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M5M418165CJ,TP-5,-6,-7,

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

MITSUBISHI LSls

-5S5,-6S,-7S

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

FEATURES
RAS CAS |Address | OF Cycle | Power
Typename | scces | omss | aoes | acoos | g | despo
(max.ns) | (max.na) | (max.ne) | (max.ns) | (min.na) |(typ.mW)
M5M418165CXX-5,-58 | 50 13 25 13 90 | 810
M5M418165CXX-6,-68 | 60 15 30 15 110 | 675
M5M418165CXX-7,-78 [ 70 20 35 20 130 | 585
XX=J,TP
eStandard 42 pin SOJ, 50 pin TSOP
#Single 5.0V +10% supply
oLow stand-by power dissipation
5.5mW (Max) --------------memoieoioo-- CMOS Input level
®Low operating power dissipation
M5M418165Cxx-5,-58 ----------ommooooo- 990.0mW (Max)
M5M418165Cxx-6,-65 ---- ---- 825.0mW (Max)
M5M418165CxX-7,-7S - ~~-----mmeemmannns 715.0mW (Max)

®Hyper-page mode , Read-modify-write,RAS-only refrash
CAS betore RAS refresh, Hidden refresh capabilities
e Early-write mode, OE and W to control output buffer impedance
All inputs, output TTL compatible and low capacitance
01024 refresh cycles every 16.4ms (Ao~ As)
* : Applicable to self refresh version (M5M418165CJ, TP-58,-6S,
-7S : option) only

APPLICATION

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

PIN DESCRIPTION
Pin name Function
Ao~Ag Address inputs
DQ1~-DQte | Data inputs/outputs
RAS Row address strobe input
oS Upper byte control
UCAS column address strobe input
—= Lower byte control
LCAS column address strobe input
W Wirite control input
OFE Output enable input
Vee Power supply (+5.0V)
Vss Ground (0V)

PIN CONFIGURATION (TOP VIEW)

vee G ~ 2] vss
pa1 [2] [+1] DQ1s
D2 3]} ] DQ1s
DQ3 [4] ] DQ14
DQ4 [} [38] DQ13
vee [} [a7] Vss
DQs [7] [3] DQi2
DQs [¢] [35] DQ11
DQ7 (9] 5 [34] DQ10
pae [ 3 53 Dae
NC [ @ 52 NC
NC [i2] 3 [51) LCAS
wE & B
AAS [14] 2] OF
NC [i5] 28] A9
NC [ig] [27] As
Ao [17) [26] A7
A [1g] 25] A6
A2 [9] As
A3 [z 23] A4
vee [z} [22] vss

Outline 42PON-A (400mil SOJ)

vee [ ~ [xvss
DQr 2] [+9] DQ16
0Q2 3] ] DQ15
DQa [3] [47] DQ14
DQ4 [5] 6] DQ13
vee (6] [s5] Vss
Das 7] [4] DQ12
DQe [s] [43] DA
oar [¢] [2] D@10
DQs [io] [41] DOe
NC [1] ; 4] NC
12 : »»
13 9 ke :]
7] & ¥
NC [i5] 1] 58] NC
NC [5] o 5] [CAS
W [7] [34] UCAS
RAS [33) OF
NC [32] A9
NC [] [31] A8
Ao (=] %] A7
A [z ] As
a2 [z 2] As
A3 [24] [27] A4
vee [z] =] Vss

Outline SOP3G-F (400mil TSOP Normal Bend)

NC : NO CONNECTION

S
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M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

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

FUNCTION

The M5M418165CJ, TP provide, in addition to normal read, write,
and read-modity-write operations, a number of other functions, e.g.,

Table 1 Input conditions for each mode

hyper page mode, ﬁr&only refresh, and delayed-write. The Input
conditions for each are shown in Table 1.

_ Inputs Input/Output |
Operation — —
RBAS | iCAs | UCAS | W OE |oai-Dos|pas-bare
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 : apptied, OPN : open

BLOCK DIAGRAM
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pRELIMIN ARY M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

e

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage q~7 \i
Vi Input voltage With respect to Vss A~7 \
Vo Output voltage A~7 \
{o Output current 50 mA
Pd Power dissipation Ta=25°C 1000 mwW
Topr Operating temperature 0~70 C
Tstg Storage temperature -65 ~ 150 C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70'C, uniess otherwise noted) (Note 1)
Limits
Symbol P [{ - i
ymbol arameter Min Nom | Max Unit

vee Supply voltage 4.5 5.0 5.5 \

Vss Supply voltage 0 0 0 \

Vi High-level input voltage, all inputs 2.4 6.0 \

ViL Low-level input voltage, all inputs -1 0.8 v
Note 1 : All voltage values are with respect to VSS.
ELECTRICAL CHARACTERISTICS (Ta=0~707C, Vcc=5.0V110%, Vss=0V, unless otherwise noted) (Note 2)

Limits
iti i

Symbol Parameter Test conditions Min Typ | Max Unit
VOH High-level output voltage |0H=-5.0mA 2.4 Vce Vv
VoL Low-level output voltage loL=4.2mA 0 0.4 \
loz Off-state output current Q floating OV.sVout £5.5V -10 10 uA
1 Input current OV VIN 3 6V, Other inputs pins=0V -10 10 HsA

Average supply current | MSM418165C 5,88 | miq Eig ling 180
Icc1av) from Vcc operating M5M418165C-6,-6S | tRC=twc=min. 150 mA
output open
{Note 3.4.5) | msmat8165C7,-78 130
RAS= CAS =VIH, output open 2
lcc2 Supply current from Vcc, stand-by  (Note 6) | RAS= CAS &Vce -0.2V 1 mA
output open 0.3%
Average supply current M5M418165C-5,-58 RAS cycling, CAS=ViH 180
lccatavy | from Vec refreshing MSM418165C-8,-68 | tRC=min. 150 mA
output open
(Note 3.5} | msmars165c-7,-78 130
#;;ra cec supply current M5M418165C-5,-58 ﬁ—S=Y|L, Cﬁcycling 165
lccaav) | Hyper-Page-Mode M5M418165C-6,-68 g’&m:m. 130 mA
ut open
(Note 3,4,5) | msma18165C-7,-78 putopa 110
%g{a ccsuppdy cufrent M5M418165C-5,-58 E—A—S- r%efom RAS refresh cycling 180
cosaV) | CAS before RAS refresh | MSM418165C-6,68 | tRC=mn. 150 mA
mode put open
(Note 3) | Msma18165C-7,-7S 130
Stand-by:
RASZVcc0.2v
TASZVCe-0.2V or CASS0.2V
CAS before RAS refresh:
Average supply current TAS cyding CAS=0.2V or
Iccaav) ¥ | from Vce M5M418165C (S) CAS before RAS refresh cycling 500 nA
Extended-refresh cycle Ws02V o 2Vec0.2V
(Note 6) OE=0.2V or 2VCCo.2V
A0~A2S0.2V or ZVCCO.2V
DQ=open, tRC=125 u 8,
1RAS=tRASMmIN~1 x2
Average supply cutrent
lcce(av) * | trom VcC MSM418165C (S) RAS=CAS=0.2V 400 KA
Self-refresh cycle

Note 2: Current flowing into an IC is positive, out Is negative.
3: ICC1 (AV), ICC3 (AV) and 1CC4 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.

4: ICC1 (AV) and [CC4 (AV) are dependent on output loading. Specified values are obtained with the output open.

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

S
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MINARY M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S
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HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

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

Symbol Parameter Test conditions ¥in L-Ilr’nygs Max Unit
Cia) Input capacitance, address inputs 5 pF
CI OF) Input capacitance, OE input Vi=Vss 7 pF
Ciw) Input capacitance, write control input f=1MHz 7 pF
Ci(#a5) | Input capacitance, RAS input Vi=26mVrms 7 pF
Ci(€a5) | Inputcapacitance, CAS input 7 pF
Ci10 Input/Output capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0~70C, Vcc=5.0V110%, Vss=0V, unless otherwise noted, see notes 6,14,15)

Limits

Symbol Parameter M5M418165C-5,-58 | MSM418165C-8,-68 | MSM418165C-7,-78 Unit

. Min Max Min Max Min Max
tcac Access lime from CAS (Note 7,8) 13 15 20 ns
tRAC Access time from RAS (Note 7,9) 50 80 70 ns
taa Columu address access time {Note 7,10) 25 30 35 ns
tcPa Access time from CAS precharge (Note 7,11) 30 a5 40 ns
toEA Access time from OE (Note 7) 13 15 20 ns
toHe Output hold time from CAS 5 5 5 ns
toHR Output hold time from RAS (Note13) | 5 5 5 ns
tcLz Qutput low impedance time from CAS low (Note 7) 5 5 5 ns
10E2 Output disable time after OE high (Note 12) [ 0 13 0 15 0 20 ns
Wez Output disable time after WE low (Note 12) [ © 13 0 15 0 20 ns
toFF Output disable time after CAS high (Note 1213) | 0 13 0 15 0 20 ns
tREZ Qutput disable time after RAS high (Note 12,13) 0 13 0 15 0 20 ns

Note 6: An initial pause of 500 us 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 RAS may be cycled during the initial pause . And any 8 RAS or RAS/CAS cycles are requlred after prolonged periods (greater than 16.4ms)
of AAS inactivity before proper device operation is achieved.

Measured with a load circult equivalent to VOH=2.4V(IOH=-5mA} / VOL=0.4V(I0L=4.2mA) load 100pF.

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

Assumes that tRCD 2 tRCD(max) and tASC 2 tASC(max). and ICP& tCP(max).

Assumes that tRCD g tRCD(max) and tRAD 5 tRAD(max). If tRCD or tRAD Is greater than the maximurmn 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 1CP g 1CP(max) and tASC & tASC(max).
12: tOEZ(max), IWEZ(max), tOFF(max) and tREZ(maxjdeflnes the time at which the output achieves the high impedance state { IOUTS |10 xAl)
and is not reference to VOH(min) or VOL{max).
13: Output is disabled atter both RAS and CAS go to high.

~

© =
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M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

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

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh and Hyper-Page Mode Cycles)

(Ta=0~70'C, Vcc=5.0VE10%, Vss=0V, unless otherwise noted, see notes 14,15)

Limits
Symbol Parameter M5MA18165C-5,-58 | MSM418165C-6,-65 | M5M418185C-7,-78 Unit
Min Max Min Max Min Max

tREF Refresh cycle time 16.4 16.4 16.4 ms
tREF * Refresh cycle time 128 128 128 ms
tRP RAS high pulse width 30 40 50 ns
tACD Delay time, RAS low to CAS low (Note 16) | 18 37 20 45 20 50 ns
tcRP Delay time, CAS high 1o RAS low 5 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tceN CAS high pulse width 8 10 10 ns
tRAD Column address delay time from RAS low (Note 17) 13 25 15 30 15 35 ns
tasm Row address setup time before RAS low 0 0 0 ns
ASC Column address setup time before CAS low {Note 18) 0 10 0 13 0 13 ns
tRAH Row address hold time after RAS low 8 10 10 ns
1CAH Column address hoid time after CAS low 8 10 10 ns
tozc Delay time, data to CAS low {Note 19) 0 0 0 ns
tozo Delay time, data to OE low (Note 19) 0 0 0 ns
tROD Delay time, RAS high to data (Note20) | 13 15 20 ns
oD Delay time, CAS high to data (Note 20) 13 15 20 ns
topo Delay time, OE high to data (Note 20) 13 15 20 ns
tr Transition time (Note 21) 1 50 1 50 1 50 ns

Note 14: The timing requirements are assumed tT =2ns,

15: VIH{min) and VIL(max) are reference levels for measuring timing of input signals.
16: tRCD(max) Is specified as a reference point only. It tRCO is less than tRCD{max), access time is tRAC. If tRCD is greater than tRCD(max), access time is

controlied exclusively by tCAC or tAA.

17: tRAD(max) is specified as a reference point only. if tRAD 2 tRAD(max) and tASC = tASC(max), access time is controlled exclusively by tAA.

18: tAsC(max) is specified as a reference point only. #f tRCD 2 tRCO{max) and TASC ZtASC(max), access time is controlled exclusively by tCAC

19: Either tDZC or 1DZO must be satistied.
20: Either tRDD or tCDD or tODD must be satistied.
21: U7 is measured between ViIH(min) and VIL{max).

Read and Refresh Cycles
Limits
Symbol Parameter M5M418165C-5,-58 | M5M418165C-6,-68 | MsMa18165C-7,.78 Unit
Min Max Min Max Min Max
fRC Read cycle time 90 110 130 ns
tRas RAS low pulse width 50 (10000 | 60 [10000 | 70 | 10000 ns
tcas CAS low pulse width 8 10000 10 | 10000 13 | 10000 ns
tcsH CAS hold time after AAS low 40 48 55 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 22) 0 0 0 ns
tRRH Read hold time after RAS high (Note22) | 10 10 10 ns
tRAL Column address to RAS hold time 25 30 35 ns
tcaL Column address to CAS hoid time 13 18 23 ns
toRH RAS hold time after OE low 13 15 20 ns
tocH CAS hold time after OE low 13 15 20 ns

Note 22: Either tRCH or tRRH must be satisfied for a read cycle.

4 -403
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PREL\N\‘NARY M5M418165CJ,TP-5,-6,-7,-5S,-68,-7S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M418185C-5,-58 | M5M418165C6,-65 | M5M418165C-7,-78 Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tRAS RAS iow pulse width 50 10000 60 | 10000] 70 | 10000 ns
cas CAS low pulse width 8 10000 10 | 10000 13 | 10000 ns
tcsH CAS hold time after RAS low 40 48 55 ns
tRSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 24) 0 0 0 ns
tWCH Write hold time after TAS low 8 10 13 ns
towl CAS hold time after W low 8 10 13 ns
tRWL RAS hold time after W low 8 10 13 ns
twp Write pulse width 8 10 13 ns
tos Data setup time before CAS low or W low 0 0 0 ns
toH Data hold time after CAS Jow or W low 8 10 13 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter MEMA18185C-5,-55 | MSM418165C-6,-63 | M5M418165C-7,-78 Unit
Min Max Min Max Min Max

tRWC Read write/read modify write cycle time {Note 23) | 109 133 161 ns
tRAS RAS low pulse width 75 | 10000 83 | 10000 | 107 | 10000 ns
tCAS CAS low pulse width 38 | 10000 ]| 44 [10000| 67 [ 10000 ns
tcsH CAS hold time after RAS low 70 82 99 ns
tRSH RAS hold time after CAS low 38 44 57 ns
tRCS Read setup time before CAS low 0 0 0 ns
tcwn Delay time, CAS low to W low (Note24) | 28 32 42 ns
tRWD Delay time, RAS low to W low (Note 24) 85 77 92 ns
tawD Delay time, address to W low {Note 24) 40 47 57 ns
tOEH OE hold time after W low 13 15 20 ns

Note 23: tRWC is specified as tRWC(min)=tRAC(max)+tODD{min)+tAWL(min)+tRP(min}+4tT.
24: twes, tcwo, tRWD and tAWD and, tCPWD are specified as reference points only. if IWCSZIWCS(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. It tCWDICWOD(min), tRWD ZtRWD(min), tAWDZtAWD(min) and tCPWD2 tCPWD(min)
{for hyper page mode cycle only), the cycle is a read-modity-write cycie and the DQ wiil contain the data read from the selected address.
If neither of the above condition (detayed write) of the DQ (at access time and until CAS or OE goes back to ViH) is indeterminate.

MITSUBISHI
4 - 404 ELECTRIC
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MITSUBISHI LSis

M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

Hyper page Mode Cycle
(Read, Early Write, Read-Write, Read-Modify-Wrlite Cycle, Read Write Mix Cycle, Hi-Z control by OE or W) (Note 25)
Limits
Symbol Parameter M5M418165C-5,-55 | M5M418165C-6,-6S | M5M418165C-7,-75 Unit
Min Max Min Max Min Max

tHPC Hyper page mode read/write cycle time 20 25 30 ns
tHPRWC Hyper page mode read write/read modify write cycle time 57 66 79 ns
tooH Qutput hold time from CAS low 5 5 5 ns
tRAS RAS low pulse width for read write cycle {Note 26) 65 [100000)] 77 [100000] 82 |100000 ns
tcp CAS high pulse width {Note 27) 8 13 10 16 10 16 ns
{CPRH RAS hold time after CAS precharge 30 35 40 ns
tcPwD Delay time, CAS precharge to W low (Note24) | 45 52 62 ns
{CHOL Hold time to maintain the data Hi-Z until CAS access 7 7 7 ns
tOEPE OE Pulse width (Hi-Z control) 7 7 7 ns
twPE W Pulse width (Hi-Z control) 7 7 7 ns
tHcwo Delay time, CAS low to W low_after read 28 32 42 ns
tHawp Delay time, address to W low_after read 52 62 72 ns
tHPWD Delay time, CAS prechaigg to W low after read 62 72 82 ns
{HCOD Delay time, CAS low 1o OE high after read 13 15 20 ns
tHAOD Delay time, address to OE high after read 25 30 35 ns
tHPOD Delay time, CAS precharge to OE high after read 30 35 40 ns

Note 25: All previously specified timing requirements and switching characteristics are applicable 10 their respective Hyper page mode cycle.

26: RAS(min) Is specified as two cycles of CAS input are performed.
27: tCP{max) is specitied as a reference point only.
CAS before RAS Refresh Cycle (Note 28)
Limits
Symbol Parameter M5M418165C-5,-58 | M5M418165C-6,-68 | M5M418165C-7,-78 Unit
Min Max Min Max Min Max

tcsh CAS setup time before RAS low 5 5 5 ns
tCHR CAS hold time after RAS low 10 10 15 ns

Note 28: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

SELF REFRESH SPECIFICATIONS
Self refresh devices are denoted by *S* after speed item, like -5S/ -85/ -78. The other characteristics and requirements than the below are

same as normal devices.

TIMING REQUIREMENTS (Ta=0~70'C, Vcc=5.0V+10%, Ves=0V, unless otherwise noted, see notes 13,14)

' Limits
Syrrbol Parameter MBEM418185C-58 | M3M418165C-6S | M5M418185C-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
ICHS Self refresh RAS hoid 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 / ts before / after self refresh, on the condition of tns516.4ms and

tSNS16.4ms.

INS tsN

4 e
------------- =TT [T

DISTRIBUTED REFRESH DISTHIBUTED REFRESH
1 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 tns +3N.S18.4ms.

NS tsN

m - m L -

BURST REFRESH
< 1K/ 18.4ms >

BURST REFRESH
< 1K/ 16.4ms >

MITSUBISHI
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M5M418165CJ,TP-5,-6,-7,-565,-65,-7S

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

Timing Diagrams (Note 29)
Read Cycle

tRC N
tRAS trP
VIH — )
RAS \ / \
ViL —
tcsH
tcap tRcD tRsH tcrp
tcas
VIH —
LCAS/ UCAS \ /
ViL —
1RAD tRAL
tcAL "
145C tCAH “fﬁ
Ao~A9 - COLUMN oW
ViL — ADDRESS ADDRESS
¥ 1RRH
{RCS
1 N [ tRCH
— VH —
W QRS
viL —
tnzc, tcoo
tRDD
VIH — N
DQ1~DQ1e N Hi-Z A
(INPUTS) v — twez A
tcac 1REZ
ToFF
taa tOHC
oLz tOHR »
DQi~DQ1s VOH - Hi-Z /22‘ N\ HiZ
DATA VALID
{OUTPUTS) VoL - X ]
tRAC
tozo tOEA loEZ
tocH 1000
VIH -
o LB
viL =
{ORH

Indicates the don't care inptit.

Note 29
VIH(min)S VINS VIH(max) of VIL{min)SVINSVIL{max)
z 2 Z 2 Z Z Z Indicates the Invalid output.

MITSUBISHI
ELECTRIC

4 - 407



PRE\.-H\"‘NARY |

MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

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

Byte Read Cycle

{RC

le
I
tRAS trRP
— VIH = b
RAS \ / N
ViL —
tcsH {CRP
tcRP tRCD RSH
cas "~
{or UCAS) vy —
tcAS
UCAS ViH ~ \ /
{or LCAS) -
{RAD tRAL
tcAL tasA
u:i adidid tasc tCAH v e
Ao~As V= ROW COLUMN oW
ViL — ADDRESS ADDRESS ADDRESS
f
tRRH
tRCS
o tRCH
— ViH ~
g RS
viL -~
DQ1~DQs H—
(INPUTS) ViL =
DQ1~DQs v _ ez
{(or DQe~DQ1s)
(OUTPUTS) VoL —
tozc tcoD
tRDD
DQo~DQ1e vy _ AT
(or DQI~DQs)  KRIHRLLAXEEAN nz
(INPUTS) IO S. 00000000 0. 6.0.0.0.0.0.9 tREZ a
tCAC toHR » twez
(LY} toFF
DQs~DQ toz 1OHC
9~ 16
VOH — " \ g
{or DQ1~DQs) fi2 DATA VALID HZ
QUTPUTS) VoL —
( ) {RAC hoE2
tozo {OEA
tocH le—a{ tODD
VIH — SO S
viL — S5
tORH
™
* MITSUBISHI
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Early Write Cycle

twe

ViH — )

o \ /N

fcsH

tcrp tRCD tRSH tcRP
tcas

VIH —
LCAS / UCAS \ Z

viL -

tAsh tasr
S —
Puil tRAH lAﬁ {CAH .
- —

po~ne M ROW COLUMN Row

ViL — ADDRESS ADDRESS ADDRESS

Mg tWCH

— V'H —- .v’v.v.v.v.v
w KRS

ViL — XX X X >

DS toH
>
DQ1~DQis VIH -
DATA VALID

(INPUTS) viL -
DQ1~DQis VOH — HI-Z

(OUTPUTS) VoL -

& MITSUBISHI
ELECTRIC 4 - 409
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e
L

MITSUBISHI LSis

M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

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

Byte Early Write Cycle

we
1RAS tRP
N VIH= """ Y
RAS \ / \
ViL —
tcsH
tcRP tRCO . tRSH
(CAas Y™~
{or UCAS) ViL —
tcas {CRP
UCAs ViH - \ /
(or LCAS) ViL —
tA: tasc tAsR
‘S_R’ tRAH o {CAH R P
VIH — r S —
Ao~Ag ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
twes tweH
— ViH — TR X
w KRR
ViL — KX 0.0, 0. 9. 0.9,.0.9.4
DQ1~DQs y,, _
{or DQe~DQ18s)
(INPUTS) VL=
DQ+~DQs VOH —
(or DQe~DQye) a2
(QUTPUTS) VoL -
bl o,
DQe~DQ1s vy _
(or DQ1~DQs) DATA VALID
(INPUTS)  VIL — £
DQe~DQ1s VoH — iz
{or DQ1~DQs)

(OUTPUTS) VoL —

ViH —

viL —

4-410
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MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Delayed Write Cycle

twc
tRas tRP
Vig — =
s \ /
ViL —
tcsH tcRP
tcAP tRCD tRSH
tcas
ViH —
LCAS / UCAS M \ /
ViL — 3
tAsR tRAH thsc | 1CAH ol tasr
Ao~Ag V- ROW COLUMN AOW
ViL - ADDRESS ADDRESS ADDRESS
tcwL
tRWL
tACs e
W ViH - \ RSSO
Vie - )’0’0.0.0.0.‘.0.0.0..’0...00000
tweH
tos
tozc| DS| |, tow
DQi~DQws VM- N Hi-Z DATA
(INPUTS)  yy - { Y VALID
torz
DQ1~DQ1s YOH - Hi-Z V: C Hi-Z
(OUTPUTS) g — \
OE

z MITSUBISHI
ELECTRIC

4-411
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MITSUBISHI LSis

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Byte Delayed Write Cycle

RAS

LCAS
(or UCAS)

UCAS
(or LCAS)

Ao~Ag

Z|

DQ1~DQe

VH-——

ViL =~

ViH -
viL -

ViH ~
ViL =

ViH —
viL ~

Vik —
viL -

VIH =

(or DQe~DQ1s)

(INPUTS)

DQ1~DQe

viL =

VOH —

(or DQe~DAQ1se)
(OUTPUTS) VoL —

DQo~DQ16 vy _
(or DQ1~DQes)

(INPUTS)

ViL ~ ¥

DQs~DQ16 o _
{or DQ1~DQa)
(OUTPUTS) VoL —-

OE

tCRP

twe

tRAS

tRP

tesH

tRCD

tRSH

tcas

{CRP

R

tasm

tRAH

tASC [

1CAH

tasA

22

AOW
ADDRESS

COLUMN
ADDRESS

ROW
ADDRESS

[}

Hi-Z

Hi-Z

tweH

toH

HI-Z j@
Y

tcLz

DATA
VALID

Hi-Z

N

tobp

tOEH

4-412



PRELIMIN ARY

MITSUBISHI LSis

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Read-Write, Read-Modify-Write Cycle

ELECTRIC

tRWC
. tRAS trP
VIH —
RAS \ ,
viL — \
tcsH tcRP
tcap tRCD tRSH
tcas
VIiH =
o s ST \ /
ViL -
tRAD
tasA tRAH 1ASR
- tASC [en TCAH AR
Ao~Ae ViH - ROW COLUMN oW
ViL — ADDRESS ADDRESS : ADDRESS
tawD fowL
tcwp
s
tRC tAWD
— VIH -
w
ViL —
tozc mf. foH
*
DQi~Das VM- b Hi-Z
} DATA VALID
(INPUTS) vy — tcac
taa
tcLz
DQ1~DQ1s YOH =~ Hi-Z oataX Hi-Z
(QUTPUTS) o — VALIDS
{RAC
tobb toeH
tozo toEA
toEZ
TSI
OF 5%
ee %%
MITSUBISHI

4 -413



MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

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

Byte Read-Write, Read-Modify-Write Cycle

tRWC
{RAS tRP
- VH =" — Y
RAS \ /
ViL —
tcsH
tCAP ey tRCD N tRSH
LCAS Vin -
(or UCAS) vy -
tcas {CRP
R i
UCAS ViK —
(or LCAS) y, — \
tRaD
tasr
- tRAH ¥ tASC [ toAH us:!’
pons T ROW COLUMN Row
ViL - ADDRESS ADDRESS ADDRESS
TAWD oW
tRCs o tewo tAWL
— VIH -
W
ViL -
DQ1~DQs VIH —
(or DQe~DQ1e)
(INPUTS) VL -
DQ1~DQs you -
(or DQs~DQ16) alz
(OuUTPUTS) VoL ~
tozc oS (e o
DQs~DQre vy —
(or DQ1~DQs) ;‘ Hi2 DATA VALID
(INPUTS)  viL - tcAC
AA
tcLz
DQo~DQ18 vy _
(or DQ1~DQs) Hi-2 oaTa ) Hi-Z
(OUTPUTS) VoL ~ 4
tRAC tood
tpzo {OEA tOEH
ey lOEZ
VIH— \AAAAAAA N ) \NANAAX AR J
== > (D X O M
OE o5, & OO
Vit ~ XXHHRRRRRAHAIAKHKRAKEKED
z MITSUBISHI
4-414 ELECTRIC



oot

s s
PRI
Gane ot

pREL\N“N

(BN
mE

"

ARY

MITSUBISHI LSls

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Read Cycle

|

RAS

viL —
— —VIH=
LCAS / UCAS

ViL —

Vin —
Ao~Ag

ViL -~
— ViH -
w

ViL —,
DQh~DQ1s ViH —
(INPUTS) =
DQ1~DQs YOH=

(OUTPUTS) v —

oF ViH ~

ViL ~

tRAS tRP
ViH - —ﬁ\
tesH tHPC tRSH
tcRP tRCD tcas tcp tCAS tcp tcas
tRAD tCPAH
tasr i tasc | | tcam tasc AH tasR
-l tnmv tASC lesl {CAH — t L {c
AOW ROW
@ ADDRESS @ COLUMN-1 COLUMN-2 COLUMN-3 x ADDRESS
tACS tRAH
{CAL 1CAL CAL j— tRCH
o twez
z tRDD
tcoo
K HI-Z
4 CA
tcAC fcac tCAC -
tAA tAA taa toHR
toz ¢ ; tOFF
DOH DOH
e L_, toHC
Hi-Z DATA DATA DATA
VALID-1 VALID-2 VALID-3 >
{RAC | fcPa tcPA
tpzo tOEA
tOEZ
tocH I
toop

ELECTRIC

4-415
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MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Hyper Page Mode Byte Read Cycle

e tRAS AP
P VIH — )
RAS \ / v \_
viL ~
tcsH tHPC tRSH
le
‘an tRCD tcp 1cAS tcp
LCAS Vil - \ ]
(or UCAS) v -
tcAs tcas tcRP
UCAS ViH - \ / \
(or LCAS) ViL —
{RAD {CPRH
tasR | | trav toaH tsc| | tean tasc| | tcan 1SR
] tASC j—»| le—»
VIH -
- ROW i ROW
e R W e MR e MR o MR
tRCS tRRH
tCAL tcAL tcAL l— tRCH
— Vi —
w
ViL ~
tozc
DQ1~DQs VIH —
(or DQe~DQ1s) % Hi-Z y,
(INPUTS) Vi -
tcac |iREZ
™ tOHR
DQ1~DQs )
{or DQe~DQY(s))H N H-2 ly DATA K
VALID-2 4
(OUTPUTS) VoL — X
1CLZ je—
tROD
tozc tcPA
N tcoD
DQe~DQis vy _ iz e
(INPUTS) VL= tcac 1CAC |
tAA taa | tWEZ
tOFF
tooH
0Qe~DQ tcLz e tone
9~ 6
(or DQ1 ~;Q‘$’” - Hi-Z DATA DATA
_ VALID-1 VALID-3
(OUTPUTS) VoL
THAC topa
tozo toEa
> 10EZ
toCH
ViH —
o £
ViL — 4
o—cl tooo
MITSUBISHI
4-416 ELECTRIC



MITSUBISHI LSIs
RELIMIN ARY M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S
P : %

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

Hyper Page Mode Early Write Cycle

tRAS tRP

ViH - Y

AAS . \ \_

tcsH tHPC tAsH
tcRP tRCD R tcas || tep | tcas LN tcas terp |

o vox, _ Z5] (S S S

tCAL tcaL
tasr sSC tASR

A | tman U\H tCAH tasc toan 1ASG Loyl L tCAH

e - o

0~Asg - COLUMN-2 .
Vi ADDRESS COLUMN-1 LU COLUMN-3 ADDRESS
twes | | twen twes | | twen twes | | twen
W

tos tDH s {DH tDs tDH
—> »

DATA DATA Y DATA \j I
VALID-2 vALID-3  JNCKKR %02
VALIDA A LU

P

DQ1~DQis YOH — Hi-Z
(QUTPUTS) g —
OE

Amrrsumsm
ELECTRIC 4- 417



MITSUBISHI LSis

pRELIMINARY M5M418165CJ,TP-5,-6,7,-55,-65,-7S

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

Hyper Page Mode Byte Early Write Cycle

1RAS tRP
N VH - %
s \ / \_
ViL =
{CSH tHPC tRSH
tcrp
>
cas ™~ \ /
{or UCAS) vy — 4
tRcO {CAS tcp tcas tcp {cAsS {CRP
UCAS__ ViH — \ / \ /
(or LCAS) v —
CAL fCAL
¢1ASR )
1asA kel e tRAH , tasc t‘—’ tcaH 1ASC h—» tCAH 1ASC je—s 1CAH
ViH = ROW  row
Ao~As Vil — ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
1
twcs tWCH twes | | twCH
— VIH —
w
ViL —
tos toH tDs tDH ’
?Q'T)SQG Vin — DATA DATA
(INPUTS) VI — Lo | [
DQ1~DQs
VOH —
{or DQs~DAQ1s) Hz
(OUTPUTS) VoL ~
tos | | tou
DQs~DQe VIH -~ P TSNS e
{or DQ1~DQ) SRRK ; vl::gfz X
(INPUTS)  ViL =
DQo~DQ1s yop
{or DQ1~DQs) e

(OUTPUTS) VoL =

N o e
‘00000.000

N/
LRI
QRRRXARRRARK

4-418 ELECTRIC



MITSUBISHI LSls

M5M418165CJ,TP-5,-6,-7,-565,-6S,-7S

L banue

RELIMINARY

!

RIS

P

TN
gl

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

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

tRAS tRP
ViH """
AAS \ / \
ViL -
tcsH _._pFlWL
tRCD tcAs ' tHPRWC CRP
tCWI“ tcp tcas
ViH —
LCAS / UCAS m \ / \ /
ViL —
tRAD
ush BAML tascles| b toAH Jasc| | tean towel ol sn
VIH - —_—
- ROW ROW
Ro~heo Vi — ADDRESS @ COLUMN-1 COLUMN-2 @@ ADDRESS
Srwan o | o
CWD
c
tRCS tcwo e T e
—_ VH -
w \ \
viL =
tRWD tcPwo
toze
tpzc tos {DH e o8 _T’ tDH
DQ1~DQu1e ViH — Hi-Z A DATA Hi-Z DATA
(INPUTS) v, — \' VALID-1 y VALID-2
L tcaC | tcAC !
a taa
r*
tcLz —» tcLz
VOH - " )
DQh~DQre Hi-Z DATA HI-Z y DATAY Hi-Z
(OUTPUTS) vy, — VALID § o \Nired'
tRAC
1+ tobp 1P tooco
tozo , lOEA tozo
10EZ
. VIH — —avawavawaw
oe TN
VIL = O R S W XX QO
z MITSUBISHI
ELECTRIC 4-419
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MITSUBISHI LSlIs

M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

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

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

.. tRAS tRP
S VIH — )
s \ /

Vi =
: fcsH st tawe
CRP
iCAs Vi
(or UCAS) ViL —
tRcD tcas tHPRWC
tee tcas e—» lCRP
UCAS ViH ~ \ / \ /
(or LCAS)  yy —
tRAD
tASR
on tRAH 1ASC les tCAH tasc 1CAH tewL ool tash
VIH — S
~ AOW ROW
Ao~ Ag Vil — ADDRESS @ COLUMN-1 & COLUMN-2 @@ ADDRESS
tAWD tawp
htncs tRCS - tcwo
|' twp
— ViH —
" 557 \
viL -
tRWD tcPWD
DQ1~DQs y,, _
(or DQe~DQ1e)
(INPUTS) VL -
DO ~DQs VOH —
{or DQs~DQ16) Hz
(OUTPUTS) VoL —
toze
tpzc tos _._L. w’f » tos tor
. DQe~DQ1s
(of DQ1~D 0;/)'“ - Hi-Z J DATA' Hi-Z 7 DATA
Vil — Y VALID-1 VALID-2
(INPUTS) i {cac ( {CAC
wa s
t I"
fcLz - tclz
DQe~DQ16 yyqp, _ " L
i I-Z 1 DATA Hi-Z
(or DQ1~DQs) HiZ As) VALID
(OUTPUTS) VoL ~ t Ky 4 y ey 4
RAC
o+ tobo tcPA L tobp
tpzo , tOEA tozo tOEH
e
toe2 T toez
OE
MITSUBISHI
4 - 420 ELECTRIC
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MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Hyper Page Mode Mix Cycle (1)

1RAS tRP
tRWL
VH-""" 1
RAS \
ik = tcRP
tesH N tHPC n tHPRWC
tcap tACD tcas tcp tcas | |tce tcas
_ ____VH- \ towe
[CAS / UCAS W \ / \ \
ViL —
tRaD
tasA tASC SC tasA
Al | tRan tascle_sl [1CAH, et ll L tA tCAH
ViH — -
Ao~As ROW COLUMN-1 é@ COLUMN-2 éx COLUMN-3 w ROW
ViL — % ADDRESS i ADDRESS
tRCS twes WCH tcPwo
b {AWD
fcaL L CAL tcwp
_ VIH = twp
¥ SR / \
viL —
toze tozc
os %— toH le S {DH
DQi1~DQ1s Y - A\ DATA DATA
{(INPUTS) vy — teac XS\ VALID-2 Y taa VALID-3
¥ 1
taa | tcac
toLz "H“ Wez tewz
DQ1~DQ1e YOH = Hi-Z DATA § DATA X
(OUTPUTS) /g, — A VALD ¥
{cPa
tozo , lOEA | tOEZ toEH

tobd

tobo

x MITSUBISHI
ELECTRIC

4421



PRELIMINARY

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

MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

Hyper Page Mode Mix Cycle (2)

ViK —
RAS
viL —
tHPC
o VH-
(CAS/UCAS / \
ViL = S
tcP tcas tCcAS
tasc tcaH tasc {CAH | tasc tCAH |
VH -
Ao~hs %@g‘ COLUMN-1 COLUMN-Z COLUMN-3
ViL - k
1 1 1
fcAL tACH fcAL
twcs IWCH
— VH -
W : \
ViL - tHCWD
tHAWD -
tHPWD tos L tozc
9
pQi~DQis YH- HI-Z DATA HI-Z
VALID-2
(INPUTS) v, — tcac teac
[ e tAa
tcPA L—i 1CPA
Wez oLz fe—s
VOH -~ P P Hi-Z
DQ1~DQ1s 7 Y DATA DATA
fHCOD toEZ toze loEA
HAOD toop '_.‘
v tHPOD
OE \ .
viL - _—
MITSUBISHI
4-422 ELECTRIC
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MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

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

tRAS trp
ViH — )
RAS \
VviL ~
tcsH tHPC tRSH
tcRP trcO tcas | [ter tcAs tcp tcas tcp |
- — V- R £
(CAS/UCAS \ / \ \ /
Vi —
{RAD tCPAH
tasR
ARNGLD) tasc sl {CAH tasc | | tcan H:S_C_. fcaH bR
ViH -
ROW
e T ADDRESS] COLUMN-1 xﬂ COLUMN-2 @% COLUMN-3 x AOorss
(e
1
tRAL tRRH
. tRCS _
—{ tRcH
— VIH -
W m
viL =
WEZ
tozc {RDD
tcoo
o o SR
(INPUTS)  yy — { tcac tcac tcac Rz
ha ) tAa LY SN tOHR
7 toFF
terz
DOH toLz
1_. oHC
DQi~DQis YOH = H-Z DATA }_j _< DATA DATA Y HiZ DATA
(QUTPUTS) 0, — VALID-1 VALD ) VALID-2 VALID-3 ?“
tRAC
10EZ CPA tcPA
tbzo tcHOL
toEz
] tock toez
ViH — TR R R0 toEA
OE GRRITHIHKRRRRIIIED
VIR0, 0.0.0.0.9.9.0.9.0.9.0.9.0.0.0.9.
10EPE toEPE l‘“’ tooo

S
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MITSUBISHI LSlis

M5M418165CJ,TP-5,-6,-7,-56S,-6S,-7S

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

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

tRAS tRP
ViH—-""" Y% .
RAS \ / \
viL -
tcsH HPC tRSH
tcRP tRCD fcas tcp toas tcp fcas tcRp
—— ——VNH-
LCAS / UCAS M \ / \ } \ /
viL ~ - y,
tRAD tCPAH
tasr ¢ 1AsSC tasc
™ {RAH @SC ey tCAH "l {CAH el tCAH tAsR ’
s T ROW COLUMN-1 COLUMN-2 COLUMN-3 [YIRhe ROW
ViL - ADDRESS : : 8 ADDRESS
tRAL tRRH
tRes tRCH
tRCS e—{ tRCH
— ViH —
w
ViL -
tWEZ
£
tozc e ROD
coD
DQI~DQis YH - K HI-Z
(INPUTS) - tcac IcAC tcac tREZ
taa taa A tOHR
fclz tDOH twez  |tcz toFF
e toHe
DQ1~DQ1e YOH = Hi-Z DATA DATA HI-Z DATA
(OUTPUTS) yq — VALID-t VALID-2 VALID-3
tRac L cPa [
tbzo tOEA ¢
10EZ
o A8
— tooo
MITSUBISHI
4 - 424 ELECTRIC



MITSUBISHI LSIs

PRELIMIN .ARYU. M5M418165CJ,TP-5,-6,-7,-55,-6S,-7S

Giid 1080

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

FWS-only Retresh Cycle

tRC

tRAS AP

VIH - b

" \ [ —

trRPC
tcrP L—-‘ tcrP
ViH —

LCAS / UCAS

ViL =

tasr tRAH
e tAsA e
——
Ao~As AOW ROW
ADDRESS ADDRESS

J— KA A AR ) T O T P O, N
w 2SS RACH AR RHRRRHRK 0T RRRHAXLRAIKN CRRAK
DQ1~DQis ViH -3
(INPUTS)  y, -
DQ1~DQ1s VOH — Hi-Z
(OUTPUTS) o —
OE

MITSUBISHI
ELECTRIC 4-425
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MITSUBISHi LSis

M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

tRC SS tRC
tRP RAS tRAS tRP
o VIH—
/N \ \
viL —
tRPC tCSR 1CHR tARPC  tCSR tCHA tarc
¢ — terp
— _ VH- T
LCAS / UCAS /
viL ~
I I
— tCPN
SR
VIH — T
Ao~Ae P AOW \f coLUMN
v P DDRESS/A ADDRESS
= —
tRAH
trcs
4
— VIH - TV V.V v VYV VY VYV VvV VNV V VNV VY VY VYV
w R R RAANKA
VIL - .‘ ".’."’.""’.’A"’A...A".A..’,'b‘d’.'A.A'L.".."’A’A"’.‘.’A’.“.A.A'.’A.A’A’A.A.Jl
DQ1~DQis ViH -
(INPUTS)
| b tREZ
tOHR
tOFF
y toHC
DQ1~DQis VOH K Hi-Z
(OUTPUTS} yq, - / R
—_— 1

4 - 426
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MITSUBISHI LSIs

M5M418165CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Hidden Refresh

ViH -
RAS

ViL -

ViK —
LCAS / UCAS

ViL —

VIH -
Ao~Asg

ViL —
— ViH =
w

viL —

ViH —
DQ1~DQs "
(INPUTS) v~

DQi~DQ1s YOH~
(OUTPUTS) 1o —

OE

Cycle (Read) (Note 30)

tRC tRC
tRAS tRP tRas tRP
CRP RCD tASH tCHR
RAD
» 1ASR
tASR tRAH | tasC 1CAH
ROW COLUMN AOW
ADDRESS ADDRESS ADDRESS
tRCs tRRH
tRAL tRCH »
tcoo
| tozc tRDD
Hi-Z A
4 tREZ
tcac OHR
taa OFF
oz " toHe
Hi-Z Hi-Z
DATA VALID —
tRAC
toEZ
020 1OEA
tORH tobo

Note 30: Early wrlte, 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.

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

pREL\N“NARY M5M418165CJ,TP-5,-6,-7,-5S,-6S,-7S

[
Ths not A "
pNute 8 T Hevudts

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

s st
1 g e
AmA subpeet U RS

Self Retresh Cycle *

{RP tRASS tRPS
VIH -
RAS ] \ [
viL - J
® tRPC
PC.
tcRP
{CSR tCHS
VIH —
{CAS / UCAS / \
viL - —_— ¥
tCPN
M
UsR
o
ViH -
ROW
Ao~As viL = 3 ADDRESSX
tRAH
tRCH tRCS
— Vi —
W IH
viL -
tROD
tcop
pai~Das VM SR SRS
(INPUTS) vy - ‘ 0700020202026 %020 %020 20 2o 2 % e

_— —‘
DQ1~DQ16 Vo L iz

(OUTPUTS) o, — '

tobo
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