MITSUBISHI LSls

M5M44800A),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

DESCRIPTION ® 28 pin SOJ, 28 pin ZIP, 28 pin TSOP(ll)
This is a family of 524288-word by 8-bit dynamic RAMs, Single 5V % 10% supply
fabricated with the high performance CMOS process, and ® Low stand-by power dissipation

is ideal for large-capacity memory systems where high S5mW (max}............ .. CMOS input level
speed, low power dissipation, and low costs are essential. ® Low operating power dissipation

The use of quadruple-layer polysilicon process combined MB5M44800AX%-6 .. ......... 660mMW (max)
with silicide technology and a single-transistor dynamic MBM44800AXX-7 .. ... .. ... . 578mW (max)
storage stacked capacitor cell provide high circuit density MS5M44800AXX-8 . ... . .. ... . 495mW (max)
at reduced costs. Multiplexed address inputs permit both M5M44800AXX-10 .. ... . .. . 412.5mW (max)
a reduction in pins and an increase in system densities. ® Fast-page rrﬂe {512-bit ranﬂn accessuead—mo-
FEATURES dify-write, RAS-only refresh, CAS before RAS refresh,

Hidden refresh capabilities

RAS Adddress ot Cycle Power ° f
- s wcees | acovss | e | o Early write mode and OE to control output buffer
fme tane time tion impedance
fmax nsltmax nslimax nsiltmax nslimin ns) fryp mw p. R .
b ® Ali inputs, output TTL compatible and low capacitance
- 0l
ML"? 80 30 15 120 500 ® 1024 refresh cycles every 16.4ms (Ag ~ A,)
M5M44800AX X -7 70 35 20 140 | 440
M5M44800AXX-8 | 80 | 20 L a0 | 20 | 160 | 378 APPLICATION
M5M44800AX X -10 o | e ‘ 50 25 190 | 320 Main memory unit for computers, Microcomputer memory,
I — Refresh memory for CRT
PIN CONFIGURATION (TOP VIEW)
{5V} Voo -E 7 28+ Vgs (OV) (B5VIVee <1 o 0 Vgs (OV]
"DO1"E 77.*[3051 DQ «=|2 7ies DOy
DATA INPUTS/ j 00z «[3] 26}+= DQ7| paTA INPUTS/  DATA npuTS/ D02 (3] 26142 001 | hata iNPUTS/
DATA OUTPUTS| 003 3 7o)+ DQSJDATA OUTPUTS DaTA OUTPUTS|0Q3 +»[T] «» DQg "DATA OUTPUTS
{ D04 «of® z 73]+~ DQs D04« % z 7)<+ DO | coLumn
<= COLUMN ADDRESS ~’/ ADDRESS
write contaol NG L $ Ziv CASstrose NPUT o control O (<] 2 23j* CAS sTmome euT
v odoF @, o I S s N T
ROW ADDRESS RAS »|a g 21 NC ROW ADDRESS RAS ~+[s g 21 i
STROBE \NPui( re (3 S T Ay STROBE INPUT ne ~[3] S ). Ay
Ao <[] ¢ 2 A aooness| 2o [ 3 o] A
ADDRE -
el o O PV WS T mi
Az ’E 7]e  As Az +[r2 E. Ay
Az .E 16|+ Aa Ay |3 E' Aq ‘
(svivee [i] 5] vss V) svee o[ )« vss (0w
Outline 28POK (400mil SOJ) Outline 28P3Y-B (ﬁOOmiII TB'SO:T )
ormal Bend Type
ouTRUT BT . COLUMN ADDRESS V) Vss [z} O [d- vuo 15w
g =1 2]+ CAS STROBE INRUT Das 2] ?]ee DO,
oata ineytsy (D95 =Ll (4] 00 loata inpUTS/ N 3]« DO
T (S )
DATA OUTPUTS| DO e[ o] 4] 6 s DATA INPuTS; |DO7 2| DATA INPUTS/
o = g P DOSJDATA DATA OUTPUTSY p g o [o3) 7] s DO {DATA QUTPUTS
oV V o753 =7
JYsS Ly T8 veo (5W) COLUMN DQS"‘E Z 3., DOs
DATA INPUTS/ | DQ1 =l 9 =7 ADORESS ' __° >
DATA OUTPUTS | Qs <o Fi 2 10+ 002 [pata iNPUTS/ STROBE iNpuT CAS »[23] 2 b NG
=4 2 [7]es DO4[DATA OUTPUTS = = - WRITE CONTROL
F,}: < Y] 4 OUTPUT ENABLE OE +}22 b T« W oNnpUT
=3 — INP = e
ROW ADDRESS o [o24 & Da]e @ wRITE CONTROL Y"we [@ S 8]+ AAS ROW ADDRISS
STROBE INPUT KSR INPUT ne (9 S Y. 4. 2 STROBE INPUT
[ ag o[ @ BT | opRess ¢ -l ?
ADDRESS | L= > Dsle a, ar o[ ot ]. Ag
INPUTS | Az »[19) [ &= INPUTS = "
-2 120)e Az ADDRESS _ ,E 1« A ADDRESS
(5V)}Vee «[2n L4 INPUTS b ! (\Npms
Aq o 22+ vss (o) A o[0] 12} Az
L= !
ADDRESSJ A % 12¢]e As }ADDRESS Aa +[ig] ). Ay
INPUTS 175 [ .
t Ag -—2_7% ,1;2=6=' A7 INPUTS {0OV) Vss ‘E 1ale Voo (5v)
-+ 8 Ne
Outline 28P3Y-C (400mi| TSOF(’i T )
. . Reverse Bend Type-
Outline 28P5L (400mil ZIP)
NC NG CONNECTION
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MITSUBISHI LSls

MSM44800A),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

FUNCTION a number of other functions, e.g., fast page mode, RAS-
The M5M44800AJ, L, TP, RT provide, in addition to only refresh, and delayed-write. The input conditions
normal read, write, and read-modify- write operations, for each are shown in Table 1.

Table 1 Input conditions for each mode

inputs (nput/Output

Operation 7is oas w oF .;!&:“ Eg:;‘, m‘ ot P Refresh Remark
Read o ACT ACT NAC ACT APD APD OPN VLD YES
Write (Early write) | Tact AcT ACT DNC APD APD VLD OPN YES | Faee
Write (Delayed write} ACT ACT ACT DNC APD APD vLD VD YES identical
Read-modify write ACT ACT ACT ACT APD APD VLD VLD YES
RAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh 1 acT acT DNC ACT DNC DNC 0PN VLD YES
TAS before RAS refresh ACT | acT ONC DNC DNC DNC DNC OPN YES
Sandby | NAC | DNC DNC DNC DNC ONC DNC 0PN NO

Note  ACT active, NAC nonactive, DNC don‘tcare, VLD valid, 1VD: Invalid, APD applied, QPN open

BLOCK DIAGRAM

COLUMN ADDRESS Ve (V)
STROBE INPUT CAS CLOCK GENERATOR
ROW ADDRESS RAS CIRCUIT Vss(ov)
STROBE INPUT
WRITE CONTROL W Q ) !

INPUT zg |
— w
| Ag - Ag g DOy
l COLUMN DECODER I g2 DQ2
=
- -------—---- ) 0Q3
Ao SENSE REFRESH D4 | oAt
Ay L N AMPLIFIER & )/O CONTROL / ggs INPUTS/OUTPUTS
Az g™ : 5
A3 g é | L ’é 9 DOy
] w
A O a L 5 DQs
A‘ ] S st MEMORY CELL ERg X J
ADDRESS INPUTS < Ag zef ™ vl (4.194.304 BITS) <3
Ag 3 g Ag o : [s]
o
Ay < g !
Ag < | 5E c:in;ur ENABLE
INPU
As ]
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MITSUBISHI LSIs

MS5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage 1-7 \
Vi tnpulrvonaqe With respect to Vgs " t--7 A\
Vo Output voltage -1-7 v
(o Output current 50 mA
Pg Power dissipation Ta - 25C 1000 mw
Topr Operating temperature 0--70 ‘C
Tsig Storage temperature -~ 65~ 150 *'C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C. unless otherwise nated ) (Note 1)

L Limits
Symtiol Parameter e Unit
| H Min Nom Max
Supply voltage 4.5 5 ! 5.8 v
Supply voltage 0 0 0 \4
High level input voltage, all inputs 2.4 6.5 A
DQs -1.0 0.8
Vie Low level nput voltage v
‘ Others -2.0 | 0.8

Note 10 All voltage values are with respect to Vss

ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vec =5V +10%, Vg5 =0V, unless otherwise noted ) (Note 2)

Symbol Parameter Test condutions Limms Unit
B Min Typ l Max
Von High-level output voltage lgy=—5mA 2.4 [ Voo v
Voo Low level output voltage logL=4.2mA 0 0.4 \Y
(o7 O state output current Q floating OVSVoyr 5.5V —10 10 uA
I Inpul current OV SViNS6.5V Other inputs pins =0V —10 10 A
M5M44800A -6 _ 120
‘ Average supply current from Vee M5M44800A-7 RAS, CAS cycling 105 A
CC1(AV) | operating tae = twg = min. m
{Note 3.4.,5) M3M44800A-8 output open i 9?
| M5M44800A- 10 75
RAS =CAS =V, outputopen 2
loez Supply current from Vee, stand-by  (Note 6) " EAS —ASZvVoo—05 : mA
M5M44800A -6 L 120
| Average supply current from Ve M5M44B00A-7 RAS cycling, CAS = Vyy 105 A
ccacavy | refresh S E—— =mi — m
‘ e M5Ma4800A-8 | PN 30
(Note 3, 5) Qutput open
M5M44800A-10 75
M5M44800A -6 . 120
Average supply current from Ve M5M44800A-7 RAS = V;, CAS cycling 105
lccacavy | Fast-Page-Maode —————————— 1pg = min. mA
(Note 3.4.5) M5M44800A-8 output open ] 90
M5M44800A-10 75
M5M44800A-6 o 105
Average supply current from Vee | M5M44800A -7 CAS before RAS refresh cycling 95
lcostavi | CAS before RAS refresh mode ——————————— pc = Min. - mA
{Note 3) _M5M44800A-8 output open 80
M5M44800A-10 65
Note 2 Current flowing into an 1C is positive, out is negative
3 lecriavy. ‘ccatay) and tecaiayy are dependent on cycle rate. Maximum current is measured at the fastest cycle rate
4 iccriavy and lecaiav) are dependent on output loading. Specified values are obtained with the cutput open.
5 Column Address can be changed once o less while RAS - V|, and CAS- Vi
CAPACITANCE (Ta=0~70"C, Vgc =5V +10%. Vss =0V, unless otherwise noted )
Lty ‘
Symbot Parameter Test canditions | - Unit
Mo | Ty 1 Mo ]
c input capacitance, M5M44800AJ, TP, RT | ; 5 .
1Al address mputs M5M44800AL 1 l 7 f
4 e = - o4 V= Vgg 1
Input capacitance. |M5M44800AJ. TP, RT (= IMHz 7 ] ‘F
g clock mputs [ M5M44800AL - 8 ¢
b— - — + B oo [ Vi=25mVrms
c Input/Oulput capacitance, M5M{4§0Q57Jv TPLRl,; | | 7 oF
170 ‘ data ports | M5M44800AL | g
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MITSUBISHI LSis
M5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta ::0-70°C, Vcc =5V £10%, Vgs OV, unless otherwise noted, See notes 6, 13, 14)

Limits
Symbol Parameter M5M44800A-8 | MSM44800A-7 | M5M44800A-8 | MSM44800A-10 Unit
Min Max Min Max Min Max Min Max

tcac Access ime from CAS {Note 7, 8 15 20 20 25 ns

tRac Access ime feom RAS (Note 7, 9} 80 70 80 100 ns

L taa Column Address access time (Note 7, 10) 30 35 40 50 ns

tepa Access ime from CAS precharge (Note 7,11) 35 40 45 55 ns

toea Access time from OF (Note 7) 15 20 20 25 ns

toLz Output low impedance time from CAS low (Note 7) 5 5 5 5 ns

’t_oﬁrrpl—_d Output disable 1ime after CAS high {Note 12} 0 15 0 20 0 20 0 25 ns

toez Output disable time after OF high {Note 12} 0 15 0 20 (1] 20 0 25 ns
Note 6 An initial pause of 500us is required atter power-up followed by a minimum of eight initialization cycles (any combination of cycles containing a RAS

]

10
"
12

clock such as RAS-Only refresh)

Note the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods {greater than 16.4 ms} of
RAS inactivity before proper device operation is achieved.

Measured with a load circuit equivalent to 2TTL loads and 100pF.

Assumes that trep 2 TRCDImax) 3Nd 1ASC 2 tASCimax)-

Assumes that trep S tRCDImax) @D tRAD S tAAD(mexi- If tRCD OF tRAD is greater than the maximum recommended value shown in this table, trac will
increase by amount that tgep of tRAD exceeds the value shown.

Assumes that tpaD 2 tRADImax) @10 tASC S LASCImax):

Assumes that.tcp € tCP(max) and tasc 2 tASCimax}-

tOF Fimax) 800 tOEZ (max) defines the time at which the output achieves the high impedance state (lgut € [£104A|) and is not reference to Vomimin) ©f
VOLiman)

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

(Ta=0~-70C, Vo =5V £10%, Vss =0V, unless otherwise noted, See notes 13, 14)

Limits
Symbol Parameter MS5M44B00A-6 | M5M44B00A-7 | M5M44B00A-8 | M5M44800A-10 Unit
Min Max Min Max Min Max Min Max
i LREF Relresh cycle time 16.4 16.4 16.4 16.4 ms
trp RAS fugh pulse width 50 60 70 80 ns
tReD Delay tme, RAS low 10 CAS low (Note 15} 20 45 20 50 20 60 25 75 ns
1 c:;)—- Delay time, m;g?o;%fsﬂ; 10 10 10 10 ns
tRpC Delay time, RAS high to CAS low 0 0 0 0 ns
tepn CAS high pulse width 10 10 10 10 ns
t RA‘D Cotumn address defay tme from RAS low (Note 16} 15 30 1% 35 15 40 20 50 ns
tasr Row address setup ime belore RAS low 0 0 ] 0 ns
tasc Column address setup time betore CAS low {Note 17) 0 10 0 10 0 15 0 20 ns
traH Row address hold time atter RAS low 10 10 10 15 ns
tcan Column address hold time after CAS low 15 15 15 20 ns
toze Delay time, data to CAS low (Note 18} 0 0 0 0 ns
tozo Delay time, data to OF low (Note 18) ] 0 [} 0 ns
tcoo Delay time, CAS tigh 10 data (Note 19) 15 20 20 25 ns
tooo Delay time, OF high to data ’ {Note 19} 15 20 20 25 ns
tr Transition time (Note 20} 1 50 1 50 1 50 1 50 ns
Note 13, The timing requirements are assumed ty = Sns.
14 Vigimnt and Vi (msx) are reference levels for measuring timing of input signals.
15 tRcDimaxy 1S SPecified as a reference point only. If tacp is less than tacpimex) . 2CCess time is trac. H tRCD 1s greater than tRCO(max), 8CO8SS time is
controlied exclusively by tcac or taa. tRCOIminl is specified as tRCDImin) = TRAH(mIn) + 2tT * tasCImin)
V6. YRAD(max) Is Specified as a reference point only. If tpap 2 tRADImax) 31d 1ASC & TASC(max}. 3CCess time s controlled exclusively by taa.
1/ tascimax) is sPecitfied as a reference point onty, If taep 2 tRCDImax) 3D 1ASC & TASCiman) . 8CCess time is controlied exclusively by tcac
' Either tpze or tpzo Must be satistied.
19 Either tcpp or 1gpp Must be satisfied.
20 1y 15 measured between Viy(mia) and Vi (max}
MITSUBISHI
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MITSUBISHI LSIs

MSM44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M44800A-6 | M5M44800A-7 | M5M44800A-8 | M5M44800A- 10 unit
Min Max Min Max Min Max Min MJW
tre B Read cycleﬁh;:n 120 140 160 190 - ns
LRas - TAS Iow pulse width 60 10000 70 10000 80 10000 100 10000 ns
1 CAS CAS low pulse width 15 10000 20 10000 20 10000 25 10000 ns
tosH TAS hold time after RAS low 60 70 80 100 ns
1RsH AAS hold time atter CAS fow 15 20 20 25 ns |
tres Read Setup time before CAS low 0 1] 0 4] ns
tRCH Read hold time atter CAS high {Note 21) 0 0 0 0 ns |
t RARH Read hold time atter RAS high {Note 21} 10 10 10 10 ns ]
TraL | Column address to RAS hoid time 30 35 40 50 ns
LocH CAS hold time after OE low 15 20 20 25 ns
LoRH RAS hold time after OE low 15 20 20 25 | ns
Note 21 Ether taoy Of tRRM Must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter MSM44800A-6 | MSM44800A-7 | M5SMA4800A-B | MSM44BOOA-10|  Unit
Min Max Min Max Min Max Min Max
twe Write cycle time 120 140 160 190 ns
tras RAS low pulse width 60 10000 70 10000 80 10000 100 10000 ns
tcas TAS tow pulse width 15 | 10000 20 | 10000 20 | 10000 25 | 10000 ns
tosh CAS hold time atter RAS low 60 70 80 100 ns
tRsH RAS hold time after CAS low 15 20 20 25 ns
twes Write setup time before TAS low (Note 23) 0 0 0 0 ns
Twon | Write hold e otter CAS low 10 15 15 20 ns
| towe TAS hold time after W low 15 20 20 25 ns
t RWL RAS hold time atter W low 15 20 20 25 ] ns
twe Write pulse width 10 15 15 20 ns
tps B Data setup time before CAS low or W jow 0 0 0 0 ns
toH Data hold time after CAS low or W low 10 15 15 20 ns
toEH OF hotd time after W low 15 20 20 25 ns
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MITSUBISHI LSis

MSM44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44800A-6 | M5SM44800A-7 | M5M44800A-B | M5M44800A-10 Unit
Min Max Min Max Min Max Min Max
tRwe Read write/read modify write cycle time (Note 22} 160 185 205 245 ns
tRAS RAS low pulse width 95 | 10000 115 | 10000 125 | 10000 | 155 | 10000 ns
tcas TAS low pulse width 50 | 10000 65 | 10000 65 | 10000 80 | 10000 ns
tesH CAS hold time after AAS low 95 15 125 155 ns
tASH RAS hold time after CAS low 50 65 65 80 ns
tRcs Read setup time before CAS low 0 0 0 0 ns
towo Detay time, CAS low to W low Note23) | 35 40 40 50 ns
tRwD Delay ume, RAS low to W low {Note 23) 80 90 100 125 ns
t awD Delay time, address 1o W low {Note 23} S0 55 60 75 ns
towe CAS hold time atter W low 15 20 20 25 ns
tRwL RAS hold e after W low 15 20 20 25 ns
twp Write pulse width 10 15 15 20 ns
tos Data setup time before W (ow 0 0 4 0 ns
toH Data hold Lme after W low 10 15 15 20 ns
toEH OF hold e after W low 15 15 20 25 ns
Note 22 1pwc is specified as taweimin) = 1RACImax] + t0ODImin) + TRWL(min) * tRPImin) * 4tT.

23

wes. fown. (RwD and tawp and tepwp are specified as reference points only. If twes 2 twestmin) the cycle is an early write cycle and the DQ pins will
remain high impedance throughout the entire cycle. If towb 2 tcwD(min), LRWD 2 tRWD(min): TAWD 2 tAWD(min) 8nd tcPwp 2 1CPWDImin) (for fast
page mode cycle only), the cycle is a read-modify-write cycle and the DQ will contain the data read from the selected address. Hf neither of the above
condition (delayed write) of the DQ (at access time and until CAS or OE goes back 10 V) is indeterminate.

Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle) ot 24

Limits
Symbol Parameter M5M44800A-6 | M5M44B00A-7 | M5M44800A-8 | M5M44800A-10 Unit
Min Max Min Max Min Max Min Max

tpe Fast page mode read/write cycle time 40 45 50 60 ns

tpawg Fast page mude read write/read modify write cycle time 75 95 100 115 ns

tRas RAS low pulse width for read write cycle (Note 25) 100 |100000| 115 |100000| 135 |100000| 160 (100000 ns

tce CAS high putse width {Note 26) 10 15 10 15 10 20 10 25 ns

t cPRH RAS hold time after CAS precharge 35 40 45 55 ns

t cpwp Delay time, CAS precharge to W low {Note 23) as 40 45 S5 ns
Note 24 All previously specified titning requirements and switching characteristics are applicable to their respective tast page mode cycle.

25 tpAStmin) 15 specified as two cycles of CAS input are performed
26, tcpimax) 15 specified as a reference puint only
TAS before RAS Refresh Cycle mow 27
Lamits
Symbol Parameter M5M44800A-6 | M5M4A4800A-7 | M5M44B00A-8 | M5M44800A- 10 Unit
Min Max Min Max Min Max Min Max

tcsr CAS setup time betore RAS low 10 10 10 10 ns

LeHr CAS hold tme after RAS low i 10 15 15 20 as

tasA Read setup time before RAS Jow 10 10 10 10 ns

1 RRA Read hold tume after RAS low 10 15 15 20 ns
Note 27  Eight or more CAS before RAS cycies instead of eight RAS cycles are necessary for proper aperation of CAS before RAS refresh mode.

2—520
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MITSUBISHI LSIs

MS5M44800A),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Timing Diagrams (Note 28)
Read Cycle

tre
Unas tre
— Vi — \ r
RAS v — \ \_
tosH
t cRP Urep tRSH l_;:pc e
¢ I“ tcas [" e
- Vin — X
= \ ? &7
taap tRaL t :iﬂ.
1 aASRIes] Ll PAH 1 ASC s tcan topn
om0 TR e MR [[ oo ! N s
re—>41 RAM
tACSte L Aon
Vin — v.v’v‘v.v‘v’v.v.v’v"'-
20!020!020202020202'
toze tcoo

DQy~DQg Vin — K . "'V’V.V‘V".V.V"

TSy, y " SRR

teac torr
taa
lez
?(?JT;STOS': :Zi : Hi-Z DATA VALID HiZ
tRac t OE2|
tbzo toEa tooo
tocH
_ Vi = XXOOOOO0OOOOOOOOOBAAOAONCOOOX XX
OE L — X GEBENAN
LoRH

Note 28 Indicates the don’t care input
ViHimin) € VIN € ViHimax) O ViLimin € ViN € ViLimax)
W indicates the invalid cutput
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MITSUBISHI LSis
M5M44800A, y L, TP' RT-G, "7, "'8, - lo

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Write Cycle (Early Write)

twe

tRas tap

7
>
%]
< <
T
(.
"
T\_\

Losu

t cRp Taco ' RSH iy teap
tcas r.

]
< <
- I
=
7
el
TN

lash tAaH 1ASChesd tcan t_ffﬂ

Vin — ROW COLUMN POOOOOOOOCCOOOOAAAOOONN) ROW

SO —mr_“’""“ m soomess RGN, avoress
twes tweH |

Vin — YO XXX XTI T T XY XYY
W

v — RO XSRS

tos tow

DO; ~DQs Vi — "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.
aieursi” v, — QOGBSO e RO
DQy-DQs Vo — H-Z

{OUTPUTS) Vo —

_ VIH .V, '.'.' """' V.'."V.'."V‘V‘V.'."""'."' '.'."V""".""' V.'.""""V"."""‘.""'.'."'."""V"."'.'."V""""""""’V V".V \/
R e o e e e e e el
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MITSUBISHI LSls

M5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Write Cycle (Delayed Write)

N _ twe
(- ,
. Viw
RAS Vi — \ \__
LesH
Leap treo LRsH N
1 cas CRP
Vi — 3 T
) \ ;
Lash tRan asc tcam . tash
e Soum XA i
Lewe
tres Vawe
twe
_ Vi — /IOV.'.V.V".V‘V’V.V.'.V.V.V’V’V"‘V’V"
Y- N R
twen
tpze 125. tou
DQy~DQg YM — v DATA
(INPUTS) v, — '4 1i-2 VALID
tcoz
_ Vou —
?OOUITPSTQSBI VoL — 2 g /A\ K-
toen
toEZ [~
tozo Lonn
— w = XOOCOO0O0CAOOBOOONOOOTOOV ROOQOOOOOOOOOONXX
F e — COOEEEOASOREREEN XGRS
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MITSUBISHI LSls

M5M44800A)J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

Vim
RAS

Vie
—_ Vin
CAS

Vip

Vig —
Ap—Ag

ViL
_ A
[]

Vie
DO1~DQg Vim
UNPUTSE
DQy~D0Og YOH —

{DUTPUTS) o

A

I

Vi

tawe
laas tap
- \ / \
tesn
ICRPI‘. tRoo tRsH _‘__RIPC r_tcﬂp
tcas
RiiaI B
tasal | tran tasoes] Lcan fass
B} s YOO || s s
tawo
trcs :::g tcw‘ RWL
twe
toze tos Lom
-— 3 N /'.'.V.' """"""""V""’
R N [ oo IRRRRE R
fcac
taa
touz
_ He-Z \(/J:LT”A) Hi-Z
tRac toon
tozo toea Ll toez toEH
= XX000CXOOOOOOOOOOCOCONOOO LXOOCOOOOOOCOOXXXXX)
XN RN
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MITSUBISHI LSIs

MS5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

RAS-only Refresh Cycle

taas

D]
i

tcre

mch.1 ﬁ

O
[

tRaH

ROW 'v‘v.v.v.v’v’v.v’v V.V.V \/ V‘V.'.VOV’V.V.V.V’V.V’V.V.V’V’V.V
0’2’:’2.2.2‘2.2000 A REAAOIIAXY

Ao~ As ADDRESS

¢
oo e
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MITSUBISHI LSls
MS5M44800A),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle
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MITSUBISHI LSis

M5M44800A),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Now 20)
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Note 29: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle
Timing requirements and output state are the same as that of each cycle shown above,
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&ITSUBISHI LSis
M5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle
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MITSUBISHI LSis

M5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)
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MITSUBIS:II LSis
M5M44800AJ,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle {Delayed Write)
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MITSUBISHI LSIs

M5M44800A),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(524288-WORD BY 8-BIT)bYNAMIC RAM

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