MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

IxI1Mx32bit DRAM Card
2x1Mx32bit DRAM Card

Connector Type

Two-piece 88-pin

MF14M1-J17ATX X ]
MF18M1-J17AT XX

DESCRIPTION

These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver.2. 1.

These cards are made using industry standard 1M x
4 Dynamic RAM and interface IC'sin TSOP,

FEATURES

® Operating Voltage : Vec=3.3VE 5%

® All inputs expect RAS inputs are buffered.

m Standard card size : 54 mm (W) X 85.6 mm (L)
X3.3mm(T)

PRODUCT LIST

w 88pin 2 piece connector type,

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

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

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

Product ltem Memory Data bus Access time Connector Number of | Qutline
Mo | Type name capacity width (bits} (trac) (ns) type pins { drawing
Na 1 MF14M 1 -JITATXX 4 MB :
32 70 Two-piece | 88 ‘ 88P-002
M2 | MFIBM1-JITATXX 8 MB | !
MITSUBISH
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT (NaoT)

5 3 T T
PNLn i Symbol } Function | PNIun ‘ Symbol! | Function
1 GND } Ground 45 | GND Ground

2 |pao | | 46 |Dais

3 1 pat ' 41 Dot |

4 D@2 || 48  DQ20 ‘

5 D@3 |, Date 1/0 [ 49 [0021 |

6§ |DQ4 | so |pQezz | Dete VO

1 i Das 1 51 | D23 |

8 [ DO6 | 52 DO |

9 !'N.C. i No connection 53 [ DQ25 |

10 DQ7 i Data 1/0 54 | N.C. ! :
1 {Vee ' Power supply voltage ‘ 55 [ N.C. | | No connection
12 | N.C. | No connection 56 . GND Ground

13 | A0 ) ; _ .51 1Al )

14 (A2 i Address input [ 58 f A3 !

15 IN.C. ‘ No connection | 58 | AS ! | Address input
16 1 A4 . Address input | 60 AT |

17 !'Veo ! Power supply voltage 61 A9 !

18 A6 } ) ) ;62 | N.C. No connection

19 las | - Address input L 83 | GND Ground

20| NC _ bee INCo L .
21| N.C. . O connection | 85 | N.C. o O connection
22 RASO | Row address strobe0 86 CAS2 | Column address strobe2
23 | CAS0 | Column address strobe 0 Loet 4 GND | Ground

24 | CAS1 Column address strobe 1 ; 68 | CAS3 ] Column address strobe 3
25 Vee Powre supply voitags i 89 | N.C. ;. No connection

26 ' RAS2 | Row address strobe 2 _ 10 WE [ Write enable

21 | N.C. i No connection | 77 (PD1(GND) Presence detect 1
28 1 PD2(N.C.} Presence detect2 { T2  PD3(GND) Presence detect 3
29 | PD4(GND)| Presence detect 4 | 73 | GND Ground

30 PD6(GND)| Presence detect 6 74 PDS(N.C)| Presence detect5
31 I N.C. | 75 | PDTN.C) Presence detect 7
32 | N.C. No connection 76 | PDB8(GND); Presence detect 8
33  N.C. P 7 I N.C. No connection

34 'DQS9 Data /0 78 PDQ(N.C.); Presence detect 9
35 Vce | Power supply voltege [ 79 INC. {

3% |DQI0  Daa (/0 |80 |pa

37  N.C. | No conneciton | 8t |Daz2s |

38 [DReR]] L 82 DQ29

3 Dalz | [ 83 | DQ30

0 (Da13z | 84 |pqa | Dbee 1O

@ Da Deta 1/0 | 85 |Da3zx |

2 ' DQIs 8% DQG33 |

43 Dot | | &1 |pam ||

44 | GND Ground | 83 GND | Ground

KRy



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT ( No2)

— T — T
PNLn 5 Sympbol [ Function i PNLn Symbol 1— Function
1 [6ND | Ground | 45 |GND | Ground

2 DQo i ~ 46 DQis |

3 fpatr o | 41 jDa19 ‘

4 |DQ2 | f 48 |DQ20 |

5 {po3s | ! paa /0 i 4 ioon |

6 Da4 || s0 Daz | Data 1/0

7 {pas | I st | DQG23 |

& . Das - | 52 |Do2 |

8 [ N.C. 1 No connection i 83 1DQzs ||

1t .DQ7  |Data 1/0 . 54 'N.C |\ No connection

11 Vee ‘ Power supply voltage i 55 N.C !

12 IN.C. i No connection | 56 | GND | Ground

13 | AD I E st LA Iy

4 Az 5 . Address input 58 A3 ‘

15 | N.C. | No connection | 59 |AS .. Address input

16 A4 ' Address input i 60 AT i f

17 | Vee | Power supply voltage I8l A9 .

18 A6 Ly 62 I N.C { No connection

19 | A8 ! | Address input 63 GND  Ground

20 N.C. . 64 N.C. . No connection

21 i N.C. , - No connection | 65 | RAS1 | Row address strobe 1
22 | RAS0 | Row address strobe 0 " 66 | CAS2 | Column address strobe 2
23 {CASD | Column address strobe { 67 GND | Ground

24 | CAS1 | Column address strobe | j 88 |CAS3 | Column address strobe 3
25 | Vee Powre supply voltage i 8 | RAS3 | Row address strobe3
26 | RAS2 | Row address strobe 2 0 | WE | Write enable

21 I N.C. | No connection 71 PD1(GND}| Presence detect !

28 PD2(N.C. )} Prasence detect 2 72 PD3{GND)' Presence detect 3

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

36 | PDE(GND) Presence detect 6 74 | PD5(GND)! Presence detect 5

31 N.C. 0 75 | PDT(N.C )é Presence detect 7

32 N.C. . » No connection % PD8(GND)‘i Presence detect 8

33  N.C. o 17 N.C. No connection

34 Da8 Data /0 78 PDS(N.C,)‘ Presance detect §

3 | Ve Power supply voltage 79 IN.C {

36 \ DQto i Data /0 80 DQzr |

37 N.C. ! No conneciton 81 . DQ2s

8 . Don |, ~ | 82 | DQ2e |

3 [pawz | 83 | DQ30 :

40 1DOI3 || | 84 iDQ3 } Deta /0

41 'Doiws | [ bete /O 8 Do} |

42 ,Dats [ | | 8 10Qa

43 | DQI16 I i 87T | DQ34 |

44 | GND Ground | 88 | GND | Ground

LR



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No1)
Vo i3s) —~ D Q34
g%;?;;g ‘ as o ——Gepos
VESU1 22 (Mx apix 2 0‘533388%
A ST B— — WE — Eszi: DQze
) P——— l— o — —— (81) 28
gééigg_——_—- 1 2 §§_OE RAS — (803D Q27
S —— ] [ -
A% 5e 1re-pRIVE[—— i N —
¢ - RE- Jao~ (53)0 Q25
AR N —— 4 ‘ _A__D_ AS — (52)D Q24
Rt Jsurrers = CAS (1M x 4biv)x 2 3 Dass
CAS3 (68) -~} S — WE 49)D Q21
ol (68 ] [ Prbulioy (48)D Q20
T — E oxs —hEsh
CAST (23)— :T RAS —— {460 D Q 18
WE (705 ] I
AASZ (26
GND ——
RAS
ani M—a]A0~AD l— u3zD Q18
GND ! e [—— (42)D Q15
| cas S
GND WE UMxdbinxz (39)D Q12
ENDY - (38)D Q11
E - (385D Q10
6« I— (3a)DC e
PD 9 (78) T
PBi e [ F#s
Y i .
RO AO~ASD (588
PO 4 {29) CAS . N — {12008
PO 3{72) WE {IMX 4 bit; X 2 —— {823
£Q2 e ‘ -— 130G 2
R * 0t — {3)DQ1
% (TOE L ——2'DGo
BLOCK DIAGRAM (No.2)
~ —~ t— (87 Q34
yoods AG~A9 [ (s83D G 33
VEEi TAS |—— (850D Q32
Vg (M X 4 Bit) % 4 L (845D Q31
‘ f WE 40 — (83D Q30
23ien — | o =k
a3 e ; E P (81D Q28
As (18} ! 5_ RAS RAS (805D Q27
A 5 (59} I— ; T T
e e s oo
)P : ¢
Arap———— R —jaoas @k
1487 — - e A" [ — (5130 023
no BUFFERS P , SBS (Mx abityx 4 1592322
SAS3¢ I - WE ; |- 383D G20
ol ¢ 1 P : R f—— (47>
e OF mas mas | (DRSNS
TASO{ e \v : , ;
WE (709 ] ; ?
FAS 3 (69) IL
AS 2 (28) ! 1
AT (657 : ;
NEND (a8 1 —_ L
SNBuh —3 | N BB i 2
< | ~ DQis
GND i63) ! i o :
SRS | cRS Se
(45) — e % X
GND"44§ ’ we U by x 4 (B3l
GNE 1) ,; ‘ RA;_G—E J==p
Da
eegay ¥ | —
At RAS : RAS
PD T (750 | woa T
PO 6 (30) — ! ! N—{Ao~Al {5 e
2ip | | - Bt
£84 28— CAS Mx4bityx 4 8388
PD 2 {28} WE . L {aDC 2
PO 17 ~ = L (3iDa 1
7 |CE — {2300 0




MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

Lo N } Input mpyt/output
Cperation (A S R i ) i Refresh Note

" RAS CAS ‘ WE A?jrtss {\ ;C\ZL;J::SZ input output
Read ACT ACT = NAC APD | APD OPD VLD YES  Page mode
Early write ACT ACT ACT APD APD VLD OPN YES identical
|RAS-only refresh ACT NAC  DNC APD DNC DNC OPN | YES B
CAS before RAS refresh = ACT . ACT NAC DNC DNC DNC OPN YES
Self refresh ACT | ACT NAC DNC . DNC ONC 0PN YES
Standby NAC | DNC DNC DNC . DNC DNC 0PN NO |

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 signals (RAS0, RAS2)
should not be active at the same time during Read and Early Write cycles.
This comment does not apply to MFidM1-J1TAT X Xseries cards.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter ! Conditions ; Ratings " Unit
Vee Supply voltage 7 —0.5~4.6 v
Vi Input voltage ) With respect to GND ~0.5~4.6 \Y
Vo : Output voltagé;m - '-0,5;4. 6 o Y
o Output current i T 50 " mA
Pd Power dissipation Ta=25C NZJ NIOG.Z et W
Topr - Operatir@ftt;mperature ) : - 0~55 T
Tstg Storage temperature o ~40~80 T

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

! Limits 3
Symboi ¢ Parameter e e T ~——— Unit
| Min. Typ. | Max. |
Vee Supply voltage 3.315 3.3 | 3.465 v
GND Supply voltage 0 0 i ] v
ViH High input voltage 2.0 vcrc v
ViL Low input voltage 0 0.8 v

Note2 : With respect to GND

MITSUBISHI



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS

{Ta=0-~55C, Vcc=3.3VE59%, GND=0V): (Note 3)

I

1

| ! Limits
Symbol Parameter Tast condition = - Unit
i Min. | Typ Max.
’L SR RS b DL — R
! i i
VoH ! High-level output voltage loH=~2mA ! 2.4 Vee v
J{ e §,, S AU S
VoL r Low-level output voltage loL=2mA 0 0.4 \%
| S U SO R i
No. .2 .1!No.2;
oz | Off-state output current 0V EVour=Vee LNEHN‘QW«WM '*'*N“-—TO No-2 v A
I B R 210 20 IPTRL N
| VS VinsVee |
t } m - i | u
[ : Input current other input pins =0V 40 ‘ 40 | A
I i H
Lol (AV) Average supply current from . RAS,CAS cycling _‘Nﬂﬁgﬂ mA
Ve, operating (Note4,5.6) | tac=twe =min, output open | 800 61D |
‘ "RAS=CASzVce-0.2V % f No.1 No.2
g \'
lec2(AV) Supply ourrent fr\om ce. cother input pinszVee—0.2V e mA
i Standby (Note T} :
; or 0.2V, output open
ICC3(AV) | Average supply current from RAS cycing, CAS=ViH
cest f Ve, refrashing (Noted, 6) | trc=min, output open
lccd(AV) | Average supply current from | RAS=V _, CAS cycling
¢ ! Ve, Page-mode (Noted, 5,65 | tRC=min. output open
| Average supply current from | CAS before RAS refresh } INo.1No.2
Icc8(AV) | Vce, CAS before RAS refrash ' cycting i maA
. mode {Noted, 6) [ tRC = min, output open 1 490 1 970 |
: SR - - A S ,,.y,,,i_ S U
[ _ | !
" CAS before RAS refresh : |
cycling iNo.1iNo.2
! Average supply current from WEzVce—0.2V ;
lcc8(AV) Ve, Extended refresh mode other input pinszVee—0.2V : : e mA
. (NoteT} "or=0.2V, output apen
tRC =125 s, tRAS=tRAS(MIN} 1 2
; ~)us i
i i ! ;
‘-_\-7] T T T 1 r,,; T H i
NN — i ‘ No.1!No.2
c Average supply current from  RAS=CASs0 2v WEzVee- ; ‘
fcc9(AV) | Vce. Self refresh mode 0 2V outeu open ‘ preemend  mMA
| (Note?) e U oper | i C 2
_ : | i
Note 3 : Current flowing into a CARD is positive, cut is negative,
4 dect (A Iec3 (AV),lccd {AV) andicc§ (AV) are dependenton cycle rate.
Specified values are obtained at the fastest cycle rate.
5 :lcect (AV) ard iccd4 {AV) are dependent on output loading.
Specified values are gbtained with the outputs open, o
6 : Column Address can be changed once or less while RAS=VIL and CAS VIH,
AELECTR!CEI 248



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

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

—T 7 — i
i ; Limits '
Symbol Paramester T e M O T 14
- ] B B | Min. | Max,
tcac Access time from CAS (Note8, 9) } 21 | ns
tRAC Access time from RAS {Note 8, 10} 3 70 i ons
tcaa : Colum'z Address access time (Note8 1 ; { 42 | ns
tOFF { Output disable time after CAS high {Note 12) I il 27 ' ns
Note T : An initial pause of 500 s is required after power-up foilowed 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
proionged periods of RAS inactivity before proper device operation 18 achieved.
8 . Measured with a load circuit equivalent to 100pF and Vor=2. 4V {or=- 2mA), VoL =0.4¥ (lpL=2mA) The
reference levels for measuring of output signals are2. 0V {Vor} and 0.8V (VoL ).
9 1 Assumes that tRCDZtRCD{Max; and tascztascimax).
10 : Assumes that tRCDStRCD(Max) and tRADSIRADIMax).
111 Assumes thet tRADZtRADMax, and tascStascimax).
12 : torr (max) defines the time at which the output achieves the high impedance state (MF14M1-JITATXX : tout! s

10:A, MEIBMI-HTATXX D loutt 220 2 A and are not reference to Vor{min) or Vor{mex).

TIMING REQUIREMENTS (T5=0~55C, Vce=3.3VE5%, GND=0V) : (Note13. 14)

; : Limits
Symbo! | Parameter e it
1 Min. | Max.
tREF Refresh cycle time ; 128 | ms
T e h
tRP RAS high putse width 50 ns
tRCD Delay time, RAS low to CAS low Notel5} 20 43 ns
{CRP Delay time, CAS high to RAS ! fow « Notele) 17 ns
tRPC ' Precharge to CAS active time, 0 ns
tepn CAS high pulse w;dth 10 . ons
tRAD i Column address delay time from BAS low (Note 17) 17 : 28 | ns
tAsR Row address setup time before RAS low 10 Lons
tAsC Column address setup time before CAS low (Notel8)
tRAH F\ow address hold time after P.KS low 1w | ns
tCAH Coiumn address hold time after CAS low : 15 i ns
tT Transition bime (Notelg) 3 : 50 ns
Note 13 : The timing requirements are assumed tT7= 5 ns,
14 Vin(min) and ViL{max) are reference ievels for measuring timing of input signals.
15 : trep(max) 13 specified as a reference point onty.
If treo 2tReD{max), access time is defined as tcac and tcAA.
16 : tcrp requirement is applicable for all RAS/CAS cycles,
17 : trapi{max; is specified as a reference point only,
HtRADZtRAD(mMax) and tascStasc(max), access time 18 assumed by tcaa for read cycle.
18 : tagci{max) is specified as a reference point only of address access time,
19 : t7 is measured between Vid{min)and ViL(max).
KN



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

Symbol '1 Parameter ‘: Limite ! Unit
[ thc | Read cycle time
tRAS RAS fow pulse width
[ cas | CAS low pulse width
tesH | CAS hold time after RAS low
[ tRsn | RAS hold t me after CAS low o
tRSC Read setup time before CAS low
| tRcr | Read hold rime after CAS high I
tRAH IRead hold time after RAS high
Write Cycle (Early Write)
Symbol l Parameter
.............. S S
tWC fWrite cycle time
trRas | RAS lowpulsewidth
tCAS } CAS low pulse Wldﬂ’\
tCsH
_VtRSt:mnA S hold ttme after CA T
twes w}'Iie"s;L}Ti.}}'; before CAS low S
tweH U'Write hold time after CAS low
tbs | Datesetuptime
tOH Jl Data hold time after CAS low T

Page Mode Cycle (Read, Early Write)

i
Symbol ! Parameter

tec  Read,Writecycletime
tcp I'CAS hsgh puise wtdth - - i
tRAS | RAS low pulse width { Note 20) i25 . 100000 | ns

Note 20 - tras(min) is specified by the foliowing formuta as two cycles of CAS input are executed.
trAS(MIN) =tcsn (min) +tpcimin).

CAS before RAS Refresh Cycle (Note21)

“ : Limits
Symbol Parameter | e e B L 11
I Min. | Max
tCSR : CAS setup time for CAS before RAS refrash L 20 ! _L ns
1CHR l S hold time for CAS before RAS refresh o1 | ns
Note 21 : Eight or more TAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
Self Refresh Cycle
' Limits 1
Symbol Parameter T e R 1 111
: Min Max.
tRASS ' RAS low pulse width i 100 Cous




MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Timing Diagrams  {Note22)

Read cycle
trRC
tRAS tRP
tCSH
. VI \
RAS \ I \
Vil A ]
tc‘:RP tRCD tRSH tRPC  tCRP
¢ - teas o= )é—)
. Vin : r \i
i a5y /
Vil ! \i y.
tRAD tCPN
[l S mme—— tASR
TASR || tRAH, tasc|! tcam bt
Viy
y 4 SOOI OTTOOTe
AG~A9 ROW COLUMN s tetatstetetetetattetetode! ROW
! ADDRESS ! ADDRESS KRS . ADDRESS
Vig
tRCS T tRRH

f‘w’ <

—

- | T
Vie :

tcAC tRCH
tCAA toFF
DQO Vin Hi-z \
~DQ34 DATA VALID P
ViL /
! tRAC
|
I
KL
Note 22 ; Q:Q:o}:::o indicates the don’t care input
peleteteled
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Early Write Cycle

tRPC

tcRp
](—

4

twe

IRAS

tCsH

tRSH
TCAS

§

D

TTA
0
&)

0
>
S,

SO
e

-

L.

O

r
.
.0

(>
g

X
9%
RS

9

%
505
ol

ool

>,
35
XX

tcaH

tweH

tRCD

Vi

52}

x

ViL

tCRP

5855
%% %%

S
&
%,

<
&

TR,

2%
o
1%’

P

0%
gl

&

78

XX

TSI
otosse
ool

% %%

2

<7
.:
>

Sodede!

DATA VALID

s
”00
K>

3
X X5
SRS
250584
Sole%el
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note23)

AQ~A9

Dao
~DQ34

tRC
tRP
tRAS
v |
i . ul \
Vip N lv -
tRPC t
terp RPC (CRP
ViH I
SRRRHLS ‘0‘0:0:{"
Vi R
,_tASR || tRAR tASR
}(—f——,{ r-é—

ROW
ADDRESS

Vin Hi-Z

Vio

Note 23 : WE =don't care

(Note24)
}{ tRC tRC —a*‘-!
] tRAS tRP tRAS i
. [ sl I
o Vin | = 7
RAS 7\ z
\ ] |
ViL LR €=T- T
i tRPC i o
| tCSR tCHR i L tCHR ‘
! ~ ! I -
Vin !\ tCeR ’
cAS \ | ,V
Vi !
ViH < e
L AR ISR AR AR K CAR ISR
AO~ASY 020003000 L0 2020 %e %0 02020 20 %% %0 %0 %! 1202020202020 2020202 %%
RN R RIS
Vil RRRRRRRRLIRRK RRRLRERRARANRRRRAL
Dao oy, Hi-Z
~0Q34
ViL
Note 24 : WE=Vip
2—54 TSUB
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Read Cycle

|
|

o)
>
o,

AG~A9

DQo
~DQ34

Vin

VinH

ViL

Vin

ViL

Vit

Vin

Vi

tRAC

tRe
L IRAS H‘ . o
I 3 ;
| fRSH [
! tCSH tPC ! |
i <zl b
terp | tcAs tce tcas ] tcp lCAS 4 |
= A = L
NN N
- __ / ' - | }
tasc || tasg | ! ltasr
tASR | [tRAH tasc| | tcan CtCAH I tcan } i
2 H" ]«——a b [P el b
) ‘ :
| 1
ROW COLUMN COLUMN FCOLUMN ROW
ADDRESS | ADDRESS- | ADDRESS-2 | ADDRESS- 3 ) ADDRESS
T | Iy T
tRes || tRCH | 1tRes tRew | ;mcs tRGH
a2 i 2 1>H< e | w—ﬁ‘ 3
i ; T
XN | ,T 1 [ e
5 | | L e R
PeZete%e %% j ! KRR
? | tcAC L lweac “' Lr: .C !
et oprs b [tg)?ﬁ e [;o;r
N { tr :
el DletCAA LU ‘

£ DATA DATA
\WaLiD-2 ‘VAUD—3J>

R

MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

; tRAS | tRP
‘Q
|
I —\ ' \
RAS \\( N
ViL
: tCsH tPC TRSH
-
tcre tRCD tCAS tep tcas | twcp tbas
Vin || I
,,,,,,,,, SR XK \ 5
cas Ry \ [N /N /
VL SRS 3 7
TASC tasc TASR
tASR tRAH, tASC| | tcAH tCAH tCAH
v—% . r—>
AO~AQ Y SXXXAS oW ( COLUMN FCOLUMN Y4 \f COLUMN ROW
SN ADDRESS ADDRESS- 1 ADDRESS- 2 J ADDRESS- 3 ADDRESS
VH_ (XXX XL | Y A 2 X
tWCs | |twCH, twes | tweH twes | itweH
VIH poroororommemcrarre ST I
. X XX X L XA ISR LA i
WE R R RTIN
y LRRLRARRLHILILHXIALHIIHIKN ! !
.
tDs toH |, . tD§ toM tDs toH
{
DQo
~D Q34 DATA f DATA
VALID-2 .\ VALID-3
MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

( Note 25, 26 )

Self Refresh Cycle

ROW

tRPS

ADDRESS

2
Q&.
N
359

tRPC

tRpP

tRASS

X
tCRP
tASR

5

T
X
5%

%%

X
X0

TS
<
O,
&
X2

Z
TR
255
XL

be%0%2

X X,
=
25

p2e%%

o
L

%,

>

Hi-Z

R

tRPC
ICPN

p——

ViIH
v

RAS

ViH
Vie
VinH

Up)

DQo

O

~DQ34

=ViH

Note 25 : WE
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Note 26 : Seif refresh sequence

Two refresh methods can be selected depending on the low pulse width (trass) of RAS signal during the seif
refresh period.

1. In case of trass <300ms

1.1 Distributed refresh during Read/Write operation

(A) Timing diagram
Read/Write Self Refresh 3 Read/Write

INSD _ tRASS <300ms ‘ ISND

|

h jM\f |
e =
2 first
refresh cycle rofresh oycle
Table 1
| ! —
Read/Write | Head/Write ) Self refresh

Self refresh Read/Write

CBR distributed
rafresh [

tNsD HtsND S 16.4ms

e e e e et et e -
i

RAS only i |

. . ! T =164 =16
distributed refresh | NSD “s ! thsD us

(B) Definition of distributed refresh

tREF
tREF/1024 tREF/1024 Aj
- M\/*W Vavavava
S - ‘ Ra—_ B
refresh read/write refresh refresh read/write
cycle cycles cycle cycle cycle
Definition of CBR distributed re refresh e Switching from self refresh operation to read/
The CBR distributed refresh performs more write operation,
than 1024 constant period (125 zs max) CBR The time interval from the rising edge of RAS
cycles within 128 ms, signal at the end of self refresh operation to the
Definition of RAS only distributed refresh falling edge of RAS signal in the first CBR
All combinations of ten row address signals refresh cycle during read/write operation period
(Ap~ Ag) are selected during 1024 constant should be set within tsnp (shown in table 1),
period (16 zs max) RAS only refresh cycles 1.1.2 RASonly distributed refresh
within 16, 4ms, e Switching from read/write operation to self
refresh opration,
Note : The time interval tnsp from the falling edge of
RAS/CAS refresh may be used instead of RAS only BAS signal in the last RAS only refresh cycle
refresh, during read/write operation period to the falling
edge of RAS signal at the start of seif refresh
1.1.1 CBR distributed refresh operation should be set within 16 s,
e Switching from read/write operation to self e Switching from self refresh operation to read/
refresh operation. write operation,
The time interval from the falling edge of RAS The time interval tgnp from the rising edge of
signal in the last CBR refresh cycle during RAS signal at the end of self refresh operation
read/write operation period to the falling edge to the falling edge of RAS signal in the first
of RAS signal at the start of self refresh opera- CBR refresh cycle during read/write operation
tion should be set within tNsD (shown in tablel). period shoutd be set within 16us,

) s A e



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

1.2 Burstrefresh during Read/Write operation
(A) Timing diagram

Read/Write

Self refresh

Read/Wrire

INSB

tRASS<300ms tSNB

RAS
First ' Refresh cycles
refresh cycle 1023 cycles
Table 2
Read/Write : Read/Write— Self refresh—

Self refresh Read/Write

] ] T

CBR burst refresh |

tnNSBS1B.4ms ISNB S 16.4ms

INSB+ISNB = 16.dms

refresh i

(B) Definition of burst refresh

Refresh cycles Last
1023 cycles refresh cycle

16.4ms

3

Refresh cycles
1024 cycles

The CBR burst refresh performs more than
1024 continuous CBR cycles within 16, 4ms,

Definition of R only burst refresh

All combinations 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

e Switching from read/write operation to self
refresh operation,
The time interval tnss from the falling edge of
read/write operation period to the failing edge of
RAS signal at the start of self refresh operation
should be set within 16.4ms.

o 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 refrash operation
CBR refresh cycle during read/write operation
period should be set within 16.4ms,

Read/Write cycles

1.2.2

e Switching from read/write operation to self
refresh 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 operation
should be set within tnse (shown in table 2).

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 last RAS only
refresh cycle during read/write operation period
should be set within tgsng (shown in table 2).
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2. In case of trRaAss2300ms
(A) Timing diagram-A

Read/Write

[

Self refresh Read/Wtire

(s

=}
tNSDS16.4ms

>
tRASS 2 300ms o ISND S 16.4ms

i

|
tast
Refresh cycles

Timing diagram-B
Read/Write

first
Refresh cycle

Self Refresh Read/Write

lee
>l
IREFS16.4ms

e
>

tRASS 2 300ms tREF=16.4ms

RVAVARWA

- AVARVAVYE
Refresh cycles Retresh cycles
1024 cycle 1024 cycles
Table 3
Read/Write Read/Write—>Self refresh Self refresh--Read/Write
CBR distributed refresh Timing diagram-A Timing diagram-A
RAS only distributed refresh
CBR burst refresh Timing diagram-B Timing diagram-B

RAS only burst refresh

(B) Definition of refresh

The sameas 1. 1-(B)and 1. 2-(B)

2.1.1 CBR distributed refresh

e Switching from read/write operation to self
refresh operation,
The time interval tnsp from the falling edge of
RAS signa! 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,

o 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.

. 1.2 RAS only distributed, CBR burst. RAS
only burst refresh

e Before and after the self refresh, 1024 refresh
cycles should be executed within 16.4ms for

each refresh operation,

ELECTRIC



