DENSE-PAC 32 Megabit FLASH EEPROM
MICROSYSTEMS DP5Z2MX16PAN3

PRELIMINARY

DESCRIPTION:

The DP5Z2MX16PAn3 SLCC devices are a revolutionary new memory
subsystem using Dense-Pac Microsystems ceramic Stackable Leadless Chip
Carriers (SLCC). Available unleaded, straight leaded, ] leaded, gullwing
leaded packages, or mounted on a 50-pin PGA co-fired ceramic substrate.
The Device packs 32-Megabits of FLASH EEPROM in an area as small as
0.463 in2 while maintaining a total height as low as 0.171 inches.

The DP5Z2MX16PAN3 is a 2 Meg x 8 FLASH EEPROM based memory
module. Each SLCC is hermetically sealed making the module suitable for
commercial, industrial and military applications.

By using SLCCs, the Stack family of modules offer a higher board density
of memory than available with conventional through-hole, surface mount or
hybrid techniques.

FEATURES:
Organization: 2 Megx 16

Fast Access Times: 70%*, 90, 120, 150ns (max.)
*Vpp = 5.0V 5%

Single 5.0 Volt Power Supply

High-Density Symmetrically Blocked Architecture
- 32 Uniform Sectors of 64 Kbyts Each

Extended Cycling Capability
- 100,000 Write/Erase Cycles per Sector

Automated Erase and Program Cycles
- Command User Interface
- Status Register

SRAM-Compatible Write Interface

Hardware Data Protection Feature
- Erase / Write Lockout during Power Transitions

Packages Available:
DP5Z2MX16PAY3 48 - Pin SLCC
DP5Z2MX16PAI3 48 - Pin Straight Leaded SLCC
DP5Z2MX16PAH3 48 - Pin Gullwing Leaded SLCC
DP5Z2MX16PAJ3 48 - Pin ) Leaded SLCC
DP5Z2MX16PAA3 50 - Pin PGA Dense-SLCC

DP5Z2MX16PAA3

30A161-A2 This document contains information on a product under consideration for
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FUNCTIONAL BLOCK DIAGRAM PIN NAMES
A0 - A20 Address
CE1 W I/O0 - 1/O15 | Data Inputs/Outputs
CEQ —m={M@ 5 CEO, CE1 Chip Enables
OF - é é WE Write Enable
ol OE Output Enable
WE —m= X ——
L Y RESET Hardware reset Pin, Active Low
RY/BY " N RY/BY Ready/Busy Output
RESET ——w | \/087\/0“5 Vbbp Single Power (+5.0V)
AG—A20 —m] = | /00| /07 Vss Ground
N.C. No Connect
PIN-OUT DIAGRAM
48 - PIN SLCC
48 - PIN STRAIGHT LEADED SLCC
(TOP VIEW) 48 - PIN GULLWING LEADED SLCC
ABCDE 48 - PIN J LEADED SLCC
100000 48 - PIN PGA DENSE-SLCC
2100000
A9 N.C.
3100000 A0 2 N.C.
4100000 RESET 3 N.C.
SIO0000 RY/BY 4 £
PROOOO A7 5 VDD
/100000 50.pINPGA XTI A5
BIOOOOO| DENSE-STACK A4 7 A18
1Woo0000 A7 9 A3
AB 19 A8
AS 11 A9
A B C D E A4 12 Al
1[RY/BY|[A20 ][N.C. ][N.C. | cEi ﬁg B %E@
2 [ vss RESET || A19 N.C. VDD Al 15 o
3| A17 Al6 WE A8 A15 A 16 /011
4 A4 A12 A7 AB A3 /019 17 1/012
5| A6 A5 OE AT1 A9 /09 18 1/013
6| A4 A3 A2 CEo AlD /08 19 1/014
7 A AD /013 |[1/012 || 1/011 vss 20 1/015
sli/o1e |[1/o9 |[1/o8 |[1/015 | 1/014
9] Vvss |/01 /03 ||l1/05 || VDD }?8? ?2 }?8;
19 1 1/00 1 /02 1 /04 1 /06 /07 | 1/02 23 1/05
/03 24 1/04
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BUS OPERATION

This section describes the requirements and use of the device
bus operations, which are initiated through the internal
command register. The command register itself does not occupy
any addressable memory locations. The register is composed of
latches that store the commands, along with the address and data
information needed to execute the command. The contents of

the register serve as inputs to the internal state machine. The
state machine outputs dictate the function of the device. The
appropriate device bus operations table lists the inputs and
control levels required, and the resulting output. The following
subsections describe each of these operations in further detail.

Table 1. Device Bus Operation
Operation CE OE | WE RESET A0 - A20 100 - 1/07°
Read L L H H AIN Dour
Write L H L H AIN Din
CMOS Standby Vop+ 0.5V X X Vop+ 0.5V HIGH-Z
TTL Standby H X X H HIGH-Z
Output Disable L H H H HICH-Z
Hardware Reset X X X L HIGH-Z
Temporary Sector Unprotect (See Note) X X X Vip AIN DiN
Legend: L = LogicLOW = Vi H = Logic HIGH = Vi, Vip =12.020.5V, X = DontCare, D = Dataln, Dour = Data Out, A = Address In

Requirements for Reading Array Data

To read array data from _the outputs, the system must drive the
CE and OE pins to V). CE is the power control and selects the
device. OE isthe output control and gates array data to the output
pins. WE should remain at Vin.

The internal state machine is set for reading array data upon
device power-up, or after a hardware reset. This ensures that no
spurious alteration of the memory content occurs during the
power transition. No command is necessary in this mode to
obtain array data. Standard microprocessor read cycles that
assert valid addresses on the device address inputs produce valid
data on the device data outputs. The device remains enabled for
read access until the command register contents are altered.

See ReadingArray Data for more information. Referto the AC
Read Operations table for timing specifications and to the Read
Operations Timings diagram for the timing waveforms. Icc1 in
the DC Characteristics table represents the active current
specification for reading array data.

Writing Commands/Command Sequences
To write a command or command sequence (which includes

programming data to the device and erasing sectors of memory),
the system must drive WE and CE to Vi, and OE to V|n.

An erase operation can erase one sector, multiple sectors, or the
entire device. The Sector Address Tables indicate the address
space that each sector occupies. A Sector Address consists of
the address bits required to uniquely select a sector. See the
Command Definitions section for details on erasing a sector or
the entire chip, or suspending/resuming the erase operation.

After the system writes the autoselect command sequence, the
device enters the autoselect mode. The system can then read
autoselect codes from the internal register (which is separate
from the memory array) on 1/O7-1/O0°. Standard read cycle
timings apply in this mode. Refer to the Autoselect Mode and
Autoselect Command Sequence sections for more information.

Icc2 in the DC Characteristics table represents the active current
specification for the write mode. The AC Characteristics
section contains timing specification tables and timing diagrams
for write operations.

Program and Erase Operation Status

During an erase or program operation, the system may check the
status of the operation by reading the status bits on I/07-1/00°.
Standard read cycle timings and Icc read specifications apply.
Refer to  Write Operation Status for more information, and to
each AC Characteristics section for timing diagrams.

30A161-A2
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Standby Mode

When the system is not reading or writing to the device, it can
place the device in the standby mode. In this mode, current
consumption is greatly reduced, and the outputs are placed in
the high impedance state, independent of the OE input.

The device enters the CMOS standby mode when CE and RESET
pins are both held at Vpp 0.5 V. (Note that this is a more
restricted voltage range than Vi) The device enters the TTL
standby mode when CE and RESET pins are both held at V|n.
The device requires standard access time (tcg) for read access
when the device is in either of these standby modes, before it is
ready to read data.

The device also enters the standby mode when the RESET pin is
driven low. Refer to the next section, RESET: Hardware Reset
Pin .

If the device is deselected during erasure or programming, the
device draws active current until the operation is completed.

In the DC Characteristics tables, Isg1 and ls2 represent the
standby current specification.

RESET: Hardware Reset Pin

The RESET pin provides a hardware method of resetting the
device to reading array data. When the system drives the RESET
pin low for at least a period of trp, the device immediately
terminates any operation in progress, tristates all data output
pins, and ignores all read/write attempts for the duration of the

RESET pulse. The device also resets the internal state machine
to reading array data. The operation that was interrupted should
be reinitiated once the device is ready to accept another
command sequence, to ensure data integrity.

Current is reduced for the duration of the RESET pulse. When
RESET is held at Vi, the device enters the TTL standby mode; if

RESET is held at Vss + 0.5V, the device enters the CMOS standby
mode.

The RESET pin may be tied to the system reset circuitry. A system
reset would thus also reset the Flash memory, enabling the system
to read the boot-up firmware from the Flash memory.

If RESET is asserted during a program or erase operation, the
RY/BY pin remains a 0" (busy) until the internal reset operation
is complete, which requires a time of treapy (during Embedded
Algorithms). The system can thus monitor RY/BY to determine
whether the reset operation is complete. If RESET is asserted
when a program or erase operation is not executing (RY/BY pin
is 1", the reset operation is completed within a time of treapy
(not during Embedded Algorithms). The system can read data
trH after the RESET pin returns to ViH .

Refer to the AC Characteristics tables for RESET parameters and
timing diagram.
Output Disable Mode

When the OE input is at Vi, output from the device is disabled.
The output pins are placed in the high impedance state.

Autoselect Mode

The autoselect mode provides manufacturer and device
identification through identifier codes output on I/O7-1/00°.
This mode is primarily intended for programming equipment to
automatically match a device to be programmed with its
corresponding programming algorithm. However, the autoselect
codes can also be accessed in-system through the command
register.

When using programming equipment, the autoselect mode
requires Vip (11.5V to 12.5V) on address pin A9. Address pins
A6, A1, and AO must be as shown in Table 2, Autoselect Codes

(High Voltage Method). The Command Definitions , table 4,
shows the remaining address bits that are dont care. When all
necessary bits have been set as required, the programming
equipment may then read the corresponding identifier code on
1/07-1/00°.

To access the autoselect codes in-system, the host system can
issue the autoselect command via the command register, as
shown in the Command Definitions table. This method does
not require Vip. See Command Definitions for details on using
the autoselect mode.

Table 2. Auto Select Codes (High Voltage Method)
Description CE | OE | WE |A20-A18 |A17-A10 | A9 | A8-A7 | A6 | A5-A2 | A1 | A0 1/07-1/00°
Manufacture 1D L L H X X Vib X ViL X ViL | Vi 0t1h
Device ID L L H X X Vip X Vi X Vit | ViH ADh
L = Logic Low = V|, H = Logic High = Vi, SA = Sector Address, X = Don't Care.
4 e
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Table 3: SECTOR ADDRESS
Sector A20 A19 A18 A17 A16 Address Range
SAO 0 0 0 0 0 000000h-00FFFFh
SA1 0 0 0 0 1 010000h-01FFFFh
SA2 0 0 0 1 0 020000h-02FFFFh
SA3 0 0 0 1 1 030000h-03FFFFh
SA4 0 0 1 0 0 040000h-04FFFFh
SA5 0 0 1 0 1 050000h-05FFFFh
SA6 0 0 1 1 0 060000h-06FFFFh
SA7 0 0 1 1 1 070000h-07FFFFh
SA8 0 1 0 0 0 080000h-08FFFFh
SA9 0 1 0 0 1 090000h-09FFFFh
SA10 0 1 0 1 0 0A0000h-OAFFFFh
SAT1 0 1 0 1 1 0B0O000Oh-0BFFFFh
SA12 0 1 1 0 0 0C0000h-OCFFFFh
SA13 0 1 1 0 1 0D0000h-0DFFFFh
SA14 0 1 1 1 0 OEO000h-OEFFFFh
SA15 0 1 1 1 1 OFO000h-OFFFFFh
SA16 1 0 0 0 0 100000h-10FFFFh
SA17 1 0 0 0 1 110000h-11FFFFh
SA18 1 0 0 1 0 120000h-12FFFFh
SA19 1 0 0 1 1 130000h-13FFFFh
SA20 1 0 1 0 0 140000h-14FFFFh
SA21 1 0 1 0 1 150000h-15FFFFh
SA22 1 0 1 1 0 160000h-16FFFFh
SA23 1 0 1 1 1 170000h-17FFFFh
SA24 1 1 0 0 0 180000h-18FFFFh
SA25 1 1 0 0 1 190000h-19FFFFh
SA26 1 1 0 1 0 1A0000h-TAFFFFh
SA27 1 1 0 1 1B0O000h-1BFFFFh
SA28 1 1 1 0 0 1C0000h-1CFFFFh
SA29 1 1 1 0 1 1D0000h-1DFFFFh
SA30 1 1 1 1 0 1EO000h-1EFFFFh
SA31 1 1 1 1 1 1FO000h-1FFFFFh

NOTE: All sectors are 64 Kbytes in size.

30A161-A2
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Hardware Data Protection

The command sequence requirement of unlock cycles for
programming or erasing provides data protection against
inadvertent writes (refer to Table 3, Command Definitions). In
addition, the following hardware data protection measures
prevent accidental erasure or programming, which might
otherwise be caused by spurious system level signals during Vpp
power-up and power-down transitions, or from system noise.

Low Vpp Write Inhibit

When Vpp is less than V| ko, the device does not accept any write
cycles. This protects data during Vpp power-up and power-
down. The command register and all internal program/erase
circuits are disabled, and the device resets. Subsequent writes
are ignored until Vpp is greater than Viko. The system must

provide the proper signals to the control pins to prevent
unintentional writes when Vpp is greater than Viko.

Write Pulse Glitch Protection
Noise pulses of less than 5ns (typical) on OE, CE or WE do not
initiate a write cycle.

Logical Inhibit

Write cycles are inhibited by holding any one of OE = V;;, CE
= Vi or WE = Vj. To initiate a write cycle, CE and WE must
be a logical zero while OE is a logical one.

Power-Up Write Inhibit

If WE = CE = V,_and OE = Vyiy during power up, the device
does notaccept commands on the rising edge of WE. The internal
state machine is automatically reset to reading array data on
power-up.

COMMAND DEFINITIONS

Writing specific address and data commands or sequences into
the command register initiates device operations. The Command
Definitions table defines the valid register command sequences.
Writing incorrect address and data values or writing them in
the improper sequence resets the device to reading array data.

All addresses are latched on the falling edge of WE or CE,
whichever happens later. All data is latched on the rising edge of
WE or CE, whichever happens first. Refer to the appropriate
timing diagrams in the AC Characteristics section.

Reading Array Data

The device is automatically set to reading array data after device
power-up. No commands are required to retrieve data. The
device is also ready to read array data after completing an
Embedded Program or Embedded Erase algorithm.

After the device accepts an Erase Suspend command, the device
enters the Erase Suspend mode. The system can read array data
using the standard read timings, except that if it reads at an
address within erase-suspended sectors, the device outputs
status data. After completing a programming operation in the
Erase Suspend mode, the system may once again read array data
with the same exception. See Erase Suspend/Erase Resume
Commands for more information on this mode.

The system must issue the reset command to re-enable the
device for reading array data if 1/05° goes high, or while in the
autoselect mode. See the Reset Command section, next.

See also Requirements for Reading Array Data in the Device
Bus Operations section for more information. The Read
Operations table provides the read parameters, and Read
Operation Timings diagram shows the timing diagram.

Reset Command
Writing the reset command to the device resets the device to
reading array data. Address bits are don t care for this command.

The reset command may be written between the sequence
cycles inan erase command sequence before erasing begins. This
resets the device to reading array data. Once erasure begins,
however, the device ignores reset commands until the operation
is complete.

The reset command may be written between the sequence
cycles in a program command sequence before programming
begins. This resets the device to reading array data (also applies
to programming in Erase Suspend mode). Once programming
begins, however, the device ignores reset commands until the
operation is complete.

The reset command may be written between the sequence
cycles in an autoselect command sequence. Once in the
autoselect mode, the reset command must be written to return
to reading array data (also applies to autoselect during Erase
Suspend).

If 1/05° goes high during a program or erase operation, writing
the reset command returns the device to reading array data (also
applies during Erase Suspend).

Autoselect Command Sequence

The autoselect command sequence allows the host system to
access the manufacturer and devices codes, and determine
whether or not a sector is protected. The Command Definitions
table shows the address and data requirements. This method is
an alternative to that shown in Table 2, Autoselect Codes (High
Voltage Method), which is intended for PROM programmers and
requires Vip on address bit A9.

The autoselect command sequence is initiated by writing two
unlock cycles, followed by the autoselect command. The device
then enters the autoselect mode, and the system may read at any
address any number of times, without initiating another
command sequence.

30A161-A2
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A read cycle at address XXOOh retrieves the manufacturer code.
A read cycle at address XXO1h returns the device code. A read
cycle containing a sector address (SA) and the address 02h in
returns 0Th if that sector is protected, or 00h if it is unprotected.
Refer to the Sector Address tables for valid sector addresses.

The system must write the reset command to exit the autoselect
mode and return to reading array data.

Byte Program Command Sequence

Programming is a four-bus-cycle operation. The program
command sequence is initiated by writing two unlock write
cycles, followed by the program set-up command. The program
address and data are written next, which in turn initiate the
Embedded Program algorithm. The system is not required to
provide further controls or timings. The device automatically
provides internally generated program pulses and verify the
programmed cell margin. The Command Definitions table
shows the address and data requirements for the byte program
command sequence.

When the Embedded Program algorithm is complete, the device
then returns to reading array data and addresses are no longer
latched. The system can determine the status of the program
operation by using 1/077,1/06°, or RY/BY. See Write Operation
Status for information on these status bits.

Any commands written to the device during the Embedded
Program Algorithm are ignored. Note that a hardware reset
immediately terminates the programming operation. The
program command sequence should be reinitiated once the
device has reset to reading array data, to ensure data integrity.

Programming is allowed in any sequence and across sector
boundaries. A bit cannot be programmed from a 0" back to
a 1" Attempting to do so may halt the operation and set 1/O5°
to 1, or cause the Data Polling algorithm to indicate the operation
was successful. However, a succeeding read will show that the
dataisstill 0". Only erase operations can converta 0"toa 1"

Chip Erase Command Sequence

Chip erase is a six-bus-cycle operation. The chip erase command
sequence is initiated by writing two unlock cycles, followed by
a set-up command. Two additional unlock write cycles are then
followed by the chip erase command, which in turn invokes the
Embedded Erase algorithm. The device does not require the
system to preprogram prior to erase. The Embedded Erase
algorithm automatically preprograms and verifies the entire
memory for an all zero data pattern prior to electrical erase. The
system is not required to provide any controls or timings during
these operations. The Command Definitions table shows the
address and data requirements for the chip erase command
sequence.

Any commands written to the chip during the Embedded Erase
algorithm are ignored. Note that a hardware reset during the
chip erase operation immediately terminates the operation. The
Chip Erase command sequence should be reinitiated once the
device hasreturned to reading array data, to ensure data integrity.

The system can determine the status of the erase operation by
using 11079, 1/06%, 1/02°, or RY/BY. See Write Operation

Figure 1. Program Operation

START

Write Program
Command Sequence

|

Data Poll
From System

‘ Embedded
Program
Algorithm
in Process

L _

ata?
YES

Increment Address Last Address?

YES
PROGRAMMING
COMPLETED

Note: See the table 4 for appropriate Command Definitions.

Status for information on these status bits. When the Embedded
Erase algorithm is complete, the device returns to reading array
data and addresses are no longer latched.

Figure 2 illustrates the algorithm for the erase operation. See the
Erase/Program Operations tables in AC Characteristics for
parameters, and to the Chip/Sector Erase Operation Timings for
timing waveforms.

Sector Erase Command Sequence

Sector erase is a six bus cycle operation. The sector erase
command sequence is initiated by writing two unlock cycles,
followed by a set-up command. Two additional unlock write
cycles are then followed by the address of the sector to be erased,
and the sector erase command. The Command Definitions table
shows the address and data requirements for the sector erase
command sequence.

The device does not require the system to preprogram the
memory prior to erase. The Embedded Erase algorithm
automatically programs and verifies the sector for an all zero data
pattern prior to electrical erase. The system is not required to
provide any controls or timings during these operations.

After the command sequence is written, a sector erase time-out
of 50ns begins. During the time-out period, additional sector
addresses and sector erase commands may be written. Loading
the sector erase buffer may be done in any sequence, and the

30A161-A2
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number of sectors may be from one sector to all sectors. The
time between these additional cycles must be less than 50ns,
otherwise the last address and command might not be accepted,
and erasure may begin. It is recommended that processor
interrupts be disabled during this time to ensure all commands
are accepted. The interrupts can be re-enabled after the last
Sector Erase command is written. If the time between additional
sector erase commands can be assumed to be less than 50s, the
system need not monitor 1/03°. Any command other than
Sector Erase or Erase Suspend during the time-out period
resets the device to reading array data. The system must rewrite
the command sequence and any additional sector addresses and
commands.

The system can monitor 1/03° to determine if the sector erase
timer has timed out. (See the 1/O3: Sector Erase Timer

section.) The time-out begins from the rising edge of the final WE
pulse in the command sequence.

Once the sector erase operation has begun, only the Erase
Suspend command is valid. All other commands are ignored.
Note that a hardware reset during the sector erase operation
immediately terminates the operation. The Sector Erase
command sequence should be reinitiated once the device has
returned to reading array data, to ensure data integrity.

When the Embedded Erase algorithm is complete, the device
returns to readingarray data and addresses are no longer latched.
The system can determine the status of the erase operation by
using 1/07°, 11062, 1/02°, or RY/BY. Refer to Write Operation
Status for information on these status bits.

Figure 2 illustrates the algorithm for the erase operation. Refer
to the Erase/Program Operations tables in the AC
Characteristics section for parameters, and to the Sector Erase
Operations Timing diagram for timing waveforms.

Erase Suspend/Erase Resume Commands

The Erase Suspend command allows the system to interrupt a
sector erase operation and then read data from, or program data
to, any sector not selected for erasure. This command is valid
only during the sector erase operation, including the 50ms
time-out period during the sector erase command sequence. The
Erase Suspend command is ignored if written during the chip
erase operation or Embedded Program algorithm. Writing the
Erase Suspend command during the Sector Erase time-out
immediately terminates the time-out period and suspends the
erase operation. Addresses are don t-cares when writing the
Erase Suspend command.

When the Erase Suspend command is written during a sector
erase operation, the device requires a maximum of 20ns to
suspend the erase operation. However, when the Erase Suspend
command is written during the sector erase time-out, the device
immediately terminates the time-out period and suspends the
erase operation.

After the erase operation has been suspended, the system can
read array data from or program data to any sector not selected
for erasure. (The device Erase Suspends all sectors selected for
erasure.) Normal read and write timings and command

definitions apply. Reading at any address within
erase-suspended sectors produces status data on 1/07-1/00°.
The system can use 1/07°, or 1/06° and 1/02° together, to
determine if a sector is actively erasing or is erase-suspended.
See Write Operation Status for information on these status bits.

After an erase-suspended program operation is complete, the
system can once again read array data within non-suspended
sectors. The system can determine the status of the program
operation using the 1/07° or I/06° status bits, just as in the
standard program operation. See Write Operation Status for
more information. The system may also write the autoselect
command sequence when the device is in the Erase Suspend
mode. The device allows reading autoselect codes even at
addresses within erasing sectors, since the codes are not stored
in the memory array. When the device exits the autoselect
mode, the device reverts to the Erase Suspend mode, and isready
for another valid operation. See Autoselect Command
Sequence for more information.

The system must write the Erase Resume command (address bits
are don t care) to exit the erase suspend mode and continue the
sector erase operation. Further writes of the Resume command
are ignored. Another Erase Suspend command can be written
after the device has resumed erasing.

Figure 2. Erase Operation
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1. See the appropriate Command Definitions table for erase command
sequence.
2. See 1/0O3: Sector Erase Timer for more information.
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Table 4: Command Definitions

2 Bus Cycles Z3&4
1 =
Command Sequence 58 First Second Third Forth Fifth Sixth
o
Address | Data | Address | Data | Address | Data | Address | Data | Address | Data | Address | Data
Read’ 1] RA [ FO| - - - - - - - - - -
Reset” 1] xxx | F0O| - - - - - - - - - -
; | Manufacturer ID 4 555 AA 2AA 55 555 90 X00 01 - - - -
Autoselect
Device ID 4 555 | AA| 2AA | 55 555 90 X01 AD - - - -
Program 4 555 | AA| 2AA | 55 555 | AO PA PD - - - -
Chip Erase 6 555 | AA| 2AA | 55 555 80 555 | AA | 2AA | 55 555 10
Sector Erase 6 555 AA | 2AA 55 555 8 555 AA | 2AA 55 SA 30
Erase Suspend ? 1 XXX BO - - - - - - - - - -
Ease Resume '’ 1 XXX 30 - - - - - - - - - -
Legend: X = DontCare
RA = Address of the memory location to be read.
RD = Data read from location RA during read operation.
PA = Address of the memory location to be programmed.
Addresses latch on the falling edge of the WE or CE pulse, whichever happens later.
PD = Datato be programmed at location PA. Data latches on the rising edge of WE or CE pulse, whichever happens first.
SA = Address of the sector to be verified (in autoselect mode) or erased.
Address bits A20 - A16 select a unique sector.
SGA = Address of the sector group to be verified. Address bits A20 - A18 select a unique sector group.

Command Definition Notes:

1. See Table 1 for description of bus operations. 7. Thefourth cycle of the autoselect command sequence is a read cycle.
2. All values are in hexadecimal. 8. The data is 00h for an unprotected sector group and Ot1h for a
3. Except when reading array or autoselect data, all bus cycles are write protected sector group. See Autoselect Command Sequence for
operations. more information.
4. Address bits A20 - A11 are don t cares for unlock and command ~ 9- Thesystem may read and program in non-erasing sectors, or enter the
cycles, unless SA or PA required. gutoselgct mode,dv'vhen['dm t[hed Erase Suspend mode. The Erase
5. No unlock or command cycles required when reading array data. uspend command is valid on'y during a sector erase operation.
) ) ) 10. The Erase Resume command is valid only during the Erase Suspend
6. The Reset command is required to return to reading array data when mode
device is in the autoselect mode, or if 1/O5° goes high (while the ’
device is providing status data).
30A161-A2
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WRITE OPERATION STATUS

The device provides several bits to determine the status of a write operation: @29, 1103, 1/05°, 1/06°, 1/07°, and RY/BY. Table
5 and the following subsections describe the functions of these bits. I/07°, RY/BY, and 1/O6° each offer a method for determining
whether a program or erase operation is complete or in progress. These three bits are discussed first.

1/07: Data Polling

The Data Polling bit, /077, indicates to the host system whether
an Embedded Algorithm is in progress or completed, or whether
the device is in Erase Suspend. Data Polling is valid after the rising
edge of the final WE pulse in the program or erase command
sequence.

During the Embedded Program algorithm, the device outputs on
I/07° the complement of the datum programmed to 1/O7°. This
/079 status also applies to programming during Erase Suspend.
When the Embedded Program algorithm is complete, the device
outputs the datum programmed to 1/O7°. The system must
provide the program address to read valid status information on
1/07°. Ifa program address falls within a protected sector, Data
Polling on I/O77 is active for approximately 2ns, then the device
returns to reading array data.

During the Embedded Erase algorithm, Data Polling produces a
0" on 1/07°. When the Embedded Erase algorithm is complete,
or if the device enters the Erase Suspend mode, Data Polling
produces a 1" on I/O7° This is analogous to the
complement/true datum output described for the Embedded
Program algorithm: the erase function changes all the bits in a
sector to 1"; prior to this, the device outputs the complement,
or 0" The system must provide an address within any of the
sectogrs selected for erasure to read valid status information on
1/07°.

After an erase command sequence is written, if all sectors
selected for erasing are protected, Data Polling on 1/07° is active
for approximately 100ns, then the device returns to reading array
data. If not all selected sectors are protected, the Embedded
Erase algorithm erases the unprotected sectors, and ignores the
selected sectors that are protected.

When the system detects 1/O7° has changed from the
complement to true data, it can read valid data at 1/07-1/00° on
the following read cycles. This is because 1/O7° may change
asynchronously with 1/00 - 1/06° while Output Enable (OF) is
asserted low. The Data Polling Timings (During Embedded
Algorithms) in the AC Characteristics section illustrates this.

Table 5 shows the outputs for Data Polling on 1/O7°. Figure 3
shows the Data Polling algorithm.

RY/BY: Ready/Busy

The RY/BY is a dedicated, open-drain output pin that indicates
whether an Embedded Algorithm is in progress or complete. The
RY/BY status is valid after the rising edge of the final WE pulse in
the command sequence. Since RY/BY is an open- drain output,
several RY/BY pins can be tied together in parallel with a pull-up
resistor to Vpp.

If the output is low (Busy), the device is actively erasing or
programming. (This includes programming in the Erase Suspend

Figure 3. Data Polling Algorithm

START

Read 1/07—1/009
Address = VA

1/07%= Data?

Read 1/07-1/007
Address = VA

1/07°= Data?

NO
( FAIL ) C PASS )
Notes:

1. VA = Valid address for programming. During a sector erase operation,
a valid address is an address within any sector selected for erasure.
During chip erase, a valid address is any non-protected sector address.

2. 1/07” should be rechecked even if 1/O5° = 1" because /07’ may
change simultaneously with 1/05°.

mode.) If the output is high (Ready), the device is ready to read
array data (including during the Erase Suspend mode), or is in
the standby mode.

Table 6 shows the outputs for RY/BY. The timing diagrams for
read, reset, program, and erase shows the relationship of RY/BY
to other signals.
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Table 5. Write Operation Status
Operation /07" 1/06° 1/05>° 1/03’ /02’ RY/BY

Standard Embedded Program Algorithm 1107 Toggle 0 N/A No Toggle 0
Mode Embedded Erase Algorithm 0 Toggle 0 1 Toggle 0

Read within Erase
Erase Suspended Sector 1 No Toggle 0 N/A Toggle 1
S d ithi -
A/L‘Jggeen SRSsaSe\r/\Vclit:clinS:‘cotgrErase Data Data Data Data Data 1

Erase-Suspend-Program /07 Toggle 0 N/A N/A 0

Notes:

1. 1/07° and 1/02° require a valid address when reading status
information. Refer to the appropriate subsection for further details.

2. 1/05? switches to T when an Embedded Program or Embedded Erase
operation has exceeded the maximum timing limits. See 1/O5:
Exceeded Timing Limits for more information.

3. Data Polling Bits = /07, 1/015
Toggle Bits | = 1/06, /014
Exceeding Timing Limits Bits = 1/05, 1/O13
Sector Erase Timer Bits = /O3, 1/011
Toggle Bits Il = /02, 1/010

1/06: Toggle Bit |

Toggle Bit I on /06 indicates whether an Embedded Program
or Erase algorithm is in progress or complete, or whether the
device has entered the Erase Suspend mode. Toggle Bit | may be
read at any address, and is valid after the rising edge of the final
WE pulse in the command sequence (prior to the program or
erase operation), and during the sector erase time-out.

During an Embedded Program or Erase algorithm operation,
successive read cycles to any address cause 1/O6° to toggle. (The
system may use either OF or CE to control the read cycles.) When
the operation is complete, /06 stops toggling.

After an erase command sequence is written, if all sectors
selected for erasing are protected, 1/06° toggles for
approximately 100ns, then returns to reading array data. If not
all selected sectors are protected, the Embedded Erase algorithm
erases the unprotected sectors, and ignores the selected sectors
that are protected.

The system can use 1/06° and 1/02° together to determine
whether a sector is actively erasing or is erase-suspended. When
the device is actively erasin§ (that is, the Embedded Erase
algorithm is in progress), I/O6” toggles. When the device enters
the Erase Suspend mode, 1/O6 stops toggling. However, the
system must also use 1/02° to determine which sectors are
erasing or erase-suspended. Alternatively, the system can use
1/07° (see the subsection on 1/O7: Data Polling ).

If a program address falls within a protected sector, /06 toggles
for approximately 2ns after the program command sequence is
written, then returns to reading array data.

1106 also toggles during the erase-suspend-program mode, and
stops toggling once the Embedded Program algorithm is
complete.

The Write O(Joeration Status table shows the outputs for Toggle
Bit I on I/O6”. Refer to Figure 4 for the toggle bit algorithm, and
to the Toggle Bit Timings in the AC Characteristics section for
the timing diagram. The 1/02° vs. 1/06° figure shows the
differences between 1/02 and 1/O6 in graphical form. See also
the subsection on 1/02: Toggle Bit Il .

1/02: Toggle Bit II

The Toggle Bit Il on 1/02°, when used with 1/O6°, indicates
whether a particular sector is actively erasing (that is, the
Embedded Erase algorithm is in progress), or whether that sector
is erase-suspended. Toggle Bit Il is valid after the rising edge of
the final WE pulse in the command sequence.

I/02° toggles when the system reads at addresses within those
sectors that have been selected for erasure. (The system may
use either OF or CE to control the read cycles.) But 1/029 cannot
distinguish whether the sector is actively erasing or is erase-
suspended. 1/06°, by comparison, indicates whether the device
is actively erasing, or is in Erase Suspend, but cannot distinguish
which sectors are selected for erasure. Thus, both status bits are
required for sector and mode information. Refer to Table 6 to
compare outputs for 1/02° and 1/06°.

Figure 4 shows the toggle bit algorithm in flowchart form, and
the section 1/O2: Toggle Bit Il explains the algorithm. See also
the 1/O6: Toggle Bit | subsection. Refer to the Toggle Bit
Timings figure for the toggle bit timing diagram. The /02 vs.
1/06° figure shows the differences between 1/02° and 1/06° in
graphical form.

Reading Toggle Bits 1/06-1/02
Refer to Figure 4 for the following discussion. Whenever the

system initially begins reading toggle bit status, it must read I/O7-
I/00° at least twice in a row to determine whether a toggle bit

30A161-A2
Rev. A

11



DP5Z2MX16PANn3

Dense-Pac Microsystems, Inc.

PRELIMINARY

is toggling. Typically, a system would note and store the value of
the toggle bit after the first read. After the second read, the
system would compare the new value of the toggle bit with the
first. If the toggle bit is not toggling, the device has completed
the program or erase operation. The system can read array data
on I/07-1/00° on the following read cycle.

However, if after the initial two read cycles, the system
determines that the toggle bit is still toggling, the system also
should note whether the value of 1/05? is high (see the section
on l/05). Ifitis, the system should then determine again whether
the toggle bit is toggling, since the toggle bit may have stopped
toggling just as 1/O5° went high. If the toggle bit is no longer
toggling, the device has successfully completed the program or
erase operation. If it is still toggling, the device did not complete
the operation successfully, and the system must write the reset
command to return to reading array data.

The remaining scenario is that the system initially determines that
the toggle bit is toggling and 1/05 has not gone high. The system
may continue to monitor the toggle bit and 1/O5° through
successive read cycles, determining the status as described in the
previous paragraph. Alternatively, it may choose to perform
other system tasks. In this case, the system must start at the
beginning of the algorithm when it returns to determine the status
of the operation (top of Figure 4).

1/05: Exceeded Timing Limits

I/05° indicates whether the program or erase time has exceeded
a specified internal pulse count limit. Under these conditions
I/05° producesa 1". This is a failure condition that indicates the
program or erase cycle was not successfully completed.

The 1/05° failure condition may appear if the system tries to
program a 1"to a location that is previously programmed to 0.
Only an erase operation canchangea 0"backtoa 1". Under
this condition, the device halts the operation, and when the
operation has exceeded the timing limits, I/05° produces a 1".

Under both these conditions, the system must issue the reset
command to return the device to reading array data.

1/03: Sector Erase Timer
After writing a sector erase command sequence, the system may
read I/03° to determine whether or not an erase operation has
begun. (The sector erase timer does not apply to the chip erase
command.) If additional sectors are selected for erasure, the
entire time-out also applies after each additional sector erase
command. When the time-out is complete, /03 switches from
0" to 1" The system may ignore I/O3° if the system can
guarantee that the time between additional sector erase
commands will always be less than 50ms. See also the Sector
Erase Command Sequence section.

After the sector erase command sequence is written, the system
should read the status on 1/07° (Data Polling) or 1/06° (Toggle
Bit 1) to ensure the device has accepted the command sequence,
and then read 1/03°. If 1/03% is 1", the internally controlled
erase cycle has begun; all further commands (other than Erase

Suspend) are ignored until the erase operation is complete. If
I/03% is 0", the device will accept additional sector erase
commands. To ensure the command has been accepted, the
system software should check the status of 1/03? prior to and
following each subsequent sector erase command. If /03 is
high on the second status check, the last command might not
have been accepted. Table 5 shows the outputs for 1/03°.

Figure 4. Toggle Bit Algorithm

START

9

Read 1/07—1/0@

!

Read |/07—1/08°

Toggle Bit
= Toggle?

Read 1/07—1/089
Twice

Toggle Bit
= Toggle?

Program /Erase
Operation Not
Complete, Write
Reset Command

PROGRAM /ERASE
OPERATION COMPLETE
Notes:

1. Read toggle bit twice to determine whether or not it is toggling. See text..
2. Recheck toggle bit because it may stop toggling as I/O5 changes to 1.
See text.

12

30A161-A2
Rev. A



Dense-Pac Microsystems, Inc. DP5Z2MX16PAN3

PRELIMINARY
RECOMMENDED OPERATING RANGE ! ABSOLUTE MAXIMUM RATING
Symbol| Characteristic | Min. | Typ. | Max. |Unit Symbol Parameter Max. Unit
Vop | Supply Voltage 45 | 5.0 5.5 Vv Tstc | Storage Temperature -65 to +150 °C
ViH Input HIGH Voltage | 2.2 Vpp+0.5 | V Teias | Temperature Under Bias -55to +150 °C
ViL Input LOW Voltage -0.52 0.8 \ Top Operating Temperature -55to +150 °C
C 0 | +25 +70 Output Short Circuit 4
; lour 200 mA
Operating Current
Ta Temperature ! 40 | +25 +85 = v, Supply Voltage? 3 v
MB| -55 | +25 +125 DD upply Voltage -0.5t0 +7.0
Input/Output Voltage
A9, OF, RESET’ -0.5to0 +12.5
VIO M put volt v
nput votlage -0.5t0 +7.0
CAPACITANCE®: _Ta = 25°C, F = 1.0MHz Al Other Pins
Symbol Parameter Max. | Unit |Condition
Cabr | Address Input 20
- DC OUTPUT CHARACTERISTICS
Cce Chip Enable 15
Cwe | Write Enable 25 pF | Vin=0V Symbol| Parameter Condition | Min. | Max. |Unit
Cor Output Enable 35 VoH HIGH Voltage lon=2.5mA| 2.4 \%
Cyo | Data Input/Output 20 VoL | LOW Voltage loL = 12mA 0.45 | V

DC OPERATING CHARACTERISTICS: Over Operating Ranges

Symbol Characteristics Test Condition Min. Typ. Max. | Unit
I Input Load Current VIN = Vss to Vpp, Vbp = Vpp Max. +2.0 m
I A9 Input Load Current Vop = VppMax., A9 = 12.5V 100 m

lout Output Leakage Current Vout =Vssto Vpp, Vpp = Vpp Max. +1.0 m
lcc Vpp Read Current 7 CE =V, OF = Vi 50 80 mA
lcca | Voo Write Current 8 CE =V, CE=Vn 50 120 mA

C
Vpp = VppMax., CE = Vi,

IsB1 Standby Current (TTL) RESET = Vi or RESET = Vi 0.8 2.0 mA
Vpp = VppMax., CE = Vpp+ 0.5V, or
Iss2 | Voo Standby Current (CMOS) | REeEr ~ vy 0.5 or RESET = Ve £ 0.5V 2 oo m
Vi Input LOW Voltage -0.5 0.8 \4
Vi Input HIGH Voltage 2.0 Vob+0.5| V
Voltage for Autoselect _
Vio and Sector Protect Voo = 5.0V 1.5 12.5 v
VoL Output LOW Voltage loL = 12mA, Vpp = Vpp Max. 0.45 \%
VoH Output HIGH Voltage lon = -2.5mA, Vpp = Vpp Max. 2.4 \%
Viko Low Vpp Lock-out Voltage 3.2 4.2 \%
30A161-A2
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ERASE AND PROGRAMMING PERFORMANCE
Parameter Typ. ! Max. 2 Unit Comments
Sector Erase Time 1 8 sec Excludes 00h programming prior to
Chip Erase Time 32 256 sec erasure.
Byte P ing Ti 7 300
y'e TTogramiming ~me 3 m Excludes system-level overhead. >
Chip Programming Time 14.4 43.2 sec

Notes:

1. Tgpical rogram and erase times assume the following conditions: 25°C, 5.0V Vpp, 1,000,000 cycles. Additionally, programming typicals assume
checkerboard pattern.

2. Under worst case conditions of 90°C, Vpp = 4.5V, 1,000,000 cycles.

3. The typical chip programmin% time is considerably less than the maximum chip programmin% time listed, since most bytes program faster than the
maximum byte program time listed. If the maximum byte program time given is exceeded, only then does the device set 1/05° = 1. See the section
on 1/057 for further information.

4. In the pre-programming step of the Embedded Erase algorithm, all bytes are programmed to 00h before erasure.

. System-level overhead is the time required to execute the four-bus-cycle sequence for programming. See Table 5 for further information on command

definitions.

The device has a guaranteed minimum erase and program cycle endurance of 1,000,000 cycles.

&

o

LATCHUP CHARACTERISTICS DATA RETENTION

Parameter Min. Max. | Unit Parameter Condition Max. Unit
Input Voltage vyith Respect 10 |vop+10!| v Minimum Pattern +150°C 10 Years
to Vsson 1/O Pins Data Retention +125°C 20 Years
Vpp Current -100 +100 mA

Note: Includes all pins except Vop. Test Conditions: Vpp = 5.0Volt, one pin at
atime.
Test Speciﬁcaﬁons Figure 6. Output I_Oad Test Conditions
* Including Probe and Jig Capacitance. 5.0V
Test Conditions Al S!)eed Unit =
Options
Output 1 TTL Gate 2. 7KW
Output Load Capacitance, C* 100 pF Device
Input Rinse and Fall Times 20 ns Under
Test

Input Pulse Levels 0.45-2.4 \
Input Timing Measurement 0.8 v :ﬂgggzaéf
Reference Levels ' *

— G 6.2KW equivalent
Output Timing Measurement 20 v
Reference Levels :

30A161-A2
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AC OPERATING CONDITIONS AND CHARACTERISTICS - Read-Only Operations

No.| Symbol Parameter '70ns* - 90ns _120"5 _150"5 Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

1 tRe Read Cycle Time® 70 90 120 150 ns

2 tacc Address to Output Delay 70 90 120 150 ns

3 tce Chip Enable to Output Delay 70 90 120 150 ns

4 toe Chip Enable to Output Delay 40 40 50 55 ns
Read 0 0 0 0

S B et e -
Data Polling 10 10 10 10

6 toF Chip Enable to Output in HIGH-Z g 20 20 30 35 ns

7 toF Output Enable to Output in HIGH-Z o 20 20 30 35 ns

0| o | Qpaptdime o e | o o o .

9 | treapy | RESET Pin Low to Read Mode ° 20 20 20 20 | m

* Vpp = 5.0V +5%.

READ-ONLY TIMING

tre
A0 - A20 >< ADDRESS STABLE
tace
| tep
CE \k 7
foE — =t
OE //
| togn f=——tDF —f
ton

1/00 - 1/015 HIGH-Z \ OUTPUT VALID

30A161-A2
Rev. A
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AC OPERATING CONDITIONS AND CHARACTERISTICS - HARDWARE RESET (RESET)

No.| Symbol Parameter Min. Max. Unit
RESET Pin Low (During Embedded
10 tREADY Algorithms) to Read or Write g 20 s
RESET Pin Low (NOT During Embedded
m tREADY Algorithms) to Read or Write 6 500 ns
12 trp RESET Pulse Width 500 ns
13 tRH RESET High Time before Read ° 50 ns
14 trB RY/BY Recovery Time 0 ns
HARDWARE RESET (RESET): Reset Timing NOT During Embedded Algorithm.
RYBY
CE, O
trp tRH
t Ready
RESET 5\ //
HARDWARE RESET (RESET): Reset Timing During Embedded Algorithm.
t Ready
RY/BY 7 7/
g
- 'RB
g4
R — Ed
CE, OE
trp |
—\ 4
RESET X

30A161-A2
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AC OPERATING CONDITIONS AND CHARACTERISTICS - ERASE/PROGRAM OPERATION

No.| Symbol Parameter - 70ns* - 90ns - 120ns - 150ns Unit
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
15 twc Write Cycle Time o 70 90 120 150 ns
16 tas Address Set-up Time 0 0 0 0 ns
17 tAH Address Hold Time 40 45 50 50 ns
18 tps Data Setup Time 40 45 50 50 ns
19 toH Data Hold Time ns
20 toEs Output Enable Setup Time ns
21 —_— (Roiéd|_||i(;ehc:(;\)/evrv_1|'E iT:Wt;efore Write 0 0 0 0 ns
22 tcs Chip Enable Setup Time 0 0 0 0 ns
23 tcH Chip Enable Hold Time 0 0 0 0 ns
24 twp Write Pulse Width 40 45 50 50 ns
25 twpH Write Pulse Width High 20 20 20 20 ns
26 | twHwHi | Byte Programming Operation 7 7 7 ns
27 | twhHwH2 | Sector Erase Operation 1 8 1 8 8 1 8 sec
28 | s | Vopsetup Time® 50 50 50 50 m
29 teusy Write Enable to RY/BY Valid 40 40 40 40 ns

* Vpp = 5.0V +5%.

PROGRAM OPERATION TIMINGS

Program Command Sequence (last two cycle)

| Read Status Data (last two cycle)

PA

PA

X X

A0 - A20 * 555h *
t

I twe

e /N

AS

Y

AH

RY/BY

\ I
tGHWL teH }

— +F— [

of N\
— I
r~—tc twe tweh 2 3 tWHWH1

2 N/
WE Nn__/ N__/ !
tps tbH |
I
— I

1/00 - 1/015 / AZh PD §F 3 { sTATUS >_
—=|tausy i
I
I
I
I
I
I
[

tves =
Vbp

NOTE: PA = Program Address, PD = Program Data,

Dour is the true data at the program address.

30A161-A2
Rev. A
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CHIP/SECTOR ERASE OPERATION TIMINGS

) T XX
- A

AO - A20

~tcs twp twePH — tWHWH2

c

— / \ / 7/

WE \ 7

tos_| _toH
74 In
I/00-1/015  / 55h 3eh(10 { promess K Complete Y—
f=——tRE —=

—= tgusy
RY/BY 5
tvcs = v
2y
Vbp

NOTE: When different from Sector Erase, Chip Erase listed in parentheses. SA = Sector Address. VA = Valid Address for reading status data.

DATA POLLING TIMINGS (During Embedded Algorithms)

tRC — ]
T @ X
tace
tcH
toE

il NN

OE _/ \ /
a—L0EH ea—EDF —m]
WE /
WE ]
<toH>
|/O71 < Complement > it < < Complement erue> > < < Valid Data > >
Status Data / / Status Data ‘\ Il Valid Data ‘\
Voo - 1/06 ' K ) ey,
-m— {BUSY

RY/BY

(( /
77

NOTE: VA = Valid Address. lllustration shows first two status cycle after command sequence, last status read cycle, and array data read cycle.

30A161-A2
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TOGGLE BIT TIMING (DURING EMBEDDED ALGORITHM)

trRe
A0 - A20 X w ><§@< n @& W X X
- tacc
tee
cE w \ /\ /
L/
—— ter
toe
OE _/Z \ 4 /
t—TLOEH t—(DF —]
((
ﬁ / 7/
_/
<tOH>
1/06, 1102 < Valid Status < <Vuﬁd smtus>>>—/]—< <v<ﬂid Stutus> > < <VUHd Stutus>>>—
(First Rean) (Second Read) (Stops Tagging)

-m{ tBUSY
RY/BY /

NOTE: VA = Valid Address; not required for 1/06'. lllustration shows first two status cycle after command sequence, last status read cycle, and array data read cycle.

1/02 vs. 1/06

Enter
Ermbedded Erase Enter Erase Erase
Erosing Suspend Suspend Program Resume

(( (L {( {(
7 U

{]
7 7 7
s Erase Erase Suspend Read Erase Erase Suspend Read Erase Erase
WE Suspend Complete
Program
(L
"

30A161-A2
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AC OPERATING CONDITIONS AND CHARACTERISTICS - TEMPORARY SECTOR UNPROTECT

70ns 90ns 12ns 150ns .
No. | Symbol Parameter Unit
Min. Max. Min. Max. Min. Max. Min. Max.
30 tviDR Vip Rise and Fall Rime® 500 500 500 500 ns
RESET Setup Time for Temporary
3 trsp Sector Unprotect 4 4 4 4 m

* Vpp = 5.0V +5%.

TEMPORARY SECTOR GROUP UNPROTECT TIMINGS

Program or Erase Command Sequence

(
7

{=—tVIDR —] tviDr

« N/

fe—— tRsP

tRRB-»

| a l

__ T > T
RY/BY ‘

30A161-A2
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AC OPERATING CONDITIONS AND CHARACTERISTICS - ERASE/PROGRAM OPERATION
70ns* 90 120 150 .
No. | Symbol Parameter s s ne ne Unit
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
32| twc | Write Cycle Time® 70 90 120 150 ns
33 tas Address Set-up Time 0 0 0 0 ns
34 tAH Address Hold Time 40 45 50 50 ns
35 tDs Data Setup Time 40 45 50 50 ns
36 tpH Data Hold Time 0 0 ns
37 tGHEL Read Recover Time before Write 0 0 ns
38 tws Chip Enable Setup Time 0 0 ns
39 twH Chip Enable Hold Time 0 0 ns
40 tcp Write Pulse Width 40 45 50 50 ns
41 tcpH Write Pulse Width High 20 20 20 20 ns
42 | twhHwhi | Byte Programming Operation 7 7 7 7 ns
43 | twHwH2 | Sector Erase Operation 1 8 1 8 1 8 1 8 sec
* Vpp = 5.0V +5%.
See the Erase and Programming Performance Section for more information.
ALTERNATE CE CONTROLLED WRITE OPERATION TIMINGS
[ twe tas —= DATA POLLING
AO - A20 * Note 1 * Note 2 @( PA X >—
—= twH tAH
o«
JE— 4
WE _/_\\— J
teHwWL
(1
— Z
OE )/—\—/7
f=—t CP, tepH tWHWHW(OV EWHWH2 ———=
J— Z
&/ s ) L /
toH ¢
tos BUSY —*
(e D
- Note Note 4 1707
1/00 - 1/015 / >
tRH-=]
4
R 4
RESET
__ \
RY/BY ¥
Notes: 1. 555 for Program, 2AA for Erase.
2. Program Address for Program, Sector Address for Sector Erase, 555 for Chip Erase.
3. AO for Program, 55 for Erase.
4. Program Data for Program, 30 for Sector Erase, 10 for Chip Erase.
5. PA =Program Address, T/O7 = Complement of Data Input, Dour = Array Data.
30A161-A2
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(48 - Pin Leadless SLCC) MECHANICAL DIAGRAM

"H*@Zfii.@@j ‘[.QBQ&.Q]Q)S

750+.010 —

+.915
= 500 995 ™

i

A71 MAX.

f

(48 - Pin Straight Leaded SLCC) MECHANICAL DIAGRAM

+.815
S10 g

71 MAX.
225+.025
4#.%4 TYP. .050+.005
.750+.019 .350+.010
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(48 - Pin ] Leaded SLCC) MECHANICAL DIAGRAM

+.215
‘8867.%@

./50+.010

JSB@i.@W@L

| o

(48 - Pin Gullwing Leaded SLCC) MECHANICAL DIAGRAM

1.060+812

.750+.010

L0590 TYP.

215
690 *-G53

.350+.910

L.W@@ TYP

f

196 MAX.  AFFHHAEEE M%i%%ﬂ
Wi@@z - F.@ P -
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(50 - Pin PGA) MECHANICAL DIAGRAM

’—7,99®i®1®4ﬂ

TOP
VIEW
END
VIEW
PIN A1
INDEX 540+ 006
FAAAAARAARARAARRT 294 MAX. snlaialalntainlning
[ ———— R G [ ——
SIDE i 10 * hind hnd
VIEW J 180 REF.
=~ 050 DIA. +£.005 —= = (45 REF. - =100 TYP.
‘H‘,WS DIA. £.002 —~ 100 TYP. 1 400+.005 =
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Dense-Pac Microsystems, Inc.

DP5Z2MX16PAnN3

PRELIMINARY

PART NUMBERING SYSTEM

bP 52 2M X 16 PA  nd — XX

PREFIX TYPE MEMORY DESIG MEMORY MEMORY PACKAGE SPEED GRADE
DEPTH WIDTH  DENSITY

C COMMERCIAL 2°C to +70°C
| INDUSTRIAL —40°C to +85C
M MILITARY —55C to +125°C

B MIL-PROCESSED —55C to +125°C
70 7@ns*
1] 90ns
12 120ns
15 15@ns

A3 DENSE—STACK PGA (PIN GRID ARRAY)
H3  GULLWING LEADED SLCC STACK
13 THRU—-HOLE LEADED SLCC STACK

J3 “J" LEADED SLCC STACK
Y3 LEADLESS SLCC STACK

16 MEGABIT AMD BASED DIE

MODULE WITHOUT LOGIC SUPPORT

5 VOLT FLASH EEPROM

*

Vop = 5.0V 5%.

Notes:

1.

All voltages are with respect to Vss.

This parameter is guaranteed and not 100% tested.

2. Minimum DC voltage on input or I/O pins is -0.5 V. During voltage The Icc current listed includes both the DC Operating Current and
transitions, inputs may overshoot Vss to -2.0V for periods of up to the frequency dependent component (at 6MHz)._The frequency
20ns. Maximum DC voltage on output and /O pins is Vpp+0.5V. component typically is less than TmA/MHz, with OE at V.

During voltage transitions, outputs may overshoot to Vpp+2.0V for Icc active while Embedded Program or Embedded Erase algorithm
periods up to 20ns. _ o ) is in progress.

3. Minimum DC input voltage on A9, OE, RESET pins is -0.5V. During This module is comprised of multiple 2Meg X 8 FLASH memory
voltage transitions, A9, OE, RESET pins may overshoot Vss to -2.0V devices. The functional descriptions contained in this document
for periods of up to 20ns. See Maximum DC Input Voltage on A9, are for a single FLASH memory device. When using this module,
OF, and RESET is 12.5V which may overshoot to 13.5V for periods each device must be managed separately. If a function is to be
up to 20ns. performed in 16- bit mode, all commands must be written to each

4. No more than one output shorted at a time. Duration of the short memory device. Example: When programming the module, the
circuit should not be greater than one second. rogram command AOH should be written to the module as AOAOH

5. Stresses greater than those under ABSOLUTE MAXIMUM ollowed by the 16-bit program. A Smgle dev!ce can be
RATINGS may cause permanent damage to the device. This is a proErammgd or erased by writing the appropriate 8-bit command
stress rating only and functional operation of the device at these or to that devise. After a proEram or erase operation has begun, the
any other conditions above those indicated in the operational status bits for each device that is being programmed or erased must
sections of this specification is not implied. Exposure to absolute be monitored individually (See Table 5, Write Operation Status).
maximum rating conditions for extended periods may affect
reliability.

WAVEFORM KEY
Data Valid Transition from Transition from Input = Don t Care Input = Don t Care
(Steady) HICH to LOW LOW to HICH Output = Undefined ~ Output = Center Line
is HIGH-Z
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