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1. General Descriptions

Type

Memory Capacity
Comaon Memory
Attribute Nemory

The SHARP ID244EQ1, which panel design is SHARP standard.is a 4MB Flash Memory PC Card
conforas to PCHCIA 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

4MB Flash Memory Card
{Conforms to PCHCIA Rel.2.0)

4N wordsx 8 bits or 2N wordsXx 16 bits
EEPRON Model 2k wordsx8 bits read/write

Note) Ve have another type of attribute memory as follows,
No EEPRON Model. (5 wordsx8 bits read only in card’s control circuit)
Sample card name:ID244E(2. 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

Nanufacturer's Code

Brand Name

Yce=5+0. 5V, Vppl, ¥pp2=0~1. 5V
Vee=520. 5V, Vppl, Vpp2=5. OV(Q. 5V/12. V0. 6V

Block(84k bytes/byte access, 128k bytes/word access)

100, 000 cycles
Parallel I/0 Interface

See Function Table in page. 6
54%85.6x3.3 am
See Pin Connections in page. 4

Conforms to PCNCIA Rel. 2.0 Card Use Connector
(Card connector:JC20-J63S-NB3 JAE or
FCN-568J068-6/0 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.

Not designed or rated radiation hardened.
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3. Block Diagram
Card
Connector
CMCS0-CMCS!
2 D208
_p0-D1§ 002
Al_AJ)
AD-A2) | MWEQ
> | MWE1
™M
RY/BY
e P2 VOC VeC Pl VCC VECC
™ CARD > r—vL—ﬁ—L
pu— 'z — —_—
I, ¢ VPP VC oo VPP VCC -
— CONTROL A 8Mbit Flash Memory 8Mbit Flash Memory
WE > D0-D7 CE |« D0-D7 CE
o Tuii By — —_
= AD-A1S WE leg A0-A13 WE |+
RYBY OE RY/BY OE t++¢
ps in
v;n vgc vgc vsm vgc v?c
VPP VCC pwp VPP VCC Fap
8Mbit Flash Memory BMbit Flash Memory
—» Do-D7 TE |« Do-D7 CE [+
AD-A19 WE | AD-A19 WE ¢
RYBY . ‘OE ¢— RYBY OE e
GND :j:)
RDY/BSY| AMWE
P | AMCS
BVD1
BVD2 Vg©
vee vec
ver: g EEPROM
e —
vers__ 00-D7 CE
1 AD-A10 WE ¢
=2 CE [+
GyND
T
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4. Pin Connections
PIN SIGNAL PIN SIGNAL PIN | SIGNAL PIN SIGNAL
1 GND 18| Vpnl 35 GND 52| Vopp2
2 D3 19| A16 36 CD1 53| A2 200
3 D4 20| A15 37 D11 54| A2 3(NC)
4 D5 214 A12 38 D12 55| A2 4(NC)
5 D6 22 AT 39 D13 56 A25W0NC)
6 D7 23 AB 40 D14 57 NC
7 CE1 24 Ab 41 D15 58 NC
8 Al10 25 A4 42 CE?2 59 NC
9 OE 26 A3 43 NC 60 NC
101 A11 217 A2 44 NC 61| REG
11 A9 28 Al 45 NC 62| BVD2
12 A8 29 AQ 46 A17 63| BVDI
13| A13 30 DO 4741 A18 64 D 8
14 Al4 31 D1 48| A19 65 D9
15| ¥ / PGN 32 D2 49 A20 66| D10
1 6 | RDY/ BSY 33 WP 50 A21 67 CD2
17} Veec 34| GND 5111 Vce 68| GND
Pin Descriptions:
DO~D7 Data Bus (Input/Output)
D8~D15 Data Bus (Input/Output)
AQ~A21 Address Bus (Input)
CE1, CE2 Card Enable (Input)
0E Output Enable (Input)
YE/PGH Write Enable/Program (Input)
Ch1, CD2 Card Detect (Qutput)(Card Inserted Detection Signal)
| 14 Write Protect (Output)(in write protect mode, the WP output signal
is “HIGH™)
Yppl Program/Erase Power Supply(Even Byte)
Ypp2 Program/Erase Power Supply(0dd Byte)
REG Register Select (Input)
BVD1, BYD2 Battery Voltage Detect(Always“HIGH")
RDY/BSY Ready/Busy (Qutput)
Notes: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
1FFFFFH

000000H

5. Function
5.1 Memory Block
5.1.1 Memory Configuration
5.1. 2 Memory Erase Unit Block Erase

Block : Byte Node 64k bytes
Yord Mode 128k bytes

D15

8Mbits Flash ¥emory x 4 Devices.

D3 D7

po

[ Bigh byte

Loe byte

x 16 sode

Even byte

X 8 mode

0dd byte

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

AFFFFER
T roooon | 15-

¢ EFFFFR

T

pO0DOB 13.

" Eoooon 14, Bi-Device Block:

Lo-Device Block

CEFFFY

cooopa |_12- 0dd-Device Block

Even-Device Block

300008

DEVICE PAIR 1 J o wmr

AFFFFR
Aoooos | 10- 64k x 8

64k % 8

SFFFFR
soonon | 9

IN

SFFFFR

x8bits

1Mx 8bits 1N x8bits il

DEVICE PAIR 0 P

600008

SFFFFR
$00008

4FFFTR
40000K

JFFFFR
300008

. . Y aeerre
Device Pair % 200008

L IFFFEN
% 100008

O e 0N W jbe [N [ 3 (OO

" OFTFFR
"% 000008

Block Pair
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5.2 Function Table j
CE1|CE2|AQ |WE | OE | REG | Vppl | ¥pp2 | Vcc | Operation | DO-D7 | D8-D15 | Status

H H X X x | H {VppL| VppL | Ycc 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 | Yec | Read(x8) Do(0dd)) | Hi-Z Byte

L L X H L | H | VppL | VpplL | Vcc | Read(x16) Do(Even) | Do(0dd) Yord

H L X H L | H |VpplL | VppL | Vce | Read(x8) Hi-Z Do (0dd) Byte

L x X X H | H | VpplL | VppL | Vcc | Outpu Disable | Hi-Z Hi-Z Byte

H L x X H [ H | Vppl { VppL { Ycc | Outpu Disable | Hi-Z Hi-Z Byte

L H L L H { H | VppHl | VppX | Yec | Program(x8) { Di(Even) | Don't care Byte

L H H L H | H | YppX | VppH | Yec | Progran(x8) Di (0dd) Don’ t carg Byte

L L x L H [ H | YppH | VppH | Ycc | Progran(x16) | Di(Even) | Di(0dd) Word

H L X L H | H | YppX | YppH | Ycc | Progran(x§) Don" t care Di(0dd) Byte
L H L H L | H |VYpplt| VppX | Vec | Yerify(x8) Do(Even) | Hi-2Z Byte

L H H H L | H | VYopX | VYppH | Vcc | Verify(x8) Do(0dd) Hi-Z Byte

L L X H L | H | VppH | VppH | Vec | Verify(x16) Do(Even) | Do{(0dd) Yord

H L X H L H | YppX | VppH | Vec | Verify(x8) Hi-Z Do(0dd) Byte

L H H L L | H }VppH| YppX | Vcc | #1 Prohibited

L H L L L [ H | VppX{ VppH | Vec | #1 Prohibited

L L x L L ' H | Vppli| VppH | Vcc | 31 Prohibited

H L x L L [ H |[VppX| VppH | Vcc | #1 Prohibited

t1.Do not use this oode as it will result in write errors.

H Righ L : Low x : Don't care

Di Input Data Do : Output Data Hi-Z: High Impedance

Vec @ 4.5~5.5V Vppl: 0.0~1.5V Vppl: 4.5~5.5V/11. 4~12. 6V

VepX: Vppl or VppH
Caution: When the write protect switch is in protect-mode,the WP signal is “NIGH"

and write operation are not allowed.

B 8180798 0020562 T7?9 W8
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5.3 Software Command(8/16 Bits Operation ():16 Bits Operation)

Bus First Bus Cycle Second Bus Cycle
Coanand Cycle .
Operation Address | Data Operation Address | Data Input| Data Output]
Read Array
/Reset 1 Vrite RA FFH/
(FFFFH)
Read
Intelligent | 3 Trite DA 90H/ Read IA _ 11D
Identifier (9090H)
Read
Status 2 Write DA T0H/ Read DA — SRD
Register (7070H)
Clear
Status 1 Trite DA 50H/
Register (5050H )
Erase Setup
/Erase 2 Trite BA 20H/ | Yrite BA DOH/ _
Confirm (2020H) (DODOH)
Erase
Suspend/ 2 Trite BA BOH/ Trite BA DOH/ —_—
Erase Resume (BOBOH) (DODOH )
Byte Write
Setup/Write| 2 Write WA 40H/ Krite WA WD _
(4040H)
Alternate
Byte Write 2 Trite WA 10H/ Frite waA 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 I D:Device Identifier Data
I A I1ID
DA 8Bits 8Bits 16Bits Byte Yord
(Even Device)|(0dd Device) (8Bits) [(16Bits)
Nanufacturer Code 0000001i~1FFFFFH | 000000H 000001H | 000000H 89H 8989H
Device Code 000000H~1FFFFFH | 000002 H 000003H | 000001 H A6H AGA6H
R A : Read Address WA :VWrite Address WD : Write Data
DA  :Device Address (Any Address in device is acceptable.)
B A :Erase Block Address (Erase Size is 64k Bytes.)
S RD : Status Register Data

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

B 4140798 0020563 905 WA
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a) 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.

b) 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.

c) Read Status Register Command:(T0H/TQT0H):
By ¥riting 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 comsand is written
to the Command User Interface.

d) 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.

e) 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=Vppll 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. ¥hen erase is completed, the Erase Status bit should be checked.
If erase error is detected, the Status Register should be cleared.

f) 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 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 Vppw 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.

g) Byte Write Setup/Write Command:(40H/4040H) or (10H/1010H)
This command is fuictional 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.

M 3180798 0020564 841 WM
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5.4 Status Register

Byte Access x8 Bits
bit7 bit6 bitH bitd

The memory devices in this card have Status Register which shows state of the device.

bit3 bit2 bitl bitl

SR.7 SR. 6 SR.5 SR. 4

SR. 3 SR. 2 SR. 1 SR. ¢

WSMS | ESS ES BWS

VPPS| RFU RFU RFU

Register

Contents

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

Then set “1"s, read, erase, data write
is acceptable,

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

Check whether Erase Suspend Command
is executed or not.

SR. 5 =Erase Status
1=Error In Block Erase
0=Successful Block Erase

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

SR.4=Byte Write Status
1=Error In Byte Write
0=Successful Byte ¥rite

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

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

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

SR. 2~8R. 0 =Reserved for Future Use

Yord Access x16 bits

bit1d bit8

hit7 bit)

SR. | SR. | SR. | SR. | SR. { SR. | SR.9 SR. 8
15 |14 113 112 {11 {10

SR.T SR. 6 SR. SR. 4 SR. J SR. 2 SR. 1f SR. ()

0dd Byte device

Even Byte device

B 3140798 0020565 788 W
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5.5 Programeing Flowchart
(Byte Node)

|

Vee=5V. Vppl or Vpp2=VppH

)|

=
| Set Address |
t
Write Setup Command
Command= (40H) or (10H)

I Write Prograa Data]

R.7=1?

RDY/BST = “H"2

NO

#2. Vpp Range
Error

12. Data Write
Error

NO

wg&ss?

YES

¢]. Read Command
Coanand= (FFH)

Vppl=Vpp2=VppL

Note) #1.Write FFH after the last block 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.

ER 3130798 00205bb b1y W
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Programming Flowchart
(Tord Node)

Vee=SV. Vppl = Vpp2=VoppH

1

J
[ Set Address |

[ ]
L y=0o ]
|
Write Setup Conmmand
0: Command=4040H or 1010H
1: Command=FF40H or FFI0H
2 : Command=40FFH or 10FFH
|
Write Prograe Data
=0: Progran Data=PDPD
=]1: Progran Data=F FPD
=2: Progras Data=PDFF
L.

.1-17
si.{s-n

eoY/BSY = 172

Y
Y
Y

U]

drind

32. Vpp Range
E rror

SR. 4=07

NO
and
SR.12=07

2, Data Write
E rror

NO L ast

\Address?

YES

t1. Read Conmand
Conmand= (FFFFH)

Vppl= VppZ=Vppl

Note) *1.Write FFFFH after the last block write operation to reset the device to
Read Array Node.
*2. If error is detected, clear the Status Register before attempting retry
or other error recovery. .

BR 4180798 00205k7 550 WA
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5.6 Erase Algorithm
(Byte Node)

Vec=5V, Vppl or VppZ=Vppl

T
A |

Erase Setup Comsand
Address= Erase Block Address
Command= (20H)
i

Erase Confira Command
Address= Erase Block Address
C d=(DOH)

e Erase Suspend
L oop

SR.T=17 or
RDY/BST="H"?

+2. Conmand
S equence

Error

NO

tl. Read Command
Coomand= (FFH)

Vppl=Vpp2=VppL

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

Read Array Node.
¥2. If error is detected, clear the Status Register before attempting retry

or other error recovery. )

H 8180798 0020568 497 WE
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Erase Algorithm
(Yord Node)

Vee=5V,.Vppl = Vpp2=VoppH

| ;‘O ]

—_— L &
Erase Setup Comaand
Address= Erase Block Address
Y =0: Command=2020H
Y =1: Command=FF20H
Y =2: Conmand=20FFH
|

Erase Confirs Compand
Addess= Erase Block Address Y=2 Y=90 Y=
Y=0:Data=DQDOH L—] L'—] I——l']
Y=1: Data=F FDOH

lErase Suspend! Y=2: Data"'D(l)FFH
L oop

SL1=1?
&

S2.157=17

2DY/EST="H"?

YES

12. Vpp Range
Error

+2. Commnand
S equence
E cror

and
SR, 11=0?

YES

SR.4.5=17
or

SR.12.13=17

SR, 5=0?
and
SR. 13=0?

NO

#2, Block Erase
E rror

NO

L ast
B lock?

t1. Read Coamand
C onmand= (FFFFH)

i

Voppl=VoppZ=Vppl

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

¥2. If error is detected.clear the Status Register before attenpting retry
or other error recovery.

B 8180798 0020569 323 W
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6. Absplute Maximum Ratings

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vee -0.3 t0 7.0 . v
Input Voltage Vin -0.3 to Vect0.3(Max:7.0) v
Output Voltage Your -0.3 to Vcct0.3(Max:7.0) y
Operating Temperature Toer 0 to 160 T
Storage Temperature Tsre -20 to +65 C

7. Recommended Operating Conditions

PARAMETER SYNBOL NININUM MAXINUM UNIT|
Operating Temperature Torr 0 +60 C
Supply Voltage Vee 4.5 9.9 y
Input Voltage High Vin 3.5 Veet0.3 y
Input Yoltage Low Vie -0.3 1.5 v

8. Capacitance

PARANMETER SYMBOL | NIN| TYP| MAX | UNIT CONDITION
Input Capacitance Cin - 17} — |pF Vee=HVi10%
Input/Qutput Capacitance| Cio - 171 — 1 pF f=1MH:, Ta=25°C

BN 4140798 0020570 Ou5 N
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9. Read Operation

9.1 D C Characteristics (Vec=4. 5~5. 5V, Ta=0~60%)
PARAMETER SYNBOL  MIN | TYP NAX | UNIT| CONDITION
1 | Operating | High Temperature X -
Yoltage Low Temperature Vee 4,50 — | 550 y
#! 2| Current Static Operatin Current | Iss — - 2.0 X186, Address
Consumption Dynamic Operating Currentj Icc — - 80 mA | :PingPong
3 | Input Input Voltage Level High| Viu 3.5 — | Veet0. 3 Yce=
Voltage Input Voltage Level Low | Vi -0.3 — 1.5 V | 4.5~5.5V
4 | Input A0~A20, DO~D15 -0 70
Current CE1, CE2, OF, ¥E, REG Ivy -70 — 10 #A | Vi=Vec, OV
5 | Qutput High You Vee-(. 5 — - Tou=-2mA(%2)
Voltage Tou=-4 A (%3)
Low Vo:. e - 0 4 Y
Iov= 4mA

PingPong:Scan the target address, with accessing the target and another address alternately.
*! (1) Static Operating Current:With the memory card’s voltage at 5.5V and the CEl, CE2
OE. ¥E and REG signals “HIGH"(V,u=Vcc-0. 2V). A0 signal “LOW"(V,.$0.2V) the current
consumption is measured with the output open.
(2) Dynamic Operating Current : With the memory card’'s Vec at 5.5V and Yppl=Vpp2 at
12. 6V, current consumption during access is measured with the output open.
(Access time: 200ns) The current depends on addressing.
%2 DQ~D15
%3 BVD1, BYD2, RDY/BSY, #P

9.2 AC Characteristics (Ycc=4,5~5. 5, Vpp=0. 0~1. 5Y, Ta=0~60%)
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 (Vee=4. 5~5. 5V, Vpp=0, 0~1. 5V, Ta=0~60%)
SYMBOL
PQEAMETER SYMBOL | SYNBOL(PCNCIA)  NIN MAX | UNIT
Read Cycle Time tavav ]| teer 200 -
Address Access Time tavov | t.(A) — 200
Card Enable Access Time terov | t.(CE) - 200
Qutput Enable Access Time terev | t.(OE) - 100 {ns
Output Disable Time from CE%| t suqv | tae:,(CE) - 90
Output Disable Time from OE%| ¢ guoz | te:.(OE) - 90
Output Enable Time from CE tergx | ten(CE) 5 -
Output Enable Time from OF torox | ten(OE) 5 —
Data Valid from Add Change t.(\) 0

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

I 4180798 0020571 T&l WE
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O Read CYCLE(1)

(CE 2=V.u Fixed) , 8Bits Output

L T

A

A

2.
3.

Note) 1. WE="HIGH"

Address

m TTTIIY JZ77777777
= DT [TV
oo 008 T YO S WD

,during a read cycle.
Either “HIGI” or “LOW" in diagonal areas.
The output data becomes valid when last interval, ta(A), ta(CE) or ta(CE)
have concluded.

O Read Cycle(2) (CE1=Vm Fixetti). 8Bits OQutput

=<

Note) 1. WE="HIGH"

P A

= TITTOTY 1117/
« NN\ | 7777
L B e gy Y Y T

,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.

B 81380798 0020572 918 W
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O Read Cycle (3) , 1 BBits Output

4
Address Xg N

|
AT t. () :

mem TTTTITTY [TTTT77777

t .(CE)

T AN ALN YT

b . (0F N
tonlCE) (0F) t «14(OE) Lesa(CB)

2833015) BI-APEDACE }KJ\( DATA OUTPUT IS VALID }';

t . (0E)

Note) 1. WE="HIGH", during a read cycle. l
2. Either “HIGH" or “LOY" in diagonal areas. : ]
3. Change CEl1 and CEZ 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

(Vee=4.5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60T) |

PARAMETER SYMBOL MNIN NAX ONIT CONDITION "
Vppl, Ypp2 ope- Read Veee 0 1.5
rating Voltage Program Veen 4.5 5.5 V | Vpp=4.5~5.5V
11.4 12.6 Ypp=11.4~12. 6Y
Vppl. Vpp2 ope- Read Iss; - 1.6 Input open
rating Current Progranm Ler - 45 mA | RNS | Vpp=4.5~5.5V
(X16 Node) - 20 Vpp=11. 4~12. 6V
Vce operating | Standby Iss, - 2 Input open
Current Progran Ice - 75 RNS X16 Mode
Input Voltage Vio -0.3 1.5
VIII 3.5 vCC+0-3 V
Output Votltage Voo - 0.4 Ior= 4m A
During Verify Vou Yee-0. 5 - Tou=-2m A

Note) 1. Power on Vec before power on Vec, power off Vec after power off Vpp.
2. Keep Vpp including its overshoot, below 13V,
3. Card insertion or removal while applying VYpp=12V may cause a loss of
integrity.
4. Do not turn on or turn off during CE=“LOY".
5. If Viu goes above Vcc0. 3V, normal operation is not assured.
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10.2 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

(Vce=4. 5~5. 5V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60T)

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=0~60%)
SYMBOL
PARANETER SYMBOL| SYMBOL (PCMCIA) KIN MAX | UNIT
¥rite Cycle Time tavav | tew 200 -
Address Setup Time tavwe | tsu(A) 20 -
Nrite Recovery Time twiax | teec(WE)D 30 -
Data Setup Time for WE tovwn | tau(D-WE H) 60 -
Data Hold Time twnox | tn(D) 30 -
Write Recovery Before Read twice 10 - ns
Card Enable Setup time for WE tevwn | t.o(CE-NEH) 140 -
Address Setup for WE tavwn | tso(A-WEH)! 140 —
Card Enable Hold Time twugn 15 -
¥rite Pulse Vidth twrwn | t«(WE) 120 -
Yrite Pulse Width High twnwe | t«(WE H) 30 -
¥E High to RDY/BSY Going Low twirL - 150
Duration of write | Vpp=4.5~5.5V - twaav 6.5 -
operation Ypp=11.4~12. 6V 4.8 - IS
Vpp Setup to VE Going High tvewn 100 -
Vpp Hold from Valid SRD, RDY/BSY High tovve 0 - ns

E Controlled

(Vce=4. 5+5. 5V, Vpp=4. 5~5. 5V/11. 4~1

2. 6Y, Ta=0~607)

SYMBOL

PARANETER SYMBOL SYMBOL(PCNCIA) HIN HAX | UNIT
frite Cycle Time tavav | tew 200 -
Address Setup Time taver | t.u(A) 20 ~
Yrite Recovery Time tenax | teec (CE) 30 —
Data Setup Time for CE toven | tou(D-CEH) 60 -
Data Hold Time tenox | ta(D) 30 -
Write Recovery Before Read teneL 10 - ns
Brite Enable Setup time for CE tween | tao (FE-CEH) 140 -
Address Setup for CE taven | t.u(A-CEH) | 140 -
Frite Enable Hold Time teuwn 0 —
¥rite Pulse Vidth teeen | to(CE) 120 -
Yrite Pulse Width High tsure | t«(CEH) 30 -
[ WE Hligh to RDY/BSY Going Low teune - 150
Duration of write | Vpp=4. 5~5.5Y tenqv, 6.5 -
operation Vpp=11.4~12. 6V 4.8 - s
Vpp Setup to WE Going Iligh tyren 100 -
Vpp Hold from Valid SRD, RDY/BSY High tevv. 0 -~ |ns

1. Set CEl,CE2, OE and WE “HIGH", when

Ypp changes fros Vppl to VppH or vice versa.

I 8140798 0020574 790 W




19

ID244E01

<....<...<..<..........

‘[eu81s aseyd sjisoddo

ue f1dde jou op ‘spom jndjno ut st jeudrs ejep ay) SITyk (dI0)

ARAARRCUUAMAXAIXXXX XY
(XXX

TAaaby

wniny TI»_

~

I RE1LD]

/N1 ﬂH N

(a2

an*

FONVA3dRI-1B

(834-0)"*3

:

N

Taonag

(831)"

(Aa1-3n"*1

Aonay wanmy 1l

(3)°* "1

\___/

(BAR-V) " "y

-

ary

v)**12

4

NT 4‘

p |

4_>
z->

Jnnb

zus>

Jo>
!D>

=~>

J_>
=_>

J->
:_>

a->
=->

J_>

AS8/AH

yiva

$821ppy

Il 3140798 0020575 627 W

R " I‘ MWﬂ A

ANVRROD KA14N0D 3Sva3 ANVRROD ABANVLS
30 (31134 ALADIVIVQ dilas asvay x0 di-33a0d °4
¥ SSAFQAY qI7v4 3LIAM 113k d1A9 ALTAA

(pa11013UC) H M) 2194) weidoyy O

AT T
ANYRKOD qvax ¥aLs108x AV13q 3SV33 30
ARZY QVa3 ALIAE SALYLS aval dL13a A1A9 qaLyROLQV

=_>

-

SHARP




20

ID244E01

SHARP

‘Teudis jndut aseyd 3jisoddo

ue A1dde jou op ‘spow indino ut ST TeuSIS elep 8y} ITIYL (330N

4‘::‘4‘::4‘:» »‘::».:&:&:::%:% mmw N
, \ A
_ / \ O
@ @w @ E 2ONVQaRI-1E _J.”H ylva
/\ /) N | — .
Iamm =
II\.III/ @ « v/ulnl\ . /Iﬂ\l M i

ANVENOD Yivq 33151933
AVE3Y QvV3Y 311Ak SALVLS Qvaa

T T )

AVTI3Q 3SYEA 30 - ANYNROD KI1JNOD ASVAE QNVRROD AHQNVIS ¥
dLI8A ALAG QALYROLNY 30 (31184 ALAQIVIVA %

4 N 4 S J_>
NEY X N1y ssa1ppy
K. A :_>
dnlds ISYE3 A0 4N J3M0d °°4A
JAL13A 3LA8 3l1a

(PO11013U0) F J) 124 meidold O

$S3AAGY qI'TvA ALliad

B 4180798 002057k 563 WM




SHARP ID244E01 a1

11. Erase Operation
11.1 D C Charactristics

(Vce=4. 5~5. 6V, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60T)

PARANETER SYMBOL MIN NAX UNIT CONDITION
Yppl, Vpp2 Ope- Read Vere 0 1.5
rating Yoltage Program Verue 4.5 5.9 V | Vpp=4. 5~5. 5V

11.4 12.6 Vpp=11. 4~12. 6V
Vppl, Vpp2 Ope-| Standby Iss, - 1.6 I/0 open
rating Current] Erase Ier - 45 mA | RNS | Vpp=4. 5~5. 5V
(X16 Hode) - 20 Vpp=11. 4~12. 6V
Erase Suspend Ires - 1.6 CE1, CE2=V 4, RNS
Yec Operating | Standby Isa; - 2.0 I/0 open
Current Erase Tece - 75 RNS
(X16 Mode) Erase Suspend Icces - 22 CEl, CE2=Vx, RNS
Input Voltage Vi -0.3 1.5
Viu 3.5 Vect0. 3 v

Qutput Voltage Vou — 0.4 Iov=4mA
During Verify Vou 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="LOW".

If Yiu goes above Vect0. 3V, normal operation is not assured.

11.2 A C Characteristics (Vee=4. 5~5. 5V, Ypp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60T)
‘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 1 1TTL+C. (100pF) (including
scope and jig capacitance)
11.2.1 Erase Cycle
E Controlled (Ycc=4.5~5. 5V, Vpp=4.5~5.5V/11. 4~12. 6V, Ta=0~60%)
SYMBOL
PARAMETER : SYMBOL] SYMBOL(PCMCIA) MIN MAX | UNIT
Nrite Cycle Time tavav | tew 200 —
Address Setup Time tavwe | t.u(A) 20 -
Trite Recovery Time tonax | trec(WE) 30 -
Data Setup Time for WE tovwn | t,.(D-WE H) 60 ~
Data Hold Time twuox | ta(D) 30 -
Write Recovery Before Read twnot 10 - ns
Card Enable Setup time for WE tevwn | t..(CE-NEH) 140 -
Address Setup for WE tavwn | t.u(A-WEH) | 140 -
Card Enable HOld Tine twuen 15 -
Yrite Pulse Yidth torwn | te(WE) 120 -
Yrite Pulse ¥Yidth High twawe | tu(WE H) 30 -
YE High to RDY/BSY Going Low twnre - 150
Duration of Erase | Vpp=4.5-~5.5V twiqvy 0.9 -
operation Vpp=11. 4~12. 6¥ 0.3 — s
Ypp Setup to ¥E Going High tvrwn 100 -
Vpp Hold from Valid SRD, RDY/BSY Hight tovv. 0 - ns
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C E Controlled

(Vce=4. 5~5. 5Y, Vpp=4. 5~5. 5V/11. 4~12. §Y, Ta=0~607)

SYMBOL

PARANETER SYMBOL; SYMBOL(PCNCIA) NIN MAX | UNIT
Write Cycle Time tavay | tew 200 -
Address Setup Time tavee | tau(A) 20 -
Nrite Recovery Time tenax | trec(CE) 30 -
Data Setup Time for CE toven | tow(D-CEH) 60 —
Data Hold Time teuox | ta(D) 30 -
Write Recovery Before Read tenar 10 -
Write Enable Setup time for CE twien | t.. (WE-CEH) 140 - ns
Address Setup for CE taven | t+u(A-CEH) | 140 -
YTrite Enable Hold Time tenwn 0 -
Trite Pulse Width teren | tu(CE) 120 -
Write Pulse Vidth High tense | to{CEH) 30 -
| VE High to RDY/BSY Going Low teune — 150
Duration of Erase| Vpp=4.5-~5.5¥ tenavz 0.9 -
operation Vpp=1i1. 4~12. 6V 0.3 - s
Vop Setup to WE Going High tveen 100 -
Ypp NMlold from Valid SRD, RDY/BSY High tovve 0 - ns
1. Set CEl, CEZ2, 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. 5Y, Vpp=4. 5~5. 5V/11. 4~12. 6V, Ta=0~60°C)
PARAMETER MIN TYP NAX UNIT
Block Pair | Vpp=4.5~5.5V - 1.1]10
«| Erase Time { ¥pp=11.4~12. 6 - 1.0]110
Block Pair | Vpp=4.5~5.5V - 0.5}12.1
Trite Time | Vpp=11.4~12. 6V - 0.4|12.1
13. Voltage Timing (Ta =2 5%C)
Yeex 90
/ x tP'
Vcce
Ve x 10%
GND ....................................... e
tl.E(CE
E:E_1=(—3F§ Viu Viu 7
GN
3.5V<V u<Vec+0.3
PARAMETER SYMBOL NIN NAX UNIT
CE Setup Time t.w(CE) 4.0 - ns
CE Recovery Time teec(CE) 1.0 - S
V ¢ ¢ Falling Time tor 3.0 300 ms

Note)

Node.
ex.

Reset the Status Register S0H(5050H)
Set to Read Array Node

FFH(FFFFH)

1. Then Ycc(4.5~5.5V) is applied to the memory card and you are inserting or
removing the card, CE1, CEZ 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 timggginimug_gf 4ms).
(During this time, neither CEl nor CE2="LO¥".)

2. When Vcc 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 Node.To prevent these, it is recommmended
that using software command, reset the Status Register or set the device to Read Array

I 34140794 0020581 920 WN
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14. Attribute Nemory

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

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

EEPROX Model
Card has 2k bytes of EEPRON attribute memory.To read the attribute memory, set
REG="LOY" 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 4036 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 EEPROM Nodel. (Model no. ID244E02: 5 bytes device informations in even address
0 to 8, read only in card’'s control circuit, with the same access timming as common
genory read)

14.1 Attribute Memory Read/Write Function Chart

write operations (including attribute memory) are not allowed.

should be taken.

Testing Conditions
1)Input Pulse Level
2)Input Rise/Fall Time
3) Input/Output Timing Reference Level
4)0utput Load Capacitance

14.2 AC Characteristics (VCC=4.5V~5.5Y, Ta=(0~60°C)

0.8~3.5V
10n s

1.5V

ITTL+Ce (100pF)

(including scope and jig capacitance)

CE1ICE2|AO0O|WEJOE |[IREG| MODE Do~Dy Dy~DsSTATUS
H H X X X X High-2Z High-Z | Standby
L H L H L L |Read (x 8) Dg(even byte)] High-Z | Byte Access
L H H H L L High-Z High-Z | Standby
L L X H L L |Read (X 8) Do(even byte)] High-Z | Byte Access
H'}] L | X H L L I High-Z High-Z | Standby
L H L L H L |¥rite (X §8) D ;(even byte)} xxx Byte Access
L H H L H L XXX XXX Standby
L L X L H L |VWrite (x8) D :(even byte)| xxx Byte Acces
H L X L H L XXX XXX Standby
L X X H L L MAttribute Memoryl Do High-Z | Byte Access
rAddress 0~8
H : High D.: Input Data
L : Low Do: Qutput Data
X : High/Low not applicable High-Z: High Impedance
XXX: Don’ t Care
Notes:

1) Vhen the write protect switch is in protect-mode, the WP output signal is "HIGH" and

2) A0-All are attribute memory addresses. Addresses after Al2 are not decoded, so care

B 4140798 0020582
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14. 3 Attribute Hemory Read Cycle

(Vcc =4, h~5, 5V, Ta= 0*60°C)

SYNBOL
PARAKETER SYNBOL | SYMBOL(PCMCIA) NIN NAX UNIT
Read Cycle Time ter ter 300 -
Address Access Time tace t.(A) - 300
Card Enable Access Time tee t.(CE) - 300
Output Enable Access Time | toe t.(OE) - 150
Output Disable Time from CE ta1s(CE) — 100 ns
OQutput Disable Time frou_QE tor ta1.(OE) - 100
Output Enable Time from EEF tea(CE) 5 -
Output Enable Time from OE tea(OE) 5 -
Data Valid from Add Change tou t.(A) 0 -
O Attribute Memory Read Cycle
le ten
ADDRESS L¥PUT ><
(AD~A9)
. ‘ tn(A). — t-(A) —
S NAANNRY AT I7
K<—  G(CE) —> —f&—— t. . (CE)
— N / / /
CEENNNNNN &S */ /S

OUTPUT DATA BI-IMPEDANCE

e— t.(0E) —

(Do-D+)

t.a(0E)

e————— t41. (OE)

.

DATA OUTPUT IS VALID

NN

1., (CE)

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

2. The output data becomes valid when last interval, ta(A), ta(CE) or
ta(0E) have concluded.
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14. 4 Attribute Memory Write Cycle

WE Controlled

(Vec=4.5V~5.5Y, Ta=0~60C)

SYNBOL

PARANETER SYMBOL | SYMBOL(PCMCIA) NIN ¥AX UNIT
Yrite Cycle Time twe tew 10 - ms
¥rite Pulse VWidth twe t.(¥E) 180 - |
Address Setup Time tas t.u(A) 10 -
Data Setup Time for WE tos t. . (D-WEI) 100 -
Crad Enable Setup Time tees t..{CE) 0 -
Output Enable Setup Time toes t,.(OE-YE) 45 - ns
Address Hold Time tan 260 -
Trite Hold Time teu 0 —
Output Enable Hold Time toen 70 -
¥E HIGH Hold Time twen 9.9 - ms
Data Hold Time tou t. (D) 80 - ns
'CE Controlled (Vec=4.5V~5.5Y, Ta=0~60°C)

SYMBOL

PARAMETER SYNBOL | SYMBOL(PCNCIA) NIN NAX UNIT
Write Cycle Time twc tew 10 - m s
¥rite Pulse Vidth twp - tw(CE) 210 -
Address Setup Time tas t.u(A) 10 -
Data Setup Time for CE tos t..(D~CEH) 100 —
Write Enable Setup Time twes t,o(YE) 0 —
Output Enable Setup Time toes t..(0E-CE) 45 - ns
Address Hold Time tan 260 -
Vrite Hold Time twu 0 -
Output Enable Hold Time toen 70 -
CE HIGH Hold Time tcen 9.9 - ms
Data Hold Time ton ta (D) 80 - ns
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O Attribute MNemory Write Cycle (VE Controlled)
ADDRESS .

(A0~A9) 3!5 : : : j : : : : : j : : : : X o
Etu(ﬂ) =€~ tan < ten

= ok 777777

t.. (CE) '

" LT e e TOONANNNNN

jer——— t.(F}f) ——

" X vt X

DATA INPUT
(Dy-Ds)

’ t.. (D-FEB) nd
(De=D3)

O Attribute Nemory Write Cycle (CE Controlled)

ADDRESS

(A0~A9) " : j n
>Et..(l\) tan j -
@ l‘ 71 &R

tean

t.(CE)

« T e o BN
T T  YTTTTT

DATA INPUT
(De-Dr)

t..(D-CEH} ta(D)

DATA OUTPUT
(Do-Ds)

Note: To write attribute memory, REG="LOW" and either CE2="LOY" or else CE2="HIGH" and
AO="LOY¥".
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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 Haximum
Ratings. Operation beyond the Recommended Operating Conditions is not recommended
and extended exposure beyond the Recommended Operating Conditions may affect
device reliability.

¥riting 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.

When 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.

B 8180798 002058k 402 WM
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17.External Diagrams
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