1/ AUSTIN SEMICONDUCTOR, INC.

AS8F512K32
512K x 32 FLASH

FLASH MODULE

AVAILABLE AS MILITARY

SPECIFICATIONS
*SMD 5962-94612
*MIL-STD-883

FEATURES
*  SMD 5962-94612 Pending
*  Fast Access Times: 70, 90, 120 and 150ns
*  Operation with single 5 volt supply
»  User configurable as 512Kx32, 1Mx16, or 2Mx8
*  FEight Equal Sectors of 64K Bytes for each 512Kx8
*  Compatible with JEDEC EEPROM command set
*  Any Combination of Sectors can be Erased
*  Supports Full Chip Erase
*  Embedded Erase and Program Algorithms
* TTL Compatible Inputs and CMOS Outputs
*  Built in decoupling caps for low noise operation
*  Suspend Erase/Resume Function
* Individual Byte Read/ Write Control
* 10,000 Program/Erase Cycles
*  Packaging
68 lead CQFP
66 pin PGA

GENERAL DESCRIPTION

The Austin Semiconductor, Inc. AS8F512K32 is a 16
Megabit CMOS FLASH Module organized as 512Kx32
bits. The AS8F512K32 achieves high speed access (70 to
150 ns), low power consumption and high reliability by
employing advanced CMOS memory technology.

An on-chip state machine controls the program and
erase functions. The embedded byte-program and sector/
chip erase functions are fully automatic. Data-protection
of any sector combination is accomplished using a hard-
ware sector-protection feature.

The Erase/Resume function allows the sector erase
operation to read data from, or program to a non-erasing
sector, then resume the erase operation.

Device operations are selected by using standard
commands into the command register using standard
microprocessor write timings. The command register
acts as an input to an internal state machine that inter-
prets the commands, controls the erase and program-
ming operations, outputs the status of the device, and
outputs data stored in the device. On initial power-up
operation, the device defaults to the read mode.
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OPERATIONS

Read Mode

A low-level logic signal is applied to CE and
OE pins to read the output of the ASS8F512K32. The CE
is power control and is used for device selection.

The delay from stable address to valid output data
is the address access time (t,,,). The delay from CE
equals logic low and stable addresses to valid output data
is the chip-enable access time (ty ). The output-enable
access time (g, ) is the delay from OE =low logic to
valid output data, when CE =low logic and addresses are
stable for at least t,yo,to v,

Standby Mode
I supply current is reduced by applying a logic-
high on the CE to enter the standby mode. In the standby
mode, the outputs are placed in the high impedance state.
If the device is deselected during erasure or
programming, the device continues to draw active current
until the operation is complete.

Output Disable

OE=V, or CE=V,, output from the device is
disabled and the output pins (DQO - DQ7) are placed in
the high-impedance state.

Erasure and Programming

Erasure and programming of the AS8F512K32
are accomplished by writing a sequence of commands
using standard microprocessor write timings. The
commands are written to a command register and input to
the command state machine. The command state machine
interprets the command entered and initiates program,
erase, suspend, and resume operations as instructed. The
command state machine acts as the interface between the
write-state machine and external chip operations. The
write-state machine controls all voltage generation, pulse
generation, preconditioning and verification of the
contents of the memory. Program and block/chip-erase
functions are fully automatic. Once the end of a program
or erase operation has been reached, the device internally
resets to the read mode. If V. drops below the low-
voltage-detect level (VLKO), any operation in progress is
aborted and the device resets to the read mode. If a byte-
program or chip-erase operation is in progress, additional
program/erase operations are ignored until the operation
completes.
Command Definitions

Operating modes are selected by writing particu-

lar address and data sequences into the command register
Command Sequence Table . The device will reset to read
mode if an incorrect address and data value or writing
them in the incorrect sequence transpires. The command
register does not fill an addressable memory location.
The register is used to store the command sequence,
along with the address and data needed by the memory
array. Commands are written by setting CE=V, and OE=
V,,, and bring WE from logic-high to logic-low. Ad-
dresses are latched on the falling edge of WE and data is
latched on the rising edge of WE. Holding WE =V, and
toggling CE can be used as an alternative.

Read/Reset Command

The read/reset mode is activated by writing either
of the two read/reset command register. The device
remains in this mode until one of the other valid com-
mand sequences is input into the command register.
Memory data can be read with standard microprocessor
read-cycle timing in the read mode.

On power up, the device defaults to the read/
reset mode. A read/reset command sequence if not
required and memory data is available.

Algorithm-Selection Command

The algorithm-selection command allows access
to binary code that matches the device with the proper
programming -and erase-command operations. After
writing the three bus cycle command sequence, the first
byte of the algorithm-selection code (01) can be read
from address XX00. The second byte of the code (A4)
can be read from address XX01. This mode remains in
effect until another valid command sequence is written to
the device.

Byte-Program Command

Byte-programming is a four-bus-cycle-command
sequence. The first three bus cycles put the device into
the program-setup state. The fourth bus cycle loads the
address location and the data to be programmed into the
device. The addresses are latched on the falling edge of
WE and the data is latched on the rising edge of WE in
the fourth cycle. The raising edge of WE starts the byte-
program operation. The embedded byte-programming
function automatically provides needed voltage and timing
to program and verify the cell margin. Any further
commands written to the device during the program
operation are ignored.

Programming can be preformed at any address
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location in any order. When erased, all bits are in a logic
state 1. Logic Os are programmed into the device.
Attempting to program logic 1 into a bit that has been
previously programmed to logic O causes the internal
pulse counter to exceed the pulse-count limit. This sets
the exceed-timing-limit indicator (DQS5) to a logic high
state. Only an erase operation can change bits from logic
0 to logic 1.

The status of the device during the automatic
programming operation can be monitored for the comple-
tion using the data-polling feature or the toggle-bit
feature . See the “operation status” for the full descrip-
tion.

Chip Erase Command

Chip-erase is a six-bus-cycle command se-
quence. The first three bus cycles put the device into the
erase-setup state. The next two bus cycles unlock the
erase mode. The sixth bus cycle loads the chip erase
command. This command sequence is required to ensure
that the memory contents are not erased accidentally. The
raising edge of WE starts the chip erase operation. Any
further commands written to the device during the chip
erase operation is ignored.

The embedded chip erase function automatically
provides voltage and timings needed to program and
verify all the memory cells prior to electrical erase. It
then erases and verifies the cell margin automatically.
The user is not required to program the memory cells
prior to erase. The status of the device during the
automatic chip erase operation can be monitored for
completion using the data-polling feature. See the
"operation status" section for a full description.

Sector-Erase Command

Sector erase is a six-bus-cycle command
sequence. The first three bus cycles put the device into
the erase-setup state. The next two bus cycles unlock the
erase mode. The sixth bus cycle loads the sector erase
command and the sector address location to be erased.
Any address location within the desired sector can be
used. The addresses are latched on the falling edge of WE
in the sixth bus cycle. After a delay of 100-us from the
rising edge of WE, the sector erase operation begins in
the selected source.

Sectors can be selected to be erased concur-
rently during the sector-erase command sequence. For
each additional sector selected for erase, another bus

cycle is issued. The bus cycle loads the next sector-
address location and the sector-erase command. The time
between the end of the previous bus cycle and the start of
the next bus cycle must be less than 100 us-other wise,
the new sector location is not loaded. A time delay of
100 us from the raising edge of the last WE starts the
sector erase operation. If there is a falling edge of WE
within the 100 us time delay, the timer is reset.

One to eight sector address locations can be
loaded in any order. The state of the delay timer can be
monitored using the sector-erase-delay indicator (DQ3).
If DQ3 is logic low, the time delay has not expired. See
the “operation status” for the full description.

Any commands other than erase-suspend (BO) or
sector erase (30) written to the device during the sector
erase operation causes the device to exit the sector erase
mode. The contents of the sector(s) selected for erase is
not valid. To complete the sector-erase operation, reissue
the sector erase command.

The embedded sector erase function
automatically provides voltage and timings needed to
program and verify all the memory cells prior to electri-
cal erase and then erases and verifies the cell margin
automatically. The user is not required to program the
memory cells prior to erase. The status of the device
during the automatic sector erase operation can be
monitored for completion using the data-polling feature
or the toggle bit feature. See the "operation status”
section for a full description.

Erase-Suspend Command

Sector-erase operations may be interrupted by
the erase-suspend command (BO) , in order to read data
from an unaltered sectors of the device. Erase-suspend is
a one-bus-cycle command. The addresses can be V or
V,, and the erase-suspend command (B0) is latched on
the rising edge of WE. Once the sector-erase operation
is in progress, the erase-suspend command request the
internal write-state-machine to halt operation at predeter-
mined break points. The erase-suspend command is valid
only during the sector-erase operation and is valid only
during the byte-programming and chip-erase operations.
The sector-erase delay timer expires immediately if the
erase-suspend command is issued while the delay is
active.

After erase-suspend is issued, the device takes
between 0.1us and 15 us to suspend the operation. The
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toggle bit must be monitored to determine when the
suspend has been executed. When the toggle bit stops
toggling, data can be read from sectors that are not
selected for erase. See the “operation status™ section for
a full definition. Reading from a sector marked for erase
can result in invalid data.

Once the sector-erase operation is suspended,
further writes of the erase-suspend command are ignored.
Any command other than erase-suspend (B0O) or erase-
resume (30H) written to the device during the erase-
suspend mode causes the device to exit the suspend mode.
To complete the sector-erase operation, reissue the
sector-erase command sequence.

Erase-Resume Command

The erase-resume command (30H) restarts a
suspended sector erase operation from where it was
halted to completion. Erase-resume is a one-bus-cycle
command. The addresses can be VIH or VIL and the
erase-resume command (30H) is latched on the rising
edge of WE. When an erase-suspend/ erase-resume
command combination is written, the internal pulse
counter (exceed timing limit) is reset. The erase-resume
command is valid only in the erase-suspend state. After
the erase-resume command is executed, the device
returns to the valid sector-erase state and further writes of
the erase-resume commands are ignored. After the
device has resumed the sector-erase operation, another
erase-resume command can be issued to the device.
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OPERATION STATUS

Status Bit Definition

During operation of the automatic embedded

program and erase functions, the status of the device can
be determined by reading the data state of designated
outputs. The data-polling bit (DQ7) and toggle-bit (DQ6)
require multiple successive reads to observe a change in
the state of the designated output. Operation Status Flags
Table defines the values of the Flag status.

device is valid.
Data-Polling DQ6

The function of toggle-bit status, is to output
data on DQ6 that toggles between 1 and O while the
write-state machine is engaged in a program or erase
operation. When toggle-bit DQ6 stops toggling after two
consecutive reads to the same address, the operation is

Operation Status Flags' Table
Device Operations’ DQ7| DQ6 | DQ5| DQ4 | DQ3 | DQ2 | DQ1 | DQO
Byte-programming in progress D\ T 0 X 0 X X X
Byte-programming exceed time limit D\ T 1 X 0 X X X
Byte-programming complete D D D D D D D D
Sector/chip erase in progress 0 T 0 X 1 X X X
Sector/chip erase exceed time limit 0 T 1 X 1 X X X
Sector/chip erase complete 1 1 1 1 1 1 1 1

NOTES:
1. T=toggle, D=data, X=data undefined
2. DQ4, DQ2, DQ1, DQO are reserved for future use.

Data-Polling DQ7

The data-polling status outputs the complement
of the data latched into the DQ7 data register while the
write-state machine is engaged in a program Or erase
operation. Data bit DQ7 changing from complement to
true indicates the end of an operation. Data-polling is
available only during the byte-programming, chip-erase,
sector-erase, and sector-erase timing delay. Data-polling
is valid after the rising edge of WE in the last bus cycle of
the command sequence loaded into the command register.

During a byte-program operation, reading DQ7
outputs the complement of the DQ7 data to be pro-
grammed at the selected address location. Upon comple-
tion, reading DQ7 outputs the true DQ7 data loaded into
the program data register. During the erase operations,
reading DQ7 outputs a 0. Upon completion, reading DQ7
outputs a 1. Also, data polling must be performed at a
new sector address that is within a sector being erased;
otherwise the status is not valid. When using data-polling,
the address should remain stable throughout the opera-
tion.

During a data-polling read, while WE is low, data
bit DQ7 can change asynchronously. Depending on the
read timing, the system can read valid data on DQ7, while
other DQ pins are still invalid. A subsequent read of the

complete. The toggle-bit is only available during the
byte-programming, chip-erase, and sector-erase timing
delay. Toggle-bit data is valid after the raising edge of
WE in the last bus cycle of the command sequence loaded
into the command register. Depending on the read timing,
DQ6 can stop toggling while other DQ pins are still
invalid. A subsequent read of the device is valid.

Exceed Time Limit DQ5

The program and erase operations use an internal
pulse counter to limit the number of pulses applied. If the
pulse count limit is exceeded, DQS5 is set to a 1 data state.
This indicates that the program or erase operation has
failed. DQ7 will not change from complemented data to
true data and DQ6 will not stop toggling when read. To
continue operation, the device must be reset.

This condition occurs when attempting to
program a logic 1 state into a bit that has been pro-
grammed previously to a logic 0. Only an erase operation
can change bits from O to 1. After reset, the device is
functional and can be erased and reprogrammed.
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Sector-Load- Timer DQ3

DQ3 is the sector-load timer status bit it
determines if the time to load additional sector addresses
has expired. DQ3 remains a logic low for 80 us after
completion of a sector-erase sequence. This indicates
another sector-erase command sequence can be issued.
If DQ3 is at logic high, it indicates that the delay has
expired and attempts to issue additional sector-erase
commands are ignored.

The data polling bit and toggle bit are valid during
the 100 us time delay and can be used to determine if a
valid sector erase command has been issued. To ensure
additional sector erase commands have been accepted, the
status of DQ3 should be read before and after each
additional sector-erase command. If DQ3 is at a logic
low on both reads, then the additional sector-erase was
accepted.
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DATA PROTECTION

Hardware-Sector Protection Feature

This feature disables both programming and
erase operations on any combination of one to eight
sectors. Commands to program or erase a protected
sector do not change the data contained in the sector.
The data-polling and toggle bits operate for 2ius to 100us
and then return to valid data. This feature is enabled using
high-voltage V_, (11.5V to 12V) on address pin A9 and
control pin OE and V; on control pin CE.

The device is delivered with all sector unpro-
tected . Sector-unprotected mode is available to
unprotect protected sectors.

Sector Protect Operation

The sector protect mode is activated when
WE=V_, CE=V__, and address pin A9 and control pin OE
are forced to V. The sector-select address pins Al8,
A17, and A16 are used to select the sector to be pro-
tected. Address pins A0-A15 and I/0O pins DQO- DQ7
must be stable and can be V or V.. Once the addresses
are stable, WE is pulsed low for 100 us. The operation
begins on the falling edge of WE and terminates on the
raising edge of WE.

Sector Protect Verify

Verification of sector protection is activated
when WE=V_, CE=V_, OE=V_, and address pin
A9is V.. Address pins A0 and A6 aresetto V, ,and Al
is set to V.. The sector address pins A18, A17, and A16
select the sector to be verified. The other addresses can
be V, or V. If the sector selected if protected, the DQs
output O1. If the sector selected is unprotected the DQs
output is 00.

Sector protection can also be verified using the
algorithm-selection command. After issuing the three
bus-cycle command sequence, the sector protection
status can be read on DQO. Set address pins AO=V_,
Al=V_,and A6 =V . Sector address pins A18, Al7,
and A16 select the sector to be verified. The remaining
addresses are set to V. If the sector selected is pro-
tected. DQO outputs a 1 state, and if the sector selected is
unprotected DQO outputs a O state. This mode remains in
effect until another valid sequence is written to the
device.

Sector Unprotect

Prior to sector unprotected, all sectors should be
protected using the sector unprotect mode. The sector
unprotect is activated when W=Vm, and control pin CE,
OE, and address pin A9 are forced to V. Address pins
A6, Al12, and A16 are set to V.. The sector select
address pins A18, A17, and Al6 canbe V or V.. All
eight sectors are unprotected in parallel. Once the inputs
are stable, WE is pulsed low for 10ms. The unprotect
operation begins on the falling edge of WE and terminates
on the raising edge of WE.

Sector Unprotect Verify

Verification of the sector unprotected is acti-
vated when WE=V_, OE=V_,CE=V,_, and address pin
A9 =V . Select the sector to be verified. Address Al
and A6 are set to V,and A0 to V. The other addresses
can be V| or V.. If the sector selected is protected, the
DQs output a 01, if sector selected is unprotected the
DQs output a 00. Sector unprotect can also be read using
the algorithm selection command.

Low VCC Write Lock Out

During power-up and power-down , are locked
out for V. less than VLKO If V_<VLKO, the command
inputs is disabled and the device is reset to the read mode.
On power-up, if CE=V_, WE=V_, and OE=V_, the
device does not accept commands on the raising edge of
WE. The device automatically powers up in the read
mode.

Glitiching o
L Pulses of less than 5ns (typical) on WE, OE, and
CE will not issue a write cycle.

Power Supply Consideration

Each device should have as a maximum of 0.1 uF
ceramic capacitor connected between V. and V to
suppress circuit noise. Printed circuit traces to V.
should have be appropriate to handle the current demand
and minimize inductance.
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Select Sector Address
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X = X+1
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Protect
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2
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Write Reset Command

v/
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Flow Chart 1. Sector Protect Algorithm
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Flow Chart 2. Sector Unprotect Algorithm
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Vce Supply Relative to Vss *Stresses greater than those listed under "Absolute

VEC (NOLE 1) cevvieieeeeee e e ee e eee e 2.0V to+7.0V Maximum Ratings" may cause permanent damage to the
A9 (NOLE 2).. e eeeeereeeeeeresreeeseeresere e e 2.0V to +12.5V device. This is a stress rating only and functional

All Other Pins (NOte 1..ccevveveveeveervv i ieennn=2.0V to +7.0V operation of the device at these or any other conditions
Operating Temperature, T, (Ambient).....55°C to +125°C above those indicated in the operation section of this
Storage Temperature .......cccceeeeeeeveveeennens -65°C to +150°C specification is not implied, Exposure to absolute
Power Dissipation..................covvvevvvveeeennnn e LW maximum rating conditions for extended periods may
Short Circuit Output Current (Note 3)....ccccceuvenee 200mA affect reliability.

Lead Temperature (soldering 10 seconds)............ +300°C

Junction Temperature........oeevvvreerseesreessensreesseessennns +165°C

Notes:

1. Minimum DC voltage on input or I/O pins is -0.5V. During Voltage transitions, inputs may overshoot Vss to -2.0V
for periods of up to 20 ns. See Figure 1. Maximum DC voltage on input or I/O pins is Vcc +0.5V. During Voltage
transitions, inputs may overshoot Ve to +2.0V for periods of up to 20 ns. See Figure 2.

2. Minium DC input voltage on A9 pin is -0.5V. During voltage transitions, A9 pins may overshoot Vss to -2.0V for
periods of up to 20 nS. See Figure 1. Maximum DC input voltage on A9 is +12.5V inputs which may overshoot to
+13.5V for periods of up to 20 ns. See Figure 2.

3. No more than one output shorted at a time. Duration of the short circuit should not be greater than one second.

XXX AXXX
I
Figure 1. Figure 2 .
Maximum Negative Overshoot Waveform Maximum Positive Overshoot Waveform
Capacitance Table
V=0V, f=1MHz, TA = 25°C

Symbol Parameter Maximum Units
Coropo A0 - A18 Capacitance 50 pF
Cor OE\ Capacitance 50 pF
Coe :Coe WE\ and Chip Enable Capacitance 20 pF
Co 1/00 - I/0 31 Capacitance 20 pF
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User Bus Operations

Operation CS\1-4|] OE\ |WE\1-4| A0 A1 A6 A9 /0
Read L L H X X X X Data Out
Output Disable L H H X X X X HIGH Z
Standby and Write Inhibit H X X X X X X HIGH Z
Write L H L A0 A1 A6 A9 Data In
Sector Protect L VID L X X X VID X
Verify Sector Protect L L H L H L VID Data Out
Sector Unprotect See Chart 1| See Chart 1 L L H H |seechat1] Data Out
Verify Sector Unprotect L L H L H H VID Data Out
Erase Operations L H See Note 1| See Note 1[See Note 1| See Note 1] See Note 1| See Note 1

Legend:

L=V, ,H=V_, X=Don't Care, V=12V, See DC Charateristics for voltage levels

Note

1. See Chip/Sector Frase Operation Timings and Alternate CE\ Controlled Write Operation Timings.

Sector Address Table
SECTOR A18 A17 A16 ADDRESs RANGE
SA0 0 0 0 00000-0FFFF
SA1 0 0 1 10000-1FFFF
SA2 0 1 0 20000-2FFFF
SA3 0 1 1 30000-3FFFF
SA4 1 0 0 40000-4FFFF
SA5 1 0 1 50000-5FFFF
SA6 1 1 0 60000-6FFFF
SA7 1 1 1 70000-7FFFF

Pin Description
Pin Function
A0-A18 |Address Inputs
I/0 0-31 [Data Input/Qutputs
CE\ 1-4 [Chip Enable
WE\ 1-4 |Write Enable
OE\ |Qutput Enable

Vss  |Device Ground
Voc | Device Internal Power Supply (5.0 V+/- 10%)

ASBF512K32 Austin Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 6/26-D
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AS8F512K32
512K x 32 FLASH

AUSTIN SEMICONDUCTOR, INC.

Command Denfinitions Table

g Bus Cycles
Command Sequence E First Second Third Fourth Fifth Sixth
© | Addr [Data| Addr | Data| Addr [ Data| Addr [Data| Addr | Data| Addr | Data
Reset 1 |IXXXX| FO
Read 4 | 5555 | AA | 2AAA | 55 | 5555 | FO RA | RD
Algorithm Selection 4 | 5555 | AA | 2AAA | 55 5555 1 90 RA | RD
Program 4 | 5555 | AA | 2AAA | 55 | 5555 | A0 PA [ PD
Chip Erase 6 | 5555 | AA | 2AAA | 55 | 5555 ] 80 [ 5555 [ AA | 2AAA | 55 | 5555 10
Sector Erase 6 | 5555 | AA | 2AAA | 55 | 5555 | 80 [ 5555 [ AA | 2AAA | 55 SA 30
Sector Erase Supend XXXX| BO |Erase-supend vaild during sector-erase operation
Sector Erase Resume XXXX| 30 |Erase-resume vaild only after erase supend

Legend:
RA = Address of the location to be read
PA = Address of the location to be programed
SA = Address of the sector to erased
Addresses A18, A17, A16 select 1 of 8 sectors
RD = Data to be read at selected address location

PD = Data to be programmed at selected address location
*Address pin A18, A17, A16, A15 =V or V, for al bus cycle addresses except for program address (PA),

sector address(SA), and read address (RA).

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-65°C < TA < 125°C; Y, = 5V +/- 10%)

Symbol |Parameter Description Test Description Min Max | Unit
I Input Leakage Current Vin = Vgs to Ve +10.0 | MA
lp A9 Input Load Current (Note 3) |A9 =125V 200 LA
lLo Output Leakage Current Vour = Vss to Vee, Vee=Vee Max +10.0 UA
lcc V¢ Active Current CE\=V,, OE\=Vy, V¢ = Ve Max, f = 5SMHz 190 mA
lce2 V¢ Active Current (Note 1,2) |CE\ =V, , OE\= V)4, Vcc = Ve Max, f = 5MHz 240 mA
lees Ve Standby Current Vee = Ve Max, CE\ =V, f = 5MHz 6.5 mA
Vi Input Low Voltage -.05 0.8 \Y
Vi Input High Voltage 2.2 Vect0.5 V
Vp Voltage for Sector Protected Vee =50V 115 12.5 \V;
VoL A9 Output Low Voltage loL = 12mA, Ve = Ve Min 0.45 \Y
Von1 _ lon = -2.5mMA, Ve = Ve Min 0.85 x Ve vV
Vo2 Output High Voltage los = -100pA, Ve = Voo Min Veo-0.4 vV
Viko Low V.. Lock-out Voltage 3.2 4.2 \%
Notes:

1. Icc active while Embedded Program or Embedded Erase Algorithm is in progress.
2. Not 100% tested.
3. Applies to 32 bit operations.

ASBF512K32
REV. 6/26-D
DS000070
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12

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



AUSTIN SEMICONDUCTOR, INC. AS8F512K32

512K x 32 FLASH

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(-55°C < TA < 125°C; Y, = 5V +/- 10%)

AC Read Characteristics

Parameter
s Speed Options i
Symbol Parameter Description Test Setup P P Units
JEDEC] Std. -70 | -90 |-120]|-150
tavav | tre Read Cycle Time (Note 3) CE\=Vy, Min | 70 | 90 | 120|150 | ns
OE\ = V||_
CE\=v,,
tavav tacc Address to Output Delay OE\ = V Max | 70 90 | 120 | 150 ns
=V
teLqv tce |Chip Enable Low to Output Valid Max | 70 90 | 120 | 150 ns
teLav toe | Output Enable Low to Output Delay Max | 35 | 35 | 50 | 55 ns
Read Min 0 ns
t Output Enable Hold
OFH Time (Note 3) Toggle and Min 10 ns
Data\ Polling
Chip Enable High to Output High Z
tenaz thz (Note 2, 3) Max | 20 | 20 | 30 | 35 ns
Output Enable to Output High Z
teHaz tor (Note 2, 3) 20| 20 | 30 | 35 ns
Output Hold Time from Addresses,
taxax ton CE\ or OE\, Whichever Occurs Min 0 0 0 0 ns
First
Notes:
1. See Test Specification for test conditions.
2. Output driver disable time.
3. Guaranteed but not Tested.
Addresses Xi m Addresses Stable - i 3&“;
- SR lape e
cee _ ’V’?‘ =
e Ll dLd e e "“W ......
WEs A
Lt
Moo
Read Operation Timings
Porosers” 13 o

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



I/ AUSTIN SEMICONDUCTOR, INC. AS8F512K32

512K x 32 FLASH

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(-55°C < TA < 125°C; \, = 5V +/- 10%)

Erase and Program WE\ Controlled

Parameter
Symbol Speed Options Units

JEDEC | Std. Parameter Description -70 90 -120 -150
tavav twc  |Write Cycle Time Min 70 90 120 150 ns
tavwi tas |Address Setup Time Min 0 ns
twiax tan  |Address Hold Time Min 45 45 50 50 ns
tovwn tps |Data Setup Time Min 40 45 50 50 ns
twhbx ton  |Write Enable High to Input Transition Min 0 ns
toes |Output Enable Setup Time Min 0 ns
— - Read Recover time Before Write Min 0 ns

(OE\ high to WE\ low)

teLwe tcs |CE\ Setup Time Min 0] ns
twHEH tch  |CE\ Hold Time Min 0 ns
twiwn twp  |Write Pulse Width Min 40 45 50 50 ns
twrwe twen  |Write Pulse Width High Min 20 ns
twawr1 | twawnt |Programming Operation Min 16 us
twiawhz | twewne |Sector Erase Operation Max 30 sec
twawrs | twawns |Chip Erase Operation Max 120 sec
tvcHEL Ve Setup Time Min 50 us
Chip Program Time Max 50 sec

ASBF512K32 Austin Semiconductor, Inc., reserves theright to change products or specifications without nofice.
REV. 6/26-D
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AS8F512K32
AUSTIN SEMICONDUCTOR, INC. 519K x 32 FLASH

Program Operation Timings

Addresses

s

OE#

WER

Data

o {aon <) . {%@sﬁu&){(@w 3
*"iimﬁw

Yoo ﬂ* ’ 2

Nete: B4 = program advess, PD = progeem oata, Sogr 5 the tue dats st ihe program aciess,

ASBF512K32 Austin Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 6/26-D
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AS8F512K32
AUSTIN SEMICONDUCTOR, INC. 519K x 32 FLASH

Chip/Sector Erase Operation Timings

» P WD el e -3 : :
Addresses m}% 2A8R N _sa DK X XY vAa O wa X
i | RESHK B ol aviag oy :

BA = Bectiy dadrsss W8 = Vol ddoress b reading ststes gate

ASBF512K32 Austin Semiconductor, Inc., reserves theright to change products or specifications without nofice.
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AS8F512K32
AUSTIN SEMICONDUCTOR, INC. 519K x 32 FLASH

Data Polling Timings (During Embedded Algorithms)

Ackirenauy

LER

Note: VA = Valid sddvess. Hiustrstion shows Frat status cyole affer sommand sequence, st status read spols, and geay date
A cyle

Toggle Bit Timings ( During Embedded Algorithms)

Ackhounnes

WA = Vil aodress: sol seguived for DO Biustranion shows St Bivo iatue cvols after command seguence, fast stafus reast ceade
et array olate read opele, '

ASBF512K32 Austin Semiconductor, Inc., reserves the right to change products or specifications without notice.
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512K x 32 FLASH

SI) AUSTIN SEMICONDUCTOR, INC. ~ AS8F512K32

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(-55°C < TA < 125°C; \(, = 5V +/- 10%)

Erase and Program CE\ Controlled
Alternate CE\Controlled Writes

Parameter Symbol Parameter Description Speed Options Units
JEDEC Std. -70 -90 -120 -150
tavav twc  |Write Cycle Time Min 70 90 120 150 ns
taver tas  |Address Setup Time Min 0 ns
terax tsv  |Address Hold Time Min 45 45 50 50 ns
toven tos Data Setup Time Min 40 45 50 50 ns
tenox ton Data Hold Time Min 0 ns
taneL tsuee.  |Read Recover time Before Write Min 0 ns
twer tws  |Setup Time, WE\ Min 0 ns
terwn twh Hold Time, WE\ Min 0
teren tce  |Pulse Duration CE\ Low Min 40 45 50 50 ns
tene tcen  |Pulse Duration CE\ High Min 20 ns
by twawhi  |Byte Programming Operation Min 16 us
L twuwhz  |Sector Erase Operation Max 30 sec
Chip Erase Max 120 sec
Chip Programming Max 50 Sec
Asoro s Ausiin Semiconducior, Ing, resones o ight 1o hango producis or spedifcaions wilhout nofico,
DS000070 18
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AUSTIN SEMICONDUCTOR, INC. AS8F512K32

512K x 32 FLASH

Alternate CE Controlled Write Operation Timings

555 for program PA for program
2AA for erase SA for sector erase

555 for chip erase Data# Polling
||

| |
Addresses :>§ ! k : :m% PA X >_
le— twe —>l I*‘As+ .
—e! tayy |

TWH — [-— 11
1/
wer / l/ \ /
™1 |1 teHEL ,/
OE# \ /
4» He— tep he——— twhwH1 cr2l —
¥ ¥ 1
CE# \ | "\ /
/ tws M| tcpr -»}‘-/

e tog r—1tBUsY
— ton ‘
"y %{r Fo I—)

—>{ tRH | A0 for program PO for program
55 for erase 30 for sector erase
10 far chip erase *

Notes:
1. PA = Program Address, PD = Program Data, SA = Sector Address, DQ7# = Complement of Data input, Doyt = Array Data.

2. Figure indicates the last two bus cycles of the command sequence.

ASBF512K32
REV. 6/26-D
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512K x 32 FLASH

ASi) AUSTIN SEMICONDUCTOR, INC. ~ AS8F512k32

Test Conditions

Test Setup Test Specifications
e Test Conditi 55 All Uni
est Conditions - Others nit
2.7k
Device ohms Output Load Cacacitance,CL 30 100 pF
Under ® 1
Test !
i 6.2k wj Input Raise and Fall Time 5 20 ns
CL > ohms H
I ' | Input Pulse Levels 00-30|045-24] Vv
= W Input timing measurement
= 1.5 0.8 \%
l reference levels
; Output timing measurement
—% reference levels 15 20 v
Note:
1. Diodes are IN3064 or equivalant
AS8F512K32 Austin Semiconductor, Inc., reserves the right to change produicts or specifications without notice.
REV. 6/26-D
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AUSTIN SEMICONDUCTOR, INC. AS8F512K32

512K x 32 FLASH

MECHANICAL DEFINITION
for the AS8F512K32 Ceramic Quad Flat Pack

0930

(+/-0.010)
0.880
C+/-0.010)
[ 0.800 ‘
pooonnaaoonnaooannn
_ ] L
— —
— -
— -
— —
— -
0.990 — = 0,015
+/- 0,010 — = +/- 0,002
0.800 = —
0.880 = — i
+/- 0.010) = -
= = ooao]
— —
— -
el s —
CIooonooonooouron
~oles
(+/- 0.010>
j ﬁ 0.155 MAX
ASBF512K32 Austin Semiconductor, Inc,, reserves the right to change products or specifications without nofice.
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512K x 32 FLASH

\SI ) AUSTIN SEMICONDUCTOR, INC. ~ AS8F512K32

MECHANICAL DEFINITIONS
for the AS8F512K32 Pin Grid Array Package
0.220
+/- 0,020
1.170¢1,200)
—] e 0.025¢0.035) T PIN 1
0.600BSC
I — £4 X 0.045(0.055)

= o o & o0 B
— © O O 0 O O
— vse — O © O © © ©O
— @ @ @ @ @ @ 1.000BSC
— © O O O O ©O

1.140¢1.150) — @ @ @ @ @ @
:Ii @ @ @ @ @ @ 1.170¢1.200>
:ol‘mmasc @ @ @ @ © @
=7 © © O © © O
:'ieexomem‘oam @ @ @ @ @ @
1:T ?) QO © O © (i
Rt
PIN 66 PIN 11
P S200 2 o

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



