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PRELIMINARY

DESCRIPTION:

The DP5SZ2MX16Mn3 “*SLCC” devices are a revolutionary new memory
subsystem using Dense-Pac Microsystems' ceramic Stackable Leadless Chip
Carriers (SLCC). Availabie unieaded, straight leaded, “J** leaded, guliwing
leaded packages, or mounted on a 50-pin PGA cofired ceramic substrate.
The Device packs 32-Megabits of FLASH EEPROM in an area as small as
0.463 in’, while maintaining a total height as low as 0.349 inches.

The DP3Z2MX16Mn3 contains four individual 1 Meg x 8 FLASH EEPROM
SLCC memory devices. 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 conventionai threugh-hole, surface mount or
hybrid technigues.

FEATURES:

* Organization: 2 Megx 16, dMegx 8

% Fast Access Times: 120, 150, 200ns (max.)
* Single 5.0 Volt

* High-Density Symmetrically Blocked Architecture
- Sixteen 64 Kbyte Blocks Per Device

* Extended Cycling Capability
- 100K Write/Erase Cycles

* 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:
DP5Z2MX16NY3 48 - Pin SLCC
DP572MX16NI3 48 - Pin Straight Leaded SLCC
DP5Z2MX16NH3 48 - Pin Guilwing Leaded SLCC
DP3Z2MX16NJ3 48 - Pin | Leaded 5LCC
DP5Z1MX8NA3 50 - Pin PCA Dense-5LCC

DPSZ2ZMXT6NA3

DP5Z2ZMX16NY3

30A162:04 This document contains information on a product presently under
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PIN NAMES
AD- A19 ADDRESS INPUTS: for memory address. Addresses are internally latched during a write cycle.
DATA INPUT/QUTPUT: Input data and command during Command Data Interface Register (CIR) write
FO0 - 11015 | cycles. Outputs array, status and identifier data in the appropriate read mode. Floated when the chip is
de-selected or the outputs are disabled.
CHIP ENABLE INPUTS: Activate the device's control logic, Input buffers, decoders and sense amplifiers.
With CE high, the device is de-selected and power consumption reduces to Standby level upon completion
CEO- CE3 . ! R .
of any current program or erase operation. CE must be low to select the device. Device selection occurs
with the falling edge of CE. The rising edge of CE disables the device.
WE WRITE ENABLE: Controls writes to the Command Interface Register (CIR). WE is active low.
OE QUTPUT ENABLE: Gales the device’s data through the output buffers during a read cycle. OF is active low.
VoD DEVICE POWER SUPPLY (+5.0 Volts £10%)
Vss GROUND
N.C. Mo Connect

BUS OPERATION "

Flash memory reads, erases and writes in-system via the local CPU. All bus cycles to or from the flash

micraprocessar bus cycles.

memory conform to standard

Table 1: Bus Operation "
__ - — fC0-1/07,

Mode CE OF WE AD Al A9 HOB/O15
Read ' ViL Vi VIH X X X Doyt
Output Disable ! ViL Vid ViH X X X HIGH-Z
Standby ' ViH X X X X X HIGH-Z
Manufacturer Identifier >4 Vi VI ViH ViL VL Vip C2H
Device Identifier % * Vit ViL ViH ViH Vi Vio F1H
Write 13 ViL ViH MViL X X X [N

NOTES:

1. X can he VL or Vi for address or control pins.

2. AU and A1 at V)| provide manufacturers iD codes. A0 at Vi and A1 at V) provide device |D codes (refer to Table 3).
3. Command for different Erase operations and Data program aperations can only be successfully completed through proper command sequence.

4. Vip = 11,5V - 1253V,

WRITE OPERATION

Commands are written 1o the COMMAND INTERFACE REGISTER
(CiR) using standard microprocessor write timing. The CIR serves
as the interface between the microprocessor and the internal chip
operation. The CIR can decipher Read Array, Read Silicon 1D,
Erase and Program command. In the event of a read command,
the CIR simply points the read path at either the array or the Silicon
ID, depending on the specific read command given. for a
program or erase cycle, the CIR informs the write state machine
that a program or erase has been requested. During a program

cycle, the write state machine controls the program sequences
and the CIR will only respond to status reads. Duringasector/chip
erase cycle, the CIR will respond to status reads and erase suspend.
After the write state machine has completed its task, it will allow
the CIR to respond to its full command set. The CIR stays at read
status register mode until the microprocessor issues another valid
command sequence.

Device operations are selected by writing commands into the CIR.
Table 2 below defines 8 Megabit Flash family command.

30A162-04
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DEVICE OPERATION

SILICON ID READ

The Silicon ID Read mode allows the reading out of a binary code
from the device and will identify its manufacturer and type. this
is intended for use by programming equipment for the purpose of
automatically matching the device to be programmed with its
corresponding programming algorithm. This mode is functional
over the entire temperature range of the device.

To activate the mode, the programming equipment mustforce Vip
(11.5V ~ 12.5V) on address pin A9. Two identifier bytes may
then be sequanced from the device outputs by togpling address
A0 from VL to ViH. All addresses are don’t cares except AQ and
Al

The manufacturer and device codes may also be read via the
command register, for instance when the device is erased or

programmed in a systemn without access to high voltage on the A9
pin. The command sequence is iliustrated in Table 2.

To terminate the operation, it is necessary to write the readfreset
command sequence into the CIR.

READ RESET COMMAND

The read or reset operation is initiated by writing the read/reset
command sequence into the command register. Microprocessor
read cycles retrieve array data from the memory. The device
remains enabled fro reads uniil the CIR contents are altered by a
valid command sequence.

The device will automatically power-up in the read/reset state. In
this case, a command sequence is not requited o read data. This
default value ensures that no spurious alteration of the memory
content occurs during the power transition. Refer to the AC Read
Characteristics and Waveforms for the specific timing parameters.

Table 2: Command Definition
. . Fourth Bus . .
command | B | B | Soendin | SS, | ke | (IRER, | 0O
quence Reg'd
Address | Data | Address | Data | Address | Data | Address | Data | Address | Data | Address | Data
Read/Reset 4 5555H | AAH || 2AAAH | 55H | 5555H | FOH RA RD - - - -
Silicon ID Read 4 5555H | AAH | 2ZAAAH | 55H | 5555H | 90H |00H/OTH|C2H/F1H - - - -
Page/Byte Program 4 5555H | AAH || 2AAAH | 55H | 5555H | AOH PA PD - - - -
Chip Erase 6 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H AAH |2AAAH | 55H | 5555H | 10H
Sector Lrase 6 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H AAH [ 2AAAH | 55H SA 30H
Erase Suspend 3 5555H | AAH || 2AAAH | 55H | 5555H | BOH - - - - - -
Erase Resume 3 5555H | AAH | 2AAAH | 55H | 5555H | DOH - - - - - -
Read Statiis Register 4 5555H | AAH [ 2ZAAAH | 55H | 5555H | 7GH X SRD - - - -
Clear Status Register 3 5555H | AAH | 2AAAH | 55H || 5555H | 5GH - - - - - -
Sleep 3 5555H | AAH || 2AAAH | 55H | 5555H | COH - - - - - -
Abort 3 5555H | AAH | 2AAAH | 55H | 5555H | EOH - - - - - -
NOTES

Address bit A15- A19 = X = Don’t Care for ali address commands except for Programming Address (PA) and Sector Address (SA).

5555H and 2AAAH address command codes stand for Hex number starting from AQ to A14.

Bus operations are defined in Table 2.
RA = Address of the memory location to be read.

Pa — Address of the memory to be programmed. Addresses are latched on the falling edge of the WE pulse.

$A = Address of the sector to be erased.
* RD = Data read from location RA during read aperation

PD - Data Lo be programmed at location PA. Data is latched on the rising edge of WE.

SRD = Data read from Status Register.

The combination of A16 - A19 will be uniquely select any sector.

Tabie 4. Silicon iD Code
Type A19 | A18 | A17 | A16 | A1 | AD (E"’de"; 1707 | 1706 | 1105 | 1704 | 1/03 | o2 | o1 | 1/00
E";(’i‘é‘fm”re’ S ox X | x| x| v | v |cH]| 1 o | o 0 0 1 0
Device Code X X X X Vi ViH FiH 1 1 1 1 8] 0 4] 1
30A162-04
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PAGE PROGRAM

To initiate Page Program mode, a three-cycle command sequence
is required. There are two “unlock”™ write cycles. These are
followed by writing the page program command - ACH.

After three-cycle command sequence is given, a byte load is
performed by applying a low pulse on the WE or CE input with
CE or WE low {respectively) and OF high. The address is latched
on the falling edge of CE or WE, whichever occurs last. The data
is latched by the first rising edge of CE or WE. Maximum of 64
bytes of data may be loaded into each page by the same
procedures as outlined in the page program section below.

BYTE LOAD

Bvte loads are used to enter the 64 hytes of a page to be
programmed. A byte load is perfformed by applying a low pulse
on the WE or CE input CE or WE low respectively) and OF high.
The address is latched on the falling edge of CE or WE, whichever
occurs last. The data is latched by the first rising edge of CE or
WE.

FROGRAM

Any page to be programmed should have the page in the erase
state first, i.e. performing sector erase is suggested before page
programming can be performed.

The device is programmed on a page basis. Ifabyte of data within
a page is to be changed, data for the entire page can be loaded
into the device, Any byte that is not loaded during the
programming of its page will be still in the erased state (i.e. FFH).
Once the bytes of a page are loaded into the device, they are
simultaneousiy programmed during the intemal programming
period. After the first data byte has been ivaded into the device,
successive bytes are entered in the same manner. Fach new byte
to be programmed must have its high to low transition on WE (o1
CE) within 30jis of the low to high transition of WE (or CE) of the
preceding byte. AB to A19 specify the page address, i.e. the
device is page-aligned on 64 bytes boundary The page address
must be valid during each high to low transition of WE or CE. AQ
to A5 specify the byte address within the page. The byte may be
loaded in any order; sequential loading is not required. Ifahigh
to low transition of CE or WE is not detected within 100ys of the
lastlow to high transition, the load period will end and the internal
programming period will start. The auto page program terminates
when status on VO7 is “i" at which time the device stays at read
status register mode until the CIR contents are altered by a valid
command sequence. (Refer to Table 2 & 5 and Figure 1,6 & 7)

CHIP ERASE

Chip erase is a six-bus cycle operation. There are two “unlock”
write cycles, These are followed by writing the “setup”
command - 80H. Two more “unlock” write cycles are then
followed by the chip erase command - 10H.

Chip erase does not require the user o program the device prior
10 erase.

The automatic erase begins on the rising edge of the last WE pulse
in the command sequence and terminates when the status on /Q7
is “1” at which time the device stays at read status register mode
until the CIR contents are altered by a valid command seqtence.
(Refer to Tables 2 & 5 and Figures 2, 6 & 8)

Table 4: Sector Address*
A1% | A18 | A17 | AT6

Address Range

0 0 0 00000H-—OFFFFH

10000H-—TFFFFH

20000H—2FFFFH

30000H—3FFFFH

[ ]

o oo | oo
(=)
[==]

40000H—4FFFFH

SA15| 1 1 1 1 FOOOOH—FFFFFH

* Per | Meg x 8 Device

SECTOR ERASE

Sector erase is a six-bus cycle operation. There are two “unlock”
write cycles. These are followed by writing the set-up command
-80H. Two more “unlock”™ write cycles are then followed by the
sector erase command - 30H. The sector address is latched on
the falling edge of WE, while the command (data) is latched on
the rising edge of WE.

Sector erase does not require the user to program the device prior
to erase. The system is not required to provide any controls or
timings during these operations.

The automatic sector erase begins on the rising edge of the last
WE pulse in the command sequence and terminates when the
status on fO7 is “1" at which time the device stays at read status
register mode. The device remains enabled for read status register
mode until the CIR centents are altered by a valid command
sequence, (Refer to Tables 2, & 5 and Figures 3, 4, 6 & 8)

ERASE SUSPEND

This command only has meaning while the WSM is executing
SECTOR or CHIP erase operations, and therefore will oniy be
responded to during SECTOR or CHIP erase operation. After this
command has been executed, the CIR will initiate the WSM to
suspend erase operations, and then return to Read Status Register
mode. The WSM will set the /06 bit to a “1". Once the WSM
has reached the Suspend state, the WSM will set /07 bitto a “1".
At this time, WSM allows CIR to respond to the Read Amay, Read
Status Register, Abort and Frase Resume commands only. In this
mode, the CIR will not respond to any other commands. the WSM
will continue to run, idling in the SUSPEND state, regardless of
the state of all input control pins.

FRASE RESUME

This command will cause the CIR to clear the suspend state and
set the 1/06 ta a “0", butonly in an Erase Suspend command was
previously used. Erase Resume will nothave any effectin all other
conditions.

READ STATUS REGISTER COMMAND

The module contains a Status Register which may he read to
determine when a program or erase operation is complete, and
whether that operation completed successfully, The status
register may be read at any time by writing the Read Status
command to the CIR. After writing this command, all subsequent
read operations output data from the status register, until another
valid command is written o the CIR. A Read Array command
must be written to the CIR to return to the Read Array mode.

30A162-04
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The status register bits are output on VO2 - YO7 (Table 5),
VOO-1/O1 are set to OH.

li should be noted that the status register are latched on the falling
edge of OF or CE whichever occurs last in the read cycle. This
prevents possible bus arrars which might occur if the contents of
the status register change while reading the status register. CE or
OE must be toggled with each subsequent status read, or the
completion of a program or erase operation will not be evident.

The Status Register is the interface between the micioprocessor
and the Write State Machine (WSM)., When the WSM is active,
this register will indicate the status of the WSM, and will also hold
the bits indicating whether or not the WSM was successful in
performing the desired operation. The WSM sets status bits four
through seven and clears bits six and seven, but cannot clear status
bits four and five. If Erase fail or Program fail status bit is detected,
the Status Register is not cleared until the Clear Status Register
command is wiitten. The device automatically outputs Status
Register data when read afier Chip Erase, Sector Erase, Page
Program or Read Status Command write cycle. the default state
of the Status Register after power-up is /07, /06, /05, VO4) =
1000B. ¥O3 = 0 or 1 depends on sector-protect status, can not
be changed by Clear Status Register Command or Write State
Machine. FO2 = 0 or 1 depends on Sleep status, During Sleep
maode or Abort mode 1/02 is setio “1%; 1/02 is reset to "0" by Read
Aaray command.

CLEAR STATUS REGISTER

The Erase fail status bit (I/05) and Program fail status bit (i/O4) are
setby the write state machine, and can only be reset by the system
softwaie. These bits can indicate various failure conditions (see
Table 5). By allowing the svstem software to control the resetting
of these bits, several operations may be performed {such as
cumulatively programming several pages or erasing multiple
blocks in sequance). The Status register may then be read to
determine if an emmor occurred during that programming or erasing
series.  This adds flexibility to the way the device may be
programmed or erased. Additionally, once the program (erase)
fail bit happens, the program (erase) opeiation can not be
performed further. The program (erase) fail bit must be reset by
system software before further page program or sector (Chip) erase
are attempted. To clear the status register, the Clear Status Register
command is written to the CIR. Then, any other command may
be issued to the CIR. Note again that before a read cycle can be
initiated, a Read command must be written to the CIR to specify
whether the read data is to come from the Aray, Status Register
or Silicon ID.

SLEEP MODE

The device feaiures two software controlled low-power modes:
Sleep and Abort modes. Sleep mode is allowable during any
current operations except that once Suspend command is issued,
Sleep command is ignored. Abort mode is executed only during
page Programming and Chip/Sector Erase mode.

Table 5: Status Register '
STATUS /o7 /06 I/O5 1104 /03 1102
PROGRAM > 0 0 0 0 of1 01
acf /
IN PROCRESS ERASE 0 0 0 0 0/1 0/1
SUSPEND (NOT COMPLETE) &3 0 1 0 0 /1 041
SUSPEND (COMPLETE) =% 1 1 0 0 0/1 0/1
PROGRAM * ™ 1 0 0 0 01 0/1
COMPLETE
ERASE2 ST i 0 0 0 0/t 0/1
AL PROGRAM & f 1 0 0 1 o1 /1
ERASE2 ©F 1 0 1 0 01 071
AFTER CLEARING STATUS REGISTER' 1 0 0 0 01 Note ‘g’

NOTES:
a. fO7: Write State Machine Status
1 = Ready, 0 = Busy
IfO6: Erase Suspend Status
1 = Suspend, 0 = No Suspend
IfO5: Erase Fail Status
1 = Fail in Erase, 0 = Successful Erase
IfO4: Program Fail Status
1 = Fail in Program, 0 — Successful Program
/033 Sector-Protect Status (Mat Used)
1/O2: Sleep Status
1 = Device in Sleep Status, 0 = Device Mot in Sieep Status
D1 - O = Reserved for further enhancements.
These bits are reserved for future use; mask them out when polling
the Status Register.

b. Program Status is for the starus during Page Programming or Sectar
Unprotect mode.

c. Erase Status is for the status during Sector/Chip Erase or Sector
Protection mode.

d. Suspend Status is for both Sector and Chip Frase mode.

e. Fail Status bit (/04 or 1/Q5) is provided during Page Program ar
SectorfChip Erase modes respectively.

f. 102 = 0 or 1 depends on whether device is in the Sleep mode or
not.

2. Once inthe Sleep mode, /02 issetto “17, and is reset by read array
command only.

30A162-04
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To activate Sleep mode, a three-bus cycle operation is required.
COH command {refer to Table 2) puis the device in the Sleep
mode. Once in the Sleep mode and CMOS input level applied,
the power of the device is reduced to deep power-down current
levels. The only threshoid condition, input leakage, and cutput
leakage.

The Sleep command allows the device to COMPLETE curient
operations before going into Sleep moda. Once currentoperation
is done, device stays at read status register mode. The status
registers are not reset during sleep command. Program or Erase
fail bitmay have been set if during program/erase mode the device
retry exceeds maximum count.

During Sleep mode, the status registers, Silicon |D codes remain
valid and can still be read. The device Sleep Status hit - YO2 will
indicate that the device in the sleep mode.

Write and Read Array command wakes up the device outof Sleep
mode, YO2 is reset to “0" and device retumns to standby current
level.

ABORT MODE

To activate Aboit mode, a three-bus cycle operation is required.
The EOH command (refer to Table 2) only stops page program or
Sector/Chip erase operations currently in progress and puts the
device in Sleep mode. But unlike the Sleep command, the
program or erase operation will not be completed. Since the data
in some page/sectors is no longer valid due to an incomplete
program or erase operation, the program fail (YO4) or erase fail
(VO5) bit will be set.

After the abort command is executed and with CMOS inputlevels
applied, the device current is reduced to the same level as in deep
power-down or sleep modes. Device stays at read register mode.

During Abort mode, the status register, Silicon |D codes remain
valid and can still be read. The device Sleep Status bit- ¥O2 will
indicate that the device in the sleep mode.

DATA PROTECTION

The device is designed to offer protection against accidental
erasure or programming caused by spurious system level signals
that may exit during power transitions. During power-up the
device automatically resets the internal state machine in the read
array mode. Also, with its control register architecture, alterations
of the memory contents only occurs after successful completion
of specific muliifbus cycles command sequences.

the device also incorporates several features to prevent
inadvertent write cycles resulting from Vpp power-up and
power-down transitions or system noise.

LOW Vpp WRITE INHIBIT

To avoid initiation of a write cycle during Vpp powerup and
power-down, a write cycle is locked out for Vpp less than V ko
{=3.2v, typically 3.5V). If Vpp < Viko, the command register
is disabled and all internal program/erase ciicuits are disabled.
Under this condition the device will reset to the read made.
Subsequent writes will be ignored until the Vpp level is greater
than V ko, It is logically comect to prevent unintentional write
when Vpp is above Vixo.

WRITE PULSE “CLITCH” PROTECTION

Noise pulses of less than 10ns (typical) on CE or WE will not
initiate a write cycle.

LOGICAL INHIBIT . o
Wiiting is inhibited by holding any one of OF = ¥y, CE = Vi
of WE = Vin. To initiate a write cycle CE and WE must be a
logical zero while OE is a iogical one.

ERASE AND PROGCRAMMING PERFORMANCE
PARAMETER LIMITS UNITS
MIN, TYP. MAX.
Chip/Sector Erase Time 10 ms
Page Programming Time 0 ms
Chip Program Time 160 sec
Erase/Program Cycles 100,000 Cycles
Byte Program Time 10 5
LATCH UP CHARACTERISTICS
PARAMETER MIN. AMX. UNITS

input Voltage with Respect to Vss on all pins except I/O pins -1.0 13.5 \4
input Voltage with Respect to Vss on all I/O pins -10 Yoo +1.0 \%
Current -100 +100 mA
Includes all pins except Voo, Test conditions:  Vpp = 5.0V, one pin at a time

30A162-04
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RECOMMENDED OPERAT!ING RANGE' ABSOLUTE MAXIMUM RATINGS *
Symbol Characteristic Min.| Typ. | Max. [Unit Symbol Parameter Value Unit
Voo | Supply Voltage 4.5 | 5.0 5.5 3 Tsic | Storage Temperature 65 o +125 °C
Vi Input LOW Voltage | -0.52 0.8 v Taws | Temperature Under Bias|  -55t0 +125 °C
Vin Input HIGH Voltage 2.0 Vpp+0.5| V Top Operating Temperature 5510 +125 °C
) C 0 [ +25| +70 Output Short 4
Ta _querat' "tgu ] 40 | +25 +85 o lour Circuit Current 100 mA
emperatite M/B | 55 | +25| +125 Vyo | Input/Output Voltage* 0510 +7.0° v
Vio | A9 LD. input/Output | 11.5 125 |V Voo | Supply Voltage ' 0510 +7.0° v
CAPACITANCE *: Ta = 25°C, F = 1.0MHz DC OUTPUT CHARACTERISTICS
Symbol Parameter Max. | Unit |[Condition Symbol| Parameter | Condition | Min. | Max. | Unit
Caor | Address Input 45 Von w)ﬁre lovi = -400uA | 2.4 v
Cee | Chip Enable 20 ‘0’”
Cwe Write Enable 45 pF Vir\4'2 —ov VOL LOW vOIiﬁﬁe io|_£2.1mf‘\ 0.45 Y
Coe | Output Enable 45
Cic Data Input/Output 35
DC OPERATING CHARACTERISTICS: Over operating ranges
) . . Limits .
Symbol|  Characteristics Test Conditions Unit
Min Typ. Max
I Input Load Cutrent® | Von = Vpp max., Vin =Vop or Vs -40 +40 A
Qutput Leakage _ _ X8 -40 +440
lol Current® Vo = Voo Max., Vin =Vop of Vg 16 20 470 uA
; ! —
Isg (\é’&ét;;'ﬁdby cunent |y — Voo max., TF = Voo £ 0.2V 200 800 A
Isg2 ?:I'QI?L]Sg.andby Current Vpp = Vpp max,, CE = Viy 8 24 mA
§ VDD = VDD max. ﬁ = Vu x8 55 100
o /| ’ t
lecs Voo Read Current Inputs = Vi of Vi, f = 10MH2, lauT = OmA x16 105 170 mA
- 6 Voo = Vop max., CE = Vy, xB 15 &0
|(_C2 VDD Read Current Inputs = V|L or VgH, f = SMHZ, |OU'I = 0mA X6 65 100 mA
Vo Erase Suspend e = x8 10 35
leca Current®® Biock Erase in Suspend, CE = V4 16 15 0 mA
Vipp Program . X8 35 BO )
| 7 Program in Progress mA
°* | Current 2 g x16 65 140
) . X8 35 50
lees Vpp Erase Current® Erase in Progress mA
x16 65 140
Vi Input Low Voltage ® 30 0.8 Y
Vin Input High Voltage 2.4 Voo +0.3 A%
VoL | Qutput Low Voltage | loL = 2.1mA 045 Vi
Von | Output High Voltage | lon = -400mA 2.4 v
8 30A162-04
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FIGURE 1: AUTOMATIC PAGE PROGRAM FLOW CHART "'

START

WRITE DATA AAH
ADDRESS 5555H

WRITE DATA S5H
ADDRESS 2AAAH
WRITE DATA ABH
ADDRESS 5505H

BS
WAIT 103us
READ 3TATUS
REGISTER

rES
FPAGE PROGRAM
COMPLETED

FROGRAM
ANGTHER
PAGE *#

WRITE PROGRAM
DATA /ADDRESS .
LOADIMG END?

|

PROGR &M
ERROR

TO CONTINUE OTHER
GPERATIONS, DO CLEAR
SR MODE FIRST

OPERATION DONE.
DEVICE STAYS AT
READ 5R MODE

NOTE SR = Status Register
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FIGURE 2: AUTOMATIC CHIP ERASE FLOW CHART !

START

WRITE DATA AAH
ADDRESS 5555H

!

WRITE DATA 53H
ADDRESS 2AAAH

!

WRITE DATA 8@H
ADDRESS 5555H

!

WRITE DATA AAH
ADDRESS 555%H

!

WRITE DATA 55H
ADDRESS ZAAAH

!

WRITE DATA 18H
ADDRESS 555%H

!

READ STATUS
REGISTER

EXECUTE

SUSPEND SEE ERASE SUSFPEND

MODE FLOW CHART

CHIP ERASE

COMPLETED: ERASE ERROR
CPERATICN DONE. TC CONTINUE OTHER
DEMICE STAYS AT OPERATIONS, DO CLEAR
READ SR MOCDE SR MODE FIRST

30A162-04
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Dense-Pac Microsystems, Inc.

DP5Z2MX16NR3

PRELIMINARY

FIGURE 3: AUTOMATIC SECTOR ERASE FLOW CHART "'

WRITE DATA ASH
ADDRESS 5535H

{

WRITE DATA 55H
ADDRESS 2AAAH

%

WRITE DATA 82H
ADDRESS 5555H

{

WRITE DATA A&H
ADDRESS 5555H

!

WRITE DATA 335H
ADDRESS 2AAAH

&

WRITE DATA 38H
SECTOR ADDRESS

%

READ STATUS

REGISTER

SECTOR ERASE
COMPLETED

EXECUTE
SUSPEND
ERASE?

1

ERASE ERROR

SEE ERASE SUSPEND
FLOW CHART

OPERATION DONE.
DEVICE STAYS AT
READ SR MODE

TO CONTINUE OTHER
OPERATIONS, DO CLEAR
SR MODE FIRST

30A162-04
REY A
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DP572MX16Nn3 Dense-Pac Microsystems, Inc.

PRELIMINARY

FIGURE 4: ERASE SUSPEND/ERASE RESUME FLOW CHART!!

WRITE DATA AAH
ADDRESS 5535H
WRITE DATA 55H
ADDRESS 2AAAH
WRITE DATA 82H
ADDRESS ABASH
READ STATUS
REGISTER

ERASE Has
( ERASE SUSPEND ) ( COMPLETED ) ( ERASE ERROR )

WRITE DATA AAH QPERATION DONE. TO CONTINUE OTHER
ADDRESS 5553H DEVICE STAYS AT COFERATIONS, DD CLEAR

READ SR MODE SR MCDE FIRST
WRITE DATA 52H
AODDRESS 2AAAH
WRITE DATA BOH
ADDRESS 5555H

READING
EMD 7

TES

WRITE DATA A4H
ADDRESS 5555H
WRITE DATA 55H
ADDRESS ZAAAH
WRITE DATA DH
ADRESS £BA5H
CONTIMUE ERASE

30A162-04
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Dense-Pac Microsystems, Inc. DP572MX16Nn3

PRELIMINARY
AC TEST CONDITIONS OUTPUT LOAD
input Pulse Levels 045V 10 2.4V load | CL Parameters Measured
Input Pulse Rise and Fall Times 10ns 1 | 100pF | exceptior, tiz and tour
Inputand Output 0.8Y 2.0V 2 30pF | tor, tz and toz
Timing Reference Levels !
OUTPUT LOAD
DEVICE > 1.8KQ
UNDER ” | <4 AN O +5Y
TEST J
ok :I: 6.2KQ —DIODES = IN3064 or Equivalent
* Ingluding Probe and Jig Capacitance, = = =

AC INPUT OUTPUT REFERENCE WAVEFORM

2,418

2.45

P
20 I 2.0
INPUT TEST POINTS QUTRUT
mls:>’ [ ] <:@‘a
e,

AC testinputs are driven at Von (2.4 Vim) for Logic *1°" and Vo {0.45 V) for a Logic “0%. Input timing begins at Vin (2.0 V)
and Vi (0.8 Vrr). Output timing ends at Viy and V. input rise and fall times (10% to (%) < 10ns,

AC Operating Conditions and Characteristics - Read Cycle: Over operaling ranges
Mo. |Symbol Parameter 1200 150n8 20008 Unit
Min. Max, Min. Max. Min. Max,

1 tiaz | Address to Output Delay 120 120 150 ns
2 feg Chip Enable Output Delay 120 120 150 ns
3 tae Cutput Enable Output Delay 60 70 80 ns
4 nr Output Enable to Output Delay 0 55 55 u] 7o ns

5 ton Address to Output Hold a ns
30A162:04

REY A

13



DP572MX16Nn3 Dense-Pac Microsystems, Inc.
PRELIMINARY

Figure 5: READ CYCLE

F'DWVEDRD—UF' STANDEY ADDR’DEE%HSCESEALEET\ON CE)I&\IJ;ELE;S DATA VALID STANCE'Y F'OWE\I':’{D—DDGWN
ADDRESS WW ADDRESS VALID >WWW
I tace
& / \’\ / \
I tCE

o / \l\ftma / \

f— ipF —=

we / \

DATA VO HIGH-Z < DATA CUT vALID

Voo / \

AC Operating Conditions and Characteristics - Write/Frase/Program Cycle: Over operating ranges

No. |Symbol Parameter - 120ns - 150ns - 200ns Unit
Min. Max. Min. Max. Min. Max.
6 twe | Write Cycle Time 120 150 200 ns
7 tas Address Setup Time Q g 0 ns
8 [ Address Hold Time 50 60 70 ns
9 tps Data Setup Time 50 60 70 ns
10 ton Data Hold Time 10 10 10 ns

né
ns

11 | toes | Output Enable Setup Time
12 | ices | Chip Enable Setup Time

4] 0 8]
4] [1] 4]
13 | tonwe | Read Recovery Time before Write Q Q ] ns
0 0 4]
Q 0 0

14 | ks Chip Enable Setup Time ns
15 | tch Chip Enable Hold Hold Time ns
16 | twr Write Pulse Width 50 60 70 ns
17 | bwen | Write Pulse Width HIGH 50 50 50 ng
18 | teac | Byte Address Load Time 0.3 30 0.3 30 0.3 30 us
19 | tsa | Byte Address Load Time 100 10 100 us
20 | tes | Status Register Access Time 120 150 200 ns
21 | tese | Chip Enable Setup before SR Read 100 100 100 ns
22 s Voo Setup Time 2 2 2 us
14 30M16204



Dense-Pac Microsystems, Inc. DP572MX16Nn3
PRELIMINARY

Figure 7: WRITE CYCLE

f—t g —a=| teH |

G\ AL \

_ *| = toes

QF

—/t tuc
— L GHWL g TP
WE ™\ /
N 7
tas A
ADDRESS ‘
DT VLD A,
tos——— toH q

DATA /O ——— g2 DATA INPUT 7 HIGH-7 {

twes
Voo

Figure 7: AUTOMATIC PAGE PROGRAM CYCLE "0

M tan

fm—Las

Al6- Ald

Amg?f B ERERCED TR s

= tuc tgalc taL
E N/
1yPH
WE X
N/
twp teES
e
I o
OE /
tos _[ioH
tSRA

DATA 17O _< A2H i—( 55H >—< ABH )_( Write > < Last AN -
Data Dota / F »

30A162-04
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DP572MX16Nn3 Dense-Pac Microsystems, Inc.
PRELIMINARY

Figure 8: AUTOMATIC SECTOR/CHIP ERASE CYCLE

r=—1aH
AD-Al4 mﬁf 5555H‘X] 2ABAH X B555H X 5555H X 2848H X #/5955H *‘.‘Q‘.‘.‘Q‘.‘.‘.‘.‘.‘Q*‘*‘*&.‘"&.‘Q‘.
be— tag
Al5
AT A19 o KU
[ twe fESR
CE s,\ 7
Iwed
WE !i, 7
twp tees
OE /
tos |1oH) Lora

DATA IO _< AdH *—( 55H >—< o >—< AaH >—< 55H >—<JBH/1DH> R )

NOTE: * = Don'tCare, SA = Sector Address, Refer to page 5 for detail Page Program Cperation.

AC Operating Conditions and Characteristics
Write/Frase/Program Operation Alternate TF Controlled Writes: Over operating ranges

12008 150ns 200ns

Na. |Syrbol Parameter - - - Unit
Min. Max. Min. Max. Min. Max.

23 | twe Write Cydle time 120 150 200 ns

24 | s Address Setup Time Q g 0 ns

25 [ Address Hold Time 50 60 70 ns

26 | tps Data Setup Time 50 60 70 ns

27 tou Data Hold Time 10 10 10 ns

28 | tors | Qutput Enable Setup Time
29 | tces | Chip Enable Setup time ns

a 9 1] ns
a 0 1]

30 | tonwe | Read Recovery Time before White a 1] 0 ns
4] [1] 4]
Q Q Q

31 tws Write Enable Setup ns

32 | twn ‘Write Enable Hold Time

ns

33 | fer Chip Enable Pulse Width 50 60 70 ns

34 | tpen | Chip Enable Pulse Width High 50 50 50 ns

35 | tves | Voo Setup time 2 2 2 HS
16 30M16204
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Dense-Pac Microsystems, Inc. DP572MX16Nn3
PRELIMINARY

Figure 9: COMMAND WRITE TIMING (Alternate CE Controlled)

bty —] ym |
WE \ 7\’ \
—ﬂ = toes
oF 4{
twe
—EGHWL tep tcHp
— \ | V4 \
ct \ / \
tas tan |
ADDRESS m% Ry
ﬂvms—'— iDHq
[ _ 5 Yo

DATANG HIGH—Z DATA INPUT / HIGH-Z

tyes
VoD

Figure 10: AUTOMATIC PAGE PROGRAM TIMING CYCLE 'V

010 BX X X o X X D o YO
(== tan
A6-Al4 BEH 24H X 58H X Poge Address x?iﬁ??ﬁ?ii;i:;ii;;é:i
[~ tag
A1 5*A1 9 '.;‘;.;.;‘;’;‘;’;’;.;’;’;’;q’;’;’;’;’;’;’;’;’;" Page Address %&:ggggi;ﬁéﬁ?ié; ; : : ; : : : :
(= W
m '\ﬁ 5
tone
ﬁ _\‘ 5
top
CE
DS _[LDH |

/
t
DATA /O _< ARH ﬁ—( B5H >—< ABH >—< .";“2‘52 >_q/ Dola N/

30A162-04
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DP572MX16Nn3 Dense-Pac Microsystems, Inc.

PRELIMINARY

NOTES:

1.

All voltages are with respect to Vss.

2. -2.0V min. for pulse width less than 20ns (Vi min. = -0.5V at DC level).
3.
4. Stresses greater than those under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This is a

Maximum DC voltage an Vpp or A9 may over shoot to + 14.0V for periods less than 20ns.

stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Fxposure to absoiute maximum rating conditions for extended periods may affect

reliability.

. This parameter is guaranteed and not 100% tested.
. All currents are in RMS unless otherwise noted. Typical values at Vpp = 5.0V, t = 25°C. These currents are valid for all

product versions (package and speeds.).

. lcca is specified with the device de-selected. If the device is read while in erase suspend mode, current draw is the sum of

lecs and lecy /e

. ViL min. = -1.0V for pulse width £ 50ns.
. ViLmin. = -2.0V for pulse width < 20ns.
10.
1.

Refer to page 5 for detail Page Program Operation.

Each SLCC contains gne 1 Meg x 8 FLASH memary device enabled by seperate chip enables. Typically this is used asa x16
device with CEO and CE1 tied together. When writing commands to the command register (CIR) under these conditions, the
command sequence shown in the command definition table should be duplicated to each byte (/O1 - VO7 and /08 - /O15)
of the module. The command sequence for a Read/Reset cycle would be as follows: ©On the first bus cycle AAAAH would
be written to Address 5555H, on the second bus cycle 5555H would be written to address 2ZAAAH followed on the third bus
cycle by FOFOH being written to address 5555H. A single device can be programmed by writing the appropriate command
sequence to that device while writing the Read/Rest command sequence to the other enabled device.

WAVEFORM KEY

RN L SRR

Data Valid Transition from Transition from Data Undefined
HIGH to LOW LOW to HIGH ar Don't Care

18
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Dense-Pac Microsystems, Inc. DP572MX16Nn3

PRELIMINARY

(48 - Pin Leadless SLCC) MECHANICAL DRAWING

E@S@i.@@S

:
0 3504918
=
<
<

‘—‘ L‘*@Zf}t@@ﬁ —{.GSQ)i(@@S

5B ANg—=

sl +.215
fe—— 87 tg% —_— P 5@ - Be5 T

FHHEEEEAAEREEAHEE 5 L5349 MAX. Ee=HHEEEE E e

+.815
S8 _gip

HHH A ARARARA L3489 MAX.

225%.025

e 14 TYP. = 50+ 005
-~ 750+ p1g —=1 | 350 G0 .
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DP572MX16Nn3 Dense-Pac Microsystems, Inc.

PRELIMINARY

(48 - Pin )" Leaded SLCC) MECHANICAL DRAWING

+.815
8sgtE
7584010

.J t @50+ 005
350+.010

(48 - Pin Gullwing Leaded SLCC) MECHANICAL DRAWING

1,060 2l

75@+.810
e L(
= 1| esolgi

L35E+.018

b
.BBBE .05 1eg TYP

362 MAX. inlsinininininn

BB7+.803 - |r B35@ TYP,
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Dense-Pac Microsystems, Inc. DP572MX16Nn3
PRELIMINARY

(50 = Pin PGA) MECHANICAL DRAWING

ri 900X M@ —-1

TOP
WIEW
END
o VIEW
INDE X B4+ Q06
ANNONTNNANANOnnnm 472 max. mialvinintaln
WL ‘ v LT
| [ 858 TYP
SIDE il ini i h
VIEW J t 18@ REF.
| VR U I | | | u U
Jt 85 DIA. +.095 o b @45 REF I I
@18 DIA. +.892 - =188 TYP. o apo+ 85 B
.8Pat. 205
ORDERING INFORMATION
DF 572 2M X 16 N ARK — XX X
PREFIYX TYPE MDEEMP{%EIY DESIG M&FSQEY HEN%FT%\‘F PACKAGE SPEED GRADE c COMMERCIAL 2T 10 + 78T
1 | INDUSTRIAL —49'C to +85C
M MILITARY —553C ta +125°C
B MIL-PROCESSED —55C to +125°C
12 128ns
15 158ns
2 206ns

A3 DENSE—STACK PGA (FIN GRID ARRAY)
H3  GULLWING LEADED SLCC

13 THRU-HOLE LEADED SLCC

J3 "JT LEADED SLCG

Y3 LEADLESS SLCC

| 5 MEGARIT DIE
I MODULE WITHOUT LDGIC SUPPORT
| & VOLT FLASH EEFROM

Dense-Pac Microsystems, Inc.
7321 Lincoln Way 4 Garden Grove , California 92841-1431
(714) 898-0007 (80Q) 6424477 (Ouside CA) # FAX: (714)897-1772 # htp://www.dense-pac.com
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