MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

1x4Mx32bit DRAM Card
2x4Mx32bit DRAM Card
Ix4Mx36bit DRAM Card
2x4Mx36bit DRAM Crad

Connector Type

Two-piece 88-pin

16M-L17AT XX
32M-L17AT XX

1T6M-L27AT XX

MF1
MF1
MF1
MF132M-L27ATXX

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
8 All inputs except RAS inputs are buffered.

APPLICATIONS
Main/expansion memory unit for Personal Computer.

m Standard card size : 54mm (W) X85 6mm (L) Laser-Printer, FAX etc.
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
Sroduct] T Item % Memory | Data Bus Access time Connector ; Number of | Outline
% | Type name - | capacity | width (bits) | (trac)(ns) type | pins | drawing
Mol MFIIBM-LITATXX | 16MB 22 |
.2 MFI132M-LITATXX 32MB (without parity) ;
Moz MPISEMLITATAX M8 Wi el 70 Two-piece | 88 88P-001
Ne. 3 ;MFI16M~L27ATXX | |EMBi 36 |
No.d | MF132M-L2TATXX ‘; 32MB (with parity! ‘,
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

Pin { Symbol Function Pin Symbol Function
No | Ne.
1 j GND Ground 45 | GND Ground
2 |pao | 4 [DC18 |
3 |pat ‘ 41 | DQ19 |
4 DQ2 | 48 | Da2o |
5 Dba3 > Data I/0 43 Dazt |
6 DG4 50 DQ22  Data 1/0
7 DAs 51 " DQ23 i
8 DA ; 52 . DQ24 !
9 Vee Power supply voltage 83 . DQ2s b
10 iDQ7 Data I/0 54 DQ26 Data 1/0 (NC forNe. 1. Ne 2)
OINC No connection 55  NC No connection
12 iDQ8&  Datal/O (NCforNul, Ma2) 56 | GND . Ground
:i ‘ 22 } Address input :; 2;
15 | Vee  Power supply voltage 59 A5 , > Address input
16 | Al . Address input 60 A7 ;
17 NC ' No connection 81 | A9 } .
18 A6 i 62 NC No connection
19 1 A8 I % Address input 63 GND l Ground
2 | A10 64 | NC ! No connection
2 NC { No connection 65 | RAS1 | Row address strobe1 (NC for o 1, No3)
22 [RASO0 | Row address strobe0 66 CAS?2 “ Column address strobe 2
23 | CASOG | Column address strobe0 67 GND i Ground
24 " CASt ‘ Column address strobe t 68 CAS3 " Column address strobe 3
25 NC i No connection 69 | RAS3 Row address strobe 3 {NC for No. 1, Ne3)
26 RAS? ‘ Row address strobe 2 70 WE Write enable
27 Vee } Power suppty voltage I8l PD 1t Presence detect 1
28 PD2 | Presence detect 2 12 PD3 . Presence detect 3
29 PD4 ! Prasence detect 4 73 GND Ground
30 |PD6 | Presence detect 6 74 PD5 Presence detect 5
31 NC ‘ 1 7 | PD7T Presence detect 7
32 | NC 1 1 No connection 76 | PD38 : Presence detect 8
33 pQir Data /0 (NC for No.1, Na2) 17 NC No connection
34 |DQY Data 1/0 78 | PD9 Presence detect 9
35 NC No connection 9 DQ35 Data I/0 {(NC forNa ., Na 2)
3 DGO | Datal/D 80 DQ2r7 |
31 Vee i Power supply voltage 81 DQzs |
3% |pait |, 82 | DQ29 !
39 DQ12 . 83 DG30 |
0 Dot 8  DQ31 | Data I/0
a1 jpaia | D% 85 | DQ32 |
&2 |pats ! 86 Da33 | |
43 |DQ1E | 81 . Da3 | |
44 ’ GND | Ground 88 GND | Ground
PD Pin Table
ProductNe (PDt! |PD2 |PD3 |{PD4 PD5 PD6 PDT PDS|PDO
Na. 1 GND { GND | NC | GND ! NC | GND  NC ‘GND! NC
No. 2 " GND | GND | NC | GND | GND | GND: NC GND 6 NC
Mo 3 _GND | GND| NC [GND | NC | GND NC GND | NC
No 4 | GND | GND | NC |GND ! GND | GND{ NC GND NC
MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.1)

Ve (3T AD~AD - 87D 034
M CAS [~ (350 a%
cC { . — 3.
veel 9 T (4Mx 4bit) x 2 |- (84)D Q31
A W - gaad
A8 (19} — —{ OE RAS |- (8ViD Q28
A 7 {60)— A |- (803D @zt
== :

NRST RE-DRIVE .
= | ao~aig - anean
ﬁ?tég——-— BUFFERS CAS |~ (5170 az3
R — ’ phily (4MXx 4bit) x 2 |- (swpQzz

Ciigzégggﬁ : W—E - §4B)D020

(245 —] ~{ OE RAS - (4T)D Q19

(24} |- (48)D G e

(23] ——] ' \v

WE  170)—— I

AAS2(26) T

RATO(22

GND {88} JE—

GND {73} - | am

ENB 1T > A0~A RAS - (432318
SNBES CAS SR ERE

) Y — U /
GNE (a%) WE (AMx 4bi) x2 — (39D Q12
GND (aa) Wt — (38)D Q11
GND 1 I 6 OE — (36ID a0
i — (343D

£RER ‘

u —

PD7(75) | ~— A0~A10 RAS — o9par
&30 — 2
e P— — ( 770 Qa5
PD4(29) CAS {4Mx abit) x2 = ¢ 5094
PR3 WE ¢ $ba3
910 - HSE
BLOCK DIAGRAM (No.2)

(37)-—e ———] ~ |- (8D @34
382%21) AE A10 : [— (86) D Q33
Ve a3 . Bt
VS 20y —— WE (4 Mx gbit) x4 [~ (83) 5 &30
o o o | s FanBes

8 (1 . I oAC F— 2
AT (80— &l 7" RAS RAS [T oyt aer
2348 —— w l

56—

A1 R = B o ECel - aneen
ﬁ??%‘%i:i BUFFERS EAS P - 19Dz
Ao ti3i—A - WE (4Mx 4bit) x4 [~ (25)0 Q21

: e mE = S

Sy N - Y Y- | s 1
Y| E RAS RAS [ Getnais
I
1 ;
RAS RAS L 4D Qts
] aoshi : - dgedl
AAe B |- (41
CAS (4 Mx 4bit) x 4 |- (40)D Q13
WE l— (39)D @12
HNE - (38D Q1
g {36)0 Q10
| [ 385D Ge
i ; =

ST RAS L- (o ar
P D830 \ AG~ATD : R
PDS(74) — L S X = - { 7D Q5
P D420} — CAS (AMX 4bit) x4 [~ ( 2D Qs
PD3{T2) WE : [- { 53D 03
PD2{28)— Wt : — ¢ 4332
POITII— 5] OE [ (5B Go




MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.3) AG~A10 -
— © {4 Mx}%‘g‘ls‘) = 1 D/Q (T Q38
i
Veei3 \ (87)D Q34
veci2 M A0~a10 (863D Q 33
M, xS (85)D Q32
AC1%(2 ™7 (A4MX abit) = 2 — (sa)D a3y
A9 (8 wWe - — (83D Q30
A8§l ’T’* »—ész)gozs
a%te - — (81 D Q28
ﬁgg; oF mlﬂs |— (803D Q27
Ad (1 i ~ 510
A 3 (S — Ny , N
A?Eé RE-DRIVE . »H S kg (AMX 10D 1 D,o]—-(SA,Dozs
AT gj T
A0 13) BUFFERS |-— (53)D Q25
88 Mao~ar0 | (52)D Q24
2% [ [— (513DG23
235 1 | f— (4Mx 4bit) x 2 [ 595852
- o | - (a8}D Q20
VE (70} ] [V)V;EE |- (473D Q18
HAS |— ‘s8)D G 18
!
RAS2(28 j
RAS0(22) HAO =10 !
GN g RAS .
GN oS {aM> 1bity x i D/Q}“\“?DQ”
&N H—WE_
an AD~ALD RAS | (43)D Q16
GN i o OO |— (42,0 Q15
= : cas (amxabin w2 [ (i0}D 18
o} L (36)D G112
| (383D Q11
. | — @e)D G 10
i (133 HAS — (34)D Qs
PDg((;g;\ NJAD=ATO :
PD d— ~ RAS
PD7(75) ¢ D/Q}—~ Gzybas
P 06(30)— RES M e~
A » o1
— =
gggggg ! ; L{ao~a1t0 As | — 86
— % | [ 5
POT{T1) e L——‘_.— AT — 4
- % i T {4 M>x4abit)y = 2 L 83
-—“UV“E l— G2
{0E — a
| Qo
BLOCK DIAGRAM (No.4) BEEAY (smxabin = I~
. / ; 1) > 2 Dsa (19ID Q35
_{} i %S mjﬁs : RAS
H H
- |- (872D Q34
gggf pM ao~ano |— (860D Q33
Vees | (859D © 32
veat 9 TAS — (8D G 31
Al%EZD) —— ) [ (s3)p Q30
A9 {81) M—j ¢i— WE (aM>abit) x4 — (82)D Q28
A8 (19) oE : }— sy Gzs
AT (80) HAS : RAS — 800D Q27
ash - i o
A4 (18} / 52" (amxabin xz osQ ]»{541[3@26
NER RE-DRIVE — ,é : "A3 R
2[‘;??53 BUFFERS e I . |-— (53) 0 Q25
88) = P | (523D Q24
%%gg A0~ A0 — (5150023
— o |- (503D Q22
= CTAS (amMxabin xa — (a9 D Q21
WE — (48) D Q20
[e] - : - (4T3 D Q18
6 RAS H HAS — 482D Q18
A i !
RAS?
Sag ‘
—
P-GND AT A0 R AS g )
GND Fﬁs (4Mx1bit) x 2 D/Q BDAIT
GND I L ;
— (43)D Q18
ENB S PSP ol RAS L (42)D Q15
GND cas [— (41D Q14
GND o W (4M> 4bit) = 4 :E;g{gg:g
— (380 Q11
A~ —— (362D Q1o
5 1 V‘/:GE RAS : : |— (343D ae
PD9{78) | -
v — . > AT :
SB?Z;:; : L4 \_Ié%s EYSM » 1bit) =2 RAs D/a i»‘ (121008
P D8{30I— : H—WE l
P04 28y — i TAS B RAS — (1 QT
i [ Hmeat = i
PO1(T15— bt oAs CaM>abit) v 4 Lo g 8iD Q4
< L{we —: 4paQ2
e F—( 3:D Q1
Q‘] t— 1 22D Qo
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

input ' input/output |
QOperation —_— N ] ! m . Refrash Note
RAS CAS WE A:jrv:ss ‘ Ezijurr;sr; l input output I 5
Read ACT ACT f NAC APD | APD OPN . VLD _Y_E_S__ Page mode
Early write ACT ACT ACT APD x APD VLD OPN YES indentical

RAS only refresh ACT | NAC DNC APD WI DNC DNC OPN | YES

TAS before RAS refresh ACT ACT NAC DNC | DNC N

[Seifvetresn  AcT [ ACT | NAC | DNC__ DNC_|

Standby NAC ~ DNC | DNC | DNC | DNC ‘L
Note | : ACT : active, NAC : nonactive, DNC : don't care, 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
s : . L Ratings 7‘ﬁ R
ymbol Parameter Conditions - s e Rt
o No. 1t | No. 2 | No.3 ' No. 4 |
Vce Supply voitage -1.0~7.0 Y
Vi Input voitage i RﬂWﬁ_w*mwwﬁ With respect to GND ;M“M T Cie~rd v

_.\75_.__ Dutpu_t volitage T o “\74

”;IE)'M““HM MOML‘xtput current ) mA
Pd ' Power dissipation S l_ 24 T w

m?;r“ '—*mTa;;e‘r‘a—ti—ng temperature | 0~55 c
Tstg ![Storage temperature - I{ —40~80 | T

RECOMMENDED OPERATING CONDITIONS (Ts=0~55C, unless otherwise noted): {Note?2)

Symbol | Parameter frr e ~Efr—“-£s~~~——-—ﬁ»~»‘ Unit
Min. © Typ Max. !

[ vee “Supply voltage T qs | s sas v
GND T Supply voltage I . 0 V 1 ¢ o 0 v
Vin High input voltage [0.1xVee| Vee |V

_7_':___, ! Low input voltage 0 T o | v

Note 2 : With respect to GND
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS (Ta=0~55C, Vcc=5V*=5%, GND=0V): (Note3)
Limits |
i |
Symbol Parameter Test condition Min T Max. ,-,,: Unit
Yp. i
PNt No2 | No3 | Ned !Nt No2 | Ne3 | Nod !
. L
High output _ !
VQoH voltage loH=~ 5mA 2.4 Vce \
Low output _
VoL woltage loL=4.2mA 0 0.4 v
Off-stage ‘ ' 1
Fe¥4 output current 0V=EVouTsEVcee -10 | -20! —10 | —20 10 20 | 10 20 uh
i
OVsVINEVCe - - ;
H Input current Other input pins= 0 V/ 40 60 40 60 uA
e L |
lcctiav) operating ce tRC=twCc=min, 900 920 ¢ 1250 | 1280 : mA
(Noted, s, g) |Cutputopen ‘
= = — '
Supply current :‘:S gtﬁzr (X:uct pins E
lcc2iav) from Vce, standby ZVoc—0.2V ors0.2V, 3.2 6.4 3.6 7.2 1 mA
(Note 7)
output open
Sorrent from e, | TS evoling |
lee3av (oo CC | EAS=Vin 890 | 1750 | 1240 | 2450 @ mA
(Noted, &) tRC=min, output open i
! i
et romvee, | FAS=VIL, | e
lechav) pocoge CC | TAS cyeling 530 | 580 | 880 | 970 mA
(Noted, &, 6) | tRC=min, outpuf open‘
Average supply |
current from Vgc, | CAS before RAS ! !
iccbiav) CAS before RAS - refresh cycling ; ; 850 | 1700 | 1160 | 2300 , mA
refresh maode TRC=min, outputopen! I
(Noted, &) ;
e
CAS before RAS |
Average supply . i
' refresh cycling |
current from Vcg, WE 2 Ve —0, 2V |
lcc8(AV)| Extended refresh | - Vec T 5. 10! 57 1.4 mA
i other input pins2VCe—0.2V |
mode ; i
(Note 7 ror=0.2V, outputopen
’ ItRc=62.5u8
'
?uvri?nieffg:;pecc RAS=CAS=0.2V,
" 2 -0 5 10 57 114 mA
lecdeav) Self refresh mode r:f u:/:i;no v | ,
{Note T} : put op [
N 1 1
Note 3 : Current flowing into a CARD is positive, out is negative.

4 :iccl (AV),lcc3 (AV) iccd (AV) andlcc6 (AV) are dependent on cycle rate.
Specified values are obtained at the fastest cycle rate.
5 :lcct (AV) andlccd4 (AV) are dependent on output loading.
Specified values are obtained with the outputs open. o
6 : Column Address can be changed once or less while RAS=V_and CAS=V(H.
MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Tg=0~55C, Vcc=5Vx5%, GND=0V): {NoteT)

E Limits )
Symbal | Parameter e e it
l»—« ' . Min ( Max. B
r tCAC i Access time from CAS (Note8 9 L 27 ns
tRAC Access time from RAS (Note8, 10) ! |10 ns
b O OO SO
tCAA | Column Address access time (Note 8, | i 42 ns
tOFF ! Qutput d4seble time after CAS high <Note12) -0 l 27 I ns

NoteT : Ar initial pause of 5060  sec is required after power-up followed by any 8 RAS or RAS/CAS 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.

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

9 : Assume that tRCD ZtRCD(max) and tASCZIASCimax}.

10 : Assume that tRCOSIRCD(max) 8NG IRADSRAD(max).

1. Assume that tRAD ZIRAD(max) and tASCStASCimax).

12 1 tO0FF (max) define the time at which the output achisves the high impedance state ( |l out | 2102 Aor 200 A) and are
not reference to VOH (minj OF VOL (max -

TIMING REQUIREMENTS (Ta=0~55C, Vec=5VE5%, GND=0V): (Note13, 14)

Symbol Parameter
tREF l Refresh cvc)e time - ) o k“i” Mj* 1
wer o S S S
tRp
,,,,,,,,,, — SN SO
tRCD
Atb-R:—"*T Delay time, CAS hlgh to RAS Iow (Notelﬁ) N o
tRPC F‘recharge t:;C/:\S active time. S
1CPN CAs migh pulse width
[ trap | Column address delay time from RAS low (Note 17,
"Js’?_”“*’ﬁSGQEEéF'AEQ"s'é¥;B"EF£e before RAS low
t‘Aﬂscm """""" Column address setup time
tRAH Row address hotd trme‘after
[ “tcan | Column address nold time after (
R ﬁ ransition time (Note18}

Note 13 : The timing requirements are assumed t7= 5 ns,
t4: Vin{min) and ViL{max) are reference lavels for measuring timing of input signals,
15 : tRep(max) is specified as a reference point only.
I tRCD 2 tRCD(max ), access time (s defined g_s_ic,u, and tCAA.
16 : teRP requirement is applicable for all RAS/CAS cycles,
17 . tRAD{max) is specified as a reference point only,
If trRADZtRAD{mMax) and tascSt1asc{max), access time is assumed by tcaa for read cycle,
18 : tasc{max ) is specifiad as a reference point only of address access time,
19 : tT is measured between ViH(min) and ViL{max).

ELECTRIC



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

i T
! ! Limits
Symbot Parameter T e B U [ e 111
o B Min. | Max.

Read Cyc’e ume
RAS low puise width
CAS Iow pulse w'dth

CAS hold time after RASHIQW” o

Read setu

Write Cycle (Early Write)

Symbol Parameter

—IWE; o Wr;ekcycle time
| IRAS ) RAS low pu’se vvuith

tcas CAS low pulise wud/th‘”Mimmm_!ﬂv T
Ttesh TAS hold“twne after RAS tow 7 o ‘ 70 ns
- tRSH ﬁi‘é hold time after CAS ow A" T s

twes erte setup time before CAS low 5 ns
| twen Write hold time after CAS low ) - ' - 15 B ns

DS Data setup time T ) B _ w | n?i

toH B Data hoid time after CAVS low o f 2{! N J ns |
Page Mode Cycle (Read, Early Write)

! : Limits !
Symbo! Parameter (e | it
i Min. Max.

tpc Read Wr:te Pycle time - 55 ‘ ns—;w
7’(C|~> T TC—KS hlgh DLJ|‘GB width - e - }' h 18 ’—i’""“"’ o _n»SV B

tRAS ) RAS low pulse WKE?T( Eo;é 203 o jf 125 l 100060/ ~‘“r/1$7
Note 20 : trasimin) 1s specified by the following formuta as two cycles of CAS input are executed.

tRASIMIN) =tcsH (mind +tpeiming.
CAS before RAS Refresh Cycle (Notezi)
Symbol i Paramater S L L — Unit
Min Max
tCSR ) CAS setup hrﬁe for CAS before RAS refresh T 20 L L nisw |
tCHR CAS hoid time for CAS before RAS refresh B i T 4‘,.,__‘46,_.,_.4‘,,‘_,, T s

Note 21 : Eight or more S AS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

Self Refresh Cycle

‘ i Limits ;
Symbol Parameter I R e EE L B U 1 ¢ 104
Min Max.
tRASS RAS low puise width ‘ e us
RPS [ CAS high pulse width : 130 ns
S e I . § e ek S —
tCHS i RAS hold time after RAS high ~50 . ns

o T
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DYNAMIC RAM CARDS

TIMING DIAGRAMS (Note22)
Read Cycle
tRC
tRAS tRP
tCSH
ViH
RAS /
ViL 1
tCRP tRPC ICRP
IRCD e tRSH A
! tCAS
Vin { -
CAS \ j
ViL =
tRAD tcen tasm
tasR o bl
Ak 3
tas CAH
Vin e T COLUMN ROW
A=A SORRRISSIEN ADDRESS ADDRESS ADDRESS
V”_ TAYATAV AN AV AN A J .
| ’ { IRRH
tRCS | "
VN oo : |
WE 000X
VL KRR
_teac tRCH
"tcaa TOFF
VoH
Hi-Z
‘3‘3035 ' ! DATAVALID }
~DQ VoL
tRAC
T
KLIELKLKS - . .
Note 22 1 358884 Indicates the don’t care input.
Pateleletete% !
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Early Write Cycle

twe

152505
e
[5505¢
KK
[SOK5
2555
1S5
3 08
a8 eve%
= [0
of pleded
@ %%
a RS
< eteds
[52525¢
Wedele
e [50%
T x] teded!
o @ 5200
3] < 0%
a L h KK
o K255
Al (8] ".‘.’
5 (R
. 3 ; 5050
= 3 Nelede
o [9240S
& edede
oS 22e%e%
R o
KRS [80%
Deda%ed vlﬁo
" OOOA "”000
S~ K2 XK
I
w
o
o
4 5
<
o z a
@ I z& .
< < w
28 [&) = @
Tt -~ >
173 O
O i
= o<
o+
c@ H
« 7]
o) <
o = 2
@
x
z 3
<
o =
- 2c
el [=]
. (4 e <
@ @
© ey < RN
- Ky~ oo
20 e
ooded oledel:
2853 Hedels
LKA 2%
Podeded Note%e%
ote%e YoSeded
505 [S05%%
pedels [905059
000000“ %00900“
T - X ) W -
> > > > > >
=
] %) <
< < L w
o 8] < =

AELE:TRIC
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MITSUBISHI MEMORY CARD
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RAS only Refresh Cycle (Note23)

tRC
tRP
. tRAS
Viy — ( -
RAS \
ViL
tcRP tRPC TCRj
ViH ‘
L
B ERLERLK
ms - EREEES \a
VL KR
tasSR| | tRAH tASR
[y el
v
iH ROW ROW
Ag~Ang vi ADDRESS ADDRESS
L
pge  VOH Hi-Z
~DQ35 Vg
Note 23 : WE=don' t care.
CAS before RAS Refresh Cycle (Note24)
IRC tRC
tRAS IRAS
Vi — Y
RAS \
Vie - tRP T, LI ||
tCsR ICHR trpc 'CSR ICHR
Vi
CAS
Vg
VlH ARSI AN AR AR RN AL
Ar~h g %5 "‘0:0:0:0:0:0:0:0:0:0:0:0:0:::0‘0’ SoSeteletototetatotetetede
ko AR S SRR SRR
v R
DGO oH Hi-Z
~DQ3s
Vou
Note 24 : WE =V
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Page-Mode Read Cycle

Re
oS
tRAS i
VIH———1\ f—!
RAS Vi \
tcsH tpC
tCRP tRCD cp tcp TRSH
; tICAS tcas tcAs
Vi \ \ ﬂ!_—
0w, S N /
ViL 7 |

IRAD
tASR tRAH tCAH tasc| |tcAH tASC| | tcaH .
s3] tase =™ e ~=1 ASR
VIH 7IT0TR 4 F !
Se%e0e%0 %% | ROW COLUMN U coLumy R ROW
o
Ag~Agg XXX ADDRESS ADDRESS- 1 Lhaa, ADPRESS- 3.4 ADDRESS
VIR o leletetete 4 p \
tRA
tRCH
tRCS tRCH tRCH T;é
tRCS cs
VY IH ISR R RIS EICRRIHHK AL
WE SRS / L e
VIR olsle’slotetetetatetotutetetetetoty’ TRAH_ | ERRRORARK
tcac
[QEF LEAS kopd  kiCAC toFF
tcaA ICAA TCAA

poo VoM Hi-Z I patA DATA \__< DATA
~00% o, \ VALID- | VALID- 2} VALID- 3

tRAC

A

PR



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

<RP__
tRAS :
{
ViH — i
7S /
ViL
tCsH tec
tCRP tRCD #“)% Gﬁt—cp tce IRSH.
tcAs | = tICAS
!‘3- .. o ) tCAs
00000 0.0 : !
CAS R0 \ ; \ \ i
R | | :
tasr | TRAH  tasc | | can tCAH tCAH i
el {-o - tasc kel fe—sl  1ASC |esl fe—ni tasmr
| |
Vin 1 —
Ag~his ROW COLUMN ROW
i &uv ADDRESS ADDRESS-3 ADDRESS
i ‘ _

tweH twes | | tweH
V TH SRR AR A NP PNV NN |"’V N SN NPNANAN AR KA A
WE SRR LLRRILKIEN O RHRIRANK
a0 e 00020202050 6 20 0% %e 2 20 %050 % 5258585050558585052568585
VAT %4 %%%e%e 0 0a% 0% % 6% te %6 0% Se%e%e. 3 X
| !
Ttpsl ) tHH
Dg IDH DS IDHAV ‘tp_s DH
i
; KRR XXX RR
B SIS EIIEI
DATA VALID-t DATA VALID-2 ATA VALID- 3| RO G EILELEEIIEL,
3  $0%020% %00 % et 2o oY e e e %
i
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Self Refresh Cycle (Note 25, 26)

tRP tRPS
Vid 1 tRASS y v
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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.

ERiEn T

DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<2K/32ms) {2K/32Zmsd>

(2)In case of burst refresh

The last/first full refresh cycles (2K) must be made within tns/tsn before/after self refresh, on the con-
dition of tns+isN = 32ms.

tNS 1SN

iU NI

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