PRELIMINA RY

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

M5M4V18160CTP-5,-6,-7,

MITSUBISHI LSIs

-5S,-6S,-7S

DESCRIPTION

This is a family of 1048576-word by 16-bit dynamic RAMS,
fabricated with the high performance CMQOS process, and is ideal
for large-capacity memory systems where high speed, low power
dissipation, and low costs are essential.

The use of double-layer metal process combined with twin-well
CMOS technoiogy 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.

FEATURES

AAS CAS' |Address | BE | cyce | Power
acoess | access | access | access i dissipa-
time time time me \

Type name e Yion
{max.ns) | (max.ns) | (max.ns} | (max.ns) | (min.ns) |(typ.mW)

MSM4V18160CTP-5,-581 50 13 25 13 80 | 540

[usmavisisoctesssl 60 | 15 [ 30 | 15 [ 110 | 450

[msmevisisoctez7s] 70 20 | 35 | 20 | 130 | 390

eStandard 50 pin TSOP
®Single 3.3V +0.3V supply
oL ow stand-by power dissipation
1.8mW (Max) -----=-----mmmme s CMOS input level
elow operating power dissipation
M5M4V18160CTP-5,-55
M5M4V18160CTP-6,-6S ---540.0mW (Max)
M5M4V18160CTP-7,-7S 470.0mW (Max)
eFast-page mode , Read-modify-write, RAS-only refresh
CAS before RAS refresh, Hidden refresh capabilities
eEarly-write mode and OE to control output buffer impedance
Alt inputs, output TTL compatible and low capacitance
01024 refresh cycles every 16.4ms (Ao~Ag)
* : Applicable to self refresh version (M5M4V18160CTP-58,-6S,

-7S : option) only

650.0mW (Max)

APPLICATION

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

PIN DESCRIPTION

Pin name Function

Ao~-Ag Address inputs

DQ1~DQ1e | Data inputs/outputs

RAS Row address strobe input
UCAs ggmnbgé%::::s"gmbe input
LCAS (L:gmgwrnbgzﬁjfg:strgt’robe input
W Write control input
OE Output enable input

Vee Power supply (+3.3V)

Vss Ground (0V)

PIN CONFIGURATION (TOP VIEW)

vee [4] ~ [50] vss
pQt 2] [+9] DQ1e
DQ2 3] 6] DQ1s
DQa [4] 7] DQ14
DQ4 [5] [+¢] DQ13
vee [o] 4] Vss
nas (7] 4] DQ12
oae [ [«a] ban
paz (5] [+2] DQ10
pas [} [47] Dae
nc [] ; [«] NC
12 39
W 3w
14 3 a7
NG [s] § [36] NC
NC [ig] 3 5] [TAS
w [ 5 UCAS
AAS [i] 33 OF
NC [} 2] Ao
NC [29] [31] As
Ao [21] 0] A7
Al [z] |=] As
Az [2] 28] As
A3 [24] [27] A4
vee [2] [] Vss

QOutline 50P3G-F (400mil TSOP Normal Bend)

NC : NO CONNECTION
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M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

FUNCTION

The M5M4V18160CTP provide, in addition to normal read, write,
and read-modify-write operations, a number of other functions, e.g.,

Tabile 1 Input conditions for each mode

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

) Inputs Input/Output I
Operation — — —
RAS | [CAS | UCAS | W OE |pa1-Das|pas-nare
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 DIiN
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 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, VLD : valid, IVD : invalid, APD : applied, OPN : open

5 - 350
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BLOCK DIAGRAM _ - - _ _
AR s
IN A »
LOWER BYTE CONTROL CLOCK GENERATOR
COLUMN ADDRESS LCAS H4 CIRCUIT Vss (ov)
STROBE INFUT .o
UPPER BYTE CONTROL {jcas (- LOWER gZa— |
COLUMN ADDRESS g5t DQn
WATECONTROL el [233] fpOoa
weutr W e/ T ' ¢ | LOWER DATA
1 : ¢ INPUTS/OUTPUTS
L g 5 : '
m| O uw . v
gE tg _1—’( ) DQs
> Eo@
Ao-Ag
7 Ao COLUMN DECODER —
i szl
A1 l """""""" l - g < .
a2 (O—o SENSEREFRESH | | 233 8
28 AMPLIFIER & | ©0 CONTROL - e ; DQ10
A3 4 - T ' i LUPPER DATA
A4 23 T b : i (INPUTS/OUTPUTS
ADDRESS INPUTS{ § r y — E5g : !
w ! -
2201 8 MEMORY CELL —d < el
As 23| |8 (16777216BITS) EXZ[T
A7 g
as N & ) OE OUTPUT ENABLE
\ Ao INPUT
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aEL\M&NARY M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S
P i

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
vce Supply voltage -0.5~4.6 \
Vi Input voitage With respect to Vss -0.6~4.6 v
Vo Qutput voltage -05~4.6 Vv
1o Output current 50 mA
Pd Power dissipation Ta=25°C 1000 mwW
Topr Operating temperature 0~70 ‘c
Tstg Storage temperature £5~150 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits
| : '

Symbol Parameter Min Nom | Max Unit
Vee Supply voltage 3.0 3.3 3.6 \4
Vss Supply voltage 0 0 0 \

ViH High-level input voltags, all inputs 2.0 VCe+0.3 \
ViL Low-level input voltage, all inputs -0.3 0.8 \';
Note 1: All voltage values are with respect to VSS.
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=3.3V+0.3V, Vss=0V, unless otherwise noted) (Note 2)
" Limits )

Symbol Parameter Test conditions Min Typ Max Unit
VoH High-level output voltage loH=-2.0mA 2.4 Vce Vv
Voi Low-level output voltage lot=2.0mA 0 0.4 \
loz Off-state output current Q floating OV 5Vout =3.3V -10 10 uA
K Input current 0V= ViN S 3.6V, Other inputs pins=0V -10 10 HA

Average supply current | MsM4v18160C-5,58 | pag ma 180
lcciayy | from Vee operating M5MaV18160C-6,-6S | tAC=twc=min. 150 mA
output open
(Note 3,4,5) |msmavisieoc-7,-7s 130
RAS= CAS =V, output open 2
lcca Supply current from Vcg, stand-by  (Note 6) | RAS= CAS &Vcc -0.2V 0.5 mA
output open 0.15
Average supply current M5M4V18160C-5,-5S FIAS cycling, CAS=VH 180
IcCaav) from Vcc refreshing M5M4V18160C-6,-6S tRct;rr;m. 150 mA
output open
{Note 3,5) | M5M4v18160C-7,-78 130
_ ___ J— 80
a;ﬁ:a fc supply current | M5M4V18160C-5,-5S RAS=ViL, CAS cycling
lccaav) | Fast-page-mode M5M4V18160C-6,-6S lPCt=ﬂ;ln- 70 mA
output open
{Note 3.4,5) | m5Mav18160C-7,.7S pe 65
;\vera e supply current | M5M4V18160C-5,-5S TAS before RAS refresh eycling 180
Icceav) éQA_nS" bg(f:ore FAS refresh | M5Mav18160C-6,-65 | tRC=min. 150 mA
mode output open
{Note 3) |M5Mav18160C-7,-7S 130
Stand-by:
RASZVee0.2V
‘TASZVce-0.2V or CASS0.2V
CAS balore RAS refresh:
Average supply current RAS cycling CAS<0.2V or
lccs(av) * | from Ve MSM4V18160C (S) TAS before RAS mslresh cycling 300 HA
Extended-refresh cycle WS02V or 2Vee-0.2V
OES0.2V or ZVoc0.2V
(Note 6) A0~A9Z0.2V or ZVCC0.2V
DQ=open, tRC=125 x 3,
tRAS=tRASMIN.~1 8
Average supply current _
Icce(avy * | trom Vee M5M4V18160C (S) | RAS=CAS=0.2V 200 uA
Self-refresh cycle

Note 2: Current flowing into an IC is positive,

out is negative.

3: ICC1 (AV), ICC3 (AV) and ICCa (AV) ate dependent on cycle rate. Maximum current is measused at the fastest cycle rate.

4: ICC1 (AV) and ICC4 (AV) are dependent on autput loading. Specified values are obtained with the output open.

5: Column Address can be changed once or less while RAS=VIL and LCAS/UCAS=VIH .

S

5 - 351



MITSUBISHI LSls

N AR M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

ol W-ut *"

P REL\N\

[T
gt R

RIS

o FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

CAPACITANCE (Ta=0~70C, Vcc=3.3V 0.3V, Vss=0V, unless otherwise noted)

Symbol Parameter Test conditions Min L:ny:’ts Max Unit
Cia Input capacitance, address inputs 5 pF
Ci @5 Input capachtance, OE input Vi=Vss 7 pF
Ciw Input capacitance, write control input f=1MHz 7 ~ pF
Ci@aS) | Input capacitance, RAS input VI=25mVms 7 pF
Ci€as)_| Input capacitance, CAS input 7 pF
Ci/o Inputioutput capacitance, data ports 7 pF
SWITCHING CHARACTERISTICS (Ta=0~70T, Vcc=3.3V10.3V, Vss=0V, unless otherwise noted, see notes 6,13,14)
Limits
Symbol Parameter M5MAV18160C-5,-58 | MEMAV19180C-4,-63 | Msmavisisoc.7,7a]  Unit
Min Max Min Max Min Max
tcac Access time from CAS (Note 7,8) 13 15 20 ns
tRAC Access time from RAS (Note 7,9) 50 60 70 ns
tan Columu address access time (Note 7,10) 25 30 35 ns
tcPa Access time from TAS precharge {Note 7,11) 30 35 40 ns
toea Access time from OE {Note 7) 13 15 20 ns
toz Output low impedance time from CAS low (Note 7) 5 5 5 ns
toFF Output disable time after CAS high Note 12) | o 13 0 15 0 15 ns
t0EZ Output disable time after OE high Note 12) 0 13 0 15 0 15 ns
Note 6: An Initial pause of 500 ps 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).
Note the AAS may be cycled during the initial pause . And any 8 RAS or AASICAS cycles are required after prolonged periods (greater than 16.4ms)
of AAS inactivity before proper device operation is achieved.
7: Measured with a load circuit equivalent to VOH=a2 4V{iOH=-2mA) / VOL=0.4V(IOL=2mA) load 100pF.
The reference levels for measuring of output signal are 2.0V(VOH) and 0.8V(VOL).
8: Agsumes that tRCD 2 tRCD(max) and tASC = tASC(max).
9: Assumes that tRCD g tRCD(max) and tRAD 5 tRAD(max). If tRCD or tRAD 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 & tRAD(max) and {ASC < 1ASC(max).
11: Assumes that ICP 5 tCP(max) and tASC 2 tASC(max).
12: tOFF(max) and OEZ (max) defines the time at which the output achieves the high impedance state (IOUT x| 410 pA |) and is not reference to VOH{min)
or VOL(max).

x MITSUBISHI
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BiT) DYNAMIC RAM

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh and Fast-Page Mode Cycles)
(Ta=0-70'C, Vec=3.3V10.3V, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M4Y18160C-5,-53] M5M4V18160C-6,-68 [ Msmavisisoc-7,-7s|  Unit
Min Max Min Max Min Max

{REF Refresh cycle time 16.4 16.4 16.4 ms
{REF * Refresh cycle time 128 128 128 ms
tAP RAS high puise width 30 40 50 ns
tRCO Delay time, RAS low to CAS low (Note 15) 18 37 20 45 20 50 ns
tcrp Delay time, CAS high to RAS low 10 10 10 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tcPN CAS high pulse width 10 10 10 ns
tRAD Column address delay time from RAS low {Note 16) 13 25 15 30 15 35 ns
tASR Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low {Note 17) 0 10 0 10 0 10 ns
tRAH Row address hold time after RAS low 8 10 10 ns
1CAH Column address hold time after CAS low 13 15 15 ns
toze Delay time, data to CAS low {Note 18) 0 0 0 ns
tDZ0 Dslay time, data to OE low {Note 18) 0 0 0 ns
tcoo Delay time, CAS high to data (Note 19) [ 13 15 15 ns
100D Delay time, OE high to data (Note 19) | 13 15 15 ns
tr Transition time (Note 20) 1 50 1 50 1 50 ns

Note 13: The timing requirements are assumed 1T =5ns.
14: VIH(min) and ViL(max) are reference levels for measuring timing of input signals.
15: tRCO(max) is specified as a reference point only. !f tRCD Is less than tRCD(max), access time is tRAC. If tRCD Is greater than tRCO(max), access time is
controlled exclusively by tCAC or tAA. tRCD(min) is specified as tRCD(min) =tRAH(min) +2tT+IASC(min).
16: tRAD(max) is specified as a reference point only. If IRAD & tRAD(max) and tASC StASC(max), access time is controlled exclusively by 1AA.
17: tASC(max) Is specified as a reference point only. if tRCD Z tRCD(max) and tASC 2 tASC(max), access time Is controlled exclusively by tCAC.
18: Either tDZC or tDZ0 must be satisfied.
19: Either {CDD or t0DD must be satisfied.
20: tT is measured between ViH(min) and VIL(max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M4V18160C-5,-55 | M5M4V18160C-6,-65 | MSM4V18180C-7,-78 Unit
Min Max Min Max Min Max
tRC Read cycle time 90 110 130 ns
tRAS RAS low pulse width 50 [10000 | 60 [10000 { 70 |10000 ns
tcas CAS low pulse width 13 | 10000 15 | 10000 20 | 10000 ns
tCsH CAS hold time after AAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
tRCs Read setup time befora CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note 21) 0 0 0 ns
tRAH Read hold time after RAS high (Note21) [ 10 10 10 ns
tRAL Column address to AAS hold time 25 30 35 ns
tocH CAS hold time after OE low 13 15 20 ns
10RH RAS hold time after OE low 13 15 20 ns

Note 21: Either tRCH or tRRH must be satisfied for a read cycle.

* MITSUBISHI
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pR\:_uM\NARY | M5M4V18160CTP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5MAV18160C-5,-5S |M5M4V 18160C-5,-6S | M5M4V18160C-7,.78|  Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
{RAS RAS low pulse width 50 10000 60 10000 70 | 10000 ns
tcas CAS low pulse width 13 10000 15 | 10000 20 | 10000 ns
tCSH CAS hold time after RAS low 50 60 70 ns
1RSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 23) 0 0 0 ns
twen Write hold time after CAS low 8 10 15 ns
lowL CAS hold time after W low 13 15 20 ns
tRWL RAS hold time after W low 13 15 20 ns
twp Write pulse width 8 10 15 ns
tos Data setup time before CAS low or W low 0 0 0 ns
1DH Data hold time after CAS low or W iow 10 15 15 ns
10EH OE hold time after W low 13 15 20 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter MSMAV18160C-5,-55 | MSMAV12160C-6,65 | MSMAV18160C-7,.78 |  Unit
Min Max Min Max Min Max

fRWC Read write/read modify write cycle time (Note 22) | 131 155 180 ns
tRAS RAS low pulse width N 10000 | 105 10000 | 120 10000 ns
fCAs CAS low pulse width 54 10000 60 10000 70 10000 ns
tcsH CAS hold time after RAS low 91 105 120 ns
1RSH RAS hold time after CAS low 54 60 70 ns
tRCS Read setup time before CAS low 0 0 0 ns
tcwo Delay time, CAS low 1o W low (Note 23) | 36 40 45 ns
RWD Delay time, RAS fow to W low (Note23) | 73 85 95 ns
tawp Delay time, address to W low (Note 23) 48 55 60 ns
towL CAS hold time after W low 13 15 20 ns
tRWL RAS hold time after W low 13 15 20 ns
twp Write pulse width 8 10 10 ns
DS Data setup time before W low 0 0 0 ns
tDH Data hold time after W low 10 10 15 ns
tOEH OE hold time after W low 13 15 15 ns

Note 22: tRWC is specified as IRWC(min)=tRAC(max)+tODD(min)+tRWL{min)+tRP(min)+5{T.
23: twcs, tcwD, tRWD and 1aWD and, tCPWO are specifled as reference points only. If tWCStWCS{min) the cycle is an early wrlte cycle and the DQ pins
will remain high impedance throughout the entire cycie. If ICWDZCWD(min), tRWDZIRWD(min), IAWD Z1AWD(min) and tCPWDZ {CPWD(min)
(for fast page mode cycle only), the cycie is a read-modify-write cycle and the DQ will contain the data read from the selected address.
It 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, Early Write, Read-Write, Read-Modify-Write Cycle) (Note 24)

Limits
Symbol Parameter M5MAV18160C-5,-5S | MSM4V18160C-6,-6S | M5MAV18160C-7,.73|  Unit
Min Max Min Max Min Max
trc Fast page mode read/write cycle time 35 40 45 ns
tPRWC Fast page mode read write/read modify write cycle time 76 85 95 ns
tRAS RAS tow pulse width for read write cycle {Note 25) 85 [125000| 100 |125000| 115 [125000 ns
tcp CAS high puise width (Note 26) 8 12 10 15 10 15 ns
tCPRH RAS hold time atter CAS precharge 30 35 40 ns
tcPwo Delay time, CAS precharge to W low (Note 23) 53 60 65 ns

Note 24: All previously specified timing requirements and switching characteristics are applicable to their respective tast page mode cycle.
25! {RAS(min) is specified as two cycles of CAS input are performed.
26: ICP(max) is specified as a reference point only.

z MITSUBISHI
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle (Note 27)

Limits
Symbol Parameter M5M4V18160C-5,-53 | M5M4V18160C-6,-6S | MsM4v18160C-7,.78|  Unit
Min Max Min Max Min Max
tcsA CAS setup time before RAS low 10 10 10 ns
{CHR CAS hold time after RAS low 10 10 15 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 SPECIFICATIONS

Self refresh devices are denoted by "S* after speed item, like -55/ -65/ -7S. The other characteristics and requirements than the below are
same as normal devices.

TIMING REQUIREMEN ™ (Ta=0~70C, Vcc=3.3V+0.3V, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M4V18160C-5S [M5M4V18160C-6S [MSM4aV18180C-7S|  Unit
Min Max Min Max Min Max
tRASS Self refresh RAS low puise width 100 100 100 HS
trPs Self refresh RAS high precharge time 90 110 130 ns
tCHS Self refresh RAS hold time - 50 - 50 - 50 ns

SELF REFRESH ENTRY & EXIT CONDITIONS
(1) In case of distributed refresh

The last / first full refresh cycles (1K) must be made within tns / tsn before / after self refresh, on the condition of tns=16.4ms and
1SN=16.4ms.

tsN
-------------- =TT 1 M-

DISTRIBUTED REFRESH DISTRIBUTED REFRESH
< 1K/ 16.4ms > < 1K/ 16.4ms >

(2) In case of burst refresh

The last / first full refresh cycles (1K) must be made within tns / tsN before / after self refresh, on the condition of INs +tsn=16.4ms.

INS |tSN
m—m 1 [ Il |

BURST REFRESH BURST REFRESH
<1K/ 16.4ms>

< 1K/ 16.4ms>

* MITSUBISHI
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M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 28)

Read Cycle
tRC
tRAS NI trP
ViH-—"""_
RAS \ tRSH / \
viL - 4
tcsH tRPC tcRP
{CcRP RCD
VM- tCAS o
L[CAS / UCAS W % tcPN
viL -
{RAD tcaH
- tRAL tAsR
tasr tRAH "
[+ tasc fe—
ViH — ROW COLUMN AOW
Ao~A9 viL = ADDRESS ADDRESS ADDRESS
. 1Rcs tRRH
j
tozc tcop
—
VIH — Hi-Z
INPUTS
ViL — tCAC
DQ1-DQ1e taa orF
oz
VOH — Hi-Z
OUTPUTS DATA VALID s
VoL —
L 1RAC
" toEZ
bzo 0 {OEA toob
v tocH
H = A AN XA A A AA N/
5 R
VIL = KX
Note 28 indicates the don't care Input.
VIH(min.) 5 VIN & VIH{max) or ViL{min.) 5 VIN & VIL{max)
Indicates the
invalid output.
@ Indicates the skew of the two Inputs.
z MITSUBISHI
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MITSUBISHI LSIs

M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

Upper / (Lower) Byte Read Cycle

tRC N
{RAS tRP
VH- =
RAS \ tRSH Z
ViL —
tcsH R tRPC tcRP
tCAP tRCD 1CAS CPN .
ot ] \ /
(or LCAS) wiL—
fcrRP {CaH tAPC fcrP
LCAS VH -
R tRAD tRAL
(or UCAS) vy —M
tASR tRAH tasc tasR
ViH — ROW COLUMN ROW
Ao~As Vil - ADDRESS ADDRESS ADDRESS
tRAH
tRCS | tRCH
W
VH -
[reurs %
ViL -
DQ1-DQe
(or DQe-DQ1s)
VOH —
OUTPUTS Hz
VoL -
tnzc N tcac tcoo
INPUTS Hz
ViL = X
" taa tOFF
DQe-DQ1s iy
( or DQ1-DQs) PR (-
VOH —
OUTPUTS Hi-z {[Mvaco DATA VALID
VoL ~ \ _DATA
tRAC A
tozo tOEA
— ViH — tocH
OE
ViL —
B toRH
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M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early write)

twe
e
tRAS tRP
U VIH — B
RAS \ / \
ViL =
tcsH
tRPC
{CRP tACD tRSH tcrP
tcas
VIH -~
UCAS/ LCAS
ViL =~
tasr 1RAH tasc fcaH N tasr
oA VIH — ROW COLUMN ROW
0~ A9 ViL — ADDRESS ADDRESS ADDRESS
tWCH
= ViH —
W
ViL -
fos toH
DATA VALID
DQ1-DQ1s
VoH — Hi-Z
OUTPUTS
VoL —
OE VIH —
viL —
MITSUBISHI
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Byte Write Cycle (Early write)

twe
tRAS tRP
VIH- "
RAS \ Z \
ViL —
tcsH
tCRP tRCO tRSH tARPC  1CRP
tCAS
UCAS VIH - y \ /
(orLCAS) v —
{CrRP tRPC tcrP
LCAS ViH —
{or UCAS) v —
tASR tRAH tasc tCAH tASR
AomA ViH — ROW COLUMN ROW
omhe VIL — ADDRESS ADDRESS ADDRESS
tWCH
w
— VIH —
INPUTS
viL —
DQ1-DQs
(or DQs-DQ16)
VoH — Hi-Z
QUTPUTS
L Vot —
s tDH
'— VIH ~ &3
INPUTS DATA VALID
ViL —
DQs-DQ1s
(or Dh-DQs)
VOH — Hi-Z
OUTPUTS
VoL —
OE

AMITSUBISHI
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M5M4V18160CTP-5,-6,-7,-55,-6S,-7S

e parmnets

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Delayed write)
twe R
tRAS tRP
VIH — —-‘\ 3
RA viL — /
tCsH
tRPC
tcrp tRCD tRSH tcrRp
tcas
VIH -
UCAS / LCAS @ @Y
viL —
tasr tRAH tasc tcan sk
¥ —p ¢ ¥
pompe | TH- ROW COLUMN ROW
0~A9 ViL — ADDRESS ADDRESS ADDRESS
foewL
tRWL
ViH —
W \‘ twe R
viL =
tweH .
tozc tos toH
INPUTS "% SRR RRRLLY aik & DATA VALID
Vi — IR X
DQ1-DQus sl ‘ICLZ
v tbzo
OH — 5
OUTPUTS al
VoL —
{oez
tobo toEH
P ‘. ."""’.'.'.'.’.'.'."‘.."'."'.'
OF RRICKILARANS QRHRAXHLAIRRL
SOOI

5 - 360 ELECTRIC
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MITSUBISHI LSIs

pPREL! MHN AR\’ M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Byte Write Cycle (Delayed write)

tRAS

P

VIH — B

5
—

viL =

tCsH

{CRP tRCD tASH

tCAS

tRPC  {CRP

VIH - »
ot S 4 \ /

{CRP

{RPC

A7

tcap

LCAS Vi -

(or UCAS) wviL —

tAsR tRAH tasc tCAH tasp
ik - ROW COLUMN ROW
Ao~A9 ViL — ADDRESS ADDRESS ADDRESS
towL
tRWL
VIR 0.0-9- 0.9 9-.9.9.0.9.9.9.9.-¢ twep
w \
Vil ~ KKRRRRRRKKY
tRes tweH N
INPUTS
D0Q1-DQs
(or DQe-DQ1e6)
VOH — )
OUTPUTS al
VoL —
—— toze tos toH
- ‘ —» »
"""""" Hi-
INPUTS 0: 0:0 Z DATA VALID
i — KOOI p!
DQe-DQie
{or DQ1-DQs)
VoH —
OUTPUTS
Vou -
OE

ELECTRIC
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MITSUBISHI LSIs

M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS trP
VH - =
RAS viL = \ / \
tcsH
¢ {RPC
tcap | | tRCOD tRSH tcRP
tcas
VIH —
UCAS/ LCAS @
viL =
tRAD
tasr N tRAH tasc tcan tASR
Ao ViH - ROW COLUMN AOW
S viL ~ ADDRESS ADDRESS \ ADDRESS
tcwD towL
tawp
tRWD tRWL
__ VIH —
W viL — W tRes \
tRAC twp
tozc tcac
tAA tos ton
-
VIH - v vV
Hi-Z
INPUTS ) DATA VALID KX .0:0:‘:0:0 0.
viL - 4 QEREREIRKKL
DQ1-DQis tcLz
VoH —
HI-Z 7 N\ Hi-Z
OUTPUTS AR
VoL -
tOEA
tOEH
OE
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MITSUBISHI LSIs

M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Read-Upper / (Lower) Write, Read-Modify-Upper / (Lower) Write Cycle

tRWC
tRAS tRP
VIH ~ B
RS \ / \
ViL —
tcsH
N tRPC
icrP tRCD | tRSH R iCrP
{CAS
UCAS ViH — \ /
(or[CAS) v —
tcrP tRPC o
o e
LCAS ik~
(or UCAS)  yy -
tasm tRAH tasc tcaH tASR
*t ¥ ¥ e
Ao~A VIH — ROW COLUMN ROW
9 viL — ADDRESS ADDRESS ADDRESS
. tewn NI
1AWD >
tAWD
ViH - -
ViL —
tacs
[ VIH —
INPUTS
ViL -
DQ1-DQs
(or DQs-DQ18) tRAC »
VOH — 3
OUTPUTS a2
L VoL — tozc
taa th.l toH
INPUTS '\ Hiz <§§ DATA VALID
ViL = !
DQs-DQ1s
(or DQ:-DQs)
VOH — :
OUTPUTS Hiz H-z
Vou —
OE
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MITSUBISHI LSis

LIMIN ARY M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

paet €16 cnanaw

s ‘ FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

RAS-only Refresh Cycle

tRC
tRAS
VIH =~
RAS \ / N
viL -
trp
RPC
tCRP '_‘l (chp
VH -
UCAS/ LCAS g
viL —
il tRAH tasm
N VIH — ROW o
e viL - ADDRESS ADDRESS
ViH — R,
. (OO
W A
viL — XX O Vo,
VIH - 07070
INPUTS v 5 5 ® SRS
-
DQ1-DQts
VOH -
OUTPUTS Hi-Z
L Vot —
_ VIH —
QE
Vit — X
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MITSUBISHI LSIs

PREUM“‘T‘P??'Y”. M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

Wt

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

CAS betfore RAS Refresh Cycle, Extended Refresh Cycle *

tre tRC
tAP tRP o
tRAS
[ VIH - . » =
RAS \ \ {RAS
viL = \
tRPC tcsh
hilag 1csA tRpc tcRp
tcPN {oHR tCHR
ViH ~ -
UCAS/ LCAS /
ViL —
1
tasr
. —
ROW
Ao~Ae ADDRESS
tACH
ViH —
w viL —
tOFF
tcop
VIH —
INPUTS
ViL =
DQ1-DQ1s

Hi-Z

VOH —
OUTPUTS
Voi. —

z MITSUBISHI
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MITSUBISHI LSIs

INA RY M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) CAS before RAS Refresh Cycle, Extended Refresh Cycle *

tRP tRC trC
trP
RAS R tRAS
ViH —
RAS / \ / \ / \
ViL —
tRPC tcRP
tRPC tcsh tRPC tosh
—_— _ —
UCAS ViH _/ _"C—iq/_ tcir  / W
(or LCAS) ViL — '
——>
tcPN
tRPC tchp | tRPC {cRP tRPC 1CRP
(or UCAS) wviL -
ASR
ViH — ROW
Ao~ Ag ViL = m ADDRESS
tRCH
ViH —
. S
w viL — DaOa 00,9, AL LIS 00,000 0003 9.0.0.9.0.0.0.0,0.0.0.0.9.9,
10FF
VIH — ®
INPUTS I
viL — L
DQ1-DQe
(or DQe-DQ16) (€2 1o
VOH — Hi-
OUTPUTS @ by Z
voL ~
tcoD N
- {OFF
INPUTS ViH = oGRS
GO
W - 20%0202e 0000000 lelel0l0l0 0 0 0 0 R0 t0 20202020 020 202020 20 S0 2020 20 2000 St 220 s!
DQs-DQhi6
(or DQ1-DQs) 10E2 »
VOH —
Hi-Z
QUTPUTS
VoL —
—
tobD
ViH ~ B R I I R R R T o o o o 0 0 o o
oE LR HARRIHIHRIIRRHRIHH AN
ViIL ~ S S I IS G SSS
MITSUBISHI
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MITSUBISHI LSlis

M5M4V18160CTP-5,-6,-7,-5S5,-6S,-7S

PREL!

PRI
H

iy
i et
ot

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 29)

tRc tRC
{RAS trP tRAS LGl
VIH - B
AAS N / \ N\
viL —
tAPC
(cap tRCD tRsH UGN tcRP
VIH -
UCAS / LCAS
viL -
| tRAD
WSA | | IRAH |asc) tcaH tASR
ViH — ROW N\ COLUMN oW
Ao~As ViL — ADDRESS ADDRESS ADDRESS
S —
tRAL tRRH
|, tRCs '
VIH —
W m
viL -
tozc
tcobp
ViH — .
INPUTS D Hi-Z @
ViL — taa N
fcac
DQi-DQus tRac " {OFF ,
v toLz M !
OH — -
OUTPUTS Hiz %@( DATA VALID —
VoL -
tozo toEA 10E2
tobd
. VIH — {ORH
OE
ViL —

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.

* MITSUBISHI
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MITSUBISHI LSls

M5M4V18160CTP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Hidden Refresh Cycle (Byte Read) (Note 29)

fRC tRC
{RAS tRP tRAS tRP
V="
RAS viL - \ / \ / e \
tRPC
tReD tRSH M| tere
tcRp tcHA
UCAS VIH — y \ /
(or LCAS) v —
‘IC,R_”, tcRp
LCAS ViH — y
(or UCAS) ViL—
tRAD
1SR | [tRAM tasc tCAH tASR
|
VIH — —
AOW COLUMN Row
Ao~As it — ADDRESS ADDRESS ADDRESS
tRCS
{RAL
— ViH —
w W
Vit —
. VIH —
VIL =
DQ1-DQs
(or DQe-DQ1s)
VOH —
OUTPUTS HiZ
L voL -~
tnzc tcop
[ ik~ N HI-Z
INPUTS e
tcAC
DQe-DQ1s 1OFF
(or DQ1-DQs) tcz v
VOH - HI-Z
OUTPUT3 g"m‘x DATA VALID Em—
L oL —
tAA N
tRAC - |74
1020 toEA tobo
tORH
oF SIS N5

%007 0%%00760a%00%%",

Note 29: Early write, delayad 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.

5 - 368
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MITSUBISHI LSls

PREU‘MW ABY M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

R FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Read Cycle

tRAS tRP
tcsH tPc N tcPAH R
ViH —__v!\ tHSL /
RAS ViL — \.
tRPC
tcRP tRCD tcas tcp tcas tcp tchP
" [ fcas
ViH —~
UCAS/ LCAS
ViL -
tRAD tRAL | |
SR tRAK tasc CAH
e l—> oM tA‘S_C’ oA, tAsc | 1Sk
VIH — AOW COLUMN COLUMN v COLUMN ROW
Ao~As ViL — ADDRESS ADDRESS-1 ADDRESS-2  f ADDRESS-3 ADDRESS
L tRRH
tAA WA !
tRCH
tRCH
-
tRCs T trcs tACs
VIH - s
W tRcH
ViL —
tozc
vin tcop tozc tcop tozc 1600
- Hi-Z
INPUTS §
ik - tcac
tcAC e tcac toFF
DQ1-DQ1e 7 L—b
oz tOFF teLz toFF toLz +
OUTqurHS_ e . o D LD
iR VALID-1 vaLD-2 |/ VALID-3
U 1cPA > tcPa
tRAC tOR._H.|
toez
10EZ
toEZ | tozo ,
TOEA toEA
v tobo
tocH | tocH
MITSUBISHI
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PRE

.

LIMINARY

MITSUBISHI LSIs

M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Fast Page Mode Read Cycle

VIH -

RAS
viL —

ucas VM-

(or LCAS)yy —

LCAS VH -

(or UCAS)V'L _

VIH —

Ao~As
ViL -

VIH —

Z|

viL —

ViH ~
freurd

DQ1-DQs VIt ~
(or DQe-DQ16)

VoH —
BTPUTS
VoL ~

ViH
INPUTS
ViL =

DQs-DQ1e
(or DQ1-DQe)

VOH —
QUTPUTS
VoL —

VIH =
viL —

tRAS trRP
tCPRH iy
tCSH . tPc tRsH
tRPC
tht_P’ tRCD tcas tep tcas tcp tcAs tcrRP
\d [
tcap RPC tcap
[ -
tRAD tRAL .

WSR, L IRaH | tasc tcan tasc 1CAH tasc, tcui tasR
"~ Row COLUMN N COLUMN COLUMN ' 7 Row
ADDRESS ADDRESS-1 h ADDRESS-2 ADDRESS-3 'NADDRESS

tARH |
taa tAA
_ Itres tACH IRCS 1RCH ' trcs
[
HI-Z
tcoD tozC

7 tozc tozc tcob tcop

g mER: é
Y
tcac tcac tcac
] 1OFF foFF {OFF
toLz [ tcz [ tcrz
HI-Z DATA DATA DATA ;_
VALID-1 VALID2 / VALID-3 Y/
taa L tCPA L 1cea OR
tRAC toEz toEZ
M toEA
tozo o]
1020 tOEA
00D topo

5- 370
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MITSUBISHI LSlis

o REUN“ N AR‘? M5M4V18160CTP-5,-6,-7,-56S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

1RAS
tRP
{CSH tPc d
VIH "1 \
— RSH
RAS ViL — \ / \
tRPC
cRP
tcrP
tRCD tcas | -EE tcas tcp tcas F
VIH ~ I
UCAS / LCAS ? % W
viL ~
u‘s_R’ QF:AH tasc tCAH tAgE’ tcaH . IAS'(_J’ A 1CAH usn'

rompe T ROW COLUMN COLUMN COLUMN ROW
O™~/ \aooRESs ADDRESS-1 ADDRESS-2 ADDRESS-3 \| ADDRESS

— tweh twes tweH twes
w
tos OH }D_S. foH ﬁ - (OH
VIH -
INPUTS DATA VALID-1 DATA VALID-2 DATA VALID-3
ViL - .
DQ1-DQiis
VOH - .
OUTPUTS HiZ
VoL —
OE

* MITSUBISHI
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MITSUBISHI LSis

M5M4V18160CTP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Upper / (Lower) Byte Write Cycle (Early Write)

VIH =

RAS viL —

UCAS _ Vik-

(or LCAS)V|L _

[CAS VH-—
(or UCAS)
ViL

ViH ~-
Ao~Ag

viL =

5|

VIH —
INPUTS
Vi -

DQ1-DQs
or DQe-DQ1e)

VOH —
OUTPUTS

—

VoL —

DQe-DQ1s
(or DQ1-DQg)

VOH —
OUTPUTS

Hi-Z

tRAS
. tRP
tcsH tPc >
\ tRSH \
tcRP tcD tcas tcp tcas tcp trRPC tcap
[ \ \ {cas J; @
o 4
tcrp
r—" {RPC tchRP
u:s_ﬂo vt tASC CAH tasc tCAH tasc tCAH tasR
| ¢ — —
ROW COLUMN COLUMN COLUMN ROW
ADORESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
twe twes tweH twes
. J .
Hi-Z
DS toH . tos > toH tos' OH
DATA VALID-1 5@( DATA VALID-2 }@{ DATA VALID-3

VoL -

5-372
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MITSUBISHI L.SIs

M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Write Cycle (Delayed Write)

1RSH N
y tRAS N tRP N
1CSH tPc >
_ ViH — ’ ]
RAS \ / \_
ViL —
tRPC
tCRP tRCD R tcAS N tcp tcas R
VIH — l
UCAS/LCAS
VIL —
tRAD
Iash | | tRaH tASC toan {ASC tcAH tRWL tsR |
Ao ViK - ROW " COLUMN COLUMN ROW
~A9 Vi — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRCs WCH tRCS tWCH
o>
‘c“f’}‘ r. tewe
W \ twep g th'
X
tos tOH
tozc 10S tow |, toze
VIH — N DATA @Z DATA
INPUTS
S - ) 9 VALID-1 \  VALID-2
tozo
DQ1-DQis
tewz tez
VOH -
OUTPUTS 2
VoL —
toEz toez
1020 1OEH toe
tonp toop
. ViH —
OE
viL —
MITSUBISHI
ELECTRIC 5- 373



PRE

LIMINARY

MITSUBISHI LSIs

M5M4V18160CTP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Upper / (Lower) Byte Write Cycle (Delayed Write)

tRSH N
. 1RAS > tRP
tcsH trc
ViH - \' | /
RAS vie = \
tRPC
torp tRCD tcas tep 4 | tcAS H‘ teae
UCA VH -
P / /
ViL —
tRPC
tcRP *“ tcre
{CAS VK- @»
CA
(or U S)VIL -
tRAD |
YA Eo? " il toan  1ASC tcaH tRWL tASA
ViH — ROW COLUMN COLUMN ROW
Ao~As it — ADDRESS _ ADDRESS-1 ADDRESS-2 ADDRESS
tRcs twCH trcs tweH
. 1
towL ot
W N | twe v
Vint —
INPUTS
DQi-DQs V"~
(or DQe-DQ16)
VOH —
l_O‘UTPUTS HZz
Vot —
tos toH
S fozc
zc DS Lo, !
b T;‘H - j DATA DATA
INPU X VALID-1 VALID-2
ViL — o
20
DQo-DQis D20
(or DQ1-DQoa) toLz tcLz
VOoH — -
EJTPUTS HiZ
VoL —
toez
ez o lOEH
tooo toDD
. VIH —
5 \_/
VL —
MITSUBISHI
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MITSUBISHI LSIs

pRELIMIN gBY M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BiT) DYNAMIC RAM

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

tRAS

tRP
Vi - —— tcsH tASH >
RAS \ / | W
ViL =
tPRWC
IcRP tRCD . tcas R fce 1CAS R 5 o
VIH -
UCAS/ LCAS
ViL =
tRAD
tASR gAH 1asc {CAH tasc tCAH_ tasm
—_—
Ao VIH — ROW COLUMN COLUMN ROW
° ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
- R e——————————————
|
tRes tweH tRCS twcH
WD tow | tawp tew
VIH — \‘;; \ W
= P tcwo P
w Vi — tewo |\ Y
tRAC
1aa
1bze jcac  tos] | tow toze o5 L tou
ViH — 3
DATA DATA
D20
DQ1-DQ1s
toLz tcLz
DATA DATA
OUTPUTS e L o
Voi = toEA 1OEA
1020 toez o6 o€z oEH
100D N +
» tobd
O_E W
MITSUBISHI

ELECTRIC 5-375



MITSUBISHI LSIs
LIMINARY M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

sppLifeation
o .\)::Qlysrgr.v o chang®
@

PRE

e ot 8!
v 3 e ar
paot T et
Pare

o FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Read-Upper / (Lower) Write, Read-Modify-Upper / (Lower) Write Cycle

{RAS
P
Vi tCsH tRSH B }
RAS ViL = \ / \
tPRWC tRPC
tcap tRCD 1CAS 1cp tcas tcRP
UCAS VH- \
or LCA Z \
( S)ViL -
tcrp BPC tonp
LCAS V-
(or UCAS)
viL =
tRAD
tasR RAH
basaiA AL tasc tcAH tasc tcan tAsR
VH — .90 9 E ooaw
Ao~ Ao ROW COLUMN COLUMN L7580 S s, ROW
viL — ADDRESS ADDRESS-1 ADDRESS-2 o 0000 %% ADDRESS
XXX {ADDRESS
tRCS
tWCH tRes »
tAWD tow [+ tAwD o
Vi - towL
W towD twe N\t
ViL = o tcwo X
Vi —
INPUTS
DQ-DQe Yt ~
(or DQe-DQ1e)
VOH —
@TPUTS Hz
VoL - taa 1AA
e tozc | |tcac Jos| | oH, | | tcac s | |, tou
VIH — 1RAC S SOSTTSSTSOY
INPUTS DATA 7 DATA ,:.:.:.’.’.’.’Q‘ . '.¢
ViL = VALID-1 N VALID2 /NOOX X
DQs-DQe tozo rzo
{or DQ1-DQs) teLz tcLz
DATA | DATA
E}Tpx?;— VAL | {2 Af\/ VALID-2
VoL - 10EA
tOEA
togz to£2 y
100 toEH Lo
AN tood
oe \
MITSUBISHI
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MITSUBISHI LSis

MIN ARY M5M4V18160CTP-5,-6,-7,-55,-6S,-7S

st .
A

e

PREU!

et gt

2
cer

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Self Refresh Cycle »

tRP

tAPS

ViH—
RAS trass j N
ViL — _/ \ 2

AL ]

trRPC

tRPC terp

tceN tcsh
H— N tcHs

Vi
UCAS/(CAS /
viL — n

¢

ViH —
Ao~Ag
viL =

Vo 2 2
W G000 > ()
torF
ViH —
INPUT
ViL —
DQ1-DQ1e
Hi-Z
OUTPUT
toEz
VIH = R o O 0 S S O L LY e O AT A A AT A A A AT AT A A AT AT AT A AV AV W W N N W N W W N W W W
oE .09 0.0.0.0.0 & 0’0.0 P 0. .0 0.0 0.0’0 0.0.0.0.0.0.0.0’0 O 0. 0.0 0.9 0’0 7
> 0.0.0 0.0. 4 0 o’
viL - ATaTATATATe" a'a's

MITSUBISHI
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MITSUBISHI LSIs

M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S

NARY

Cha

abn
bt 0

FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Self Refresh Cycle*

tAPS

tC|R’P.

tRPC

_tcHs

tcrRP

tRPC

tRASS

2
¢

tRP

{CSR

tAPC

{cPN

CRP

()

o%e?

%

tRCH

Hi-Z

tOFF,

tRPC |

VIH ~

Vi —

VIiH —
ViL —

S
{or LCAS)

w_ I

)

A

LCAS
{or U

Vig ~

Ao~ As

viL -

VIH —
ViL =

F
DQ1-DQ1s

toez

VIH —

viL -

Amnswm

5 - 378



