GLS29EE512 Small-Sector Flash™
512 Kbit (64K x8) Page-Write EEPROM

Features

¢ Single Voltage Read and Write Operations
- 4.5-5.5V for GLS29EE512

Superior Reliability
- Endurance: 100,000 Cycles (typical)
- Greater than 100 years Data Retention

Low Power Consumption
- Active Current: 20 mA (typical)
- Standby Current: 10 pA (typical)

Fast Page-Write Operation

- 128 Bytes per Page, 512 Pages

Page-Write Cycle: 5 ms (typical)

Complete Memory Rewrite: 2.5 sec (typical)
Effective Byte-Write Cycle Time: 39 pS (typical)

Fast Read Access Time
- 4.5-5.5V operation: 70 ns

Latched Address and Data
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e End of Write Detection
- Toggle Bit
- Data# Polling

e Hardware and Software Data Protection

e Product Identification can be accessed via
Software Operation

e TLL I/O Compatibility

e JEDEC Standard
- Flash EEPROM Pinouts and Command Sets

e Packages Available
- 32-lead PLCC
- 32-lead TSOP (8mm x 20mm)

e All Devices are RoHS Compliant

Product Description

GLS29EE512 Small-Sector Flash™ is a 64K x8
CMOS, Page-Write EEPROM manufactured with high-
performance SuperFlash technology. The split-gate
cell design and thick-oxide tunneling injector attain
better reliability and manufacturability compared with
alternate approaches. GLS29EE512 writes with a
single power supply. Internal Erase/Program is
transparent to the user. GLS29EE512 conforms to
JEDEC standard pin assignments for byte-wide
memories.

Featuring high performance Page-Write,
GLS29EE512 provides a typical Byte-Write time of 39
usec. The entire memory, i.e., 64 KByte, can be
written page-by-page in as little as 2.5 seconds, when
using interface features such as Toggle Bit or Data#
Polling to indicate the completion of a Write cycle. To
protect against inadvertent write, GLS29EE512 have
on-chip hardware and Software Data Protection
schemes. Designed, manufactured and tested for a
wide spectrum of applications, GLS29EE512 is
offered with a guaranteed Page-Write endurance of
10,000 cycles. Data retention is rated at greater than
100 years.

|
These specifications are subject to change without notice.
© 2018 Greenliant

GLS FS0019 Rev. 01

GLS29EE512 is suited for applications that require
convenient and economical updating of program,
configuration, or data memory. For all system
applications, GLS29EE512 significantly improves
performance and reliability, while lowering power
consumption. GLS29EE512 improves flexibility while
lowering the cost for program, data, and configuration
storage applications.

To meet high density, surface mount requirements,
GLS29EE512 is offered in 32-lead PLCC and 32-lead
TSOP packages. See Figures 1 and 2 for pin
assignments.

Device Operation

The Greenliant Page-Write EEPROM offers in-circuit
electrical write capability. GLS29EE512 does not
require separate Erase and Program operations. The
internally timed Write cycle executes both erase and
program transparently to the user. GLS29EE512 has
industry standard optional Software Data Protection,
which Greenliant recommends always to be enabled.
GLS29EE512 is compatible with industry standard
EEPROM pinouts and functionality.
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GLS29EE512 Small-Sector Flash™
512 Kbit (64K x8) Page-Write EEPROM

Read

The Read operations of GLS29EE512 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 3).

Write

The Page-Write to GLS29EE512 should always use
the JEDEC Standard Software Data Protection (SDP)
three-byte command sequence. GLS29EE512
contains the optional JEDEC approved Software Data
Protection scheme. Greenliant recommends that SDP
always be enabled, thus, the description of the Write
operations will be given using the SDP enabled
format. The three-byte SDP Enable and SDP Write
commands are identical; therefore, any time a SDP
Write command is issued, Software Data
Protection is automatically assured. The first time
the three-byte SDP command is given, the device
becomes SDP enabled. Subsequent issuance of the
same command bypasses the data protection for the
page being written. At the end of the desired Page-
Write, the entire device remains protected. For
additional descriptions, please see the application
note, Protecting Against Unintentional Writes When
Using Single Power Supply Flash Memories.

The Write operation consists of three steps. Step 1 is
the three-byte load sequence for Software Data
Protection. Step 2 is the byte-load cycle to a page
buffer of GLS29EES512. Steps 1 and 2 use the same
timing for both operations. Step 3 is an internally
controlled Write cycle for writing the data loaded in the
page buffer into the memory array for nonvolatile
storage.

During both the SDP three-byte load sequence and
the byte-load cycle, the addresses are latched by the
falling edge of either CE# or WE#, whichever occurs
last. The data is latched by the rising edge of either
CE# or WE#, whichever occurs first. The internal
Write cycle is initiated by the TsLco timer after the
rising edge of WE# or CE#, whichever occurs first.
The Write cycle, once initiated, will continue to
completion, typically within 5 ms. See Figures 4 and 5
for WE# and CE# controlled Page-Write cycle timing
diagrams and Figures 15 and 17 for flowcharts.
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The Write operation has three functional cycles: the
Software Data Protection load sequence, the page-
load cycle, and the internal Write cycle. The Software
Data Protection consists of a specific three-byte load
sequence that allows writing to the selected page and
will leave GLS29EE512 protected at the end of the
Page-Write. The page-load cycle consists of loading 1
to 128 Bytes of data into the page buffer. The internal
Write cycle consists of the TeLco time-out and the
write timer operation. During the Write operation, the
only valid reads are Data# Polling and Toggle Bit.

The Page-Write operation allows the loading of up to
128 Bytes of data into the page buffer of
GLS29EE512 before the initiation of the internal Write
cycle. During the internal Write cycle, all the data in
the page buffer is written simultaneously into the
memory array. Hence, the Page-Write feature of
GLS29EE512 allows the entire memory to be written
in as little as 2.5 seconds. During the internal Write
cycle, the host is free to perform additional tasks, such
as to fetch data from other locations in the system to
set up the write to the next page. In each Page-Write
operation, all the bytes that are loaded into the page
buffer must have the same page address, i.e. A7
through Aie. Any byte not loaded with user data will
be written to FFH.

See Figures 4 and 5 for the Page-Write cycle timing
diagrams. If after the completion of the three-byte
SDP load sequence or the initial byte-load cycle, the
host loads a second byte into the page buffer within a
byte-load cycle time (TeLc) of 100 us, GLS29EE512
will stay in the page-load cycle. Additional bytes are
then loaded consecutively. The page-load cycle will
be terminated if no additional byte is loaded into the
page buffer within 200 ys (TeLco) from the last byte-
load cycle, i.e., no subsequent WE# or CE# high-to-
low transition after the last rising edge of WE# or CE#.
Data in the page buffer can be changed by a
subsequent byte-load cycle. The page-load period can
continue indefinitely, as long as the host continues to
load the device within the byte-load cycle time of 100
us. The page to be loaded is determined by the page
address of the last byte loaded.

Software Chip-Erase

GLS29EES512 provides a Chip-Erase operation, which
allows the user to simultaneously clear the entire
memory array to the “1” state. This is useful when the
entire device must be quickly erased.

The Software Chip-Erase operation is initiated by
using a specific six-byte load sequence. After the load
sequence, the device enters into an internally timed
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cycle similar to the Write cycle. During the Erase
operation, the only valid read is Toggle Bit. See Table
4 for the load sequence, Figure 9 for timing diagram,
and Figure 18 for the flowchart.

Write Operation Status Detection

GLS29EE512 provides two software means to detect
the completion of a Write cycle, in order to optimize
the system Write cycle time. The software detection
includes two status bits: Data# Polling (DQ7) and
Toggle Bit (DQs). The end of write detection mode is
enabled after the rising WE# or CE# whichever occurs
first, which initiates the internal Write cycle.

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
DQs. In order 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 GLS29EE512 is in the internal Write cycle, any
attempt to read DQ7 of the last byte loaded during the
byte-load cycle will receive the complement of the true
data. Once the Write cycle is completed, DQ7 will
show 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 uys. See Figure 6 for Data#
Polling timing diagram and Figure 16 for a flowchart.

Toggle Bit (DQs)

During the internal Write cycle, any consecutive
attempts to read DQse will produce alternating ‘0’s and
‘1’s, i.e., toggling between 0 and 1. When the Write
cycle is completed, the toggling will stop. The device
is then ready for the next operation. See Figure 7 for
Toggle Bit timing diagram and Figure 15 for a
flowchart. The initial read of the Toggle Bit will
typically be a “1”.

Data Protection

GLS29EE512 provide both hardware and software
features to protect nonvolatile data from inadvertent
writes.

| T
These specifications are subject to change without notice.
© 2018 Greenliant

GLS FS0019 Rev. 01

Datasheet 11.000
July 2018
Hardware Data Protection

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

Vbp Power Up/Down Detection: The Write operation is
inhibited when Vbp is less than 2.5V.

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)

GLS29EE512 provides the JEDEC approved optional
Software Data Protection scheme for all data
alteration operations, i.e., Write and Chip-Erase. With
this scheme, any Write operation requires the
inclusion of a series of three byte-load operations to
precede the data loading operation. The three-byte
load sequence is used to initiate the Write cycle,
providing optimal protection from inadvertent Write
operations, e.g., during the system power-up or
power-down. The GLS29EE512 is shipped with the
Software Data Protection disabled.

The software protection scheme can be enabled by
applying a three-byte sequence to the device, during a
page-load cycle (Figures 4 and 5). The device will
then be automatically set into the data protect mode.
Any subsequent Write operation will require the
preceding three-byte sequence. See Table 4 for the
specific software command codes and Figures 4 and
5 for the timing diagrams. To set the device into the
unprotected mode, a six-byte sequence is required.
See Table 4 for the specific codes and Figure 8 for the
timing diagram. If a Write is attempted while SDP is
enabled the device will be in a non-accessible state
for ~ 300 us. Greenliant recommends Software Data
Protection always be enabled. See Figure 16 for
flowcharts.

GLS29EE512 Software Data Protection is a global
command, protecting (or unprotecting) all pages in the
entire memory array once enabled (or disabled).
Therefore, using SDP for a single Page-Write will
enable SDP for the entire array. Single pages by
themselves cannot be SDP enabled or disabled,
although the page addressed during the SDP write will
be written.

Single power supply reprogrammable nonvolatile
memories may be unintentionally altered. Greenliant
strongly recommends that Software Data Protection
(SDP) always be enabled. GLS29EE512 should be
programmed using the SDP command sequence.
Greenliant recommends the SDP Disable Command
Sequence not be issued to the device prior to writing.
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Please refer to the following application note for more
information on using SDP, Protecting Against
Unintentional Writes When Using Single Power
Supply Flash Memories.

Product Identification

The Product Identification mode identifies the device
as GLS29EE512 and manufacturer as Greenliant.
This mode is accessed via software. For details, see
Table 4, Figure 10 for the software ID entry, and Read
timing diagram and Figure 17 for the ID entry
command sequence flowchart.

Table 1: Product Identification

Address Data
Manufacturer’s ID 0000H BFH 0000H BFH
Device ID
GLS29EE512 0001H 5DH 0001H 5DH

8 Greenliant
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Product Identification Mode Exit

In order to return to the standard Read mode, the
Software Product Identification mode must be exited.
Exiting is accomplished by issuing the Software ID
Exit (reset) operation, which returns the device to the
Read operation. The Reset operation may also be
used to reset the device to the Read mode after an
inadvertent transient condition that apparently causes
the device to behave abnormally, e.g., not read
correctly. See Table 4 for software command codes,
Figure 11 for timing waveform, and Figure 17 for a
flowchart.
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Figure 1: Pin Assignment for 32-Lead PLCC
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Figure 2: Pin Assignment for 32-Lead TSOP
Table 2: Pin Description
Symbol | Pin Name Functions
Aqs-As Row Address Inputs To provide memory addresses. Row addresses define a page for a Write cycle.
Ag-Ag Column Address Inputs | Column Addresses are toggled to load page data
DQ7-DQg | Data Inputioutput To output data during Read cycles and receive input data during Write cycles.
Data is intemally 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# Qutput Enable To gate the data output buffers.
WE# Write Enable To control the Write operations.
Voo Power Supply To provide: 5.0V supply (4.5-5.5V) for GLS29EES12
Vss Ground
NC Mo Connection Unconnected pins.
T2.3 1060
o
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Table 3: Operation Modes Selection

Mode CE# | OE# | WE# | DQ Address
Read Vie | Vi Vin | Dour Ay
Page-Write ViL Vin Wi Din By
Standby Viy X X High Z X
Write Inhibit X Wi X High Zf Dour X

X X Viy | High Z/ Doyt X
Software Chip-Erase ViL Vi WVie | Dy Ay See Table 4
Product Identification
Software Mode ViL Vi Vi | Manufacturer's ID (BFH) See Table 4

Device ID?
SDP Enable Mode Vi Vin Wi See Table 4
SDP Disable Mode Vi Vin Wi See Table 4
T34 1060
1. X can be V, or V,y, but no other value.
2. Device ID = 5DH for GLS29EE512
Table 4: Software Command Sequence
Command 1st Bus 2nd Bus 3rd Bus dth Bus 5th Bus 6th Bus
Sequence Write Cycle Write Cycle Write Cycle Write Cycle Write Cycle Write Cycle
Addr' | Data | Addr! | Data | Addr' | Data | Addr' | Data | Addr' | Data | Addr' | Data

Software 5555H | AAH | 2AAAH | 55H | 5555H | AOH | Addr? | Data
Data Protect Enable
& Page-Write
Software Chip- 5555H | AAH | 2AAAH | 55H | 5555H | BOH | 5555H | AAH | 2AAAH | 55H | 5555H | 10H
Erase®
Software |D Entry*® | 5555H | AAH | 2AAAH | 55H | 5555H | 90H
Software 1D Exit 5555H | AAH | 2AAAH | 55H | 5555H | FOH
Altemate 5555H | AAH | 2AAAH | 55H | 5555H | BOH | 5555H | AAH | 2AAAH | 55H | 5555H | 60H
Software 1D Entry®

T44 1060

1. Address format A4-Aq (Hex), Address A5 can be V, or Vi,, but no other value
2. Page-Write consists of loading up to 128 Bytes (As-Ag)
3. The software Chip-Erase function is not supported by the industrial temperature part.
Please contact Greenliant if you require this function for an industrial temperature part.
4. The device does not remain in Software Product ID mode if powered down.
5. With Aj4-A; = 0; Greenliant Manufacturer’s ID = BFH, is read with A; =0,
GLS29EE512 Device ID = 5DH, is read with Ag =
6. Alternate six-byte Software Product ID Command Code
Note: This product supports both the JEDEC standard three-byte command code sequence and Greenliant’s
original six-byte command code sequence. For new designs, Greenliant recommends that the three-byte
command code sequence be used.
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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
datasheet is not implied. Exposure to absolute maximum stress rating conditions may affect device reliability.)

Temperature Under Bias . . . ... ..ot -55°C to +125°C
Storage TEMPEIatUIe . . . . . ..t e e e -65°C to +150°C
D. C. Voltage on Any Pinto Ground Potential . . . .......... . ... ... . . ... -0.5V to Vbp+0.5Vv
Transient Voltage (<20 ns) on Any Pinto Ground Potential . ............................ -2.0V to Vbp+2.0V
Voltage on Ao Pinto Ground Potential . . .......... . . e -0.5V to 14.0V
Package Power Dissipation Capability (TA=25%C) . . .. oot e e e e e 1.0W
Through Hole Lead Soldering Temperature (10 Seconds) . . ...ttt e e 300°C
Surface Mount Solder Reflow Temperature’ . . ... ... 260°C for 10 seconds
Output Short Circuit CUITENE o e e e e e e e e e e 100 mA

1. All packages are 260°C capable in both non-Pb and with-Pb solder versions.
2. Outputs shorted for no more than one second. No more than one output shorted at a time.

Operating Range for GLS29EE512

Range Ambient Temp Voo
Commercial 0°C to +70°C 4.5-55V
Industrial -40°C to +85°C 4.5-5.5V

AC Conditions of Test

Input Rise/Fall Time . . ... ... ... 10 ns

Output Load . .. .................. 1TTL Gate and C_ =100 pF
See Figures 12 and 13

Table 5: DC Operating Characteristics VDD = 4.5-5.5V for GLS29EE512

Limits
Symbol | Parameter Min Max | Units | Test Conditions
loo Power SLIFII‘[Z”'&II Current Address input=\-’||_1-NH-r, at =1Trc Min,
Voo=Voo Max
Read 30 mA | CE#=0E#=V, , WE#=V |y, all 'Os open
Program and Erase 50 mA | CEE=WE#=V\, OB#=V 4, Vop=Vop Max
lzg1 Standby Voo Current 3 mA CE#=0E#=WE#=Vn, Vop=Vop Max
(TTL input)
lsg2 Standby Voo Current 50 IJA CE#=0E#F=WE#=Vgp -0.3V, Vop=Vop Max
(CMOS input)
ILi Input Leakage Current 1 pA | Viy=GND to Vpp, Vop=Voo Max
ILo OLItpLIt Leakage Current 10 }..If”\ Vour=GND to Voo, Vop=Voo Max
ViL Input Low Voltage 0.8 W YVop=Voop Min
Vin Input High Voltage 20 WV Voo=Vop Max
VaL OLItpLIt Low VD|tﬂgE 0.4 W lor=2.1 mA, Vop=%op Min
Vaon Cutput High Voltage 24 v loy=-400 pA, Vpp=Ypp Min
T5.2 1060
mange without notice. 07/26/2018
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Table 6: Reliability Characteristics
Symbol Parameter Minimum Specification Units Test Method
Mznp! Endurance Cycles JEDEC Standard A117
Tog! Data Retention Years JEDEC Standard A103
It Latch Up maA JEDEC Standard 78
Ta.5 1080

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

could affect this parameter.

AC Characteristics

Table 7: Read Cycle Timing Parameters for GLS29EES512

Symbol Parameter Min Max Units
Tro Read Cycle Time 70 ns
Tce Chip Enable Access Time 70 ns
Tan Address Access Time 70 ns
Toe Output Enable Access Time 30 ns
Toe! CE# Low to Active Output ns
Toz! OE# Low to Active Qutput ns
Tenz! CE# High to High-Z Output 20 ns
Tonz" OE# High to High-Z Output 20 ns
Toy' Output Hold from Address Change 0 ns
Tr.3 1060

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

could affect this parameter.

Table 8: Page-Write Cycle Timing Parameters

Symbol Parameter Min Max Units
Twe Write Cycle (Erase and Program) 10 ms
Tas Address Setup Time 0 ns
Tan Address Hold Time 50 ns
Tes WE# and CE# Sefup Time 0 ns
TenH WE# and CE# Hold Time ns
Toes OE# High Setup Time ns
Toen OE# High Hold Time 0 ns
Ter CE# Pulse Width 70 ns
Twe WE# Pulse Width 70 ns
Tps Data Setup Time 35 ns
Ton' Data Hold Time 0 ns
TeLc! Byte Load Cycle Time 0.05 100 us
TeLca’ Byte Load Cycle Time 200 ps
Tioa! Software 1D Access and Exit Time 10 us
Tsce Softiware Chip-Erase 20 ms
TE.4 1060

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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| TRC Taa

ADDRESS Arso  TXXCLRXXICXXIIT X XRXCRRNCNK

CE# s /

ToE
OE# 1
Tolz—| |—
VH i Tonz

=

. Toz Tan Tehz
HIGH-Z
DQ7p DATAVALID DATAWALID
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Figure 3: Read Cycle Timing Diagram

Three-Byte Sequence for
Enabling SDP

Tas
ADDRESS Atsg __ ) 5555  28AA X 5555{ ‘_IMM 8 X000 §§ Q0N
Tes—| |— —| |~—TcH
e W o ng 7SN f77; $§ T

Toes —'-| -— —- |"_TDEH

OE® N/ Vi JNANY W\ §§ 7777 Y §§ 7/

Tan

Twe TBLC | —| l—Taco
wer [\ ./ \J \ / ﬁ /S \_J( 5
—| |—TpH
Dazo _ X Aa X 55 X A0 }fmmfwm §§ D000N__—§§ —(_
SWOD  SW1  Sw2 —-| Tps |~ — Twe —

BYTED BYTE 1 BYTE 127

[

1060 FOS.0

Figure 4: WE# Controlled Page-Write Cycle Timing Diagram
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Three-Byte Saquence for
Enabling SDP

ADDRESS A15.0 {5655 22AA 5555)E )LEEEEXM §§ OC_XC00000X 9§ X0

.TL.. TeLc —| |*=—TgLco
cex . \/ \/ \J \ .' L /58 \ J | .

TOES—"| - — I“*TOEH

OE# X7 N {,{zzzzy{ \\ §§ 7777 INNAR S W2/
we A A k] 4% IS NS T

parg X AA X 55 X A0 |XTOGOROMCE00 Dama LD §§ 0O — §§ —
SWO  SW1  Sw2 _Tos | Twe
BYTE 0 BYTE 1 BYTE 127

1060 FOE.0

Figure 5: CE# Controlled Page-Write Cycle Timing Diagram

AoDRESSAso Koo C S O 00X X

Tee

e\ L s

)L_/— s ﬂ_/—\_J(*—

WE# \ / 5 |

pa; —(_[p ) . D# 5 D% ) { D }

1080 FO7.0

Figure 6: Data# Polling Timing Diagram

I
These specifications are subject to change without notice. 07/26/2018
© 2018 Greenliant 10 S71060

GLS FS0019 Rev. 01



GLS29EE512 Small-Sector Flash™ G = ®
512 Kbit (64K x8) Page-Write EEPROM E reenllant

Datasheet 11.000

July 2018

ADDRESS A5 g CROCRCROGOCTOCA000 §§ 00RO

CE# _\_’—{f_/—\_ §§ —

ToEH Toe ToEs
OE# LSS w

WE# [ 5 |

o —( [ >— —§__— —f —C

Twe * TeLco

TWO READ CYCLES
WITH SAME OUTPUTS

1060 FO3.0

Figure 7: Toggle Bit Timing Diagram

Six-Byte Sequence for Disabling
Software Data Protection . we

ADDRESSA1sg _X_[5555 X 2Aan ) 5555 ) 5555 X 2aan X 555 XIOUOCOOCOOCONL  §§ X000

Ml

Darg —f_AA X 5 X 80 X A X 55 X 20 ) 5

cee N AN N SN N N TS T

OE# _f \VAERR\VARRR\VARRR\VARRV AR V////////// I Y

wer ) H W 5§ L

TeLC
SW3 Swd SWh
1080 FO2.0
Figure 8: Software Data Protect Disable Timing Diagram
o
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Six-Byte Code for Software Chip-Erase TscE

ADDRESS Ajgg N 5555 X 2AAA X 5555 W 5555 N 2aAA X 5855 XXUouaovaonl S X000

DQ7g — AA X 5 ¥ 80 X Aa X s X 10 ) 5

M

cer NN AN N AN AN IS TN

o _ /W W W W W S

T

Twe BLCO
wes —*M f§ L
~—TaLe

SWO SW1 SW2 SW3 SW4 SW5

1060 F10.0

Figure 9: Software Chip-Erase Timing Diagram

Three-Byte Sequence
for Software [D Entry

ADDRESS|Aq0 _X_5955 X 2aAA X 5555 XIOCOOOOOC0X_oooo X ooot )G00000000RRCCA00GG

= [ Taa
DQ7.g (aa X 855 Y 90 )@ME{( BF ¥ 5D )

Tipa
CE# \ N/ / \ /

o= f W W W )

Jwe
WE# h [\ I
- ~—TBLC
SWO0 SW1 SW2
1080 F11.0

Figure 10: Software ID Entry and Read
I
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Three-Byte Sequence
for Software |D Exit and Reset

ADDRESS Asag X |5555 N 2aaa X 5555 0000000000000 OO

DQ7.9 _Aa h 55 X FO ROOCURNOUOOANOOURARARARCRUARAN)

CE# h /7-/\ /7}\ A h

oer W W WL T

Twe
WE# \ } + /N { AR VAR
<~ TBLC

SWOo SwW1 SW2 1060 E120
Figure 11: Software ID Exit and Reset
I
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GLS29EE512 Small-Sector Flash™
512 Kbit (64K x8) Page-Write EEPROM

I& Greenliant’

Datasheet 11.000
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VIHT

Vi

VHT 5 VHT
INPUT > REFERENCE F’O|NTS< OUTPUT
wiT ViT
§S

1080 F12.0

AC test inputs are driven at Vgt (2.4V) for a logic 1" and V1 (0.4 V) for a logic “07. Measurement reference points for
inputs and outputs are Vi (2.0 V) and Vi1 (0.8 V). Input rise and fall imes (10% <= 90%) are <10 ns.

Note: Vyr- Vicy Test
WiT - Viow Test
Wit - VinpuT HIGH Test
Wit - Vineut LOW Test
Figure 12: AC Input/Output Reference Waveforms
Voo
QO TOTESTER
RLHIGH
TODUT O/ O _L et
w
CL -|— Ry Low 4
k 4
= 1060 F14.0

Figure 13: Test Load Example
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. Software Data
See Figure 16 Protect Write
Command

!

Set Page
Address

i

Set Byte
Address =0

Load Byte
Data

Increment
Byte Address
By 1

-

Byte
Address =
1287

Yes

Mo

Wait TgLcoO

!

Wait for end of
Write (Tw,
Data# Polling bit
or Toggle bit
operation)

Write
Completed

1080 Fi5.0

Figure 14: Write Algorithm
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GLS29EE512 Small-Sector Flash™
512 Kbit (64K x8) Page-Write EEPROM
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Internal Timer

FPage-Write
Initiated

l

Wait Twc

Write

Completed

Toggle Bit

Page-Write
Initiated

-

T

Data# Polling

Page-Write
Initiated

-

Read a byte
from page

l

Read same

byte

L

Read DQ7y
(Data for last
byte loaded)

l

No

Is DQy =

true data?

Write
Completed

Write
Completed
1080 F16.0
Figure 15: Wait Options
I
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Software Data Protect Enable Software Data Protect
Command Sequence Disable Command Sequence
Write data: AAH Write data: AAH
Address: 5555H Address: 5555H
¥ L
Write data: 55H Write data: 55H
Address: 2AAAH Address: 2AAAH
L i L
Write data: AOH Write data: 80H
Address: 5555H Address: 5555H
i Load 0 to i Optional Page Load Write data: AAH
] 128 Bytes of ;  Operalion Address: 5555H
i page data ! i
Write data: 55H
Wait TR CO Address: 2ZAAAH
L]
Write data: 20H
Wait Twec Address: 5555H
L)
Wait T
SDP Enabled BLCO
Wait Twc
SDP Disabled
1080 Fi7.0
Figure 16: Software Data Protection Flowcharts
]
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Software Product ID Entry Software Product ID Exit &
Command Sequence Reset Command Sequence
Write data: AAH Write data: AAH
Address: 5555H Address: 5555H
r L
Write data: 55H Write data: 55H
Address: 2AAAH Address: 2AAAH
r L
Write data: 90H Write data: FOH
Address: 5555H Address: b555H
Pause 10 ps Pause 10 ps
r 3
Read Software 1D Return to normal
operation
1060 F1B8.0
Figure 17: Software Product Command Flowcharts
These specifications are subject to change without notice. 07/26/2018
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Software Chip-Erase
Command Sequence

Write data: AAH
Address: 5555H

Write data: 56H
Address: 2ZAAAH

Write data: 80H
Address: 5555H

Write data: AAH
Address: 5555H

T

Write data: 55H
Address: 2ZAAAH

Write data: 10H
Address: 5555H

Wait TscE

L

Chip-Erase
to FFH

1060 F10.0

Figure 18: Software Chip-Erase Command Codes
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Product Ordering Information

GLS 29 EE 512- 70- 4C - NH - E
XX XX XXXX- XXX - XX - XXX - X

—I_— Environmental Attribute

E = non-Pb solder (RoHS Compliant)

Package Modifier
H = 32 leads

Package Type
E = TSOP (type 1, die up, 8mm x 20mm)
N =PLCC

Operation Temperature
C = Commercial: 0°C to +70°C
| = Industrial: -40°C to +85°C

Minimum Endurance
4 =10,000 cycle

Read Access Speed
70=70ns

Device Density
512 = 512 Kbit

Function
E = Page-Write

\Voltage
E =4.5Vto 5.5V

Product Series
29 = Page-Write Flash

Valid Combinations

Valid product combinations are those that are in the mass production or will be in the mass production. Consult
your Greenliant sales representative to confirm availability of the valid combinations and to determine availability
of new product combinations.

GLS29EE512-70-4C-NHE GLS29EE512-70-4C-EHE
GLS29EE512-70-41-NHE GLS29EE512-70-41-EHE

Note: The software Chip-Erase function is not supported by the industrial temperature part.
Please contact Greenliant if this function is required in an industrial temperature part.

|
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GLS29EE512 Small-Sector Flash™ n ®
512 Kbit (64K x8) Page-Write EEPROM E Greenllant

Datasheet 11.000

Mote: 1. Complies with JEDEC publication 85 MS-016 AE dimensions, although some dimensions may be more stringent.
2_All linear dimensions are in inches (max/min).
3. Dimensions do not include mold flash. Maximum allowable mold flash is .008 inches.
4. Coplanarity: 4 mils. 32-plec-NH-3

July 2018
Package Diagrams
§ TOP VIEW SIDE VIEW BOTTOM VIEW §
: 495 . |
: 485 |
' Pin y ' :
! i 048 .029 : !
i ldentifier === L20R. Ued | |
| oap7) |- \\% . L max 0z |
! L T imEmE | 1101 !
; t ) | |
T O ul
! 0420 H !
: ‘0480 ul :
| 505 553 O H 4 o |
| B35 B4y H + ]} |
! O o !
| O O !
| : B |
: E 7 1
i J |
: i Se— — - - | Eﬁ_l:l O
050
! BSC

32-Lead Plastic Lead Chip Carrier (PLCC)
Greenliant Package Code: NH

I
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Fin # 1 |dentifier

e

— ¥ = ]
g O —

— —

— =

T —

—T —

— = 810
— ™ Fon
— — 700
— =

| m— —

— —

— —

—4 —

—4 —

— — "

|__ 1850 __|
| 18.30 |
. " DETAIL

5

=

T\ f 120

[ max.

f—— -q—_ﬂ'TD “-. _-'¥\\_‘_i
; : 2020 -

N 19.30 '|

Mote: 1.Complies with JEDEC publication 95 MO-142 BD dimensions,

: although some dimensions may be more stringent. H
2 All linear dimensions are in millimeters (max/min). 1mm
3.Coplanarity: 0.1 mm

: 4 Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25mm between leads. 32-tsop-EHT .

i |

32-Lead Thin Small Outline Package (TSOP) 8mm x 20mm
Greenliant Package Code: EH
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Table 9: Revision History
Number Description Date
06.000 2002 Data Book May 2002
« WH package no longer offered
* Removed the SST29EE512 90 ns Read Access Time
07.000 * Removed the SST29LE512 200 ns Read Access Time March 2003
* Removed the SST29VES512 250 ns Read Access Time
« Clarified IDD Write to be Program and Erase in Table 6 on page 11
« 2004 Data Book
08.000 « Added non-Pb MPNs and removed footnote (See page 22) November 2003
* Removed 2.7V and 3V devices, and associated MPNSs; refer to EOL Product
Data Sheet S71060(01)
09.000 I-Added _Roy!—IS compliance information on page 1 and in the “Product Ordering September 2005
nformation” on page 22
« Clarified the Solder Temperature Profile under “Absolute Maximum Stress
Ratings” on page 9
10.000 Transferred from SST to Greenliant May 2010
11.000 PH package no longer offered July 2018

© 2018 Greenliant. All rights reserved.

Greenliant and the Greenliant logo are registered trademarks, and Small-Sector Flash is a trademark of
Greenliant. All other trademarks and registered trademarks are the property of their respective owners.

Specifications are subject to change without notice. Memory sizes denote raw storage capacity; actual usable
capacity may be less.

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

www.greenliant.com
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for EEPROM category:
Click to view products by Greenliant manufacturer:

Other Similar products are found below :

M?29F040-70K6 718278CB 718620G 444358RB 444362FB BRO93C46-WMN/TP EEROMH CAT25320YIGT-KK LE24C162-R-E 5962-
8751409Y A BRI9016AF-WE2 LE2464DXATBG CAS93C66VP2I-GT3 W60002FT20T CAT24S128C4UTR ZD24C64B-SSGMAO
BL24C04F-RRRC S-25C040A01-18T1U AT24C256BY 7-YH-T M24C64-DFCT6TPK BR24C21FJE2 BR24G02FVJ-3GTE2 BR24L16FJ-
WE2 BR24L16FVJWE2 BR24S16FJ}WE2 BR24S256F-WE2 BR93L56RFV-WE2 BRO3L66F-WE2 BR93L 76RFV-WE2
CAT24C64CACTR CHL24C32WEGT3 AT28HC256E-12SU-T AT93C46DY6-YH-T 93LC66BT-I/ST BR24TO02FVT-WSGE2 M35B32-
WMNG6TP M24C64-FMC6TG M24C08-WDWG6TP CAT25080VP2IGTQH CAT25020ZIGT-QP CAT24C01VP2I-GT3 CAT93C76BZI-GT3
CAT64LCA0WI-T3 CAT25256HU4E-GT3 CAT25128VP2I-GT3 CAT25040VP2I-GT3 CAT25020VP2I-GT3 CAT24C16ZI-G
CAT24C05LI-G CAT24C01ZI-G



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/memory-ics/eeprom
https://www.x-on.com.au/manufacturer/greenliant
https://www.x-on.com.au/mpn/stmicroelectronics/m29f04070k6
https://www.x-on.com.au/mpn/stmicroelectronics/718278cb
https://www.x-on.com.au/mpn/stmicroelectronics/718620g
https://www.x-on.com.au/mpn/stmicroelectronics/444358rb
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https://www.x-on.com.au/mpn/ablic/s25c040a0ii8t1u
https://www.x-on.com.au/mpn/microchip/at24c256by7yht
https://www.x-on.com.au/mpn/stmicroelectronics/m24c64dfct6tpk
https://www.x-on.com.au/mpn/rohm/br24c21fje2
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https://www.x-on.com.au/mpn/microchip/at93c46dy6yht
https://www.x-on.com.au/mpn/microchip/93lc66btist
https://www.x-on.com.au/mpn/rohm/br24t02fvtwsge2
https://www.x-on.com.au/mpn/stmicroelectronics/m35b32wmn6tp
https://www.x-on.com.au/mpn/stmicroelectronics/m35b32wmn6tp
https://www.x-on.com.au/mpn/stmicroelectronics/m24c64fmc6tg
https://www.x-on.com.au/mpn/stmicroelectronics/m24c08wdw6tp
https://www.x-on.com.au/mpn/onsemiconductor/cat25080vp2igtqh
https://www.x-on.com.au/mpn/onsemiconductor/cat25020zigtqp
https://www.x-on.com.au/mpn/onsemiconductor/cat24c01vp2igt3
https://www.x-on.com.au/mpn/onsemiconductor/cat93c76bzigt3
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