MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

1x1Mx32bit DRAM Card
2x1Mx32bit DRAM Card

Connector Type

Two-piece 88-pin

MF14M1-J17ZATX X |
MF18M1-J17AT XX

DESCRIPTION

These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver 2.0.

These cards are made using industry standard tM X
4 Dynamic RAM and interface IC'sin TSOP,

FEATURES

m Operating Voltage : Vec= 3Vt 5%

m All inputs expect RAS inputs are buffered.

m Standard card size : B4 mm (W) X 85.6 mm (L)
X3.3mm(T)

PRODUCT LIST

m 88pin 2 piece connector type,

m RAS only refresh mode, CAS before 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.
Laser-Printer, FAX etc,

Product item | Memory Data bus Access time Connector Number of QOutline
No. | Type name capacity width (bits) (trac) (ns) type pins drawing
No. 1 MFE1AM 1 -JITATXX . 4MB
R e e - 32 70 Two-piece 88 88P-002
No 2 MF18M 1 -JITAT XX 8 MB
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT (NoT)

. t T
Pin Symbol Function 1 PNLn ‘ Symbol ! Function
1 |GND | Ground 1745 [GnD | Ground

2 |DQO ' |6 & DQ1g )

3 DQ1 1 47 DQ19

4 l DQ2 | 48 |Da20 , |

5 DQ3 | Data 1/0 s ‘pazi | |

6§ |DQs4 ! 50 !pa2 { Data 1/0

1 |pas | st 0oz |

s Ipas . 1 52 | DQ2 [ }

9 N.C. ‘ No connection ‘ 53 | DQ25

10 bDQ71 Data 1/0 54 N.C. .
11 | Vee _ Power supply voltage | 55 ‘ N.C. ‘ No connection
12 N.C. No connection | 56 GND Ground

13 ‘ Ao } ) { 57 LAY )

14 A2 : Address input 58 A3

15 N.C No connection ' 59 A5 ' Address input
16 ‘ Ad Address input % 60 | AT

17 Vce Power supply voltage 61 A9 o

18 | A6 1 ) 62 ‘ N.C. No connection

19 | A8 ’ | Address input ' 63 | GND Ground

20 | N.C : 86 | N.C ~

21 ‘ NG i No connection 65 | NC. } No connection
22 RASD | Row address strobe 0 66 | CAS?2 Column address strobe 2
23 ‘ CASO l Column address strobe 0 67 ] GND Ground

24 CAS1 | Column address strobe 1 63 CAS3 Column address strobe 3
25 Vee ( Powre supply voltage 69 | N.C No connection

26 | RAS2 Row address strobe 2 ‘ 70 WE Write enable

27 1 N.C. i No connection T PD1(GND) Presence detect 1
28 | PD2(N.C.), Presence detect 2 72 |, PD3(GND)| Presence detect 3
29 | PD4(GND)| Presence detect 4 ‘ 73 GND Ground

30 PD 6 (GND)| Presence detect 6 | T4 PD5(N.C.})| Presence detect5
N N.C. W 75  PDT(N.C.) Presence detect?
32 ' N.C. |+ No connection | 78] PD 8§ (GND)| Presence detect 8
33 | N.C. 1 ) ( 7 | N.C.

34 | DA Data /0 78 | N.C. ( No connection
35 Vce Power supply voltage 79 N.C.

3 [ DQ10 | Data 1/0 [ 80 |Daqo2r

37 N.C. No conneciton g 81 DQz28 ;

38 Qi W 82 DQ29

39 'DQiz | 83 | DQ3O [

0 |pas | n ] DQ3! Data 170

s |DQd Data (/0 | 85 |DQ32 ]

42 DQ15 86 DQ33

5 Dats | 81 | Do ||

44 GND Ground 88 ‘ GND Ground
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT (No2)

ELECTRIC

F;\jiln Symbol Function PN\un Symbol Function
1 GND Ground 45 GND Ground

2 DQo ® 46 DQ18

3 DQ1 47 DQ19

4 DQz2 48 DQ2o

5 DQ3 > Data /0 49 DQ2t

6 | DG4 50 | DQ22 Data 170

7 DA5 51 DQ23 i

8 DQ6 ’ 52 DQ24 ;

9 N.C. No connection 53 BQ25 :

10 |DQarT Data 1/0 54 | N.C. b v

11 | vee Power supply voltage 55 | N.C. . No connection

12 N.C. No connection 56 GND Ground

13 Ao | Add ) 57 | Al

1 A2 ] ress input 58 | A3

15 N.C No connection 59 A5 , Address input

6 A4 Address input 80 | AT i

17 Vce Power supply voltage 61 A9 j

18 A6 62 I N.C. " No connection

19 As Address input 63 | GND | Ground

20 N.C. | 64 i N.C. | No connection

21 N.C. | No connection 65 RAS1 | Row address strobe 1
22 RASD Row address strobe 0 66 CAS2 Column address strobe 2
23 CASO Column address strobe 0 67 GND Ground

24 CAS1 Column address strobe 1 68 CAS3 Column address strobe 3
25 Vee Powre supply voltage 69 | RAS3 Row address strobe 3
26 RAS2 Row address strobe 2 70 ' WE Write enable

27 N.C. No connection 71 PD 1 {GND)| Presence detect !

28 PD2(N.C.})| Presence detect 2 72 PD 3 (GND)| Presence detect 3

29 PD 4 (GND}| Presence detect 4 73 GND Ground

30 PD 6 (GND)| Presence detect 6 74 PD5(GND)| Presence detect5

31 N.C. 15  PDT(N.C.)| Presence detect7

32 N.C. L No connection 76 PD 8 (GND)| Presence detect 8

33 N.C. J 77 N.C. l

34 DQ9 Data 1/0 78 N.C. . No connection

35 Vce Power supply voltage 79 N.C. J

36 DQ1o Data 1/0 80 DQ27 3

37 | N.C. No conneciton 81 ' DQ2s i

38 | DQMH N g2 - DQ29 !

39 |DQ12 83  DQ30 i

40 |DQI3 8 DQ3 : Data 1/0

4 |pou Data 1/0 85  DQ32 ?

42 DQ15 86 | DQ33

43 |DaQis J . 81 | DQ34

44 | GND Ground | 8 | GND Ground
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No1)
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BLOCK DIAGRAM (No2)
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

Input input/output i
Operation ; RAS | CAS WE I‘ Row (23[;::52 input output J Refresh ‘{ Note
Read © Aot oacT | nac - ap APD  OPD | VLD . YES  Pagemode |
Early write ACT ACT  ACT | D APD VLD | OPN | YES { identical
RAS-only refresh , AcT | NAG . DNC APD  DNC | ONC | OPN  YES | |
CASbefore RASrefresh ACT © ACT ~ NAC~ DNC | DNC | DNC | OPN | ¥E&S = 74
Self refresh i ACT 4 CACT NAC  DNC J,,,DNLJ?NS;, 0PN | YES
Standby ' NAC ° DNC DNC } DNC , DNC DNC | OPN NO
Note 1 : ACT : active, NAC : nonactive, DNC : don't care, VLD :valid, APﬁD;; applied, OPN :open
0dd numbered RAS signals {(RASI1, RAS3) and even numbered RAS signals {RASD, RAS2)
shouid not be active at the same time during Read and Early Write cycles.
This comment does not apply to MF14M1-J1TAT X Xseries cards.
ABSOLUTE MAXIMUM RATINGS
Symbol ! Parameter Conditions Ratings Unit
[ vee  [supplywoltage o o ~0.5~4.5 v
Vlrmihm ' V|"H[7)lrlitrVO|tage - ; With respect to GND ); :75"’;1? o 7\/
”Vo 1 (ijﬁtprut voltage ‘ ! T *075'\/4. SW 777\ ﬁ{/:g
o - ‘ Output current 7*11‘4 50 mA
Py Power dissipation Ta=25C = Noi ,,,,i Nez w
! 8 ‘ 16
7 Topr o Operétmg temperature B T 7 6:55 B o C N
717'75;; B ‘;VStorage tempe;ature - ﬁki  —a0~80 77]7 c
RECOMMENDED OPERATING CONDITIONS (T,=0~55C, unless otherwise noted) : (Note?2
Symbot Parameter b Unit
Min Typ. Max |
Vee  Supply voltage B Taas | 33 | 3465 | VW
C;ND TSupply voltage 0 ; 0 1 0\ V
Vin " High input voltage 20 Covee v
ViL 7 *7 Low input voirtargre o ”WO 77777 "0:78 ﬁ 1
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) : (Note 3)
| , Limits
Symbol i Parameter Test condition e - Unit
1 Min. Typ. Max.
i S , T e
VoH ' High-level output voltage “loH=—2mA 2.4 vee Y
G - |
VoL Low-level output voltage loL=2mA 0 0.4 v
| No.1 No.2 No.1|No.2
| ff- tput t ovsEv =V = ] ¢ A
oz : Off-state cutput curren out cc 10 ~20 10 | 2
I
| 0V=EVinsVee
| - 40 A
1 nput current other input pins =0V 40 7
leet(AV) Average supply current from  HAS,CAS cycling EO‘1 No.2 mA
CCHANYI 1 yee, operating (Note 4, 5, 6 tRC=twC = min, output open 600 | 610
Suoply current from V RAS=CASzVcc—0.2V No.1|No.2
Icc2(AV) PRIy Cul N ce other input pinsz Vgg—0.2V mA
Standby {(Note7}
or=0.2V output open 0.50.8
ICC3(AV) | Average supply current from RAS cycling, CAS= ViH Ei‘l No.2 mA
¢ Vg, refrashing (Noted, 6) ' trc=min, output open : 590 | 1160
lcca(Ay) | Average supply current from RAS=V _, CAS cycling f No.1No.2: A
¢ Vcc, Page-mode (Noted,5,6) | tRc=min, output open 1 560 | 580
Average supply current from | CAS before RAS refresh No.1|No.2
lccB(AV) Vce, CAS before RAS refrash | cycling ed— mA
mode (Note4, 6) tRC = min, output open 490 | 970
CAS before RAS refresh
,C,Y,(?“”Q No.1{No.2
Average supply current from WE=zVce—0.2V
lcc8(AV) Vce, Extended refresh mode other input pins2Vcc—0.2V ——t mA
(Note 7 ) or=0.2V, output open
tRC=125us, tRAS=tRAS(mMIN) Py 2
~1us '
Average supply current from | oo e WE > _ |[No.1/No.2
lcc9(AV) Ve, Self refresh mode 52\? CIAS:D' va, WE=Vec ; |~  mA
i (NoteT) - £V output ope N
Note 3 : Current flowing into a CARD is positive, out is negative.

4 :lcet

Specified values are obtained at the fastest cycle rate,

5 :lcet

(AV) and lcc 4

(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=VIL and CAS VIH,

(AV),lcc3 (AV), Icc4 (AV) andlgc6 (AV) are dependenton cycle rate,
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

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

Symbol Parameter

Limits

Access tlme from CAS \Note 8, 9)

tRAC Access time from RAS (Note8 10‘
tcaa Column Address access time (NoteS 113
1OFF Outputdlsableume after CAS high {Note 12)
Note 7 : An initial pause of 500 .5 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 load circuit equivalent to 100pF and Vo =2.4V(IoH=— 2 mA), VoL =0.4V{lgL=2mA), The
reference levels for measuring of output signals are 2.0V (Vor) and 0.8V (VoL).
9 : Assumes that tRcOZtRCD{max) and tASCZtasc{max).
10 : Assumes that tRcDStReD(max) and tRADStRAD (Mmax).
11 : Assumes that tRADZtRAD(max) and tascStasc(max).
12 : toFF (max} defines the time at which the output achieves the high impedance state (MF14M1-J1ITATXX : loutl <

Wu A, MFIBMT-UITATXX @ loutl =202 A) and are not reference to Vo (min) or VoL {max).

TIMING REQUIREMENTS (Ta=0~55C, Vcc=3.3VE5%, GND=0V) : (Note 13, 14)

s | p Limits Uni
mbao arameter - nit
i \ Min. Max.
tREF J Refresh cyc\e nme : 128 I ms
tRP RAS hwgh pulse wwdth ns
{ tRCD Delav time, RAS row to CAS !ow (Note15\ ns
tcre Delay time, CAS hxgh o RAS \ow \Notels) ns
- T AR T I > ]
tRPC Precharge to CAS actlve txme ns
,—~~_‘4L_, S — — - - ’_“¥_
tcPN ‘CAS high pulse wldth ns
tRAD Column address delay time from RAS Iow { Note 17\ ns
tASR W address setup time before RAS low ns
[tasc *c | dd tup t b”fW\cX'sx (Notel 5 10 ns
t umn addre i e
|_tasC | tolumn address setup time before ow (Noterdy ... 5 ——t
tRAH Row address hold tlme after AS 10 ; | ns
- T T — i S I -
tCAH Column address hold time after | 15 ‘ ns
t7 ~ Transition time (Notel9) 3 ] so | ons
Note 13 : The timing requirements are assumed tT7= 5 ns.
14 Vin(minj and ViL(max) are reference levels for measuring timing of input signals,
15 1 tRCD{max is specified as a reference point only.
If tRCD 2 tRCD(mMax), access time is defined as tcac and tcaa.
16 : tCcRP requirement is applicable for all RAS/CAS cycles,
171 trRaD(max) is specified as a reference point only,
If tRaDZtRAD(Max) and taSC=tasc{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 : 17 is measured between ViH(min) and VL (max).
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

Symbol Parameter
iilgcﬂ Read cycle time )
tRAS RAS low pulse W|dth
tCAS CAS iow pulse width
tcsH CAS hold time after RAS low
tRSH RAS hold time after CAS low
tRSC 1 Read setup tnme before CAS low
tRCH | Read hold time after CTAS high
tRRH | Read hold time after RAS high
Write Cycle (Early Write)
Symbol Parameter
IWC B Wrcte oyc\e nme o ) -
tRAS RAS low pulse width
tCAS CAS lowpulsewidth g 2 0 000
tcsH ‘CAS hold time after RAS Iow 10 | ns |
tRSH RAS hold time after CAS Iow 27 _ns
twCs Wrute setup time before CAS Iow i L | s
twCH TWrste hold time after CAS low | 15 | ns |
DS ' Data setup time 10 | hs “
tDH Data hold time after CAS low 22 ns
Page Mode Cycle (Read, Early Write)
I annts
Symbol Parameter | [ — — Unit
Mln : Max
tpc | Read, Wme cycle t\me | 55 F ns
tep TAS h|gh pulse width 0 ns
tRAS RAS low pulse width ( Note 20y 125 | 100000 ns
Note 20 : tras(min} is specified by the following formula as two cycles of CAS input are executed.
tRAS{MIin) =tcsH(min} +tpcimin).
CAS before RAS Refresh Cycle (Note21)
! Limits
Symbol ! Parameter e —— == Unit
Jr Min. Max 7
tCSR \ CAS setup t\me for CAS before RAS refresh ‘ 20 ns
tCHR LAS nold time for CAS before RAS refresh 15 ns
Note 21 : Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
Self Refresh Cycle
‘ ‘ Limits
Symbol | Parameter | SRR ——- -1 Unit
! ) Min. { Max.
tRASS RAS low pu!se width 100 vs
IRPS ‘ CAS high pulse width 130 ns
- S - - — e e e
tCHS RAS hold time after RAS high ‘ —-50 ns
3—36 MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Timing Diagrams  (Note 22}
Read cycle
_ tRC j
tRAS tRP
tesH
Vi — r \
s \ /
Vi A /
tcrRP tRCD tRSH tRPC  ICRP
‘ t ;
. VIH ! CAS !
\
ViL tRAD tCPN |
tASR |
tASR | | IRAH tasc|| tcan | <_4
v Fow oL N Fow
A0~AD ADDRESS ADDRESS R RS ADDRESS
ViL otetetetetetededes X
tRCS
|
Wi Vin LIS
WE CRIIELRAIRS
SRS
ViL
tcAC
tCAA
DQO0 ViH Hi-Z )l 1
~DQ34 { DATA VALID fr
ViL \ '
tRAC
ST
SRR )
Note 22 : 0:0:0:0:0:0 indicates the don't care input
Feleteteded
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Early Write Cycle

twe

iRP

tRAS

|
2
w
=<
I
—
-t
N
S~

tCSH

tRPC tCRP

tCRP tRCD TRSH 'é>
ViH ICAS (91
cAs N /

tASR IRAH tASC tCAH tASR

w

R R RARIIIIRZN
G55
RREIERRAS

-0.9.9.0.9.9.9.9.9,9.3

VIiH 7ot

S0 N 4 '4 3
AD~A9 Jodetetetetess; ROW COLUMN
HIREN  ADDRESS ADDRESS

XX XX XXX

twces twCH

B SRS
A.O’Q.O.0.0‘0’0.0.0.0’0’0.0’0.0.0’0.000.0‘0’0’0 90 9.9.9,9.0.0.9.9.0.

| tDS tOH

VIiH —rororoooos ST STSSTSTSTSTSTSY e
e T S O N
190969099, 8,0.0.9.0.9.9.9.9.0.9.0.9:0.8.0.0,
DATA VALID SRS

SRR SRRRRHRIRRNIALRS
CKIEAKXL, LRI

R LRI HIRRER
2030262 20%6% 0% %2636 %2656 % 2630 % %o e %%
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RAS only Refresh Cycle (Note23)
tRC '
R
tRAS

ViH
RAS N

Vi ~

tCRP

CAS Vi 2SRRAIH RS
cas s !

V| SRRRERRARIAY ‘

tASR tRAH tASR
>
ViH . - -
I ARAH R R R R RS RK AR AR KRR K IR AIK KR K KX K KRR RKK XX XA L
AO~AQ SIELLIN R IR EIIRIIXITIANKN ROW
500K R GOGELHRILIRIHCARNN SRRSO ADDRESS

vy 2R X E 0202020702020 20 262020202026 %02020 22626202 2% 202020 2 0 Y ¥
DQo ViH Hi-Z
~DQ34

ViL

Note 23 : WE =don’t care
y (Notez4)
CAS before RAS Refresh Cycle  (Note24
tRC L tRC
i
% tRAS | tRP tRAS
RAS N
tRP
tCHR

CAS

X2

SRHLHIRRXL

$.9.9.9.9.3

pao VIH

919.9.9:97020°0-9-09-
19090000 9080909,9:0,0.0.9.9 0.9
0. 0.0.9,9.0.0 09090 0.0.0.0.90.9.9.9.90.0.0.9.
000000000.0’0.0.0.00:00.0’0’0‘0.0
X

LR

oo

BIEK

90%%%

505

'0;"0;0;0.’
o0 20%6%
52020850555
LRRREERRELARSERRRRERKR

XK XA K AASOSISAAAR A
RIRRLRELIIELLILEKIRES

e oS R R SRR

RERERRELLAIEIERERRRLRRELEILE

80 9.9.9.4 KXXXX

~DQ34
Vil

Note 24 : WE =V iH
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Page-Mode Read Cycle

tRP
| tRAS
1
— ViH —\
RAS / \
ViL % —
! . tRSH
tCcsH | PC | |
tCRP tRCD tcas | tcp tcAs tcp ICAS |
ViH T —
r \ [ \ s \ !
ws ST e N NN
Vi ( t t
ASC ASR
tasr | |trRaH tasc| | tean TASC | tean | [tcan .
[
ViH
A0~AD ROW  JAXAf COLUMN fCOLUMN ) X S0
ADDRESS ADDRESS- 1 ADDRESS- 3 | ADDRESS
ViL K 7 X ‘ % | 7
tRCS tRCH trRCcs tRCH tRCS tRCH
—=t < bl
- ViH #\
WE
v ‘ IRRH %
L \
[
EjF CAC tO;F
tCAA
3‘3334 Vin f DaTA X f DATA )
Vil \VALID- 24 (KVALID%)}

L TRAC




MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

B!
w

o
7
w

AO0~A9

=|
™

0Qo
~DQ34

tRAS

tPC

ce N

tcAsS tcp
!_\\ 1

tRSH
tcAs

tAsC tASR
tcaH

S
0RRREIRELHIER

| r—)
f COLUMN ROW
 ADDRESS 3 ADDRESS

twcs | [tWCH

twCs twWCH TWCs twcH
070,
0 <) |
> ..0 g
. X |
|
IDH tDs l IDH tDs iDH
x \
KA A XA AR
DATA DATA f DaTA R REERBLERRLS
VALID- 1 VALID- 2 SRRIRALRRK
k b VALID-3  FRRRERRK
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Self Refresh Cycle ( Note25,26)

R . tRPS
ViH / tRASS ‘
RAS / }A
ViL
tRPC tRPC tCRP
TCPN |
tCHS
. ViH tCSR |
CAS
ViL ?
\
Vit -
R R S S S S S S ST L RS T TR
AD~A9 LR R R A RIS SRRLIELLLIRGLEN
o R S RIS ol s tetatoretatetatetetoteleds ADDRESS
vV L “..QAQAQAQAQ.O.QAQ.O.‘.0....."0.....CAOAQA...AQAQ.‘.O.QA.AQAQAQQQA.A.A..O.OAQAO.QA XXX .QA0ACYOAO...QA...A.AQAQAQ.O.QI
DQo ViH Hi-Z
~DQ34

Note 25 : WE =V R
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Note 26 : Self refresh sequence

Two refresh 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
1.1
(A) Timing diagram

Distributed refresh during Read/Write operation

Read/Write Self Refresh Read/Write
=< =
INSD . 'RAs§<300ms _ tsND
. \ / ¢
RAS
!
last first
refresh cycle refresh cycle
Table 1
. Read/Write— Self refresh—
Read/Write Self refresh Read/Write
CBR distributed
<
refresh tNSD HISND S 16. 4ms
RAS only
< <
distributed refresh | NSD=164s tnsp=16xs
(B) Definition of distributed refresh
tREF
tREF/1024 tREF/1024
[
— pE—
RAS \_/—
refresh | read/write refresh | refresh ' read/write
cycle cycles cycle cycle cycle

Definition of CBR distributed refresh
The CBR distributed refresh performs more
than 1024 constant period (125 4s rmax) CBR
cycles within 128 ms,

Definition of RAS only distributed refresh
All combinations of ten row address signals

(Ag~ Ay are selected during 1024 constant

period (16 zs max) RAS only refresh cycles
within 16. 4ms,

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

1.1.1 CBR distributed réfresh

e Switching from read/write operation
refresh operation.
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 self refresh opera-
tion should be set within tnsp (shown in tablel).

to self

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 RASonly distributed refresh

e Switching from read/write operation to self
refresh opration,
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 falling
edge of RAS signal at the start of self refresh
operation should be set within 16 i s,

e.Switching from self refresh operation to read/
write operation,
The time interval tsnD 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,
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1.2 Burstrefresh during Read/Write operation
(A) Timing diagram
Read/Write Self refresh Read/Wtire
< t
tNSB tRASS<300ms tSNB
— —
s\ /7 \
I
First Refresh cycles Refresh cycles Last
refresh cycle 1023 cycles 1023 cycles refresh cycle
Table 2
Read/Write— Self refresh—
Read/Write Self refresh Read/Write
CBR burst refresh © tNsB<16.4ms i ISNBS16.4ms
; ] I ]

RAS only burst : .

refresh \ tNsB+tSNB=16.4ms

(B) Definition of burst refresh

16.4ms
]l
Y

py)
>
w

WAVAVE

Refresh cycles
1024 cycles

Definition of CBR burst refresh
The CBR burst refresh performs more than
1024 continuous CBR cycles within 16. 4ms,
Definition of RAS only burst refresh
All combinations of ten row address signals
(Ag~ Ag) are selected during 1024 continuous
RAS only refresh cycles within 16. 4ms.

1.2.1 CBR burst refresh

¢ Switching from
refresh operation.
The time interval tnse from the falling edge of
RAS signal in the first 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 tsns 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.

read/write operation to self

Read/Write cycles

1.2.2

® Switching from
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 tnss (shown in table 2).

® 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 tsys (shown in table 2).

RAS only burst refresh
read/write operation to self
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2. In case of trass=300ms
(A) Timing diagram-A

Read/Write

Self refresh L Read/Wtire

e
=T

INSD=16.4ms

tRASS Z300ms

T
. tSND S 16.4ms

last
Refresh cycles

Timing diagram-B

first
Refresh cycle

Read/Write L Self Refresh | Read/Write
> >t
tREFZ16.4ms tRASS2300ms tREF=16.4ms :
RAS \ / ‘
A
1
Refresh cycles Rgfresh cycles
1024 cycle 1024 cycles
Table 3

Read/Wriite

CBR distributed refresh

RAS only distributed refresh
CBR burst refresh
RAS only burst refresh

Read/Write—Self refresh

Timing diagram-A

Timing.

Seif refresh—Read/Write

Timmkg diagram'A

diagram-B ’ Timing diagram-B

(B) Definition of refresh
The sameas 1. 1-(B)and 1. 2-(B)

2. 1.1 CBR distributed refresh

® Switching from
refresh operation,
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 tsnD 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,

read/write operation to self

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,

2.1.2
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