MITSUBISHI MEMORY CARD

[ DYNAMIC RAM CARDS

Ix4Mx32bit DRAM Card B ME116M-J17ATX X ]
2x4Mx32bit DRAM Card ME 116 M - J27 AT X X
1x4Mx36bit DRAM Card MF132M-J27ATXX
2x4Mx36bit DRAM Crad

Connector Type

Two-piece 88-pin

- .
DESCRIPTION
These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver. 2. 1.
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
® Operating Voltage: Vec=3VE5% Main/expansion memory unit for Personal Computer.
» All inputs except RAS inputs are buffered. Laser-Printer, FAX etc.
w Standard card size : 54mm (W) x85 6mm (L)
x3.3mm (T)
u 88pin 2 piece connector type.
# RAS only refresh mode, CAS before RAS refresh
mode and Page mode functions are available.
w Extended refresh is available. (128ms/2048cycle)
PRODUCT LIST
I o 1 i ‘ i I m I utli
e e iapmry i i) | tmaor s | e | ame | drewing
Wl MEII6M-JITATXX  16MB 2 } L
o2 MF132M-JITATXX 32MB | {without parity) 1 , ;’
e e 70 Two-pisce 88 38P-002
Ne3  MF1I6M-J2TATXX : 16MB N 36 .
W4 MF132M-J2TATXX | 32MB | (with parity)
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

T ~ T
F;\i:ln | Symbol : Function PN;n | Symbol \ Function
1 |GND | Ground 45 | GND | Ground
2 {DQo H 46 DQI8 3
3 pa1 a1 [parw |
4 DQz | 48 D@2
5 Do3 | » Datai/D 43 :DQG21 [ | Data 1/0
6 DG4 | 50 Doz |
T |DGs 51 D@23 | [
8 |Das 52 [DQ2¢ |
9 INC i No connection 53 DO25 |
10 i DQr tData /0 54 " DQ26 iDaza 1/0 {NCforNat, Ne 2)
1 Vee : Power supply voitage 55 ‘ NC 1 No connection
12 lpas Data 1/0 (NC for Mo 1. No2) 56 |GND ! Ground
:i ! 22 ; J Address input g; ﬁ; “
15 I NC i No conrection 58 | AS5 i ‘ Address input
16 A4 | Address input 60 AT |
1T i Vce ' Power supply voltage 61 A9 ;
18 | AB . 62 ' NC . No connection
19 A3 i} Address input 63 GND | Ground
20 | A0 L 64 NC " No connection
21 I NC | No connection 65 | RAST ; Row address strobe 1 {NC for e 1, N 3)
22 i RAS0 ' Row address strobe0 66 | CAS2 I Column address strobe 2
23 | CASO | Column address strobe 0 67 [ GND Ground
24 CAST | Column address strobe i 68 . CAS3  Column address strobe 3
25 | Vee ‘ Power supply voltage 69 . RAS3 | Row address stroba3 (NC for No i, No3)
26 | RASZ | Row acdress strobe 2 0 . WE | Write enable
21 NC No connection M PD Presence detect 1
28 PD2 i Presence detect 2 72 'PD3 . Presence detect 3
2 PD4 l Presence detect 4 73 GND i Ground
30 PDS6 : Presence detect 6 74 PDs5 | Presence detect 5
31 I NC 3 13 !PD7 Presence detect 7
32 ! NC . No connection 16 1PDg Presence detect 8
33 DQI7 ! Data /0 (NCforNe 1, No2) 77 NC | No connection
38 DQ9 i Data /0 78 PDg i Presence detect &
35 | Vce ' Power supply voltage 79 |DQ35  Daa /0 (NCtorha!, Ne2)
36 DQIW  Data 170 80 DQ21 |
37 NC ! No connection 81 | DQz8 :
38 DA 82, DQ29 |
39 DQ12 83 DQ30 .
w paiz 8¢ Doy | Deel/o
s pqu [ Petel/o 8 DA3: |
2 pats || 8 .0a33 |
43 DO 87 . DG34 |
44 | GND Ground 88 ' GND I Ground
PD Pin Table
Productha ' PD 1 'PD4 | PDS PDS PDT}PDSE,FDQ
No 1 | GND | GND | NC [GND | NC | GND | NC |
Mo 2 | GND | GND . NC J{GND?GND}LGND; ' NG
Ne 3 "GND | GND L NC | GND "'Ne Tanp | NC
N4 | GND|GND & NC GND ' GND|GND| NC | GND | NC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.1)
Yoo
ves
Cc .
veo CAM X Abit) x 2
AlQ
A%
AT RAS
Al .
ﬁ;‘; { RE-DRIVE
2% , BUFFERS
Al (4MX 4bit) x 2
CASI(68
o3 N
C§§'2 RAS
CASD(23)—
WE i
RAS?
RASO 1
GND —
GND —~ RAS |- (amxpo1e
GND [ AS— Al — (42)D Q15
CAS b SR
ang —+— WE (4Mxabiny x 2 (30)D 12
GND Wi |- (3830 Q11
GND? —~ OE - (38)D Q10
IAYS - (3D Qs
£83e |
{ I BAG
POT(IS) A0~ A0 RAS F g\ggggé
EB??S;* o |- (7' és
PDai2y— ] CAS (4Mx4bit) x2 — (elpos
PO3 28— - WE - ( aip a2
S 0E - { 33D Q1
PDICTII—9 |- { 23D Go
v
BLOCK DIAGRAM (No.2)
vesEn = g et 8ay
cc(2s; pahal :
vcc(ﬂ)g ; DQ3z
veeall (4Mx &bit) x4 5%
A10(20)~—] ‘ Dok
A9 (81 B J— 5 Q28
A B (19) - A% 5]
A7 (60)— D Q27
A8 (18)—— T
3357 e
A44e RE-DRIVE :
Afi—| surreRs 9 HiEEE
A D (137 —— (4Mx &bit) x4 [~ a5 38%
cam— f - ghegn
§ AR |- (a7}
$iz4) RAS I Gejoats
(23} —
(70} —— |
RAS3(69)
HAS?(28)
RAS1(65) l
RAS0 (22
Y U
ZNBHY RAS - 4z3 D16
aNB (63 [ Dol
ND {56) { bit) |- 4o)D Q13
gND;as) i ‘4Mx4‘b|t) x4 — D12
GND (44)—4 : - esyp a1
GNDC 1 - (3830 Q10
|- (343D Q9
7 H
PDB(78) ——
PDB(76)~ RAS |- amoar
PRIIS) [ ( 8iDG6
¢ - { 7D as
PDS{T4) . . _»S\ 3 2
PD4(29; CAMX4bin) x4 ﬂ<2>883
PD2(72: - {4Dad2
PD2{28) — {3¥D Q1
POITY |- ¢ 2YD Qo
7
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.3) A0~ AT0
(4 M= 1bit) > 1 0/Q (79D Q35
—_ - : [z
!
Voo (35)—s (87)D Q34
gcc&ﬁ{ﬁ ~{ A0~ a10 6) D G 33
veshii— ' . 5685
A0 (20 ) (4M> abit; =2 — (83)D Q30
A g {81)— [ D ase
B — (81)D Q28
A8 (13) RAS |— (80)D Q27
= :
— = A10
3 (585 ] - . . , (54
22 E?;z_ﬁ RE-DRIVE ] {4 M 1bi) 1 D ;_l——~ (54D Q26
AT 57 RAS
Ao 3] BUFFERS 1 (533 D 025
fgggz M ao~ai0 - (52)D Q24
y 245 — ! .
CAT0 (235 — o ens (4aMx abit) = 2 2z
N | (28)D Q20
WE (700 — B WE 4750 Q19
‘ 5012 RAS — (4650 G118
13
HASE(26) b = -—J
RAS0(22) —[r =T —
ND (88) ALy RAS
gNDEn):i ! +\ yﬁ% (4Mx ibity =1
SND (e | T
GND (63)—+¢ o -
GND‘(’SG)\‘ I W TN ] RAS
gm%fﬁ% P i CAs (AMX> abit) > 2
GND{ 1) { ; WE <
|-
I OPE RAS
Poscrss |
PO8C i RAS
PD7(75} {cas (AMx 1bit) =1
PD6(30; WE
BT R—]Ks aepar
{ J . 3
PO3i72) A0~ A10 - ¢ 3;826
PD2(28) |- ¢ 5
PDIT1) TAS |- { e Das
. (4Mx abit) x 2 [~ sipas
had — ¢ aj0az
o3 (3)DQY
— ( 2D oo

BLOCK DIAGRAM (No.4) f A AT Mx 1bis w2 - 79) 35
3 ! WS mAd i rag B’/Q TeBa
! - ;
Vo (35) ! ! T - {(87)D G 34
VG (z5) A0~ A1D -~ (860 Q33
Vg
VA% 20 cAS
AGEG; WE (aM= abit) x 4
AB§1 { : [-—— 81)yD Q28
AT (80 9%  mas : RAS [~ s n ase
A5 (59 1 L
A4 ie) FAY A mMxabit =2 D"C)}» 5
{ — hS ‘ R ~ (54D Q286
NER T RE-DRIVE RAS , RAS
AT (57— T T
A g {135 BUFFERS — (53;0Q25
] {52)D Q24
g@zg;iw AD~Al0 (31D Q23
] ol
$237 7] S (aM>= 4abit) = 4 Sebgz
WE  (T0)— WE (48)D Q20
°F mas RAS
HAS3 (69)~—— i
A
RASO (225 o 1
GND(BS:— ACCAIDRAS : HAS
GND (73} gv‘é CamMx tbit) =2
GND (87} .
ENB 28 :
Gmbgﬁz A0~ A0 AS
SN[D)E 15 CAS (4amM~= abit) = 4
WE
7 OE RAS
ngygg B AITD : l
8(76)—— T~ 7
gD1{75> 1 AS F‘?‘SS > 1bit) x 2 RAS
PD6{30)
PD5(74) i ]
PD4(28)— X3 MAY
PD3(72} AG~A1D
PD2(28) |
PD1(71)—~‘? TAS CdM> Abity ~ 4
4 —we
Hoe
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

input : input/output |
Operation J— o noi Refresh Note
RAS } CAS WE A?;Wess Eggjr:‘ss input output t
Mess [ Acr AT [ WAC D | APD | 0PN | VD | YES | pegemose
Early write ACT ACT ACT APD APD j VLD | OPN | YES "ndwﬂmfya
RAS only refresh ACT | NAC DNC APD | DNC QN,EEE,,J 0PN | YES | B
CAS before RAS refresh ACT | ACT NAC DNC ' DNC | DNC OPN ; YES | »
Self refrash | acT _L ACT | NAC | DNC | DNC | DNC | OPN  YES |
| — - e ‘
Standby | NAC | DNC DNC DNC DNC DNC OPN NO
Note 1 : ACT : active, NAC : nonactive, DNC : don"tcare, VLD :valid, APD : applied, OPN : open
Don' t be active the even and odd No, RASs at the same time, (Read/Early write cycle only)
ABSOLUTE MAXIMUM RATINGS
] i ; Ratings
Symbol Parameter Conditions e ey — Unit
o o No.t Mo 2 Nog3 Nod,
Vee Supply voltage ;
’ V) T;put voltage ‘§ With respect to GND
Vo Outputvoltage \
lo Output current f
Pg Power dissipation [ Ta=25T
MT’OW Operating temperature T
Tstg ] Storage temperature"

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

1 Limits
Symbol { Parameter *—P\;!'n‘.dm'?— T‘;“—- Mg;" " Unit
,199_ rSupply \;o_ﬁge e ) 3.135 ; 33 I '
GND Supply voitage L i 0 _ME;
r_V,H High input voltage L 2.0 e
ViL | Low input voltage i 0

Note 2 : With respect to GND
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS (Ta=0~55C, Vcc=3.3V£5%, GND=0V): (Notel)
! Limits |
Symbol Parameter Test condition L . M'Tn : T — M?x' Unit
{ ! | ] p. 1
Mt M2z 3 d | P It [z s | s
- [ N S ; .
High output _ :
Von voltage loH 2mA 2.4 i Vce s
! Low output _ i
VoL voltage loL=2mA 0 0.4 vV
— — - U — - - - |
Off-stage < 16| =201 —10 1 = | :
oz output current oVsVoursVee ic ! 20 L 10 ‘; 20 10 20 } 10 20 v A
B B ’ T ; l "
0VSVINSEVee _ _ ' §
b Input current Other input ping= 0V 40 | 60 E 40 ’ 60 PouA
b ————— e L } 1
1 o o i ‘ T
f :uvrzerr;gtefrsgipl\\// RAS, CAS cycling | !
lecTeav) oo ting CC | tre=twe=min, : 880 | 890 | 1170 | 1190 © mA
i i ; i i
Noted, §, §) |outPutopen —i ; | 1 |
T T RAS=CASzVec- | ) i * !
j Supply current ! ??3 gtijrzir\{pcuc: pins ! . § | } !
L2V, i | j
‘CCZ(AV); from Ve, standby[ 2Voo—0.2V or<0.2V, ( 1.6 | 3.2 1.8 3.6 mA
i (NoteT) : | ; !
! output open : [ i !
; } 4 B S e
e | S oing T | |
lcc3cav)] ofroanin CC | TAS=Vin ‘; | 870 | 1710 | 1180 | 2300 | mA
{ (Note 4 9 6) tRCc=min, output open | ‘ t i
L ’ S T‘ } ;...__H_}L_—__,‘*____;_“‘__
R : ! :
ey T el
lecdavy) Page. Mode CC | EAS cycling :; | 480 490 | T4 800 | mA
i (Noted, 5. 8) tRC=min, output open;‘ 1 : ; ; i
- | e IS I i ‘; ;
Average supply ! % ! ] ‘
i current from Vcc, | CAS before RAS : ! :
lc:cﬁmv}; CAS before RAS refresh cycling » 850 1690 | 1090 | 2170 @ mA
| refresh mode | tRC=min, outputopen ; i )
I (Noted., 6) ‘ | ;
I 2 e _ | | » i
gAv rage supp! "CAS before RAS ‘ :‘ f :
| Average supply | refresh cycling ! ) !
peurrentfrom Ve, | e oy, g Sy ) ‘ | “ |
av)! L h = 7 ‘ 34 68 39| 1.8 A
locBav), Extended refresh | other input pins2V e 0,2V : 6 : m
mode b e | | |
(NoteT) ors0.2V, output open ! i i ‘ 1
' émc=62.5us | | " 1
: - ' - i : } 1 =
: | i | | { :
e RS =CRSE0 v IR S
L -0. ‘ ‘ 34 68 39 7.8 mA
!ch(Av’f Self refresh mode | z\fpi:/fpcen 2V i : ! i ‘ i
(Note 7 l | | ' § i
i ! ‘ ‘
Note 3 : Current flowing into a CARD is positive, out is negative.
4 :legc) (AV),lccd (AV),lcc4 (AV) andlcc6 (AV) are dependent on cycle rate.
Specified values are obtained at the fastest cycle rate.
5 :igel (AV) endicc4 {AV) are dependent on output loading.
Specified values are obtained with the outputs open. o
§ : Column Address can be changed once or less while RAS=V ) and CAS=VH.
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (To=0~55C, Vce=3.3V£5%, GND=0V): {NoteT)

Symbol ! P ‘L Limits ' Uni
ymbo ; arameter b Unit
: i Min Max.
tCAC ! Access time from CAS {(Note8, 9) | | 27 ns
tRAC : Access time from RAS (Note 8, 10) 70 ns
tcaa - Column Address access time (Note8, 11) i L 42 ns
tOEF | Output disable time after CAS high (Notelz) ‘ 0 L 27 ns
Note7 : An initiat pause of 500 « sec is required after power-up followed by any 8 RAS or RAS/CAS \S cycies before proper device
operation is achieved. Note that RAS S 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 tRCD ZtRCD(max) and tASCEZTASCimax).
10 : Assume that tRCDSIRCD (max) and IRADSIRAD (max).
11 : Assume that IRAD ZIRAD (max) aNd LASCS tASC i max).
12 1 toFEF(max) define the time at which the output achieves the high impadance state { {lout | £100Aor20¢ AY and are

not reference o VOH(min) OF VOLimax).

TIMING REQUIREMENTS (Ts=0~55C, Vcc=3.3VE5%, GND=0V): (Note13, 14)

Limits ! )
Symbol Parameter e Unit
Min Max
tREF : 32 . ms
tREF Refresh cycle nme (CAS before R refresh cychng) 128 ! ms
tRP | RAS high pulse width 50 | ng
tRCD Delay time, RAS low to CAS low {Notels) . 20 43 i ns
tCRP | Delay time, CAS high to RAS low (Notel§) LT | ns
tRPC Preehav ge to { '57\"5 active time. 0 ns
tcpN EZ\§ hl h pulse w»dth 10 ns
tRAD Columr address delay tlme from RAS low (Note 17) ; 17 28 ] ns
tASR . Row address setup time before RAS low i Y ions
SSISAR NS Sl A padiheid S
tASC Co!umn address setup time before CAS low (Notel8) 5 10 I ns
tRAH Row address hold time a 10 i ons
_tcaH Column address hold time after CAS low 15 I ns
tT Transit on time (Notel9) 3 50 ns
Note 13 : The timing requirements are assumed t1 = 5 ns,
14; Vinimin) and VL {max) are reference levels for measuring timing of input signals,
15 trep(max) is specified as a reference point only,
If tRCD Z2tRCD(max), access time is defined as tcac and tcaA.
16 : toRrp requirement is applicable for all RAS/CAS cycles.
17 : traD(max} i5 specified as a reference point only,
If trRAD 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 : 11 is measured between ViH(min) and ViL{max).
a-ne "rsmmmc'E



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

Symbol Parameter

[ tr¢ Readcycletime

IRAS | RAS low pulse width -
| tcas TAS low pulse width T
}E%H o ~7(‘AS holdrtlmé- éfter RASM10W - T
Ttrsm RAS hold time after CAS low
CtRsc :ﬁé&i ‘setup time befdrr’é;a&;sfj%voi/v:waj:; -
trew | Read hold time after CfLS high

tRRH LRead ho!d time after RAS high

Write Cycle (Early Write)

Symbol Parameter

|
|
[ Write cycle time

RAS hold ume after

| fwes I
TWCH Wme hold hme after CAS Iow
tDs Data Setup time
OH ; Data hold rime after CAS low
Page Mode Cycle (Read, Early Write)
‘ f Limits !
Symbot Parameter I V12114
; oM Max.
SO SUU O S !
tPC “ Read, Wrute cycle tlme 55 | ; ns
tce ‘ CAS ‘high pulse width i 10 * ns
tRAS “RAS low pulse width ( Note20) 125 100000 | ns
Note 20 : tr asimin) is specified by the following formuia as two cycles of CAS input are executed,
trRAs(mMin) =tcgH{mint +tpc{mind.
CAS before RAS Refresh Cycle (Note21)
f ‘ Limits
Symbol Parameter e
fCSR i CAS s trme for CAS before
tCHR TAS hold time for CAS before

Note 21 : Eight or more TAS before RAS cycies are necessary for proper operation of CAS before RAS refresh mode.

Self Refresh Cycle

: Limits ; )
Symbol Parameter ey MO L1114
i Min Max. |

tRASS TRAS low pulse width ] o - ;,,.,\ we b oes
tRPS i 5 high pulse Wldth e I %9,J_,,,,AV.,,,.-inﬂs,,,_

tCHS . RAS hold time after RAS high : - 50 ns

MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

TIMING DIAGRAMS (Note?22)

Read Cycle
g tRC R
tRAS tRp |
tCsH
ViIH \
RAS \ / \
ViL |
tCRP tRCD tRSH tRPC ICRP
et -
v 1CAS
H TS " 3
=5E sy
CAS e te et /
Vi SRR
tASR
t
tASR - tRAD CPN L
| RAH 1CAH
e tas <
VIH ~<rrorsrsreross rerre
ST TR
SRR XX HKX) ROW 190.0.076°0%) COLUMN ROW
~ SRR EERERRRKS
Ag~Arg :.:é.:.‘.:%:of ADDRESS ASESEXN  ADDRESS ADDRESS
VIL "AA AT AT AVSYA S AVAVAVAVA'S ;
: tRRH
trecy \ eat
VI H e RIS :
WE S00RRHCRELHS
Vi1 XRRRRERRAK
ICAC
! tRCH
| tcAA 1OF F
Vor i
Hi-Z
bae ]| paTavatip
~DQ35 VoL \
tRAC
2005585850585 ' ,
Note 22 1 XXX Indicates the don’t care input.
90%% %% % %%
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Early Write Cycle

twc

tRP

tRPC (CRP

ROW
ADDRESS

tCSH

tRAS

tRSH

tcAS

ICAH

>
,0

tweh

tDH

tRCD

tASC
Fe—s

TRAH

Vi

(%]
s

Vi

ROW
DRESS

AD

tASR
=t

vave
3%

]
be%?,

N A AP
TS0
2
Fatede!

Y
XX
)
R

R
O

N N
QS
%

25

Vi 22

VIH x

Ag~Ay

twcs

o
KX
SRE

NN NN AN
SRR
0‘0.0

=
%
&
Ko
oSed

0
%

e
&

VAV W
S
SR

SR

K0
%

WE

DATA VALID

tDs =

4

>,
J

R

WL WL

%K

o2l
2o

KK
02008,
%%

NN
o:o:::"
V%% %% %

o
».

X

&

{0
S5
95020

%4

NN SN AN PP
Setole% ’::0:0’9
%!

(XX

VOoH=
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note23)

RC
tRP
tRAS
Vig =
\ / \
Vi
tCRP [tRPC tcrp
!-_, ] <]
ViH ‘ l
— OO Te T T 0 TeTaTeTeT
CAS RS
V)L RARRXKACKY | i
tASR! | tRAH tASR
P2
ViH VTV G, . R o
IR [ D IIIHIIIIIOIH IS
Ag~Ag SRRELINK) ROW ‘ % 0:0:0:0:0:0:0:0:0:0:::0:::0:0:0:0:::::0:0:0‘ 5 Row
VL SRR ADORESS 10%0%6%%%0%0%0% % %6260 %% % % e 4% % ADDRESS
oo VO HiZ
~D03 VgL

Note 23 : WE =don’ t care.

CAS before RAS Refresh Cycle (Note24)

RC RC

tRAS ; TRAS

:
_|
L

P

Vi . tRP e
tCsR tCHR trRpc ICBR tCHR
e
7]
 ViH |
CAS ! /
Vie } }
V IH B e P o e e e e A R T R R P o o o e 0 S e 0 0 N o P PP P P P PN AT R P R PN AR R A NN PN NN S N
- T O g 0t et L et 8 L e e 20 e et e 20 ts 22208 20 2e et te et S dn et
Ag~Aig R0 R 000 SRR HHIR ALK IR RIEIRRHA
ViL 0% Y0 e 00T % 0 T Y0 e e 200 e T et 0 e 0 Y e e % 00 e 0 ¥ 0 00 % %0 20 % %00 %% %406 % %096 %% %676 ¥ % %6 %6 e %% 600 %6%0 6% %0626 %6%4% % %% % %%
v .
Dao o Hi-Z
~DQ35
VoL

Note 24 : WE =V
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Read Cycle

tRpP
tRAS
ViH - /
RAS \ _ \
ViL
tC$H tpc . tRSH
CP RS
t t
e tcas e P ICAS tcas
ViH Y\ \ f——
Vip |
tRAD
tRAM tCAH tASC | {tcaH tASC! | tcan [
: tascl=™ [ e f ! = tASR
‘ »‘ , ]
ViH Trsrsesesa ! '
SIRRHLN ROW colymn Ly column. ROW
Aovhn - SESRKGN ADDRESS @ ADPRESS- 1 }@g 280%@2@%%%553“ ADDRESS
L RRREE , ‘
'1 * tRA |
| ; TRCH
tRCS <=7 tRCH tRCH Btbodes o
v | tRCS tRCS
HH o R R R s ] B XSS X XD
- £ X AKX I AKX XK XK XX S 000 ¢ &0 0
[9.9.0.0.0.9.¢.9.0.0.0.¢ 4900090 $ 099 .0 ¢ 0.0
WE L .::::::::3:::::::%::‘:.:2:2:::2::::' % LLE R
|
A 1<9>F(F AL Lom 1CAC lt FE
lCAA T L CRR Can {foFF
pge  VOr | Hiz 7 DATA 1 DATA DATA
~D0%5 VALID: 1 VALID- 2 VALID- 3
Voo .
RAC
MITSUBISHI 2—115
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

tRpP
tRAS
ViH — <
s \ /N
Vie
tCsH tPC
tcrp tRCD top tCP  tRSH
iCAS tcas t
‘ g 1 s CAS
CAS 0:::’::::::::0”.0:«' :\ / \ / —\ /
VL BRI L 4
H |
tasr | ['RAH tasc| |tcan licam HCAH ‘\
bt . tASC jes] tASC fe> tASR [«
RPN A A AR
ROW COLUMN  NROME o L UMN COLUMN ROW
Ap~Ay ADDRESS ADDRESS- | [RGREEIR e, ADDRESS- 3 ADDRESS
i KL XX A —
[ !
I
twes! | tweH twes | tweH twes | tweH
— 200 a0 et e e 20 %0 2% et ted o 2etele %% ; | ARSI
WE ateleteteteleleeletetetetetetoletetod ‘020%0%%%, { ! LRSCRETSRRRLLRLRIRK
Vi 12000002000 6% %000 %0 %% % e 2% Y %o % ] 2%6%0%%%% . 4 08000 %0Y6%026%0%6 % %% %% %%
kil 11 1 i
i I
1 i i
1 | t
DS tDH EDS | {tDH tBS. [ola]
V H AN NN AR AKX R X AR AR ; SO
Dao peteledeleteleleloleleleteletete e e 0t
RIS LR NI KK DATA VALID- 1 DATA VALID-2 ATA VALID-3|X
J5E5LLEREEE IR,
~DQ¥k |, L O IRIERIIRN KK HAIAK ALY \
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Self Refresh Cycle (Note 25,

26)
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Note 26 : SELF REFRESH ENTRY & EXIT CONDITIONS

(Nin 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,
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i21in 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+tsy < 32ms.
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