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®l1andle 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
precautions outlined in the following paragraphs. In no event shall the company be liable for any
damages 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 Paragraph (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 foilowing 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 extremely
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 Paragraphs
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 1D240L02 is a 20MB Flash Memory PC Card conforms to PCMCIA Release 2.0.

2. Fcatures
2.1 Type 20MB Flash Memory Card
(Conforms to PCMCIA Rel.2.0)
2.2 Memory Capacity

Common Memory

Attribute Memory

20M words X 8 bits or 10M words X 16 bits
No EEPROM Model

2.3 Supply Vollage
Read Cycle V=505V, Vppy, Ve =0~ 1.5V
Read/Program/Erase Cycle Ve =5%0.5V, Vi, Vi =12.0V +0.6V
2.4 Erase Unit Block
(64k bytes/byte access, 128k bytes/word access)
2.5 Program/Erase Cycles 100,000 cycles
2.6 Interface Parallel 1/O Interface
2.7 Function Table See Function Table in page. 6
2.8 External Dimensions 54X 85.6X3.3 mm
2.9  Pin Connections See Pin Connections in page. 4
2.10 Type of Connector Conforms to PCMCIA Rel.2.0 Card Use Connector
(Card connector : JC20-J68S-NB3 JAE or FCN-5681068-G/0 Fujitsu
or ICM-C68S-TS13-5035A JST)
2.11 Average Weight 30g
2.12  Operating Temp Range (1o 60C
2.13 Storage Temp Range —201t065C

2.14 External Appearance External appearance shall be free of any dirt, cratches and abnor-
malities that could adversely affect sales.

2.15 Manufacturer’s Code The manufacturer’s code shall be printed on the memory card di-
rectly or on the seal which is then attached to the memory card.

2.16 Brand Name The user’s brand name will be used.

2.17 Not designed or rated radiation hardened.
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3. Block Diagram

Cand
Connector
P_' CMCSa
Vs - Dis
[, Do Dy | Do Dy
A~ Aw
MWE,
Ao Az JR——
v MWE,
RY/BY
15
e L Ve Voo Veo Vet Voo Voo
REG ; 1 4 4 4
CE & Ve Voo PWD Vep Voo PWD
CE: T 8Mbit Flash Memory 8Mbit Flash Memory
WE ) Do-D1 CE N Do~Dy CE
OF ) Ao~ Ao WE M- Ao~Ap WE
CARD - RYRAY OF RY/BY OF
CONTROL GND GND
CIrCcunt
. 20 L] L I
» L] L] L] [ ]
Vepr Voo Veo Ve Ve Vo
Vep  Vecc PWD Ver Ve PWD
8Mbit Fiash Memory 8Mbit Flash Memory
Do~ Dy CE | Do~D7 CE
» Ao Al WE - P Ao~Arg WE
! ,RYRY OE RYBY OE
GND GND
RDY/BSY
wp
WP
BVD;
BVD,; I
Vee N
Lg
Ver
PPl N
)
Chy
Chr
GND
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4.Pin Conncctions
PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL

[ GND 1% \ 35 GND 52 Vip
2 D, 19 A 36 CD, 53 An
3 D, 20 A 37 Dy 54 An
4 D« 21 A 38 D, 55 Aa
5 Dy 22 A, 39 Dx 56 A,; (NC)
6 D, 23 Aq 40 Dy, 57 NC
7 CE, 24 As 41 D5 58 NC
8 A 25 Ay 42 CE, . 59 NC
9 OE 26 A, 43 NC 60 NC
10 Au 27 A 44 NC 61 REG
11 A,y 28 A 45 NC 62 BVD,
12 Aq 29 Ay 46 Ay 63 BVD,
13 A 30 D, 47 A 64 Dy
14 Ay 31 D, 48 Ay 65 Dy
15 WE/PGM 32 D, 49 Ay 66 Dy
16 RDY/BSY 13 WP 50 A 67 CD,
17 Vee 34 GND 51 Ve 68 GND

Pin Descriptions :

Dy~ Data Bus (Input/output)

Dy ~Dys Data Bus (Input/output)

Ap~Ax Address Bus (Input). Ay, is the most significant bit.

CE,. CE, Card Enable (Input)

OE Output Enable (Input)

WE/PGM Write Enable/Program (Input)

CD,, CD, Card Detect (Output) (Card Inserted Detection Signal)

wp Write Protect (Output) (in write protect mode, the WP output signal is "HIGH" )

A Program/Erase Power Supply (Even Byte)

Vira Program/Erase Power Supply (Odd Byte)

REG Register Select (Input)

BVD,. BVD, Battery Voltage Detect (Always "HIGH™)
RDY/BSY Ready/Busy (Qutput)
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5. Function
5.1 Memory Block
5.1.1 Memory Configuration 8Mbits Flash Memory X 2(} Devices.
5.1.2 Memory Erase Unit Block Erase
Block: Byte Mode 64k bytes
Word Mode 128k Lytes
Dis Dg D7 Do
High Byte Low Bytc X 16 mode
Even Bytc X8 mode
13FFFFFH
DEVICE PAIR 9 P s
L) ] i
J R
P20000H ) Foooon] A%
MIVER G o] e
HFFFFFH ;o poooon):
;o cETm
' Connnll
DEVICE PAIR 8 N REFFN
N Booon |
DAL
FOOOOO0H H Aot
_— T T DIREEEY )
FEFFEFII o N el ool
: : SEFFIN] o
; . B soooonf S IM
IM X 8hits v IMX8bits sl o X Rbits
: : e 000000
DEVICEPAIR 7 = SUFFRI
. : 3 0001}
| SFFFFN e
' SODNOTIY 27
4 SFFIFH
DEVICE PAIR 4 - 6 L
Vo a0k
ROOOO0H e BT
TFFFFFIN Pt B
e
DEVICE PAIR 3 ¥ ommiiL
SU00N0H
SFFFFFH Block Pair
DEVICE PAIR 2
400000H
IFFFFFH
DEVICE PAIR |
200000H L
IFFFFFH
DEVICE PAIR 0
0000H

Dcvice Pair
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5.2 Function Table

CE,|CE, | Ay { WE OE |REG]| Vipr | Virz | Vee Operation D,-D; Dg-Dys Status

H H| X | X X H | Vi | Ve | Veo Hi-Z Hi-Z Standby
L I L H L H | Vi | Ve | Vee Read (X8) Do (Even) Hi-Z Byte
L I H H L H | Vep | Ve | Vee Read (X8) Do (Odd) Hi-Z Byte
L L X 11 L | Vipr | Ve | Vee Read (X16) Do (Even) | Do (Odd) Word
H L X H L H | Vier | Ve, | Vee Read (X8) Hi-Z Do (Odd) Byte
L X X X I H | Vip | Ve | Vee | Outpu Disable Hi-Z Hi-Z Byte
1 L X X H H | Vie | Verr, | Vee | Outpu Disable Hi-Z Hi-Z Byte
1 H L L H H | Vipn | Verx | Vee | Program (X8) | Di (Even) | Don’t care Byte
L H 3] L H It | Veox | Veen | Ve | Program (X8) | Di(Odd) | Don’tcare Byte
L L X L H H | Vipn | Vien | Ve | Program (X16) | Di (Even) | Di (Qdd) Word
H L X L H I | Vepx | Vipn | Voo | Program (X8) | Don’t care | Di (Odd) Byte
L 1 L H L H | Vien | Viex | Vee | Verify (X8) Do (Even) Hi-Z Byte
L i H H L H | Vipx | Vepr | Vee | Verify (X8) Do (Odd) Hi-Z Byte
L L X H L H | Vieu | Veen | Ve | Verify (X16) | Do (Even) | Do (Odd) Word
[ L X H L H | Veex | Vern | Veo Verify (X8) Hi-Z Do (Odd) Byte
L i H L L H | Vi | Viex | Veo | k1 Prohibited — — —
L H L L L I | Viex | Veenr | Voo | %1 Prohibited - — -
L L X L L H ] Vepn | Vi | Vee | *1 Prohibited — — —
1 L X L L H | Viex | Vern | Vee | %1 Prohibited - — —

*1. Do not use this mode as it will result in write errors.

H . High L : Low X > Don't Care

Di . Input Data Do I.Outpul Data Hi-Z . High Impedance

Ve 45~5.5V Virr, - 0.0 ~ 1.5V Very  © 114 ~ 12,6V

Vipx 2 Vpp, 0 Vigy

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)

. i | Bus Cyel First Bus Cycle Second Bus Cycle
Commanc us Lyeies Operation | Address Data Operation | Address | Data Input | Data Output
Read . FFIY - — _ _
Array/Reset : Wiite RA (FFFFH)
Read
. . 90H/ ) _ 1iD
lmell.lgcnl 3 Write DA (9090H) Read 1A
Identifier
Read Status . 70H/
d DA — SRD
Register 2 Write DA o70my | Re
Clear Status . 50H/ . - _ ___
Register ] Wiite DA | (50501
Erase
- . 200y . DOH/ .
Selug/Emse 2 Write BA (2020H) Write BA (DODOH)
Confirm
Frase
) - . BOH/ . DOH/ _
Suspend/Erase 2 Write BA (BUBOH) Write BA (DODOH)
Resume
Byte Write . 40H/ . | ) .
Setup/Write 2 Write WA (4040H) Write WA WD
Alternate 100
Byte Write 2 Write WA / Write WA WD —
. . (1010H)
Setup/Write

Note) 1. This Table shows the basic from of Erase, Verify and Program Verify.
Refer Programming Flowchart, Erase Algorithm in detail.

2. Bus operations are defined in function table in page 6.

3. IA | Device ldentifier Address 11D ; Device Identifier Data
1A 1D
DA 8Bits 8Bits 16Bits Byte Word
(Even Device) | (Odd Device) (8Bits) (16Bits)
Manufacturer Code | 000000H ~ 1FFFFFH 000000H 00000 1H 000000H 89H 8989H
Device Code 0000001 ~ IFFFFFH 000002H 000003H 000001H A2H A2A2H

RA I Read Address WA | Write Address WD © Write Data
DA Device Address (Any Address iﬁ device is acceptable.)

BA . Erase Block Address (Erase Size is 64k Bytes.)

SRD ! 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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d

b

c)

d

f)

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 (90H/9090H)

After writing this command into the Command 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 :(7011/7070H)

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 ecrror. 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.
Frase 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 Vp= Vpp; 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. When erase is completed, the Erase Status bit should be checked. If erase error is
detected, the Status Register should be cleared.

Erase Supend/Erase Resume Command : (BOH/BOBOH) / (DOH/DODOH)

The Frase 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. Poll-
ing the WSM Status and Erase Suspend Status bits will determine when the erase operation has been suspended.
RDY/BSY pin will also transition to V. At this point, a Read Array Command can be written to the Command
User Interface 1o read data from blocks other than that which is suspended. Vpp must remain at Vepy 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 WSM Status bits of the Status Register will be automatically cleared and RDY/BSY pin will return to V.
After the Erase Resume is written, the device automatically output Status Register data when read.

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

This command is functional when Vyp = Vppyy 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 WSM 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

bit7 bit6 LIS bit4 bit3 bit2 bitl bit0
SR.7 SR.6 SRS SR 4 SR.3 SR.2 SR.1 SR.O
WSMS ESS ES BWS VPPS RFU RFU RFU
Register Contents
SR.7 = Write State Machine Status
1 =Ready Whenset 1" s, read, erase, data write is acceptable.
0=Busy

SR.6=Erase Suspend Status

— Gy . Check whether Erase Suspend Command is executed
1 =Erase Suspend

X or not.
0=Erase In Progress/Completed

SR.5=Frase Status
1 =Error In Block Erase

Set “1” s when fail to Erase.

Reset by the Clear Status Register Command.
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 Set “1" s when Vpy, which is needed in Byte Wrile Of
1=V Low Detect ; Operation Abort Erase operation, is below Vppy;. Reset by the Clear
0=V OK Status Register Command.

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

Word Access X 16 bits

bit15 bit8  bit7 bit0
[SR.15[SR_14][SR.13[SR.12[SR.11[SR.10] SR9 | SR8 | SR.7 | SR6 | SR.5 | SR4 [ SR3 [ SR.2| SR.1 | SR.0 |
Odd Byte device Even Byte device
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5.5 Programming Flowchart

(Byte Mode)

Vee=5V, Vppi or Vpp2=VprH

—]

¥
[ Set Address J

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

]

r Write Program Data J

SR.7=17 NO

___or
RDY/BSY="H"?

*2. Vpp Range
Error

%2, Data Write
Error

NO

Last
Address?

YES

*|. Read Command
Command=(FFH)

Vepi=Vpp2=VprL

Note) * I. Write FFII after the last block write operation to reset the device to Read Array Mode.

% 2. If error is detected, clear the Status Register before attempling retry or other error recovery.
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Programming Flowchart

(Word Mode)

Vee=5V. Vep1=Vpp2=Vppa

—
I Set Address J
¥
| Y=0 |
h

Write Setup Command
Y =0 Command=4040H or 10J0H
Y=1 : Command=FF40H or FFI0H
Y =2 . Command=40FFH or 10FFH
¥

Write Program Data E::z:l E:] =1

Y=0 Program Data=PDPDH
Y=1: Program Data=FFPDH
Y =2 . Program Data=PDFFH!
b *2 *2
NO YES

SR.3=0?
and
SR.I1=0

%*2. Vpp Range
Error

YES

SR.4=0? NO
and
SR.12=0? *2. Data Write
Error

NO

Last
Address?

*]. Read Command
Command=(FFFFH)

Veri=Vpp2=VppL

Note) * 1. Write FFFFH 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.
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5.6 Erase Algorithm

(Byte Mode)

Veoe™5V, Vppl or Vem=Vppi

|

Y
Erase Setup Command
Address=FErase Block Address
Command=(20H)

1
Erase Confirin Command
Address=FErase Block Address
Command=(D0OH)

|

Erase Suspend

NO

SR.7=17? or
RDY/BSY="H"?

YES
0 =
YES
NO
¢ =
YES
NO Last
Block?
YES

*|. Read Comimand
Command=(FFH)

Ver1=Vpp2=VrppL

Loop

YES

%*2. Vpp Range
Error

*2. Command
Sequence
Error

*%2. Block Erase
Error

Note) * |. Write FFH after the last biock 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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Erase Algorithm

(Word Mode)

Vce=5V. Vpp1=Vpp2=VpprH

Erase Suspend

| Y=0 |

Erase Setup Command
Address=FErase Block Address
Y =0 Command=2020H
Y=1 ! Command=FF20H
Y=2 ! Command=20FFH

I

Erase Confirm Command
Address=FErase Block Address
Y=0 . Data=DODOH
Y=1 ! Data=FFDOH
Y=2 ! Data=DOFFH

Loop

%*2. Vpp Range
Error

*2. Command
Sequence
Error

NO

SR.3=0?
and
SR.I1=()?

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

* 1. Read Command
Command=(FFFFH)

l

Vep1=Vpp2=VppL

NO

*2. Block Erase
Error

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. Absolutc Maximum Ratings
PARAMETER SYMBOL RATING UNIT

Supply Voltage Ve —03t07.0 A
Input Vollage Vin —0.31t0 Vet 0.3 (Max © 7.0) \Y
Output Voltage Vour —0.310 V103 (Max : 7.0) \Y
Operating Temperature Tore 0to+60 C
Storage Temperalure Tsia ~20 to+65 C

7.Recommended Operating Conditions

PARAMETER SYMBOL Min. Max. UNIT
Operating Temperature Torg 0 +60 C
Supply Voltage Vee 45 55 Vv
Input Voltage High Vi 35 Veet0.3 \Y
Input Voltage Low Vi —03 1.5 \

8. Capacitance

PARAMETER SYMBOL Min. TYP Max. UNIT CONDITION
Input Capacitance Cw — 17 - pF Vee=5VE10%
Input/QOutput Capacitance Cio — 17 — pF f=1MHz, Ta=25T
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9.Recad Opcration
9.1 DC Characteristics (Vee=4.5~5.5V, Ta=0~607)
PARAMETER SYMBOL| Min. TYP Max. | UNIT CONDITION

Operating High Temperature Vee 45 . 55 v

Voltage Low Temperature

Current Static Operatin Current Isp - — 2.0 mA X16. Address

Consumption * ' | Dynamic Operating Current | I — — 80 PingPong

Input Voltage Level High|  Vyy 35 - Vee 103 _
1 Vol = \Y Vee=4.5~5.5V
Input Voliage Input Voltage Level Low | V. —-03 — 1.5 “
Ap~ Ay Dy~ Dys —10 70

Input Current HA V=V, 0V

CE,. CE,, OF, WE, REG -70 - 10
. o= —2mA (¥ %)
Output Voltage High Vou | Vee- 03 o o v Ton= —4 A (¥ Y
Low VoL — — 0.4 lop =4mA

PingPong : Scan the target address. with accessing the !argét and another address alternately.

%1 (1) Static Operating Current . With the memory card':s voltage at 5.5V and the CE,, CE, OE, WE and
REG signals "HIGH™ (V= Ve —0.2V), A, signal “LOW” (V; £0.2V) the current consumption
is measured with the output open.

(2) Dynamic Operating Current . With the memory card’s V¢ at 5.5V and Vpp = Vppz at 12.6V,
current consumption during access is measured with the output open.
(Access time . 200ns) The current depends on addressing.
*¥2  Dy~Dys
*3  BVD,, BVD,.RDY/BSY, WP

9.2 AC Characteristics (Vec=4.5~5.5V, Vp=0.0~1.5V, Ta=0~607C)

Testing Conditions:

1) Input Pulse Level _ . 0.8~35v
2) Input Rise/Fall Time : 10ns
3) Input/Output Timing Reference Level . LSV
4) Output Load . ITTL+Cy (100pF) (including scope and jig capacitance)
9.2.1 Read Cycle (Vee=4.5~5.5V, V;p=0.0~1.5V, Ta=0~60C)
PARAMETER SYMBOL |SYMBOL (PCMCIA)] Min. Max. UNIT
Read Cycle Time tavav tn 200 —
Address Access Time tavov t, (A) — 200
Card Enable Access Time teigv 1, (CE) — 200
Output Enable Access Time toLgy t, (OE) — 100
Output Disable Time from CE * triqv 14 (CE) — 90 ns
Output Disable Time fromnOE * tougz tyis (OE) — 90
Output Enable Time from CE teLox t., (CE) 5 —
Output Enable Time form OF toLgx t.. (OE) 5 —
Data Valid from Add Change t, (A) 0 —

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




SHARP | .

ID240L02

ORead CYCLE (1) (CE,= Vyy Fixed), 8bits Output

LR

—
Address )
\

L A) {A)

SR NNAANRN S N 772474 444

. \\\\\\\\\ L1/

~

—

ta(OE) tai( CE)
(OE)

o

Dowt
(Do DY HI-IMPEDANCE - / / (
\ \ \ DATA QUTPUT IS VALID —>———
tenl OE) \

- N

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

ORead Cycle (2) (CE, = Vy, Fixed), 8Bits Output

y 4
Address
\ \

¢ TITTOITY 77777777

" AN L1/

L(OE) R 14{CE)
1en{ CE) ¥ L4l OE)

Doul

(DaDyo) H! IMPEDANCE - : \

mo L DATA OUTPUT IS VALID P
tenl OF) A\ /

lt———»

m

—

&

o

Note) 1. WE="J1IGH", during a read cycle.
2. Either “HIGH” or “LOW" in diagonal areas.
3. The output data becomes valid when last interval, t, (A), t, (CE) or t, (CE) have concluded.
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ORead Cycle (3), 16Bits Output

R

A

Addrcess
WA (A R
a8 777771777
MO / /
W 1{CE)
AN (1L
\ 4/ /
1.(OE) . 14i(CE)
: {enl CE) 1an(OE) >
Dout - . T\
DDy M IMPEDARCE (7// DATA OUTPUT IS VALID /—>——
(m(()E) '\ \ \ \ )
Note) 1. WE="HIGI", during a read cycle.
2. Either “HIGH" or "LOW" in diagonal areas.
3. Change CE, and CE; at the same time.

4. The output data becomes valid when last interval, t, (A), (CE) or t, (CE) have concluded.

10. Programming Operation

10.1 DC Characteristics

(Vee=4.5~5.5V, Vpp=11.4~12.6V, Ta=0~607)

PARAMETER SYMBOL Min. Max. UNIT CONDITION
Read Vere 0 15
Vipr. Vi Operating \Y
Voltage Progra Vpp
i rogram o 114 12.6
Viprs Vpp: Operating Read lsna — 1.6 Input open
Current
(X 16 Mode) Program Ly . 20 A RMS
V. operating Standby Ism — 2 Input open
Current Program Toe — 75 RMS
\% —03 1.5
Input Voltage L
Vi 35 Veet03 |
Output Voltage Voo - 0.4 lo, =4mA
During Verify Vou Vee—0.5 - loy=—2mA

Note) L.

2.
3.
4.
5.

Keep Vpy including its overshoot, below 13V,

Do not turn on or turn off during CE= "LOW".

Power on V. before power on V., power off V. after power off Vpp.

If V,,, goes above V1 0.3V, normal operation is not assured.

Card insertion or removal while applying Vpp= 12V may cause a loss of integrity.
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10.2 AC Characteristics (Ve =4.5~5.5V, Vip=11.4~12.6V, Ta=0~607)

Testing Conditions

1) Input Pulse Level D 0.8~3.5V

2) Input Rise/Fall Time . 10ns

3) Input/Output Timing Reference Level . 1Y

4) Output Load * ITTL +C, (100pF) (including scope and jig capacitance)

10.2.1 Program Cycle

WI: Controlled v (Vee=4.5~5.5V, Vpp=114~12.6V, Ta=0~607)
PARAMETER SYMBOL SYMBOL (PCMCIA) Min. Max. UNIT

Write Cycle Time tAvav tew 200 -

Address Setup Time tavwi. to (A) 20 —

Write Recovery Time lwiax t. (WE) 30 —

Data Setup Time for WE yvwii 1, (D-WEH) 60 —

Data Hold Time twiinx t, (D) 30 —

Write Recovery Before Read twiel, 10 — ns

Card Enable Setup time for WIX tiLw 1., (CE-WEH) 140 — ‘

Address Setup for WE tavwit t, (A-WEH) 140 —

Card Enable Hold Time twinen 15 —

Write Pulse Width twiwi tw (WE) 120 —

Write Pulse Width High twhiwt, tw (WEH) 30 . —

WE High to RDY/BSY Going Low twiike — 150

Duration of write N -

operation wiovi 48 s

V;p Setup to WE Going High typwin 100 —

Vi Hold from Valid SRD, RDY/BSY High tovve 0 — "

CE Controlled (Vee=4.5~5.5V, Vpp=114~12.6V, Ta=0~60TC)
PARAMIETER SYMBOL SYMBOL (PCMCIA) Min. Max. UNIT

Write Cycle Time tavavy tew 200 -

Address Setup Time tavi, t (A) 20 —

Write Recovery Time tnAx t,.c (CE) 30 -

Data Setup Time for CE thvin t., (D-CEH) 60 —

Data Hold Time trnx t, (D) 30 —

Write Recovery Before Read oL 10 —

Write Enable Setup time for CE twirn t.,, (WE-CEH) 140 — ns

Address Setup for CE : taven t., (A-CEH) 140 —

Write Enable Hold Time S—— 0 —

Write Pulse Width teLen tw (CE) 120 —

Write Pulse Width High tence tw (CEH) 30 -

WE High to RDY/BSY Going Low —_— — 150

Duration of write t

operation FHQVI 43 - "

Vi Setup to WE Going High tvprn 100 —

Vi Hold from Valid SRD, RDY/BSY High | tqw 0 — "

. SetCE,, CE, OE and WE "HIGH", when Vpp changes from Vppy 1o Vppy Or vice versa.
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11. Erase Opcration

11.1 DC Charactristics (Vee=4.5~5.5V, Vpp=11.4~12.6V, Ta=0~60T)
PARAMETER SYMBOL Min. Max. UNIT CONDITION
Read \ 0 1.5
Vl'l'lv YI‘I‘Z AV}
Operating Voltage Program Viene 4 126
Standby Isiz - 1.6 1/O open
Vipr. Vin
Operating Current Erase Iyp o RMS
(X 16 Mode) 2 mA .
Erase Suspend | — 1.6 CE,, CE,=V;;, RMS
V. Operating Standby Isps — 2.0 1/0 open
Current Erase | — 75 RMS
(X 16 Mode) Erase Suspend Teers — 22 CE,, CE, =V, RMS
V” - 03 ] 5
Input Voltage - v
P ¢ Vi 35 Vot 03
Output Voltage Vo _ 04 I, =4mA
During Verify Von Vee—0.5 — loy= —2mA

Note) Power on V. before power on V., power off Vi after power off V. Keep Vyp including its overshoot,
below 13V Card insertion or removal while applying Vi»= 12V may cause a loss of integrity. Do not
turn on or turn off during CE= “"LOW" .
If V,,y goes above V-+0.3V, normal operation is not assured.

[1.2 AC Characteristics (Ve =4.5~5.5V, Vpp=11.4~12.6V, Ta=0~607C)

Testing Conditions.

1) Input Pulse Level © 0.83~3.5V
2) Input Rise/Fall Time > 10ns
3) Input/Output Timing Reference Level M )\
4) Output Load . ITTL+C, (100pF) (including scope and jig capacitance)
11.2.1 Erase Cycle
WE Controlled (Vee=4.5~5.5V, Vpp=11.4~12.6V, Ta=0~60TC)
PARAMETER SYMBOL SYMBOL (PCMCIA) Min. Max. UNIT
Write Cycle Time tAvay tew 200 —
Address Setup Time tavwL t, (A) 20 —
Write Recovery Time twitax tec (WE) 30 -
Data Setup Time for WE [— t., (D-WEH) 60 —
Data Hold Time twinx t, (D) 30 —
Write Recovery Before Read twiGt 10 -
Card Enable Setup time for WE teLwn .. (CE-WEH) 140 — n
Address Setup for WE tavwil t, (A-WEH) 140 —
Card Enable Hold Time [T ' 15 —
Write Pulse Width twLwi tw (WE) 120 -
Write Pulse Width High twirwi tw (WEH) 30 —
WE High to RDY/BSY Going Low twirL — 150
Duration of Erase (
operation whigv2 03 _ s
Vyp Setup to WE Going High typwil 100 —
V,p Hold from Valid SRD, RDY/BSY High (0 0 — "
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CE Contorolled (Vee=4.5~5.5V. Vpp=11.4~12.6V, Ta=0~60)

PARAMETER SYMBOL. SYMBOL (JEIDA) Min. Max. | UNIT

Write Cycle Time tAvav tew 200 —

Address Setup Time taveL . (A) 20 —

Write Recovery Time 111X t,.c (CE) 30 -

Data Setup Time for CE thven t., (D-CEH) 60 —

Data Hold Time m— 1, (D) 30 -

Write Recovery Before Read tene, 10 — s
Write Enable Setup time for CE tween t,, (WE-CEH) 140 —

Address Setup for CE Laven t., (A-CEH) 140 —

Write Enable Hold Time tenwa 0 —

Write Pulse Width terem tw (CE) 120 —

Write Pulse Width High e, tw (CEH) 30 —

WE High to RDY/BSY Going Low g, — 150

Duration of Erase :

operation trrigva 03 —_— S
Vyp Setup to WE Going High - 100 —

Vyy Hold from Valid SRD. RDY/BSY ligh | toww. 0 — "

1. Set CE,, CE,, OE and WE "HIGH", when V» changes from Vipy, toVppy; or vice versa.
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12. Block Erasc and Data Write Characteristics
(Vee=4.5~5.5V, Vpp=11.4~12.6V. Ta=0~60C)

PARAMETER Min. Typ. Max. UNIT
Block Pair Erase Time - 10 10
S
Block Pair Write Time . 04 21
13. Voltage Timing (Ta=257T)
VerX90%
! ! \ | (¥
Va—
Ver
VeeX 100
GNI) ............................................................. -
ol CE)
R /1 Vm -} Ve 7-
CEr CE:
GND
3.5V<VI<Vee+0.3
PARAMETER SYMBOL Min. Max. UNIT
CE Setup Time t, (CE) 4.0 — ms
CE Recovery Time t,.. (CE) 1.0 — /S
' . ™ 3.0 300 ms

Note) 1.

When V- (4.5~5.5V) is applied to the memory card and you are inserting or removing the card,

CE,, CE, 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 CE, nor CE,= “LOW" )

2. When Vo is turn on, if the condition (for example, V. 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 recommended that using software command, reset the Status

Register or set the device to Read Array Mode.

ex.
S0H (5050H)
FI'H (FFFFII)

Reset the Status Register
Set to Read Array Mode
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14. Attribute Mcmory

The attribute mesmory holds the attribute information of the card such as the type of card, bit configuration, speed and

SO on.
No EEPROM Model: This card has no EEPROM attribute memory.
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15. Specification Changcs

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

16. 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. ‘

(O Writing 1o the memory card can be prevented by switching on the write protect switch on the end of the memory

card.

O 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.

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

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

(O When the memory card is not being used, return it to its protective case.

(O Do not altow the memory card to come in contact with fire.
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17. External

Diagrams
Note:The thickness of the design seal does not contain.

#35 #68
fF-Ssssssssssssasissassitassssssssssdl
#1 #34
50. 8 3. 3=0.1 (Connected part:Note)
2.3 2-RO. 6.0 Jj L 1. 6005
|
wi K
| = S
|_© =
ME
53 E — E
FRONT 2-R2 BACK
54::01 3 3’:0_2
(Base substance:Note)
Back
Write-Protect Switch l :@
41.3 «— -
! | Protected
ENLARGEMENT OF THE WRITE-PROTECT SWITCH
oLICABLE SCALE UNIT A
HODEL
171 mm CH, DATE REVISE CHARGE
THICKNESS _I:_EF(;ERNC; MATERIAL FINISH i MEMORY CARD
e T T 999— i " 16 EXTERNAL DIAGRAMS
\:)-9’ M IMAGE DEVICE ENGINEERING DEPT. 2 PCMCIA Rev. 2.0 TYPE1
W“ INTEGRATED CIRCUITS GROUP
J . ! SHARP CORPORATTON orawinG No.|  IMCOO1-A102
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. Packing Spec
Parts List

18_ Packing SPECifiCQTionS. 1. Label the Modet No.

of the card.
Parts Name ) E
. . . h H
Side ach memory card |

. (The frontside of thi
Flexible Plastic Case is released. and the 1|

Inner Carton point. so that the coi
(25 pieces contained) In the figure.)

Outer Carton
(100 pieces contained)

Connector

IC Memory Card

3. The Inner carton ct
case. (Note 1.)

Back Panel Quter Case

(400 pieces contained) 4. The product name. L«
Model No. and are either written

Maonufacturing No. on the label which

o N | >

/
20m0 rLamn g ] Note 4 S. The outer carton ci

IpzsoLog
YYWEXSSSS

6. The product name. L
are elther written
on the label which

7. The outer carton I:
—- contains 4 outer cit

8. The product name. L¢
are either written
label which Is ther

Connector Side Front 1 C Memopy Card
Panel

® N\Flexible Plastic Case

2 ? ]
— &i

CD Ilnner Carton
(25 pleces contained) 1

N
=

/‘

R\

Quter Carto
(100 pleces conte
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Packing Specifications

f.Label the Model No. and Manufuring No. on the back panel
of the card.

Note 1. The Least packing unit Is 25

2. Each memory card Is contained in the flexible plastic case.
(The frontside of the card comes to the ptace where the card
I's released. and the connector side Is placed against to this
peint. so that the connector is not touched by finger.as shown

in the figure.)

3. The Inner carton contalins 25 pleces of the card with the
case. (Note 1.)

4 The product name. Lot no. (product no.).quunflty and the date
are elther written directly on the Inner carton. or printed

on the label which is then attached on inner carton.

S- The outer carton contalns 4 Inner cartons. (Note 2.)

6. The product name. Lot no. (product no-).quantlfy and the date
are elther written directly on the outer carton. or printed

on the label which is then attached on the outer carton.

7. The outer carton Is then put In the outer case. which
- contalns 4 outer cartons. (Note 3. )

8. The product name.Lot no. (product no- }. quantity and the date

are elther written directly on the case or printed on the

label which Is then attached on the case.

Cuter Case

(400 pieces contalined)

Z 4

pleces. which Is the number
contained in the inner carton.

2. The space Inside the outer carton
Is filled card board.

The other size of outer tase may
be used If there Is not enough
quantity to fill the normal outer
case which can contain & outer
cartons.

4. Area size of lLabel and denetations
are follows. Lunit:mm]

w
.

20MB FLASH  Model No.
ID240L02 ==
YWWBXSSSS

Serjial No.
User Code
Week of the year

Lowest number of A.D.
(200Y years WW the week)

@ Outer Carton

SCALE UNIT
APPLICABLE K
HoDEL mm CH. DATE REV ) SE CHARGE
THICKNESS [DEFFERENCE| MATERIAL FINISH

(100 pleces contained)

DATE 1999. 11. 16

NAME ID240LO02

Packing Specificatlions

_ .M"“')f;.

VMASE DEVICE ENSINEERING DEPT 14

INTESRATED CIRCUITS SROUP

raving Nol IMC291-J100

SHARP _CORPORATION
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19. EXTERNAL APPEARANCES

CONNECTOR SIDE

FRONT

PANEL

/ 3
‘( TEM ),
Note

V1§78, FORRTRNILITTAL
. Do not touch the terminals.
|2 h-FEMIFED, WEMID, BUEBREST
L HWTTFEW,

This card should not be subject to flexing or
. expose foimpacl.
lf 3 B3 38 @NEXECHTTSWL,

Avoid heat, moisture and direct sunfight.

MEMO

20HB FLASH

1D240L02
: NO.  ohiiexssss &

WRITE PROTECT —
R o]

MADE IN JAPAN

Q D

Labeling position

BACK PANEL

Back

Ground |White

Text BlLack

warranty

Information BLO.Ck

Design Refer to above figure

Label Size and Denotations
20MB FLASH _ Meodetl Ne
ID240L02 == "
YWWBXSSSS

Serlial No.
User Code

Week of the year

=

Lowest number of A.D.
(200Y years WW the week)

APPLICABLE SCALE uNIT
MODEL
10240L02 1 /1 mm CH. DATE REVISE CHARGE
THICKNESS DEFFERNCE | MATERIAL FINISH
e | 10240002
EXTENAL APPEARANCES
DATE l 1999. 11. 16

v

IMAGE DEVICE ENGINEERING DEPT. 2

INTEGRATED CIRCUITS GROUP

SHARP

ORAWING NO.

CORPORATION IMC291-P100




SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited
Warranty for SHARP’s product warranty. The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.

ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND
FITNESS FOR A PARTICULAR PURPOSE, ARE SPECIFICALLY EXCLUDED. In no event will SHARP be liable, or in any way responsible,
for any incidental or consequential economic or property damage.

SHARP.
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Phone: (1) 360-834-2500
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TAIWAN

SHARP Microelectronics Europe
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www.sharpsme.com

SINGAPORE

SHARP Corporation

Electronic Components & Devices
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