MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Ix4Mx32bit DRAM Card B 16M-L17ATXX ]

p ME:SZM-L17ATXX
2x4Mx32bit DRAM Card | wir116m-L27AT X X
Ix4Mx36bit DRAM Card | MF132M-L27ATXX

2x4Mx36bit DRAM Crad

Connector Type

Two-piece 88-pin

DESCRIPTION

These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver.2.0.

These cards are made using industry standard 4 M
X 4 and 4 MX 1 Dynamic RAM and interface IC' s

in TSOP,
FEATURES APPLICATIONS
8 All inputs except RAS inputs are buffered. Main/expansion memory unit for Personal Computer.
m Standard card size : 54mm (W) X85 6mm (L) Laser-Printer, FAX etc.
X3.3mm (T)

® 88pin 2 piece connector type.

8 RAS only refresh mode, CAS before RAS refresh
mode and Page mode functions are available.

m Extended refresh is available. (128ms/2048cycle)

PRODUCT LIST

Product Item Memaory Data Bus Access time Connector Number of Outline
[ Type name capacity width (bits) (trac) (ns) type pins drawing
Not | MFTIBM-LITATXX | 16M8B 32
No2 [ MF132M-LITATXX 32MB (without parity) ,
70 Two-piece 88 88P -001
Ne.3 | MFIIBM-L2TATX X 16MB 36
No.4 | MF132ZM-L2TATX X 32MB " (with parity)
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

F;‘:ln Symbol Function ?": Symbol Function
1 GND Ground 45 GND Ground
2 Dao 46 | DQ18
3 DQt : 47 DQi9
4 DQ2 48 D Q20
5 DQ3 Data I/0 48 DQ21
6 |DQ4 50 |DQ22 Data 1/0
1 DG s 51 DQ23
8 DQ6 52 |DQ24
9 Vee Power supply voltage . 53 |DQ2s
10 (DQ7T Data 1/0 54 [DQ26 Data I/0 (NC for Ne 1, Na 2)
A NC No connection 55 NC No connection
12 Das Data 1/0 (NC for No.1, No.2) 56 | GND Ground
:i :2 } Address input :; 2 ;
15 Vce Power supply voltage 58 | AS Address input
16 | A4 Address input 60 AT
17 NC No connection 61 A9
18 A6 62 NC No connection
19 A8 J Address input 63 | GND Ground
20 | Al0 64 [ NC No connection
21 NC No connection 65 RAS1 Row address strobe 1 (NC for Ne. 1, Mo 3)
22 RASGO Row address strobe 0 66 | CAS2 Column address strobe 2
23 | CASO Column address strobe 0 67 | GND Ground
24 | CAS1 Column address strobe 1 68 [ CAS3 Column address strabe 3
25 | NC No connection 69 | RAS3 Row address strobe 3 (NC for Na 1, Na 3)
26 RAS2 Row address strobe 2 70 WE Write enable
27 Vce Power supply voltage 71 PD 1 Presence detsct 1
28 PD 2 Presence detect 2 72 PD3 Presence detect 3
29 |PD4 Presence detect 4 . 73 | GND Ground
30 PD 6 Presence detect 6 . T4 PD5 Presence detect 5
31 NC . 75 PDT Presence detect T
32 [ NC } No connection % |PDS8 Presence detect 8
33 bDQi7 Data 1/0 (NC forNa 1, Na.2) 77 | NC No connection
34 | DQY Data I/0 8 [PD9 Presence detect 9
35 [ NC No connection . 79 {DQ35 Data I/0 . (NC for No. 1, No 2)
36 | DQio Data 1/0 80 | DQ27 )
37 Vee Power supply voitage 81 |DQ28
38 (Dan 82 | DQ29
39 [DaQ12 83 | DQ30
4 |DQI3 8 |DQ3t Data I/0
41 |Das Date I/0 8 | DQ32
42 | DQ1s 86 (DQ33
43 |pats | ) 87 | D@34
44 GND Ground 88 GND Ground
PD Pin Table
ProductNe |PD1 (PD2 |PD3 |PD4 |PD5 |PD6 |PDT |PD8 |PD9
No 1 GND | GND | NC [ GND | NC [GND| NC |GND| NC
No. 2 GND | GND | NC | GND | GND { GND | NC [ GND | NC
No. 3 GND | GND [ NC |GND| NC | GND| NC |GND! NC
No. 4 GND | GND | NC | GND | GND [ GND | NC | GND | NC
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DYNAMIC RAM CARDS
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

input input/output
Operation - _— - Row lumn . Refresh Note
RAS CAS WE Address gcc;duress input output»
Read ACT ACT NAC APD APD OPN VLD YES Page mode
Early write ACT ACT ACT APD APD VLD OPN YES indentical
RAS only refresh ACT NAC DNC APD DNC DNC 0PN YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC OPN YES
Self refresh ACT ACT NAC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC OPN NO
Note 1 : ACT : active, NAC : nonactive, DNC : don’t cere, VLD :valid, APD : applied, OPN : open
Don' t be active the even and odd No. RASs at the same time, (Read/Early write cycle oniy)
ABSOLUTE MAXIMUM RATINGS
' » Ratings .
Symbol Parameter Conditions Unit
No. 1 [ No.2 [ No. 3 | No. 4
Vee Supply voltage —1.0~7.0 \Y
Vi Input voltage With respect to GND ~-1.0~7.0 \
Vo Output voltage -1.0~T7.0 Y
lo Output current 50 mA
Pd Power dissipation Te=25T g | s [ 2 [ u [ w
Topr Operating temperature 0~55 C
Tstg Storage tamperature —40~80 T
RECOMMENDED QPERATING CONDITIONS (Ta= 0~55C, unless otherwise noted): (Note2)
Symbot Parameter - Limits Unit
Min. Typ. Max.
Vece Supply voltage 4.75 5 5.25 \
GND Supply voltage 0 0 0 \"
ViH High input voltage 0.TxXVce Vee \'
ViL Low input voltage 0 0.8 \
_Note 2 : With respect to GND
B 249825 0030047 580 NN
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS (To=0~55C, Vcc=5V£5%, GNO=0V): (Note3)

Limits
Symbol Parameter Test condition Min. T Max. Unit
Mt [ N2 | M3 [ Ned | P Nt | b2 | N3 | Nad
High output
VOH volgt’age pu IoH=—5mA 2.4 vee v
VoL \';:I‘:‘;g;“p“t loL=4.2mA 0 0.4 v
Otf-stage
loz output current 0VsEVouTsVcece -10 ( —-20 | —10 | ~20 10 20 10 20 uA
0VEViNSVee _ _
h Input current Other input pins= 0 V 40 60 uA
Average supply = = .
current from Vg, RAS, CAS cy.clmg
lccliav) operating tRC=twCc=min, 900 920 | 1250 [ 1280 | mA
(Noted. 5, 6) output open
Supply current ?:\?=§tﬁ:r;ixcuc;—ins
Icc2eav)| from Vee, standby| &\ pute 32| 64| 36| 1.2| mA
(Note7) 2Vcee—0.2Vor=0.2V,
output open
Average supply == .
current from V¢c, ——RAS cyeling,
| 'ccdcav) refreshing CAS=ViH 890 | 1750 | 1240 | 2450 | mA
(Noted, 6) tRC=mMin, output open
Average supply =——_
current from Vcg, RAS= VIAL'
lccdcav) Page-Mode CAS cycling 530 580 890 970 | mA
(Noted, 5. §) tRC=min, output open
Average supply :
. current from Vcc, | CAS before RAS
lccé(av)| CAS before RAS refresh cycling 850 | 1700 | 1160 | 2300 | mA
refresh mode tRC=min, output open
(Noted4, 6)
CAS before RAS
Average supply .
current from Vcc refresh cycling
Icc8(AV)| Extended refresh | e = VcC~0.2V s| 10| 57114 mA
¢ mode other input pins2V¢g—0.2V . . m
(Note T) or=0.2V, output open
tRC=62.5us
Average supply AR AT
current from Vcg, RAS=CAS=0.2V,
lccdcav) Self refresh mode WEZVce—0.2V 5 10 57| 1.4 | mA
(Note7) output open
Note 3 : Current flowing into & CARD is positive, out is negative.
4 :lcct (AV),lcc3 (AV).iccd (AV) andicc® (AV) are dependent on cycle rate.
Specified values are obtained at the fastest cycle rate.
§ :lcc1 (AV) andlccd4 (AV) are dependent on output loading.
Specified values are obtained with the outputs open.
6 : Column Address can be changed once-or less while RAS=V|_ and CAS=V H.
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~55C, Vcc=5V+5%, GND=0V): (NoteT)

Limits .
Symbol Parameter - Unit
Min. Max.
tcAC Access time from CAS (Note8, 9) 27 ns
tRAC Access time from RAS (Note8, 10) 70 ns
tcAA Column Address access time (Note 8, 11) 42 ns
tOFF Output disable time after CAS high (Notel2) 0 ‘27 ns

Note7 : An initial pause of 500 « sec is required after power-up followed by any 8 RAS or RAS/CAS cyclies before proper device
operation is achieved. Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are
required after prolonged periods of RAS inactivity before proper device operation is achieved.

8 : Measured with a load circuit equivalent to 2 TTL loads and 100pF.

9 : Assume that tRCDZtRCD(max) and tASCZLASC(max).

10 : Assume that tRCD StRCD(max) and tRADStRAD(max)-

11 : Assume that tRAD 2tRAD(max) and tASCStASC(max)-

12 : toFF(max) define the time at which the output achieves the high impedance state ( || out | S10z Aor 20z A) and are
not reference to VOH (min) Or VOL(max).

TIMING REQUIREMENTS (Ta=0~55C, Voec=5V+5%, GND=0V): {Note13. 14)

Symbol Parameter - Limits Unit
Min. Max.

tREF Refresh cycle time 32 ms
tREF Refresh cycle time (CAS befare RAS refresh cycling) 128 ms
tRP RAS high pulse width 50 ns
tRCD Delay time, RAS low to CAS low (Notel5) 20 43 ns
tcRP Delay time, CAS high to RAS low (Notel6) 17 ns
tRPC Precharge to CAS active time. 0 ns
tcpN CAS high pulse width 10 ns
tRAD Column address delay time from RAS low (Note i7) 17 28 ns
tASR Row address setup time before RAS low 10 ns
tASC Column address setup time before CAS low (Notel8) 5 10 ns
tRAH Row address hold time after RAS low 10 ns
tCAH Column address hold time after CAS low 15 ns
tT Transition time (Note19) 3 50 ns

Note 13 : The timing requirements are assumed tT= 5ns,
14 : Vin(min) and ViL(max) are reference levels for measuring timing of input signals,
15 : tRcD(max) is specified as a reference point only.
If tRecD 2tRCD(max), access time is defined as tcac and tCAA.
16 : tcrP requirement is applicable for all RAS/CAS cycles,
17 : tRaD(max) is specified as a reference point only,
If tRAD ZtRAD(max) and tascStasc(max), access time is assumed by tcaa for read cycle,
18 : tasc(max) is specified as a reference point only of address access time,
19 : tT is measured between ViH(min) and VL(max).
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

Limits .
Symbol Parameter - Unit
. Min. Max.
trc Read cycle time 130 ns
tRAS RAS low puise width 70 10000 ns
tcAs CAS low pulse width 20 10000 ns
tcsH CAS hold time after RAS low: 70 ns
tRSH RAS hold time after CAS low 27 ns
tRsc Read setup time before CAS low 5 ns
tRCH Read hold time after CAS high 0 ns
tRRH Read hold time after RAS high 10 ns
Write Cycle (Early Write)
Symbol ) Parameter Limits Unit
Min. Max.
twe Write cycie time 130 ns
tRAS RAS low pulse width 70 10000 ns
tcAs TAS low pulse width 20 10000 ns
tesH ‘TAS hold time after RAS low 70 | ns
tRSH RAS hold time after CAS low 27 ns’
twcs Write setup time before CAS low 5 ns
tWCH Write hold time after CAS low 15 : ns
tDs Data setup time - 10 - ns
tDH Data hold time after CAS low 22 ns
Page Mode Cycle (Read, Early Write)
Symbol Parameter Limits Unit.
. Min. Max,
tpc Read, Write cycle time 55 ns
tce 'CAS'high pulse width 10 ns
tRAS RAS low pulse width ( Note 20) 125 100000 ns
Note 20 : ta as(min) is specified by the following formula as two cycles of CAS input are executed,
trAs(min) =tcgH (min) +tpc(min),
CAS befors RAS Refresh Cycle (Note2t)
Symbol . ‘ Parameter Limits Unit
‘ Min. Max.
tcsr CAS setup time for CAS before RAS refresh 20 ns
ICHR CAS hold time for CAS before RAS refresh 15 : ns
Note 21 : Eight or more CAS before RAS cycles are necessary for proper operation of TAS before RAS refresh mode.
Self Refresh Cycle
Limits
Symbol Parameter - Unit
Min. Max.
tRASS RAS low pulse width 100 us
tRPs CAS high pulse width 130 ns
tCHS RAS hold time after RAS high -50 ns

I 249825 0030050 075 I
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

TIMING DIAGRAMS (Note22)

Read Cycle
tRC
tRAS tRP
tcsH
VIH
RAS \ / \
Vi
tcre tRcD tRSH tRPC tCRP
k2]
v tcas
H TS
& IR
CAS SRR \
ViL QSARIXXRXLY
tASR
t
tASR tRAD CPN o
TRAH ICAH
fes tAS
VIH srorrsmemres e
ST AT00T07058
SOKIKIM  Row AR COLUMN ROW
Ag~Aqp 5505356662509 (ERKRK)
ViL SRRRSBILXAVADDRESS KR5S ADDRESS ADDRESS
tRCY
— SRERLIILHARE
WE K AELELLLL LKA
Vi XXRRRREEKRRS
tcac
tRCH
tcaa TOFF
VoH :
Hi-Z
bao | oatavauip )
~DQ35 VoL -\ v
tRAC

Note 22 :
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MITSUBISHI MEMORY CARD
DYNAMIC RAM CARDS
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note23)

trRC
tRP
tRAS
ViH
RAS \ \
ViL
tcrRP tRPC tCRP
ViH
LXK IR KL
CAS R W
Vi X000
tASR| | tRAH tASR
1 o
VIH . X
Ag~h OIS ROW
Ul v SRR ADDRESS
I KA X XX XAXNKX
VoH i
DQo Hi-Z
~DQ3% voL

Note 23 : WE =don' t care.

CAS before RAS Refresh Cycle (Note24)

tRC trRC
IRAS tRAS
ViH —————
RAS \ / \
ViL tRP tRP \
tCSR tCHR trpg fCSR tCHR
ViH
CAS /
ViL ] }
V " "'."".""’."’ '.
hohe 3000
Vi 20%620%% %% % %0 %%
pao Vo Hi-Z
~DQ3s VoL
Note2d : WE=V
B L249825 0030053 ad4 W
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Read Cycle

tRP

tRAS
ViH _—_!K
RAS ViL | WU
tcsH tpC ¢
tRCD Top tcp RSH
tCAS tcas tcas .
X
cas \ /N /N /
tRAD
tRAH t tasc| |tcan tASC) | tcan
l(_ﬂ tasc=] CAH == 3 "1 tasr
ViH 77727
2606 %% ROW COLUMN LU COLUMN ow
%
Ar~Ay SRRXIKN ADDRESS ADPRESS- 1 Koo, KDDRESS- ADDRESS
VR totsteteteth .
tRA
tRCH
tRCS tRCH tRCH ETt—‘< pes—3{
tRCS RCS
V HH A SIS SR
— SRS R R R R R ] kSRRLREX
WE SRR L KR KKK 7 N SLHRRLKS
ViL 2020.0202020’ tRRH_| YR
ica
cAC tOFF tcac A tCAC N
ICAA . [ tcAR OFf_ Tcaa oFF
v .
pao. O Hi-Z f DatA DATA DATA
~D0s%5 \ vALID- | VALID-2 VALID- 3
tRAC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

RP
tRAS
ViH —_—
RS \ /N
ViL
tesH tpC
tCRP tRGD top tcP  tRSH
I<-> tCAS tcas tCAS
N Vi oS a e e etetetetetete
CAS QERRRLARR \ /
V1 KXY
tasr | [tRAH tasc | | tcan tCAH tCAH
] -2 tASC TASC <= tASR [*+
NSNS AN
nan SRRy o MEEENERN BN aobe
KRR KKXX XA ADDRESS- 3 SS
twes| | tweH twes | | tweH twes | | tweH
VI H Soseexs 9.9.9.9.9:0.9.9.9.9:8 R o R R
WE R RREILLIN - et tosate!
V)L KRR LRI 000202020 202000 20 20620 0 % % %!
t t l tDH
o] tDH DS DH tQ S
LRI HXIH KR KA A
0XOLLRAIEIHIRKS
. . . 3| MSCSIISKRAKRRRRKR
DATA VALID-1 @( DATA VALID-2 )@@ AT A S
[
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Self Refresh Cycle (Note 25, 26)

tRP tRPS
ViH r N tRASS . ;
RAS _ YK » 7 __
VIL tRPC : trRPC tCRP
tCcPN
1CHS
Vid s tesr 4
CAS - . /
ViL
tASR
V|H AN NN A A AR oo o o a2 e P PR R RIS AN A AT AR !
AN ARIR AR R R A AR TR TS .
T R I R K K K K KUK X KK KRERKE I K IR KRR R KU LKELLKLLREN ROW
Al AT S S SR AR SRR L HHIANKIIIEIERL) ADDRESS
Vil R R R R R R R R XX XK
pae Vi
~DQ3s Hi-Z
ViL

Note 25 : WE = VIH
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Note 26 : SELF REFRESH ENTRY & EXIT CONDITIONS

(DIn case of distributed refresh
The last/first full refresh cycles (2 K) must be made within tns/tsn before/after self refresh, on the con-
dition of tns < 32ms and tsn £ 32ms,

NS tSN
sl T
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
{2K/32msy {2 K/32ms)

(2}In case of burst refresh
The last/first full refresh cycles (2 K) must be made within tns/tsn before/after self refresh, on the con-
dition of tNs+tsN = 32ms,

INS tsN

LR 111

BURST REFRESH BURST REFRESH
{2K/32ms> {2 K/32ms>

B k249425 0030057 42T WA
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MITSUBISHI MEMORY CARD
88P-001 TWO - PIECE 88 pin (5V connector keying) Dimensions in mm
( —
o~ —
3 o
b 1.55
o
% - =
= T—YF .
<
s la 3l d - 2 s
N o 2| B
w | ~ET X | o
2 | ¥
¢ L ey
(11, 5) 1.55 || \88PIN
(84.1) -
85.6+0.2
C —
1
88P-002 TWO - PIECE 88 pin (3.3V connector keying) Dimensions in mm
C —
o~ —_—
3 o
H H 1.55
e o TR ssPIN
4
N\ F
B 1PIN v
L.
Il o
= | - || Y Mt
Sl M I 1 w9
is 85d ¢ Il g &
oy 1 x| o
b3 || e«
' 4aaPIN 1
L ,__)Ji y —*
(84.1) -
85,60, 2 2RO
[ —
1
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MITSUBISHI MEMORY CARD

CARD DIMENSIONS

68P-001 TWO - PIECE 68 pin Dimensions ?n mm
1
- +0.
i g
= 1 35PIN
“ i 1 i<
h S
1PIN 1 1.27
| oz
a— S| e i T
8 g s Al 3
N X
s =
spPIN Gl T
s
2
¥ 68PN
(11:5) - 6
(84.1) -
85.6+0. 2
| wem—— |
+0.3
1]
68P-002 TWO - PIECE 68 pin (with WP switch) Pimensions in mm
S 1
;I - 1 35PIN
= . | i g
1PIN 1.27
'H :?
o~ . “ =
2|y 2 % H &
3 & 8 3 i
g i 5l &
34PIN | -l -
n h
o
3 — 68PIN
(11.5) 16
(84.1)
85.6:£0.2
1
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MITSUBISHI MEMORY CARD

CARD DIMENSIONS

68P-003 TWO - PIECE 68 pin (with WP switch and battery) Dimensions in mm
( ]
s 11
H _
1
- _ T 35PIN
e
1PIN il 1,27
127
! >
S| s 3 s |
Y ER g 3 T
- o X
- HE ~
o sein Il -l -
©
68PIN
(11.5 - 18
(84.1)
85.610.2
[ =
1
68P-004 TWO - PIECE 68 pin (with WP switch and battery) Dimensions in mm
o
H
«
L 1
n -
B 1 35PIN
(] g L
B =
_ v §
. — —_ -t
IEE 3 3 ;
—'* , 5
0 E._ "
(1.5 - 6
(84.1) *
85.61+0.2
( —
ik
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MITSUBISHI MEMORY CARD

CARD DIMENSIONS

68P-005 TWO - PIECE 68 pin (with WP switch, main battery “Dimensions in mm
and auxialiary battery)
s
H -
) - |-
( oo |
|
9 11 -
35
. A 35PIN
- ) m——
= K
B =
vq &
iy — =
sl N e I
| H| - < ©
1 | n b= -t ™
- = 0| ~A ; fuld - X
@\% =
bl — ¥
{11.5 - 18
(84.1) -
85.6+0.2
[0 [= 3
1
60P-004 TWO - PIECE 60 pin (with WPsswitch and battery) Dimensions in mm
o -
H e
-t +
L]
( —t
10.5
1.2 2PIN
1PIN
- . 1
N
= H ) ¥
F
o
\ W
- | -
; © |
B g J -
- i H ~ v ~§
-4 I | &1 x
2 || B
4 -
“ = s
. All 4 59PIN 60PIN
1.27
T
. : (73.3)
85.6+0.2
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