MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

18-bit Data Bus
Dynamic RAM Card

Connector Type

Two-piece 60-pin

MF11M1-978 APXX
MF12M1-977 B P XX
MF14M1-977BPXX
MF14M1-978 APXX

DESCRIPTION

Mitsubishi’'s Dynamic RAM cards are based on the
JEDEC standard for a 60pin DRAM card. (JC-42.
5-90-93. Item #273)

The DRAM cards provide large memory capacities
on a device approximately the size of a credit card
B4mm X85, 6mm X3, 4mm).

The cards use an 18-bit data bus. Available 1 MB,
2 MB, 4 MB capacities.

FEATURES
m Data bus width : 18bit (with parity)

m Standard card size : B4mm (W) x85.6mm (L)
X3. 4mm (T)

m60pin 2 piece connector type.

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

APPLICATIONS
Main/expansion memory unit for Personal Computer.

® All inputs except RAS inputs are buffered. Laser-Printer, FAX.
PRODUCT LIST
FRODUCT! ltem Memory Data Bus AccessTime Connector Number of Qutline

No. | Type Name Capacity Width (bits) (tRac) Type Pins Drawing
No. 1 MF1IM 1 -978APXX 1 MB 80ns
No.2| MFI12M 1 -97TTBPXX 2 MB 70ns |
- - - : 18 e Two-piece 60 60P-002
No.3| MF14M 1 -97TTBP XX 4 MB ! 70ns
No.4| MF14M 1 -9T8APXX 4MB r 80ns |
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DYNAMIC RAM CARDS

PIN ASSIGNMENT

Pin Symbol Function Pin Symbol Function
Ne. No. ]
1 PD 6 Presence detect 6 2 PD3 Presence detect 3
3 PD1 Presence detect 1 4 PD 2 Presence detect 2
5 ‘ WE Write enable 6 Vce Power supply
7 NC No connection 8 NC No connection
9 ‘ GND Ground 10 A0 Address input
11 NC No connection 12 | NC No connection
:2 [ 2; | Address input 12 XC;' Power supply

' . Add i t
17T GND Ground 18 |A4 ddress inpu

19 [DEeR] ] 20 DQ17 Data I/0
21 DQoO > Data /0 22 Ve Power supply
23 DQ1 . 24 DQ9 1
25 GND Ground 26 DQ1o Data 1/0
27 DQ2 | 28 DQ1t )

29 DQ3 [ Data /0 30 Ve Power supply
31 DG4 ; 32 DQi12
33 GND Ground 34 DQ13 i Data 170
35 DQ5 36 |DQ4 )

37 DQ &6 J Data i/0 38 Vee Power supply
39 1DQ7T 40 1DQI5 )

41 | GND Ground 42 DQl6 j Datal/O
43 | CASO Column address strobe 0 4 | A5 Address input
45 | A6 ] . 46 | Vee Power supply

A

| AT } ddress input 18 [ AS Address input
49 GND Ground 50 NC/A9 No connection/address input
51 RASO Row address strobe 0 52 | RAST/NC| Row address strobe 1/No connection
53 NC No connection 54 NC No connection
55 |CAST Columm address strobe 1 5 ! Vce Power supply
51 |PDS5 Presence detect 5 58 PDA4 Presence detect 4
59 GND Ground 60 NC ‘ No conhnection

PinNo.
50 52
| PRODUCT NG )
No. 1 NC [RAS1
No. 2 A9 C
No.3, 4 A9 |RASI
PD Pin Table
PRODUCT Ne| PDt {PD2 |PD3 | PD4 | PDS iPDG
No 1 GND | NC [ GND | GND | GND | GND
No. 2 GND | GND | GND | GND | NC : NC
No. 3 NC GND GND GND NC NC
No. 4 NC  GND | GND, GND ; GND | GND
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BLOCK DIAGRAM (No. 1)
A0 —-Ag — 5 AOD-A3 Da 4.
1 256K % 4 256K X 4 </ = D013-DQ16
| — -DQ4
§,7—c OE
N ADTAR Da 1 4
o 256K 4 256K X 4 _pa4s/—>Des-Dan
_§c 0E '
= AD-AB g Mx 1Mx 1 8] DaQir
A9 e Tae W IBReTAS W }——>
RAS CAS W |RASCAS W aQ
v | o
| i
CAS1 ] 1 1
CASO =
_WE
RASI
RASO ‘ 1
& o o o0 o o
= a0 -agRAS CAS W |RAS CAS W _ A
? _ 256K x 4 256K X 4 7DO4<—F>/ DQ4-DQ7
Vee <7‘Q Ok
M= A0 -AS8 DaQ 1
GND—— 4 B
- 256K X 4 256K X 4 _paaf—F—=DQ0-Da3
N —
HADTAR gk PMx Dj—>DQ8
S1A9 Q
BLOCK DIAGRAM ({No. 2)
10,
AD-AD . - = AD-AQ DGt .
o 1M 4 bas [/ > Dais-pas
—]
&9 O
AD-AS
DQ 4
o 1M 4 _DOA%%DOQ—DOW
\7—q OE
= A0-A9 [MXxI o o) DaiT
RAS CAS W Q j
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E _| .
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e
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Dat / B
j M 4 _DCM(ﬁ—)Dozt DG 7
Vee — v
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_— DQ 1 4,
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‘gC OE
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BLOCK DIAGRAM (No. 3, 4)
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FUNCTION TABLE

input J: input/output
o _mew | input/output
Operation I Tis AS ‘ WE XA:;QSS gzgjr,:s,; nput sutput Refresh Note
[Reas | ACT  ACT | foAéj APD_ | APD | OPN | VLD | YES  Pagemode |
[Eoriywrite  ACT | ACT | ACT , APD | AP VLD OPN | YES | indenticel
[RAS-onlyrefresh | ACT | NAC | ONC = APD  DNC  DNC | OPN | YES | |
[CAS before RAS refresn | ACT | ACT _ NAC | ONC | DNC | ONC | opN | ves | |
Standby | NAC DNC | ODNC ‘ DNC , DNC | DNC OPN ND

Note 1 : ACT : active, NAC : nonactive, DNC : don'tcare, VLD :valid, APD : applied, OPN : open
Do not make more than one RAS signal active at the same time.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings LJnL
Vce | Supply voltage —-0.5~86
. N PRy YEE . ,ﬂj‘ — e ]
Vi Input voltage ] With respect to GND —-0.5~Vgc+0.5 v
Vo | Output voltage ! -0.5~Vcc+0.5 \
lo Output current : 50 mAﬂ
P | Power dissipat Ta=25C Nol. 4 NoZ. 3 w
| er JdiIssi on i = e R —
4 rowercisetion e 7 Tz 72
Topr 7 ( Operating temperature { ' 0~50 c
Tstg Storage temperature [ l ~40~80 c
2—6 MITSUBISHI
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DYNAMIC RAM CARDS

RECOMMENDED OPERATING CONDITIONS (Ta=0~50C, unless otherwise noted) : (Note2)
Limits )
Symbol Parameter e R —— Unit
Min Typ. ! Max.
Vee TSupp\y voltage 4.75 5 5.25 \%
GND ~Supply voitage 0 0 0 Vv
ViL Low input voltage 0 0.8 ,,V,,
ViH High input voltage 0.7xVce vVce \
Note 2 : With respect to GND
ELECTRICAL CHARACTERISTICS (Ta=0~50C, Vec=5V* 5%, GND=0V): (Note 3)
1 Limits
Symbol Parameter Test condition Min, | - Max. Unit
YP
| B Nol, 3,4 No2 Nt [ o2 [ N3 | Mad
High output
‘ = - %
VOoH | voltage loh - SmA 2.4 Vce
— o o I e I N
L
VoL | Low output lol=4.2mA 0 0.4 v
| voltage
 lottstage | T 1 .
| -stage . ! |
| | = < - — . 20 A
0z ‘output current 0V=VouT=Vvce 20 10 20 10 [ 20 ! u
: P 0V=EVINEVee §RASmputs | -60 60
1) Input current | Other input pins - - + - . u A
) ‘ oV | Other inputs -1 1
Average supply |
i current from AS, CAScycling : |
| . N i 692 72 A
celav) }Vcc, operating | tRC=twg=min, output open ! 432 600 | > m
i (Noted, 5) . J
‘ Supply current RAS=CASzVCC-0.2V, other
lcc5cav) from Vce, ‘ input pins2Vee—-0.2V or 0.2V, 13 3 5 13 mA
‘ standby output open i
I Average supply
lce 3 (av) i current from ‘ RASﬁcyclmg, CAS=V 840 600 1240 1120 mA
: Vce, refresning " tRc=min, output open
© (Noted ; ‘
" Avetage supply |
| RAS= CAS cyc!
lccd (av) current from | RAS=V ., CAScycling 372 540 632 1000 mA
Vce, Page-Model tRc=min, output cpen
(Noted, 5>
Average supply |
current from ——— — |
I8 (av; Voo CAS before U/ Pefore RAS refresn cycling 840 | 600 | 1240 | 1120 | maA
- RAS refresh RC » Quiputope ! ‘
| mode (Noted)
Note 3 : Current flowing into @ CARD is positive, out is negative.

4 :lcclcav, lcc3cavy,
fastest cycle rate,
5 :1lccliavyand lccdav) are dependent on output loading. Specified values are obtained with the outputs open.

l'ccdcavyandlicc 6:av) are dependent on cycle rate. Specified values are obtained at the
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DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~50T, Vcc=5V+5%, GND=0V): (Note6)

Limits
Symbol Parameter No 1, No 4 No2, No3 Unit
I Min. Max. Min. Max.
tcaC Access time from CAS (Note7 3) 27 25 ns
tRAC  Access time from RAS (Note7, 9) 80 70 ns
tCcAA i Column Address access time {Note7, 10) 47 42 ns
teea Access time from CAS precharge 52 47 ns
tOFF 1 Output disable time after CAS high (Note 1) 0 27 0 25 ns
Note 6 : An initial pause of 500 u sec is required after power-up followed by any 8 RAS or RAS/CAS \S cycles 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.
7 : Measured with a load circuit equivalent to 2 TTL loads and 100pF.
8 : Assume that tRCD ZtRCD(max) and tASCZtASC(max).
9 : Assume that tRCD StRCD(max) and tRADZIRAD(max).
10 : Assume that tRADZtRAD(max; and tASCStASC(max).

1

: tOFF(max) define the time at which the output achieves the high impedance state ( | lout | £20u A (No2, 102 A)) and

are not reference to VOH (min) Or VOL(max).

TIMING REQUIREMENTS (Ta=0~50C, Vcc=5V£5%, GND=0V): (Notei2, 13)

i Limits
Symbol ‘ Parameter No.1, No 4 No 2, No3 Unit
‘L | Min. Max. Min. Mex. |
tREF } Refresh cycle time Nugl N:: 128 ms
tRP RAS high pulse width 70 40 ns
tRCD Delay time. RAS law to CAS low (Note 14) i 25 53 20 45 ns
tcrp [ " [ Delay time,CAS high to RAS low {Note 15 - T 17 ns
tCPN CAS high pulse width {Note 16} 10 10 ns
iRAD Column address delay time from RAS low (Note 17r 20 33 15 28 ns
tASR Row address setup tﬁne before RAS low 7 ‘ 7 . nsv*
tASC Column address setup time before CAS low {Note 18) 2 15 2 12 ns
77[RAH Row address hold time after RAS low - 15 10 a ns
tCAH Column address ho\d-:rrne after CAS low or WE low 18 15 n:
tT Transition time (Note 19} 3 50 3 50 ‘ ns
Note 12 : The timing requirements are assumed tT= 5ns.

13:
I tRCD(max) I8 specified as a reference point only. If tRCD is greater than tRCD(max), access time is defined astcac

14

15 ¢
16 .
17

18
19 :

ViH(miny &nd VIL:max) are reference levels for measuring timing of input signals.

and tCAA.

tcrp requirement is applicable for all RAS/CAS cycles.

tePN I8 specified 85 tCPN(min: =tRCD(min) HTICRP(min) except for tcp of page mode cycle.

tRAD(max) IS specified as reference point only. 1f tRADZtRAD(max) @and tASC=tASC(max), access timeis assumed
by tcaa for read cycle.

tASC(mex) IS specified as a reference point only of address access time.

tT is measured between Viy(min) and ViL{max).
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DYNAMIC RAM CARDS

Read and Refresh Cycles

Limits
Symbol Parameter Not, Nod N2, N3 | Unit
Min. Max Min. Max.
tRC Read cycle time 160 120 ns
tRAS RAS low pulse width T 30 10000 70 10000 ns
ICAS CAS low pulse width 27 10000 25 10000 ns
tecsH CAS hold time after RAS low 80 70 ns
| tRsh RAS hold time after CAS low 27 ) 25 " ons
tRCS Read Setup time before CAS low 2 2 h ns
tRCH Read hold time after CAS high 2 2 . ns
tRRH Read hold time after RAS high 5 5 ns
tRPC Precharge to CAS active time T 20 - 20 ns
tRAL Column address to RAS hold time 47 42 ns
Write Cycle (Early Write)
Limits
Symbol Parameter o No. 1, Ned No.2, No3 Unit
Min. Max. Min. Max.
twe Write cycle time 160 120 ns
tRAS RAS low pulse width ) 80 10000 70 10000 ns
| tcas TAS low pulse width 27 10000 25 10000 | ns
[ tcsh TAS hold time after RAS low 80 i 70 ns
tRSH ‘RAS hold time afterréA*S low 27 25 ns
twes Write setup time before CAS low 2 2 ns
twCH Write hold time after CAS low 18 15 ns
tDs Data set.up time ) 2 2 ns )
tOH Data hold ﬂme after CTé low 22 i 22 T ns
2 MITSUBISHI 2—9
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DYNAMIC RAM CARDS

Page Mode Cycle (Read, Early Write)

: Limits
Symbol J Parameter a No. 1777 Wu. Arv/iNo. 27,7M3 ‘ Unit
- B Min. [Mex. Min. Mex. | Min. |Max.
tpc Read, Write cycle time 57 ?EPSAT } 52 ‘ ns
tcp ' TAS high pulse width (Note 200 ) 0| 20| 10 zo'i;ﬂ 17 ns
tRAS | RAS low puise width - 135 | 50000 | 135 100000 115 l1oooe! ns |
Note 20 : tcP(max) is specified as a reference point only. If tcp(max)=tCP access time is assumed by tcac.
CAS hefore RAS Refresh Cycle (Note21)
Symbol Parameter I _bimits ] Unit
Min Max
tcsR CAS setup time before RAS low 17 o ] hs
tCHR TAS hold time after RAS low T - 0 ns
7;R7PE RAS precharge CAS hold rl‘mé S B zog i o o ns
Note 21 : Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
CAPACITANCE
Symboel Parameter Test Conditions — Limits J Unit
_ : e _ _ | Min. | Tye. ,M"ﬂlﬁ, ]
Ci . Input capacitance VI=GND, V‘:ZsinVrms, AAs - % Wﬁi\r——r - pF
ST Tos2C Oter n | 17 ]
Co } Qutput capacitance ‘ ;/:OTSSZD" T\;o:ziéngrms, }DOU'DOH 45 : ; pF

Note 22 : These items are not 100% tested.
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TIMING DIAGRAMS (Note23)

Read Cycle
tRC
tRAS fRP
tCSH
ViH \
RAS \ / \
ViL x i
ICE_P) tRCD tRSH !
v tCAS |
CAS tH SRS \ 1
R,
V'L AVA ANAVAVAYAYA N i IASR
tASR tRAD tRAL L
L.l [tRAL tase tCAH
VIiH ETSTI) 4
SRR Row  MXXXIZM COLUMN ROW
Apg~A Doetetoledelelels 2%0%3650%%,
AL, RRRSSSEANODRESS RGN, ADDRESS ADDRESS
trcs
; tRRH
<] e
ViH :
N T
WE S RIRRIL
Vi Z5RRAEEAKAS
tcac
tRCH
fcaa 10FF
VoH .
Hi-Z
D‘[’m DATA VALID }
VoL )
tRAC

NN AN T
N SRR

Ote 23 . SSKKRRKES
00%0%6% %% %%

Indicates the don’t care input.
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Early Write Cycle
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RAS only Refresh Cycle (Note24)

tRC
trpP
e |
v tRAS
IH =\
RAS \ / \
ViL
tCRP tRPC ICRP
Vi 0.0.0.0,0,0,0,0,0,-
CAS R
VL SRR
tasr| | tRAH tASR
fes] b2
ViH ViV AV D VLIPS R DA AN VeV e% %%
A RRRRKLLCNT  ROW N LRI ROW
~Ay 1as0ses0tel0tece RGO IRELIRHKA ADDRESS
VL KRR Pate%e! 9a%6%%e00%6 %% %%6%6% %% 6 e %6 % % %%
Vv
Do o Hi-Z
~DIT VoL
Note 24 : WE =don' t care.
CAS before RAS Refresh Cycle (Note25)
tRC tRC
v tRAS tRAS
) H — y
\ o\
Vil 1 trRP X
1 {CSR
CSR tCHR tRPC S ICHR L
L
o ViH — ‘
CAS y
Vio } 2 -
T R SIS
Ag~hs R O SRR R RHLRHIRIHLIIEIIRIKK
L RRRRILS oS SRS
SRR EREELIERREICHEEEIERRIRIIRIHLR
)
Dg OH Hi-Z
~D17
Vour

Note 25 :WE:V\H
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Page-Mode Read Cycle

trp
tRAS
—
Vi ————————\ [
RAS ViL \ 4 \
tpC
tCRP tRCD N tcP_ RS
cp
[ tCAS lcAS [cas
Vv . [P S—— ;
RS \ X 1
CAS LR tePN \ \
Vil OO0 0.0.9 -y 7 ¥
IRAD
tASR tRAH tCAH tASC | [tCAH TASC| \tcam | Y
= tASC r=> = 1 = tasR
VIH s . 's . £
RIS M ROW COLUMN QLUMN COLUMN ROW
~ X XX
Ap~hg KSR ADDRESS )@{ ADDRESS- | )@@ KOpatdd | KODRESS 3 KA ADDRESS
VL XX Y
tRAL
tRCH
tRCS tRCH A tRCH ‘Ttgis =
RCS
TH TSRS ] ST
o=t > X X XF MO 0.0°0-0. 900,
WE RSB / RIS
v KRR TRRH | YRIRRRRK
tcAC ‘
orF L.LAC it icac toFF
tcaA =7 |__tcEa Offl_ Tcaa N
tcra tcPa
v , { ] J 1
Do on iz f DATA DATA DATA |\
~D17 Vo \_VALDD-I ALID-2 ALID-3 )
L
tRAC
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Page-Mode Early Write Cycle

tRP
e
tRAS
ViH
RAS ‘ | U
ViL
) tpc
2} t
tRCD tep tcp_ IRSH
le "~ o tcas tcas tCAS
CAS tcPN \ \ \ /
TRAH tasc | |tcan tICAH tCAH :
b e—ﬁ P— tASR =~
ViH XZIRZIIIRZS | 3
AR SRR RO COLUMN bvn ROW
2 SN ; :
ViL 0K R \ ADDBESS ! RESS-3, ADDRESS
twes TWCH twCH
V IH X AN A AN AN AN AN
— R AR O e TaTeRe oo,
ettt et 200 000 e 020 02000, JEIRIHIILS
WE SRR RRAIKIIRAKKS
ViL I ‘
tDs tDH DS DH tDS tDH
- /-f ]
K IIAICI I HHKIRK KA > LK KK
e tetetelede 0020 020 02020 [
CRRHKIIICLLRIRIKES N . JededeTedede!
S DA TA VALID ‘ DATA VAUID 2 N

MITSUBISHI
ELECTRIC

2—15



