,000 cycles?
Operating Frequency
80 = 80 MHz
Device Density
020 = 2 Mbit
Voltage
VvV =27-3.6V

Product Series
25 = Serial Peripheral Interface flash
memory

1. Environmental suffix “E” denotes non-Pb solder.
SST non-Pb solder devices are “RoHS Compliant”.
2. Meets 100K minimum Endurance cycles.

Valid combinations for SST25VF020B

SST25VF020B-80-4C-QAE SST25VF020B-80-4C-SAE SST25VF020B-80-4C-Q3AE
SST25VF020B-80-41-QAE SST25VF020B-80-41-SAE SST25VF020B-80-41-Q3AE

Note:Valid combinations are those products in mass production or will be in mass production. Consult your SST sales
representative to confirm availability of valid combinations and to determine availability of new combinations.

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Packaging Diagrams
Pin #1
Identifier \ TOP VIEW SIDE VIEW
Vo
b o mu I e T e
T T —T
50 ——— 033
4.8 _{ f
1.27 BSC
I [T 1 —¢ END VIEW
—
‘ 0.5 y ,\ ~ 7
M.eo 4 places
> 010 P
~— 3% — ~— £ \.
' B gt -
- . o 1.35 025 —— 0
N 5.80 g 0.19 * \80
1.
Note: 1. Complies with JEDEC publication 95 MS-012 AA dimensions, ) 0.40
although some dimensions may be more stringent. 08-s0ic-5x6-SA-8
2. All linear dimensions are in millimeters (max/min).
3. Coplanarity: 0.1 mm
4. Maximum allowable mold flash is 0.15 mm at the package ends and 0.25 mm between leads. 1mm

Figure 31: 8-Lead Small Outline Integrated Circuit (SOIC) 150mil Body Width (5mm x 6mm)
SST Package Code: SA

©2012 Silicon Storage Technology, Inc. DS25054B 09/12
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Note: 1. All linear dimensions are in millimeters (max/min).

2. Untoleranced dimensions (shown with box surround)
are nominal target dimensions.

3. The external paddle is electrically connected to the
die back-side and possibly to certain VSS leads. 1mm
This paddle can be soldered to the PC board;
it is suggested to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential can
result in shorts and/or electrical malfunction of the device.

CROSS SECTION

TOP VIEW SIDE VIEW BOTTOM VIEW
Pin #1
X _ =] ¥
Pin#L [ Y
Corner | . D) 1 d
: 11.27 BSC
I
';'3“' i R E;
i
5.00 +0.10 I\ [S[0079 [4.0] ¥ o8
D 035
I + .
’ - 34—
> L -
' ]
v 0.70
< 070
«— 6.00+£010 —— 5 ->|:-_o.05 Ma ~ o5
0.80
0.70

= -

o
[o]
o

o
]
o

t

8-wson-5x6-QA-9.0

Figure 32:8-Contact Very-very-thin Small Outline No-

SST Package Code: QA
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. The topside pin #1 indicator is laser engraved,; its approximate shape and location is as shown.
. From the bottom view, the pin #1 indicator may be either a curved indent or a 45-degree chamfer.
. The external paddle is electrically connected to the die back-side and to Vss.

. Untoleranced dimensions are nominal target dimensions.
6. All linear dimensions are in millimeters (max/min).
7.

Data Sheet
| 3.00 | 2.45 | See notes
| +0.10 3 &4
o I s l<-Pin#1
Pin #1— > 0.25 1]
(laser S I +0.05 ] 1.60 ]
engraved 2.00 — T
see note 2) +0.10 D A 1 0.5BSC
[c]o.08 | [«—0.15max
— D e
0.2 — < 0.40
—»|«—0.05 Max ‘ [+, 940
0.35 e
9.60 £0.05
1mm
8-uson-2x2-Q3A-1.0
Note: 1. Similar to JEDEC JEP95 MO-252 variant U2030D, though number of contacts and some dimensions may be different.

This paddle must be soldered to the PC board; it is required to connect this paddle to the Vss of the unit.
Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.

Lead-frame nominal thickness 0.127mm or 0.15mm (supplier-dependent).

Figure 33:8-Contact Ultra-thin Small Outline No-lead (USON)
SST Package Code: Q3A

©2012 Silicon Storage Technology, Inc.
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Table 17:Revision History
Revision Description Date
00 « Initial release of data sheet Dec 2009
01 » Updated Table 4 on page 7 Feb 2010
e Added Figure 28 and Table 16 on page 30
02  Changed Tps value in Table 14 on page 27 Apr 2010

e Updated SST address on page 33
* Changed document status to “Data Sheet”

03 * Updated “Auto Address Increment (AAl) Word-Program”, “End-of- Feb 2011
Write Detection”, and “Hardware End-of-Write Detection” on page 14.

* Revised Figures 10 and 11 on page 16.
« Updated document to new format.

A  Removed duplicate Power-up table on page 26 Jan 2012
« Updated Endurance information on page 26 and page 32
* Released document under new letter revision

e Updated Spec number from S71417 to DS25054

B e Added Q3AE package Sep 2012
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nology, Inc. MPF, SQI, Serial Quad I/0, and Z-Scale are trademarks of Silicon Storage Technology, Inc. All other trademarks and
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Specifications are subject to change without notice. Refer to www.microchip.com for the most recent documentation. For the most current
package drawings, please see the Packaging Specification located at http://www.microchip.com/packaging.

Memory sizes denote raw storage capacity; actual usable capacity may be less.

SST makes no warranty for the use of its products other than those expressly contained in the Standard Terms and Conditions of
Sale.

For sales office locations and information, please see www.microchip.com.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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