MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

1x512K x32bit DRAM Card
2x512K x32bit DRAM Card

Connector Type

Two-piece 88-pin

MF12M1-L57ATX X |
MF14M1-L57AT XX

DESCRIPTION

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

These cards are made using industry standard 512K
x 8 Dynamic RAM and interface IC’'sin TSOP,

FEATURES

m Operating Voltage : Vecc=5VE5%

® All inputs expect RAS inputs are buffered.

m Standard card size : 54 mm (W) X 85.6 mm (L)

X3, 3mm (T)

m 88pin 2 piece connector type.

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

PRODUCT LIST

m Extend refresh mode is available. (128 ms/ 1024
cycle)

APPLICATIONS
Main/expansion memory unit for Personal Computer.
Laser-Printer, FAX etc.

produst | ltem \ Memory | Data bus Access time Connector ‘ Number of QOutline
Ne i Type name \L capacity \ width (bits) {trac) (ns) type pins drawing
Na 1 MF12ZM1-L5TAT XX 2MB 70 .

o T — e e e L - Jl 32 ~ ——— —  Two-Piece 88 88P-001
No. 2 MF14M1-L5TAT X X 4 MB ! 70 |
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT (Na1)
|

T T
PN!‘ \ Symbol \ Function \ PNIU_H—! Symbol Function
i Teno Ground 45 | GND Ground
2 DGO ’ \\ | 46 |DQ18 '
3 ipat || 41 | DQIg
4 | Daz [ L | a | Q2o
5 Da3 i Data 1/0 | 49 | bazl ‘ Data 1/0
6 IDQ4 ' s |pazz ||
7 DQs | 51 DQ23 f
8 |Das | | 52 | Doz |
g | N.C. i Power supply voltage | 53 ‘ DQ25 J
10 ! bar ‘ Data 1/0 } 54 N.C. } No connection
1 NC. | No connection 55 [N.C
12 N.C. } | 56 GND ESround
:i ‘ 22 | ¥ Address input 2; } 2]3
i i
15 | Vee | Power supply voltage | 59 | AS Address input
16 | A4 Address input | 60 AT '
17 N.C. | No connection 61 A9
18 : A6 [\ Address input } 62 N.C. ‘ No connection
19 [AS8 P Lo63 [GND ‘Ground
i? \ Eg 1 I No connection | gé \‘ mg i } No connection
22 ‘ RASO Row address strobe 0 | 6 | CASZ | Column address strobe 2
23 CASO rw Column address strobe 0 67 GND ! Ground
24 | CAS1 Column address strobe 1 . 68 CAS3 Column address strobe 3
25 |N.C \ No connection | 63 | N.C. | No connection
26 | RAS2 | Row address strobe2 | 70 i WE Write enable
2T | Vce Power supply voltage . T1 " PD1(N.C.) Presence detect 1
28 " PD2 (GND)‘ Presence detect 2 ( 72 | PD3{GND)| Presence detect 3
29 PD4(GND}, Presence dstect 4 73 GND Ground
30 | PD6(GND)| Presence detect 6 . 74  PD5(N.C.) Presence detect 5
3 ' N.C. ] 1 | 75 | PDTAN.C.)| Presence detect 7
32 I N.C. © 1 No connection i 76 | PDB(N.C.)| Presence detect8
33 | N.C. J T IN.C. ‘
3 Dag |Dara 1/0 78 IN.C. [ No connection
35 N.C. : No connection 79 N.C.
3 |DQio | Data 1/0 80 DQert )
31 | Vee | Power supply voltage I og | DQ2s |
88 [ Dpan 1) | 82 !DQ29 '
B jpai L 83 |Da30 Data 1/0
0 'DA13 | paa 10 | 84 ‘DO31
41 DQu ! 85 ' DQ32
42 |Dals | 1 | 86 DQ33
43 1 DQ16 ’ 87 1 DQ34 [
44 | GND | Ground | 88 ! aND [ Ground
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT (No2)

N T N
Pin Symbol Function J:n Function
No. No.

1 [ GND Ground 45 Ground
2 |DQO ] [ 46 .Dats |
3 Dal ’ | 47 |Da1e
4 |DQ2 \ | 48 | DQ20
5 l pas !> Data 1/0 49 | DQ2I Data 1/0
6 bQ4 50 DQ22
7 [ DQs J 51 DQ23
8 DQs 52 DQ24
9 \ Vee Power supply voltage 53 DQ25 .
10 DQ7 Dats 170 ‘\ 5 | N.C. | No connection
11 N.C. - | 55 N.C. .
12 |Nnco | | No connection \ 5 |GND | Ground
13 AD L Address input 57 Al
4 (A2 . ‘ 58 | A3
15 Vee ) Power supply voltage 59 AS5 Address input
16 Ad Address input 60 AT
17 N.C. No connection 61 A9 [
18 A6 " } Address input ] 62 | N.C. No connection
19 As 163 GND Ground
20 N.C. L No connection ‘ 64 N.C. No connection
2t N.C. o 65 RAS 1 Row address strobe !
22 | RASO Row address strobe 0 ’ 66 | CAS2 Column address strobe 2
23 CASO Column address strobe 0 "oer | GND Ground
24 | CAS! Column address strobe | . 68 . CAS3 Column address strobe 3
25 ' N.C. No conneciton ‘ 69 | RAS3 Row address strobe 3
26 | RAS2 Row address strobe 2 10 | WE Write enable
27 \ Vee | Power supply voltage 71 [ PD1(N.C.)| Presence detect 1
28 | PD2(GND) Presence detect 2 72 | PD3(GND)| Presence detect 3
29 | PD4(GND)| Presence detect 4 | 73 |enD Ground
30 | PD6(GND)| Presence detect 6 74 | PD5(GND)| Presence detect5
31 | N.C. i 75  PDT(N.C.)| Presence detect7
32 | N.C. ¢ No connection {76 | PDB8(N.C) Presence detect8
33 N.C. , i 17 j N.C.
3 |pae |Data /O | 18 |N.C. No connection
35 | N.C. No conneciton 79 ) N.C. ;
3% |DQio | Data 170 ( 80 | D@27 |
37  Vce \ Power supply voltage 3 \ DO28 \
38 [ Datl \ 82 DQ29 ‘
33 DQr2 | 83 | DQ30 Data 1/0
4 DaIs . Data /0 8 | Dast
41 | DQ14 ’ 85 | DQ32
42 DQ1s ‘ | 86 DQ33
43 DQie ‘ | 87 DQ34 J
44 | GND \ Ground 88 GND Ground
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.1)

xg(c, AO0~AY9
\
vEE CAS (s12k x 8bin x 1
A9 WE
A8l OE | (315D Gi2s
As 7 & °E _mrAs L
1
A4 (
A3 RE-DRIVE N ~ — (sa)pazs
Al i —eedi
Av BUFFERS [—— ! CAS (512K x 8 bit) X 1 (503D G322
- W S
2 0OFE 47D Q19
] ! 5' 2 RAS (46D Q18
[§2)] ! '
{26) ‘
(22) ‘ 1
RAS
7 S~—JA0~ATg Dais
CAS 5ara
—- H Q13
3 wE (512K X 8bit) X 1 Bl
Da
0E DQ10
§—OE DaQs9
——
PD 8 (76) RAS
PD 7 (75) —
PD 6 (30} AO0~A9 4-?80%882
PD 4 (26 TAS v ——(1:0Qs
PO 3 (723 We (512K 8bit) x 1 tei2814
PD 2 (28) iy (4iDQ 2
PD 1 {T1) E —({3)DQ
| < | (21880
%
BLOCK DIAGRAM (No2)
¢ ~ —— (87)D G 34
¥/g€ ‘237% ﬂ_ A9 (86; D Q33
Ve = cAs . EcE
ce WE  (512Kx 8biyx 2 [ (233D A 30
A7 o —gines
AT —_— JR—
RAS RAS (80) D Q 27
ﬁgg 5 PR 1
A —
A3 —
A% RE-DRIVE[—— AO~Ag angaz
ﬁl‘) — CA : — (51)D Q23
N BUFFERS - | — (soyc Q22
53 WE = (5ieKx 8 bit) X 2 [ faeiD G
2t - A s s S
Ej/&ié E RAS RAS (46)D Q18
WE (700 ‘ ‘
RAS 3 (69)
RAS 2 (26)
AS 1 (65)
ASO (225 N 1
GND (88) OAG
1735 RAS RAS
SNB 67 AD~AQ )pare
SNER —t—{cAs | 881
GND (45} i ; pol
SNB e WE (512K x 8bithyx 2 D1z
GND{ 1)—* oE : 88:(])
ﬁ DG 9
PD 8 (76 —— ~
. ——— —T
PE IS PR PR RAS L —nosar
{ (8)DQ 6
3 ——— (3102
PD 3 {72) CAS (sizkxsbinxz (23884
PD 2 (28 —WE : | (s)BQ2
PD Y (7T1) H
A —~E F—(3)DQ1
wal 3 —cz'pao
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

| input/output

“Column Refresh | Note
input . output :

‘] Page mode
W identical

”Earfy write
RAS-only refresh
CAS before RAS refresh
Standby
Note 1 : ACT : active, NAC : nonactive, DNC : don’t care, VLD : valid, APD : applied, OPN : open
0dd numbered RAS signals (RAS1, RAS3) and even numbered RAS signais (RAS0, RAS2) should not be
active at the same time during Read and Early write cycles. This comment cloes not apply to MF12M1-L5TATXX
series cards.

ABSOLUTE MAXIMUM RATINGS

Symbol ) Parameter \ Conditions <l> Ratings Unit
| SYTTR . aemest bR I o - ML
Vece Supply voltage -0.5~7 7V
Vi Input voltage ( With respect to GND P“O. 5~Vect0.5 (TV MAX) \
Vo " Qutput voltage ; ~0.5~1 ] Y
lo Output current \ 50 mA
Nel No2

Pd Power dissipation Ta=25C — e w
— S S S S N SO A
Topr Operating temperature : 0~55 .
Tstg Storage temperature : —40~80 c

RECOMMENDED OPERATING CONDITIONS (T.=0~55C, unless otherwise noted) : (Note2)
T -

L Symbol i Parameter

Vce Supply voltage

"GND | Supply voltage
| Vi | Highinput voltage
| vic | Lowinputvoltage

Note2 : With respect to GND
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS
(MF12M1-L57ATXX)

(Ta=0~55C, Vcc=5V*E5%, GND=0V): (Note 3)

. Limits .
Symbol Parameter Test condition - Unit
Min Typ. Max.
VoH High-level output voltage loH=-5mA 2.4 Vce \
VoL Low-level output voltage loL=4.2mA 0 0.4 ) \Y
- - }
| Off-stat tout OV SV <V No.1|No.2, No.1{No.2 v A
0z state output current =Vout=Vee 10 %_20; 10| 20
oV=EVin=Vcee
X —2 20 A
h Input current other input pins=0V 0 “
lcel(AV) Average supply current from | RAS,CAS cycling No.1|No.2 mA
celt Vcc, operating (Note 4, 5) tRC = twC = min,output open 460 : 480
| ; |
Supply current from V RAS=CASzVcc=0.2v No-1 No.2
ICC2(AV) pplY ce other input pinszVce—0.2V mA
Standby
or 0.2V, output open 0.6 1
e TN No.1{No.2
IoC3(AV) Average supply current from + RAS cycling, CAS=V H mA
cc Ve, refreshing (Note 4) tRC = min,output open 460 | 890
lCCd(AV) Average supply current from | RAS=V)_,CAS cycling No.1|No.2 mA
Vcc,Page-mode (Noted, 5) tRC = min,cutput open 520 | 550
Average supply current from | CAS before RAS refresh No.1/No.2
lcc6(AV) Ve, CAS before RAS refresh | cycling mA
mode (Note 4) tRC= min,output open 390 | 770
fAcﬁnbefore RAS refresh No.1| No.2
Average supply current from WX§>8CC70 2v
ICC8(AV) Vcce, Extended refresh mode = ; | mA
. other nput pinszVcc—0.2V I
(Note 6; \
;or=0.2V,output open 1.8 3
"tRC=125us8,tRAs (Min) ~lus i T
1 i ]
Note 3 : Current flowing into a CARD is positive, out is negative.
4 tlcct (AV), icecd (AV), lccd (AV) and lcc6 (AV) are dependent on cycle rate,
Specified values are obtained at the fastest cycle rate,
5 :lcc1 {AV) andlccd (AV) are dependent on output loading.
Specified values are obtained with the outputs open.
3—21
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~55C, Vcc=5V£5%, GND=0V): (Note6)

Limits
Symbol Parameter - T Unit
Min. | Max.
tcaAC Access time from CAS (Note7, 8) 34 ns
tRAC Access time from RAS (Note‘! 9} : 70 ns
tcaa Column Address access time (Note7, 10) 42 ns
tOFF Output disable time after CAS high (Note 1) 0 27 ns
Note 6 : Aninitial pause of 500 s is required after power-up followed by any 8 RAS or RAS/CAS cycles before proper
device operation is achieved. o
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.
7 : Measured with a load circuit equivalent to 2TTL Load and 100pF.
8 : Assumes that tRCD ZtReD(max) and tasc=tasc(max).
9 : Assumaes that tRcDStRcD(max) and tRADStRAD(Max).
10 : Assumes that tRaADZtraD{(max) and tasc=tasc(max).
11 : torFrF (max)define the time at which the output achieves the high impedance state (MF12M1-L5TATXX: [OUT| <101 A,
MFET4MIT-LETATXX: | guT | £20z A) and are not reference to VoH(min) or VoL (max) .
TIMING REQUIREMENTS (Ta=0~55C, Vcc=5V*5%, GND=0V): (Notel2. 13)
l Limits
Symbol Parameter ' T Unit
Min. i Max.
tREF Refresh cycle time 128 . ms
tRP RAS high pulse width 50 ns
tRCD Deley tlme RAS low to CAS low \NoteMl 20 43 ns
tcrpP Delay Ilme CAS hlgh to RAS Iow lNotelSW 17 ns
tRPC Precharge to CKQ active nme 0 ns
tCPN ‘CAS high pulse Wldth 10 : ns
tRAD Column  address delay time from RAS low (Notel6) 17 28 ns
tASR Row address setup time before RAS low 10 ns
tasc Column address setup time before CAS low (Notel7‘ 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 (Notel8) 3 ‘ 50 ns
Note 12 : The timing requirements are assumed tT= 5 ns,
13: Vin{ming and ViL{max) are reference levels for measuring timing of input signals.
t4: treo(max) s specified as a reference point only.
Hf trep ZtrRep (max), access time is derfmred astcacand tCAA.
15 : tcrP requirement is applicable for ali RAS/CAS cycles.
16 : trap(max) s specified as a reference point only,
IftRaD2trRAD(Max), tasc =tasc {max), access time is assumed by tcaa for read cycle.
17 : tascimax) is specfied as a reference point onty of address access time.
18 1 17 is mearured between ViH{min) and Vi_({max).
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

‘J L|m|ts .
Symbol Parameter ~ e —1 Unit
Mm Max
tRC ‘ Read cycle twme 130 ‘ ns
tRAS RAS low pulse vvldth 70 10000 ns
t 20 10000 s
| tcas | CA I S Ao S e S ALY
tCSH CAS hord t\me after R S low 70 ns
tRSH ) RAS hoid time after CAS low 27 ’» ns
tRCS Read setup time before CAS |ow 5 | ns
tRCH Read hotd time after CAS hugh . ns
tRRH Read hold time after RAS high 0 ns
Write Cycle (Early Write)
‘ Limits
Symbol ' Parameter e e Unit
Min. Max
twe erte cyole time Jr 130 l ns
tRAS | RAS low puls o e e ‘ 10008 | ns |
tcAs CAS Iow pulse wudth 20 | 10000 ns
tCSH ] TAS hold time after RAS low i (O ns
tRSH TRAS hold time after CAS Iow J( 27 ns
twCs Wmte setup time before CAS Iow 5 ns
tweH Write hold time after SES Iow 15 ns
tos Data setup Tlme | 10 i ns
tDH Data hold time after CAS Iow r 22 ns
Page Mode Cycle (Read, Early Write)
‘ Limits _
Symbol Parameter pm—— o em— =t Unit
! Min. Max
tPC k}Read Wr|te ovc!enme 55 ns
tcp CAS hxgh pulse vv\dth 10 ns
tRAS "RAS low pulse width { Note 19} : 125 | 10000 ns
Note 19 : tras{min) is specified the following formula as two cycles of CAS input are executed,
tRAS{MIN) =tcsHimin) +tpc(min).
CAS before RAS Refresh Cycle {(Note20)
f } Limits
Symbol Parameter P Unit
Min. | Max.
ICSR CAS setup t\me for CAS before RAé refresh ! 20 ns
tcHr | CAS hold time for CAS before RAS refresh 15 ns
Note 20 : Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

TIMING DIAGRAMS (Note21)
Read Cycle
L tRC
tRAS L trp
tCSH r
- ViH —\ /l—‘!
ViL A I \____
t
cRPI tRCD | tRSH tRPC  tcRP
| T fCAS == =
. ViH : | = y
CAS w | ( %
Vil
tRAD tcPN
TASR TRAH R
[
Vis ROW ROW
A0~ A9 AD-Ag AQ-Ag
Vie
ViH TS > OSSO
_ SRS 25
SRR 20200202020 2020202000 %0 0%
WE XS RRIRIRITLRKIRALS
v TN SERRREEIERRK,
THE-0-9.9.9.9.9.9.9:0..0.0:9.¢.¢.9.0.¢.¢.9. ¢ SuNEEE LN A [ -¢°6 ‘s s 'a ‘'s 40 a's 4700 0 0 0% -
tCAC tRCH
i tcAA tOFF
VIH
DQao Hi-Z
TAV 1D
~D034 : DA AL
Vi !
\/ tRAC
f
TSI
Note21 : ::::::::::. indicates the don't care input
pPeteteleted
3—24
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MITSUBISHI MEMORY CARD
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Early Write Cycle

twe

tRAS

tCSH

tRSH

tcas

tASR

ROW
A0-Ag

J

0303079
20KR)

Resosesey
p2e%%%"

7
3

%2

%
ol

4%

TS
S
b ede!
SRS

T
2z

K
R

TS
25
25

%

<7

T
&35
505

%2
25
3K
120!

ST

KR
%505

2e%0%

%
K2
ot
%

ICAH

h!
7%

twWCH

tRCD

X0

255
ol

K0

9%
2
D%

Z
2
X

%%
R

<Q
>

Do

5%

1%

K0
Do

Q

120

25

55

1%

be 2%
X2

1%

5
55

525

1%

XD
Q
2

o
e
ol

9%

tDH

tasc

COLUMN
A0~Ag

¥

(RAH

ViH
ViL

tCRP

CAS

tASR

ViH

%
SRR

2 -
<)
K%
5

T
K
o
be%!

0
00
22

=
<
&

x5

A0~A9

Vi

tbs
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note22)

o
]>v
7]

A0~A9

DOo
~DQ34

FRC

tRP

Vin e {RAS |l \
VL \ J[ \i

tRPC ICRP

’ <y
ORI XIS

SR

tASR tRAH tASR
Vi ARTRRRRRR A
000000000‘ - 200000000 X

SIS apome R R SRR Abone
Vil X XXX KA R GC.0.0.0.0.00.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.¢. /A |
ViH Hi-Z

Vie o
Note22 : WE =don’t care

CAS before RAS Refresh Cycle (Note23)

tRC tRC
VIH
RAS
ViL
Vi
CAS
ViL
AR COZ0S02 02002020 92870202924 30 X RN
00 .000’0000 KX KK G000, G0 0.0
X o 99,9000, 9 00 0 0.0.0.0.0:00.0.0.9.6¢.0.9.0.9.0.0.¢.020.90.0.0.00.0.0000.00.09.0.9.0.0.9.9,
A0~A9 5 S S S RS S S ALK
VIR ool sloleleletetelotololo e etetetatetolololoteteteletotolelotetetetelototololetetetototetoteteletotetetitototoletetetetetotatetotetototetetatototetolel
Vin
pDao Hi-Z
~DQ034
Vie
Note23 : WE =V
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS
Page-Mode Read Cycle
tRAS | tRP
Vi ——————————  a—
RAS \ 7/ —
ViL k
tRSH
tCsH tpC ‘
(CRP tRCD tCAS tcp tCAS tcp tICAS |
ViH \ \ — !
CAS w tRAD \ / \ / \
ViL | | N 7
tASR . |tRAH tASC| | tcaH LASC| | tcan tASC| | tcan
} ke fe—— [ le=|{tASR
I
ViH ‘ ‘
f Row AN COLUMN-T X COLUMN-2  COLUMN-3 | X o
A0~AS A0-A3 Ag-Ag . Ag-Ag ) A0~AS8 L A0~A9
Vil L X ‘ 7 ‘ 7 K | ‘ A
tRCS t tRCS fRCH
4%4‘ tRCH SLLRCS TRCH | >|>< >
VinH y WS Y
IR
— oo oo tetetetetedete!
WE :02030:0303030:0:0:0:0:0:: % tRRH W
Vil SRR
tcA tCAC tcac
<R toFF tOFF Lt_gFF
" L ]
tCAA __tcaA éj tcAA
\
Dao tH Hi-Z FDATAY 7/ DATA fDATA Y
—~ VALID-1 VALID- 2} VALID'3§
pas4 o, X 7 X ¥ X 7
‘RAC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

- i tRAS j‘ tRP
ViH
RAS |
Vi
I TRSH
tCcsH |
tcrRP tRCD
ViH
CAS
Vio
LRAH tAsc
b
|
Vin ‘
AO~AS ROW COLUMN-1 %}/ £ AL COLUMN-3
v A0~AQ A » v AD~A8 A0~A9
"
twes | [twed twes | | tWCH twes | [tweH
ViH ‘ R IR RS XRR
[ i 20260 %% s
WE ogeceisteecss
ViL z . 32620262220 e 20 % 22020
IDH |, |_1bs tDH tDs IDH
Vin - 1
SRR TTTXT TSI STTSTTSTSN /
Dao IR IBIIN DATA DATA DATA
~DA3 |, RKRKSKRKIEET  VALID 1 VALID- 2 \__ VALID-3
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