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1. Introduction
This datasheet is for SHARP's ID242 series flash memory card. This datasheet provides all AC and DC character-

istics (including timing waveforms) and a convenient reference for the device command set and the card’s inte-
grated registers(including the LH28FO008SC's status registers). This datasheet provides description of the methods

which are very helpful for customer to use the card.

2. Features
2.1 Type Flash Memory Card

2.2  Overview

ID242Dxx ID242Exx
Common Memory { 2M words x 8bits | 4M words x 8bits
Capacity 1Mwords x 16bits | 2M words x 16bits

Attribute Memory
Capasity

Supply Voltage

Access time
Erase Unit
Progr rase ycles/Block
Cycles
External Hx 856 x 3.3mm
Dimensions . PCMCIA Type 1
2.3 Interface lel /O Interface
2.4 $See Function Table in page. 9
25 * See Pin Connections in page. 6

Conforms to PCMCIA PC Card Standard 95 Card Use Connector
(Card connector: JC20-J68S-NB3 JAE or FCN-568J068-G/0 Fujitsu)
0 to 60°C

-20to 65°C

esigned for rated radiation hardened.

2.6

2.7
2.8
29
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3. Block Diagram (For example: 8MB)

D<15:0> D<15:8>
A<22:0> D<7:0>
A<25:23> A<19:0>
~——(Open
CE # ZWE#
CE:# Card Control | ZOE#
* Logic
WE# ZCE#<7:0>
=7
OE# ZRY/ZBY #
—
REG# ZRP#
i
RESET LH28F008SC LH28F008SC
RDY/BSY # D<7:0> Device6  CE# #-|CE#  Device7 poggte
A<19:0> A<19:0>FT¢
TIWE# RYBY# RYBY# WE#
GND Vcc —HOE# RP# RP# OE#
VeeVep GND Vce Vep GND
=4 P
: LH28F008SC LH28F008SC
D> Deviced  CE# CE# DeviceS pegonts
1A<19:0> A<19:05¢
IWE # RYBY# RYBY# WE#
—OE# RP# RP# OE#
VeeVee GND Vee Vep GND
[ T1 L [
LH28F08SC LH28F008SC
D<r0> Deviee2  CE# CE# Device3 pagle
A<19:0> A<19:05H4
—IWE# RYBY# RYBY# WE#
+—OE # RP# RP# OE#
VceVep GND Vee Vep GND
P11 T
LH28F008SC LH28F008SC
D<rg> Devieed CcE# CE# Devicel pgt]
7-177 A<19:0> A<19:05—
<—— OPEN L WE# RYBY# RYBY# WE#
Vppl —OE# RP# RP# OE#
- Vec Vep GND Ve Vee GND
e il IS
——————
Vce
Vce
Vppl+—""" )
Vpp2=

Figure 1. Block Giagram for ID242-8MB
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4. Pin Connections

Table 1. Pin Connections
| sioNaL |yo|  FuNcrion  |acmve| [RN| SIGNAL {1o|  FUNCTION  |acrive
1 |GND Ground 35 |GND Ground
2 |D, I/O | Data Bit 3 36 |CD# O |Card Detect 1 LOW
3 |D, I/O | Data Bit 4 37 |D, /O | Data Bit 11
4 |D, I/O | Data Bit 5 38 |D, I/O jData Bit 12
5 |p, 1/O | Data Bit 6 39 |D, /0
6 |D, I/O | Data Bit 7 40 |D,, I/O
7 |CE# I |Card Enable 1 LOW 41
8 |A, I }Address Bit 10 42 LOW
9 |OE# I |Output Enable LOW 43 LOW
10 |A I |Address Bit 11 44
11 |A, I |Address Bit 9 Reserved
12 1A, I | Address Bit 8 I |Address Bit 17
13 |A, I |Address Bit 13 I | Address Bit 18
14 |A, I | Address Bit 14 I | Address Bit 19
15 | WE# I } Write Enable I | Address Bit 20
16 |RDY/BSY# | O [Ready Busy I |Address Bit 21
17 | Ve Supply Voltage Supply Voltage
18 |V, Program Voltage Program Voltage
19 A, I | Address Bit 22
20 A I | Address Bit 23
21 |A, I | Address Bit 24
22 1A, I | Address Bit 25
23 A, O |Voltage Sense 2 N.C.
24 | A, I |Reset HIGH
25 A, Address Bit 4 Reserved
26 A, Address Bit 3 Reserved
27 A, I | Address Bit 2 I |Atribute Memory Select
28 1A, I |Address Bit 1 O |Battery Boltage Detect 2
29 |A, I }Address Bit 0 O |Battery Boltage Detect 1
30 |D, I/O | Data Bit 0 I/O | Data Bit 8
31 |D, I/O | Data Bit 1 [/O | Data Bit 9
32 |D, I/O | Data Bit 2 I/O | Data Bit 10
33 |WP O | Write Protect HIGH 67 |CD# O |Card Detect 2 LOW
34 |GND Ground 68 |GND Ground
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5. Signal Description

Table 2. Signal Description

Symbol I/O | Electrical Interface Function
ADDRESS INPUTS:
Address AO through A22 are address bus lines which enable direct
A-A I Puil-down addressing of up to 8MB of memory on the card. Signal AO is not used
02 (250k Q @Vce=5v) |in word access mode. A23 through A25 are open. The system should
NOT try to access memory beyond the card's density, because the upper
addresses are not decoded.
Pull-down DATA INPUT/OUTPUT:
D -D /O DO through D135 constitute the bi-directional #ata bus. D15 is the most
01s (250kQ @Vce=5v) L .
significant bit.
Pull-up CARD ENABLE 1 & 2:
CE#CE# I (250kQ @Vce=5v) |CEl# enables even byte, CE2#
OE# I Pull-up OUTPUT ENABLE:
(250kQ @Vce=5v) | Active low signal gating read dd
WE# 1 Pull-up WRITE ENABLE:
(250kQ @Vee=5v) | Active low signal gatin
series has twi
High-Pert
RDY/BSY# | O .
4 % in the card comes to be ready to accept accesses.
CARD DETECT 1 & 2:
These signals provide for card insertion detection. The signals are
CD#,CD # o 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 shail supply 10K or larger pull-up resistors on these signal
pins.

w:Pull-down 0Q
High:Pull-up 100kQ

WRITE PROTECT:
Write Protect reflects the status of the Write Protect switch on the
memory card. WP set to high = write protected.

Ve WRITE/ERASE POWER SUPPLY 1 & 2:
Vee CARD POWER SUPPLY:
GND GROUND:
REG# I Pull-up REGISTER SELECT:
(250kQ@Vce=5v) Provides access to attribute memory when REG# is low.
RESET I Pull-up RESET:
(250kQ@Vce=5v) | Active high signal for placing card in Power-On Default State.
BATTERY VOLTAGE DETECT 1 & 2:
BVD,, BVD, | O |Pull-up 100k These signals are pulled high to maintain SRAM card compatibility.
VOLTAGE SENSE 1 & 2:
VS £ VS.# o VS #: Pull-down Notifies the host socket of the card's VCC requirements. VS 1# is pulled
e T VS, # N.C. down to ground and VS2# is open indicates a 3.3V/5V card has been
inserted.
RFU RESERVED FOR FUTURE USE
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6. Functions
6.1 Common Memory

6.1.1 Common Memory Architecture

Figure 2 shows common memory architecture of ID242 series flash memory card. Device pair is consisted of two

pieces of 8Mbit flash memory devices. Each device has 16 distinct, individually erasable and lockable blocks. All

blocks are divided into odd bytes and even bytes.

DEVICE PAIR 3

DEVICE PAIR 2
1

]
DEVICE PAIR |
1

LH28F008SC | LH28F008SC
1M X 8bits IMX 8bits
DEVICE PAIR 0

,* |Block 15

Block 2

Block 1

i

— -

. Block 0(64k X 8b1§2“_k

D7-DO

Word Mode

Byte Mode

F1002-01

sféct address in the block.

Select a device pair.

6.1.2

Erase is

word access

6.1.3 Address Decoding

The higher address area of 1D242 series flash memory card which goes beyond common memory area is not
decoded in common memory access. It means that the system will access to random memory address of the
memory card even if system will try to access to the memory address which exceeds memory capacity of the card.
Please do not access to the memory address which goes beyond memory capacity of the card.

As an enhanced function, the memory card enables to output invalid data (either of 0000h or FFFFh) when system

will access to the memory address which exceeds memory capacity of the card. Please contact our sales & market-

ing people to find concrete way of setting.

ted one block at a time. Erasable block size is 64K bytes in byte access mode and 128K bytes in
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6.2 Attribute Memory

Figure 3 shows attribute memory architecture of D242 series flash

memory card. Attribute memory is contained within the Card Control

Logic. Attribute memory contains the Card Information Structure

(CIS) and Component Management Registers (CMRs). The CIS con-

tains tuple information and is located at even byte addresses beginning
with address 0000h (Please refer to section 7). The standard CIS of

ID242 series flash memory card is hardwired and is for read only. As

an enhanced function, the hardwired CIS area is switchable to

EEPROM so that customer can program required CIS. Please contact CARD

our sales & marketing people to find concrete way of setting. The INFORMATION
CMRs are located at even byte addresses beginning with address STRUCTURE | 400000
4000h (Please refer to section 9). EVEN F1003-01

e 3. Attribute Memory Map
6.3 Function Table

6.3.1 Common Memory Access
Table 4. Common Memory Access

Mode REG# WE# D, D,
Stand-by X X X High-Z High-Z
H L L H High-Z Even
Byte Read -
H L H High-Z Odd
Word Read X L H Odd Even
Odd Byte Read X L H Odd High-Z
L H L Don't care Even
Byte Write
H H L Don't care Odd
Word Write X H L Odd Even
X H L 0Odd Don't care
REG#| CE# | CE# A, OE# | WE# D, D,,
Stand-by X H H X X X High-Z High-Z
L H L L L H High-Z Even
Byte Read -
L H L H L H High-Z XXX
Word Read L L L X L H XXX Even
Odd Byte Read L L H X L H XXX High-Z
L H L L H L Don't care Even
Byte Write
L H L H H L Don't care | Don't care
Word Write L L L X H L Don't care Even
Odd Byte write L L H X H L Don't care { Don't care

XXX: Output data is invalid.
The standard CIS is for read only. Write operation is only for CMRs and CIS on EEPROM.
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6.4 Enhancement Functions

ID242 series flash memory card contains enhanced control functions. By taking advantage of these enhancement
functions, this card provides innovative capabilities, low-power operation and very high read/write performance.

These enhancement functions are achieved by CMRs.(Please refer to section 9)

Table 6. Enhancement Functions

Enhancement Functions Function Preview
Soft Reset Initiates internal automation of the memory card by seftware reset.
Sleep Control Puts specified device pair(s) in deep power-down mode.

Indicates the RDY/BSY# status of each flash memory devicelo Ready/Busy

Ready/Busy Monitor Status Register. A
Ready/Busy Mask Masks RDY/BSY# status of each flash memory device.
Ready/Busy Mode Select RDY/BSY# output mode which PCMCI High-Performance mode.

Software Write Protect Executes write protect by sofware control, with V1ité Peotect Switch.

If the similar cards installed in a system;

distinguish each card by
this function. )

Soket and Copy Entry

6.4.1 Soft Reset

Configuration Option Register to "1". It is a

The card become the reset state by setting the S =
out the SRESET bit status. The SRESET bit must be

similar function to hardware reset by the ¢

cleared("0") to enable access to the car

6.4.2 Sleep Control

6.4.4 Ready/Busy Mask

With setting the appropriate bits of the Ready/Busy Mask Register to "1", the corresponding device's RDY/BSY#
signals are masked for card's RDY/BSY# output.

6.4.5 Ready/Busy Mode
ID242 series has two types of Ready/Busy output mode; PCMCIA mode and High-Performance mode. In

PCMCIA mode, a high output indicates the memory card is ready to accept accesses. A low output indicates that
a device in the memory card is busy. In High-Performance mode, the card outputs low when the card is in default

state. A high output indicates at least one of flash memory devices in the card comes to be ready to accept
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accesses. The system must clear the RACK bit of the Rady/Busy Mode Register after receiving ready status to

prepare for next device's ready transition.

F1004-01
PCMCIA mode: High-Performance mode:
RDY/BSY# of RDY/BSY# of
DEVO I._, DEVO
I
DEV1 L] DEV1
! 1
DEV2 K i DEV2
I
(Masked) | l:——l (Masked)
! I

Card RDY/BSY# I I Card RDY/BSY#

Figure 4. RDY/BSY# Output Mode

6.4.6 Software Write Protect

, the common memory without the CMCIS area is

to "1", the CMCIS area is protected from wii

cop¥y:f the card installed in the system which is identically configured. PC cards which indicate

19, thist they support more than one copy of identically configured card, should have a copy number (0 to
MAX twin ¢ {d;, MAX=n-1) written back to the Socket and Copy Register.

6.5 SmartVoltage

SmartVoltage technology provides a choice of VCC and VPP combinations as shown in Table 7. VPP is con-
verted to 12V automatically in each common memory device. For correct conversion, VPP must be provided
VPP1, VPP2 or VPP3 from the system (Please refer to Section 12). Giving the higher VPP voltage provides the
higher performance, for example, reduce the write/erase operation current or shorten the write/erase time.

Table 7. SmartVoltage

VCC VPP
33V 33V,5V, 12V
5V 5V, 12V
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7. Card Information Structure (CIS)

The CIS is contained within attribute memory (Please refer to section 6.2). Table 8 shows standard CIS tuples, but
it is for read only. As an enhanced function, the hardwired CIS area is switchable to EEPROM so that customer

can program required CIS. Please contact our sales & marketing people to find concrete way of setting.

Table 8. Standard CIS

Address | Value Description Address Description
00h 01h |Device Info (Common Memory) 2Eh
02h 04h | Tuple Link
04h 57h | Flash Memory d of Tuple
06h 22h | Access Time 150ns JEDEC Code ID
Capacity Tuple Link
08h 06h |2MB Manufacture Code
OEh {4MB -
1Eh |8MB Device Code
0Ah | FFh |End of Tuple End of Tuple
Device Info (C Version Info Level 1
0Ch 1Ch evice In o.( ommeé :
Other Conditions) Tuple Link

Major Version

Minor Version

S :Product Info

H
A
R
P
End of Tuple 50h 00h |[END TEXT
Device Info ID 52h 4%h |1
(Attribute Memory) 54h 44h |D
1Ch 04h | Tuple Link 56h 32h |2
1Eh 1Fh |ROM 58h 34h (4
20h 2Ah | Access Time 200ns 5Ah 33h |S
22h 0lh |Capacity 2KB 5Ch 52h |R
24h FFh |End of Tuple 5Eh 20h |SPACE
26h 1Dh Devic'e Info ID 60h 00h | END TEXT
(Autribute Memory) 62h 53h |S :Maker Info
28h 05h | Tuple Link 64h 48h |H i
2Ah 02h |[Conditions 3Vcc 66h 41h A
2Ch 17h  |ROM 68h 52h IR
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Table 8. Standard CIS (Continued)

Address | Value Description Address | Value Description
6Ah 50h |P BEh 02h |Index
6Ch 20h |SPACE COh 02h [Vee & Vpp
6Eh 43h |C C2h 79h | Parameter Selection
70h 4Fh O C4h 55h | Vcc Voltage 5V
72h 52h |R Cé6h 0Ch |Icc Static 1.2mA
74h 50h |P C8h 06h |[Icc Average 100mA
76h 4Fh O CAh 06h |Icc Peak 100mA
78h | 520 (R CCh | 23h |Icc Powerdown 50. A
7Ah 41h |A CEh 7%h
7Ch S54h |T DOh 8Eh
7Eh 4% |1
80h 4Fh {0
82h 4Eh |N /
8h | 00h |END TEXT Jpp Peak 30mA
86h FFh |End of Tuple Ipp Powerdown 50. A
88h 1Ah | Configuration Info Configuration Table Entry 3
8Ah 05h | Tuple Link Tupie Link
8Ch Olh |2 Bytes Field Index
8Eh | 06h |Last Index of Configuration Ta 02h |Vce & Vpp
90h 00h |CMRs Base Adress 7%h | Parameter Selection
92h 40h |CMRs Base Adress E6h B5h
Vcce Voltage 3.3V
94h OBh |CMR Mask E8h 1Eh
96h EAh 0Ch |Icc Static 1.2mA
98h ECh 7Dh |Icc Average 90mA
9Ah OFh EEh 7Dh {Icc Peak 90mA
9Ch O1h FOh IBh |Icc Powerdown 150 A
9Eh | 02 F2h | 79h |Parameter Selection
- Selection F4h B5h
- Vpp Voltage 3.3V
Véé:Voltage 5V F6h 9Eh
Icc Static 1.2mA F8h 7Dh |NC OK
8h | Icc Average 100mA FAh 1Bh |Ipp Static 150 A
Ag8h 06h Icc Peak 100mA FCh 75h |Ipp Average 80mA
AAh 23h  |Icc Powerdown 50. A FEh 75h |Ipp Peak 80mA
ACh 79h | Parameter Selection 100h 52h {Ipp Powerdown 50, A
AEh D5h | Vpp Voltage 5V 102h 1Bh | Configuration Table Entry 4
BOh 7Dh [NC OK 104h 10h |Tuple Link
B2h 1Bh |Ipp Static 150, A 106h 04h |Index
B4h 75h | Ipp Average 80mA 108h 02h |Vcc & Vpp
B6h 75h | Ipp Peak 80mA 10Ah 79h | Parameter Selection
B&h 52h |Ipp Powerdown 50. A 10Ch B5h
Vce Voitage 3.3V
BAh 1Bh | Configuration Table Entry 2 10Eh 1Eh
BCh OFh |[Tuple Link 110h 0Ch [Icc Static 1.2mA
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Table 8. Standard CIS (Continued)

Address | Value Description Address | Value Description
112h 7Dh  |Icc Average 90mA 13Ah 20h |Manufacturer ID
114h 7Dh  [Icc Peak 90mA 13Ch 04h | Tuple Link
116h 1Bh |Icc Powerdown 150. A 13Eh BOh
118h | 79h |Parameter Selection Taoh | oon | nufacturer Code
11Ah 8Eh | Vpp Voltage 12V Manufacturer Info:
11Ch | 7Dh |NC OK 142h ggﬂ ZMB
11Eh 1Bh |Ipp Static 150« A 09h
120h 35h |Ipp Average 30mA 144h 33h
122h 35h |Ipp Peak 30mA 146h 1h
124h 52h |Ipp Powerdown 50. A 148h

126h 00h |Null 14Ah
128h 00h |Null 14Ch
12Ah 1Eh |Device Geometry 14Eh -

12Ch 06h |Tuple Link
12Eh 02h |Bus: 2bytes
130h 11h | Erase Block: 64Kbytes
132h 0lh |Read size: lbyte
134h Olh | Write size: 1byte
136h | Olh |Partation: 1block
138h 01lh |Non-interleaved

8. Card Control

8.1 Bus Operations

The host enables reads from the card by writing the appropriate read command to the CUI. The Common Memory
devices automatically resets to read array mode upon initial device power-up, or after reset. CE1#, CE2#, and

OE# must be logically active to obtain 16 data bits at the outputs. The Card Enables (CE1# and CE2#) are used to -
select the addressed devices. Output Enable (OE#) is the data input/output (D0-D15) direction control, and when

active, drives data from the selected memory onto the data bus. WE# must be driven to Vg during a read access.

8.1.2 Output Disable
With OE# at a logic-high level (Vm), the device outputs are disabled. Outputs (D0-D135) are placed in a high-

impedance state.
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8.2 Standby

CE1# and CE2# at a logic-high level (Vm) places the card in standby mode. Standby operation disables much of
the card’s circuitry and substantially reduces device power consumption. The outputs (D0-D15) are placed in a
high-impedance state independent of the status of OE#. If the host deselects the card during a write or erase, the

card continues to function and consume normal active power until the operation completes.

8.3 Deep Power-Down

RESET at Vi initiates the deep power-down mode. RESET pin is connected to Vcc with resister 250K
(@ Vce=5V). When accesses the card, the system must input low level to RESET. -

During reads, an active RESET deselects the memory, places output drivers in a high-impedance state, and turns
off all internal circuits. RESET must be held high for a2 minimum of 100 ns. After retur
¢ d by teuqv. After this wake-

rom deep power-

down, the host must wait before initial memory access outputs are valid, as

up interval, the host can resume normal operations to the card. Card reset H to reset to read array

mode and sets the status register to 80H.

8.4 Reset

The card is in initial state directly after power-up. Bug we's o do reset operation after power-up to
make sure to initialize the card.
During block erase, byte write, or lock-bit conﬁgﬁ _ n active RESET will abort the operation. RDY/
BSY# remains low until the reset operatio’giitap ory contents being altered are no longer valid; the
data may be partially erased or written. ‘wait after RESET goes to logic-Low (Vr) before it can

write another command, as deter,

host will not be able to rgge

For example, if an el

Manufacture Gode and Device Code are contained within each flash memory device in the memory card. The

identifier code operation is initiated by writing the Read Identifier Codes command (90h, 9090h) into the CUI of

each memory device. The specific address of each device is necessary to be selected to read these codes (Table 9).

Tables 9. Identifier Codes

Code Address Data

Manufacture Code 000000h 89h
- (8989h)

. A6h
Device Code 000002h (A6A6h)

(O: In word access mode.
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Table 8. Status Register
bit7 bité bits bitd bit3 bit2 bitl bit0
SR.7 SR.6 SRS SR4 SR.3 SR.2 SR.1 SRO
WSMS ESS ECLBS BWSLBS VPPS BWSS DPS RFU
SR.7 =WRITE STATE MACHINE STATUS Notes:
1 = Ready
0 = Busy Chech RDY/BSY# or SR.7 to determine block erase,

word/byte write, or lock-bit configuration completion.

SR.6 =ERASE-SUSPEND STATUS SR.6-0 are invalid while SR.7="

1 = Erase Suspended
0 = Erase in Progress/Completed

If both SR.5 and SR 4 are 25,
bit configuration attempt,
sequence was entr

block erase or lock-

SR.5 =ERASE AND CLEAR LOCK-BITS STATUS proper command

1 = Error In Block Erasure or Clear Lock-Bits
0 = Successful Block Erase or Clear Lock-Bits

SR.3 does not pro
SR.4 =BYTE WRITE AND SET LOCK-BIT STATUS {level. The % i
1 = Error in Byte Write or
Set Block/Master Lock-Bit
0 = Successful Byte Write or
Set Block/Master Lock-Bit

nuous indication of Ve
s and indicates the Vo, level

SR.3 =VPP STATUS
1 = VPP Low Detect, Operation Abort

0 = VPP OK block lock-bit values. The WSM interrogates the| -

aster lock-bit, block lock-bit, and RP# only after Block
‘Erase, Word/Byte Write, or Lock-bit configuration
command sequences. If informs the system, depending|
on the attempted operation, if the block lock-bit is set,
master lock-bit is set, and/or RP# is not 12V. Reading
the block lock and master lock configuration codes after
writing the Read Identifier Codes commnad indicates
master and block lock-bit status.

SR.2 =BYTE WRITE SUSPEND STATU
1 = Byte Write Suspended :
0 = Byte Write in Progress/Complet

SR.1 =DEVICE PROTECT STA®L/S

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

8.6 Status Register

Each flash memory device in the card has status register. The status register may be read to determine when a
write, block erase, or lock-bits configuration is complete, and whether that operation completed successfully
(Please refer to Table 10). It may be read at any time by writing the Read Status Register command (70h, 7070h)
into the CUL. In word access mode, the status register data of even byte devices are output to D7~0, and the status

register data of odd byte devices are output to D15~8.
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8.7 CUI Writes

Flash memory device operations are selected by writing specific commands (Please refer to Section 10) into the
Command User Interface (CUI). The contents of the interface register serves as input to the internal state machine
on each component.

The CUTI itself does not occupy an addressable memory location. The interface register is a latch used to store the
command, address and data information needed to execute the command. Erase Setup and Erase Confirm com-
mands require both appropriate command data and an address within the block to be erased. The Write Setup

command requires both appropriate command data and the address of the location to be written, while the Write

command consists of the data to be written and the address of the location to be written.

The CUl is written by bringing WE# to a logic-low level (Vi) while CE# is low. Addresses:and data are latched

on the rising edge of WE#. Standard microprocessor write timings are used.
When a write or erase command has been issued to the CUI, the internal W “Statg Machine (WSM) becomes

busy and will not be ready until it has completed the operation.

8.8 Wirite Protect Switch F1005-01

1
Writeble position

The ID242 Series Flash Memory Card has a write pro-
tect switch on the back of the card. When the switch

[ —] i

————

Write protect position

in the write protect position, the card blocks all wri

the common and attribute memory without Card
Note: The write protect switch is shown by the black square.

agement Registers region (see Figure 5).
Figure 5. Write Protect Switch

9. Component Management Regis

)

Bit.4 Bit.3 Bit2 Bit.1 Bit.0

Reserved

SRESET: 1=Reset State 0=End Reset Cycle

9.2 Card Configuration Register (Address:4002h)

Address Bit.7 Bit.6 Bit.5 Bit.4 Bit.3 Bit2 Bit.1 Bit.0
4002h Reserved PWDN Reserved

PWDN: 1=Power-Down
Device pairs that apointed by Sleep Control Register(4118h-411Ah) are in Power-
Down.
O=Power-Up
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9.3 Socket and Copy Register (Address:4006h)

Address Bit.7 Bit.6 Bit.5 Bit.4 Bit.3 Bit.2 Bit.1 Bit.0

4006h | Reserved Copy No. Soket No.

Soket No.: Socket Number
Copy No.: Copy Number

The card may use to distinguish between similar cards installed in a system.

9.4 Card Status Register (Address:4100h)

Bit.0
RDY/BSY

Address Bit.7 Bit.6 Bit.5 Bit4 Bit.3
4100h ADM ADS SRESET | CMWP PWDN

ADM: ORed value of the Ready/Busy Mask Register.

1 = Any device is masked. 0 = All Devices ag*
ADS: ORed value of the Sleep Control Register.
1 = Any device-pair is Controled power-d
Register.

SRESET:
CMWP:
PWDN:
CISWP: Reflects the bit O of the

WP: Indicates the Write
1 = Write Protect S

rite Protect Switch: OFF
Register.
7#0 = Any device is BUSY.

RDY/BSY:

Bit.4 Bit.3 Bit2 Bit.1 Bit.0
. Reserved BLKEN | CMWP CISwp
: “k Locking Enable

1 = Enable Block Locking 0 = All Blocks Unlocked
WP:*Common Memory Write Protect
1 = Common Memory without CIS region in Write Protect Status

CISWP: Common Memory CIS Write Protect
1 = Common Memory CIS in Write Protect Status

NOTE: ID#42 series ignores BLKEN bit. Block Locking is always enable.

Address
4104h

9.6 Sleep Control Register (Address:4118h~411Ah)

Address Bit.7 Bit.6 Bit.5 Bit.4 I Bit.3 Bit.2 Bit.1 Bit.0
411Ah Reserved
4118h Reserved DEV10/11| DEVS8/9 | DEVé6/7 DEV4/5 DEV2/3 DEV(0/1

1= Select sleep mode device-pair

If set to "1", the corresponding device-pairs are putted into deep power-down mode
by PWDN bit of Configuration Status Register.

Available bits are DEV0/1” DEV6/7 for 8MB, DEV0/1- DEV2/3 for 4AMB, DEV(/1
for 2MB.
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9.7 Ready/Busy Mask Register (Address:4120h~4122h)

Address Bit.7 Bit.6 Bit.5 Bit.4 Bit.3 Bit.2 Bit.1 Bit.0
4122h Reserved DEV11 DEV10 DEV9 DEVS
4120h DEV7 DEV6 DEV5 DEV4 DEV3 DEV2 DEV1 DEVO

1 =Mask the Rdy/Bsy#

The corresponding device's Rdy/Bsy# signals to set bit are ignored for card's
RDY/BSY# output.

Available bits are DEVO™ DEV7 for 8MB, DEV0™ DEV3 for 4MB, DEV0O™DEV1 for
2MB.

9.8 Ready/Busy Status Register (Address:4130h~4132h)

Address Bit.7 Bit.6 Bit.5 Bit.4 Bit.1 Bit.0
4132h Reserved DEV9 DEVS
4130h DEV7 DEV6 DEVS5 DEV4 DEV1 DEVO0

1=READY 0=BUSY

diyice’s, Rdy/Bsy# signal. ,

V0~ DEV3 for 4MB, DEVO™DEV1 for

Each bit indicates the corresponding
Available bits are DEVO™ DE
2MB.

Address

Bit.2 Bit.1 Bit.0

4140h

RACK MODE
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10. Command Definitions

Device operations are selected by writing specific commands into the Command User Interface. Table 11 defines

the commands.

Table 11. Command Definitions

First Bus Cycle Second Bus Cycle
Command Note - -
Operation| Address Data |Operation| Address Data
. FFh
Read Array / Reset Write DA - - -
y (FFFFh)
Read Identifier Codes 1 Write DA 90h 1A ID
f (9090h)
. . 70h ..
Read Status Register 2 Write DA DA SRD
Clear Status Register Write DA - -
Word/Byte Write 3 Write . Read WA WD -
. ‘10h
~(1010h)
20h . DOh
Block Erase (2020h) Write BA (DODOR)
Block Erase and Word/Byte Write BOh ) ) )
Suspend (BOBOh)
Block Erase and Word/Byte Write DOh ) ) )
Resume : (DODOh)
. 60h . Oih
Set Block Lock-Bit (6060h) Write BA (0101h)
. 60h . Flh
Set Master Loclf- 4 Write DA (6060h) Write DA (F1F1h)
. 60h . DOh |
Clear Blgck Write DA (6060h) Write DA (DODOR)
Data
=Identifier code Address ID =Identifier Codes
#Write Address WD =Write Data
BA =Block Address SRD  =Data from Status Register
DA =Device Address

1. Following the Read Identifier Codes command, read operations access manufacture, device, block lock, and

master lock codes.

2. Status Register may be read to determine when a write, block erase, or lock bit configuration is complete,

and whether that operation completed successfully.

3. If the block is locked, block erase or write operations are desabled.

4. This command is not available for ID242 series, because the card does not possess the feature suppling 12V

to RP# of common memory devices.
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10. 1 Read Array Command

10. 2 Read Identifier Codes Command

Upon initial device power-up and after exit from deep power-down mode, the card defaults to read array mode.
The host can also read by writing the Read Array command. The device remains enabled for reads until the host
writes another valid command. Once the internal WSM has started a block erase, byte write or lock-bit configura-
tion, the device will not recognize the Read Array command until the WSM completes its operation. However, the

host can suspend the WSM using an Erase Suspend or Byte Write Suspend command.

The host initiates the identifier code operation by writing the Read Identifier Codes cominand. Following the

command write, read cycles from addresses shown in Table 12 retrieve the manufigtur

configuration and master lock configuration codes. To terminate the operatio another v

Table 12. Identifier Codes

Select Dvice-pair Data Qutput
A25-A21 D7-D0O
Manufacture Identifier DPA 89h
Code
Device Identifier Code DPA A6h
BLKD
Block Lock » 0:Even -
Configuration X: Select Block) 1:0dd DO: 0=Unlock
1=Lock
D7-D1: Reserved
MLKD
Master Lock 0:Even
Configuration 00003h 1:0dd DO0: 0=Unlock
1=Lock
D7-D1: Reserved

ard- access mode, and D15-D8 outputs the Odd byte data.

Address as select device pair
LKD: *Block Lock Configuration Data
MLKD: Master Lock Configuration Data

10. 3 Read Status Register Command

The common memory components on this Flash Memory Card each contain a Status Register which may be read -
to determine when a write, block erase, or lock bit configuration is complete, and whether that operation com-
pleted successfully (see Table 8). The host may read the Status Register at any time by writing the Read Status
Register command to the CUI. After writing this command, all subsequent read operations output data from the
Status Register, until the host writes another valid command to the CUI. The flash components latch the contents
of the Status Register on the falling edge of OE# or CE#, whichever occurs first. OE# or CE# must be toggled to
Vm before further reads to update the Status Register latch.

NOTE:

Both status registers need to be checked when determining the status of a X 16 erase/write operation.
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10. 4 Clear Status Register Command

The WSM sets the Erase Status and Write Status bits to “1”’s and they can only be reset by the Clear Status
Register command. The WSM sets these bits to “1” when a write or erase operation has failed. The host can issue
additional write and erase commands to the CUI without clearing the status register. This allows a system to write
a sequence of bytes before checking the write status bit. However, if an error has occurred the system will not
know which write in the sequence has failed. To clear the Status Register, the Clear Status Register command
(5050H) is written to the CUL

10. 5 Block Erase Command

The host executes an erase command one block at a time using a two-cycle comma,

Ths host writes a block

cycle block erase sequence, the device automatically outputs status ré 3
block erase completion by analyzing the output data of the RD fial or status register bit SR.7.

If a block erase error is detected, the .

reésult in the WSM setting status register bits SR.4 and
responding block lock-bits is not set. If the host attempts

"WSM then takes over, controlling the word write and write verify algorithms internally.
:word write sequence, the device automatically output status register data when read. The

¢ completion of the byte write event by analyzing the RDY/BSY# pin or status register bit SR.7.

When the W' ¥ completes the word writes, the host should check status register bit SR.4. If the host detects a
write error, it should clear the status register. The internal WSM verify only detects errors for “1”s that do not
successfully writes to “0”s. The CUI remains in read status register mode until it receives another command.
Successful word writes requires that the corresponding block lock-bit is not set. If the host attempts a write when
the corresponding block lock-bit is set, the WSM will set SR.1 and SR.4 “1”.

10. 7 Block Erase Suspend Command

The Block Erase Suspend command allows block-erase interruption to read or write data in another block of
memory. Once the block erase process starts, writing the Block Erase Suspend command requests that the WSM

suspend the block erase sequence at a predetermined point in the algorithm. After the host writes the Block Erase
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Suspend command, the host should then write the Read Status Register command. Polling status register bits SR.7
and SR.6 can determine when the WSM suspends the block erase operation (both will be setto “1””). RDY/BSY#
will also transition to Von Specification twxrn2 defines the block erase suspend latency. It is also possible that the
block erase completes before the device has an opportunity to suspend. The host should also check for this condi-
tion.

After the block erase has been suspended, the host can issue a read array command or a word write command to
any block except the one that has been suspended. Using the Word Write Suspend command (see Section 8.8), a
word write operation can also be suspended. During a word write operation with block erase suspended, status
register bit SR.7 will return to “0” and the RDY/BSY# output will transition to VoL. Howeyer, SR.6 will remain

“1” to indicate block erase suspend status. The only other valid commands while block égase is suspended are

Read Status Register and Block Erase Resume. After the host writes a Block Erase mmand to the flash
memory, the WSM will continue the block erase process. Status register bits,

clear and RDY/BSY# will return to VL. After the host writes the Erase Restitne , the device automati-

cally outputs status register data when read. Block erase cannot resumg:until word“rite operation initiated during

block erase suspend have completed.

10. 8 Word/Byte Write Suspend Command

The Word Write Suspend command allows word write on to read data in other flash memory locations.

ithm. After the host writes the Word Write Suspend
ymmand. Polling status register bits SR.7 and SR.2 can

transition to Von. Specification g1 defines thie word write suspend latency. It is also possible that the word

write completes before th ortunity to suspend. The host should also check for this condition.

10. 9 Set Block Lock-Bit Command

The host can enable a flexible block locking and unlocking scheme using the Set Block Lock-Bit command. This .
command enables the host to lock individual blocks within the flash array. The block lock-bits gate program and
erase operations.

The host sets the block lock-bit using a two-cycle command sequence. The host writes the set block lock-bit setup
command along with the appropriate block or device address. This command is followed by the set block lock-bit
confirm command (and an address within the block to be locked). The WSM controls the-set lock-bit algorithm.
After the host completes the command sequence, the card automatically outputs status register data when read.

The CPU can detect the completion of the set lock-bit event by analyzing the RDY/BSY# pin output or status
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register bit SR.7.

When the WSM completes the set lock-bit operation, the host should check status register bit SR.4. If the host
detects an error it should clear the status register. The CUI will remain in read status register mode until the host
issues a new command.

This two-step sequence of setup followed by execution ensures that the host does not accidentally set the lock-
bits. An invalid Set Block Lock-Bit command will result in the WSM setting status register bits SR.4 and SR.5 to
“17.

10. 10  Set Master Lock-Bit Command

be cleared or, if the

ry device can only

A successful set block lock-bit operation of the memory card requires that the master lock-B
master lock-bit is set, that RP# of common memory device is Vec. RP# of comméi
accept Vcc or be connected to GND. The RP# will not accept 12V. If it is attegpte
and RP#=12V, SR.1 and SR.4 will be set to "1" and operation will fail.

ith the ‘taster lock-bit set

10. 11  Clear Block Lock-Bits Command

The host clears all set block lock-bits in parallel using the Cle k-Bits command. The host is free to
clear block lock-bits using the Clear Block Lock-Bits cont

The host executes the clear block lock-bits operation i -cycle command sequence. The host must first

issue a Clear Block Lock-Bits setup command. Thig éammni 'ls'ft')llowed by a confirm command. After the host
completes the two-cycle command sequenc
CPU can detect completion of the clear.
register bit SR.7.

When the WSM completes the of
block lock-bit error, the h

until the host issues anothg

This two-step sequefi&

lock-bits. An in
SR.4 and 3R

peration is aborted due to Vcc transitioning out of valid range or RESET active transi-
-bit values are left in an undetermined state. The host must repeat the clear block lock-bits com-

block lock-bit contents to known values.
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10. 12Automated Word Write Flowchart

CSTART >

Power-up
|
1
r Set Address J
[ ]
I Y=0 |
i
=
Write Setup Command
Y=0: Command=4040H or 1010H
Y=1: Command=FF40H or FF10H
Y=2: Command=40FFH or 10FFH
Y
Write Program Data
Y=0: Program Data=PDPDH
Y=1: Program Data=FFPDH
Y=2: Program Data=PDFFH
|

=1]

SR. 7,15=1?
or
BUSY#="H"?

SR. 3=0?
and
SR. 11=0?__ *2 .

*2. Vpp Range
Error

NO

=2, Data Write
Error

*]. Read Array Command
Command=(FFFFH)

oo > Ficco

Figure 6. Automated Word Write Flowchart

Note) *1.Write FFFFH after the last word write operation to reset the device to Read Array Mode.

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

CPS0002-000@ Aug.1997



ID242 SERIES PRODUCT OVERVIEW 26

10. 13Automated Block Erase Flowchart

Power-up

|
-
Y=0
|
i
Erase Setup Command
Address=Erase Block Address
Y=0: Command=2020H
Y=1: Command=FF20H
Y=2: Command=20FFH

Erase Confirm Command
Address=Erase Block Address
Y=0: Data=DODOH
¥=5: Data=FFDOH

jmmmmmemmm e ' =2: Data=DOFFH
Erase Suspend —]
Loop

SR. 7,15=1?
or
BUSY#="“H"?

*2. Vpp Range
Error

*2. Command
Sequence
Error

NO

*2_ Block Erase
Error

*1. Read Array Command
Command=(FFFFH)

e D ruro

Figure 7. Automated Block Erase Flowchart

Note) *1.Write FFFFH after the last block erase operation to reset the device to Read Array Mode.

*2.If error is detected, clear the Status Register before attempting retry or other error recovery.
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11.

11.1 Absolute Maximum Ratings

Electrical Specifications

PARAMETER NOTE | SYMBOL RATING UNIT
Supply Voltage 2 Vee 031060 A%
Program Voltage 2 Vip 2010 140 v
Input Voltage 2 Vi -0.3 to Vee+0.3(Max:6 .0) v
Operating Temperature 1 Toee 0to 60 C
Storage Temperature Tero 20 to 65 C
NOTES:

1. Operating temperature is for commercial product defined by this specification.
2. All specified voltages are with respect to GND. During transitions, this leyek:

periods <20ns or overshoot to Vcc+2.0v for periods <20ns.

Recommended Operating Conditions

hoot to -2.0v for

PARAMETER NOTE MAX UNIT
3.6 v
Supply Voltage 5.25 A"
5.5 v
3.6 v
Program Voltage 5.5 v
12.6 v
Operating Temperature 60 C

11. 3 Capacitance

Ta=25C, f=1MHz

TYP MAX UNIT CONDITION
15 - pF Vv, =0.0V
25 - pF V,,;=0.0V
Cc
—
Vee=33V03V Al 15 4 WES p) 15  H
Input Test Point Output
0.0 (C
) —))
35 (C
Vee=5VE5% ))
or A1 54 RER (s R
Vee=5V*10% Input Te(s{t Point Output
bt F1008-01

Figure 8. Transient Input/Output Reference Waveform

Figure 8 shows Input/Output level and test level for AC test. Input rise and fall times (10% to 90%) < 10ns.
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12. DC Characteristics

(Ta=0 to 60C)
Vee=5V1+5%
- - i- | Vec=3.3V10.3V
PARAMETER |40 Det’;s‘ Vee=5V£10% | UNIT | TEST CONDITION
MIN |{ MAX | MIN | MAX
Input Low Voltage |V 1 0.3Vee 1.5 v
Input High Voltage |V, 1 0.7Vcc 35 v
I, 2 +20 +20{ A
Input Low Current
= 3 20 30.0 8.0 60.0 ©A
. - 3 +20 +2.0
Input High Current
2 2 20 30.0 8.0 60.0
- 04
Output Low Voltage [V | 45 04
v 4 - IOH = -3mA
' ot Vee-0.5 I, =-1.5mA
Output High Voltage
- Iy = -6mA
Vow | 3
I, =-3mA -
2MB CE #,CE#=Vec
Vee Stand-by Current |1 6 | 4MB A ~A,=GND
I, =0mA
RESET=Vcc
Vee Deep Power-Down I 6 CE#,CE#=Vcc
Current CCD A~A,=GND
uwA I, =OmA
Vce Read Current mA CE# CE#=GND
I, =0mA
35 - mA |V, =33Vx03V
Vece Word Write or Set — T
Lock-Bit Current 35 75 mA |V, =5.0VE10%
25 65 mA |V,=120VE 5%
35 - mA |V,=3.3Vt03V
Vee Block Ergge ox 35 65 | mA |V,=5.0VE10%
: 25 55 mA |V, =120V 5%
VecWord Write ¢ I
Block Erase Suspen ICCWS 6 13 21 mA
Current CCES
Vee Lockout Voltage |V, o 2.0 2.0 v

(Continue to next page)
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DC Characteristics (Continued)

(Ta =0 to 60C)

. _ +).3V Vee=5VE5%
PARAMETER  [S0F I:Ir(l)a- Det‘y‘s" Vee=3.3VH3V!  yeemsv£10% | untT | TEST CONDITION
MIN | MAX | MIN | MAX
2MB 30 30 LA
4MB *60 60 rA |[V,=S Vce
V,, Stand-by or Read IPps 6 SMB + 150 *+150 uA
Current IPPR 2MB 04 04 mA
4MB 08 0.8 mA |V, >Vce
SMB 16 16 | mA |
2MB 10 10
Zsl,nl:;::p Power-Down I, 6 [amB 0 m
8§MB 50
80 - ,=3.3VE0.3V
Z;Xg’;dc”uv,‘,‘;if’ L | 69 80 V,,=5.0V* 10%
32 mA | V,,=120VEX5%
40 mA |V, _=33V0.3V
e Lotkbis Coment |bre |69 [ | 4 mA |V, =5.0V< 10%
mA |V, =120V*5%
uA
A |V,= Ve
Ve Word Write or oA
Block Erase Suspend PPWS
Current
V> Vee
V., Lockout Voltage

A S i e

PP1’

Ve, O V..

ters are }applied to CE #,CE # WE# OE# REG# and RESET.
meters are applied to RDY/BSY#.
éters are applied to D ~D ; in output mode.

All currents are in RMS unless otherwise notes.

Block erase, word/byte write, and lock-bit configurations are inhibited when Vppé \"
the V. Voltage is V

PPLK’ and guaranteed in .

8. Automatic Power Savings(APS) reduces typical I, to 30mA at Vce=5V and 20mA at Vce=3.3V in static

operation.

9. Sampled.
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13. AC Characteristics

Testing Conditions :
1) Input Pulse Level

2) Input Rise/Fall Time

3) Input/Output Timing Reference Level

4) Output Load

(including scope and jig capacitance)

13.1 Common and Attribute Memory Read Operations

1.5 t0 3.5V (@Vce=5V15%,Vce=5V+10%)

0to 3.0V (@Vce=3.310.3V)
10ns

2.5V (@Vcee=5V15%,Vee=5V+10%)

1.5V (@Vce=3.3V+0.3V)

1TTL+100pF (@ Vce=5V1t5%,Vce=5V+10%)
ITTL+50pF (@ Vce=3.3V+0.3V),

(Ta=0to 60°C)

SYMBOL Vee=3.3V10.3V Vee=5VE10%
PARAMETER JEIDA/ Unit
IEEE PCMCIA MIN MIN | MAX
Read Cycle Time tivav te 250 160 -
Address Access Time tyvov t.(A) - - 160
CE# Access Time Loy t(CE) - 160
OE# Access Time torgv t.(OE) - 75 - 80
Output Disable Time from
CE1#CE2# * tenoz - s ) 80
Output Disable Time from
OE# * - 75 80 i,
Output Enable Time from 5 ) 5 )
CE1#,CE2#
Output Enable Time from. 5 ) 5 i 5 )
OE#
Data Valid Time from,. _ 0 -
450 - 450
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LR

Address X
e tw(A)
ame TITTITY. 77771777
OE# \\ \ \ \ \ \ \
ten(CE) 1a(0F)
g;)(;l 1Sy RECEFOR L< < <
High-Inpedance tea(OE)

Figure 9. AC Waveforms for Re:

Note) 1. WE# = “HIGH”, during a read cycle.
2. Either “HIGH” or “LOW” in diagonal :
3. The output data becomes valid w

: ta (A), ta (CE) or ta (OE) have concluded.
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13.2 Command Write Operations : Common Memory

13. 2.1 WE# Controlled Write Operations

(Vee=3.3V=0.3V, Ta=0 to 60°C)

SYMBOL Vee=3.3V10.3V .
PARAMETER CONDITION Unit
IEEE PCMCIA MIN MAX
Write Cycle Time tvav |tw 250 - ns
Address Setup Time towe L(A) 30 - ns
Write Recovery Time touax |t (WE) 30 - ns
Data Setp Time for WE# [t . |t (D-WEH) 80 - ns
Data Hold Time tuox 16(D) 30 - ns
\Ovl;:; Hold Time from tyue |L(OE-WE) } ns
CE# Setup Time for WE# |t ... |t (CE-WEH) - ns
%d;ess Setup Time for b |t (A-WEH) ) ns
Write Pulse Width tyrwn |L(WE) - ns
Z:’)liin#g lﬁ)gil/ to RDY/BSY# o 140 ns
RESET Recovery Time L 1 - ns
Vpp Setup Time topwn 180 - ns
V. Hold Time tovve 0 - ns
15 - us
Word/Byte Write Time - V,=5V+10% 8.2 - us
V,=12V1t5% 6.7 - ©s
V,,=3.3VH0.3V L5 — s
Block Erase Time V,,=5V£10% 1.0 - ]
V=12V E5% 0.8 - s
V,,=33VH03V 18 - us
V=5V £10% 11.2 - ns |
V,=12VE5% 9.7 - Bs
V,,=3.3VI03V 1.5 - s
V,,=5VE10% 1.0 - s
V,=12V15% 0.8 - s
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(Vee=5V 5%, Vee=5V *+10%,, Ta = 0 to 60°C)

SYMBOL Vee=5V15% Vee=5VX10% .
PARAMETER CONDITION Unit
1IEEE PCMCIA MIN MAX
Write Cycle Time tivav [tw 150 - ns
Address Setup Time tow [6.(A) 20 - ns
Write Recovery Time tax |t (WE) 20 - ns
Data Setup Time for WE# |t ... |t (D-WEH) 50 - ns
Data Hold Time tox 15D 20 - ns
OE# Hold Time from
WE# tuna. | 4(OE-WE) 80 - ns
CE# Setup Time for WE# |t .. |t (CE-WEH) - ns
Address Setup Time f
WE#ess etup Time for o |L(A-WEH) ) ns
Write Pulse Width torwn |6 (WE) 80 - ns
WE# High to RDY/BSY#
going Low | 140 - 140 ns
RESET Recovery Time S 1 - 1 - us
V,p Setup Time Copwn 100 - 100 - ns
V., Hold Time tovvt 0 - 0 - ns
- 5VE10% 6.5 - 6.5 - us
Word/Byte Write Time omovi
Vp=12VE5% 48 - 48 - us
) V,,=5Vx10% 09 - 09 - s
Block Erase Time
Vp=12VE5% 03 - 03 - s
o V,,=5V£10% 95 - 95 - ©s
Set Lock-Bit Time
Vpp=12VES% 7.8 - 7.8 - us
Clear Block Legk-Bi V=5V*10% | 0.9 - 09 - s
v V,,=12VE£5% | 03 - 03 - s
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1. 4, 5. 6.

v f d (¢ WA

NV - AR ¥ S O
Vi tsu(A) tew | [tsa(A-WEH) | frec(WE)

CEi#, CEx# / \r / \ /
v th(OE-WE)
Vi
OE# VIL__/
tsu(CE-WEH) tWHQV1,2,3.4

Vi

e ViL —/ (WE) \_Jz

tu(D-WEH)

vy SR == (D)

o o) B

tPHWL )
Vou
RDY/BSY# 3% | Y 7

RESET N\

VL
1QuvL
Vep1,23
Ve Y Lo

READ STATUS REGISTER DATA
Y—FTA T RO BXIAS

. WRITE READ ARRAY COMMAND

F1010-01

Figure 10. AC Waveforms for Write Operations (WE# Controlled)

Note) While the data signal is in output mode, do not apply an opposite phase input signal.
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13.2. 2 CE# Controlled Write Operations

(Vee=3.3V10.3V, Ta = 0 to 60°C)

SYMBOL Vce=3.3VH0.3V )
PARAMETER CONDITION Unit
IEEE PCMCIA MIN MAX
Write Cycle Time tvav |tw 250 ns
Address Setup Time tove LA 30 ns
Write Recovery Time tEH:x t_(CE) 30 ns
Data Setup Time for CE# |t [t (D-CEH) 60 ns
Data Hold Time ok | 5(D) ns
OE# Hold Time from CE# |t_.. |t (OE-CE) ns
WE# Setup Time for CE# |t .. |t (WE-CEH) ns
ég(;ress Setup Time for e |L(A-CEH) ns
Write Pulse Width tam | t.(CE) ns
gjﬁg}lﬁi}; to RDY/BSY# - 140 ns
RESET Recovery Time A 1 us
Ve Setup Time topen 180 ns
Vip Hold Time tovyr 0 ns
15 us
Word/Byte Write Time L 8.2 us
V=12V 5% 6.7 s
V,,=33V03V 1.5 s
Block Erase Time V=5V £10% 1.0 $
V,=12V+5% 0.8 s
V,,=3.3V103V 18 1S
Set Lock-Bit V,,=5V+10% 112 us
V,,=12V+5% 9.7 s
V,=33V03V 1.5 s
V=5V £10% 1.0 s
V,,=12V£5% 0.8 s
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(Vee=5V=25%, Vee=5V=*10%, Ta=0 to 60°C)

SYMBOL Vee=5VE5% Vee=5V=*10% .
PARAMETER CONDITION Unit
IEEE PCMCIA MIN MAX MIN MAX
Write Cycle Time tovav | tw 150 - 150 - ns
Address Setup Time tove 1A 20 - 20 - ns
Write Recovery Time tuax |t (CE) 20 - ns
Data Setup Time for CE# |t .. |t (D-CEH) 50 - ns
Data Hold Time x| 6D) 20 - ns
OE# Hold Time from CE# |t . |t (OE-CE) 80 - ns
WE# Setup Time for CE# |t . |t (WE-CEH) - ns
Address Setup Time for
CE# toven |L.(A-CEH) 100 - ns
Write Pulse Width tiew |L(CE) - 80 - ns
CE# High to RDY/BSY# |
going Low - 140 - 140 ns f
RESET Recovery Time - - 1 - us
V., Setup Time toren - 100 - ns
V., Hold Time tovve - 0 - ns
Word/Byte Write Ti - 63 ek
0 e t
rd/By rite Time - - Y - s
. V=5V £10% . - 09 - D
Block Erase Time
V,=12V15% 03 - 03 - s
o V,=5VE10% 95 - 95 - us
Set Lock-Bit Time
V,=12VE5% 7.8 - 7.8 - ©s
Clear Block Lo VPP=5V——+:10% 09 - 09 - S
Time V=12V 5% 0.3 - 03 - s
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1. 2. 3. 4, S. 6.
ViH 74 p
ANV ANANAAN AMAATAA
A RO~ H ro MO
tsa(A) tow | | ta(A-CEH) | [trec(CE)
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wo o [N [\ S \_/ \_J
viL
tOE-CE) N
Vi -
OE# /
ViL
tsu(WE-CEH) 4 tEHQV1.2.34
ViH
CE#, CEx# / Z
viL tw(CE)
tsu(D-CEH) {-o
vy A == (D) )
High-Z Vi K - ALID @
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RDY/BSY#
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RESET
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QVVL
Vpp1,23 VIR
Vv WOOOOOOCOOOCOON0
Tow NOARAXAXROAD
AENIH B AT VT o RO FEAI
4 A2 ERASE SETUP COMMAND
—& (SRR EAL) T E MR RO BEAL
- ADDRESS AND DATA OR ERASE COMFIRM COMMAND
READ STATUS REGISTER DATA
Y KT LA -2 KO BXIAZ
WRITE READ ARRAY COMMAND
F1011-01

Figure 11. AC Waveforms for Write Operations (CE# Controlled)

Note) While the data signal is in output mode, do not apply an opposite phase input signal.

CPS0002-000@ Aug.1997



1. Vimax means Absolute Maximum Voltage for inpu

0.00V-Vimax

2. The tyr and tpr are defined as "linear wavefor
waveform is not a "liner waveform," its rising :
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13. 3 Power-Up/Power Down
PARAMETER SYMBOL NOTES MIN MAX UNITS
PCMCIA
CE# Signal Level (0.0V < Vec<2.0V) | Vi(CE) 1 0 ViMax \Y%
CE# Signal Level (2.0V < V¢e < Vi) 1 Vee-0.1 ViMax \"
CE# Signal Level (Vi < Vo) 1 Vi ViMax v
CE# Setup Time tsu (Vo) — 20 — ms
RESET Setup Time tsu (RESET) — ms
CE# Recover Time trec (V) — ns
Vcc Rising Time tor 2 ms
Vcc Falling Time tof ms
RESET Width tw (RESET) — ps
RESET Width tn (Hi-Z RESET) — ms
RESET Width ts (Hi-Z RESET) — ms
NOTES:

0f §.0V < Vec < 2.0V, Vi (CE#) is only

od of 10% to 90%, or vice-versa. Even if the
must meet this specification.

VCC —\
VeeMIN

l—— trec(Vec) —o

CE#, CEx#

V‘V’V‘V’V.V.VoV’V’V’VOV.V’
LK

L~ Vce
tsy (RESET)
tsu (RESET) —f=—
0000007 Y
CE#,CEx# —
RESET
I__
tpf |
Vi
VI
l+— ts (Hi-Z RESET)
—————————————— Hi-Z
F1012-01

Figure 12. Power-Up/Down Timing

CPS0002-000@Aug.1997




1D242 SERIES PRODUCT OVERVIEW 39

14. Specification Changes

This datasheet is for D242 series product overview, and final specifications will be submitted for qualification of
the memory card. Please note that contents of this datasheet may be revised without announcement beforehand.

Please do NOT finalize a system design with this information.

15. Other Precautions

Permanent damage occurs if the memory card is stressed beyond Absolute Maximum Ratings. Operation

beyond the Recommended Operating Conditions is not recommended and extendediexposure beyond the
Recommended Operating Conditions may affect device reliability.
Writing to the memory card can be prevented by switching on the write p n the end of the

memory card.

dusty areas.
Avoid subjecting the memory card to strong ph
card can result in loss of function.

When the memory card is not being used, retu

Do not allow the memory card to come:
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16. External Diagrams
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