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2 to 16 Megabyte PCMCIA FLASH CARDS

VER 1.0

1999/01/10

FEATURES
· PCMCIA 2.0/JEIDA 4.1 Compatible

· Standard PCMCIA Type I Form Factor with stainless steel top and base for rugged construction and ESD protection

· 85 ns Read Access Time


· Automated Program and Block Erase

· Command User Interface

· Status Register

· Enhanced Automated Suspend Options
· Program Suspend to Read
· Block Erase Suspend to Program
· Block Erase Suspend to Read
· 100,000 Erase Cycles per Block

·  High-Density 64-Kbyte Symmetrical Erase Block 
· 5V Vcc , 5V or 12V Vpp 

· Built with Intel Smart 5 Flash Memory

· 28F008S5

· Optional EEPROM Attribute Memory

· Enhance Data Protection Feature

· Absolute Protection with VPP = GND

· Flexible Block Locking

· Block Write Lockout during Power Transitions

· 8 or 16 bit Bus Configurable

DESCRIPTION
The FI2 series of PCMCIA Type I Flash memory cards offer portable and re-programmable non-volatile memory storage. Data files and application programs can be stored on the memory cards for the applications of all kinds of portable computers and variety of portable electronic equipment. 

The Flash Memory Cards can be read in either a 8-bit or 16-bit wide mode which allows for flexible integration into various system platforms with PCMCIA interface. The Card Information Structure (CIS) can be written at the Memory Card's attribute  memory by the OEM with standard format or customized requirements. The CIS appears at the beginning of the Card's attribute memory space and defines the low-level organization of data on the Memory Card. The FI2-XXXX contains a separate 2K or 8K bytes EEPROM memory for the Card's attribute memory space.
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          D0 - D15


               A0  -  A23  REG*

          CE*, OE*, WE*


        CD*, WP, BVD*


AVAILABLE FLASH CARDS

Part Number
Capacity
Memory Devices 
Access Time

FI2-002M6X
2M Bytes
8M-bit Flash x 2 pcs
250 / 200 ns

FI2-004M6X
4M Bytes
8M-bit Flash x 4 pcs
250 / 200 ns

FI2-006M6X
6M Bytes
8M-bit Flash x 6 pcs
250 / 200 ns

FI2-008M6X
8M Bytes
8M-bit Flash x 8 pcs
250 / 200 ns

FI2-010M6X
10M Bytes
8M-bit Flash x 10 pcs
250 / 200 ns

FI2-012M6X
12M Bytes
8M-bit Flash x 12 pcs
250 / 200 ns

FI2-014M6X
14M Bytes
8M-bit Flash x 14 pcs
250 / 200 ns

FI2-016M6X
16M Bytes
8M-bit Flash x 16 pcs
250 / 200 ns

       Remarks:  X=C Common Memory,  X=G data bus floatinG,  X=F  Ffh

                        X=R  with attribute memory, Read only
SIGNAL DESCRIPTIONS
SYMBOL
Type
Description

A0-A23
I
ADDRESS BUS:  A0 through A23 are address-bus-input lines which enable direct address up to 16 megabyte of memory on the card. Signal A0 is not used in word-access mode. Signal A23 is the most significant bit.

D0-D15
I/O
DATA BUS:  D0 through D15 constitute the bidirectional data bus. The most significant bit is D15.

CE1*, CE2*
I
CARD ENABLE 1,2: CE1* enables even bytes, CE2 * enables odd bytes.

Multiplexing A 0, CE1* and CE2* allows 8-bit hosts to access all data on D0 through D7.

OE*
I
OUTPUT ENABLE: Active low signal gating Memroy Read data from the memory card.

WE*
I
WRITE ENABLE: Strobing Memory Write data into  the memory card.

REG*
I
REGISTER SELECT: The signal is kept high (inactive) for all Common Memory Access,  Active low is set to access attribute memory for card information structure.

RDY/BSY*
O
READY/ BUSY OUTPUT: Indicates status of internally timed erase or write activites. A high output indicates the memory card is ready to accept new data-transfer command.  A low output indicates that the memory card circuits are busy and unable to accept a data-transfer operation.

CD1*, CD2*
O
CARD DETECT 1,2: These signals provide for correct card insertion detection.  They are  at opposite ends of the connector to ensure a valid decetion.  The signals are connected to ground internally on the memory card and will be forced low whenever a card is placed in the socket.  The host socket interface circuitry shall supply 10K or larger pull-up resistors on these signal pins.

WP
O
WRITE PROTECT: Write Protect reflects the status of the Write-Protect switch on the memory card. WP is set to provide internal hardware write lockout to the flash array.

Vpp1, Vpp2
-
BLOCK ERASE, PROGRAM, LOCK-BIT CONFIGURATION POWER SUPPLY:  (5V or 12V) For erasing array blocks, programming data, or configuring lock-bits. With VPP < VPPLK, memory contents cannot be altered. Block erase, program, and lock-bit configuration with an invalid VPP (see DC Characteristics) produce spurious results and should not be attempted. 

Vcc
-
CARD POWER SUPPLY: (5V nominal) for all internal circuitry.

GND
-
GROUND for all internal circuitry.

BVD1*, BVD2*
O
BATTERY VOLTAGE DETECT: Upon completion of the power on reset cycle, these signals are driven high to maintain SRAM-card compatibility.

RFU
-
RESERVED FOR FUTURE USE.

NC
-
NO INTERNAL CONNECTION.  Pin may be driven or left floating.

PC CARD PIN ASSIGNMENTS

Pin
Signal
I/O
Function
Pin
Signal
I/O
Function

1
GND

Ground
35
GND

Ground

2
D3
I/O
Data Bit 3
36
CD1*
O
Card Detect 1

3
D4
I/O
Data Bit 4
37
D11
I/O
Data Bit 11

4
D5
I/O
Data Bit 5
38
D12
I/O
Data Bit 12

5
D6
I/O
Data Bit 6
39
D13
I/O
Data Bit 13

6
D7
I/O
Data Bit 7
40
D14
I/O
Data Bit 14

7
CE1*
I
Card Enable 1
41
D15
I/O
Data Bit 15

8
A10
I
Address Bit 10
42
CE2*
I
Card Enable 2 

9
OE*
I
Output Enable
43
NC

Not Connected

10
A11
I
Address Bit 11
44
RFU

Reserved

11
A9
I
Address Bit 9
45
RFU

Reserved

12
A8
I
Address Bit 8
46
A17
I
Address Bit 17

13
A13
I
Address Bit 13
47
A18
I
Address Bit 18

14
A14
I
Address Bit 14
48
A19
I
Address Bit 19

15
WE*
I
Write Enable
49
A20
I
Address Bit 20

16
RDY/BSY*
O
Ready / Busy
50
A21
I
Address Bit 21

17
Vcc

Power Supply
51
Vcc

Power Supply

18
Vpp1

Program Supply Voltage 1
52
Vpp2

Program Supply Voltage 2

19
A16
I
Address Bit 16
53
A22
I
Address Bit 22

20
A15
I
Address Bit 15
54
A23
I
Address Bit 23

21
A12
I
Address Bit 12
55
NC

Not Connected

22
A7
I
Address Bit 7
56
NC

Not Connected

23
A6
I
Address Bit 6
57
NC

Not Connected

24
A5
I
Address Bit 5
58
NC

Not Connected

25
A4
I
Address Bit 4
59
NC

Not Connected

26
A3
I
Address Bit 3
60
NC

Not Connected

27
A2
I
Address Bit 2
61
REQ*
I
Register Select

28
A1
I
Address Bit 1
62
BVD2*
O
Battery Voltage Detect 2 (Note2)

29
A0
I
Address Bit 0
63
BVD1*
O
Battery Voltage Detect 1 (Note2)

30
D0
I/O
Data Bit 0
64
D8
I/O
Data Bit 8

31
D1
I/O
Data Bit 1
65
D9
I/O
Data Bit 9

32
D2
I/O
Data Bit 2
66
D10
I/O
Data Bit 10

33
WP
O
Write Protect 
67
CD2*
O
Card Detect 2

34
GND

Ground
68
GND

Ground

NOTES: 

1. I = Input to card, O = Output from card, I/O = Bi-directional, NC = Not Connected.
2. BVD1*,BVD2* are Internally pulled-up.

BUS OPERATIONS

COMMON MEMORY DATA ACCESS TRUTH TABLE   
MODE
REG*
CE2*
CE1*
A0
OE*
WE*
VPP2
VPP1
D15-8
D7-0

STANDBY
X
VIH
VIH
X
X
X
VPPL
VPPL
HIGH-Z
HIGH-Z

BYTE READ(0)
VIH
VIH
VIL
VIL
VIL
VIH
VPPL
VPPL
HIGH-Z
EVEN-BYTE

BYTE READ(1)
VIH
VIH
VIL
VIH
VIL
VIH
VPPL
VPPL
HIGH-Z
ODD-BYTE

WORD READ
VIH
VIL
VIL
X
VIL
VIH
VPPL
VPPL
ODD-BYTE
EVEN-BYTE

ODD-BYTE ONLY READ
VIH
VIL
VIH
X
VIL
VIH
VPPL
VPPL
ODD-BYTE
HIGH-Z

BYTE WRITE(0)
VIH
VIH
VIL
VIL
VIH
VIL
X
VPPH
XX
EVEN-BYTE

BYTE WRITE(1)
VIH
VIH
VIL
VIH
VIH
VIL
VPPH
X
XX
ODD-BYTE

WORD WRITE
VIH
VIL
VIL
X
VIH
VIL
VPPH
VPPH
ODD-BYTE
EVEN-BYTE

ODD-BYTE ONLY WRITE
VIH
VIL
VIH
X
VIH
VIL
VPPH
VPPL
ODD-BYTE
XX

ATTRIBUTE MEMORY DATA ACCESS TRUTH TABLE　
MODE
REG*
CE2*
CE1*
A0
OE*
WE*
VPP2
VPP1
D15-8
D7-0

STANDBY
X
VIH
VIH
X
X
X
VPPL
VPPL
HIGH-Z
HIGH-Z

BYTE READ(0)
VIL
VIH
VIL
VIL
VIL
VIH
VPPL
VPPL
HIGH-Z
EVEN-BYTE

BYTE READ(1)
VIL
VIH
VIL
VIH
VIL
VIH
VPPL
VPPL
HIGH-Z
FFH

WORD READ
VIL
VIL
VIL
X
VIL
VIH
VPPL
VPPL
FFH
EVEN-BYTE

ODD-BYTE ONLY READ
VIL
VIL
VIH
X
VIL
VIH
VPPL
VPPL
FFH
HIGH-Z

BYTE WRITE(0)
VIL
VIH
VIL
VIL
VIH
VIL
VPPL
VPPL
XX
EVEN-BYTE

BYTE WRITE(1)
VIL
VIH
VIL
VIH
VIH
VIL
VPPL
VPPL
XX
XX

WORD WRITE
VIL
VIL
VIL
X
VIH
VIL
VPPL
VPPL
XX
EVEN-BYTE

ODD-BYTE ONLY WRITE
VIL
VIL
VIH
X
VIH
VIL
VPPL
VPPL
XX
XX

NOTES: 

1. Refer to DC Characteristics. When VPPH=VPPL, memory contents can be read out but not written or erase.

2. X can be VIL or VIH for control pins and address.

3. RDY/BSY* is Voh when the Writ State Machine is executing internal block erase or byte write algorithms. It is Voh when the WSM is not busy, in Erase Suspend mode or deep power-down mode.

4. Command writes involving block erase or byte write are only successfully executed when VPPH1,2=VPPH.
5. Refer to command defination table for a valid Din during a write operation.
COMMAND DEFINITIONS (Byte-wide mode)


                               DEFINITIONS                 
First Bus Cycle
Second Bus Cycle

COMMAND
Cycles
Notes
R/W
Addr
Data
R/W
Addr
Data

Read Array/Reset
1
1
Write
X
FFH




Read Identifier Codes
>=2
2,3,4
Write
X
90H
Read
IA
IID

Read Status Register
2
3
Write
X
70H
Read
X
SRD

Clear Status Register
1

Write
X
50H




Erase Setup/Erase Confirm
2
2
Write
BA
20H
Write
BA
D0H

Erase and Program Suspend
1

Write
X
B0H




Erase and Program Resume
1

Write
X
D0H




Byte Write Setup/Write
2
2,3,5
Write
WA
40H
Write
WA
WD

Alternate Byte Write Setup/Write
2
2,3,5
Write
WA
10H
Write
WA
WD

Set Block Lock-Bit
2
2
Write
BA
60H
Write
BA
01H

Set Master Lock-Bit
2

Write
X
60H
Write
X
F1H

Clear Block Lock-Bits
2

Write
X
60H
Write
X
D0H

COMMAND DEFINITIONS (Word-wide mode)



                               DEFINITIONS                 
First Bus Cycle
Second Bus Cycle

COMMAND
Cycles
Notes
R/W
Addr
Data
R/W
Addr
Data

Read Array/Reset
1
1
Write
X
FFFFH




Read Identifier Codes
>=2
2,3,4
Write
X
9090H
Read
IA
IID

Read Status Register
2
3
Write
X
7070H
Read
X
SRD

Clear Status Register
1

Write
X
5050H




Erase Setup/Erase Confirm
2
2
Write
BA
2020H
Write
BA
D0D0H

Erase and Program Suspend
1

Write
X
B0B0H




Erase and Program Resume
1

Write
X
D0D0H




Byte Write Setup/Write
2
2,3,5
Write
WA
4040H
Write
WA
WD

Alternate Byte Write Setup/Write
2
2,3,5
Write
WA
1010H
Write
WA
WD

Set Block Lock-Bit
2
2
Write
BA
6060H
Write
BA
0101H

Set Master Lock-Bit
2

Write
X
6060H
Write
X
F1F1H

Clear Block Lock-Bits
2

Write
X
6060H
Write
X
D0D0H

NOTES:
1. Bus operations are defined in bus operation table.

2. IA = Identifier Address: 00H for manufacturer code, 01H for device code.

    BA = Address within the block being erased.

    WA = Address of memory location to be written.

3. SRD = Data read from Status Register, see the SR table for a description of the Status Register bits.

    WD = Data to be written at location WA, data is latched on the rising edge of WE*.

    IID = Data read from intelligent identifiers.











4. Following the Read Identifier Codes command, read operations accesses manufacturer, device , block lock and master lock codes.

5. Either 40H or 10H are recognized by the WSM as the Byte Write Setup command.

6. Commands other than those shown above are reserved by Intel for future device implementations and should not be used.

COMMAND OPERATIONS

When VPPL is applied to the VPP pin, read operations from the Status Register, intelligent identifiers, or array blocks are enabled. Placing VPPH  on VPP enables successful byte write and block erase operations as well.

Device operations are selected by writing specific commands into the Command User interface.  Command Definitions Table defines the FI2-XXXX commands.

Status Register Definitions

WSMS
ESS
ECLBSS
PSLBS
VPPS
PSS
DPS
R

SR.7
SR.6
SR.5
SR.4
SR.3
SR.2
SR.1
SR.0




SR.7 = WRITE STATE MACHINE STATUS       

   1 = Ready                                                          

      0 = Busy


SR.6 = ERASE SUSPEND STATUS                  

      1 = Erase Suspended                                                                         

      0 = Erase In Progress/ Completed  


SR.5 = ERASE STATUS                                        

      1 = Error in Block Erase

      0 = Successful Block Erase


SR.4 = BYTE WRITE STATUS

      1 = Error in Byte Write

      0 = Successful Byte Write


SR.3 = VPP STATUS

      1 = VPP Low Detect; Operation Abort

      0 = VPP OK  


SR.2 = PROGRAM SUSPEND STATUS

     1 = Program Suspended 

     0 = Program in Progress/Completed


SR.1 = DEVICE PROTECT STATUS 

     1 = Master Lock-Bit, Block Lock-Bit and/or 

           RP# Lock Detected, Operation Abort 

     0 = Unlock 


SR.0 = RESERVED FOR FUTURE 

           ENHANCEMENTS
ENHANCEMENTS SR.0 is reserved for future use and should be masked out when polling the status register.

NOTES:
1. RDY/BSY* or the Write Status Machine Status bit must first be checked to determine byte write or block erase completion, before the Byte Write or Erase Status bits are checked for success.

2. If the Byte Write Status and Erase Status bits are set to "1"s during a block erase attempt, an improper command sequence was entered. Attempt the operation again.

3. If VPP low status is detected, the Status Register must be cleared before another byte write or block erase operation is attempted.

4. The VPP Status bit, unlike and A/D converter, does not provide continuous indication of VPP level. The WSM interrogates the VPP level only after the byte write or block erase command sequences have been entered and informs the systsem if VPP has not been switched. The VPP Status bit is not guaranteed to report accurate feedback between VPPL and VPPH. 

Read Array Command
Upon initial device powerup and after exit from deep power-down mode, the FI2-XXXX defaults to Read Array mode. This operation is also initiated by writing FFH to the Command User interface.  Microprocessor read cycles retrieve array data. The device remains enabled for reads until the Command User interface contents are altered. Once the internal Write State Machine has started a block erase or byte write operation, the device will not recognize the Read Array comand, until the WSM has completed its operation. The Read Array command is functional when Vpp=VPPL or VPPH.

Read Identifier Codes Command

The FI2-XXXX contains and intelligent identifier operation, initiated by writing 90H to the Command User interface. Following the command write, a read cycle from address 00000H retrieves the manufacturer code of 89H. A read cycle from address 00001H returns the device code of A6H. A read cycle from xx002 returns the Block Lock Configuration (xx selects the specific block lock configuration code to be read). A read cycle from address 00003H return the Master Lock Configuration. To terminate the operation, it is necessary to write another valid command to the Command User interface. Like the Read Array command, the intelligent identifier command is functional when VPP=VPPL or VPPH.

Read Status Register Command

The FI2-XXXX contains a Status Register which may be read to determine when a byte write or block erase operatioon is complete, and whether that operation completed successfully. The Status  Register may be read at any time by writing the Read Status Register command (70H) to the Command User Interface. After writing this command, all subsequent read operations output data from the Status Register, until another valid command is written to the Command User interface.  The contents of the Status Register are Iatched on the falling edge of OE* or CE*, whichever occurs last in the read cycle. OE* or CE* must be toggled to VIH before futher reads to update the Status Register latch. The Read Status Register command functions when VPP = VPPL or VPPH.

Clear Status Register Command

The Erase Status and Byte Write Status bits are set to "1"s by the Write State Machine and can only be reset by the Clear Status Register Command. These bits indicate various failure conditions (see SR Table). By allowing system software to control the resetting of these bits, several operations may be performed (such as cumulatively wirting several bytes or erasing multiple blocks in sequence).  The Status Register may then be polled to determine if an error occurred during that sequence. This adds flexibility to the way the device may be used.

Additionally, the VPP Status bit (SR.3) must be reset by system software before further byte writes or block erases are attempted. To clear the Status Register, the Clear Status Register command (50H) is written to the Command User Interface. The Clear Status Register command is functional when VPP=VPPL or VPPH.

Erase Setup/Erase Confirm Commands

Erase is executed one block at a time, initiated by a two-cycle command sequence. An Erase Setup command (20H) is first written to the Command User Interface, followed by the Erase Confirm command (D0H). These commands require both appropriate sequencing and an address within the block to be erased to FFH. Block preconditioning, erase and verivfy are all handled internally by the Write State Machine, invisible to the system. After the two-command erase sequence is written to it, the FI2-XXXX automatically outputs Status Register data when read. The CPU can detect the completion of RDY/BSY* pin, or the WSM Status bit of the Status Register.

When erase is completed, the Erase Status bit should be checked. If erase error is detected, the Status Register should be cleared. The Command User Interface remains in Read Status Register mode until further commands are issued to it.

This two-step sequence of set-up followed by execution ensures that memory contents are not accidentally erased. Also, reliable block erasure can only occur when VPP=VPPH. In the absence of this high voltage, memory contents are protected against erasure. If block erase is attempted while VPP=VPPL, the VPP Status bit will be set to "1". Erase attempts while VPPL<VPP<VPPH produce spurious results and should not be attempted.

Erase Suspend/Erase Resume Commands

The Erase Suspend command allows block erase interruption in order to read data from another block of memory. Once the erase process starts, writing the Erase Suspend command (B0H) to the Command User Interface requests that the WSM suspend the erase sequence at a predetermined point in the erase algorithm. The FI2-XXXX continues to output Status Register data when read,  after the Erase Suspend command is written to it. Polling the WSM Status and Erase Suspend Status bits will determine when the erase operation has been suspended (both will be set to "1").  RDY/BSY* will also transition to VOH.

At this point, a Read Array command can be written to the Command User Interface to read data from blocks other than that which is suspened. The only other valid commands at this time are Read Status Register (70H) and Erase Resume (D0H), at which time the WSM will continue with the erase process. The Erase Suspend Status and WSM Status bits of the Status Register will be automatically cleared and RDY/BSY* will return to VOL. 

After the Erase Resume command is written to it, the FI2-XXXX automatically outputs Status Register data when read. VPP must remain at VPPH while the FI2-XXXX is in Erase Suspend.

Byte Write Setup/Write Commands

Byte write is executed by a two-command sequence. The Byte Write Setup command (40H) is written to the Command User Interface,  followed by a second write specifying the address and data (latched on the rising edge of WE*) to be written. The WSM then takes over, controlling the byte write and write verify algorithms internally.  After the two command byte write sequence is written to it, the FI2-XXXX automatically outputs Status Register data when read. The CPU can detect the completion of the byte write event by analyzing the output of the RDY/BSY* pin, or the WSM Status bit of the Status Register. Only the Read Status Register command is valid while byte write is active. When byte write is complete, the Byte Write Status bit should be checked. If byte write error is detected, the Status Register should be cleared. The internal WSM verify only detects errors for "1"s that do not sucessfully write to "0"s. The Command User Interface remains in Read Status Register mode until futher commands are issued to it. If byte write is attempted while VPP=VPPL, the VPP Status bit will be set to "1". Byte write attempts while VPPL<VPP<VPPH produce spurious results and should not be attempted.

Recommended Operating Conditions

Parameter
Symbol
Min.
Max.
Unit

Supply Voltage
Vcc
4.75
5.25
V

Input High Voltage
Vih 
2.4
Vcc+0.3
V

Input Low Voltage
Vil
-0.1
0.8
V

Operating Temperature
Topr
0
70
oC

Absolute Maximum Rating

Parameter
Symbol
Value
Unit

Supply Voltage
Vcc
-0.5 to +7.0
V

Input Voltage
Vin
-0.5 to +7.0
V

Output Voltage
Vout
-0.5 to +7.0
V

Operating Temperature
Topr
0 to +70
oC

Storage Temperature
Tstg
-20 to +85
oC

VPP Program Voltage

   0 to 14.0
V

NOTE: Maximum DC Voltage on VPP may overshoot to +14.0V for period <20ns.

COMMENT

Stress above those listed under "Absolute Maximum Ratings" may cause permanent damage to the product.  These are stress rating only.  Functional operation of these product at these on any other conditions above those indicated in the operational section of this specification is not implied and exposure to absolute maximum rating conditions for extended period may affect product reliability.

DC Electrical Characteristics - Byte-wide Operation

Symbol
Parameter
Notes
Min.
Max.
Unit
Test Conditions

ILI
Input Leakage Current
1,2

+-20
A
Vcc=Vcc Max

Vin=0V or Vcc

ILO
Output Leakage Current
1

+-20
A
Vcc=Vcc Max

Vout=0V or Vcc

VIH
Input High Voltage
1
3.85
Vcc+0.5
V


VIL
Input Low Voltage
1
0
0.8
V


VOH
Output High Voltage
1
Vcc-0.4
Vcc
V


VOL
Output Low Voltage 
1

0.4
V
IOL=3.2mA

VLKO
Vcc Erase/Program Lock Voltage
1
2.0

V


NOTES:






1. Value are the same for byte and word wide modes for all card densities.

2. Exceptions: With VIN = GND, the leakage current on CE#1, CE#2, OE#, and WE# will be < 500uA due to internal pull-up resisters. With VIN=VCC, RST leakage current will be < 150uA due to internal pill-down resisters.

DC Electrical Characteristics - Word-wide Operation

Symbol
Parameter
x16 Mode
Unit
Test Conditions



Typ
Max.



ICCS
Vcc Standby Current
(2MB, 4MB)
80
370
uA
Vcc=Vcc Max

Control Signals = Vcc

ICCR
Vcc Read Current

75
mA
Vcc=Vcc Max

tCYCLE=100ns

ICCW
Vcc Program Current

150
mA


ICCE
Vcc Erase Current

100
mA


ICCWS

ICCES
Vcc Program/Block Erase Suspend Current
1
10
mA
CE#=VIH

IPPS
VPP Standby Current 
2
15
uA
Vpp<=Vcc

IPPR
VPP Read  Current 
10
200
uA
Vpp>Vcc

IPPD
VPP Deep Power-Down Current
0.1
5
uA
RP#=GND + 0.2V

IPPW
VPP Program or Set Lock-Bit Current

40

15
mA
mA
Vpp=5.0V +- 10%

Vpp=12.0V +- 5%

IPPE
VPP Block Erase or Clear Block Lock-Bits Current

20

15
mA
mA
Vpp=5.0V +- 10%

Vpp=12.0V +- 5%

IPPWS

IPPES
VPP Program or Block Erase Suspend Current
10
200
uA
Vpp=5.0V +- 10%

Vpp=12.0V +- 5%

VPPL
Vpp during Read-only
0
Vcc+0.2
V


VPPH1
Vpp Voltage
4.5
5.5
V


VPPH2
Vpp Voltage
11.4
12.6



NOTES:






1. For ILI, the above value is not applied to CE1*,CE2* and WE* pins.





2. For ILO, the above value is not applied to BVD1*, BVD2*, CD1*, CD2* pins.

3. For VOH, the above value is not applied to BVD1*, BVD2*, CD1*, CD2* pins.

4. For VOL, the above value is not applied to BVD1*, BVD2*, CD1*, CD2* pins.





5. When Vpp=VPPL, Write/Erase are inhibited.





AC CHARACTERISTICS

AC Timing Diagrams and characteristics are guaranteed to meet or exceed PCMCIA Release 2.01 specifications. No delay occurs when switching between the Common and Attribute Memory Planes.

COMMON MEMORY - Read-Only Operations

Symbol

Parameter
Note
200ns

Unit

JEDEC
PCMCIA


Min.
Max.


tAVAV
tcR
Read Cycle Time

100

ns

tAVQC
ta(A)
Address Access Time


100
ns

tELQV
ta(CE)
Card Enable Access Time


100
ns

tGLQV
ta(OE)
Output Enable Access Time


50
ns

tEHQV
tdis(CE)
Output Disable Time from CE*


50
ns

tGHQZ
tdis(OE)
Output Disable Time from OE*


50
ns

tGLQX
ten(CE)
Output Enable Time from CE*

5

ns

tELQX
ten(OE)
Output Enable Time from OE*

5

ns

tPHQV

Power-down Recovery to Output Delay.

Vcc=5V


530
ns


AC Waveform for Read Operations

COMMON MEMORY - Write Operations




Symbol

Parameter
Note
200ns

Unit

JEDEC
PCMCIA


Min.
Max.


tAVAV
tcW
Write Cycle Time

100

ns

tWLWH
tw(WE)
Write Pulse Time

60

ns

tAVWL
tsu(A)
Address Setup Time

10

ns

tAVWH
tsu(A-WEH)
Address Setup Time for WE*

70

ns

tVPWH
tvps
Vpp Setup to WE# Going High

70

ns

tELWH
tsu(CE-WEH)
Card Enable Setup Time for WE*

40

ns

tDVWH
tsu(D-WEH)
Data Setup Time for WE*

15

ns

tWHDX
th(D)
Data Hold Time

15

ns

tWHAX
trec(WE)
Write Recovery Time

30

ns

tWHRL

WE* High to RDY/BSY*



s

tWHGL
th(OE-WE)
Output Enable Hold Time from WE*

10

ns

tPHWL
 
Power-down Recovery to WE* Going Low


1
s

NOTE:








1. Read timing charateristics during erase and data write operations are the same as during read-only operations. Refer to AC Characteristics for Read-Only operations.


AC Waveform for Write Operations

BLOCK ERASE AND BYTE WRITE PERFORMANCE(1,3)








Sym
Parameter
Notes
Min
Typ(1)
Max
Units
 Test Conditions

tWHQV1
tEHQV1
Word/Byte Program Time
2,4

8us
3ms



tWHQV2
tWHQV2
Block Program Time
2

0.4
2.1
Sec
Word Program Mode


Block Erase Time
2

0.6
10
Sec



Full Chip Erase Time
2

38.4

Sec


NOTES: 

1. Typical is 25oC, and normal voltage.

2. Excludes system-level overhead.

3. These performance numbers are valid for all speed versions.

4. To maximize system performance, the RDY/BSY# signal should be polled instead of using the maximum byte/word program time as a delay timer.

    The maximum word/byte program time is the absolute maximum time it takes the write algorithm to complete. The overwhelming majority of the bits program in the typical values specified.
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CONTROL
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ADDR & I/O


BUFFER/DECODER





INTEL Series II


FLASH MEMORY ARRAY





Optional 2K/8K byte


ATTRIBUTE MEMORY
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