@ 2-Mbit / 4-Mbit / 8-Mbit (x16) Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A
MicrocHIP SST39VF200A / SST39VF400A / SST39VF800A

The SST39LF200A/400A/800A and SST39VF200A/400A/800A devices are
128-Kbit x16 / 256-Kbit x16 / 512-Kbit x16 CMOS Multi-Purpose Flash (MPF)
manufactured with Microchip proprietary, high-performance CMOS SuperFlash
technology. The split-gate cell design and thick oxide tunneling injector afttain
better reliability and manufacturability compared with alternate approaches. The
SST39LF200A/400A/800A write (Program or Erase) with a 3.0V-3.6V power-
supply. The SST39VF200A/400A/800A write (Program or Erase) with a 2.7V-3.6V
power supply. These devices conform to JEDEC standard pinouts for x16

Data Sheet

memories.
Features
* Organized as 128-Kbit x16 / 256-Kbit x16 / e Fast Erase and Word-Program
512-Kbit x16 — Sector-Erase Time: 18 ms (typical)
. . . — Block-Erase Time: 18 ms (typical)

* Single Voltage Read and Write Operations — Chip-Erase Time: 70 ms (typical)
—3.0V-3.6V for SST39LF200A/400A/800A - \évﬁrpd-RF’ervovgr]ign_?_i'rl;]lge: 14 ps (typical)
—2.7V-3.6V for SST39VF200A/400A/800A 5 seconds (typical)' for SST39LF/VF200A

* Superior Reliability 4 seconds (typical) for SST39LF/VF400A
— Endurance: 100,000 Cycles (typical) 8 seconds (typical) for SST39LF/VF800A
— Greater than 100 years Data Retention  Automatic Write Timing

* Low Power Consumption — Internal VPP Generation

(typical values at 14 MHz) « End-of-Write Detection
— Active Current: 9 mA (typical) _ :
— Standby Current: 3 pA (typical) _ B%g[gaLeF?cﬁling
» Sector-Erase Capability « CMOS 1/0 Compatibility

— Uniform 2 KWord sectors

* Block-Erase Capability » JEDEC Standard

— Uniform 32 KWord blocks
* Packages Available

* Fast Read Access Time — 48-lead TSOP (12 mm x 20 mm)

— Flash EEPROM Pinouts and command sets

— 55 ns for SST39LF200A/400A/800A —48-ball TFBGA (6 mm x 8 mm)
— 70 ns for SST39VF200A/400A/800A —48-ball WFBGA (4 mm x 6 mm)
* Latched Address and Data * All non-Pb (lead-free) devices are RoHS compliant

© 2002-2023 Microchip Technology Inc. and its subsidiaries
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
B 0000 |

Data Sheet
Product Description

The SST39LF200A/400A/800A and SST39VF200A/400A/800A devices are 128-Kbit x16 /
256-Kbit x16 / 512-Kbit x16 CMOS Multi-Purpose Flash (MPF) manufactured with Microchip
proprietary, high-performance CMOS SuperFlash technology. The split-gate cell design and thick
oxide tunneling injector attain better reliability and manufacturability compared with alternate
approaches. The SST39LF200A/400A/800A write (Program or Erase) with a 3.0V-3.6V power supply.
The SST39VF200A/400A/800A write (Program or Erase) with a 2.7V-3.6V power supply. These
devices conform to JEDEC standard pinouts for x16 memories.

Featuring high-performance Word-Program, the SST39LF200A/400A/800A and SST39VF200A/400A/
800A devices provide a typical Word-Program time of 14 ysec. The devices use Toggle Bit or Data#
Polling to detect the completion of the Program or Erase operation. To protect against inadvertent
write, they have on-chip hardware and software data protection schemes. Designed, manufactured
and tested for a wide spectrum of applications, these devices are offered with a guaranteed typical
endurance of 100,000 cycles. Data retention is rated at greater than 100 years.

The SST39LF200A/400A/800A and SST39VF200A/400A/800A devices are suited for applications that
require convenient and economical updating of program, configuration, or data memory. For all system
applications, they significantly improve performance and reliability while lowering power consumption.
They inherently use less energy during Erase and Program than alternative Flash technologies. When
programming a Flash device, the total energy consumed is a function of the applied voltage, current
and time of application. For any given voltage range, the SuperFlash technology uses less current to
program and has a shorter erase time. Therefore, the total energy consumed during any Erase or
Program operation is less than alternative Flash technologies. These devices also improve flexibility
while lowering the cost for program, data and configuration storage applications.

The SuperFlash technology provides fixed Erase and Program times, independent of the number of
Erase/Program cycles that have occurred. Therefore, the system software or hardware does not have
to be modified or de-rated as is necessary with alternative Flash technologies, whose Erase and
Program times increase with accumulated Erase/Program cycles.

To meet surface mount requirements, the SST39LF200A/400A/800A and SST39VF200A/400A/800A
are offered in 48-lead TSOP packages, 48-ball TFBGA packages, and 48-ball WFBGA packages. See
Figures 2, 3 and 4 for pin assignments.

R
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
S

Data Sheet
Figure 1: Functional Block Diagram
SuperFlash
X-Decoder Memory
Memory Address —» t
Address Buffer & Latches
Y-Decoder
CE# — ¢
OE# ———» Control Logic - 1/0 Buffers and Data Latches
WE# ———»]
DQis - DQo 1117 B1.2
Pin Assignments
Figure 2: Pin Assignments for 48-Lead TSOP
800A 400A SST39LFVF200A SST39LFVF200A 400A 800A
Al5 Al5 A5 —] 1 48 1 A16 A16 A16
Al4 Al4 aa—l 20 47 —INC NC NC
A13 A13 A13 ] 3 46 —Vgg Vss Vss
A2 A2 Al2—] 4 45 —1DQ15 DQ15 DQ15
All All All —]5 44 —1DQ7 DQ7 DQ7
A10 A10 Al10 —] 6 43 —1DQ14 DQ14 DQ14
A9 A9 A9 T— 7 42 —1DQ6 DQ6 DQ6
A8 A8 A8 —]8 ) 41 —1DQ13 DQ13 DQ13
NC NC NC — 9 Standard Pinout 40— D05 DQ5 DQ5
NC NC NC —] 10 ) 39 —1DQ12 DQ12 DQ12
WE# WE# WE# — 11 Top View 38 ——1DQ4 DQ4 DQ4
NC NC NC —] 12 ) 37 —3Vpp VoD Vbb
NC NC NC —] 13 Die Up 36 —1DQ11 DQ11 DQ11
NC NC NC ] 14 35 —DQ3 DQ3 DQ3
NC NC NC C—] 15 34 —1DQ10 DQ10 DQ10
Al8 NC NC C— 16 33 —3DQ2 DQ2 DQ2
AL7 AL7 NC C— 17 32 —3DQ9 DQY DQY
A7 A7 A7 C—] 18 31 —3DQ1 DQ1 DQ1
A6 A6 A8 C—] 19 30 —DQs DQ8 DQ8
A5 A5 A5 ] 20 29 —3DQo DQO DQO
A4 A4 A2 28— 0E# OE# OE#
A3 A3 A3 ] 22 27 —vgg Vss Vss
A2 A2 A2 23 26 —CE# CE# CE#
Al Al AL C— 24 25 /A0 A0 A0
1117 48-tsop POL.3

B
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
TS

Data Sheet

Figure 3: Pin Assignments for 48-Ball TFBGA

TOP VIEW (balls facing down)
SST39LF/VF200A

A13 AI? AI4 A15 AI6 Nc DQ15 vss
A@ AB /‘\:{6 ){1_’1' DQ7 DQ’14 DQ13 DQ6
WE# Nt Nt N’C DQ5 DQ12 VDD DQ4
NC NC Nc N’C DQZ DQ’lO DQ11 DQ3

‘A7 Nt w N DQO DQ8 DQ9 DQl

P N Wb OO

‘A?, Mo W W e Vss

1117 48-tfbga P02_2.0

A B C D E F G H

TOP VIEW (balls facing down) TOP VIEW (balls facing down)
SST39LF/VF400A SST39LF/VF800A

AT3 A‘Ié i b AIG NC DQlS vss A13 AIZ AI4 A15 A16 Nc DQ15 vss

WA ATO ATL DQ7 DQ’14 DQ13 DQ6 A@ AB At At DQ7 DQ’14 DQ13 DQ6
WE# NG N NE DQS DQ12 VDD DQ4 WE# NC NC NE DQS DQlZ VDD DQ4

N NE NE N DQZ D(no DQll DQ3 W N Al N DQZ DQ’lO DQ11 DQ3

R N W s~ 01O
P N Wb 01O

X oA W M DQO DQ8 DQ9 DQl X AT RS ME DQO DQ8 DQ9 DQl

R A A ) Vss W oW W W W e o \755

1117 48-tibga P02_4.0
1117 48-tibga P02_8.0

A B C D E F G H A B C D E F G H
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2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS00A

MicRoCcHIP SST39VF200A / SST39VF400A / SST39VFS800A
S

Data Sheet
Figure 4: Pin Assignments for 48-Ball WFBGA

TOP VIEW (balls facing down)
SST39VF200A
A2 A4 A6 NC NC NC WE# NC A9 All
N R R AR SRR
Al A3 A7 NC NC A0 AI3 Al4
4 OO SRR
A0 A5 NC A8 AI2 A5
3| i PR
Céf ode oQio .., Ddogh A |
2 [ R R [ ] N
oLt oLt L oL oL oLt oLt oL m‘
Vés OE# DQ9 NC 3 . NC D@5 D@6 DQ7 g
1 N
DO0 DO1 DQ2 DQ3 Vpp DO12 D13 DQ14 DAI5 Vss §
N
o g
—
A B C D E F G H J K L
TOP VIEW (balls facing down)
SST39LF/VF400A
N RO A A R A A I R A .
A2 A4 A6 A7 NC NC WE# NC A9 A1l
S5 d i i SRR
Al A3 A7 NC NC AlD A3 Al4
4w Ao SRR
A0 A5 NC A8 A2 Al
3| i SRR
CE# DQ8 DQ10 DQ4 DQ1l Ale
‘ N\ . . ’ ‘\ i . "‘\ "‘\ ‘ N\ -N\ =3
2 O A I I I <
1 LD G I U T G G G G N G N G N G N -
DO0 DQ1 DQ2 DQ3 Vpp DO12 DO13 D14 DOI5 Vsg §
N
ht g
A B C D E F G H J K L
TOP VIEW (balls facing down)
SST39LF/VF800A
(N I A I U N G I G G N G I G N AP I G
A> A2 A6 A7 NC NC WE# NC A§ ALl
S da A i SRR RN
Al A3 A7 NC NC AID AI3 Al4
al i
AQ A5 ATB A§ A2 Al5
3| (o
CE# DQ8 DQ10 _ .. DQ4 DQ11 AI6
2 Ol SRS
Ves OE# D@o N¢ . NC Dg5 DG DQ7 |8
1 LS S I S I G G VL G N VN VN G -
DO0 DQ1 DQ2 DQ3 Vpp DO12 DO13 D14 DOI5 Vss §
° 3
—
A B C D E F G H J K L
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LFS800A
MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A

Data Sheet
Table 1: Pin Description

Symbol Pin Name Functions

To provide memory addresses.

Ans'-Ag Address Inputs During Sector-Erase Ays-A11 address lines will select the sector.

During Block-Erase Ays-A1s address lines will select the block.

To output data during Read cycles and receive input data during Write cycles.

DQ15-DQp | Data Input/output | Data is internally latched during a Write cycle.
The outputs are in tri-state when OE# or CE# is high.

CE# Chip Enable To activate the device when CE# is low.

OE# Output Enable To gate the data output buffers.

WE# Write Enable To control the Write operations.

Vbp Power Supply To provide power supply voltage: 3.0V-3.6V for SST39LF200A/400A/800A
2.7V-3.6V for SST39VF200A/400A/800A

Vss Ground

NC No Connection Unconnected pins.

T1.2 25001
1. Ams = Most significant address
Awns = A1 for SST39LF/VF200A, A17 for SST39LF/VF400A and A1g for SST39LF/VF800A
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
B 000

Data Sheet
Device Operation

Commands are used to initiate the memory operation functions of the device. Commands are written
to the device using standard microprocessor write sequences. A command is written by asserting WE#
low while keeping CE# low. The address bus is latched on the falling edge of WE# or CE#, whichever
occurs last. The data bus is latched on the rising edge of WE# or CE#, whichever occurs first.

Read

The Read operation of the SST39LF200A/400A/800A and SST39VF200A/400A/800A is controlled by
CE# and OE#, both have to be low for the system to obtain data from the outputs. CE# is used for
device selection. When CE# is high, the chip is deselected and only standby power is consumed. OE#
is the output control and is used to gate data from the output pins. The data bus is in high impedance
state when either CE# or OE# is high. Refer to the Read cycle timing diagram for further details
(Figure 5).

Word-Program Operation

The SST39LF200A/400A/800A and SST39VF200A/400A/800A are programmed on a word-by-word
basis. Before programming, the sector where the word exists must be fully erased. The Program
operation is accomplished in three steps. The first step is the three-byte load sequence for Software
Data Protection. The second step is to load word address and word data. During the Word-Program
operation, the addresses are latched on the falling edge of either CE# or WE#, whichever occurs last.
The data is latched on the rising edge of either CE# or WE#, whichever occurs first. The third step is
the internal Program operation which is initiated after the rising edge of the fourth WE# or CE#,
whichever occurs first. The Program operation, once initiated, will be completed within 20 ps. See
Figures 6 and 7 for WE# and CE# controlled Program operation timing diagrams and Figure 18 for a
flowchart. During the Program operation, the only valid reads are Data# Polling and Toggle Bit. During
the internal Program operation, the client is free to perform additional tasks. Any commands issued
during the internal Program operation are ignored.

Sector/Block-Erase Operation

The Sector- (or Block-) Erase operation allows the system to erase the device on a sector-by-sector
(or block-by-block) basis. The SST39LF200A/400A/800A and SST39VF200A/400A/800A offer both
Sector-Erase and Block-Erase modes. The sector architecture is based on uniform sector size of 2
KWord. The Block-Erase mode is based on uniform block size of 32 KWord. The Sector-Erase
operation is initiated by executing a six-byte command sequence with Sector-Erase command (30H)
and sector address (SA) in the last bus cycle. The Block-Erase operation is initiated by executing a six-
byte command sequence with Block-Erase command (50H) and block address (BA) in the last bus
cycle. The sector or block address is latched on the falling edge of the sixth WE# pulse, while the
command (30H or 50H) is latched on the rising edge of the sixth WE# pulse. The internal Erase
operation begins after the sixth WE# pulse. The End-of-Erase operation can be determined using
either Data# Polling or Toggle Bit methods. See Figures 11 and 12 for timing waveforms. Any
commands issued during the Sector- or Block-Erase operation are ignored.

Chip-Erase Operation

The SST39LF200A/400A/800A and SST39VF200A/400A/800A provide a Chip-Erase operation, which
allows the user to erase the entire memory array to the ‘1’ state. This is useful when the entire device
must be quickly erased.

R
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
B 0000

Data Sheet

The Chip-Erase operation is initiated by executing a six-byte command sequence with Chip-Erase
command (10H) at address 5555H in the last byte sequence. The Erase operation begins with the
rising edge of the sixth WE# or CE#, whichever occurs first. During the Erase operation, the only valid
read is Toggle Bit or Data# Polling. See Table 4 for the command sequence, Figure 10 for the timing
diagram and Figure 21 for a flowchart. Any commands issued during the Chip-Erase operation are
ignored.

Write Operation Status Detection

The SST39LF200A/400A/800A and SST39VF200A/400A/800A provide two software means to detect
the completion of a write (Program or Erase) cycle to optimize the system write cycle time. The
software detection includes two status bits: Data# Polling (DQ7) and Toggle Bit (DQg). The End-of-
Write detection mode is enabled after the rising edge of WE#, which initiates the internal Program or
Erase operation.

The actual completion of the nonvolatile write is asynchronous with the system; therefore, either a
Data# Polling or Toggle Bit read may be simultaneous with the completion of the write cycle. If this
occurs, the system may possibly get an erroneous result, i.e., valid data may appear to conflict with
either DQ7 or DQg. To prevent spurious rejection, if an erroneous result occurs, the software routine
should include a loop to read the accessed location an additional two (2) times. If both reads are valid,
then the device has completed the write cycle, otherwise the rejection is valid.

Data# Polling (DQ7)

When the SST39LF200A/400A/800A and SST39VF200A/400A/800A devices are in the internal
Program operation, any attempt to read DQ7 will produce the complement of the true data. Once the
Program operation is completed, DQ7 will produce true data. Note that even though DQ7 may have
valid data immediately following the completion of an internal Write operation, the remaining data
outputs may still be invalid: valid data on the entire data bus will appear in subsequent successive
Read cycles after an interval of 1 us. During internal Erase operation, any attempt to read DQ7 will
produce a ‘0’. Once the internal Erase operation is completed, DQ7 will produce a ‘1’. Data# Polling is
valid after the rising edge of the fourth WE# (or CE#) pulse for Program operation. For Sector-, Block-
or Chip-Erase, Data# Polling is valid after the rising edge of the sixth WE# (or CE#) pulse. See Figure
8 for Data# Polling timing diagram and Figure 19 for a flowchart.

Toggle Bit (DQg)

During the internal Program or Erase operation, any consecutive attempts to read DQg will produce
alternating 1s and Os, i.e., toggling between ‘1’ and ‘0’. When the internal Program or Erase operation
is completed, the DQg bit will stop toggling. The device is then ready for the next operation. The Toggle
Bit is valid after the rising edge of the fourth WE# (or CE#) pulse for Program operation. For Sector-,
Block- or Chip-Erase, the Toggle Bit is valid after the rising edge of the sixth WE# (or CE#) pulse. See
Figure 9 for the Toggle Bit timing diagram and Figure 19 for a flowchart.

Data Protection

The SST39LF200A/400A/800A and SST39VF200A/400A/800A provide both hardware and software
features to protect nonvolatile data from inadvertent writes.

B
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Data Sheet
Hardware Data Protection

Noise/Glitch Protection: A WE# or CE# pulse of less than 5 ns will not initiate a write cycle.

Vpp Power Up/Down Detection: The Write operation is inhibited when Vpp is less than 1.5V.

Write Inhibit Mode: Forcing OE# low, CE# high, or WE# high will inhibit the Write operation. This
prevents inadvertent writes during power-up or power-down.

Software Data Protection (SDP)

The SST39LF200A/400A/800A and SST39VF200A/400A/800A provide the JEDEC approved
Software Data Protection scheme for all data alteration operations, i.e., Program and Erase. Any
Program operation requires the inclusion of the three-byte sequence. The three-byte load sequence is
used to initiate the Program operation, providing optimal protection from inadvertent Write operations,
e.g., during the system power-up or power-down. Any Erase operation requires the inclusion of six-
byte sequence. These devices are shipped with the Software Data Protection permanently enabled.
See Table 4 for the specific software command codes. During SDP command sequence, invalid
commands will abort the device to Read mode within TRC. The contents of DQ45-DQg can be V,_ or
V4, but no other value, during any SDP command sequence.

Common Flash Memory Interface (CFl)

The SST39LF200A/400A/800A and SST39VF200A/400A/800A devices also contain the CFI
information to describe the characteristics of the device. To enter the CFl Query mode, the system
must write three-byte sequence, same as Software ID Entry command with 98H (CFl Query
command) to address 5555H in the last byte sequence. Once the device enters CFl Query mode, the
system can read CFI data at the addresses given in Tables 5 through 9. The system must write the CFlI
Exit command to return to Read mode from the CFI Query mode.

Product Identification

Product Identification mode identifies the devices as the SST39LF/VF200A, SST39LF/VF400A and
SST39LF/VF800A and the manufacturer as Microchip. This mode may be accessed by software
operations. Users may use the Software Product Identification operation to identify the part (i.e., using
the device ID) when using multiple manufacturers in the same socket. For details, see Table 4 for
software operation, Figure 13 for the Software ID Entry and Read timing diagram and Figure 20 for the
Software ID Entry command sequence flowchart.

Table 2: Product Identification

Address Data
Manufacturer’s ID 0000H 00BFH
Device ID
SST39LF/VF200A 0001H 2789H
SST39LF/VF400A 0001H 2780H
SST39LF/VF800A 0001H 2781H

T2.3 25001

R
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SST39LF200A / SST39LF400A / SST39LFS00A
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Data Sheet
Product Identification Mode Exit/CFl Mode EXxit

To return to the standard Read mode, the Software Product Identification mode must be exited. Exit is
accomplished by issuing the Software ID Exit command sequence, which returns the device to the
Read mode. This command may also be used to reset the device to the Read mode after any
inadvertent transient condition that causes the device to behave abnormally, e.g., not read correctly.
Please note that the Software ID Exit/CFl Exit command is ignored during an internal Program or
Erase operation. See Table 4 for software command codes, Figure 15 for timing waveform and Figure
20 for a flowchart.

Operations

Table 3: Operation Modes Selection

Mode CE# OE# WE# |DQ Address
Read ViL ViL Vih | Dout AN
Program V||_ V|H V||_ D|N A|N
Erase Vi ViH v | X! )S(;e(ﬁ(}:)(r)rcilig?érziiress,
Standby ViH X X High-Z X
Write Inhibit X Vi X High-Z/ Dout X
X X V|H High—Z/ DOUT X

Product Identification — — _
Software Mode Vi Vi ViH See Table 4

T3.4 25001
1. X can be V|_ or V|4, but no other value.

Table 4: Software Command Sequence

Command 1st Bus 2nd Bus 3rd Bus 4th Bus 5th Bus 6th Bus
Sequence Write Cycle | Write Cycle | Write Cycle | Write Cycle | Write Cycle | Write Cycle

Addr() | Data® | Addr) | Data@ | Addr(Y) | Data® | Addr(") | Data® | Addr() | Data® | Addr(") | Data(®
Word-Program 5555H | AAH | 2AAAH | 55H | 5555H | AOH | WA®) | Data | — — — —
Sector-Erase 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H | AAH | 2AAAH | 55H | SAx® | 30H

Block-Erase 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H | AAH | 2AAAH | 55H | BAX® | 50H
Chip-Erase 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H | AAH | 2AAAH | 55H | 5555H | 10H
Software ID 5555H | AAH | 2AAAH | 55H | 5585H | 90H | — | — | — | — | — | —
Entry(®.(©)

CFl Query 5555H | AAH | 2AAAH | 55H [5555H | 98H | — | — | — | — | — | —
Entry’

Software ID

Exit)/ o leon |l — | — | — | | — | | — | | |
CFI Exit

Software ID

Exit)/ 5555H | AAH | 2AAAH | 55H [5555H | FOH | — | — | — | — | — | —
CFI Exit

T4.3 25001
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2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS00A

MicRoCcHIP SST39VF200A / SST39VF400A / SST39VFS800A
B

Data Sheet

1. Address format A14-Ag (Hex), Addresses Ays-A1s can be V) or V|4, but no other value, for the Command sequence.
Awms = Most significant address
Awns = A1 for SST39LF/VF200A, A17 for SST39LF/VF400A and A1g for SST39LF/VF800A
. DQ15-DQg can be V| or Vi, but no other value, for the Command sequence
. WA = Program word address
. SAx for Sector-Erase; uses Ays-A11 address lines
BAy for Block-Erase; uses Ams-A1s address lines
5. The device does not remain in Software Product ID mode if powered down
6. With Ays-A1 = 0; Manufacturer’s ID = 00BFH, is read with Ag =0
SST39LF/VF200A Device ID = 2789H, is read with Ag = 1
SST39LF/VF400A Device ID = 2780H, is read with Ag = 1
SST39LF/VF800A Device ID = 2781H, is read with Ag = 1
7. Both Software ID Exit operations are equivalent

A OWN

Table 5: CFI Query Identification String(") for SST39LF200A/400A/800A and
SST39VF200A/400A/800A

Address Data Data
10H 0051H | Query Unique ASCII string “QRY”
11H 0052H
12H 0059H
13H 0001H | Primary OEM command set
14H 0007H
15H 0000H | Address for Primary Extended Table
16H 0000H
17H 0000H | Alternate OEM command set (O0OH = none exists)
18H 0000H
19H 0000H | Address for Alternate OEM extended Table (O0OH = none exits)
1AH 0000H

T5.0 25001
1. Refer to CFI publication 100 for more details.

Table 6: System Interface Information for SST39LF200A/400A/800A and SST39VF200A/
400A/800A
Address Data Data
1BH 0027HM | Vpp Min (Program/Erase)
0030H(") | DQ7-DQ4: Volts, DQ3-DQg: 100 millivolts

Vpp Max (Program/Erase)
DQ7-DQg4: Volts, DQ3-DQg: 100 millivolts

1DH | 0000H | Vpp min (O0H = no Vep pin)

1EH 0000H | Vpp max (00H = no Vpp pin)

1FH 0004H | Typical time out for Word-Program 2N ps (24 = 16 ps)

20H 0000H | Typical time out for min size buffer program 2N us (00H = not supported)

21H 0004H | Typical time out for individual Sector/Block-Erase 2N ms (24 = 16 ms)

22H 0006H | Typical time out for Chip-Erase 2N ms (26 = 64 ms)

23H 0001H | Maximum time out for Word-Program 2N times typical (2! x 24 = 32 ps)

24H 0000H | Maximum time out for buffer program 2N times typical

25H 0001H | Maximum time out for individual Sector/Block-Erase 2N times typical (2! x 24 = 32 ms)
26H 0001H | Maximum time out for Chip-Erase 2N times typical (2" x 26 = 128 ms)

1CH 0036H

T6.2 25001
1. 0030H for SST39LF200A/400A/800A and 0027H for SST39VF200A/400A/800A

R
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MICROCHIP

2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LF800A
SST39VF200A / SST39VF400A / SST39VF800A

Data Sheet

Table 7: Device Geometry Information for SST39LF/VF200A

Address Data Data
27H 0012H | Device size = 2N Byte (12H = 18; 218 = 256 KByte)
28H 0001H | Flash Device Interface description; 0001H = x16-only asynchronous interface
29H 0000H
2AH 0000H | Maximum number of bytes in multi-byte write = 2N (O0OH = not supported)
2BH —
2CH 0002H | Number of Erase Sector/Block sizes supported by device
2DH 003FH | Sector Information (y + 1 = Number of sectors; z x 256B = sector size)
2EH 0000H |y =63+ 1 =64 sectors (003FH = 63)
2FH 0010H
30H 0000H |z =16 x 256 Bytes = 4 KByte/sector (0010H = 16)
31H 0003H | Block Information (y + 1 = Number of blocks; z x 256B = block size)
32H 0000H |y =3+ 1 =4 blocks (0003H = 3)
33H 0000H
34H 0001H |z = 256 x 256 Bytes = 64 KByte/block (0100H = 256)

T7.2 25001

Table 8: Device Geometry Information for SST39LF/VF400A

Address Data Data
27H 0013H | Device size = 2N Byte (13H = 19; 219 = 512 KByte)
28H 0001H | Flash Device Interface description; 0001H = x16-only asynchronous interface
29H 0000H
2AH 0000H | Maximum number of bytes in multi-byte write = 2N (O0H = not supported)
2BH 0000H
2CH 0002H | Number of Erase Sector/Block sizes supported by device
2DH 007FH | Sector Information (y + 1 = Number of sectors; z x 256B = sector size)
2EH 0000H |y =127 + 1 = 128 sectors (007FH = 127)
2FH 0010H
30H 0000H |z =16 x 256 Bytes = 4 KByte/sector (0010H = 16)
31H 0007H | Block Information (y + 1 = Number of blocks; z x 256B = block size)
32H 0000H |y =7+ 1 =8 blocks (0007H = 7)
33H 0000H
34H 0001H |z = 256 x 256 Bytes = 64 KByte/block (0100H = 256)

© 2002-2023 Microchip Technology Inc. and its subsidiaries

T8.1 25001
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e\

MICROCHIP

2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LF800A
SST39VF200A / SST39VF400A / SST39VF800A

Data Sheet

Table 9: Device Geometry Information for SST39LF/VF800A

Data

Device size = 2\ Bytes (14H = 20; 220 = 1 MByte)

Flash Device Interface description; 0001H = x16-only asynchronous interface

Maximum number of bytes in multi-byte write = 2N (00H = not supported)

Number of Erase Sector/Block sizes supported by device

Sector Information (y + 1 = Number of sectors; z x 256B = sector size)
y = 255 + 1 = 256 sectors (00OFFH = 255)

z = 16 x 256 Bytes = 4 KByte/sector (0010H = 16)

Address Data
27H 0014H
28H 0001H
29H 0000H
2AH 0000H
2BH 0000H
2CH 0002H
2DH 00FFH
2EH 0000H
2FH 0010H
30H 0000H
31H 000FH
32H 0000H
33H 0000H
34H 0001H

Block Information (y + 1 = Number of blocks; z x 256B = block size)
y =15+ 1 = 16 blocks (000FH = 15)

z = 256 x 256 Bytes = 64 KByte/block (0100H = 256)

© 2002-2023 Microchip Technology Inc. and its subsidiaries

T9.0 25001
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
S

Data Sheet

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
conditions may affect device reliability.)

Temperature UnderBias . . ... ... . . -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
Voltage on Ag Pin to Ground Potential ............. ... ... .. .. ... ... ... .... -0.5V to 13.2V
Package Power Dissipation Capability (TA=25°C) ... ... i 1.0W
Surface Mount Solder Reflow Temperature(™ .. ... ... ... ... .......... 260°C for 10 seconds
Output Short Circuit Current@ . 50 mA

1. Excluding certain with-Pb 32-PLCC units, all packages are 260°C capable in both non-Pb and with-Pb solder versions.
Certain with-Pb 32-PLCC package types are capable of 240°C for 10 seconds; please consult the factory for the latest
information.

2. Outputs shorted for no more than one second. No more than one output shorted at a time.

Operating Range: SST39LF200A/400A/800A

Range Ambient Temp Vbp
Commercial 0°C to +70°C 3.0V-3.6V

T9.1 25001

Operating Range: SST39VF200A/400A/800A

Range Ambient Temp Vbp
Commercial 0°C to +70°C 2.7V-3.6V
Industrial -40°C to +85°C 2.7V-3.6V
T9.1 25001
Table 10: AC Conditions of Test(!)
Output Load Output Load
Input Rise/Fall Time SST39LF200A/400A/800A SST39VF200A/400A/800A
5ns CL=30pF CL=100 pF

T10.1 25001
1. See Figures 16 and 17.

R
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2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LF800A

SST39VF200A / SST39VF400A / SST39VF800A
I

Data Sheet

Table 11: DC Operating Characteristics —Vpp = 3.0-3.6V for SST39LF200A/400A/800A
and 2.7-3.6V for SST39VF200A/400A/800A("

MICROCHIP

Limits
Symbol| Parameter Min Max Units Test Conditions
Ipp Power Supply Current Q?:,r%ZSDr\?s;zh\Z;L;N'HT' atf=1/Tre
Read? . 30 mA CE#=V,_, OE#=WE#=V), all I/Os
open
Program and Erase — 30 mA CE#=WE#=V|_, OE#=V|4
Isg Standby Vpp Current — 20 |.JA CE#=V|Hc, Vpp=Vpp Max
I Input Leakage Current — 1 MA ViN=GND to Vpp, Vpbp=Vpp Max
Lo Output Leakage Current — 10 MA Vout=GND to Vpp, Vpbp=Vpp Max
ViL Input Low Voltage — 0.8 — Vop=Vpp Min
VIH Input High Voltage 0.7Vbp — V Vpp=Vpp Max
ViHe Input High Voltage (CMOS)| Vpp-0.3 — \% Vpop=Vpp Max
VoL Output Low Voltage — 0.2 \% loL=100 pA, Vpp=Vpp Min
VoH Output High Voltage Vpp-0.2 — V lon=-100 YA, Vpp=Vpp Min

T11.7 25001

1. Typical conditions for the Active Current shown on page 1 are average values at 25°C (room temperature),
and Vpp = 3V for VF devices. Not 100% tested.
2. Values are for 70 ns conditions. See the Multi-Purpose Flash Power Rating application note for further information.

Table 12: Recommended System Power-up Timings

Symbol Parameter Minimum Units
Tpu-rean(?) | Power-up to Read Operation 100 us
Teu-write!" | Power-up to Program/Erase Operation 100 us

T12.0 25001

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

Table 13: Capacitance (Ta=25°C, f=1 Mhz, other pins open)

Parameter | Description Test Condition Maximum
Cio! I/O Pin Capacitance Vio = OV 12 pF
cint Input Capacitance Vi = OV 6 pF

T13.0 25001

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

Table 14: Reliability Characteristics
Symbol Parameter Minimum Specification Units Test Method
Nenp(M@ | Endurance 10,000 Cycles | JEDEC Standard A117
Tor(" Data Retention 100 Years JEDEC Standard A103
) Latch Up 100 + Ipp mA JEDEC Standard 78

T14.2 25001

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

parameter.
2. Nenp endurance rating is qualified as a 10,000 cycle minimum for the whole device. A sector- or block-level rating
would result in a higher minimum specification.

© 2002-2023 Microchip Technology Inc. and its subsidiaries DS20005001B-page 15



2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS00A

MicRoCcHIP SST39VF200A / SST39VF400A / SST39VFS800A
S

Data Sheet
AC Characteristics

Table 15: Read Cycle Timing Parameters Vpp = 3.0-3.6V

SST39LF200A/400A/800A-
Symbol | Parameter 55 Units
Min Max

Tre Read Cycle Time 55 — ns
Tce Chip Enable Access Time — 55 ns
Taa Address Access Time — 55 ns
Toe Output Enable Access Time — 30 ns
Tczl" | CE# Low to Active Output 0 — ns
Torz(MW | OE# Low to Active Output 0 — ns
Tcrzt" | CE# High to High-Z Output — 15 ns
Tonz!" | OE# High to High-Z Output — 15 ns
Tou™M Output Hold from Address Change 0 — ns

T15.7 25001

1. This parameter is measured only for initial qualification and after a design or process change that could affect this
parameter.
Table 16: Read Cycle Timing Parameters Vpp = 2.7-3.6V
SST39VF200A/400A/800A-
Symbol | Parameter 70 Units
Min Max

Tre Read Cycle Time 70 — ns
Tce Chip Enable Access Time — 70 ns
Taa Address Access Time — 70 ns
Toe Output Enable Access Time — 35 ns
Tez!" | CE# Low to Active Output 0 — ns
Torz(V | OE# Low to Active Output 0 — ns
Tcrz!" | CE# High-to-High-Z Output — 20 ns
Tonz!" | OE# High-to-High-Z Output — 20 ns
Tox™ | Output Hold from Address Change 0 — ns

T16.7 25001
1. This parameter is measured only for initial qualification and after a design or process change that could affect this

parameter.

L
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® 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A

MicrocHIP SST39VF200A / SST39VF400A / SST39VF800A
- —
Data Sheet
Table 17: Program/Erase Cycle Timing Parameters
Symbol | Parameter Min Max Units
Tep Word-Program Time — 20 us
Tas Address Setup Time 0 — ns
TaAH Address Hold Time 30 — ns
Tcs WE# and CE# Setup Time 0 — ns
TcH WE# and CE# Hold Time 0 — ns
Toes OE# High Setup Time 0 — ns
ToeH OE# High Hold Time 10 — ns
Tcp CE# Pulse Width 40 — ns
Twp WE# Pulse Width 40 — ns
Twer" | WE# Pulse Width High 30 — ns
Tepu(M | CE# Pulse Width High 30 — ns
Tos Data Setup Time 30 — ns
Ton" | Data Hold Time 0 — ns
TioaM | Software ID Access and Exit Time 150 — ns
Tse Sector-Erase — 25 ms
Tee Block-Erase — 25 ms
Tsce Chip-Erase — 100 ms
T17.0 25001
1. This parameter is measured only for initial qualification and after a design or process change that could affect this
parameter.

B
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LFS800A
MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A

Data Sheet

Figure 5: Read Cycle Timing Diagram

| TrC Taa

ADDRESS Ay X XCRXRXXXXRRXK
Tce

CE#

Toe
OE#
T
Vil ToLz e OHZ

We# [////]/

TeLz ToH TcHz
HIGH-Z :m— HIGH-Z
DQ15.0 DATA VALID DATA VALID

Note: Aps = Most significant address
Ams = A1 for SST39LF/VF200A, Aq7 for SST39LF/VFA00A and A1g for SST39LF/VF800A

1117 F03.2

Figure 6: WE# Controlled Program Cycle Timing Diagram
INTERNAL PROGRAM OPERATION STARTS

Tep
ADDRESS Avso ___K_ 5555 X 2AaA X 5555 X ADDR §§ 000X
Tan 1 [~ ToH
Twp
wer T\ F ap § N\
Tas—s| |oo  [AWPH Tos
ot __/ WY AW A [ANARNANARARARNANANANARNER S JRNNNY
— TeH
cE#  \ [T\ /77{ JI: [T SS 2777
Tes —| |
DQis.0 — < XXAA X XX55 X XXAO DATA S
SWO  SW1  SwW2 WORD

(ADDR/DATA)

Note: Apms = Most significant address
Ams = A1 for SST39LF/VF200A, A17 for SST39LF/VFA00A and Ajg for SST39LF/VF800A

X can be V| or V|, but no other value.
1117 F04.4

© 2002-2023 Microchip Technology Inc. and its subsidiaries DS20005001B-page 18
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MICROCHIP

2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A
SST39VF200A / SST39VF400A / SST39VF800A

Data Sheet

Figure 7: CE# Controlled Program Cycle Timing Diagram

Tep
ADDRESS Ays.o __X_ 5555 2ann X 5555 X ADDR XIOCOOCAONOOCAO000COCAOCAN §§ QOO0
Tan —| |~ ToH
Tcp
_ )u T\ T \_
Tas —| |— TcpH Tos

INTERNAL PROGRAM OPERATION STARTS

ot/ WA WY [NURRRAARARRARARRRNRRRARE S SRANRY

— ~TcH
wes \ A [T\ Jl; [T SS 1777

DQis.0 — XXAA X Xx55 X XXAO DATA S
SWoO  Swi  Sw2 WORD

(ADDR/DATA)

Note:  Apg = Most significant address
Ams = A1g for SST39LF/VF200A, A17 for SST39LF/VF400A and Axg for SST39LF/VF800A
X can be V| or V|4, but no other value.
1117 F05.4

Figure 8: Data# Polling Timing Diagram

AoDRESSAvso _ XQUOX X 9§ X XX XXX

Tce

o s
s T
wE# O\ S

DQ7 DATA DATA# DATA# DATA
allaij \ AR/

Note: Apms = Most significant address
Aps = Agg for SST39LF/VF200A, Aj7 for SST39LF/VF400A and Ajg for SST39LF/VF800A

1117 F06.3
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LFS800A
MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A

Data Sheet
Figure 9: Toggle Bit Timing Diagram

ADDRESS Ay (CRRTARARRARRARY_ § XRTRRARARRAARD)

cE#  \ ‘\LTCE A S Y ___/

Toen ToE TOES

O N S W

= AN §

G ‘ 5§ C
Qs (W ) 7 S (-
TWO READ CYCLES
WITH SAME OUTPUTS
Note:  Aps = Most significant address
Ams = A1 for SST39LF/VF200A, Aq7 for SST39LF/VF400A and Aqg for SST39LF/VF800A
1117 F07.3

Figure 10:WE# Controlled Chip-Erase Timing Diagram

SIX-BYTE CODE FOR CHIP-ERASE Tsce

ADDRESS Ayso _ X_ 5555 X_2AAA X 5555 X 5555 X 2AaAA X 5555 000000000000 §§ X000

ce# N [N N N TN YT SS 7

W W W W W I § 7
wer T\ $5 L

xxAA X xx55 X xx80 X XXAA X xx55 X XX10 S
SWo swi sw2 sw3 Sw4 Sws

DQis.0

Note: This device also supports CE# controlled Chip-Erase operation. The WE# and CE# signals are
interchageable as long as minimum timings are met. (See Table 16)

Ams = Most significant address
Ams = A1 for SST39LF/VF200A, Aq7 for SST39LF/VF400A and Aqg for SST39LF/VF800A

X can be V)_or V|, but no other value. 1117 F08.7

© 2002-2023 Microchip Technology Inc. and its subsidiaries DS20005001B-page 20



@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash

SST39LF200A / SST39LF400A / SST39LFS800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A
S

Data Sheet
Figure 11: WE# Controlled Block-Erase Timing Diagram

SIX-BYTE CODE FOR BLOCK-ERASE TBE

ADDRESS Ayso _ X_ 5555 X_2AAA X_ 5555 X_ 5555 X_2AAA X BAx__ XOUOOGGO00OL §§ 0000

CE# N SN N AN TN T SS

OF# W W W W W N §§ 7

Twp
e U e W W W 5\
DQ1s.0 xxaA X xx55 X xx80 X xxAaA X xxs5 X xx50 S

swo  swi sw2 Sws  swa sws

Note: This device also supports CE# controlled Block-Erase operation. The WE# and CE# signals are
interchageable as long as minimum timings are met. (See Table 16)
BA = Block Address
Apms = Most significant address
Aps = Aqg for SST39LF/VF200A, A, for SST39LF/VF400A and Aqg for SST39LF/VFS00A
X can be V)_or V,, but no other value.
1117 F17.9

Figure 12: WE# Controlled Sector-Erase Timing Diagram

SIX-BYTE CODE FOR SECTOR-ERASE Tse

ADDRESS Ays.o _ X_ 5555 X_2AAA X_ 5555 X 5555 X 2aAA X sAx_ XO000000CA00C §§ 000X

CE# [N N N N TN TTTTTTTTITSS L

OE# WA W W N §§ 7

wer T\ 5§\

DQis.0 —f XXAA X Xxx55 X xx80 X XXAA X xx55 X XX30 S
SWO0 SW1 SW2 SW3 SW4 SW5
Note: This device also supports CE# controlled Sector-Erase operation. The WE# and CE# signals are

interchageable as long as minimum timings are met. (See Table 16)

SAy = Sector Address

Apms = Most significant address
Aps = Aqg for SST39LF/VF200A, A7 for SST39LF/VF400A and Aqg for SST39LF/VFS00A
X can be V)_or V,, but no other value.

1117 F18.8

B |
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MICROCHIP

2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A
SST39VF200A / SST39VF400A / SST39VF800A

Data Sheet

Figure 13: Software ID Entry and Read

CE#

OE#

WE#

DQi5.0

THREE-BYTE SEQUENCE FOR
SOFTWARE ID ENTRY

ADDRESS Arq.o _X_ 5955 X_2aan X 5555 XXOOQOOOOR0M o000 X o001 YOXOQUAOCAOGOOGUCRNNT

S [IN [T /

. WoAW WV
o / N\

Twp Tipa

— <= TwpH — TaA
(xxan X xxs5 X xx90 X000 oosF X Device 1D )

SWO0 Swi Sw2

Device ID = 2789H for SST39LF/VF200A, 2780H for SST39LF/VF400A and 2781H for SST39LF/VF800A
Note: X can be V|_or V|y, but no other value.
1117 F09.4

Figure 14: CFl Query Entry and Read

CE#

OE#

WE#

AooRESS Aveo X 5558 X 2 X 555 YOI X
S [h [N /
. N2 \\Y
S /\

DQis.0 —f xxaa X xxs5 X xx98_XCO000000 X

THREE-BYTE SEQUENCE FOR
CFI QUERY ENTRY

Twp Tipa

— TwpH = [~ Taa

~N—

SWO0 Swi Sw2

Note: X can be V_or V|, but no other value.
1117 F20.1

© 2002-2023 Microchip Technology Inc. and its subsidiaries
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@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LFS800A
MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A

Data Sheet
Figure 15: Software ID Exit/CFI Exit

THREE-BYTE SEQUENCE FOR

SOFTWARE ID EXIT AND RESET
ADDRESS Argo _ X_ 5555 X_2aaA X 5555 YXXXKO0000ACACO00AAGAI0A0ACAORORINNX
DQis.0 xxan X xxs5_ X xxro X XXOUOOUOOOUOUIXNHXHIOCUXHIXKOXHIHNNNKX
TipA
CE# //\ /N
OF# __ N2\ VY [T
Jwe
- TwHP
WE# [\ LAALALATEARANANATARAARARAARUARAARARANARY
SWO0 Swi SwW2

Note: X can be V,_orVy, but no other value.
1117 F10.1

Figure 16: AC Input/Output Reference Waveforms

ViHT SS
INPUT ><T<— REFERENCE POINTS —>Vo>< OUTPUT

VLT

1117 F11.1

AC test inputs are driven at Viut (0.9 Vpp) for a logic ‘1’ and V.t (0.1 Vpp) for a logic ‘0’.
Measurement reference points for inputs and outputs are V|t (0.5 Vpp) and Vot (0.5 Vpp). Input
rise and fall times (10% <> 90%) are <5 ns.
Note: Vi7- VinpuT Test
Vor - Voutpur Test

ViuT - VinpuT HIGH Test
Vit - VinpuT LOW Test

© 2002-2023 Microchip Technology Inc. and its subsidiaries DS20005001B-page 23



@ 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LFS800A
MICROCHIP SST39VF200A / SST39VF400A / SST39VFS00A

Data Sheet
Figure 17: A Test Load Example

TO TESTER
TO DUT o——

1117 F12.1

CL

R
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MICROCHIP

Figure 18: Word-Program Algorithm

2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A
SST39VF200A / SST39VF400A / SST39VF800A

Data Sheet
( Start )

Load data: XXAAH
Address: 5555H

/

Load data: XX55H
Address: 2AAAH

/

Load data: XXAOH
Address: 5555H

Load Word
Address/Word
Data

/

Wait for end of
Program (Tgp,
Data# Polling
bit, or Toggle bit
operation)

Program
Completed

Note: X can be V_or V|, but no other value.

1117 F13.4

R
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® 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A

MicrocHIP SST39VF200A / SST39VF400A / SST39VF800A
Data Sheet
Figure 19: Wait Options
Internal Timer Toggle Bit Data# Polling
Program/Erase Program/Erase Program/Erase
Initiated Initiated Initiated
Y
Wait Tgp, Read word Read DQ7
TSCE, TSE
or TRE l
Read same Is DQ7 =
Program/Erase word true data?
Completed
Does DQg Program/Erase

match? Completed

Program/Erase
Completed
1117 F14.0

R
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2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A
SST39VF200A / SST39VF400A / SST39VF800A

© N —

Data Sheet

e\

MICROCHIP

Figure 20: Software ID/CFI Command Flowcharts

Software ID Exit/CFI Exit
Command Sequence

CFI Query Entry
Command Sequence

Software ID Entry
Command Sequence

Load data: XXAAH
Address: 5555H

/

Load data: XX55H
Address: 2AAAH

/

Load data: XX98H
Address: 5555H

Load data: XXAAH
Address: 5555H

Load data: XXAAH
Address: 5555H

Load data: XXFOH
Address: XXH

Y

/

Load data: XX55H
Address: 2AAAH

Load data: XX55H
Address: 2AAAH

Wait T|pA

\

/

Load data: XX90H
Address: 5555H

Load data: XXFOH
Address: 5555H

Return to normal
operation

: l !

Wait TIpA

Wait TIDA Wait TIpA

/

Return to normal
operation

Read CFIl data Read Software ID

1117 F15.4

Note: X can be V)_or V|y, but no other value.
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® 2-Mbit / 4-Mbit / 8-Mbit Multi-Purpose Flash
SST39LF200A / SST39LF400A / SST39LF800A

MICROCHIP SST39VF200A / SST39VF400A / SST39VF800A
Data Sheet
Figure 21: Erase Command Sequence
Chip-Erase Sector-Erase Block-Erase
Command Sequence Command Sequence Command Sequence
Load data: XXAAH Load data: XXAAH Load data: XXAAH
Address: 5555H Address: 5555H Address: 5555H
Load data: XX55H Load data: XX55H Load data: XX55H
Address: 2AAAH Address: 2AAAH Address: 2AAAH
Load data: XX80H Load data: XX80H Load data: XX80H
Address: 5555H Address: 5555H Address: 5555H
\ /
Load data: XXAAH Load data: XXAAH Load data: XXAAH
Address: 5555H Address: 5555H Address: 5555H
\ \ /
Load data: XX55H Load data: XX55H Load data: XX55H
Address: 2AAAH Address: 2AAAH Address: 2AAAH
Y \ \
Load data: XX10H Load data: XX30H Load data: XX50H
Address: 5555H Address: SAx Address: BAx
\ Y
Wait TscE Wait TSg Wait TRE
Chip erased Sector erased Block erased
to FFFFH to FFFFH to FFFFH
Note: X can be V) or V|, but no other value. 1117F16.5
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S

Data Sheet
Product Ordering Information

SST 39 VF 200A - 70 - 4C - B3KE
XX XX XXXX - XX - XX - XXXX

[

Environmental Attribute
EM = non-Pb

Package Modifier
K = 48 leads or balls
Q = 48 balls or bumps (66 possible posi-
tions)

Package Type
B3 = TFBGA (0.8mm pitch, 6mm x 8mm)
E = TSOP (type 1, die up, 12mm x 20mm)
MA = WFBGA (0.5mm pitch, 4mm x 6mm)

Temperature Range
C = Commercial = 0°C to +70°C
| = Industrial = -40°C to +85°C
Minimum Endurance
4 =10,000 cycles

Read Access Speed
55=55ns
70=70ns

Version
A = Special Feature Version

Device Density
800 = 8 Mbit
400 = 4 Mbit
200 = 2 Mbit
Voltage
L =3.0-3.6V
V =27-3.6V
Product Series
39 = Multi-Purpose Flash

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

L
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Data Sheet

Valid combinations for SST39LF200A
SST39LF200A-55-4C-EKE SST39LF200A-55-4C-B3KE

Valid combinations for SST39VF200A
SST39VF200A-70-4C-EKE SST39VF200A-70-4C-B3KE SST39VF200A-70-4C-MAQE
SST39VF200A-70-41-EKE SST39VF200A-70-41-B3KE SST39VF200A-70-41-MAQE

Valid combinations for SST39LF400A
SST39LF400A-55-4C-EKE SST39LF400A-55-4C-B3KE SST39LF400A-55-4C-MAQE

Valid combinations for SST39VF400A
SST39VF400A-70-4C-EKE SST39VF400A-70-4C-B3KE SST39VF400A-70-4C-MAQE
SST39VF400A-70-41-EKE SST39VF400A-70-41-B3KE SST39VF400A-70-41-MAQE

Valid combinations for SST39LF800A
SST39LF800A-55-4C-EKE SST39LF800A-55-4C-B3KE SST39LF800A-55-4C-MAQE

Valid combinations for SST39VF800A
SST39VF800A-70-4C-EKE SST39VF800A-70-4C-B3KE SST39VF800A-70-4C-MAQE
SST39VF800A-70-41-EKE SST39VF800A-70-41-B3KE SST39VF800A-70-41-MAQE

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

Figure 22: 48-Lead Thin Small Outline Package (TSOP) 12 mm x 20 mm
SST Package Code: EK

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

Pin # 1 Identifier
o
O

12.20

11.80

AOAAAAAAAARAAAAAAAANAAAT
ililililERLLLLLE Ll

iR R R RN R R iR RN R

18.50
18.30

_L_

DETAIL

/[ — . t 1.20
/A N Y max
0.50 20.20
|‘ 19.80 g

Note: 1. Complies with JEDEC publication 95 MO-142 DD dimensions, 9E0
although some dimensions may be more stringent. |_|
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. 48-1s0p-EK-8

—_—
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Figure 23: 48-Ball Thin-Profile, Fine-pitch Ball Grid Array (TFBGA) 6 mm x 8 mm
SST Package Code: B3K

Note: Forthe most current package drawings, please see the Microchip Packaging Specification located
at http:/fwww._microchip.com/packaging

TOP VIEW BOTTOM VIEW
<+—8.00+£ 0.20 —— 5.60
[080} | - 0.45+0.05
| / (48X)
6 —O®O000000B 6
5 (ONONONOl[ONONONG 5
4.00 4
4 —|— 6.00 + 0.20 OOOO—IQOOO
3 i O0O0O0 OO0 |3
2 —T®O000000O0 2
1] O ®000/0000 |1
A
<‘ A B CDEFGH HGFEUDT CIBA
Al CORNER Al CORNER
SIDE VIEW 1-1°*i 0.10
! |_4
SO U0O OO 0OCO0 T 0.12 |—|
SEATING PLANE [ L
0.35 + 0.05
Note: 1. Complies with JEDEC Publication 95, MO-210, variant '‘AB-1', although some dimensions may be more stringent.
2. All linear dimensions are in millimeters.
3. Coplanarity: 0.12 mm
4. Ball opening size is 0.38 mm (+ 0.05 mm) 48-tfhga-B3K-6x8-45
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Figure 24: 48-Ball Very-Very-Thin-Profile, Fine-Pitch Ball Grid Array (WFBGA)
4mm x 6mm
SST Package Code: MAQ

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

TOP VIEW BOTTOM VIEW
5.00 -
| 6.00 |
| 0.08 | 0.50 ‘ 0.32 0.05
T2 (48X%)
6 BO00QOC0O0DE 6
5 8000 000QC | 5
4 000 Q00 4
3 2 Loy 2501 1600 + —500T »
2 g —TE000 o000 2
1 O l r&eCo00 COCOA |
ABCDEFGHJKL LKJHGFEDCEA\
A1 CORNER A1 INDICATOR
0.73 max.
DETAIL 3‘63‘3”0’“- SIDE VIEW
( 4 P !
T T Y [ waw )
AW AW AW ——<[]008] e
SEATING PLANE F 3 -
0.20 0.06 e
Note: 1. Complies with JEDEC Publication 95, MO-207, Variant CB-4 except nominal ball size is larger
and bottom side A1 indicator is triangle at corner.
2. All linear dimensions are in millimeters.
3. Coplanarity: 0.08 mm
4, Ball opening size is 0.29 mm ( 0.05 mm) 48-wibga-MAQ-4x6-32mic-2.0
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Table 18: Revision History
Revision Description Date
04 e 2002 Data Book May 2002

05 * Added footnotes for MPF power usage and Typical conditions to Table 11 | Mar 2003

*  Clarified the Test Conditions for Power Supply Current and Read
parameters in Table 11

e Part number changes
*  New Micro-Package part numbers added for SST39VF400A and

SST39VF800A
06 * New Micro-Package part numbers added for SST39VF400A/800A Oct 2003
07 e 2004 Data Book Nov 2003

* Updated the B3K, M1Q and C1Q package diagrams

* Added non-Pb MPNs and removed footnote

08 e Added M1Q/M1QE MPNs for the SSTVF200A device Apr 2005

* Removed 90ns MPNs and footnote for the SSTVFx00A devices

e Added RoHS compliance information

»  Clarified the solder temperature profile under Absolute Maximum Stress
Ratings

09 * Removed valid combinations SST39LF400A-45-4C-EK, SST39LF400A-45- Feb 2007
4C-B3K, SST39LF400A-45-4C-EKE and SST39LF400A-45-4C-B3KE due to

EOL
* Applied new format styles
10 * Add Y1QE package Aug 2007
* Removed all pb parts
1 * EOL of all Y1QE parts. Replacement parts are M1QE parts in this Dec 2009
document.

12 * EOL of SST39LF200A-45-4C-EKE and SST39LF200A-45-4C-B3KE. See | Apr 2010
S71117(12). Replacement parts are SST39LF200A-55-4C-EKE and
SST39LF200A-55-4C-B3KE found in this document.

13 * Added MAQE package information Nov 2010
A e Applied new document format Mar 2011
* Released document under letter revision system
* Updated Spec number from S71117 to DS25001
e Updated T|pa value in Table 17 from max 150 ns to min 150 ns
B * Removed C1QE and M1QE packages Aug 2023
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Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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