1828F200BV/BLV

131,072 x 16/262,144 x 8 SmartVoltage
BOOT BLOCK FLASH MEMORY

ADVANCE
INFORMATION

SmartVoltage Technology
— 5V or 12V Program/Erase
— 2.7V, 3.3V or 5V Read Operation

High-Performance Read
(Maximum Access Times)
— 5V: 60/80/120 ns

— 3V: 110/150/180 ns
—2.7V:120 ns

Low Power Consumption
— Max 60 mA Read Current at 5V
— Max 30 mA Read Current at 3v/2.7V

x8/x16 Selectable Input/Output Bus
— High-Performance 16- or 32-bit CPU's

Optimized Array Block Architecture

— One 16-KB Protected Top or Bottom
Boot Block

— Two 8-KB Parameter Blocks

— One 96-KB Main Block

— One 128-KB Main Block

Hardware-Protection for Boot Block

Software EEPROM Emulation with
Parameter Blocks

JULY 1997

Industrial Temperature Operation
— —40°C to +85°C

Automated Word/Byte Write and Block Erase
— Industry-Standard Command User
Interface
— Status Registers
— Erase Suspend Capability

SRAM-Compatible Write Interface

Automatic Power Savings Feature
— 1 mA Typical Icc Active Current in
Static Operation

Reset/Deep Power-Down Input
— 0.2 pA lcc Typical
— Provides Reset for Boot Operations

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

Industry-Standard Surface Mount Packaging
— 48-Lead TSOP

— 44-Lead PSOP(JEDEC Rom Compatible)

Footprint Upgradeable to 4-Mbit and to 8-Mbit
Boot Block Flash Memories

This document contains ADVANCE INFORMATION. ISSI reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible
product. We assume no responsibility for any errors which may appear in this publication. @ Copyright 1996, Integrated Silicon Salution, Inc.
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1IS28F200BV/BLV
DESCRIPTION

This datasheet contains specifications for the products
in the SmartVoltage 2-Mbit boot block flash memory.
These are the BV/BLV suffix products which offer 2.7-
3.6V, 3.0-3.6V, and 5V Vcc operation. Throughout this
datasheet, the 1IS28F200 refers to all x8/x16 2-Mbit prod-
ucts.

New Features in the SmartVoltage Products

The SmartVoltage boot block flash memory offers identi-
cal operation with the BX/BL 12V program products,
except for the differences listed below. All other functions
are equivalent to current products, including signatures,
write commands, and pinouts.

* WPpin hasreplaced a DU (Don’t Use) pin. Connect the
WP pin to control signal or to Vcc or GND (in this case,
a logic-level signal can be placed on DU pin).

* 5V program/erase operation has been added. If switch-
ing Vee for write protection, switch to GND (not 5V) for
complete write protection. To take advantage of 5V
write-capability, allow for connecting 5V to Ver and
disconnecting 12V from Vrr line.

* Enhanced circuits optimize low V cc performance, al-
lowing operation down to Vcc = 2.7V/3.3V.

Ifyou are using BX/BL 12V V rp boot block products today,

you should account for the differences listed above and

also allow for connecting 5V to V pp and disconnecting 12V
from Ver line, if 5V writes are desired.

Main Features

ISSI's SmartVoltage technology is the most flexible volt-
age solution in the flash industry, providing two discrete
voltage supply pins: Vcc for read operation, and Vep for
program and erase operation. Discrete supply pins allow
system designers to use the optimal voltage levels for
their design. The I1S28F200BV/BLV provides program/
erase capability at 5V or 12V. The 1S28F200BV/BLV
allows reads with Vcc at 2.7V-3.6V, 3.3V + 0.3V or 5V,
Since many designs read from the flash memory a large
percentage of the time, read operation using the 2.7V
range can provide great power savings. If read perfor-
mance is an issue, 5V Vcc provides faster read access
times.

For program and erase operations, 5V Vpp operation
eliminates the need for in system voltage converters,
while 12V Vpp operation provides faster program and
erase for situations where 12V is available, such as
manufacturing or designs where 12V is in-system. For
design simplicity, Vcc and Vep can be hooked up to the
same 5V + 10% source.

The 1S28F200BV/BLV boot block flash memory is a high-
performance, 2-Mbit (2,097,152 bit) flash memory orga-
nized either as 128K x 16bits or 256K x 8 bits.

Separately erasable blocks, including a hardware-lock-
able boot block (16,384 bytes), two parameter blocks
(8,192 bytes each) and main blocks (one block of 98,304
bytes and one block of 131,072 bytes), define the boot
block flash family architecture. Each block can beindepen-
dently erased and programmed.

The boot block is located at either the top (denoted by T
suffix) or the bottom (B suffix) of the address map in order
to accommodate different microprocessor protocols for
boot code location. The hardware-lockable boot block
provides complete code security for the kernel code re-
quired for system initialization. Locking and unlocking of
the boot block is controlled by WP and/or RP .

The Command User Interface (CUI) serves as the inter-
face between the microprocessor or microcontroller and
the internal operation of the boot block flash memory. The
internal Write State Machine (WSM) automatically ex-
ecutes the algorithms and timings necessary for program
and erase operations, including verifications, thereby un-
burdening the microprocessor or microcontroller of these
tasks. The Status Register (SR) indicates the status of the
WSM and whether it successfully completed the desired
program or erase operation.

Program and Erase Automation allows program and erase
operations to be executed using an industry-standard two-
write command sequence to the CUI. Data writes are
performed in word or byte increments.

Each byte in the flash memory can be programmed inde-
pendently of other memory locations, unlike erases, which
erase all locations within a block simultaneously.

The 2-Mbit SmartVoltage boot block flash memory is also
designed with an Automatic Power Savings (APS) feature
which minimizes system battery current drain, allowing for
very low power designs. To provide even greater power
savings, the boot block family includes a deep power-
down mode which minimizes power consumption by turn-
ing most of the flash memory’s circuitry off. This mode is
controlled by the RP pin and its usage is discussed along
with other power consumption issues.

Additionally, the RP pin provides protection against un-
wanted command writes due to invalid system bus condi-
tions that may occur during system reset and power-up/
down sequences. For example, when the flash memory
powers-up, it automatically defaults to the read array
mode, but during a warm system reset, where power
continues uninterrupted to the system components, the
flash memory could remain in a non-read mode. Conse-
quently, the system Reset signal should be tied to RP to
reset the memory to normal read mode upon activation of
the Reset signal.

The 1S28F200 provides both byte-wide or word-wide input/
output, which is controlled by the BYTE pin.

Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

SMARTVOLTAGE FLEXIBILITY

Vee Vep
Product Name Bus Width 2.7V-3.6V 33Vz0.3V 5V+10% 5V£10% 12V +£5%
IS28F200BV/BLV X8 or x16 X X X X X

PIN CONFUGURATIONS: 44-Pin PSOP, JEDEC ROM/EPROM Compatible

1S28F8008 IS28F400B 1S28F400B 1S28F800B
Vpp \E Vpp 3 1 . 44 |2 RP RP RP
Al8 WP WP 2 43 o WE WE WE
A7 A7 NC —{ 3 42 |1 A8 A8 A8
A7 A7 A7 1 4 41 = A9 A9 A9
A6 A6 A8 A 5 40 |1 A10 Al0 A10
A5 A5 A5 16 39 = A1 At1 A1
A4 Ad A4 37 38 =3 A2 Al2 A12
A3 A3 A3 18 'Sggzz.? %?_‘ggkv 37 |7 A13 Al3 A13
A2 A2 A2 9 36 =3 A14 Al4 Al4
A1 A1 A1 =3 10 44-PIN PSOP 35 =1 At5 A15 A15
A0 AQ A0 = 11 0.525" x 1.110" 34 |2 A16 A16 A6
CE CE CEc 12 33 = BYTE BYTE BYTE
GND GND GND —1 13 TOP VIEW 32 = 6D GND GND
OE CE OE 414 31 2 DQ15/A-1 |DQ15/A-1] {DQ15/A~1
DQO DQO DQO t— 15 30 |= par DQ7 DQ7
DQ8 DQ8 pas —| 16 29 = DQ14 DQ14 DQ14
DQ1 [ale}] DQ1 = 17 28 = pas DQ6 DQ6
DQY DQ9 DQ9 | 18 27 =2 pQ13 DQ13 DQ13
DQ2 DQ2 DQ2 — 19 26 = pas DQ5 DQ5
DQ10 DQ10 DQ10 — 20 25 I DQ12 DQ12 DQ12
DQ3 DQ3 DQ3 ] 21 24 |2 DQ4 DQ4 DQ4
DQaM DQit DQ11 ] 22 23 [ Ve Ve Vee
PIN CONFUGURATIONS: 48-Pin TSOP
IS28F800B 15S28F400B IS28F400B 1528F8008
A15 A15 A5 T]1 @ 48 = ats Al6 A186
A4 Al4 Al4 {2 47 = BYTE BYTE BYTE
A13 A13 A13 T3 46 =3 GND GND GND
A12 A2 A12 4 45 1 DQ15/A-1 | DQ15/A-1 DQ15/A-1
At A1 A1l 5 44 = DQ7 DQ7 DQ7
A10 A10 A10 =5 43 =2 DQ14 DQ14 DQ14
A9 A9 A9 7 42 3 D6 DQ6 DQ6
A8 AB A8 T8 lsBzgzz;)glls-\ggkv 41 =0 DQ13 DQ13 DQ13
NC NC NC 9 40 = DOS DQ5 DQS5
NC NC NC =] 10 48-PIN TSOP 39 = pot2 DQ12 DQ12
WE WE WE = 11 12 mm x 20 mm 38 = DQ4 DQ4 DQ4
RP RP RP . 12 37 2 Vee Vec Vee
Vpp Vep Vpp = 13 TOP VIEW 36 =1 DQ11 DQ11 DQ11
WP WP WP ] 14 35 |2 DQ3 DQ3 DQ3
NC NC NC =] 15 34 E5 DQ10 DQ10 DQ10
A18 NC NC = 16 33 o bQ2 DQ2 DQ2
A17 A17 NC =] 17 32 = pQe DQ9 DQ9
A7 A7 A7 —] 18 31 = pal DQA1 DQA1
A6 A6 A6 — 19 30 = Das DQs DQ8
A5 A5 As ] 20 29 2 bQo DQO DQO
A4 A4 A4 ] 21 28 2 OF OE OE
A3 A3 A3 ] 22 27 2 GND GND GND
A2 A2 A2 —] 23 26 |2 CE CE CE
A1 Al Al — 24 25 =31 A0 A0 AD

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

PIN DESCRIPTIONS

Symbol Type

Name and Function

A0-A16 INPUT

ADDRESS INPUT: for memory addresses. Addresses are internally latched
during a write cycle.

A9 INPUT

ADDRESS INPUT: When A9 is at VHH the signature mode is accessed. During
this mode, AQ decodes between the manufacturer and device IDs. When
BYTE is at a logic low, only the lower byte of the signatures are read. DQ15/
A-1is a don't care in the signature mode when BYTE s low.

DQo-DQ7 INPUT/
OUTPUT

DATA INPUTS/OUTPUTS: Inputs array data on the second CE and WE
cycle during a Program command. Inputs commands to the Command User
Interface when CE and WE are active. Data is internally latched during the
write cycle. Outputs array, Intelligent Identifier and Status Register data. The
data pins float to tri-state when the chip is deselected or the outputs are
disabled.

DQ8-DQ15 INPUT/
OUTPUT

DATA INPUTS/OUTPUTS: Inputs array data on the second CE and WE
cycle during a Program command. Data is internally latched during the write
cycle. Outputs array data. The data pins float to tri-state when the chip is
deselected or the outputs are disabled as in the byte-wide mode

(BYTE = "0"). In the byte-wide mode DQ15/A—1 becomes the lowest order
address for data output on DQO-DQ7.

CE INPUT

CHIP ENABLE: Activates the device’s control logic, input buffers, decoders
and sense amplifiers. CE is active low. CE high de-selects the memory device
and reduces power consumption to standby levels. If CE and RP are high, but
not at a CMOS high level, the standby current will increase due to current flow
through the CE and RP input stages.

OE INPUT

OUTPUT ENABLE: Enables the device’s outputs through the data buffers
during a read cycle. OE is active low.

WE INPUT

WRITE ENABLE: Controls writes to the Command Register and array
blocks. WE is active low. Addresses and data are latched on the rising edge
of the WE pulse.

RP INPUT

RESET/DEEP POWER-DOWN: Uses three voltage levels (ViL, Vix, and
VHH) to control two different functions: reset/deep power-down mode and
boot block unlocking. It is backwards-compatible with the BX/BL/BV
products.

When RP Is at logic low, the device Is in reset/deep power-down mode,

which puts the outputs at High-Z, resets the Write State Machine, and draws
minimum current.

When RP Is at logic high, the device is in standard operation. When RP
transitions from logic-low to logic-high, the device defaults to the read array
mode.

When RP is at Vhn, the boot block is unlocked and can be programmed or
erased. This overrides any control from the WP input.

(continued)

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

PIN DESCRIPTIONS (continued)

Symbol Type

Name and Function

WP INPUT

WRITE PROTECT: Provides a method for unlocking the boot block in a
system without a 12V supply.

When WP is at logic low, the boot block is locked, preventing program and erase
operations to the boot block. If a program or erase operation is attempted on the boot
block when WP is low, the corresponding status bit (bit 4 for program, bit 5 for erase)
will be set in the Status Register to indicate the operation failed.

When WP is at logic high, the boot block is unlocked and can be programmed
or erased.

NOTE: This feature is overridden and the boot block unlocked when RPis at Vi,
This pin is not available on the 44-lead PSOP package.

BYTE INPUT

BYTE ENABLE: Controls whether the device operates in the byte-wide mode (x8)

or the word-wide mode (x16). BYTE pin must be controlled at CMOS levels to meet
the CMOS current specification in the standby mode.

When BYTE is at logic low, the byte-wide mode is enabled, where data is read
and programmed on DQO-DQ7 and DQ15/A-1 becomes the lowest order

address that decodes between the upper and lower byte. DQ8-DQ14 are tri-stated
during the byte-wide mode.

When BYTE is at logic high, the word-wide mode is enabled, where data is
read and programmed on DQ0-DQ15.

Vce

DEVICE POWER SUPPLY: 5.0V x 10%, 3.3V + 0.3V, 2.7V-3.6V

Vpp

PROGRAM/ERASE POWER SUPPLY: For erasing memory array blocks or pro-
gramming data in each block, a voltage either of 5V + 10% or 12V + 5% must be

applied to this pin. When Vrp < VepLk all blocks are locked and protected against
Program and Erase commands.

GND

GROUND: For all internal circuitry.

NC

NO CONNECT: Pin may be driven or left fioating.

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

PRODUCTDESCRIPTION

Memory Blocking Organization

This product features an asymmetrically-blocked architec-
ture providing system memory integration. Each erase
block can be erased independently of the others. The
block sizes have been chosen to optimize their functional-
ity for common applications of nonvolatile storage. The
combination of block sizes in the boot block architecture
allow the integration of several memories into a single
chip. For the address locations of the blocks, see the
memory map.

BOOT BLOCK - 1 x 16-KB

The boot block is intended to replace a dedicated boot
PROM in a microprocessor or microcontroller based sys-
tem. The 16-Kbyte (16,384 bytes) boot block is located at
either the top (denoted by T suffix) or the bottom (B suffix)
of the address map to accommodate different micropro-
cessor protocols for boot code location. This boot block
features hardware controllable write-protection to protect
the crucial microprocessor boot code from accidental
modification. The protection of the boot block is controlled
using a combination of the Vrp, RP and WP pins.

PARAMETER BLOCKS - 2 x 8-KB

The boot block architecture includes parameter blocks to
facilitate storage of frequently updated small parameters
that would normally require an EEPROM. By using soft-
ware techniques, the byte-rewrite functionality of EEPROMSs
can be emulated. Each boot block component contains
two parameter blocks of 8 Kbytes (8,192 bytes) each. The
parameter blocks are not write-protectable.

MAIN BLOCKS - 1 x 96-KB + 1 x 128-KB

After the allocation of address space to the boot and
parameter blocks, the remainder is divided into main
blocks for data or code storage. Each 2-Mbit device
contains one 96-Kbyte (98,304 byte) block and one 128-
Kbyte (131,072 byte) block. See the memory maps for
each device for more information.

Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

Word-Wide x16-Mode Memory Maps

IS28F200BV/BLVT IS28F200BV/BLVB
1FFFFH 1FFFFH
16-Kbyte BOOT BLOCK 128-Kbyte MAIN BLOCK
1E000H 10000H
1DFFFH _ OFFFFH
1D0GOH 8-Kbyte PARAMETER BLOCK 04000H 96-Kbyte MAIN BLOCK
1CFFFH - 03FFFH
1cooon | ovte PARAMETER BLOCK osooon|  8-Kbyte PARAMETER BLOCK
1BFFFH 02FFFH
96-Kbyte MAIN BLOCK
10000H vt wooon|  8-Kbyte PARAMETER BLOCK
OFFFFH 01FFFH
128-Kbyte MAIN BLOCK 16-Kbyte BOOT BLOCK
00000H 00000H
Note: In x8 operation, the least significant system address should be connected to A—1. Memory maps
are shown for x16 operation.

Byte-Wide x8-Mode Memory Maps

IS28F200BV/BLVT IS28F200BV/BLVB

3FFFFH 3FFFFH

16-Kbyte BOOT BLOCK 128-Kbyte MAIN BLOCK
3C000H 20000H
SBFFFH 8-Kbyte PARAMETER BLOCK 1FFFFH
3A000H vt 08000H 96-Kbyte MAIN BLOCK
39FFFH - O7FFFH
38000H §-Kbyte PARAMETER BLOCK 06000H 8-Kbyte PARAMETER BLOCK
37FFFH 96-Kbyte MAIN BLOCK 0SFFFH N
20000H vt osooon | 8Kbyte PARAMETER BLOCK
1FFFFH 03FFFH

128-Kbyte MAIN BLOCK 16-Kbyte BOOT BLOCK
00000H 00000H

Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

PRINCIPLES OF OPERATION

Flash memory combines EPROM functionality with in-
circuit electrical write and erase. The boot block flash family
utilizes a Command User Interface (CUI) and automated
algorithms to simply write and erase operations. The CUI
allows for 100% TTL-level control inputs, fixed power
supplies during erasure and programming, and maximum
EPROM compatibility.

When Vep < Vpprrk, the device will only successtully
execute the following commands: Read Array, Read Status
Register, Clear Status Register and intelligent identifier
mode. The device provides standard EPROM read, standby
and output disable operations. Manufacturer identification
and device identification data can be accessed through the
CUI or through the standard EPROM A9 high voltage
access (Vip) for PROM programming equipment.

The same EPROM read, standby and output disable func-
tions are available when 5V or 12Vis applied tothe V pp pin.
In addition, 5V or 12V on V rr allows write and erase of the
device. All functions associated with aitering memory
contents: Program and Erase, Intelligent Identifier Read,
and Read Status are accessed via the CUL.

The internal Write State Machine (WSM) completely auto-
mates program and erase, beginning operation signaled by
the CUI and reporting status through the Status Register.
The CUI handles the WE interface to the data and address
latches, as well as system status requests during WSM
operation.

Bus Operations

Flash memory reads, erases and writes in-system via the
local CPU. All bus cycles to or from the flash memory
conform to standard microprocessor bus cycles. These
bus operations are summarized in Bus Operations.

Read Operations

READ ARRAY

When RP transitions from VL (reset) to Vi, the device will
beinthe read array mode and will respondto the read control
inputs (CE, address inputs, and OE) without any com-
mands being written to the CUI.

When the device is in the read array mode, five control
signals must be controlled to obtain data at the outputs.

» WE must be logic high (Vi)

+ CE must be logic low (VL)

» OE must be logic low (Vi)

« RP must be logic high (ViH)

« BYTE must be logic high or logic low

In addition, the address of the desired location must be
applied to the address pins.

If the device is not in read array mode, as would be
the case after a program or erase operation, the
Read Mode command (FFH) must be written to the
CULI before reads can take place.

During system design, consideration should be taken to
ensure address and controlinputs meet requiredinput slew
rates of <10 ns.

Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

BUS OPERATIONS FOR WORD-WIDE MODE (BYTE = Vi)

Mode RP CE OE WE A9 AD Vep DQO-15
Read 123 ViH Vit ViL ViH X X X Dout
Output Disable VIH Vi ViH Vin X X X High Z
Standby ViH ViH X X X X X High Z
Deep Power-Down® ViL X X X X X X High Z
Intelligent VIH ViL Vit ViH Vip Vi X 00D5H
Identifier (Mfr)®

Intelligent VIH ViL Vi ViH Vip ViH X See Intelligent
Identifier Device*® Identifier Table
Writet®7.8) ViH Vi VIH Vi X X X Din

BUS OPERATIONS FOR BYTE-WIDE MODE (BYTE = ViL)

Mode RP CE OE WE A9 A0 A1 Ve DQO-7 DQs-14
Read (29 ViH ViL ViL  VH X X X X Dour High Z
Output Disable ViH Vi ViH ViH X X X X High Z High Z
Standby ViH ViH X X X X X X High Z High Z
Deep Power-Down® Vi, X X X X X X X High Z High Z
Intelligent ViH ViL Vi VIH Vip Vi X X D5H High Z
Identifier (Mfr)

Intelligent ViH ViL ViL ViH Vip VIH X X See Intelligent High Z
Identifier Device s Identifier Table

Write®78) ViH Vi ViH Vi X X X X Din High Z

Notes:

. Refer to DC Characteristics.

. X can be Vi, Vin for control pins and addresses, VeeLk or VepH for Vep.

See DC Characteristics for Vepik, VepH1, VPPH2, VHH, VIO voltages.

Manufacturer and device codes may also be accessed via a CUI write sequence, A1-A17 = X,
- See Intelligent Identifier Table for device IDs.

Refer to Command Bus Definitions for valid Din during a write operation.

- Command writes for block erase or byte write are only executed when Vep = Veent or Veewz.

. To write or erase the boot block, hold RP at Vix or WP at Vin.

. RP must be at GND + 0.2V to meet the maximum deep power-down current specified.

CONDOHAWN 2

Integrated Silicon Solution, Inc. 9
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1IS28F200BV/BLV

INTELLIGENT IDENTIFIERS

To read the manufacturer and device codes, the device
must be in intelligent identifier read mode, which can be
reached using two methods: by writing the intelligent
identifier command (90H) or by taking the A9 pin to V ip.
Onceinintelligentidentifier read mode, AO =0outputs the
manufacturer’s identification code and A0 = 1 outputs the
device code. To return to read array mode, write a Read
Array command (FFH).

Write Operations

COMMAND USERINTERFACE (CUI)

The Command User Interface (CUI) is the interface be-
tween the microprocessor and the internal chip controller.
Commands are written to the CUl using standard micro-
processor write timings. The available commands are

mands, the CUIl informs the Write State Machine (WSM)
that a write or erase has been requested. During the
execution of a Program command, the WSM will control
the programming sequences and the CU will only respond
to status reads. During an erase cycle, the CUl will respond
to status reads and erase suspend. After the WSM has
completed its task, it will set the WSM Status bit to a “1”
(ready), which indicates that the CUI can respond to its full
command set. Note that after the WSM has retuned control
to the CUI, the CUI will stay in the current command state
until it receives another command.

COMMAND FUNCTION DESCRIPTION

Device operations are selected by writing specific com-
mands into the CUL. "Command Codes and Descriptions”
and "Command Bus Definitions" define the available com-
mands.

INTELLIGENT IDENTIFIER TABLE

Read Array, Read Intelligent Identifier, Read Status Reg-
ister, Clear Status Register, Erase and Program. The

Product
three read modes are read array, intelligentidentifier read, 28F200 Mfr. ID Device ID
and status register read. For Program or Erase com- = 5
(Top Boot) (Bottom Boot)
Word Mode  00D5H 4470H 4471H
Byte Mode D5H 78H 79H

COMMAND CODES AND DESCRIPTIONS

Code Device Mode Description
00 Invalid/Reserved Unassigned commands that should not be used. Right reserved to redefine these
codes for future functions.
FF Read Array/ Places the device in read array mode, so that array data will be output on the
Program or data pins. This command can also be used to cancel erase and program
Erase Abort sequences after their set-up commands have been issued. To cancel after issuing
an Erase Setup command, issue this command, which will reset to read array
mode. To cancel a program operation after issuing a Program Setup command,
issue two Read Array commands in sequence to reset to read array mode. If a
program or erase operation has already been initiated to the WSM this command
can not cancel that operation in progress.
40 Program Setup Sets the CUI into a state such that the next write will load the Address and Data

registers. After this command is executed, the outputs default to the Status
Register. A two Read Array command sequence (FFH) is required to reset to
Read Array after the Program Setup command.

The second write after the Program Setup command will latch addresses and
data, initiating the program algorithm. The device outputs Status Register data
when OE is enabled. To read array data, issue a Read Array command.

(See 40H/Program Setup)

10 Alternate Prog Setup

(continued)

10 Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

COMMAND CODES AND DESCRIPTIONS (continued)

Code

Device Mode

Description

20

Erase Setup

Prepares the CUI for the Erase Confirm command. I the next command is not an
Erase Confirm command, then the CUI will set both the Program Status and
Erase Status bits of the Status Register to a “1,” place the device into the read
Status Register state, and wait for another command.

DO

Erase Resume/
Erase Confirm

If the previous command was an Erase Setup command, then the CUI will

latch address and data, and begin erasing the block indicated on the address pins.
During erase, the device will respond only to the Read Status Register and Erase
Suspend commands and will output Status Register data when OEis toggled low.
Status Register data is updated by toggling either OE or CE low.

BO

Erase Suspend

Valid only while an erase operation is in progress and will be ignored in any other
circumstance. Issuing this command will begin to suspend erase operation. The
Status Register will indicate when the device reaches erase suspend mode. In this
mode, the CUI will respond only to the Read Array, Read Status Register, and
Erase Resume commands and the WSM will also set the WSM Status bit to a “1”
(ready). The WSM will continue to idle in the SUSPEND state, regardless of the
state of all input control pins except RP, which will immediately shut down the
WSM and the remainder of the chip, if it is made active. During a suspend opera-
tion, the data and address latches will remain closed, but the address pads are able
to drive the address into the read path.

70

Read Status Register

Puts the device into the read Status Register mode, so that reading the device
outputs Status Register data, regardless of the address presented to the device.
The device automatically enters this mode after program or erase has completed.
This is one of the two commands that is executable while the WSM is operating.

50

Clear Status Register

The WSM can only set the Program Status and Erase Status bits in the Status
Register to “17; it cannot clear them to “0.”

The Status Register operates in this fashion for two reasons. The first is to give
the host CPU the flexibility to read the status bits at any time. Second, when
programming a string of bytes, a single Status Register query after programming

the string may be more efficient, since it will return the accumulated error status of
the entire string.

90

Intelligent ldentifier

Puts the device into the intelligent identifier read mode, so that reading the device
will output the manufacturer and device codes. (A0 = 0 for manufacturer, A0 = 1 for
device, all other address inputs are ignored).

Integrated Silicon Solution, Inc.
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IS28F200BV/BLV
COMMAND BUS DEFINITIONS

First Bus Cycle Second Bus Cycle
Command Operation Address Data Operation Address Data
Read Array® Write X FFH
Intelligent Identifiert" Write X 90H Read IA ID
Read Status Register®4 Write X 70H Read X SRD
Clear Status Register® Write X 50H
Word/Byte Write Write WA 40H Write WA WD
Alternate Word/Byte Write &7 Write WA 10H Write WA WD
Block Erase/Confirm @7 Write BA 20H Write BA DOH
Erase Suspend/Resume® Write X BOH Write X DOH
Notes: ADDRESS DATA
1. Bus operations are defined in "Bus Operations". )
2. 1A = Identifier Address: A0 = 0 for manufacturer code, BA = Bloc.k_ Address SRD = Stz.a?us Register Data
_ . 1A = identifier Address ID = identifier Data
A0 =1 for device code. WA = Write Address WD = Write Data
3. SRD = Data read from Status Register. X = 50 't Care -
4. ID = Intelligent Identifier Data. Following the intelligent B
Identifier command, two read operations access manufac-
turer and device codes.
5. BA = Address within the block being erased.
6. WA = Address to be written. WD = Data to be written at
location WD.
7. Either 40H or 10H command is valid.
8. See page 17.
STATUS REGISTER BIT DEFINITION
Bits Status Register Notes
WSMS 7 SR.7 = WRITE STATE MACHINE Check Write State Machine bit first to determine
1 = Ready Word/Byte program or Block Erase completion,
0 = Busy before checking Program or Erase Status bits.
ESS 6 SR.6 = ERASE-SUSPEND When Erase Suspend is issued, WSM halts
1 =Erase Suspended execution and sets both WSMS and ESS bits to
0 = Erase In Progress/ ESS bit remains set to “1” until an Erase Resume
Completed command is issued.
ES 5 SR.5 = ERASE STATUS (ES) When this bit is set to “1,” WSM has applied the
1 = Error In Block Erasure maximum number of erase pulses to the block and is
0 = Successful Block Erase still unable to verify successful block erasure.
DWS 4 SR.4 = PROGRAM STATUS (DWS) When this bit is set to “1,” WSM has attempted

1 = Error in Byte/Word Program  but failed to program a byte or word.
0 = Successful Byte/Word Program

VPPS 3 SR.3 = Vrr STATUS (Vprs) The Vpr Status bit does not provide continuous
1 = Vrp Low Detect, Oper. Abort indication of V pp level. The WSM interrogates Vep
0=Vrer OK level only after the Byte Write or Erase command

sequences have been entered, and informs the system
if Vep has not been switched on. The V rp Status bit

is not guaranteed to report accurate feedback

between VprpLk and VrpPH.

R 2,1,0 SR.2-SR.0 = RESERVED FOR These bits are reserved for future use and
FUTURE ENHANCEMENTS (R) should be masked out when polling the Status Register.
12 Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

STATUS REGISTER

The device Status Register indicates when a program or
erase operation is complete, and the success or failure of
that operation. To read the Status Register write the Read
Status (70H) command to the CUI. This causes all subse-
quent read operations to output data from the Status
Register until another command is written to the CUI. To
return to reading from the array, issue a Read Array (FFH)
command.

The Status Register bits are output on DQ0-DQ7, in
both byte-wide (x8) or word-wide (x16) mode. In the
word-wide mode the upper byte, DQ8-DQ15, outputs
OOH during a Read Status command. In the byte-wide
mode, DQ8-DQ14 are tri-stated and DQ15/A—1 retains
the low order address function.

Important: 7he contents of the Status Register are
latched on the falling edge of OE or CE, whichever
occurs last in the read cycle. This prevents possible bus
errors which might occur if Status Register contents
change while being read. CE or OE must be toggled
with each subsequent status read, or the Status Regis-
ter will not indicate completion of a program or erase
operation.

When the WSM is active, the SR.7 register willindicate the
status of the WSM, and will also hold the bits indicating
whether or not the WSM was successful in performing the
desired operation.

Clearing the Status Register

The WSM sets status bits 3 through 710 “1,” and clears bits
6:and71to“0,” but cannotclear status bits 3 through 5 t0 “0.”
Bits 3 through 5 can only be cleared by the controlling CPU
through the use of the Clear Status Register (50H) com-

mand, because these bits indicate various error conditions.

By allowing the system software to control the resetting of
these bits, several operations may be performed (such as
cumulatively programming several bytes or erasing mul-

tiple blocks in sequence) before reading the Status Register
todetermineif an error occurred during that series. Clearthe

Status Register before beginning another command or
sequence. Note, again, that a Read Array command must
be issued before data can be read from the memory or
intelligent identifier.

PROGRAM MODE

Programming is executed using a two-write sequence.
The Program Setup commandis written to the CUl followed
by a second write which specifies the address and data to
be programmed. The WSM will execute a sequence of
intemally timed events to:

1. Program the desired bits of the addressed memory
byte.

2. Verity that the desired bits are sufficiently
programmed.

Programming of the memory results in specific bits within
a byte being changed to a “0.”

If the user attempts to program “1"s, there will be no
change of the memory cell content and no error occurs.

The Status Register indicates programming status: while
the program sequence is executing, bit 7 of the Status
Register is a “0.” The Status Register can be polled by
toggling either CE or OE. While programming, the only
valid command is Read Status Register.

When programming is complete, the Program Status bits
should be checked. If the programming operation was
unsuccessful, bit 4 of the Status Register is setto a “1” to
indicate a Program Failure. If bit 3is setto a “1,” then V pp
was not within acceptable limits, and the WSM did not
execute the programming sequence.

The Status Register should be cleared before attempting
the next operation. Any CUI instruction can follow after
programming is completed; however, reads from the
Memory Array or Intelligent Identifier cannot be accom-
plished until the CUI is given the appropriate command.

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

ERASE MODE

To erase a block, write the Erase Setup and Erase Confirm
commands to the CUI, along with the addresses identify-
ing the block to be erased. These addresses are latched
internally when the Erase Confirm command is issued.
Block erasure results in all bits within the block being set
to “1.” Only one block can be erased at a time.

The WSM will execute a sequence of internally timed
events to:

1. Program all bits within the block to “0.”

2. Verify that all bits within the block are sufficiently
programmedto“0.”

3. Erase all bits within the block to “1.”

4. Verify that all bits within the block are sufficiently
erased.

While the erase sequence is executing, bit 7 of the Status
Registeris a “0.”

When the Status Register indicates that erasure is com-
plete, check the Erase Status bit to verify that the erase
operation was successful. If the Erase operation was
unsuccessful, bit 5 of the Status Register willbe settoa“1,”
indicating an Erase Failure. If V rp was not within accept-
able limits after the Erase Confirm command s issued, the
WSM will not execute an erase sequence; instead, bit 5 of
the Status Register is set to a “1” to indicate an Erase
Failure, and bit 3 is set to a “1” to identify that Vrp supply
voltage was not within acceptable limits.

Clearthe Status Register before attemptingthe next opera-
tion. Any CUI instruction can follow after erasure is com-
pleted; however, reads from the Memory Array, Status
Register, or Intelligent Identifier cannot be accomplished
until the CUI is given the Read Array command.

Suspending and Resuming Erase

Since an erase operation requires on the order of seconds
to complete, an Erase Suspend command is provided to
allow erase-sequenceinterruptionin ordertoread datafrom
another block of the memory. Once the erase sequenceis
started, writing the Erase Suspend command to the CUI
requests that the WSM pause the erase sequence at a
predetermined point in the erase algorithm. The Status
Register will indicate if/or when the erase operation has
been suspended.

At this point, a Read Array command can be written to the
CUl in order to read data from blocks other than that which
is being suspended. The only other valid command at this
time is the Erase Resume command or Read Status
Registercommand.

During erase suspend mode, the chip cangointo a pseudo-
standby mode by taking CE to Vix, which reduces active
current.

To resume the erase operation, enable the chip by taking
CEto ViL, thenissuing the Erase Resume command, which
continues the erase sequence to completion. As with the
endof astandard erase operation, the Status Register must
beread, cleared, and the nextinstructionissuedin orderto
continue.

14
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IS28F200BV/BLV

BootBlock Locking

The boot block family architecture features a hardware-
lockable boot block so that the kernel code for the system
can be kept secure while the parameter and main blocks
are programmed and erased independently as necessary.

Only the boot block can be locked independently from the
other blocks.

Vee = Vi FOR COMPLETE PROTECTION

For complete write protection of all blocks in the flash
device, the Vprp programming Voltage can be held low.
When Vee is below VrpLk, any program or erase operation
will result in a error in the Status Register.

WP = Vi. FOR BOOT BLOCK LOCKING

When WP = Vi, the boot block is locked and any program
or erase operation to the boot block will result in an error
in the Status Register. All other blocks remain unlocked in
this condition and can be programmed or erased normally.

Note that this feature is overridden and the boot block
unlocked when RP = VHH.

RP = Vuan OR WP ViH
FOR BOOT BLOCK UNLOCKING
Two methods can be used to unlock the boot block:

1. WP=VH
2. RP=VHH

If both or either of these two conditions are met, the boot
block will be unlocked and can be programmed or erased.

WRITE PROTECTION TRUTH TABLE FOR
SMARTVOLTAGE BOOT BLOCK FAMILY

Write Protection
Provided

All Blocks Locked

ViL X

>2VpPPLK  VIL All Blocks Locked {Reset)

Vep RP WP
X
X
X

> VPPLK  VHH All Blocks Unlocked

>VprrLk  VIH ViL Boot Lock Locked

>Vppik  VIH ViH  All Blocks Unlocked

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

AUTOMATED WORD/BYTE PROGRAMMING FLOWCHART

Write 40H,
'Word/Byte Address

v

Write Word/Byte
Data/Address

v

Read
Status Register

Full Status
Check if Desired

ord/Byte Progra
Complete

Full Status Check Procedure

Read Status

Register Data
{See Above)

VeP Range Error
Word/Byte Progra
Error

Word/Byte Program
Successful

Bus
Operation Command Comments
Write Setup Data = 40H
Program Address = Word/Byte to Program

Write Program Data = Data to Program

Address = Location to Program
Reed Status Register Data

Toggle CE or OE to update SRD.
Standby Check SR.7

1 = WSM Ready

0 = WSM Busy

Repeat for subsequent Word/Byte Writes. SR Full Status
Check can be done after each Word/Byte Write, or after a
sequence of Word/Byte Writes. Write FFH after the last write
operation to reset device to read array mode.

Bus
Operation Command Comments
Standby Check SR.3

1 = Vrr Low Detect
Standby Check SR.4

1 = Word/Byte Program Error

SR.3 MUST be cleared, if set during a program attempt, before
further attempts are allowed by the Write State Machine.

SR.4 is only cleared by the Clear Status Register Command, in
cases where multiple bytes are programmed before full status
is checked.

If error is detected, clear the Status Register before attempting
retry or other error recovery.

16
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IS28F200BV/BLV

AUTOMATED BLOCK ERASE FLOWCHART

Start

Write 20H,
Block Address

v

Write DOH and
Block Address

v

Read
Status Register

— ]

Suspend
Erase

Full Status
Check if Desired

Block Erase
Complete

Full Status Check Procedure

Read Status
Register Data
(See Above)

VPP Range Error
Command
Sequence Error
Block Erase
Error

Block Erase
Successful

Suspend Erase
No Loop

Bus
Operation Command Comments
Write Erase Data = 20H
Setup Address = Within Block
to be Erased
Write Erase Data = DOH
Confirm Address = Within Block
to be Erased
Read Status Register Data
Toggle CE or OE to Update
Status Register
Standby Check SR.7
1 = WSM Ready
0 = WSM Busy

Repeat for subsequent block erasures.

Full Status Check can be done after each block erase, or after
a sequence of block erasures.

Write FFH after the last operation to reset device to read array
mode.

Bus
Operation Command Comments
Standby Check SR.3

1 = Vppr Low Detect
Standby Check SR.4,5

Both =1

Command Sequence Error
Standby Check SR.5

1 = Block Erase Error

SR.3 MUST be cleared, if set during an erase attempt, before
further attempts are allowed by the Write State Machine.
SR.5 is only cleared by the Clear Status Register Command,
in cases where multiple blocks are erased before full status is
checked.

If error is detected, clear the Status Register before attempting
retry or other error recovery.

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

ERASE SUSPEND/RESUME FLOWCHART

l Start ' Bus
A4

Operation Command Comments

] Write Erase Data = BOH
Write BOH Suspend Address = X

¢ Read Status R_egisuﬂ)ata
Toggle CE or OE to update
SRD. Address = X

Standby Check SR.7
1 = WSM Ready
0 = WSM Busy

Standby Check SR.6
1 = Erase Suspended
0 = Erase Completed

Read
Status Register

Erase Completed Write ReadArray  Data=FFH
Address = X
Read Read array data from block
other than the one being
Write FFH erased.
Write Erase Data = DOH
A Resume Address = X
Read Array Data
Y
Write DOH Wirite FFH
v v
‘ Erase Resumed ' Read Array Data
18 Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

Power Consumption

ACTIVE POWER

With CE at alogic-low level and RP at a logic-high level, the
device is placed in the active mode. Refer to the DC
Characteristics table for Icc current values.

AUTOMATIC POWER SAVINGS (APS)

Automatic Power Savings (APS) provides low-power opera-
tion during active mode. Power Reduction Control (PRC)
circuitry allows the device to put itself into a low current
state when not being accessed. After data is read from the
memory array, PRC logic controls the device’s power
Consumption by entering the APS mode where typical | cc
current is less than 1 mA. The device stays in this static
state with outputs valid until a new location is read.

STANDBY POWER

WithCEata logic-highlevel (Vit), and the CUlinread mode,
the memory is placed in standby mode, which disables
much of the device’s circuitry and substantially reduces
power consumption. Qutputs are placed in a high-imped-
ance state independent of the status of the OE signal.
When CE is at logic- -high level during erase or program
operations, the device will continue to perform the opera-
tion and consume corresponding active power until the
operation is completed.

DEEP POWER-DOWN MODE

The SmartVoltage boot block family supports a low typical
lccin deep power-down mode, which turns off all circuits to
save power. This mode is activated by the RP pin when it
is at a logic-low (GND + 0.2V). Note: BYTE pin must be at
CMOS levels to meet the Iccp specification.

During read modes, the RP pin going low deselects the
memory and places the output driversin a high-impedance
state. Recovery from the deep power-down state, requires
a minimum access time of trHav (see AC Characteristics
table).

During erase or program modes, RP low will abort either
erase or program operations, but the memory contents are
no longer valid as the data has been corrupted by the RP
function. Asin the read mode above, all internal circuitry is
turned off to achieve the power savings.

RP transitions to Vi, or turning power off to the device will
clear the Status Register.

Power-Up/Down Operation

The device is protected against accidental block erasure or
programming during power transitions. Power supply se-
quencing is not required, since the device is indifferent as
towhich power supply, VrporVcc, powers upfirst. The CUI
is reset to the read mode after power-up, but the system
must drop CElow or present a new address to ensure valid
data at the outputs.

A system designer must guard against spurious writes
when Vce voltages are above V ikoand Veris active. Since
both WE and CE must be low for a command write, driving
either signal to i+ will inhibit writes to the device. The CUI
architecture provides additional protection since alteration
of memory contents can only occur after successful comple-
tion of the two-step command sequences. The device is
also disabled until RP is brought to Vin, regardless of the
state of its controlinputs. By holding the device in reset ( RP
connected to system PowerGood) during power-up/down,
invalid bus conditions during power-up can be masked,
providing yet another level of memory protection.

RP CONNECTED TO SYSTEM RESET

The use of RP during system reset is important with
automated write/erase devices because the system ex-
pects to read from the flash memory when it comes out of
reset. If a CPU reset occurs without a flash memory reset,
proper CPU initialization would notoccur because the flash
memory may be providing status information instead of
array data. The Flash memories allow proper CPU initial-
ization following a system reset by connecting the RP pin
to the same RESET signal that resets the System CPU.

Vce, Ve AND RP TRANSITIONS

The CUl latches commands as issued by system software
and is not altered by V rr or CE transitions or WSM actions.
Its default state upon power-up, after exit from deep power-
down mode, or after Vcc transitions above Viko (Lockout
voltage), is read array mode.

After any word/byte write or block erase operation is
complete and even after V pe transitions down to Vpeuk, the
CUI must be reset to read array mode via the Read Array
command if accesses to the flash memory are desired.

Integrated Sificon Solution, Inc.
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IS28F200BV/BLV

Power Supply Decoupling

Flash memory’s power switching characteristics require
careful device decoupling methods. System designers

Ver TRACE ON PRINTED CIRCUIT BOARDS

Designing for in-system writes to the flash memory requires
special consideration of the V pr power supply trace by the
printed circuit board designer. The Vrp pin supplies the

should consider three supply current issues:
1. Standby current levels (Iccs)
2. Active current levels (Iccr)

3. Transient peaks produced by falling and rising edges
of CE.

Transient current magnitudes depend on the device out-
puts’ capacitive and inductive loading. Two-line controland
proper decoupling capacitor selection will suppress these
transient voltage peaks. Each flash device should have a
0.1uF ceramic capacitor connected between each Vcc
and GND, and between its Vrp and GND. These high-
frequency, inherently low-inductance capacitors should be
placed as close as possible to the package leads.

flash memory cells current for programming and erasing.

One should use similar trace widths and layout consider-

ations given to the Vce power supply trace. Adequate V pp
supply traces, and decoupling capacitors placed adjacent

to the component, will decrease spikes and overshoots.

ABSOLUTE MAXIMUM RATINGS*

Symbol Parameter Value Unit
Ta Commercial Operating Temperature
During Read Oto+70 °C
During Block Erase and Word/Byte Write 0to +70 °C
Temperature Bias -10 to +80 °C
Ta Industrial Operating Temperature
During Read —40to+85 °C
During Block Erase and Word/Byte Write —40 to +85 °C
Temperature Under Bias -40 to +85 °C
Tsta Storage Temperature -65to +125 °C
VTERM Voltage on Any Pin L
(except Vec, Vee, A9 and RP)
with Respect to GND -2.0 to +7.0@ Vv
VTERM Voltage on Pin RP or Pin A9
with Respect to GND -2.0 to +13.5@% \)
Vep Program Voltage with Respect to GND
during Block Erase and Word/Byte Write -2.0 to +14.0%3 \
Vce Supply Voltage with Respect to GND -2.0 to+7.0@ \
Output Short Circuit Current 100 mA
Notes:

1. Operating temperature is for commercial product defined by this specification.

2. Minimum DC voltage is —0.5V on input/output pins.
During transitions, this level may undershoot to-2.0V for periods <20 ns. Maximum DC voltage on input/
output pins is Vcc + 0.5V which, during transitions, may overshoot to Vcc + 2.0V for periods <20 ns. _

3. Maximum DG voltage on Ver may overshoot to +14.0V for periods <20 ns. Maximum DC voltage on RP or A9 may
overshoot to 13.5V for periods <20 ns.

4. Qutput shorted for no more than one second. No more than one output shorted at a time.

*WARNING: Stressing the device beyond the Absolute Maximum Ratings may cause permanent damage. These are stress ratings
only. Operation beyond the Operating Condjtions is not recommended and extended exposure beyond the Operating Conditions may
effect device reliability.
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IS28F200BV/BLV

COMMERCIAL OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Ta Operating Temperature 0 +70 °C
Vce Ve Supply Voltage (3.3V + 0.3V) 3.0 3.6 i
Ve Supply Voltage (5V + 10%)" 4.50 5.50 \
Notes:

1. 10% Vcc specifications apply to the 80, 80, and 120 ns product versions in their standard test configuration.

Applying Vcc Voltages

When applying Vcc voltage to the device, a delay may be
required beforeinitiating device operation, dependingon the
Vec ramp rate. If Vec ramps slower than 1V/100 ps
(0.01 V/us) then no delay is required. If Vcc ramps faster
than 1V/100 us (0.01 V/us), then a delay of 2 us is required
before initiating device opeation. RP = GND is recom-
mended during power-up to protect against spurious write
signals when Vcc is between Viko and Vcemin.

Vcec Ramp Rate Required Timing
<1V/H100 us No delay required.
> 1V/100 us

A delay time of 2 us is required before any device operation is initiated, including read
operations, command writes, program operations, and erase operations. This delay is

measured beginning from the time V cc reaches Veemn (2.7V for 2.7V-3.6V operation, 3.0V
for 3.3V + 0.3V operation; and 4.5V for 5V operation).

Notes:

1. These requirements must be strictly followed to guarantee all other read and write specifications.
2. To switch between 3.3V and 5V operation, the system should first transition Ve from the existing voltage range to GND, and

then to the new voltage. Any time the Vcc supply drops below Voemin, the chip may be reset, aborting any operations
pending or in progress.

3. These guidelines must be followed for any Vcc transition from GND.

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

DC CHARACTERISTICS, COMMERCIAL

3.3V 0.3V 5V £ 10%
Symbol Description Test Conditions Typ Max Typ Max Unit
I Input Load Current(" Vee = Vee Max., — #10 — #1.0 UA
Vin = Vee or GND
ho Output Leakage Current™  Vcc = Voe Max., — =10 — 10 LA
Vin = Vece or GND
lces Vce Standby Current!®  CMOS Levels: Vce = Vec Max 60 110 50 130 PA
CE=RP=WP=Vcc+ 0.2V
TTL Levels: Vcc = Vec Max 04 15 0.8 2 mA
CE=RP=WP=VH
icco Vee Deep Power-Down Vce = Vee Max 0.2 8 0.2 8 pA
Current( VIN = Vce or GND
RP = GND + 0.2V
Iccr Vce Read Current CMOS Inputs: Vcc = Vcc Max 15 30 50 60 mA
for Word or Byte(13:9) CE = GND, OE = Vcc,

f =10 MHz (5V), 5 MHz (3.3V)

lout = 0 mA, Inputs = GND + 0.2V

or Vcc = 0.2V

TTL Inputs: Vcc = Vec Max 15 30 55 65 mA
CE =V, OE=VH

f =10 MHz (5V), 5 MHz (3.3V)

louT = 0 mA, Inputs = ViL or VIH

lccw Vcc Write Current Vep = VPPH1 (at 5V) 13 30 30 50 mA
for Word or Byte(4) Word Write in Progress
Vpp = VppPHz (at 12V) 10 25 30 45 mA
Word Write in Progress
lcce Vce Erase Current(t4) Vep = VeprH1 (at 5Y) 13 30 18 35 mA
Block Erase in Progress
Vep = VppHz (at 12V) 10 25 18 30 mA
Block Erase in Progress
lcces  Vcc Erase Suspend CE=Vmn 3 8 5 10 mA
Current(12 Block Erase Suspend
IpPs Vep Standby Current® Vep < VPPH2 +0.5 =15 +0.5 =10 pA
tpPD Vep Deep Power-Down RP = GND = 0.2V 02 5 02 5 uA
Current"
IpPR Vep Read Current() Vep > VpPpH2 50 200 30 200 UA
IPPw Vep Word/Byte Vep = VPPH1 (at 5V) 13 30 13 25 mA
Current(t4) Word Write in Progress
Vep = VPPH2 (at 12V) 8 25 8 20 mA
Word Write in Progress
IPPE Vep Erase Current(4 Vep = VPPH1 (at 5V) 13 30 10 20 mA
for Word Block Erase in Progress
Vep = VPPH2 (at 12V) 8 25 5 15 mA
Block Erase in Progress
lPPES Vprp Erase Suspend VPP = VPPH 50 200 30 200 pA
Current® Block Erase Suspend
in Progress
(continued)
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IS28F200BV/BLV

DC CHARACTERISTICS, COMMERCIAL (Continued)

3.3V £ 0.3V 5V £ 10%
Symbol  Description Test Conditions Min Max Min Max Unit
IrP RP Boot Block Unlock RP = ViH — 500 — 500 A
Current(4

Iip A9 Intelligent Identifier A9=Vip — 500 — 500 HA
Current(14)

Vip A9 Intelligent Identifier 11.4 12.6 11.4 12.6 \
Voltage

Vi Input Low Voltage -0.5 0.8 0.5 0.8 \

VIH Input High Voltage 20 Vcc+05V 20 Vecc+05vV V

VoL Output Low Voltage Vee = Vee Min. — 0.45 — 0.45 \

loL = 5.8 mA
Vot Output High Vee = Vee Min. 24 — 24 — v
Voltage (TTL) lon = —2.5mA

Voh2 A9 Auto Select Vce = Vee Min. 0.85xVee — 0.85xVee — \
Voltage (CMOS) loH=-2.5mA

Vce = Vee Min. Vec-0.4V  — Vee-0.4V  — \
loH = ~100 pA

Verik  Vpe Lock-Out Voltage® Total Write Protect 0 1.5 0 1.5 \Y}

VPPH1 Vep (Prog/Erase Ver at 5V 4.5 55 4.5 55 \

Operations)
VPPH2 Vep (Prog/Erase Vee at 12V 11.4 12.6 1.4 12.6 \
Operations)
Viko Vcc Erase/Write Lock 2 — 2 — A
Voltage”
VHH RP Unlock Voltage Boot Block Unlock 11.4 12.6 1.4 12.6 v
CAPACITANCE (TA=25°C,f=1 MHz)

Symbol Parameter Conditions Typ Max Unit
CiN Input Capacitance® ViN = 0V 6 8 pF
Court Output Capacitance® Vout = 0V 10 12 pF

Notes:

1. All currents are in RMS unless otherwise noted. Typical values at Vcc = 5.0V, Ta = +25°C. These currents are valid

for all product versions (packages and speeds).
2. leces is specified with the device deselected. If the device is read while in erase suspend, current draw is sum of tces and

lcch.

~NoobhWw

. Block erases and word/byte writes are inhibited when Ve = VrpeLk, and not guaranteed in the range between Veer1 and Veeik.
. Sampled, not 100% tested.
- Automatic Power Savings (APS) reduces lccr to less than 1 mA typical, in static operation.
. CMOS Inputs are either Vcc + 0.2V or GND = 0.2V. TTL Inputs are either ViL or ViH.
. For all BV/BLYV parts, Viko = 2.0V for both 3.3V and 5V operations.

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

3.3V INPUTS AND MEASUREMENT POINTS

3.0 L, G
INPUT 1.5 ~«—— TEST POINTS ——» 15 OUTPUT
0.0 L4

Note:
AC test inputs are driven at 3.0V for a logic "1" and 0.0V for a logic "0." Input timing begins, and output timing ends, at 1.5V. Input
rise and fall times (10% to 90%) <10 ns.

5V INPUTS AND MEASUREMENT POINTS

2.4V 4,4
2.0V 27 2.0V
INPUT > TEST POINTS<: OUTPUT
0.8V e 0.8V
0.45V LS
Note:

AC test inputs are driven at Vou {2.4 V11L) for a logic “1" and VoL (0.45 Vr1L) for a logic "0." Input timing begins at ViH (2.0 VTTL)
and Vi (0.8 VT1L). Output timing ends at Vit and ViL. Input rise and fall times (10% to 90%) <10 ns.

TEST CONFIGURATION

TEST CONFIGURATION
COMPONENT VALUES
Vce
Test
Configuration CL(pF) R1(Q2) R2(Q)
R1 3.3V Standard Test 50 990 770
DEVICE 5V Standard Test 100 580 390
UNDER Qout 5V High-Speed Test 50 580 390
TEST
I CL R2 Note: Cu includes jig capacitance
24 Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

AC CHARACTERISTICS, READ ONLY OPERATIONS, COMMERCIAL®2?

Product -60
Vee 3.3V +£0.3V® 5V + 10%© 5V + 10%7
Load 50 pF 50 pF 100 pF
Symbol  Parameter Min  Max Min  Max Min  Max Unit
tavav Read Cycle Time 110 — 60 — 70 — ns
tavav Address to Output Delay — 110 — 60 — 70 ns
teLQv CE to Output Delay® — 110 — 60 — 70 ns
tPHQV RP to Output Delay — 0.8 — 045 — 045 us
taLav OE to Output Delay® — 50 — 25 — 30 ns
teLox CE to Output in Low Z® 0 — 0 — 0 — ns
teHaz CE to Output in High Z® — 25 — 20 — 20 ns
taLox OE to Output in Low Z® 0 — 0 — 0 — ns
teHaz OE to Qutput in High Z® — 25 — 20 — 20 ns
toH Output Hold from Address, 0 — 0] — 0 — ns
CE, or OE Change,
Whichever Occurs First®

teLFL CE Low to BYTE High or Low® — 5 — 5 — 5 ns
tELFH
tavFL Address to BYTE High or Low® — 5 — 5 — 5 ns
trLqv BYTE to Output Delay®* — 110 — 60 — 70 ns
tFHav
tFLaz BYTE Low to Output in High Z® — 45 — 20 — 25 ns

Notes:

1. See AC Input/Output Reference Waveform for timing measurements.

2. OE may be delayed up to tce — toe after the falling edge of CE without impact on tcE.

3. Sampled, but not 100% tested.

4. trLav, BYTE switching low to valid output delay will be equal to tavav, measured from the time DQ15/A-1 becomes valid.

5. See Test Configurations, 3.3V Standard Test component values.

6. See Test Configurations, 5V High-Speed Test component values

7. See Test Configurations, 5V Standard Test component values.
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IS28F200BV/BLV

AC CHARACTERISTICS, READ ONLY OPERATIONS, COMMERCIAL®??® (continued)

Product -80 -120
Vee 3.3V :£0.3V® 5V + 110%™ 3.3V £ 0.3V® 5V 1+ 10%D
Load 50 pF 100 pF 50 pF 100 pF
Symbol  Parameter Min Max Min Max Min Max Min Max Unit
tavay Read Cycle Time 150 — 80 — 180 — 120 — ns
tavav Address to Output Delay — 150 — 80 — 180 — 120 ns
teLav CE to Output Delay® — 150 — 80 — 180 — 120 ns
tPHQV RP to Output Delay — 08 — 045 — 08 — 045 s
taLaQv OE to Output Delay® — 2 — 40 — 90 — 40 ns
teLax CE to Output in Low Z® 0o — 0o — 0o — 0 — ns
teHaz CE to Output in High Z® — 80 — 30 — 80 — 30 ns
taLax OE to Output in Low Z® 0 — 0o — 0o — 0 — ns
taHaz OE to Output in High Z® —_ 60 — 30 — 60 — 30 ns
toH Output Hold from Address, 0 — 0 — 0 — 0 — ns

CE, or OE Change,
Whichever Occurs First®

tELFL CE Low to BYTE High or Low®®  — 5 — 5 — 5 — 5 ns
tELFH
tavrL Address to BYTE High or Low® — 5 — 5 —_— 5 — 5 ns
trLav BYTE to Output Delay®% — 150 — 80 — 180 — 120 ns
trHQV
trLoz BYTE Low to Output in High Z® — 60 — 30 — 60 — 30 ns

Notes:

1. See AC Input/Output Reference Waveform for timing measurements.

2. OE may be delayed up to tce - toe after the falling edge of CE without impact on tce.

3. Sampied, but not 100% tested.

4. trav, BYTE switching low to valid output delay will be equal to tavav, measured from the time DQ15/A-1 becomes valid.

5. See Test Configurations, 3.3V Standard Test component values.

6. See Test Configurations, 5V High-Speed Test component values

7. See Test Configurations, 5V Standard Test component values.
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1S28F200BV/BLV

AC WAVEFORMS FOR READ OPERATIONS

Device and Data
Address Selection Valid Standby
ADDRESS X X XX XX Address Stable XXX
< tAVAV >

CE / _\P _______ __// \

> tEHQZ
ﬁ _/ \% _ R _/ \
< »— tGLQV < tGHQZ
WE /T T
_/ «— tELQV— \_
tOH «>
tGLQX
<«— tELQX
DATA HighZ { Output Valid EE M
< tAvQv
RP
A e -

Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

BYTE TIMING DIAGRAM FOR READ OPERATIONS

Device Address Data
Selection Valid Standby
ApDRESS X X X X X Address Stable ] XXX XXX
-~ tAvav >
CE / ) N __/ \
tAVFL < >— tEHQZ
——
OE _/ tELFLA+—> \\____ _______ _/ \
< >— tGHQZ
/_—\_
BYTE __/ N /)
tcLQv
<«—tELQV tOH [«
tGLOX —«
DATA tELQX |« >
(DQO-DQY7) High Z - \ HighZ
. (KL s Komsawsapyor———
< tAvQv———»
DATA , .
(DQ8-DQ14) High Z @om\ High Z
on DQ8-DA14 L
tFLQZ |« >
DQ15-A1 High Z /, Data Output
on DQ15 A

Integrated Silicon Solution, Inc.
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IS28F200BV/BLV

AC CHARACTERISTICS: WE CONTROLLED WRITE OPERATIONS™, COMMERCIAL

Product -60
Vec 3.3V +£0.3v® 5V + 10%" 5V + 10%09
Load 50 pF 50 pF 100 pF
Symbol  Parameter Min  Max Min  Max Min  Max Unit
tavav Write Cycle Time 110 — 60 — 70 — ns
tPHWL RP Setup to WE Going Low 0.8 — 045 — 045 — us
teLwL CE Setup to WE Going Low 0 — 0 — 0 — ns
tPHHWH Boot Block Lock Setup to 200 — 100 — 100 — ns
WE Going High®#®
tvPwH Vrp Setup to WE Going High©® 200 — 100 — 100 — ns
tavwH Address Setup to 90 — 50 — 50 — ns
WE Going High®
tovwh Data Setup to WE Going High® 90 — 50 — 50 — ns
twiwH WE Pulse Width 90 — 50 — 50 — ns
twHDX Data Hold Time from WE Hight 0 — 0 — — ns
twHAX Address Hold Time from 0 — 0 — 0 — ns
WE High®
tWHEH CE Hold Time from WE High 0 — 0 — 0 — ns
twHWL WE Pulse Width High 20 — 10 — 20 — ns
twHav1 Duration of Word/Byte Program @5 6 — 6 — 6 — us
twHavz Duration of Erase (Boot)®@59 0.3 — 0.3 — 0.3 — s
twHava Duration of Erase (Parameter) @9 0.3 — 0.3 — 0.3 — s
twHQv4 Duration of Erase (Main)@9 0.6 — 0.6 — 0.6 — s
tawL Vee Hold from Valid SRD®# 0 — 0 — — ns
taveH RP Vuu Hold from Valid SRD®® 0 — 0 — 0 — ns
trHBR Boot-Block Lock Delay™® —_ 200 — 100 — 100 ns

Notes:

1. Read timing characteristics during write and erase operations are the same as during read-only operations. Refer to AC
characteristics during read mode.

2. The on-chip WSM completely automates program/erase operations; program/erase algorithms are now controlled intemally
which includes verify and margining operations.

3. Refer to command definition tabile for valid An.

4. Refer to command definition table for valid Din.

5. Program/erase durations are measured to valid SRD data (successtful operation, SR.7 = 1).

6. For boot block program/erase, RP should be held at V4 or WP should be held at Vin until operation completes
successfully.

7. Time trusnr is required for successful locking of the boot block.

8. Sampled, but not 100% tested.

9. See Test Configurations, 3.3V Standard Test component values.

16. See Test Configurations, 5V High-Speed Test component values.
11. See Test Configurations, 5V Standard Test component values.
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1IS28F200BV/BLV

AC CHARACTERISTICS: WE CONTROLLED WRITE OPERATIONS®™, COMMERCIAL (Cont.)

Product -80 -120
Vee 3.3V £ 0.3V 5V +10%" 3.3V £ 0.3V® 5V +10%"
Load 50 pF 100 pF 50 pF 100 pF
Symbol  Parameter Min Max Min Max Min Max Min Max Unit
tavav Read Cycle Time 150 — 80 — 180 — 120 — ns
tPHWL RP Setup to WE Going Low 08 — 045 — 08 — 045 — ps
teLwL CE Setup to WE Going Low 0o — 0o — 0o - 0 — ns
tPHHWH Boot Block Lock Setup to 200 — 100 — 200 — 100 — ns
WE Going High®©®
tvPwH Vep Setup to WE 200 — 100 — 200 — 100 — ns
Going High®®
tavwH Address Setup to WE 120 — 50 — 150 — 50 — ns
Going High®
tovwH Data Setup to WE 120 — 50 — 150 — 50 — ns
Going High®
twiwr WE Pulse Width 120 — 50 — 150 — 50 — ns
tWHDX Data Hold Time from 0 —_ 0] — 0 — 0 — ns
WE High®
twHax Address Hold Time from 0 — 0 — 0 — 0 — ns
WE High®
tWHEH CE Hold Time from WE High 0o — 0 — 0o — 0 — ns
tWHWL WE Pulse Width High 30 — 30 — 30 — 30 — ns
twHavi Word/Byte Program Time®9 6 — 6 — 6 — 6 — ps
twHavz Erase Duration (Boot) @59 0.3 — 03 — 03 — 03 — s
twhaQva Erase Duration Parameter@® 03 — 03 — 03 — 03 — s
twHQv4 Erase Duration (Main)®@9 06 — 06 — 06 — 06 — s
towe Vep Hold from Valid SRD&# 0 — 0 — 0 — 0 — ns
taveH RP VhH Hold from Valid SRD®® 0o - o — 0o - 0 — ns
tPHBR Boot-Block Lock Delay@# — 200 — 100 — 200 100 ns
30 Integrated Silicon Solution, Inc.
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1IS28F200BV/BLV

Notes:

1. Read timing characteristics during write and erase operations are the same as during read-only operations. Refer to AC
characteristics during read mode.

The on-chip WSM completely automates program/erase operations; program/erase algorithms are now controlled intemally
which includes verify and margining operations.

Refer to command definition table for valid An.

Refer to command definition table for valid Din.

Program/erase durations are measured to valid SRD data (successful operation, SR.7 = 1).

For boot block program/erase, RP should be held at Vin or WP should be held at Vis until operation completes
successfully.

Time terer is required for successful locking of the boot block.

Sampled, but not 100% tested.

. See Test Configurations, 3.3V Standard Test component values.

10. See Test Configurations, 5V High-Speed Test component values.

11. See Test Configurations, 5V Standard Test component values.

ousw N

woN

AC WAVEFORMS FOR WRITE AND ERASE OPERATIONS (WE CONTROLLED WRITES)

1 2 3 4 5 6
—
aporess QOO0 A X A 000000 a0
<€— tAVAV —>| —»  [—twHAX
tavwi >

N Ve W W e

tELWL—»I <« — |<—tWHEH

ot/ /

—» tWHWL '4— [e—— twHQV1,2,34——>
WE /] S S\
tWiwH e
tovwh <>
—»{ |e—twHDX
High Z ——— -
DATA g | DIN _| DiN <i g‘a‘g Din
~—>| tPHWL [«— < »1— tPHHWH <—»1tQvPH
VHH — 4 L cmeealaccndcanccccnan b= = o
6.5V T T

VIH — L =
RP ViL

— { -\

we \

- tvPwH tavwt
VPPH2 —
VPP VPPHt
VPPLK
ViL
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1S28F200BV/BLV

AC CHARACTERISTICS: CE CONTROLLED WRITE OPERATIONS(*, COMMERCIAL

Product
Vee 3.3V +£0.3V® 5V + 10%1" 5V + 10%M
Load 50 pF 50 pF 100 pF
Symbol  Parameter Min Max Min  Max Min  Max Unit
tavav Write Cycle Time 110 — 60 — 70 — ns
tPHEL RP High Recovery 0.8 — 0.45 — 0.45 — us
to CE Going Low
twiet ~ WE Setup to CE Going Low 0 — 0 — 0 —_ ns
trvHen  Boot Block Lock Setup 200 — 100 — 100 - ns
to CE Going High(6:8)
tvPEH Vee Setup to CE Going High(5.8) 200 — 100 — 100 — ns
tAVEH Address Setup to CE 90 — 50 — 50 — ns
Going High(®)
toveH Data Setup to CE Going High® 90 — 50 — 50 — ns
teeew  CE Pulse Width 90 — 50 — 50 — ns
tEHDX Data Hold Time from CE High(# 0 — 0 — — ns
tEHAX Address Hold Time — 0 —_ — ns
from CE High®
terwn  WE Hold Time from CE High 0 — 0 — 0 — ns
teveL  CE Pulse Width High 20 — 10 _ 20 — ns
tenavi Duration of Word/Byte 6 — 6 — 6 —_ [VE]
Programming Operation (2.5)
tenavz  Erase Duration (Boot)@.56) 0.3 — 0.3 — 0.3 — s
tenava  Erase Duration Parameter(@5) 0.3 — 0.3 — 0.3 — s
teHava  Erase Duration (Main) (25 0.6 — 0.6 — 0.6 — s
towL Vep Hold from Valid SRD(-8) 0 — 0 — 0 — ns
taved  RP VhH Hold from Valid SRD©8) — — 0 — ns
tPHBR Boot-Block Lock Delay(7:8) — 200 — 100 — 100 ns
(continued)
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IS28F200BV/BLV

AC CHARACTERISTICS: CE CONTROLLED WRITE OPERATIONS('2, COMMERCIAL (Cont,)

Product -80 -120
Vee 3.3V +0.3V@® 5V +10%® 3.3V £ 0.3V® 5V +10%®
Load 50 pF 100 pF 50 pF 100 pF
Symbol  Parameter Min Max Min Max Min Max Min Max Unit
tavav Write Cycle Time 150 — 80 — 180 — 120 — ns
tPHEL RP High Recovery 08 — 045 — 08 — 045 — s
to CE Going Low
twLEL WE Setup to CE 0 — 0 — 0 — 0 — ns
Going Low
tPHHEH Boot Block Lock Setup 200 — 100 — 200 — 100 — ns
to CE Going High®®
tvPEH Ve Setup to CE Going®® 200 — 100 — 200 — 100 — ns
taven Address Setup to 120 — 50 — 150 — 50 — ns
CE Going High®
tDveEH Data Setup to 120 — 50 — 150 — 50 — ns
CE Going High*
tELEH CE Pulse Width 120 — 50 — 150 — 50 — ns
tEHDX Data Hold Time from 0 — 0 — 0 — 0 — ns
CE High®
1EHAX Address Hold Time 0 —_ 0 — 0 — 0] — ns
from CE High®
tEHWH WE Hold Time from CE High (o — 0o — ¢ S 0 — ns
tEHEL CE Pulse Width High 30 — 30 — 30 — 30 — ns
teHav4 Duration of Word/Byte 6 — 6 — 6 — 6 — us
Programming Operation @5
tenave Erase Duration (Boot) @58 03 — 03 — 03 — 03 — S
teHQva Erase Duration Parameter®©5 03 — 03 — 03 — 03 — s
teHQvs Erase Duration (Main) @9 06 — 06 — 06 — 06 — s
towL Vep Hold from Valid SRD®# 0 — — — — ns
taveH RP Vi1 Hold from 0 — 0 — 0 — — ns
Valid SRD®#®
trHBR Boot-Block Lock Delay7® — 200 — 100 — 200 — 100 ns

Notes:

See WE Controlled Write Operations for notes 1 through 11. . o .

12. Chip Enable controlled writes: write operations are driven by the valid combination of GE and WE in systems where CE
defines the write pulse-width (within a longer WE timing waveform), all setup, hold and inactive WE times should be
measured relative to the CE waveform.
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IS28F200BV/BLV

ALTERNATE AC WAVEFORMS FOR WRITE AND ERASE OPERATIONS
(CE CONTROLLED WRITES)

1 2 3 4 5 6
aooress [N An K An IMIOIOIO01010101010101010100101010101010101010
[— tavay—» —> tEHAX
tavEH > '

)A

" S
@é}« —» b teHwH /

OE / /

—»{ tEHEL ’47 le—— tEHQV1,2,34 —>
/] S /S
tELEH |: >
tDVEH <>
—»} |e—tEHDX
High Z v -
DATA | DiN _| ( Din ) (( \S'?::'g »)—( Din >—'—"
—» tPHWL[«— < »+— tPHHEH <«—»1-tQvPH
VHH—f————————— p=srcectemecccnnncnnens -y
6.5V T -
ViH — .
R ]
WP / \
<>~ tVPEH < tav
VPPH2 =
VPP VPPH1
VPPLK
ViL

ERASE AND PROGRAM TIMINGS, COMMERCIAL (Ta = 0°C to +70°C)

Vep 5V £ 10% 12V £ 5%

Vce 3.3V 0.3V 5V £ 10% 3.3v+ 0.3V 5V +£10%
Parameter Typ Max Typ Max Typ Max Typ Max Unit
Boot/Parameter Block Erase Time 084 7 0.8 7 044 7 034 7 s
Main Block Erase Time 24 14 19 14 13 14 11 14 s
Main Block Write Time 1.7 — 18 — 16 — 12 — S
(Byte Mode)
Main Block Write Time 1.1 — 09 — 08 — 06 — s
(Word Mode)
Byte Write Time 10 — 10 — 8 — 8 — 1s

Notes:

1. All numbers are sampled, not 100% tested.

2. Maximum erase times are specified under worst case conditions. The maximum erase times are tested at the same value
independent of Vcc and Vep. See Note 3 for typical conditions.

3. Typical conditions are 25°C with Vcc and Ver at the center of the specified voltage range. Production programming using
Vee = 5.0V, Vep = 12.0V typically results in a 60% reduction in programming time.

4. Contact your I1SSI representative for information regarding maximum byte/word write specifications.
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IS28F200BV/BLV

INDUSTRIAL OPERATING CONDITIONS

Symbol ' Parameter Min Max Unit
Ta Operating Temperature —-40 +85 °C
Vee Vee Supply Voltage (2.7V) 2.7 3.6 \

Vee Supply Voltage (3.3V + 0.3V)™ 3.0 3.6 \
Vce Supply Voltage (5V = 10%)®@ 45 55 \
Notes:

1. AC specifications are valid at both voltage ranges. See DC Characteristics for voltage range-specific specifications.
2. 10% Vce specifications apply to 80 and 120 ns versions in their standard test configuration.

Applying Vcc Voltages

When applying Vcc voltage to the device, a delay may be
requiredbeforeinitiating device operation, dependingonthe
Vce ramp rate. If Vec ramps slower than 1V/100 ps
(0.01 V/ps) then no delay is required. If V cc ramps faster
than 1V/100 us (0.01V/ps), then a delay of 2 ps required
before initiating device opeation. RP = GND is recom-
mended during power-up to protect against spurious write
signals when Vcc is between Viko and Veemin,

Vee Ramp Rate Required Timing
< 1V/100 ps No delay required.
> 1V/100 us A delay time of 2 us is required before any device operation is

initiated, including read operations, command writes, program opera
tions, and erase operations. This delay is measured beginning from
the time Vcc reaches Voemin (2.7V for 2.7V-3.6V operation, 3.0V for
3.3V = 0.3V operation; and 4.5V for 5V operation).

Notes:

1. These requirements must be strictly followed to guarantee all other read and write specifications.

2. To switch between 3.3V and 5V operation, the system should first transition Ve from the existing voltage range to GND, and
then to the new voltage. Any time the Vcc supply drops below Vcomin, the chip may be reset, aborting any operations
pending or in progress.

3. These guidelines must be followed for any Vcc transition from GND.
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IS28F200BV/BLV

DC CHARACTERISTICS, INDUSTRIAL TEMPERATURE

Vee 2.7V-3.6V
3.3V 0.3V 5V = 10%
Symbol Description Test Conditions Typ Max Typ Max Unit
I Input Load Current™ Vce = Vee Max., 1.0 1.0 — — HA
Vin = Vec or GND
Io Output Leakage Current™  Vcc = Vec Max., +10 =10 — 10 pA
Vin = Vcc or GND
lccs Vce Standby Current™®  CMOS Levels: Voc = Vec Max 60 110 70 150 pA
CE=RP=WP =Vcc +0.2V
TTL Levels: Vcc = Voc Max 0.4 1.5 0.8 25 mA
CE=RP=VH
lcco Vce Deep Power-Down Vce = Vee Max 02 8 0.2 8 LA
Current(" Vin = Vce or GND
RP = GND = 0.2V
Iccr Vcc Read Current CMOS Inputs: Vcc =Vec Max 15 30 50 65 mA
for Word or Byte(!:58) CE = Vi, f = 10 MHz (5V),
5 MHz (3.3V), lout = 0 mA,
Inputs = GND + 0.2V or Voc + 0.2V
TTL Inputs: Vcc = Vec Max 15 30 55 70 mA
CE = Vi, f =10 MHz (5V),
5 MHz (3.3V), loutr=0mA
Inputs = ViL or ViH
lccw Ve Write Current Vpp = VppH1 (at 5V) 13 30 30 50 mA
for Word or Byte(!:4 Word Write in Progress
Vpp = VppPH2 (at 12V) 10 25 30 45 mA
Word Write in Progress
lcce Vce Erase Current() Vep = VppH1 (at 5V) 13 30 22 45 mA
Erase in Progress
Vpp = VprrH2 (at 12V) 10 25 18 40 mA
Erase in Progress
lcces Vce Erase Suspend CE = Vi, VPP = VPPH1 (at 5V) 3 8.0 5 120 mA
Current(12) Block Erase Suspend
lpps Vee Standby Current(" VPP < VPPH2 +5 15 5 %15 HA
IPPD Vep Deep Power-Down RP=GND = 0.2V 0.2 10 0.2 10 pA
Current("
IpPR Vee Read Current() Vep > VepHz 50 200 50 200 pA
IrPw Vep Write Current(!4) Vep = VrpHi (at 5V) 13 30 13 30 mA
for Word/Byte Word Write in Progress
VPP = VppH2 (at 12V) 8 25 8 25 mA
Word Write in Progress
IpPE Vep Erase Current(14) Vep = VeprHi (at 5V) 13 30 15 25 mA
Block Erase in Progress
Vee = VepHz (at 12V) 8 25 10 20 mA
Block Erase in Progress
IpPES Vpp Erase Suspend Vep = VPPH 50 200 50 200 pA
Current™® Block Erase Suspend
in Progress
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IS28F200BV/BLV

DC CHARACTERISTICS, INDUSTRIAL TEMPERATURE (Continued)

Vce 2.7V-3.6V
3.3V 0.3V 5V £ 10%
Symbol Description Test Conditions Min. Max. Min. Max. Unit
IrP RP Boot Block Unlock RP = VhH —_ 500 — 500 pA
Current(14) Vep = 12V
Iip A9 Intelligent Identifier A9 =Vip — 500 — 500 HA
Current(t4)
Vip A9 Intelligent Identifier 11.4 12.6 11.4 12.6 \
Voltage
Vi Input Low Voltage -0.5 0.8 -0.5 0.8 \
Vi Input High Voltage 2 Vece+0.5V 2 Vec+05V V
VoL Output Low Voltage Vee = Vee Min. — 0.45 — 0.45 \
Vep = 12V
loL=5.8 mA (5V), 2 mA (3.3V)
VoHi Output High Vce = Vee Min. 2.4 — 2.4 — \
Voltage (TTL) loH =~2.5 mA
VoHz Output High Vce = Vee Min. 0.85xVece — 0.85xVee — Vv
Voltage lon =-2.5mA
(CMOS) Vce = Vee Min. Vee-0.4V — Vece-04V — Vv
lon =-100 pA
Veetk  Vep Lock-Out Voltage® Complete Write 0 1.5 0 15 V
Protection
VPPHt Vep (During Vep at 5V 4.5 5.5 4.5 55 Vv
Program/Erase Operations)
VPPH2 Vep (During Vepat 12V 11.4 12.6 11.4 12.6 \
Program/Erase Operations)
Viko Vce Erase/Write Lock 2 — 2 —_ \
Voltage
VHH RP Unlock Voltage Vep = 12V 1.4 12.6 11.4 126 V
Boot Block Write/Erase
CAPACITANCE (Ta = 25°C, f = 1 MHz)®
Symbol Parameter Conditions Typ Max Unit
Cin Input Capacitance Vin= 0V 6 8 pF
Cour Output Capacitance Vourt =0V 10 12 pF

Notes:

1. All currents are in RMS unless otherwise noted. Typical values at Ve = 5.0V, Ta = +25°C. These currents are valid
for all product versions (packages and speeds).

. lcces is specified with the device deselected. If the device is read while in erase suspend, current draw is the sum of tces
and Iccn.

- Block erases and byte writes are inhibited when Vpp = VeeLk, and not guaranteed in the range between VrpHi and VPPLK.
Sampled, not 100% tested.

. Automatic Power Savings (APS) reduces Iccn to less than 1 mA typical, in static operation.
CMOS Inputs are either Vce = 0.2V or GND = 0.2V. TTL Inputs are either L or Vin.

- For the IS28F200B, address pin A10 follows the Cout capacitance numbers.

. For all BV/BLV parts, Viko = 2.0V for both 3.3V and 5V operations.

N

ONO U AW

Integrated Silicon Solution, Inc.

ADVANCE INFORMATION FL003-0B
07/24/97

37

B 9004404 00007kL5 539 MW



1IS28F200BV/BLV
2.7V INPUT RANGE AND MEASUREMENT POINTS

27 44
INPUT 1.35 <——— TEST POINTS ——> 1.35 OUTPUT
0.0 45

Note:
AC test inputs are driven at 2.7 for a logic "1"and 0.0V for a logic "0" Input timing begins and output timing ends at 1.35V.
Input rise and fall times (10% to 90%) <10 ns.

3.3V INPUT RANGE AND MEASUREMENT POINTS

(4

3.0 S
INPUT 15 ~«——— TEST POINTS —» 1.5 OUTPUT

0.0 L5

Note:
AC test inputs are driven at 3.0V for a logic land 0.0V for a logic “0.” Input timing begins, and output timing ends, at 1.5V.
Input rise and fall times (10% to 90%) <10 ns.

5V INPUT RANGE AND MEASUREMENT POINTS

2.4v L4
2.0V i 2.0V
INPUT > TEST POINTS<: OUTPUT
0.8V 0.8V
0.45V 44
Note:

AC test inputs are driven at Vo (24 VL) for a logic 1" and VoL (0.45 VL) for a logic "0." Input timing begins at Vin (2.0 VTTL)
and ViL (0.8 V11). Output timing ends at Vin and ViL. Input rise and fall times (10% to 90%) <10 ns.

TEST CONFIGURATION

TEST CONFIGURATION
Vce COMPONENT VALUES
Test
R1 Configuration CL(pF) R1(Q2) R2(Q)
2.7V and 3.3V 50 990 770
DEVICE Standard Test
UNDER . 2 O ouT
TEST 5V Standard Test 100 580 390
—_—CL R2
Note: C. includes jig capacitance.

Note: See table for component values.
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IS28F200BV/BLV

AC CHARACTERISTICS
READ ONLY OPERATIONS()), INDUSTRIAL TEMPERATURE

Product -80 -120
Vee 3.3V +0.3V® 5V + 10%© 2.7V-3.6V® 5V 1+ 10%®
Load 50 pF 100 pF 50 pF 100 pF
Symbol Parameter Min Max Min Max Min Max Min Max Unit
tavav Read Cycle Time 110 — 80 — 120 — 120 — ns
tavav Address to Output Deiay — 110 — 80 — 120 — 120 ns
teLqv CE to Output Delay? — 110 — 80 — 120 — 120 ns
tPHQV RP to Output Delay — 08 — 045 — 08 — 045 s
taLav OE to Output Delay® — 65 — 40 — 65 — 40 ns
teLax CE to Output in Low Z® 0 — 0o — 0 — 0 — ns
tenaz CE to Output in High Z® — 55 — 30 — 55 — 30 ns
taLax OE to Output in Low Z® 0o — 0o — 0o — 0 — ns
taHQzZ OE to Output in High Z® — 45 — 30 — 55 — 30 ns
toH Output Hold from Address, 0 — 0] — 0 — 0 — ns

CE, or OE Change,

Whichever Occurs First®
tetFL CE Low to BYTE High — 5 — 5 — 5 — 5 s
tELFH or Low®
tAvFL Address to BYTE High — 5 — 5 — 5 — 5 ns

or Low®
trLav BYTE to Output Delay®# — 110 — 80 — 120 — 120 ns
truav
trLaz BYTE Low to Output — 45 — 30 — 45 — 30 ns

in High Z®

Notes:

1. See AC Input/Output Reference Waveform for timing measurements.

2. OE may be delayed up to tce ~ tok after the falling edge of CE without impact on tce.

3. Sampled, but not 100% tested.

4. trav, BYTE switching low to valid output delay will be equal to tavav, measured from the time DQ15/A—1 becomes valid.
5. See Test Configurations, 2.7V-3.6V and 3.3V + 0.3V Standard Test component values.

8. See Test Configurations, 5V Standard Test component values.
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IS28F200BV/BLV

AC CHARACTERISTICS
WE CONTROLLED WRITE OPERATIONS()), INDUSTRIAL TEMPERATURE
Product -80 -120
Vce 3.3V £ 0.3V® 5V £ 10%00 2.7V-3.6V® 5V +10%"?
Load 50 pF 100 pF 50 pF 100 pF
Symbol  Parameter Min Max Min Max Min Max Min Max Unit
tavav Write Cycle Time 110 — 80 — 120 — 120 — ns
tiwL  RP High Recovery 08 — 045 — 08 — 045 — s
to WE Going Low
tELwL CE Setup to WE o — 0o — 0o — 0 — ns
Going Low
tPHHWH Boot Block Lock Setup 200 — 100 — 200 — 100 — ns
to WE Going High(©-#
tvPwH Vpp Setup to WE 200 — 100 — 200 — 100 — ns
Going High®:8
tavwhH Address Setup to 90 — 60 —_ 90 — 60 — ns
to WE Going Low®
tovwH Data Setup to 90 —_ 60 — 20 — 60 — ns
to WE Going Low®
twewn  WE Pulse Width 90 — 60 — 90 — 60 — ns
twHDX Data Hold Time 0 — 0 — 0 —_ 0 — ns
to WE Going Low®
twHAX Address Hold Time 0 — 0 — 0 — 0 — ns
from WE High®
twHEH CE Hold Time from WE High 0 — 0o — 0o — 0 — ns
twHwWL WE Pulse Width High 30 — 30 — 30 — 30 — ns
twHav Word/Byte Program Time @58 6 — 6 — 6 — 6 — us
twHavz Erase Duration (Boot)(25.6:8) 03 — 03 — 03 — 03 — s
twHava Erase Duration (Parameter)@%8) 03 — 03 — 03 — 03 — s
twHQV4 Erase Duration (Main)(@58) 06 — 06 — 06 — 06 — s
tawe Vep Hold from Valid SRD:8) 0 — 0 — 0 — 0 — ns
taven RP Vi Hold from Valid SRD€® 0 — 0o — 0o — 0 — ns
tPHBR Boot-Block Lock Delay7:8) — 200 — 100 — 200 — 100 ns
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IS

28F200BV/BLV

Notes:

1.

n

eU kW

7
8.
9
1

0.

Read timing characteristics during write and erase operations are the same as during read-only operations. Refer to AC
characteristics during read mode.

The on-chip WSM completely automates program/erase operations; program/erase algorithms are now controlied intemally
which includes verify and margining operations.

Refer to command definition table for valid An.

Refer to command definition table for valid D,

Program/erase durations are measured to valid SRD data (successful operation, SR.7 = 1).

For boot block program/erase, RP should be held at Vin or WP shouid be held at Vix until operation completes
successfully.

. Time teHer is required for successful locking of the boot block.

Sampled, but not 100% tested.
See Test Configurations, 2.7V-3.6V and 3.3V + 0.3V Standard Test component values.
See Test Configurations, 5V Standard Test component values.

ERASE AND PROGRAM TIMINGS (INDUSTRIAL Ta = —40°C to +85°C)

Vep 5V £ 10% 12V £ 5%
Vce 2.7V-3.6V 2.7V-3.6V
3.3V + 0.3V 5V £ 10% 3.3V £ 0.3V 5V +10%
Parameter Typ Max Typ Max Typ Max Typ Max Unit
Boot/Parameter Biock Erase Time 084 7 0.8 7 044 7 034 7 s
Main Block Erase Time 24 14 1.9 14 1.3 14 1.1 14 s
Main Block Write Time 1.7 — 14 — 16 — 12 — s
(Byte Mode)
Main Block Write Time 1.1 — 09 — 08 — 06 — S
{(Word Mode)
Byte Write Time 10 — 10 — 8 — 8 — ys
Word Write Time 13 — 13 — 8 — 8 — ys
Notes:
1. All numbers are sampled, not 100% tested.
2. Maximum erase times are specified under worst case conditions. The maximum erase times are tested at the same value

3.

independent of Vcc and Vee. See Note 3 for typical conditions.

Typical conditions are 25°C with Vcc and VP at the center of the specifed voltage range. Production programming using
Vee = 5.0V, Vep = 12.0V typically results in a 60% reduction in programming time.
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IS28F200BV/BLV

AC CHARACTERISTICS
CE CONTROLLED WRITE OPERATIONS(.11), INDUSTRIAL TEMPERATURE
Product -80 -120
Vee 3.3V £ 0.3V® 5V +10%"™ 2.7V-3.6V® 5V 1+ 10%""
Load 50 pF 100 pF 50 pF 100 pF
Symbol  Parameter Min Max Min Max Min Max Min Max Unit
tavay Write Cycle Time 110 — 80 — 120 — 120 — ns
tPHEL RP High Recovery 08 — 045 — 08 — 045 — ps
to CE Going Low
tWLEL WE Setup to CE Going Low 0 — 0 — 0o — 0 — ns
tPHHEH Boot Block Lock Setup 200 — 100 — 200 — 100 — ns
to CE Going High(®.®
tvPEH Vep Setup to CE Going High®® 200 — 100 — 200 — 100 — ns
taveH Address Setup to 90 —_ 60 — 90 — 60 — ns
CE Going High
tovEH Data Setup to 90 — 60 — 90 — 60 — ns
CE Going High®
teLEH CE Pulse Width®) 90 — 60 — 90 — 60 — ns
tEHDX Data Hold Time from CE High o J— 0o — 0o — 0 — ns
teHAx Address Hold Time 0 — 0 — 0 — 0 — ns
from CE High®
tEHWH WE Hold Time from CE High®® 0o — 0o — 0o — 0 — ns
tEHEL CE Pulse Width High 30 — 30 — 30 — 30 — ns
teHavt Word/Byte Program Time(25) 6 — 6 — 6 — 6 —  ps
tEHQV2 Erase Duration (Boot) @58 03 — 03 — 03 — 03 — s
teHavs Erase Duration (Parameter) 2% 03 — 03 — 03 — 06 — s
teHQva Erase Duration (Main)@5) 06 — 06 — 06 — 06 — s
tawL Hold from Valid SRD .8 0 — 0 —_ 0 — 0 — ns
taveH RP Vi Hold from Valid SRD6:8) 0o — 0o — 0o — 0 — ns
tPHBR Boot-Block Lock Delay 78 — 200 — 100 — 200 — 100 ns
Notes:

See WE Controlled Write Operations for notes 1 through 10. _ . .
11. Chip Enable controlled writes: write operations are driven by the valid combination of CE and WE in systems where CE
defines the write pulse-width (within a longer WE timing waveform), all setup, hold and inactive WE times should be

measured relative to the CE waveform.
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IS28F200BV/BLV

ORDERING INFORMATION

Commercial Range: 0°C to +70°C
(Vcc = 3.3V or 5V, Vep = 5V or 12V)

Speed (ns) Order Part No. Package

60 1S28F200BVB-60T 48-pin TSOP, Bottom Boot Block,

44-pin PSOP (JEDEC ROM Compatible)
60 1S28F200BVT-60T 48-pin TSOP, Top Boot Block,

44-pin PSOP (JEDEC ROM Compatible)
80 IS28F200BVB-80T 48-pin TSOP, Bottom Boot Block,

44-pin PSOP (JEDEC ROM Compatible)
80 IS28F200BVT-80T 48-pin TSOP, Top Boot Block,

44-pin PSOP (JEDEC ROM Compatible)
120 IS28F2008VB-120T  48-pin TSOP, Bottom Boot Block,

44-pin PSOP (JEDEC ROM Compatible)
120 IS28F200BVT-120T 48-pin TSOP, Top Boot Block,

44-pin PSOP (JEDEC ROM Compatible)

ORDERING INFORMATION

Industrial Range: —40°C to +85°C
{Vce = 3.3V or 5V, Ver = 5V or 12V)

Speed (ns) Order Part No. Package
80 1S28F200BVB-80T! 48-pin TSOP, Bottom Boot Block
44-pin PSOP (JEDEC ROM Compatible)
80 1IS28F200BVT-80T} 48-pin TSOP, Top Boot Block

44-pin PSOP (JEDEC ROM Compatible)

(Vcc =2.7V or 5V, Vep = 5V or 12V)

120 IS28F200BLVB-120TI  48-pin TSOP, Bottom Boot Block
44-pin PSOP (JEDEC ROM Compatible)
120 IS28F200BLVT-120TI  48-pin TSOP, Top Boot Block

44-pin PSOP (JEDEC ROM Compatible)

Integrated Silicon Solution, Inc.
2231 Lawson Lane

Santa Clara, CA 95054

Fax: (408) 588-0802

Toll Free: 1-800-379-4774
http://www.issiusa.com
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PACKAGING INFORMATION

Plastic TSOP - 48 pins
Package Code: T (Type I)
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Plastic TSOP (T - Type I)

Millimeters Inches
Symbol Min Max Min  Max
Ref. Std.

N 48
A — 120 —  0.047

Al 005 015 0.002 0.006

017 0.27 0.007 0.011

b
C 0.10 0.21 0.004 0.008

D 198 202 0.780 0.795

DI 182 186 0.716 0.732

E 118 122 0.464 0.480
e 0.50 BSC 0.020 BSC
L 050 0.70 0.020 0.028
a 0° 5° 0° 5°

Y

=1y

—>| '4— Locj tC

Notes:

1.

2,
3.

Controlling dimension: millimeters, unless otherwise
specified.

BSC = Basic lead spacing between centers.

Dimensions D1 and E do not include mold flash protru-
sions and should be measured from the bottom of the
package.

Formed leads shall be planar with respect to one another
within 0.004 inches at the seating plane.

Integrated Sificon Solution, Inc.
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