MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

8/16-bit Data Bus
Flash Memory Card

Connector Type

Two-piece 68-pin

[ MF82M1-G7DATXX
MF84M1-G7DATXX
MF88M1-G7DATXX
MF810M-G7DATXX
MF816M-G7DATXX
MF820M-G7DATXX

DESCRIPTION

The MF8XXX-GTDATXXX is a flash memory card
which uses eight-megabit flash electrically erasable
and programmable read only memory {C’s as com-
mon memory and a 64-kilobit electrically erasable
and programmable read only memory as attribute
memory.

® Program/erase operation by software command
control

® Program/erase voltage 12V (common memory)

= 100, 000 program/erase cycies

N Write protect switch

FEATURES APPLICATIONS

m68pin JEIDA/PCMCIA ® Notebook computers s Printers

m 8 /16 controllable data bus width m Industrial machines

® Buffered interface

aTTL interface level

PRODUCT LIST

Item Memory Data bus i Access time Number of Outline

Type name ‘ capacity width (bits) _L,WLE‘EL pins drawing
MF82M1-GTDATXX 2MB ‘

| MFSAMI-GTDATXX  —  aMB

_MPEEMI-GTDATXX % AL | 3/18 200 ‘ 68 $8P-002
MFB1OM-GTDATXX k% i0MB :
MFBIGM-GTDATXX k| 18MB | 3

[ MFs2om-GTOATXX Ak 20mB ; 3

¥ % : Under development
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

PIN ASSIGNMENT

PNLn Symbol Function PN:ln Symbol Function
1 ' GND Ground 35 GND Ground
2 D3 3 |CD1 Card detect t
3 D4 37 D1t
4 D5 Data 1/0 38 D12
5 |D6 ) 39 D13 Data 1/0
[ D71 40 D14
7 CE | Card enable 1 41 D15
8 | Al0 Address input 42 |CE2 Card enable 2
9 |OE " Output enable 43 INC
10 | A1 : 44 | NC It No connection
it A9 45 NC
12 A8 Address input 46 | AT
13 1 A13 41 | A18 ;
14 Al4 ‘ 48 | Al9 tAddress input
15 WE | Write enable 49 A20 i |
16 NC | No connection 50 | A21 I A21 (NCfor £ 2 MB types))
17 Vee . Power supply voltage 51  Vce | Power supply voltage
18 Vppl . Programming supply volitage 1 52 Vpp2 ; Programming supply voltage 2
19 Al 53 | A22 | A22 (NC for < 4 MB types) :
20 | AlS 50 |A23 | A2 (NCior = 5MB typegy) Address input
21 A2 55 | A24 ;
22 AT 56 | NC |
23 A6 57 | NC [
24 (A5 Address input 58 | NC i ¢ No connection
25 (A4 59 | NC ;
26 A3 60 NC
21 Az 61 | REG | Attribute memory select
28 1 At 62 |BVD2 Battery voltage detect 2
29 | AQ 63 1BVD1 Battery voltage detect 1
30 iDo i 64 | D8
3t Dt Data 1/0 65 D9 . Data /0
32 D2 66  DIo '
33 wp Write protect 67 CD2 : Card detect 2
34 | GND Ground 88 | GND | Ground
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS
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FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CE1, CE2,
OE, WE), three supply voltages (Vcc, Vpel,
Vpp2) and control registers located in each memo-

ry IC.

Common memory function
When the REG signal is set to a high level common
memory is selected,

Read only mode

When the voltages applied to both Vep!l and Vpp2
are less than the voltage applied to VCC (i.e. Vpp
=0Vto Vce). the control registers of each memory
{C are set to read only mode.

QOperation of the card then depends on the four
possible combinations of CE1 and CE2 (note WE
shoutld be set to a high level when the device is in
read only mode except during combination (4) where
it’s condition is unimportant) :

high level, the card will work as an eight bit data

bus width card. Data can be accessed via the lower
half of the data bus (D0to DT).

will be accessible via the full sixteen bit data bus
width of the card. In this mode LSB of address bus
(AD) is ignored.

jow level the odd bytes (only) can be accessed
through upper hatf of the data bus (D8 to D15).
This mode is useful when handling the odd (upper’
bytes in a sixteen bit interface system, Note that AQ
is also ignored in this operating condition.

will be in standby mode where it consumes low
power. The data bus is kept high impedance.

When OE is set to a low level data can be read from
the card, depending on the address applied and the

setting of CE1 and CEZ2 as mentioned above, except
under combination (4),
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FLASH MEMORY CARDS

high level the card is in an output disable mode and
the data bus will be in a h_xg_h imge_gﬁance state
regardless of the condition of CE1 and CE2,

Read/write mode

When a programming voltage (VppH) is applied to
either or both of Vppl and Vpp2, read/write mode
is enabled for the corresponding banks of memory
IC’s inside the card. Vpp! enables the Even Byte
bank and Vpp2enables the Odd Byte bank,

By using the 4 combinations of CE1 and CE2 as de-
scribed under Read only mode above the appropri-
ate Data Out and Command/Data In bus selection
can be made,

If OF is set to a high lavel and WE set to a low level,
the control register will latch command data ap-
plied at the rising edge of the WE signal. Note that
more than one bus cycle may be required to latch
the command and/or the related data—please refer
to the Command Definition table,

If OF is set to a low level and WE is set to a high
level the card data can be read from the card de-
pending on the condition of the control register,

After latching the cornmand data, the card will go
into programming, erasure or other operation
mode. For details plese refer to the Command De-
finition table, each individual command's definition
and the programming and erasure algorithms,

Attribute memory

When the REG signal is set to a low level attribute
memory is selected.

The card includes a byte wide attribute memory
consisting of 8K bytes of EEPROM located at the
even addresses when the card is in the 8 bit opera-
ting mode, It is located at sequential addresses on
the lower half of the data bus when the card is in 16
kit operating mode i 2, ADis ignored.

To access the attribute memory, first set CE1 and

CE?2. Set CE1 to low level and CEZ2 to high leve! for 8

Then select the required address, Note please take
care that in8bit mode A0 must be set low for attribute
memory access i, e, an even address is applied. In16

bit mode it is not important whether A0 is high or
low, Data can then be read by setting OE to a low

level with WE set to a high level,

Writing to the attribute memory can be achieved in
one of two ways, in byte mode or in page mode,
The page mode write is a function which aliows up
to 32 bytes of data to be written in a single cycle. A
page is defined as a block of 32 even bytes selected
by addresses A6 through A13,

To write to attribute memory set OE to high level
and WE to low level. The data to be written will be
latched at the rising edge of WE, Then, unless WE
changes back from high level to low level within
30 #s an automatic erase/program operation starts
which will complete within 10ms,

If WE makes a transition back from high to low
level within 30 us of the first data being latched then
further bytes from a page of up to 32 bytes can be
latched with further WE low to high transitions,
The latching operation is repeated until all bytes are
loaded at which point holding WE high for greater
than 30us will initiate execution of a page erase/
program operation which will complete within
10ms.

‘ During page write data loading operations all data

must be addressed within one 32 byte page i.e. the
page address which is selected by A6 through A13
and must remain constant throughout the data
load. Please also remember that for attribute me-
mory AQ is not applicable and it should be set to
low, even addressing only, in 8 bit mode or ignored
for 16 bit mode,

Write protect mode

The card has a write protect switch on the opposite
edge to the connector edge. When it is switched
on, the card will be placed into a write protect
mode, where data can be read from the card but it
cannot be written to it. The WP output pin is set to
a high level when the card is in write protect mode
and Vgc is applied. When the card is not in write
protect mode the WP output pin is set to a low level
when Ve is applied. By reading the state of the
WP output the host system can easily check whether
the card is in write protect mode or not.

LA
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FLASH MEMORY CARDS

FUNCTION TABLE (C ON MEMORY) READ ONLY MODE
=5 | cE% | FET . OE | wE | P o 1/0 ] 170
Mode R/Ef:u CEZ | CEi | Of | WE i AD 1vf;?z Vppl (Dis-D 8) ©T-DoS
Standoy H H o H X VepL  Vepl |
Read A (16- bit) \ H L L x vepl ! ‘ VPPL 0dd byte deta out | Even byte data out
- A L L W . L [vepL!|VppL Highz \ te dats out
Read B (8 -bit) T et = | VPP PP 9 . _|Evenpytedataout
H H L | £ 7 H H_»@\{PPL erPL High-z ,LOd‘i byte data out
H s L ”»Hﬂ_»{rji‘ ] VppL | VppL | Odd byte dataout | High-Z
Output disable CH ] H X | Veel | Verl | High-Z High-Z

Note! : H=Vn,

L=

ViL,

X=Vigor ViL

FUNCTION TABLE (COMMON MEMORY) READ/WRITE MODE

Mode vaz \ Vepl | | N
e N e . e
| VPPX VpPH ng Z !
Standb ! B — } —

Y | [ VepH | VppX TH»gh z High-Z
AU USSR LA A S ARG SN I AN REAN I
Read A (16-bit) H L L L H X VpPpH | VppH | Odd byte data out | Even byts cata out

¥¥¥¥¥¥ ; oy by JVERE L VPPT VU DY
Read B {8 -bit} AT AL S S-S L veeX|VppH iHigh-Z _ Even byte data out
ea {8 -bity + + ! Bl e — s e
H H, oL ! L H H VppH VPPX_LAngh Z Odd byte data out
Read C (3 -biv | H LR L i H . X VppH|VppX  0dd byte dataout | High-Z
; ‘ | ' Command or odd Command or even
16~ 5 H H i X N
Write A {16-bi0 L Lo ? Li ; VepH, VppH i byte data in byte data ir - )
H H T Vpr VppH | High-Z Sj{:?;r;dlfr gven
Write B {8 -bit) ; i - \ i ‘E(;;E/r;a“c;bd;m
CH Wl H L H o VeeH VepX High-Z vre germin.
N “Command or odd h‘h S
H L H [ L X h-
et i T” A W RN N S IO Rl Yfffx byte data in A
X X J‘ H | X |VppH | VppX ngh z High-Z
Output disable e »}»*w’4 T B VA ! e e
| X | X | H i H X | VppX | VppH High-Z | High-2Z
Note2 : H=Vyn, L=Vj. X=Vigor V|, VppX=VppL or VppH
To operate refer to the command definition, algorithms and so on,
FUNCTION TABLE (ATTRIBUTE MEMORY)
e omm | ome— | e N ‘ | 1 1/0 i 1/0
Mode REG i CEZ_‘L CE 1! OE E % A0 }VPP?}VPPI ; \D15~D8‘7 | iDT"DO;‘”_”
Standby L f H | H X X ‘{ X Vee . Ve | High-impedance . High-impedance
Read A (16-bit) L L L j L L H Vee | Ve | | Dataout (nat valid) ] Even byte data out
Read B (8-bit) | L H o | Vee : Voc  High-impedance | Even byte data out
- t JR— e i U “r - S S SN
,fi ‘,w ’ ‘ .___va_ 7“&{ Vee | Vee | High- impedance i Data out (not valnd\
Aeed C (B-oi) | L | L Voo | Vec | Dataout (notvalid) | High-impegance
Ddd byt t
Write A (16-bi) | L L Vee | Vee n‘it vyaiga 21 Even byte data in
I i ey Ot VANGS
L ;, __ Ve Voc  Highimpedence | Even bytedeton
Write B (8-bity © o | v 'Ddd byte data in
| % H | L : Ho. L MH ————— Vf_c Vee | High impedance h_‘_n,()fNYai’d -
T | NN "04d byte dera |
Writa C 8-bi | L & L H | H L | X | Vec Veec | 0{ n‘i[b\\/’a‘ig? &' High impedsnce
[Outputdisable | L | X | X | M | H X | Vcc | Vcc  High Impedance l High Impedance
MITSUBISHI
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FLASH MEMORY CARDS

COMMAND DEFINITION memories of the card are set to read/write mode
When either or both Vppt and Vpp2 are applied the and the operation is controled by the software
programming voitage (VppH) the corresponding command written in the control register,

COMMAND DEFINITION TABLE

Bus First bus cycle Second bus cycle
Command - I T
cycles Mode | Address Data in Mode ' Address Data in Data out
Read,” Resst 1 Write . ZA | FFh (FFFFh) - = - —
Programme Setup.” 2 Write PA  |40h (4040h) Write PA PD -
Programme
Erase Setup.” 2 Write BA  20h (2020h) Write | BA DOk {DDOOh) -
Erase Confirm R 1 + ;
Erase Suspend 2 Write BA  BOh (B0BOh) Write | BA . DOh (DODOR) | -
Erase Resume | : |
Read Status Register 2 Write ZA | 10h (T070h) Read ‘ - — . RD
Cleer Status Register | Write ZA  50h (5050h) - - -
Read Device 2 Write ZA  90h (9080n) | Read | DIA - . oD
tdentifier Code i | ; | |

Note 3. Indicates the basic functions of commands. Refer to the algorithms to operate,
Signal status is defined in function table and bus status,
Parenthesized data shows the data for 18 bit mode operation,
ZA =an address of @ memory zone (Please reser to the memory zone)
PA=Programming address
PD=Programming data
BA =An address of a memory block (Please refer 10 the memory block)
RD = Data of status Register
DiA = Device identifier address
000000h for manufacturer code
000002h for device code
DiD = Device identifier data
manufacturer code : 89h (8988h)
device code : AzZh {A2AZh)

MITSUBISHI 3-117
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FLASH MEMORY CARDS

Read/Reset

The memory in the card is switched to read mode
by writing FFh (FFFFh for 16 bit operation) into
the control resister. This mode is maintained until
the contents of register are changed. This mode
have nothing to do with the voltage of Vpp.

This mode needs to be written to every memory
zone to which access is required.

Programme Setup/Programme

The setup programrne command sets up the card
for programming. It is applied when 40h (4040h for
16 bit operation) is written to control register. Pro-
gramming will take place automatically after
latching the address and data which are applied at
the rising edge of WE.

The completion of programme can be confirmed by
reading status register. after writing Read status
register command T0h (7070h for 16 bit operation) to
control register.

(For details please refer to the algorithm)

Erase Setup/Erase confirm

The erase setup is a command to set up the memory
block for erasure. Writing setup erase command 20h
(2020h for 16 bit operation) in the control register fol
lowed by erase confirm command DO0h (D0DOh for
186 bit operation) will initiate a erasure opertion. E-
raseing will take place automaticaly after the rising
edge of WE controlled by a internal timer.

The completion of erase can be confirmed by
reading status register, after writing read status
register command T0h (T070h for 16 bit operation) to
controi register.

(For details please refer to the atgorithm)

These commands will not erase all the data of a
memory card and should be repeated for all the
required memory blocks. At an eight bit access
mode it should be noticed that the erasure of a
memory block will result in odd byte or even byte
erasure.

Erase Suspend/Erase Resume

The erase suspend cornmand BOh (BOBOh for 16 bit
operation) is a command to generate erase interrup-
tion and to read data from another biock of selected
memaory zane.

By writing in the control register erase resume com
mand DOh (D0ODOh for 16 bit operation), the memory
block will continue the erase operation.

These commands must be executed in erase algo-

rithm.
(For details please refer to the algorithm)

Read Status Register

The Read status register is a command to read the
status register’'s data and to make sure programme
or earse operations complete successfully. The data
of status register can be read after writing 70h (7070h
for 16 bit operation) in the control register. The
register’s read data is latched on the falling edge of
0E. At programme or erase, the status register's
data must be read to verify the results.

Clear Status Register

The clear status register command will clear data
of status register. It is applied when 50h (5050h for
16 bit operation) is written to the control register.

If an error occured during programme or erase, the
status register must be cleared before retrying pro-
gramme or erase.

Read Device ldentifier Codes

The read device identifier codes command is
implemented by writing 90h (9090h for 16 bit opera-
tion) to the command register. After writing the
command, manufacturer code can be read at the
address of 000000h of the zone and device code can
be read at the address 000002h of the zone. Each
card uses the same type of memory throughout and
each memory zone will respond the same code.

(Do not apply high voltage to A0 pin in order to try
and read the device identifier codes as this will
result in the card being destroyed.)
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FLASH MEMORY CARDS

STATUS REGISTER
When operating programme or erase, it is neces-
sary to read status register data and to transact

these bit. Each memory IC used in this card has
internal status register to make sure programme or
erase operations complete successfully.

T (15) BIT 6 (14) BIT 5 (13) BIT

4 (12) BIT

3 (1) BIT

2~0

(10~8) BIT

Programme/ Erase Suspend Erase Error
Erase Status

Bit Bit Bit

Programme
Error
Bit

Vpp Error

Bit

Reserved

Noted . () ; for 16 bit operation
Bit ; Field name

7(15) BIT ;: Programme/Erase Status Bit
0=Busy (in programming/erasing)
1= Ready

6(14) BIT ; Erase Suspend Bit
1=Erase Suspended

5(13) BIT ; Erase Error Bit
1=Erase Error

4(12) BIT ; Programme Error Bit
1=Programme Error

3(11) BIT ; Vpp Error
1=Error of voltage at Vpp

2010} BIT
1
0(8) BIT ; Reserved for future

~

ELECTRIC
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FLASH MEMORY CARDS

MEMORY ZONE AND BLOCK

8 bit mode 1 zone=64K B * 16 blocks
Even byte . Qdd byte
0o00000n ] 0000001h ;‘“""‘%'MT'J/ 000001h | Blocko |
| Zone® | | Zonel 01FFFFh |
OIFFFFER | ‘ 0 1FFFFFh # 020001h | Block1 |
ozogooon | | ozooootn | 03FFFFh | |

| |
i i S |
Zone 2 Zone 3 ( \ . . ‘

03FFFFER | 03FFFFFh L_,*&7‘—-~ ) | .
0400000h | : 0400001h | : TR

Zored Zone 5 AN 1TEGCU1h | Blockis |

05FFFFEh 05FFFFFh | \\ IFFFFFh | i
psoooton | 0600001h V """"""""""" T

. Zoneb i i Zonel
0TFFFFER =~ _ 0TFFFFFh LN, L
0800000h | ! 0800001h

Zone 8 Zone 9

09FFFFER | | 09FFFFFh | ]
0A00000h | 1 0A00001h | }

} Zonsat0 | Zonetl
OBFFFFEh | | 0BFFFFFh |
ocoo0D0h . ] ecooosih |

‘ Zonel?2 ! l Zonel3 ‘
ODFFFFER | ODFFFFFR | “{
0E00000hR | ; 0E00001h |

© Zoneld \ ,‘ Zonels
OFFFFFER | | OFFFFFFh | |
1000000k ! 1000001h | |

Zonel6 j : Zonel? ;
TIFFFFEh | PWFFFFFh
1200000h ! ; 1200001h |

- Zonet8 . Zonel9 |
13FFFFER | 138FFFFFh ]

1 i

Connected to Vpp Connected to Vpp 2

Zone 2 to 19 donot exist in 2MB
Zone 4 1o 19 donot exist in 4MB
Zone 8 to 19 donot exist in 8MB
Zone 10 to 19 donot exist in 10MB
Zone 16 to 19 donot exist in 16MB
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16 bit mode
1 zone=64K W % 16 blocks
Even byte | 0dd byte e
6000000h 000000h ©  Blocko
Zone 0 01FFFFh
0 1 FFFFFh | 020000h | Block1
0200000h ¢ ™
. NG 03FFFFh L o
0 3FFFFFh | | N
VU S N | .
0400000h | 5 L
Zone 2 \\ tE0QCO0hH " Block15 -
OSFFFFFh - ™. 1FFFFFh |
0600000h ° i
Zone 3 |
0 7FFFFFh f
0800000h [
Zone 4
0 S FFFFFR |
cA00O0OOR )
: Zone5
0BFFFFFh |
oceoqoon |
; Zone 6
8 DFFFFFh -
gEGG 0O Ch o T T
Zone 7
0FFFFFFh
10006000k o
Zone 8
VIFFFFFR
1200000h ¢
; Zons 9
1 3FFFFFh
i
f i
Connected to Vpp 1 Connected to Vpp 2
AQ signal is ignored at 16 bit mode,
Zone 1 to 8 donot exist in 2MB
Zone 2 to 9 donot exist in 4MB
Zone 4 to 9 donot exist in 8 MB
Zone 5 to 9 donot exist in 10MB
Zore 8 to 9 donot exist in 16MB
MITSUBISHI
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PROGRAMME SEQUENCE

8 bit Operation

First apply VepH to Veer!l and/or Vep2. Then the
write programme setup command (40h) to the
address to be programmed. The next write sequence
will initiate the programming operation which will
end automatically as this period being controlled by
an internal timer and the data will be programmed.
To make sure that the data is programmed correctly
write a read status register command (70h) and
read data. (Reading should be waited more than 6us
after the programme setup command)

if the data is programed step address and program
me data according to the above sequence.

The next address to be programmed should be writt
en with in a memory zone whose Vpp voltage is set
to VepH. If not write the reset cammand (FFh) an
d then drop the Vpp voltage to VppL.

Then apply Vep for the desired memory zone and p
roceed with programming.

In applications where Vpp1l and Vpp2 are shorted
together ail addresses can be programmed without
there being any need for the programming algo-
rithm to take account of the cards memory zone
architecture,

16 bit operation

The algorithm of 1€ bit programming is almost
same as the 8 bit programming, (Please refer to
the algorithm and the status of bus at pro-
gramming)

ERASE SEQUENCE

ERASE

8 bit Operation

First apply VppH to Vppt and/or Vep2. Then writ
& the erase setup command (20h) and erase cofirm
command (D0h) for the applicable block address.
An erasure operation will then commence which
will be finished in 1.6s typical or less this being
automatically contralled by an internal timer,

To make sure that the data is erased correctly write
the read status register command (70h) and read
data (Reading should be waited more than 300ms
after the erase confirm command). After erasure
has been completed write the reset command (FFh)
to the control register, set Vpp1l and/or Vep2 to
Vepl as applicable and proceed with the erase
operation for the next memory block.

16 bit Operation

Most of the algorithm of 16 bit erasure is same as
the one of the 8 bit erasure.

(Please refer to the algorithm and the state of
bus at erasure.)

ERASE SUSPEND

8 bit Operation

The erase suspend is a command to generate block
erase interruption in order to read data from
another block of the selected memory zone. It is
necessary to write the erase suspend command
(BOh) in the erase algorithm. The excecution of the
erase suspend can be confirmed by reading data of
the status register, after writing the read status
register command (T0h).

Then it is necessary to write the read command
(FFh) in contral register in order to read data,
after reading the status register’s data.

After the erase resume command (DOh) is written
in the controt register, the memory block will
continue erase operation.

16 bit Operation

Most of the algorithm of 16 bit erase suspending is
same as the one of the 8 bit erase suspending.
(Please refer to the algorithm and the state of bus
at erase suspending.)
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PROGRAMME ALGORITHM
8 bit mode

| PROGRAMME START |

(Vec=5V, Vpp=VppH)

(ADDRESS=FIRST LOCATION )

y
WRITE PROGRAMME SETUD
(COMMAND (40h)

( WRITE PROGRAMME DATA )
@RITE STATUS REGISTE3
EAD COMMAND (70h}

y
(_READ STATUS REGISTER ) §

BiT7= "0~ ’

CHECK PROGRAMME
STATUS BIT

“yn
BIT3= "1"

CHECK Vpp
ERROR BIT

CHECK PROGRAMME
ERROR BIT

“0"

ND
((ADDRESS=NEXT ADDRESS Yye——

WRITE STATUS REGISTER
LAST ADDRESS? CLEAR COMMAND (50h)

YES

( WRITE RESET COMMANDI(FFR) )

C Vpp=Vppl )

¥
| PROGRAMME PASSED | | PROGRAMME FAILED |

Note 5 . This is programme algorithm for a memory zone and not for a card.
L1 Vpperror bit is detected, try 1o programme again at VppH level.
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PROGRAMME ALGORITHM

16 bit mode
| PROGRAMME START |
(Vec=5V, Vpp=VppH )
(ADDRESS=FIRST LOCATION )
" /WRITE PROGRAMME SETUP
“\COMMAND (4040h)
(WRITE PROGRAMME DATA )
[
RITESTATUS REGISTE
EAD COMMAND (7070h)
- 1
( READ STATUSREGISTER ) |
|
BITT. AND,|5=“o"f
THECK PROGRAMME
STATUS BIT
BIT7. AND 15="1"
CHECK Voo BIT3. OR.11="1"
ERROR BIT
BIT3. OR.11="0"
BIT4 OR.12="1"
THECK PROGRAMME
ERROR BIT
BIT4 QR 12="0"
NO (WR:TE STATUS REGISTER)
{(ADDRESS=NEXT ADDRESS LAST ADDRESS? CLEAR COMMAND (5050n)

YES |

i

WRITE RESET
COMMAND({FFFFh)

C Vpp=VppL )

¥ ¥
[PROGRAMME PASSED | [[PROGRAMME FAILED |

Note 6. f Vpp error bit is detected, try to- programme again at VppH level.
.This is programme algorithm for a memory zone and not for a card.
..0R.:=Logical or ; .AND.:= Logical and
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FLASH MEMORY CARDS

ERASE ALGORITHM
8 bit mode

I ERASE START |

((Vec=5 V:vap=VppH )

(CADDRESS=BLOCK_ADDRESS )

WRITE ERASE SETUP
COMMAND {20h)

(WRITE ERASE COMMAND (Dth) )

¥y
WRITE STATUS REGISTER
READ COMMAND (70h)

(READ STATUS REGISTER)

BITT" 0"

CHECK ERASE

ERASE

STATUS BIT

CHECK Vpp
ERROR BIT

BIT3="1"

SUSPEND?

BIT3="0"
BIT4. AND. 5="1"
CHECK CONTROL
OMMAND BIT

BIT4. AND

(WRITE RESET COMMAND (FFh' )

¥
C Vpp=Vppl D

. 5="0"

BITS =" 1"

(WRITE STATUS REGISTER CLEAR COMMAND (50n))
1

[ ERASE PASSED |

ERASE FAILED CONTROL COMMAND

FAILED

VPP VOLTAGE
FAILED

Note 7. If Vpp error bit is detected, try to programme again at VppH level.
. This is an erase aigorithm for a memory block and not for a card.

..0R. : =Logical or

~
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i

¢
WRITE ERASE SUSPEND
COMMAND (B0h)

WRITE STATUS REGISTER
READ COMMAND (70h)

(READ STATUS REGISTER )

BiT6="0"

SUSPEND BIT

BIT6="1"

v
WRITE READ COMMAND(FFh)

¥
C READ DATA )
|
@R!TE ERASE RESUME )
COMMAND (DOh}
)

=
[[ERASE SUSPEND PASSED |

Note 8. Reading data from black other than the suspended block the in zone generating
erase suspend,

3126 MITSUBISHI
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ERASE ALGORITHM
16 bit mode

{ ERASE START i

(Vec=5V., Vpp=VppH)

(ADDRESS=BLOCK ADDRESS )

'
WRITE ERASE SETUP
COMMAND(2020h;

¥
WRITE ERASE
COMMAND{DODOR)
| ==—

e
CIRITE STATUS REGISTER

READ COMMAND (T070h)

ERASE SUSPEND
LOOPd:

¥
(READ STATUS REGISTER)

BIT7T.AND.15="0"

ERASE
SUSPEND?

BIT7.AND. 15="1"

BIT3.0R. 11="1"
CHECK Vpp

ERROR BIT

BIT3.0R.11="0"
BIT4.AND. 5. AND.12.AND.13="1"

CHECK CONTROL
OMMAND BIT

BiT4.AND. 5. AND.12. AND.13="0"

IT5.0R.13="1"
heck ERasE~_ /T2 R 1571

ERROR BIT

']

(WRITE STATUS REGISTER CLEAR COMMAND(5050h

| BIT5.0R.13="0" 1 )
!
i
|
|
|

!

WRITE RESET
COMMAND (FFFFh)

i

C Vep=Vppl ) v ' v
ERASE FAILED | [CONTROL COMMAND] | VPP VOLTAGE
[~ ERASE PASSED ] FAILED FAILED

Note 9. 1f Vpp error bit is detected, try to programme again at VppH level,
. This is an erase algorithm for a memory block and not for a card.
..0OR. : =tLogicalor :.AND. : =Logical and

AMI’SLB!SHI 3127



MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

2

WRITE ERASE SUSPEND
COMMAND (BOBOh)
v
WRITE STATUS REGISTER
READ COMMAND (7070h)
b

b=
(READ STATUS REGISTER) ’

BIT7.AND.15="0" l

BIT7.AND.15="
BIT6.AND. 14="0"
CHECK ERASE
SUSPEND BIT

BIT6.AND. 14="1
vy

WRITE READ
COMMAND (FFFFh

C READ DATA )

@IRITE ERASE RESUM
MMAND (DDDOh)

| ERASE SUSPEND PASSED |

Note 10. Reading data from block other than the suspended block the in zone generating ergse suspend,
.AND, : =Logical and
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ABSOLUTE MAXIMUM RATINGS

Symbot Parameter E Conditions Ratings Unit
vee I Voo Supply voltege E -0.5~6.0 v
Vpp Vep Supply voltage | ~0.5~14.0 \

PRYY g With respect to GND
Vi input voltage ~0.3~Vee+0.3 \
Vo Qutput voltage 0~Vee \Y
Topr Operating temperature Read/Write Operation g ~70 C
Tsig Storage temperature —40~80 c
RECOMMENDED OPERATING CONDITIONS (Ta=0~55C, unless otherwise noted)
Limits .
Parameter - T Unit
B Min. Typ. | Max.
Ve supply voltage 4.15 5.0 5.25 v
Vpp supply voitage during READ only mode 0 Vee Vee+t.0 vV -
Vpp supply voltage during READ WRITE mode 11.4 12.0 12.6 \
ViH . High input voltage 2.4 vee v
ViL Low input voltage 0 0.8 Vv A
Number of simultaneous activated L Programme 1 Zone
NacT | - ' =
| memory zones/blocks | Erase i | ] Block
A%” T
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FLASH MEMORY CARDS

ELECTRICAL CHARACTERISTICS (Ta=0~35C, Vcc=5V+5%, Vpp=VppL or VppH, unless otherwise noted)

[ Limits ;
Symbol Parameter 1 Conditions [ e il —— Unit
i Min. | Typ. Mex. |
| lon=-0.1mA, BVDn 2.4 |
Vonr i High output voitage e — v
| loH »! OmA, Other outputs 2.4 | L
Voo | Low output voltege loL=2mA 0 ‘ | 0.4 Y]
1iH ! High input current Vi=Vee V % I | 10 A
VS L __4 ,,,,, — .
i ) CEI CE ?2,0E, WE,REG -10 i ~70 ;
fio | Low input current Vi= 0oV : i u A
| Orher inputs =10 |
i {. e AV_F ,,,,,,,, 3
. High output current in | o—— ——— : !
t i = = Y = 1 i :
0zZH iOﬁ state CE1=CE2=Vmor OE=V |y, Vp(Dm)=Vcc ! : 10 u A
| Low output ¢ i A B
i putcurrent in | = moees i o |
lozu L ott state : CE1 E2=Viqor DE=Vin, Vo(Dm)= :\ 10 § u A
tive V = h = I
feet » 1 Active Vcg CE 1 £ 2=VIL, Ot er inputs=Vixor Vig, { i 100 200 i ma
supply current t Outputs =open j
leet - 2 Active VcC CE1 =CE 2 0.2V, Other inputs=0.2V orzVee '
supply current 2 —0.2V, Outputs=open !
lcc? - 11 Standby Vce CE 1 =CE 2 =VH, Qther inputs=V 1w |
! supply current 1 jor Vig o
| |
lec 2 J Standby Vce | CE1=CE2=zVcc—0.2V,
i supply current 2 | Other inputs=0.2V orzVec—0.2V
1
| T
e :
P supply current?
1 , = 5
lpe | (each Vpp pin) vep=VpplL=Vce
% .
| |
| Vpp supply current 2
I VPP ¥y cur
tpp 2 . =V andby,
PP (each Vpp pin) Vep=VppH (standoy. read)
|
!
[ . —
' Vep supply current3d |
. =VppH m ,
Ipp 3 J\ (each Vpp pin) | Vpp=VppH (programme,erase)

Note 11. Currents fiowing into the card are taken as positive (unsigned).
Typicel values are measured at Vcc= 5.0V, VppL=5V, VppH=12V, Ta=25C.
The card consumes active current at programming, erasure
even if both CE1 and CE2 are high level.

3-130 MITSUBISHI
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CAPACITANCE
Symbol Parareter : Test conditions - Limits Unit
| Min. Typ. Max.
Ci Input capecitance | Vi=GND, vi=25mVrms, = | MHz, Ta=25C | 45 oF
Co | Qutput capacitance i Vo=GND, vo=25mVrms, f=1MHz, Tg=25C i 45 pF
Note 12 : These parameters are not 100% tested,
SWITCHING CHARACTERISTICS (COMMON MEMORY)
Read Cycle (Ta=0~55C, Vcc=5V*5%, Vep=VppL or VppH, uniess otherwise noted}
Symbol ‘ Parameter r »»»»» - —B—Tns 4 Unit
| Min Typ. Max
tRC | Read cycle time 200 ns
ta(A) Address access time ) 200 ns
ta(ce) Card enabie access time 200 ns
_:a(OE) Output enable access time 100 ns
_Ydis(CE) Qutput disable time (from CE) 90 ns
tdis(QE) Qutput disable time (from OE) ) 90 ns
Tem‘CE) Output enable time {from CE) B 5 ns
ten(QE) Qutput enable time {from OE) ! 5 [ s
| - I
V(A Data valid time after address change 0 | ns
TIMING REQUIREMENTS (COMMON MEMORY)
Write Cycle (Ta=0~55C, Vec=5VE5%, Vpp=VppH, unless otherwise noted;
Limits
Symbol Parameter e Unit
Min Typ. Max.
——twc Write cycle time B T 200 ) ns
tAas Address setup time 20 ns
7IAH —-Address hold time - 30 i ns )
“;Ds Data setup time 60 ns
[ o~ Data hold time 30 ns
AIWRR Write recovery time before read 10 ns
V»tcs Card enable setup time before wrilze~ ) 50 T ns
MAICH Card enable hold time _30» ~ ns
[‘twp ! Write pulse widrta-m” T ) ) N 20 - ns
tWPH Write pulse width high 40 ns
TDP Duration of programming operation o 6 “s
tDE Duration of erase operation 300 B ms
ivsc V pp setup time to card enablerigw ‘‘‘‘‘ 1 o us
! tVRW V pp recovery time to card enable high 150 ns
%tASH Address setup time to write enable high 140 ns
Note 13 : Refer to switching characteritics for read parameters
MITSUBISHI 3131
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TIMING DIAGRAM
Common Memory Read

le .|
r !
f !
ViH
An
Vi
taca)
tvia)
L ta(CE) %M,,.)
v N
[Kal | TR R TR XXX LRRS.
AE CXHIIIIICHK A H A
CE SRR
v \‘\4\ m RIS
I . ;
| ten(CE) | !
P_%»J ¢ ldis{CE)
i tacOE} '”” >
. ViH
" | =
Vit
ten(0E) |
IWRR i tdis(0E)
> I
— Vin i
WE i
Vio
Vor 7
Dm < QUTPUT VALID
X
(DouT) v
REG="H"
e .
Note 14 : indicates the don’t care input.
RN
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FLASH MEMORY CARDS

TIMING DIAGRAM (COMMON MEMORY)
Programme Mode

PROGRAMME PROGRAMME STATUS REGISTER RESET
SET UP
Vin |
An X PA PA ZA >< ZA ><
Vio ’
g
twe 1< tAsh ,i 1 tAH
tAS
__ViH :
& /O
Vio i
-«*4~ tcs tCH —=
t . {
tWRR ]
| IVRWv-——%——é
______ Vit
8]
ViL
twpH | top
__ Vin \ i [ -
v " \_/ \_ /]
Vie EtVSC | {
| |
! | twp |
tDS he o tDH
Vou y / Hi-2Z ¥
Dm 0 ) { D }-——( 70 HDout —
VoL ‘ X Y
i
|

x MITSUBISHI 3—133



MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

TIMING DIAGRAM (COMMON MEMORY)
Erase Mode

ERASE ERASE STATUS REGISTER RESET
v SET UP
- I
An >(L BA >{ BA :%< ZA >L zA ><
ViL
twe T tAsH { tAH
tAs
. VlHﬁ
ct \_/_\_/—\_/\_/_\_/(—_
Vig 1 | I
tcs toH —>H<— i
tWRR t
VRW .
. Vin \
OE \ /
ViL
| twPH | IDE
o Vi \ g
WE
Vi |tvse 1‘—‘
twp
tos fol tDH '
VoH Hi-Z
[ { ae Lo A { \
Dm { 20 { Do } @—-{Dout, { FF }
VoL K :
VepH g \
Vpp
VPPL‘/ \—
REG="H" level
MITSUBISHI
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SWITCHING CHARACTERISTICS
Read Cycle (Ta=0~55C, Vcc=5VE5%., Vpp=Vce, unless otherwise noted)

Symbol Parameter - Limits Unit
Min. Typ. Max.
tRCR Read cycle time 300 ns
tacA)R Address access tima 300 ns
ta(CE)R Card enable access time 300 ns
ta{OE)R Output enable access time 150 ns
tdiscce)m | Output disable time (from CE) 100 ns
tdis(OE)R Output disable time (from OE) 100 | ns
ten(CE)R Output ensble time (from CE) 5 ns
ten(OE)R Output enable time (from OE) 5 ns
tv(AIR Data valid time after address change 0 ns

MITSUBISHI _
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TIMING REQUIREMENTS (ATTRIBUTE MEMORY)
Write Cycle (Ta=0~55C, Vce=5VE5%, Vpp=Vce, unless otherwise noted)

Symbot i Parameter L——~»—-»rv--L«Ln—q—‘[st:‘——m——ﬁ Unit
L ) J Min : Typ. é Max |
tasR " Address setup time i 30 | : . ons
‘;;H? ﬁﬁﬁﬁﬁﬁ I Address hold time o - ‘ 30 ns
tcsR E CE setup time | 0 ns
| tcuR CE hold time o T a0 o T as |
tosR \ Dat.;;stup time ) : 120 \ ns
tbHR i Data hold time ) | o w’;sA‘
OESR 1 qE_ setup time ) * i 1 ns
tOEHR | OE hold time T ‘ ns
tweR | Writepulsewidth Ty T T g
toqj{‘ T Data latch time ' | ns
| tBLCR aTgyte load cycle time o L ous
| tweR [writecycletime O 1 s |
tencoe)R  Output enable time (from DE) - r_ s s
tdiscoe)R i Output disable time (from DE) ! 0 10 ns
TIMING DIAGRAM (Attribute Memory)
Read
tRCR |
|
ViH Ve P
An >< . ;
Vie ~
taiaR |
= te(ceR
SO SRR
- | Eﬂc—EE | taiscce )R
tai0E)R
1
o 4 S
tdistoeyR
tenoE )R
Vv
D o HiZ <\ OUTPUT VALID :}—
(DoyT) VoL
WE= "H" level, REG= “L" level
MITSUBISHI
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Byte Write

taMR

O] PO OO
e S 2050
KX lotede!
R > O
RS 5
550 S odeg
K o KK
(5SS > g
2 &
RS o0k
505 S
P ks 34
KRS e
PSS b 0]
XX S
Yol b ]
o) X5
Jo%% fo% ‘o
PO PSS doge
0% o
PO PO foled
folee! ol
el b 2]
030
PSS P35 o
> o,
P> (]
ode!
> Folod
K5 5
P> <}
K25 olede!
5 Dode
S olole
RS lodede!
5 0
K> o%e2%
o Rosags
05 loZede!
)
KX olede!
2008, 2584
. KX
P ote
5 %
P XX
! OSeLe,
p oSN
&
P 305
KX lodeds!
> ]
XX
% otk
PSS 3]
KX XK o
PS> ook ~
QXS
P X w
lole!
P XX}
o Y 4
| <] Py
g5 05908,
» ] @
RS Peded e
8 QQ\Q\
\.
@ I
T o
L2 ol o«
T
Ja)
2ol v N
a a o
2 - T
- ~ it
14 u
7 W :S._ <
Q x 5
2 2
- hed
=
v
<5
o<
%
[55
@.
55
T J T I 4 I W
> > > > > > > =
c rm £ = £
< lo oQ o

137
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Page Mode Write

An

ViH
(Ag~A1D vy m

ho v BN " X
N 0 2 X 4 x 60
(Ao~As) v, ! g
|
— v
= R A A A A
Vi 4
tcsR tweR -
DL 'i touR
_ ViIH
WE f
ViL tAsR U tanR / \_/ s-/ \_/ \_/
toEsR tsLcR
OFS t—sltoEHR
v ¥ v 9 9
ViL
tosR | [tOHR
M
vV i-
(DDm) IH Hi-Z 7\ P4 } D___“D /“_\ n
IN
R I W A \_/
tencoe)R
Dm \ VoH N _Hi-Z N\ « N\ I\ _{
(DouT) yq, \/ s \/ —
REG="L"leve!
Note 15 :. AC Test Conditions
Input putse tevels : Vit =0.4V, Vin=2.8V
Input pulse rise, fall time: tr=tf=10ns
Reference voltage
Input:  ViL=08V, ViH=2.4V
Qutput : VoL=0.8V, Vou=2.0V
{ten NG tgis are measured when output voltage is+500mV from steady state.)
Load : 100pF+ 1 TTL gate
S5pF+ 1 TTL gate (8t ten and tgis measuring)
16 : The data write is performed during the interval when both GE and WE are “L” level,
17 : De not apply inverted phase signal externally when Dm pin is in output mode.
18 : CE is indicated as follows :_
Read A/Write A: CE=CE 1 =CE2
Read B/Write B : CE=CE 1, 2 = "H"level
Read C/Write C : CE=CE 2, CE ! ="H"level
St
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RECOMMENDED POWER UP/DOWN CONDITIONS

(Ta= 0~557, unless otharwise noted)

Symbot Parameter j Conditions - Limits ! Unit
i - Min Typ. Max.
0VsVee<2Vv o} Vce A%
Vi (CE) CE input voltage 2VEVee<2. 4V Vee-0.1 Vee 1Veet+01 v
2.4VEVce 2.4 Veet0.1 \Y
tsu(CE) CE setup time T 1 B ms
trec(CE) CE recovery time 3 us
tpr(VCC) Veerise time 0.1 300 ms
Ipt(VCC) Ve fall time 3 300 ms
tsu(CEH-VPP) Setup time before Vpp rise 0.15 “s |
tsu(VPP-CEL) Setup time after Vpp rige ! ©s
trec{CEH-VPP) Recovery time before Vpp fall .15 i “s
trec{VPP-CEL) Recovery time after Vpp fall 1 s
tor(vep) t Vpprisetime | 0.24 300 ms
tofvEP) | Vpp fall time 1 7.2 300 ms
tor(vPP) 2 Vpprise time 2 0.1 300 ms
tpf(VPP) 2 Vpp fall time 2 3 300 ms
ta(VCCr-VPPr) Vppr delay time after Veer 0V=EVCCsE4.75V 1] “s
ta(VPPL.VCCH) Vccf delay time after Vepf OV=Vees4.75V 0 “s
MITSUBISHI 3—139
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POWER UP TIMING DIAGRAM
Vepp 1step

{ tprivee) \J

3. 715V vee
0.9%xVee : | tsu(CE)

VCCO’

ViH
2V

0.|><V13V l tSu(CEH"‘VpP)

ov ! | L CET, CE2
. | tsu(Vepr—-CEL) |

Insertion/Withdraw ———= >

| Vop
; 1.4V
Td(Veer—Vppr) 0.O9xVppH
Vppr(=Veer)
0.1 XVppH
oy PP | tor(vpp) 1 l
i
Vep 2 steps tpriVac)
Vee
4,75V
0.9xVce
Voer fsu(ce)
Vin —
2V
0.1xXVcee CE2
oy l ‘ CeEt, CE2
|
Insertion/Withdraw —= tsu(CEH~VPp) [ T< tsu(Vep—CEL)
VepH
Vpp
11,4V
0.9~ VppH
—S»t td(Veer—Vppr) Clc
Vel v V + i1V
Vppr(=Veer) <—>‘ tpr(vep) 2
oV

Note 19 : Veor end Vppr{ = Veer Jindicates any voltage when Vcc voltage is in the range of 0V t04, 75V
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POWER DOWN TIMING DIAGRAM

Vepp 1step
tof(vee)
Veeo
4. 75V 0.9%X Ve
trec(CE)
trec(VPpP—-CEL) }
CE1, CE2 / ; gV
trec(CEH-Vpp) | = |nsertion/Withdraw
]
Vpp f
11.4V "\ 0.9X VppH |
"I_ = td(Vppf=Veet)
Vet 1V l
Vppf(=Voar)
0.1 X VppH
tpftvep) t Y
|
Vep 2 steps taf(Vee)
Ve ! !
4,75V X !
trec({CE) 6.9xVee
\—— Vet
N Vin

o K 0.1xVee
CEl, CE2 oV

r<—insertion/Withdraw

lrec(CEH—VPp) trec{VpPp—CEL)

{
|
!
|

VppH
Ve PP
11.4V
0.9XVppH
|
L__K Vec+ 1V Vepl

tpl(Vpp) 2

Td(Vppf—Veet)

Vppf(=Vecf)

oV

Note 20 : Vser and Vppr{ = Veor)indicates any voltage when Ve voltage is in the range of 0V 10 4. 75V
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BLOCK PROGRAM/ERASE TIME

Limits
Parameters ]l——- ] Unit
e L i Typ. i Max. -
Block erase time } 1.6 i 10 ! s
Block program time ‘] 0.8 ‘ 2.1 s

Note 21: At Ta=25C, Vpp=12V
22:Byte/word program time is about 9 z s (typical)

. but not guaranteed.
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