MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

2x512K x32bit DRAM Card

Connector Type

Two-piece 88-pin

T MF14M1-JUB7ATX X |

DESCRIPTION

These DRAM CARDs have been developed based on
JEIDA DRAM CARD GUIDELINE Ver. 2.1,

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

FEATURES

w Operating Voltage : VCC=3,3Vt5%

m All inputs except RAS inputs are buffered.

w Standard card size : B4mm (W) X85 6mm (L)
3. 3mm (T)

u 88pin 2 piece connector type,
mode and Page mode functions are available,

w Self refresh mode is available, (128ms/1024cycle)

PRODUCT LIST

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

ltem Memory | Date bus Access time Connector Number of QOuttine
Type name ~— capacity | width (bits) (trac) (ns) type pins 5 drawing
MF14M | -JSTATXX 4 MB | 32 70 Two-piece 88 | 88P-002

R



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

- T T -
PN;n Symbol } Function 1 Tﬁn Symbol Function
i GND | Ground 45 | GND | Ground

2 ‘lDOO [ | 48 DQI8 ‘

3 ioat | 41 | DQle

4 lpaz | | 48 | DQ20 |

5 |D@3 i Data {0 | 49 | DQ21 1

6 }004 ; T . 56 ,Dqzz || Dara 10

T pas || | 51 | DOz l

8 |Da6 |) | 52 |DQ2 1

9 i N.C.  No connection ' 53 DQ2

10 ‘pa7r |pae 110 54 | N.C. : ‘

1o Vee ; Power supply voltage 1 585 * N.C. + No connection

12 ‘ N.C - No connection [ 56 | GND Ground

13 [AD P [ 5T Al i

W A2 3 ; Address input ’ 58 fAS ‘

15 INC I No connection I 59 'AS | Address input

16 Ad i Address input 60 ‘ AT

17 | Vegeo i Power supply voltage Y A9 | |

18 | AS L ) i 62 | N.C. . No connection

19 1A .| Address input I 83 'GND | Ground

20 | N.C. I N . { 64 |NC. ‘ No cannection

21 N.C i 1 No connection | 65 | RAST | Row address strobe
22 | RASO | Row address strobe 0 * €6 CAS2 | Column address strobe 2
23 | CASD ; Column address strobe 0 67 | GND i Ground

24 ] CAS 1t ! Column address strobe 1 ‘ 63 CAS3 ] Column address strobe 3
25 ] Vee i Power supply voltage ! 689 ' RAS3  Row address strobe 3
26 1 RAS2 | Row address strobe 2 - 70 WE Write enable

21 N.C ‘ No connection f 7t {PD1(N.C.) Presence detect 1

28 ’ PD 2 (GND)' Presence detect 2 ! 72 | PD3(GND) Presence detect3

29 | PD4(GND)| Presence detect 4 , 73  GND | Ground

30 . PD6 (GND Presence detect 6 T4 | PDS (GND)i Presence detect 5

3t NCo B ‘ 75 | PDT(N.C.}l Presence detect T

32 IN.C ¢ . No connection I PDS(GNDH Presence detect 8

33 ' N.C. P [ 77 ‘ No cannection

34 [DQY | Data 1/0 T8 PD9(N C.) Presence detect 9

35 [ Vee . Power supply voltage P79 INC. |

3 'DOl0 | Data 1/0 . 80 | DQ21 ‘

37 | N.C | No conneciton 81 DQ2z8 o

38 ‘ DAt K 82 DQ29 i

38 'DQi12 . . 83 DQ30 P

o po || i 84 |pga |} Dew 1O

4 |paqig | Dera VO | 85 lpam ﬂ

2 pQis | 8 |DQ33 . |

43 Dqig || 87 |DQad ||

4 | GND | Ground 8 | GND | Ground




MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM
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MITSUBISH! MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

!

f ﬁﬁinput input/output f }
Operation L . [ ' ! ! Refresh Note
RAS CAS LWE de‘i\:ss s;g‘;:;z input output |
Read ACT ACT NAC | APD APD OPN | VLD YES | page mode
Early write ACT ACT ACT APD APD viD | OPN | YES identical
RAS-only refrash ACT  NAC | DNC  APD | DNC | DNC | OPN | YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC | OPN YES
Self refresh ACT | ACT | DNC | DNC | DNC | DNC | OPN  YES
(Stangoy NAC | DNC  DNC | DNC | DNC | DNC | OPN | NO

Note 1 : ACT : active, NAC : nonactive, DNC : don'tcare, VLD : calid, APD : applied, OPN : open

0Odd numbered RAS signals (RAS1, RAS3) and even numbered RAS signals (RAS0, RASZ) should not be active
at the same time during Read and Early write cycles,

ABSOLUTE MAXIMUM RATINGS

i

Symbol | Parameter i Ratings Unit
Vee Supply voltage T T #——5_5:4_ 6 v
Vi Input voltage | With respect to GND | ~0.5~4.6 v

B ‘Qutput voltage( ) ~0.5~4.6 Y
[I;ob Butput current 50 ma
Py Power dissipation 8 W

7‘0pr Operating temperature 0~-55 S
T;g Storage temperature —40~80 l T
RECOMMENDED OPERATING CONDITIONS (T2=0~55C, unless otherwise noted} : (Note 2}
5 Limits
Symbol | Parameter } - . Unit
‘‘‘‘‘‘ L o i Min. T Tve. | Max.
Veoe T Supply voltage 3135 3.3 3. 465 v
FGND Supply voltage [\ 79 0 v
[ ViL Highinput voltage - - 2.0 Ve v
~T/m i Low input voltage o 0 0.8 vV
Note2 : With respect to GND
MITSUBISHI 231
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS

(Te=0~55C, Vcc=3.3VE5%, GND=0V;: (Note 3;

. Limits
Symbol Parameter Test candition : r Unit
Min. ' Typ. Max
VOH High-level output voltage loH=—2mA 2.4 Vece v
VoL Low-level output voltage oL =2ZmA 0 0.4 Y
loz Off-stats output current ‘ 0VEVoutsVee —-20 20 u A
‘ oV=VinsVee _ :
1y Input current other input pins =0V 20 20 uA
Average supply current from | RAS.CAS cycling
lcci(AV .
celt ) Vee,operating  {Noted, 5, 6)  tRC=twe =min,output open 330 mA
RAS=CASzVcc—0.2V ,
. Supply current from Vcc, ) - ~ !
lcc2(AV) Standby (Note ) other input pinszVce—0.2V 0.7 1 mA
or0. 2V output open !
Average supply current from | RAS cycling, CAS= Vi
I v
cc3(AV) Vee,refrashing {Note 4, 6} | tRCc = min,output open 590 mA
Average supply current from RAS=V;.CAS cycling
lccd(AV) Vg, Page-mode (Noted, 5, 8} tRC=min,output open 370 mA
Average supply current from | CAS before RAS refresh
1ccB(AV) Ve, CAS before RAS refrash | cycling 540 mA
mode {Note 4, 6) | tRC=min,output open
. o |
CAS before RAS refreshcycling
Average supply current from WEzZVee—0.2V ., i
lcc8(AV) Ve, Extended refresh mode other input pins= Ve —0.2V ! 1 mA
(Note 7) | or0. 2V output open |
tRC =125 45,tRAs (Min) ~1us
j Average supply current from ) o
lcca(AV) Ve, Self refresh mode RAS=CAS=0.2V output open ; 1 mA
(Note 7}
Note 3 : Current flowing into a CARD is positive, out is negative,
4 1lccl {(AV), Igcc3 (AV), Iccd (AV) andliccd (AV) are dependent on cycle rate.
Specified values are obtained at the fastest ¢cycle rate.
5 :lcet (AV) andlccd (AV) are dependent on autput loading.
Specified values are obtained with the outputs open. o
6 : Column Address can be changed once or less while RAS=VIiL and CAS=VIH,

2—32



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~5%C, Vec=3.3V£5%, GND=0V): {Note?)
: Limits
Symbol Parameter e e B U 12T

tCAC Accessytinme'from CAS uNoteB 9’ o

tRAC ¢ Access time from RAS (Note8, 10)

tAA ! Column address access time \Notes 1} .

tOFF T Dutput disable time after CAS high (Note 12) , 0 27 ns
Note 7 : An initial pause of 500 usec is required after power-up followed by a minimum of eight initialization cycles (any

8

9

combination of cycles containing a RAS clock such as RAS-Only refresh).

Note the RAS may be cycled during the initial pause, And any 8 RAS or RAS/CAS cycles are required after

prolonged period of RAS inactivity before proper device operation is achieved,

. Measured with a load circuit equivalent to 100pF end YoH =24V (IgH=-2mA} VoL=0.4V{lpL= 2 mA),

The reference levels for measuring of output signals are 2.0V {(Vourand 0.8V {Var).

: Assumes that tReD2tRep(max) and tascztascimax).
10 :

Assumes that tRCoStReD (Max) and tRADStRAD (max).

1: Assumes that traDZtrap(max) and tasc=tascimax).

12:

TIMING REQUIREMENTS

torFF (max) define the time at which the output achieves the high impedance state (| oyt 1 $20« A) and are not
reference to Vorimin)orVoi {max;.

{(Ta=0~55C, Veec=3.3VE5%, GND=0V): (Note 13, 14)

Paramaeter

1gh pulse Wldth

tRCD Delav tlme RAS low 10 CAS Iow kNote 15)
tCRP Detay time, 'CAS‘ hlgh to F R s Iow (Note 1)
_tRee e
tCPN "CAS righ pulse width
L tRAD ! Column address delav time from RAS low {Note 17) Y ¢ + 28 ns

TASR Row address setup tlme before RAS low : 10 : ns
tASC Co!umn adiiress setup time before CAS low (Noce 1 i 5 10 ns
tRAH Row address hold time after RAS low T " ns
tCAH Column address hold time after CAS low : 15 ' I n
tT Transition time (Note 19) : 3 50 ns
Note 13 : The timing requirements are assumed (7= 5ns,

14: Vin(min) and ViLi{max) are reference leveis for measuring timing of input signals,

15 : trep max; is specified as a referance point only If tReD StReD(max), access time is tRac. If tRCD2tRCD

{max}, access time is defined as tCAC ind}AA
16 : torp requirement is applicable for all RAS/CAS cyoles.
17 : trap(max) is specified as a reference point only.
iftraDZtrRAD{Max}and tasc Stascimax), access time is controlled exclusively by taa.
18 : tasc{max) is specified as a reference point anly,
19 : t7 is measured between Vinimin) and Vi_{max].
MITSUBISHI 2—33

ELECTRIC



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles
T

Symbol \ Parameter
tRC Read cyc\;;;ﬁwe—w S
i tRAS RAS low pulse wm R )
tCAS CAS low puise w:d_tﬁn T T
tCSH CAS hold time after E;&‘Sﬁrlow e
MTF;‘SH ‘ TRT&S hold time after CAS lowmw*w -
[ trcs Read setup time before CAS low R  hs
| tren Reed hold tmeafter CASPIGh 0 s
tRRH Read hoid time after RAS high i 10 [ ns

Write Cycle (Early Write)

|
Symbol J Parameter
S — \ e b o i S e o e P ——

twe | Write cycle time

CAS jow pulse width

tosH CAS hold time after RAS Iow
tRSH RAS hold ume after
twes Wrxte > setup time before CAS low
tWCH \ Wrxte hold time after EAS Iow
DS i Data setup time
tOH Data held time after CAS !ow
Page Mode Cycle (Read, Early Write)
!
Symbo} | Parameter
tpc Read Wrete c;cen r;e T T
tcp CAS hlqh pu!se wsdth
tRAS 4lRAS low pulse w»dth Note 20} | 125 | 100000 ns

Note 20 : tras{min; is specified the following formula as two cycles of CAS input are executed,
tras(min} =tcsH{min) +tpoimind.

CAS before RAS Refresh Cycle (Note21)

Symbol Parameter

tCsR CAS selup time for CAS before RAS refresh

tCHR CAS hoid time for CAS before RAS refresh
Note 21 : Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

Self Refresh Cycle

T Limits
Symbol ! Parameter O e S U104
| Min | Max
R U SOV — et L |
tRASS RAS low pulse width 100 | us
tRPS I'RAS high pulse width i 130 ns
S — ggk,w“ e ot e i S A i e — e S U
tCHS } AS hold time after RAS high ; -50 | i ons
i i i




MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

TIMING DIAGRAMS  (Note22)
Read Cycle
tRC
I 1RAS tRP
O tesH
R VIH——-‘
RAS \ !
v ] \
18
tcRp tRPC  tCRP
r_)‘ TRCD tRSH |
t
v ) CAS [ _
w EF /
Vie tRAD (
= tcPiN tASR
ROW
AO~AY
tRRH
pmy
AL
WE
Vi
tcAC tRCH
F 1ICAA tOFF
DRO Vin . v
~DQ34 Hi-Z { DpaTAavaLID
Vi L
tRAC
i
TR
Note 22 : i:i:::i:i:i indicates the don‘t care input

. 9. 4.9.9,9.4
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Early Write Cycle
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RAS only Refresh Cycle (Note23)

tRC

; tRP
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ViH \

ViL \ JZ \—
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I
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]
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ViL J
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~D Q34
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Note 23 : WE =don't care

CAS before RAS Refresh Cycle (Note24)

’(_ tRC : tRC
|
‘ . tRAS . trP tRAS N |
; i
ViH
RAS ‘h
Vie | \ ’ tRp
t : i e
CSR 1| tcHR | ICHR i
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Note 24 : WE=Vin
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DYNAMIC RAM CARDS

Page-Mode Read Cycle
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DYNAMIC RAM CARDS

Page-Mode Early Write Cycle
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Self Refresh Cycle

(Note 25}

TRASS N tRPS
ViH 4 — \
RAS )] \
vie —/ g
IRPC
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H
Vin [ y
CA —/ \_—‘
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DYNAMIC RAM CARDS

Note 25. Self refresh sequence

Two refreshing methods can be selected depending on the low pulse width (trass) of RAS signal during

the self refresh period,
1. In case of trass<300ms
i1

Distributed refresh during Read/Write operation

(A) Timing diagram
Read/Write Self refresh Read/Write
Jez s
> e
tNSD _ 1RASS<300ms tSND
" W
Last First
refresh cycle S
Table 1 % refresh cycle
Read/Write— |  Self refresh—
/
Read/Write Self refresh : Read/Wme
CBR distributed |
| <
re\‘resh ‘ INSD HISND S 16.4ms
VVVVV | R
RAS only .
sDE16 ¢ | <
distributed refrssh ‘ tnspSi6us i INSD=16 15
(B) Definition of distributed refresh
IREF
treF/1024 trReF/1024
{
= e
Refresh Read/Write Refrean ’ Refresh Read/Write
cycle cycles cycle cycle cycles

Definition of CBR distributed refresh
The CBR distributed refresh performs more
than 1024 constant period (1254 s max) CBR
cycles within 128ms.

Definition of RAS only distributed refresh
All combinations of ten row address signals
(Ao~ A9) are selected during 1024 constant
period {16 #'s max) RAS only refresh cycles

within 16. 4ms.

RAS/CAS refresh may be used instead of RAS only
refresh,

1.1,1 CBR distributed refresh

e Switching from read/write operation to self re-
fresh opertion,
The time interval from the falling edge of RAS
signal in the last CBR refresh cycle during read/
write operation period to the falling edge of
RAS signal at the start of seif refresh operation
should be set within tnsp (shown in table 1).

e Switching from self refresh operation to read/
write operation,
The time interval from the rising edge of RAS
signal at the end of self refresh operation to the
falling edge of RAS signal in the first CBR
refresh cycle during read/write operation period
should be set within tsnp (shown in table 1),

1.1.2 RAS only distributed refresh

e Switching from read/write operation to self
refresh operation.
The time interval tnsp from the falling edge of
RAS signal in the last RAS only refresh cycle
during read/write operation period to the failing
edge of RAS signal at the start of self refresh
operation should be set within 16« s,

® Switching from self refresh operation to read/
write operation,
The time interval tsnp from the rising edge of
RAS signal at the end of self refresh operation
to the falling edge of RAS signal in the first
CBR refresh cycle during read/write operation
period should be set within 16 us.

o T
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DYNAMIC RAM CARDS

1.2 Burst refresh during Read ~Write operation

(A} Timing diagram
Read/Write Self refresh Read/Write
¥ e
INSB ) tRASS <300ms tsNg ,
|
RAS \_/ W | /
A J |
First  Refresh cycles Refresh cycles Last
refresh cycie 1023 cycles 1023 cycles refresh cycle
Table 2
, Read/Write— Self refresh—
Read/Write Self rafresh Read/Write
- ]
CBR burstrefresh | :nNsg=16.4ms | tsuB=16.4ms
! ]
RAS only burst \ .
rafresh INSB +tSNB S 16.4ms
(B)  Definition of burst refresh
16.4ms

Refresh cycles
1024 cycles

Definition of CBR burst refresh

The CBR burst refresh Vperforms more than
1024 comtinuous CBR cycles within 16. 4 ms.

Definition of RAS only burst refresh

qﬁl}:;‘mb]nz;txc;ns of ten row address signals
(Ao~Ag) are selected during 1024 continuous

RAS only refresh cycles within 16. 4ms,

1.2.1 CBR burst refresh

® Switching from read/write operation to self
refresh operation,
The time interval tnsg from the falling edge of
RAS signal in the first CBR refresh cycle
during read/write operation period to the falling
edge of RAS sigral at the start of self refresh
opertion should be set within 16. dms,

® Switching from self refresh operation to read/
write operation,
The time interval tsng from the rising edge of
RAS signal at the end of self refresh operation
to the falling edge of RAS signal in the last
CBR refresh cycle during read/write operation
period should be set within 16. 4ms,

y
\_/_\M
1

Read/Write cycles

e Switching from read/write operation to self re-
fresh operation,
The time interval from the falling edge of RAS
signal in the first RAS only refresh cycle during
read/write operation period to the falling edge
of RAS signal at the start of self refresh opera-
tion should be set within tysa (shown in table 2).

o Switching from self refresh operation to read/
write operation,

signal at the end of self refresh operation th the
falling edgs of RAS signal in the iast RAS only
refresh cycle during read  write operation
period should be set within tsyg {(shown in

table 2).

S TS
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DYNAMIC RAM CARDS

2. In case of trass2300ms
(A) Timing diagram-A

Read/Write . Self refresh e Read/Write
>t =]

‘ tNSD S 16.4ms ) tRASS2300ms o ISND S 16. 4ms

| 1

]
RAS * i
L.——) e
Last First
refresh cycles refresh cycle
Timing diagram-B

Read/Write Self refresh Read/Write

e >

tREF=16.4ms

f

tRASSZ300ms

tIREFS16.4ms

Yy _  3.¥

Refresh cycles
1024 cycles

Table 3

AV VY R AV, Va

Refresh cycles
1024 cycles

Read/Write

RAS only distributed refresh i
CBR burst refresh
RAS only burst refresh !

Read/ Writa—Self refresh

Timing diagram-A

Timing diagram-8B

Self refresh—>Read/Write

Timing diagram-A

Timing diagram-B

(B) Definition of refresh
The same as 1.1—(B) andl.2—(B)

2.1.1 CBR distributed refresh

o Switching from read/write operation to self
refresh aperation,
The time interval tnsp from the falling edge of
RAS signal in the last CBR refresh cycle during
read/write operation period to the falling edge
of RAS signal at the start of self refresh
operation should be set within 16. 4ms,

® Switching from self refresh operation to read/
write operation,
The time interval tsnp from the rising edge of
RAS signal at the end of self refresh operation
to the falling edge of RAS signal in the first
CBR refresh cycle during read/write operation
period should be set within 16, 4ms.

2.1.2 RAS only distributed, CBR burst, RAS only
burst refresh.
¢ Before and after the self refresh. 1024 refresh
cycles should be executed within 16.4ms for
each refresh operation,

MITSUBISHI
ELECTRIC
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