(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S

M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

PRELIMINARY Some of contents are subject to change without notice.

DESCRIPTION

The M5M467405/465405DJ,DTP is a 16777216-word by 4-bit, M5M467805/465805DJ,DTP is a 8388608-word by 8-bit, and
M5M465165DJ,DTP is a 4194304-word by 16-bit dynamic RAMs, fabricated with the high performance CMOS process, and are

suitable for large-capacity memory systems with high speed and low power dissipation.

FEATURES
RAS CAS |Address| OE Cycle drs‘;‘;vear RAS CAS |Address| OE Cycle dIi"oviver
- o 2 SS| o
Type name time time time time time tior'I) Type name time time time time time tiorll)a
(max.ns) | (max.ns)| (max.ns) | (max.ns)| (min.ns) | (typ.mW| (max.ns)| (max.ns) | (max.ns) |(max.ns) | (min.ns) (typ.mW!.
M5M467405DXX-5,55
I,\"5,\"467805Dxx_s,sS 50 13 25 13 84 | 300 M5M465165DXX-5,55 50 13 25 13 84 | 420
M5M467405DXX-6,65 M5M465165DXX-6,6S 60 15 30 15 104 390
IM5M467805DXX-6,GS 60 15 30 15 104 250
M5M465405DXX-5,55
IM5M465805DXX-5,5$ 50 13 25 13 84 390
M5M465405DXX-6,65
M 60 15 30 15 104 325
XX=J,TP
#Standard 32 pin SOJ, 32 pin TSOP (M5M467405Dxx/M5M465405Dxx/M5M467805Dxx/M5M465805Dxx)
Standard 50 pin SOJ, 50 pin TSOP (M5M465165Dxx)
eSingle 3.3 * 0.3V supply
o ow stand-by power dissipation
1.8mW(Max) - ------------ LVCMOS input level
®Low operating power dissipation
M5M467405Dxx-5,5S / M5M467805Dxx-5,58 - - - - - - - - - - - - 360.0mW (Max)
M5M467405Dxx-6,6S / M5M467805Dxx-6,6S - - - - - - - - - - - - 324.0mW (Max)
M5M465405Dxx-5,5S / M5M465805Dxx-5,58 - - - - - - - - - - - - 468.0mW (Max)
M5M465405Dxx-6,6S / M5M465805Dxx-6,6S - - - --------- 432.0mW (Max)
M5M465165DXX-5,58 - - - - - - - - - - - - - - - - oo oo - 504.0mW (Max)
M5M465165DXxX-6,6S - - - - - - - - - - - - - - - - oo oo - 468.0mW (Max)
oSelf refresh capability*
Self refresh current - - - - - - ------ 400pA (Max)
oEDO mode , Read-modify-write, CAS before RAS refresh, Hidden refresh capabilities
eoEarly-write mode , OE and W to control output buffer impedance
oAll inputs, outputs LVTTL compatible and low capacitance
= :Applicable to self refresh version(M5M467405/465405/467805/465805/465165DJ,DTP-5S,-6S:option) only
ADDRESS
Part No. Row Add. | Col. Add. Refresh Refresh Cycle
Normal S-version
RAS Only Ref,Normal R'W | 8192/64ms |8192/128ms
IM5M467405Dxx A0-A12 | AD-A10
CBR Ret,Hidden Ref 4096/64ms | 4096/128ms
IM5M465405Dxx A0-A11 |A0-A11 ﬁgg&?ﬁgﬂfﬁ'gf' RW 1 1096/64ms |4096/128ms
| RAS Only Ref,Normal R'W | 8192/64ms |8192/128ms
M5M467805Dxx|A0-A12 | AO-A9
CBR Ret,Hidden Ref 4096/64ms | 4096/128ms
RAS Only Ref,Normal R'W
IM5M465805Dxx A0-A11 [A0-A10 |SpD R:f,yHi:denOI:I:fa 4096/64ms |4096/128ms
IM5M465165Dxx A0-A11 |Ao-A9 |85 Only Ret:Normal RAW | 4096/64ms [4096/128ms
APPLICATION
Main memory unit for computers, Microcomputer memory, Refresh memory for CRT
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MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

PIN DESCRIPTION
M5M467405Dxx / M5M465405Dxx

M5M467805Dxx / M5M465805Dxx

Pin Name [Function Pin Name [Function
Ao-A12 Address Inputs Ao-A12 Address Inputs
DQ1-DQ4 |[Data Inputs / Outputs DQ1-DQ8 JData Inputs / Outputs
RAS Row Address Strobe Input RAS Row Address Strobe Input
CAS Column Address Strobe Input CAS Column Address Strobe Input
w Write Control Input w Write Control Input
OE Output Enable Input OE Output Enable Input
Vee Power Supply (+3.3V) Vee Power Supply (+3.3V)
Vss Ground (0V) Vss Ground (0V)
NC No Connection NC No Connection
M5M465165Dxx

Pin Name [Function

Ao-A11 Address Inputs

DQ1-DQ16 jData Inputs / Outputs

RAS Row Address Strobe Input

ucas ggﬁjenzr?‘gzgzenstsrosltrobe Input

— e Lower byte control

LCAS Column Address Strobe Input

w Write Control Input

OE Output Enable Input

Vee Power Supply (+3.3V)

Vss Ground (0V)

NC No Connection XX=J, TP

M5M467400/465400DJ, DTP

Vce |1 U 32| Vss
DQ1 |2 31| DQ4
DQ2 |3 30| DQ3
NC |4 29| NC
NC |s 28| NC
NC |8 E E 271 NC
7 g g 26 CAS
Wh 53 Eo
RAS [0 £ 2 24] A12/NC(Note)
Ao |10 8 8 23| A11
Al |11 E E 22| A10
A2 |12 21| A9
A3 |13 20| A8
A4 |14 19| A7
A5 |15 18| A6
Vce |1s 17| Vss

Outline 32PON (400mil SOJ)

J

Vee |1 E Vss
DQ1 [2 1] DQa
DQz [ 0] DQ3
NC [4 2] NC
NC |5 28| NC
NC [s] s = 7] NC

7 g g 26 ‘CAS
’\% ; 5 & = %S
RAS [3] £ 2 [& ArziNc(Note)
Ao [io] & & [= An
Al |11 3 3 l22] At0
Az [i2] v T 21] A9
A3 |13 20| As
A4 |14 [19] A7
As [is lis] Ae
Vee [18 [17] Vss

Outline 32P3N (400mil TSOP Normal Bend)
: A12..M5M467405Dxx, NC...M5M465405Dxx
NC : NO CONNECTION

Note

PIN CONFIGURATION (TOP VIEW)
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Outline 32PON (400mil SOJ)

Note
NC

Vee |1 \\—/ 32| Vss Vcc
DQ1 |2 31| DQs DQ1
DQ2 |3 30| DQ7 DQ2
DQ3 [4 29| DQs DQ3
D’\% ;‘ = = i DQs DQ4

6 o o 27] Vss NC
W [&] 29 15| OE w
RAS [s] 2 x 24| A12/NC(Note) RAS
Ao |10 a G 23] A11 Ao
A1 1] e 2 22] At Al
Az [i2] 21] As Az
Az [13 20| As A3
A4 |14 19| A7 A4
A5 [i5 18| As A5
Vee [18 17| Vss Vce

Outline 32P3N (400mil TSOP Normal Bend)

1 A12..M5M467800Dxx, NC...M5M465800Dxx
: NO CONNECTION

M5M467805/465805DJ, DTP  PIN CONFIGURATION (TOP VIEW)

/

d1aso8ssyiNciN
d1aso8.syiNsiN

32| Vss
31| DQs
30| DQ7
29| DQs
28| DQs
27| Vss
26| CAS
25| OE
24| A12/NC(Note)
23| A1
22| A1o0
21| A9
20| A8
19| A7
18| A6
17| Vss

M5M465165DJ, DTP

PIN CONFIGURATION (TOP VIEW)

Vee E ~ 50| Vss
DQ1 [2] 4o] DQ1s
DQ2 [3] ] DQ15
DQ3 [4] [47] DQ14
DQ4 [5] 46] DQ13
Vee [6] [25] Vss
DQs5 [7] [44] DQ12
DQs6 [s] 4] DQ11
DQ7 [o] [42] DQ1o
DQs [1o] [41] DQs
NC [1] & [20] NG
Voo ? E 39| Vss
W (13 8 33| LCAS
RAS |14 > 37| UCAS
NCs|] G = oe
NG [rg] < 3] NG
NC [17] (3] NC
NC [1g] 3] NC
Ao [19] [32] A1
A1 [29] 1] At0
Az [21] [30] A9
A3 [22] [29] As
A4 [23] 28] A7
A5 [24] 7] Ae
Vce E 28] Vss

Outline 50POG (400mil SOJ)

-/

Vee [1] 50| Vss
DQ1 2] [49] DQ16
DQ2 [3] 48] DQ15
DQ3 [4] [47] DQ14
DQ4 [5] l46] DQ13
Vee [s] 45] Vss
DQs [7] 44] DQ12
DQs [s] [43] DQ11
DQ7 [o] l42] DQ10
DQs [10] [41] DQs
Ne [] & [40] NC
Vee ? E 39| Vss
W 13 a 38] LCAS
RAS [14 a; 37| UCAS
NC[s| g 5] oF
NC [1e] 3 35 NC
NC [17] 4] NC
NC [18] [33] NC
Ao [19] [s2] A11
A1 [=] [31] At0
Az [21] [30] A9
A3 [2] [29] As
A4 [23] 28] A7
A5 [24] l27] A6
Vee [2] 28] Vss

Outline 50P3G (400mil TSOP Normal Bend)

NC : NO CONNECTION
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

FUNCTION

The M5M467405(805)/465405(805,165)DJ, DTP provide, in addition to normal read, write, and read-modify-write operations,
a humber of other functions, e.g., EDO mode, CAS before RAS refresh, and delayed-write.
The input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

M5M467405Dxx / M5M465405Dxx / M5M467805Dxx / M5M465805Dxx

Inputs Input/Output
Operation — — — — Row Column Refresh Remark
RAS CAS w OE address address Input Output
Read ACT ACT NAC ACT APD APD OPN VLD NO EDO mode
Write (Early write) ACT ACT ACT DNC APD APD VLD OPN NO identical
Write (Delayed write) ACT ACT ACT DNC APD APD VLD IVD NO
Read-modify-write ACT ACT ACT ACT APD APD VLD VLD NO
monly refresh ACT NAC DNC DNC APD DNC OPN OPN YES
Hidden refresh ACT ACT NAC ACT DNC DNC OPN VLD YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC DNC OPN NO
M5M465165Dxx
_ Inputs Input/Output
Operation p— s oas - = ] g‘ ;rgss g 3:;:2;’; ba1-0a8 |bes.pate Refresh Remark
Lower byte read ACT ACT NAC NAC ACT APD APD VLD OPN NO
Upper byte read ACT NAC ACT NAC ACT APD APD OPN VLD NO EDO mode
Word read ACT ACT ACT NAC ACT APD APD VLD VLD NO identical
Lower byte write ACT ACT NAC ACT NAC APD APD DIN DNC NO
Upper byte write ACT NAC ACT ACT NAC APD APD DNC DIN NO
Word write ACT ACT ACT ACT NAC APD APD DIN DIN NO
RAS-only refresh ACT NAC NAC DNC DNC APD DNC OPN OPN YES
Hidden refresh ACT ACT ACT NAC ACT DNC DNC VLD VLD YES
'CAS before RAS refresh ACT ACT ACT DNC DNC DNC DNC OPN OPN YES
Stand-by NAC DNC DNC DNC DNC DNC DNC OPN OPN NO
Note : ACT : active, NAC : nonactive, DNC : don' t care, VLD : valid, IVD : Invalid, APD : applied, OPN : open
4 Aug. 1999
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

M5M467405Dxx / M5M465405Dxx

BLOCK DIAGRAM
COLUMN ADDRESS Vee (3.3V)
STROBEINPUT Cas CLOCK GENERATOR
ROW ADDRESS Ras CIRCUIT Vss (0V)
STROBE INPUT |
WRITE CONTROL C} ‘—'4:)—
INPUT
l A0~A11 , z@
(Ao (Note) ]  coLumn pECODER gad]
Al - ';: ™
777777777777777 o3
A2 Il Il
A3 SENSE REFRESH L ba1
A4 z 0 AMPLIFIER & | /O CONTROL e D@2 | pATA
A5 S E || pQ3 | INPUTS / OUTPUTS
-
m
ADDRESS INPUTS < A6 8o i 2 5@ pat
A7 24 | & sCuW
zx 3] MEMORY CELL Sai I
A8 gaf|Ao- I & gy .
gal| a2l B (67108864 BITS) <2
< a
A9 . p g
A10 (Note) gl
A1 iN 'OE OUTPUT ENABLE
\_ a2 INPUT
(Note) — - - - -
Note : Refer to Page 1 (ADDRESS)

M5M467805Dxx / M5M465805Dxx

BLOCK DIAGRAM

COLUMN ADDRESS Vce (3.3V)

STROBEINPUT  CAS

" cLOCK GENERATOR

ROW ADDRESS RAS N CIRCUIT : :Vss ov)
STROBE INPUT |
WRITE CONTROL C’) ‘—:13—4
INPUT .
| Ac-at0 o mp
(A0 (Note) COLUMN DECODER sl
R g pai)
Al » eEtk
2
A2 | 1 S @ DQ2
A3 SENSE REFRESH " bas
A4 =& AMPLIFIER & | /O CONTROL N e Da4 \ DATA
A5 = ) DQ5 { INPUTS / OUTPUTS
- !
o
ADDRESS INPUTS < A6 S = = DQ6
@ ® a 3 pQ7
A7 w o] ~0u
E- 0 MEMORY CELL e <t pas
A8 g af | A0~ ] gy Q! )
g al| Al 8 (67108864 BITS) <21 ]
A9 Ao = =
A10 (Note) | @
A1 N OE OUTPUT ENABLE
\A12 INPUT
(Note) = — - - - -

Note . Refer to Page 1 (ADDRESS)
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M5M467405/465405DJ,DTP -5,-6,-5S5,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S5,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM
M5M465165Dxx
BLOCK DIAGRAM _ _ _ —
Fs‘g‘F"voABDEﬁngﬁi R_AS CLOCK GENERATOR vee @3
LOWER BYTE CONTROL [Gas » CIRCUIT Vss V)
COLUMN ADDRESS ’ =
STROBE INPUT \:13% |
UPPER BYTE CONTROL [jcas S K <—>8 DQ1
COLUMN ADDRESS —\ UPPER god l—)bae
STROBE INPUT ) ! " | LOWER DATA
WRITE CONTROL INPUT W = ' { INPUTS 7 OUTPUTS
| E g E 4_"OD‘QB
5 < 3
Ao~Ag —
(" no COLUMN DECODER
A i
A; - l 777777777777777 l § s E () DQ9
A3 § i SENSE REFRESH n 5 g 3 ‘—’80
5L AMPLIFIER & 1 /O ! Q1o
A4 5 @ , N TROL ! UPPER DATA
ADDRESS |Npu-rs< :z § g e | | INPUTS / OUTPUTH
A7 e gk=13| MEMORY CELL () Date
As A I::ﬁ § (67108864BITS) N
A9 2 3
A10 2 L JPE OUTPUT ENABLE
| A1 INPUT
6 Aug. 1999
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.5 ~ 4.6 \4
Vi Input voltage With respect to Vss -0.5 " 4.6 v
Vo Output voltage -0.5 ~ 4.6 \
10 Output current 50 mA
Pd Power dissipation Ta=25°C 1000 mwW
Topr Operating temperature 0~70 C
TStﬂ Storage temperature -65 ~ 150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0 ~70°C, unless otherwise noted) (Note 1)
Limits .
Symbol Parameter - Unit
Min Nom Max
Vce Supply voltage 3.0 3.3 3.6 Vv
Vss Supply voltage 0 0 0 Vv
ViH High-level input voltage, all inputs 2.0 Vee+0.3 \
ViL Low-level input voltage, all inputs -0.3 0.8 \'
Note 1 : All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0 ~70°C, Vcc=3.3 £ 0.3V, Vss=0V, unless otherwise noted) (Note 2)
[M5M467405D / M5M467805D]
. Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
VoH High-level output voltage lon=-2mA 24 Vce v
VoL Low-level output voltage loL,=2mA 0 0.4 Vv
loz Off-state output current Q floating 0V < Vour < Vcc -10 10 A
1 Input current OVSVIN < Vcc+0.3V, Other input pins=0V -10 10 A
Average supply current M5M467405D-5,58 | =+ =ra .
ooty | from Vee M5M467805D-5,55 ;:’:st’wiA;;yc""g 100 A
A =] = . m
operating Note 3.4.5) | M5M467405D-6,65
( 45) | Msmas7805D-6.65 | OUtPU OPen 90
M5M467405D-5,55
6,65 | 57a_ mas _
M5M467805D-5.55 RAS= CAS =ViH, output open 1
Average supply current -6,65
lcc2(av)  |from Vce M5MA467405D-5.6 mA
stand-by (Note8)  |ysmae7sosD56 | 0.5
= > -
M5M467405D-55,65 RAS= CAS =>Vcc -0.2V,output open 03
M5M467805D-5S,6S ’
M5M467405D-5,58 | —— N
Average supply current ’ — i
ge supply M5M467805D-5.55 | RAS=ViL CAS cycling 100
lcca(avy) [|from Vce tHPc=min mA
EDO-Mode M5M467405D-6,6S i
M5M4 D-6.65 | outputopen 90
(Note 3,4,5) 5M467805D-6,6
Average supply current M5M467405D-5,58 | — — .
| from Vee M5M467805D-5,55 tCA_s before RAS refresh cycling 130 A
CeBAY) | TAS before RAS refresh | M5M467405D-6,65 ::t"m"o on 120
mode (Note 35) | msmas7sosp-ges | O PP
Note 2: Current flowing into an IC is positive, out is negative.
3:lcc1 (AV), lcc4 (AV) and Icc6 (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 CAS=VIH.
7 Aug. 1999
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

ELECTRICAL CHARACTERISTICS

[M5M465405D / M5M465805D]

(Ta=0 ~ 70°C, vce=3.3% 0.3V, Vss=0V, unless otherwise noted) (Note 2)

Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
VoH High-level output voltage lon=-2mA 24 Vce v
VoL Low-level output voltage lo,=2mA 0 0.4 Vv
loz Off-state output current Q floating 0V < Vour < Vce -10 10 HA
1 Input current OVSVIN < Vcc+0.3V, Other input pins=0V -10 10 pA
Average supply current M5M465405D-5,58 | ——= =3c .
ot |TrOM Vee M5M465805D-5,55 :;’:_st’wi’_‘;icnyc""g 130
&Y | operating (Note 3.4,5) | M5M465405D-6,65 | = H°=" ™ 120 mA
37 | Msm465805D-6,65 put op
M5M465405D-5,55
M5M 465805D:g,g§ RAS= CAS =V, output open 1
Average supply current -6,68
lcc2(av) | from Vee M5MA465405D-5.6 mA
stand-by (Note 6) M5M465805D-56 | 05
= > =
M5M465405D-55,65 RAS= CAS >Vcc -0.2V,output open 03
M5M465805D-5S,6S ’
Average supply current MoNA05405D-5,55 | RAs=viL cAS cycling 100
M5M465805D-5,55 i
Icca(avy |from Vce tHPc=min mA
EDO-Mode M5M465405D-6,6S output O. n 90
(Note 3,4,5) | M5M465805D-6,65 putope
Average supply current M5M465405D-5,58 | — — .
| from Vee M5M465805D-5,55 tCAs before RAS refresh cycling 130 A
CCBAY) | CAS before RAS refresh | M5M465405D-6,65 ::t"m"o on 120
mode (Note 3.5) | M5M465805D-6,6S put op
[M5M465165D]
" Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
VoH High-level output voltage lon=-2mA 24 Vce Vv
VoL Low-level output voltage loL,=2mA 0 0.4 \'i
loz Off-state output current Q floating OV < Vour < Vcc -10 10 HA
1 Input current 0V < VIN < Vec+0.3V, Other input pins=0V -10 10 HA
Average supply current M5M465165D-5,58 | RAS, CAS cycling 140
Icc1av)  [from Vce tre=twc=min. mA
operating (Note 3,4,5) M5M4651 65D-6,63 output open 130
M5M465165D-5,58 | — ——=
Average supply current -6,65 RAS= CAS =V, output open 1
lccz2(av)  [from Vce M5M465165D-5,6 0.5 mA
d-b: Note 6 RAS= CAS >Vcc -0.2V, output open
stand-by (Note®) | isMac5165D-65,65 putop 0.3
Average supply current M5M465165D-5,58 | RAS=ViL, CAS cycling 120
lcca(av) [from Vce tHpc=min. mA
EDO-Mode (Note 3,4,5) | M56M465165D-6,6S | output open 110
Average supply curren — —-—
irom \?cc PRl t M5M465165D-5,58 | CAS before RAS refresh cycling 140
1 phicall - —mi mA
o) | CAS before RAS refresh tre=min. 20
mode (Note 3,5) M5M465165D-6,6S | output open
8 Aug. 1999

A MITSUBISHI ELECTRIC




(Rev. 1.0) MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

CAPACITANCE (Ta=0~ 70°C, Vcc=3.3 * 0.3V, Vss=0V, unless otherwise noted)

. Limits _
Symbol Parameter Test conditions - Unit
Min Typ Max

Cia) Input capacitance,address inputs 5 pF

Ci (oE) Input capacitance, OE input VieV: 7 pF
— 1=VS8S

Ciw) Input capacitance, write control input 1 MH 7 pF
_ B PBAC ! = z

Ci (RAS) Input capacitance, RAS input Vi=25mVrms 7 pF

Ci(cas) Input capacitance, CAS input 7 pF

Ci/o Input/Output capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0~ 70°C, Vcc=3.3 1 0.3V, Vss=0V, unless otherwise noted, see notes 6,14,15)

Limits

M5M46X405D-5,5S | M5M46X405D-6,6S
Symbol Parameter M5M46X805D-5,5S |M5M46X805D-6,6S | Unit

M5M465165D-5,5S |M5M465165D-6,6S

Min Max Min Max
tcac Access time from CAS (Note 7,8) 13 15 ns
trAaC Access time from RAS (Note 7,9) 50 60 ns
taa Column address access time (Note 7,10) 25 30 ns
tcpa Access time from CAS precharge (Note 7,11) 28 33 ns
toea Access time from OE (Note 7) 13 15 ns
toHe Output hold time from CAS 5 5 ns
toHR Output hold time from RAS (Note 13) 5 5 ns
tcLz OQutput low impedance time from CAS low (Note 7) 5 5 ns
toez Output disable time after OE high (Note 12) 13 15 ns
twez Output disable time after W high (Note 12) 13 15 ns
toFr Output disable time after CAS high (Note 12,13) 13 15 ns
trREZ OQutput disable time after RAS high (Note 12,13) 13 15 ns
Note 6: An initial pause of 500us is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles

10:

1

13:

containing RAS-only refresh or CAS before RAS refresh).

Note the RAS may be cycled during the initial pause. And any eight initialization 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=-2mA) / VOL=0.4V(IOL=2mA) loads and 100pF. The reference levels for
measuring of output signals are VOH=2.0V and VOL=0.8V.

: Assumes that trcp > tRepmax)and tasc > tascmax) and tcp > tcpmax).
: Assumes that trcp < trcpmax) and trRap < tRaD(max). If tRep or trap is greater than the maximum recommended value shown in this table,

trac will increase by amount that trco exceeds the value shown.
Assumes that trap > trRAD(max) and tasc < tasc(max).

: Assumes that tcp < tcp(max) and tasc > tasc(max).
12:

toEz(max), twEZ(max), toFF(max) and tREz(max) defines the time at which the output achieves the high impedance state (lour < 10 pA) and is
not reference to VoH(min) or VoL(max).
Output is disabled after both RAS and CAS go to high.

Aug. 1999
A MITSUBISHI ELECTRIC



(Rev. 1.0)

M5M465165DJ,DTP -5,-6,-5S,-6S

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

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

(Ta=0 ~ 70°C, Vcc=3.3 £0.3V, Vss=0V, unless otherwise noted See notes 14,15)

[ Limits
Symbol Parameter M5M46X405D-5,5S [M5M46X405D-6,6S | ynit
M5M46X805D-5,5S |M5M46X805D-6,6S
M5M465165D-5,5S |M5M465165D-6,65
Min Max Min Max
tREF Refresh cycle time 64 64 ms
tREF Refresh cycle time (S-version only) 128 128 ms
trP RAS high pulse width 30 40 ns
trco Delay time, RAS low to CAS low (Note16) 14 37 14 45 ns
tcrp Delay time, CAS high to RAS low 5 5 ns
trPc Delay time, RAS high to CAS low 0 0 ns
tcen CAS high pulse width 8 10 ns
trAD Column address delay time from RAS low (Note17) 10 25 12 30 ns
tasr Row address setup time before RAS low 0 0 ns
tasc Column address setup time before CAS low (Note1 8) 0 10 0 13 ns
trAH Row address hold time after RAS low 8 10 ns
tcan Column address hold time after CAS low 8 10 ns
tpzc Delay time, data to CAS low (Note19) 0 0 ns
tozo Delay time, data to OE low (Note19) 0 0 ns
trDD Delay time, RAS high to data (Note20) 13 15 ns
tcop Delay time, CAS high to data (Note20) 13 15 ns
toop Delay time, OF high to data (Note20) 13 15 ns
twep Delay time, W low to data (Note20) 13 15 ns
tr Transition time (Note21) 1 50 1 50 ns
Note 14: The timing requirements are assumed tr=2ns.
15: ViHmin) and ViLmax) are reference levels for measuring timing of input signals.
16: trRecp(max) is specified as a reference point only. If trep is less than trcpomax), access time is trac. If trep is greater than trepmax), access
time is controlled exclusively by tcac or taa.
17: traD(max) is specified as a reference point only. If tRap = trabmax) and tasc< tasc(max), access time is controlled exclusively by taa.
18: tascmax) is specified as a reference point only. If trco >trcbmax) and tasc > tascimax), access time is controlled exclusively by tcac.
19: Either tpzc or tbzo must be satisfied.
20: Either trop or tcop or toop or twep must be satisfied.
21: ttis measured between ViH(min) and ViLimax).

Read and Refresh Cycles

Limits
M5M46X405D-5,5S | M5M46X405D-6,6S .
Symbol Parameter M5M46X805D-5,5S | M5M46Xx805D-6,65 | UNit
M5M465165D-5,5S |M5M465165D-6,6S
Min Max Min Max
tRc Read cycle time 84 104 ns
traS RAS low pulse width 50 10000 60 10000 ns
tcas CAS low pulse width 8 10000 10 10000 | ns
tesH CAS hold time after RAS low 35 40 ns
trRsH RAS hold time after CAS low 13 15 ns
tRcs Read Setup time before CAS low 0 0 ns
tRcH Read hold time after CAS high (Note 22) 0 0 ns
tRRH Read hold time after RAS high (Note 22) 0 0 ns
tRAL Column address to RAS hold time 25 30 ns
tcaL Column address to CAS hold time 13 18 ns
torH RAS hold time after OE low 13 15 ns
_tocn I CAS holdtime atter OE low 13 13 ns |

Note 22: Either trcH or tRrRH must be satisfied for a read cycle.
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

[ Limits
M5M46X405D-5,5S |M5M46X405D-6,6S
3ymbo| Parameter M5M46X805D-5,5S |M5M46X805D-6,6S Unit
M5M465165D-5,5S |[M5M465165D-6,6S
Min Max Min Max
twc Write cycle time 84 104 ns
trAS RAS low pulse width 50 10000 60 10000 ns
tcas CAS low pulse width 8 10000 10 10000 | ns
tesH CAS hold time after RAS low 35 40 ns
tRsH RAS hold time after CAS low 13 15 ns
twes Write setup time before CAS low (Note 24) 0 0 ns
tweH Write hold time after CAS low 8 10 ns
towL CAS hold time after W low 8 10 ns
tRwL RAS hold time after W low 8 10 ns
twp Write pulse width 8 10 ns
tps Data setup time before CAS low or W low 0 0 ns
toH Data hold time after CAS low or W low 8 10 ns
Read-Write and Read-Modify-Write Cycles
Limits
M5M46X405D-5,5S |M5M46X405D-6,6S
Symbol Parameter M5M46X805D-5,5S |M5M46X805D-6,6S | Unit
M5M465165D-5,5S |M5M465165D-6,6S
Min Max Min Max
tRwc Read write/read modify write cycle time (Note23) 109 133 ns
trAS RAS low pulse width 75 10000 89 10000 ns
tcas CAS low pulse width 38 10000 44 10000 | ns
tcsH CAS hold time after RAS low 70 82 ns
tRsH RAS hold time after CAS low 38 44 ns
trcs Read setup time before CAS low 0 0 ns
tcwp Delay time, CAS low to W low (Note24) 28 32 ns
tRwD Delay time, RAS low to W low (Note24) 65 77 ns
tawp Delay time, address to W low (Note24) 40 47 ns
|_toen OTE hold time after W low 13 15 ns

Note 23: trwc is specified as tRwc(min)=tRaCc(max)+tobD(min)+tRWL(miny+t RP(min)+4tT.

24: twcs, tcwp, trRwp and tawp and, tcpwp are specified as reference points only. If twes > twes(min) the cycle is an early write cycle and the
DQ pins will remain high impedance throughout the entire cycle. If tcwp > tcwbp(min), tRwb > tRWD (min), tAWD =tawD(min) and tcPwD = tcPWD(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) is satisfied, the DQ (at access time and until CAS or OE goes back to Vi1 ) is indetermi-
nate.
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M5M465165DJ,DTP -5,-6,-5S,-6S

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

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
M5M46X405D-5,5S | M5M46X405D-6,6S
Symbol Parameter M5M46X805D-5,55 | M5M46X805D-6,65 | Unit
M5M465165D-5,5S |M5M465165D-6,6S
Min Max Min Max

tHPC EDO mode read/write cycle time 20 25 ns
tueprwe | EDO Mode read write / read modify write cycle time 55 66 ns
tooH Output hold time from CAS low 5 5 ns
trAs RAS low pulse width for read write cycle (Note26) 65 100000 77 100000 ns
tcp CAS high pulse width (Note27) 8 13 10 16 ns
tcern | RAS hold time after CAS precharge 28 33 ns
tcpwp | Delay time, CAS precharge to W low (Note24) | 43 50 ns
tcHoL Hold time to maintain the data Hi-Z until CAS access 7 7 ns
toere | OE Pulse Width (Hi-Z control) 7 7 ns
twPE | W Pulse Width (Hi-Z control) 7 7 ns
ticwo | Delay time, CAS low to W low after read 28 32 ns
tvawp | Delay time, Address to W low after read 40 47 ns
tHPWD Delay time, CAS precharge to W low after read 43 50 ns
tncoo | Delay time, CAS low to OE high after read 13 15 ns
tHaoD Delay time, Address to OE high after read 25 30 ns
tHPoD Delay time, CAS precharge to OE high after read 28 33 ns

Note 25: All previously specified timing requirements and switching characteristics are applicable to their respective EDO mode cycle.
26: tras(min) is specified as two cycles of CAS input are performed.
27: tcpmax) is specified as a reference point only. If tcp > tcpimax), access time is controlled exclusively by tCAC.

CAS before RAS Refresh Cycle (Note 28)

Limits

M5M46X405D-5,5S | M5M46X405D-6,6S
Symbol Parameter M5M46X805D-5,55 |M5M46X805D-6,65 | Unit

M5M465165D-5,5S8 |M5M465165D-6,6S

Min Max Min Max

tcsr CAS setup time before RAS low 5 5 ns
tcHr CAS hold time after RAS low 10 10 ns
trRsR Read setup time before RAS low 10 10 ns
{RHR Read hold time after RAS low 10 10 ns

Note 28: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

SELF REFRESH SPECIFICATIONS

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

ELECTRICAL CHARACTERISTICS (Ta=0 ~ 7OOC, Vce=3.3V * 0.3V, Vss=0V, unless otherwise noted) (Note 2)

Symbol

P t Test conditi Limits Unit
arameter est conditions Min Typ Max ni

lccs (av)

Average supply current M5M46X405D-55 65 CAS before RAS refresh cycling

input high level > Vcc-0.2V
from Vee M5M46X805D-55,6S | input low level < 0.2V 500 KA
Extended - Refresh cycle |\50465165D-55,65 | output= OPEN, tRC = 31.25p18
(note 5,6) 1RAS = tRAS(min) ~ 300ns

lcca (av)

Average supply current

from Vce

Self - Refresh cycle
(note 6)

M5M46X405D-5S,6S
M5M46X805D-5S,6S
M5M465165D-55,65 | output=OPEN

RAS = CAS < 0.2V
400 HA

TIMING REQUIREMENTS (Ta=0 ~ 70C, Vcc=3.3V £0.3V, Vss=0V, unless otherwise noted See notes 14,15)

Limits

M5M46X405D-5S | M5M46X405D-6S
Symbol Parameter M5M46X805D-5S | M5M46X805D-6S Unit

M5M465165D-5S | M5M465165D-6S

Min Max Min Max

tRAsS Self Refresh RAS low pulse width 100 100 us
trps Self Refresh RAS high precharge time 84 104 ns
tcHs Self Refresh CAS hold time =50 =50 ns

SELF REFRESH ENTRY & EXIT CONDITIONS

(1) In case of CBR distributed refresh

The last/ first full refresh cycles must be made within tNS/ tSN before / after self refresh ,
on the condition of INS <128 ms and tSN < 128 ms.

tns tsn
[——| —

I I
---------- ||| |-|| | | Self refresh period || | |-| | | | LR LR

DISTRIBUTED REFRESH DISTRIBUTED REFRESH

< 128 ms > <128 ms >

(2) In case of burst refresh

The last/ first full refresh cycles must be made within tNS/tSN before / after self refresh ,
on the condition of INS <16 ms and tSN < 16 ms.

tns tsn
—

I ——

m

I
"" ”" | Self refresh period | "" "" ""

BURST REFRESH

BURST REFRESH
<128 ms >

<128 ms >
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 29)

Read Cycle
trRC N
tRAS < trRP
VIH— 3 / \
RAS \ / \
ViL — \ 1
tcsH
tcrpP tRcD R tRsH | | IRPC  lCRP
tcas
CAS VIH— \
LCAS/UCAS VL~
(at M5M465165Dxx only) tRAL
tRAD
tcaL
VIH—
Address
ViL —
tRRH
tRCS . {RCH
_ VIH—
w
ViL —
toze tcbb
tROD | |
DQ1 ~ DQ#4 (8,16) ViH — Hi-Z g
(INPUTS) ViL —
twez
toac ez toFF
tan b toHC
tcLz N « fOHR
DQ1 ~ DQs (8,18 YOH— Hi-Z / L A VALD Hiz
OUTPUTS ) o
( ) VoL — X
tRAC
tDzo toEA toEZ
tocH RSy
OE ViH — toRH .
ViL —
Note 29: Indicates the don't care input.
ote £2: VIH(min) < VIN £ VIH(max) or VIL(min) < VIN £Vi(max)
Indicates the invalid output.
N Indicates the skew of the two inputs. (at M6M465165Dxx only)
14
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write)

twe

v

tRAS tRP

VIH — 3 f 3
RAS \ / \
ViL — 7
tcsH

tcrp tRCD tRSH
tcas

v

trRPC  tCRP

v

=
by

CAS VIH—
LCAS /UCAsS Vi
(at M5M465165Dxx only)
tASR
tASR tRAH tasc tCAH >
<P >
Add ViH =] ROW COLUMN ROW
ress viL ADDRESS ADDRESS ADDRESS
twes tweH
_ VIH - ;
w
ViL ;‘
tDs tDH
«—»
I(DISE’LNJTIDS?4 (8.16) DATA VALID
VOH — )
DQ1 ~ DQ4 (8,16) Hi-Z

(OUTPUTS) VoL —

— VIH -

ViL
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M5M467405/465405DJ,DTP -5,-6,-5S5,-6S
M5M467805/465805DJ,DTP -5,-6,-5S5,-6S
M5M465165DJ,DTP -5,-6,-5S5,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM
Write Cycle (Delayed Write)
twe
tRAS tRP
VH- — y
RAS \ \
ViL — N
tcsH R
tcrRP tRCD tRsH v tRPC tCRP)
tcas
P \ g
LCAS/UCAS Vi
(at M5M465165Dxx only)
tasr tRAH 1:43_0’ tcan -l tAsR
Address v ROW COLUMN ROW
VIL ADDRESS ADDRESS . ADDRESS
towL
tRwL
tRCs
twp
_ VIH
w
ViL \
twcH
1'13’ toH
DQ1 ~ DQ4 (8,18) Vi Hi-Z DATA
(INPUTS) VIL VALID
tcLz
DQ1 ~ DQu (s, 15) VOH ~ Hi-Z 7 Hi-Z
(OUTPUTS) |~ _ \ /
toEH
tbzo toez
tobD
— VIH
OE
ViL /
16
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S

M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

VIH— !\

tRwC

tRAS

tRP

4

\

RAS \
ViL — = i i i
RPC 1CRP
tcsH AR
crpP tRCD tRSH
tcas
CAS ViH %
LCAS/UCAS VL
(at M5M465165Dxx only) tRAD
task tRAH tAsR
Dl tasc ¥ ¢ toa e
Address ViH ROW COLUMN ROW
VIL ADDRESS ADDRESS ADDRESS
tAwD towL
tRCs P tcwb tRWL
tRWD twp
o VIH \
W \
ViL \
tpzc toH
~ Hi-Z
I(?SE,UTDS?“ ®.18) : DATA VALID
tcac
— |
taA J
1057‘
DQ1 ~DQu 8,16 VOH ™ Hi-Z (oATA ! Hi-Z
OUTPUTS
( ) VoL - VALID|/
tRAC
» tobD
toEH
tbzo toEA|
it j(e)=74
. VIH s
OE /
ViL
17 Aug. 1999
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

EDO Mode Read Cycle

tRAS tRP
VIH— """ T
RAS \ \
ViL —
tcsH tHPC tRSH fRPC |
tcrRP tRCD tcas tcRP
CAS VIH —
LCAS/UCAS ViL —
(at M5M465165Dxx only)
tRAD tcPRH
tAsR tasc tasc tasr
N tRAH , 1ASC ks tCAH o tcAH P tcaH
VIH — \
Address COLUMN OLUMN ROW
ViL — rADDRESS—Zf DRESS-3 g ADDRESS
tRAL tRRH
tcAL tcAL fcAL | [« tRcH
— VIH —
w
ViL —
tbzc
tRDD
tcobb
v Hi-Z
DQ1 ~ DQ4 (8,16) /A
(INPUTS) tcac tcac \
teng - tREZ
tAA tAA taa tOHR
i toFF
oLz J_DWOH }D_?H toHe
DQ1 ~DQa @18 VOH Hi-Z DATA i DATA | DATA
(OUTPUTS) VoL — VALID-1 VALID-2 VALID-3
oL % 7
tRAC tcPA ‘ tcPa
tDzo toEA
> toez
tocH
_ VIH —
OE
ViL —
«—» tobD
18 Aug. 1999
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

EDO Mode Write Cycle (Early Write)

tRAS tRP

VH- " 3 ——
RAS \ / \
ViL — x -

CAS VIH—

LCAS/UCAS ViL -
(at M5M465165Dxx only)

tASR | | tran
VIH— \
ROW ROW

Address

ViL — ADDRESS ADDRESS

J \

—_ VIH—
w

ViL —

tDs tDH tDs 1DH tDs tDH
< I

DQ1 ~ DQ4 (8,16) ViH — DATA DATA DATA

(INPUTS) ViL — VALID-1 VALID-2 VALID-3
DQ1 ~DQu (8,15 YOH~ Hi-Z
(OUTPUTS)
VoL —
__ VIH—
OE
ViL —
19
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

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

RAS

CAS
LCAS / UCAS

tRAS

tRP

(at M5M465165Dxx only)

Address

|

DQ1 ~ DQ#4 (8,16)
(INPUTS)

DQ1 ~ DQ#4 (8,16)
(OUTPUTS)

VIH — \
\ / tRPC \
ViL — »
tcsH R
tRcD . tcas NP tHPRWC i
N T tee tcas CRP
VIH —
ViL —
tRAD
tRAH tcAH tasc tCAH
tASC (o > tASR
VIH — COLUMN UMN ROW
ViL — ADDRESS-1 ESS-2 ADDRESS
tAwD towtl tAwD
tRCcs tcwD B tcwp
™ twp twp
VIH — \ \
ViL — Y \
tRWD tcPwD
DzC 1DH tDzc tDH
» tDs >
) \ A "
Hi-Z DATA | WA Hi-Z DATA
VALID-1 ‘VZ VALID-2
tcac J tcac
tan | taa
tclz —» N
tcLz
Vo — Hi-Z DATA Hi-Z {DATA Hi-Z
VALID VALID
VoL ~ '1 2 |
tRAC tcPa
q » toDD » tobD
tozo | 1OEA 320 toEH
M ¥ tOEZ toEH > » le»|toEZ
toEA
VIH — /

ViL —
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(Rev. 1.0)

M5M467405/465405DJ,DTP -5,-6,
M5M467805/465805DJ,DTP -5,-6,
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

MITSUBISHI LSls
-5S,-6S
-5S,-6S

EDO Mode Mix Cycle (1) (Note 30)

RAS

CAS
LCAS / UCAS

VIH—
ViL —

VIH—
ViL —

(at M5M465165Dxx only)

Address

|

DQ1 ~ DQ#4 (8,16)
(INPUTS)

VIH—
ViL —

VIH—
ViL —

VIH—

ViL —

DQ1 ~ DQ4 (8,16) VoH -

(OUTPUTS)

VoL —

VIH—
ViL —

tRAS
tRwWL
——
\E
tcsH . tHPC tHPRWC
tRCD tcas
towL
tRAD
tAsSR tasc tcaH tasc
o tRAH 1ASC e JCAH e <1CAH
ROW N/ COLUMN [ coLuMN M
| ADDRESS | DDRESS-1 \ DDF(ESS-37 \
tRCS tcPwD
tAwD
tcaL L tcaL | town
L4l 4—’
3\ /
¥ /
tbzc tpzc
tDs toH iDs
£\ DATA NE\ £
\i/\ VALID-2 Ay i
tcac ¥ M tAA Y
tAA twED tcac
toLz 4 twez tcLz
>
Hi-Z { DATA (oATA |
VALID VALID
! -3
tRAC tcPA
t6z0 L(EA» tpzo | OEA toez toEH
tobD

Note 30: OE=L; W Hi-Z control
&:H;ﬁ Hi-Z control
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(Rev. 1.0)

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

MITSUBISHI LSls

EDO Mode Mix Cycle (2) (Note 30)

VIH—
RAS

ViL —
CAS VIH—

LCAS/UCAS Vi~
(at M5M465165Dxx only) tcp tcas tcas
tasc fcaH tasc fcaH
ViH— COLUMN COLUMN
Address Vi - ADDRESS-2 ADDRESS-3
tcaL
twes twcH
o VIH — 3
W \
ViL = tHowD \
tHAWD
DH
tHPWD oy tozc
- >
ViH — i \f DATA A Hi-Z
DQ1 ~ DQ4 (s, 16) Hi-Z . A VALID-2
(INPUTS) ViIL — tcac / f tcac
tan <«—» tweD
tcPa
tWEZ #-»
DQ1 ~ DQs &.16) VOH — ><l DATA Hi-Z / DATA
(OUTPUTS) "y - VALY
" tHcoD toez toze toEA
tHAOD tobD ‘—"
tHPOD
VIH—
OE
ViL —
Note 30: OE=L; W Hi-Z control
‘OE=H; OE Hi-Z control
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(Rev. 1.0) MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

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

tRAS tRP
VIH — \  \
RAS \ / \
ViL — \ Vi
tcsH tHPC tRSH tRPC
tRcD tcas ¢ ICAS ‘4—' tcrp
CAS VIH — =
LCAS/UCAS vy -
(at M5M465165Dxx only)
tRAD
tASR e tASR
e mAHr tASC > |« foaH tcaH
Add ViH -~ ROW LUMN ( Row
ress Vi —  ADDRESS, RESS-1 . ADDRESS
4> tRCH
— VIH —
w
ViL —
tbzc
lcop
DQ1 ~ DQ4 (8,16) Hi-Z
(INPUTS) tcac
toac tcac tRez
tAA P tAA tAA toHR
" toFF
tciz tDoH tcLz tonc
DQ1 ~DQ4 (8,16 YOH~ Hi-Z { DATA DATA { DATA Hi-Z / DATA
(OUTPUTS) V. \VALID-1 — V/§1L'D { VALID-2 \ VALID-3 g
oL — 1 ‘
tRac ; toEz tcpa tcra
tbzo o tcHoL
toez
toez >
__ VIH—
OE
ViL —
toEPE «— toDD
23
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

EDO Mode Read Cycle (Hi-Z control by \TV)

tRAS tRP
VH- "\ —
RAS \ \
ViL — X
tcsH tHPC tRsH tRPC_ |
tcrP tRCD _ fcas
< tcrP
CAS VIH — 3
LCAS/UCAS ViL — %
(at M5M465165Dxx only)
tRAD tCPRH
tASR | | tran taSC ey WICAM 1A§3 tcan 1:430’ foar tASR
VIH — 2\ A 3
Address ROW COLUMN COLUMN ROW
ViL — ADDRESS DDRESS-1 ADDRESS-3 ' ADDRESS
tRAL tRRH
tRCs tRCH
«— tRCS <+ 1RCH
W VIH— \
ViL — \E
twPE
tbzc
tcoD
VIH— )
DQ1 ~ DQ4 (8,16) Hi-z
(INPUTS) ViL — jCAC tcac <1CAC tRez
taa| tAA taa toHR
tclz tDOH twez teLz toFF
> toHe
DQ1 ~DQs 1) O Hi-Z f ATA ‘}_O{‘ DATA \ Hi-z f DATA
(OUTPUTS) VoL — { VALID-1 ) , VALID-2 \ VALID-3
1RAC tcPa tcPa
tozo  1OEA
> toez
tocH
__ VIH—
OE
ViL —
tobp
24 Aug. 1999

A MITSUBISHI ELECTRIC



(Rev. 1.0) MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

RAS-only Refresh Cycle

tRC

tRAS tRP

VIH— \
RAS \

ViL —

tcrP

tcrP r»

CAS VH

LCAS /UCAS ;.
(at M5M465165Dxx only)

tasr tRAH
> tASR >

VIH \

ROW
ADDRESS

ROW

Address
ADDRESS

ViL i

VIH

|

ViL

DQ1 ~ DQ#4 (8,16)
(INPUTS)

VoH — Hi-Z
DQ1 ~ DQ#4 (8,16)
(OUTPUTS) VoL —
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(Rev. 1.0) MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle

tRC trRC
tRP tRAS tRAS tRP
VIH— / \ / \
AAs /N \ / \
ViL—___ 7 \ 7 \ Vi
trRPC tcsR fcHR tRPc  fCSR fcHR tRPC
“—» tcrRP
CAS VIH— T3
LCAS / UCAS — /
(at M5M465165Dxx only}/”_ —
¢—» tCPN
le—» tASR
VIH
ROW COLUMN
Address v : ADDRESSXADDRESS
IL \
tRRH
tRCs
ytrcH SR | iRuR tRsR tRHR
— VIH—
w
ViL —
tcop
VIH—
DQ1 ~ DQ#4 (8,16)
(INPUTS) ViL —
¥ tREZ
—» tOHR
toFF
*—* toHe

DQ1 ~ DQ4 (8,16) VoH -

(OUTPUTS) VoL —
o VIH—
OE

ViL —
26
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S

M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 31)

tRC tRC
tRAS tRP tRAS iRP
VIH — \ — \
RAS \ / \
ViL — X J !
tcrp tRCD ., tRsH tCHR
e N
LCAS /UCAS VL~
(at M5M465165Dxx only) tRAD
tAsrR
tAsSR trRaH | tasc tcAH
H—
COLUMN ROW
Address ROW
ViL — . ADDRESS ADDRESS  ADDRESS
trcs tRRH 1RSSR LeL
tRAL »
w
tcbb
tbzc tRDD
VIH )
DQ1 ~ DQ4 (8,16) Hi-Z
(INPUTS) tREZ
tcac toHR
tan toFF
tcLz toHC
DQ1 ~DQs 816 O~ Hi-Z ! DATA VALID 2
(OUTPUTS) Vol —
tRAC
toEz
tDzo toEA
tORH tobD
— VIH —
OE
ViL —
Note 31: 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 LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Self Refresh Cycle

tRP tRASS tRPS
< «—
VIH — / ————\
RAS / \ /
Vie—___ 7 \ ]
tRPC
tRPC tCSR tcHs
CAS VIH —
LCAS/UCAS Vi — ‘
(at M5M465165Dxx only)
tASR
VIH
Address ROW
VIL ADDRESS
. QRRH
4| tRCH ‘mSR‘ « tRHR
— VIH—
w
ViL —
tcoD
DQ1 ~ DQ4 (8,16) ViH =
(INPUTS) VIL —
¥ tREZ
—> {OHR
toFF
< toHe
VoH - Hi-Z
DQ1 ~ DQ#4 (8,16)

(OUTPUTS)  yoL —

— VIH —
ViL —
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Byte Read Cycle
(at M5M465165Dxx only)

tRC

tRAS

tRP

viiH- "

RAS \
ViL — N

tcsH

tcrP

tRCD

tRsH

-

tcrRP

LCAS ViK —
(or UCAS) vy -

UCAS ViH =

(or LCAS) ViL —

tRAD

tcas

tRAL

tcAL

tasc

tcaH

v

Address

COLUMN
ADDRESS

ROW
ADDRES¢

tRCs

tRCH

VIH —

g

ViL —

DQ1 ~DQs VIH —
(or DQs ~ DQ1s)
(INPUTS) ViL —

DQ1~ DQs VOH —
(or DQs9 ~ DQ16)

Hi-Z

(OUTPUTS) v —

tbzc

DQe¢~ DQ1s VIH —
(or DQ1~ DQs)
(INPUTS) ViL —

Hi-Z

A

DQo~DQis  VOH-—
(or DQ1 "~ DQs)

Hi-Z

tcac
taA

twez

(OUTPUTS) VoL —

tRAC

tcLz
t : ¥

Hi-Z

v

tbzo tOEA

tocH

VIH—
ViL —

toRH
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(Rev. 1.0)

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

MITSUBISHI LSls

Upper / (Lower) Byte Write Cycle (Early Write)
(at M5M465165Dxx only)

twe

tRAS trRP
[ VH—- ——\
RAS \
ViL — \
tcsH R
tcRP tReD tRsH
LCAS
(or UCAS)
tcas
UCAS ViH - \
(or LCAS) VIL — X 5
tASR tasc 1ASR
o le tRAH o tcaH ASR)
VIH
Address ROW COLUMN ROW
VIL ADDRESS ADDRESS ADDRESS
_ VIH
w
ViL

DQ1 ~DQs VIH
(or DQs ~ DQ1s)
(INPUTS) ViL

DQ1~ DQs VOH —

(or DQe ™~ DQ16) Hi-Z
(OUTPUTS) voL —

DS tDH
DQs~DQis VH
(or DQ1~ DQs)
(INPUTS) viL DATA VALID
DQe ~DQts VoH-— Hi-z

(or DQ1~ DQs)
(OUTPUTS) VoL -

VIH
ViL
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(Rev. 1.0)

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

MITSUBISHI LSls

Upper / (Lower) Byte Write Cycle (Delayed Write)
(at M5M465165Dxx only)

twc
tRAS tRP
_ VH- — /A
RAS \ /
ViL — \- 4
tcsH tRPC 1CRP
tCRP tRCD tRSH
ViH —
LCAS "
(or UCAS) ViL —
tRPC iCRP
fcas M
UCAS Vi — \ /
(or LCAS) VIL — \ N
tASR tRAH tcaH
tASC le—» tasR
Adg ViH - ROW COLUMN Row
ress Vil — ADDRESS ADDRESS ADDRESS
towL
tRCs tRWL
N twp
_ VIH—
w
ViL —
DQ1 ~DQs VIH—
(or DQs ™~ DQ1s)
(INPUTS) ViL —
DQ1~ DQs VOH — _
(or DQe ~ DQ1s) Hi-Z
(OUTPUTS) VoL - . tweH
tbzc tDH
DQs ~ DQ1s VIH — iz
(or DQ1~ DQg) DATA
(INPUTS) VIL — VALID
tcLz
DQs~DQ1s VOH-— ) / )
(or DQ1™~ DQs) Hi-z / Hi-Z
(OUTPUTS) VoL - \
toEH
tOEZ 4>
» toDD
. VIH— 2
OE /
ViL —
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(Rev. 1.0) MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) Byte Read-Write, Upper / (Lower) Byte Read-Modify-Write Cycle.
(at M5M465165Dxx only)
tRwWC

tRAS tRP

VH- =

RS \ /N

tRPC  1CRP
tcsH

tCRPI tRCD tRsSH

LCAS ViH ~
(or UCAS) vy —

tRPC  1CRP
<+«

tcas

UCAS ViH - \ Z‘
(or LCAS) ViL — g 4
tRAD
tAsR tRAH tCAH tASR
—» tASC > [
Address ViH — ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
tAwD towL
tRCs towo ) tRwWL
tRWD
twp
. VIH—
w

ViL —

DQ1~ DQs VIH —
(or DQs ~ DQ1s)
(INPUTS) ViL —

DQ1~ DQs VOoH — Hi-Z
(or DQs ~ DQ1s)
(OUTPUTS) VoL —
1DS je»] 1oH
tbzc
DQo~DQits VH- Hiz
(or DQ1~ DQs) - DATA VALID
(INPUTS) ViL —
tcac
tAA
tcLz
DQo~DQ1s VoH-— . : )
(or DQ1 ~ DQs) Hi-z / " DATA Hi-z
(OUTPUTS) voL — » | VALID
tRAC tooD
toEH
toez

_ VIH —
OE

ViL —
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

EDO Mode Byte Read Cycle

(at M5M465165Dxx only) RAS trRP
N VH- —
RAS \ / 3
ViL —
tcsH tHPC tRsH
terp tRcD tcp tcas tcp _ tRPC tCRP
0 b )
—a ViH — L
LCAS \ ZL
(or UCAS) ViL — ' |
. tRPC tCRP
toas tcas| | "_'
UCAS ViH — \ / \ /
(or LCAS) ViL — g J |
tRAD tCPRH
tasc tASR
1AS§’ tRAH tASCle—s tCAH «o» tcAH tasc tCAH
VIH— —w
Address OLUMN COLUMN
ViIL — DRESS-1 | ADDRESS-2 rADDRESS
tRCs tRAL tRRH
. tcaL tcAL tcaL R tRCH
— VIH—
w
ViL —
DQ1 ~DQs VIH — Hiz
(or DQs ~ DQ1s)
(INPUTS) ViL —
tcac m‘EZ
taA OHR
DQ1~ DQs VOH — Hi-Z /
(or DQe ~ DQ1s) DATA
(OQUTPUTS)  voL — ! VALID-2
tcLz
4 tRDD
tpzc CPA
tcob
DQe~DQis VYH- iz
(or DQ1~ DQs)
(INPUTS) ViL — tcac tcac
tAA tAA twez
toFF
tDoH
tcLz toHe
I(DO?QDNQPNQ |13608) VOH — Hi-Z f DATA f DATA
(OUTPUTS) VoL — VALID-1 \ VALID-3
|
tRAC tcra tooD
tDzo toEA
toez
tocH
i VIH—
OE
ViL —
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

EDO Mode Byte Write Cycle (Early Write)
(at M5M465165Dxx only)

tRP

tRAS
[ ViH—- """\ .
RAS \ / \
ViL — i
tcsH tHPC tRsSH
10'3_'1 tRPc  tcrP
LCAS Vik — ] s\ i
(or UCAS) vy — \ 1/
<« IRPC
trRCD tcas tcp tcas tcp tcas tcRP
UCAS VIH — \ / 3\
(or LCAS) VIL — \
tcaL tcaL tcaL
i tASR
tAsR tRAH CAH tAsC el ¢1CAH tASC eyl ¢ 1CAH
— \ X
Address v ROW OLUMN ROW
ViL — ADDRESS) DRESS-1 | ADDRESS
twes twcH twes tweH
o VIH —
w
ViL —
tDs tDH
DQ1~DQs  VH- DATA
(or DQe ~ DQ1s) VALID-2
(INPUTS) ViL — -
DQ1 ~DQs VOH — Hi-Z
(or DQ9 ~ DQ1s)
(OUTPUTS) VoL —
tDs tDH tDs tDH
DQs~DQ1s VH-—
(or DQ1~ DQs) DATA DATA
(INPUTS) ViL — VALID-1 VALID-3
DQs~DQ1s VOH-— Uiz
(or DQ1~ DQs)
(OUTPUTS) VoL —
_ VIH —
OE
ViL —
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

EDO Mode Upper/(Lower) Byte Read-Write, Upper/(Lower) Byte Read-Modify-Write Cycle
(at M5M465165Dxx only)

tRAS tRP
[ VH-— —
RAS \ /
ViL — X £ |iRPC
tcrP e R
R
tcrP
LCAS
(or UCAS)
tRcD tcas tHPRWC
tcP tcas ’4, tCRP
UCAS ViK — \ /‘ \
(or LCAS) ViL — \ 7 X, 7
tRAD
1A§5’ tRAH 1ASC en tcaH tasc tcaH towL tash
VIH—
Address ROW COLUMN LUMN ROW
ViL — ADDRESS , ADDRESS-1 RESS-2 ADDRESS
tAwD tAwD
tRCs towp WL tros —» towp
twp twp
W VIH — p \
ViL = \, \
tRwD tcPwD
DQ1 ~DQs VIH—
(or DQe ~ DQ1s)
(INPUTS) ViL —
DQ1~ DQs VOH — Hi-Z
(or DQo~ DQ1s)
(OUTPUTS) voL —
tbze tos ton  |1bze 1DH
I(DO?QD NQP~Q|13608) ViH — Hi-Z DATA DATA
VALID-1 VALID-2
(INPUTS) ViL — toac
s
tcLz
'(?)?%NQPNQSQS) Vor - Hi-Z fonta Hi-Z ‘VAUD Hi-Z
(OQUTPUTS) VoL - -1 -2 /
tRAC <l toop tcPa tobD
tozo  tOEA tDzo toEH
toEH toEz
> toez toEA
VIH — f \
OE / \
ViL —
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(Rev. 1.0)

MITSUBISHI LSls

M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S

M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Upper / (Lower) CAS before RAS Refresh Cycle

-

(at M5M465165Dxx only)
tRP 0 tRC
T RAS tRP
VIH — — A ~ m r
RAS ,/ \ X
ViL — /
tRPC tCRP IRPC tcrp _ trre tCRP.
LCAS VIH—
(or UCAS)
ViL —
tRPC_ tcrP
tRPC tcsr tRPC tCsR r
UCAS ViH - i

(or LCAS) vy -

tcPN

tCHR /

tASR

VIH— ROW
Address ADDRESS
ViL —
tRcH  tRSR tRSR tRHR tRCs
< > “ > » ‘<—>
_ VIH —
w
ViL —

DQ1 ~ DQs VIH —
(or DQs ~ DQ1s)
(INPUTS) ViL —

> toFF
toHe
tREZ
toHR
DQ1~ DQs VOH — Hi-Z
(or DQo~ DQ1s)
(OUTPUTS) VoL —
toEZ
tcob
DQs~DQis  ViH — |Jore
(or DQ1~ DQs)
(INPUTS) ViL —
DQo ~ DQ1s VOH — Hi-Z
(or DQ1~ DQs)
(OUTPUTS) voL —
toez
tobp
o VIH —
OE
ViL —
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

MITSUBISHI LSls

Upper / (Lower) Hidden Refresh Cycle (Byte Read) (Note 31)

(at M5M465165Dxx only)

trRC

tRC

tRAS iRP tRAS tRP
VIH— " ~ =
RAS Y \ / \ / tRPC \
L — . L —
tRPC
tcrP tRCD tRSH tcRP
LCAS
(or UCAS)
tcrP
tcrRP tCHR
UCAS \ e
(or LCAS) = —7[
tcAH tasr
COLUMN ROW
Address ADDRESS ADDRESS
trcs RAL tRRH tRSR tRHR
_ VIH—
w
ViL —
DQ1 ~DQs VIH —
(or DQ9 ~ DQ16)
(INPUTS) VIL —
DQi1~ DQs VOH — Hi-Z2
(or DQo~ DQ1s)
(OUTPUTS) voL —
tozc tcob
DQe~DQt6  VIHH-— Hi-Z
(or DQ1~ DQs) o
(INPUTS) ViL — (onc tREZ
” toHe
tcLz toHr
DQo~DQ1s6  VOH— Hi-Z 7L
(or DQ1 "~ DQs) >< DATA VALID —
(OUTPUTS) VoL — G
taa R
tRAC toez
170 toEA ] topD
v P toRH
H—
OE
ViL —
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
M5M465165DJ,DTP -5,-6,-5S,-6S

EDO MODE 67108864-BIT (16777216-WORD BY 4-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (8388608-WORD BY 8-BIT) DYNAMIC RAM
EDO MODE 67108864-BIT (4194304-WORD BY 16-BIT) DYNAMIC RAM

Byte Self Refresh Cycle
(at M5M465165Dxx only)

VIH —
RAS

ViL —
LCAS ViH

(or UCAS) Vi

UCAS VIH —
(or LCAS) ViL —
VIH
Address
ViL
_ ViH—
W IH
ViL —

DQ1 ~DQs VIH—
(or DQs ~ DQ1s)
(INPUTS) ViL —

DQ1~ DQs VOH —
(or DQe~ DQ1s)
(OUTPUTS) VoL —

DQs~ DQ1s VIH —
(or DQ1~ DQs)
(INPUTS) ViL —

DQs~DQ1s  VoH-—
(or DQ1~ DQs)
(OUTPUTS)  voL -

VIH—
ViL —

tRP

tRPC 1CRP.
>

tRASS

v
A

\_

v

«—ptCPN

tASR

~  ROw

ADDRESS
-

- toFF

toHe

tREZ

toHR

toEz

tcob

A

toFF
[T

toez

toob
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