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1. General Descriptions

Type

¥Yemory Capacity
Common Yemory
Attribute Yemory

The SIARP ID239S05, shich panel design is SHARP standard. is a 8WB Flash Memory PC Card
conforms to PCACIA 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 w#i:l
create 3 new product name dedicated for a custoaer and also present a specification
snich implies customer s request including panel design.

2. Features

S4B Flash ¥emory Card
{Conforms to PCYCIA Rel.2.D)

8N wordsx§ bits or 4N wordsx I8 bits
EEPROM Model 2k wordsx8 bits read/write

Note) Ve have another type of attribute memory as follows,
No EEPROM Model. (5 sordsx8 bits read only in card’s comtrol circuit)
Sample card name:[D233506. Customers can choose one model from two.

Suppiy Voltage
Read Cycle

Read/Progran/Erase Cycle

Erase Unit
Program/Erase Cycles
Interface

Function Table
External Dimensions

Pin Connections

Type of Conmector

Average Yeight
Operating Temp Range
Storage Temp Range

Ixternal ‘prearance

¥anufacturer's Code

8rand Name

Yee=520. 5Y , Yopl. Vpp2=0~6. 57

Vee=510. 5V . Vppl, Yop2=12, 0Vi5%

Block(64k bytes/byte access. 128k bytes/word access)
100, 000 cycles

Parailel I/0 Interface

See Function Table in page.§

54x85.6%X3.3 mm

See Pin Connections in page, 4

Conforms to PCYCIA Rel. 2.0 Card Use Conmector
(Card connector:JC20-7685-4B3 JAE or
FCN-568J068-6/0 Fujitsu)

30g

0 to 50°C

=20 to 65°C

External aopearance shall de free of any dirt.
cratches and abnormalities that could adversely
affect sales.

The manufacturer’ s code shall be printed on the
nezory card directly or on the seal shich is then
attached to the sewory card.

The user's brand name 7ill be used.

Not designed or rated radiation hardened
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SHARP _ ID239S05

4. Pin Connections

PIN | SIGNAL PIN | SIGNAL | PIN | SIGNAL PIN | SIGNAL
1! GND 18] Vapl 35] GND 521 Vpp?

2 D3 191 A186 36 CD1 33| A22

3 D4 20i A1l5 137 D11 541 A231C)
4 25 211 AL12 138! D12 351 A24(C
3 D6 22 A7 139 D13 56| AZSONC
8 D7 231 A6 140 D14 57 NC

7 Cgf1 247 A5 |41 D15 58 NC

8 AlQ 25 Ad |42 CE2 39 NC

g . OE 26 A3 143 NC ) N
10 All 27 A2  t4d4 NC 681! REG
11 A9 28 Al 45 NC 62| BVD?Z
12 A8 29 AQ i46 A1l7 63 BVDI1
13 Al3 30 DO 47| A18 64d D8

147 Al4 31! D1 48| Al19 65 D9
15 |¥E / PGH 32:. D2 49| A20 66| D10
16 RDY/ BSY |33 WP 50 A21 67] CD2

171 Vee 34| GND 511 Vee 68| GND

Pin Descriptio
DU~D7

D8~B15

AD~A22

CEl, CE2

0F

TE/PG

CD1, CD2

TP

Yppl

Ypp2

REG

BYD1, BYD2
RDY/BSY

Notes:Pin 34:

as:
Data Bus (Input/Output)

Data Bus (Input/Output)

Address Bus (Input)

Card Enabie (Input)

Output Enable (Input)

frite Enable/Program (Input)

Card Deteet (Output)(Card [nserted Detection Signal)

frite Protect (Output)(in write protect mode. the ¥P output signal
is “HIGH™)

Prograw/Erase Power Supply(Even Byte)

Program/Erase Power Supply(0dd Byte)

Register Select (Input)

- Battery Voltage Detect(Always "HIGH™)

Ready/Busy (Qutput)

Address bit 23. Pin $5: Address bit 24 and Pin 56: Address bit 25

are no connection,

B 4180798 002042b 057 EN
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. Function

2. 1 ¥emory Block

S¥bits Flash Yemory x 8 Devices.

TFFFFFH

600000 H
SFFFFTH

4000004
JFFFFFH

200000 H
[FFF!:'FH

000000 H

5. 1.1 Vemory Configuraction
5

. 1. 2 Nemory Erase Unit

Block :

3yte Yode

3lock Erase

gdk bytes

Tord Yode [28k bytes

013

I

digh byta

% 16 30ds

DEVICE PAIR 3

X8 jode

.......

13.

DEVICE PAIR 2

{4 Al-Device Block:

Lo-Derice Block

13.

12, Odd-Devrcs Block:

L

Even-Device 3lock

T Jxghits:

BYICEPALE 1 .

10, 54k x §

§dxx g

9.

i

AT

x8bits

8.
T

DEYICZ PAIR 0

Device Pair

o - g | | & o fan

Block Pair
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SHARP iD239505
5.2 Fuaction Table
CEl E:'F:'E! A0 |WE | OE i REG | Yopi 'fm’Zi Yce | Operation D§-B7 ; D8-D15 | Status
BofH | ox | x| x T a ] veel ] 7ooi | vee Hi-Z | HiZ | staodoy
L | L H L ; H l VopL Yopl | Ve i Read(x§) Do{Even) | Hi-I Syte
L H H H y L | H |¥sel|VYopl | Ycc | Read(x8) De(0dd)} | Hi-Z Byte
Lo | x| H YL |8 | vooljvpl|Vcc|Read(x16) | DeCEven) |Do(0dd) | Tore
34 L x H L | B | Vopt | YpplL | Yec | Read(x8) Bi-Z Do (0dd} Byte
Lopox | x| x| B lE || ool Vec| Outpu Disabie | Hi-z | Hi-Z | oyre
131 L X % H H | Yopi VppL!ch Qutpu Disable | Hi-Z HieZ Byte
L H L L H [ H | Yopl { Yoo Yce | Progran(xg) Di{Even) | Den't carei Byte
L H i L B [H | YorX Z Veph | Yec | Prograa(48)  : Di(0dd) Don’ t care: Byte
L L x ] L | B | H |VopH| Yopl | Vcc | Prograa(xi6) gbi(Even) Di(0dd) | Yord
H L X | L H | H . VopX | Yopll | Ycc | Program(x8) : Don't card Di(0dd) | Byte
L H | L H L ! H | vopll | YppX | Yec | Verify(x8) Do(Even) | Hi-Z Byte
L H H| H | L |E [YwX|pll|Yec | Verify(xg) Do(0dd) | Hi-Z Byte
L L x B L | H | Yopll | Yppfl | Ycc § Verify(x16) Do(Even) | Do(0dd) Tord
H L X H L | H | YopX| Yppd | Vec | Yerify(x8) Hi-Z Da(0dd) Byte
L H H L L | H | Vppfi | Yppk | Yec | ¢1 Prohibited
L H L L L |8 jYook| Vopil{ Vec | 1 Prohibited
L L x L L f H | Yooll { Voot | Vec | *1 Prohibited
H L X | L | L |{H {YopX]| Yool | Vec | #1 Pronibited
t1, Do not use this sode as it »ill resvit in srite errors.
H . figh L : Low X Don’ t care
Di :  Iaput Data De Turent Jata H:i-z: Migh spedance
Vee : 4.5~3.3V Vopl: 0. 0~H8.35¥ Vopil: 11.4~12.HV
Vepl: VppiL or Vppd
Cavtion: Then the write protect switch is in protect-sode. the P sigmai is “HIGIT
and write operation are not allowed.

e —— e e
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SHARP  1D239505 7

5.1 Software Command(8/16 Bits Operation ():16 Bits Operation)

Bus First Bus Cycle 5 Second Bus Crele
Command Cyele: | : ’
Operation iddress | Data t Ooera tion Address | Data Inputl Data Outpyt

Read Array ' ]
/Reset 1 Trite | RA | FFH/

i (FFFFH )
Read
Inteiligent| 3 frite DA 0H/ Read IA — 11D
Identifier (9090 H )
Read
Status 2 frite DA TOH/ Read DA — SRD
Register {(TDT0H
Clear |
Status 1 | Trite DA 50H/
Register (5050H )[
Erase Setup
/Erase b2 Trite BA 2WH/ Irite | B A DOH/ —
Confirm : (20201 > {bODOH)
Erase :
Suspend/ 2 Frite BA BOH / Irite BA DOH/ ——
Erase Resume (BOBOH ) (DODOH )
Byte Arite '
Setup/¥rite| 2 frite WA 40H/ Trite WA ¢ WD —_—

(40401 )

Alternate .
Byte Trite 2 Trite WA 10H/ frite WA WD ——
Setup/Trite (1610H)

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

HEY 11D
o DA ! 8Bits 3Bits 16Bits Byte Ford
f {(Even Device)(0dd Device) {8Bits) [(16Bits)
Yanufacturer Code 9000001~ 1FFFFEN | DDOO0OH | 000001H | 000000H $9H | 3989H
Device Code LOOGOOOH~EFEEERIL Y 2000029 ¢ 000002H 200001 H AZH - A2A2H

RA  : Read Address WA : ¥rite \ddress WD : frite data
DA Device Address (Any iddress in device is acceptable, )

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

SR D : Status Register Data

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

B 4180798 0020429 &bL I
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a)

()]

c)

4

e)

3

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

Intelligent [dentifier Command:{20H/9%090H):

After sriting this command into the Commnand User [nterface.a read cycle retrieves the
aanufacturer Code and device Code. To terminate the (peration. it is necessary to write
another valid command Into the register.

Read Status Register Command:(TOH/T070H):

By ¥friting this command, the Status Register may be read at any tige to determine when a byte
or block erase operation is complete, and whether that operation completed successfully.
Refer to Status Register defipition in page.? . After sriting this command.all subsequent
read operations cutpuf data from the Status Register.until another valid command is written
to the Command User Interfacs,

Clear Status Register Command:(50H/5050H)
Status bits which show error. the Erase Status(SR 5). Byte Yrite Status(SR.4) bits and the
Yop Status bit(SR. 3) can be reset by the Clear Status dachine Register Cosmand.

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

Erase is executed one block(84kB for 1 device, [28kB for 2 devices) at a time.

This comeand is functional when Vpp=Yppd and an Erase Setup Command is first sritten 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 ¥SH 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 Comwand:(BGH/B0BOH)/(DOH/DODOH)

The Erase Suspend command allows block erase interruption in order to read data from anothen
block of memory. The device continues to cutput Status Register data when read. after the
Erase Suspend Command is sritten. Polling the WSH Status and Era§9_ Suspend Statu Status bits
will determine when the erase operation has been suspended. RDY/BSY pin will also transition
to You. At this point,a Read Array Command can be xritten to the Command User Interface to
read data from blocks other than that which is suspended. Ypp oust remain at ¥pps while
device is in Erase Suspend. Erase Resume Command .at which time the ¥SH #ill continue with
the erase process. The Erase Suspend Status and TSN Status bits of the Status Register sill
be automatically cleared and RDY/BSY pin #iil return to Veu. After the Frase lesume is
sritten. the device automaticallv output Status Register data shen read.

Byte Frite Sarup/Srite Command: {{0H/4040H) or {10H/1010H}

This command is functionali sher Vpp=VppH and an Byte ¥rite Setup Command is first written
to the Command Jser Interface. followed by a second write specifying the address and data

to be written. The ¥SH then take over,controlling the byte srite and write verify algorithas

‘internally. After the two command byte sequence is writtem to ik, the device automatically

outputs Status legister data when read. The (PU can detect the completion of the byte write
event by analyzing the output of the RDY/BSY pin ,or the ¥SK Status bits of the Status
Register. ‘

M 2140798 0020430 544 M




SHARP | ID239S05

S.4 Status Register

Byte Access x8 Bits

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

bit? bith 0it5 bitd bit3 0it2 bitl aitf
SR7 | SR5 | SR5 ! SR4 } SR3 | SR2 ; SRI . SR.0-
wsMs| ESS | ES | sws |vPPS| RFU | RFU | RFU
Register Contents

SR. T="Frite State Hachine 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
: I=Error In Block Erase
0=Successful Block Erase

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

SR. 4 =Byte Yrite Status
l=Error In Byte ¥rite
=Successful Byte Trite

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

SR. 3=Vpp Status
1="Vop Low Detect:Operation Abort
O0=Vpp OF

Set "1"s shen Ypp, which is needed in
Byte Trite or Erase operationm, is belo
Yppll. Reset by the Clear Status
Register Comwand.

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

Ford Access x16 dits

bitl5 bitd bit? bitl

H

C
SR. | SR. 53& SR. | SR. | SR. sx.isx.s
15 |14 {13 712 |11 |10

SR.7 SR.| SR.q SR. 4 SR. 3 SR. 2 SH.‘{SR.O

Odd Byte device

Even Byte device

I 3140798 0020431 414 HE
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5.5 Prograsming Flowchart
(Byte Hode) .

Vee=3V, Vppl or Vop2= Vppil

1
| Set Address |
i
Write Setep Cocavand
Command=(40H} or (10H)

| Write Program Data |

12. Vep Range
Ecror

2. Data Write
B rror

NO

Last
Address?

YES J

tl, Read Command
Command= (FFY)

Vopl="pp2= Vppi,

Hote) #! Write FFH after the last block write operation to reset the device to
Read Array Yode.
¥2. [f error is detected.clear the Status Register before attespting retry
or other error recovery.

BN 48180798 0020432 350 WA
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Programming Flowchart
(Yord Yode) . .

Vec=35V, Vppl = Vpp2= Vppll

A 4
| Set Address |
T

T

1
b4

Wrtite Setup Comsand

Y=0: Conuand=4040H or 1010H
Y=): Comnsand=Fri(H or FFIQH
Y =2: Conmand=40FFH or !0FFH
L
Write Program Data |Y-ZI F;U] [Y—;Rl

Y=0: Prograa Data=PDPDH
Y=1: Program Data=FFPDH
Y=2: Prograx Data=PDFFH

+2. Vpp Range
E rror

NO

+2_ Data Write
Error

NO

Address?

51, Read Cosmand
C onmand = (FFFFH)

Vpol=Vpp2= VpplL

Note) L ¥rite FFFFH after the last block arite cperation to reset the device to

. : Read Array Hode.

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

B 34180798 0020433 297 WA
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3.6 Erase Algoritha

{Byte Yode)

Vee=3V, Vppl or Vpp2= Vppi

_’Y

Erase §eatup Command
Address= Erase Biock Address

Cenmand= {20H)

]

E rase Confirs Cormand
Address= Erase Block Address
Conmand= {DOH)

Erase $uspend !

SR.1={? or
ADY/ESY = "H "7

YES

NO Last
B lock?

YES

1. Read Command
Cousand= (FFH )

Vopl=Vpn2= Vppl

- ' Read Array lode.

or other error recovery.

L oop

32, C ommand
S equence
£ rror

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

#2. If error is detected, clear the Status Register before attempting retry

B 31480798 0020434 123 M
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Erase Algorithm
(Yord Hode)

Yee=3V, ¥ppl = YVpp2=VopH

—
—

( Y =0 )

e I
g€ rase Setup ( omsand
Address= Erase 3lock Address
Y =0 : Cormand=2020H
Y =1: Consand=FF20H
Y =2 : Congand=20FFH
T

udsmer ﬁ"ﬁﬂ 3‘07:53" ffr=g] [

Addess~ Erase 8 lo - - -
Y=0: Datam DGDON ress [r=0] [r=4]
-% : Data~F F DOH
‘E?se S uspend] Y'“'_D“a"D_‘l"" FH
! aop

i
pe—

o

YES

t2. Vop Raoge
Error

#2. Couzand
S equence
E rror

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

SR.5=07

NO
and
SR (3=07 +2. Block Erase
E rror

NO

t1, Read Conmand
C onnand = (FFFFH )

t

Vopl=Vppl=Yppl

Note) %1, Trite FFFFH after the last block erase operation to reset the device to
Read Array lode,

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

IR 3180798 0020435 OLT N



ID239505 14
6. Absolute Yaximum Ratings
| PARANETER SYHBOL RATING FONIT |
Supply Yoltage Yer ~-6.3 w 7.0 ¥
Input Voltage Yiu ~0.3 to VYee(. J{¥ax:7.0) ¥
Output Yoltage Vour -0.3 to Veetd. 3(¥ax:7.0) ]
Operating Temperature Tors 0 to +60 T
Storage Tesperature Tste -20 to +65 T
7. Recommended Operating Conditions
PARAMETER SYNBOL | HENTHUM YAXHUN | UNIT
Operating Temperature Tore 4 - +60 | °C
Supply Voltage Yoo 4.3 5.0 v
Input Voltage High Vin 3.5 Yeet, 3 ¥
Input Voltage Low Vie -0.3 9.8 y
8. Capacitance
PARANETER SYHBOL | MIN ! TYP | MHAX UNI;I CONDITION
Input Capacitance Cin - 17| - |pf Yee=57£]0%
Input/Output Capacitance | Cio - 17 et pF f=1M0;. Ta=25C

B 3180798 0020436 TThL EM




SHARP ~ 1D239505 15

9, Read Operation

9.1 DC Characteristics . (Yee=4, 5~5. 37. Ta=0~60T)
PARANETER SYNBOLL MIN | TYP| MAX |UNIT' CONDITION
1 | Operating | lligh Temperature ]
Voltage Low Temperatuce Tee 4,50 — | 5.20 ¥
%' 2] Current Static Operatin Current | Ise | - - 2.0 X16, Address
Consumption Dvnamic Operating Current [ce - | - 30 | 24 | :PingPong
3 | [oput Input Voltage Level fligh| Yin 3.5 ~ | Vec#d. 3 Ycox
Voltage Input Voltage Level Low | Vi -0.3 - | ] Y | 4.5~5.5V
4 { Input AQ-A22, )-D15 ~-10 70
Carrent | CEI, CEZ, OE. TE, REG I, -0 ] = 10 ] sk | Vi=¥ec. 0¥
5 | Qutput High You Vee-0.8 — — Ton=-2mA(%%)
Yoltage Tou=-dgA(%3)
Low Yor il - 0. 4 v
ToL= 4miA

PingPong:Scan the target address, »ith accessing the target and another address altemately

* ! (1) Static Operating Current:Tith the memory card's voltage at 5.5V and the CE1. CE2
OE. ¥E and REG signals “HIGH" (Vin=Vec-0. 2Y), AD signal “LOT"(V,.350.2Y) the current
consumption is measured with the output open.

(2) Dynamic Operating Current : Tith the semory card's Vcc at 5.5V and Vppl=Vpp2 at

12. 6V, current consusption during access is measured with the output open.
(Access time: 200ns) The current depends on addressing.

%2 DO~D15 —

4 3. BYDI, BYDZ, RDY/BSY, #P

9.2 A C Characteristics (Yee=VYpp=d. 5~5. 5V, Ta=0~60%)
Testing Conditions:

1) Input Pulse Level ' ;0. 8~3.5Y
2) Input Rise/Fall Time : 10ns
3) Input/Cutput Timing Reference Level : 1.5V
4) Output Load ¢ ITTLHC (100pF) (including scope
and jig capacitance)
9.2.1 Read Cycle (Yece=¥pp=4. 5~35. 5Y, Ta=0~607)
SYHBOL
. PARARETER SYMBOL | SYNBOL(PCUCIAN NIN §AX | UNIT
Read Cycle Time tavav | tex 200 -
Address \ccess Tipe Lavav | £.(A) — 200
Card £navle Access Time tavav| t.(CE) - 200
Qutput Enable Access Time torov | tl{OE) — 100 | ns
Dutput Disable Time from CE#l ¢ znav | t4y,(CE) — 90
OQutpat Disable Time from OE®! ¢ <ner ! ta..(OF) i - i %
Dutput Enabie Time from CE ! ¢ eraxi t.a(CE) i 3 -
Qutput Enabie Time from OF ! tcrex| tea(OE) 2 -
Data Valid from Add Change ! te(d) 0 -

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

I 4140798 0020437 932 W



SHARP 10239505 r

C Read CYCLE(1) (CE 2 =V.n Fixed) , 8Bits Output

. I _:
Address X
]

Len -

A

T .{A) t.{a)

> R )
AN AN AL/
< . (CE} >.
AN /’X/////////
@ 5 (OB} . (ﬂi)l . 1 o {CE) 2
(op-pry ILITBALE — mmmmmmﬂ —

Note) 1. ¥E<“HIGH", during a read cycle.
2. Either “NIGH™ or “LOY" in diagonal areas.
3. The output data becomes valid when last interval. ta(R), ta(CE) or ta(CE)
have concluded

O Read Cycle(2) (CE1=V (n leed) 83Bits Jutput
i’

3 \\\\\ \\\ _ ///////////
JEAAARRANNAY _ LLILLLLL ////
m&awmmz‘fi;;jﬁ{g)ﬁ%mnmﬁm 3

Note) 1. WE="HIGN.during a read cycle.
2. Either "HIGH" or “LO¥" in diagonal areas.
3. The output data becomes valid when last interval. ta(i), ta(CE) or ta(CE)
tave concluded

B 4180798 0020438 879 WW




S‘HARP

ID2398505

17

QO Read Cycle (3) . 1 6Bits Output

have concluded,

10, Programming Operation
10.1 D C Characteristics

Note) 1. I—E="HIGII',during a read cycle.
2. Either 'NIGI" or “LOY" in diagonal areas.
3. Change CE1 and CE2 at the same time.
4. The output data becomes valid when last interval, ta(i), ta(CE) or ta(CE)

Address \/( _X
e——teid) > Eh) |
CETCEZ \ \ %\ \ \ % % T 77
\\‘:\\'\"\\ /1// ////
e LT (s3]
AV AL
:..(cz)i e 108 z‘..(oa)‘ !f t 1o iCE) 5
‘— ancm—
tobots) LTRAG YT S—
tuaion) e 1

(Yce=d. 5~5. 5V. Vpp=12V458, Ta=0~601)

PARAMETER | STNBOL | NIN HAX UNIT CONDITICN

Yopl, Vop2 ope- Read Vet 1] 8.5
rating Voltage Program . Vrenw 11.4 12. 6 v
vppl, Vpp2 ope-{ Read i Ises ~ 1.6 Input open
rating Curreny Progranm Lee - 35 mA | BES Xi6 Hode
Ycc operating | Standby Isaq - 2 Input open
Current Progran Tee - ] AKS
Input Yoltage Veo -0.3 1.5

Vi 3.5 Yeetlh 3 A
Output Yotltage Vau - 0.4 Jow= dm A
During Verify Von Vee-1, 5 - lon=-2m A

Note)

integrity.

-

(%))

1. Power on Yec before pjower on Vec. power off Yec after power off Yop.
2. %eep Yop including its overshoot, below 13V
3. Card insertion or removal shile applying Ypp=12V may cause a loss of

. Do not turn on or tarn off during CE="LOW".
. 1f Yin goes above Veei(. 3V. normal operation is not assured.
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10.2 A C Characteristics
Testing Conditions:
1) Input Pulse Level
2) Input Rise/Fail Time

3) Input/Qutput Timing Reference Level

4, Output Load

10.2. 1 Program Cycle
WE Controlled

(Yee=d. 5~3. 5Y, Vpp=12. 0Vi5%. Ta=0~60T)

0.8~3.5V

t0ns

1.5V

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

{Yec=4. 3~3.3V. Vop=12V+3%, Ta=0~607)

SYNBOL

PARAMETER SYKBOL] SYMBOL{(PCHCI)) XN ¥AX | UNIT
frite Cycie Tine ! tavav i bew 200 -
Address Setup Time Eaver ! Lea(A) 20 -
¥rite Recovery Tinme twuax | £recdWE) 30 -
Data Setup Time for YE toven | t.o(D-WE H) 60 -
Data Hold Time twoox | ta(D) 30 -
Yrite Recovery Before Read twrot 10 - ns
Card Enable Setup time for WE tevun | .. (CE-TEH) 140 -
Address Setup for TE taven | Lol A-WEH) | 140 -
Card Enable Hold Time twhsn 15 -
Arite Pulse Tidth twewa | La(WE) 120 -
Trite Pulse Fidth High twnwe | Lw(WE H) 30 -

[ TE High to RDY/BSY Going Low tunrt ~ 150
Duration of write operation twrav) § — £ s
Vpp Setup to WE Going ligh Cepwy 100 -

Vpp Hold from Valid SRD. RDY/BSY High towve 0 - ns

E Controlled

(Vec=d, 5~5, 5Y, Vpp=12Vi5%, Ta=(~60%)

: STMBOL
PARAHETER i SYNBOLl SYNBOL(PCHCIA) ¥IN HAX | UNIT
¥rite Cycle Time tavav | Tew 200 -

Address Setup Time tavie | teu(A) 20 -
¥rite Recovery Time tenax | teec (CE) 30 -~
Data Setup Time for CE toven | toulD~CEH) | 60 -

Data Hold Time teuox | ta(D) 30 -

Trite Recovery Before Read tenct 1 - ns
¥rite Enabie Setup time for CE twesn | ©,«(JE~CEH) 140 -
Address Setup for CE taven | T.w(A-CEH)Y| 149 -

frite Enable Hold Time Lenwn 0 -

Frite Pulse Vidth [ teozn - tL.(CE? 120 ! -
fr:te Puise Fidth Nign i temer - T.iC EHI 0 -

"FE digh to DY/BSY Going Low : Tenay - )
Duration of write operation tenavy t 6 - . us
Ypp Setup to ¥E Going High treen . i 100 -

Vpp Hold from Valid SRD, RDY/BSY HighH tovve : , B - 1S

1. Set CEl,CEJ, OF and TE “HIGH, zhen

Ypp changes from 3V to 12¥ or vice versa.
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11. Erase Operation
13.1 D C Charactristics

(Vece=d, 5+5. 57, Vpp=12Vi5%, Ta=(~600)

PARAMETER SYNBOL NIN | 9AX | URIT CONDITION

Vppl. Ypp2 Ope- Read Vore 0 * 6.5
rating Yoltage Program Veens 1.4 § 12.8 \i
Yppl, Ypp2 Ope- Standby Isws ~ | L§ [/0 open
rating Currentl Erase Ler - | 35 mA | RUS
(X156 ¥ode) " Erase Juspend Irrs - 1.6 CElL, CE2=¥., RS
Ycc Operating | Standby Issy - 2.0 [/0 open
Current | Erase Teer 75 RHS
(X16 Hode) : Erase Suspend lcces 22 CEL, CE2=¥\u, RHS
Input Yoltage Vi, .3 1.5

Vix 3.5 Vect. 3 \'
Output Yoltage Var - 0.4 i [or* 4m A
During Verify Vo Vee-0.5 - Lou=-2m A

Note) Power on Ycc before power on Ycc . power off Vec after power off Vpp, Keep Vpp
including its overshoot, below {3Y. Card insertion or removal while applyglg
Vpp=12Y may cause a loss of integrity. Do not turn or or turn off during CE="LOV".
If Viu goes above Vect(. 3V. normal operation is not assured.

11.2 A C Characteristics
Testing Conditions:

1) Input Pulse Level

2) Input Rise/Fall Time

3) Input/Output Timing Reference Level

4 ) Qutput Load
11.2.: Erase Cycle

WE Contrelled

(Yec=4, 5~5. 5¥, Vpp=12, 0Vi5%, Ta=0~6(T)

0.8~3.5V

{0ns

1.5V

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

(Yec=4. 5~5. 5¥, Vpp=12Vi5%. Ta=0~601)

SYNBOL _

PARAHETER SYMBOL] SYNBOL(PCMCIA) NN VAX | UNIT
frite Cycle Tige Eavar | tew 200 -
Address Setup Time tavwr | tau(A) 20 -

Frite Recovery Tine twrax | tree (WE) 30 -
Data Setup Time for fE toven | E.u(D-WEHY| 60 | -
Data lMold Time twwoz | th(D) 30 -
Frite Recovery Before Read twwete 10 - as
Card Enable Setup time ‘or I | teuwn | £, (CS-1ED) | 140 ~
\ddress Setup for FE P taewn | Lo {A-WEH)I 140 | -
Card Enable loid Tipe Lwuen 15 { -
Trite Pulse Tidth twren | to{(WE) 12¢ -
frite Pulse Vidth iligh touwe | t(WE H) k1) -
TE High to RDY/BSY Going Low [ - 150
" Duration of Erase operation twuavyl 0.3 - s
Vpp Setup to TE Going High tvrwn 100 ~-
Yop Hold from Valid SRD, RDY/BSY High towve 0 - ns
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CTE Controlled (Yec=4. 5~5. 3V. Vpp=12V158, Ta=(~G0T)
STHBOL ] ]

PARAMETER SYNBOL! SY¥BOL(PCNCIA) } MIN 5 $AX | ONIT
Trite Cycle Tige tavay | Lew to200 -
Address Setup Time { taver | fau{A) i 20 -
Trite Recovery Tipe tinax | teee(CE) 30 -
Data Setup Time for CE toven | teu{D-C EH) 60 -
Data Hold Time teunx | tn{D) 30 -
¥rite Recovery Before Read tenee 10 -
¥rite Enable Setup time for CE twezn | .o (JE-CEH) 140 — ns |
Address Setup for CE taven | LeulA~C EH) | 140 =
Trite Enablie Hold Time tenwu g i - ‘
Yrite Pulse Yidth teren | t«(C E) 120 - ‘
Yrite Pulse Tidth High ' teus: | t.(C E H) ki) - ‘
' E High to RDY/BSY Going Low tauns ~ | 150 !
duration of Erase operation taney 9.3 - s
Vpp Setup to WE Going fligh __ tvrsn ) 109 -
Yop Hoid from Valid SRD, RBY/BSY High tqvvs 0 - ns

1. Set CEl.CEZ.OE and YE "HIGH", #hen Yop changes from 5V to 12V or vice versa.
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12. Block Erase and Data frite Characteristics
(Yoc=4. 5+5. 5V, Vop=12V45%. Ta=0~G0)

PARAKETER NN TP | NAX UNIT
Block Pair Erase Time ! - 1.6 ] 10 s
Block Pair Trite Time =~ = 0.6 | 2.1 s

13. Yoltage Timing (Ta=237)

Vece /
GND

CE1=CEZ2

/vfcxsn, LY >

- |
\ygcx 108

v« (CE) teed{CE

3.5V<Vu<Vec+0.3

GN

PARANETER " SYHBOL KIN YAX | ONIT
| TE Setup Time t«a(CE) 4.0 - | as
CE Recovery Time teee (CE) 1.0 - ! 13
V ¢ ¢ Falling Time Tod 3.0 300 | =s

Hote)

1. When Vec(4. 5~5. 3V) 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 CB setup time(ainimvn of 4ws).

(During this time.neither CE] nor CEZ2="LOF".)

2. Then Ycc is turn on, if the condition(for examnle. ¥cc rising time.etec) is not
sufficient to as specified, it is possible that device's Status Register is not
cleared or device not becomes to Read Array Yode. To prevent these, it is recomomended
that using scftwzare command. reset the Status Register or set the device to Read Array
Yode.

ex.

Reset the Status Register SOH(5050i)

Set to Read Array lode FFI({FFFFA)

Bl 5130798 0020447 881 W
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14. Attribute Yemory .

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

the type of card. bit configuration. speed and s¢ on.

EEPROM Hodel
Card has 2k bytes of EEPRON atiribute zemory. To read the atiribute memory, set
REG="LO®™ and perform a read »ith the same access timming as comeon wemory read.
For this operation. access time is 300ns maximum. To allow Zk bytes of attribute
aemory, even addresses from 0 fo 4096 are reserved. Since only the even-numbered
bytes are used. reading odd-numbered bytes #ill result in invalid data.

Note)We have another type of attribute memory as folliows.
No EEPROM Yodel. (Model no. [D238S08: 5 bytes device informations in even address
0 to 8.read only in card' s control circuit, #ith the same access timping as common

memory read)

14.1 Attribute Xewory Read/¥rite Function Chart

CEICEZ2IAQ|WE|OE |[REGl MODE Dy~D, Dy~DsfSTATUS
H H X X X X High-2 ilign-Z | Standby
L H L H L L |Read (x8) Do(even byte) High-Z | Byte Access
L H H H L L High~Z ligh-Z | Standby
L L X H L L |Read (< 8) Dy{evern byte)| High-Z | Byte Access
H | L.| X H L L | lligh-2 figh-Z | Standby
L H L L H L | f%rite (x8) D .(even byte)] xux Byte Access
L H H L H L 2XX XXX Stanaby
L L X L H L |frite (x8) D,{even byte)| xxx Byte Acces
H L X L H L XXX XY Standby
L X hd H L L Wttribute Nemory Do High-Z | Byte l\cces
Address 0~8 1
H : High Di: Input Data
L :Low D.: Cutput Data
X : High/Low not applicable High~Z: High Impedance
XXX Don’ t Care
Notes:

1} Then the write protect switch is in protect-mode. the TP output signal is *MIGH" and

#rite operations (including attribute memory) are not allowed.

2) A0-4ll are attribute memory addresses. Addresses after 112 are not decoded. so care

shouid be taken.

14.2 AC Characteristics (YCC=4d.3¥~3. 0V, Ta=0~307C)

Testing Conditions

1YInput Pulse Level : {.8~3.5V
- Dinput Rise/Fall Time : 10ns

3) Tnput/Output Timing Reference Level ;o L9V

4)0utput Load Capacitance ;o 1TTIL+Ce (100p P

(including scope and jig capacitance)

Bl 3180798 0020448 718 HE
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14, 3 Attribute Hemory Read Cycle

(Yec=d, 5~35.5Y, Ta=i~40"C)

SYABOL i ;

PARAHETER SYMBOL | SYNBOL(PCACIA) N KAX [ UNIT !
Read Cycle Time tea tex L300 ¢ - ! -
Address Access Tipe tacc t.{A) - - 300 i
Card Enable Access Time ter t.(CE) - 300
Output Enable Access Time | tox t.{0OE) - 150
Qutput Disable Time from CE ta1,.(CE) - 160 ns
Output Disable Time from OE | tor tais(QE) ~ 100
Output Enable Time from CE t..(CE) 5 -
Qutput Enable Time from OE t.{QE) 5 -
Data Vaiid from Add Change ton t.(A) 0 -

Q Attribute Nemory Read Cycle

le

t.a
ADDRESS INPOT
(A0~A9)
ta(h) ——
CE

NN

y, S
AL LN

[  {CE} —i

LN 5

[~

/LN

——E— 4. {CE)

€— t.(0F) s

o el TN (113 Jpmmt S

QUTPUT DATA BI-1¥PEDANCE : [
(De-Ds) J <| g ‘:\

DATA OOTPUT 1S VALID >®—.—.

— t.4{0E) 4] <
v, (CT) -1

CE2="NIGN" and AG=" LO¥".

ta(0E) nave conciuded.

Note: 1.To read attribute memory, REG="L0#", YE="NIGH" and either CED="LOF" or eise

2. The nutput data becomes valid shen last interval. ta(A). ta(C3) or

B 3130798 0020449 L5y WE
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14. 4 Attribute ¥emory Frite Cycle

WE Controled

(Vcc=d4, 5¥~5. 5V, Ta=0~60T)

SYEBOL

PARARETER SYMBOL | SYMBOL (PCYCIA) HIN HAX UNIT
Trite Cycle Time twe tew 10 - ms
Trite Pulse fidth twe t«(VE) 180 -
Address Setup Time tas thal(d) 10 -
Data Setup Time for TE tos tee (D-1EB) 100 -
Crad Enable Setup Time Lees t.u(CE) 1] : -
Qutput Enable Setup Time toes t.«{0E-TE) 45 - ns
Address lold Tine taa 2680 -
Trite Hold Time ten 0 ! -
Qutput Enable Hold Time toen 70 -
[WE RIGH lioid Tine twen 9.9 - m s
Pata ligid Time tou ta (D) 80 - ns
CE Controled (Vo =4.57~5, 5¥, Ta=0~60°C)

SYNBOL

PARAMETER SYMBOL { SYNBOL(PCUCIA) ¥IN NAX UNIT
frite Cycle Tiame twe Lew 10 - ms
Frite Pulse ¥idth twp - t.(CE) 210 -
Address Setup Time tas 1 tea(A) 10 -
Data Setup Time for CE tos | t..(D-CEH) | 100 -
Trite Enable Setup Time twes ¢ .o (FE) : 0 -
Output Enable Setup Time toss t. o (QE-CE} 45 - ns
Address Hold Time tan 260 -
¥rite Hold Time oy 0 -
OQutput Enable Hold Time toen 0 -
'CE RIGH Hold Time teew | 9.9 - m s
Data floid Time tow | ta(D) 30 ~ ns

BN 4180798 0020450 37- WM
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ADDRESS

C Attribute Vemory Ty

ite Cycle (TE Controlled)

{A0~43)

A

000N

e t.{d) —fe— &~ ten

TN\ \Sk

(et

77777777\ |

o M ARG

w

DATA INPOT
{Be=Dy)

DATA OUTPUT
(De=Dr}

ADDRESS

TS

N‘ 7-{ Cwen &Jl
>
G XTI
- 2o {D-FEA) a@®
v4

QO Attribute ¥emory Trite Cycle (CE Controlled)

(AD~A9)

KT FXOOCXXRKRIRA,.

—

t.(CE)

A

L
4

i 8

SR

/////7L 'c..m—m
NN

ten

/////VN

PATA INPOHT
(Da-Bv)

;
SOOCOTOT,

jq@@@(/OO(XXXY

VATA QUTFUT

t.. (D-CEH)

B~

Note: To #rite attribute memory. REG="LO¥" and either CE2="LOY" or else CE2="HICH" and
A0="LOT",

M 28180798 0020451 202 HE
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15. Specification Changes
Specifications may be changed upon disczx§sion and agreement betveen both parties,

16. Othes Precautions

- Permanent damage occures if the memory card is stressed beyend Absolute Yaximum
Ratings. Operation beyond the Recommended Operating Conditions is not recogmended’
and extended exposure beyond the Recommended Operating Conditions may affmset
device reliability.

- Triting to the memcry 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 stromg physical abuse. Dropping, bending,
smashing or throwing the card can result in loss of function

« Yhen the memory card is not being used, return it to its protective case.

- Do not allor the memory card to come in contact with fire.

B 3180798 0020452 149 WE
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