MITSUBISHI MEMORY CARD

STATIC RAM CARDS

8/716-bit Data Bus
Static RAM Card

Connector Type

Two-piece 68-pin

—

MF365A-L2DATXX]
MF365A-LIDATXX
MF3129-L2DATXX
MF3129-LODATXX

MF3527-L2DATXX
MF3527-L9DATXX

MF3513-L2DATXX
MF3513-LIDATXX

MF3TM1-L2DATXX
MF3TM1-LIDATXX

MF32M1-L2DATXX
MF32M1-L9DATXX |

DESCRIPTION

Mitsubishi's static RAM cards provide large
memory capacities on a device approximately the
size of a credit card (85.6mm X 54mm X 3. 3mm).

The cards use an 8/16-bit data bus. The devices use
a replaceable lithium battery to maintain data.

Available in 64 K byte- 2 M byte capacities,

Mitsubishi's Static RAM cards are available with a

6&-pin, two-piece connector.

FEATURES

® Uses TSOP (Thin Small Outline Package) to
achieve very high memory density coupled with
high reliability, without enlarging card size.

PRODUCT LIST

m Electrostatic discharge protection to 15kV

m Buffered interface

®68-pin connector

m 8 -bit and16-bit data bus width

m Write protect switch

m Battery voltage pin

w JEIDA Verd. 0/4.1 (PCMCIA2.0) compatible

APPLICATIONS

m Office automation

m Data Communications
m Computers

m [ndustrial
m Telecommunications
m Consumer

Attribute

NO ]

Nm (\ Memory \

| Type name — capacity | Low power \
MF365A-L2DATXX | ek | |~
MF3129-L2DATXX |  128K8 7; !

| MFs257-L2DATXX | asekB
_MF3513 L2DATXX | 512KB | |
MF3IM1-L2DATXX 1 1MB X i
MF32M 1-L2DATXX | ZMB }

Cwrosa cooan | wke |
MF3129-L9DATXX 128KB i
| MF3257-L9DATXX |  256KB |

WFss13 LoDATXX  sike | YES |
TMF3IM 1 -LIDATXX | 1mB | ‘
MFs2ZM 1 -L9DATXX | 2mB | !

Outline
drawmg

Auxialiary \
battery

Memory
orgamzanon

256K bit SRAM X 2

256K bit SRAM X 4

| IMbltSRAMXZ
| 1Mb1tSRAM><4
’ leltSRAMXS

NO 1M bit SRAM><16
1 256|( bit SRAMX 2

256K blt SRAMX 4

j 68P-003

1 M bit SRAMX 2

| LI MDbItSRAMx 2

! 1M bit SRAMX 4
‘ r'»]Mb'tSRAst

1M bit SRAMX16 |




MITSUBISHI MEMORY CARD

STATIC RAM CARDS

PIN ASSIGNMENT
Two-Piece Type (68-pin)

Pin Symbol Function Pin ; Symbol l Function
No. No |
1 GND Ground # 35 | GND Ground
2 D3 1 36 | CDi [ Card detect 1
3 D4 | 37 |bnt { .
4 D5 Data 1/0 38 D12 .
5 |D6 | 39 | D13 | } Data 1/0
6 |D7 ‘ ) 40 D14 \
7 CE1 Card enable 1 41 D15 |
8 | A0 Address input 2 CEz2 Card enable2
9 OE Qutput enable 43 [ NC 1
10 ’ Al 44 | NC | l No connection
1"m A9 45 . NC J
12 |As l Address input 6 [AIT | AITINC for <128KB types’
13 | A13 ‘ 41 | A8 “ A18(NC for <256KB tyPes | aqqress input
14 | A4 ) 48 A19 | A19(NC for <512KB types |
15 | WE Write enable 49 | A20 | AZ6(NC for <1MB types |
16 l NC l No connection 50 | NC i No connection
17 [ Vce | Power supply voltage 51 i Vee | Power supply voltage
18 NC No connection 52 , NC ]
19 | Al6 | | Al6 (NC for 64K B type) 53 \‘ NG P
20 | Al5 54 | NC |
21 | A2 ' ) 55 ' NC b
22 AT 56 : NC .} No connection
23 | A8 || 57 I NC E [
24 { A5 ( s Address input 58 I NC L
25 1A4 59 NC o
26 A3 ‘ 60 ! NE_‘ |
21 A2 61 | REG  REG function
28 (A1 1 62 IBvD2 | Battery voitage detect 2
29 AD ] 63 BVD1 Battery voltage detect 1
30 ] Do ) 64 D3 L
81 D1 | & Data [/0 65 D9 { } Data 1/0
32 D2 ) 66 DIo )
33 WP . Write protect 67 |CD2 | Card detect 2
34 ’ GND Ground 68 ' GND | Ground
WRITE PROTECT MODE (WP)
When the write protect switch is switched on, this
card goes into a write protect mode that allows
reading but not writing of data.
In this mode, the WP pin is set to “H” level when
Ve is applied.
At shipment the write protect switch is switched off
(Normal mode : The card can be written ; WP pin
set to “L" level).
4—4 MITSUBISHI
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

BLOCK DIAGRAM (2MmB)
) | ADDRESS- _ 16
DECODER [ f
ﬁ p— — D15
Cs - D14
-— D13
. — D12
— D11
A T ADDRESS- [ D0
g — 17 MEMORY! 16 |oatasug— o e
BUS
N ———— 3UFFERS i 1M bit BUFFERS:g;
A — - ’ ’ SRAM X 16 52
Af ———— — D4
Ag — ] — D3
A3 ——————— — D 2
Az — mE o= 5
ac 0E  WE o)
CE 1 / T
CF: \ | wooe T
we % CONTROL [
gy vy gy QEEI A TOINTERNAL POWER SUPPLY
REag LYY | |
wp—
ve L+ [VOLTAGE DETECTOR Vee
on 4| — AN vee
WRITE PROTECT oFF POWER CONTROLLER
150 BvD?2
€D BR2325 BvOo
CcDh 2 i; GND
:xt [
v
FUNCTION TABLE
~ Mode { REG | CE1 1CEZ | OF WkEﬁLAO J DI5~D3 D7T~Do lee
Standby X ‘ H H | X ox | X H:qh lmpedence ! ngh vmpedence ‘ Standby
D R — oo -1 1 o R E — = —= - T —
Read A (16- but) common H L T S T Y B 'Y Qdd byte data out | Even n byte data outj Active
Wr:te A (16 blt) common . H L L H L | X J Odd byte data in Even byte data in ' ACNVE
H Lo H ;L H | L J}ngh |mpedance Even byte data out r Actlve
Read B (8 -bit) common & - io . 1.7 e — —
H Lt H 'L, H H ngh |mpedance J Odd byte data out “ Actvve
H L H  H Lo L High- impedance | Even byte data in Active |
Write B (8 -bit) common — — — ... - e e T m [ T8 impedar L ER DYTe At o ]
H L H i H L H \ ngh rmpedance e 0% QOdd byte data in I Active
— = S S LN | it S AL AL
Read C (8- bm common H | H L L H X 18 Cdd byte d data out | High- |mpedance \ Actlve
Wr|te C (8 bm common H  H L H L T X \ Odd byte data in High- 1mpedance L Actuve
AL R L T T A . eiitiipedance aadsaa i
Output d|sable X X X ¢ H H | X - | High- lmpedance | Active
Read A (16 blt\ attr\bute L ; L L ¢+ L H i X |0 Data out mot vahd,gata out (FFhW Active
, L L H LV H L Th ngh impedance Data out (FFh‘ Active
Read B (8-bit) attribute « -~ — 0 — . e I — -
L L H L . H H High- |mpedance LData out ‘not vahd, Act!ve
- o e e 0T T —_—
Read C (8 blt‘ attrlbute L H L L H | X f Data out {not valvd) | High- vmpedance ) Actlve

Notel : H=V iy, L=V, X=Vipor V|

MITSUBISH! _
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter o Conditicns ‘ Ratings Unit
rv‘cc'*t?up}{iy wltege [ —os~0e | v
ivT ~ inputvoltage ’Tw.m respect to GND ~ -0.3~Vec+03 | V|

vo ﬁ;uq}?t voltage . o~vee | v |
[ Toor ! |Operatingtemperaturel  |Resd, Wrie Operetion o~ ] T

Topr 2 Operating temperature 2 Data retention 0~70 ) £ |
Tetg | Storage temperature | | —3~8 | T

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

Symbol [ Parameter - —_L —
i | Max
. e . . e . : . S T s A
,VCC_%VCC supplyvoltage , 4T | 50 525 | V|
GND System ground \
ViH High input voltage . Vce \
ViL \ Low input voltage | 0.8 ] 4
ELECTRICAL CHARACTERISTICS (Ta=0~55C, Vcc=4.75~5. 25V unless otherwise noted)
t erlts
Symbol \ Parameter { Test conditions —-—-— Unit
Mm Typ T Max
i ’IOH~*O1mA BVDI 2 (L2} 2.4 \

VOH i High output voltage e e e e \
| T low=-tomA Otheroupus [ ze | L L
VoL Low / output voltage JFOL 2mA 04 -V
[ Wonmpwtewrent  IVisveeV. |y 0w A

t : \CET, CE2, WE, DE. REG -10 , —T0
e | Low input current \ Vi=0V — —_———— —- uA
- N | Other inputs ] *HL
- \ Hrgh outputourrentxn TCE] =CE2= |HorOE VtHorWE V[L, \ 10 uA
| state Vo=Vcc |
o Low output current in ’CE1 =CE2 V|HorOE \/;HorWE ViL, —10 v A
2L off state \ Vo=0V il *l
l Active supply current1 | CE1 =CE 2 =V|L. other inputs Viqor VL, Tﬁ ( | 220
o1 1 LtLZ; Qutputs =open | ma
ccl: ——— e e M
i Active supply current | CE1=CE2=ViL, other inputs Vixor Vi, T 200
% Outputs=open ]
! Active supply current2 | CE 1 =CE 2 <0. 2V other |nputs<0 2V or | 200 |
(L2 =V 0.2V, Outputs=ol [
lget-z  RRL_ [EVecr02V, Ouputszopen | 0 70 b
Active supply current2 CE 1 =CE 2 0.2V, other lnputs<0 2V or | 180
| (I ] 2Vcee—0.2V, Outputs open
Standby supply current ‘ CE 1 =CE 2 =Vin, other inputs=VHor V|L, T 12 ﬁ
[ (L2) Qutputs =open
lcc2-1 ———— e - | mA
Standby supply current | CE 1 =CE 2 =ViL, other inputs V!H or ViL, ! ‘ 18
b(L9s _i_Outputs~open
Standby supply current CE1=CE2 >Vcc 0 2V other rnputs<D 2V 5
a2 2 (L2) lor=vee~ 0.2V t I ma
cc2: e e e e — —_——— m
" Standby supply current CE1=CE2 2 >Vcc 0. 2V other inputs<0.2V |
\ 0.30 0.65
+ (L9) or=Vee-0.2V : | \
- e EY I S S S
| : !
VBDET 1 \?O?i;eggfftem reference |y ce=sv, Ta=25% 2.2 231 | 247 v
[ epers | Betery dewotreerence o Tass | zes | ?;5'%;“
voltage 2 * | cc vorar : : |

Note2 : Currents flowing into the IC are taken as positive {unsigned).
3 : Typical values are measured at Vcc=5V, Ta=25C.
*Pin asserted when battery voltage drops below specified level.

46 z MITSUBISHI
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MITSUBISHI MEMORY

CARD

STATIC RAM CARDS

CAPACITANCE
Symbol | Parameter i Test conditions —L . Limits ——— Unit
! Min. . Typ. Max L
G o 1 Input capacitance } =1 MHz Ta~=25°C )MJ}_/_J%AS pF
Co hutput capacitance ‘\/o GND, Vo 25mVrms f=1 MHz Ta=25C | 45 pF
Note 4 : These parameters are not 100% tested.
SWITCHING CHARACTERISTICS
Read Cycle (Ta=0~55C, Vcc=4.75~5.25V, unless otherwise noted)
‘\ lelts ‘ .
Symbol Parameter T - Unit
[ (ck | Resccycletime )
[ t2a) | Address access time
| tace, ﬂ—Cardiénaibie;:o;tl;e -
716(;%‘)) | Output enable acceés trme - -
td\s(CE)r Outpa drséble tlr;:er lfrom E) -
7%d;bg) Output d»sable t\mé (from OE\ o
i Ieii(:iE; ‘LOutputel?abletlme (frrormVEVE‘ o ”7 o ) ] B ,‘/’; o N
ten(OE; J Outputenable time (from0E> 74‘\ s 7} ns |
tviAa) Data valid time after address change 0 i | ns

TIMING REQUIREMENTS
Write Cycle (Ta=0~55C, Vcc=4.75~5.25V, unless otherwise noted)

| Limits :[ )
Symbol 1 Parameter M »ﬁ—Typ 7/7\ Mo, Unit
TCV’\/ﬁ o 7VVr|te cycre 'IMB ) V ) 7 - o o );L ) 26077 ! V ns
| wowey  Wrepusewonn T m e
_t"iu.ﬂw, _’{ Address setup time e F,)‘,ZL_{_,gf 4 - J*ns_
ot ISU(A-WEH) Address serturp tlme wuth respect to WE h\gh S ] 110 777%_‘77 _ns |
| ISU(CE-WEH) T?ar'd enab!e setup time W|th respect 1o WE hlgh - Jﬁ 1740 ‘7 - ns
| tSUD@-wEH) ¢ Data setup time with respect 1o WE hrgh R o | ns |
| thipy %Datra hotd time S B 77J— 30 17 L \7 ns
Trec(WE) ‘erte recovery time S 4 /,30,__#‘,_,4 - ns |
| tdistwe) ‘Outputdwsablenme (from WE,” e "F’* o ; ?L—.DS.
1dis(OE) T Output disable time from 0E; 90 ns
[ tencwe)  Oututensbletime (rom WE ;f;l‘-/?;(: L lms ]
| ten(0E) \ OLrJtrpurtifnable time (from OE' - | 5 l> I _ s |
TSU(OE-WE) 0E setup time wnh respect 10 \;\/7E Iovv I ﬁ)i ! ‘ ns
thoe—we, | O hold time with respect to WE high 10 | s |
z MITSUBISHI 4-—7
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

TIMING DIAGRAM

Read Cycle tCcR
ViH

An
Vi

v(A)

MR 0.0.0.9:9:0:9.9-0.0:9:0.0.0:0:0:9, ta(CE) F R IR IR KT XS
ce RIS IR
V1) SRR SRLRRRRZIEELS
i ‘ T
|
Ten(CE) ‘
— >1 tdis(CE)
= o‘o‘o’o’o’o‘0‘0’0’0’0’0’»’0’0’0‘0’0‘0’0‘ | o)
OE O R SALSTN =
SIS LR |
4
’ tdis(OE )
ten(QE) }
Dm  VOH Hi-Z l/ \
(DouT) [\ OUTPUT VALID p T
VoL | 1
E="H" level
REG="H" level Vaviwiwiip
RIS
Note5 : XXX Indicates the dont care input.
oSoletelotetetotete

Write Cycle (WE control)

cw
ViH
An
Vio
L_ tSU(CE-WEH) i J
CE R e
| SRLRERELLARES
| ISU(A—WEH)
e — —_—
ViH i
o % ‘ \\
Vio | [
SU(A ‘ twiwe) | trec(WE)
1] |
Vi —
WE
ViL
' + th(OE—WE)
ISU(QE~WE) ﬁﬁ—%w
. 1SU(D-WEH) 1h(D)g‘
ViIH ‘ ' ’é ;
D Hi-Z
O ; &’ bATAINPUT STABLE
I { ‘ PtencoE)
TS tdis(WE) ‘
tdis(OE;
— ten(WE)
Vor !
Dm Hi-Z |
DouT) f/
VoL 1 —,
REG="H" level
4-8 MITSUBISH!
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

Write Cycle (CE control’

TQN*,V__F_JC_L_,—__*_,é'
VIH
An
ViL

trectWE}

=
I
3
=
9]
T
g
™
z
v
N

N

WE
% L
! | tSU(D-WEH) th(D)
ViH :
Hi-Z
Dm\ ' < CATA INPUT STABLE
DNy, 51\ 7(
0E= “H" level

REG= "H" level

SWITCHING CHARACTERISTICS (Attribute)
Read Cycle (Ta=0~55C, Voc=5V+5% V, unless otherwise noted)

Symbol \ Parameter
tcrR Read cycle time
taca)R Address access time
| ata) Rt St S s )
tacce)R Card select access
ta(og)R Qutput enable access ttme
tdis(ce)R | Output disable time {from CE}

tdiscoE)R  Qutput disable time (from OE)
tencce)R J Output enable time (from CE.

tencoE)R | Output enable time (irom OE)

tvia)R | Data valid time after address change

* MITSUBISHI 4—9
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

TIMING DIAGRAM (Attribute)

Read Cycle
tcrRR
ViH
An
Vi !
ta(A)R %_tvﬂﬁﬁ
I
ViH tacceyR %
CE QIESIRKL
CE é ::.00“ ‘o’:‘
Vi b ol
teanE>R
tais(ce)R
_ 0 ta(OE)R
OE ’ N
{ tdis(oE)R
- (
Dm V.
(DouT) ;\ \( OUTPUT VALID ;‘b—
Vour T
WE= “H" level
REG= "L" level
Note 6 : Test Conditions
Input pulse levels : Vi =0.4V, ViH=2.8V
Input pulse rise, fall time: ty=tf=10ns
Reference voltage
Input : ViL=0.8V, VIH=2.4V
Qutput : VoL =0.8V, VoH=2.0V
{ten and tgis are measured when output voltage is=500mV from steady state.)
Load : 100pF + 1 TTL gate
S5pF+ 1 TTL gate (at ten and tgis measuring)
7 : The data write is performed during the interval when both CE and WE are low.
8 : Don't apply inverted phase signal externally when Dm pin is in output mode.
9 : CE is indicated as follows :
Read A/Write A: CE=CE 1 =CE2
Read B/Write B : _E:CE CE 2 ="“H"level
Read C/Write C : CE=CE 2, CE1 ="H"level
4—10
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

ELECTRICAL CHARACTERISTICS
BATTERY BACKUP (Ta= 0~55C, unless otherwise noted)

T ' - Limits 1
Symbol { Parameter Test conditions sz WrTH;) Unit
[ Veart  [Back-up enable battery voltage | All pinsopen 2.6 ¢ Jr —jj
o ‘ i " 2av=veessasv | 2.4
Vi(ce) \ Card enable voltage Ve (/rciczgdﬂ\//;ﬁ—'%/mvcc o VCC J:CC‘H' ;
’””krf"“”/'r*"*j‘*”fk"hlf kB | 3
| | (TR ——
\‘ | All pins open, ZSGﬂ— 3
lccceupy | Battery back-up supply current | VBaTT=3V, —_— —— — uA
| Ta=25C _812KB | R DU
| | AT N N B
S B B S AN 1 Y I ML
‘ | F,,E'SL S S O
| | LT Y N
lcceaup; | Battery back-up supply current | Al pms»open, ) POKB S
| | VBATT=3V [ SIZKB 200
1 \ . 1MB Jr‘ﬂ’*’ 400
| E | ems T | | s
TIMING REQUIREMENTS (Ts=0~55C, unless otherwise noted)
Symbol \ Parameter L)4 - Iin—ms — | Unit
R R o I ﬂg,pm, Max. | |
i {p; hF’ovver stp!y rise t ime 0.1 3(&) ms
tot | Power supply fall time e 30 | ms
Jitr:(;:cr’ﬁS;t;p)trmeatpoweron S 7777;% 207! ‘g))/ g
trec(vcc)ﬂ Recovery time étipoiw;ribfif S 7%&]—7 ) *77 ns

CARD INSERTION/REMOVAL TIMING DIAGRAM

tpt

—
°
S

Vece MIN 90%
trec(vece) | VIH

trec(Vece)

Vce MIN means Minimum Operating Voltage=4,75V.

o] | R L o
CE 2 T T CE2
Note 10 : The battery must not be removed unless VCC is present, otherwise all data will be lost.
BATTERY SPECIFICATIONS
A replaceable battery (type BR2325) with a capacity of 1656mAH is used :
Estimated battery life when the card is left continucusly without external power.
MF365A L2DATXX \‘ MF365A-L9DATXX I 59years
MF3129 LZDATXX | MF3129 LQDATXX i 36years
MF3257 LZDATXX ' MF3257 L9DATXX ‘ 5. 9years
MF3513 LZDATXX ! MF3513 LQDATXX ; 3. 6years
MF31M1 LZDATXX ‘ MF31MI L9DATXX | 2. 0years
MF32M1 LZDATXX ; MF32MI LQDATXX 1. lyears
Conditions
Temperature : 25C
Humidity : 60% RH
: MITSUBISHI 4—11
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