MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

8/76-bit Data Bus
Flash Memory Card

Connector Type

Two-piece 68-pin

MF8257-GBDATXX
MF8513-GBDATXX
MF81M1-GBDATXX
MF82M1-GBDATXX

DESCRIPTION APPLICATIONS
The MFB8XXX-GBDATXX is a flash memory card ® Notebook computers ® Printers
which uses one-megabit flash electrically erasable m |ndustrial machines
and programmable read anly memory IC's.
FEATURES
B68pin JEIDA/PCMCIA
m 8 /16 controllable data bus width
m Buffered interface
nTTL interface level
B Program/erase operation by software command
control
m Program/erase voltage 12V
® 10, 000 program/erase cycles
n Write protect switch
PRODUCT LIST
ltem Memory Data bus Access time Connector Number of Qutline
Type name — capaﬂty | width (bits) i(rls) i type pins drawing
MF8257 -GBDATXX 256K 8B ‘
MF8513-GBDATXX 512KB | ' !
MF8TM1 _GBDAT XX e - ' MB 8/16 200 Two-piece | 68 68P -002
MF82M1 -GBDATXX | ZMB*{ \ |
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PIN ASSIGNMENT

T —
Pin [ Symbol i Function Pin Symbol ! Function
Na. N. ]
1 leND | Ground 35 | GND Ground
2 j D3 . 3 CD1 Card detect 1
3 'D4 | 37 | DIt i
4 |D5 | Datal/O 38 | D12 l
5 |D6 | 39 D13 ¢ Data I/0
6 ‘Pi P 40 ‘ D14
7 CE1 Card enable 1 41 D15 J
8 A0 | Address input 42 'CE2 Card enable 2
s |OE | Qutput enable 43 'NC 1
10 \ Al ‘ 1 44 NC l No connection
11 A9 ! 45 | NC [
12 E AB | > Address input 46 AT ' |
18 A8 4 A8 AT8NC for <256KB types | A gqress input
14 A4 L 48 | Alg A19(NC for <512K B types)
15 . WE Write enable 149 l A20 A20(NC for<1MB types) |
16 [ NC No connection 50 INC No connection
17 1 Vee Power supply voltage 51 Vece Power supply voltage
18 Vpp 1 Programming supply voltage 1 52 ] Vpp2 Programming supply voltage 2
19 | Als o 53 } NC
20 |Ais \’ 54 ' NC ‘ l
21 A2 | 55 | NC
2 | AT 1 5% [NC [ ‘ No connection
23 A6 Pl 57 INC r
24 \ A5 | Address input 58 NC
25 A4 | 59 Inc |
2% A3 \ 60 |NC ‘ j
21 (A2 i 61 | REG Attribute memory select
28 | Al K 62 BvVD2 Battery voltage detect 2
29 A0 b 63 t BVD1 | Battery voltage detect 1
30 Do - 64 D38
31 | D1 | ¢ Data 170 65 D9 } Data I/0
32 1D2 | 66 | D10 )
33 WP ' Write protect 67 |CD2 Card detect 2
34 | GND | Ground 68 | GND Ground
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BLOCK DIAGRAM (MF8M1-GBDATXX)
r Veel
T T Veep2
0 ——
%fg ADDRESS-—————
Al DECODER |- 1;
e ma |- D15
ﬁ}g CSVep D14
Ald X F— D13
A b
Al MEMORY —D1o
A10 ADDRESS 17 18 —D 9
a9 BUS 1 Mb —09
A7 BUFFERS FLASH WUFrERS |29 8
At MEMORY 52
Ad x18 5%
A o =t
Al = OE __WE B4
CE 1 s J T
CeE2z —4 l
we L MODE 1
m= CONTROL
og =] LOGIC
FEG WV ]
wp ————— Vee
wrITE pROTECT, DY
OF% BVD 2
BvD1
o GND
524 ‘[
A

FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CE!, CE2
OE, WE), three supply voltages (Vcc, Vepl,
Vep2) and control registers located in each mem-
ory 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 Vppl and Vpp2
are less than the voltage applied tc Vcg (i.e Vpp=
0V to Vcc), the control registers of each memory
IC are set to read only mode.

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

(1) 1f CE1 is set to a low level and CE2 is set to a
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 (D0 to DT7).

(2) If both CET and CE2 are set to a low level, data
will be accessible via the full sixteen bit data bus
width of the card. In this mode LSB of address bus

(AD) isignored.

(3) If CEl is set to a high level and CE2 is set to a
low level the odd bytes (only) can be accessed
through upper half 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 A0 is also ignored in this operating

condition.

(4) 1f CE1 and CE2 are set to a high level, the card
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 CE2 as mentioned above, except
under combination (4).
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When OE is set to a high level and WE is set to a
high level the card is in an output disable mode and
the data bus will be in a high impedance state

regardless of the condition of CE1 and CE2.

Read/write mode

When a programming voltage (VeppH) 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. Vppl enables the Even Byte
bank and Vpp2enables the Odd Byte bank.

By using the 4 combinations of CE1 and CE2 as
described under Read only mode above the appro-
priate Data Out and Command/Data In bus selec-
tion can be made.

If OE is set to a high level and WE set to a low level,
the contro! register will latch command data
applied 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
depending on the condition of the control register,

After latching the command data, the card will go
into programming, erasure or other operation
mode. For details please refer to the Command
Definition table, each individual command’s
definition and the programming and erasure algo-
rithms.

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

The card then outputs FFh on the lower half of the
data bus (D0 to D7) when the following conditions
are applied :

(1) CET1 : low level, CE2 : high level, OF : low level,
WE : high leve!, A0 : low level

(2) CE1:low level, CEZ: low level, OF : low level,
WE : high level.

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 Vcc is applied. When the card is not in write
protect mode the WP output pin is set to a low level
when Vcc 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.
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FUNCTION TABLE (COMMON

MEMORY) READ ONLY MODE

Mod \‘ EG cz‘c“ﬁﬁ WE A0 \v z\v 1] 70 170
ode 1 | | \ \ PPZ Vep (D15-D8) (D7-00)
Standby ' H | H H x 1 x 17 x JVPPLAI_VPPL High-Z | HighZ o
Read A (16 bit H | L T L H ‘ X VPPL VepL | Odd id byte dataout | Even byte data out
T H H t L ﬂ L | H ARV VepL | High-Z I'Even byte data out
Read B (8 -bit) ! — — — —— e T — LS. i A i
i H L H L L i H I H \ VPPL VppL ngh Z i Odd byte dajagou;
Read C (8-bity H | L | H L I H | X VPPL VepL | 0dd byte date out Lngh z
L - - T - T — S A S %_.j
Output disable | H x x| H H TVepL | VepL | High-Z | High-2Z
Notel : H=V iy, L=V, X=Viqor VL

FUNCTION TABLE (COMMON

MEMORY) READ/WRITE MODE

T T T \ I ! 170

N RN T I P

| H _ H _H X x T'x LVPPX | VePH | HighZ | High-z
Standby TH 1{'4#? X T xR Wp&#ppx (High-z  [Highz
esa A b T 1 L | LT O T H T X Veek VerH | 0dd by daren | Even oyie date st
Rend B (86 L H 7 T{T'";[i i’ﬂﬂ}' r Tij\r: L Tvppﬁ VppH [High-Z  |Even byte dataout |
| Y A TR e DT T e veex[Hignz | oddbyiedetacut |
ReedC (80w | o - L R IO T X Ve Veex [ Odsbytedaaont T Hignz |
A o] 0L C 8 [ e v | Sommersoross [ Gommers oo

- — et — ,+ — — S SV U — SREEEE —

| H T L L 'VppX VppH | High-z Command or even
Write B (8 -bit) | — S S S S I — — b&cﬁgam —

| | | ‘ Command or odd

i \ Moot i A1 L[ H IvepH|VepX|High-Z J‘»bytedata in
I e S SR I SRR . S
Write C (s-b.t;% HooL T H ‘\ H J Lolox | VPRH | VepX Estr:g‘;gdl:rc’dd | High-Z
DO B A M A WS 187 S —
H X ] X H | H | X 'Vppx VppH|High-Z High-Z
Note2 : H=V i, L=V, X=Vigor V|, VppX=VpplL or VppH
To operate refer to the command definition, algorithms.
FUNCTION TABLE (ATTRIBUTE MEMORY)
i 1
Mode lRE | cEz | CET | o 3 WE ; Ao \vazlva onos | o1

[ Standoy —— * 'finT? X XX e e [menz  Henz |
Read A (16-DIL LH,,L,,,,,LE | L . H | X Vcc  Voc |Daw@out (notvalid) Dataout (FFh) |
Read B (8 -bit) *L*T“"JL’ L # Ho b | vee | vee [Highz ___|Dataout (FFn)
e kﬁ)g_ﬁfk%, 7H7+ L LohH L ng Vcc | Vec |HighZ | Dateout (not valid) |
resd¢ oo | L L LWL T X Ve Ve Tomeou ot Hah?
Outputd|sab|e i L ‘ X X H | H TVCC Vce | High-Z High-Z
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COMMAND DEFINITION

8 bit mode
| Bus First Bus Cycle N Second Bus Cycle
Command \ Cycles ‘**k T ﬁ”——'jj——"’—*"* T 1
Required | Mode ‘ Address | Datain Mode Address Data in Data out
| Reeamemory | I;[, weie [ eA [ om - [ - -
S(_etfﬂplogram/program o f,;L J/\mti e ,Pé o ﬂ)[:prite PA L 4P|:l LT
Program verify | 2 i Write PA Coh Read PA - PVD
/S:s(nE'erase/erase ) 2 7 3 i S +i7)7B%i 4:@FTFWrite N BAiiOhr; 7/T:
Eeseverly % | Wowe | EvA_| A | Red | Eva | - | EVD
Reset |z woe | BA | Ffn | woe | BA [ FFn_ | - |
| Read device identifier code] 2 | Write BA } 90h | Read | DIA |- DD
16 bit mode
f Bus First Bus Cycle ‘ Second Bus Cycle
Command [ Cycles p—— —— g r»j—:—r» —— — ]
Required Mode | Address Data in Mode Address Data in TData out
| Reso memory t, U Wrte | BA | oooon_ 1 - ,:; i:ii
Setup program/program 2 + Write | PA 4040h Write PA T
Program verrfv o e /\;V;t; T TeaA /X 7EUkC bihj Read PA 7))“ o V—FK/’D—i
[ Setup eraserorsse. i oa | | e | A | mmn :;:
Erase verify AO0AOhD Read EVA )1» EVD
“Reset | 2z " BA | FFFFh | Wr@ﬁ_éA)>ﬂ-[ FFFFh | —-
| Read gevice identifier code! 2 1 9030n | Read TL’ pa | - ] b |

Note3 : These tables show the basic functions of commands. Please refer to the individual programming and erase algorithms
for exact operating details. Signal and bus status are defined in the function table,
BA : Memory block address {any address within the selected block)

PA : Programming address

PD : Programming data

PVD : Program verify data

EVA : Erase verifying address

EVD : Erase verify data

DIA : Device identifier address :
000000h for manufacturer code
000002h for device code

DID : Device identifier data
Manufacturer Code 1Ch (1C1Ch}
Device Code DOh (DODOK)
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FLASH MEMORY CARDS

COMMAND DEFINITIONS

Read

The memory in the card is switched to read mode
by writing 00h (0000h for 16 bit operation) into the
control register. This mode is maintained until the
contents of the register are changed. When Vpp is
switched to VppH the card enters this mode. This
mode needs to be written to every memory block to
which access is required.

Setup program/program

The setup program command sets up the card for
programming. It is applied when 40h (4040h for 16
bit operation) is written to the control register.

Programming will take place after latching the
address and data which are applied at the rising
edge of WE. The programming operation will
finish 10 zs or less after that.

The operation should be repeated for a specified
number of times if the program verify which follows
is not successful (For details please refer to the
algorithm).

Program verify
It is necessary to verify the programmed data after
the execution of the program command. The
program verity command is applied by writing COh
(COCOh for 16 bit operation) into the control
register. The address to be verified is not latched
when writing this command
(For details please refer to the algorithm).

Setup erase/erase
The setup erase command sets up a memory block
(selected by the applied block address) for erasure.
It is applied when 20h (2020h for 16 bit operation) is
written to the command register. It should be
followed by writing the erase command which is
also 20h (2020h for 16 bit operation) and this will
initiate a erasure operation. This operation will
finish in 9.5ms or less after the rising edge of WE
this being controlled by an internal timer. The
setup erase and erase commands should be repeated
a specified number of times if the erase verify
sequence which follows is not successful and should
only be executed after confirming that the data
programmed to all of the area to be erased is 00h
(0000 h for 16 bit operation). (For details please
refer to the algorithm)

These commands will not erase all the data in a
memory card and should be repeated for each of the
memory blocks where erasure is required. When in
eight bit access mode it should be noted that the
erasure of a memory block will resuft in eiher odd
byte or even byte erasure.

Erase verify

After finishing an erase operation the data in the
corresponding memory block should be verified.
AO0h (ADAOh at 16 bit operation) is the command
for erase verify. When writing the command the
address to be verified is latched at the rising edge of
WE. The erase verify operation should be repeated
for each address within the selected memory block
untit either unerased data is read or the data read
from all the addresses of the block has been verified
as correctly erased.

(For details please refer to the algorithm)

Reset

The reset command exists to allow erasure or
programming operations to be safely aborted. It is
applied by writing FFh (FFFFh for 16 bit opera-
tion) twice after the erase setup command or
program setup command. It will reset operation for
the corresponding memory block and set it to a read
mode without changing data.

Read device identifier codes

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

(NOTE : Do- not apply a high voltage (super
voltage) to the A10 pin in order to try and read the
device identifier codes as this will result in the card
being destroyed.)
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MEMORY BLOCK

8 bit mode
Even byte 0Odd byte
000000h 000001h
Bilock 0 Block 1
03FFFEhQ 03FFFFh
040000h 040001h
Block 2 Block 3
0TFFFEhQ 0TFFFFh
L . - ]
080000h 080001h
Block 4 Block 5
0BFFFEhN 0BFFFFh
0C0000h 0C0001h i
Biock 6 Block 7
OFFFFEh OFFFFFh
100000h 10000th
Block 8 Block ¢
13FFFENQ 13FFFFh
140000h 140001h
Block 10 Block 11
17TFFFEhQ 17FFFFh
180000h 180001h
Block 12 Block 13
IBFFFEh 1BFFFFhH
1C0000hN 1C0001h
Block 14 Block 15
TFFFFEh 1FFFFFh
/‘\ /
Connectea to Vpp 1 Connected to Vpp 2
Block 2 to 15 do not exist in 256K B.
Block 4 to 15 do not exist in 512KB.
Block & to 15do not exist in 1 MB.
16 bit mode
Even byte J 0dd byte
000000h
Block 0
03FFFFh
040000h
Block 1
07TFFFFh
080000h
Block 2
0BFFFFh
0C0000h
Block 3
OFFFFFh
100000h
Block 4
13FFFFh
140000h N
Block &
17TFFFFh
180000h Bk 6 N
ool
1BFFFFh
1C0000h
Biock T
1FFFFFhH
l |
Connected to Vpp | Connected to Vpp 2
A 0 signal is ighored at 16 bit mode.
Block 1 to 7 do not exist in 256K B.
Block 2 to 7 do not exist in 512K B,
Block 4 to T do not exist in 1 MB.
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PROGRAMMING ALGORITHM

8 bit Operation

First apply VppH to Vepl and/or Vpp2. Then
write the program setup command (40h) to the
address to be programmed. The next write
sequence will initiate a programming operation
which will end in 10 4s or less this period being
controlled by an internal timer and the data will
then have been programmed. To verify that the
data i1s programmed correctly write a program
verify command (C0h) and then read the data
(Reading should be not commence until 6 s after
the program verify command has been input). If
the data is not programmed correctly repeat the
above routine (program setup/write/program veri-
fy/read) up to a maximum of 25 times. If the data
is programmed step to the next address to be
programmed and program data according to the
above sequence. The next address to be program-
med should be within a memory block whose Vep
voltage is set to VppH, If it is not write the read
command (00h) and then drop the Vpp voltage to
VpplL. Then apply Vpp for the desired memory
block and proceed with programming.

(Note : In applications where Vppl and Vpp?2 are
shorted together all addresses can be programmed
without there being any need for the programming
algorithm to take account of the cards memory
block architecture).

16 bit Operation

The algorithm for 16 bit programming is almost
same as that for 8 bit programming. The difference
between the two algorithms is that during 16 bit
programming, when either the upper or lower 8 bits
of data in a word has been programmed success-
fully, but programming of the other 8 bits has still
to be completed, FFh is written to the half of the
command word corresponding to the successfully
programmed byte instead of the program setup
command and data to be programmed. This
operation can be achieved by masking the appro-
priate half of the data bus by carrying out a logical
OR between it and FFh.

Also 00h should be used to replace the program
verify command for the applicable half of the data.

(For further details please refer to the program-

ming algorithm and the table describing the bus
status during programming)

ERASE ALGORITHM

8 bit Operation
First apply VpPpH to Vppl and/or VPP2. Then
confirm that the data at all the addresses within the
memory block to be erased is 00h. |f the data is not
00h program it to 00h following the programming
algorithms. Then write the erase setup command
(20h) and erase command (20h) for the applicable
block address. An erasure operation will then
commence which will be finished in 9.5ms or less
this being automatically controlled by an internal
timer. To verify the erasure start by applying the
erase verify command (ACQh) for the lowest address
of the memory block. In6ys the verifying data can
be read. If the data is not FFh repeat the erasure
operation by again writing the erase setup and
erase commands and then re - verify, If the data is
FFh verify the data for the next address of the
memory block and, again if this address fails to
verify repeat the erasure process. However, If the
next address does verify again step forwand one
address and repeat the process. These operations
should be repeated until the whole of the block is
verified as erased or the allowed maximum of 3, 000
erase cycles per erase operation per block has been
reached. Note that once an address has been verified
as erased it need not be re-verified even if further
erase cycles to its block have taken place following
the non-verification of another address. Also note
that the erase verify operation should be restricted
to the memory block currently being erased. After
erasure has been completed write the read com-
mand (00h) to the command register, set Vppl
and/or Vpp2 to VppL as applicable and proceed
with the erase operation for the next memory block.

Please note that when the card is being used in 8bit
mode, due to the organisation of the memory
blocks, erasure of a memory block result in an
erasure of a block of only odd or even addresses
(not a block of continuous addresses. )
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16 bit Operation

The algorithm for 16 bit erasure is almost the same
as the one for 8bit erasure. The difference between
the two modes is that when either the upper byte or
the lower byte has been successfully erased but
erasure has still to be completed for the other byte
the half of the command word corresponding to the
erased byte should be FFh instead of the erase setup
command and erase command. Also the corre-
sponding half of the erase verify command word
has to be changed to a read command (00h) until
the other byte has been successfully erased.

(For further details please refer to the erase
algorithms and the table showing the status of the
bus during erasure.)

MITSUBISHI
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PROGRAM ALGORITHM
8 bit mode

IPROGRAM START]

y

( Vce=5V, Vpp=VppH )
it
l

(ADDRESSzFIRST LOCATION)
e X=0 )

WRITE PROGRAM-SETUP
COMMAND (40h)

( WRITE PROGRAM DATA)
( DURAT!V‘LON:IOUS )
C X:i+1 )
!
@RITE PROGRAM-VERIFD
COMMAND (COh)
!

( DURATION=6 us )
YES

NO

PASS
PROGRAM VERIFY 7 PROGRAM VERIFY
PASS FAIL
N
QDDRESS=NEXT ADDRES@(— LAST ADDRESS?

@RWE READ COMMAND(OOh))

!
C Vpp=VppL )
} ‘

IF’ROGRAM PASSED| PROGRAM FAILED
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PROGRAM ALGORITHM
16 bit mode

IPROGRAM STARTI

( Vecec=5V, Vpp=VppH )

(ADDRESS:HRSTLOCATmN)

3
%C XL=0, XH=0, Y=0 )
I

',WR!TE PROGRAM-SETUP COMMAND(‘iUh)\

/RESET COMMAND (FFh)

<
L

m
-

w
i

NO

COMMAND=4040H if Y=10
COMMAND=FF40H if Y=1
\_COMMAND=40FFH ifY=2 /

o WRITE PROGRAM DATA )

DATA=DATA fY=0
DATA=DATA.OR.FFOCh if Y=1

DATA=DATA.OR.00FF Y=2
\ ! A O\r FFh if

C DURATION=10us )

!

XL=XL+1ifY=0o0rl
XH=XH+1ifY=0o0r2
WRITE PROGRAM-VERIFY COMMAND(COh)

/READ COMMAND (00h)
COMMAND=CO0COh if Y=10

COMMAND=00COh if Y =1
COMMAND=CO000h if Y=2

y

( DURATION=6 us )

PASS \

XL=250r XH=257

YES

PROGRAM VERIFY?

—+
>
o]

RESS

.OR.: =Logical or

LAST ADDRESS?

WRITE READ
COMMAND (0000h)

i
C Vep=Vppl D)

PROGRAM PASSED

PROGRAM VERIFY

y_
FROGRAM FAILED

’; MITSUBISH!
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ERASE ALGORITHM
8 bit mode

| ERASE START I
|

¥
( Vee=5V, Vpp=VppH )

GROGRAM ALL BYTES:UOPD

-4>6DDRESS=FIRST LOCATIOI\D
G
WRITE ERASE-SETUP
COMMAND {20h)

!

@RITE ERASE COMMAND (20@

|
( DURATI(JN:Q.Sms )
( X=X+ 1 )

vy
y

/ wRITE ERASE*\/ERIFY)

\ COMMAND (AOh)

( DURATION=6 «s )

YES
X =10007

ERASE VERIFY?

PASS FAIL

NO
@DDRESS:NEXT ADDRESS}(— LAST ADDRESS?

(WR]TE READ COMMAND(OOh))

!
( Vpp=VppL )

This is the erase algorithm for a byte ¢ !
memory block and not for a card. I ERASE PASSED I ERASE FAILED
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ERASE ALGORITHM

( vec=5V. Ver=VepH )

YES AL L WORDS=0000h
UMEMORY BLOCK)

TNO
@ROGRAM ALL WORDS=000@
v
————>(ADDRESS=FIRST LOCATION)
v

(xs.:o, XH=10, Y=0 )
M

(" WRITE ERASE-SETUP COMMAND (20n)
/RESET COMMAND (FFh)
COMMAND =2020H if Y =0
COMMAND=FF20H if Y= 1
\_COMMAND=20FFH if Y=2

) v

z ("WRITE ERASE COMMAND (20h) )
/RESET COMMAND (FFh)
COMMAND=2020H if Y=0
COMMAND=FF20H if Y=1

\_ COMMAND=20FFH ifY=2 /

( DURATION=9.5ms )
¥

CL:XL+1 ifY=0or 1)
b ASS XHzXHJrIJ#Y:UorZ

(WRITEERASEVERIFY COMMAND (A0h)

N
B

PASS

/READ COMMAND (00h)
COMMAND=A0AOh if Y=10
1 COMMAND =00A0h if Y =1

COMMAND = A000h if Y =2

!

( DURATION=6 us )

XL=10000r XH=10007

YES

TYEs
Q’VRJTE READ COMMAND (oooorD

i3

( Vpp=VpplL )
A
This is the erase algorithm for a word memory
block and not for a card. ERASE PASSED ERASE FAILED
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BUS STATUS AT PROGRAMMING

8 bit mode
Mode Address Data in Data out Notesr
Write program setup command PA 40h — PA:Programmmg address
Program PA PD — PD=Programming data ]
Write program verify command PA Coh -— - - -
Read program verified data PA — PVD PVD=Program verified data
16 bit mode
Mode Data in Data out
e ! Address . - i T - Notes
D15~D 8 : D7~Do | D15~D8‘;D7~D0 D15~D8 [ D7T~DO ]
Write program setup command o PA 40h ' 40h B } ]
| 1 i ? =P ing dat
Program PA ' PDH | PDL . | PDH rogramming data
) [ I N | PDL=Programming data
Write program verify command ! PA Coh Coh — !
,,,,,,,, R ; N : —
. | . PVDH=Program verified data
Read program verified data PA PVDH PVDL PVDL=Program verified data
Write program Write reset PA 40h FEh _
setup command command
Program Write reset PA PDH FFh —
command ) 1 When programming of even
i i byte has completed
Wr?te program Write read PA Coh 00h - y P
verify command | command
Readprogram | g 4 data PA — — | PVDH | PDL
verified data '
Write reset Write program PA FER 40h ‘ o
command setup command
Write reset Program PA FFh PDL —
| command T L ] N P When programming of odd
i ; byte has completed
Write read Write program PA 00h con | o Y P
command verify command | : i
RS SO S —
Read data Read program | o — — | PDH  PVDL
verified data H
4110 AMITSUBISHl
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

BUS STATUS AT ERASURE

8 bit mode
Mode Address | Datain | Data out | Notes
erte erase setup com mand BA 20h — BA =Block address
erte erase command BA 20h - |
Wr|te erase ver|fy command | EVA AOh —_— | EVA=Erase verifying address
Read erase verified data EVA — ,r EVD \ EVD =Erase verified data
16 bit mode
Mode ‘ | Data in Data out
TArora T m o<1 Address j————— - Notes
D15~D 8 D7~Do rD15 D8 DT~D0 DI5~D8 |[DT~D0
. - - - = Tr SR St - - | | - —
erte @ erase setup command BA ' 20h 20h |
Wrrte erase command T BA 20h 20h
‘Write erase verify sommand | EVA AOh AOh
=E ified data
Read erase verified data EVA | — ) — | EVDH | EvDL E\\;BLE:‘:EJ;TI'ﬁ':d o
T S S A S - -
- . \ T
Write erase Write reset | sa | 20n FEn o L
| setup c command 0 command o
Write erase | Write reset T BA ! 20h FEh T - -
| command | command | " I Lﬂ,,_,,__ When erasure of even byte has
| completed
Write erase | Write read . EVA ABh ! ooh s o p
verify command \ command | |
R el T DS U S — -
Read erase I Read data EVA | — — EVDH EFh
verified data
Write reset \ erte erase T_ !
command setup command
Write reset ‘ Wr:te erase
CQTEan) B \ COT@?,@, B When erasure of odd byte has
t completed
Write read | Write erase | Eva I oon | aon | o P
command verify command | ]
T TS [ |
Read data | Readerase IV S — I FFh EVDL
| verified data | i |

ABSOLUTE MAXIMUM RATINGS

| Svmoot [ Persmewsr T T Condimons | Ratings Uit |
Vee | Vccsupplywoltege | . 0560 |V

| Ve Veeswelywlisge D 0.5~ v_|
Vi Inputvoltage —0. 3~Vcc+0.3 v

eroir - 77[Eurtput voltage - T T 0~Vce o 4

| Toor | Operating temperature | Read/Writeoperation |  0~10 C

7Tr51;*! | Storage tenwperia}u—re) T 7[ T [ —40~80 o | C
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

RECOMMENDED OPERATING CONDITIONS (Ta=0~55C, unless otherwise noted)

Limits
Symbol Parameter - - Unit
Min. = Typ. Max.
Vee Ve supply voltage 4.75 5.0 5.25 \
VepL Vpp supply voltage during READ 0 Vee Vee+1.0 v
only mode
Vpp supply voltage during READ
vppH WRITE mode 1.4 12.0 12.86 Vi
ViH High input voltage 2.4 Ve \
Vip © Low input voltage 0 0.8 A\
NACT Number of simultaneous activated { Block
memory blocks

ELECTRICAL CHARACTERISTICS (Ta=0~55C, Vcc=5VE59%, Vepp=VppL or VppH, unless otherwise noted)

: Limits _
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
) loH=—0.1mA, BVDn Eo2.4
VOH High output voltage e R e . — vV
loH=—1.0mA, Other cutputs 2.4
VoL i L.ow output voltage oL =2mA 0.4 \
lH High input current Vi=Vecec V : 10 u A
|CET1, CE2, WE, DE, REG —10 -0
hiL Low input current S VI=0V — uA
i ‘ Other inputs ! -10
» High output current in | xes <=+ —
| : = = = = 10 A
OZH off state [ E2=Viqyor OE=VH, Vo=VcC : u
Low output ti R —
lozL W output currentin. | =5 _EE2 =Vinor 0E=Vin, Vo=10V -0 | uA
off state
= = =V
lcct-1 Active supply current 1 CE1=CE2=Vi, Other inputs tHor Vi, 200 mA
R Qutputs=open
CE 1 =CE2<0.2V, Other inputs<0.2V or
| 1.2 Active s | t2 i 180 mA
ce upply curren 2Vce—90.2V, OQutputs=open
lcc2-1 Standby supply current CE 1 =CE 2 =V H, Other inputs=ViHor VL 10 mA
256K B 0.5
CE1=CE2=V¢cc—0.2V, 512KB 0.7
| 2-2 St e A
ce Standby supply current o outs<0.2V or>Vee—0.2V| 1 MB 1 m
2 MB - 2.0
256KB 20
\4 s | t 512K B 30
Ipet PP supply curren Vep=VppL=Vce : — uA
(each Vpp pin) 1MB 50
! 2MB 100
. | 256K B 0.3
: = 512K B 0.5
Ipp 2 V/Pp supply current V{pp VppH . i o mA
{each Vpp pin) {standby, read) I 1 MB 0.9
| . 2MB [ 1.7
4 |
Ipp 3 ,PP Subply Cgrrent Vpp=VppH [program/erase/verify) i 35 mA
{each Vpp pin) ; j

Note 4 : Currents flowing into the card are taken as positive.
5 : Typical values are measured at Vcc=5V, VppL=5V, VppH=12V, T5=25TC.
6 : Card consumes active current at programming, erasure and verification.
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

CAPACITANCE

! . Limits [
Symbol \ Parameter [ Test conditions F,MF ﬁrﬁp)fﬁax—— Umt_
éfﬁrr;rl_flnput capacutance T/a —)ZE-Tij o S J]VI E pF
EE o OItpthapamtanceW \/o GND Vo= 25mVrms, f~71 MHZHEC« T 7*45 . pF

Note 7 : These parameters are not 100% tested.

SWITCHING CHARACTERISTICS (COMMON MEMORY)
Read Cycle (Ta=0~55C, Vcc=5VE5%, Vpp=VppL or VppH, unless otherwise noted)

T
Symbol | Parameter
Ers *Ee*ad?y*a;@e“ e
7;;, B Address access t;r;e/ o T
| toce) [Cordenablesccesstme
ta(0E) | Output enable access time
tgis(ce) | Output disable time (from CE) S

| tais(0E) Output disable time (from OE‘
0

ten(CE) utput enable time (from CE)
fe:EE>;—L5u?55§a§'§“}§ V,V@Er;,oi ET,; o : I
tvia) | Data valid time after address change
“twRR | Write recovery time before read

TIMING REQUIREMENTS (COMMON MEMORY)
Write Cycle (Ta=0~55C, Vee=5V+5%, Vpp=VppH, unless otherwise noted)

‘ Limits ‘
Symbol “ Parameter k ﬁin Typ'r_r Maxvﬁ‘ Unit
Ctwe :varEeE/y&eT-?nE I 0 FJ:)F‘ s
Cas | Adsrespome T‘@j"j -
| an [ Addresspolgtme o Low o s ]
tDs | Data setup time 60 ns
[ 'on | Datatoldtime "Jf T | T ns |
| wrn | Writerecovery imebetoraresd s 1:::17?
tRRW ”Reaqrriecovery time before write. B 10 R Jr" P ons ]
tcs | Card enable setup time before write %ﬁ 20 ' ns
[ | Cerdenapletoldtme jg%k_gfkg ns
| twp Write Pujseﬁwmjth ) LZQ ] gjji ns
TWPH o [ erté/p(Jls; ;Idth m/gihh s 40 o i‘!—;
7t5p’7 1 buration c of programmmg opé}'ano‘n I o Hwﬁ))j:‘i)*kr* )u?
7T7DE T AkDiur;tvon of erasegp;rainon S IQ.SF A A ,;:
“tvsc | Vppsewptimstwcardenablelow | 1| | us

Note 8 : Refer to switching characteritics for read parameters
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

TIMING DIAGRAM
Common Memory Read

tRC
VIH L \
An >< |
V”_ N A ‘
tacA)
tvia
ta(CE) )
V IH R oo o PN PN A AN XA
R
CE D0 e e e e e tetetetete!
Vie
ten(CE)
tdis(CE)
i ta(0E)
. ViH \|
OE é
ViL
ten(0E)
tWRR tdis(OE)
ViH
WE
ViL
!
VoH !
Hi-Z 4 K
Dm ' < OUTPUT VALID )_
(DouT) yqL At 1

Note 9 : Indicates the don‘t care input.
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

Common Memory Program

twc

PROGRAM VERIFY

ViH
An PA PA PA X PA x—\

ViL

tAH
J tAS

. ViH ‘
CE | /_\

Vi

tcs > tCH

o Vi ; ;
OE !

ViL

tRRWH% twPH top | ‘ tWRR

_ ViH ]( ’1
e S

Vv

' twp ‘ IDH
i l tDSH‘—ﬁL—‘

ViH
Dm Mz Cao ) ) { co)
OIN) vy ____/ \_/ / —/ \_

|

VoH Din Hi
bm / = { Dourt >—\
(Doum)VOL

tvsc

VppH
Vpp \\_

Vepl

REG="H" level

* MITSUBISHI
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

TIMING DIAGRAM
Common Memory Erase

VERIFY

X EVA

ViH i
An BA } BA X EVA
ViL \

tAH
tAs
ViH
CE / /—\
ViL
| tcs > ~tcH
ViH
OE
ViL ‘ :
TRRW &= twpr DE | | twRR
ViH : v
WE /ST Ti j‘
ViL
— toH
tDs '

VIH ,
Dm Hi-Z [/ \ 20 N
(Bin3 VIL—/

VOH

Dm _/

(CouT) VoL

tvsc

VppH
Vpp
VpplL

SWITCHING CHARACTERISTICS (Attribute Memory)
Read Cycle

(Ta=0~55C, Vecc=5V*=5%, Vpp=Vce, unless otherwise noted)

Symbot Parameter - Limits Unit
Min. Typ. Max.
[ tkcr | Read cycle time N o 300 o ns
ta(A)R Address acces?i?r;;:e o - o o 7300 ns
| tacce)r | Cardeneble access time [ 7 300 ns
ta(0E)R Outpllrt;;blé:cgess;iﬁ'; ] - a B 150 ns i
[ taisiceir | Output disable time (from CE) - 100 s
| taiscoe)r | Output disable time (from BE) - " 100 ns
| tenicerm | Output enable time (from CE: o s | ns |
tenioE)R | Output enable time (from OE) o 5 ns
[ (via)r Datavalid time after address change - o ] ns
4—116 MITSUBISHI
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

TIMING DIAGRAM (Attribute Memory)

Read
*/ trCR
ViH
An
ViL 2
e
atn) tvia)R
| taccesR
VIH vvvvvvvv 070 6 5707600 6« k——> ST SIS TS
_ R N RS ISERIIK
Ce SORRLLRLLS GXHLRALRKS
V1 SRR SRS
T
ten(ciE)R . R
’<———J dis(CE)
| tacoe )R
o ViH © ] =
Vip -
tdis(oE)R
ten(oe)R l
Vou
Hi-Z %
Dm 5‘\ OUTPUT VALID %
{DOUT) VoL ‘ ] 2

WE= “H" level, REG= “L" level

Note 10 :

AC Test Conditions

Input pulse levels : Vi =0.4V, Vip=2 8V
Input pulse rise, fall time: ty=tf=10ns
Reference voltage

(ten and tgjs are measured when output voltage isE500mV from steady state. )

Input : ViL=0.8V, Vip=24V
Output: VoL=0.8V, VonH=2.0V
Load : 100pF+ 1 TTL gate

SpF+ 1 TTL gate (at ten and tgis measuring)

E is indicated as follows :
Read A/Write A: CE=CE =
Read B/Write B : CE=CE 1,
Read C/Write C : CE=CE 2,

CE2
CE 2 =“H"level
CE 1 ="H"leve!

: The data write is performed during the interval when both CE and WE are low “L” level.

: Do not apply inverted phase signal externally when Dm pin is in output mode.

P
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

RECOMMENDED POWER UP/DOWN CONDITIONS

(Ta= 0~55C, unless otherwise noted)

Symbot Parameter Conditions Limits Unit
Min. Typ. Max.

o 0VEVee< 2V o | vee v

Vi (CE) CE input voltage 2V=EVee<2.4V Vece-0.1 Vee Vee+0.1 vV
2.4V =Vcee 2.4 Vee+0.t \)

tsu(CE) CE setup time 1 ms
trec(CE) CE recovery time 1 us
tpr(VCC) Vecerise time 0.1 300 ms
tpf(VCC) Ve fall time 3 300 ms
tsu(CEH-VPP) Setup time before Vpp rise 0.15 us
tsu(VPP-CEL) Setup time after Vpp rise 1 us
trec(CEH-VPP) Recovery time before Vpp fall 0.15 us
trec(VPP-CEL) Recovery time after Vpp fall 1 u©s
tor(vpPP) 1 Vpprise time 1 0.24 300 ms
tpf(veP) 1 Vep fall time 1 7.2 300 ms
tor(VPP) 2 Vpprise time 2 0.1 300 ms
tof(vPP) 2 Vep fall time 2 ) 3 300 ms
td(VCCr-VPPr) Vepr delay time after Vcer 0V=EVCC=4.75V 0 us
td({VPPf{-VCCF) Vccf delay time after Vppf 0V=EVee=4.75V 0 us
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MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

POWER UP TIMING DIAGRAM

Vpp 1step
tpr(vce:
4,75V vee
0.9%Vce ’ su(CE) !
. =~
f
0.1xVee } ‘
oV —+ ytgu(CEH»va) CE1, CE2
. . i i tsu(vpp—CEL) |
Insertion/Withdraw < )l
|
Vep
’ 1.4V
td(Vecr—Vppr
atv Vepr) ' 0.9XVppH
Vppr(-’-Vx:cr)
|
0.1XVppH
oV il privee) 1
Vpp 2 steps tpr(vee)
‘ Vee
.75V
0.9xXVce ¢ |
Veer = tsu(CE;
ViH
2V
0.1xVce N
oV ‘ ) CE1, CEZ2
Insertion/Withdraw -——2 tsu(CEH-Vrp) (@9{—’){-74— tsulVep—CEL)
VppH
! Vep
11.4V
0.9XVppH
td{Voer—Vppr) }
Vppl Vee+ 1V
Vepr(=veer) }‘*’1 tor(vep) 2
oV
Note 14 : Vegor and Vppr (= Vogr ) indicates any voltage when Vg voltage is in the rangeof 0V to 4. 75V
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FLASH MEMORY CARDS

POWER DOWN TIMING DIAGRAM

Vpp 1 step
‘ tpf(vee) |
>
vVce
4.75V 0.9%XVce
L—_frec(ca
| Vecf
VIH
| 2V
trec(VpP—CEL) \0‘1XVCC
CE1, CE2 L oV
trec(CEH-VPe)_| \<—Insemon/Withdraw
I
Vep
11. 4V
I td(Vppr—Voot)
Vppf(=Vccf)
0. 1XVppH
{ thivep) | 0V
=
Veep 2 steps tof(Vee)
Vee
4,75V
0.9xXVce
Trec(CE)
Veef
ViH
L 2v
S KO I1XVce
CE1, CE2 l oV
With
trec(CEH-Vpp) | ‘r_‘trecwerCEL) < Insertion/Withdraw
|
VepH
Vep
11.4V
0.9XVppH
Veec+ 1V VeplL LAV ppi—Voot)
tpf(vpp) 2
Vppf(=Veet)

oV

Note 15 : Veer and Vppr{ = Veer }indicates any voltage when Ve voltage is in the range of 0V 10 4. 75V
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