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oRELMINARY  M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

DESCRIPTION

This is a family of 262144-word by 16-bit dynamic RAMs with
Hyper page mode fuction, fabricated with the high performance
CMOS process, and is ideal for the buffer memory systems of
personal computer graphics and HDD where high speed, low
power dissipation, and low costs are essential.

The use of double-layer metalization process technology and a
single-transistor dynamic storage stacked capacitor cell provide
high circuit density at reduced costs. The lower supply (3.3V)
operation, due to the optimization of transistor structure, provides
low power dissipation while maintaining high speed operation.
Multiplexed address inputs permit both a reduction in pins and an
increase in system densities. Self or extended refresh current is
low enough for battery back-up application.

This device has 2CAS and 1W terminals with a refresh cycie of
512 cycles every 8.2ms.

FEATURES

RAS CAS | Adds OFE Power
accssCAss acoors (',‘"y':l: dissipa-
time time time tim tion
(max.ns) [ (max.ns) | (max.ns) | (max.ns) | (min.ns) | {typ.mW)
M5MAV4285CTP6,46S| 60 15 30 15 110 | 333
M5MAV4265CTP-7,-78| 70 20 35 20 130 | 290

Type name BCCOSS

eStandard 44 pin TSOP (1)

eSingle 3.310.3V supply
eolLow stand-by power dissipation
CMOS Inputlevel ---------------=-- 1.8mW (Max)
CMOS Input level - ---=-~---------~ 360 W (Max) =
oQperating power dissipation
M5M4V4265CTP-6,6S - -~ - - - - -~ - ==~ 396mW (Max)
M5M4V4265CTP-7,-7S ~- - -~ - === - - ~~. 342mW (Max)
oSeif refresh capability »
Self refresh current - ----~----~---~- 100 x A (Max)
®Extended refresh capability
Extended refresh current ------------- 100 x A (Max)

OHyper?ge mode (512-column random access), Read-modify-
write, RAS-only refresh, CAS before RAS refresh, Hidden refresh
capabilities. . _
oEarly-write mode, OE and W to control output buffer impedance
512 refresh cycles every 8.2ms (Ao~As)
0512 refresh cycles every 128ms (Ao~As)» .
®Byte or word control for Read/Write operation (2CAS, 1W type)
*: Applicable to self refresh version (M5M4V4265CTP-6S,-7S
: option) only

APPLICATION
Microcomputer memory, Refresh memory for CRT, Frame buffer
memory for CRT

PIN DESCRIPTION

Pin name Function

Ao~Ag Address inputs
DQ1~-DQs | Data inputs / outputs
RAS Row address strobe input
LCAS ::-glvljE,mrnb‘aﬂdedfgsnstr gllrobe input
UCAS ggﬂﬁnbgéed?ggrsotlrobe input
w Write control input
OE Output enable input
vee Power supply (+3.3V)

Vss Ground (0V)

PIN CONFIGURATION (TOP VIEW)

{3.3v)vee [T
pat [2]
pez 3]
pas [4]
a4 [g]

(3.avyvee [8]
pas [7]
Dae f8]
DQr 3]
oae [

(3.3V)vee

Outline 44P3W-L (400mil TSOP Nomal Bend)

NC: NO CONNECTION

VSS(OV)

DQ13
VSS(0V)
DQ12
DQ11
DQo
DQs

NC
LCAS
UCAs
OE

A8

A7

A6

As

A4
VSS{0V)
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FUNCTION .
In addition to Hyper Page Mode, normal read, write and read- other functions, e.g., RAS-only refresh, and delayed-write. The

modify-write operations the M5M4V4265CTP provides a number of input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Inputs Input/Output
Operstion RAS | LCAS |UCAS| W OE DQ1~DQs 0Qs~DQ1e
Lower byte read ACT ACT | NAC | NAC ACT Dout OPN
Upper byte read ACT NAC ACT | NAC ACT OPN Dout
Word read ACT ACT ACT NAC ACT Dout Dout
Lower byte write ACT ACT | NAC | ACT NAC DiN DNC
Upper byte write ACT NAC | ACT | ACT NAC DNC DiN
| Word write ACT ACT | ACT | ACT NAC DiN DIN
RAS only refresh ACT | NAC | NAC | DNC | DNC OPN OPN
Hidden refresh ACT ACT ACT | NAC ACT Dout Dout
CAS before RAS (Extended ) refresh| ACT ACT ACT | DNC DNC OPN OPN
Self refresh » ACT ACT ACT DNC DNC OPN OPN
Stand-by NAC DNC DNC | DNC DNC OPN OPN

Note : ACT : active, NAC : nonactive, DNC : don't care, OPN : open

BLOCK DIAGRAM
ROW ADDRESS ____ vee (3.3V)
STROBE INPUT  FAS
WER BYT — CLOCK GENERATOR
OB LM AODRESS LCAS CIRCUIT Bz vss (V)
STROBE INPUT S ¥
UPPER BYTE ConTRoL UCAS LOWER 353
COLUMN ADDRESS B DQ1
STROBE INPUT UPPER DQz| LOWER DATA
WRITE coqagggr W * i [ INPUTS /OUTPUTS
= DQe
|  FET
gk
243 vee (3.3V)
vss (0V)
Ao~A8 =
| COLUMN DECODER gf E
=11
(2o Lrromermeeeee 1 eds
SENSE REFRESH -: pae
At iy DQ10| UPPER DATA
A2 § u&i AMPLIFIER & 1 /O CONTROL “ : INPUTS/ OUTPUTS
A3 § 2 « £3% (O pate
ADDRESS INPUTS 4 A4 ca u gorLl
As g g MEMORY CELL 3%a !
As 8 8 o (4194304 BITS)
A7 < 2 vee (3.3V
L as S cC (3.3V)
| Vss (0V)
SE OUTPUT ENABLE
INPUT
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vec Supply voltage -0.5~4.6 Vv
Vi Input voltage With respect fo Vss -0.5~4.6 v
Vo QOutput voltage -0.5~4.6 1
10 Output current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 C
Tstg Storage temperature -85 ~ 150 C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits
Symbol Parameter Min Nom | Max Unit
Vee Supply voltage 30 | 33 | 36 v
Vss Supply voltage 0 0 0 \
Vi High-level input voltage, all inputs 2.0 VCC+0.3 \'J
ViL Low-lgvel input voltage, all inputs -0.3 0.8 Vv
Note 1 : All voltage values are with respect to VSS.
ELECTRICAL CHARACTERISTICS (Ta=0~70TC , Vcc=3.310.3V, Vss=0V, unless otherwise noted) (Note 2)
Limits
P T iti i
Symbol arameter est conditions Min Typ Max Unit
VOH High-level output voltage l0H=-2mA 2.4 Vee \
Vot Low-level output voitage loL=2mA 0 0.4 \
loz Oft-state output current Q foating OV SVouT 5 Vcc -5 5 LA
| Input current OVSVINSVCC+0.3V, Other Inputs ping=0V -5 5 uA
Average supply current | usm4v4zesc-6,68 | RAS, CAS cycling 110
lec1av) from Vcc, operating tRC=twC=min. mA
(Note 3,4,5) | M5M4V4265C-7,-7S | output open 95
RAS= CAS =VIH, output open 2
lec2 Supply current from Vcc, stand-by  (Note 6)| RAS= GAS 2vec -0.2V 0.5 mA
output open 0.1%
Average supply current | M5M4V4A265C-6,8S | FAS cycling, CAS=Vi 110
lccaav) | from Vec, RAS only tRC=min. mA
refresh mode (Note 3,5) | M5M4V4285C-7,-7S | output open 95
:’r\;renra & supply current M5Mav4265C-6,68 | RAS=VIL, CAS cycling 110 "
lccaan Hyper page mode tPc=min. m
(Note 3,4,5) M5M4V4265C-7,-7S | output open 95
I #;renra ;: supply current | yuyiivasesc.s, 68 CAS n[;etore RAS refresh cycling 100 mA
CCe(AY) | CAS before RAS refresh tRc=min.
mode (NO‘G 3'5) M5M4V4263C-7,-7S output open 85
RAS cycling CAS 0.2V or CAS
before RAS refresh cycling
RAS=0.2V or &Vce-0.2V
Average supply current CAS=0.2V or &Vcc-0.2V
lccsavy* | from Ve W___SO.ZV or2Vce-0.2V 100 uA
Extended-refresh mode (Note 6) | OE=0.2V or 2Vce-0.2V
Ao~Ag = 0.2V or Vcc-0.2V,
DQ=open
tRC=250 u s, tAAS=RAS min~1 u s
Average supply current from Vcc RAS=CAS 0.2V
%*
IocoAV * | g oit-refresh mode {Note 6) | output open 100 HA

Note 2: Current flowing into an IC is positive, oul is negative.
3: 1CC1 (AV), ICCa (AV), ICC4 (AV), and ICCs (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.

4: 1CC1 (AV) and ICC4 (AV) are dependent on output loading. Specified values are obtained with the output open.

§: Column Address can be changed once or less while RAS=V iL and CAS=VIH.
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

CAPACITANCE (Ta=0~70C, Vcc=3.310.3V, Vss=0V, unless otherwise noted)

Limits

Symbol Parameter Test conditions Min Typ Max Unit
Cia) Input capacitance, address inputs Vi=Vss 5 pF
Ci(cLk) | !nput capacitance, clock inputs f=1MHz 7 pF
Ci/o Input/Output capacitance, data ports Vi=25mVrms 7 pF

SWITCHING CHARACTERISTICS (Ta=0~70 'C, Vcc=3.310.3V, Vss=0V, unless otherwise noted, see notes 6,14,15)
Limits
Symbol Parameter M5M4V4265C-6,68 | M5MAVA265C-7,-78 Unit
Min Max Min Max

lcac Access time from CAS (Note 7,8) 15 20 ns
tRAC Access time from RAS (Note 7,9) 60 70 ns
™ Columu address access time (Note 7,10) 30 35 ns
tcPa Access time from CAS precharge (Note 7,11) 33 38 ns
toEa Access time from OE (Note 7) 15 20 ns
tOHC Qutput hold time from CAS (Note 13) | 5 5 ns
tOHR Output hold time from RAS (Note13)| 5 5 ns
tcrLz Output low impedance time from CAS low (Note 7) 5 5 ns
tOEZ Output disable time after OE high {Note 12) 15 20 ns

WEZ Output disable time after WE high (Note 12) 15 20 ns
tOFF Output disable time after CAS high (Note 12,13) 15 20 ns
{REZ Output disable time after RAS high (Note 12,13) 15 20 ns

Note 6: An initial pause of 500 us is required after power-up followed by a minimum of eight initialization cycles (RAS-only refresh or CAS betore AAS refresh
cycles).
Note the RAS may be cycled during the initial pause. And 8 initialization cycles are required after prolonged pertods (greater than 8.2ms) of RAS
inactivity betore proper device operation is achieved.
7: Measured with a load circuit equivalent to S0pF, VOH(IOH=-2mA) and VOL(lOL=2mA). The reference levels for measuring of output signals are
2.0V(VOH) and 0.8V(VOL).
8: Assumes that tRCO& tRCD(max) and tASC & tASC(max) and tCP 2 tCP(max).
9: Assumes that tRCD = tRCD(max) and tRAD 5 tRAD(max). If tRCD or t1RAD Is greater than the maximum recommended value shown in this table, tRAC
will increase by amount that tRCD exceeds the value shown.
10: Assumes that tRAD 2 tRAD(max) and tASC 5 tASC(max).
11: Assumes that tCP 5 {1CP(max) and {ASC & tASC{max).
12: 10EZ (max), IWEZ(max), tOFF(max) and {REZ(max) defines the time at which the output achieves the high impedance state (10UTS i+5 pAl) and Is not
referance to VOH(min) or VOL(m_ax). -
13: Output is disabled after both RAS and CAS go to high.
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh and Hyper-Page Mode Cycles)
(Ta=0~70C, Vce=3.3%0.3V, Vss=0V, unless otherwise noted, see notes 14,15)

Limits
Symbol Parameter M5M4VA265C-6,-68 | MSM4V4265C-7,-7S Unit
Min Max Min Max

tREF Refresh cycle time 8.2 8.2 ms
tREF Refresh cycle time * 128 128 ms
AP RAS high pulse width 40 50 ns
tRCD Delay time, AAS low to CAS low (Note 16) | 20 45 20 50 ns
tcrp Delay time, CAS high to RAS low 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 ns
cPN CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Note 17) 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 ns
tasc Column address setup time before CAS low (Note 18) 0 13 0 13 ns
tRAH Row address hold time after RAS low 10 10 ns
tcaH Column address hold time after CAS low 10 10 ns
tDzC Delay time, data to CAS low (Note 19) 0 0 ns
1020 Delay time, data to OE low (Note19) | o0 0 ns
tROD Delay time, RAS high to data (Note20) | 15 20 ng |
tcon Delay time, CAS high 1o data (Note20) | 15 20 ns
tooD Delay time, OE high to data (Note 20) [ 15 20 ns
r Transition time (Note 21) 1 50 1 50 ns

Note 14: The timing requirements are assumed tT =2ns.
15: ViH{min) and VIL(max) are reference levels for measuring timing of input signals.
16: tRCD(max) is specified as a reference point only. If tRCD is less than tRCD(max), access time Is IRAC. If tRCD is greater than tRCD{max}, access time is

controlied exclusively by 1CAC or tAA.

17: tRAD(max) is specified as a reference point only. if tRAD & tRAD(max) and tASC & 1ASC{max), access time is controlled exclusively by taA.

18: 1ASC(max) is specified as a reference point only. Iif IRCD & tRCD(max) and tASC & tASC(max), access time is controlled exclusively by tCAC.

19: Either 10ZC or IDZO must be satisfied.
20: Either tROD or tcDD or tODD must be satisfied.
21; 1T is measured between ViH(min} and Vil{max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M4V4265C-6,65 | M5SM4VA265C-7,-78 Unit
Min Max Min Max
tRC Read cycle time 110 130 ns
tRAS RAS low pulse width 60 | 10000 70 | 10000 ns
tcas CAS low pulse width 10 | 10000 13| 10000 ns
tosH CAS hold time after RAS low 48 55 ns
tRSH RAS hold time after CAS low 15 20 ns
tRCS Read setup time before CAS low 0 0 ns
tRcH Read hold time after CAS high (Nots 22) 0 0 ns
tRRH Read hold time after BAS high (Note 22) 0 0 ns
tRAL Column address to RAS hold time 30 35 ns
tcaL Column address to CAS hold time 18 23 ns
1ORH RAS hold time after OE low 15 20 ns
tocH CAS hold time after OE low 15 20 ns
Note 22: Either tRCH or tRRH must be satisfied for a read cycle.
MITSUBISHI
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Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter MEMAVA265C-6,68 | MSMAVA285C-7,-78 Unit
Min Max Min Max
we Write cycle time 110 130 ns
tRas RAS low pulse width 60 ] 10000] 70 | 10000 ns
tcas CAS low pulse width 10 J10000] 10 | 10000 ns
tesH CAS hold time after RAS low 48 55 ns
tRSH RAS hold time after CAS low 15 20 ns
twes Write setup time before CAS low (Note 24) 0 0 ns
tWeH Write hold time after CAS low 10 13 ns
towL CAS hold time after W low 10 13 ns
tRWL RAS hold time after W low 10 13 ns
twp Wirite pulse width 10 13 ns
tos Data setup time before CAS low or W low 0 0 ns
{DH Data hold time after CAS low or W fow 10 13 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter MSMAVA265C-8,-68 | MEMAVA265C-7,-78 Unit
Min | Max Min Max

tRwC Read write/read modify write cycle time (Note 23) | 133 181 ng |
1RAS RAS low puise width 89 110000 | 107 | 10000 ns
fcas CAS low pulse width 44 10000 | 57 | 10000 ns
tcsH CAS hold time after RAS low 82 89 ns
tRSH RAS hold time after CAS low 44 57 ns
tRcs Read setup time before CAS low 0 0 ns
tcwo Delay time, CAS low to W low {Note 24) | 32 42 ns
tRWD Delay time, RAS low to W low (Note24)| 77 92 ns
tawo Delay time, address to W low (Note24)| 47 57 ns_ |
tOEH OE hold time after W low 15 20 ns

Note 23: tRWC is specified as tRWC{min)=tRAC(max)+{ODD{min)+IRWL{min)+{RP{min)+41T.
24 twes, tcwD, tRWD and tawD and tCPWD are specified as reference points only. It tWCS WCS(min) the cycle is an early write cycle and the DQ pine
will remain high impedance throughout the entire cycle. If tCWD&ICWD(min), IRWDZ tRWD(min), tAWD& tAWD(min) and {CPWD tCPWD{min)
(for Hyper page mode cycle only), the cycle is a read-modify-write cycie and the DQ will contain the data read from the selected address.
i neither of the above condition {delayed write) of the DQ (at access time and until CAS or OE goes back to V IH) is indeterminate.
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3-132 ELECTRIC



oRELIMINARY

ottt
y @ final “““‘ PRt "
« R
pomen YS! o s are =

et
NIREY

MITSUBISHI LSls
M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Cycle

(Read, Early Write, Read-Write, Read-Modify-Write Cycle, Read Write Mix Cycle, Hi-Z control by OE or W)  (Note 25)

Limits
Symbol Parameter M5M4V4285C-8,48 | MSM4V4265C-7,78 | Unit
Min | Max Min Max

tHPC Hyper page mode read/write cycle time (Note26) | 25 30 ns
tHPRWC Hyper page mode read write/read modify write cycle time 66 79 ns
tDoH Output hold time from CAS low 5 5 ns
tRAS RAS low pulse width for read or write cycle (Note 27) 77 |100000] 92 100000 ns
tcp CAS high pulse width (Note 28) | 10 18 10 16 ns
{CPRH RAS hold time after CAS precharge 33 38 ns
tcPwD Delay time, CAS precharge to W low (Note 24 50 60 ns
tcHoL Hold time to maintain the data Hi-Z untit CAS access 7 7 ns
1OEPE OE pulse width (Hi-Z control) 7 7 ns
tWPE W pulse width (Hi-Z control) 7 7 ns
tHCWD Delay time, CAS fow to W low after read 32 42 ns
tHAWD Delay time, Address to W low after read 47 57 ns
tHPWD Delay time, CAS precharge to W low after read 50 60 ns
tHCOD Delay time, CAS low to OF high after read 15 20 ns
tHAOD Delay time, Address to OE high after read 30 35 ns
tHPOD Detay time, CAS precharge to OE high after read 33 38 ns___|

Note 25: All previously specified timing requirements and switching characteristics are applicable to their respective Hyper page mode cycle.

26: tHPC(min) is spacified in the case of read-only and early write-only in Hyper page mode,

27: tRAS(min) Is specified as two cycles of CAS Input are pertormed.
28: tCP(max) is specified as a reference polnt only.

CAS before RAS Refresh Cycle (Note 29)

Limits
Symboi Parameter MSMAVA265C-8,-68 | MSMAV4265C-7,-78 Unlt
Min Max Min Max
tcsR CAS setup time before RAS low 5 5 ns
tCHR CAS hold time after RAS low 10 15 ns
tCAS CAS low pulse width 17 22 ns

Note 28: Eight or more CAS before RAS cycles insteed of eight AAS cycles are necessary for proper operation of CAS before PAS refresh mode.

Seolf Refresh Cycle s (Note 30)

Symbol Parameter

Limits
MBMAV4205C-6,-68 | MEM4V4A265C-7,-78 Unit

Min Max Min Max
tRASS CBR self refresh RAS low pulse width 100 100 us
tRPS CBR self refresh RAS high precharge time 110 130 ns
tcHs CBR self refresh CAS hold time -50 -50 ns |
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 31)
Read Cycle

tRC
{RAS tRP
N VIH — \ 3
RAS / \
ViL - tRPC
tCcsH
tcrp tACD tRSH tcRP
i tcas
_____ VH-
LCAS/UCAS \ /
ViL -
tRAD tRAL
” 1CAL
LeR)| | tRAH TASC Tcan 1SR |
COLUMN ROW
Ao~As ADDRESS ADDRESS
1
tARH
e—» IRCH
w CRRSEE
tozc
tcop
DQI~DQis VK~ K HI-Z 4
(INPUTS) vy = y \
tcac tREZ| | IWEZ -]
tan torE
towz {OHR loe
DQ1~DQis VOH— H-Z 4 Hi-2
(OUTPUTS) VoL — X DATA VALID P_
tRAC
toEZ
1020 OEA
tocH tooo
_ VIH—
QE
vit -
toRH
indicates the don't care input.
Note 31 VIH(min) SVINSVIH(max) of VIL(min)S VINSVIL(max)
% Indicates tha invalid output.
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Byte Read Cycle

tRC
tRAS tRe
— ViH - Y
RAS ViL - \ / tRPC \
tCSH
tcRP tRCD tRSH . tCRP
LCAS Vi - @
(or UCAS) ViL -
tcas k—s{ tCPN
UCAS Vin - \ /
(or LCAS) v -
tRAD tRAL
tash tcAL
tRAH tASR
| tasc tcAH | il
Aomho ViH -~ ROW COLUMN ROW
Vit - ADDRESS ADDRESS ADDRESS
1 1
tRRH
tRcs )
e tACH
T SRS
w
Vit —
DQ1~DQa VIH —
o DQs~DQv?|H B3
(INPUTS) -
DQ1~DQ8s  you— H-Z
(or DQe~DQns)
(ouTPUTS) VoL -
bze tcoo
DQe~DQis ~ Hi-Z
(or DQ1~DQe §
(INPUTS) VL - ' tREZ
crc toHR twez
aa tOFF
ez torc|
DQe~DQ1s
VoH - Hi-Z Hi-Z
{or DQ1~DQe) DATA VALID )—
(OUTPUTS) VoL -
toEA oez
tocH -—»l topp
O_E (D
1ORH
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Early Write Cycle

we
Ll RP
— VIH— Y -
RAS v
ViL — \ ! .
tcre | [* tesH —
chP | ¢
i = e tchp
tcas
[cAS/UCAS w | /
ViL —
= ASR
| oA tasc |‘_. toAH s,

V= ROW COLUMN
Ao~hs ViL ~ ADDRESS Pyt

DQ:1~DQie VIH—

(INPUTS) ViL — DATA VALID

DQ1~DQ1s VOH— 2z
(OUTPUTS) vor-
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Byte Early Write Cycle

we
tRAS tRP

— ViH—
RAS

viL — \ ! \—

' tcsH tRPC
s tRCO 1hsH tcrRp
LCAS
{or UCAS) W
tcas
UCAS _ / !
(or LCAS)
tcaH tAsR
—»
COLUMN ROW
Ao~As ADDRESS ADDRESS
tweH 4
_ (RRRR KX LS
w (XRRHRRARKK
DQ1~DQa H
(or DQe~DQ 19
(INPUTS) VL -
DQh~DQs VOH — Hi-Z
{or DQe~DQ1e
(OUTPUTS) VoL-—
o
DQo~DQ1s
- N\ A IR IS

or DQ1~DQs 0.0 0 0. 0.0
f.NpUT's) Vi — DATA VALID | NRRRRERHRRELLEERREERL
DQe~DQi1s VOH— HI-Z
{or DQ1~DQs)
(OUTPUTS) VoL-
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Delayed Write Cycle
twe
_ trP
N VIH —
RS N .. N
ViL - fRPC
tcsH
{CRP tRCD tRSH i
vy » tCAP
—— ViH-
viL — \ /
tasr tRAH {CAH
» tASC [—n » —-e- tASR
ViH ~ ROW COLUMN ROW
Ao~As ViL - ADDRESS ADDRESS ADDRESS
' ! towt
trcs tAWL
WP
— Vin = SOEOOO0
w 00005
i — SOOE N\
tweH
ti"f’ toH
DQ1~DQhe Hi-Z DATA
(INPUTS) 3 VALID
teLz
DQ1~DQ1s YOH -~ Hi-Z Hi-Z
(OUTPUTS) voL— b A
tOEH
020 toEz
topo

VIH ~
viL —~

L0000 60000006004
X IO I )
retetereleleleleds
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M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Byte Delayed Write Cycle

tRas

trP

VIH ~ )

ViL —

RAS

tcsH

tRPC

tCRP

trco

tRSH

{cRP

ViH—
ViL -

LCAS
{or UCAS)

{cas

VIH -
viL -

UCAS
(or LCAS)

tAsR

tRAH

Ao~As

tasc

Vi — ADDRESS

{CAH

tasr
—

COLUMN
ADDRESS

AOW
ADDRESS

tRCs

S
Vi, — QAN

g|

DQ1~DQs

SRRRRKAS
P 0.0.9.5.9

J

{or DQs~DQ‘¥\)'” -
I

(INPUTS) L -

P04

D~DAs
{or DQe~DQ1e

Hi-Z

(OUTPUTS) VoL—

DQe~DQts H—
(or DQ1~DQe¥
(INPUTS)  ViL—

DQs~DQ16 s,
(or DQ1~DQs)

Hi-Z

fWCH

tozc

Hi-Z

tcz

tos
[

Hi-Z

(OUTPUTS) VoL-—

MITSUBISHI
ELECTRIC

3-139



MITSUBISHI LSIs

MINARY M5M4V4265CTP-6,-7,-65,-7S

P RE L\ ticaton
g not 8 fine! sm?\‘)icct 1o chand®
Notice: "":“e"\,c firoits are SV
@
Some ¢

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

tRwC
tRAS tRP
ViH ~ 3
RAS \
viL - \ [
tCSH tRPC
{CRP RCD RSH
tCRP
tcas
— —— VH-
(CAS/UCAS N
ViL - RAD
tasR . tASR
IH tRAH 1ASC koo tcaH
ViH - ROW COLUMN
Ao~As ViL _m_woness ADDRESS
1AWD
tcwo
tRes WD
— VIK —
viL -
Wz 108 oo toH
DQ1~DQis VM- Hi-Z )
DATA VALID
(INPUTS)  y, — ' o
taa
tez
DQi~DQ1s YOH~ H-Z OATA HLZ
(OUTPUTS) voL - VALID
tRAC
. ViH -

LA AAAAARAARAAAAAAANAN/
RS
0 2 € S¢S S Al A S 2 S

MITSUBISHI
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Byte Read-Write, Read-Modify-Write Cycle

tRwc
RAS tRP
N VIH - )
RAS
ViL - \ / \_
tosH tRPC
tRCD tRSH
tcrp tcrRP
LCAS VIH -
(or UCAS) v -
tcas
UCAS VK= \
{or LCAS) Vil — tRAD
tASR
I"‘ tRAH tASC len tCAH tAs:?_.
Ao~As ViH— ROW COLUMN ROW
ViL - ADDRESS ADDRESS \ ADDRESS
tawo towlL
tRCs towo tRWL
{RWD we
- Vi -
w
ViL - \
DQ1~DQs
ViH —
(or DQe~DQ 19
(INPUTS) L -
DQ1~DQs
VOH-— X
(or DQe~DQ1s) Hi-Z
(OUTPUTS) VoL-
\ toH
toze e
DQe~DQ16
H— HI-Z
(or DQ1~DQs b 4 DATA VALID
(INPUTS) ViL - [ tcac
AA
tcLz
DQe~DQs _ '
(or DQ1~Das Hiz DATA Hi-2Z
(OUTPUTS) VoL- VALID
tRAC
tooo

ELECTRIC

3-141



PRELIMINARY

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM
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Hyper Page Mode Read Cycle

tRAS trRP
e
—_ ViH— ) \
RAS /
vie =
tCsH tHPC tRSH
tCT.PJ tRCD {cas tce [ tcp tcas
[cAs/ocAs \ / i
LCAS/UCAS \ \
S Vie / 4
tRAD tcPRH | |
tash > tasr
tRAH tcaH tasc| | tean tasc | | tcan
> 1ASC ¥ —> e
ViH- Row COLUMN-1 | COLUMN-2 COLUMN-3 ROW
Ao~ Ag Vi — ADDRESS -1 - . ADDRESS
| 1 I
tRCS tRAL RRH
tcAL CAL fcaL {RCH
_ ViH —
ViL —
twEZ
toze tROD
tcoo
DQI~DQ1s VH— Hi-Z @
(NPUTS) . - 1 tcAC tcac tcac EZ |
taa tAA 7Y toHR
torz tooH tooH toFF
j— toHC
DQi~DQ1s YOH~ Hi-Z DATA DATA DATA
(OUTPUTS) voL— VALID-1 VALID-2 ] VALID-3
tRAC o !
070 o A tcPa
—
tocH o102
OE
|1-—o toop
MITSUBISHI
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Byte Read Cycle

tRAS tRP
_— ViH —
RAS \
viL = / \
tcsH tHPC tRSH
e tRCD tcp tCAS top
LCAS VIH— \
(or UCAS)  y —
tcas tcas tcRP
UCAS ViH ~ \ !\ /
(or LCAS) v -
tRAD tCPRH
1SR | | tran ‘_J tCAH tasc | | tcan tasc | | tcan tASR
——e » tasc —» >
VIH — ROW ROW
Ao~As Vie - @ ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 PR
1 |
tnc!s tRAL tRRH
tcaL {CAL tcaL
tRCH
— VIH—
" R
Vi —
tozc
DQ1~DQs
ViH = Hi- r
{or DQe~DQ1é ? 4 A
(INPUTS)  ViL— :
tcac tREZ
L taa 1oMR
*
DQ1~DQs
VOH — -
(or DQe~DQ16) Hi-z DATA X
(OUTPUTS) VoL— VALID-2
ez tRDD
oz » tcpa tcoo
DQe~DQ1s _ i
(or DQ|~DQaY - Hi-Z {
(INPUTS) ViL-— s tcac tcac 3
taa twez
tAA N
toon tOFF
toLz toHe
DQe~DQi1s
VOoH — Hi-Z p
(or DQ1~DQs) DATA }@ DATA }__
- VALID-1 / VALID-3
(QUTPUTS) Vou ac
tozo OEA 1CPA
e—} toEz
tocH
OE
+—>| tobp
* MITSUBISHI
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

watice !
game ¢

Hyper Page Mode Early Write Cycle

tRAS tRP

VIH — 3

S \ ‘ / \_

tcsH tHPC tASH
tcRP tRco fcas tcp 1CAS tcp tcas fchp
— VK- Y
[CASIICAS |, _ N / \ / \ /
.'= tcaL e tCAL
tasr | | tRan IA;S_C_J fCcAH tasc | | tcan tAsC | | teau tAsR
—

—
ViH — ROW i AOW
Ao~As Vi - @ ADDRESS COLUMN-1 COLUMN-2 JMN-3 ADDRESS

tWCH ! twes IWCH twes

tos| | ton tos | | tow tos | | tox
DQi~DQre VIH — 3% DATA DATA ¥ .0:0:0;1“ DATA _{q.:o;o:o:o:o:.:{o}
(NPUTS) - VALID-1 VALID-2  JESNNL  VALIDD  INSRKASSONNK
DQ1~DQrs YOH~ HI-Z

(OUTPUTS) voL -

MITSUBISHI
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Byts Early Write Cycle

tRAS tRP
J— VIH - X
RAS \
ViL -
tcsH tHPC tASH
tcRp '
>}
[CAS ik = /
(or UCAS) Vi -
tRCD tCas tcp tcas tcp tcas tcrRP
UCAS ViH - \ / \
(or LCAS)  wi -
tcAL 1CAL
tASR tasc
tRAH Vil ‘tcm tasc f—’ tCaH tasc e tcan tASR
o (R 0 CIm e A
Ao~As COLUMN-1 COLUMN-2 COLUMN-3
ViL - ADDRESS . . . ADDRESS
twes | | twen twes | | twen twes | | twen
—_— ViH - ;0;0;0;0;0;0;0;0;0;0;0;0;
w ViL — XXXHHIEEEN
tos toH tos ton
—
DATA DATA
VALID-1 VALID-3
1
DQ1~DQe - "
(or DQe~DQ1s
(OUTPUTS) VoL-
tos toH
DQo~DQ1s _
(or DQ1~DQes]
(INPUTS)  ViL -
DQe~DQ1s VoH
- Hi-
(or DQ1~DQe) 4

{OUTPUTS) Voi-

ELECTRIC
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

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

tRAS trP
I VIH — ﬁ
RAS \
ViL - \ [
tesH tHPRWC je-of tRWL
tcrp ¥ tCRP
tRCD tcas tcp tcas
— e VK- k
[CASIUCAS |, N / \ /
tRAD
tasc tcaH tewL
IA'S_H’ tRAH 1ASC leo] 1CAH e ¥ tasr
A Vin- Aow COLUMN-1 X COLUMN-2 - Fow
omhe - ADDRESS 4 : : k ADDRESS
T | 1
mr;gw towL tawp
tRCS D el tcwo wp
twe| [
L o A \
Vit -
{AWD tCPWD
o
JDrzc tos toH | |toze tos toH
DQ1~DQis VM~ ; Hi-Z J DATA HI-Z DATA @
VALID-1 4 VALID-2
(NPUTS) v - tCAC tcac 7‘
taa tAA
tcwz -"—'— setoLZ
DQ1~DQis VOH ™~ Hi-2 DATA Hi-Z A DATA HI-Z
(OUTPUTS) VoL - ‘ VALID-1 3 VALID-2
P,
Je——{ tooo fopa tobp
tbzo toEzZ toEm
toez '_1 1OEA
" \
MITSUBISH!
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

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

tRAS trRP
— VIH - Y
RAS \ / \
viL -
tcsH e tRWL
tcrp
(CAS Vi =
(or UCAS) Vi —
tRCD tcas tHPRWC tcRP
P tcas
o | L ) ) z
(or LCAS) VIL — A
tRAD
Si tCAH tcwL
v | ltwn L] tow Vakad "ol esltash
Ao~As Vin= ROW COLUMN-1 COLUMN-2 ROW
ViL - ADDRESS i e i ADDRESS
1
ot e
tRCS e tRCS N twe .
_ VIH — -
w (R
RS \ \
tRWD cPwD
DQ1~DQe
ViH—
el R 5
(INPUTS) Vi —
DQ1~DQe oy — Hi-Z
(or DQs~DQ1s)
(OUTPUTS) voL—
,, foze tos oH | toze tos toH
o N
(LZ?BEDS;;Q Y =32 Hi-Z DATA | HiZ DATA
! "V — VALID-1 y VALID-2
(INPUTS) L -2 tCAC, | tcac
1AA taa
[
0Ge~0Q tewz — e toLz
~DQ1s .
VOH — HI-Z HI-Z Hi-Z
e = T
( ) tRAC tcPa
10EA 1 tooo 1000 | 4oen
tozo
toez tozo I0EA togz

MITSUBISHI
ELECTRIC
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Mix Cycle (1)

1Ras trp
tRWL
__ VIH — \
RAS
viL —
tesH tHPC tHPRWC tcRP
tcRP
tACD tcas tep fcas tcP tcAs
VM- y 3 fow
[CAS/UCAS |, _ / \ A N /
tRAD
'Asi {RAH tasc le_y]| L toAH tasc | | tcan tasc| | tcan | tash
Ao~As
toze
\os foH oz
DQ1~DQ1e VH— DATA
(INPUTS)  y, — e VALID-2 -
taa tcac
| tWez
tcLz oLz
-

DQi~DQrs VoH~ Hi-Z paTA N\ DATA
(OUTPUTS) voL-— VALID-1 VALID-3,

tcPa
OE

MITSUBISHI
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Mix Cycle (2)

I VIiH—
RAS
ViL -
V- X b Y
(CAS/ICAS |, / \ N / N
tcp tcas tcas
tasc 1CAH tasc (7] tasc tcaH
ViH —
Ao~As v COLUMN-1 COLUMN-2 COLUMN-3
w -
I 1 I
(CAL tRCH tcaL
twcs tWCH "
_ VIH—
w \ /
ViL - thewo
tHAWD 1o
tHPWD tos tozc
DQi~DQis VH~ H-Z DATA HI-Z
(INPUTS) vy — onc VALID-2 y o
tAA taa
r
tcPA twez L
tcz
DQi~DQrs VOH~ 7 0/ 7 V DATA H-Z [ oata
(OUTPUTS) voL— A /] /] VALID-1 VALID-3
tHcoo {0EZ 1Dz t0EA
tHAOD J 1000 “"
v tHPOD
— -
OE / \
viL - J —
x MITSUBISHI
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e et

R ¢

s e sl

fo b
are
e g

auon
1o chang®

pRELIMINARY

MITSUBISHI LSIs

M5M4V4265CTP-6,-7,-6S,-7S

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle (Hi-Z control by OE)

tRAS tAP
_ VIH - Y
RAS /
ViL —
tosH tHPC tRSH
teRp tRCD tcas tcp 1cAs tcp tcas tcRP
—— VH- 4 |
{CAS/UCAS \ i \
ViL —w / \ /
ICPRH
1CAH tasc tcan !ASC[ tcaH sk
— »
=
Ao~As LUMN-1 COLUMN-2 @@ COLUMN-3 ADFl!ngEISS
1 | )
AL 1RAH
] —{ tRCH
tWEZ
toze tROD
tcoo
DQi~DQis YH— HI-Z
(INPUTS) ViL — i tcac tcac tcac trez 3
taA A | taa toHR
tOFF
tciz ‘t_[.)g-i torz tone
DQi~DQrs VoH= Hi-Z pata \|| Foata pata N\ H-Z DATA
(OUTPUTS) voL — VALID-1 VALID-1} VALID-2 VALID-3
tRAC toEZ tcPa tcPa !
toEA
1020 oo tocH tcHoL toEz
o toez
_ ViH — EA
OE
Vi ~
tOEPE tOEPE L—O tooD
MITSUBISHI
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Some 0% EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle (Hi-Z control by W)

tRAS tRp
e VIH— )
RAS \ /
ViL -
tesH tHPC tRSH
tcRp tRCD tcas tcp tcas tcp tcas tcRP
e - B N
[CASIUCA \ /N \ /
ViL - r
{RAD tCPAK
» tasr
tasA| | tan oA 1sC| | tcan tasc | | tcam
{ASC | » —> »> > ¢
ViH— ROW 3 b ROW
Ao~ As Vi - ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 5 ADDRESS
I ]
tRAL tRAH
tRCs
le
tRCH e tacs e— tRCH
W \
ViL = i
tWEZ
o1y twPE »
tozc tRDD
tcpp
DQ1~DQ1s VIH— m Hi-Z J
(INPUTS) vy - tcaC teac {cac tREZ 3
taa taa tAA tOHR "
tofFF
toLz 1ok ez |touz orc |
DQi~DQis YOH— HI-Z DATA DATA [\ Hi-Z DATA }_
(OUTPUTS) voL — VALID-1 4 VALID-2 VALID-3
tcPa tcPa
tOEA toEZ
tocH
— ViH -
OE
viL —
Il—' tooo

& MITSUBISHI
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e 27 EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

pmiis 3'f

RAS-only Refresh Cycle

{RC
tRAS tRP

ViK - 3

RAS viL - \ ’

RPC tcRP
fcrp r—.

e VIH-
LCAS/UCAS

ViL -

s SR
N> 1RAH N

VIH— R X K K O 2 2 2 A X X 2 X 2 2 3 3K ¢ 20 20 X X X 2R X X

Ao~As N m ROW  REXOOCRHA I X IR K XK IAH LKA AN F AD%%vass
-~ Wb
e e e ——

W EOCRRIRREEIIINES

SRR

DQi~DQis ViH—
(NPUTS) v —

DQ1~DQie VOH™ H-Z
{OUTPUTS) voL-

— AR AR AR AR AA R ]
OE Vik QRIIERARILRRAIERK
VIR 0. 0.9.0.0.0.9.9.0.0.8.0.0.0,

MITSUBISHI
3-152 ELECTRIC



MITSUBISHI LSls

. 4V4265CTP-6,-7,-6S,-7
oRELIMINARY M5M4V4265CTP-6 S

! sp
o This 1§ not2 f‘;name
wae p,mﬂ“’“‘c [
Som

C (elh]
acificats ,
subject g0 chang

EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

tRC « tRC
AP tRAS i i tRAS P
S VIH - |~ ) "
RAS
w- __{ \ \ / \
tRPC 1CSR {CHR trRrc  tCSR tCHR tRPC ]‘_’ tcRP
CcAsocAs / / )
Al
viL - J W \
L
-1 teen
¥ tasr
Vin= ' ROW COLUMN
Ao~he ViL - ' DDRESS/\ ADDRESS

— VIH —~
viL -

DQ1~DQie VIH—T

'
INPUTS) — SSOKH
e tREZ
toHR
tOFF
1OHC
DQ1~DQre VOH e Hi-Z
(OUTPUTS) o, — )
toez
OE V- R
vie - __ A8
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Hidden Refresh Cycie (Read) (Note 32)

tRC tRC
tRAS tRP tRAS tRP

VIH— L

RAS viL - \ / \ / \_

tcrp trRcO RSH tcHR
V-
LCAS/UCAS \ /
ViL ~
tRAD
WSR| | 1RAH  tasc 1CAH i
o RN YN [ i
ViL — ADDRESS . ADDRESS | ADDRESS
trcs
tRAL tRRH
v R
w
viL —
toze tcop
{RDD
DQ1~DQie ViH-— H-Zz
(INPUTS)  , _ y
+ fcac ¥ tREZ
tAA * toHR
1OFF
e ez o
DQ1~DQis VOH-— Hi-Z 7 HI-Z
(QUTPUTS) y/q _ { DATA VALID §.—
tRac toEZ
tozo 1OEA toop
foRH
— VIH - "
OE
ViL -

Note 32 Early write, delayed write, read write or read modity 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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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

Self Refresh Cycle * (Note 30)

tAP tRASS RPS
J— VH -
RAS / / \
ViL-___4 £
tRPC
tRPC il
k—s ISR tcHs cRP
(casiicas " f \
A
ViL ~J ]
tcPN
je—) tASR
ViH - ROW X
Ao~As g
ViL — ADDRESS
RRH
P
tRCH trRcs
— ViH —
w
ViL -
tRDD
tcop
DQ1~DQre VH-— Hi-Z 9,9:5.9°020°0°04
(NPUTS)  wit - CHRARRARRHR
tReZ
tOHR
¢ »l| toFF
toHC
DQi~DQ1e YOH~ H-z

(OUTPUTS) voL —

T

toEZ

MITSUBISHI
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Note 30 : Self refresh sequence

Two refreshing methods should be used property depending on
the low pulse width (tRass) of RAS signal during self refresh
period.

1. Distributed refresh during Read/Write operation

(A) Timing Dlagram
Read / Write Cycle Seif Retresh Cycle Read / Write Cycle
tNSO - | (RASSZ100us tSND
RAS \ / ] Jl } \ /
last first
refresh cycle refresh cycle
Table 2
Read / Write—~ Self Refresh—

Read/ Write Cycle Selt Refresh Read / Write

CBR distributed

refresh INSOS250 1§ tSNDS250 8

RAS only

distributed refresh WEDE1B.8 ENDR16 48
(B) Definition of distributed refresh

tREF
tREF/ 512 tREF/ 512

_ ™ L

RAS

refrash i read/write refresh 7 refresh T read/write
cycle cycles cycle cycie cycies

Definition of CBA disributed refresh

{inclyding extended refresh)

The CBR distributed refresh performs more than 512
constant period (250 x5 max.) CBR cycles within 128 ms.

nition of RAS on ref
All combinations of nine row address signals (Ao~As) are

selected during 512 constant period (16 u 8 max.) RAS only
refrash cycles within 8.2 ms.

Note:
Hidden refresh may be used Instead of CBR refresh.
RAS/CAS refresh may be used instead of RAS only refresh.

1.1 CBR distributed refresh
@ Switching from read/write operation to self 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
talling edge of RAS signal at the start of self refresh operation
should be set within tNsp (shown in table 2).

@ Switching from seif refresh operation to read/write operation.
The time interval from the rising edge of RAS signal at the
end of self refrash operation to the falling edge of signal
in the first CBR refresh cycle during read/write operation
period shouid be set within tsnD (shown In table 2),

1.2 RAS only distributed refresh
@ Switching from read/write operation 1o 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 faling edge of RAS signal at the start of self
refresh aperation shoukd be set within 18 us.

- @ 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 18 us.

2l sy
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EDO (HYPER PAGE MODE) 4194304-BIT (262144-WORD BY 16-BIT) DYNAMIC RAM

2. Burst refresh during Read/Write operation

(A) Timing diagram
Read / Write — Self Refresh e Read / Write
iNsB tRASSZ 100 1 s tsNB
_ L y r ! A
RAS j
M "
first refresh cycles refresh cycles last
refresh cycles 511 cycles 511 cycles refresh cycles
Table 3
Read / Write— Self Refresh—

Read / Write Cycle Self Refrash Read / Write

CBR burst

refresh INSBS 8.2ms tsN8=8.2ms

RAS only

burst refresh INSB+1SNB28.2ms
(B) Definition of burst refresh
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The CBR burst refresh performs more than 512 continuous
CBR cycles within 8.2 ms.

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

2.1 CBR burst 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 tsne 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.

2.2 RAS only burst 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 at the start of self refresh
operation should be set within tNsB (shown in table 3).

@ Switching from self refresh operation to read/write operation.
The tima interval trom 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 3).
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