MITSUBISHI LSIs

el IVINARY M5M418160CJ,TP-5,-6,-7,
pRET -58,-6S,-7S

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

DE.S(.:RIPTlO,N ) ) PIN CONFIGURATION (TOP VIEW)
This is a family of 1048576-word by 16-bit dynamic RAMS,
fabricated with the high performance CMOS process, and is ideal l:
for large-capacity memory systems where high speed, low power vee L 2] Vss
dissipation, and low costs are essential. oor [2] 1] DQts
The use of double-layer metal pracess combined with twin-well DQ2 [3] 40] DQ1s
CMOS technology and a single-transistor dynamic storage stacked DQs3 E 3] DQi1a
capacitor cell provide high circuit density at reduced costs. DQe [5] ss) DQ13a
Multiplexed address inputs permit both a reduction in pins and an vee [€] Vss
increase in system densities. Das [7] %] DQ12
Das [e] z 3] DQ11
FEATURES bar [5] g dpae
RAS CAS | Add OF P bas [ 'i‘ g zgg
Al Iross Cycle _omr. NC E @
Typename |3t | acess | accom | acees | gy, | dispa @ @ [@s
(max.ns) | (max.ns) | (max.ns) | (max.ns) [ {min.ns) |(typ.mW) . E % 55 UCAS
1
M5M418160CXX-5,-6S | 50 13 25 13 80 810 FWMSI i 28] ©F
M5M418160CXX-6,-65 | 60 15 30 15 110 | 675 NC [ig] 28] A9
MsMa18160CXX-7,.78 | 70 20 | 35 20 | 130 | 585 NC [ig] A8
XX=J,TP Ao [i] 28] A7
A1 [ie] 5] As
A2 [i9] [24] As
®Standard 42 pin SOJ, 50 pin TSOP A3 [ A4
#Single 5.0V £10% supply vee [2] 2] vss
eLow stand-by power dissipation
5.5mW (Max) --------c------ooenaeaoas CMOS Input level Outfine 42PON-A (400mil SOJ)
eLow operating power dissipation :
M5M418180Cxx-5,-58 990.0mW (Max)
M5M418160Cxx-6,-6S 825.0mW (Max) vee [ ~ IR ves
M5M418160Cxx-7,-7S - 715.0mW (Max) pas [z} %] DQ1e
eFast-page mode , Read-modify-write, RAS-only refresh oQ ] o
CAS before RAS refresh, Hidden refresh capabilities 2 [] $] Dis
oEarly-write mode and OF to control output buffer impedance DQa [4 [47] D@4
All inputs, output TTL compatible and low capacitance DQ4 [s [+s] DQ13
01024 reflresh cycles every 16.4ms‘ (Ao~As) vee [&] %] vss
* :Apphcab.le to self refresh version (M5M418160CJ,TP-55,-6S, pas 3] ] D2
-7S : option) only 0ce 5] (@] pari
oar [+] 2] DQ10
APPLICATION 0ae [io] z <] Dae
Main memory unit for computers, Microcomputer memory, NC E 2 ‘£ % E NC
Refresh memory for CRT " g -
14 § k13
NC [] 2] 5] NC
PIN DESCRIPTION
Ne [8] v 5] TCAS
Pin name Function w [ 21 TtAs
Ao~Ag Address inputs RAS [15] [33] GF
DQ1~DQ1e | Data inputs/outputs NC [13] [32) A9
RAS Row address strobe input NC [20] [51] A8
R Upper byte control Ao [21] %] A7
UCAS column address strobe input A =] %] As
= Lower byte control
LCAS column address strobe input A2 [z 5] As
— - - A3 [24] [27) A4
w Write control input
—— - vcce Jes E vss
OE Qutput enable input
[ ly (+5.0V i )
vee ower supply (+5.0V) Outline 50P3G-F (400mil TSOP Normal Bend)
Vss Ground (0V}
NC : NO CONNECTION
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nNARY M5M418160CJ,TP-5,-6,-7,-565,-6S,-7S

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

FUNCTION

The M5M418160CJ, TP 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.

, Inputs inpuvOutput |
Operation — — — —
RAS | LCAS | UCAS W OE | DQ1-Das |DQs-DQe)
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 DONC DNC OPN OPN
Hidden refresh ACT ACT ACT NAC ACT DOUT DOUT
CAS before FAS refresh ACT ACT ACT DNC DNC | OPN OPN
Stand-by NAC DNC DNC DNC DNC OPN OPN

Note : ACT : active, NAC : nonactive, DNC : don' | care, VLD : valid, IVD : invalid, APD : applied, OPN : open

BLOCK DIAGRAM

AOW ADDRESS

STROBE INPUT RAS ’ vee sov
LOWER BYTE CONTROL CLOCK GENERATOR
COLUMN ADDRESS LCAS CIRCUIT vss (ov)
STROBE INPUT =@
UPPER BYTE CONTROL UCAS LOWER g zg
COLUMN ADDRESS 3 E &
STROBE INPUT _ _— uppen a3z
WRITE COW;S'? W ) T LOWER DATA
2d INPUTS / OUTPUTS
[+ 4 5 [
—_T g 3 g
EvE
M- 2c@
Ao~Ag
- Ao COLUMN DECODER T—\
fhy p—— T £z@
ol | oL < ¥
Az SENSE REFAESH 225
= Qmn
zE AMPLIFIER & | /0 CONTROL ~
A3 R — T UPPER DATA
35 b INPUTS / OUTPUTS
A4 Q@ T pey—
ADDRESS |NPUTS< As ca 8 §z¢g
(018 MEMORY CELL L& <
As 29[| a E {16777216BITS) 853
A
: 2 L
Ae « O OUTPUT ENABLE
Ag INPUT
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MITSUBISHI LSls
M5M418160CJ,TP-5,-6,-7,-55,-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 -{~7 v
Vi Input voitage With respect to Vss A~7 v
Vo Qutput voltage q~7 Y]
io Output current 50 mA
P4 Power dissipation Ta=25'C 1000 mw
Topr Operating temperature 0~70 ‘c
Tsig Storage temperature -65~150 ‘C

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

Symbol Parameter Min Nom | Max Unit

Vee Supply voitage 4.5 5.0 5.5 \

Vss Supply voltage 0 0 0 \

ViH High-level input voltage, all inputs 2.4 6.0 v

ViL Low-level input voltage, all inputs -1 0.8 \
Note 1: All voltage values are with respect to VSS.
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted) (Note 2)

- Limits
Uni

Symbol Parameter Test conditions Min Typ | Max nit
VOH High-level output voltage loH=-5mA 2.4 Vce v
VoL Low-level output voltage loL=4.2mA 0 0.4 v
loz Off-state output current Q floating OV gVour 5 5.5V -10 10 pA
h Input current OVS VIN S 6V, Other inputs pins=0V -10 10 rA

Average supply current | MSM418160C-8,88 | e B4 cyciing 180
Icciayy | from Ve operating M5M418160C-6,-68 | tRC=twc=min. 150 mA
oufput open
(Note 3.4,5) | msma18160C-7,-78 130
RAS= CAS =Vin, output open 2
lccz Supply current from Ve, stand-by  (Note 6) | RAS= CAS ZVcc -0.2V 1 mA
output open 0.3%
Average supply current | MSMA18160C5,88 | oe ﬂ‘:""g' CAS=ViH 180
lecaav from Vcc refreshing M5M418160C-6,-68 | tRC=| h n. 150 mA
output open
{Note 3,5) | Msm418160C-7,-78 utput ope 130
Q;g:a 3: supply current M5M418160C-5,-68 ﬁ§=yn.. TAs cycling 80
lcc4av) | Fast-page-mode M5M418160C-5,-68 tPc=n;m. 70 mA
output open
(Note 3,4,5) | Msm418160C-7,-78 put oper 85
a;re“rvgc supply current | M5M418160C-5,-58 CAS before RAS refresh cycling 180
Iccsiav) | &S before RAS refresh | M5M418160C-6,63 g:ﬁ;{,’:'gben 150 mA
mode {Note 3) | Msma18180C-7,-78 130
Stand-by:
RAB&Voc0.2v
TASZVce-0.2V of CAS0.2V
CAS bators RAS relresh:
Average supply current TAS cyoling TASS0.2V or
Iccsiav) * | from Voe M5M418160C (S) CAS before AAS refresh cydling 500 KA
Extended-refresh cycle Wao02vorzvecoav
OES0.2V or 2VCc-0.2V
(Note 6) A0~ARS0.2V or ZVCCD.2V
DQ=cpen, tRC=125 8,
{AAS=tAASTIN. ~1 48
Average supply current e
Icce(av) * | trom VCC M5M418160C (8) RAS=CAS=0.2V 400 uA
Selt-refresh cycle

Note 2: Current flowing into an IC is positive, out is negative.

3: ICC1 (AV), ICC3 (AV) and [CC4 (AV) are dependent on cycle rate. Maximum cuirent s measured at the fastest cycle rate.
4:ICCt (AV) and ICC4 (AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column Address can be changed once or less while RAS=VIL and LCAS/UCAS=VIH .
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M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

CAPACITANCE (Ta=0~70'C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted)

— Limits ]
Symbol Parameter Test conditions Min Tvo Max Unit
Cia Input capacitance, address inputs 5 pF
Ci1 (OE) Input capacitance, OE input Vi=Vss 7 pPF
Cl(w) input capacitance, write controf input f=1MHz 7 pF
CI (AAS) Input capacitance, RAS input Vi=25mvims 7 pF
C1(CAS) Input capacitance, CAS input 7 pF
Ciio Inpu¥/Output capacitance, data ports 7 pF
SWITCHING CHARACTERISTICS (Ta=0~70 C, Vcc=5.0V£10%, Vss=0V, unless otherwise noted,see notes 6,13,14)
Limits
Symbol Parameter M5M418180C-5,-58 | M5M418160C-6,-68 | M5M418160C-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
tcLz 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
10EZ Output disable time after OE high (Note 12) 0 13 0 15 0 15 ns

Note 6: An Initial pause of 500 us is required after power-up followed by a minimum of sight initialization cycles (any combination of cycles containing a AAS

clock such as RAS-Only refresh).

Note the RAS may be cycled during the initial pause . And any 8 AAS or AASICAS cycles are required after prolonged periods (greater than 16.4ms)

of AAS inactivity before propar device operation is achieved.

7: Measured with a load circuit equivalent to VOH=2.4V(IOH=-5mA) / VOL=0.4V(IOL=4.2mA) load 100pF.
The reference levels for measuring of output signal are 2.4V(VOH) and 0.4V(VOL).

8: Assumes that tRCD Z tRCD(max) and tASC & tASC(max).

9: Assumes that IRCD 5 tRCD(max) and tRAD < 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 2 tRAD({max) and tASC 5 tASC(max).
11: Assumes that ICP g {CP(max) and tASC 2 1ASC(max).

12: 10FF(max) and tOEZ (max) defines the time at which the output achieves the high impedance state {IOUT ) +10 pA |) and is not reference to VOH(min)

or VOu(max).
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PREUN\\N ARY M5M418160CJ,TP-5,-6,-7,-5S,-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=0~70C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M418160C-5,-53 | M5M418160C-6,-65 | Msmatstsoc-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
G 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
tcre 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 puise width 10 10 10 ns
tRAD Column address delay time from RAS low (Note 16) | 13 25 15 30 15 35 ns
tasrR 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
{CAH 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 to OE low (Note 18) 0 0 0 ns
tcoo Detay time, CAS high to data (Note 19) | 13 15 15 ns
toDD Delay time, OE high to data (Note 19) | 13 15 15 ns
jus 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 relerence levels for measuring timing of input signais.
15: tRCD(max) is specitied as a reference point only. It {RCD is 18ss than tRCD(max), access time is RAC. I{ tACD is greater than tRCO(max), access time is
controfled exclusively by tCAC or tAA. tRCD(min) is specified as tRCO{min) =tRAH(min) +2{T+tASC(min).
16: tRAD(max) is specified as a reference point only. If tRAD 2 tRAD(max) and tASC StASC(max), access time is controlled exclusively by tAA.
17: 1ASC{max) is specitied as a reference point only. It {RCD 2z tRCD(max) and tASC ZtASC(max), access time Is controlled excluslvely by ICAC.
18: Either 1DZC or 1DZ0 must be satisfied.
19: Either {CDD or tODD must be satistied.
20: tT is measured between VIiH(min) and VIL(max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M418160C-5,-58 | M5M418160C6,-65 | M5M418160C-7,-7S Unit
Min Max Min Max Min Max
RC Read cycle time 90 110 130 ns
tRAS RAS low pulse width 50 10000 60 | 10000 70 | 10000 ns
1cAS CAS low pulse width 13 | 10000 15 | 10000 20 | 10000 ns
1CSH CAS hold time after RAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
tRcs Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high {Note 21) 0 0 0 ns
tRRH Read hold time after RAS high {Note21) [ 10 10 10 ns
tRAL Column address to 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 ofr tRRH must be satistied for a read cycle.
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HaELIMINARY M5M418160CJ,TP-5,-6,-7,-55,-65,-7S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M418180C-5,-55 | MSM418160C6,6S | M5M418160C-7,-7S Unit
Min Max Min Max Min Max
twc Write 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 RAS low 50 60 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
twp Write pulse width 8 10 15 ns
tps Data setup time before TAS low or W low 0 0 0 ns
1DH Data hold time after CAS low or W low 10 15 15 ns
tOEH OE hold time after W low 13 15 20 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M418160C-5,-58 | M5M418160C-6,-65 | M5M418160C-7,-78 Unit
, Min Max Min Max Min Max
tRWC Read write/read modify write cycie time (Note22) | 131 155 180 ns
tRAS RAS low pulse width 91 |10000 | 105 | 10000 | 120 | 10000 ns
{cAS CAS low pulse width 54 | 10000 60 | 10000 70 ] 10000 ns
fcsH CAS hold time after RAS low 91 105 120 ns
tRSH RAS hold time after CAS low 54 60 70 ns
tRCS Read setup time before CAS low 0 0 0 ns
tewd Delay time, CAS low to W low {Note 23) 36 40 45 ns
tRWD Delay time, RAS low to W low (Note 23) 73 85 95 ns
tawD 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
oS Data setup time before W low [4] 0 0 ns
foH Data hold time after W low 10 10 15 ns
10EH OE hold time after W low 13 15 15 ns

Note 22: IRWC is specified as tRWC(min)=tRAC(max)+t0DD(min)+tRWL(min)+tRP(min)+5tT.
23: twes, tcwD, tRWD and 1aWD and, ICPWD are specified as reference points anly. If IWCSZIWCS(min) the cycle Is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. If tCWDZCWOD(min), tRWD & tRWO(min), tAWD ZtAWD(min) and {CPWDZ 1CPWD(min)
(for fast page mode cycle only), the cycle is a read-modify-write cycle and the DQ will contain the data read from the selected address.
If neither of the above condition (delayed write) of the DQ (at access time and until CAS or OE goes back to VIH) is indeterminate.

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

Limits
Symbol Parameter M5M418160C-5,-58 | M5M418160C-6,-63 | M5M418160C-7,-7S Unit
Min Max Min Max Min Max
tec Fast page mode read/write cycle time 35 40 45 ns
tPAWC Fast page mode read write/read modify write cycle time 76 85 95 ns
tRAS RAS 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
tCPWOD Delay time, CAS precharge to W low {Note 23) 53 60 85 ns

Note 24: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
25: tRAS(min) is specified as two cycles of CAS input are performed.
26: tcP(max) is specified as a refersnce point only
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pREL\M‘NPtﬁY M5M418160CJ,TP-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 M5M418160C-5,58 | M5M418160C-5,68 | M5M418160C-7,-78 Unit
Min Max Min | Max Min Max
tcSR CAS setup time before RAS low 10 10 10 ns
tCHA CAS hold time after RAS low 10 10 15 ns

Note 27: Eight or more CAS before RAS cycles instead of elght 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, Vcc=5.0V10%, Vas=0V, unless otherwlse noted, see notes 13,14)

Limits
Symbo! Parameter M5M410160C-58 | M5M418160C-6S | MEM418160C-78 |  Unit
Min Max Min Max Min Max
tRASS Self refresh RAS low pulse width 100 100 100 us
tAPs 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 condltion of tns516.4ms and

1SN 16.4ms.
INS SN
-------------- =TT =TT
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
< 1K/ 18.4ms > < 1K/ 16.4ms >

(2) In case of burst refresh
The last / first full refresh cyclas (1K) must be made within INs / tsn before / after self refresh, on the condltion of INS +tSNS16.4ms.

NS l 8N
BURST REFRESH BURST REFRESH
<1K/ 16.4ms> < 1K/ 16.4ms>

‘ * MITSUBISHI
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M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 28)

Read Cycle
tRe
L tRAS . tRP
_ VH-—"""
RAS \ tRSH > 7
Vit — A
" tcsH tRPC tcrRP
tcRP tRCD R
VIH —~ " 1CcAs N
[CAS / UCAS W . toon
iL —
tRAD tcaH
i | traL tasA
1SR tRAH v
[ tASC [e—»
ViH — ROW COLUMN ROW
Ao~Ag ViL — ADDRESS ADDRESS ADDRESS
tARH
_ ViH —
w
tcop
ViH — Hi-Z
INPUTS ‘ §
ViL = tcac N
DQ1-DQ1e LY. torF
tcwz
VOH — Hi-Z —_—
OUTPUTS DATA VALID
VoL —
tRAC
toEZ
tozo tOEA tood
tocH
OF {ORH

Indicates the don't care input.
VIK(min.}) S VIN S ViKH(max) or VIL(min.) S VIN 3 VIL(max)

o m

Indicates the
invalid output.

Indicates the skew of the two inputs.
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M5M418160CJ,TP-5,-6,-7,-55,-6S,-7S

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

Upper / (Lower) Byte Read Cycle

tRC
trP
VH - ———
BAS \ tRSH /
ViL =
tosH tRPC
{CRP tRCD 1CAS A
o CEE )
(or LCAS) wviL-—
tCRP’ tCAH tRPC
LCAS ViIH —
(or UCAS) vy —W e
1ASR tAsC
—
fo ViH — ROW COLUMN ROW
~A9 ViL - ADDRESS ADDRESS ADDRESS
tRRH

tRCS

g

INPUTS

ol

L

DQ1-DQs
(or DQ9-DQ16}

VOH
QUTPUTS

L VoL —

HI-Z

tcoo

DQs-DQ16
( or DQ1-DQs)

VOH —
S

tcLz

toFF

QUTPUT
S VoL -

tRAC

L’y
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oRELIMINARY M5M418160CJ,TP-5,-6,-7,-5S,-65,-7S

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

Write Cycle (Early write)

twe |
tRAs trRP "
N VIH — B
RAS \ / N
ViL -
tcsH
tRPC
tCRP trRCD tRSH “‘ tcrp
tcas
VIH — ¢
UCAS / [CAS @
viL —
i
tasrR 1RAH tasc tcaH N tash
- ViH — ROW COLUMN AOW
0=A9 ViL — ADDRESS ADDRESS ADDRESS

tWCH
w
tos {DH R
VIH -
INPUTS DATA VALID
ViL —
DQs-DQ1s

VoH — Hi-Z
(o]
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M5M418160CJ,TP-5,-6,-7,-55,-6S,-7S

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

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

RAS

twe
{RAS tRP
VH - *\ R
tcsH

{CRP tRCD tRSH tRPC  tcRP

{Cas
tCAP tRPC tcrP
tasR tRAH tasc tCAH tAsR

—
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS

ViL ~
UCAS Vi~
(orLCAS) wviL -
LCAS ViH —
(or UCAS) Vit —
ViH -
Ao~Ag
viL —
_ ViH
w
viL
r—- VIH
INPUTS
ViL
DQ1-DQs
(or DQe-DQ1s)
VOH —
OUTPUTS
L VoL —
— VIH —
INPUTS
viL -
DQe-DQss
(or DQ1-DQs)
VOH —
OUTPUTS
L — Vot —
OE

v v v vw
IR

Hi-Z

080000
E 0005004090
OSSO0, 00,009,009,

R or
. 0.0 0.9
G800

o8 toH

DATA VALID

Hi-Z

5
0 %6%0% %%

0.:.:.0 S50 (AR

-

& 0.0000

&5
55 s
R
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pRELIMIN Pt_RY M5M418160CJ,TP-5,-6,-7,-55,-6S,-7S
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Delayed write)

twe R
tRAS tRP
VH-"""
RAS viL - \ / \_
tcsH
tAPC
tCAP tRCD tASH tcrp
tcas
ViH =
UCAS/ LCAS g
Vi =
tAsR RAH tasc tcAH ASR
* » —> + ¥
AomA ViH— AOW COLUMN RoOW
9 ViL = ADDRESS ADDRESS ADDRESS
W
tweH
DS
t DS, toH
ViH —
INPUTS DATA VALID
viL—
DQ1-DQ1s
VoK tozo
OUTPUTS HZ
VoL —
{oEZ
tooD | TOEH
OE

SRR

CHSAELHHREEE

AMTTSUBISHI
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MITSUBISHI LSIs

M5M418160CJ,TP-5,-6,-7,-55,-6S,-7S

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

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

twe
tRAS tRP
ViH — )
RAS \ /
viL - \ N
tcsH
tcAP tRCD tRSH tRPC 1CRP
— tcas
UCAS ViH - y ’ /
{or LCAS) wviL —
tRPC
tCRP tcRP
LCAS Vi =
{or UCAS) v —
tasR tRAH tasc 1CAH tAsR
ViH — ROW COLUMN ROW
Ao~Ag Vi — ADDRESS ADDRESS ADDRESS
tewl
N T tRWL
_ twe
W \
tWCH
INPUTS
DQ1-DQs
(or DQe-DQ16)
VOH — ,
OUTPUTS -z
VoL —
tos toH
— A AR A A
DATA VALID totoredels
DQse-DQ1s
{or DQ1-DQs)
VOH —
OUTPUTS
Vou -
e ViH —
()
Ok ViL - PR
MITSUBISHI
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MITSUBISHI LSIs

M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Read-Write, Read-Modify-Write Cycle

tRwWC
tRAS N tAP
VH - =) W
RAS ViL — \ / \
tcsH
N » tAPC
fcRP | | tRCD tRSH {CRP
tcas
VIH -
UCAS/ LCAS W
ViL —
tRAD
tasr tRAH tasc tcAH tasr
9 ¥ 4
VIH - -
Ao~As ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
tcwp towL
tawD
tRWD tAWL
_ VIH —
w ViL — tRCs \
trRAC twp
toze tcac
taa tos toH
-
VIH HI-Z
INPUTS DATA VALID
ViL
DQ1-DQ1s fcLz
VOH — ’
Hi-Z 7 A HI-Z
OUTPUTS Al
4
VoL ~ —{
., toEA
tono
tozo 10EH
toEz
OE
x MITSUBISHI
ELECTRIC 4351
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MITSUBISHI LSIs

M5M418160CJ,TP-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 ~
- N /N
Vit —
tCsH
¢ tRPC
tcrRP tRCO | tRSH tcrP
‘ tcAs
UCAS VK — /
(or [CAS) vy -
I‘“ﬂ. RPC e
LCAS VH -
(or UCAS} yy -
tASR tRAH ASC tCAH tASR
j—
Ao ViH - ROW COLUMN ROW
9 ViL — ADDRESS ADDRESS ADDRESS
1cwD towL
tawD
tAWD
ViH —
w R
ViL —
tRCcs
e VIH —
INPUTS
viL -
DQ1-DQs tRAC
(or DQe-DQe) 4
VOH — -
OUTPUTS Hiz
VoL - tozc
[Ty IDEJ 1DH
Hi-Z A
INPUTS
j% DATA VALID
DQs-DQs feac
{or DQ1-DQs)
VOH -
OUTPUTS H-Z H-2
VoL —
toEH

4 - 352



MITSUBISHI LSls

MIN ABY M5M418160CJ,TP-5,-6,-7,-55,-6S,-7S

e
L

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

RAS-only Refresh Cycle

tRC

tRAS

VH=-""

- N /| \

tRpC
lCRl:"’ L—b} tCRP
ViH -
UCAS/ LCAS y
ViL =

tasn tRAH
—

ViH —
ROW
Ao~ Ae
ViL ~ x ADDRESS >§

tasn

ROW
ADDRESS

DQ1-DQ1s

VOH — -
OUTPUTS iz

L VoL —

* MITSUBISHI
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MITSUBISHI LSIs

PRELIMIN ARY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

CAS before RAS Retresh Cycle, Extended Refresh Cycle *

trC tRC
tRP tRP N
tRAS .
__ ViH —
RAS \ \ tRAS
viL -
tRPC
tcsh tRPC tesa N crp
tcPN ' tchn ICHR
VIH — r——
UCAS/ LCAS /
ViL —
1
tasR_ |
—~ ROW
Ao~As ADDRESS
tRCH
VIH —
w viL —
tOFF
tcob o
VIH -
INPUTS
viL -
DQ1-DQ1s

Hi-Z

VOH —
QUTPUTS
VoL ~

MITSUBISHI
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MITSUBISHI LSls
QELIV aARY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S
PRuLE

e

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
{RAS tRAS RP
ViH ~ »
RAS / \ / \ \
ViL ~
tRPC tcrRp
tRPC tcsR tRPC tcsr ]
VIH -
UCAS -/ LtcHR {CHR
(orLCAS)  y, _ k
—
tcPN
tRPC tcRP tRPC tcRP tRPC tcRe
LCAS VIH -
(or UCAS)  wviL -
tASR
VIH —
Ao~Ag ADSSI\ENSS
ViL —
ViH —
w ViL —
[ VIH —
INPUTS §
ViL — o
DQ1-DQs
(or DQs-DQ1e) ez} 1)
VOH — o
OUTPUTS % o alk
L VoL —
tcop
. toFF
VIiH —
INPUTS
ViL —
DQe-DQ1s
(ot DQ1-DQe) o 10F2
VOH — i
OUTPUTS AR
Vou -
topo
OE

ELECTRIC 4 - 355



MITSUBISHI LSis

pREL\M‘NARY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

Lt

APITS

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

Hidden Refresh Cycle (Read) (Note 29)

tAc tRC
{RAS tRP tRAS \RP
L ViH — B
RS N \ \
viL -
tRPC
KFE, tRCD tRSH ‘ tcHR tcrp
ViH —
UCAS / LCAS y
viL —
tRAD
tasA tRAH tasc tcan tASR
VIH — ROW COLUMN ROW
Ao~Asg it ADDRESS ADDRESS ADDRESS
- ———
tRAL tRRH
i tAcs
VIH — r
w 285
viL —
tbzc
{coD
VIH -
INPUTS 2z
ik — 4 m
tCAC
DQ1-DQ1s RAC 1OFF
v CLZ ¥
OH — .
OUTPUTS all ‘;% DATA VALID —
VoL — '
tozo toEA 10EZ
1000
tORH
OE

Note 29: Early write, delayed write, read write or read modify wrtte 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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MITSUBISHI LSIs

PRE\—‘N“NARY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

[T

TRIN
Gyt

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

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

tRC tRC
tRAS tRP | tRAS tRP
VIH-""
RAS viL - \ \ tRPC \
tRPC
tRCD tRSH tcrp
tcrP tCHR
UCAS Vi — y \ /
(or LCAS) VL~
tcap tCRP
LCAS ViH— y
{or UCAS) Vi —
tRAD
tasr | |tRan asc | toad R tasr
I —
Vib — ROW COLUMN ROW
Ao~As ViL ~ ADDRESS ADDRESS ADDRESS
tAcs
tRAL

VIH —

G

viL -

[oours

DQ1-DQs
(or DQe-DQ16)

VOH —
(ﬁnpurs hi-2
VoL —

L tozc ___fcop

ik — Hi-Z
INPUTS %
viL —

tcac
DQse-DQ1e
{or DQ1-DQs) tcLz

VOH — Hi-Z
OUTPUTS @ DATA VALID
VoL —

tRAC {OEZ
{OEA 100D

Pe I& 1

toFF

tozo

VIH = 555 0 5 5 o o )
R IRIRLN
002005000500

Note 29: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
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MITSUBISHI LSIs

PREL M INARY M5M418160CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Fast Page Mode Read Cycle

tRAS trRP
tcsH tPC R tCPRH
ViH -_A\ tRSH
e 1491
RAS viL - / \_
{RPC
1chP tRCD tcas tcp 1cAs tcp tcRP
i [ cas
___ _Vm- —
UCAS / LCAS
viL -
{RAD tRAL
H tasc CAH
R | ‘tR_: tcaH tA‘SE’ 1CAH tasc tash
=[]
VH="NA" row ' COLUMN cOLUMN & COLUMN ROW
Ao~As ViL = ADDRESS ADDRESS-1 ADDRESS2 _|f ADDRESS-3 ADDRESS
L tRAH
A taa "
tRCH
tRCH
—
tRCS tRCS tRCS
¢ e
ViH —
tozc
Vi tcon toze tcop toze tcoD
- Hi-Z
viL = 4 ,l 3y
tcac L tcac toFF
DQ1-DQ1s e
oLz 1OFF o3 tctz 1OFF [ toLz o
OUTP‘{JC;”S‘ Hi-Z DATA DATA' DATA
VoL - VALID-1 vaup-2 |/ VALID-3
e * 1cPA , {CPA
tRAC *
{ORH
toEz
{OEZ 10EZ
OE

MITSUBISHI
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* MITSUBISHI LSIs

ARY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

(o e

pRELIMIN

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

Upper / (Lower) Fast Page Mode Read Cycle

tRAS tRP .
CPRH .
CSH . tPc R e
VIR — B [
RAS \ / \.
ViL ~
tRPC
{CRP tRCD tcas tcp tcas tcp tcas tcRP
UCAS VM- \ \ \ -
(or LCAS) vy —
tcre RPC ' tcap
[(CAS Vm- y -
(or UCAS)VIL _
tRAD {RAL R
tAs;IL ln:u tASC' " tCAH R tasc tC‘L, tASC= " nl:”i usn_
VIH — ROW COLUMN N COLUMN COLUMN ' | N ROW
Ao~As ViL = ADDRESS ADDRESS-1 Y ADDRESS-2 ADDRESS-3 | ADDRESS
I_ tRAH .
LV A

tRCS tRCH  tACs tACH " tacs

g

Eﬁx
T
I+
x

VIH —
VIH—~
DQ1-DQs VIt ~

(or DQe-DQ16)
Vi

OH — -
LO-UTPUTS al
VoL — ' toze
coD
tozc tpzc tcop tcop
VIH — R ) 7
INPUTS § 3 H-Z
viL — "4
tcac {cac fcac
DQe-DQ1s » 1OFF \oFF " JOFF |
(or DQ1-DQs) oz [ ez [ ez
OUTPL\J’%_ HI-Z DATA DATA N DATA
Vor — vaLo1 vaLD-2 |/ VALID-3
™ ) tcpa L tcea O
¥ *
" thac toez ©EZ 1 || tozo , |toEa toez
tozo
ToEA tooD

tocH tocH

x MITSUBISH!
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MITSUBISHI LSis

M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Fast Page Mode Write Cycle (Early Write)

tRaS
tRP
tCsH trc »
VH-"" M
FAS \ 1RSH /
Vi —
lT‘Hi’ tRCD tcas tcP
ViH —
UCAS/ LCAS y
viL =
ASR tRAH
wsA | |l Wsc PRCLLIN tasc | tCAH tsc) tcaH tsR
pope T ROW COLUMN COLUMN ~ |  COLUMN ROW
0 - ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
— tweH twes tWCH twes
w
tos toH Jos) o H o8| 1DH
DATA VALID-1 DATA VALID-2 DATA VALID-3
DQ1-DQre
VOH —
OUTPUTS ez
voL =

4 - 360
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MITSUBISHI LSIs

PREUM‘NARYW M5M418160CJ,TP-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)

tRas
trRP
v tcsH trc N
RAS " \ trsH | /]
viL - »
fcrp tRCD R tcas tep tcas tcP tRPC tcRe
UCAS VM- \ / \ / \
CAQ {CAs
(or LCAS)V'L _
tCrP
r-—a tRPC tcRP
LCAS VH-—
(or UCAS) y
ViL —
“‘sj» ‘tf AH tasc tcAH tasC tcaH tasc fCAH tasR
> —a
ik — ROW COLUMN COLUMN " COLUMN ROW
Ao~Ag ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS

VH ~

3

viL —

VIH -
INPUTS
viL —

DQ1-DQs
(or DQe-DQ1s)
VOH —

OUTPUTS Hi-Zz
VoL -

s | | ton Ll toH 05| M,

DATA VALID-1 DATA VALID-2 DATA vALID-2 MERRIEERS
_ SRS
VOH—

OUTPUTS alcs
VoL —

VIH -
INPUTS
ViL -

DQs-DQ1s
(or DQ1-DQi8)

* MITSUBISHI
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MITSUBISHI LSIs

M5M418160CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Fast Page Mode Write Cycle (Delayed Write)

tRSH N
tRaS . .
tcsH tpc
VIH — " v
RAS \ / \
viL —
tRPC
tcRP tRCD tcas A tcp tcAs 1cRP
ViH —
UCAS/LCAS
Vi —
tRAD
tasA ‘(_F:AH tasC tCAH N tasc tcaH tRWL fasR
AoA Vi — AOW " COLUMN COLUMN ROW
9 Vi — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRCs tweH |, tres tWeH
cs, R S
| o
W twe twp
DS H
toze tos | tov . tozc D
Vi — — DATA DATA LOOOOOOOE
INPUTS 000 0002000 %0 0 %% %
ViL - 4 X/ VAUD-1 VALID2 Y/ NEXOEHKHARE
tozo
DQ1-DQis
tcLz tewz
VOH —
OUTPUTS HIZ
VoL =
toEZ toEZ
tOEH fOEH
tooo toob
OE
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MITSUBISHI LSis

M5M418160CJ,TP-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

tRAS ; w
tcsH trc »
VIH - \ » /
RAS Vie - \
tRPC
IcRP tRCD fcas tcp oS "" tcrP
UCAS  VH-
(or LCAS) \ Z \ Z
viL =
tRPC
fcrP ‘—" thﬁ.
[CAS ViH —
{or UCAS)V»L _
trap
tsr | |tRan tasc tcAH
— e N tasc {CAH WL tASR
ViH - AOW COLUMN COLUMN FOW
Po~ho ADDRESS _ ADDRESS-1 ADDRESS.-2 ADDRESS
twer tACS tWCH
-
t:-y-‘;[ ~ |fow
w \ twe \ twp
VIH -
o R
DQ-DQs Vie =
(or DQe-DQu1s)
VOH ~
B}TPUTS Hi-z
VoL —
tozc tos toH
tozc JD_S, tox > -
Y= A DATA DATA
INPUTS % 9{ \ _
viL —@ X VALID-1 X VALID-2
DQe-DQ1s tozo
{or DQ1-DQs) tcLz
VOH — )
EJTPUTS -z
VoL —
toEz
tOEH
1OEH
» toop
_ ViH -0
OE
ViL — \_/
MITSUBISHI
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MITSUBISHI LSIs

M5M418160CJ,TP-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

RAS . AP
1CSH \
Vi . ——— tRSH ,
s \ /N
viL ~
. tPRWC .
tCRP tRCO tcas tce tCAS Ao tchpP
VIH —
UCAS / LCAS
viL -
{RAD
tAsR ’I_FLAH tASC tCAH tAsC tCAH SR
oA VIH — ROW COLUMN COLUMN ROW
9 ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
1
tRCS tWCH tRes twWCH
o __, tow | tawo [ow
_ VH —
w tewd WP, tcWD \ A
ViL — .
tRAC
A
toze s | ton
toze oAeos) | tow [
ViH —
DATA éx DATA
NPUTS
ViL — VALID-1 tcac \_ VAUD-2
020
DQ1-DQ1s
1oLz toL.z
DATA DATA
VOH ~ VALID-1 HI-Z VALID-2
OUTPUTS
VoL — toEA
tOEZ . 10E2 toEH
tobo OEH —
toDD
__ VH — TR
OE~
viL — €2
MITSUBISHI
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MITSUBISHI LSIs

M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

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

tRAS
tRP
v tcsH {RSH »
M~ » >
RAS ViL — \ / \
tPAWC tRPC
fcRP tRCD tcas tcp tcas ‘C‘Ff‘
UCAS ViH - @L Z
or LCAS \ \ /
( )VIL -~
tcAP 1RPC tcre
LCAS wviH-—
(or UCAS) @ W
viL —
tRAD
asR| | tRaw tasc tcAH tASC
— " tcAH tasr
VIH —
ROW COLUMN COLUMN ROW
Ao~As ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
twcCH
tACS ¢ ,
N ek trcs
tAWD [ tawD e
in tewL | towL
w tcwo \ twe \ twp
W ViL - @ > : tcwo ——
VIH —
INPUTS %
DQ1-DQe V' T
(or DQe-DQ1s)
VOH —
@TPUTS Hiz
VoL — tAA {AA
tozc tCAC ‘tg_s’ toH tpzc tcac tD'_S’ toH
tRAC
ViH —
DATA Y, DATA
INPUTS
’—' ViL — N VALID-1 | VALID-2
t0zo
DQs-DQue tozo
(or DQ1-DQ8) tewz teLz OATA
DATA L
OUTPX?'E_ A\ vauot | niz F\/ VALID-2
voL —~ toEA
toea
toEz
toEz tOEH
1OEH >
toDD 1000
o _ /
x MITSUBISHI
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MITSUBISHI LSis

MIN ARY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

e .
wal e

PREL}

f
o Thi w013
e

fan 1s are U

st B
Some umam-,lm

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

Self Refresh Cycle x
trP f—

HAS ViH — / \ tRASS Z' N

ViL - 3

tRPC tRPC tcRP
tcPN 1CSA

ViK — N tCHs T
UCAS/LCAS /

viL -

' .
tasR

VIH —
Ao~Ag
viL —

VIH - NN SO D3 S O 5 5 3 0 5 0 5 5 5 o g e A T R R TR TR
W R KRR R R LLANRNANANK
w viL - SO OO0 0000 00, 00.0.3.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.4.0.0,0.0.
{OFF
ViH — X0
INPUT GRXK
viL =
DQ1-DQ1e
VOH -
OUTPUT
VoL =
_ VIH -
OE
viL =

MITSUBISHI
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MITSUBISHI LSIs

e s biae

pREUN‘}‘T‘ABY M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S

1

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

Upper / (Lower) Self Refresh Cycle*

tRPS

HAS ViH - Vi N . tRass :/

viL — ) it 1

tRPC tRPC crp
tcPN {CSA
UCAS VIH — B PN
(or LCAS) , — /
tRPC CRP
tRPC tcRP

CCAS VIH —
(or UCAS) -

VIH -
Ao~Ag

viL ~
. VIH ~
w

ViL —

tOFF
INPUT
DQ1-DQis
OUTPUT

. VIH -
OE

viL -

MITSUBISHI
ELECTRIC
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