M5M44280AJ,TP,RT-8,-8S

FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

MITSUBISHI LSis

DESCRIPTION

This is a family of 262144-word by 18-bit dynamic RAMS,
fabricated 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 quadruple-layer polysilicon process combined
with silicide technology and a single- transistor dynamic
storage stacked capacitor cell provide high circuit density at
reduced costs.

Multiplexed address inputs permit both a reduction in pins
and an increase in system densities.

This device has 2CAS and 1W terminals, Refresh cycle is
512 cycles every 8.2 ms.

FEATURES
RAS | CAS [Address|] OE | Cycle |Power
access | access |access (access dissip:
Type name time | time | time | time | time | tion
(max. ns) | {max. ns) | (max. ns) [ (max. ns) | (min, ns) | (typ. m)
M5M44280AXX-8, -85 80 20 40 20 150 | 620
XX=J,TP,RT

® 40pin 400mit SOJ, 44pin 400mil TSOP (1)
® Single 5V + 10% supply
® Low stand-by power dissipation
5.5MW (max) eoreerresrssenennesn CMOS Input leve!

0.55mW*(max) - -----CMOS Input level
® Low operating power dissipation
MBM44280AXX-8, =BG -verereremerarereeees 853mW (max)

® Fast-page mode (256-bit random access), Read-modify-
write, RAS-only refresh, TAS before RAS refresh, Hidden
refresh capabilities

® Self refresh capability*

Self refresh cUrrent ......................................... 300 us
® Extended refresh capability*
EXtended refresh CUITENT worrrrrrrresersesieeennniaaenn, 350 us

® Early write mode and OE to contorol output buffer
impedance

® All inputs, output TTL compatible and low capacitance

® 512 refresh cycles every 8.2ms (Ao~As)

® 512 refresh cycles every 64ms(Ao~As)*

® Byte or Word control for Read/Write operation (2CAS, 1W
type)
% : Applicable to self refresh version (MBM44280AJ, TP,

RT-8S : option) only.

APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT
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(svivee [1]
DOOH[Z

DATA | pQ1 ._.E
INPUTS/

ouTPUTS | DAz +=[4]

DQ3 +» E

(svyvec [E]

DAz« [7]

DATA | DQs «» [£]

INPUTS/ < DQ5 «» [9]

OUTPUTS DQ7 <> @

DQ8 «» E

i

waiTe " C [

CONTROL INPUT W —» [ 13}
ROW_ADDRESS

SRoBE TPyt RAS — [

NC

ADDRESS
INPUTS

Outline  40POK (400mil SOJ)

rvoserrinisn

vss(0V)
<« DQ17

«» DQ16 [DATA

INPUTS/
> DA15 [QuTPUTS
<« DQ14

Vss(0V)
«+ DQ13
> D12 | paTaA

«» DA INF’UTS1{S
s DQI0 OUTPU

LOWER BYTE
Pl 19 Ty
<+— LCAS INPUT

TCRS ST T
+—UCAs ADDRESS STROBE

+—0F  OUTPUT
«— Ag ] ENABLE INPUT
<« A7
ADDRESS
+= A8 INPUTS
«—As
-« A4
Vss(0V)

NC : NO CONNECTION

MITSUBISHI
ELECTRIC

3 -245



MITSUBISHI LSIs

M5M44280AJ,TP,RT-8,-8S

FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)
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FUNCTION

The M5M44280AJ, TP, RT provide, in addition to normal
read, write, and read-modify - write operations, a number of

other functions, e.g., fast page mode, RAS-only refresh, and
delayed-write. The input conditions for each are shown in Table 1.

Table 1. Input condition for each mode
Inputs Input/ OQutput
Operation RAS |[CAS|UcAS| W o Eow C?l.umn Lower Upper Refresh Remark
pddressaddress] D Q D Q
Read ACT | ACT | ACT | NAC | ACT | APD | APD [ OPN | IVD | OPN | IVD | YES
Upper read ACT | NAC | ACT | NAC | ACT | APD | APD | DNC |[OPN| OPN | IVD | YES
Lower read ACT | ACT | NAC | NAC | ACT | APD | APD [ OPN | IVD | DNC | OPN | YES
Early write ACT | ACT | ACT | ACT |DNC | APD | APD | IVD |OPN| IVD | OPN | YES
Upper early ACT | NAC { ACT | ACT | DNC | APD | APD | DNC |OPN| IVD | OPN | YES
Lower early ACT | ACT | NAC | ACT | DNC | APD | APD | IVD |OPN| DNC | OPN | YES |Fast page mode
Delayed write ACT | ACT | ACT | ACT |DNC | APD | APD | IVD |OPN| IVD | OPN | YES |identical
Upper delayed ACT | NAC | ACT | ACT | DNC | APD | APD | DNC |OPN| IVD | OPN | YES
Lower delayed ACT | ACT | NAC | ACT | DNC | APD | APD | IVD |OPN| DNC | OPN | YES
Read- Modify - Write ACT | ACT | ACT | ACT | ACT | APD | APD | IVD | IVD | IVD | IVD | YES
Upper R-M-W ACT | NAC | ACT | ACT | ACT | APD | APD | DNC |OPN| IVD | IVD | YES
Lower R-M-W ACT | ACT | NAC | ACT | ACT | APD | APD | IVD | IVD | DNC [ OPN | YES
RAS-only refresh ACT | NAC | NAC | DNC | DNC | APD | DNC | DNC {OPN| DNC | OPN | YES
Hidden refresh ACT | ACT | ACT |[DNC | ACT | DNC | DNC | OPN | IVD | OPN [ IVD | YES
Upper Hidden refresh ACT | NAC | ACT | DNC | ACT | DNC | DNC | DNC |OPN| OPN | IVD | YES
Lower Hidden refresh ACT | ACT | NAC | DNC | ACT | DNC | DNC | OPN | IVD | DNC | OPN | YES
CAS before RAS(Extended)*refresh | ACT | ACT | ACT | DNC | DNC | DNC | DNC | DNC |OPN| DNC | OPN | YES
Upper CAS before RAS ACT | NAC | ACT | DNC | DNC | DNC | DNC | DNC |OPN| DNC | OPN | YES
Lower CAS before RAS ACT | ACT | NAC | DNC | DNC | DNC | DNC | DNC |[OPN| DNC | OPN | YES
Self *refresh ACT | NAC | ACT | DNC | DNC | DNC | DNC | DNC |OPN| DNC | OPN | YES
Stand-by NAC | DNC | DNC | DNC | DNC | DNC | DNC | DNC |[OPN | DNC | OPN | NO
Note. ACT : active, DNC : don’t care, VLD : valid, VD : invalid, APC : applied, OPN : open
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage - 1~7 \
Vi Input voltage With respect to Vss -1~7 \4
Vo QOutput voltage -1~7 \'4
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 C
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70%C, unless otherwise noted) (Note 1)
Limits .
Symbol Parameter Vi Nom | Max Unit
Vee Supply voltage 45 5 5.5 \
Vss Supply voltage 0 0 0 \
VIH High-level input voltage, all inputs 2.4 6.5 \%
. DQo~DQ17 | — 1.0 0.8
- \
ViL Low-level input voltage Others 20 08
Note 1. All voltage values are with respect to VSs.
ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V + 10 %, Vss = OV, unless otherwise noted) (Note 2)
o Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
VoH High-level output voltage loH = - bmA 2.4 Vce \%
Vou Low-level output voltage loL = 4.2mA 0 0.4 \'2
loz Off- state output current Q floating, OV = Voutr £ 5.5V - 10 10 uA
hi Input current 0=<Viu<6. 5, Other inputs pins=0V - 10 10 wA
Average supply current from| a RAS, CAS cycling
loc1€AV) | Ve, operating (Note 3, 4, 5)| MiMA4280A-8.-85 | 0 8 = oin. output open 195 mA
Supply current from Vcc, stand-by RAS = CAS = Vin, output_open 2
lccz(av) Note 6) RAS = CAS 2 Vcc - 0BV 1 mA
(Note ) output open 0.1*
Average supply current from| o RAS cycling, CAS = Vi,
leca(avy | yee rofreshing  (Note 3, 5) N5M44280A-8, -88 tRC = min. output open 155 mA
Average supply current RAS = ViL
lccatavy | from Ve, Fast-Page- M5M44280A-8, -85 CAS cycling 155 mA
Mode (Note 3.4,5) tpC = min., output open
Average supply current from CAS before RAS refresh
lccs(avy | Voc, CAS befors RAS M5M44280A-8, -8$ cycling, trRe = min. 155 mA
refresh mode (Note 3,5) output open
RAS cycling CAS=0.2V or
Average supply current from Vec CAS before RAS refresh cycling
lccs(avy* | Extended refresh mode OE < 0.2V or 2 Vee - 02V 350 uA
W<0.2V or 2Vee-0.2V, Ao~As
(Note 8)| <0.2V or V0.2V, DQ = open
trc =125 us, tRAS = tRAS min~ T S
RAS=CAS=0.2v
.| Average supply current from Vcc OE=0.2V or 2Vec—02V
1o (A)® | Seif refresh mode (Note B)|W <02V or = Vce — 0.2V 300 1 WA
Ao~As £ 0.2V or =Vee - 0.2V
Note 2. Current flowing into an IC is positive, out is negative.
3. icc1(Av), ICC3(AV) and ICC4(AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4. ICC1(AV) and ICC4(AV) are dependent on output loading. Specified values are obtained with the output open.
5. Column Address can be changed once or less while RAS = ViL and CAS = VIH.
CAPACITANCE (Ta = 0~70%C, Vcc =5V + 10%, Vss = OV, unless otherwise noted)
Symbol Paramete Test conditions Limits Unit
4 r Min Typ Max
Ciay Input capacitance, address inputs Vi = Vss 5 pF
CicL) Input capacitance, clock inputs f=1MHz 7 pF
Ci/o Input/Qutput capacitance, data ports Vi = 25mVrms 7 pF
MITSUBISHI
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SWITCHING CHARACTERISTICS (Ta=0~70%C, Vcc =5V * 10%, Vss = OV, unless otherwise noted) (Notes 6, 13, 14)

Limits
Symbol Parameter M5M44280A-8, -85 Unit
Min Max
tcac Access time from CAS (Note 7,8) 20 ns
tRAC Access time from RAS (Note 7,9) 80 ns
taa Column address access time (Note 7,10) 40 ns
tCPA Access time from CAS precharge (Note 7,11) 45 ns
tOEA Access time from OF (Note 7) 20 ns
toLz Output low impedance from CAS low (Note 7) 5 ns
toFF Output disable time after CAS high (Note 12) 0 20 ns
toEz QOutput disable time after OE high (Note 12) 0 20 ns
Note 6. An initial pause of 500 u's is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containing a RAS clock such as RAS-only refresh). o
Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater
than 8 ms) of RAS inactivity before proper device operation is achieved.
7. Measured with a load circuit equivalent to 2TTL loads and 100pF.
8. Assumes that tRCD Z tRCD (max) and tASC 2 tASC (max).
S. Assumes that tRCD = tRCD (max) and tRAD S tRAD (max). If tRCD or tRAD is greater than the maximum recommended value shown
in this table, tRAC will increase by amount that tRCD or tRAD exceeds the value shown.
10. Assumes that tRAD 2 tRAD (max) and tASC § tASC (max).
11. Assumes that tCP s tCP(max) and tASC & tASC (max).
12. torfF (max) and tOEZ(max) defines the time at which the output achieves the high impedance state (IOUTS | £ TOu A |) and is not

reference to VOH(min) or VoL (max).

TIMING REQUIREMENTS (For Read, Write, Read - Modify - Write, Refresh, and Fast Page Cycles)
(Ta=0~70%C,Vcc =5V = 10%, Vss = QV, unless otherwise noted) (Notes 13, 14)

Limits
symbol Parameter M5M442804-8, -8S Unit
Min Max
tREF Refresh cycle time 8.2 ms
tREF Refresh cycle time * 64 ms
tRP RAS high pulse width 680 ns
tRCD Delay time, RAS low to CAS low (Note 15) 20 60 ns
tCRP Delay time, CAS high to RAS low 10 ns
tRPC Delay time, RAS high to CAS low 0 ns
tCPN CAS high pulse width 10 ns
tRAD Column address delay time from RAS low (Note 18) i5 40 ns
tASR Row address setup time before RAS low 0 ns
tAsC Column address setup time before CAS low (Note 17) 0 15 ns
tRAH Row address hold time after RAS low 10 ns
tCAH Column address hold time after CAS low 15 ns
tozc Delay time, data to CAS low (Note 18) 0 ns
D20 Delay time, data to OFE low (Note 18) 0 ns
tcoD Delay time, CAS high to data (Note 19) 20 ns
topp Delay time, OF high to data (Note 19) 20 ns
tr Transition time (Note 20) 1 50 ns
Note 13. The timing requirements are assumed tT = 5ns.
14. ViH{min) and ViL (max) are reference levels for measuring timing of input signals.
15. trRco (max) is specified as a reference point only. If tRCD is less than tRCD(max), access time is tRAC.
If tRCD is greater than tRCD(max),access time is controlled exclusively by tCAC or taa.
tRCD (min) is specified as tRCD (min) = tRAH (min) + 2tT + tASC (min).
16. tRAD (max) is specified as a reference point only. If tRAD Z tRAD (max) and tASC < tASC(max), access time is controlled exclusively
by taa.
17. tZSC(max) is specified as a reference point only. if tRCD 2 tRCD (max) and tASC 2 tASC(max), access time is controlled exclusively
by tcac.
18. E?;her tbzC or tDZO must be satistied.
19. Either tCDD or toDD must be satistied.
20. t7 is measured between ViH(min) and ViL (max).
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Read and Refresh Cycles

Limits
Symbol Parameter M5M44280A-8, -8S Unit
Min Max
tRC Read cycle time 150 ns
tRAS RAS iow pulse width 80 10000 ns
tcas CAS low pulse width 20 10000 ns
tesH CAS hold time after RAS low 80 ns
tRSH RAS hold time after CAS low 20 ns
tRCS Read setup time before CAS low 0 ns
tRCH Read hold time after CAS high (Note 21) 0 ns
tRRH Read hold time after RAS high (Note 21) 10 ns
tRAL Column address to RAS hold time 40 ns
tocH CAS hold time after OE low 20 ns
tORH RAS hold time after OF low 20 ns
Note 21. Either tRCH or tRRH must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write Cycles)
Limits
Symbol Parameter M5M44280A-8, -8S Unit
Min Max

twe Write cycle time 150 ns
tRAS RAS low pulse width 80 10000 ns
tcAS CAS low pulse width 20 10000 ns
tesH CAS hold time after RAS low 80 ns
tRSH RAS hold time after CAS low 20 ns
twes Write setup time before CAS low (Note 23) 0 ns
tweH Write hold time after CAS low 15 ns
towL CAS hold time after W low 20 ns
tRWL RAS hold time after W low 20 ns
twp Write pulse width 15 ns
tos Data setup time before CAS low or W low 0 ns
toH Data hold time after CAS low or W low 15 ns
tOEH OE hold time after W low 20 ns

MITSUBISHI
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Read - Write and Read - Modify - Write Cycles

Limits
Symbol Parameter M5M44280A-8, -85 Unit
Min Max
tRWC Read Write/read modify write cycle time (Note 22) 195 ns
tRAS RAS low pulse width 125 10000 ns
tcas CAS low pulse width 65 10000 ns
tcsH CAS hold time after RAS low 125 ns
tRSH RAS hold time after CAS low 65 ns
tRCS Read setup time before CAS low 0 ns
town Delay time, CAS low to W low (Note 23) 40 ns
tRWD Delay time, RAS low to W low (Note 23)| 100 ns
tawp Delay time, address to W low (Note 23) 80 ns
towe CAS hold time after W low 20 ns
tRWL RAS hold time after W low 20 ns
twp Write pulse width 15 ns
tDs Data setup time before W low 0 ns
tDH Data hold time after W low 15 ns
tOEH OFE hold time after W low 20 ns

Note 22. 1RWC is specified as tRWC {min) = tRAC (max) + toDD (min) + tRWL (min) + tRP (min) + 41T,

23. twes, tewn, tRwD and tAwD and tCPWD are specified as reference points only. ¥ TwCs 2 twes (min) the cycle is an early write cycle
and the DQ pins will remain high impedance throughout the entire cycle. If tCwD & tcwD (min), tRWD 2 tRWD (min), tAWD 2 tAwD (min),
and tCPWD 2 tCPWO (min) (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. If neither of the above condition (delayed-write) of the DQ (at access time and until CAS or OE goes
back to VIH) is indeterminate.

Fast- Page Mode Cycle (Read, Write, Read - Write, and Read - Modify - Write Cycles) (Note 24)

Limits
Symbol Parameter M5M44280A-8, -85 Unit
Min Max
tPc Fast Page mode read/write cycle time 50 ns
tPRWC Fast page mode read write/read modify write cycle time 100 ns
tRAS RAS low pulse width for read write cycle (Note 25)| 135 100000 ns
tce CAS high pulse width (Note 26) 10 20 ns
tCPRH RAS hold time after CAS precharge 45 ns
tCPWD Delay time, CAS precharge to W low (Note 23) 45 ns

Note 24. All previously specitied timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
25. tRas(min) is specified as two cycles of CAS input are performed.
26. tcP(max) is specified as a reference point only.

CAS before RAS Refresh, Extended Refresh Cycle* (Nots 27)

Limits
Symbol Parameter M5M44280A-8, -85 Unit
Min Max
tesR CAS setup time before RAS low 10 ns
tCHR CAS hold time after RAS low 15 ns
tcas CAS low pulse width 30 ns
Note 27. Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh
mode.
Self Refresh Cycle’ (Note 28)
Limits
Symbol Parameter M5M44280A-8S Unit
Min Max
tRASS CBR self refresh RAS low pulse width 100 us
tRPS CBR self refresh RAS high precharge time 180 ns
CHS CBR self refresh CAS hold time - 50 ns

* MITSUBISHI
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Note 28. Self refresh sequence

Two refreshing ways should be used properly depending on
the low pulse width (trass) of RAS signal during self refresh

period.

1. In case of trass < 150ms
1.1 Distriduted refresh during Read/Write operation
(A) Timing Diagrams

Table 1

Read/ Write Cycle

Self Refresh Cycle Read/Write Cycle

\J

L
=

tNSD

£

trass < 150ms tSND

i

—

—

last retresh cycle

tirst refresh cycle

1.1.1 CBR distributed Refresh

Read/Write Cycle

Read/ Write >
Self Refresh

Self Refresh—
Read/ Write

@ Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal

CBR distributed
refresh

tNSD + tsnD S 8.2ms

in the last CBR refresh cycle during read/write operation
period to the falling edge of RAS signal at the start of

RAS only
distributed refresh

tnsD £ 16 us

tsnD £ 16 us

self refresh operation should be set within tnsp (shown
in table 1).

(B) Definition of distributed refresh
Definition of CBR distributed refresh

(Including extended refresh)

@ 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 tsno (shown
in table 1).

The CBR distributed refresh performs more than 512

constant period (125 us max) CBR cycles within 64

ms.

Definition of RAS only distributed refresh

Note:

All combination of nine row address signals (Ao~ As)
are selected during 512 constant period (16 us max)

RAS only refresh cycles within 8.2 ms.

Hidden refresh may be used instead of CBR refresh,

RAS/CAS refresh may be used instead of RAS only refresh.

1.1.2 RAS only distributed refresh

® Switching from read/write operation to self refresh operation.
The time interval tnso 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 us.

® Switching from self refresh operation to read/write operation.
The time interval tsno 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 18us.
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1.2 Burst refresh during Read/Write operation
(A) Timing diagram

Read/ Write

Self Refresh

Read/ Write

tnss

trass < 150ms tSNB

—

AVEE

=
first refresh cycles
refresh cycles B11 cycles

Table 2

Read/ Write —> Self Refresh—

Read/Write Cycle Self Refresh Read/ Write

CBR burst refresh tnss < 8.2ms tsnB < 8.2ms

RAS only burst

<
refresh tss + tsne < 8.2ms

(B) Definition of burst refresh

Definition of CBR burst refresh
The CBR burst refresh performs more than 512
continuous CBR cycles within 8.2 ms.

Definition of RAS only burst refresh
All combination of ten row address signals (Ao~Asg)
are selected during 512 continuous RAS only refresh
cycles within 8.2 ms.

refresh cycles

511 cycles last

refresh cycles

1.2.1 CBR distributed Refresh

® Switching from read/write operation to self refresh operation.
The time interval tnss 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 8.2 ms.

@ Switching from self refresh operation to read/write operation.
The time interval tsna 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 8.2 ms.

1.2.2 RAS only distributed refresh

® 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 4t 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 tsne (shown
in table 2).
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2. In case of trass = 150ms
(A) Timing diagram- A

Read/ Write ) Self Retresh , Read/ Write
»fe »te
tNSD < B.2ms trASS 2 150ms tSND £ 8.2ms
RAS \ / &
1
last first
refresh cycle refresh cycle
Timing diagram-B
Read/ Write L Self Refresh L Read/ Write
= >t
tREF £ 8.2ms tRASS 2 150ms {REF £ 8.2ms

AVAVARVA

D
b
[

AYEAVAVYA

refresh cycle
512 cycles

Table 3

refresh cycle
512 cycles

Read/Write Cycle Read/Write—Self Refresh

Self Refresh—Read/Write

CBR distributed refresh Timing Diagram- A

Timing Diagram-A

RAS only distributed
CBR burst refresh
RAS only burst refresh

Timing Diagram-B

Timing Diagaram-B

(B) Definition of refresh
The same as 1.1-(B) and 1.2-(B)

2.1.1 CBR distributed refresh

® Switching from read/write operation to self 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 8.2 ms.

® 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 8.2 ms.

2.1.2 RAS only distributed, CBR burst, RAS only burst refresh

® Before and after the self refresh, 512 refresh cycles

should be executed within 8.2 ms for each refresh
operation.
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Timing Diagrams (Note 29)

Read Cycle
1RC
tRAS tRP
N ViH ~ y 4 !
RAS \ / \
ViL — X
tcsH
terp tRCD tRSH gPC toRP
tcas
I ViH — 3 4
[CAS/UCAS \ /
ViL -
tRAD tRAL tASR
tASR tRAH tasc] tCAH tcPN
- Vin - ROW_BESSSSENE Tcolumn ROW
o~As Vil — ADDRESS RSN | ADDRESS ADDRESS
|
le—={tRRH
tRCS 1RCH
_ T
W ViR T R R0
VIL — 22500058 RRXRRRRARN
tozo tcop
DQo~DQ17 Vi — X BRERRRNKS
IELLLS
(INPUTS) vy - 4 YRR
tcac
TAA {OFF
tcLz
DQo~ 7 VoH — Hi-Z - Hi-Z
Qo~DA { DATA VALID
(QUTPUTS)  vo — X
tRAC
tozo tOEA toEzZ
tocH tooo
XS S0202020-0°0-9-9-9
_ 5 RIS ) R S ERL I,
000 letete %% %% Dodeleletetetetetess LSRRI,
Potelelelelele! Do toteletetete%e %2005
Ok 55K 5RCSIIEIIIGILLIR 5ISISIIRERRIIK
tORH

TR TRRZRX KA
Note 29 SSXREKRRLR Indicates the don't care input. )
ote OIS ViH{min) S VIN'S ViH (max) or VIL{min) S VIN 5 ViL (max)
B X X X X X X X X

% indicates the invalid output.

MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Byte Read Cycle

tRC
tRAS tRP
_ Viy —
RAS \
ViL — \-t 12
tCcsH
tcre tRCD tRSH (tch etcap
™ 1CAS
UCAS Vb - 7 3 1 w
(or LCAS) ViL -
1CPN
LCAS Vi — 4 4
(or UCAS) ViL —
tRAD o tRAL t:gﬂ_
l
tAs_FL tRAH tASC tCAH
ViH ~ FROW  RARRIES COLUMN % ROW
~ S 0.0 0000
Ao~As Vi - @grwme% NS5\ | IADDRESS \ ADDRESS
tRRH
tRCS {RCH|
_ Vi = 3 R30R RIRHLERR
G 0.9.9.9.0.0.0. ¢
w Vil — SRS R
DQo~DQs ViH —
(or DQs~DQ17)
(INPUTS) Vi -
DQo~DQs VoH — Hi-Z
(or DQo~0DQ:17) 2" '
(OUTPUTS) VoL -
tDzC tcoD
DQs~DQ17 Vi —
(or DQo~DQg) ) {
(NPUTS) ViL - teAC
taa toFF
tewz
DQ9~DQ:17 Voo — i- + Hi-Z
(or DQo~DQs) 7 Hi-Z { 7 }{ DATA VALID
{OUTPUTS) VoL ~ X
tRAC E§z
tozo 1oEA 'tobD
tocH
i Vin — R SRR IR IR 7
O I e ]
tORH
MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Write Cycle (Early write)

LCAS/UCAS

Ao~As

g

DQo~DQ17
(INPUTS)

DQo~DQ17
(OUTPUTS)

twe
tRAS tae
T
ViH \ /‘
ViL = X
tcshH
tcRe) tRCD tRSH tRPC tcRP
tcas ’Q
ViH — b \ / /
ViL — \ 2
tcaH tAsR|
A
— K ANPSOSASPEAANARN AP X TR I
Vir COLUMN 3RS ROW
ViL — ADDRESS N OERERLARILEERELRLRLLES ADDRESS
twes twWCH
Vi — 0000 RS
B ot osososntan KRS0 Ks
VIL = RXRARERELLAXRRAILRLED BRI
1
tDS toH
ViH — R o SR o R SR IR R SRR R
DATA VALID €00 RRIERELEHLRRLLRIRLRLIILEIK,
Vi — A RRRRRILRRRARLEEI LK LIIIIEELLE
Vou ~ Hi-Z
VoL -

- —
Y o e RIS

XK
T e 0O eSO 00 a0 e e So e e te e oo o et toetetetetetototetote atototutetolotetototels
VI — 230 O S e R S RS

MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Byte Write Cycle (Early write)

twe
tRAS tRP
Vi — 3
RAS \ ]
ViL — X b 3
tesH
tcrp | tRCD tRSH tmec | toRe
tcas
UCAS ViH - ’\ /
(or LCAS) ViL -
LCAS ViH -
(or UCAS) ViL -
tASR| tRAH tA \SC| tCAH tASR]
- PR RIS A AV P O V. VP99V Y. e.v.vew: U —
ho~ra " POV K0 || SObAMN  RESIEESEIIEN. adhss
ViL - ADDRESS SR ADDRESS R B8y ADDRES
twes tWCH
_ TR TIITIR
W Vi AR
SRS
Vi - CXIRRIIRX
DOO~DQB - 0L 0202020202020 -020-8-0-0-8 9 0002020 O 0020200 020702020 0 0 002020200 9079 O 02020 002020-0-9-0-02¢
(or DQs~ D7) T T R R R R B S IS
(INPUTS) VIL —  XRRRERRERLERRERLRRRPIERRL LRGSR SRLRELRARREREKS
DQo~DQs Vv .
OH — Hi-Z
(or DQs~DQ17)
(OUTPUTS) VoL -
tos tDH
DQQ ~DQi7 — SN 0002020202999, K PSSP S AN N SOOI NEN
(or DQo~DQs) VI = I RN 200K
or DQo 8 IR IAIAIAIAKKAI AR DATA VALID KSR IR I KR RHI KKK KA KK KAIAIAKN
(INPUTS) O %% %0 %090 %0 %0 %% % % % % e % % A 1 0200000 %0 % 200 002 %e 700606 %% 200626 %0% 76909426 7%6%6% %% %
DQo~DQ17 vV !
OH — Hi-Z
(or DQo~DQs)
(QUTPUTS) VoL -
Vi = S N T e e R R R R s nnsN,
O e tatetonatetetosatabetorstetorsl

z MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Write Cycle (Delayed write)

twe
tRAS trRP
J— ViH — y f 3
RAS \ /
Vi - X
tcsH
tere tRCD tRSH tRPC tCRP
tcas T
- VH- \
[CAS/UCAS \
ViL - X
tASR tRAH tASC tcaH tASR
ViH — { ROW 7 COLUMN R LSRRI
ISR IR ROW
~ { Podetetede!
Ao~As Vit - ADDRESS ADDRESS GBI ADDRESS
|
towL
tRCS fRWL
twp
_ ViH — 3 OISR XXX
W \ RS IRRIARLAKs
ViL — L B ERREELLZAKIKRLELLL
tweH
toze tos| |, tou
DQo~DQ17  ViW = Z DATA S
(INPUTS) VIl = KRS . ' VALID S SRHRECSIREIIRS
tcLz
Fey
DQo~DQ17 Vor — Hi-Z F Hi-Z
(OUTPUTS) v — y
070 toezy 1000 tOEH
RS, / T LT
OF Vi 0‘0’0’0’0’0‘o’o‘o‘o’o’o’o;:‘o’o‘:’o’o’o’o’o%:o’ RIS
G RELICIHLLLILLELILEN R0 RHIRHALHAIRIILERES
Vil ~ SSRGS SRR
MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Byte Write Cycle (Delayed write)

twe
tRAS tap
VIH — Y f
RAS \ /
ViL —
tcsH
tCRP tRPC
tRCO tRSH tcRP
tcas
UCAS ViH = \ /
(or LCAS) ViL -
CAS ViH =
(or UCAS) ViL =
tASR tRAH tASC tCAH
Ao~As Vi = ROW COLUMN B
D
ViL - ADDRESS ) ADDRESS R
tRcS
_ VIH — SRR R0 0 00 R S R TR
W RERRRRRERRLRLLLIKRRRLLKLY SRR
R IERERIRIGIRS fIRLRIELREICRIAK
VIL = 2RI EXROLRERRRRRLRKRAKRS
l(jg Gebar7 ) Y R ORI IRRKR B R R RRRAR
r DQg~DQ1
ANPUTS) VI — SRR RRAIRHRCRANLRHLLRAS
DQo~DQs__ v, ,
OH — Hi-Z
(or DQs~DQ17) v
(QUTPUTS oL -
) twCH
tozc tos toH
DQa~DQ17 i- 7050°0°0-0°0-0-0-0-0- 090"
{or DQo~DQs) Hi-Z 7 DATA R RIER KR RIXRIRX KKK,
or DQo 8 { LD RSSRRRRARALIL
(INPUTS) 0000000090020 %% %0 %% %"
terz
DQg~DQ17 Vi ; .
OH — Hi-Z 2 Hi-Z
(or DQo~DQs g
(OUTPUTS) VoL -
tbzo L tOEH
tOEZ~
tooD
NN NN N NN AN AN N NS NN NN NN S N\
o Vi - DR ‘ TR
E IR RS RIRRIRALRHS
VIL = JXRERRRREEIILRARLERRAREAN KL
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Read - Write, Read - Modify - Write Cycle

X
>
[

LCAS/UCAS

Ao~As

g

DQo~DQ17
(INPUTS)

DQo~DQ17
(OUTPUTS)

tRWC
tRAS tRP
ViH - 3\ ZF 3
ViL = 7 | W
tosH
tcRP
tRCD tC:;‘SH F“ trPC [-— tcrp
\ N
ViL — ¥ .
tRAD
tASR
tRAH LASC benr tcaH
e tASR
_ r
VK ROW COLUMN 3 ROW
Vi — ADDRESS ADDRESS L. ADDRESS
tAwD
TCWD towl
tres tRWD tRWL
twe
Vi — F \ o RRRRIRRRSK K
Ko RRRRAIRIALHLRAR
ViL - . B SRRIHHKEEKAIERRREKS
tos tDH
1DZC fe—q—n]
\
- i- | SRR
o > o baTA SRS
_ 4 3 ALID R SERRIRER KKK I KKK
Vi tCAC ! T XX
taa
toLz
Vor - f DATA Hi-Z
Vo — L VALID
tRAC P
tbzo toEA 1oEH
‘ 0EZe—] £
ViH — 300K IR R KR I IH KA S KA K K | f KKK AL R IRH KX IRA AKX
s s ttosests) SRR
VL — R R RN NIRRT

x MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Byte Read Write, Read - Modify Write Cycle

1RWC
trRAS | tRP
_ ViH — R -
RAS \
ViL - < r
tCsH
tcrp tRCD tRSH tRPC  tCRP
] ( tcas
UCAS Vir = -
(or LCAS) ViL ~ -
S - r
[CAS Vi a
(or UCAS) Vi —
tRAD
tasR tASR
il tRaH HASClest tCAH
Ao~As V- ROW COLUMN LIRS ROW
Vi — ADDRESS ADDRESS  RXKRRE ADDRESS
tAWD
tcwD towe
tRWD tRwWL
twp
— ViH — X X KKK KA K XK X XK XA KD
w \ SRR RRIRLRNRKKS
ViL - - JERRERRRRRAAZRAK
DQo~DQs Vin — SRTSEESEE
(or DQs~DQi7) " SIS ;
(INPUTS) VI — RIS
DQo~DQe v - i 4
OH i -
(or DQe~DAQ17) Hi-Z
(QUTPUTS) VoL -
tbze tos | tOH
pe——
DQe~DQ17 Vi — = ST
—D0s) Y, fRISIREIELLERS
(or DQo~DQs> 3 s \ DATA VALID  RKRKISRRIAEKKELL
(INPUTS) Vie i 06%6%0%0%0%0% %% % %%
tCAC
taA
tcLz
DQe~DQ1i7 V . F\ .
OH — - -
(or DQo~DQs) Hi-z VATA Hi-Z
(CUTPUTS) VoL - ALl
tRAC 1o
tozo ;| tOEA o) toez oo tOEH
— VIH — XK KICKICRIK K KR KK AH AKX KKICICKICIILIKIICIICIIICIICIX K>
OE e KR AKX / e tatess
VIL = 20558805 AHRRLRRRAEEELIARL LRI ERERLELRARRK
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

RAS-only Refresh Cycle

X
>
w

LCAS/UCAS

Ac~As

t3

DQo~DQ17
(INPUTS)

DQo~DQ17
(QUTPUTS)

tRC
tRAS trP
ViH — ES Z_’ \
Vie = 4 7 \
tRPC  tCRP
tcapr— c tc
Vii —
ViL —
tasr| | tran tash|
ViH ~ 2 B O O S T S T O T T A AT TO OO TITOTOTITOTOTIATITOTES,
ROW O S IRIIICRIELAXEIILLN ROW
ADDRESS _55IIILIELELELRRLLLRIRGIIIIIILKEIKN  ADDRESS
Vi - WSRO0 800S00V 00088000098 080 00089 0:% o

NS SN I SNSRI S S S SNSRI SISO SN
ik — 20080000500 IITRTAAXIETRRHILAS

9
X

ViL -

L.V 9.9,

X XXX X XXX
000000000000000000000000000000000000000Q§000000000000000000000000
0. 9.9.9.9.9.9.0.0.0.0.0.9.0.9:9.9.9.9.9.9.90.9.99.99.0.9.9.9.0.09.9.9:9.99.0.9.9.0.90.9.9.9.9.9.9.9.9.9.9.9.99.9.9.99.9.9.9.9.9
ARttt ettt

2.0.9.9.9.9.4

0%
$O0HRHL

9 99,0090

VOH —

R S X R S SR R I RIHI R I ICHRAX RIS
o R SRR LR HRIIIRLLRHXLRL LSS
0 SRR IR IIRIALRLRAR

®. X2 SS.0.00. 0.6 X

22505

Hi-7

VoL —

Vi — OO0,

%

TR RLRLRL LS TR RRIRRLTLZT LTS TLLTL LSS
0’0"0‘0’0’0’0’0’0‘0’0’0‘0‘0’0’0‘0‘0‘0’0’0’0’0’0’0’0’0’0’0’0’0’:’0’0’0’0’0’0’0’0:0:

VL — ZRRRELEIRERRARHRELLLIRSLLHRLAAREK

TTRRITRRTTT LT
888 0.0,0,0.0.0’0,0,0::.

% 5
R SRR RIRILRHAIL RIS,

CRRRRHLIILXHKSKSK SRR

AMITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

tRC tRC
trRP trP
tRAS tRAS
s \
[ ViH — \ \ Z
RAS k k 7 \_
ViL = . tAPC terp
RPC tCSR tRPC CsR
4 tcHR tCHR
v / teen
H—
LCAS/UCAS ' '
ViL -
tASR
sl
ViH — T T T T T T T T T T T T OSSO TOTOOTO SO OO OO OO OTTOTOTOS,
Ao~As o o o e R R RIKRIIIIIIN | i
ViL — CHIERRRRLARAKHHILRLRRLLLLRRARLAXAXHKHHKHHHRHCAHCRIIIRRRICIIIIK R XXX HRRAXAY ADDRESS
i R HSRLHIELLAARHHRLHRLARALERLRLIASERRLELIEE LKA N
tRCH
_ ViH — R TR
W R e R RIS
ViL - SRR I R R K RIS
tcoo
_ TS OO0 0000 e
DQo~DQ17 ViH IR SRR LSRR LKA LRCRARHARIARS
(NPUTS) et etetete et etet et de 00 to 0% bototoletotetededede!
ViL — 0000900760 96%6 %076 %0 %% %% % % %! 196%6%%%%% %%
torFF
|05
B T i
DQo~DQ17 VO TResdeeessd Hi-Z
(QUTPUTS)  vo — R
toez
toDo
ViH —
OE
ViL —

MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Self Refresh Cycle (Note 28)

tRP tRPS
s \
Vi = / N\, 1RASS / \
RAS X 0 Fa
Vi = tree tRPC tCRP
tcPN tcHs
tCSR
Vi~ —/ r, r,
UCAS/LCAS v [
L -
tASR
ASRy
Ac~A o3RI RIILLKIRIILRIEICIILRHAKIIL KN BOW
o~A8 Vi B0 IRNIIRLIISIEIIRIIIILRILIIIIILERRIIISAIIRE AN ADDRESS
tRCH
DX R APPSR AR AR XK AKX PRI K AR XX AR KR X XS KA AR XK K XA 2SS PN PN A AR AR A R X XA X
w Vi - R R R RII
w R0 O L SRSEIRRHAIIIIRRRIHL KRS
viL - R R
tcoD
DQo~DQ17 Vin =
(NPUTS) vy —
toFE
e
DOo~DQi7 - VOH REEEEEE A\ Hi-Z
(OUTPUTS) v~
toez
toDD
_ T S S S e
o] Vi R e R R IIRR,
R RIS

S S o X S X S

MITSUBISHI
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FAST PAGE MODE 4718592-BiT(262144-WORD BY 18-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 30)

tRC tRC
tRAS tRP tRAS trP
ViH = 1
RAS \ / \ [\
ViL —
tCRP| tRCD tRSH tCHR
ViH =
LCAS/UCAS
ViL =
tRAD
tA_s_R, tRAH tAsg i tCAH tASR
ViH — ROW COLUMN 20e%e%0% 2020 %0% v MO
- Sodelelete %ot e %%
Ao~As Vi — ADDRESS ADDRESS 050N, ADDRESS
tRCS
tRAL 1tRRH
w RS e oo
R0 %% % % %% 00000000000 0 000 0000 %0 %0000 0% %670 %0 %02 % %% %6 %% %%
tozc tcoD
_ . TS
(NPUTS) Vi - y teac L%t
taa lﬁ
tCLz
DQo~DQ17 Vor = Hi-Z Hi-2Z
OUTPUTS)  yq - DATA VALID
tRAC toez
o=
tozo toEA to0D
tORH
- ViH !
OE
: ViL - -

Note 30 Early write, delayed write, read write or read modify write cycie is applicable instead of read cycle.
Timing requirements and output state are the same as that of each ecyle shown above.
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle

tRAS trRP
- -
R ViH —
RAS " \ / \
Vi —
tCsH tPc tRSH
tcrp tRCD tcas tep tcAS tcp tcas
V - X p 3 r
- IH—
o 325 /N
Vie - . 4 u
tRAD tCPRH
tASR| | tpan tasc| | tcaH tasc| |[tcaH tAsq  ({tCAH
r—. tASR
ik~ ROW COLUMN COLUMN COLUMN ROW
Ao~Ag Vi - ADDRESS ADDRESS1 ADDRESS2 ADDRESS3 ADDRESS
l tRAL tRCH
tRCS kRcH mcrg tRCH["tRCS tRRH [
_ ViH — TOSOTT
vy, osesedelele
Vi - SRS
bz toze toze tcoD
tCOD,
DQo~DQi7 Vi % 3 Hi-Z Hi-Z A 7%
(INPUTS) Vi ~ A tCAC tOFF tcac \l tcac tore Y
tAA taa taa
tewz toLz tors toLz
DQo~DQiz  Vor - Hi-Z DATA DATA DATA
(OUTPUTS) g — VALID1 VALID2 VALID3
tRAaC tcPa [ tcPa
tozo tOEA toiz. tOEA toez tOEA toEz
tocH toCcH tOCH
OF ViH —
Vie —
] —
tobD 020 tobD tDZO  toRH tobD
MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Byte Read Cycle

tRAS tRP
[ ViH — \ 4 \
RAS N\
Vie =~ X 7
tCsH tre tRASH
tore] taco tcas tcp tcAs tcp tCAS
RS e A /N /N || f]
(or LCAS) Vi — N 7 A 7
LCAS Vi = tRAD tCPRH
(or UCAS) ViL —
tASR tCAH tasq [tcan tasc | [tCAH
| = Fon
N Vi — ROW COLUMN ) { OLUMN ) £ COLUMN ROW
Vi = D DDRESS1, (\DDRESS% (ADDRESS3 DDRESS
that tRCH
tRCS tRCH  ttRCS) ‘E_F;ICH tRCS tRRH
O 575 Y k e
W
ViL =
DQo~DQs ViH —
G
(UNPUTS) ViL -
DQo~DQs _ o
(or DQ9~DQ17 Vo HiZZ
(OUTPUTS) Vo —
D¢ oz tozc | tcoD
DQs~DQ17 _ TSI, . .
{or DQo~DQa) " K0 Hi 2 Hi-Z
(INPUTS) Vi — 2088 1CAC tOFF tCAC tCA tOFF
tAA | tAA tAA
tcLz | tcLz
e
DQs~DAQ17 Vou — 4 4 /-
(or DQo~DQs) | ™ Ny VALID? yé% VALIb3T—
(OUTPUTS) VoL — X K -l
tRAC [ tepa | topa
tpzo toey) toez toEA toez toea| | toEZ
| tOCH tocH t!OCH
— Vin = 285 CCRAIKS SN
£ ISR bolessletetotelelels,
0 U - ARSI ~
L L
topd  tozo tobD tDzO tORH toop
MITSUBISHI
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

tRAS ) trRP
ViH — \
RAS N\
ViL — K
tcsH trc tRSH
tCrR_P; tRCD tcas tcp tcas tcp tcas
VK- h! y 4 )
[CAS/UCAS \ / \ / \
ViL - X y,. X y. X Z
tASR tRAH tASC tcan tasct  tcaH tASC tCAH
ViH — ROW { COLUMN YN o SOOI,
LUMN YAXX50XN
Ao~As IKSCLRSIN 4 [ fe%elede%e%% I
ViL — ADDRESS LADDRESS 1 XXX YADDRESS 20000
twes twCH twes L twCH twes twCH
—  SARAAEASANPEAAINAARA A X XY AN N RSSO R
W SRR, KN LIRS
ViL — 0.0‘0‘00'0000000000000‘ 9099990 ,’000000000.0’0
tos oM tos toH tDS tDH

 RRRSTSTITT
DQo~DQ17 VM = XSSO DATA
(INPUTS) LORSIKSKRIEN. VALIDT

VIL — KRR

DQo~DQ17 Vo ~ Hi-Z
(OUTPUTS) Voo —

— N X OO0 O O O 0P 9 9999 O 009 O 9 O 09 9 9 9299 COSONANA O
O VI S LS R R RRIIILIERIRIR
SOLIIHIRLKLELEIIER 202000 ORI RIS RRIIH LS,
VIL — 22000 EERRICRIKERK R R RS
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M5M44280AJ,TP,RT-8,-8S

FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Byte Write Cycle (Early Write)

tRAS

trp

- Vih = \
RAS : \
ViL — X /
1CSH tPC tRSH
tcRe | tRCD tcas tcp tcas , tce tcas
UCAS Vie — 4 )\ Zl 5\ / 3\
(or LCAS) Vi - ( ; ; 4
LC AS Vin — l
(or UCAS) ViL —
tAsC
AT0TO20T030%
~ COLUMN JERXRKE0N
Ao~Ag ADDRESSZ, ‘:‘?;:;:;:20’4‘ A
tweH tweH
ST
- 02020202 %6 %0 %%
W LR35
o Dmnann M~ R s R R R SRIRIRR
(NPUTS) Vil = R RIS GRS OCSERRLRRIERIRER
DQo~DQs L .
(or DQs~DQ17) Yo" Hi-Z
(OUTPUTS) VoL —
toH ‘ tDs tDH
i
00 8% ) DATA DATA DATA
(NPUTS) VALID1 VALID2 VALID3
DQg~DQ17 Vou — o
(or DQo~DQs) " Hi-Z
(OUTPUTS)  Vou -
_ T T T,
oe v s
Vi - Peteleletetetetete % e e e le e %%
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Delayed Write)

tRAS _ tRe
JE— ViH - \ L
RAS \
ViL = N 7
tcsH tRSH
tCrP tRCD tCAS trc
r tcp tcAS
_ Vi - \ 4 A
[CAS/UCAS @‘ \ \
ViL - X Y, X
tASR tRAH tAsg tCAH tasc L tCAH
ViH = f230F| COLUMN COLUMN
Ao~As (S5
Vil — M| ADDRESS 1 \| ADDRESS?
tRCS towL tRCS le
twe twp
e
W VI e R RIS 3 LIRS
W SRR \ 0302050500008
Vi — D8RRI n_2 N 2R
tweH tweH
toze tos toH
Doy Vi SRR N2 DATA ez g
(INPUTS) Vil — XRREREEIELILLE VALID1 3 VALID2 sasere
tcLz tcLz
DQo~DQ17 Vo — Hi-Z £ Hi-Z Hi-Z
OUTPUTS) v - { {
toez toez
tobo tDZo toDD tOEH
_ — DTSRRI \ ST
v Vo RS ARSI, d R
VIL = R0 REX XXX NSBLHHKES
e S N N NSO AAAA A A
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MITSUBISHI LSIs
M5M44280AJ,TP,RT-8,-8S

FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Byte Write Cycle (Delayed Write)

tRAS . tRP
ViH — \
RAS N\
ViL — X 7
tcsH tRSH
tcrp tRCD tcas trc |
tcp tcas
UCAS Vi — )\ [l !\
(or LCAS) ViL — X 7/ R
[CTAS ik =
(or UCAS) Vi -
tRWL
tAsR| | tRaH tASC tcaH tasc tcAH | towl tasr
Vin = N COLUMN - RARRCRTRRR COLUMN
~ #0305 L {SRRELZSEKKLILE ROW
Ao~he Vie - KRR PR ADORESS1 REEEEES N ADDRESS2 ADDRESS
tRCS CWL tRCS
twp twp
_ Vi — \ ) [RTRTR
FRLLE
W Vi N N AR
tweCH twCH
DQo~DQs Vi — R TR
(or DQe~DQ17) SIKEL 25250
(INPUTS) viL - SRS 00BN
DQo~DQs ~ ,
(or DQo~DQ17) " Hi-2
(QUTPUTS) VoL - . ool ¢
DzC DS DH | tpze tos . toH ,
DQs~DQ17 Vit = Koo oToTolo 4
(or DQo~DQs) RRLLLLLRRIOIAN, Z DATA , DATA
(INPUTS) e RAAYALDY 4 XA R yALID2
tcLz t(IZLZ
DQs~DAQ17 Vou — - % Hi-7 Hi-Z
(or DQo~DQs) or HiZZ g & ' l
(OUTPUTS) VoL - /
toEz
tpzo tODD | toen
|

| ~
[o]
al
N
[}

tooo tozo
_ Vip — R TN )
OF SRS ELILIEN
VL — R R S RIRIEIN
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

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

tRAS tRP
ViH —~ 4 3
s \ 7\
ViL - X
tcsH tRwWL
tcrp tRCD tcas tPRWC
teP_ tcas
ViH — 3 4
[CAS/UCAS \ \ /
ViL - X .
J
trAD
tASR tRAH ASC es] tcaq tASC tcan tewe ASR
Vi - ROW f COLUMN [ COLUMN 2 row
Ao~Ag Vi ~ ADDRESS . ADDRESS! ADDRESS2 RSPV ADDRESS
tawp tawD
tRCS tewb JYCWL treY tcwD
twp twp
w g
w
ViL — m \L & \
tRWD tcPwh
_tbze tos| | toH to2c tDS tDH I
DQo~DQ17 Vi = Hi-Z2 B DATA Hi-Z 4 DATA
(INPUTS) Vi — L VALIDT /%F L |VALID2
tcac tcac |
e | e
taa tAa
tCLZ-offe tCLZ =~
DQo~DQ17 VoH — Hi-Z 7 ‘&ALTIADN Hi-Z b 2Y O Hi-Z
(QUTPUTS) VoL — \ i 5 5
tRAC toon tepa tooo
tozo 1OEA tozo _L t
te— tOE b - OEH
OBz Ttoe A toez
Vi — B R R RS f f
= B/
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FAST PAGE MODE 4718592-BIT(262144-WORD BY 18-BIT)DYNAMIC RAM

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

UCAS
(or LCAD)

LCAS
(or UCAS)

Ao~As

=

DQo~DQs
(or DQe~DQ17)
(INPUTS)

DQo~DQs
(or DQe~DQ17)
(QUTPUTS)

DQg~DQ17
(or DQo~DQs)
(INPUTS)

DQe~DQ17
(or DQo~DQs)
(OUTPUTS)

. trAS I
ViH — \\ AL 3
ViL — X \
tesH tRWL
teap tRCD tcas tPRWC
tcp tcas
N 7\ /
Vi — X 7 7
ViH ~
ViL =
tRAD
tASR tasc t
tRAH +ASCles] tcaH ASC | tcaH CWL tasR
Vik ROW ] COLUMN ' COLUMN [ row
ViL - ADDRESS . ADDRESS! ADDRESS2 J CDDRESS
tawD tawp
tRCS tcwp tewe tRCS tcwD
twe twp
- ‘ N N
ViL - X X
tRWD tcPwD
ViL —
Vo - Hi-Z
Vou -
t
tozc tos tDH S toze DS, toH
ViH — k Hi-Z y. f DATA > Hi-Z 1 DATA
Vil — \ VALID1 y VALID2
L tcAc —7 tcac !
taa tAA |
I
toLg ti(:l_z
Vor — Hi-Z ATA Hi-Z T Hi-Z
VALID
VoL — [
[L tRAC tcra toDD
t tOEH
D29 tDZO“Jﬁ‘— —+toEZ
toEa
BY-9-929-0 0 99 9900 9 -9 S0 9.9 099, f
e s st cetotetes RIS
ViL = XKLL RIS
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