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@ Handle this document carefully for it contains material protected by international copyright law. Any
reproduction, full or in part, of this material is prohibited without the express written permission of the
company. ’

@ When using the products covered herein, please observe the conditions written herein and the pre-
cautions outlined in the following paragraphs. In no event shall the company be liable for any dam-
ages resulting from failure to strictly adhere to these conditions and precautions.

(1) The products covered herein are designed and manufactured for the following application
areas. When using the products covered herein for the equipment listed in Paragraph (2).
even for the following application areas, be sure to observe the precautions given in Para-
graph (2). Never use the products for the equipment listed in Paragraph (3).

* Office electronics

* Instrumentation and measuring equipment

* Machine tools

* Audiovisual equipment

* Home appliances

» Communication equipment other than for trunk lines

(2) Those contemplating using the products covered herein for the following equipment which
demands high reliability, should first contact a sales representative of the company and then
accept responsibility for incorporating into the design fail-safe operation, redundancy, and
other appropriate measures for ensuring reliability and safety of the equipment and the overall
system.
= Control and safety devices for airplanes, trains, automobiles, and other transportation equipment
* Mainframe computers
* Traffic control systems
* Gas leak detectors and automatic cutoff devices
¢ Rescue and security equipment
» Other safety devices and safety equipment, etc.

(3) Do not use the products covered herein for the following equipment which demands ex-
tremely high performance in terms of functionality, reliability, or accuracy.
* Aerospace equipment
¢ Communications equipment for trunk lines
* Control equipment for the nuclear power industry
* Medical equipment related to life support, etc.

{4) Please direct all queries and comments regarding the interpretation of the above three Para-
graphs to a sales representative of the company.

@ Please direct all queries regarding the products covered herein to a sales representative of the

company.
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1. General Descriptions

The SHARP ID244D01, which panel design is SHARP standard, is a 2MB Flash Memory PC Card
conforms to PCMCIA Release 2.0 and is offered to customers giving aim to confirm an
external shape or electrical performances of the card. Before mass production, we will
create a new product name dedicated for a customer and also present a specification
which implies customer’s request including panel design.
2. Features

2

Type

Memory Capacity
Common Memory
Attribute Memory

Note) We have another type of attribute memory as follows,
No EEPROM Model. (5 wordsx8 bits read only in card’s control circuit)
Sample card name:ID244D02. Customers can choose one model from two.

Supply Voltage
Read Cycle

Read/Program/Erase Cycle

Erase Unit
Program/Erase Cycles
Interface

Function Table
External Dimensions

Pin Connections

Type of Connector

Average Weight
Operating Temp Range
Storage Temp Range

External Appearance

Manufacturer’s Code

Brand Name

Not designed or rated radiation hardened.

Parallel I/0 Interface

2MB Flash Memory Card
(Conforms to PCMCIA Rel.2.0)

2M words X8 bits or 1M wordsx 16 bits
EEPRON Model 2k wordsx8 bits read/write

Vee=510. 5V, Vppl, Vpp2=0~1. 5V

Vee=510. 5V, Vppl, Vpp2=5. 0V£0. 5V/12. V0. 6V |
Block(64k bytes/byte access, 128k bytes/word access)
100, 000 cycles

See Function Table in page.§
954x85.6%3.3 mm
See Pin Connections in page. 4

Conforms to PCMCIA Rel. 2.0 Card Use Connector
(Card connector:JC20-J68S-NB3 JAE or
FCN-568J068-G/0 Fujitsu)

30g

0 to 60°C
-20 to 65°C

External appearance shall be free of any dirt,
cratches and abnormalities that could adversely
affect sales.

The manufacturer’s code shall be printed on the
memory card directly or on the seal which is then
attached to the memory card.

The user’s brand name will be used.
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3. Block Diagram
Card
Connector
CMCS0
PELE.T
D1 .
&2y oz
Al.-A%0
A0~A20 .
v | MWE1
Moe_ .
YBY
REG P2 VCC V Pl VCC Vi
— CARD Z :’/EP vc?c ‘}—C ‘\:fp vfcc —-;C
1 S PWD PWD
5 CONTROL Y 8Mbit Flash Memory 8Mbit Flash Memory
wE . —» DO-D7 CE [+ > D0-D7 CE
_— QRCUIT _ —
R » AO-A19 WE j¢ » AG-A19 WE
RY/BY O |« RY/BY OE
GND GND
4 Y/BSY AMWE
.. | AMCS
wp
BVDI
BVD2 Vg©
vee vCC
VPP1 EEPROM
— —
VPP2 —?» D0-D7 CE
[ ————
=i » AD-A10 WE
CE
GND
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4.Pin Connections
PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 GND 18| Vppl 35 GND 52| Vpp2
2 D3 19| A16 36 CDh1 531 A22NC
3 D4 20| A15 37 D11 54| A2 3O
4 D5 21 Al2 38 D12 55| A24(0N0)
5 D6 22 AT 39 D13 56| A25(NC)
6 D7 23 AB 40 D14 57 NC
7 CE1 24 A5 41 D15 58 NC
8 Al1O0 25 A4 42 CE?2 59 NC
9 OE 26 A3 43 NC 60 NC
10| A11 27 A2 44 NC 61 REG
11 A9 28 Al 45 NC 62 BVD2
12 A8 29 AOQ 46| A1T 6 3 BVD1
13| A13 30 DO 4741 A18 64 D8
147 Al14 31 D1 48] A19 65 D9
15 | ¥E / PGH 32 D2 49} A20 66 D10
1 6 | RDY/ BSY 33 WP 50| A21(NC) 67 CDh2
17) Vee 34, GND 51} Vecec 6 8 GND
Pin Descriptions:
DO~D7 Data Bus (Input/Output)
D8~D15 Data Bus (Input/Qutput)
A0~A20 Address Bus (Input)
CE1, CE2 Card Enable (Input)
OF Qutput Enable (Input)
@ﬂ Frite Enable/Program (Input)
Cb1, CD2 Card Detect (Output)(Card Inserted Detection Signal)
FP Frite Protect (Output)(in write protect mode, the WP output signal
is “HIGH")
Vppl Program/Erase Power Supply(Even Byte)
Vpp2 Program/Erase Power Supply(0dd Byte)
REG Register Select (Input)
BVD1, BVD2 Battery Voltage Detect(Always“HIGH™)
RDY/BSY Ready/Busy (Output)
Notes:Pin 50:Address bit 21, Pin 53: Address bit 22, Pin 54 Address bit 23,
Pin 55:Address bit 24 and Pin 56:Address bit 25 are no connection.
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JFFFFFH

200000H
IFFFFFH

000000 H

5. Function
5. 1Memory Block
5.1.1 MNemory Configuration
5.1.2 Memory Erase Unit Block Erase

Block :

Byte Mode 64k bytes
Word Mode 128k bytes
D15

8Mbits Flash Memory x 2 Devices.

D8 D7 DO

[ High byte

Low byte

Even byte

...................................

’ 0dd byte

X 16 mode

X 8 mode

Lo-Device Block

N

DEVICE

Even-Device Block

64k x 8

~ 1Mx8bits
~ DEVICE

1M

¥ ropoon | 19-
DFFFFR
coooog |_12. Odd-Device Block
A00008
8FFFFR

/ EFFFFR 14. Bi-Device Block
DOOOOR
f BFFFFA
PAIR 1 soooor | L1.
SFFFFR
. 800008
1M X 8bits TFFFFR

X8bitss

AFFFFFE
E00008
13.
CFFFFR
AFFFFR
10. 64k x 8
900008
700008

600008

Device Pair

APAIR ] . $FFFFR

SFFFFH
500008

4FFFFR
400008

JFFFFR
300008

2FFFFH
200008

. 1FFFFE
% 100008

S i 1N W [ O [ |3 oo [

\ OFFFFR
" 00000R

Block Pair
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5.2 Function Table
CEL|CE2|AO|WE | OE | REG| Vpp1 | Vpp2 | Vec | Operation D0-D7 | D$-D15 |Status
H H X X X H | VppL | VppL | Vec Hi-Z Hi-Z Standby
L H L H L H | VppL | VppL | Vcc | Read (x8) Do(Even) | Hi-Z Byte
L H H H L H | VppL | VppL | Vec | Read(x8) Do (0dd)) Hi-Z Byte
L L X H L H | VppL | VppL | Vcc | Read(x16) Do(Even) | Do(0dd) Yord
H L X H L | H | VppL| VppL | Vcc | Read(x8) Hi-Z Do (0dd) Byte
L X X X H H VppL | VppL | Vcc | Outpu Disable | Hi-Z Hi-Z Byte
H L X X H H | VppL | Vopl | Vec | Outpu Disable | Hi-Z Hi-Z Byte
L H L L H [ H | VppH | YppX | Vec | Program(x8) Di{Even) | Don"t card Byte
L H H L H [ H | VppX | VppH | Vec | Program(x8) Di (0dd) Don’ t care Byte
L | L | x| L | H |H |vppll|Vpp | Vcc|Progran(x16) |Di(Even) |Di(0dd) | ¥ord
H L X L H H | VppX | VppH | Vcc | Program(x8) Don' t care Di(0dd) Byte
L H L H L I'H | VppH | VppX | Vcc | Verify(x8) Do(Even) | Hi-Z Byte
L H H H L | H | VppX| Vppli | Vcc | Verify(x8) Do(0dd) Hi-Z Byte
L L X H L | H | VppHl | VppH | Vec | Verify(x16) Do(Even) | Do(0dd) Word ]
H L X H L H | VppX | Vppll | Vec | Verify(x8) Hi-Z Do(0dd) Byte
L H H L L | H | VppH | VppX | Vcc | #1 Prohibited
L H L L L H | VppX | VppHl | Vec | #1 Prohibited
L L X L L H | VppHl | VppH | Vec | #1 Prohibited
H L X L L | H | VppX| Vopli | Vcc | #1 Prohibited
t1. Do not use this mode as it will result in write errors.
H ¢ High L i Low x : Don't care
Di : Input Data Do : OQutput Data Hi-Z: High Impedance
Vee @ 4.5~5.5V Vppb: 0.0~1.5V VoppH:  4,5~5.5V/11, 4~12. 6V
VopX: Voppl or Vppil
Caution: When the write protect switch is in protect-mode, the WP signal is “HIGH”
and write operation are not allowed.
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5.3 Software Command(8/16 Bits Operation ():16 Bits Operation)

Bus First Bus Cycle Second Bus Cycle

Command Cycles
Operation Address | Data Operation Address | Data Inputj Data Output]
Read Array
/Reset 1 Write RA FFH/ _—
(FFFFH)
Read
Intelligent | 3 Vrite DA S0H/ Read I A _ 11D
Identifier (9090H)
Read
Status 2 Write DA T0H/ Read DA — SRD
Register (T070H)
Clear
Status 1 Frite DA 50H/ _—
Register (5050H)
Erase Setup
/Erase 2 Frite BA 20H/ Write BA DOH/ _
Confirm (2020H) (DODOH)
Erase
Suspend/ 2 Frite BA BOH/ ¥rite BA DOH/ _
Erase Resume (BOBOH ) (DODOH)
Byte Write )
Setup/Write| 2 Write WA 40H/ Frite WA WD _
(4040H ) -

Alternate
Byte Write 2 Frite WA 10H/ Write WA WD —_
Setup/Write (1010H)

Note) 1. This Table shows the basic form of Erase, Verify and Program Verify.
Refer Programming Flowchart, Erase Algorithm in detail.
2. Bus operations are defined in function table in page.
3. I A:Device Identifier Address [ I D:Device Identifier Data

I A 11D
DA 8Bits 8Bits 16Bits Byte Yord
(Even Device)j(0dd Device) (8Bits) |(1G6Bits)
Manufacturer Codel 000000H~1FFFFFH | 000000H 000001H | 000000H 89H 8989H
Device Code 000000H~1FFFFFH | 000002H 000003H | 000001H A6H AGAGH

R A : Read Address WA : Write Address WD : Write Data
DA  :Device Address (Any Address in device is acceptable.)

B A :Erase Block Address (Erase Size is 64k Bytes.)

S R D : Status Register Data

4. Either 40H (4040H) or 10H(1010H) are recognized by the WSM as the
Byte Write Setup Command.
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a)

b)

c)

d)

e)

)

2)

Read Array/Reset Command:(FFH/FFFFH)
By writing this command, device/devices pair become read mode. The device remains enable for
reads until the Command User Interface contents are altered.

Intelligent Identifier Command:(30H/9090H):

After writing this command into the Commnand User Interface, a read cycle retrieves the
manufacturer Code and device Code. To terminate the Operation, it is necessary to write
another valid command into the register.

Read Status Register Command:(70H/T070H):
By Writing this command, the Status Register may be read at any time to determine when a byte
or block erase operation is complete, and whether that operation completed successfully.
Refer to Status Register definition in page. 9 . 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.

Clear Status Register Command:(50H/5050H)
Status bits which show error, the Erase Status(SR.5), Byte Write Status(SR.4) bits and the
Vpp Status bit(SR. 3) can be reset by the Clear Status Machine Register Command.

Erase Setup/Erase Command:(20H/2020H)/(DOH/DODOH):

Erase is executed one block(64kB for 1 device, 128kB for 2 devices) at a time.

This command is functional when Vpp=VppH and an Erase Setup Command is first written to
the Command User Interface, followed by the Erase Confirm Command. After that, the device
automatically outputs Status Register data when read. The CPU can detect the completion of
the erase event by analyzing the output of the RDY/BSY pin, or the WSM Status bit of the
Status Register. fhen erase is completed, the Erase Status bit should be checked.

If erase error is detected, the Status Register should be cleared.

Erase Suspend/Erase Resume Command:(BOH/BOBOH)/(DOH/DODOH)
The Erase Suspend command allows block erase interruption in order to read data from another
block of memory. The device continues to output Status Register data when read, after the
Erase Suspend Command is written.Polling the WSM Status and Erase se Suspend Statu Status bits
will determine when the erase operation has been suspended. RDY/BSY pin will also transition
to Vou. 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 suspended. Vpp must remain at Vppu while
device is in Erase Suspend. Erase Resume Command ,at which time the WSM will continue with
the erase process. The Erase Suspend Status and ¥SM Status bits of the Status Register will
be automatically cleared and RDY/BSY pin will return to Vo..After the Erase Resume is
written, the device automatically output Status Register data when read.

Byte ¥rite Setup/¥rite Command:(40H/4040H) or (10H/1010H)

This command is functional when Vpp=VppH and an Byte Write Setup Command is first written
to the Command User Interface, followed by a second write specifying the address and data

to be written The WSH then take over, controlling the byte write and write verify algorithms
internally. After the two command byte sequence is written to it, the device 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 bits of the Status
Register.
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5.4 Status Register
The memory devices in this card have Status Register which shows state of the device.

Byte Access x8 Bits

bit0

bit7 bith bith bit4 bit3 bit2 bitl
SR. 17 SR. 6 SR.5 SR. 4 SR. 3 SR. 2 SR. 1 SR. 0
WSMS ESS ES BWS VPPS RFU RFU RFU
Register Contents

Yhen set “1”s, read, erase, data write
is acceptable,

SR. T=VWrite State Machine Status
1 =Ready
0 =DBusy

SR. 6 =Erase Suspend Status
1=Erase Suspend
0=Erase In Progress/Completed

Check whether Erase Suspend Command
is executed or not.

Set "1"s when fail to Erase.
Reset by the Clear Status Register
Command.

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

Set "1”s when fail to Byte write.
Reset by the Clear Status Register
Command.

SR. 3=Vpp Status
1=Vpp Low Detect;Operation Abort
0=Vpp 0K

Set "1"s when Vpp, which is needed in
Byte Write or Erase operation, is belo
VppH. Reset by the Clear Status W}
Register Command.

SR. 2~SR. 0 =Reserved for Future Use

Ford Access x16 bits

bitld bit8 bit7 bit0
SR. { SR. | SR. | SR. | SR. | SR. | SR. 9 SR. 8 SR.7 SR.6 SR.5 SR.4 SR. 3 SR. 2 SR. 1{ SR. 0}
15 (14 |13 [12 {11 |10

0dd Byte device

Even Byte device
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5.5 Programming Flowchart
(Byte Mode)

Vee=5V, Vppl or Vpp2=VppH

- |

NO

i
I Set Address ]

Write Setup Command
Command= (40H) or (10H)

Write Program Data]

NO

Read Array NMode.

Address?

YES

t1. Read Command
Command= (FFH)

Vppl=Vpp2= VppL

12. Vpp Range
E rror

%2, Data Write
Error

Note) *1.Write FFH after the last block write operation to reset the device to

*¥2. If error is detected, clear the Status Register before attemptlng retry
or other error recovery.
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Programming Flowchart
‘(Word Mode)

Vece=5V, Vppl = Vpp2= VppH
1
I Set Address ]
1
I Y=0 |
":

erte Setup Command

: Command=4040H or 1010H
: Command=FF40H or FFI0H
: Command=40FFH or 10FFH

: Program Data=PDPD

: Program Data=F FPD

: Program Data=PDFF
| R

Write Pr;gram Data IY_=_2, lt"-_o_] lY_=_ll

#2. Vpp Range
E rror

NO

Rm?fm= 2

and
SR. 11=0?
YES
SR. 4=07?

NO
and
SR. 12=0?

t2, Data Write
Error

L ast
Address?

YES

+1. Read Command
Command= (FFFFH)

Vppl=Vpp2=VppL

Read Array Mode.

or other error recovery.

Note) *1.Write FFFFH after the last block write operation to reset the device to

¥2. If error is detected, clear the Status Register before attemptlng retry
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5.6 Erase Algorithm
(Byte Mode)

Vee=5V, Vppl or Vpp2=V ppH

=)
Erase Setup Command
Address= Erase Block Address
Connand= (20H)

1
Erase Confirm Command
Address= Erase Block Address

C ommand = (DOHI)‘ Erase S aemend
L oop

SR,7=1? or
RDY/BSY="H"?

+2. Command
S equence
rror

NO

L ast
B lock?

t1. Read Command
Command=(FFH)

Vppl= Vpp2= VppL

Note) x1.Write FFH 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.




SHARP 1D244D01

13

Erase Algorithm
(Yord Mode)

Vee=5V, Vppl = Vpp2=Vppl

i
1
l Y =0 |

I~
Erase Setup Command
Address= Erase Block Address
Y =0: Command=2020H
Y =1: Command=FF20H
2 : Command=20FFH

<
(]

Erase Confirm Command
dess= Erase B lﬁack Address IY=2| |Y=0| [Y=1l

E rase Suspend
L oop

S27=17
and
SE 157=17
14
wr/8T =17

YES

2. Vpp Range
Error

+2. Command
S equence
E rror

SR. 11=07

SR.4,5=1?
or
SR.12,13=17

NO

t2. Block Erase
Error

+]1, Read Command
Command= (FFFFH)

]

Vppl=Vpp2=VpplL

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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6. Absolute Maximum Ratings

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vee -0.3 to 7.0 v
Input Voltage Vin -0.3 to Vec+). 3(Max:7.0) v
Qutput Voltage Your -0.3 to Vect+(. 3(Max:7.0) )
Operating Temperature Torr 0 to +60 C
Storage Temperature Tste -20 to +65 C

7. Recommended Operating Conditions

PARAMETER SYMBOL NINIMUM MAXTMUM UNIT
Operating Temperature Torr 0 +60 °C
Supply Voltage Vee 4.5 5.5 y
Input Voltage High Vin 3.5 Vect0. 3 y
Input Voltage Low Vio -0.3 1.5 )

8. Capacitance

PARAMETER SYMBOL | MIN | TYP | MAX | UNIT CONDITION
Input Capacitance Cin - 171 - | pF Vec=bV210%
Input/Output Capacitance! Cio - 17| - | pF f=1MHz, Ta=25°C
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9. Read Operation

9.1 D C Characteristics (Vee=4. 5~5. 5, Ta=0~601)
PARAMETER SYMBOL MIN | TYP MAX | UNIT| CONDITION
1 | Operating | High Temperature -
Voltage Low Temperature Vee 4.50 — 1 5.50 )
%! 2| Current Static Operatin Current | Iss - — 2.0 X16, Address
Consumption Dynamic Operating Current| Icc — — 80 mA | :PingPong
3 | Input Input Voltage Level High | Vig 3.9 — | Yect0. 3 Vee=
Voltage Input Voltage Level Low | Viv -0.3 — 1.5 V | 4.5~5.5Y
4 | Input A0~A20, DO~D15 -10 70
Current CE1, CE2, OF, WE, REG Ivy -70 - 10 A | Vi=Vee, OV
5 | Output High Vou Vee-0.5 — - Tou=-2mA(%?)
Yoltage Tou=-4pA(%3)
Low VOL h - 0 4 v
' Tor= 4mA

PingPong:Scan the target address, with accessing the target and another address alternately.
*1! (1) Static Operating Current:¥With the memory card’s voltage at 5.5V and the CE1, CE2
O, ¥E and REG signals “HIGH" (V:u=Vcc-0.2V), AD signal “LOW" (V..s0.2V) the current
consumption is measured with the output open.
(2) Dynamic Operating Current : With the memory card’s Vcc at 5.5V and Vppl=Vpp2 at
12. 6V, current consumption during access is measured with the output open.
(Access time: 200ns) The current depends on addressing.
* 2 DO~D15
* 3 BYD1, BVD2, RDY/BSY, ¥P

9.2 A C Characteristics (Vcc=4.5~5. 5Y, Vpp=0. 0~1. 5V, Ta=0~60%T) 7
Testing Conditions:

1) Input Pulse Level ¢ 0.8~3.5V
2) Input Rise/Fall Time : 10ns
3) Input/Output Timing Reference Level : 1.5V
4) Output Load ¢ 1TTL+C.(100pF) (including scope
and jig capacitance)
9.2.1 Read Cycle (Vce=4. 5~5. 5V, Vpp=0. 0~1. 5V, Ta=0~60%)
SYMBOL
PARAMETER SYMBOL | SYMBOL(PCMCIA)] MIN MAX | UNIT
Read Cycle Time tavav | tes 200 -
Address Access Time t avev | t.(A) - 200
Card Enable Access Time t sLov | t.(CE) - 200
Qutput Enable Access Time t grav | t.(OE) - 100 | ns
Qutput Disable Time from CEx| t cuqv| ta:.(CE) — 90
Qutput Disable Time from OE*x| t cuqz| ta:,(OE) — 90
Qutput Enable Time from CE t erax | tea(CE) 5 -
Qutput Enable Time from OE tcLax | ten(OF) 5 -
Data Valid from Add Change t.(A) 0 -

*Time until output becomes floating. (The output voltage is not defined.)




SHARP 1D244D01 | 16

QO Read CYCLE(1) (CE 2=V u Fixed) , 8Bits Output

ten

4
Address >Q >4

@ T 777777777

% ALY A

t . (OF s
(ce) t a1 (OF) Les2 (CB)

-

t o (CE)

bp-pyy J-HPAC G MO ISTD H——

t +a(0E)

Note) 1. WE=“HIGH", during a read cycle.
2. Either “HIGII" or “LOW” in diagonal areas.
3. The output data becomes valid when last interval, ta(A), ta(CE) or ta(CE)
have concluded.

O Read Cycle(2) (CE1=Vu Fixe(ti), 8Bits Qutput

Address >< >(1
\ \

t.(A)

t . (A)

A [V

t «(CE)

RUIRRRRNAY N1

t « (0F) t 414 (CE)
t .+ (CE) t «14 (OE)

Dot I (L MUMTISIED

t «a (OE)

Note) 1. WE=“HIGH", during a read cycle.
2. Either "HIGH™ or “LOW” in diagonal areas.
3. The output data becomes valid when last interval, ta(A), ta(CE) or ta(CE)
have concluded.
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O Read Cycle (3) , 1 6Bits Output

Address >4\ ><

t.(A) t.(A)

FE AN Y ALV

t . (CE)

= A ANV

+ (OE o
t .“(CE) t (0 ) t dll(oE) t : (CE)

oonts LITIAE I Y

t «a (OE)

Note) 1. WE=“HIGH",during a read cycle.
2. Either “HIGH” or “LOW” in diagonal areas.
3. Change CEl and CE2 at the same time.
4. The output data becomes valid when last interval, ta(A), ta(CE) or ta(CE)
have concluded.

10. Programming Operation
10.1 D C Characteristics
(Vce=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60%)

PARAMETER SYMBOL MIN MAX UNIT CONDITION
Vppl, Vpp2 ope- Read Vere 0 1.5
rating Voltage Program Veru 4.5 5.5 V | Vpp=4.5~5.5V

11.4 12. 6 Vpp=11. 4~12. 6V
Yppl, Vpp2 ope- Read Isno - 1.6 Input open
rating Current] Program Ier - 45 mA | RMS | Vpp=4. 5~5.5V
(X16 Mode) - 20 Vpp=11. 4~12. 6V
Vcc operating | Standby Iso - 2 Input open
Current Program Ice - 75 RMS X16 Mode
Input Voltage Vi -0.3 1.5
Viu 3.5 Vect(. 3 Vv

Qutput Votltage Vo - 0.4 Ior= 4mA
During Verify Vou Vee-0.5 - Ton=-2mA

Note) 1. Power on Vcc before power on Vcc, power off Vcc after power off Vpp.
2. Keep Vpp including its overshoot, below 13V.
3. Card insertion or removal while applying Vpp=12V may cause a loss of
integrity. _
4. Do not turn on or turn off during CE=“LOW".
5. If Viu goes above Vcc+{. 3V, normal operation is not assured.




SHARP

ID244D01

18

10.2 A C Characteristics
Testing Conditions:
1) Input Pulse Level
2) Input Rise/Fall Time
3) Input/Output Timing Reference Le
4) Output Load

0.8~3.5V
10ns

vel 1.5V

(Vee=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~607)

ITTL+C. (100pF) (including
scope and jig capacitance)

10.2.1 Program Cycle
WE Controlled (Vee=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~607)
SYMBOL
PARAMETER SYMBOL; SYMBOL (PCMCIA) MIN MAX | UNIT

Frite Cycle Tinme tavav | tew 200 -

Address Setup Time tavwe | tsu(A) 20 -

Write Recovery Time twiax | trec (WE) 30 -

Data Setup Time for WE tovwn | t..(D-WE H) 60 -

Data Hold Time twupx th(D) 30 -

Write Recovery Before Read twhet 10 - ns
Card Enable Setup time for WE tevwn | tso (CE-WER) 140 -

Address Setup for WE tavwn | t.u(A-WEH) | 140 -

Card Enable Hold Time twnen 15 -

Write Pulse Width twrwn | tu(WE) 120 -

Write Pulse ¥Width High twuwe | t«(WE H) 30 -

WE High to RDY/BSY Going Low twnre - 150
Duration of write | Vpp=4.5~5.5V twuav) 6.5 -
operation Vpp=11. 4~12. 6V 4.8 - £s
Ypp Setup to WE Going High tvewn 100 -

Vpp llold from Valid SRD, RDY/BSY lligh tqvve 0 - ns

E Controlled (Vee=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~607)
SYMBOL
PARAMETER SYMBOL| SYMBOL (PCMCIA) NIN MAX | UNIT
Frite Cycle Time tavav | tew 200 -
Address Setup Time taver | tsu(A) 20 -~
Write Recovery Time teuax | tre. (CE) 30 -
Data Setup Time for CE toven | t.u(D-CE H) 60 -
Data Hold Time teunx th(D) 30 -
¥rite Recovery Before Read tenot 10 - ns
Write Enable Setup time for CE tween | t..(WE-CEH) 140 -
Address Setup for CE taven | t.u(A-CEH) | 140 -
Frite Enable Hold Time tenwn 0 -
Write Pulse Width teven { tw(CE) 120 -
Write Pulse Width High tener | tw(CEH) 30 -
WE High to RDY/BSY Going Low teure ~ 150
Duration of write | Vpp=4.5~5.5V tenqvy 6.5 -
operation Vpp=11.4~12. GV 4.8 - us
Vpp Setup to WE Going High tvren 100 —
Vpp llold from Valid SRD, RDY/DBSY High tovve 0 - ns
1. Set CEl,CEZ, OF and WE “HIGH", when Vpp changes from VppL to VppH or vice versa.
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11. Erase Operation
11.1 D C Charactristics

(Vee=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~601)

PARAMETER SYMBOL MIN MAX UNIT CONDITION
Vppl, Vpp2 Ope- Read Vere 0 1.5
rating Voltage Program Verne 4.5 5.5 V | Vpp=4. 5~5.5V
11.4 12.6 Vpp=11. 4~12. 6V
Vppl, Vpp2 Ope- Standby Iss2 - 1.6 1/0 open
rating Current] Erase Iee - 45 mA | RMS | Vpp=4. 5~5. 5V
(X16 Mode) ~ 20 Vpp=11. 4~12. 6V
Erase Suspend Iers - 1.6 CE1, CE2=V .4, RMS
Vcc Operating | Standby Issy - 2.0 1/0 open
Current Erase Icce - 75 RMS
(X16 Mode) Erase Suspend Icces - 22 CE1, CE2=V,u, RMS
Input Voltage Vi -0.3 1.5
Vl!l 3-5 vCC+0.3 V
Output Voltage Vou - 0.4 Tor= 4dmA
During Verify Von Vee=0.5 - Tou=-2m A

Note) Power on Vcc before power on Vcc , power off Vec after power off Vpp. Keep Vpp
including its overshoot, below 13V. Card insertion or removal while applying
Vpp=12V may cause a loss of integrity.Do not turn on or turn off during CE=“LO¥".
If Viu goes above Vcc+(). 3V, normal operation is not assured.

(Vec=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~607)

11.2 A C Characteristics
Testing Conditions:

1) Input Pulse Level

2 ) Input Rise/Fall Time

3) Input/Output Timing Reference Level

4 ) Output Load

0.8~3.5V

10ns

1.5V

1TTL4+C. (100pF) (including
scope and jig capacitance)

11.2.1 Erase Cycle
E Controlled (Vee=4.5~5. 5V, Vpp=4.5~5.5V/11. 4~12. 6V, Ta=0~607)
SYMBOL
PARAMETER SYMBOL] SYMBOL(PCMCIA) MIN MAX | UNIT

Write Cycle Time tavav | tew 200 -

Address Setup Time tavwr | tsu(A) 20 -

Write Recovery Time twaax | trec (WE) 30 —

Data Setup Time for WE tovwn | tsu(D-WE H) 60 -

Data Hold Time twupx th(D) 30 -

Write Recovery Before Read twiot 10 - ns
Card Enable Setup time for WE tevwn |ty (CE-VEID) 140 -

Address Setup for WE tavwn | t.u(A-WEH) | 140 -

Card Enable Hold Time twnen 15 -

frite Pulse Width twLwn tw(WE) 120 -

Write Pulse Width High twnwe | te(WE H) 30 -

¥E High to RDY/BSY Going Low twire - 150
Duration of Erase| Vpp=4.5~5.5V twiqvse 0.9 -
operation Vpp=11. 4~12. 6V 0.3 - s
Vpp Setup to WE Going High tvewn 100 - -

Vpp Hold from Valid SRD, RDY/BSY Highl tqvve 0 - ns
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E Controlled (Vee=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60%)
SYMBOL
PARAMETER SYMBOL] SYMBOL(PCMCIA) MIN MAX | UNIT
Write Cycle Time tavav | tew 200 -
Address Setup Time taver | tsu(A) 20 -
Write Recovery Time tenax | teec(CE) 30 -
Data Setup Time for CE toven | t.w(D-CEH) 60 -
Data Hold Time tenox | tu(D) 30 -
¥rite Recovery Before Read teuct 10 -
Write Enable Setup time for CE tween | t.o(VE-CEH) 140 - ns
Address Setup for CE taven | t.u(A-CEH) | 140 -
Frite Enable Hold Time teuwn 0 -
W¥rite Pulse Width teren | tw(CE) 120 -
Write Pulse Vidth High tener | tw(C EH) 30 -
WE High to RDY/BSY Going Low tenre - 150
Duration of Erase | Vpp=4.5~5.5V tenave 0.9 —
operation Vpp=11. 4~12. 6V : 0.3 - S
VDD Setup to ¥E Going ngh tveen 100 -
Vpp Hold from Valid SRD, RDY/BSY High tovve 0 ~ ns

1. Set CE1, CEZ, OF and WE “HIGH", when Vpp changes from PPr to PPH or vice versa.
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12. Block Erase and Data Write Characteristics
(Vee=4. 5~5. 5V, Vpp=4. 5~5.5V/11. 4~12. 6V, Ta=(0~60°C)

PARAMETER NIN TYP MAX UNIT
Block Pair | Vpp=4.5~5. 5V - 1.1{10
Erase Time | Vpp=11.4~12.6Y - 1.0110 S
Block Pair | Vpp=4. 5~5. 5V - 0.512.1
Write Time | Vpp=11.4~12.6Y - 0.42.1

13. Voltage Timing (T a=25%TC)

Note)

Mode.
ex.

Reset the Status Register 50H(5050H)
Set to Read Array Mode

FFH(FFFFH)

1. When Vcc(4.5~5.5V) is applied to the memory card and you are inserting or
removing the card, CE1, CE2 should both be high-impedance. At such a time, other signal
line should also be hi-impedance. After inserting the memory card, do not access
it during the CE setup time(minimum of 4ms).
(During this time, neither CEl nor CE2=“LOW".)

2. When Vec is turn on, if the condition(for example, Vcc rising time. etc) is not
sufficient to as specified, it is possible that device's Status Register is not
cleared or device not becomes to Read Array Mode.To prevent these, it is recommmended
that using software command, reset the Status Register or set the device to Read Array

Vece
GND
tee.(CE
E—I::—1=(—:—E_2 Viu Viu f—\
GN
3.5V<Vu<Vee+0.3
PARAMETER SYMBOL MIN MAX UNIT
CE Setup Time tsu(CE) 4.0 - ns
CE Recovery Time tre.(CE) 1.0 - s
V c ¢ Falling Time tor 3.0 300 ms
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14. Attribute Memory

The attribute memory holds the attribute informations of the card such as

the type of card, bit configuration, speed and so on.

EEPROM Model
Card has 2k bytes of EEPROM attribute memory.To read the attribute memory. set
REG="LO¥" and perform a read with the same access timming as common memory read.
For this operation, access time is 300ns maximum. To allow 2k bytes of attribute
memory, even addresses from ( to 4096 are reserved. Since only the even-numbered
bytes are used, reading odd-numbered bytes will result in invalid data.

Note)¥e have another type of attribute memory as follows,
No EEPRO¥ Model. (Model no. ID244D02: 5 bytes device informations in even address
0 to 8, read only in card’s control circuit, with the same access timming as common
memory read)

14.1 Attribute Memory Read/Write Function Chart

CEICE2{AO|WE |OE|JREGI MODE De~D, Dg~D5iSTATUS
H H X X X X ligh-Z High-Z | Standby
L H L H L L |Read (X 8) Do(even byte)| High-Z | Byte Access|
L H H H L L ligh-Z High-Z | Standby
L L X H L L {Rcad (X 8) D ,(even byte)| High-Z | Byte Access
H L X H L L ligh-Z High-Z Standby
L H L L H L | Write (X 8) D i (even byte)| xxx Byte Access
L H H L H L XXX XXX Standby
L L X L H L |[Write (X 8) D i (even byte)| xxx Byte Access
H L X L H L XXX XXX Standby
L X X H L L QAttribute Memoryt D, High-Z | Byte Access|
Address 0~8
H : High D.: Input Data
L : Low D.: Qutput Data
X : High/Low not applicable High-Z : High Impedance
XXX Don’ t Care
Notes:

1) When the write protect switch is in protect-mode, the WP output signal is "HIGH" and
write operations (including attribute memory) are not allowed.

2) AD-All are attribute memory addresses. Addresses after A12 are not decoded, so care
should be taken.

14.2 AC Characteristics (VCC=4.5V~5. 5V, Ta=0~60°C)

Testing Conditions

1)Input Pulse Level : 0.8~3.5V
2)Input Rise/Fall Time : 10ns
3)Input/Output Timing Reference Level ¢ 1.5V

4)0utput Load Capacitance : ITTL+C. (100pF)

(including scope and jig capacitance)
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14. 3 Attribute Memory Read Cycle

(Vee=4.5~5.5Y, Ta=0~60°C)

SYNBOL |

PARAMETER SYMBOL | SYNBOL(PCMCIA) MIN MAX UNIT
Read Cycle Time tear ter 300 -
Address Access Time tacc t.(A) - 300
Card Enable Access Time tee t.(CE) - 300
Output Enable Access Time tos t.(OE) - 150
Output Disable Time from CE tai.(CE) - 100 ns
Output Disable Time from OE | tor ta1s(OE) - 100
Output Enable Time from CE t..(CE) 5 -
Output Enable Time from OE t..(OE) 5 -
Data Valid from Add Change tou t.(A) 0 -

O Attribute Memory Read Cycle

ADDRESS INPUT ><
(A0~A9)

X

o SNk | AT
o ek 7777777

OUTPUT DATA HI-IMPEDANCE

(De-D7)

t..(0E)

—  t.(0E) —

&———— t41, (0F)

< DATA OUTPUT IS VALID

<= tea (CE) >

Note: 1.To read attribute memory, REG="“LOW", ¥E=“HIGH" and either CE2=“LOW" or else
CE2="HIGH" and AQ="LOW".

2. The output data becomes valid when last interval, ta(A), ta(CE) or
ta(0E) have concluded.
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WE  Controlled

14. 4 Attribute Memory Write Cycle

(Vec=4.5V~5. 5V, Ta=0~60°C)

SYMBOL

PARAMETER SYMBOL | SYMBOL(PCNCIA) MIN MAX UNIT
Frite Cycle Time twe tew 10 - m s
Write Pulse Width twe t«(¥E) 180 -
Address Setup Time tas tau(A) 10 -
Data Setup Time for WE tos t.. (D-VEH) 100 -
Crad Enable Setup Time tees t..(CE) 0 -
Output Enable Setup Time toes t..(0E-¥E) 45 - ns
Address Hold Time tan 260 -
¥rite Hold Time ten 0 -
Qutput Enable Hold Time toen 70 -
¥E HIGH Hold Time tweu 9.9 - ms
Data Hold Time tou ta (D) 80 - ns
CE Controlled (Vee=4.5Y~5. 5V, Ta=0~60C)

SYMBOL

PARAMETER SYMBOL | SYMBOL(PCMCIA) MIN MAX UNIT
Frite Cycle Time twe tew 10 - m s
¥rite Pulse Width twe t«(CE) 210 -
Address Setup Time tas tsu(A) 10 -
Data Setup Time for CE tos t.« (D-CEHD) 100 -
Write Enable Setup Time twes t..(¥E) 0 -
Qutput Enable Setup Time toes t..(0E-CE) 45 - ns
Address Hold Time tan 260 -
Write Hold Time twn 0 -
Output Enable Hold Time toen 70 -
CE HIGH Hold Time teen 9.9 - ms
Data Hold Time tou t- (D) 80 - ns
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ADDRESS

O Attribute Memory Write Cycle (WE Controlled)

tew

(A0~A9)

Ao ARCCOOOOOOOCOOOKX

SRR 777777

=

t.. (CE)

LS e e AN N

DATA INPUT
(Dg-D-)

DATA QUTPUT
(Do-D+)

je———— t'(":)v —j
x? 71 tuen

OO0k OO

' t. . (D-TER) tn (D)

XXXXX)

O Attribute Memory Write Cycle (CE Cpntrolléd)

LSS e e ROONNAN

ADDRESS .
(A0~A9) — L
%;mm_e%ijOOCCQKKKXXXXXXXXX_
T N / \|
N /!
t«(CE) toen
3

RN “ TTTTTIN

DATA INPUT
(Do-D+)

OO0,

ROOOOHXIKK

t..(D-CEH) tn(D)

DATA OUTPUT

(Do-D1)

AO="LOW".

Note: To write attribute memory, REG="LO¥" and either CE2=“LO¥" or else CE2=“HIGH” and
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15.

16.

Specification Changes
Specifications may be changed upon discussion and agreement between both parties.

Othes Precautions

Permanent damage occures if the memory card is stressed beyond Absolute Maximum
Ratings. Operation beyond the Recommended Operating Conditions is not recommended
and extended exposure beyond the Recommended Operating Conditions may affect
device reliability.

Writing to the memory card can be prevented by switching on the write protect
switch on the end of the memory card.

Avoid allowing the memory card connectors to come in contact with metals and avoid
touching the connectors, as the internal circuits can be damaged by static
electricity.

Avoid storing in direct sunlight, high temperatures (do not place near heaters or
radiators), high humidity and dusty areas.

Avoid subjecting the memory card to strong physical abuse. Dropping, bending,
smashing or throwing the card can result in loss of function.

¥hen the memory card is not being used, return it to its protective case.

Do not allow the memory card to come in contact with fire.
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19. EXTERNAL APPEARANCES
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18. PACKING SPECIFICATION [Torr oo “iioms

2. Each Mepmory €4Qr
(The fro tside

Connector Side

A |Flexible Plastic Case ;
IC Memory Card , 2 rtlegged. and
» lnner Carton point. 54 ¢hat ¢
== B | (25 pieces contained) in the gigure.)
Quter Carton T
C (100 pieces contained) 3.7he inner carte
Back Panel case. (npte 1.
a D Outer Caose
Label the Model No. and (.00 pieces contaginegd) L.I:: :r":du;f :qr:
. ither wri
Manufacturing No. on the 1gpel wh
" Note & |
5. The outep corto
6. The Prodyct nam
are either writ

on the (gbel wh

7. The outer carto
contoinsg 4 oute:

8. The product namt
B are either writ:
. label which Is <

1C Memory Card

l f ® NFlexible Plastic Case

Connector Side

\

Inner Carton -

(100 Pleces co

(25 pieces contained)
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Packing Specification

1. Label the Model No.and Manufuring No. on the back panet Note 1.The least packling unit |5 25
of fthe _,r0- pieces. which is the number
. i R contained in the inner carton.
2. Each Memory €8rd is contained in the flexible plastic case.
(The ¢, ide of ¢ to the lace wh
onts he card comes o P c where tne card . .
is "Elﬁnstd'und the connector side is placed Qgainst to this 2. The SP‘::; ;;:;d;o;:; outer carton
Point, 54 that the connector is not fouchsd by finger. as shown s fille .
in the ,igurg. .
3. The other size of outer case may
3. The inne, carten contalns 25 pleces of the card with ppe be used if there is not enough
case. Cngte 1.0 . quantity toe fill the normal oyter
° case which can contain & outer
. cartons.
L. The progyct name. Lot no. (product no. )-qunnfl?y and the date .
are either written directly on the inner carton. ge printed 4. Size of label nl:!d denotations are
on the |gpel which |s then attached on [nner carton. totlowing. Lunit:mm]
5. The cuter carton cantains 4 inner cartons. CNate 2.)
6. The Prodyct name. tot no. (product na. ).qunn7ify and the date
are either written directly on the outer carton. or printed
oen the {(gbel which Is then attached on the cuter carton. ' 20 ]
Model No.
7- The outer cOrton is then put in the outer case. which D —
contains 4 outer cartons. (Note 3.) © ID2XXXXYX
YWWUUSSSS
8. The praoduct nome. Lot no. (product no. ). quantity and the date sl sndow. sl
are elther written directly on the case or printed on the
lebel which Is then attached on the case. — Serlal No.
User Code
—_ Week of the year
— Lowest number of AC
(199Y years WW the week)
e
N\

=

X4

@ Qutélr Carton

(100 2'%ces contgined)

@ Quter

32

Cuse

(400 pieces cyptalned)

STALE | UNIT
APPLICABLE
A
mOBEL oY XXX X mm CH. DATE REVISE  |CHARGH
THICKNESS |DEFFERENCE]| ma~ oAl FINISH NAME lVDQXXXXX
Packing Specification
DATE 1995. 10.10

3 . ‘3“;&,’&
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e
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18. PACKING SPECIFICATION

Coennector Side

I1C Memory Card

Back Panel

Label

the Model
Manufacturing No.

No. and

Parts List
Parts Name
Flexible Plastic Case
tnner Carton

(25 pleces contained)
Quter Carton
(100 pieces contained)

Quter Case
(400 pieces

O |Nn @ >

containea)

Bl

Connector

Note

®

X4

@ Inner n..u:.o:

(25 pieces

contained)

4

Side Front IC Memory Card
Panel

Packing Specificati

1. Label the Model
of the

Na. and Monufurl
cqrd

2. EQCh mep,py €3°C i3 contoined
(The fag ysice of the
is relegyed-0nd the connector s
point. gy ¢nat the
in the ~_n:wn.v

3. The inng, cOrton contains 25 pi
case. (ngtre 1.0
4. The prog,ct name. Lot ne. (produc

are eitner written directly on
on the [apel which 1s then atta
S. The oute, tarton cantains &
6- The progyct name. Lot no. (produc
are either written directly on
on the (gpel which (s then atta

7. The auter carton is then put in
containg &4 outer cartans. (Note

8. The product name. Lot neo. (produc
are elther written directly on
label which is then attached on

Flexible Plastic Case

s~
g Ko surer Corion

(100 2ltces contained)

tard comes to the

cn

ng No. on tne

flexiole
place
ide is placen g

n the

connectoar is nof toucthed by finger, og showh

eces of the car

t no. ). quantity ang

the inner cartao
ched on [nner ¢

t no. ). quantity

Beck panel Note 1.The least packing unit is 25
pieces. which is the numbeer
contained in the inner carton.

plastic case.

wher -

oam:mwavn noﬂn 2. The space insicde the oauter carton

Tt s filled card bdoarg.
3. The other size of outer case mey
be used T there is not enough

g it
with thne fill the normal

contain &

outer
outer

quantity *o
case which cen
cartons.
the dare
M OF printed
arton.

4. Size of label and denptetions are
tollowing. {uanit:mm]

inner cartons. (Nate 2.)

and rfhe dgte

the ocuter carton. or printed
thed an the oufer caorton. mm 20 WWW
Model No.
the outer cose. which
1) I D2XXX XX~

t no. ). quentity ang

the case aor prl
the case.

AU Quter Case

YWWUUSSSS
T v

LU A

the date
nted on the

[

Serlal Nao.
User Code

Week of the year

Lowest number of AC
(199Y years WW the week)

(.00 plileces rontalned)

STALE UNIT
APPLICABLE
] A

MODEL TO2XIXXX mm CH. DATE REVISE CHARGH

THiCKNESS |OEFFERENCE] maihiaL LALIEL 1D2XXXXY
NAME Packlng Specifizat!laon
DATE 1995. 1010
T e LG TS R TYes
A wﬂ%vve Teeiee CIACUITE caaus

N o SHaz? CORPORAT I oN PR*¥'NS “% IMC025-T300
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