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The SST26VF016(1)/SST26VF032(2) Serial Quad I/O™ (SQI™) Flash device utilizes a
4-bit multiplexed I/O serial interface to boost performance while maintaining the com-
pact form factor of standard serial Flash devices. Operating at frequencies reaching 80
MHz, the SST26VF016/SST26VF032 enable minimum latency Execute in Place (XIP)
capability without the need for code shadowing on an SRAM. The device’s high perfor-
mance and small footprint make it the ideal choice for mobile handsets, Bluetooth®
headsets, optical disk drives, GPS applications and other portable electronic products.
Further benefits are achieved with Microchip’s proprietary, high-performance CMOS
SuperFlash® technology, which significantly improves performance and reliability and
lowers power consumption for high bandwidth, compact designs.

Note1: SST26VF016 is not recommended for new design. Consider using SST26VF016B.
2: SST26VF032 is an obsolete device. Consider using SST26VF032B.

Features

* Single Voltage Read and Write Operations: ¢ End-of-Write Detection:
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—2.7V-3.6V

 Serial Interface Architecture:

— Nibble-wide multiplexed I/O’s with SPI-like serial com-

mand structure
- Mode 0 and Mode 3
— Single-bit, SPI backwards compatible
- Read, High-Speed Read, and JEDEC® ID Read

* High-Speed Clock Frequency:

— 80 MHz
- 320-Mbit sustained data rate

e Burst Modes:

— Continuous linear burst
— 8/16/32/64 byte linear burst with wrap-around

* Index Jump:

—Jump to address index within 256-byte page
—Jump to address index within 64-Kbyte block
—Jump to address index in another 64-Kbyte block

» Superior Reliability:
— Endurance: 100,000 cycles
— Greater than 100 years data retention
* Low-Power Consumption:
— Active Read current: 12 mA (typical @ 80 MHz)
— Standby current: 8 pA (typical)
* Fast Erase and Byte Program:
— Chip Erase time: 35 ms (typical)
— Sector/Block Erase time: 18 ms (typical)
* Page Program:

— 256 bytes per page
— Fast Page program time in 1 ms (typical)

— Software polling the BUSY bit in STATUS register

* Flexible Erase Capability:

— Uniform 4-Kbyte sectors
— Four 8-Kbyte top parameter overlay blocks
— Four 8-Kbyte bottom parameter overlay blocks
— Two 32-Kbyte overlay blocks (one each top and bottom)
— Uniform 64 Kbyte overlay blocks:
- SST26VF016 — 30 blocks
- SST26VF032 — 62 blocks

¢ Write Suspend:

— Suspend Program or Erase operation to access another
block/sector

» Software Reset (RST) mode

* Software Write Protection:

— Block Locking
- 64-Kbyte blocks, two 32-Kbyte blocks, and eight
8-Kbyte parameter blocks

* Security ID:

— One-Time-Programmable (OTP) 256-bit Secure ID:
- 64-bit unique, factory preprogrammed identifier
- 192-bit user-programmable

* Temperature Range:

— Industrial: -40°C to +85°C

* Packages Available:

— 8-Lead SOIC (200 mil)
— 8-Contact WSON (6 mm x 5 mm)

« All devices are RoHS compliant
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Data Sheet
Product Description

The Serial Quad /O™ (SQI™) family of Flash memory devices features a 4-bit, multiplexed 1/O inter-
face that allows for low-power, high-performance operation in a low pin-count package. System
designs using SQI Flash devices occupy less board space and ultimately lower system costs.

All members of the 26 Series, SQI family are manufactured with Microchip proprietary, high-perfor-
mance CMOS SuperFlash® technology. The split-gate cell design and thick-oxide tunneling injector
attain better reliability and manufacturability compared with alternate approaches.

The SST26VF016/032 significantly improve performance and reliability, while lowering power con-
sumption. These devices write (Program or Erase) with a single power supply of 2.7V-3.6V. 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 program and has a shorter erase
time, the total energy consumed during any erase or program operation is less than alternative Flash
memory technologies.

SST26VF016/032 are offered in both 8-lead SOIC (200 mil) and 8-contact WSON (6 mm x 5 mm). See
Figure 2-1 for pin assignments.
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1.0 BLOCK DIAGRAM

FIGURE 1-1: FUNCTIONAL BLOCK DIAGRAM
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FIGURE 2-1:

TABLE 2-1:

PIN DESCRIPTION

PIN DESCRIPTIONS

Serial Quad 1/O (SQl) Flash Memory
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Data Sheet

Pin Assignment for 8-Lead SOIC
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Pin Assignment for 8-Contact WSON
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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.
SIO[3:0] Serial Data To transfer commands, addresses or data serially into the device or data out
Input/Output of the device. Inputs are latched on the rising edge of the serial clock. Data is
shifted out on the falling edge of the serial clock. The EQIO command
instruction configures these pins for Quad I/0O mode.
Sl Serial Data Input | To transfer commands, addresses or data serially into the device. Inputs are
for SPI mode latched on the rising edge of the serial clock. Sl is the default state after a
Power-on Reset.
SO Serial Data Output | To transfer data serially out of the device. Data is shifted out on the falling
for SPI mode edge of the serial clock. SO is the default state after a Power-on Reset.
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; or in the case of write oper-
ations, for the command/data input sequence.
Vbbp Power Supply To provide power supply voltage: 2.7V-3.6V
Vss Ground
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Memory Organization

The SST26VF016/032 SQI memory array is organized in uniform 4-Kbyte erasable sectors with eight
8-Kbyte parameters. In addition, the array also includes two 32-Kbyte and 30/62 64-Kbyte erasable

Serial Quad 1/O (SQl) Flash Memory
SST26VF016/SST26VF032

L
Data Sheet

overlay blocks. See Figure 2-2.

FIGURE 2-2: MEMORY MAP

Top of Memory Block

32 Kbyte

8 Kbyte

8 Kbyte

8 Kbyte

8 Kbyte

8 Kbyte
8 Kbyte
8 Kbyte
8 Kbyte
32 Kbyte
64 Kbyte
2 Sectors for 8 Kbyte blocks
8 Sectors for 32 Kbyte blocks
16 Sectors for 64 Kbyte blocks
- 4 Kbyte
. 4 Kbyte
64 Kbyte .
e / 4 Kbyte
4 Kbyte

Bottom of Memory Block

©2011-2021 Silicon Storage Technology, Inc.

DS-20005017B




Serial Quad 1/O (SQl) Flash Memory
SST26VF016/SST26VF032

A Microchip Technology Company

Data Sheet
Device Operation

The SST26VF016/032 supports both Serial Peripheral Interface (SPI) bus protocol and the new 4-bit
multiplexed Serial Quad 1/0 (SQI) bus protocol. To provide backward compatibility to traditional SPI
Serial Flash devices, the device’s initial state after a Power-on Reset is SPI bus protocol supporting
only Read, High Speed Read, and JEDEC-ID Read instructions. A command instruction configures the
device to Serial Quad 1/O bus protocol. The dataflow in this bus protocol is controlled with four multi-
plexed 1/O signals, a chip enable (CE#), and serial clock (SCK).

SQI Flash Memory protocol supports both Mode 0 (0,0) and Mode 3 (1,1) bus operations. The differ-
ence between the two modes, as shown in Figure 2-3 and Figure 2-4, 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 I/O (SI0[3:0]) is sampled
at the rising edge of the SCK clock signal for input, and driven after the falling edge of the SCK clock
signal for output. The traditional SPI protocol uses separate input (Sl) and output (SO) data signals as
shown in Figure 2-3. The SST26VF016/032 use four multiplexed signals, SIO[3:0], for both data in and
data out, as shown in Figure 2-4. This quadruples the traditional bus transfer speed at the same clock
frequency, without the need for more pins on the package.

FIGURE 2-3: SPI PROTOCOL (TRADITIONAL 25 SERIAL SPI DEVICE)
CE# |
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Device Protection

The SST26VF016/032 have a Block Protection register which provides a software mechanism to write
lock the array and write lock and/or read lock, the parameter blocks. The Block Protection register is
48/80-bit wide per device: two bits each for the eight 8-Kbyte parameter blocks (write lock and read
lock) and one bit each for the remaining 32-Kbyte and 64-Kbyte overlay blocks (write lock). See
Table 2-8 and Table 2-9 for address range protected per register bit.

Each bit in the Block Protection register can be written to a ‘1’ (protected) or ‘0’ (unprotected). For the
parameter blocks, the Most Significant bit (MSb) is for read lock and the Least Significant bit (LSb) is for
write lock. Read locking the parameter blocks provides additional security for sensitive data after retrieval
(e.g., after initial boot). If a block is read locked, all reads to the block return data O0H. All blocks are write
locked and read unlocked after power-up or Reset. The Write Block Locking Register command is a
two-cycle command requiring Write Enable (wrEN) to be executed prior to the Write Block Protection Regis-
ter command.

©2011-2021 Silicon Storage Technology, Inc. DS-20005017B
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FIGURE 2-5: BLOCK LOCKING MEMORY MAP
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Write Protection Lock Down
To prevent changes, the Block Protection register can be set to Write Protection Lock Down using the
Lock Down Block Protection Register (LpBr) command. Once the Write Protection Lock Down is
enabled, the Block Protection register can not be changed. To avoid inadvertent lock down, the WwrEN
command must be executed prior to the LBPR command.

To reset Write Protection Lockdown, power cycle the device. The Write Protection Lock Down status
may be read from the STATUS register.

Security ID
SST26VF016/032 offer a 256-bit Security ID (Sec ID) feature. The Security ID space is divided into two
parts — one factory-programmed, 64-bit segment and one user-programmable 192-bit segment. The
factory-programmed segment is programmed with a unique number and cannot be changed. The
user-programmable segment is left unprogrammed for the customer to program as desired.

Use the SeclD Program command to program the Security ID using the address shown in Table 2-7.
Once programmed, the Security ID can be locked using the Lockout Sec ID command. This prevents
any future write to the Security ID.

The factory-programmed portion of the Security ID can’t be programmed by the user; neither fac-
tory-programmed nor user-programmable areas can be erased.

©2011-2021 Silicon Storage Technology, Inc. DS-20005017B



STATUS Register

The STATUS register is a read-only register that provides status on whether the Flash memory array is
available for any read or Write operation, whether the device is write enabled and whether an erase or
program operation is suspended. During an internal erase or program operation, the STATUS register
may be read to determine the completion of an operation in progress. Table 2-2 describes the function

of each bit in the STATUS register.

TABLE 2-2: STATUS REGISTER

Serial Quad 1/O (SQl) Flash Memory
SST26VF016/SST26VF032
S ———

Data Sheet

1 = Internal Write operation is in progress
0 = No internal Write operation is in progress

Default at
Bit | Name Function Power-up
0 RES Reserved for future use 0
1 WEL Write Enable Latch status 0
1 = Device is memory Write enabled
0 = Device is not memory Write enabled
2 WSE Write Suspend Erase status 0
1 = Erase suspended
0 = Erase is not suspended
3 WSP Write Suspend Program status 0
1 = Program suspended
0 = Program is not suspended
4 WPLD Write Protection Lock Down status 0
1 = Write Protection Lock Down enabled
0 = Write Protection Lock Down disabled
5 | SeEc( Security ID status om
1 = Security ID space locked
0 = Security ID space not locked
6 RES Reserved for future use 0
7 BUSY Write operation status 0

Note 1: The Security ID status will always be ‘1’ at power-up after a successful execution of the Lockout Sec

ID instruction, otherwise default at power-up is ‘0’.

©2011-2021 Silicon Storage Technology, Inc.
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Write Enable Latch (WEL)

The Write Enable Latch (WEL) bit indicates the status of the internal memory’s Write Enable Latch. If
the WEL bit is set to ‘1°, the device is write enabled. If the bit is set to ‘0’ (Reset), the device is not write
enabled and does not accept any memory Program or Erase, Protection Register Write or Lock Down
commands. The Write Enable Latch bit is automatically reset under the following conditions:

e Power-up

* Reset

*  Write Disable (wrD1) instruction completion
e Page Program instruction completion

e  Sector Erase instruction completion

¢ Block Erase instruction completion

e Chip Erase instruction completion

* Write Block Protection register instruction

* Lock Down Block Protection register instruction
e Program Security ID instruction completion
e Lockout Security ID instruction completion
e Write Suspend instruction

Write Suspend Erase Status (WSE)

The Write Suspend Erase Status (WSE) indicates when an erase operation has been suspended. The
WSE bit is ‘1’ after the host issues a suspend command during an erase operation. Once the sus-
pended erase resumes, the WSE bit is reset to ‘0.’

Write Suspend Program Status (WSP)

The Write Suspend Program Status (WSP) bit indicates when a program operation has been sus-
pended. The WSP is ‘1’ after the host issues a suspend command during the Program operation. Once
the suspended Program resumes, the WSP bit is reset to ‘0.’

Write Protection Lockdown Status (WPLD)

The Write Protection Lockdown Status (WPLD) bit indicates when the Block Protection register is
locked down to prevent changes to the protection settings. The WPLD is ‘1’ after the host issues a
Lock Down Block Protection command. After a power cycle, the WPLD bit is reset to ‘0.’

Security ID Status (SEC)

The Security ID Status (SEC) bit indicates when the Security ID space is locked to prevent a write
command. The SEC is ‘1’ after the host issues a Lockout SID command. Once the host issues a Lock-
out SID command, the SEC bit can never be reset to ‘0.’

Busy

The Busy bit determines whether there is an internal erase or program operation in progress. If the
BUSY bit is ‘1’, the device is busy with an internal erase or program operation. If the bit is ‘0’, no erase
or program operation is in progress.

©2011-2021 Silicon Storage Technology, Inc. DS-20005017B
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Instructions
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Data Sheet

Instructions are used to read, write (erase and program) and configure the SST26VF016/032. The
instruction bus cycles are two nibbles each for commands (Op Code), data and addresses. Prior to
executing any write instructions, the Write Enable (WwrREN) instruction must be executed. The complete
list of the instructions is provided in Table 2-3.

All instructions are synchronized off a high to low transition of CE#. Inputs are accepted on the rising
edge of SCK starting with the most significant nibble. CE# must be driven low before an instruction is
entered and must be driven high after the last nibble of the instruction has been input (except for read
instructions). Any low-to-high transition on CE# before receiving the last nibble of an instruction bus
cycle, will terminate the instruction being entered and return the device to the standby mode.

TABLE 2-3: DEVICE OPERATION INSTRUCTIONS FOR SST26VF016/SST26VF032

Instruction Descriotion Command| Address | Dummy Data Max.
P Cyclel) | Cycle(s)?| Cycle(s) | Cycle(s)| Freq.
NOP No Operation O00H 0 0 0
RSTEN Reset Enable 66H 0 0 0
rRsTE) Reset Memory 99H 0 0 0 80 MHz
EQIO Enable Quad I/O 38H 0 0 0
RSTQIO®) Reset Quad 1/0 FFH 0 0 0
Read(®) Read Memory 03H 3 0 1to~ | 33 MHz
Note 1: One BUS cycle is two clock periods (command, access or data).
2: Address bits above the Most Significant bit of each density can be VIL or VIH.
3: RST command only executed if RSTEN command is executed first. Any intervening command will dis-
able Reset.
4: Device accepts eight-clock command in SPI mode or two-clock command in SQI mode.
5: After a power cycle, Read, High-Speed Read and JEDEC-ID Read instructions input and output
cycles are SPI bus protocol.
6: Burstlength — n = 8 bytes: Data(00H); n = 16 bytes: Data(01H); n = 32 bytes: Data(02H); n = 64
bytes: Data(03H).
7: Address is 256-byte page align (2's complement).
8: The Quad J-ID read wraps the three Quad J-ID bytes of data until terminated by a low-to-high transi-
tion on CE#.
9: Sector Addresses: Use AMS - A12, remaining address are don’t care, but must be set to VIL or VIH.
10: Blocks are 64 Kbyte, 32 Kbyte or 8Kbyte, depending on location. Block Erase Address: AMs - A16 for
64 Kbyte; AMs - A15 for 32 Kbyte; AMS - A13 for 8 Kbyte. Remaining addresses are don’t care, but
must be set to VIL or VIH.
11: Requires a prior WREN command.
12: The Read-STATUS register is continuous with ongoing clock cycles until terminated by a low-to-high
transition on CE#.
13: Data is written/read from MSb to LSb. MSb = 48 for SST26VF016 and 80 for SST26VF032.

©2011-2021 Silicon Storage Technology, Inc. DS-20005017B
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TABLE 2-3: DEVICE OPERATION INSTRUCTIONS FOR SST26VF016/SST26VF032 (CONTINUED)
Instruction Descriotion Command| Address | Dummy Data Max.
p Cycle™ | Cycle(s)@ | Cycle(s) | Cycle(s)| Freq.
High-Speed Read® | Read Memory at Higher O0BH 3 1 110 e
Speed
Set Burst(® Set Burst Length COH 0 0 1
Read Burst nB Burst with Wrap OCH 3 1 nto «
Read PI(7) Jump to address within 08H 1 1 1to
256-byte page indexed by n
Read | Jump to address within block 09H 2 2 1to~ | 80 MHz
indexed by n
Read BI Jump to block Indexed by n 10H 1 2 1to
JEDEC ID(5:8) JEDEC ID Read 9FH 0 0 3to
Quad J-ID6:8) Quad I/0 J-ID Read AFH 0 0 3tow
Sector Erase(® Erase 4 Kbytes of Memory 20H 3 0 0
Array

Note 1: One BUS cycle is two clock periods (command, access or data).
2: Address bits above the Most Significant bit of each density can be VIL or VIH.

3: RST command only executed if RSTEN command is executed first. Any intervening command will dis-
able Reset.

4: Device accepts eight-clock command in SPI mode or two-clock command in SQI mode.

5: After a power cycle, Read, High-Speed Read and JEDEC-ID Read instructions input and output
cycles are SPI bus protocol.

6: Burstlength — n = 8 bytes: Data(00H); n = 16 bytes: Data(01H); n = 32 bytes: Data(02H); n = 64
bytes: Data(03H).

7: Address is 256-byte page align (2's complement).

8: The Quad J-ID read wraps the three Quad J-ID bytes of data until terminated by a low-to-high transi-
tion on CE#.

9: Sector Addresses: Use AMS - A12, remaining address are don’t care, but must be set to VIL or VIH.

10: Blocks are 64 Kbyte, 32 Kbyte or 8Kbyte, depending on location. Block Erase Address: AMs - A16 for
64 Kbyte; AMs - A15 for 32 Kbyte; Ams - A13 for 8 Kbyte. Remaining addresses are don’t care, but
must be set to VIL or VIH.

11: Requires a prior WREN command.

12: The Read-STATUS register is continuous with ongoing clock cycles until terminated by a low-to-high
transition on CE#.

13: Data is written/read from MSb to LSb. MSb = 48 for SST26VF016 and 80 for SST26VF032.
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TABLE 2-3: DEVICE OPERATION INSTRUCTIONS FOR SST26VF016/SST26VF032 (CONTINUED)
Instruction Descriotion Command| Address | Dummy Data Max.
p Cycle™ | Cycle(s)@ | Cycle(s) | Cycle(s)| Freq.
Block Erase(10) Erase 64, 32 or 8 Kbytes of D8H 3 0 0
Memory Array
Chip Erase Erase Full Array C7H 0 0 0
Page Program Program 1 to 256 Data Bytes 02H 3 0 1 to 256
Write Suspend Suspend Program/Erase BOH 0 0 0
Write Resume Resume Program/Erase 30H 0 0 0
Read SID Read Security ID 88H 1 1 1to 32
Program SID(") Program User Security ID A5H 1 0 1to 24
area
1 ;
Lockout SID() Lockout Security ID 85H 0 0 0 80 MHz
Programming
RDSR(12) Read STATUS Register 05H 0 0 1to
WREN Write Enable 06H 0 0 0
WRDI Write Disable 04H 0 0 0
RBPR(13) Read Block Protection 72H 0 0 1 to m/4
Register
wBpR(1.13) Write Block Protection 42H 0 0 1 to m/4
Register
1LBPR(M) Lock Down Block Protection 8DH 0 0 0
Register
Note 1: One BUS cycle is two clock periods (command, access or data).
2: Address bits above the Most Significant bit of each density can be VIL or VIH.
3: RST command only executed if RSTEN command is executed first. Any intervening command will dis-
able Reset.
4: Device accepts eight-clock command in SPI mode or two-clock command in SQI mode.
5: After a power cycle, Read, High-Speed Read and JEDEC-ID Read instructions input and output
cycles are SPI bus protocol.
6: Burstlength — n = 8 bytes: Data(00H); n = 16 bytes: Data(01H); n = 32 bytes: Data(02H); n = 64
bytes: Data(03H).
7: Address is 256-byte page align (2's complement).
8: The Quad J-ID read wraps the three Quad J-ID bytes of data until terminated by a low-to-high transi-
tion on CE#.
9: Sector Addresses: Use AMS - A12, remaining address are don’t care, but must be set to VIL or VIH.
10: Blocks are 64 Kbyte, 32 Kbyte or 8Kbyte, depending on location. Block Erase Address: AMS - A16 for
64 Kbyte; Ams - A15 for 32 Kbyte; AMS - A13 for 8 Kbyte. Remaining addresses are don'’t care, but
must be set to VIL or VIH.
11: Requires a prior WREN command.
12: The Read-STATUS register is continuous with ongoing clock cycles until terminated by a low-to-high
transition on CE#.
13: Data is written/read from MSb to LSb. MSb = 48 for SST26VF016 and 80 for SST26VF032.

No Operation (~or)

The No Operation command only cancels a Reset Enable command. nop has no impact on any other

command.
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Reset-Enable (rsten) and Reset (rst)

FIGURE 2-6:

The Reset operation is used as a system (software) Reset that puts the device in normal operating
Ready mode. This operation consists of two commands: Reset Enable (RsTEN) and Reset (rST).

To reset the SST26VF016/032, the host drives CE# low, sends the Reset Enable command (66H) and
drives CE# high. Next, the host drives CE# low again, sends the Reset command (99H) and drives
CE# high, see Figure 2-6.

The Reset operation requires the Reset Enable command followed by the Reset command. Any com-
mand other than the Reset command after the Reset Enable command will disable the Reset-Enable.

A successful command execution will reset the burst length to 8 bytes and all the bits in the STATUS
register to their default states, except for bit 4 (WPLD) and bit 5 (SEC). A device Reset during an
active Program or Erase operation aborts the operation, which can cause the data of the targeted
address range to be corrupted or lost. Depending on the prior operation, the Reset timing may vary.
Recovery from a write operation requires more latency time than recovery from other operations.

RESET SEQUENCE
TcrH
CE# \ /l 1 /
__MopDE3 _ _  _  _____ MODE3_ _ ___ o ______] MODE3 _
CLK ! ! : !
MODE 0 MODE 0 MODE 0

sio3:0] —{c1Xco) {c3Xc2)

Note: C[1:0] = 66H; C[3:2] = 99H
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Read (33 MHz)

The Read instruction, 03H, is supported in SPI bus protocol only with clock frequencies up to 33 MHz.
This command is not supported in SQI bus protocol. The device outputs the data starting from the
specified address location, then continuously streams the data output through all addresses until ter-
minated 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 return to the beginning (wrap-around) of the address space.

Initiate the Read instruction by executing an 8-bit command, 03H, followed by address bits A23:A0.
CE# must remain active-low for the duration of the Read cycle. SI02 and SIO3 must be driven V|4 for
the duration of the Read cycle. See Figure 2-7 for Read Sequence.

FIGURE 2-7: READ SEQUENCE (SPI)

CE# \

B 1 O

s 00000 03 X ApD. X ADD. X ADD.
MSb MSB . . . p
HIGH-IMPEDANCE o 3 n n n
so {_Dout X Dout X Dout X Dout X Dout }—
MSb

Note: SIO2 and SIO3 must be driven V4.

Enable Quad /O (zo10)

The Enable Quad I/O (Eq10) instruction, 38H, enables the Flash device for SQI bus operation. Upon
completion of the instruction, all instructions thereafter will be 4-bit multiplexed input/output until a
power cycle or a “Reset Quad I/O instruction” is executed. See Figure 2-8.

FIGURE 2-8: ENABLE QUAD I/O SEQUENCE

SCK MODE 0

siote:1 XA RN

Note: C[1:0] = 38H
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Reset Quad /O (rsTo10)

The Reset Quad /O instruction, FFH, resets the device to 1-bit SPI protocol operation. To execute a
Reset Quad 1/O operation, the host drives CE# low, sends the Reset Quad 1/0 command cycle (FFH)
then, drives CE# high. The device accepts either SPI (8 clocks) or SQI (2 clocks) command cycles. For
SPI, SIO[3:1] are don’t care for this command, but should be driven to V|4 or VL.

High-Speed Read (80 MHz)

The High-Speed Read instruction, OBH, is supported in both SPI bus protocol and SQI protocol. On
power-up, the device is set to use SPI.

Initiate High-Speed Read by executing an 8-bit command, 0BH, followed by address bits [A23:A0] and
a dummy byte. CE# must remain active-low for the duration of the High-Speed Read cycle. SIO2 and
SIO3 must be driven V)4 for the duration of the Read cycle. See Figure 2-9 for the High-Speed Read
sequence for SPI bus protocol.

FIGURE 2-9: HIGH-SPEED READ SEQUENCE (SPI)

MSb
Data In Data Out

Note: SIO2 and SIO3 must be driven V|4

In SQI protocol, the host drives CE# low then send the Read command cycle command, OBH, followed by
three address cycles and one dummy cycle. Each cycle is two nibbles (clocks) long, most significant nibble first.

After the dummy cycle, the Serial Quad I/O (SQI) Flash Memory outputs data on the falling edge of the
SCK signal starting from the specified address location. The device continually streams data output
through all addresses until terminated by a low-to-high transition on CE#. The internal Address Pointer
automatically increments until the highest memory address is reached, at which point the Address
Pointer returns to address location 000000H.

During this operation, blocks that are Read-locked will output data O0H.

FIGURE 2-10: HIGH-SPEED READ SEQUENCE (SQl)

MSb
Data In Data Out

Note: C[1:0] = 0BH
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Set Burst

The Set Burst command specifies the number of bytes to be output during a Read Burst command
before the device wraps around. To set the burst length the host drives CE# low, sends the Set Burst
command cycle (COH) and one data cycle, then drives CE# high. A cycle is two nibbles, or two clocks,
long, most significant nibble first. After power-up or Reset, the burst length is set to eight Bytes (O0H).
See Table 2-4 for burst length data and Figure 2-11 for the sequence.

TABLE 2-4: BURST LENGTH DATA
Burst Length High Nibble (H0) Low Nibble (L0)
8 Bytes Oh Oh
16 Bytes Oh 1h
32 Bytes Oh 2h
64 Bytes Oh 3h
FIGURE 2-11: SET BURST LENGTH SEQUENCE
CE# \ /
SCK' _mopE 0
siof3.] Yo
MSN LSN
Note: MSN = Most Significant Nibble; LSN = Least Significant Nibble
Read Burst
To execute a Read Burst operation the host drives CE# low, then sends the Read Burst command
cycle (OCH), followed by three address cycles, and then one dummy cycle. Each cycle is two nibbles
(clocks) long, most significant nibble first.
After the dummy cycle, the device outputs data on the falling edge of the SCK signal 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#.
During Read Burst, the internal Address Pointer automatically increments until the last byte of the
burst is reached, then jumps to first byte of the burst. All bursts are aligned to addresses within the
burst length, see Table 2-5. For example, if the burst length is eight bytes and the start address is 06h,
the burst sequence would be: 06h, 07h, 00h, 01h, 02h, 03h, 04h, 05h, 06h, etc. The pattern would
repeat until the command was terminated by a low-to-high transition on CE#.
During this operation, blocks that are Read-locked will output data O0H.
TABLE 2-5: BURST ADDRESS RANGES

Burst Length Burst Address Ranges

8 Bytes 00-07H, 08-0FH, 10-17H, 18-1FH...
16 Bytes 00-0FH, 10-1FH, 20-2FH, 30-3FH...
32 Bytes 00-1FH, 20-3FH, 40-5FH, 60-7FH...
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TABLE 2-5: BURST ADDRESS RANGES (CONTINUED)
Burst Length Burst Address Ranges
64 Bytes 00-3FH, 40-7FH, 80-BFH, CO-FFH
Index Jump

Index Jump allows the host to read data using relative addressing instead of absolute addressing; in
some cases this reduces the number of input clocks required to access data. The SST26VF016/032
support three Index Jump options:

* Read Page Index — jump to address index within 256 byte page
* Read Index — jump to address index within 64 Kbyte block
¢ Read Block Index — jump to address index in another 64 Kbyte block.

Index Jumps following a Burst Read command are referenced from the last input address. For exam-
ple, the device initiates a 64-byte Read Burst instruction from address location 1EH and outputs an
arbitrary number of bytes. When the device issues a Read Page Index instruction with 40H as the off-
set, the device will output data from address location 5EH. Index Jump operations following a
High-Speed Read (continuous read) instruction are referenced from the last address from which the
full byte of data was output.

Data output by any of the Index Jump commands follows the pattern of the last non-Index Jump com-
mand. For example, a Read Page Index command following a Read Burst, with 64-byte wrap length,
will continue to deliver data that wraps at 64-byte boundaries after jumping to the address specified in
the Read Page Index command.

Read Page Index (Read PI)

The Read Page Index (Read PI) instruction increments the address counter within a page of
256 bytes. To execute a Read PI operation the host drives CE# low then sends the Read Pl command
cycle (08H), one address cycle, and one dummy cycle. Each cycle is two nibbles (clocks) long, most
significant nibble first.

The address cycle contain a two’s complement number that specifies the number of bytes and direc-
tion the Address Pointer will jump. For example, to jump ahead 127 bytes A1:A0 = 7FH; to jump back
127 bytes A1:A0 = 81H.

The Read Pl command does not cross 256-byte page boundaries. If the jump distance exceeds the
256-byte boundary, the Address Pointer wraps around to the beginning of the page, if the jump is for-
ward or to the end of the page, if the jump is backward. After the dummy cycle, the device outputs data
on the falling edge of the SCK signal starting from the specified address location.

Read Index
The Read Index (Read I) instruction increments the address counter a specified number of bytes
within a 64-Kbyte block. To execute a Read | operation the host drives CE# low then sends the Read |
command cycle (09H), two address cycles and two dummy cycles. Each cycle is two nibbles (clocks)
long, most significant nibble first.

The address cycles contain a two’s complement number that specifies the number of bytes and direc-
tion the Address Pointer will jump. For example, to jump ahead 256 bytes, the address cycles would
be 0100H; to jump back 256 bytes, the address cycles would be FFOOH.
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The Read | command can not cross 64-Kbyte block boundaries, but it can cross boundaries of smaller
blocks. If the jump distance exceeds the 64-Kbyte block boundary, the Address Pointer wraps around
to the beginning of the block, if the jump is forward, and to the end of the block, if the jump is backward.
After the dummy cycles, the device outputs data on the falling edge of the SCK signal starting from the
specified address location.

Read Block Index (Read BI)

The Read Block Index (Read BIl) instruction increments the address counter a specified number of
64-Kbyte blocks. To execute a Read Bl operation the host drives CE# low, then sends the Read BI
command cycle (10H), one address cycle and two dummy cycles. Each cycle is two nibbles (clocks)
long, most significant nibble first.

The address cycle contains a two’s complement number specifying the number of blocks and the
direction the Address Pointer will jump. The least significant address bits, A15:A0, do not change.

After the dummy cycle, the device outputs data on the falling edge of the SCK signal starting from the
specified address location.

JEDEC-ID Read (SPI Protocol)

Using traditional SPI protocol, the JEDEC ID Read instruction identifies the device as
SST26VF016/032. To execute a JECEC ID operation the host drives CE# low then sends the JEDEC
ID command cycle (9FH). For SPI modes, each cycle is eight bits (clocks) long, Most Significant bit
first.

Immediately following the command cycle the device outputs data on the falling edge of the SCK sig-
nal. The data output stream is continuous until terminated by a low-to-high transition on CE#. The
device outputs three bytes of data: manufacturer, device type and device ID, see Table 2-6. See
Figure 2-12 for instruction sequence.

TABLE 2-6: DEVICE ID DATA OUTPUT

Device ID
Product Manufacturer ID (Byte 1) Device Type (Byte 2) Device ID (Byte 3)
SST26VF016 BFH 26H 01H
SST26VF032 BFH 26H 02H
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FIGURE 2-12: JEDEC ID SEQUENCE (SPI MODE)

CE#  \ /[

MODE3 0 1 2 3 456 7 8 91011121314151617 181920212223 24 252627 28 29 30 31 32 33 34

SCK  MODEO !

HIGH-IMPEDANCE { = X 26 X __ DevicelD }———

Note: SIO2 and SIO3 must be driven VIH.

Quad J-ID Read (SQl Protocol)

The Quad J-ID Read instruction identifies the devices as SST26VF016/032. To execute a Quad J-ID
operation the host drives CE# low and then sends the Quad J-ID command cycle (AFH). Each cycle is
two nibbles (clocks) long, most significant nibble first.

Immediately following the command cycle the device outputs data on the falling edge of the SCK sig-
nal. The data output stream is continuous until terminated by a low-to-high transition of CE#. The
device outputs three bytes of data: manufacturer, device type, and device ID, see Table 2-6. See
Figure 2-13 for instruction sequence.

FIGURE 2-13: QUAD J-ID READ SEQUENCE
CE# \ SS /
MODE3 0 2 4 6 8 10 12 N

SCK MMIUWMWSM
SI0[3:0] (C1XcoxHOXLoXH XL TXH2XL2XHoXLoXH DX LaXHaXL2X_§§_XENKIN——

poves o f [ ] .
BFH 26H Device ID BFH 26H Device ID N

Note: MSN = Most Significant Nibble; LSN = Least Significant Nibble
C[1:0] = AFH
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Sector Erase

The Sector Erase instruction clears all bits in the selected 4-Kbyte sector to ‘1,” but it does not change
a protected memory area. Prior to any write operation, the Write Enable (WREN) instruction must be
executed.

To execute a Sector Erase operation, the host drives CE# low, then sends the Sector Erase command
cycle (20H) and three address cycles and then drives CE# high. Each cycle is two nibbles, or clocks,
long, most significant nibble first. Address bits [Aus:A12] (Ams = Most Significant Address) determine
the sector address (SAx); the remaining address bits can be V)_ or V4. Poll the BUSY bit in the STA-
TUS register or wait Tse for the completion of the internal, self-timed, Sector Erase operation. See
Figure 2-14 for the Sector Erase sequence.

FIGURE 2-14: 4-KBYTE SECTOR ERASE SEQUENCE

CE#  \ /-

SI0[3:0] (C1XCOXASXA4XA3KAZXATXAD)

MSN LSN

Note: MSN = Most Significant Nibble; LSN = Least Significant Nibble
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Block Erase

FIGURE 2-15:

The Block Erase instruction clears all bits in the selected block to ‘1’. Block sizes can be 8 Kbytes,
32 Kbytes or 64 Kbytes depending on address (see Figure 2-2 for details). A Block Erase instruction
applied to a protected memory area will be ignored. Prior to any write operation, execute the wreN
instruction. Keep CE# active-low for the duration of any command sequence.

To execute a Block Erase operation, the host drives CE# low then sends the Block Erase command
cycle (D8H), three address cycles, then drives CE# high. Each cycle is two nibbles, or clocks, long,
most significant nibble first. Address bits Ays-A13 determine the block address; the remaining address
bits can be V|_ or V|y. For 32 Kbyte blocks, A14:A13 can be V_ or V|y; for 64 Kbyte blocks, A15:A43 can
be V). or V|y. Poll the BUSY bit in the STATUS register or wait Tge for the completion of the internal,
self-timed, Block-Erase operation See Figure 2-15 for the Block Erase sequence.

BLOCK ERASE SEQUENCE

cE#  \ /-

SCK MODE 0

SI0[3:0] (CTIXCOXASXA4XAIXAZXATXAD)

MSN LSN

Note: MSN - Most Significant Nibble; LSN = Least Significant Nibble
C[1:0] = D8H

Chip Erase

FIGURE 2-16:

The Chip Erase instruction clears all bits in the device to ‘1.” The Chip Erase instruction is ignored if
any of the memory area is protected. Prior to any write operation, execute the wrEN instruction.

To execute a Chip Erase operation, the host drives CE# low, sends the Chip Erase command cycle
(C7H), then drives CE# high. A cycle is two nibbles, or clocks, long, most significant nibble first. Poll
the BUSY bit in the STATUS register or wait Tcg for the completion of the internal, self-timed,
Chip-Erase operation. See Figure 2-16 for the Chip Erase sequence.

CHIP ERASE SEQUENCE

SCK mopE 0

SI0[3:0]

Note: C[1:0] = C7H
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Page Program

FIGURE 2-17:

The Page Program instruction programs up to 256 bytes of data in the memory. The data for the
selected page address must be in the erased state (FFH) before initiating the Page Program operation.
A Page Program applied to a protected memory area will be ignored. Prior to the program operation,
execute the WrREN instruction.

To execute a Page Program operation, the host drives CE# low then sends the Page Program com-
mand cycle (02H), three address cycles followed by the data to be programmed, then drives CE# high.
The programmed data must be between 1 to 256 bytes and in whole byte increments; sending an odd
number of nibbles will cause the last nibble to be ignored. Each cycle is two nibbles (clocks) long, most
significant bit first. Poll the BUSY bit in the STATUS register or wait Tpp for the completion of the inter-
nal, self-timed, Page Program operation. See Figure 2-17 for the Page Program sequence.

When executing Page Program, the memory range for the SST26VF016/032 is divided into 256-byte
page boundaries. The device handles shifting of more than 256 bytes of data by maintaining the last
256 bytes of data as the correct data to be programmed. If the target address for the Page Program
instruction is not the beginning of the page boundary (A7:A0 are not all zero) and the number of data
input exceeds or overlaps the end of the address of the page boundary, the excess data inputs wrap
around and will be programmed at the start of that target page.

PAGE PROGRAM SEQUENCE

ce#  \ § /-

MODE 3 0 2 4 6 8 10 12 542

SCK MWSM
$10[3:0] (C1X(coxasKaaxasKa2)a1XaoXHOXLoXHXL1XH2X(2X_§§_ENIN—

MSN LSN |
DataByte 0 DataByte 1 Data Byte 2 Data Byte 255

Note: MSN = Most Significant Nibble; LSN = Least Significant Nibble
C[1:0] = 02H

Write Suspend and Write Resume

Write Suspend allows the interruption of Sector Erase, Block Erase or Page Program operations in
order to erase, program or read data in another portion of memory. The original operation can be con-
tinued with the Write Resume command.

Only one write operation can be suspended at a time; if an operation is already suspended, the device
will ignore the Write Suspend command. Write Suspend during Chip Erase is ignored; Chip Erase is
not a valid command while a write is suspended.
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Write Suspend During Sector Erase or Block Erase

Issuing a Write Suspend instruction during Sector Erase or Block Erase allows the host to program or
read any sector that was not being erased. The device will ignore any programming commands point-
ing to the suspended sector(s). Any attempt to read from the suspended sector(s) will output unknown
data because the Sector or Block Erase will be incomplete.

To execute a Write Suspend operation, the host drives CE# low, sends the Write Suspend command
cycle (BOH), then drives CE# high. A cycle is two nibbles long, most significant nibble first. The STA-
TUS register indicates that the erase has been suspended by changing the WSE bit from ‘0’ to ‘1,” but
the device will not accept another command until it is ready. To determine when the device will accept
a new command, poll the BUSY bit in the STATUS register or wait Tys.

Write Suspend During Page Programming

Issuing a Write Suspend instruction during Page Programming allows the host to erase or read any
sector that is not being programmed. Erase commands pointing to the suspended sector(s) will be
ignored. Any attempt to read from the suspended page will output unknown data because the program
will be incomplete.

To execute a Write Suspend operation, the host drives CE# low, sends the Write Suspend command
cycle (BOH), then drives CE# high. A cycle is two nibbles long, most significant nibble first. The Status
register indicates that the programming has been suspended by changing the WSP bit from ‘0’ to ‘1,
but the device will not accept another command until it is ready. To determine when the device will
accept a new command, poll the BUSY bit in the STATUS register or wait Tyys.

Write Resume

Write Resume restarts a Write command that was suspended and changes the suspend status bit in
the STATUS register (WSE or WSP) back to ‘0.

To execute a Write Resume operation, the host drives CE# low, sends the Write Resume command
cycle (30H), then drives CE# high. A cycle is two nibbles long, most significant nibble first. To deter-
mine if the internal, self-timed Write operation completed, poll the BUSY bit in the STATUS register or
wait the specified time Tgg, Tge or Tpp for Sector Erase, Block Erase or Page Programming, respec-
tively. The total write time before suspend and after resume will not exceed the uninterrupted write
times TSE, TBE or Tpp.

Read Security ID

To execute a Read Security ID (SID) operation, the host drives CE# low, sends the Read Security ID
command cycle (88H), one address cycle, and then one dummy cycle. Each cycle is two nibbles long,
most significant nibble first.

After the dummy cycle, the device outputs data on the falling edge of the SCK signal, starting from the
specified address location. The data output stream is continuous through all SID addresses until termi-
nated by a low-to-high transition on CE#. The internal address pointer automatically increments until
the last SID address is reached, then outputs O00H until CE# goes high.
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Program Security ID

The Program Security ID instruction programs one to 24 bytes of data in the user-programmabile,
Security ID space. The device ignores a Program Security ID instruction pointing to an invalid or pro-
tected address, see Table 2-7. Prior to the program operation, execute WREN.

To execute a Program SID operation, the host drives CE# low, sends the Program Security ID com-
mand cycle (A5H), one address cycle, the data to be programmed, then drives CE# high. The pro-
grammed data must be between 1 to 24 bytes and in whole byte increments; sending an odd number
of nibbles will cause the last nibble to be ignored. Each cycle is two nibbles long, most significant nib-
ble first. To determine the completion of the internal, self-timed Program SID operation, poll the BUSY
bit in the software STATUS register or wait Tpgp for the completion of the internal self-timed Program
Security ID operation.

TABLE 2-7: PROGRAM SECURITY ID

Program Security ID Address Range
Preprogrammed at factory 00H-07H
User Programmable 08H-1FH

Lockout Security ID

The Lockout Security ID instruction prevents any future changes to the Security ID. To execute a Lock-
out SID, the host drives CE# low, sends the Lockout Security ID command cycle (85H), then drives
CE# high. A cycle is two nibbles long, most significant nibble first. The user map polls the BUSY bit in
the software STATUS register or waits Tpg)p for the completion of he Lockout Security ID operation.

Read Status Register (rosr)

The Read-Status register (RDsr) command outputs the contents of the STATUS register. The STATUS reg-
ister may be read at any time even during a write operation. When a write is in progress, check the BUSY
bit before sending any new commands to assure that the new commands are properly received by the
device.

To execute a Read STATUS Register operation the host drives CE# low, then sends the Read STATUS
Register command cycle (05H). Each cycle is two nibbles long, most significant nibble first. Immedi-
ately after the command cycle, the device outputs data on the falling edge of the SCK signal. The data
output stream continues until terminated by a low-to-high transition on CE#. See Figure 2-18 for the
RDSR instruction sequence.
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FIGURE 2-18: READ STATUS REGISTER (rRpsr) SEQUENCE
CE# _\ SS /
MODE3 0 2 4 6 8 N

SCK wﬂwmﬂsm
siofa:0] ——{CI{CoXHoXLoXHaXLoXHoX Lo _§§_YriXL—

| MSN LSN
Status Byte * Status Byte  Status Byte Status Byte

Note: MSN - Most Significant Nibble; LSN = Least Significant Nibble
C[1:0] = 05H

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 of the following oper-
ations: Sector Erase, Block Erase, Chip Erase, Page Program, Program Security ID, Lockout Security
ID, Write Block Protection Register and Lockdown Block Protection Register. To execute a Write
Enable, the host drives CE# low then sends the Write Enable command cycle (06H) then drives CE#
high. A cycle is two nibbles (clocks) long, most significant nibble first. See Figure 2-19 for the WwrEN
instruction sequence.

FIGURE 2-19: WRITE ENABLE SEQUENCE

Note: C[1:0] = O6H

Write Disable (wro1)

The Write Disable (wrp1) instruction sets the Write Enable Latch bit in the STATUS Register to ‘0,’ pre-
venting write execution without a prior wrReN instruction. To execute a Write Disable, the host drives
CE# low, sends the Write Disable command cycle (04H), then drives CE# high. A cycle is two nibbles
long, most significant nibble first.

©2011-2021 Silicon Storage Technology, Inc. DS-20005017B



Serial Quad 1/O (SQl) Flash Memory

A Microchip Techno\ogy®Compamy SST26VFO1 6/SST26VFO32
T ——
Data Sheet

FIGURE 2-20: WRITE DISABLE (wrp1) SEQUENCE

SCK' mobE 0

Note: C[1:0] = 04H

Read Block Protection Register (rsrer)

The Read Block Protection Register instruction outputs the Block Protection Register data which deter-
mines the protection status. To execute a Read Block Protection Register operation, the host drives
CE# low, and then sends the Read Block Protection Register command cycle (72H). Each cycle is two
nibbles long, most significant nibble first.

After the command cycle, the device outputs data on the falling edge of the SCK signal starting with
the most significant nibble, see Table 2-8 and Table 2-9 for definitions of each bit in the Block Protec-
tion register. The RBPR command does not wrap around. After all data has been output, the device will
output OH until terminated by a low-to-high transition on CE# (see Figure 2-21).

FIGURE 2-21: READ BLOCK PROTECTION REGISTER SEQUENCE
CE# \ SS /
MODE3 0 2 4 6 8 10 12 N

sck qq |_||_|S|—||—||—|.“'

SI0[3:0] (CaXcoxHOXLoXHIXLTXH2X L2XHaXLaXHaxLaXraXLsX_§§ e L)—

MSN LSN|
BPR [mm-7] BPR[7:0]

Note: MSN = Most Significant Nibble; LSN = Least Significant Nibble
Block Protection Register (BPR) m = 47/79 for SST26VF016/SST26VF032, respectively

C[1:0]=72H

Write Block Protection Register (weer)

To execute a Write Block Protection Register operation the host drives CE# low; sends the Write Block
Protection Register command cycle (42H); then sends six cycles of data for SST25VF016 or 10 cycles
of data for SST25VF032 and finally drives CE# high. Each cycle is two nibbles long, most significant
nibble first. See Table 2-8 and Table 2-9 for definitions of each bit in the Block Protection register.
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WRITE BLOCK PROTECTION REGISTER SEQUENCE

CE#  \ SS /-

8 10 12 N

SIO[3:0] (cXcoxHOXLoXHIXLXH2XL2XH3XLaXHaX LaXHEXLS) SS

MSN LSN
BPR [m:m-7] BPR[7:0]

Note: MSN = Most Significant Nibble; LSN = Least Significant Nibble
Block Protection Register (BPR) m = 48/80 for SST26VF016/SST26VF032, respectively

C[1:0]=42H
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TABLE 2-8: BLOCK PROTECTION REGISTER FOR 26VF016(")
BPR Bits
Read Lock Write Lock Address Range Protected Block Size
47 46 1FEOOOH - 1FFFFFH 8 Kbyte
45 44 1FCOO00H - 1FDFFFH 8 Kbyte
43 42 1FAOO0OH - 1FBFFFH 8 Kbyte
41 40 1F8000H - 1FOFFFH 8 Kbyte
39 38 006000H - 007FFFH 8 Kbyte
37 36 004000H - 005FFFH 8 Kbyte
35 34 002000H - 003FFFH 8 Kbyte
33 32 000000H - 001FFFH 8 Kbyte
31 1FO000H - 1F7FFFH 32 Kbyte
30 008000H - OOFFFFH 32 Kbyte
29 1EO0000H - 1EFFFFH 64 Kbyte
28 1D0000H - 1DFFFFH 64 Kbyte
27 1C0000H - 1CFFFFH 64 Kbyte
26 1BO00OH - 1BFFFFH 64 Kbyte
25 1A0000H - 1AFFFFH 64 Kbyte
24 190000H - 19FFFFH 64 Kbyte
23 180000H - 18FFFFH 64 Kbyte
22 170000H - 17FFFFH 64 Kbyte
21 160000H - 16FFFFH 64 Kbyte
20 150000H - 15FFFFH 64 Kbyte
19 140000H - 14FFFFH 64 Kbyte
18 130000H - 13FFFFH 64 Kbyte
17 120000H - 12FFFFH 64 Kbyte
16 110000H - 11FFFFH 64 Kbyte
15 100000H - 10FFFFH 64 Kbyte
14 OFO0000H - OFFFFFH 64 Kbyte
13 OEOOOOH - OEFFFFH 64 Kbyte
12 0DO0O0OH - ODFFFFH 64 Kbyte
11 0CO000H - OCFFFFH 64 Kbyte
10 0BOOOOH - OBFFFFH 64 Kbyte
9 OAOO000H - OAFFFFH 64 Kbyte
8 090000H - 09FFFFH 64 Kbyte
7 080000H - 08FFFFH 64 Kbyte
6 070000H - O7FFFFH 64 Kbyte
5 060000H - 06FFFFH 64 Kbyte
4 050000H - 05FFFFH 64 Kbyte
3 040000H - 04FFFFH 64 Kbyte
2 030000H - 03FFFFH 64 Kbyte
1 020000H - 02FFFFH 64 Kbyte
0 010000H - 01FFFFH 64 Kbyte

Note 1: All blocks are write-locked and read-unlocked after power-up or Reset.
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TABLE 2-9: BLOCK PROTECTION REGISTER FOR 26VF032 (1)

BPR Bits
Read Lock Write Lock Address Range Protected Block Size
79 78 3FEOOOH - 3FFFFFH 8 Kbyte
77 76 3FCO00H - 3FDFFFH 8 Kbyte
75 74 3FAOO00H - 3FBFFFH 8 Kbyte
73 72 3F8000H - 3F9FFFH 8 Kbyte
71 70 006000H - 007FFFH 8 Kbyte
69 68 004000H - 005FFFH 8 Kbyte
67 66 002000H - 003FFFH 8 Kbyte
65 64 000000H - 001FFFH 8 Kbyte
63 3FO0000H - 3F7FFFH 32 Kbyte
62 008000H - 0OFFFFH 32 Kbyte
61 3E0000H - 3EFFFFH 64 Kbyte
60 3DO0000H - 3DFFFFH 64 Kbyte
59 3CO0000H - 3CFFFFH 64 Kbyte
58 3B0000H - 3BFFFFH 64 Kbyte
57 3A0000H - 3AFFFFH 64 Kbyte
56 390000H - 39FFFFH 64 Kbyte
55 380000H - 38FFFFH 64 Kbyte
54 370000H - 37FFFFH 64 Kbyte
53 360000H - 36FFFFH 64 Kbyte
52 350000H - 35FFFFH 64 Kbyte
51 340000H - 34FFFFH 64 Kbyte
50 330000H - 33FFFFH 64 Kbyte
49 320000H - 32FFFFH 64 Kbyte
48 310000H - 31FFFFH 64 Kbyte
47 300000H - 30FFFFH 64 Kbyte
46 2F0000H - 2FFFFFH 64 Kbyte
45 2EO0000H - 2EFFFFH 64 Kbyte
44 2D0000H - 2DFFFFH 64 Kbyte
43 2CO0000H - 2CFFFFH 64 Kbyte
42 2B0000H - 2BFFFFH 64 Kbyte
41 2A0000H - 2AFFFFH 64 Kbyte
40 290000H - 29FFFFH 64 Kbyte
39 280000H - 28FFFFH 64 Kbyte
38 270000H - 27FFFFH 64 Kbyte
37 260000H - 26FFFFH 64 Kbyte
36 250000H - 25FFFFH 64 Kbyte
35 240000H - 24FFFFH 64 Kbyte
34 230000H - 23FFFFH 64 Kbyte
33 220000H - 22FFFFH 64 Kbyte

Note 1: All blocks are write-locked and read-unlocked after power-up or Reset.
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TABLE 2-9: BLOCK PROTECTION REGISTER FOR 26VF032 (CONTINUED)(1)
BPR Bits
Read Lock Write Lock Address Range Protected Block Size
32 210000H - 21FFFFH 64 Kbyte
31 200000H - 20FFFFH 64 Kbyte
30 1FO000H - 1FFFFFH 64 Kbyte
29 1E0000H - 1EFFFFH 64 Kbyte
28 1DO000H - 1DFFFFH 64 Kbyte
27 1C0000H - 1CFFFFH 64 Kbyte
26 1B0000H - 1BFFFFH 64 Kbyte
25 1A0000H - 1AFFFFH 64 Kbyte
24 190000H - 19FFFFH 64 Kbyte
23 180000H - 18FFFFH 64 Kbyte
22 170000H - 17FFFFH 64 Kbyte
21 160000H - 16FFFFH 64 Kbyte
20 150000H - 15FFFFH 64 Kbyte
19 140000H - 14FFFFH 64 Kbyte
18 130000H - 13FFFFH 64 Kbyte
17 120000H - 12FFFFH 64 Kbyte
16 110000H - 11FFFFH 64 Kbyte
15 100000H - 10FFFFH 64 Kbyte
14 OFO0000H - OFFFFFH 64 Kbyte
13 OEOOOOH - OEFFFFH 64 Kbyte
12 0DO0OOH - ODFFFFH 64 Kbyte
11 0CO000H - OCFFFFH 64 Kbyte
10 OBOOOOH - OBFFFFH 64 Kbyte
9 OAOOOOH - OAFFFFH 64 Kbyte
8 090000H - 09FFFFH 64 Kbyte
7 080000H - 08FFFFH 64 Kbyte
6 070000H - O7FFFFH 64 Kbyte
5 060000H - 06FFFFH 64 Kbyte
4 050000H - 05FFFFH 64 Kbyte
3 040000H - 04FFFFH 64 Kbyte
2 030000H - 03FFFFH 64 Kbyte
1 020000H - 02FFFFH 64 Kbyte
0 010000H - 01FFFFH 64 Kbyte

Note 1: All blocks are write-locked and read-unlocked after power-up or Reset.
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Lockdown Block Protection Register (1zer)

The Lockdown Block Protection Register instruction prevents changes to the Block Protection Regis-
ter. Lockdown resets after power cycling; this allows the Block Protection Register to be changed.

To execute a Lockdown Block Protection Register, the host drives CE# low, then sends the Lockdown
Block Protection Register command cycle (8DH), then drives CE# high. A cycle is two nibbles long,
most significant nibble first.

FIGURE 2-23: LOCKDOWN BLOCK PROTECTION REGISTER
CE# \ /
MODES __ 0 1 _____.
SCK _mopbeo '

SI0[3:0]

Note: C[1:0] = 8DH
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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-55°C to +125°C

Storage Temperature-65°C to +150°C

D. C. Voltage on Any Pin to 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)1.0W

Surface Mount Solder Reflow Temperature260°C for 10 seconds

Output Short Circuit Current(Y50 mA

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

TABLE 2-10: OPERATING RANGE

Range Ambient Temp Vbop
Industrial -40°C to +85°C 2.7V-3.6V

TABLE 2-11: AC CONDITIONS OF TEST(
Input Rise/Fall Time Output Load
3ns CL=30pF
Note 1: See Figure 2-28.
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Power-Up Specifications
All functionalities and DC specifications are specified for a Vpp ramp rate of greater than 1V per
100 ms (0V to 2.7V in less than 270 ms). See Table 2-12 and Figure 2-24 for more information.

RECOMMENDED SYSTEM POWER-UP TIMINGS

TABLE 2-12:
Symbol Parameter Minimum Units
Tru-reap' Vpp Min to Read Operation 100 us
TPU-WRITE(1) Vpp Min to Write Operation 100 us
Note 1: This parameter is measured only for initial qualification and after a design or process change that
could affect this parameter.
FIGURE 2-24: POWER-UP TIMING DIAGRAM
Vbb
A
VDD MaX | =m e e e e e

Chip selection is not allowed.
Commands may not be accepted or properly
interpreted by the device.

\4

&
<

Vpp Min

TPU-READ
Tpu-wrITE i Device fully accessible

<

P Time

©2011-2021 Silicon Storage Technology, Inc.

DS-20005017B




®

A Microchip Technology Company

Serial Quad 1/O (SQl) Flash Memory

SST26VF016/SST26VF032

DC Characteristics

Data Sheet

TABLE 2-13: DC OPERATING CHARACTERISTICS (Vpp = 2.7V-3.6V)
Limits
Symbol | Parameter Min. Typ. Max. | Units | Test Conditions
Ibbr Read Current — 12 18 mA | Vpp=Vpp Min,
CE#=0.1 Vpp/0.9 Vpp@33 MHz,
SO=open
Iobw Program and Erase — — 30 mA | CE#=Vpp
Current
Iss1 Standby Current — 8 15 MA CE#=Vpp, VIN=VDD Or Vss
I Input Leakage Current — — 1 |JA Vin=GND to Vpp, Vpp=Vpp Max
Lo Output Leakage Current — — 1 MA Vout=GND to Vpp, Vbop=Vpp Max
Vi Input Low Voltage — — 0.8 \ Vbp=Vpp Min
V||-| Input High Voltage 0.7 VDD — — \% VDD=VDD Max
VoL Output Low Voltage — 0.2 Vv lo.=100 pA, Vpp=Vpp Min
Von Output High Voltage Vpp-0.2 — — \% lon=-100 A, Vpp=Vpp Min
TABLE 2-14: CAPACITANCE (TA =25°C, F =1 MHZ, OTHER PINS OPEN)
Parameter Description Test Condition Maximum
Cout" Output Pin Capacitance Vout = 0V 12 pF
cin® Input Capacitance ViN = 0V 6 pF
Note 1: This parameter is measured only for initial qualification and after a design or process change that
could affect this parameter.
TABLE 2-15: 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
ILru™ Latch Up 100 + Ipp mA | JEDEC Standard 78
Note 1: This parameter is measured only for initial qualification and after a design or process change that

could affect this parameter.
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AC Characteristics
TABLE 2-16: AC OPERATING CHARACTERISTICS
Limits - 33 MHz Limits - 80 MHz
Symbol Parameter Min Max Min Max Units
Fcuk Serial Clock Frequency — 33 — 80 MHz
Tewk Serial Clock Period 30 — 12.5 — ns
TsckH Serial Clock High Time 13 — 5.5 — ns
TsckL Serial Clock Low Time 13 — 55 — ns
Tsckr(" | Serial Clock Rise Time (slew 0.1 — 0.1 — V/ns
rate)
Tsexe Serial Clock Fall Time (slew 0.1 — 0.1 — Vins
rate)
TcesM CE# Active Setup Time 12 — 5 — ns
Tcen® CE# Active Hold Time 12 — 5 — ns
Tchs® CE# Not Active Setup Time 10 — 3 — ns
Tchu®@ CE# Not Active Hold Time 10 — 3 — ns
TcrH CE# High Time 100 — 12.5 — ns
TcHz CE# High to High-Z Output — 14 — 12.5 ns
Tewz SCK Low to Low-Z Output 0 — 0 — ns
Tos Data In Setup Time 3 — 3 — ns
ToH Data In Hold Time 4 — 4 — ns
ToH Output Hold from SCK Change 0 — 0 — ns
Ty Output Valid from SCK — 12 — 6 ns
Tse Sector-Erase — 25 — 25 ms
TeE Block-Erase — 25 — 25 ms
Tsce Chip-Erase — 50 — 50 ms
Tpp Page-Program — 15 — 15 ms
TpsiD Program Security ID — 0.2 — 0.2 ms
Tws Write-Suspend Latency — 10 — 10 us
Note 1: Maximum Rise and Fall time may be limited by TSCKH and TSCKL requirements.
2: Relative to SCK.

©2011-2021 Silicon Storage Technology, Inc.

DS-20005017B




Serial Quad 1/O (SQl) Flash Memory
SST26VF016/SST26VF032

A Microchip Technology Company

Data Sheet
FIGURE 2-25: SERIAL INPUT TIMING DIAGRAM
TcrH |
CE# r L
TCHH [+ TcEs
o — /%
Tps| ToH
o) ( Msb
FIGURE 2-26: SERIAL OUTPUT TIMING DIAGRAM
CE# SS
TSCKH | TscKL
sck J( /NS N VA VA VA
T
Telz o —| |[=—TcHz
slo MSb SS X X Lsb
Ty
TABLE 2-17: RESET TIMING PARAMETERS
TRG) Parameter Minimum Maximum Units
TR(0) Reset to Read (non-data operation) — 10 ns
TR(p) Reset Recovery from Program or Suspend — 100 us
TRe) Reset Recovery from Erase — 1 ms
FIGURE 2-27: RESET TIMING DIAGRAM
TcPH
CE# \ /\ L /
__MODE3 _ __  __  ____._ MODE3_ _ _ __ |_|_|_| _______ MODE3 _
CLK ! ! : !
MODE 0 MODE 0 MODE 0
sio3:0] ——{c1Xco) {c3)c2)
Note: C[1:0] = 55H; C[3:2] = AAH
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FIGURE 2-28: AC INPUT/OUTPUT REFERENCE WAVEFORMS
VIHT SS
VHT VHT
INPUT :> REFERENCE POINTS< OUTPUT
VLT VLT
VILT SS

Note 1: AC test inputs are driven at VIHT (0.9VDD) for a logic ‘1" and VILT (0.1VDD) for a logic ‘0’.
Measurement reference points for inputs and outputs are VHT (0.6VDD) and VLT (0.4VDD).
Input rise and fall times (10% <« 90%) are <3 ns.

2: VHT - VHIGHTest; VLT - VLow Test; VIHT - VINPUT HIGH Test
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Product Ordering Information

SST 26 VF 016 - 8 - 51 - S2AE
XX XX XXX - XX - XX - XXXX

Environmental Attribute
E' = non-Pb / non-Sn contact (lead) fin-
ish
Package Modifier
A= 8 leads or contacts
Package Type
Q=WSON (6 mm x 5 mm)
S2 = SOIC (200 mil body width)
Temperature Range
| = Industrial = -40°C to +85°C
Minimum Endurance
5=100,000 cycles
Operating Frequency
80 =380 MHz
Device Density
016 = 16 Mbit
032 = 32 Mbit
Voltage
V=27-36V
Product Series
26 = Serial Quad I/O (SQlI) Flash Mem-
ory

1. Environmental suffix “E” denotes non-Pb sol-
der. SST non-Pb solder devices are “RoHS
Compliant”.

Valid combinations for SST26VF016
SST26VF016-80-51-QAE SST26VF016-80-5-S2AE

Valid combinations for SST26VF032
SST26VF032-80-51-QAE SST26VF032-80-5I-S2AE

Note:  Valid combinations are those products in mass production or will be in mass production. Consult your SST sales repre-
sentative to confirm availability of valid combinations and to determine availability of new combinations.
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8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at

2X
O Jo.10[c|A-B|

e

2X
[ ]o.10[c|A-B|

NOTE 1

'

2X
[™]o.10[c]A-B]

NXb

[4[0.250)|c[A-B[D|

A A2
SEATING
PLANE

A1

SEE VIEW C
VIEW A-A

Microchip Technology Drawing No. C04-057-SN Rev F Sheet 1 of 2

SIDE VIEW

g
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8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:
1. Pin
2.§Si
3. Dim

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Foot Angle @ 0° - 8°
Lead Thickness C 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom [ 5° - 15°

1 visual index feature may vary, but must be located within the hatched area.
gnificant Characteristic
ensions D and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.15mm per side.

4. Dim

ensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing No. C04-057-SN Rev F Sheet 2 of 2
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8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

~ANE
.

AT
—» - X1

RECOMMENDED LAND PATTERN

/ SILK SCREEN

Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2057-SN Rev F
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8-Lead Very, Very Thin Small Outline , No Lead Package (EZX) - 5x6 mm Body [WSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
(D]
N

(DATUM A) _//)!
(DATUM B) — i 7_!______ g
NOTE 1 \'7’7/////////////‘
M Joao0]c //// /]:
1 2
2X

olot0fe]  1op viEw
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PLANE J Bx
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1 2 .
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Microchip Technology Drawing C04-452A Sheet 1 of 2
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8-Lead Very, Very Thin Small Outline , No Lead Package (EZX) - 5x6 mm Body [WSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Number of Terminals N 8
Pitch e 1.27 BSC
Overall Height A 0.70 0.75 0.80
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Length D 5.00 BSC
Exposed Pad Length D2 4.00 BSC
Overall Width E 6.00 BSC
Exposed Pad Width E2 3.40 BSC
Terminal Width b 0.35 - 0.48
Terminal Length L 0.50 0.60 0.70
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.
2.
3.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-452A Sheet 2 of 2
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8-Lead Very, Very Thin Small Outline , No Lead Package (EZX) - 5x6 mm Body [WSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
X2
EV
F_ __I
—0 G 0 (
O O O O oV
C Y2 O O O o/
EV — G1
O O O O
@ooo .
@ |
/ X1
SILK SCREEN .
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Optional Center Pad Width X2 4.10
Optional Center Pad Length Y2 3.50
Contact Pad Spacing C 5.70
Contact Pad Width (X8) X1 0.45
Contact Pad Length (X8) Y1 1.05
Contact Pad to Center Pad (X8) G1 0.20
Thermal Via Diameter V 0.30
Thermal Via Pitch EV 1.00
Notes:

1.

Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during

reflow process

Microchip Technology Drawing C04-2452A
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