MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

1x2Mx32bit DRAM Card
2x2Mx32bit DRAM Card

Connector Type

Two-piece 88-pin

Y
M

F1
F116M-LE67AT XX

8M1-LB7ATXX

DESCRIPTION

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

These cards are made using industry standard 2 M
X 8 Dynamic RAM and interface IC’ sin TSOP,

FEATURES

m Operating Voitage : Vcc=5V£5%

® All inputs except RAS inputs are buffered.

® Standard card size : 5dmm (W) X85 6mm (L)
x3.3mm (T)

8 88pin 2 piece connector type.

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

m Extended refresh is availabie. (128ms/2048cycle)

PRODUCT LIST

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

Producq {tam Memory { Data Bus | Accass time Connector | Number of I Qutline
k | Typename capacity | width (bits) {trac){ng) type ‘ pins ;  drawing
No.t . MFIS8MI-LSTATXX 8 MB ‘ | | i i
' e A e 70 | Two-piece as | ssp-oo0t
M2 | MFI6M-LSTATXX |  16MB | (without parity} | 3 ‘
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

T

— - T
F;‘Im | Symbol Function Pin Symbol Function
b | ‘ . B | - _
K [ GND . Ground 45 |GND | Ground
2 .bao v 46 DIz |
3 loail | 4 |paw
4 ; pez | 48 |DQ20 |
5 .DQ3 E%Datawo 9 D2t |
6 DQ4 || 50 DaQzz | (O
T/Das 51 1DQ23 ;
§ D06 | 52 | DQ2s |
9 i Veg | Power supply voltage 53 DQ25 ‘ ;
10 |DQr ' Data 1/0 54 | NC ! No connection
1 ‘ NC No connection 55 | NC . No connectian
12 |NC ‘I No connection 5 | GND j Ground
;i ‘ :g : l Address input 2; 2; i
15 | Vce Power supply voltage 56 1AS ¢ Address input
16 A4 | Address input 60 AT |
1T INC | No connection 61 ‘A9 P
18 (A€ N 62 | NC ! No connection
19 A8 ;‘ f Address input 63 | GND Ground
20 1 Al0 | 64 | NC No connection
21 I NC i No connection 65 RAS1 Row address strobe | (NC for No. 1)
22 i RASU | Row address strobe 0 66 ( CAS2 Column address strobe 2
23 {CASD Column address strobe 0 67 i GND Ground
24 CAS1 Column address strobe 1 68 ; CAS3 Cofumn address strobe 3
25 I NC No connection 68 ' RAS3 Row address strobe 3 (NC for No 1)
26  RASZ | Row address strobe2 10 | WE | Write enable
21 | Vce Power supply voltage Tt I PD1 i Presence detect 1
28 IPD2 Presence detect 2 72 | PD3 i Presence detect 3
29 PD 4 Presence detect 4 73 | GND Ground
30 PD 6 Presence detect 6 74 PD5 Presence detect 5
31 NC 1 5 |PDT Presence detect 7
32 INC j Ne connection 76 |PD8 | Presence detect 3
33 [ NC No connection 77 INC ! No connection
3 iDQsY Data 1/0 78 PDY | Presence detect 9
35 . NC { No connection 79 | NC No connection
3% |DQI0 ' Datal/O 80 |Do2r |-
37 | Vce | Power supply voltage 81 : DQ2s P
38 Dan | } 82 bDQ29 .
39 DGi12 . 83 1 DQ30 | ,
w0 |pais | 84 | DQ3I Data 1/0
4 DQis | Daal/0 85 DG |
42 |DQIs | 8 'DQ33 |
43 [ DQI1s J 87 DQ34
44 | GND Ground 88 | GND Ground
PD Pin Table
ProductMe | PD1 PD2 |PD3 | PD4 PDSIPDGLPDT PD8 ! FD?9
No 1 N.C. [N.C. 'GND | GND! NC | GND | NC | GND N.C.
Mo 2 N.C. I N.C. | GND ;. GND ' GND | GND | NC | GND I N.C.
2--62 MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.1)
Voo (3 ————1 A0~A10 |- (87)D O34
vestn L (86)D Q33
chg) - - (85:D Qa2
Veol 9 (2Mx 8bit) x| - (B4)D Q31
= S
= . 2 ]
As (19)— N — ¢
¥fii= RAS - EResE
A 5 (585—] L
1l = - e
145 — ] |- (52 4
= 2w g S EE
(18)——] X §0it) x - (50 z
CAS3(88)— ¢ 8 ) ! [-- (49)D G 21
CASZ (66— o -- (48)D Q20
v (24— RAS T anRare
C ﬁlgrg\‘-* - (4670 Q18
R‘§§§QZ6! T
RAS (22 .
GND{88) R
END 7 x L A0~ AT RAS - @ Dats
GND 163) i AR - (42)D Q15
SNod TS ey o - duRa
SND (44} —+ | WE o [~ 39pgre
GNDE T—1 ; OF [ (36)D G 10
! ; ‘ J - (3420 Q9
PODYTE) Y% { T
Sg?é;gi 4] AG~A1Q RAS - (10D a7
Poeqzoij ' o — { 8)D Q8
.’382%3‘1:# . Y T 658:
(29} I S e i — 8) 4
PO3T2) L et {ZMxgbity x1 - { 8)0Q3
pD2{28) | - WE — { DA%
pPOITYY | . 0E — poal
H — (22D Qo
AV
BLOCK DIAGRAM (No.2)
Ve (373 |- a1 D G3s
Vcc§27) — (86)0 Q33
Ve s - aoes
ool 8 . |- (84 1
A5 ! — (ZMx 8bit) x2 - (35855
: md 2)D Q29
| : G [~ ¢
A . RAS AAS |- EyBas
AS . : T
al RE-DRIVE “ ~ | Ao~Ai1D — (sayDazs
Az BUFFERS |— || | . [~ (5230 G2s
o ———4 L | cas L [~ (s1iD Q23
C_Ao f “ WE (2 Mx 8bit) x 2 :{333883?
EAs " 4 ot Aas | xs | anBan
SRR IRV RAS ; RAS |7 wsinass
WE (705~ 1 T I
AT Y
RASE 28) - 1
RAS!{65)— ¢
RASG(22) - |
| —
GND (88)— i e pU
GND(713)— ] AS RAS |— 433D Ce
GND (67 § ! Ad~ATD : — Eaz%oms
GND(Gg)M Lo -— CAS Lo [~ (41, D Q14
GND(88)— A (ZMX 8bit) x2 |- (d0)D Q13
GND (45 4 : |- (3D G112
gmg{gaﬁ- ] ,_,E : |- 38yp Q@
R i —~{OE — el
! ard f— 4 9
i v
P I T I
[ ; = ==
P i 1 | RAS RAS |- cepar
: || | aeai S
14 1 CAS (2Mx gbit) x2 Fggggg;
P WE :
S 1 WE : [~ ¢ aBaz
P =1 OE b— ( 3)D Q1
57 | ( 220a0
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

input ,i input/output
Operation _ _ . : Refresh ! Note
RAS CAS WE A:;rve:ss 23'{;’;’; input output
Read ACT ACT NAC APD APD 0PN VLD YES . Page mode
Early write ACT ACT ACT APD APD VLD OPN YES indentica!
RASonly refresh ACT NAC DONC APD DNC DNC OPN YES
CAS before RAS refresh ACT ACT NAC ONC DNC DNC OPN YES
Self refresh ACT ACT NAC DNC DNC DNC OPN YES
Standby NAC DNC ONC 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
- Ratings )
Symbol Parameter Conditions e Unit
B No. § i Ne.2 |
Vee Supply voltage —0.5~7 \
Vi input voltage With respect to GND —0.5~VYce+0.5(TV max) v
Vo Output voltage -8.5~7 v
lo Qutput current 50 mA
Pa Power cissipation - Ta=25C 4 ! 8 W
Topr Operating temperature 0~55 T
Tsig Storage temperature -~ 40~80 C
RECOMMENDED OPERATING CONDITIONS (Ta=0~55C, unless otherwise noted): (Note2)
Symbol Parameter - Limus Unit
Min. Typ. Max.
vee Supply voltage 475 5 5. 25 v
GND Supply voltage 0 0 0 \%
ViH High input voltage 0.7xVce Vee V
ViL i Low input voltage 0 0.8 \

Note?2 : With respect to GND

MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS (To=0~55C, Vcc=5VE5%, GNO=06V): (Note3)

1{ Limits
Symbo! | Parameter Test condition . ,.__;,M'Tn‘;, i’ oo | Max Unit
' YR | {
No.1 No2 | l Mol | Na2
— i R S SR WY S S
i High output ; i
v = | 1 )
OH }vo?tage lon=~3mA 2.4 ; vce v
| Low output _ } | ‘ o
Vou : voltage loL=4.2mA | 0 : 0.4 v
: ”‘L“ i 1 - \"’A**"A"T‘ e
i Off-stage ; . | ;
| ; s < ! - i - ‘ | ; i
0z { output current ( ovVsVouTEVee i 10 1 20 i | 10 5 20 u A
| OVEVINEVCC _ ~ 1 i Py
1 : Input current Dther input pine= 0V 20 20 ‘: 20 i 20 v A
F_,,,H.,.._]L,A,H_____,;_..AT__MT,AN,,-A,,7 R e — S S ./%A-.H._A_ S
| Average suppy | RAS, TAS cycling : : i
current from Vee, ! A
lccliavy . tRC=twe=min, 460 480 mA
| operating | output open | ;
i (Note4, 5, 6) |CUPUIOP ! i
T - O S S S O SPSS PV S S U
! HRS-ThAssvees 1
 Supply current i ??\? gt?:r kr\t/:ui ping | !
lec2iavy, frlom Vce, standby 2Voc—D.2V ors0. 2V, ; 5.0 9.0 mA
(Note 7) i |
. output open | . !
A supply | = | ‘ 'T« ]
cuvrerreangtefrgrswp‘y | BAS cyeling, ! ‘ 1 “
fcclcavy CC TAS=Vin ! ! 510 1000 ' mA
| refreshing CtRC=min, output open | :
(Noted, 6) [ TRC » outeutope 3 i
| S -u_,,% ,,,,,,,,,,,,, e
?uvfrrei%ef:gr?ﬁp\rcc | RAS=ViL, i ]
. - RRS |
lccdav: Page-Mode ICAS:cr\:’(;‘:n% ot onen | 360 390 mA
(Noted, 5, 6) | "¢ » output open | i
| , e ]
| Average supply | o ; i : |
current from Vcc, | CAS before RAS ! |
Iccbiav), CAS before RAS | refresh cycling | 490 ! 970 mA
H !
| refrash mode LtRC=min, output open; ( ‘ i . ‘\
I (Note4, 8) } ; !
: R S — ]
; ' CAS before RAS i i J
i Average supply i refresh cyciing : ‘
i current from Vge, | WEZVee—0.2V : ‘ : i
icc8tAV) Extended refresh ,;oxher srputpms;Vcc-O.ZVl‘; : 11 | 14 P mA
mode fors0.2V, outputopen | i
{Note T} tRC=62.508 (tRAS™ ! i '
ftRAS Min~1 u8) j ; ;
_f‘_______;‘___.w___‘vg_,A___‘t._,_m, e e e ‘ ,,,,, . S
‘ Average suppl i ! J ! ‘
e yee, RAS=CAS=0.2V, {
N (] > - ;
ICCQ(AV/E Self refresh mode J Z\:E-U;IOCD(;D 0.2v : ' i 14 i mA
. (Note7) ' F | : i ; j
| ; ] i :
Note 3 : Current flowing into 8 CARD is positive, out is negsative.
4 :dcet {(AV)iidcesd (AV) iccd (AV) andliccE {AV) are dependent on cycle rate.
Specified values are obtained at the fastest cycle rate:
5 :locc) (AV) and igcd4 (AV) are dependent on output loading.
Specified values are obtained with the outputs open.
6 : Column Address can be changed once or less while RAS= V| and CAS= VH.
AELECTR!C'E 2788



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~55C, Vee=5VE5%, GND=0V): {NoteT)

leItS
Symbol Parameter
tCAC Access tnme from CAS \Notieﬁsmﬂir) y T
tRAG [ Access tima from RAS (Note8 ) . i 70 ns
tCAA Column Address access time kNotes Hr 1‘ 42 ns
tOFF Output disable time after CAS high (Note\Z) | 0 ] 27 i ons
Note 7 @ An initial pause of 500  sec is required after powsr-up followed by any 8 RAS or RAS/CAS \S cycles 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 IRCDZIRCD(max) and tASCZTASCimax).
10 : Assume that tRCDStRCD (max and TRADStRAD(max).
11 Assume that tRAD ZtRAD (max) 8Nd tASCSLASC (max).
12 : tOFF(max) define the tirme at which the output achieves the high impedance state (Not: ! jout | £104A, Na2: [ 1ouT

{5204 A} ard are not reference 10 VOH(rmin OF VOL (max).

TIMING REQUIREMENTS (Ta=0~55C, Vcc=5VE 5%, GND=0V): (Note13. 14)

Symbol Parameter
‘h;F”{EF o Refres&w cycfe time‘ruiil o o ] o
IREF Refresh cycle time \CAS before RAS refresh r‘yclmg)
tRP “’""mﬂé?i; h ”p Js: w .dih
tRCD o 20 43 ns
tCRP ’ B T o I 17 .ns i
tpc | Pre I L I T
tCPN ' CAS high pulse width . 10 ;‘ ns
tRAD Co!umn address déléyfﬁéuf}om RAST(;;N { Note m T r 17 ; 28 nrsm‘
n Row sauress setup time befere RAS low o [ T S A,
. holimg _'ejq/rgsvs_s;;;;}nme befg;é CAS Iow_LNote!B/ T A5A)m_w‘]‘0 ;)‘jzs’
Row address hold time arftierr RAS low - o ! 10 ) L ns
Column address hold time aft 15 . ns
ATt S A,,,,_gv — ,AT*};;_,

| Transition time (Notel9)

Note 13 :
14
15

16 ¢
17 :

18:
19

The timing requirements are assumed t7= 5ns,

Viu(ming and ViL(max) are reference levels for measuring timing of input signals,
trRcD{max) 18 specified as a reference point only.

If trep ZtRep{max), access time is defined as tcAc and tCAA.

TCRP requirerent is applicable for all RAS/CAS cycles.

trAD(mMax) 15 specified as a reference point only.

I IRAD ZIRAD{max} end 1ASCSLASC{max), access time is assumed by tCcAA for read cycle.
tasc{max) is specified as a reference point only of address access time,

tT 158 measured between ViH{min) and Vig{max;.

2—66
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

T N
Symbol Paramater E Limits
Min
[ trc  Readcycle time o 1360
:m AS dmw;\ RAS low pulse width wa‘_“ - - T
| _tcas i CAS low pulse width ) ] i 20 :
\‘tcji“ ,,_,_J! CAS hold time after RAS low o o N iﬁs
tRSH RAS hold time after CAS low : ns
M,r;.;c,,‘,,,_..« Read setup“time pefore CAS low I B T e Hﬂr;é
;REH—; _—vj Read held time after CAS high o | R >D R —53 i
tRRH  Read hold time after RAS high T o e T T s
Write Cycle (Early Write)
Symbol Parameter L. Limis Unit
! Min Max
Ttwe | Writeoyoletime ) T30 ns
tRAS RAS low puise width - 70 10000 Tns
[ tcas CAS lowpulsewidtn T T T T Toeee s
tCSH TAS hold t-me after RAS low
tReH | RAS hold time after CAS low )
twes Write setup time before CAS low T
i tweH | Write hold time after CAS low o
_}’EQ"“M Data setup time T )
toH | Data hold time aftel: CAS low T o
Page Mode Cycle (Read, Early Write)
i ! .
Symbol Paramaeter ;~ Ll%’}—qs“f Unit
| Min. i Max.
; S | | —
tPg i Read, Write cycle time ] 55 o ons
“ES— | CAS high pulse width o Amﬁ\#w_ﬁw”%”#Ml 07__,,_,1 ns
tRAs | RAS low pulse width ( Note20) 125 | 100000 | ns
Note 20 : tras({min) is specified by the following formula as two cycles of CAS input are executed.
tras{min) =tcsuimin) +tpcimini.
CAS before RAS Refresh Cycle (Nota21)
Symbaol » Parameter Min Lm‘w\tsMax i Unit
T —_— e e
ICSR i CAS setup time for CAS before RAS refresh | 20 ns
| ichr TAS hold time for CAS before RAS refresh T T s

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

Self Refresh Cycle

Symbol Parameter
tRASS
tRPS ! CAS high puise width 7
CHS | RAS hold time after RAS high

o TS



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

TIMING DIAGRAMS (Note 22)
Read Cycle
tRC
tRAS RP
T
o
Vir 4
HAS \ /
Viu
tcRe tRCD tRSH tRPC tCRP
pe-ay |
v L tCAS
tH =55 T
=xE LKLY
TAS S \ W
ViL ZRELRRLRNKT
taAsSR
t
tASR : IRAD CcPN ]
RAH
foczm] tAS tC_.AH
Vi S LR
KEKKESEM  Row RS cOLUMN ROW
Ag~Ag 0‘0‘0‘0‘0’02’0’0 EXRXHHKD
0 GVIL HRRRICNRAYADDRESS INSESCREN  ADDRESS ADDRESS
|
i IRRH
tRCH }(_, s
. Vin .
Vio
tcacC
tRCH
tCAA tOFF,
VoH
Hi-Z
Dg(ﬂm : | oATA vaLiD }
VoL 7
tRAC
oot d0%0% %% . } .
Note 22 1358858 Indirates the don’t care input.
96%6%6% %% %%
KR
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Early Write Cycle

twe

(23
&
e
fa
)
<
[ e
2 N
a e <
o
hed (&)
o
£
I
w
o
Z
: 5
< .
I
e FT .l 2 =
2 B3 zZ&H -
< b3 zZa
& 9 S
% 2o
o o
. ¢
" o
_
g} L
o3
a s
o B e
o
g
= 2
] |3z
i &
el - = M
3 -1
~ >y Weies
A bolsses
R Dol
5 Welele
poseds [50%%
2 X
roSadel: Yedole
odess, Resess
0000 olede
r g r r 2
> > s > > >
=
%2} 7] <C
< << 18 w
[+4 [&] <« =2

2—69

AEI.ECTHC
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DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note 23
tRC

tRP

IRAS

CRP

VN
as | By &
Vie

tASR| | tRAH LASR
SRILRAR el
ViH % T
ROW S RAKRN ROW
~Arn ¢ KRS
Ag~As " ADDRESS LRRRRKS ADDRESS
pag o Hi-2Z
~DQMU v
Note 23 : WE =don’ t care.
CAS hefore RAS Refresh Cycle (Note24)
tRC IRC
- tRAS RAS .
Vi | :
RAS \ / \
Vi ‘ tRP tRP
Pl
tCSm ICHR trpc [CSR. tCHR
SR ‘
) | |
Vil —————— | :
T t
\ \ /
Vi ! ; } J
V iH XA NAR R R R R I R R T R R e e e T R PR e ot e oot e o o o S P P P IR R K K R K P8 I P AN S AN N PN PP A AP RN A AR
I e S R
Vit 0T Y0 e e e 00 % e ¥ e e 00 0 % %0 e %0 % %% %t e e %e e Yo B R R RS
VoH
pas ¢ Hi-Z
~DQ3M VoL

Note 24 : WE =V

o R
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DYNAMIC RAM CARDS

Page-Mode Read Cycle

tRP

(RAS

Vi =y

)
:
w
=
=
T

tCsH tpg .
| —j
tCRP tRCD cp - tee (RSH
[ - tcAs | tcas {cas =y
Vin | e —— | e——wj
— sy X i w I
205K, |
CAS L KRR |
tRAD ’ ' ! !
tASR tRAH Il tcan tASC) |tCcAH tasc| | tcan,
["9{ <=1 tascr e h N i“JtASR
i :
VIn R ow hlomm T o ROW
~ SO0 089,
Ag~Ag v SN HDDRESS ADDRESS- 1 @ £ RES??@@ A%DRESS-H ADDRESS
B eteteteletet \
i | t tRALj |
| ] ﬂ( i ltRew
tres et tRCH tRCH E L e
v | ] tRCS tRCS |
TH TSSOSO ST AT ! I K XX XXX
WE SRRl | i s
V1 XRRREEERIEIRRRK] i IRRH_ | RRRRERK
! ]
‘ _ teac | ‘ !
‘ DU Lq:fc LLC—-;AC tOFH ‘L<—~—XCAE> {tOFF
L* tcan | o LCAA ‘ tCaA [,
% < .
pag OH Hi-2 DATA DATA DATA
~DO% o L VALID- 1 VALID- 2 VALID-3
{tRAC
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DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

trp
tRAS
Vi '_J\ k
RAS
ViL
tCsH tpC
tCRP tRCD . tcp . tCP _ tRSH
CA A X
Vin r_) : e : eas —7 e
. SRR b )
CAS 050K
V11 BRI
tASR | TRAH  tasc | | tcAH tcaH tcaH
|- tASC e tASR r-
ViH R RIS 3 1] ——————
Mrehn | SRS KODRESS H AODRES DRE
v, SRR DRESS- 1 §2 ADDRESS: 3 ADDRESS
twes| | tweH twes | tweH tWCs | [IWCH
V Hal . 9.9-9.9.9.9.9.9.9.9.9.0.0.0.9.9.9.9 =1 IR NN NN A AR A
e R TTLER BRI | R AR RIS
WE O KRR B RS
Vi1 SRR } LSRRGS
:
R N ]
t i Pt i LtDH
DS tDH tps_! | IDH Etg s LD
i
\ J R PNPNISANINN AP ALK AR AN AN K PPN NI R R KR A A K XA
DQo RS ALIAHRAXRLRAN ot tesese e tsatolesetetotetess
‘.’.“."‘Q..’Q‘Q’.’Q’Q‘Q’Q’Q’q‘.‘.‘g”l DATA VALID-1 DATA VALID-2 ATA VALID-3 NS 2505 IEIIRGEHL
~DQu % %e%% te¥%e atote %% e %% 2e Y Ta %% 20%%0%0%0%0%6%%6%6%0%%%4% %
e AELECTRIC| e



tCRP\——-

iRPS

tRPC
TCHS

DYNAMIC RAM CARDS

MITSUBISHI MEMORY CARD

TRASS

CSR

trp

=

CPN

tRPC

Vlli

Self Refresh Cycle (Note 25, 26)

ROW
ADDRESS

tASR

XK
96%0%%%% %"

NN

e edele
SRS
g X X X

AN N A
’0'::’:::
QRS
Pa%e%e%e%e%

NN S PN X
AR
atatetetetetete%e%s

-
<2

",
%

%5
5%

AN
X
(X X

%a%ee %

'..
Q0%
e %%

b
<

AN S
KRR

0.0
6% %%

v
oo

P!

5%

NN
33
be%e%

s
S5
.
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Note 26 : SELF REFRESH ENTRY & EXIT CONDITIONS

(IMn case of distributed refresh
The last/first full refresh cycles (2 K) must be made within tys/tsn before/after self refresh, on the con-

dition of tNs = 32ms and tsn = 32ms,

tNs tsn |
7
ST HEn
............... i - I R
i { [ ‘ Pt |
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
{2K/32ms> {2K/32msD>

(21in case of burst refresh
The last/first full refresh cycles (2 K) must be made within tys/tsn before/after self refresh, on the con-

dition of tNs+tsn = 32ms,

NS I tsn

U M

BURST REFRESH BURST REFRESH
{2 K/32Zms> {2K/32ms}




