ELIMINARY

PRRITN
B

PR

R SR

MITSUBISHI LSls

M5M416160CJ,TP-5,-6,-7,
-5S,-6S,-7S

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

PIN CONFIGURATION (TOP VIEW)

)
for large-capacity memory systems where high speed, low power vee [ 2] Vss
dissipation, and low costs are essential. oar [2] 1] DQte
The use of double-layer metal process combined with twin-well DQz [3] 0] DQ15
CMOS technology and a single-transistor dynamic storage stacked DQa [4] 2] DQ14
capacitor cell provide high circuit density at reduced costs. DQs [T} ae] DQ1a
Multiplexed address inputs permit both a reduction in pins and an vee [E] Vss
increase in system densities. DOs [7] %] DQ12
pas [&] 3] DQt
Dar [¢] F [34] DQ10
FEATURES pae [ E 5] noe
AAS | CAS |addrass | BE | cyce | Power ne [ 2 3 NC
Typoname | S | e |Gt | S | e |t e B s
{max.ns) | (max.ns) | (max.ns) | (max.ns) |{min.ns) |{typ.mW) w [ ] UCAS
M5M416160CXX-5,-58| 50 13 25 13 90 | 540 AAS [4] [20] OE
M5M416160CXX-6,48| 60 15 30 15 110 | 430 A1 1] 28] Ao
msmatstsocxx-7-7| 70 [ 20 | 35 | 20 | 130 | 385 Ato [ As
- Ao [i7] 28] A7
XX=J,TP A1 [ o
A2 [i9] [24] As
eStandard 42 pin SOJ, 50 pin TSOP A3 [ 23] A4
Single 5.0V +10% supply vee [z} 2] vss
eLow stand-by power dissipation ) .
5.5MW (Max) ---------=-=~=---=ss-ssms CMOS Input level Outline 42PON-A (400mil SOJ)
o1 ow operating power dissipation
M5M416160CXX-5,-68 ~=------=---==---==- 660.0mW (Max) —
M5M416160Cx0¢-6,-68 ----------~ ---525.0mW (Max) vee [+ 0] vss
M5M416160CxX-7,-7S ---------- SRSTETEES 470.0mW (Max) pot 3] %3] DQte
eFast-page mode , Read-modify-write,RAS-only refresh paz 3 %] DQ15
CAS before RAS refresh, Hidden refresh capablliities bas E % Qe
e Early-write mode and OE to control output buffer impedance
All inputs, output TTL compatible and low capacitance DQ4 [5] 6] DQ12
#4096 refresh cycles every 64ms (Ao ~At1) vce [} 5] Vss
* : Applicable to self refresh version (M5M416160CJ, TP-5S,-6S, DQs [7] [4] D12
-7S : option) only DOe [] ] Dan
par [5] [2] DQ1o
APPLICATION = 4] e
Main memory unit for computers, Microcomputer memory, Ne [ 12 % » Za] Ne
Refresh memory for CRT s
13 2 38
14 37
PIN DESCRIPTION NG [is] 3¢ NC
- — NC [ig] [55] TCAS
Pin name unction W @ ] UcAs
Ao~A11 Address inputs RAS [3] %) OF
DQ1~DQ1s | Data inputs / outputs A1 [19] [22] A9
RAS Row address strobe Input At0 [20] 3] As
Tar Y Upper byte control Ao [2r 0] A7
Ucas column zddress strobe input At % i‘] A8
TATE Lower byte control
LCAS column address strobe input Az [z 2] As
W Write controt input a3 [ A4
OE Output enable input vee [z] j2s] vss
vee Power supply (+5.0V) . .
Ves Ground (V) Outline 50P3G-F (400mil TSOP Normal Bend)
NC : NO CONNECTION
& - MITSUBISHI
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

FUNCTION

The M5M416160CJ, 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

. Inputs Input/Output |
Operation — — —
AAS | LCAS | UCAS W OE |ba1-0Qs|pQe-DQ1s
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

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

BLOCK DIAGRAM
ROW ADDRESS

= N VCC (5.0V)
LOWER BYTE CONTROL o °[ crocx ceneraron
COLUMN ADDRESS LCAS > CIRCUIT VsS (ov)
STROBE (NPUT T
UPPER BYTE CONTROL UGAS LOWER WZE ]
CUATESS cH et
INP 225
WRITE CONTROL & »_J UPPER =z ' D:Q2
neotT W Y : ¢ | Lowen paTA
Y : i P INPUTS /OUTPUTS
gse| |0
T Eom ' !
] E ® _:—;O DQs
Ao~A7 . ML= 3
- no COLUMN DECODER T
il )
At l ............... l u Z
g <
B> D
A2 SENSEREFRESH | | EEID :8 Q@
A3 z5 AMPLIFIER & | 1O CONTROL =" ) Do
A s g 3 T ! '+ |LUPPER DATA
s g F] « —— : 1 [INPUTS/OUTPUTS
ul Ea ' \
ADDRESS INPUTS {5 S8 a ey : :
A7 2627 8 MEMORY CELL Ld < i pQte
s 25| an| B (16777216BITS) ZXa[T
A9 3 '[
A0 « BE OUTPUT ENABLE
VAN INPUT
MITSUBISHI
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MITSUBISHI LSIs

PRELIMI! IARY M5M416160CJ,TP-5,-6,-7,-5S,-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 1~7 Vv
Vi Input voltage With respect to Vss ~7 \
Vo Output voltage -1~7 Vv
1o Output 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 .
Symbol Parameter Vi Nom | Max Unit
Vee Supply voltage 4.5 5.0 5.5 \'J
Vss Supply voltage 0 0 0 \
ViH High-level input voltage, all inputs 24 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
| { nit
Symbol Parameter Test conditions Min | Typ | Max U
VOH High-level output voltage {OH=-5mA 2.4 Vee \'2
VoL Low-level output voltage loL=4.2mA 0 0.4 Vv
loz Off-state output current Q floating OV S-Vﬂi 5.5V -10 10 uA
1 Input current OV VIN S 6V, Other Inputs pins=0V -10 10 HA
Average supply current | MSMA16160C5,88 | g Foe g 120
Icc1(AV) from Vcc operating M5M416160C-6,-68 | tARC=twc=min. g5 mA
output open
{Note 3.4.5) | msm416160C-7,-78 85
RAS= CAS =V, output open 2
lccz Supply current from Vcc, stand-by  (Note 6) | RAS= CAS &Vce -0.2V 1 mA
output open 0.3%
R 12
Average supply current M5M416160C-5.58 | HAS cycling, CAS=ViH 0
lecaiavy | from Ve refreshing M5M416160C-6,-6S mu%:":m' 95 mA
' output open
(Note 3,5) | msm416160c-7,-78 85
{?;re‘:a c?: supply current M5M416160C-5,-58 RAS=VIL, mcycling 80
Iccaiav) | Fast-page-mode M5M416160C-6,-68 tPCt=n:in. 70 mA
output of
(Note 3.4,5) [ msmarersoc7,7s | O Po oPen 65
eg;er:a g: supply current M5M416160C-5,-58 CAS before RAS refresh cycling 120
ICCAY) | TS before FAS refresh | M5M416160C-6,88 E)Huwgben 95 mA
mode (Note 3) | M5M416160C-7,-78 85
Stand-by:
RASzVcc0.2v
CASZVCC-0.2V or CASS0.2V
CAS before RAS refresh:
Average supply current RAS cycling CASS0.2V or
lcca(av) * | from Vee MS5M416160C (S) CAS before RAS refresh cycling 600 HA
Extended-refresh cycle Ws0.2V or ZVCC0.2V
OE 50.2V or ZVcc-0.2V
(Note 6) A0~A1150.2V or &VCC0.2V
DQ=open, tAC=125 »8,
tRASatRASmIN~1 48
Average supply current
Icca(av) * | from vCe M5M416160C (S) | RAS=CAS=0.2V 400 uA
Self-refresh cycle

Note 2: Current fiowing into an IC is positive, out is negative.
3:ICC1 (AV), ICC3 (AV) and I1CC4 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate,
4:1CC1 (AV) and ICC4 (AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column Address can be changed once or less while AAS=VIL and CCASVUICAS=VIH .

MITSUBISHI
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PRELIMINARY

MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

CAPACITANCE (Ta=0~70C, Vcc=5.0VE10%, Vss=0V, unless otherwise noted)

Symbol Parameter Test conditions in L':; ;:s o Unit
Cia) Input capacitance, address inputs 5 pF
CI (05 Input capacitance, OE input VisVss 7 pF
Ct (W) Input capacitance, v_v_ri_tf control input f=1MHz 7 pF
Ci(Ras) | Input capacitance, RAS input Vi=25mVrms 7 pF
C1(CAS) Input capacitance, CAS input 7 pF
Cl/o Input/Output capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0~70C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted, see notes 6,13,14)
Limits
Symbol Parameter MSM418180C-5,-5S | MSM416160C-6,63 | MsM416160C-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
tas Columu address access time (Note 7,10) 25 30 35 ns
tcpa Access time from CAS precharge (Note 7,11) 30 35 40 ns
10EA 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
tOEZ Output disable time after OF high (Note 12) 0 13 0 15 0 15 ns

Note 6: An initial pause of 500 s is required after power-up followed by a minimum of eight inttialization cycles (any combination of cycles containing a RAS
clock such as FIAS-Only refresh).

Note the AAS may be cycled during the initial pause . And any 8 RAS or RASICAS cycles are required after profonged periods (greater than 64ms)

of RAS inactivity before proper device operation is achieved.
Measured with a load circuit equivalent to VOH=2.4V(IOH=-5mA}/ VOL=0.4V(IOL=4.2mA) [oad 100pF.

~

The reference tevels for measuring of output signal are 2.4V(VOH) and 0.4V(VOL).

© @

Assumas that tRCD 2 tRCD(max) and tASC & tASC(max).

Assumes that tRCD 5 tRCD(max) and tRAD 5 tRAD(max). If tRCD or tRAD is greater than the maximum recommended value shown in this table, tRAG
will increase by amount that tRCD exceeds the value shown.

10: Assumes that 1RAD 2 tRAD(max) and tASC g tASC(max).

11: Assumes that ICP g ICP(max) and tASC z tASC(max).

12: toFF{max) and 1OEZ (max) defines the time at which the output achieves the high impedance state (IOUT g { £10 pA |) and is not reference to VOH({min)
of VOL(max).

MITSUBISHI
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MITSUBISHI LSis
LIMINARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

s 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, Vce=5.0V+10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter MSM416180C-5,-59 | M5MA16160C-8,63 | MSMA16160C-7,-T8 Unit
Min Max | Min Max Min Max
tREF Refresh cycle time 64 64 64 ms
LREF * Refresh cycle time 128 128 128 ms
AP 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
1CRP Delay time, CAS high to RAS low 10 10 10 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
fcPN CAS high pulse width 10 10 10 ns
{RAD Column address delay time from RAS low {Note 16) 13 25 15 30 15 35 ns
tasr Row address selup 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
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
tzo Delay time, data to OE low (Note 18) 0 0 0 ns
tcop Delay time, CAS high to data (Note 19) | 13 15 15 ns
tooo Delay time, OE high to data (Note 19) | 13 15 15 ns
1] Transition time (Note 20 1 50 1 50 1 50 ns

Note 13: The timing requirements are assumed tT =5ns.
14: ViH(min) and Vil{max) are reference levels for measuring timing of input signals.
15: tRCD(max) is specified as a reference point only. If tRCO Is less than tRCD(max), access time Is tRAC. 1 tRCD is greater than tRCD(max), access time is
controlled exclusively by tCAC or taA. tRCD(min) is specified as tRCD(min) =tRAH(min) +2tT+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 exciusively by tAA.
17: tasC(max) is specified as a refarence point only. If tRCD Z IRCD(max) and tASC ZtASCimax), access time Is controlied exclusively by tCAC.
18: Either tDZC or 1DZO must be salisfied.
19: Either 1COD or 10DD must be satisfied.
20: tT is measured between VIH(min) and ViL{max).

Read and Refresh Cycles

Limits
Symbol Parameter MSM416160C-5,53 | M5M416160C-6,-08 | MSM418160C-7,-78 Unit
Min Max Min Max Min Max
tRC Read cycle time 90 110 130 ns
tRAS RAS low pulse width 50 10000 60 | 10000 70 | 10000 ns
ICAS CAS low puise width 13 | 10000 15 | 10000 20 | 10000 ns
tcsH CAS hold time after AAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
tRCS Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note 21) 0 0 0 ns
tARH Read hold time after RAS high (Note 21) 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 or tRRH must be satistied for a read cycie.
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MIN ARY M5M416160CJ,TP-5,-6,-7,-5S5,-6S,-7S

o o7 FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M416180C-5,53 | M5M416160C6,-63 | M5M416160C-7,-7S 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 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 fime after CAS low 13 15 20 ns
twes Wirite setup time before CAS low (Note 23) 0 0 0 ns
WeH Write hold time after CAS low 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
twe Write pulse width 8 10 15 ns
tos Data setup time before CAS tow or W low 0 0 0 ns
tDH 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-Modity-Write Cyciles
Limits
Symbol Parameter M5M416160C-5,-58 | M5M416180C-6,65 | M5M416160C-7,.78 Unit
Min Max Min Max Min Max
tRwc Read write/read modify write cycle time (Note 22) | 11 155 180 ns
tRAS 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 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
tcwd Delay time, CAS low to W low Note23) | 36 40 45 ns
tAWD Delay time, RAS low to W low {Note 23) 73 85 95 ns
1AWD Delay time, address to W low (Note23) | 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
tos Data setup time before W low 0 0 0 ns
toH Data hold time after W low 10 10 15 ns
toEH OE hold time after W low 13 15 15 ns

Note 22: tRWC is specified as tRWC(min)=tRAC(max)+tODO(min) +IRWL(min)+tRP(min) +51T.
23: twes, tcw, tRWD and tAWD and, tCPWD are specified as reference points only. It tWCSZtWCS(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. It tCWDZ{CWD(min), tRWD ZtRWD(min), tAWDZtAWD(min) and {CPWDZ tCPWD(min)
(for fast page mode cycle only), the cycle is a read-madity-write cycle and the DQ will contain the data read from the selected address.
11 neither of the above condition (delayed write) of the DQ (at access time and untit CAS or OE goes back to ViH) is indeterminate.

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

Limits
Symbol Parameter M5M416160C-5,-58 | M5M416160C-6,-6S | M5M416160C-7,-78 Unit
Min Max Min Max Min Max
trc Fast page mode read/write cycle time 35 40 45 ns
tPRWC Fast page mode read write/read modify write cycle time 76 85 95 ns
tRAS RAS 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 W low (Note 23) | 53 60 65 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: fCP(max) is specified as a reference point only.

x MITSUBISHI
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A ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

CAS betore RAS Refresh Cycle (Note27)

Limits
Symbol Parameter M5M416160C-5,-58 | M5M416160C-6,-68 | M5M416160C-7,-7S Unit
Min Max Min | Max Min Max
tCSR CAS setup time before RAS low 10 10 10 ns
tCHR CAS hold time after RAS low 10 10 15 ns

Nole 27; Eight or more CAS before RAS cycles instead of eight BAS cycles are necessary for proper operation of CAS before RAS refresh mode.

SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by “S" after speed item, like -55/ -6S/ -7S. The other characteristics and requirements than the below are
same as normal devices.

TIMING REQUIREMENTS (Ta=0~70C, Vcc=5.0V110%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M3M416160C-55 | M5SM416160C-6S | MSM416160C-7S Unit
Min Max Min Max Min Max
tRASS Self retrash RAS low pulse width 100 100 100 ps
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 tNs S64ms and
tsN=64ms.
NS tsN
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
< 4K/ 64ms >

< 4K/ 64ms >

(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 INS +1SNS64ms.

NS SN
Bl m 1 1
BURST REFRESH BURST REFRESH

< 4K/ 64ms > <4K/64ms >




MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Timing Diagrams (Note 28)

Read Cycle
tRC
« tRAS . tRP

VH=-""
RAS \ tASH / §

ViL —

fcsH tAPC tchP
tCRP tRCD |

ViH — - M tcas -
LCAS / UCAS « ” tcPN

ViL —

tRAD fcan
i " tRAL tASR
1ASR tRAH
tASC [

ViH — AOW COLUMN ROW

Ao~An viL — ADDRESS ADDRESS ADDRESS
tRRH

. VIH —
w

viL ~ 1RCH =M

tcoo
VIH — Hi-Z
INPUTS )

ViL - tcac

DQ1-DQhe taa tOFF
tcz
VOH — Hi-Z
OUTPUTS DATA VALID
Vou -
tRAC
toEzZ
tozo tOEA tooo
toCH

_ ViH —
OE toRH

ViL -

Note 28 Indicates the don't care input.

VIH({min.) S VIN S VIH(max) or VIL(min.} S VIN S VIL{max}

Indicates the
invalid output.

tndicates the skew of the two inputs.

MITSUBISHI
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pRELIMIN ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

IR

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

Upper / (Lower) Byte Read Cycle

tRC
tRAS tRP

VH - —
RAS \ tRSH Z N\
viL —

tCSH tRPC tcRpP

tCAP tRCD fcas tcPN
T R \ /
{or LCAS) wviL -
]‘@” tCAH tRPC tCRP
L[CAS VIH ~
R tRAD tRAL
tASR tRAH tasc tASR
e >
ViH — ROW COLUMN d ROW
Ao~An viL — ADDRESS ADDRESS ADDRESS
tRRH
| tRCH
w R
— VIH -
INPUTS L -
DQ1-DQs
(or DQe-DQ16)
VOH —
OUTPUTS Hiz
L Voi —
[Y4e} . icac tcop K
INPUTS hz
vie - taa {OFF
DQus-DQe » »
( or DQ1-DQs) oLz
outpuTs " alzs {mvao DATA VALID —
L VoL — s DATA
tRAC R loez
tozo N fOEA tobp
—_ VIH = S0 o o o e )
OE R R S
VRS 0000 0,000, 0.0.0.0.0.0.5.0.0)070¢
{ORH
ke
MITSUBISHI
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M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Write Cycie (Early write)

D
2>
w

ViL —

ViH —
UCAS/ LCAS
Vit —

VIH —
Ao~At1
ViL -

ViH- " 3

tRAS

tRP

csH

tcrP

trRcO

tASH

v

{CAS

tAsR tRAH

tasc

tCAH

tasR

ROW
ADDRESS

ROW COLUMN
ADDRESS ADDRESS

tWCH

VIH —

=

Vi =

tos toH

DATA VALID

DQ1-DQ1s

VoH ~
OUTPUTS
VoL =

HI-Z

== VIH —

viL -

MITSUBISHI
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pREL\M\N ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

-

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

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

{RAS {RP

VH-"""

w1\ / \__

tcsH

tCAP tRCD RSH tRPC  toRP
tcas

UCAS Vi -y \ /
(or LCAS) wviL -
tcRP tAPC tcrP

ViH — ’—1 r—’

LCAS
(or UCAS) vy -
tasR tRAH tasc {CAH tasr
nopy | H- ROW COLUMN ROW
Vit — ADDRESS ADDRESS ADDRESS

tWCH

Z|

— ViH —
INPUTS

PP TP PP PP PP P
0200 e asatatelelele
viL - EXROOHRHRS

0Q1-DQs
{or DQe-DQ16)

VOH - Hi-Z
OUTPUTS
L VoL - .

tos toH

—

INPUTS

VIH - "%
>0 0.0 &
DO I.0.0.0.0.9,

DATA VALID

ViL -

DQe-DQhs
{or DQ1-DQa)

VOH — HI-Z
OUTPUTS
L. VoL ~

ViH — SRRRRKHRELHLS

OE ol

IS &
ViL = KIS

MITSUBISHI
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1y M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Write Cycle (Delayed write)

tRAS trRP

VH=-"" 3

3
=
o

ViL —

tcsH

tRPC
tcRP tRCD tRSH icap

{cas

ViH - M v
UCAS / LCAS @7
ViL —

SR tasc
tA {RAH r_. {CAH tASR

Ao~ Vi — ROW COLUMN ROW
AN ViL — ADDRESS ADDRESS ADDRESS

tcwL
tRWL
Vis —
W twp R
ViL —
twcH
tos toH
M—
ViH — R
INPUTS DATA VALID
viL —
DQ:-DQ1s
VOH - "
OUTPUTS alk
VoL —
toez
toop
OE

Amrrsualsm
ELECTRIC 4-319



PREL

IMINARY

Y

MITSUBISHI LSis

M5M416160CJ, TP-5,-6,-7,-56S5,-6S,-7S

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

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

twe
tRAS AP
ViH - B
RAS \ \
ViL —
tesH
tcrp tRCD tAsH tRPC tCRP
[ tcas
UCAS ViH = \ N /
(orLCAS) wiL —
trRPC
tcRP "’I (CFE'
LCAS VH =
(or UCAS)  wviL —
tAsR tRAH tasc {CAH tASR
ViH=- ROW COLUMN ROW
Ao~An ADDRESS ADDRESS ADDRESS
tewt
tAWL
- twp
W \ ,
tweH
INPUTS
DQ1-DQs
(or DQe-DQ11e)
VOH —
OUTPUTS HZ
Vo. —
— tozc tos toH
—»
Hi-Z
(or DQ1-DQs) lowz
VOH —
OUTPUTS Hi-z
Vor -
ViH - v Oy vy
o % S K555

9 P
ViL — P00 0.0.0.0.0.0.0.0.4

0202020200020 2020000020 2020
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MITSUBISHI LSls

MIN ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S5,-7S

oAt
et st AT

A e et

Lt

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

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS tRP
VH=- ")
T N\ / N\
tcsH
N tRPC
tcrp tRCD tRSH {cRP
tcas
VIH -
UCAS/ LCAS W
viL —
tRAD
tasR [ [ tRaH tasc tcaH , task
Ao Vi ~ RO COLUMN ROW
AN VIL — ADDRESS ADDRESS ADDRESS
tewo tewi
tawo
tAWD tRWL
_ VIH —~
tRAC twP
tozc tcac
taa {ps OH
>
ViH - Hi-Z
INPUTS DATA VALID
ViL —- l
DQ1-DQ1s
VOH — . i
Hi-Z Hi-Z
OUTPUTS '
v —
tooD
tozo toEH
i toEZ
OE

Amrrsueasm
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S5,-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 trRP
ViH — B
S \ / \
ViL ~
tcsH
M tReC
tcRP tRCD RSH {CRP
1CAS
UCAS VIH - ) /
(or LCAS) v ~
rtch’r;i trPC {CRP
LCAS VIH —
(or UCAS) vy -
tasn tRAH tAsC tCAH tASR
j—>|
Ao Vi AOW COLUMN ROW
" viL — _ ADDRESS ) ADDRESS ADDRESS
" tcwp towL
tawp
tRWD ] tRWL
VIH = - v v v v
v SR \ s
viL - 76%0%0%0%6%6%%6%0%%%0%¢%% %% %"
tRCS
[ VIH -
INPUTS
viL -
DQh-DQa 1RAC
{or DQ9-DQ16) »
VOH — .
OUTPUTS hiz
VoL — tozc
taa u:‘l toH
INPUTS HiZ J\ DATA VALID
ViL —
DQs-DQ16 L
(or DQ1-DQes) tcLz
VOH — '
OUTPUTS Hi-Z AT HiI-Z
VoL —
tOEH
. VIH =
OE
Vi, —
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MITSUBISHI LSis

M5M416160CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

RAS-only Refresh Cycle

tRC

1RAS

VH=-""

RAS \
ViL —

tCrRP

¥

tRP

tRPC

o VH-
UCAS / LCAS y
ViL —

PR K XXX )

Pete %’

Hi-Z

il
\4

tasr

ROW
ADDRESS

VIH —
Ao~A11
ViL —
. VH —
w
ViL — X
INPUTS
DQ1-DQ1e
VoH —
QUTPUTS
L VoL —
OE

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

MIN ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

6
ARRIRE

Lty e
.

PREU

e bl

BEEIS} )
PRI
RSTI

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

fRC tRC
trP "
tRAS .
J— VIiH —
RAS \ \ wRas
viL —
tRPC tcsR
IRPC tcsr {RPC tcRP
tCPN IcHR ICHR
___ ____NH- I
UCAS/ LCAS /
ViL —
1
tASR
- ROW
Ao~An ADDRESS
tRCH
VIH —
w viL =
toFF
tcop
ViH — MO OK
INPUTS AR
viL - s () a0,
DQ1-DQ1s )
VOH ~
‘ OUTPUTS -z
VoL -
tobo
VIH - v v v o vavav v v avav v av v v vavavavoy vy
5 TR
viL - 00%6%6%0%0%%% %% oot b0 %ttt

z MITSUBISHI
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MITSUBISHI LSIs

INARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

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

tRP tRC tRC
N tRP
1RAS R tRaS
_ VIH — » =
RAS / \ \ \
viL —
tRPC tcap
tRPC tcsh tRPC tcsh i
UCAS VK — tchn tCHR
{or LCAS) ViL —
tcPN
{RPC tcRP RPC tCRP RPC {CRP
LCAS Vi —
(or UCAS) vy —
1ASR
VIH —
AOW
Ao~hu ADDRESS
VIH -
w viL —=
toFF
e
[ ViH —
INPUTS
viL - hd
DQ1-DQs
(or DQe-DQus) {OEZ
VOH — -
OUTPUTS % A nz
L VoL — ,
[(e]s) R
tOFF
[ ViH - ¥ P v K
5560 & %%
INPUTS (X X (X0 D ()
viL = oV 0000009 0,990, 0.0.8.0.0.8.9.0.0.0.0.0.0.0.0.0,0.0.0.0.9.9,
DQs-DQus toEz
or DQ1-DQs; M
( )Von - Hi-Z
OQUTPUTS %
VoL —

MITSUBISHI
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SRELIMINARY

MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Hidden Refresh Cycle (Read) (Note 29)

tRC tre
tRAS tRP tRAS tRP
VIH —
s TN /] / \
ViL -
tRPC
tchp {RCD fRSH {CHR ’—l ICRP
- VIH — -
UCAS /LCAS
ViL —
tRAD
SR | tran asc) tcaH tAsR
VH-\A" row X\ COLUMN AOW
Ao~An ADDRESS / ADDRESS ADDRESS
{RAL 1RAH.,
|, tRCS
VK — F
viL =
tpzc
tcop
ViH —
INPUTS
ViL = 4 taa
tcaC
DQ:-DQre tRAC tOFF
ez
VoK - Hi-Z
OUTPUTS DATA VALID —
Vou =
020 toEA toEZ
toDD
- VIH toRH
OE
ViL —
Note 29: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycls shown above.
& MITSUBISHI
4-326 ELECTRIC



MITSUBISHI LSIs

PREL‘M‘NAR\{ M5M416160CJ, TP-5,-6,-7,-5S,-6S,-7S

it
s
e Y
e

. PR
o 8

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

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

trRe tRC
tRAS trP tRAS P
ViH —
RAS \ / \ / {RPC
viL — n____
trPc
weo | tRSH o
tcRP tcHR N
UCAS ViH - W \ /
(or LCAS) wviL—
tcre tcRP
LCAS VIH — y
(or UCAS) Vi —
tRAD
tasr | |tRan tasc tcan tASR
=
ViK — ROW COLUMN ROW
Ao~An viL - ADDRESS ADDRESS ADDRESS
tRCs
tRAL
_ VIH —
w
ViL —
[ VH -
INPUTS
viL —
DQh-DQe
(or DQe-DQu6)
VOH — ;
OuUTPUTS iz
L VoL —
tozc tcDD
INPUTS
ViL — 4 N 3
CAC
DQs-DQ1s OFF
{or DQ1-DQs) ez o ’
VOH —~
Hi-Z
OUTPUTE { "{,’A‘T‘A'D* DATA VALID
L oL —
tAA
trRAC . 10EZ
toEA i toDD
tORH
ViH — D004
OFE &
OE viL — 2

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

* MITSUBISHI
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MITSUBISHI LSIis

M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

Fast Page Mode Read Cycle

RAS RP
togH tec . tcPRH
VIH —ﬁ\ tnst:’
RAS \_
tRPC
1cAP tRCD tcas top tcas tcp tcre
tcas
I . R —
UCAS/ LCAS y
viL ~
tRAD tRAL
R 1ASC CAH
USR| | fRaH | IasC toad tasc tean_, tasc (JasR
= |
ViH — ROW COLUMN coLUMN & COLUMN AOW
Ao~Anr | _ /N aooress ADDRESS 1/ ADDRESS2 )/ ADDRESS-3 ADDRESS
L RRH
taa N 1aa iy
RCH
tRCH
—
jo_tACS -Trtncs tRcs
[ s o
VIH —
L
_tbze
Vin tcoD tozc tcop tozc tcoo
INPUTS Y H2
viL — ,l
0G1-DQ1e CAC tcac 1CAC {OFF
- [—>
oz TOFF [+ teLz tOFF [ terz »
OUTP‘lJJ9THS_ HI-2Z DATA DATA DATA
Voo - VALID-1 vaup-2 Y/ VALID-3
A » {cPA R tcpa
1RAC l°“.ﬁ.|
MITSUBISHI
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Fast Page Mode Read Cycle

ViH -

RAS
Vi —

UCAS VH-—

(or LCAS)yy, —

LCAS VM
(or UCAS)V"_

VIH —

Ao~A11
viL -

VIH —

g

viL =

ViH —
’E’UTS

DQ1-DQs VIt ~
(or DQo—DQw)
VOH —
OUTPUTS
voL -

ViH
INPUTS
viL -

DQe-DQ1s
(or DQ1-DQs)

VOH —~
OUTPUTS
VoL —

tRAS trp .
CPRH iy
tCsH N tec R -
{RPC
tcrp tACD tCAS tcp tcas top tcas tcRP
» e
tcrp RPC tcRP
- M -
tRAD tRAL |
Wsh ] B tasc tcaH tasc tCAH tasc {CAH tasR
AoOwW COLUMN N COLUMN columN ' [N ROW
ADDRESS ADDRESS-1 / ADDRESS-2 ADDRESS-3 | /N ADDRESS
tRRH X
e LL SN 1A
~ |tres tRCH  tRCs tRCH " tacs
I M|
Hi-Z
tcoo tozc
tpzc
Ie
tozc tcop tcoD
tcac tcac tcac
\oFF , torF \ oFF |
—
tcLz jcz toz
HI-Z DATA DATA N\ DATA
VALID-1 vALID-2 |/ VALID-3
tan L tcPa tcen O
tOEA toez
tobo
tocH

ELECTRIC
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MITSUBISHI LSis

LIMINARY M5M416160CJ, TP-5,-6,-7,-55,-65,-7S

TR

PRE

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

Fast Page Mode Write Cycle (Early Write)

tRAS
tRP
tcsH R tec +
VH-" "
RAS \ 1ASH Z
ViL —
tcrRpP {RCD tcas tcp
VIH —
UCAS / LCAS ?
viL -
IA‘S_R’ '!EAH tasc " tcan u;sg’ tcaH_ tAS.t_:’ tCAH tASR |

>

aompyy T ROW COLUMN COLUMN COLUMN ROW
O AN =/ YADORESS DDRESS-1 ADDRESS-2 | | ADDRESS-3 ADDRESS

tos tDH 03 toH 3] toH
DATA VALID-1 E@( DATA VALID-2 m DATA VALID-3
DOh-DQ1s
VOH —
OUTPUTS ez
VoL =
OE

* MITSUBISHI
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MITSUBISHI LSIs

VN P‘.BY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

PREL

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

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

tRAS
tAP
tCSH tre < »
VK- \ tRSH /

RAS |, _ ’ \.

tcap tRCD tcas tCRP

tcp . tcas tcp . tRPC
UCAS__ V- g‘ \ / / \ toas
LCA!

(orLC S)VIL _ /

(ol 21

LCAS VH-—
(or UCAS) y
ViL —

1ASR tRAH
— e wsc | [ tcaH , tasc X tCAH . tasc tcaH ‘lASR

ViH — ROW COLUMN COLUMN COLUMN ROW
Ao~As1 ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS

tAPC tchp

W tWCH twes tweH twes
VIH —
INPUTS
ViL —
DQ1-DQs
(or DQe-DQi16)
VOH —
OUTPUTS Hi-z
Vou -
tos tow tos | |_toH PLR R A L EER
- R VOTOTOTeTee,
DATA VALID-1 DATA VALID-2 DATA VALID-3 $5%
p4
DQe-DQ1s
{or DQ1-DQe)
VoK — .
OUTPUTS Hi2
VoL —

z MITSUBISHI
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PREL\N\\NARY

IS
. “,‘M!‘
Tho

rante s
ARG it
4

M5M416160CJ,TP-5

MITSUBISHI LSis

-6,-7,-55,-65,-7S

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

Fast Page Mode Write Cycle (Delayed Write)

tRSH N
tRAS trP
tcsH tpc R
I VH - il
RAS N\ \__
ViL -
tRPC
tcRP tRCO tcas tce 1cAS toe,
|
VIH —
UCAS /L C S
Vi —
tRAD |
sA| [tmaH | tasc tcAH tASC tcaH tRWL tasA
oA ViH — ROW " COLUMN COLUMN ROW
"o - ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tweH tRes twer
S
tewt | " tow
W twe. twP
DS toH
tozc 1Ds ton  tozC
VIH ~ @{
DATA DATA
INPUT% VALID-1 VALID-2
i —
tozo
DQ1-DQ1s
toLz tcwz
VOH —
OUTPUTS 2
Vou -
10E2 toez
1OEH tOEH
100D toop
o \_/
MITSUBISHI
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G A e

pRELIMIN A;RY

MITSUBISHI LSIs

M5M416160CJ,TP-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
tRAs . e
tcsH trc »
Vin — \ 4 /
RAS ViL - \
tRPC
fcrP tRCD fcas tcp fcas "’I tcrp
UCAS  vm-
(or LCAS) @ \ / \ /
ViL —
tRPC
tcrp “’l tcrRP
LCAS VIH —
or UCA
{ S)VIL -
tRAD
tASR E:H tasc tcAH X tasc toan, Rt —
Ao~A VIH - ROW COLUMN COLUMN ROW
"o - ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRcs TWCH RCS tWCH
~ le—ol ]
v t;ﬁLJ towL
IH =
\ twe twp
viL - ’
VIH —
[ %
DQ1-DQs '
{or DQe-DQ16)
VOH -
BJTPUTS Hz
VoL —
toze tos toH
tozc 'tn_s. 1oH e
ViH — 7
DATA DATA
ot S {22 36—
ViL — X VALID-1 4 VALID-2
DZO
DQs-DQis iDzZO
(or DQ1-DQs) > toLz toLz
VOH — X
EJTPUTS HZ
VoL —
tOEZ
10€2 {oEH {OEH
tooo toDD
. VH -
° \_/
ViL =
x MITSUBISHI
ELECTRIC 4 - 333



PRELIMINARY

MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S5,-65,-7S

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

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

tRAS tre
i tosH tRSH -
- \ /N
viL -
L tPRWC
tCRP tRCD tcAs tcp tcas e tcReP
ViH —
UCAS / LCAS
viL —
tRAD
tASR ‘t_F:AH tasc tcaH tASC CAH_ tasr
ViH — aow T COLUMN COLUMN ROW
Ao~An Vil — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
1
tRCS | tWCH tRCS tweH
) tawp jeo!
tawp 2 tow, | towe
_ ViH ~ \ W \
W v tcwD tewo N,
L~ d
tRAC
| taa
tcAC tos ton |, 102C Ei toH
Vin {ozc >
- : TA DATA
|NPUT§/ - VALID-1 VALID-2
DQ1-DQ1s
DATA
OUTP&cTJHs— 2 -
VoL —
toEH
| toeH
OE
MITSUBISHI
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PRELIMINARY

Sk b
3

MITSUBISHI LSis

M5M416160CJ,TP-5,-6,-7,-5S,-65,-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
1RP
1CSH tRSH R >
ViK — \ /
RAS WL = \
tPRWC tRPC
tchP tRCD tcAs tcp tcas tche
UCAS VH- @'— \ / /
r LCA:
(or LCAS) ViL —
tRPC
{CRP {crRP
LCAS ViH —
(or UCAS)
ViL —
RAD
}ﬂ tRAH tasc tCAH _ lasc tcAH R tasr
A p——t——— prwrn T RN x —
Vi AOW COLUMN COLUMN  ~ AR ROW
Ao~Amt ADDRESS ADDRESS-1 ADDRESS2 I/ NG ADDRESS
H
tACs TWCH tReS + twe
AWD towL . tawD
VIH — = [ RN
— towo \ twe ERLRARRRK
w viL - {CWD (SOOI
L)
VIH —
DQ1-0Qs Y T
(or DQe-DQ16)
VOH — '
Hi-Z
OUTPUTS '
VoL - thA taA
tnze tcac s 1 toH toze tcac DS | | toH
RAC
ViH — DATA AN/~ DATA
’—NPUTS VALID-1 VALID-2
viL —
tozo
DQe-DQ1s ) oz
. cLz
{or DQ11-DQa) DATA | oaTa
VOH — VALID4 | Hiz A\ vau-2
OUTPUTS
VoL - toea 1OER
10EZ
toez tOEH
tOEH >
tooo tooD
. VIH —~
OE /
ViL —
z MITSUBISHI
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MITSUBISHI LSIs

MIN ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Self Refresh Cyclex
g tPs
AAS ik — 7 \ tRASS N
viL — ®
IRPC {RPC tcrP
tcPN tcsh
VIH — N tCHS —
UCAS/LCAS /
viL = U !
tAsR
VIH - ST I S I I !T
Ao~A11 O (XD S5 X ZRRRRHS ADDRESS
VIiL — .’A’&"""’A’A’& )
VH -
w viL -
Vit - TR . TR RIS SIS
INPUT X & SRICHIIELLRKKK, Segogeseteteleds
viL ~
DQ1-DQ1s
VoH — Hi-Z
QUTPUT
v —
OF e et a s a et et e tadnte et e tatetetocetatototetatetoretatotosetatotoreiatoresatoteletols
VIL - .’.’a’a‘a’.’o’a‘o‘.‘o“’o’a"o’o’ 0’6’.’.’6’.’ .‘.’. 0.0’.’.,.0.......0.0.Q‘C’..O......‘..

MITSUBISHI
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Self Refresh Cycle*

{RPS
FAS ViH -~ Y P tRASS i/ N
iL - ) it .
tRPC tRPC tcrp
tCPN tCSR
UCAS ViH — T tcHs
(or LCAS) ViL — /
{RPC tcAp
tRPC | tCcRP
LCAS VIiH -
(or UCAS) —
ViH —
Ao~A11
ViL =
tRCH
s VIH —
W
viL —
tOFF

S0 0.6.9
SSRRHERRRRKL
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