VITSURISY LSS

M5M410008BP,J,L,VP,RV-7,-§,- 10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

{ESCRIPTION
This is a family of 1048576-word by 1-bit dynamic RAMs,
“zbricated with the high performance CMOS process, and
is ideal for large-capacity memory systems where high
speed, low power dissipation, and low costs are essential.
The use of triple-layer polysilicon process combined with
silicide technology and a single-transistor dynamic storage
cell provide high circuit density at reduced costs, and the
use of dynamic circuitry including sense amplifiers assures
low power dissipation. Multiplexed address inputs permit
both a reduction in pins and an increase in system densities.
in addition to the RAS-only refresh mode, the hidden
refresh mode and CAS before RAS refresh mode are
available.

FEATURES
RAS CAS Agdress Cycis Power
Type name access access access time dissipa
nime time tirre ton
(max. ns) | (max ns) | {max ns) | { nin 0s) | {typ mW)
= - e A B
M5m410008-7 70 20 35 140 230
M5M410008-8 80 20 40 160 200
M5M410008-10 100 25 50 130 175

® High performance CMOS technology
® Standard 18 pin DIP, 26 pin SOJ, 20 pin ZIP, 24 pin
TSOP

® Single 5V+10% supply

® Low stand-by power dissipation
275mW{max) . ............

® Low operating power dissipation
M5M41000BP, J, L, VP, RV-7. . .440mW (max)
M5M41000BP, J, L, VP, RV-8. . .385mW (max)
MS5M410008P, J, L, VP, RV-10..330mW (max)

® Unlatched output enables two-dimensional chip selec-

tion and extended page boundary

Early-write operation gives common |/O capability

Read-Modify-write, RAS-only-Refresh, Fast-Page-Mode

capabilities

CAS before RAS refresh mode capability

All inputs, output TTL compatible and low capacitance.

512 refresh cycles every 8ms

CAS controlled output allows hidden refresh

Wide RAS low pulse width for

Fast-Page-Mode ................ 100us (max)

CMOS Input level

APPLICATION

Main memaory unit for computers, Microcomputer memory,
Refresh memory for CRT

PIN CONFIGURATION (TOP VIEW)

q

DATA INPUT D —|1 E Vis (OV)
WRITE CONTROL
oot W ”E (7]~ 0 oataouteLT
ROW ADDRESS FAG —| 3 I3 ~7s COLUMN ADCRESS
STROBE iNPUT 20 2 ]*_ CASrrose npLT
N
Ne 8 § 15]+— Ag
w-G 2 [@-a
=3
pobRESS) A "E a -'__3]"' A7
v ADDRESS

INPUTS |

Az —.E
L A3 "E E*— Ag
svivee [ [10)— A4

Outline 18P4Y (DIP)

|
E“ Ag J\' INPUTS

DATA INPUT D —]

WRITE CONTROL - {,E

~ E Vss (OV)

[7s]— 0

:23._ AT COLUMN ADDRESS

STROBE INPUT

INPUT DATA OUTPUT

ROW ADDRESS RAS —{ 3
STROBE INPUT
NG

q z [
o
ne [ 2 E._Ag
-~
=S
w-G] § [@-e
ApDRESS | A "E « E" A1
INPUTS ADDRESS
Az "E E’]“ A [ NPUTS

A3 —-E E- Ag
(5V) Ve E - As

Outline 26P0J {SOJ)

[N—

ADDRESS INPUT Ag — | 14

|- r3]. =xc COLUMN ADCRESS
- v21+— CAS
DATA OUTPUT O = [3] i STROSE NPT
-l =7
- i Vss (0
DATA INPUT D —[5] o 55 (OV)
o 5 ril.. & wRiTe conrroL
RE === I [ INPUT
strose ot PAS —~[71 3 13
Py 2 8 NG
NC 9
L4 &
A Y 3 O NO LEAD
— Il
ADDRESS INPUTS ) 0 b4 8 1]
H- g A
Ay -3, @
-4 e A
Co2 L] Raul¥
(5Vivee  |'S) r ADDRESS
A oo 6]+~ Ay INPUTS
5 -
ADDRESS INPUTS F-! 18]+ Ag
Ay —[re) b
- 20]— ag

Outline 20P5L-A(ZIP)
NC: NO CONNECTION
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M5M41000BP, J,L,VP,RV.7, .5, 1(

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)IDYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)
—5,_0—_”‘— S—t
AOURESS NPUT  Ag —»[ ] 24} 0 NG [ i 3]+ A
£ ROW ADDRESS - -
O Eer s ©as [ stroe meut AAS <[] [ 2, a0oacss
3 o N _ - INPUTS

paaourrur Q= [ . ;IAV\\ADPD;{FZSS WAITE CONTAOL +[7] 05 g L

NG E ! SATAINPLT D *E E]. A
(V) Vss  [E] ] Ne ] [F] Voo (5V)
M5M41000BVP M5M41000BRYV
NG [F] [ voe (5V) (ov)vss [5] 0] e Ay
DATA INPUT D - ,E E‘ A NG E Zl. As
WEHTE LON‘LESLT W - -E [« A | aopress DATA OLTFLT Q- E E« Ag f&%ﬁ?s
{INPUTS COLUM S A E 73]
s pognsss FAS [0 mi SRS ORS [T e a
’ NC [ ( ( L5 avoaFss neeT - Ag 1] O {L Fi] As
27
Outline 24P3B-L (TSOP) Outline 24P3B-M (TSOP)
NC NO CONNECTION
FUNCTION number of other functions, e.g., fast page mode, RAS-only

The MBM41000BP, J, L, VP, RV provide, in

normal read, write, and read-modify-write operations, a

Tabie 1 Input conditions for each mode

addition to refresh, and delayed-write. The input conditions for each

are shown in Table 1.

Inputs Output
COperation T et —— Refresh Remark
w Row Column
L W e address aodress Q
Re1d NA DNC APD APD VLD YES
Wr te (“arly write) AC viD APD APD 0PN YES Fdas\ pagle maode
SRR - B el - — identical
Rewd Modity write aC VLD APD APD VLD YES
BeSanly refresh DN INC APD DNC OPN vEs | ]
Hitder refrest l DN: ONC DNC DNC VLD ves | ]
CAY sefore BAS refrese DN DONC DNC ONC OPN YES
Stres. t DN DNC ONC DNC 0PN NO ]
Note ATT active, NAT nonactive, DNC don't care VLD 219, ARPD app ied, OPN open
BLOCK DIAGRAM
[N rm’ AD[}HF sS ) -— Voo (5V)
S130BE INPLT CAS CLOCK GENERATOR
KOW ACDRESS RAS CIRCUIT «—{_J Vss(0v)
STROBE INPUT
WFITE CONTROL W
INPUT I
7 zz
i a w
B Su Je———( ) D DATA INPUT
:I <
COLUMN DECODER l o
Ao —] SENSE REFRESH ]
A, — R AMPLIFIER & 1/0 CONTROL
Az = B '
Az 2 5 a )
O o DI
J A i < o S¢ L o)ao oataouteur
Z w
ADDRESS INPUTS < Ag N L3 A MEMORY CELL S
Ae z & Ay | E (1,048,576 BITS) g3
A; &< g
@
Ag h
Ag
L —_—
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M5M41000BP,

J,L,VP,RV.
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FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditiors Ratings Un
Veo Supply voltage 1~7 v
V;,‘, Input valtage With respect to Vgg 1~-7 A%
Vo Qutput voltage - 1~7 \Y
B Output current 50 B m#e
F’F'd Power chssipation Ta 25°C 1000 nw
Topr Operating temperature 0-70 °C
i Tstg Starage temperature 65 - 150 °’C
RECOMMENDED OPERATING CONDITIONS (Ta - 0- 70°C. untess orherse noted ) (ote
E Limits
B Parameter —— ] Unit
ymbol B Min Nom | Max
R S . S R —
vVee Supply vaoltage 4.5 5 5.5 | v
Vsg Supply voltage 0 [4] ¢} \
- —_— — S
Vi High-level input voltage, all inputs 2.4 6.5 Y
Vi Low-leve! input voltage. all inputs -1.0 0.8 \
Netz 1 Al voltage values are with respect to Vgg
ELECTRICAL CHARACTER'STICS (Ta 0~70°C, Ve =5V £10%. Vs~ OV, unless otherwise noted ) {Note 21
iTits
wymbol Parameter Test condiinng — Unit
pin Typ Max
Y OH High-levet output voltage low = S5mA 2.4 Vece 4
VoL Low levet output voltage loL =4.2mA a 0.4 \%
¥ Off state output current Q floating OV < Vg,1°-5.5V 10 10 1h
Input current OV=VinNS 6.5V, Othec nputpins 0V 10 10 A
M5M410008-7 | . 80 ]
Average supply current from Vee y i RAS, CAS cychng — —
Leicay: M5M41000B-8 70 mA
operating {Note 3, 4) tag ~lwe = o ontpot ope —
M5M41000B-10 60
A § v N CAS V4. ouput open 2
gz (Av) verage suppy current from V- star d-by Note 8} — —_— - - mA
“ CAS <"V 0.5V, output open 0.5
Average supply current from V b= oo ———| RAS cveling, CAS Wiy [~ o E[‘) B
L AY) rage : ¢ | M5M41000B-8 70 mA
’ refreshing {Note 3i —— — e lpge mon, output open — S E
M5M41000B-10 60
M5M410008-7 RAT v A% bng 70
Average supply current from Vee S arass F— . v s ST g
¢ ) ~ - A
eatav) Fast page- mode (Note 3. 4} ¥M5Mil OD,O*B 8 1 tpg  min, output open e &0 m
M5M41000B-10 50
I —_— S kil 1 [
Average supply current from Vec ,M,SM,{IODOE;?_, CAS before HAS retrish cycling [ ,,7f7*80
CCE(AV) CAS bef: re RAS re‘resh mode M5M41000B-8 70 mA
(Note 0 s T = tre ~ min. output open — .
| | M5M410008-10 60
N2te 2. Current flowing into an IC is positive. ou: 15 negative
3. Iccrtavy. lecaiay). locatay) and icgea vy are 2ependent on cycle rate. Maximum current is ineasured at the fastest cycle rate
4. lceniav) and Iccagav) are dependent or o itput | ading Specified values are obtained with the utput open
CAPACITANCE (Ta 0-70C.Vge 5V +10% Vsg 0V, unless otherwise noted )
Limits
Symbol Pararr:eter Test cond:tions — Unit
| M Typ Max
G (a) Input capacitance, address inputs 3 oF -
Com Input capacitance, data input Vsg 3 ;;: ]
G (W) {nput capacitance, write control input f IMHz ! 7 pF
C: (RES) Input capacitance, AAS input V= 25mVrms ) i 7 707: -
C\(CAB) input capacitance, CAS input " | F) pg’?i
o l Output capacitance Vo " Vss, f=1MHz, V.:ZSmVrms | 7 B E)F
Note 5. Cyqay of ZIP 15 6pF (max)

MITSUBISHI
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M5M410008BP, J,L,VP, RV

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta 0-70°C. Voo =5V 110%, Vgs 0V, unless atherwise noted ) (Note €}

Limits
Syroal Parameter M5MA1000B-7 | M5M410008-8 | M5M41000B-101  Unit
Min Max Min Max Min Max
Toan Access time from CAS Noers) 20 20 s e
—t_,q:_;_ Access time from RAS (Note 7,9) 70 80 | . 100 ns
tca ;‘ Column address access time e (Note 7, 10} 35 40 x 50 ns
1 Cp;— Access time from CAS precharge o {Note 7, 11) 40 45 l 55 ne
K;_ Output low impedance time from CAS 1ow {Note 7) 5 5 5 ‘ | ns
toe = Output disable time after CAS high - (Note 12} 0 20 0 20 a I 25 ; ns

Nate B: Aninitial pause of 500us is required after power-up fo:lowed by any 8 RAS or RAS/CAS cycles befare praper 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
devise operation is achieved

Measured with a load circuit equivalent ta 2TT1 loads and 100pF

Assume that tREDImax) S TRCD 3N TASC 2 TasCima

Assumes that taep < tRCDImax) 31D traD S (RADImax) |f tRCD OF tRAD s greater than the ‘naxinium recommended value shown in this table, tgac will
increase by amount that trep of trap exceeds the vi-lue shown,

13 Assume that tRAD 2 tRAD(max) 204 1as¢C < 1ASCimax

110 Assume that (cp € Lepimant AN 1ASC 2 TASCImax)
12" 19gF(mex) defines the time at which the vutpu' achieves the high impedance state (lout £ [¥10uAl) and is not reference 10 Vor{min) ©f VOL{max)-

wow N

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast-Page Mode Cyciles)

(Ta=0~70°C, Voc =5V *£10%. Vss OV. unless othe wise noted, see notes 13, 14)

Limits
Swirear Parameter M5M410008-7 | M5M41000B-8 | M5M41000B-10|  Unat
Min | Max | Min | Max Min Max
B 8 8 8 . ms
| RAS high pulse wiohr 60 E 80 ns
Delay time, RAS low 0 CAS low Now 15 | 20 | G 25 60 25 75 ns
Delay ume, CAS high to RAS tow T {Note 16) 10 - ? 10 ns
CAS high pulse width T 10 w0 | "o ﬂSA;
Column address delaylne from RAS Iov:: : . (Note 17) 15 35 :: —20 \ 40 \\ 20 50 ns
Row address setup lime betore RAS !oww__ o 0 0 ‘ 0 ns ]
Column address setup time before CAS low {Note 18) | 0 10 0 15 0 20 ns
Row address h;_ld time after RAS tow - : T J 10 R ? i 15 n57 ]
Column address hold time atter CAS tow ] 15 T 720 Lo20 I ns
Transition time o (Note 19) I 3 507 B 3 50 ! 3 50 ‘ ns ]

Note 1.3: The im.ng requirerments are assumed ty = 5ns
13 Vikgem and ViLimgs) are reference levels for measurir timing of input signals
15 1RCOimex 16 specified as a reference point only {f tger 15 less than tRED{max). access time is trac. |f trep 15 greater than trep max). access time is defined as
tcac and tcaa as shown in notes 8, 10,
16" 1cge requirement s applicable for all RAS/CAS cycles
17 taaDimaxt IS specified as a refecence poirt onlv. If tr.p 2 *AADIMax) @3N tASC < tASCimax] . d€Cess tire is controlled exclusively by tcaa
18 tascimax) 5 specified as a reference point only . If treny 2 tacDimax and tasc > tasCimaxt. access time 1s controlled exclusively by tcac-
19 tr is measared between Vinimin) and V4 (max-

MITSUBISHI
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M5M410008BP, J,L,VP,RV.7,. 18, .10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits ;
Symbol Parameter M5M41000B8-7 | M5M41000B-8 | M5M410008B- \76 Unit
WMm Max Min Max Min Max -
Read cycle time - 140 160 190 -';\“‘k‘
BAS low pulse width T 70 | 10000 80 | 10000 | 100 | 10000 |  ns
CAS fow pulse width T 20 10000 20 10000 25 10000 ns
1 e CAS hold time after RAS low T 70 T 80 100 ns
K 1SH FAS hold time after CAS low o 20 20 25 s T
[ 1 WS Read setup time before CAS low T [t} 0 0 ns
hf ;(;H Read hold time after CAS high T {Note 20) 0 1 0 0 ns
_rmn Read hold time after RAS high T {Note 20} 10 T 10 10 s
_-i_im, Column address to RAS setup time 35 40 50 ns
1 w0 Precharge to CAS active time o 0 o 0 T ne
Not- 20 Either tacy Of trRrH Must be satisfied for 4 read « scle
Write Cycle (Early Write and Delayed Write)
Limits \
Symbol Pararneter M5M41000B-7 | M5M410008-8 | M5M41000B-10 | Umi
Min Max Min Max Min Max
Write cycle time T 140 160 190 ns
RAS low pulse widih T 70 | 10000 | 8o | 10000 | 100 | 10000 ns
TAS low pulse width T 20 | 10000 | 20 | 10000 | 25 | 10000 ns |
TAShold time after RAS low 0 [ 80 100 Ths |
RAS hold time after CAS low T w0 | 20 25 e |
Write setup time before CAS low T (Note 23) 0 T a 0 ‘ ns
tweon Write hotd time after CAS tow T 15 15 20 ns |
_twp Write puise width T 15 T 15 20 ns )
_t[;s Data setup time T 0 0 0 T s
—E-[ ™ Data hold time after CAS law o 15 T 15 20 - ns

z MITSUBISHI
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M5M410008BP,J,L,VP,RY-7,-B,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Syrtol Parametes M5M410008-7 | M5M410008-8 b1
Min Max ‘ B Min ‘ Max
*ﬁwr; N Read-Write cycle ime i o (Note 21) 165 ! 185 s
_l_p:M-;E T Read-Maodify Wnite cycle time - {Note 22) 165 # 185 L ns i
RAS Jow pulse width 95 10000 | 105 10000 130 10000
TAS low putse widih e a5 | 10000 45 | 10000 | 55 . 10000 s
 TASnadtncater RASIow 95 105 130 s
FAS hold 1 = after CAS low T e | ] s 1 ss s |
Read setupT 1 betore CAS low 7 0 0 0 ns |
" Delay tive, UAS low o wiite low o (Ncte23) | 20 20 25 ns
- New23) | 70 80 100 ns
T T 20 D 25 ns |
BAS hold time alter write fow T 20 o 20 25 { ns |
Write pu‘s;;;\‘alh T 15 ; o 15 20 ns i
Data sevxE?v’ve o 0 0 0 ns
) lﬂ[n T 67(19 hn:l/dTn:alter wvwl—(——lt_,»;* T 15 15 4 20 ns -
7[;@”,7 T Detay time, address 1o write low T (Note 23} 35 40 S0 ns )
Nete 7 tawe 18 specified as T RwC(minl = TRCDImax) * 10WD(m- + LawL {mint * 1RP(min) + 31T
2 tamwc 18 specified 34 IRMWCImin) = TRACImax) * TRWL mim * tRP(mint *+ 317
3 twes. TRWD. lown A0d tawD do not def ne the limits of operation, but are included as electrical characteristics only
When Twes = TWCSie . dr earlywrite cycle is perfore ed. avd the data output keeps the high-impedance state. When tawp 2 tRWD(min). IcwD 2 tcwoimin) and

CAWD =2 'awDumn) 1 read-write cycle s perforined, an s the aata of the selected address will be read out un the data output. If neither of the above condition is

.at sfied, the conditi i of O at access time ang until © 35 cons back (o Vi) is indeterminate

Fast Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycles)

Limits
Svirto Parameter M5M410008-7 | M5M41000B-8 | M5M410008-10 Unit
Min Max Min Max Min Max
) ~ast Page made c ycle time T 45 50 60 ns
Zast Page mode RAW, RAMM cycle wee 70 T s 30 ns |
RAS low pulss width for read, write cvioﬁ o 115 100000 130 100000 160 100000 ns
r}jst\_low pulse width for read ycle T 20 10000 20 10000 25 10000 ns
AT high oule width T (Note 24} 10 25 10 25 10 25 ns
Usig - RAS hold tn'e after CAS low T 20 20 25 ns
Note z4  1epimax) 15 specifiea as a reference point only 1f top., 4y S0 top, access time is assumed by 1cac
CAS before RAS Refresh Cycle o 25
[ Limits
Sv b Pararmeter MSM41000B-7 | M5M41000B-8 | M5M410008-10 | Unn
Min Max Min Max Min Max
R YO T T T R BT " z
t cHet CAS hold ume for TAS betore RAS refrish 15 15 20 ns
[ tapc | Precharge o CASacuvetme 7o | 1 o 0 s

Note 25 Eight or more CAS Lefore RAS cycles instead of eign RAS cvcles are necassary for proper operation of CAS before RAS refresh mode.

MITSUBISHI
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M5M41000BP,),L,VP,RV/.}

- -

by 3

Fye ity =10

-

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Timing Diagrams iNote 26)

Read Cycle
tac
(PSS —
tras lre
e " <
csH
P B 7 3
o ViH ! f
RAS !
Vip —
terp . _teeco _ trasH | ‘t_ﬁ_ic tore
o Teas ] r
R Vi — 3 F :
CAS /
ViL —AN
I
Yrap URaL tasn
[Afi t ran tasc tcan toew
— r 7
. Vi ROW ":000 ;0;0'. COLUMN ROW
Ac~Ag .
Vil — ADDRESS ‘A’A A’A ADDRESS ADDRESS
Thcs
[‘-—» L—IRRH
_ Vin — (
W
Vie — \

i

URCH
Vin — (XXX KRN KI I
Vo R
tcac
i tcas Lorr
SO v —
! oLz
://OH : H.Z @ DATA VALID > Hi-Z
L Urac
| S

Note 26 Indicates the don’t care input
o Viriminl £ VIN € ViHimax) O YiLimin) S VIN € ViLimax)

/

/ / / / Indicates the invalid output

* MITSUBISHI
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M5M410008BP,J,L,VP,RV.7, .1}, -10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Early write)

twe
T T tosh trp
«"—i: B tRas
__—),

e T \ / I

t gRp . lﬂ_oq tRsH i tRPC tcrp

tcas .‘
Vig — X 3

S \ / N

tasa| | tran tasc tcan tasm

e 1hs0 sse)
s Vig — ROW XXX Ay COLUMN b 0'0'0'0'0'“""'""""""""v"’ """‘Q ROW
ST i i e =

twes : tweH
i twe
v — TGRS KX KX R TS
wo o TR, | RN R R
" DS famn] ‘ —-»-ED—&*.
o~ TN o e N KT XXX
o RN T
a ://CH : .
MITSUBISHI
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M5M41000BP, J,L,VP,RV.

L Dnt D8

7,085,100

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Delayed Write)

twe
TﬁA— T : - URas ‘7t~;pﬁ”‘)
Vin —
o )
" S o togw g
Lorp L teo asn ’L (lnpc tere |
o tess .
Vin — ) ;
© Vi _M [ X ‘/: |
ol | ALV tean . lowe | e Lase|
IH 1 ROW OO OLUMN G 1 ‘ ROW
i A 1 I 3
awL
Uaey [ *gi__ll”i_:i
_ Vin: = XOOOOOOOOTOOOONX X T | [’— 5 (XY
o XSRS N\ R
- twon] | \I‘F’J
Ipste {0 ‘
L~ I YIS oo T
SRR 4 A AC RROHES | e R
- wloeE
ooz
Von — . 7 // / Hi-
o W :
* MITSUBISHI
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M5M41000BP, J,L,VP,RV. 7, ., -1.0)

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

_— tawe .
- - tosm e lap
e tras o
S
o Vi —
ZE R /
n. { 3 -
L ore| | 'moD . hsk tapg tcap
H teas
Vil — ‘_, 3 ; {
r\f) \{ \ /
Vo — N
taen
tasa| [ taan , ) tean fowe Leen tasR|
| H——*«»{ LY S r——
Ag -2 Vi — 4 ROW > COLUMN ROW
07 vie — ADDRESS ( ADDRESS ADDRESS
I
L tawn e TawL o
TRCSI— N twe
._ Vil — AN \
W
Vie tewn
o i tRwWD
| Uogtesl e 1B
J— 7 B AN NVNANAANANANAAAANN
Vi — J K \.A.A’A‘A‘A’A‘A’A’A’A’A’A’A’A’A’AA’A
Lcac
Tcaa t
- OFF
i teuz
DR
v - r
0 o B @ DATA VALID \ Hi-Z
VoL — I 4
-~ 'mac —

z MITSUBISHI
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MITSUBISHI LSIs

M5SM41000BP,J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

RAS-only Refrash Cycle (ot 27

» trAs )
- 3 '8
ViH —

torp trec o

Lasp tRAH tasm

Bl

P!

nt
="

Vie —

e o T Y TN o
S s I

Von —
Q Hi-Z

VoL —

Note 27. W, D = don‘t care, Ay may be Vig 07 V(.

CAS before RAS Refresh Cycle inow 26

the tac
tre T }—_R_A 35 tras
o Vi — p s
e Vie — trpc Z tap \r; 1Z tap \——
o
) tcun ¢ Tesr t oHR
CSR pe———— —>‘ RPC tcrp

o Vi — R 7
cas Vie "_/[CPN IV 7

) Vig — \VAY v’V’VQV’V‘V.V.V‘V’V’V.V.V’V’V’V.V’ V.V.' V’V’V.V.V.V‘V.V‘V.V’V’V’V.V.V V.V.V‘V.V’V.V" V.V.V.V’V \ V.V V‘V.V.V V’V’V’V’V.V’V‘V.V’V’V’V.V’V.V \/
R S R

VoH —

Q Vo — Hi-Z

Note 28: W, D = don't care

MITSUBISHI
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MSM41000BP,),L,VP,RYV

-
2w

(A
u"

iy -

-5

1.0

-

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 20)

[ T tae e tap
lRas - tRas
. Vi — i
RAS Vi — \ J/ 72 \_
t crpes] taco LRSH torm tcrp
|
S Vig —, 3
tasr ‘Tm[—f toan
T I tRAL tasm
S r-—»
Vi —W ROW @ CHLUMN ROW
Ag ~ s ViL — ADDRESS L i\ur)mss ADDRESS
ol
tncs}-——:‘ }__‘tgg_.
o Ve ‘ XX TR
v R oo
Via — OOOOOOIAKIXXX XX OO ONOOOOOOOOOOONX XX XY
oo AR R R R R R R
leac
L -yt
0 Ven Hi-Z % DATA VALID \
Ve —

S

TRy

o

Note 29: Early write, delaye:: write, read-write or read-modify-write cyc.« is applicable instead of read cycle
Timing requiremens and »Ltput state are the same as that of each cy:le shown before

2- 14
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M5M410008BP,J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Read Cycle
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M5M410008BP,),L,VP,RY-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycle (Early Write)
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M5M410008BP,J,L,VP,RY-7,.-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycle (Delayed Write)
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FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Read-Write, Read-Modify-Write Cycle
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