MITSUBISHI MEMORY CARD

STATIC RAM CARDS

8/16-bit Data Bus
Static RAM Card

(Connector Type

Two-piece 68-pin

MF365A-LCDATXX]
MF3129-LCDATXX
MF3257-LCDATXX
MF3513-LCDATXX
MF31TM1-LCDATXX
MF32M1-LCDATXX

DESCRIPTION

Mitsubishi’s static RAM cards provide large
riemory capacities on a device approximately the
size of a credit card (85.6mm X54mm 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
63-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

® Electrostatic discharge protection to 15kV
m Buffered interface

®68-pin connector

m 8 -bit and 16-bit data width

® Write protect switch

u Battery voltage pin

APPLICATIONS

® Office automation

m Data Communications
u Computers

m |ndustrial
m Telecommunications
a8 Consumer

T ltem |

1
Attribute |

T Memory Low power | Auxialiary Memory ‘ Cutline
Type name capacny i _memory battery orgamzatlon drawing
MF365A LCDATXX 64K B ; ‘ 256K b|tSRAM>< 2.
b WA It Eakhdhihedbiutb MR ARENN
MF3!29 LCDATXX 128K B ‘ ‘ J 256K b|tSRAM><4 ]
MF3257 - LCDATXX 256K B | | ! 1 M bit SRAMX 2 \
T - YES NO NO —_— 68P-003
MF3513 LCDATXX i 512KB \ lerISRAMXA j
MF31M1 LCDATXX | t MB J 1Mb|tSRAM><8
s i A A S | 2nn -
| MF32M 1 -LCDATXX | 2MB I M bit SRAMX 16 |
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

PIN ASSIGNMENT
Two-Piece Type (68-pin)

Pin Symbol Function Pin Symbol Function
No. e L ]
1 GND Ground 35 GND Ground
2 D3 . 3 |CD1 Card detect 1
3 D4 37 D11
4 D5 + Data 170 38 | D12 i
5 D& : 39 D13 Rata 1/0
6 D7 ! 40 D14 (
T (CEt Card enable | 41 D15 P
8 A10 Address input 42 CE?2 i Card enable 2
9 | OE Qutput enable 43 | NC i l
10 Al N 44 NC { No connection
" | A9 45 | NC ‘ [
12 Al > Address input 46 AT A1T{NC for <128KB types\\
13 | AI3 a7 | Als AIB(NC for <256K B types | agqress input
14 | Al4 . 48 | A19 A19(NC for <512KB types
15 | WE Write enable 49 i A20 A20(NC for <tMB types
16 | NC No connection 50 | NC No connection
17 Vce Power éupply voltage 51 | Vce Power supply voltage
18 NC No connection 52 I NC i
19 Alg A16 (NC for 64K B type) 53 ;i NC |
20 | AIS 54 | NC 1
21 | A2 55 | NC :
22 AT i 56 NC % No connection
23 | A6 1 57 . NC f
24 A5 1 Address input 58 NC !
25 Ad 59 NC 1
26 A3 60 NC ;
27 A2 §1 REG REG function
28 Al 62 BVD2 Battery voltage detect 2
29 A0 83 BvVD1 Battery voltage detect 1
30 Do 64 D8 {
31 D1 Data I/0 65 D9 Data I/0
32 |D2 ) 86 | DI0 [
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
seading but not writing of data.
In this mode, the WP pin is set to "H" level when
Vg is applied.
At shipment the write protect switch is switched off
(Normal mode : The card can be written ; WP pin
set to ‘L7 level).
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

BLOCK DIAGRAM (2 MB)

—
Azg
Al f——— I
ADJRESS-
A8 L
AD DECODER é'*‘ i,w \L
—— — D15
ﬁ}g j CS | D14
A4 Vol l-D13
A3 f D12
Al P 810
N ADDRESS-| 5%
0 —
A% 3U8 17 |MEMORY] 46 patagus| D8
Ag -~ SurFzRs [T L IM BIT FEER o7
Al R SRAM X 16 BUFFERSI— R ¢
As } L5
Ad —D 3
P — | =
np — 1 — — [
Al 2 0 WE Do
[
CE 1 ] Y 1\
VODE I
CONTROL ‘4‘['~—" J
LOGIC l TO INTERNAL POWER SUPPLY
G
VOLTAGE DETECTOR |+ v
ON ~ AND Ve
WRITE PROTECT\bOFF E POWER CONT‘ROLLER
< i
1.5Q [ —_—  BVDZ2
== v i BVD 1
<o 2 1 BR2325 < GND
FUNCTION TABLE
Mode (REG CEf 'CE2 | OE  WE | AD D15~D 8 #'» DT~D0 lcc
e TEEE | . - D ‘ — g I -
Standby X+ H 7 H X I x X Lngh mpedence ngh |mpedence Standby
. i} e 1. o (AT IRALAAN s 9 NPBHENRE | VSTV
Read A (16 bit) common H L L L H ‘l X Odd byte data out Even byte data out | Actlve
Wme A (16~ bst\ common H L L H Lohox J 0dd byte data in Eve te data in Active |
. H L H L H oL ngh |mpedance Even byte data out Active
Read B (8 -bit) common - : - o T e — ]
H L H L H H \ ngh |mpedance Odd byte data out Active
. . iH L H H L L H|gh impedance Even byte data in Active
Write B (8 -bit} common ! - - R — -— S I e—
H L+ H H L H H<gh mpedance Odd byte data m Active
Read C \8 bn) common H H L L H i X Odd byte data out H»gh mpedance Active
Wrxte C (8- blt' common H H L H L X *Odd byte data in ngh |mpedance Active
Outputd|sable X X X H H } ngh |mpedance High- |mpedance Active
Read A (16- b|t> artmbure L L L L H ‘ X | Data out knot valvd) Data out (FFh) cnve
- : o L . L.
, . L L H L H L High- mpedance Data out (FFh\ Actwe
Read B (8 -bit) attribute ~—- ~ — — - I — e -—
L L H L H H 1 High- |mpedance Data out knot vahd) Active
Read C (8 -bit) attribute L H L L H X ' Dataout {not valld\ \ ngh »mpedance Active
Notel : H=ViH, L=V L, X=Vigor Vi
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Ve Supply voltage —0.3~0.6 A
A Input voltage With respect to GND -0.3~Vcc+0.3 \
Vo Qutput voltage 0~Vce \
Topr 1 Operating temperature 1 Read, Write, Operation 0~70 c
Topr 2 Operating temperature 2 Data retention 0~T0 c
Tstg Storage temperature —30~80 c
RECOMMENDED OPERATING CONDITIONS (Ta=0~55C, unless otherwise noted)
' Limits )
Symbol Parameter - Unit
Min. ‘ Typ. Max.
Vce Ve supply voltage 4.50 ! 5.0 5.25 \'
GND System ground 0 )
VIH High input voltage 3.5 Vce \4
ViL Low input voltage 0 0.8 v
ELECTRICAL CHARACTERISTICS (Ta=0~55C, Vcc=4.50~5.25V, unless otherwise noted)
Limits .
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
VoH High output voltage lon=—1.0mA 2.4 \
VoL Low output voltage loL=1mA 0.4 A"
H High input current Vi=Vce V 10 uA
) ! CE1 CE2Z, WE, OE, REG -10 -70
i Low input current Vi=0V uA
Other inputs —-10
lozn High output current in CE1 =CE2=ViHor OE=Vinor WE=V/_, 10 LA
state Vo=Vce
Low output current in E1=CE2=Vinor OE=V Hor WE=V L
’ -10
lozL off state Vo=0V “h
)  Other inputs V|H or Vn_ 16bit 160
. | ' A
lect -1 Active suppiy current Outputs =open, Cycle time=250ns 8 bit 120 m
) Other inputs<0.2V or=Vge—0.2V, 16bit 150
| 1-2 | t2 A
ce Active supply curren Outputs =open, Cycle time=250ns 8 bit 110 m
CE1=CE2=V|H, other inputs ViHor Vi_,
lcc2-1 t | 10 A
cc - Standby supply current | Outputs =open ; m
2MB | 0.30 0.65
1M8B
= 0.15 0.4
CE1=CE22Vcc—0.2V, other inputs<0.2V 12KB} S
fce2-2 Standby supply current - mA
or,V -0.2V 256K B
128K 8 0.15 0.30
64K B
i
VBDET 1 | Dautery detectreference |, . _ gy 1, -25c 2.21 ¢ 2.37 2.47 vV
! voltagel i
vepeT2 | Batery dfte“ reference | gy, T,=z5c 2.55 265 | 275 v
voitage 2 }
Note 2 : 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.
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

CAPACITANCE

i Limits .
Symbol Parameter Test conditions . - I Unit
! Min. ‘ Typ. | Max. N
77C}|7 ) ) ;Ir;put capacitance =GND, 7Tltié;r;Vrms f:TIVIer, Ta=25°Ci ) ! ‘ 45 ‘ DFVi
Co Qutput capacitance 3 Vo:GND, Vo:25mVrms, f=1MHz, Ta=25C 45 I pF
Note 4 : These parameters are not 100% tested.
SWITCHING CHARACTERISTICS
Read Cycle (Tsa=0~55C, Vcc=4.50~525V, unless otherwise noted)
Symbol | Parameter L, Limits -{ Unit
\ Min. Typ. Max.
teRr - “ Réad cycle tlﬁgé S 200 - iiin’si
ta(A}” o Address access tume S i - 200 ns:
ta(cE) Cartjr erniart;lerz’aécréisﬂsit|me o - o 200 | n;;
mtar(iotsi)r‘¥0utput enable access ttmé o - 77f 100 ) ns |
7td7.75(;;;) ‘ Output disable tlmer tfr;or\nWC E) - ) I 907” ns ]
77t7d.:(7075/7 " Output disable time ‘from OE\ S o | T T 967k r?si
ten(cE) i Output enab\e ttme trom CE o - 5 ’ ‘ r;s
1 Output enabte t|me from OEV‘ o I 5 nAsVi
viay ‘ Data valid time aftérégctrif;ss (SI:uénge ) i ] 077 ] | 77‘ns n
TIMING REQUIREMENTS
Write Cycle (Ta=0~55C, Vcc=4.50~5.25V, unless otherwise noted)
Symbol i Parameter — Limits Unit
- i Min. Typ. Max
I tcv& ! erte cyc\e time i 200 ! ns T
7tw<wg) o erte pulse width - o B - 150 | ng*
tsu<A>“ 7 Address setup tlme - ) 20 ) ns 1
tSU(A-WEH) Address setup time with respect to WEEgh 140 T nsﬁ
~ts.VU(‘t:EW-vivEl—|) Card enable setup time with respect to WE twwéh 140 ) ) T ns
{SU(D-WEH) Data setup time Wlth; rﬁes’p;tactit’t;ﬂvviéihligh 60 - T ns
th(D) o Data ho\(;;ng 7 30 | ns
ﬂWE) 7j i V\}tlit;tecovery ttmte 7 7777; - : o 30‘ ) \ ns 1
tdis(WE) Output disable time 'from WEt 90 ns
tdis(OE) Output disable time tfrioiriﬁ OE) - ! 90 ns |
fen(WE) Out;uit‘en;t;ieitlﬁme ‘from WE\WHWW S 5 ] ns
_Ten(OE) 1 Qutput enable time ‘from OE) o T 5 ) ns
ISU(OE-WE) Oé;;;tup time with resipgc} EV\?E \ow ld - ns
th(OE-WE) | OFE hold time with respect to WE htgh - - 10 A‘ o ‘ nsi
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

TIMING DIAGRAM

e fcrR
Read Cycle
ViH
An \
ViL
tara) tv(a)
S
ViH taiCe) Vv v v v v v
¢t A RIS
edeetedeReletetete
Vio
tdis(CE)
R e ——
o R % S 000,00
GE Jopetetetssotetes 200005,
ViL 25 SRS
! tdis(OE)
Vou ‘
Dm Hi-Z 4 i
(Doum) — OUTPUT VALID >—
Vor {\ 4

Write Cycle (WE control)

CCHHILSLS . .
Note § 1 XXRXKKEXXEL Indicates the don’t care input.
SRR

! tcw
ViH
An
ViL
ISU(CE-WEH) }
TE RRRRILLRARLRARS
CE I LILLLLEK,
ViL SIRLARARLRKRLAEE
‘ tSUTA-WEH)
ViH
OF \\
Vi
IW(WE)
T trec(WE)
ViH -
WE z
VL V4
‘—?"'—_ﬁ th(OE—WE)
tSU(D-WEH) th(D)
b ViR |
m
(DIn) DATA INPUT STABLE
IL I j ten(OE)
T 7'l< tdis(WE)
tdis(OE:
y — len{WE)
OH ;
Dm Hi-Z |
(DouT) !
oL —
REG="H" level
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

Write Cycle (CE control)

ViIH N
An
ViL i /1
tsuca) ! trec(WE)
H ISU(CE~WEH)
VK {(
TE e
VL N /]
V IH XN SN NN SN PSSP o
_ CRITHIAHXIKAXH LR LR KK HKHKKHK LKA
WE oo et e e setete e 0t e %0 % 20 e e % %t ete’
ViL SRRESLRERICHRRELIELILRAXRLAN, 2
[ tSU(D-WEH) th(p) |
ViH
Bm : Hi-Z
DATA INPUT STABLE
(I NV
0E= “H" level
REG= "H" Jevel
SWITCHING CHARACTERISTICS (Attribute)
Read Cycle (Ta=0~55C, Vcc=4.50~5.25V, unless otherwise noted)
Limits
Symbol Parameter - | Unit
Min. Typ.- Max
tcrRR Read cycle time 300 ns
taca)R Address access time 300 ns
tacce)R Card select access time 300 L ns
tacoE)R Output enable access time 150 ns
tgis(ce)R | Output disable time (from CE) 100 ns
tdis(oE)R Qutput disable time (from OE) 100 ns
ten(CE)R Output enable time {from CE} 5 ns
tencoE)R | Output engble time (from 0E) | 5 ns
tv(a)R } Data valid time after address change 0 ns
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

TIMING DIAGRAM (Attribute)

Read Cycle
ViH
An
Vi
. ViH
CE
ViL
ViH
OE
ViL
Dm VoH
(BDouT)
oL

r{ tcrRR

taga) R tv(a)R
f
....... TS tacce)R -
TR RTAR KRR R IR KRR RS I
RIS 4 BRI
ettt le %0 0 0 detel0teRetete s OLSRRRRRK
ten(ceyR
1 tdis(CE)R
\
X PSR AN IR X XK R R N ! t QE R
R SR
AR
1
l tdiscoe)R
ten(0E)R
HI-Z 7 <
{ OUTPUT VALID —
N Z
WE= “H" level
REG= "L" level
Note 6 : Test Conditions

Input pulse levels ; Vi =0.4V, V|H=4.0V
Input pulse rise, fall time: ty=tf=10ns
Reference voltage

(ten and tgis are measured when output voltage is£500mV from steady state.)

Input : ViL=0.8V, VIH=3.5V
Qutput: VoL=0.8V, Von=3.0V
Load : 100pF+ 1 TTL gate

5pF+ 1 TTL gate (at ten and tdis measuring)

E is indicated as follows :
Read A/Write A: CE=CE 1 =CE 2
Read B/Write B : CE=CE1, CE2="
Read C/Write C : CE=CE 2, CE 1

: The data write is performed during the intervai when both CE and WE are “L" level.

. Don’t apply inverted phase signal externally when Dm pin is in output mode.

* MITSUBISHI
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

ELECTRICAL CHARACTERISTICS
BATTERY BACK-UP (Ta=0~55C, unless otherwise noted)

} | Limits Unit
Symbol ! Parameter Test conditions - — Uni
Y ' r Min. ﬁTyp. Max.
VBATT Back-up enable battery voltage All pins open 2.6 B \
y T‘c 4 omabio o 2.4V < Ve <5.25V 2.4 y
cE ard enable voltage o mmemm - :
eer | o L0V Veo<2 4V Vec-0.1| Vec  Vec+0.1
1 | 64K B 3
!’ 128K B 5
i . All pins open, 256K B : ‘ 3
lcc(supry ! Battery back-up supply current ‘VBaTT=3V, T - A
: — heo 512K B 5
i . Ta=25C . S
1 MB : i 9
2MB ‘ 7
\ } B4KB 40
i | 7
| . 18KB . L
i All pins open. 256KB 100
| Battery back-up s ly current i - uA
CC(8UP) attery up suppty curr "veaTT=3V, 512K B i 200
1 MB 400
2MB 800
TIMING REQUIREMENTS (Ta=0~55C. unless otherwise noted)
Limits i
Symbol Parameter - - - Unit
Min. Typ. | Max 1
. S : . o 2 ‘
tpr Power supply rise time 0.1 1 300 | ms
tof Power supply fall time 3 i 300 | ms
tsu(vee) Set up time at power on 20 ms
frec(Vce) Recovery time at power off 1000 ns

CARD INSERTION/REMOVAL TIMING DIAGRAM Vce MIN means Minimum Operating Voltage=4.50V.

Vce

trecivec) VK
CET, | \L . 10% 109 | ,
CE 2 t

Note 10 : The battery must not be removed unless Vg is present, otherwise all data will be lost.

BATTERY SPECIFICATIONS
A replaceable battery (type BR2325) with a capacity of 165mAH is used :
Estimated battery life when the card is left continuously without external power.

MF365A-LCDATXX ‘ 5 9years
MF3128-LCDATXX 3. 6years
MF3257 -LCDATXX 5. 9years
| MF3513-LCDATXX 3.6years ]
MFE31M 1 -LCDATXX 2. Oyears
| MF32M 1 -LCDATXX  1iyears |
Conditions
Temperature : 25°C
Humidity 1 60%RH




