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M5M418160DJ

FAST PAGE MODE 1677721

MITSUBISHI LSlIs

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

6-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

DESCRIPTION

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

The use of double-layer metal process combined with
twin-well CMOS technology and a single-transistor dynamic
storage stacked capacitor cell provide high circuit density at
reduced costs. Multiplexed address inputs permit both a
reduction in pins and an increase in system densities.

Self refresh current is low enough for battery back-up

application.
FEATURES
RAS CAS | Address OE Cycle dPower
access | access | access | access : issipa-
Type name time time time time time tion
(max.ns) | (max.ns)| (max.ns) | (max.ns) | (min.ns) |(typ.mW)
M5M418160DXX-5,5S | 50 13 25 13 Q0 810
M5M418160DXX-6,-6S | 60 15 30 15 110 675
M5M418160DXX-7,-78| 70 20 35 20 130 585

XX=J,TP

® Standard 42 pin SOJ, 50 pin TSOP
®Single 5.0V £10% supply
®| ow stand-by power dissipation
5.5mW (Max)
®| ow operating power dissipation
M5M418160Dxx-5,-53
M5M418160Dxx-6,-6S 825.0mW (Max)
M5M418160Dxx-7,-7S 715.0mW (Max)
® Fast-page mode, Read-modify-write, RAS-only refresh
CAS before RAS refresh, Hidden refresh capabilities
® Early-write mode and OE to control output buffer impedance
All'inputs, output TTL compatible and low capacitance
®1024 refresh cycles every 16.4ms (Ao~Ag)
1024 refresh cycles every 128ms (Ao~Ag) »
* : Applicable to self refresh version (M5M418160DJ, TP-5S,-6S,
-7S : option) only

CMOS Input level

,,,,,,,,,,,,,,,,,, 990.0mW (Max)

APPLICATION

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

PIN DESCRIPTION

Pin name Function
Ao~Ag Address inputs
DQi1~DQ1s | Data inputs/outputs
RAS Row address strobe input
e Upper byte control
UCAS ct?lﬁmn ﬁidresst strobe input
LCAS Iggr:er::nbzfdfs:strgtlrobe input
W Write control input
OE Output enable input
Vce Power supply (+5.0V)
Vss Ground (0V)

PIN CONFIGURATION (TOP VIEW)
VCC [t ~ 2] Vss
DQ1 [2 l«1] DQ16
DQ2 [ l0] DQ15
DQz [4 [30] DQ14
DQ4 [ 8] DQ1a
vee [ [37] Vss
DQs [z [ss] DQ12
DQs [s = [35] DQ11
DQ7 [e o [34] DQ1o
DQs [0 = (53] DQs
NC [11 ; 2] NC
NG [iz a 131 LCAS
W [13 8 [=0] UCAS
RAS [@ < 23] OF
Ne [i5 [2s] Ao
NC [1s 27| As
Ao (17 26| A7
Al [18 5] A6
A2 |19 24| As
A3 [20 42pin 23] A4
Ve [21 2] Vss
Qutline 42PON-A (400mil SOJ)
vee [q ~ | 50] Vss
DQ1 [z 2] DQ1e
DQ2 [s ] DQ15
DQs3 [4 [47] DQ14
DQ4 [5 ] DQ13
vee [6 [45] Vss
DQs [z |«a] DQ12
DQs [s s3] DQ11
DQ7 [o l22] DQ10
DQs [10 = 141] DQs
NC [n cgn l20] NC
12 39
13 ﬁ 38
14 3 37
NC |15 8 36| NC
NC |16 3 35| LCAS
W |17 v 34| UCAS
RAS |18 33| OE
NC |19 32| A9
NC [=20 31| As
Ao |21 30| A7
Al |22 29| A6
A2 |23 28| A5
Az |24 50pin 27| A4
VCC |25 26| VSS
Outline 50P3G-F (400mil TSOP Normal Bend)
NC : NO CONNECTION
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M5M418160DJ, TP-5,-6,-7,-55,-6S,-7S

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

FUNCTION

The M5M418160DJ, 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.

Operation — — 7Inputs — — Input/utput Refresh Remark
RAS LCAS UCAS w OE DQ1~DQ8 [DQ9~DQ16
Lower byte Read ACT ACT NAC NAC ACT VLD OPN YES
Upper byte Read ACT NAC ACT NAC ACT OPN VLD YES Fast page
Word Read ACT ACT ACT NAC ACT VLD VLD YES _mode_
Lower Byte Write ACT ACT NAC ACT NAC DIN DNC YES tdentical
Upper Byte Write ACT NAC ACT ACT NAC DNC DIN YES
Word write ACT ACT ACT ACT NAC DIN DIN YES
Fﬁs—only refresh ACT NAC NAC DNC DNC OPN OPN YES
Hidden refresh ACT ACT ACT NAC ACT VLD VLD YES
Self refresh ACT ACT ACT NAC DNC OPN OPN YES
CAS before RAS refresh ACT ACT ACT DNC DNC OPN OPN YES
Standby NAC DNC DNC DNC DNC OPN OPN NO

Note : ACT : active, NAC : nonactive, DNC : don' t care, VLD : valid, IVD : invalid, APD

: applied, OPN : open

BLOCK DIAGRAM

ROW ADDRESS
STROBE INPUT RAS

VCC (5.0V)
VSS (oV)

ELECTRIC

LOWER BYTE CONTROL ____ CLOCK GENERATOR
COLUMN ADDRESS LCAS CIRCUIT
STROBE INPUT p—
UPPER BYTE CONTROL UCAS LOWER Gzg |
COLUMN ADDRESS —» St e
STROBEINPUT »— UPPER 283 | Qo
WRITE CONTROL W ) T ; " | Lower DATA
* ‘ ' ("INPUTS/OUTPUTS
rE | !
SEE £ ! !
o<t DQs
JE L
833
Ao~A9 3 VN
- Ao "| CcOLUMN DECODER L
" T
,,,,,,,,,,,,,,, w = -
A . o ek =k (pas
Az SENSE REFRESH L4 255 [
=& AMPLIFIER & | /O CONTROL = o () Daro
A3 =L T ' | UPPER DATA
N
A4 g @ e | = 'T_ - © [INPUTS/OUTPUTY
ADDRESS INPUTS < s S8 w | G638 !
2018 | MEMORY CELL Lok ( )bats
A6 2| pe| L | (16777216BITS) ESa[7
A7 % 3
Ag € | L oF QUIPUT ENABLE
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M5M418160DJ,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 4~7 vV
Vo Output voltage -1~7 Vv
lo 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, unless otherwise noted) (Note 1)
Limits .
Symbol Parameter Min Nom Max Unit
Vece Supply voltage 4.5 5.0 55 \'
Vss Supply voltage 0 0 0 \']
ViH High-level input voltage, all inputs 24 55 Vv
ViL Low-level input voltage, all inputs -1x* 0.8 \'
Note1 : All voltage values are with respect to VSs.
**: ViL(min.) is -2.0V when undershoot width is less than 25ns.(The width is defined as the period when the voltage level below Vss.)
ELECTRICAL CHARACTERISTICS (Ta=0~70°C , \ec=5.0V +10%, Vss=0V, unless otherwise noted) (Note 2)
Limits .
iti Unit
Symbol Parameter Test conditions Min Typ Max ni
VoH High-level output voltage IoH=-5mA 24 Vee \'i
VoL Low-level output voltage loL=4.2mA 0 0.4 v
loz Off-state output current Q floating 0V<VouT<5.5V -10 10 A
I Input current 0V<VINSS 5V, Other inputs pins=0V -10 10 pA
Average supply gurrent M5M418160D-5,-5S5 RAS, CAS cydling 180
lcciav) from Vcce, operating M5M418160D-6,-6S | tRC=twc=min. 150 mA
(Note 3,4,5) | msMa18160D-7,-7s | ©utput open 130
RAS=CAS=VH, output open 2
lcca Supply current from Vcg, stand-by  (Note 6) | RAS=CAS>Vcc-0.2V 1 mA
output open 0.3
Average supply c|l_jrrent M5M418160D-5,-5S | gag cycling, CAS=ViH 180
lccaav) from Vcc, refreshing M5M418160D-6,-6S | trc=min. 150 mA
(Note 3,5) | M5M418160D-7,-75 | Output open 130
M5M418160D-5,-55 | —— =
fverage supply current 755 | RAS=ViL, CAS cycling 80
lccaav) Fast-page-mode M5M418160D-6,-65 E)PJ:F[jntir;. o 70 mA
(Note 3,4,5) | M5M418160D-7,-7S putop 65
A I M5M418160D-5,-55 | —— = . 180
fr:)/er;ra{?cecsupp y current CAS before RAS refresh cycling
lccsav) | GAS before RAS refresh | M5M418160D-6,-6S | trRc=min. 150 mA
mode (Note 3) | MsMa18160D-7,75 | CPUtOPen 130
Stand-by:
RAS>VCC-0.2V
___CAS>Vcc-0.2V or CAS<0.2V
CAS before RAS refresh:
. Average supply current Wﬁgo_zs“’)’f}v(zc_(’fg\‘?s cyeling
lccsav)” | from Voo M5M418160D (S) OF<02var2voo 02y 500 HA
Extended-refresh cycle D0Q=09:er}, tR‘ér:]Z(éﬁgy'
tRAS=tRASMIn. ~1ps
(Note 6)
. Average supply current
lccsavy™ | from Ve M5M418160D (S) | RAS=CAS<0.2V 400 HA
Self-refresh cycle
Note 2: Current flowing into an IC is positive, out is negative.
3:1cC1 (AV), IcC3 (AV) and ICC4 (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 RAS=VIL and LCAS/UCAS=VH .
*: Applicable to self refresh version (M56M418160DJ,TP-5S,-6S,-7S : option) only
3 Apr. 1998
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M5M418160DJ, TP-5,-6,-7,-55,-6S,-7S

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

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

Symbol Parameter Test conditions i L_:_r;];:s Mo Unit

Ci(A) Input capacitance, address inputs 5 pF

Ci (CE) Input capacitance, OF input VieVss 7 pF

Ci W) Input capacitance, write control input 7 pF

Ci (RAS) Input capacitance, RAS input i=1MHz 7 pF

L Vi=25mVrms

ClI (CAS) Input capacitance, CAS input 7 pF

Ci/0 Input/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 M5M418160D-5,-55 | M5M418160D-6,-6S | M5M418160D-7,-7S Unit
Min Max Min Max Min Max

tcac Access time from CAS (Note 7,8) 13 15 20 ns

tRAC Access time from RAS (Note 7,9) 50 60 70 ns

taa Columu address access time (Note 7,10) 25 30 35 ns

tcPA Access time from CAS precharge (Note 7,11) 30 35 40 ns

toEA Access time from OE (Note 7) 13 15 20 ns

toLz Qutput low impedance time from CAS low (Note 7) 5 5 5 ns

toFF Output disable time after CAS high (Note 12) 13 15 15 ns

tOEZ Output disable time after OE high (Note 12) 13 15 15 ns
Note 6: An initial pause of 500ps is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles containing a RAS

©®

10:
11:
12:

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 required after prolonged periods (greater than 16.4ms)
of RAS inactivity before proper device operation is achieved.

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

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

: Assumes that tRCD>tRCD(max) and tASC>tASC(max).
: Assumes that tRCD<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.

Assumes that tRAD>tRAD(max) and tASC<tASC(max).

Assumes that tCP<tCP(max) and tASC>tASC(max).

tOFF(max) and tOEZ (max) defines the time at which the output achieves the high impedance state (I0UT< | £10pA I} and is not reference to VOH(min)
or VOL(max).

MITSUBISHI Apr. 1998
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M5M418160DJ, TP-5,-6,-7,-55,-6S,-7S

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

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh and Fast-Page Mode Cycles)
(Ta=0~70°C , \cc=5.0V £10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M418160D-5,-5S | M5M418160D-6,-65 | M5M418160D-7,-7S 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
tRCD Delay time, RAS low to CAS low (Note 15) 18 37 20 45 20 50 ns
tcRP Delay time, CAS high to RAS low 10 10 10 ns
trRPC Delay time, RAS high to CAS low 0 0 0 ns
tCPN CAS high pulse width 10 10 10 ns
tRAD Column address delay time from RAS low (Note 16) 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 17) 0 10 0 10 0 10 ns
tRAH Row address hold time after RAS low 8 10 13 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
tpzo 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
topb Delay time, OE high to data (Note 19) | 13 15 15 ns
tT Trgnsition tlme (Note 20) 1 50 1 50 1 50 ns

Note 13: The timing requirements are assumed {T=5ns.
14: VIH(min) and VIL(max) are reference levels for measuring timing of input signals.
15: tRCD(max) is specified as a reference point only. If tRCD is less than tRCD(max), access time is {RAC. If 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>IRAD(max) and tASC<tASC(max), access time is controlled exclusively by tAA.
17: tASC(max) is specified as a reference point only. If tRCD>IRCD(max) and tASC>tASC(max), access time is controlled exclusively by tCAC.
18: Either tDZC or tbzO must be satisfied.
19: Either tcDD or toDD must be satisfied.
20: tT is measured between VIH(min) and VIL(max).

* : Applicable to self refresh version (M5M418160DJ, TP-5S,-6S,-7S : option) only

Read and Refresh Cycles

Limits
Symbol Parameter M5M418160D-5,-55 | M5M418160D-6,-6S | M5M418160D-7,-7S Unit
Min Max Min Max Min Max
tRC Read cycle time 90 110 130 ns
tRAS RAS low pulse width 50 10000 60 | 10000 70 | 10000 ns
tcas CAS low pulse width 13 10000 15 | 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
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 (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 satisfied for a read cycle.
5
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M5M418160DJ, TP-5,-6,-7,-5S,-6S,-7S

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

Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M418160D-5,-55 | M5M418160D-6,-6S | M5M418160D-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
tesH 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
twcH Write hold time after CAS low 8 10 15 ns
towL CAS hold time after W low 13 15 20 ns
tRwWL RAS hold time after W low 13 15 20 ns
twp Write pulse width 8 10 15 ns
tps Data setup time before CAS low or W low 0 0 0 ns
tDH Data hold time after CAS low or W low 10 15 15 ns
tOEH OE hold time aftng Jow 13 15 20 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M418160D-5,-5S | M5M418160D-6,-6S | M5M418160D-7,-7S Unit
Min Max Min Max Min Max

tRWC Read write/read modify write cycle time (Note22) | 131 155 180 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
tcwp 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
tps Data setup time before W low 0 0 0 ns
tDH Data hold time after W low 10 10 15 ns
toEH OE hold time after W low 13 15 15 ns

Note 22: tRWC is specified as tRWC(min)=tRAC(max)+tODD(min)-+tRWL(min)+IRP (min)+5tT.
23: twcs, towb, tRWD and tAWD and, tCPWD are specified as reference points only. If tWCs2twcs(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. If tcwD>tCWD(min), tRWD>tRWD(min), tAWD>tAWD (min) and tCPWD>{CPWD(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 M5M418160D-5,-55 | M5M418160D-6,-6S | M5M418160D-7,-7S Unit
Min Max Min Max Min Max
tPc 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: tCP(max) is specified as a reference point only.

MITSUBISHI Apr. 1998
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M5M418160DJ, TP-5,-6,-7,-55,-6S,-7S

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

CAS before RAS Refresh Cycle (Note 27)

Limits
Symbol Parameter M5M418160D-5,-5S | M5M418160D-6,-6S |M5M418160D-7,-7S | it
Min Max Min Max Min Max
tesr CAS setup time before RAS low 10 10 10 ns
tcHR CAS hold time after RAS low 10 10 15 ns

Note 27: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by "S" after speed item, like -5S/ -6S/ -7S. The other characteristics and requirements than the below are
same as normal devices.

TIMING REQUIREMENTS (Ta=0~70°C, \cc=5.0V £10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M418160D-5S | M5M418160D-6S | M5M418160D-7S | ypit
Min Max Min Max Min Max
trass Self Refresh RAS low pulse width 100 100 100 Hs
trPs Self Refresh RAS high precharge time 90 110 130 ns
tcHs Self Refresh RAS hold time - 50 - 50 - 50 ns
trRsr Read setup time before RAS low 10 10 10 ns
trRHR Read hold time after RAS low 10 10 15 ns

SELF REFRESH ENTRY & EXIT CONDITIONS

(1) In case of distributed refresh
The last / first full refresh cycles (1K) must be made within tNs / tsn before / after self refresh, on the condition of tNs<16.4ms and

tsN<16.4ms.
tNS tsN
fffffffffffff RN I
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<1K/16.4ms > <1K/16.4ms >

(2) In case of burst refresh

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

NS tsN

e e
l Il Il | L Il Il
BURST REFRESH BURST REFRESH
<1K/ 16.4ms> <1K/16.4ms>
! Apr. 1
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M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Timing Diagrams (Note 28)
Read Cycle

tRC

o VIH—
RAS
ViL —

ViH
LCAS /UCAS
ViL

ViH

Ao~Ag
ViL

tRAS

tRP

tRSH

tcsH

tRCD

tASR

tcas

tRAD tcaH

tRAL

tRAH
> tasc

ROW

ADDRESS

pl

COLUMN
ADDRESS

7

tRCcs

tASR

ROW
ADDRESS

tRRH

ViH—

g

ViL =~

ViH
INPUTS

IL
DQi-DQis

VOH —
OUTPUTS

tbzc

Hi-Z

tRCH

tcob R

Hi-Z

VoL —

tOFF

DATA VALID

tbzo toeA

tocH

ViH—
ViL —

toRH

tOEZ

tobp

Note 28

Indicates the don't care input.

VIH(min.)<VINSVIH(max) or VIL{min.)<VINSVIL(max)

Indicates the
invalid output.

Indicates the skew of the two inputs.
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M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

MITSUBISHI LSIs

Upper / (Lower) Byte Read Cycle

RAS

UCAS
(or LCAS)

[CAS
(or UCAS)

Ao~Ag

g

INPUTS
DQi-DQs

(or DQe-DQi16)

tRC

tRAS

tRP

VIH — %\

ViL —

tRSH

tcsH

tRCD

tcas

tCPN

ViH —

ViL —

tcaH

tRPC tcRP

ViH —

tRAL

ViL —

tAsr

ViH - ROW

ADDRESS
-

ViL —

COLUMN
ADDRESS

tRCS

tAsr

ROW
ADDRESS

tRRH

tRCH

ViH -
ViL —

ViH —

IL —

VOH —

OUTPUTS H 2
L VoL —
tbzc tcac tcop
INPUTS Hi-2
ViL = taa toFF
DQe-DQ16
( or DQi1-DQs) teLz
VOH — ) r /a
OUTPUTS Hi-2 { 'NVAL'E>< DATA VALID
L VoL — N DATA /N
tRAC
¥ toEZ
tbzo tOEA tobp
__ VIH - tocH s
OE \ /
ViL — -
toRH
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M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Write Cycle (Early write)

twe
tRAS trP

VIH-" o
RAS \ / \

ViL — 4

tcsH
tRPC
tcrP tRCD tRSH
tcas

I L
UCAS /LCAS

ViL —

tASR tRAH tasc tcaH tASR
Ao~As ViK — x# ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
ViL — <
twcs tweH

_ ViH — \ ' >
w /

ViL — ‘ B,

tDs toH
ViH —
INPUTS DATA VALID

ViL —
DQi-DQis

VoH - Hi-Z

OUTPUTS

VoL —

OF VIH —

ViL —
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M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

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

twc

tRAS tRP

VH- 7 r m
RAS ViL - \ 7/ \

tcsH

tRCD tRSH tRPC tcRP

tcas

UCAS ViH
(or LCAS)  viL

tRPC tcrRP
LCAS ViH
(or UCAS) vy
tASR tRAH tasc tCAH tASR
Ao~As ViH ="\ ROW COLUMN ROW
ViL — g ADDRESS ADDRESS ADDRESS
twes tweH
o ViH —
" \ /
ViL —
— ViH
INPUTS
ViL
DQ1-DQs
(or DQe-DQ16)
VoH — Hi-Z
OUTPUTS
L VoL —
tos toH
I ViH
INPUTS v DATA VALID
I
DQs-DQis
(or DQ1-DQs)
VOH — Hi-Z
QOUTPUTS
L VoL —
o ViH
OE

ViL

MITSUBISHI Apr. 1998
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Write Cycle (Delayed write)

twe

tRAS

tRP

ViH - ﬁ\

RAS ViL -

tcsH

{CRP

tRCD

tRSH

tcas

ViH -

UCAS/LCAS
ViL —

tasr tRAH

tRPC

tasc

tcaH

Ao~Ag

VHi—-::><L ROW
ViL — g ADDRESS

COL

UMN

ADDRESS

|

ViH - ///
ViL —

7

ViH -

INPUTS
ViL —

DQi-DQis

VOH —
OUTPUTS

tRCcs

twcH

tASR

ROW
ADDRESS

tbzc

tbzo

tDs

tDH

DATA VALID

VoL —

toEz

A

tobp

- VIH -
OE \\\
ViL -

12

MITSUBISHI
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(Rev.1.0)

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

MITSUBISHI LSIs

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

RAS
ViL —

VIH — ﬁ\

tRAS

tRP

tcsH

tRCD

tRSH

UCAS ViH

(orLCAS) i

tcas

tRPC  tCRP

N

tRPC

LCAS Vi

(or UCAS) viL

tasr tRAH

tasc

tcaH

Ao~Ag

VIH - ><L
ViL — =

ROW
ADDRESS

COLUMN
ADDRESS

tewL

tRWL

ViH —

g

ViL —

ViH
INPUTS
ViL

DQ1-DQs
or DQe-DQ1s)

VOoH —
OUTPUTS

—_

tRCcs

tASR

ROW
ADDRESS

4\ twp
7

twcH

VoL —

ViH
INPUTS
ViL

DQe-DQis
(or DQ1-DQs)

Vo
OUTPUTS
VoL —

VIH—\
OE ViL —

MITSUBISHI
ELECTRIC
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS R tRP
VIH- — r ~
RAS ViL — \r 7/ —
tcsH
tRPC
tCRP tRCD tRSH
tcas
 VH-
UCAS / LCAS
ViL —
tRAD
tasr tRAH tasc tcAaH tasr
AomAo VIH-"N/" Rov COLUMN ROW
ViL — g ADDRESS ADDRESS ADDRESS
tcwb towL
tAwD
tRWD tRWL
o ViH — )
W ViL — / tRCs \ 1/
tRAC twp
tbzc tcac
taa tos toH
VIH - Hi-Z
INPUTS DATA VALID
ViL —
DQ1-DQis tclz
VOH — : ;
Hi-Z A Hi-Z
OUTPUTS ' V,Qg’é}, '
toEA
tobD
tozo tOEH
toEz
VIH - R -
ViL — -

14
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

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

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

Ao~Ag

|

INPUTS

DQ1-DQs

—_

INPUTS

DQs-DQis

—_

OUTPUTS

OUTPUTS

ViL —

ViIH ——*\

tRWC

tRAS

tRP

tcsH

tRCD

tRSH

tcas

tRPC

RPC
t tCRP

tAsR tRAH

tAsc

tCAH

ROW
ADDRESS

COLUMN
ADDRESS

tcwp

tAwD

tRWD

ViH —
ViL —

ViH
ViL

or DQo-DQ1s)

VOH —

tRcs

tRAC

tcwL

tRWL

tASR
—>

ROW
ADDRESS

twp

VoL —

ViH -

ViL —

or DQ1-DQs)

VOH —

tbzc

tAA

Hi-Z

tDH

tcac

VoL —

tbzo

ViH —
ViL —

DATA VALID

Hi-Z

tOEH

MITSUBISHI
ELECTRIC

Apr. 1998




(Rev.1.0)

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

MITSUBISHI LSIs

RAS-only Refresh Cycle

tRC

VIH- 7

RAS \
ViL —

tcrRP

tRAS

tRP

tRPC

 VH-
UCAS/LCAS
ViL —

tAsR

ViH —
Ao~Ag
ViL —

|

INPUTS

DQi1-DQis

VOH —
OUTPUTS

ROW
ADDRESS

tRAH

tASR

ROW
ADDRESS

L VoL —

ViH —
ViL —

MITSUBISHI Apr. 1998
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(Rev.1.0) MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

tRC tRC

tRP

tRP

tRPC tcrRP
ViH —
UCAS / LCAS
ViL —
tASR
ViH —
Ao~Ag ROW
ViL — ADDRESS
tRCH —»| ’&
ViH - N\
w ViL —
tOFF
tcbD
ViH —
INPUTS

Hi-Z

toEz

tobp

* : Applicable to self refresh version (M5M418160DJ, TP-5S,-6S,-7S : option) only
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MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-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

tRAS

tRAS

tRP

VIH - -
RAS / \
ViL — =

L

UCAS ViH — fCHR -
(orLCAS) ;- g
LCAS ViH -
(or UCAS) vy -
tASR
VIH —  now
Ao~Ae ADSSEVSS
ViL — .
tRCH
bl
VIH — A\
w ViL —
toFF
ViH —
INPUTS
ViL —
DQ1-DQs
(or DQe-DQi16)
VOH —
OUTPUTS
VoL —
tOFF
ViH — >
INPUTS
ViL —
DQs-DQis toEz
(or DQ1-DQs)
VoH — i
OUTPUTS HZ
VoL —

tobp

ViH -
OE /
ViL —

* : Applicable to self refresh version (M5M418160DJ, TP-5S,-6S,-7S : option) only
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(Rev.1.0)

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

MITSUBISHI LSIs

Hidden Refresh Cycle (Read) (Note 29)

ELECTRIC

tRG . trc
tRAS trP | tRAS trP
ViIH- X  \_ = B
Ans \ / N \
ViL - r o _
tRPC
tRCD tRSH
tcrP
 VH-
UCAS /LCAS
ViL —
tRAD
tASR RAH tasc
—p t ¢ » tcaH tASR
4 .
ViH-"\/" Row COLUMN ROW
Ao~Ae ADDRESS ADDRESS ADDRESS
VL - v
tRAL tRRH
tRCS
VIH - ' X
VL - / \
, tbzc
Hi-Z
tAA
tcAC
tRAC toFF
v toLz
OH — Hi-Z
OUTPUTS { >< DATA VALID S
VoL — -
tbzo toEA toEz
tobp
toRH
o VIH - )
ot \ /
VL - -
Note 29: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
MITSUBISHI Apr. 1998
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(Rev.1.0) MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Upper / (Lower) Hidden Refresh Cycle (Byte Read) (Note 30)

tRe . tRC
tRAS tRP tRAS tRP
VIH - ﬁ\ /L—% \
RAS VIL — r 7 \r
tRCD tRSH
tCHR
UCAS *\
(or LCAS) r
tcrp tcrp
LCAS
(or UCAS)
tRAD
tASR tRAH tasc tcAH tASR
Ac~A COLUMN ROW
oA ADDRESS ADDRESS
tRCS
tRAL tRRH
_ VIH - il
W /
VIL —
7 VIH -
INPUTS
VL -
DQ1-DQs
(or DQe-DQi16)
VOH — ;
OUTPUTS Hiz
VoL —
VIH — Hi-Z
INPUTS
ViL —
DQe-DQis tOFF
(or DQ1-DQs)
VOH —
OUTPUTS DATA VALID s
L VoL -
toEZ
tobb
a—
VIH — :1\ 2
OE ViL — /
Note 30: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
MITSUBISHI Apr. 1998
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(Rev.1.0) MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Fast Page Mode Read Cycle

tRAS tRP

tcsH tPc tCPRH

VIH- "

RAS ViL — \T

tcrP tRCD
tRAD tRAL
tasr | | tRAH tasc tcAH ASC {CAH
| > t < tcAH tasc tasr
roo ViH — ROW COLUMN COLUMN ~ Row
0~A9 ViL — ADDRESS ADDRESS-1 ADDRESS-2 VADDRESS
‘ tRRH
AA
tRCH
tRGS N tRCH
VIH — 3
w Vi tRCH \
L=
v tcop tozc tcop \ tozc
H— Hi-Z :
INPUTS ()
ViL — ¥
DQ1-DQs tcac fcac tcAC toFF
_ —
oLz LOFF ¢-»| toLz tOFFie-»] toLz »
OUTP\(J?rHS_ Hi-Z " DATA' ] © TbaTA’ '\ DATA |
Vol — o VALID-1 J o VALID-2 7[ VALID-3 g
tAA
tRAG tcpa tcPa
toﬂ
toEz toEz
toez tbzo PEN tbzo toEA >
tbzo tOEA tobp
tocH
-

- VIH — )
OE \
ViL —

MITSUBISHI Apr. 1998
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Upper / (Lower) Fast Page Mode Read Cycle

tRAS tRP
{CPRH
tcsH tPc
VIH-"
RAS \
ViL — -
tcRP tRCD tcas tcp tcas tcp
e N /N /
(or LCAS)y — 4 s ]
tcrP
[CAS VH-
(or UCAS)V”_ _
tRAD tRAL
tAfE, ‘t_RfH tasc tGAH tAsC tcaAH tasc toaH tASR
Ao~A COLUMN COLUMN ROW
0~A8 ADDRESS-1 ADDRESS-2 \ADDRESS
tRRH
tAA tAA
tRCcs tRCH  tRCS tRCH ' tres
_ VIH — Y
w _/ tRCH \
ViL —
VIH —
INPUTS
DQi-DQs VIt ~
(or DQe-DQ16)
VOH — Hi-Z
BTPUTS
VoL~ tbzc
tbzc tcoD
VIH — ’ A
INPUTS Hi-2 Qgg
ViL — v
tcAC tcAC
DQs-DQ1s toFE toac toFF (JoFF
(or DQ1-DQs) —> tclz el toLz
VOH — oLz —» a pl r p r pl
OUTPUTS Hi-Z DATA DATA L DATA
VoL — VALID-1 VALID-2 VALID-3
S N ~ torH M - 7
taa L tcpa L tcPA
tRAC toEZ
{OEA <
tbzo tOEA
tobp
Vi 3 tocH tocH -
oF \S //
ViL — -

MITSUBISHI
ELECTRIC
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(Rev.1.0) MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-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-""

AAS \ tRSH / \
ViL —

tCRP tRCD

VIH—
UCAS /LCAS
ViL —
tASR | | tRAH
< len tAsG tcAH tasc | tcaH tASﬁ’ tcAH tAsR
Ao~As VIH="\/ row COLUMN COLUMN COLUMN ROW
ViL — vADDRESSj ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
VIH —
7 twcH
w \
ViL — /
o, o By o By
[ VH- - R R
INPUTS DATA VALID-1 DATA VALID-2 DATA VALID-3
- =7
DQ1-DQ1e
VOH — )
OUTPUTS Hi-2
L VoL-—
o VIH —
OE /
ViL —
MITSUBISHI Apr. 1998
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(Rev.1.0) MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

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

tRAS
tRP
tosH trc

VH- 7 B
FAS \ tRSH / \_

ViL — = 4

toRP tReD tcas tcp tcas tcp tRPC tcrp

UCAS ViH- i ] 3 tcas
(or LCAS) / \

ViL — + =

tcRP
tRPC tcrP

LCAS VH-
(or UCAS)
ViL —

tasr tRAH

tasc tCAH tAsc tasc ASR

—p e tcAH tCAH t
ViH="\f COLUMN i

Ao~Asg ROW COLUMN COLUMN ROW
ViL — rADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 rADDRESS

VIH —

=

tweH | /

ViL —

VIH —
INPUTS
ViL —

DQ1-DQs
or DQe-DQ1s)

—_

VoH — i
OUTPUTS Hi-2
VoL —

tDs tDH tDs tDH tps tDH

-
DATA VALID-2

"

VIH —
INPUTS
ViL —

DQe-DQ16
(or DQ1-DQs)

DATA VALID-1 DATA VALID-3

VOH — "
OUTPUTS Hiz
VoL —

_ VIH —
OE /
ViL —

MITSUBISHI Apr. 1998
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Fast Page Mode Write Cycle (Delayed Write)

VH-"

RAS
ViL —

VIH —
UCAS/LCAS

tCRP

tRSH

tRAS

tcsH

tPC

tRP

tRCD

tcas

tcp

ViL — i

VIH —
Ao~Ag
ViL —

VIH —

g

ViL —

VIH
INPUTS
ViL —

DQ1-DQ1e
VOH —

OUTPUTS
VoL —

VIH =
ViL —

tASR

tRAD

tRAH
>

tCAH

ROW

r
:><VADDRESS

COLUMN
ADDRESS-1

tcLz

tcas

tRPC

tasc tcAH

COLUMN
ADDRESS-2

twecH

m

Hi-Z

L | IRwL

tASR

ROW
ADDRESS

2

tbzo

toEZ

tobp

toEH

/

tOEH

25
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(Rev.1.0)

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

MITS

UBISHI LSIs

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

VIH—
RAS ViL —
UCAS VH
(or LCAS)

ViL
LCAS VIH

UCAS

for \/n_

VIH —
Ao~Ag

ViL —
o VIH—
w

ViL

VIH
WPUTS
ViL

DQ1-DQs

(or DQe-DQi16)

VOH —

tcwL
>

twp

tewL

Hi-Z

tRSH K
tRAS 7
g tRP
tcsH tPC
R - N
\ 7/ \_
tRPC
tcrp treD tcas tcp tcAs
N - B! /
\r 1/ \r =
tRPC
tcRP
tRAD
tasr tRAH tasc tCAH
] tasc tcAH tASR
s ml - .
ROW / COLUMN COLUMN ROW
tADDRESSj ADDRESS-1 ADDRESS-2 4 ADDRESS
tRCS twcH tRcs

twp

BJTPUTS
VoL —

VIH
INPUTS
ViL

DQe-DQis
(or DQ1-DQs)

VOH —
OUTPUTS
VoL —

VIH —\
ViL —

tDs

tDH

DATA

tclz

VALID-1

m

Hi-Z

tDH

DATA
VALID-2

toEZ

tobp

toEz

tOEH

tOEH

tobp

\/

AN

26
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MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

(Rev.1.0)

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

tRAS

tRP

Vi — tcsH tRSH o -
RAS \ / \

ViL — -

tPRWC N
tCcRP tRCD tcas thee

VIH —
UCAS/LCAS

ViL —

tRAD
tASR ﬁAH tASC tCAH tasc, tcAH tASR

Ao~Ao Vik - "~ Row COLUMN " CoLUMN ROW

VIL — rADDRESS ADDRESS-1 g ADDRESS-2 ADDRESS

tRCs twcH o | trcs twecH
r tawb tawp o
y 3 tewL
IH—

w / tew tewp \ tw,

ViL — 4

tRAC
tAA
tcac tDH
—
- DATA
FPUTS VALID-1
ViL — =
1-DQi1s tolz
DATA DATA
VoH — VALID-1 Hi-Z VALID-2
OUTPUTS
VoL — toea tOEA
tozo toEZ toEH toEZ tOEH
tobD
tobD
VIH— - m - X
ViL —
MITSUBISHI Apr. 1998
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)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-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
tRP
tesH tRsH
VIH — g r m
RAS ViL — \ / \
tPRWC tRPC
tRCD tcas tcp tCAS
UCAS  ViH-— A\ / 4\ /L
(or LCAS)V”_ _ - §
tRPC
tcRP tcrRP
LCAS VIH —
{or UCAS)
ViL —
tRAD
[ASR tRAH tasc tcAH tasc tCAH tASR
COLUMN COLUMN ROW
Ao~Ae ADDRESS-1 ADDRESS-2 ADDRESS
twecH tRes twek
tawD tcwL tawp >
—» tcwL
VIH — s g ¢ /
W tcwp WP
w ViL — / tcwb \ y
INPUTS
DQi-DQs
(or DQe-DQ16)
VOH — .
OUTPUTS Hi-2
VoL - tAA tAA
tozc [CAC ips| | ton , tDZC tcac DS toH
- e
tRAC
VIH — ”
DATA DATA
FPUTS VALID-1 VALID-2
ViL — ~
DQe-DQ16
(or DQ1-DQs) tclz (4
VoH ﬁx A f\/ \D/ﬁ[lﬁ 2
- VALID-1 Hi-Z 1 -
BJTPUTS ' ><
VoL - tOEA i
tOEA
toEZ
toez toEH
toDD tOEH
tobp
VIH — o B r
oF \sggg\zg\ / \
ViL —
MITSUBISHI Apr. 1998
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Self Refresh Cycle*

tRP

tRPS

o VIH -
RAS /
ViL —

tRPC

 VH-
UCAS/LCAS /
ViL —

r m
\ tRASS / \
~ &

tRPC tcRP

22

tRSR

(E

tAsr

ROW
ADDRESS

tRHR

ViH
Ao~Ag
ViL
tRCH
- VIH-
w
VIL—
tOFF
ViH —
INPUT
ViL —
DQ1-DQis
VoH
OUTPUT
VoL
toEz

- VIH -
OE /
ViL -

* : Applicable to self refresh version (M5M418160DJ, TP-5S,-6S,-7S : option) only
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(Rev.1.0)

MITSUBISHI LSIs

M5M418160DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Upper / (Lower) Self Refresh Cycle *

VIH —

- r r \
RAS / \ tRASS 5/ \_
ViL — x 22 d

UCAS VIH—
(orLCAS) , -
LCAS ViH -

(or UCAS) v, —

ViH
Ao~Ag
ViL

g

ViL—

VIH
INPUT
ViL

DQi-DQis

OUTPUT

tRP tRPS

tRPC

tRPC tcRP

tRPC tcRP

tRCH tRSR tRHR

VIH-

VOH —

VoL —

{OFF

Hi-Z

* : Applicable to self refresh version (M5M418160DJ, TP-5S,-6S,-7S : option) only
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