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

DESCRIPTION

This is a family of 1048576-word by 16-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 double-layer metal process combined with twin-well
CMOS 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.

FEATURES
RAS CAS |address [ OE | cycle | Power
Type name adcoss “m:’ am” af,f,‘:’ time d‘s‘xf"
(max.ns) {(max.ns) [(max.ns) | (max.ns} | (min.ns) |{typ.mW)
M5M4V16160CTP-5,-58( 50 13 25 13 90 | 360
|M5M4V15160CTP-6.-GS| 60 15 30 15 110 | 285
|M5mv1s1socw-7,-7s| 70 20 35 20 130 | 255
eStandard 50 pin TSOP
eSingle 3.3V 0.3V supply
oL ow stand-by power dissipation
1.8mW (Max) -----------mmmmsmmmoo oo CMOS Input level
eLow operating power dissipation
M5M4V16160CTP-5,-58 --------=-~---mnmee 435.0mW (Max)
M5M4V16160CTP-6,-6S ------------------- 345.0mW (Max)
M5M4V16160CTP-7,-7S -------vmmaamm 310.0mW (Max)

#Fast-page mode , Read-modify-write, RAS-only refresh

TAS before RAS refresh, Hidden refresh capabilities
eEarly-write mode and OE to control output buffer impedance

All inputs, output TTL compatible and low capacitance
04096 refresh cycles every 64ms (Ao ~A1t)

* ; Applicable to self refresh version (M5M4V16160CTP-5S,-6S,

-7S : option) only

APPLICATION

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

PIN DESCRIPTION

Pin name Function

Ao~A11 Address inputs

DQ1~-DQis | Data inputs / outputs

RAS Row address strobe input
UCAS ggﬁﬂnbggedfg:s"g(lrobe input
LCAS tmgr:nbg?dfgsns"gllrobe input
W Write control input
OE Output enable input
Vce Power supply (+3.3V)

Vss Ground (0V)

MITSUBISHI LSls
- - -
M5M4V16160CTP-5,-6,-7,
- -
-58,-6S,-7S
PIN CONFIGURATION (TOP VIEW)
vee G ~ [s0] Vss
DQ1 [2] [49] DQ1s
DQz [3] 5] DQ1s
pQs [4] [47] DQ14
DQ4 5] [+5] DQ13
vee [&] [5] Vss
Das (7] [] DQ12
DQs E [53] D@1
par [¢] [+2] DQ10
pas [io] [+) DQ9
NC [i] § [46] NC
12 = 9
13 S a8
14 g 7
NC [} g [36] NC
NC [38] B [35] LCAS
W [7] 3] UCAS
AAS [ie] 33} O
A 9] [32] A9
A0 [20] [31] As
ao 2] [%] A7
At [z 120] As
Az [=] 5] As
A3z [24] [27) A4
vee [23] %] vss
Outline S0P3G-F (400mil TSOP Normal Bend)
NC : NO CONNECTION
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MITSUBISHI LSIs

EUN“NARY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

FUNCTION

The M5M4V16160CTP provide, in addition to normal read, write,
and read-modify-write operations, a number of other functions, e.g.,

Table 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.

Operation — — 'ﬂ — — InpuvOutput I
AAS | LCAS | UCAS W OE |D0i-De [DQe-Datd
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 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

BLOCK DIAGRAM - _ _ _ _
TS vecsn
LOWER BYTE CONTROL "| cLOCK GENERATOR
COLUMN ADDRESS LCAS 3 CIRCUIT v8s (oV)
STROBE INPUT —
UPPERBYTE CONTROL UCAS lﬂowsn g z®
A AR H:
=a >
WRITECONTROL _{—) UPPER =]
neor W ad — LOWER DATA
2 INPUTS / OUTPUTS
[+ 4
U 38
o<k
WEE]
s ' gy sl
- Ao ] coLuMN DECODER
Gz
N e 1 ||tEE 0o
SENSE REFRESH | % 3
A3 z5 AMPLIFIER & [ 0 CONTROL s —{_) Da1o
Aa I — 1 ! i luPPER DATA
As ad o 1 : i [INPUTS/OUTPUTS
ADDRESS INPUTS {0 8o w zealll i ]
p g ol ‘ Dbi
A7 281901 8 MEMORY CELL L& <if o
A 23] a8 (167772188ITS) sxa[T
A ” §
At L‘ B OUTPUT ENABLE
LA INPUT
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PRELIMINARY

MITSUBISHI LSis

M5M4V16160CTP-5,-6,-7,-5S5,-6S,-7S

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.5~4.6 v
Vi Input voltage With respect to Vss -0.5~4.6 \
Vo QOutput voltage -0.5~4.6 A
1o QOutput current 50 mA
Pd Power dissipation Ta=25'C 1000 mw
Topr Operating temperature 0~70 ‘c
Tstg Storage temperature -65 ~ 150 ‘C

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

Symbol Parameter Min Nom | Max Unit
vee Supply voltage 3.0 3.3 3.6 v
Vss Supply voltage 0 0 0 \

VIH High-levet input voltage, all inputs 2.0 vce+0.3 v
ViL Low-level input voltage, all inputs -0.3 0.8 V
Note 1 : All vollage values are with respect to VSS.
ELECTRICAL CHARACTERISTICS (Ta=0~70'C, Vce=3.3v1+0.3V, Vss=0V, unless otherwise noted) (Note 2)
Limits .
ti Unit

Symbol Parameter Test conditions Min Typ | Max
VOH High-level output voltage loH=-2.0mA 2.4 Vee \
Vol Low-level output voltage loL=2.0mA 0 04 \i
loz Off-state output current Q floating OVSVour 53.3V -10 10 uA
1 Input current 0V VIN S 3.6V, Other inputs pins=0V | -10 10 #A

Average supply current  |MSMAVI6160C5,8S | g ~og cycling 120
lcC1AY) from Vcc operating M5M4V16160C-6,-6S tRcIStv;/c.-.mun. 95 mA
output open
(Note 3,4.5) |msMav16160C-7,-78 85
RAS= CAS =V, output open 2
lccz Supply current from Vec, stand-by  (Note 8) | RAS= CAS &Vcce -0.2V 0.5 mA
output opsn 0.15*
5, 12
Average supply current MSM4V16160C-5.59 RAS crcling, CAS=VH 0
lccaav) | from Ve refreshing MSM4V16160C-6,-65 tnct=rr; n. 95 mA
output open
(Note 35) [msmavisrsocz,7s| P oP° 85
a;;enfa c.i: supply current | M5M4V16160C-5,-5S mzy"_' chcling 80
lccaav) Fast-page-mode M5M4V16160C-6,-6S tPctzn';ln. 70 mA
output open
(Note 3,4,5) |msMav16160C-7,-75 putop 65
a;emra};c% supply current  [M5M4V16160C-5,-58 | =7 before FIAS refresh cycling 120
lccaav) | AT before RAS refresh |MSM4V16160C-6,-65 I)Rlﬁ;mro‘ben 95 mA
mode (Note 3) (Msmavis1soc.7,.7s 85
Stand-by:
RASzVco-0.2V
CASZVCc-0.2V of CASS0.2Y
CAS bslore RAS refresh:
Average supply current 'RAS cycling CASS0.2V or
lccaav) * | from Vee M5M4V16160C (S) 'CAS before AIAS refresh cycling 400 uA
Extended-refresh cycle W02V or 2Vec-0.2V
OE=0.2V or ZVCC0.2V
(Note 6) A0~A1150.2V or ZVCC-0.2V
DQ=open, tRC=125 s,
{RAS=tAASmIN~1 u8
Avera\?e supply current —
lcca(avy * | from 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 ICC4 (AV) are dependsnt on cycle rate. Maximum current is measured at the fastest cycle rate.
4:iCC1 (AV) and 1CC4 {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 CCAS/UCAS=VIH .

Py
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LIMINARY M5M4V16160CTP-5,-6,-7,-55,-6S,-7S

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

CAPACITANCE (Ta=0~70C, Vcc=3.3V10.3V, Vss=0V, unless otherwise noted)

Symbo! Parameter Test conditions Min Lg gs Max Unit
Ciay input capacitance, address inputs 5 pF
Ci (BF) Input capacitance, OE input Vi=Vss 7 pF
Ciw) Input capacitance, write control input =1MHz 7 pF
Ci(AAS) | Input capacitance, RAS input Vi=25mVrms 7 pF
Ci(€AS) | Input capacitance, CAS input 7 pF
Ciio Input/Qutput capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0~70C, Vcc=3.3V0.3V, Vss=0V, unless otherwise noted, see notes 6,13,14)
Limits
Symbol Parameter MSM4V 16160C-5,-5S |M5M4V16160C-6,-6S | MSMAV16160C-7,-78 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
tAA Columu address access time (Note 7,10) 25 30 35 ns
tcPa Access time from CAS precharge (Note 7,11) 30 35 40 ns
tOEA Access time from OE (Note 7) 13 15 20 ns
toLz Output low impedance time from CAS low (Note 7) 5 5 5 ns
tOFF Output disable time after CAS high (Note 12) 0 13 0 15 0 15 ns
toEZ Output disable time after OF 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 ot eight inttialization cycles (any combination of cycies containing a RAS
clock such as AAS-Only refresh).
Note the RAS may be cycled during the initial pause . And any 8 AAS or RAS/ICAS cycles are required after prolonged periods (greater than 64ms)
of AAS inactivity before proper device operation is achieved.

: Measured with a (oad circuit equivalent to VOH=2.4V(IOH=-2mA) / VOL=0.4V(lOL=2mA) load 100pF.

The reference levels for measuring of output signal are 2.0V(VOH) and 0.8V(VOL).

Assumes that tRCD & tRCO(max) and tASC & 1ASC{max).

Assumes that tRCD g tACD(max) and tRAD < tRAD(max). If 1RCD or tRAD is greater than the maximum recommended vaiue shown in this table, tRAC

will increase by amount that tRCD exceeds the value shown.

10: Assumes that tRAD Z tRAD(maxj and 1ASC 5 tASC(max).

11: Assumes that tCP g tCP(max) and tASC > tASC(max)

12 tOFF{max) and 10EZ (max) defines the time al which the oulput achieves the high impedance state (IOUT < | +10 pA |) and is not reference 10 VOH(min)
or VOL{max).

~
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MIN ARY M5M4V16160CTP-5,-6,-7,-55,-6S,-7S

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, Vcc=3.3V*0.3V, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5MAV16160C-5,-53| M5SM4V16160C-6,65 | MsMavistsoc-7,7s|  Unit
Min Max Min Max Min Max

{REF Refresh cycle time 64 64 64 ms
REF * Refresh cycle time 128 128 128 ms
trP RAS high pulse width 30 40 50 ns
tRCD 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, FAS high to CAS low 0 0 0 ns
tCPN CAS high pulse widlh 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
1RAH Row address hold time after RAS low 8 10 10 ns
tCAH Column address hold time after CAS low 13 15 15 ns
tozc Delay time, data to CAS low (Note 18) 0 0 0 ns
tozo Delay time, data 1o OE low {Note 18) 0 0 0 ns
tcDD Delay time, CAS high 1o data (Note 19) | 13 15 15 ns
tobp Delay time, OE high to data (Note19) | 13 15 15 ns
T Transition time (Note 20) 1 50 1 50 1 50 ns

Note 13: The timing requirements are assumed {T =5ns.
14: VIH{min) and ViL{max) are reference levels for measuring timing of input signals.
15: tACD(max) is specified as a reference point only. If tRCD Is less than tRCD(max), access time is 1RAC. if tRCD is greater than tRCD(max), access time is
controlled exclusively by ICAC or taa. tRCD(min) is specified as tRCD{min) =tRAH(min) +2tT+tASC(min).
16: tRAD(max) is specitied as a reference point only. If tRAD 2 tRAD(max) and tASC S 1ASC(max), access time is controlled exclusively by tAA.
17: tASC(max) is specified as a reference point only. If tRCD 2 tRCD(max) and {ASC 2 tASC(max), access time is controlied exclusively by tCAC.
18: Either 1DZC or 1DZO must be satisfied.
19: Either 1CDD or 1ODD must be satistied.
20: tT is measured between ViH(min) and ViL{max).

Read and Refresh Cycles

Limits
Symbol Parameter M5MAVI6160C-5,-55 | M5MAV16160C-6,-65| MSMAV16160C-7,-7S 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 110000 20} 10000 ns
tCsH CAS hold time after RAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
RCS Read setup time before CAS low 0 0 0 ns
tRCH Read hold time atter CAS high {Nots 21) 0 0 0 ns
tRRH Read hold time after RAS high {Note 21) | 10 10 10 ns
tRAL Column address 1o RAS hold time 25 30 35 ns
tocH CAS hold time after OE low 13 15 20 ns
tORH 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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M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

LXCAE

PINETERTEU

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M4V16160C-5,-38 | M5M4V16160C-8,-68 | MEMAV16160C-7,-78 Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tRAS RAS low pulse width 50 10000 60 10000 70 | 10000 ns
tcas TAS low pulse width 13 |10000| 15 | to000| 20 | 10000 ns
tcsH TAS hold time after TAS low 50 80 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low {Note 23) 0 0 0 ns
tweH Write hold time after CAS fow 8 10 15 ns
towl CAS hold time after W low 13 15 20 ns
tRwL RAS hold time after W low 13 15 20 ns
fwe Write pulse width 8 10 15 ns
tos Data setup time before CAS low or W low 0 0 0 ns
tDH Data hold time after CAS low or W low 10 15 15 ns
{OEH OE hold time after W low 13 15 20 ns
Read-Write and Read-Modity-Write Cycles
Limits
Symbol Parameter MSMAV15180C-5,-5S | MSMAV16160C-6,-68| MEMAV16160C-7,-78]  Unit
Min Max Min Max Min Max

{RWC Read write/read modify write cycle time (Note22) | 131 155 180 ns
1RAS RAS low pulse width 91 10000 105 10000 120 10000 ns
tcas CAS low pulse width 54 [10000| 60 [10000[ 70 | 10000 ns
tcsH CAS hold time after RAS low N 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 to W low (Note23) | 36 40 45 ns
1RWD Delay time, RAS low to W low {Note23) | 73 85 95 ns
tawD Delay time, address to W low {Note 23) | 48 55 60 ns
towe CAS hold time after W low 13 15 20 ns
tRWL RAS hold time after W low 13 15 20 ns
twp Write puise width 8 10 10 ns
s Data setup tima before W low 0 0 0 ns
{DH Data hold time after W low 10 10 15 ns
{oEH QE hoid time after W low 13 15 15 ns

Note 22: tRWC is specified as tRWC(min)=tRAC(max)+tODD(min)+tRWL(min)+tRP(min)+5tT.
23: twes, tcwD, tRWD and tAWD and, tCPWD are specified as reference points only. if tWCSZtWCS(min) the cycle is an early write cycie and the DQ pins
will remain high impedance throughout the entire cycle. It tCWDZCWD(min), tRWD & tRWD(min), LAWDZIAWD(min) and {CPWDZ tCPWD(min)
(for fast page mode cycle only), the cycle is a read-modify-write cycle and the DQ wili 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 OF goes back to VIH) is indeterminate.

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

Limits
Symbol Parameter MEMAV18180C-5,-58 | MSM4V16160C-8,-68| MSMAvisisoc-7,-78]  Unit
Min Max Min Max Min Max
{PC 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 AAS low pulse width for read write cycle (Note 25) 85 [125000| 100 125000 115 |125000 ns
tcp CAS high pulse width (Note 26) 8 12 10 15 10 15 ns
tCPRH RAS hold time after CAS precharge 30 35 40 ns
tcPwD Delay time, CAS precharge to Wiow (Note 23) [ 53 60 65 ns

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

x MITSUBISHI
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PRE‘—‘M‘NABY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S
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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 M5MAV16160C-5,-55 | MSM41V6160C-6,-6S | Msmavi6teoc7,-73|  Unit
Min Max Min Max Min Max
1CSR ‘CAS setup time before RAS low 10 10 10 ns
1CHR CAS hold time atter RAS low 10 10 15 ns

Noate 27: Eight or more CAS before AAS 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 -5S/ -6S/ -7S. The other characteristics and requirements than the below are
same as normal devices.

TIMING REQUIREMENTS (Ta=0~70'C, Vce=3.3V1+0.3V, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M4V18160C-58 | M5MAVIS160C-8S | M5M4V16160C-7S Unit
Min Max Min Max Min Max
tRASS Self refresh RAS low pulse width 100 100 100 us
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 (4K) must be made within tNs / tsn before / after self refresh, on the condition of ts=64ms and
tsnS64ms.
NS SN
-------------- T T
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
< 4K/ 64ms > <4K/gams >

(2) In case of burst refresh

The last / first full refresh cycles (4K) must be made within tns / tsn before / after self refresh, on the condition of tns +{sNS64ms.

tsN

NS
il m I

—

BURST REFRESH
<4K/64ms >

[

m [l

BURST REFRESH

<4K/64ms >

PR
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pRELIMIN ARY M5M4V16160CTP-5,-6,-7,-5S,-65,-7S

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

Timing Diagrams (Note 28)
Read Cycle

tRC
tRAS Gl

»

ve--— 3

RAS \ tRSH ] \
ViL —

’ tcsH tRPC teap
CRP tRCD
VM- 0 tcas
LCAS/ UCAS M tCPN
ViL —
1RAD tcaH
i tRAL tasr
1ASR tRAH

[ 1ASC e
o e =

ViL — ADDHESSJ ADDRESS ADDRESS
tRCS tRRH

tozc tcop

H'-Z m
tcac

DQ1-DQis taa toFF
cz

VIH —

|

ViL —

L 2

VIH —
INPUTS
Vi

L=

VoH - Hi-Z
OUTPUTS DATA VALID e
VoL —

{RAC

tozo | toEA toop

tocH

Vil — WV Y Y V. v -
0006000
0’0.0’0.0.0.0’0 toRH

Vi —

Note 28 Indicates the don't care input.
VIK(min.) 5 VIN S VIH(max) or ViL{mIn.) & VIN S VIL(max)

indicates the
invalid output.

Indicales the skew of the two inputs.
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M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Byte Read Cycle

< tRC
tRAS trP |
VIH -
BAS \ tRSH /
viL - )
tCSH tRPC  tCAP
> >
{CRP tRCD tcas tcPN .
oo v 2 \ /
(or LCAS) VL —
r‘!ﬂ’, tcan tRPC 1cRP
LCAS ViH =
____ tRAD tRAL
(or UCAS) vy —W
< tasr ‘t_R’AH {ASC tASR
VIH —~ ROW COLUMN ROW
Ao~Att ViL - ADDRESS ADDRESS ADDRESS
{RRH
tRCH
ViH -
W m
viL -
— VIH ~
INPUTS
ViL =
DQ1-DQe
(or DQs-DQ116)
VOoH — -
OUTPUTS HZ
L VoL —
tozc tcac . tcop N
_ VIH —
INPUTS Az
viL - " tAa 1OFF
DQ9-DQ1s N N d
( or DQ1-DQs) tewz
VOH —
Hi-Z 7| INvaLID
L?iJTPUT%OL _ Al oA X DATA VALID
tRAC A
tozo toEA
58 tocH
1OAH
MITSUBISHI
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MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-65,-6S,-7S

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

Write Cycle (Early write)

|

s
b
W

viL —

{cRP

ViH — 3\

{RAS

trp

tcsH

{RCD

tASH

{cAs

tRPC
tcrRP

VIH —
UCAS/ LCAS
viL =

tASR

| tRAH

{asc

N

tcaH

VIH —
Ao~At1

ViL —

ROW

ADDRESS

COLUMN
ADDRESS

ViH —

=

viL =

tWCH

tAsSR

ROW
ADDRESS

tos toH

DATA VALID

Hi-Z
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oRELIMIN ABY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

L

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

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

twe
tRAS tRP
VH-—"""
RA \ Z \
S ViL —
tcsH N
tCRP tRCD {ASH iRPC tcrRP
tcas
UCAS ik — y \ /
(orLCAS) vt —
tcRP LtRPC tCRP
[CAS VH —
(or UCAS) vy —
tasR tRAH tasc tcaH tasR
R
Ao~A VIH - AOW COLUMN ROW
0~~AN ViL — ADDRESS ADDRESS ADDRESS
twek g
w
VIH —
INPUTS
ViL —
DQ1-DQs
(or DQs-DQ1s)
VOH - Hi-2
OUTPUTS
Voi —
tos tDH
’—KPUTS DATA VALID
DQe-DQ1e
(or DQ1-DQs)
VOH — Hi-Z
OUTPUTS
VoL —
3
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M5M4V16160CTP-5,-6,-7,-5S,-6S,~7S

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

Write Cycle (Delayed write)
twe
tRAS trP

VIH - 3\ /

RAS viL — \__
tcsH
tRPC
tcrp tRCD tRSH tcrp
tcas

ViH ~
UCAS/ LCAS g ﬁ

viL —

tASR tRAH tasc 1CAH tasR
j—
Ao VIH ~ AOW COLUMN
0~An ViL — ADDRESS ADDRESS
w
tWCH
tozc tos
M- toH P
ViH — % Hi-Z
INPUT SN DATA VALID
PUTS 1 = XSRS

DQ1-DQs tcLz

v tozo

OH — -
OUTPUTS HiZ
VoL —
toEZ
tooo {OEH
__ SO0
OF 60 %6%0%4 %
SRR

5 - 330
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PREUM"NAS.Y ..

MITSUBISHI LSIs

M5M4V16160CTP-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)

twe R
tRAS R tRP
VIH — )
RAS \ /
ViL = = \
tCsH
tcRP tACD tRSH . ‘tapc ‘CFE.
GRS Vm- \ = Y/ A4
(orLCAS) wviL -
tRPC
tCRP “" tCFE'
LCAS Vi = W
{or UCAS) wiL —
tASR RAH | tASC tcAH tASR
ViK - ROW COLUMN ROW
Ao~An ViL = ADDRESS ADDRESS ADDRESS
towL
tRWL
_ twe
w \
tWCH
_ ViH —
INPUTS
viL —
DQ1-0Qa
(or DQe-DQ16)
VOH — ,
QUTPUTS Hi-Z
VoL —
— toze tDs toH
_— » — |e
Hi-Z
INPUTS \! DATA VALID
DQ9-DQ1s oz
(or DQ1-DQs) le——»!
VOH — !
OUTPUTS H-Z
VoL —
toEZ
tpzo tOEH
) topo 7
OE
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MITSUBISHI LSlis
REL\N“NARY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S
PRELIT o

bt

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

Read-Write, Read-Modify-Write Cycle

tRwWC
tRas tRP
VH - = /
RAS ViL — \ \—
tcsH
¢ tRPC
fcRP i | trRCo tRSH {CRP
tcas
ViH —
UCAS / LCAS g
viL -
tRAD
tASR tRAH tasc tCAH - tASR
VH -
Ao~A RAROW COLUMN ROW
- ADDRESS ADDRESS ADDRESS
tcwo towL
tawp
tAwD tRWL
w \ RIS
ViL — | [tres LRSS
(RAC : twp
tnzC tcac
taa tos toH
ViH - v oTvVvVvevvy
INPUTS HI-Z DATA VALID ':’:’:’:’:’:’:’:’:’:’:’:
ViL — l BP0 00000
DQ1-DQ1s oLz
VOH —
Hi-Z Hi-Z
OUTPUTS AL
VoL — 7
tOEA
toDD
tozo 10EH
i toez
. VIH —
E
© ViL —
MITSUBISHI
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MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

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

tRwe R
tRAS tRP
ViH — ’\ N
tcsH
N iy tAPC
tchRP tRCD tRSH tcRP
tcas r_.
tcRp ‘t_':rc tcrp
tasA tRAH tasC tCAH tASA
» —
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
« towo o o fow
tawD
tRWD
tRCs
tRAC N
Hi-Z
tozc
tAA th. toH
Hi-2 A
{ DATA VALID
tcac
tcez
Hi-Z Hi-Z

RAS
viL —
UCAS ViH —
(orLCAS) vy -
[CAS ViH —
{or UCAS) vy -
ViH ~
Ao~A11
ViL —
VIH -
w
viL =
S VIH —
INPUTS
ViL -
DQ1-DQs
(or DQe-DQus)
VOH —
OUTPUTS
Vou -
—
INPUTS
VviL ~
DQe-DQu1e
(or DQ1-DQs)
VGH —
OUTPUTS
VoL -
OE
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MITSUBISHI LSIs

C amARY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

Lie

o

3L
H

5
k4
3
%

oy

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

RAS-only Refresh Cycle

tAC

{RAS

N E—

AAS - \ \

tRP

tcrRp tRPC

‘—'l tcrp
VM-
ViL -

tASR tRAH
-y tasr
Ao~At1 - how ROW
0 Vil — ADDRESS ADDRESS

e
RIHRRRRRLS
.‘.‘.’.’.’.‘.‘

DQ1-DQ1s
VOH - -
OUTPUTS HiZ
L Vot —
VIH —
OF »
CE >
ViL — &

MITSUBISHI
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Lt

MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

tRC tRC .
tRP tRP M
tRAS
- VIH -
RA \ tRAS
ViL -
tRPC IcsR
[RPC  lcsR tRPC tcAp
fCPN {cHR {CHR r »
VIH —
UCAS/ LCAS / W
ViL —~
!
tasR
ROW
Ao~At1 ADDRESS
VIH -
w viL —
tOFF
oD
INPUTS RERRIHKAAKK K
viL — Pa¥a et a et
DQ1-DQ1s

Hi-Z

VOH -
QUTPUTS
VoL —

P
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PRELIMINARY.

i .

MITSUBISHI LSls

M5M4V16160CTP-5,-6,-7,-5S5,-6S,-7S

o 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
iRP
tRas tRas
ViH — d
RAS / N\ / N N\
Vit —
tRPC tcrP
tRPC tcsR 1RPG tcsr
UCAS VIH ~ ﬂ/__— | tcum
(orLCAS) y, - Z
tcPN
1RPC 1cRP 1RPC teap | tRPC fchP
LCAS ViH -
(or UCAS) vy —
tAsA
ViH — —
Ao~A11 ADBCF:EISS
viL -
tRCH
v
H— " RO S
_ OSSR
¢S
W Vi ~ R RRHIEER LIRS AR IR KR IR KA
toFF
-1
[ VIH —
INPUTS
Vie —
DQ1-DQs
{or DQe-DQ1e) {OEZ
VOH —
OUTPUTS % ¥ ez
L VoL — /
tcDD
- |lOFF
ViH - ]
INPUTS 3
V -
DQQ—DQ?GQ 1oEZ
or DQ1-DQs, M
{ ) VOH — HI-Z
OUTPUTS %
Vor -
tobd
_ ViH -
OE
viL -
MITSUBISHI
5- 336 ELECTRIC



P

REL\N“N ARY ,,

MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

Hidden Refresh Cycle (Read) (Note 29)

VIH —

RAS
ViL =

ViH —
UCAS / LCAS
viL —

VIH —

Ao~An
viL —

VIH —
viL -

ViH —
INPUTS
ViL —

DQ1-DQ1e

VOH —
OUTPUTS
VoL -

VIH -
ViL —

tRC tRC
tRAS trRP fRAS tRP
\ I\
tRPC
{cRP tRCD tRSH tCHR cRP
tRAD
WSR ] | IRak tasc) toaH tASR
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
T
tRAL RAH
|, tRCS ’
tozc
tcbo
Hi-Z
4 1A
tcac
tRAC tOFF
tcz
Hi-Z
‘@( DATA VALID —
tozo IOEA toEZ
tobo
toRH

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.

PR
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PREUN“NABY ;‘

MITSUBISHI LSlis

M5M4V16160CTP-5,-6,-7,-5S5,-65,-7S

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

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

tRC tRC
{RAS trRP N RAS RP
VIH = R
RAS \ \ tRPC \
Vi — = c i
tAPC
. tRCD tRSH tcrP
tcrRP {CHR
» »
UCAS ViH — y /
{or E@?S} ViL ~
1ap) tcRP
(CAS ViH - @*
(or UCAS) ViL—
tRAD
tASR tRAH tasC tCAH tAsA
-——»]
VIH =N\ pow COLUMN ROW
Ao~An Vi ~ _ADDRESS ADDRESS ADDRESS
tACcs
tRAL tRAH
— ViH —
w
ViL —
[ ViH -
viL —
DQ1-DQs
{or DQs-DQi16)
VOH —
OUTPUTS Hi-2
__ VoL —
,,tozc tcop
ViL — y X
{CAC
DQs-DQ1e N tOFF
(or DQ1-DQs) tcLz
Vor ~ HI-Z
QUTPUTS @ DATA VALID
L Vol —
¥ t0EZ
topD
ViH —
O VIL — X
Note 29: 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.
x MITSUBISHI
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MITSUBISHI LSIs

RY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

?REL%‘?@%%?&B&

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

Fast Page Mode Read Cycle

tRAS tRP
tcsH trc N {CPRH
ViH —_J\ ‘“sﬁ,
RSy / N\
tRPC
teRp tRCD 1cas 1cP tcas tcp tcRP
) d N K ¢ > fcas
VK- = _—
UCAS/ [CAS §
ViL —
tRAD tRAL |
tasr RAH 1asc CAH
‘J ,‘_, | ASC tca tasc tCAH tasc (AR
= ||
VIH="NA" row COLUMN COLUMN Y COLUMN ROW
Ao~A1 ViL - ADDRESS ADDRESS-1 ADDRESS-2 { ADDRESS-3 ADDRESS
) tRRH
taa N taa
tRCH
tRCH
_,
o _tHCs tRes tRCs
Vi l u o
L — E g E;
toze
Vi tcon oze tcop tozc tcop
- Hi-Z
INPUTS § g
viL —
04100 tcac IcAC 1CAC toFF
1-] 16
oz 1oFF toLz torF toLz “
o TPVC;HS- Hi-Z DATA DATA' N DATA 5_
U \‘,JOL a VALID-1 vaLp-2 |/ vALID-3 /
tAA
tcPA . -
tRAC 1o ':E"
toEZ 10EZ
o || 1020 |toEa
100D
[—»
tood 1oCH
VIH — P s e T )
— SO 90 0.6 005
OE %620 %6020 %0 %e %0 % %%
ViL — 00,00 0.9.9.0.0.08

* MITSUBISHI
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MITSUBISHI LSis

L\N\‘N,“_,“,—fw_ M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

s 0217 FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Fast Page Mode Read Cycle

tRAS trp R
{CPRH "
tcsH trC , tReH
VIH — B [
RAS \ / \
ViL -
tRPC
thi’ tRCD tcas tcp tcas tcp tcas tCRP
" » e -
UCAS VK- \ = \ [
(or LCAS)yy —
tcap RPC_ . tonp
N i
LCAS VK- yﬁ
(or UCAS)V"_ _
tRAD tRAL N
Miﬁ. LRal | sc tcanH tAsC tcan tasc tcaH tasR
oA VH -~ ROW COLUMN COLUMN COLUMN ' | N ROW
"o - ADDRESS ADDRESS-1 Y ADDRESS-2 ADDRESS-3 | /] ADDRESS
|_ tRAH |
tAA QA
tRCS tRCH  tRCS tRCH " tacs Y
[ i
— VIH —
v BT
viL —
VIH —
DQ:-DQs Vit ~
(or DQoe-DQ18)
VOH — HiZ
OUTPUTS
voL - X X
CO0 DZC
oz 10zc tcop tcop
VIH —
ViL =
DQe-DQ1s tcac ‘oFF tcac tcac tOFF
(or DQ1-DQs) oz —> 1oLz ‘t_cff toLz
OUTPL‘ﬁg_ Hi-Z DATA DATA N\ DATA ;_
VoL - \ VALID-1 VALID-2 }/ VALID-3 I
taa L tcPa L tcea ORE
» * »
tRAC toEZ | oo toEZ ozo | toEa toEZ

100D tooD

g
<1
o
3
g [z
b
g
a
I
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MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-55,~6S,-7S

ot

REL\N“NARY

Pt e TR

o
Gam AT

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

Fast Page Mode Write Cycle (Early Write)

tras
tRP
tCSH tc >
ViH -~ tash | /]
RAS - \ \
I tAPC
{CRP
tcap tACD e 1S tep, . toas tcp tcas
VIH -
UCAS/ [CAS y %
ViL —
“& ﬂAH tasc tCAH m‘s& 1CAH tASf’ {CAH tASR'
oA VIH="N 7~ row T COLUMN COLUMN COLUMN AOW
0~~An ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
tweH wes tWCH twes
tos tOH s, . foH o5 IoH
DATA VALID-1 DATA VALID-2 DATA VALID-3
DQ1-DQ1s
VOH — .
Hi-
OUTPUTS i
VoL -
OE
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PRELI

MINARY

MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

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

tRAS
trP
tcsH trc ¢
VIH - - i
- \ tRSH / \
viL — 3
tcrp tRCD tcas tcp 1CAS 1cP tRPC tcrp
UCAS VH-— y \ Z \ / \ e
fal~ N tcas
CA »l
(or LCAS),, _ \ 4; @
tCR
ri- RPC tcap
LCAS  ViH—
{or UCAS)
viL —
VSR LB e fcAH tasc toAH tasc | IcAH tASR
ViH — ROW I COLUMN COLUMN " COLUMN ROW
Ao~An Vi — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
—_ H
W twcl twes twcH twcs
1 T T
VIH ~
INPUTS
Vi —
DQ1-DQs
(or DQe-DQ16)
VOH —
OUTPUTS H-z
VoL —
t0s toH s ] | _toH MUEN toH
e —
DATA VALID-1 E@( DATA VALID-2 DATA VALID-3
|

DQs-DQis
{or DQ1-DQes)

VOH —
OUTPUTS
Vot ~

Mi-Z
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MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-565,-6S,-7S

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

Fast Page Mode Write Cycle (Delayed Write)

tRsH N
tRAS . P
tcsH tec —
VIH - ” .
s \ /N
ViL -
tRPC
tcRP tRCD tcas ‘t_‘i" tcas LT R
e | . [
ViH —
oo 3 T .7
ViL -
tRAD
tASR ‘t_FlAH tAsC tCAH tAsC tcaH tRWL tasr
Ao Vik — AOW " COLUMN COLUMN ROW
oA ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRCS | tWCH tRcs tweH
tcwL [
WL towt
- w o
DS tDH
o7
126 tDs ‘tDH N j¢ +
ViH — i DATA DATA
Vil — Z 3 VALID-t N VALID-2
ozo
DQ1-DQ1s tez tewz
VOH —
HI-Z
OUTPUTS
VoL —
{0E2 toEZ
foEH toEH
tooD tobD
& \_/
MITSUBISHI
ELECTRIC 5 - 343



pRELIMI

NARY

MITSUBISH! LSIs

M5M4V16160CTP-5,-6,-7,-5S,-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
le— 1RAS » trp
1csH tpc ¢ >
- >
VH - \ /
RAS ViL - \
trRPC
{crpP tRCD tcas tcp tcas "’l {chp
UOCAS  VH-
(or LCAS) @L \ Z \ Z
Vie —
tRPC
CRP "’] tcAP
LCAS  VH-
JCAS
(or UCA )V'L _ W
tRAD »
tasr | [Ran lasc )| toan  thsc tcaH tRWL sk
ViH — ROW COLUMN COLUMN ROW
Ao~Ar ViL = ADDRESS ADDRESS- 1 ADDRESS-2 ADDRESS
tRCS tweH trcs tweH
O —
v '“._.Iw" tewe
W - \ twe \ Wp
viL — 3
VIH ~
INPUTS
DQ1-bGs "~
(or DQs-DQ16)
VoH —
OUTPUTS 2l
VoL -
toze tos toH
tozc }350 toH [
'_ VIH -
DATA DATA
INPUTS _ @§ VALID-1 — §§< VALID-2
tozo
DQs-DQ16 LEZO
(or DQ1-DQs) tcLz tcLz
VOoH — K
OUTPUTS Hz
L VoL-—
toEz
&52 toEH
tOEH
100D tobo
. VIH -
0]
viL =~
MITSUBISHI
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et anon

s subCt

nangn

MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-55,-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
VH-" tesH tRsH R
RAS \
viL — \
" tPRWC R
{CRP " tRCD K tcas fcp teas K iilm (AP
VIH —
viL —
{RAD
UsR| Ll (tasc tcau 1ASC tCAH. wsh
Ao~A ViH — ROW COLUMN COLUMN oW
"o - ADDRESS ADDRESS-1 ADDRESS.2 ADDRESS
t
tRes tWeH tRCS tweH
F tAwWD towL ! {AWD TwL
_ ViH — \ e \
w ViL — tcwo WP tewo \ we,
tRac ‘
™
L [taa
1020 loAC  tos| | tou tozc oS} | ton
[ ————————¥ v
VIH—
DATA
INPUTS * ¢
W -@ VALID- BRI
DQ1-DQs
toz
DATA
OUTPUTS Ml E
VoL - tOEA
020 1082 oEm toEH
toop
_ ViH —
OE
viL -
g MITSUBISHI
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PREL

IMINARY

MITSUBISHI LSIs

M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

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

tRAS
{RP
tcsH tASH R
VIH — - » »
RAS vie - \ / \_
tPRWC tRPC
fcRp tRCo tcas tcp tcas terp
UCAS VIH =~ @L \ Z \
or LCAS
{or LCAS) viL —
tRPC
rp tcRP
LCAS ViH-
(or UCAS)
ViL -
tRAD
R LR use] | joan (tasc 1CAH tasR
VIH -
ROW COLUMN COLUMN ROW
Ao~Anr ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRCS tWeH Res <
tawp o towL ! AWD =y
VIH — = v v v v e v
X
W tcwo twp, twp IR X I
w i - towo \: SOERILEERS
ViH —
DQ1-DQe V' ~
{or DQe-DQ1s)
VOH —
|&JTPUTS 22
VoL — tAA taa
toze tos
L tnzc fcac LD_S’ tDH tcac (DS, | DH
tRAC
NPUTS Z% DATA Vi DATA
Vil ~ VALID-1 VALID-2
tDzo
DQs-DQ1s “_220
{or DQ1-DQs) teLz terz OATA
DATA L
VOH — V val-1 | iz F\ T vaLD2
OUTPUTS
VoL — toEA
{oEA
toEz
toEZ
toEH tOEH
100D tooo
- VIH —
OE
viL -
MITSUBISHI
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MITSUBISHI LSIs

RELIMIN ARY M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S
o FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM
Self Refresh Cycle x
tRP tRes
VIH — B =
AAS /1 \ tRASS o N
ViL = 1)
tRPC tRPC tcrP
tcPN tcsR
y ViH — | tCHS
UCAS/LCA
sV|L - _/ 1 f
tASR
VIH - v’v A . W

— ViH - X SRS o
o%e%e%e%
w viL - SRR ARARHRHRARRARRARRAHAARLLLR
toFF
INPUT
DQ1-DQis
VoH — TR X R o™ Hi-Z
OUTPUT
VoL —
— ViH - TR R I,
OE 3N
viL —

’: MITSUBISHI
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MITSUBISHI LSls

M5M4V16160CTP-5,-6,-7,-55,-6S,-7S

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

Upper / (Lower) Self Refresh Cycle *

trPS

lCRr:

RPC

tcHs

{CcRP

tRPC

tRASS
I
N

trP

fCsR

tRPC

1cPN

tcrP

tRCH

Hi-Z

1OFF

tRPC |

ViK —
ViL —

VIH —

viL —

(or LCAS)

ViH -

LCAS

_N

ViL —

)

UCAS

{or

ViH -
viL =

Ao~Art

VIH ~

ViL -

toEZ

VH -

ViL —

SRR
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