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M5M416165DJ, TP-5,-6,-7,-55,-6S,-7S
EDO (HYPER PAGE ) MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM
DESCRIPTION

This is a family of 1048576-word by 16-bit dynamic
RAMS with EDO(Extended Data Out : Hyper Page) mode
function, 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.

PIN CONFIGURATION (TOP VIEW)

FEATURES

RAS CAS |Address OE Cycle dPower
Type name time time |time time time Iﬁglr?a-
(max.ns) | (max.ns) |(max.ns) [(max.ns) |(min.ns) |(typ.mW,

M5M416165DXX-5,55 50 13 25 13 920 540

M5M416165DXX-6,6S 60 15 30 15 110 430

M5M416165DXX-7,7S 70 20 35 20 130 385

XX=dJ,TP

® Standard 42 pin SOJ,50 pin TSOP

® Single 5.0V +10% supply

® Low stand-by power dissipation
5.5mW (Max) ----------------

® Low operating power dissipation

CMOS Input level

M5M416165DxX- 5,58 -----=-—----- 660.0mW (Max)
M5M416165Dxx- 6,68 ------------- 525.0mW (Max)
M5M416165DxxX- 7,7S -------=----- 470.0mW (Max)

¢ EDO mode , Read-modify-write,RAS-only refresh
CAS before RAS refresh, Hidden refresh capabilities

® Early-write mode , W and OE to control output buffer
impedance

o All inputs, output TTL compatible and low capacitance
4096 refresh cycles every 64ms (Ao ~ A11)
4096 refresh cycles every 128ms (Ao ~ A11) *

* : Applicable to self refresh version
(M5M416165DXX-5S,-6S,-7S:option) only

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

PIN DESCRIPTION

Pin Name [Function
Ao-A11 Address Inputs
DQ1-DQ1s JData Inputs / Qutputs
RAS |[Row Address strobe Input
UCAS Upper Byte Control
Column Address Strobe Input
LCAS I(-:z‘lnl,ﬁrr!r? ‘It\tgd?:g;rgirobe Input
W Write Control Input
OE Output Enable Input
Vee |Power Supply (+5.0V)
Vss IGround (0V)

Vee[d o/ 2]Vss
D1} FlpaQis
DQ2[5] [XlDQ15
DQ3[] [=]lDQ14
pasf[Z] =]DQ13
Vee [£] ;7]Vss
pas[] = lDQ12
pas[E] 2 =lbQ11
pa7E] & Ebato
pasE] o [Elpao
NC [T > Enc
NC 2] o 51LCAS
wE g [ucks
RAS[] ] OE
a1l 2] A9
A10[E] [z7] A8
A0 7] A7
Al 2] A6
A2 . 7] A5
A3 B 42pin %M
Vee [E] 2] Vss

Vee [0
DQ1[F]

DQ2[F]
DQ3[7]
DQ4[F]
Vee [6]
DQ5
DQ6
pa7[E]
DQs
NC [

NC [5]
NC [
W
RAS [}
A11[E]
A0F]
A0 ]
Al E]
A2 E]
A3 E]

d1ds99vINSIN

Vece E

Outline 42PON-A (400mil SOJ)

[0]Vss
[4]DQ16
[48]DQ15
DQ14
[46]DQ13
[%5]Vss
[42]DQ12
43 ]DQ11
21DQ10
1 1DQ9
0 [NC

]NC
BS]ILCAS
1 UCAS
53] OE
32] A9
3T] A8
] A7
2] A6
2s] A5
A4
26]Vss

Outline 50P3G-F (400mil TSOP Normal Bend)
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EDO (HYPER PAGE ) MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

FUNCTION

The M5M416165DJ, TP provide, in addition

to normal read, write, and read-modify-write operations,

Table 1 Input conditions for each mode

a humber of other functions, e.g., EDO mode,
RAS only refresh, and delayed-write. The input conditions
for each are shown in Table 1.

Inputs Input/Output
Operation — — P i Refresh Remark
RAS LCAS UCAS w OF DQ1-DQ8 |DQ9~DQ16
Lower byte Read ACT ACT NAC NAC ACT VLD OPN YES
EDO
Upper byte Read ACT NAC ACT NAC ACT OPN VLD YES mode
Word Read ACT ACT ACT NAC ACT VLD VLD YES identical
Lower Byte Write ACT ACT NAC ACT NAC DIN DNC YES
Upper Byte Write ACT NAC ACT ACT NAC DNC DIN YES
Word write ACT ACT ACT ACT NAC DIN DIN YES
RAS-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 B B B B B
ROW ADDRESS Ve (5.0V)
STROBE INPUT RAS CLOCK GENERATOR
LOWER BYTE CONTROL
CIRCUIT Vss (OV
COLUMN ADDRESS STROBE INPUT LCASV ( )
UPPER BYTE CONTROL s LOWER o i z 21— |
COLUMN ADDRESS STROBE INPUT — - _ ; < E
SEt pa1
=0 =2
WRITE CONTROL — upPER | [&°9@ ‘ DQ2
weutr W T ! ! LOWER DATA
hd ! | INPUTS / OUTPUTS
k=g | |
g W 2 . !
=0u
e <> )pas
’ agsl |
2am
y moar | o>
COLUMN DECODER A
/ AD - pra—
MOy ¥ Y - w 2l |
e 2 w b
A2 SENSE REFRESH 245 9
A3 =& AMPLIFIER &1/0 CONTROL | ® = - o ‘ ba1o
A4 E T ! ! UPPER DATA
23 i hd w ! INPUTS / OUTPUTS
A5 [+] e | | = I |
ADDRESS INPUTS-< A6 : @ gl 59 ! |
w | aOuw .
E 21 MEMORY CELL L& g I DQ16
A7 daolla-] 81 251
g €2 an| 2 | (16777216BITS) Es3
. z |
A9 el Q
A10 ; 'OE OUTPUT ENABLE
A1 INPUT
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EDO (HYPER PAGE ) MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage 1~7 \'4
Vi Input voltage With respect to Vss -1-~7 Vv
vo Output voltage -1-~7 A
lo 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=0~70°C,unless otherwise noted) (Note 1)
Limits .
Symbol Parameter - Unit
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 Vv
Vss Supply voltage 1] 1] 0 \'/
ViH High-level input voltage, all inputs 2.4 5.5 A
ViL Low-level input voltage, all inputs -1.0** 0.8 \i
Note 1 : All voltage values are with respect to Vss
« 1 VIL(Min) is -2.0V when undershoot width is less than 25ns.(The width is defined as the period when the voltage level is below Vss.)
ELECTRICAL CHARACTERISTICS (Ta=0-~ 70°C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted) (Note 2)
Symbol P t Test diti Limits Unit
mbol arameter
Y est conditions Win Tvp Max ni
VoH High-level output voltage loH=-5.0mA 2.4 Vee v
VoL Low-level output voltage loL=4.2mA 0 04 v
loz Off-state output current Q floating OV < Vour <5.5V -10 10 HA
h Input current OV < ViN < 5.5V, Other inputs pins=0V | -10 10 HA
M5M416165D-5,55 | Ras CAS i 120
Average supply current RAS, CAS _cycllng mA
lec1av) | from Vee operating M5M416165D-6,6S | tRe=twc=min. 95
(Note 3,4,5) [ Msma16165D-7,75 | OUTPUt open 85
RAS= CAS =Vin, output open 2 A
m
Icc2 Supply current from Vcc , stand-by (Note 6) RAS= CAS > Vec -0.2 V 1
output open 03*
M5M416165D-5,5S | 57 . ey 120
Average supply current RAS cycling, CAS= Vi
lec3av) | from Vee refreshing M5M416165D-6,6S | trc=min. 95 mA
(Note 3,5) | M5M416165D-7,7S output open 85
:\veras;e supply current M5M416165D-5,5S RAS=ViL, CAS cycling 165
Iccaav) E’g'g Mc:de M5M416165D-6,6S | trc=min. 130 mA
(Note 3,4,5) | M5M416165D-7,7s | OutPut open 110
A I — -—
fr‘:rer:?: csupp y current M5M416165D-5,55 | GAg before RAS refresh cycling 120
lockav) | EAS before RAS refresh | M5M416165D-6,65 tnct=mtm. 95 mA
mode (Note 3) | M5M416165D-7,7 | O1/PU! oPen 85
Stand-by:
RAS>Vce-0.2V
CAS>Vcc-0.2V or CAS<0.2V
CAS before RAS refresh:
Average supply current RAS cycling CAS<0.2V or
lccaany* | from Vee M5M416165D (S) CAS before RAS refresh cycling 600 pA
Extended - Refresh cycle W=0.2V or >Vce-0.2V
(Note 6) OE<0.2V or >Vcc-0.2V
AD ~ A9<0.2V or >Vce-0.2V
DQ=open, TRC=125s,
TRAS=TRASmiIn. ~ 1us
Average supply current
lccsav) * | from Vee M5M416165D (S) RAS = CAS <0.2V 400 HA
Self - Refresh cycle

*

: Applicable to self refresh version (M5M416165DXX-5S,-6S,-7S:option) only
Note 2: Current flowing into an IC is positive, out is negative.

3: lce1 (AV), lee3 (AV) and Icc4 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Icc1 (AV) and Icc4 (AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column Address can be changed once or less while RAS=ViL and LCAS/UCAS=ViH .
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%PAC| ANCE (Ta=0 ~ 70°C, Vec=5.0V + 10%, Vss=0V, unless otherwise noted)

Limits .

Symbol Parameter Test conditions - Unit
Min Typ Max
c® Input capacitance, M5M416165DJ, TP 5 pF
address inputs VieV
— I=Vss

Ci (oE) Input capacitance, OE input f—1MHz 7 pF
Ciw) Input capacitance, write control input \;:25mVrms 7 pF
Ci (RaS) Input capacitance, RAS input 7 pF
Ci (cAs) Input capacitance, CAS input 7 pF
Ci/0 Input/Output capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0-~70°C, Vee =5.0V +10%, Vss=0V, unless otherwise noted , see notes 6,14,15)

Limits
Symbol Parameter M5M416165D-5,5S |M5M416165D-6,6S | M5M416165D-7,7S | Uit

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 Column 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
toHC Output hold time from CAS 5 5 5 ns
tOHR Output hold time from RAS (Note 13) 5 5 5 ns
fcLz Output low impedance time from CAS low (Note 7) 5 5 5 ns
toEz Output disable time after OE high (Note 12) 13 15 20 ns
twez Output disable time after WE low (Note 12) 13 15 20 ns
toFF Output disable time after CAS high (Note 12,13) 13 15 20 ns
tREZ Output disable time after RAS high (Note 12,13) 13 15 20 ns

Note 6: An initial pause of 500s is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles

© ©

10:
11:
12:

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 required after prolonged periods
(greater than 64 ms) of RAS inactivity before proper device operation is achieved.

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

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

: Assumes that tRCD > tRCD(max) and tAsc > tAsc(max) and tCP >tCP(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).

tOEZ (max) ,twEZ(max) ,tOoFF(max) and tREz(max) defines the time at which the output achieves the high impedance state ( louT <|+t10pA|)
and is not reference to VOH(min) or VOL(max).

: Output is disabled after both RAS and CAS go to high.
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TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write ,Refresh, and EDO Mode Cycles)
(Ta=0 ~ 70°C, Vcc = 5.0V £10%, Vss=0V, unless otherwise noted See notes 14,15)

Limits
Symbol Parameter M5M416165D-5,5S | M5M416165D-6,6S | M5M416165D-7,7S| Uit
Min Max Min Max Min Max
iREF Refresh cycle time 64 64 64 ms
tREF* |Refresh cycle time 128 128 128 ms
trRP 'RAS high pulse width 30 40 50 ns
tRCD  [Delay time, RAS low to CAS low (Note16) 18 37 20 45 20 50 ns
ICRP | Delay time, CAS high to RAS low 5 5 5 ns
tRPC | Delay time, RAS high to CAS low 0 0 0 ns
tCPN | CAS high pulse width 8 10 13 ns
tRAD Column address delay time from RAS low (Note17) 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 (Note18) 0 10 0 13 0 13 ns
tRAH Row address hold time after RAS low 8 10 10 ns
tCAH Column address hold time after CAS low 8 10 10 ns
tDZC | Delay time, data to CAS low (Note19) 0 0 0 ns
tpzo Delay time, data to OE low (Note19) 0 0 0 ns
tRDD Delay time, RAS high to data (Note20) 13 15 20 ns
tcbbp Delay time, CAS high to data (Note20) 13 15 20 ns
tODD | Delay time, OE high to data (Note20) 13 15 20 ns
tWED | Delay time, W low to data (Note20) 13 15 20 ns
iT Transition time (Note21) 1 50 1 50 1 50 ns

*: Applicable to self refresh version (M5M416165DXX-55,-6S,-7S:option) only

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

15: ViHgmin) and Viymax) are reference levels for measuring timing of input signals.

16: trepmax) is specified as a reference point only. If trep is less than trepimax), access time is trac. If trep is greater than trepimax), access

time is controlled exclusively by tcac or taa.

17: trab(max) is specified as a reference point only. If tRap > tRaD(max) and tasc< tascmax), access time is controlled exclusively by taa.

18: tasc(max) is specified as a reference point only. If trep > trepmax) and tasc > tascimax), access time is controlled exclusively by tcac.

19: Either tozc or tozo must be satisfied.
20: Either trop or tcop or tobp or twep must be satisfied.
21: tTis measured between ViH(min) and ViL(max).

Read and Refresh Cycles

Limits
Symbol Parameter =M5M41 6165D-5,5S | M5M416165D-6,6S | M5M416165D-7,7S | ypit
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 [cAslow pulse width 8 10000 10 10000 13 10000 | hs
tcsH | CAS hold time after RAS 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 (Note 22) 10 10 10 ns
tRAL |Column address to RAS hold time 25 30 35 ns
tCAL |Column address to CAS hold time 15 18 20 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 tRrRH must be satisfied for a read cycle.
5
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Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M416165D-5,5S | M5M416165D-6,6S | M5M416165D-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 |cAslow 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
tWCS | Write setup time before CAS low (Note 24) 0 0 0 ns
twWCH | Write hold time after CAS low 8 10 13 ns
tCWL [ 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
ibs Data setup time before CAS low or W low 0 0 0 ns
tDH Data hold time after CAS low or W low 8 10 13 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M416165D-5,5S [M5M416165D-6,6S |M5M416165D-7,7S | it
Min Max Min Max Min Max
tRWC |Read write/read modify write cycle time (Note23) 109 133 161 ns
tRAS |RAS low pulse width 75 10000 89 10000 107 10000 ns
tcas CAS low pulse width 38 10000 44 10000 57 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
tCWD [Delay time, CAS low to W low (Note24) 28 32 42 ns
tRWD _[Delay time, RAS low to W low (Note24) 65 77 92 ns
tAWD |Delay time, address to W low (Note24) 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)+topD(min)+tRWL(min)+t RP(min)+4tT.
24: twes, tcwp,trwo and tawp and,tcpwo are specified as reference points only. If twcs > twes(min) the cycle is an early write cycle
and the DQ pins will remain high impedance throughout the entire cycle. If tcwp > tcwb(min), tRwD > tRWD (min), tAwD > tAwD(min) and
tcpwp> tcpwp(min) (for EDO 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.
° MITSUBISHI Apr. 1998
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EDO Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle, -
, Read Write Mix Cycle, Hi-Z control by OE or W) (Note 25)

Limits
Symbol Parameter M5M416165D-5,55 M5M416165D-6,6S M5M416165D-7,7S Unit
Min Max Min Max Min Max
tHPC EDO mode read/write cycle time (Note26) 20 25 30 ns
tHPRWC | EDO mode read write / read modify write cycle time 57 66 79 ns
tDoH Output hold time from CAS low 5 5 5 ns
tRAS RAS low pulse width for read write cycle (Note27) 65 100000 77 100000 92 100000 [ ns
tcp CAS high pulse width (Note28) 8 13 10 16 10 16 ns
1CPRH RAS hold time after CAS precharge 30 35 40 ns
tCPWD | Delay time, CAS precharge to W low (Note24) 45 52 62 ns
tCHOL 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
tHCWD | Delay time, CAS low to W low_after read 28 32 42 ns
tHAWD [ Delay time, Address to W low after read 52 62 72 ns
tHPWD | Delay time, CAS precharge to W low after read 62 72 82 ns
tHCOD | Delay time, CAS low to 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 to their respective EDO mode cycle.
26: tHrc(min) is specified in the case of read-only and early write-only in EDO mode.
27: tras(min) is specified as two cycles of CAS input are performed.
28: tcr(max) is specified as a reference point only.

CAS before RAS Refresh Cycle (Note 29)

Limits
Symbol Parameter M5M416165D-5,-55|M5M416165D-6,-6S[M5M416165D-7,-7S| Unit
Min Max Min Max Min Max
tCSR | CAS setup time before RAS low 5 5 5 ns
tCHR |CAS hold time after RAS low 10 10 15 ns
tCAS |CAS low pulse width 17 17 22 ns

Note 29: 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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SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by "S" after speed item, like -58/-6S/-7S. The other characteristics
and requirements than the below are same as normal devices.

TIMING REQUIREMENTS (Ta=0 -~ 70°C, Vcc=5.0V+£10%, Vss=0V, unless otherwise noted See notes 14,15)

Limits
Symbol Parameter M5M416165D-5S | M5M416165D-6S | M5M416165D-7S |
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
tRsR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 10 15 ns_|

Note 14: The timing requirements are assumed tT=2ns.
15: Vigmin) and Viymax) are reference levels for measuring timing of input signals.

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 <64 ms and tsN < 64 ms.

tns tsn
e A
------------ ITTT-TTT I
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<4K /64 ms > <4K /64 ms >

(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 <64 ms.

tns tsn
Il Il Il | | Il Il i
BURST REFRESH BURST REFRESH
<4K /64ms > <4K /64 ms >
8
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Timing Diagrams (Note 30)

Read Cycle

- tRC -
L iRAS - . trRP
- N
RAS
VIiL—
— tcsH -
tcrRP | [T o tRCD — tRsH | tcRP
1= tCAS |
LCAS /UCAS
L tRAL .
tRAD - <OAL
‘;Asg
A0 ~ A1
_ VIH-
v /
VIiL—
1DZC |«
tRDD
pat ~pate  VH .
(INPUTS) §i-Z
VIL= \REZ
< ICAC o TOFF
— AR {OHR tOHC
DQ1 ~DQ16  VOH-— _ .
(OUTPUTS) Hi DATA VALID Hi-Z ==
voL-
L tRAC il
L tDzO -~ 1OEA tOEZ
- - toen | | [foog
_ VIH- y
OE \
VIL—
= tORH -

Note 30

Indicates the don't care input.
VIH(min)<VIN<VIH(max) or VIL(min)<VIN<VIL(maXx)

Indicates the invalid output.
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Byte Read Cycle
tRC
et >
tRAS tRP
— o — ;
_ VH-
RAS
VIL -
L tcsH ) tCRP
tCRP | | tRCD - tRSH -
LCAS
(or UCAS)
tcAs
o >
UCAS
(or LCAS)
- tRAD tRAL |
-1 = tcAL - tASR
tASR | |tRAH IASC tCAH - <
A ~ A11 ADDRESS ORE
. DDRES ADDRESS
tRRH
tRCS
< > <> tRCH
_ VIH-
w /
VIL -
DQ1 ~ DQ8 VIH
(or DQY ~ DQ16)
(INPUTS) VIL
DQ1 ~ DQ8 i-
(or DQY ~ DQ16) Hi-Z
(OUTPUTS)
1DZC |« teob
{RDD| (= >i
DQ9 ~ DQ16 B
(or DQ1 ~ DQ8) Hi-z
(INPUTS) .
e CAC toHR <] twez
o tAA T tOFF
T toLz toHC
DQY ~ DQ16  yoH_
(or DQ1 ~ DQ8) Hi-Z DATA VALID Hi-Z=
(OUTPUTS) VoL —
L tRAC
L tDzO - tOEA tOEZ
- tocH ol < > toDD
_ VIH- 4
OE /
VIL -
< tORH >
10
MITSUBISHI Apr. 1998
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Early Wri

RAS

LCAS /UCAS

A0 ~ A11

=

DQ1 ~ DQ16
(INPUTS)

DQ1 ~ DQ16
(OUTPUTS)

te Cycle
— twe
e -
- tRAS - tRP
[T~
VIH- \
ViL—
— CSH
tCRP | tRCD | tRSH \ = {CRP
- tCAS =
e -
VIH i
ViL
tASR tASR
p=—
! tRAH tASC j<>| tCAH
ADDRESS
VIL \__AOQ-AT1 A0~A7 ADDRESS
twes| | tWeH o
VIH- \ =
ViL—
L tDH -
VIH
DATA VALID
ViL
VOH-
Hi-Z
voL-—
VIH

ViL

11

MITSUBISHI

ELECTRIC

Apr. 1998



(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Byte Early Write Cycle

L twe -
- tRAS - | _tRP_
_ VIH-—
RAS
VIL—
l tcsH
tCRPA | = tRCD —_ tRSH -
LCAS VH
(orUCAS)
tcrRP
L tcas | [
. VIH-!
UCAS
(or LCAS) ViL
tASR SR
of| |__tRAH tASC <o) tCAH ==
VIH f Angg‘l’zvss b COLUMN f ROW
ADDRESS
A0 ~ A11 VIL AOLATT DRRES ADDRESS
twes| | tWCH -
_ VIH-—
w
VIL—
DQ1 ~ DQ8 VH
(or DQY ~ DQ16)
(INPUTS) VIL
DQ1 ~ DQ8 VOH-—
(or DQ9 ~ DQ16) Hi-Z
(OUTPUTS) VoL -
DQ9 ~ DQ16 VH
(or DQ1 ~ DQ8) DATA VALID
(INPUTS) VIL
DQ9 ~DQ16  VOH_
(or DQ1 ~ DQ8) Hi-Z
(OUTPUTS) VoL —
OE

MITSUBISHI
ELECTRIC

Apr. 1998



(Rev.1.0) MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Delayed Write Cycle

— twe —
- tRAS ] | R
—
o N — /
RAS \
ViL - —
— tcsH || | tcrP
CRP | _  tReD - tRSH o
o 1= tcAs |
VIH 's
LCAS /UCAS
viL \
ASR RAH CAH
! lt = tASC’e — t - tASR
v ADDRESS ADDRESS o
AO ~ A11 viL RO-AT] DDRES ADDRESS
towL
tRCS WLy,
twp
_ VIH-
w /
ViL - N
tDH
pDQ1 ~DQi6  VH DATA
(INPUTS) VALID
VIL
DQ1 ~ DQ16  VOH- . .
(OUTPUTS) Hi-Z Hi-Z
voL-
tOEH
_ VIH -
OE
VIL -
13
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Byte Delayed Write Cycle twe -
tRAS __iRP_ |

_ VH-—""
RAS \ /

VIL— —

tCSH -
tCRP) - tRSH -
LCAS
(or UCAS) VIL —
tCRP
s tcAs
- VIH -
UCAS
(or LCAS) ViL \
tASR tCAH
[ - - tASR
oW COLUMN [~ Row
AO ~ A11 ADDRESS AIZI).\[[))E!II.\E?S ADDRESS
tRCS

_ VIH-
w

VIL—

DQ1 ~ DQ8 VIH—
(or DQY ~ DQ16)
(INPUTS) VIL —

DQ1 -~ D@8
(or DQY ~ DQ16)

Hi-Z

(OUTPUTS)

DQY ~ DQ16  ViH_
(or DQ1 ~ DQ8)
(INPUTS) VIL —

DQ9 ~ DQ16 _
(or DQ1 ~ DQ8) VoH

tWCH

(OUTPUTS) v —

VHH —
ViL -

14
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Read-Write, Read-Modify-Write Cycle

tRWC

- tRAS P
RAS
tCSH -~ tCRP o
tRCD | tRSH = -
== toas .
LCAS /UCAS \\
v tRAD
tRAH tCAH
VH Angg‘l’zvss COLUMN ROW
ADDRESS
A0 -~ A11 VIL YN et ACATS ADDRESS
E— TAWD —
tCWD | TOWL
- tRWD | e tRWL
WP
W VIH— /
viL- \
iDS ’(_) . tbH
DQ1 ~ DQ16 Hi-Z
(INPUTS) DATA VALID
pQi ~ DQ16  VOH- DATA iz
(OUTPUTS) VoL VALID Jf v
tobD
tDZO | |tOEA 1OEH
- tOEZ
_ VIH -
OE /
VIL - A
15
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Byte Read-Write, Read-Modify-Write Cycle

s tRWC -
L tRAS - ltRP -
IV —
RAS \
VIL -
l tcsH _
= tRCD . tRSH o
o VIH
LCAS
(orUcAs) Vi
tCAS tCRP
i | |
o VH
UCAS \ /
(or LCAS) VIiL \
tRAD
tRAH
— tASCles | TCAH tASR|
Vi ADDRESS AaLum ROW
AO ~ A11 VL Yo <t AR ADDRESS
TAWD —
tCWD -] teWL
- tRWD o L tRWL
L twp
W VIH- /
VIL - \ ;LI
DQ1 ~ DQ8 VIHH
(or DQY ~ DQ16)
(INPUTS) VIL
DQ1 ~ DQ8
(or DQY ~ DQ16) Hi
(OUTPUTS)
DS ’(_) -
DQ9 ~ DQ16 VIH )
(or DQ1 ~ DQ8) Hi-z DATA VALID
(INPUTS) VIL tCAC
tAA
S
toLz
DQ9 ~ DQ16  VOH-—
(or DQ1 ~ DQ8) Hi-z oals Hi-z
(OUTPUTS) voL- 4
s tRAC toDD
tDZO | |tOEA tOEH
4 tOEZ
_ VIH -
OE /
VIL -
16
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Read Cycle
L tRAS - tRP
VIH- 7
RAS
VIL—
- tHPC _tRSH
| tcAas_ || tep _tcAs | tcP tCAS
VIH 4 \ / e
LCAS/uCAs, /
tCPRH
tASR tasc| | tcAH ~Tasc| | tcan tASR
. RAH  aocl | | toAH |t <
COLUMN-1 ~ Row
A0~ A1 AOLAT COLUMN-2 COLUMN-3 ADDRESS
tRCS
tCAL tCAL tCAL l<—» tRCH
. > il - e =
- VIH-
w /
VIL— \
tbzc
DQ1 ~ DQ16 Hi-z
(INPUTS) tcac {CAC CAC
tAA tAA tAA
S — > S
tcLz tDOH
B
pa1 ~ pais YOH- V%\I& DATA
i - VALID-2
(ouTPUTS) |
L tRAC - | tcPA . tcPA
T tDzo | tOEA T - = -
[t
TOCH tOEZ;
VIL _ <
OE VIH_
l<»| tODD
17
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Byte Read Cycle

tRAS tRP
VIH- _!\
RAS
VL - \.
tcsH tHPC tRSH
| - ] <
tcrp| [ >
< tRCD tcp tCAS top
e St > <
LCAS \ /
(or UCAS)
_tCAS_ tCAS tCRP
— <!CASLL | | -
ucas M-
(or LCAS) VIL —
tRAD e tCPRH
tASR| | tRAH oo CAH tasc| | tcaH tasc| | ican ASR
- e |- e e |-
VIH- ™ rOW
A0 ~ A1 COLUMN-2 COLUMN-3 ROW
X ADDRESS
VIiL-
tRRH
|| teAL tCAL tCAL <—>»{tRCH
- VIH- 2
W /
ViL— \
tozc
DQ1 ~ DQ8 VIH—
(or DQ9 ~ DQ16) Hi-Z
(INPUTS) VIL—
REZ
T =
tOHR
DQ1 ~ DQ8 VOH-
(or DQ9 ~ DQ16) Hi-Z DATA )
(OUTPUTS) VoL— VALID-2
| tRDD
tnzc < >
DQ9 ~ DQ16 _
(or DQ1 ~ DQ8) VIH 1i-Z
(INPUTS) VIL— tCAC
tAA | tWEZ
|t
{DOH tOFF
tOHC
DQ9 ~DQ16  VOH— _ DATA DATA
(or DQ1 ~ DQ8) Hi-Z VALID-1 VALID-3 }'
(OUTPUTS)  yoL—
tCPA
tRAC _ - -
tDzo OEA|
B 7| L tocH | 1OEZ |
VIL _
OE VIH_ /
<> tODD
18
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(Rev.1.0) MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Early Write Cycle

tRAS tRP
VIH- y
RAS /
VIL-
tCSH _ tHPe tRSH
tRCD feAs_ || tep_ _tcAs = | tep [T tcAS | fCRP
VIH 1
LCAS / UCAS \ /
VIL
|| teaL || teaL
tASR| | tRAH tASC | | tCAH tasc| | tcan tASC| | tcAH tASR
0 e —t ke |- -
VIH —rom—
. ADDRESS
AO-~AT1T
o VIH-
w
VIL-
tps | | toH tps | | toH
pat ~pais  VH DATA DATA
(INPUTS) VALID-1 R vaLp-
VIL
pat - batg  VOH- Hi-Z
(OUTPUTS) li
voL-
VIL
OE VIH
19
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(Rev.1.0) MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Byte Early Write Cycle

tRAS RP
[T —
_ VIH- .'
RAS
VIL-
tCSH L tHPc tRSH
— VIH |
LCAS 4
(or UCAS) VIL \,
tRCD __tcas || tcp tCAS tcp tCAS tCRP
o VIH
UCAS
(orLCAS) VIL
P tCAL L tCAL
tASR| | tRAH tASC | | tcAH tAsSc| | tcAH AS tASR
< e ’e T
VIH ROW P ™ Row
ADDRESS -
AO-AT1 ROCATT ADDRESS
VIH-
w
VIL-
tos | | tDH
DQ1 ~ DQ8
(or DQ9 ~ DQ16) V'Zﬂ,ig,
(INPUTS)

DQ1 ~ DQ8 VOH-
(or DQY ~ DQ16) Hi-Z
(OUTPUTS) VoL-—

tDs tDH
DQ9 ~ DQ16 VIH-
(or DQ1 ~ DQ8) Vlzﬁr[ﬁz

(INPUTS) VIL —

DQ9 ~ DQ16  yoH_
(or DQ1 ~ DQ8) Hi-z
(OUTPUTS)  ygor—

ViL

VIH

20 MITSUBISHI Apr. 1998
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Read-Write,Read-Modify-Write Cycle

tRAS tRP
N —
RAS
VIL -
tcsH tRWL
— . | e
CRP| | = tRCD | tCAS e tHPRWC  reRp
e 1 “ [ Txep tCAS —
VIH-
LCAS / UCAS i
B tRAD
towL
tASR| |tRAH | || tCAH tASC| | tcAH Jtasr
VIH- ROW COLUMN-1 ™ Row
ADDRESS - COLUMN-2
A0 ~ A1 VIL - et A0-A7 ADDRESS
tAWD - tAWD -
tRCS[| _  tcwp T |tCWL _ tewp
L twe o twp
o VIH-
W /
VIL -
tRWD - tcPwD
-
D
tDs | <> tDS tDH
pat ~pate VH- . DATA Hi-Z 4 DATA
(INPUTS) B VALID-1 = { | vALID-2
VIL | tCAC ™
tAA
tcLz cLZ
VOH-
DQ1 ~ DQ16 . . DATA o
(OUTPUTS) li-Z ) Hi-Z VALID-2 li-Z
voL-
tRAC
— < toDD
tDz0  {OEA tDZo 1OEH
< tOEZ 31—k tOEZ
VIH — tOEA
3 \ /
VIL -
21
MITSUBISHI Apr. 1998

ELECTRIC



(Rev. 1.0)

MITSUBISH

I LSIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Byte Read-Write,Read-Modify-Write Cycle

L tRAS - iRP
VIH _ =
RAS \ /
VIL - \_
L tcsSH - tRWL
tcRP | [ > T
|
N VIH-
LCAS
(orUCAS)  viL—
tCRP
~__tRGD L tcAs 1o tHPRWC —
T cP L tCAS -
UCAS ViH-
(orLCAS)  viL—
towl
tASR| tRAH . | | [ tcAH tAsC| | tcAH iAsh
VIH- COLUMN-1 ROW
AO ~ A11 AO-A7 COLUMN-2 ADDRESS
VIL -
tAWD tAWD
tRCS tcwp ~_towp
- twp
W VIH- / \
VIL -
s tRWD tCPWD -
DQ1 ~ DQ8 VlH—
(or DQ9 ~ DQ16)
(INPUTS) VIL—
DQ1 ~ DQ8 VIH—
(or DQ9 ~ DQ16) Hi-Z
(OUTPUTS) VIL —
tbzc tDzc
DS 1D tDH
DQ9 ~ DQ16 VIH-—
(or DQ1 ~ DQ8) Hi-Z ve\tlTlﬁz
(INPUTS) VIL - tCAC
tcLz
DQ9 ~ DQ16 _
(or DQ1 ~ DQ8) VoH Hi-Z Hi-Z Hi-Z
(OUTPUTS) VoL -
tRAC
s topD
iDZO tOEA tpzo tOEH
v < 10EZ oER . toEZ
I H —
OE \ / \
VIL —
22
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Mix Cycle (1) (Note31)

. tRAS — | BP
tRWL
VIH . e
RAS \
VIL - tCRP
tCsH - tHPe | tHPRWC sl
tRCD tCAS tcP tCAS | |tcp tCAS
— | | (| | > .
VIH- YR towL
LCAS / UCAS / \ \
Y tASC| | tCAH tASC | tCAH tASR
tASR) | tRAH  1o0 {CAH il
VIH- [ I Row
- = ADDRESS
RO~AT1
tCPWD
| tawp
- WD | e
_ VIH-
w
VIL -
toze
pa1 ~ paie VH-
(INPUTS) ViL e
tcLz
B
pQ1 ~ DQ1e VOH- ' D/
(OUTPUTS) _ 1i-Z VA
L tRAC - CPA
I tDZO  tOEA
<> tOEH
VIL _ >
__ tOCH
OE VIH_
(<
toDD toDD
Note 31: OE =L ; W Hi-Z control
OE =H ; OE Hi-Z control
23
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Mix Cycle (2) (Note 31)

_ VIH-
RAS
VIL -
tHPC
—— -
VIH- /
LCAS / UCAS /
VIL - \ \,
tcp 1CAS 1CAS
< <
tAsc tCAH tAsc tCAH tAsc tCAH
VIH-
AO - A1 CO N COLUMN-2 COLUMN-3
VIL -
_ tCAL tRCH P tCAL
twes | |tweH
- VIH- N B
w tHCWD \
VIL -
tHAWD {DH
tHPWD tDs tnze
DQ1 ~DQis  VIH- DATA Hi-Z
(INPUTS) ViL— VALID-2 oG
tAA
) iCP,
> < tWEZ t0LZ <>
DQ1 ~ DQ16 VOH- DATA '\ Hi-Z DATA
(OUTPUTS) VALID-1 Jf VALID-3
voL-—
tpze toEA
tHAOD tOEZ <> [<—>
o ViL_ tHPOD
OE VIH_
Note 31: OE =L ;W Hi-Z control
OE =H ; OE Hi-Z control
24
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Read Cycle ( Hi-Z control by OE )

tRAS tRP
Vi e
RAS
VIL-
tcsH tHPC tRSH
] <
tcAS tcP 1CAS tcp 1CAS CRP
> S || | |l -
VIH y A
LCAS /UCAS VIL \
1CPRH
e tASR
1CAH tasc| | tcAH tasc| | tcaH
' = - T~
VIH ™ row
COLUMN-1 ROW
COLUMN-2 COLUMN-3
A0 ~ A11 VIL AO0~A7 ADDRESS
. |®RAL_ || |tRRH
tRCS
< l<—>{tRCH
o VIH-
w
VIL— A\
tWEZ
tpzc ‘
tRDD
pat ~pats VI HiZ
(INPUTS) VIL 1CAC _tcac 1CAC
A |taa _” - tAA TOHR
o toLz ‘tDOH’ - tCLZ’ o [OFF
N toHc|
pa1 - pate  VOH- . DATA \| | fDATA DATA DATA
(OUTPUTS) _ L VALID-1 ALID-1 VALID-2 VALID-3
voL tRAC
—— tOEZ 1ICPA —
tCHOL |«
tbzo toCH .
tOEZ
ViL_ tOEA Yy
OE VIH_ \ /
tOEPE « tOEPE l<—>{ tODD
25
MITSUBISHI Apr. 1998

ELECTRIC



(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

EDO Mode Read Cycle ( Hi-Z control by W)

tRAS tRP
( " —
_ VIH - = 7
RAS
VIL -
L tCcsH - tHPC tRSH
©CRP| [~ tRcD | tCAS_ | | tep  1CAS” tcp 1CAS tCRP
| | L e
___ ____ _VH-
LCAS / UCAS \ /
VIL -
tCPRH
tAsc| | tcAH < 3asc| | tCAH tASR
fes—> s> |-
Ao~ AT COLUMN-2 COLUMN-3 X' AobReSS
tRAL tRRH
tRCS tRCH =1 ™
- ‘»‘ le- tRCS [<—>tRCH
_ VIH-
w /
VIL -
tDzC
DQi ~ DQ16  VIH-
(INPUTS) ViL— ToRG
toLz
B o
pat ~ baie VOH- - DATA
(outeuts) | 1i-Z VALID-1
L tRAC _ tcPA tcPA
tDz0  tOEA <
tOEZ
tocH
VIL _ <
OE VIH_ /
|« > tODD
26
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

RAS-only Refresh Cycle

RAS

LCAS / UCAS
Vi

VIH-
ViL—

VIH-

tRC

—
—
S

tRAS

Y

tRP
g -

l

tRPC

tCRP

tASR| | tRAH tASR
R
VIH-  ROW
AO ~ A11 VIL— ADDRESS
- VIH—
w
VL -
pat1 ~paie  VIH-
(INPUTS)
VL -
VOH—
DQ1 ~ DQ16 Hi-z
(OUTPUTS)  yoL -
B ViH- T
OE
VIL -
27
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(Rev.1.0) MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

—— tRc {{ e g tRc o —
LA tRAS » L tRAS |, tRP__
o VIH- e a—
RAS / \
ViL- 4
tRPC tCSR tRPC  tCSR tCRP
VIH-
LCAS / UCAS
viL— _J
tASR
VIH- ADDRESS A%oDlhuEl\gg
A0-~AT1 A0-A11 J\ A0-A7
>
tRCH tRCS
I
- VIH-
w
ViL—
DQi ~ Dais  VIH-
INPUTS;
( ) ViL—
<>/ tOFF
< tOHC
pai ~ baie YOH- \ (“ Hi-z
(OUTPUTS) / )
VOL ™
|JOEZ] (0

o VIH- ),
OE / /
ViL- ¢

* :Applicable to self refresh version (M5M416165Dxx-5s,-6s,-7s : option) only
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Hidden Refresh Cycle (Read) (Note 32)

— tRC — tRC -
o tRAS -, P T tRAS tRP_
VIH _ m—
RAS \
VL —
tcRP tRCD ___ tRsH __iCHR_
VIH-—
LCAS/UCAS y, _
e tRAD o tASR
tASR ’(_) tRAH tASC ltCAH\
VIH- ROW EDODLFl{JEMSg ROW
A0 ~ A11 VIL - O AT ADDRESS
tRCS
tRAL tRRH
S ] |-
o VIH-
w / \
VIL—
tDzC
pat ~pats VH- Hi.z
(INPUTS) VIL - N
| taa T
I tcLz
VOH-
DQ1 ~ DQ16 Hi-Z .
li DATA VALID g H - Z s
(OUTPUTS) /0
| _tbzo_  toEA t0EZ
“ toRn_ tobD
VIH— T -
OE VIL - /
Note 32: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
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(Rev. 1.0)

MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Self Refresh Cycle *

tRASS

tRPS

tRPC
S —

tASR

Hi-Z

_ VIH- y
RAS /
VIL = d
tRPC
VIH-
CAS /
VIL— o |l tcpn
VIH-
A0 ~ A11
VIL—
__ VIH-
w
VIL—
tRDD
S
iCDD
DQ1 -~ DQ1s VIH- Hi-Z
(NPUTS) | _ e > thez
tOHR
tOFF
< tOHC
DQ1 ~ DQ16 YOH- \
OUTPUTS
( Yvor- —_F
»!| 1OEZ
< > toDD

VIH-
ViL—

/

* :Applicable to self refresh version (M5M416165Dxx-5s,-6s,-7s : option) only
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(Rev.1.0) MITSUBISHI LSlIs

M5M416165DJ, TP-5,-5S,-6,-6S,-7,-7S

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

Upper (Lower) Self Refresh Cycle *

tRP tRASS tRPS

—— | | | | B —

VH-
RAS ’
ViL—

tRPC

___ VIH-
UCAS

(orLCAS)  ViL-—

tRPC tCRP
[E——————>|
S VH-
LCAS
(or UCAS)  VIL—
tRPC | {ASR
VH ROW
VIL J\ _A0-A11
tRRH
tRCH
_ VH-
w
VIL-

DQ1 -~ DQ16 VIH
INPUTS
( ) VIL

DQ1-DQ1s  VOH- Hi-2
(OUTPUTS)
voL
. VIH-
OE /
ViL—
* :Applicable to self refresh version (M5M416165Dxx-5s,-6s,-7s : option) only
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