MITSUBISHI MEMORY CARD

STATIC RAM CARDS

8-bit Data Bus
Static RAM Card

Connector Type

Two-piece 60-pin

ME31MO-M6DAPXX |
ME32MO-M6D AP XX

_ i

DESCRIPTION

Mitsubishi’s static RAM cards provide large
memory capacities on a device approximately the
size of a credit card (85.6mm X54mm X 3. 4mm).
The cards use an 8 -bit data bus. The devices use a
replaceable lithium battery to maintain data.
Available in 1 M byte and 2 M byte capacities,
Mitsubishi’s Static RAM cards are available with a
60-pin, two-piece type connector.

FEATURES

m 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 25kV
m Buffered interface

m60-pin connector

m 8 -bit data width

m Write protect switch

= Battery voltage pin

APPLICATIONS

m Office automation

m Computers

u Telecommunications

® Data Communications
s [ndustrial
® Consumer

ltem | Memory Data bus Access time J Connector Number of J Qutline
Type name - 1 capacity width (bits) (ns) type pins drawing 4
MF31M0-M 6 DAPXX 1 MB |
| 8 200 Two-piece 60 60P-004
MF32MO-M 6 DAP XX | 2 MB ‘
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

PIN ASSIGNMENT

PNLH Ji/mbol Function PNLn Symbo! Function
1 NC . 2 VBATT Battery voltage
3 NC } No connegtion 4 NC | No connection
5 Al2 6 CD1 Card detect 1 (Note 1)
7 AT 8 A15
9 A6 10 [ A8
" AS 12 AT
13 A4 Address input 1 A8 Address input
15 | A3 16 | A19
17 A2 18 A20 A20 (NC for TMB)
18 A1 20 ~ NC
21 AD 22 ' NC
23 Do 24 | NC No connection
25 01 Data i/0 26 NC
27 D2 28 NC
29 GND Ground 30 GND } Ground
3 D3 32 GND
33 D4 34 NC
35 D5 Data I/0 36 NC
37 D6 38 NC
39 D7 40 NC No connection
41 |CE Card Enable 42 I NC
43 A0 i Address input 44 NC
45 | OE Output Enable 46 NC
47 All 48 WP Write protect
49 | A9 50 | NC | No connection
51 A8 Address input 52 |BO } Memory card type
53 | A13 54 | B1 detect (Note2)
55 Al4 56 B2
57 | WE Write Enable 58 . CD2 ! Card detect 2 (Note1)
59 ‘Vcg Power supply 60 ] Vee } Power supply
L
Note 1 : Instailing the card shorts connector pins 6 and 58, allowing host equipment to detect that a card is installed.
2 : Ping 52, 54 and 56 are either grounded or left open according to the card type (see table), allowing the host equipment
to identify the card is installed.
3 : No signal should be applied to any “NC” pin.
BO B 1 B2
)_Card Type 52 54 56
RAM GND , GND | GND
oTP GND ;| NC | GND
Mask ROM{ NC GND | GND
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MITSUBISHI MEMORY CARD

STATIC RAM CARDS

BATTERY VOLTAGE PIN (VgaTT)

This pin is connected to the battery through a 100k Q
(94k Q ~106k Q) resistor. if this pin is shorted with
GND, the battery will be discharged. Never supply

voltage to this pin as the battery cannot be

charged.

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.
The WP pin is pulled-up by a SIKQ (45kQ~5TkQ)
resistor. In normal mode the WP pin is grounded
(the write protect switch is switched off). However
when the card is switched into write protect mode
the WP pin is no longer grounded and is pulied
high. By testing the condition of this pin the system
can easily tell whether the card is in write protect
mode or not.

BLOCK DIAGRAM
1
A20 — -
ﬁ}g: PULL-UP [T ADDRESS L
A17 —| RESISTORS || PECODER [T
A16_‘ iokQ w
A15 —] -
Ala Sz
A3 o7
~H 05
Al aooress- |11 memory |2 ESSTA' 34
As BUS 1 Mb SRAM BUFFERS 22
oAl BUFFERS x16 -y
A5
A3
N | Si OE W
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Al LT
C—E-_‘
— _|PuLtL-ur |
OF — 1
we_| RESISTORS [ | CONTROL-
10k Q BUS
BUFFERS WRITE PROTECT
Rwep
to internal | on  off
Vee f power supply wp
veel® ) VOLTAGE DETECTOR |
POWER CONTROLLER C"gBs
gzg 1.5kQ RBATT g?
VBATT
oND—1, T pRaans ez
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STATIC RAM CARDS

FUNCTION TABLE

Mode l Ce T we r OE Dm loc
[standby T* W x X | Highimpedance | Standoy |
Write o 'wa:t'"*%ﬂ‘f K o Actve |
Read ] o L o VH ‘ L J,D"i, B | :Aotwei” B
s - e _aen

Output disable 1 L | H T H | High impedance | Active
Noted : H=ViH, L=V, X=V|Hor VIL
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter CDﬂd\thﬂS Ratings i ! Utl

\75? 7imsupply vo\tageﬁ - S o A T SUNE R |
v, Tinputvoltage | With respect to GND | —0.5~Vo+0.3 (T.0max) | V|
i | Vo I Batputvoltage S T 0~Vee vj

Topr tOperatt ter;oeratﬁi o - Read erte Data retenttonﬁgv‘*o Tti

Teg | Storage temperature o T “a~0 | T |
RECOMMENDED OPERATING CONDITIONS (Ta=0-~50°C, unless otherwise noted)

[
Symbol Parameter
Vee i Supply voltage N i
GND Supply voltage
ViL Low level input voltage
ViH | H|gh level input voltage
ELECTRICAL CHARACTERISTICS (Ta=0~50C, Vcc=4.5~5.5V, unless otherwise noted)
‘ Limits
Symbo! Parameter Test conditions -
‘ H| 7:7777 ' o T
| gh-level output __
Von voltage ‘ lon I mA
V,O,' ‘ Low-level output voltage| lgt =2 mA
11K f t—th level input current| V= Vcc
) other inputs — 350 -B670
hie Low-level input current | Vi=0V e e—————— A
B - o AO0~A14 -10
Qff-state high-level == _ =F _
lozh output current CE=Vinor OE=ViH ; Vo=Vce ‘ 10 A
Off-state low-level = _ o= _ _
lozi outputcurrent CE—VtHOr QE=V|HVo=0V —~10 u A
lcc1 1 ‘[ Active supply current SE:V(IL OtITedr mpu{s_Y\”d_' (()tir VH_t; 1TMQ
I (minimum cycle) | puts =pullec-up or pulled-down by
resistors
CE< <0, >V
{minimum cycle) viputs= pu ecrup or putled-down by
_resistors
Icc2'l tStandbysuppchurrent CE Vi, An—OE _WE = V\H Dm V|Lor Vi |
h T P — }
‘CE>VCC 0.2V, An=0E= WE=>Vce—0.2V :
| 2-2 8 | ’
cc ‘ tandby supply current Dm<0 2V or=Veo— 0 2V

RBATT Battery series resxstor

Rwe ! WP pull-up resistor
Note 5 : Currents flowing into the IC card are taken as positive.
6 : Typical values are measured at Vec=5V, Ta=25C.
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STATIC RAM CARDS

CAPACITANCE

1 ) Limits ‘ )
Symbol Parameter | Test conditions - — ——— — Unit
[ ‘ Mi Typ. | Max
' V= GND. vi=25mvrms, ’7M37_’]H"" I
! . Vi=GND, vi=25mVrms, L 1
C | t - | 45 F
| | Input capacitance fﬁ ‘ MHz TafZS"C 2we | | | p
Vo GND v0725mVrms ‘Mg__i |
| 30 F
Co | Output capacitance [f=1MHz, Ta=25T i_' l | | P
Note 7 : These parameters are not 100% tested.
SWITCHING CHARACTERISTICS
Read Cycle (Ta=0~50°C, Vcc=4.5~5.5V, unless otherwise noted)
anxts
Symbol Parameter —— e e — = Nt
Min Typ Max
ICR Read cycle r\me 200 Jr ‘ ns |
ta(A) Address access txme ! | ' 200 ns
. L -
ta(CE) Card seleot access t[me | L I 200 ns |
ta(OE) ' Output emable aocess tlme ' 100 ns
tdis(CE) Output dlsab\e time ‘from CE) i i L 70 ns T
EL e S O S o
tdis{ OE; Output dwsab\e tlme ’from OE } r i 70 #ns J
ten(CE) Output enable tlme (from CE ] Jﬁ 5 ‘ ns
- e s — e K e it e
ten(OE) " Output enable time \from OE\ 5 | ns
tvia) , Data vaiid time kafrer address) | 10 ns

TIMING REQUIREMENTS

Write Cycle (Ta=0~55C, Vcc=4.5~5.5V, unless otherwise noted)
! Limits
Symbol ‘ Parameter
tcw \ Wme cycle nme
TW{WE} erte pulge wndt
tsuca) Address setup tlme

ISU(A-WEH)

tSU(CE) Card select Setup time

tsu(o; i Data setup time

th (o) B . E)Vata hold time

trec(WE) i erfe recovery ts?m; -
tdis(OE) Oufput disable time (from OE>
tem‘dE) Output enable trhﬁe tfric:r;'OE)

MITSUBISHI
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STATIC RAM CARDS

TIMING DIAGRAM

tCR |
Read Cycle — \
\
Vin v
An
ViL N
ta(A) tvia)
v taiCE) |
[[219.9.9.9.9.9.9:0.0.9.9.0.0.9.0.9:0-+ ATOITITOTeNeN
== SSSALRIILLEE LA
CE SRRIERRAXLEKES R S00RRLRS
Vil N 0026220202 %!
!
ten(CE)
tdis(CE)
v ta(0E)
tH A PSESOMSPNISISINENAS A KA XX K XX A 4
B5E R R R RRTLSIS RRRRESERAALS
R EIRILAIRILILINIHLAY 0GR
V1, KRR SERLHRRRL
tdis(0E)
ten(OE) =
bm YoH Hi-Z P4
(DouTm) { OUTPUT VALID
VoL AN T T
E="H" level
DSKILRICRICHK K
Retele %% %0%0%0 % ) . )
Note 8 1 X&REXXEKKS  Indicates the don’t care input.
Peteteetetee%e %
Write Cycle (WE control)
tcw |
ViH /
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ViL N
tsu(ce)
VIH ZRFIRZZIZIZZZIZZRN || ARIEITRS X
QIR CCTERH K IIEHX I XK XS
cE :323:3:2:2:3:3:3:2:2:23 BRI
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ViL ‘ \
tsuca) twiwe) L treg(WE)
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ViL 7
i | tsu(D) thD) |
ViH
Dm Hi-2
(DN ¥ DATA INPUT STABLE
: ViL i
<rdiS(OE’é ten(CE)
|
VOH
Dm ° Hi~-Z
(DouT)
ouT) oL
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STATIC RAM CARDS

TIMING DIAGRAM
Write Cycle (CE control)

tcw
ViH i
An
ViL
L tSuUCA) tsu(cE) trec(WE)
| 1
o ViH /[
CE
Vi : —
VI H RIS 9 09 099 90 0999909, R R o oo S S SRS
—— A T T T O AT OTOTITITATHTOT O
WE S BEIBLIEN B B RS IIS
v QOIRRH I KRNI KKK RIS AL XRILRRITHRLHXRHHKILHL ALK
L
! tsSu(D) thp) _|
Dm Vi Hi-Z
P DATA INPUT STABLE
Oy W

Note 9 : Test Conditions
Input pulse levels : VL =0.4V, ViH=0.8XVce V
Input pulse rise, fall time: tr=tt=10ns
Reference voltage
Input:  ViL=0.8V, ViH=0TxVceV
Output: VoL=0.8V, VogH=2.0V

{ten and tdis are measured when output voltage is=500mV from steady state. )

Load : 100pF + 1 TTL gate

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

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

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

ELECTRICAL CHARACTERISTICS
BATTERY BACKUP (Ta=0~507C, unless otherwise noted}

Limits
Symbol Parameter Test conditions — U Iy — Unit
Min. Typ. | Max.
Viatt Back up available voltage JLAII pins open ! 2.6 T \
e e - | -
| " All pins open, 1 MB 9
| Battery back s Iy ¢ t i N — - — A
CC(B8UP) % up supply curren | Voat= 3V, Ta=25 T W u
* MITSUBISHI 5—25
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STATIC RAM CARDS

TIMING REQUIREMENTS (Ta= 0~50C, unless otherwise noted)

T
Symbol ‘ Parameter
tor i Power supply rise time
tpf 1 Power supply fall time
tsu(BPU) Battery back up setup time
trec(BPU)  Battery back up recovery time

TIMING DIAGRAM

tpr
Vee
90% 90%
4.5V ‘
ViIH 4.5V Vin
10% 10%
CE /
tsu(BUP) trec(BUP)
: CARD | i
| INSERTION/REMOVAL
[ (Note12)

Note 12 : The battery must not be removed unless V¢ is present, otherwise all data will be lost.

BATTERY SPECIFICATIONS

A replaceable battery (type BR2325) with a capacity of 166mAH is used :
Estimated battery life.

MF3IM 0 -MXXXXXX | 2, Oyears
MF32M 0 -MX XXX XX 1. 1years
Note 13 : Conditions Temperature : 25C
Humidity :  60%RH
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