(Rev. 1.0) MITSUBISHI LSIs

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 gower RAS | CAS |Address| OE | cycle | Power
access | access | access | access ; issipa- access | access | access | access ; issipa-
Type name time time [ time time time tion Type name time time time time time tion
(max.ns)| (max.ns)|(max.ns) | (max.ns)| (min.ns) | (typ.mW)| (max.ns) [ (max.ns) |(max.ns) [(max.ns) [ (min.ns) [(typ.mW)
Imgmg;ggggi;ggg 50 13 25 13 84 | 300 M5M465165DXX-5,55 50 13 25 13 84 | 420
M5M467405DXX-6,6S M5M465165DXX-6,6S 60 15 30 15 104 390
IM5M467805D><X-6,68 60 15 30 15 104 250
M5M465405DXX-5,5S
IM5M465805D><X-5,58 50 13 25 13 84 390
M5M465405DXX-6,6S
IM5M46RRO‘=-DXX-6 6S 60 15 30 15 104 325
XX=J3,TP

eStandard 32 pin SOJ, 32 pin TSOP (M5M467405Dxx/M5M465405Dxx/M5M467805Dxx/M5M465805Dxx)
Standard 50 pin SOJ, 50 pin TSOP (M5M465165DxXx)

eSingle 3.3 £ 0.3V supply

o ow stand-by power dissipation

1.8mW (Max) ~-----------~- LVCMOS input level
oL ow operating power dissipation
M5M467405Dxx-5,5S / M5M467805Dxx-5,5S - - - - - - - - - - - - 360.0mW (Max)
M5M467405Dxx-6,6S / M5M467805Dxx-6,6S - - - - - - - - - - - - 324.0mW (Max)
M5M465405Dxx-5,5S / M56M465805Dxx-5,5S8 - - - - - - - - - - - - 468.0mW (Max)
M5M465405Dxx-6,6S / M5M465805Dxx-6,6S - - - - - - - - - - - - 432.0mW (Max)
M5M465165DXX-55S - - - - - - - - - - - oo oo oo oo 504.0mW (Max)
M5M465165Dxx-6,6S - - - - - - - ------------------- 468.0mW (Max)
e Self refresh capability*
Self refresh current - - - - - ------- 400pA (Max)

oEDO mode , Read-modify-write, CAS before RAS refresh, Hidden refresh capabilities
eEarly-write mode , OE and W to control output buffer impedance
eAll inputs, outputs LVTTL compatible and low capacitance
% :Applicable to self refresh version(M5M467405/465405/467805/465805/465165DJ,DTP-5S,-6S:0option) only

ADDRESS

Part No. Row Add. | Col. Add. Refresh

Refresh Cycle

Normal S-version
RAS Only Ref,Normal R/W | 8192/64ms |8192/128ms

M5M467405Dxx|A0-A12 [ A0-A10
CBR Ref,Hidden Ref 4096/64ms [4096/128ms
mOnly Ref,Normal R/W

IM5M465405DXX A0-All |AO-All |-aR Ref Hidden Ref 4096/64ms |4096/128ms

RAS Only Ref,Normal R/W |8192/64ms |8192/128ms

M5M467805Dxx|A0-A12 [ AO-A9
CBR Ref,Hidden Ref 4096/64ms |4096/128ms

RAS Only Ref,Normal R/W
IM5M465805DXX AO0-Al1l | AO-A10 CBR Ref Hidden Ref 4096/64ms [4096/128ms

RAS Only Ref,Normal R/W
M5M465165Dxx | AO-A11l | AO-A9 " 4096/64ms [4096/128ms
I CBR Ref.Hidden Ref

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

PIN DESCRIPTION
M5M467405Dxx / M5M465405Dxx

M5M467805Dxx / M5M465805Dxx

Pin Name JFunction Pin Name JFunction
Ao-A12 Address Inputs Ao-A12 Address Inputs
DQ1-DQ4 |Data Inputs / Outputs DQ1-DQ8 [Data 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
Vce Power Supply (+3.3V) Vcc Power Supply (+3.3V)
Vss Ground (0V) Vss Ground (0V)
NC No Connection NC No Connection
M5M465165Dxx
Pin Name JFunction
Ao-A11 Address Inputs
DQ1-DQ16 |Data Inputs / Outputs
RAS Row Address Strobe Input
Upper byte control
UCAS Column Address Strobe Input
Lower byte control
LCAS ColumnAddress Strobe Input
w Write Control Input
OE Output Enable Input
Vcc Power Supply (+3.3V)
Vss Ground (0V)
NC No Connection XX=J, TP
M5M467400/465400DJ, DTP  PIN CONFIGURATION (TOP VIEW)
_/ _/
Vce @ Vss Vce E Vss
DQ1 s1] DQa DQ1 [2] DQ4
DQ2 l30] DQ3 DQ2 3] DQ3
NC 2] NC NC [4] NC
NC 28] NC NC [5] NC
NC E § 27] NC NC [s¢] 5 § NC
Ne =5 o el § % cAs
_w a2 ] OF W [e] S 9 OE
RAS 5 35 24] A12/NC(Note) RAS [9] : B A12/NC(Note)
A0 a a 23] A11 Ao |[10] a a A11
A1 e 2 l22] A10 AL [11 3 3 A10
A2 21] A9 A2 [12] v T A9
A3 20] A8 A3 [13] Ag
A4 9] A7 A4 [14] A7
As 18] A6 As [1s] A6
vee 17] Vss vee [1s] Vss
Outline 32PON (400mil SOJ) Outline 32P3N (400mil TSOP Normal Bend)
Note : Al12..M5M467405Dxx, NC...M5M465405Dxx
NC : NO CONNECTION

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

Vce

<
a
<
N
o
a1
®
o
a1
O
(&

(AS08L9TINSIN

Vss
DQs
DQ7
DQ6
DQs
Vss
‘CAS
OE
A12/NC(Note)
A1l
A10
A9
A8
A7
A6
Vss

Outline 32PON (400mil SOJ)

Note

Outline 32P3N (400mil TSOP Normal Bend)

1 A12..M5M467800Dxx, NC...M5M465800Dxx

NC : NO CONNECTION

<
a1
<
>
o
al
[0}
o
a1
Q
_|
T

d1dso08.9vINSIN

Vss
DQs
DQ7
DQ6
DQs5
Vss
CAS
OE
A12/NC(Note)
A1l
A10
A9
A8
A7
A6
Vss

M5M465165DJ, DTP

PIN CONFIGURATION (TOP VIEW)

vee [1]
DQ1 [z
DQ2 [3]
DQ3 [4]
DQ4 [s]|
vee [6]
DQs5 [7]
DQs [8]
DQ7 [9]
DQ8 [10]
NC [11]

NC [17]
NC [18]
Ao [19]
AL [20]
A2 (2]
A3 [22
A4 [23]
A5 [24]
vee [25]

CAS9TSIVINGIN

'50] Vss

[49] DQ16
48] DQ15
|47] DQ14
l46] DQ13
45] Vss

|44] DQ12
[43] DQ11
l42] DQ10
[41] DQo
la0] NC

39| Vss
LCAS
37| UCAS
=l e
[35] NC
3] NC
s3] NC
l32] A11
[31] A10
[30] A9
20] As
28] A7

Outline 50P0OG (400mil SOJ)

vee [1]
DQ1 [ 2|
DQ2 [3]
DQ3 [4]
DQ4 [s]
Vee [6]
DQs [ 7]
DQs [8]
DQ7 [9]
DQ8 [10]
NC [1]

A2 (2]
A3 [22
A4 [23]
A5 [24]
Vee [25]

d1AdS9TSIvINGIN

[s1] A10
30] A9
|20] As
28] A7
[27] A6
[26] vss

Outline 50P3G (400mil TSOP Normal Bend)
NC : NO CONNECTION
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LSIs

FUNCTION

The M5M467405(805)/465405(805,165)DJ, DTP provide, in addition to normal read, write, and read-modify-write operations,
anumber 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
o ) Inputs Input/Output
peration e oAs UeAS W o= ag‘frvgss gg&‘ﬁg; DOL-DO8 |DQI-DOL6 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
monly 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
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M5M467405/465405DJ,DTP -5,-6,-5S,-6S
M5M467805/465805DJ,DTP -5,-6,-5S,-6S
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M5M467405Dxx | MSM465405DxX

BLOCK DIAGRAM
COLUMN ADDRESS Vee (3.3V)
STROBE INPUT - TAS "| cLock GENERATOR
ROW ADDRESS RAS CIRCUIT Vss (0V)
STROBE INPUT |
WRITE CONTROL O ﬁi»i
INPUT . J.
l AO-A11 - 0
A0 (Note) £
COLUMN DECODER ~< W
BN SRy o
Al <5
777777777777777 a o
a2 I !
A3 SENSE REFRESH pEmy bat
A4 z L AMPLIFIER & | /O CONTROL N e DQ2 | pATA
S0
A5 5 é - DQ3 | INPUTS/OUTPUTS
ADDRESS INPUTS < A6 8o & 1 5¢ oot
A7 il e ] 8 SOk
zzlN0-1 © MEMORY CELL N« | |
A8 ea { o] B (67108864 BITS) <3
A9 =5 =
AL0 (Note) 8 1
ALl N OE OUTPUT ENABLE
A12 INPUT
(Note) — — — — —
Note : Refer to Page 1 (ADDRESS)
M5M467805Dxx / M5M465805Dxx
BLOCK DIAGRAM
COLUMN ADDRESS Vee (3.3V)
STROBEINPUT - CaS I cLock GENERATOR
ROW ADDRESS TRAS N CIRCUIT Vss (0V)
STROBE INPUT |
WRITE CONTROL = O HD—«i
INPUT . J'
. i AO~AL0 , B
(Note) COLUMN DECODER <
Al 4 e w DQ1
=)
A2 l i a DQ2
A3 SENSE REFRESH DQs
A4 z & AMPLIFIER & | /O CONTROL N e DQ4 { DATA
S
AS Sk N DQ5  INPUTS / OUTPUTS
ADDRESS INPUTS < A6 g= 2 1 N e DQ6
! 2
A7 <1 a1 _0 @ DQ7
@ | M o
. I3 [ 2] J O
ol a2 o | ( ) ] -
A9 . z | -
A0 (Note) - @ I
|
ALl iN OE OUTPUT ENABLE
AL INPUT
(Note) - - - - -
Note . Refer to Page 1 (ADDRESS)
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M5M465165Dxx

BLOCK DIAGRAM

ROW ADDRESS ¢

STROBE INPUT

RAS

»

CLOCK GENERATOR

VCC (3.3V)
VSS (0V)

LOWER BYTE CONTROL L_CAsg > CIRCUIT
COLUMN ADDRESS > I“‘_"’
STROBE INPUT \quOWER Uz \ N
UPPER BYTE CONTROL Cas S £ i DQ1
COLUMN ADDRESS ™\ UPPER = S 3 : DQ2
STROBE INPUT ) T ! ' | LOWER DATA
WRITE CONTROL INPUT W = : ” ' [ INPUTS/ QUTPUTS
=) |
S 0 :
| G £ 4 DQs)
E 3 3
A0~A9 )
A0 COLUMN DECODER
o = %]
Al L ! -l o
A2 sS4 [l DQ9
> 0 SENSE REFRESH 2 < 5
A3 El -9 < A @ DQ10
Ad 3 % AMPLIFIER & | /O : :
As 8 2 o covre LIl | | [weurssouteurs
ADDRESS INPUTS ¥ 5. 2 0 x| =t o ! !
z g sl W5 & ! !
A7 g 2 1ol MEMORY CELL e < i | [« bqs
< A0 O | 2 = S
As anl 2] (67108864BITS) © 5 @
A9 ° %
Alo g OF OUTPUT ENABLE
AL INPUT
6 Aug. 1999

A MITSUBISHI ELECTRIC



(Rev. 1.0)

MITSUBISHI

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

LSIs

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.5 4.6 \
VI Input voltage With respect to Vss -0.5 7 4.6 \%
VO Output voltage -05 746 \
10 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 i
Symbol Parameter - Unit
Min Nom Max
Vce Supply voltage 3.0 3.3 3.6 \Y,
Vss Supply voltage 0 0 0 \%
VIH High-level input voltage, all inputs 2.0 Vcc+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 loH=-2mA 2.4 Vce \Y
VoL Low-level output voltage loL.=2mA 0 0.4 V
loz Off-state output current Q floating OV £ Vout £ Vcc -10 10 UA
I Input current OVEVIN £ Vec+0.3V, Other input pins=0V -10 10 UA
Average supply current M5M467405D-5,5S | ——= ——= )
lcc1 (av, from Vee MSM467805D 5,55 iﬁ—stywccérii(r:'lyc“ng -
*?"| operating (Note 3,4,5) | M5M467405D-6,65 out_ ut c_> en 90 mA
" | MsMa67805D-6,65 | OPU OP
M5M467405D-5,5S
6,85 | RAS= CAS =Vin, output open 1
M5M467805D-5,55 = =Vin output op
Average supply current -6,6S
lcc2(av) | from Vee MB5M467405D-5 6 mA
stand-by (Note 6) | mM5ma67805D-56 | 05
] _ 3 )
MBM467405D-55 65 RAS= CAS ° Vcc -0.2V,output open s
M5M467805D-5S,6S '
Average supply current mgng;gggg:ggz ‘RAS=VIL, CAS cycling 100
lcca(av)  |from Vee . tHPC=min mA
M5M467405D-6,6S .
EDO-Mode output open 90
(Note 3,4,5) | M5M467805D-6,65
Average supply current M5M467405D-5,5S | — — )
from Vee M5M467805D-5,55 tCA_S before RAS refresh cycling 130 A
lcce V) | EAS before RAS refresh M5M467405D-6,6S ORLTt_rS:nO. en 120
mode (Note 3,5) | M5M467805D-6.6S putop
Note 2: Current flowing into an IC is positive, out is negative.
3:lccl (AV), Icc4 (AV) and Icc6 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Iccl (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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ELECTRICAL CHARACTERISTICS

[M5M465405D / M5M465805D]

(Ta=0 ~ 70°C, Vcc=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 loH=-2mA 2.4 Vcce \V;
VoL Low-level output voltage lo,=2mA 0 0.4 \
loz Off-state output current Q floating OV £ Vour £ Vcc -10 10 LA
1 Input current oVEVIN £ Vce+0.3V, Other input pins=0V -10 10 A
Average supply current M5M465405D-5,5S | ———= == A
®0 loperating  (Note 3455 |MEMAG5405D665 | o T 120 mA
"7 | M5M465805D-6,65 putop
M5M465405D-5,5S
685 | RAS= CAS =Vin, output open 1
M5M465805D-5,55 = =Vinoutput op
Average supply current -6,6S
Icc2av) | from Ve M5M465405D-5.6 mA
stand-by (Note 6) M5M465805D-56 | 03
, _ 3 i}
MBM465405D-55 65 RAS= CAS ° Vcc -0.2V,output open 03
M5M465805D-5S,6S '
M5M465405D-5,58 | —— _
A | t ' _ .
verage supply curren M5M465805D-5.55 | RAS=ViL, CAS cycling 100
lccaav) | from Vee thpc=min. mA
EDO-Mode M5M465405D-6,65 | |\ o oen %
(Note 3,4,5) | M5M465805D-6,6S
Average supply current M5M465405D-5,55 | —— _ ] 130
| from Vee M5M465805D-5,55 ICA_S pefore RAS refresh cycling A
cee (v CAS before RAS refresh M5M465405D-6,6S RE=min.
output open 120
mode (Note 35) | MEM465305D:6,65
[M5M465165D]
. Limits .
Symbol Parameter Test conditions - Unit
Min Typ Max
VoH High-level output voltage loH=-2mA 2.4 Vce V
VoL Low-level output voltage loL=2mA 0 0.4 vV
loz Off-state output current Q floating OV E Vour £ Vce -10 10 HA
1 Input current ov £ VIN £ Vcc+0.3V, Other input pins=0V | -10 10 HA
Average supply current M5M465165D-5,5S | RAS, CAS cycling 140
lcci(av) |from Vce trc=twc=min. mA
operating (Note 3,4,5) M5M465165D-6,6S output open 130
M5M465165D-5,5S8 | —— ——
Average supply current 565 | RAS= CAS =Vin output open 1
lccz2av)  |from Vee M5M465165D-5,6 0.5 mA
tand-b Note 6 RAS= CAS 3 Vcc -0.2V, output open
stand-by ( ) [M5M465165D-55,65 putop 03
Average supply current M5M465165D-5,5S | RAS=ViL, CAS cycling 120
lccaav) |from Vee tHPC=min. mA
EDO-Mode (Note 3,4,5) | M5M465165D-6,6S | output open 110
}Ar\é(:at?cecsupply current M5M465165D-5,5S | CAS before RAS refresh cycling 140
| — _— =mi mA
ces v CAS before RAS refresh trRe=min. 130
mode (Note 3,5) M5M465165D-6,6S | output open
8 Aug. 1999
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CAPACITANCE (Ta=0~ 70°C, Vcc=3.3 £ 0.3V, Vss=0V, unless otherwise noted)

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

Ci) Input capacitance,address inputs 5 pF

Ci (0B Input capacitance, OE input 7 pF
— - - - Vi=Vss

Ciw) Input capacitance, write control input f=1MH 7 pF
— - — = z

Ci (RLS) Input capacitance, RAS input Vi=25mVims 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 £ 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
tRAC Access time from RAS (Note 7,9) 50 60 ns
taa Column address access time (Note 7,10) 25 30 ns
tcrPa Access time from CAS precharge (Note 7,11) 28 33 ns
toEa Access time from OE (Note 7) 13 15 ns
toHc Output hold time from CAS 5 5 ns
toHR Output hold time from RAS (Note 13) 5 5 ns
tcLz Output 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
torF Output disable time after CAS high (Note 12,13) 13 15 ns
tREZ Qutput 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:
11:
12:

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 3 trep(max) and tasc 3 tascmax) and tcp 3 tcp(max).
: Assumes that trep £ trReDmax) and tRAD £ tRAD(max). If tReD Or tRAD is greater than the maximum recommended value shown in this table,

trac will increase by amount that trco exceeds the value shown.

Assumes that trRaD 3 trAD(max) and tasc £ tasc(max).

Assumes that tcp £ tcp(max) and tasc 3 tasc(max).

toEz(max), twez(max), toFr(max) and trRez(max) defines the time at which the output achieves the high impedance state (loutr £ *10 pA) 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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MITSUBISHI

LSIs

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 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 | | )it
M5M46X805D-5,5S [M5M46X805D-6,6S
M5M465165D-5,5S |M5M465165D-6,6S
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
trcD Delay time, RAS low to CAS low (Notel6) 14 37 14 45 ns
tcrp Delay time, CAS high to RAS low 5 5 ns
trRPC Delay time, RAS high to CAS low 0 0 ns
tepn CAS high pulse width 8 10 ns
tRAD Column address delay time from RAS low (Notel?) 10 25 12 30 ns
tAsR Row address setup time before RAS low 0 0 ns
tasc Column address setup time before CAS low (Note18) 0 10 0 13 ns
tRAH Row address hold time after RAS low 8 10 ns
tcAH Column address hold time after CAS low 8 10 ns
tbzc Delay time, data to CAS low (Notel9) 0 0 ns
tbzo Delay time, data to OE low (Notel9) 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
tobp Delay time, OE high to data (Note20) 13 15 ns
twep Delay time, W low to data (Note20) 13 15 ns
tT Transition time (Note21) 1 50 1 50 ns

Note 14: The timing requirements are assumed tT =2ns.
15: ViHmin) and ViL(max) are reference levels for measuring timing of input signals.
16: treb(max) is specified as a reference point only. If trepis less than trepmax), access time is trac. If trepis greater than trRepmax), access

time is controlled exclusively by tcac or taa.

17: trab(max) is specified as a reference point only. If trap 3 trap(max) and tasc£ tascmax), access time is controlled exclusively by taa.
18: tasc(max) is specified as a reference point only. If tReo 3 trRepmax) and tasc 3 tasc(max), access time is controlled exclusively by tcac.
19: Either tpozc or tbzo must be satisfied.
20: Either trop or tcop or toop or twep must be satisfied.
21: ttis measured between ViHmin)and ViL(max).

Read and Refresh Cycles

Limits

M5M46X405D-5,5S | M5M46X405D-6,6S .
Symbol Parameter M5M46X805D-5,55 |M5M46x805D-6,65 | UMt

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
tcsH CAS hold time after RAS low 35 40 ns
tRSH 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
teal Column address to CAS hold time 13 18 ns
toRH RAS hold time after OE low 13 15 ns
toch ICAS hold time after OF Jow 13 15 ns

Note 22: Either trcH or trRrRH must be satisfied for aread cycle.

10

A MITSUBISHI ELECTRIC

Aug. 1999




(Rev. 1.0) MITSUBISHI LSIs

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
Symb0| Parameter M5M46X805D-5,5S [M5M46X805D-6,6S | Unit
M5M465165D-5,5S [M5M465165D-6,6S
Min Max Min Max
twe 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
tCsH 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
tewL 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
tos 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
trCcs Read setup time before CAS low 0 0 ns
tcwp Delay time, CAS low to W low (Note24) 28 32 ns
trwo | Delay time, RAS low to W low (Note24) 65 77 ns
tawp Delay time, address to W low (Note24) 40 47 ns
toEH OE hold time after W low 13 15 ns

Note 23: trwcis specified as tRwc(min)=tRAC(max)+toDD(min)+tRWL (min)+tRP(min)+4tT.
24: twcs, tcwp, tRwp and tawp and, tcpwp are specified as reference points only. If twes 3 twesminy the cycle is an early write cycle and the
DQ pins will remain high impedance throughout the entire cycle. If tcwp 3 tcwp(min), tRwb 3 tRWD (min), tAwb 3 tawp(min) and tcPwb 3 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 Vin) is indetermi-
nate.
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(Rev. 1.0) MITSUBISHI LSIs

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 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| Uit
M5M465165D-5,5S [M5M465165D-6,6S
Min Max Min Max
tHPC EDO mode read/write cycle time 20 25 ns
thprwe [ EDO Mode read write / read modify write cycle time 55 66 ns
tDoH Output hold time from CAS low 5 5 ns
trRAS RAS low pulse width for read write cycle (Note26) 65 100000 77 100000 ns
tep CAS high pulse width (Note27) 8 13 10 16 ns
tcerH | RAS hold time after CAS precharge 28 33 ns
tcrwp | 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
twre | W Pulse Width (Hi-Z control) 7 7 ns
tHewp | Delay time, CAS low to W low after read 28 32 ns
tHAWD Delay time, Address to W low after read 40 47 ns
tvpwp | Delay time, CAS precharge to W low after read 43 50 ns
tncop | 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: tcp(max) is specified as a reference point only. If tcp 3 tcpmax), access time is controlled exclusively by tCAC.

CAS before RAS Refresh Cycle (Note 28)

Limits

M5M46X405D-5,5S | M5M46X405D-6,6S
Symbol parameter M5MA46X805D-5,5S | M5M46X805D-6,6S | Unit

M5M465165D-5,5S |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
tRSR Read setup time before RAS low 10 10 ns
tRHR 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 ~ 70°C, Vce=3.3V + 0.3V, Vss=0V, unless otherwise noted) (Note 2)

Limits

Symbol Parameter Test conditions Min Typ Max Unit
Average supply current M5MA6X405D-5S.65 .CAS be_fore RAS 3:'efresh cycling
| from Vee ’ input high level Vce-0.2V 500 HA
CC8 (AV) M5M46X805D-5S,6S | input low level £ 0.2v
Extended - Refresh cycle |\50465165D-55,6S | output = OPEN | tRC = 3125115
(note 5,6) tRAS = tRAS(min) ~ 300ns

Icco (av)

Average supply current

from Vcc

Self - Refresh cycle
(note 6)

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

RAS = CAS £ 0.2v
400 HA

TIMING REQUIREMENTS (Ta=0 ~ 70°C, Vce=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 tNS £128 ms and tSN £ 128 ms.

| tNs | tsn
— —

| |
ffffffffff =TT Self refresh period TR R

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 tINS £16 ms and tSN£ 16 ms.

tNs tsn
[——

(LA Self refresh period LA Il

BURST REFRESH

BURST REFRESH
<128 ms >

<128 ms >
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MITSUBISHI LSIs

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 )
tRAS o le tRP
VIH — 3  \
RAS \ / \
ViL — \ bi
tcsH N
tcrP tRCD . tRSH | L fRPC <« ICRP
tcas
~ac VIH — / N 7
CAS / \ j fePN.
LCAS /UCAS Vit —
(at M5M465165Dxx only) . tRAL
tRAD <
> tcAL R
tASR | | trRAH “tasc tCAH tAsR
[
Vi — f ROW | " COLUMN | ROW
Address Vi -  ADDRESS, . ADDRESS | ADDRESS
« (RRH
IRCs R P tRCH
_ VIH — 7 Y
w / \
ViL — X
tbzc
tcop|
tRDD ||
DQ1~DQa @16 VM~ X Hi-Z s
INPUTS
( ) ViL — 7/ \L—
teac _tREZ tWEZ [¢——>
t « toFr »
AA < toHc R
tcLz A < tOHR 4
VOH — . y
DQ1~DQA4 (8,16 Hi-Z .
(OQUTPU('?S§ ) DATA VALID Hi-Z
VoL — X
tRAC
tbzo toEA « toEZ
tocH | Joop,
\
OE VIH — \ tORH R /
ViL — \
Note 29: Indicates the don't care input.
ote 29 ViH(min) £VIN £ ViH(max) or Vit(min) £ VIN £ ViL(max)
Indicates the invalid output.
- Indicates the skew of the two inputs. (at M56M465165Dxx only)
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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)

twc R
tRAS trRp
VIH — h a \
RAS X / \
ViL — - 7
tcsH R
tCRP tRCD tRSH > tRPC  tCRP
i’ . tcAs . .
‘ >
CAS ViK — f \ v
LCAS /UCAS Vit ~
(at M5M465165Dxx only)
tASR
tAsSR tRAH tasc tCAH [«
» > < 4
Address ViH — ROW | f | coLumn r ROW
ViL — ADDRESS | g ADDRESS | L ADDRESS
twes twcH
— VIH —
w /
ViL — } 1
tps tDH
—>|
VIH — [ A
DQ1~ DQ4 (8,16) DATA VALID
(INPUTS) VIL — | i
VOH — ;
DQ1~DQ4 (8,16) Hi-Z

(OUTPUTS) VoL —

p— VIH —

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

Write Cycle (Delayed Write)

twc

tRAS tRP

VH-———\

RAS - \7 | N

tcsH

tRPC tcRP

tcrP tRCD A

tRSH
‘

tcas

& e ] \ V A
LCAS/UCAS ViL —

(at M5M465165Dxx only)
tAs tasc
A R; tRAH tCAH , Sle tasr
VIH — a \ \ y
Address ADE(;EVSS COLUMN ROW
ViL — L i ADDRESS ] . ADDRESS
tcwi
tRWL
tRCs
twp
- VIH — r ‘
W / /
ViL — \ |
b twcH J
tozc tff" tDH
I P
VIH — 3 Hi-z r [
DQ1~ DQ4 (8,16) \ i / DATA
(INPUTS) ViL — Y \ | VALID
tcLz
DQ1~DQ4 8,16) VOH ~ Hi-Z Vi Hi-Z
OUTPUTS
( ) VoL — X
toEH
tbzo toez |
tobp

-7 \ /¥
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MITSUBISHI LSIs

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

trRwC R
B tRAS R trP
VIH — 3
RAS \ \
ViL — x 7
tcsH tRPC tCEQ_P’
terel tRCD 3 tRSH
tcas R
s o N A\ /A
LCAS/UCAS ViL —
(at M5M465165Dxx only) tRAD
tsR < tRAH tcAH tAsSR
tasC >
Address ViR ROW ] f COLUMN ROW
VIL — ADDRESS | . ADDRESS ADDRESS
tawD tcwL
tRCS l¢ N < tcwp R tRWL ,
tRWD twp
o VIH — 7 \
W / \
ViL — X 4
tpzc s tDH
VIH — B i = f 3
~ Hi-Z
' DATA VALID
Rt )
ViL — i tcac b X 7
——>|
taA R
tC|Lz’
VOH — ) r \ .
DQ1~DQa4 (8,16) Hi-Z DATA Hi-Z
(OUTPUTS) VoL — | VALID /
tRAC
» < tobbp
tOEH
tpzo tOEA <
" toEZ
o VIH — \ s |
. \/ \
ViL — X
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MITSUBISHI LSIs

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 — \ v\
RAS \ / \
ViL — X, 7
tcsH R tHPC N tRSH | | tRPC .
tcrp tRCD tcAs tcp tcas tcp tcas tcrP
> “— < >
r* ‘4—»
- . J ‘jj I 7
LCAS /UCAS ViL —
(at M5M465165Dxx only)
tRAD tCPRH
tAsR tasc| | tcan tasc tASR
[ [RAH » tASC «—| tCAH, > > > tCAH,
VIH — / \ s \ s \ r \ /
Address ROW COLUMN COLUMN COLUMN ROW
ViL — |l ADDRESS | YADDRESS—l (ADDRESS—27 (ADDRESS—37 C ADDRESS
trRCS " tRAL R tRRH
tcaL N tcAL tcAL | [ tRCH
- VIH — T A
W / \
ViL — \
twez
tbzc >
> tRDD
tcobp
ViH — b Hi-Z £
DQ1~ DQ4 (8,16) \ /
(INPUTS) ViL — / tcac tcac tcac \
7 > < trez |-
tAA taa tan toHR |
tOFF
tcLz tDoH tDOH “onc
DO1~DQ4 16 YoM~ Hi-Z f DATA i DATA f DATA
VALID-1 - -
(OUTPUTS) VoL — I | VALID-2 | ’ VALID-3
tRAC R tcpA ‘ tcpA
tozo toea
l—» toez
tocH
_ VIH — 3 o ——
OE \ /
ViL — \
«— tobD
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(Rev. 1.0) MITSUBISHI LSIs

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)

trRAS tRP

v

VIH — A
RAS \

w N /I

ICFF' tRCD
CAS VIH —
LCAS/UCAS ViL — /
(at M5M465165Dxx only)
il 7
tASR tASR
N tRAH tASC e tcAH tasc tcAH tASC les tcAH
VIH — \ \
Address ROW COLUMN COLUMN COLUMN ROW
ViL — ADDRESS | ADDRESS-1 ADDRESS-2 | ADDRESS-3 ADDRESS
twcs tweH twes|  [twen twes  |twen
—> S p— > > <> “—>
Vi VIH — —
W
ViL — /
tDs tDH tps tDH tps tDH
> I
DQ1~DQ4 (15 VM- DATA | DATA DATA
(INPUTS) ViL — VALID-1 | VALID-2 VALID-3
DQ1~DQ4 8,16 VOH~ Hi-Z
OUTPUTS
( ) VoL —
[ VIH —
OE
ViL —
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MITSUBISHI LSIs

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

ViH —

ViL —

VIH —

ViL —

(at M5M465165Dxx only)

Address

|

DQ1~ DQ4 (8,16)
(INPUTS)

DQ1~DQa4 (8,16)
(OUTPUTS)

VIH —

ViL —

VIH —

ViL —

VIH —

ViL —

VOH —

VoL —

VIH —

ViL —

trRAS R trRP
\ / tRPC \
tcsH R
tcrP trRCD « tcas , « tHPRWCt tcRP
T tcp CAS
tRAD
tasr| |tRAH tcAH tasc tcAH
«—p > TASC o »> «—> |« tASR
| ROW COLUMN i COLUMN 7 ROW
| ADDRESS ADDRESS-1 | . ADDRESS-2 | ADDRESS
tawD tewtl tAWD R
trRCS tcwp g i« tcwp
< » | twp | [RCS twp
/ \ 4/ N
tRWD tcpPwD
DZC toH | | tbzc tDH
» tDS ¢ > | [ tDs He
X Hz  f\f Data | W Hi-Z 1 DATA |
/ L /\ VALID-1 \ \ VALID-2 |
1 tcac tcac
taa R tAA T
tcLz —» . N
CLZ
Hi-Z DATA Hi-Z ’ZDATA Hi-Z
VALID VALID
-1 .
tRAC R tcPA
> |« tobp > toop
tpzo , |IOEA bzo toEH
N toEz toEH «»|toEz
toEA
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MITSUBISHI LSIs

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 Mix Cycle (1) (Note 30)

tRAS trRP
—>]
tRWL
VIH — \ \
RAS \ \
_ L trRPC
ViL 1 les!
tcsH R tHPC tHPRWC R
tcrP tcrP
trRCD tcas e
CAS VIH — ’ tcwL I
LCAS/UCAS v —
(at M5M465165Dxx only) tRAD
tAsR tasc|  |tca tasc lasr
. tRAH ASC <tCAH e }CAH' >
VIH — \ / m\ / \ /
Address ROW ><:>< COLUMN COLUMN ></_ >< COLUMN >< >< ROW
ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
ViL — y \ N_L/ N i \
trRCS twcs twcH tcPwo
> tAwD
tcAL « tca | tcwb
W VIH — 7 / x\ twp > /
ViL — / X / X 4
tbzc tbze o
tps
e
VIH —
DQ1~ DQ4 (8,16) I\ v%lTDAS
(INPUTS) VIiL — / tcac . tAa
taA tcac
——
tcLz tcLz
>
DQ1 ~DQ4 (8,16) VoHr - Hi-Z { DATA 7 DATA
(OUTPUTS) VALID VALID
VoL — -1 /3
tRAC tcPA
tozo 1oE4 toEz tozo  tOEA | toEz toEH
e < <
__ VIH — \ | tocH / i
OE \ / \
ViL — N X
|
tobD tobD
Note 30: OE=L; W Hi-Z control
OE=H: OE Hi-Z control
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MITSUBISHI LSIs

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 Mix Cycle (2) (Note 30)

VIH —
RAS

ViL —
CAS VIH —

LCAS /UCAS Vit —
(at M5M465165Dxx only)

tcp tcas tcAs
tasc tcAH tasc tcaH tasc tcaH
dd Vik = i COLUMN f COLUMN 1 COLUMN
Address il — >§ ADDRESS-1 >< ADDRESS-2 >< ADDRESS-3
IL \N \ \N
tcAL tRCH tcAL
twes twcH
_ VIH — \
W
ViL — tHowD N T
tHAWD
tDH
y tHPWD > tos tbzc
« >
VIH — ) X i-
DQ1~ DQ4 (8.16) s { VALID2 >< -
(INPUTS) VIL — teac £ 7 tcac
taa
taA < <
Y tweD tcPA
tcpa
tWEZ [ teLz
VOH — / Hi-Z 4
DQ1 ~ DQ4 (8,16) DATA ! DATA
(OUTPUTS)  yjop — . VALID-1 VALID-3
. tHCoD toEz toze toEA
tHAOD tobD
v tHPOD l
o H— 4
OE /
ViL — / N
Note 30: OE=L; W Hi-Z control
‘OE=H; OE Hi-Z control
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MITSUBISHI LSIs

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 SE)

tRAS R trRP
VIH- L
RAS \ / \
ViL — \ 7
tcsH tHPC tRSH tRPC
tCF; trRCD tcas tcp tcas _ tcp _teas| | ‘ «l tcrp
CAS VIH —
LCAS / UCAS ViL —
(at M5M465165Dxx only)
tRAD tCPRH R
tASR ¢ tASR
tRA | lcAH tasc tcaH tasc
o A tascen e P <o tcAH,
VIH — ROW f ROW
Address COLUMN >< COLUMN COLUMN
ViL — ADDRESS . ADDRESS-1 (ADDRESS—2 ADDRESS-3 ADDRESS
tRAL tRRH
{RCS
[« tRCH
_ VIH — f \
W /
ViL —
twez
tbzc tRDD
_tcop
— \ . T
DQ1~DQa@1s) "M N Hi-Z /
(lNPUTS) ViL — 7[ ‘tCAC tCAC tCAC ez |
tAA M tAA taa tOHR
b . ] toFF
tcLz tDOH CLz
bary toHC ,
DQ1 ~ DQ4 (8,16) VoH — Hi-Z 1 DATA DATA { DATA Hi-z 1 DATA
(OUTPUTS) Vor 7\VALID-1 — Vﬁ'D | VALID-2 \ VALID-3 -
tRAC
toEz . tcpA tcPA
tbzo tcHoL toEz
toez "
__ VIH — /
OE /
ViL —
tOEPE «—» toDD
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(Rev. 1.0)

MITSUBISHI LSIs

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 trRP
VIH- — 1\ )
RAS \ \
ViL — \.
tcsH tHPC tRsH | | tRPC
tcrp tRCD tcp Cteas | | o
4—1 < r—> tcrRP
CAS VIH — % ’ h
LCAS/UCAS ViL —
(at M5M465165Dxx only)
tRAD tCPRH
tASR | | traH tasc tCAH tasc tcAH tasc|  |tcan tASR
o P —> | —
VIH — / \ / \ /
Address ROW COLUMN COLUMN COLUMN ROW
ViL — ADDRESS | ADDRESS-1 | ADDRESS-2 | ADDRESS-3 | | ADDRESS
tRAL tRRH
trRcs tRCH —,
e tRCS <+ tRCH
7 VIH — 4 ,
! /
ViL —
twez
twPE
tbze tRDD
tcop ||
VIH — \ : '
DQ1~ DQ4 (8,16) } Hi-Z
(INPUTS) ViL — 7 1CAC tcac Jeac tREz ——
taA| taa A > tOHR
tcLz tDoH twez tcLz toFF
> «  toHc
DQ1~DQ4e16) ' Hi-Z | pata ‘>_<><‘ DATA Hi-Z ><‘ DATA
(OUTPUTS) VoL — \ VALID-1 / | VALID-2 \ VALID-3
tRAC
tcpa tcpa
tbzo toEA
[ toEz
tocH
_ VIH — \ ——
OE \ /
ViL — X
«—» toDD
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(Rev. 1.0) MITSUBISHI LSIs

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

trRC

tRAS trRP

VIH — \
RAS ViL — |

tRPC

tcrP r» r» tcrRP

CAS VIH —
LCAS /UCAS ;. / U
(at M5M465165Dxx only)

tasr tRAH tASR
VIH —
ROW ROW
Address Vil — ADDRESS ADDRESS
_ VIH —
W
ViL —
DQ1~ DQ4 (8,16) ViH —
(INPUTS) VIL —
OH — Hi-Z

Vi
DQ1 ~DQ4 (8,16)

(OUTPUTS) v —

VIH —

ViL —
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(Rev. 1.0) MITSUBISHI LSIs

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 0L tRC
PR N tRAS {RAS tRP
VIH — F 3 / N\
RAS / \ \
ViL—__ \ / \
tRPC tCSR tCHR tRPC  tCSR tCHR tRPC
il ’1—» tcrP
CAS VIH — T3 y \
LCAS/UCAS v — j/ \ \ \
(at M5M465165Dxx only) . T f
€—» ICPN
tASR
VIH —
ROW COLUMN
Address ADDRESS><ADDRESS
ViL —
tRRH
N trRCs
tRSR tRSR
4>/ tRCH ‘4—» . tRHR R ‘<—> tRHR "_.
VIH —

<

/

ViL —

tcop N
VIH — +
DQ1~ DQ4 (8,16)
(INPUTS) ViL — B=
— tREZ
—> tOHR
toFF
v —* toHC
DQ1~DQa @16 'O~ \ Hi-Z
(OUTPUTS) _
VoL —— / tobb
_toEz
VIH — /

. /
ViL —
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MITSUBISHI LSIs

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 tRP
VIH — \ — \ / \
s \ /N /
ViL — X 4 " ]
tRPC
tcrP| | tRCD ., tRsH tCHR tcre
o “ E— | ‘ ’ 1%
LCAS/UCAS Vit ~
(at M5M465165Dxx only) tRAD
tasr
tasR) | | tRaH | tASC tCAH =
ViH — ROW | COLUMN ] ROW
Address
ViL — ADDRESS .| ADDRESS | ADDRESS
tRHR
RCs tRRH tRSR| ¢
| tRAL >«
W VIH — / \/1 \
ViL —
tcob
tbzc tRDD
VIH — A . e
DQ1~ DQ4 (8,16) N\ Hi-Z yi
(INPUTS) VIL — P {REZ -\
tcAc tOHR _
tAA toFF .
tcLz toHC :
DQ1~DQa @.16) VO Hi-Z DATA VALID Hz
(OUTPUTS) VoL —
tRAC
toez
tbzo tOEA >
tORH tobp
j— VIH — )
OE \
ViL — X
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 LSIs

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 — [ 7 S\
RAS / \ /
ViL——__ 7 N y
tRPC
tRPC tCSR teHs t(’jili
CAS ViH — / *\\ /3 /
LCAS/UCAS ViL—___+ ! / \
(at M5M465165Dxx only)
4— tCPN
tAsr
VIH — /
Address ROW
VIL — | ADDRESS
tRRH
tRSR
P tRCH‘ « tRHR N
— VIH — [ [
w
ViL —
tcob N
VIH —
DQ1~DQa4 (8,16)
(INPUTS) ViL —
—» tREZ
[«— toHR
toFF
4+ ¥ toHC
VoH — Hi-Z
DQ1~DQa4 (8,16)
(OUTPUTS) v — /
toEz
>
— VIH —
OE )/
ViL —
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MITSU

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

BISHI LSlIs

Upper / (Lower) Byte Read Cycle

(at M5M465165Dxx only) tRC R
tRAS . tRP
VH—- r \
RAS \ / \
ViL — N 7
tcsH R RPC tcrP
_ fCRP | tRCD tRSH . ‘_"
_ _ 7 —
LCAS VIH 7
(or UCAS) ViL —
tRPC
tcAs 7
- _ 7 \ / =
UCAS Vi \ /4 toPN A\/
(or LCAS) VIL — - i
tRAD tRAL R
tcaL
> tASR
tAf_R’ {RAH tasc tCAH PN
VIH — / 3 . 3 s
ROW COLUMN ROW
Address ViL — ><7ADDRESSi ><7 ADDRESS ,>< ><7 ADDRESS
tRRH
tRCS N
»> > tRCH
W VIH — y/4 ,\
ViL — X
DQ1~DQs VIH —
(or DQ9 ~ DQ16)
(INPUTS) ViL —
DQ1~DQ8  VoH-— iz
(or DQ9 ~ DQ16) -
(OUTPUTS) vy —
tbzc . tcoD R
tRDD .
DQo~DQi6 ViH— \ i —
(or DQ1~ DQs) } Hi-z <
(INPUTS) ViL — 7 IREZ S
« tcac toHR tWEZ
taA R lOFF ,
tcLz toHC >
DQ9~DQi6  VOH-— Hi-Z i Hi-Z
(or DQ1~ DQ8) ' DATA VALID
(OUTPUTS) VoL — X
tRAC R toE7
tpzo tOEA fe
tocH R «—» toDD
_ VIH — Bt
OE X
ViL — X
torRH
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(Rev. 1.0) MITSUBISHI LSIs

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 Write Cycle (Early Write)
(at M5M465165Dxx only)

twc
tRAS N trRP
_ VIH—- =\ S
RAS \ / \
ViL — \ y
tcsH R
tcrRP tRCD tRSH tRPCc  tCRP
‘> < 4—)‘ ‘4—}
- VIH — A
LCAS
(or UCAS) ViL —
tcAs trRrCc  {CRP
<—>( ‘4—}
—_ r
UCAS ViH — \ /
(or LCAS) ViL — iy b
tASR tasc tASR
N e tRAH o e tcaH PaaN
VIH — r \ r \
Address ROW COLUMN ROW
ViL — ADDRESS ADDRESS | ADDRESS
¥ | ¥
twcs twCH

g

" \ /

DQ1~DQs VIH —
(or DQ9 ~ DQ16)
(INPUTS) ViL —

DQ1~DQs VOH —

(or DQ9 ~ DQ1s6) Hi-Z
(OUTPUTS) voL —

tDs tDH
DQ9~DQis  VIH-— r \
(or DQ1~ DQs) >< DATA VALID ><
(INPUTS) L - ! )
DQo ~DQi6  VOH — Hi-Z
(or DQ1~ DQs)

(OUTPUTS) VoL —

VIH —

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 LSIs

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

twc

tRAS

tRP

N VIH — p /e
RAS \ / \
ViL — X X
tcsH tRPC tCRP
tcrP trRCD tRSH
— VIH — A
LCAS
(or UCAS) ViL —
tRPC tCRP
tcas D
UcAs VIH — s )\ / ﬂ\f
(or LCAS) VIL — / X .
tAsr tRAH tASC tcAH
« tASR
Add ViH — g ROW ] - COLUMN | ROwW
ress il — | ADDRESS | N ADDRESS | ADDRESS
tcwL
tRCs tRWL
< twp
_ VIH — 7 A
W / \ /
ViL — N v
DQ1~DQs VIH —
(or DQ9 ~ DQus)
(INPUTS) ViL —
DQ1~DQs VOH — .
(or DQ9 ~ DQ16) Hi-z
(OUTPUTS) VoL — « tweH
tbzc tbs tDH
“—> <>
DQo~DQis VIH— N \
(or DQ1~ DQs) \ HZ { DATA ><
(INPUTS) vy — / 3 VAUD
tcLz
DQ9~DQie  VOH-— ) s Hi-Z
(or DQ1~ DQs) Hi-Z { -
(OUTPUTS) VoL — 3 v
toEH
toez
tpzo
» «——»| tobD ‘_"
o VIH — 3
. \ \
ViL —
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(Rev. 1.0) MITSUBISHI LSIs

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)

tRwC
tRAS . trP
_ VIH — B! /
RAS \ / \
ViL — C i
tCcsH }EF;C tCRP|
tCRPley tRCD tRSH
LCAS ViH - i
(or UCAS) ViL —
tRPC  tCRP
4>
tcas
UCAS ViH — F \ /‘
(or LCAS) ViL — / \ J
tRAD
tASR tRAH tCAH tASR
> » tASC & « » le»
Address ViH — f "Row i COLUMN b f Row
ViL — ADDRESS | ADDRESS J ADDRESS
IL . L 1y
tawD » | toewL
tRCS tcwb T RWL
tRWD <
. twp

VIH —

=
\L
/}/‘r .
S

ViL —

DQ1~ DQs VIH —
(or DQ9 ~ DQ16)
(INPUTS) ViL —

DQ1~ DQs VOH —

(or DQ9 ~ DQ156) Hi-2
(OUTPUTS) VoL —
DS -] toH
tbzc
DQ9~DQis VIH-— \ ) s r \
(ﬁ\rl FI?L(J?Tlg DQs) > al < >< DATA VALID ><
( ) vie = { tcac S - /
tAA
tcLz
DQ9~DQ16 VoH-— ) .
(or DQ1~ DQs) Hi-Z " DATA Hi-Z
(OUTPUTS) voL - | VALID
tRAC ) tood
tbzo toEA tOEH‘
> tOEZ
_ VIH —
OE \ / \
ViL — N
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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 LSIs

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

EDO Mode Byte Read Cycle

(at M5M465165Dxx only) tRAS tRP
_ VH—- — ——
RAS \ / \
ViL — - 7
tcsH tHPC tRSH
tcrP tRPC tcrP
o L trRCD R tcp tcas tcp ‘
— VIH — 7 \ r —
LCAS \ /
(or UCAS) ViL — N 7
tRPC tCRP
tcas tcas [
UCAS ViH — F \ / \ / .
(or LCAS) ViL — \, \ i
|
tCPRH
tAsR tcaH tASC| | tcaH tasc | | tcan tASR
| < “—> > P
VIH — 4 3 £ / ROW
Address OLUMN COLUMN COLUMN
ViL — | ADDRESS | DRESS-1 | ADDRESS-2 (ADDRESS-S ADDRESS
tRAL tRRH
« tcAL teAL tcAL R tRCH
_ ViH — Y
W / \
ViL —
tpzc I—
DQ1~DQs VIH — ( - —
(or DQs ~ DQ16) Hi-Z {
(INPUTS) ViL — / \
tcac tR‘EZ N
‘tA A OHR
DQ1~ DQs VOH — Hi-Z /
(or DQ9 ~ DQ16) DATA
(OUTPUTS) VoL — I VALID-2
tcLz
tRDD | |
tbze tcpPa
_ tcop
DQo~DQis  ViH - N\ Hi-z f
(or DQ1~ DQs) ) {
(INPUTS) ViL — i tcac tcac | |
taA tAA twez
) i X toFF
tcLz [DoH toHe
DQ9~DQi6 VOH-— . / /
(or DQ1~ DQs) Hi-Z DATA DATA
(OUTPUTS) VoL — L VALID-1 . VALID-3
) tRAC , tcpa topbp
tozo toEA
A toEz
tocH <
oF ViH — 3\ /—
ViL — T /
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MITSUBISHI LSIs

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)

RAS

LCAS
(or UCAS)

UCAS
(or LCAS)

Address

g

DQ1~DQs

(or DQ9 ~ DQ16)

(INPUTS)

tRAS trRP

VIH — \ I/
ViL — \ 7/ \
tcsH L tHPC tRSH
tcrp tRPC  tCRP
(> < »
VIH — 7 5\ Y B
ViL — / X */
«IRPC
tRCD tcas tcp tcas tcp tcas tcrP
] \ / \ /
ViL — N\ 7
tcAL L tcAL L tcAL
tc t t S1ASR
tASR AH tASC CAH tasc CAH
ViH — ) ] ] ROW
OLUMN COLUMN COLUMN
VIL — DRESS-1 | ADDRESS-2 | ADDRESS-3 | ADDRESS

twcs twCH

VIH —
ViL — /

twcH

twcs
>

tbs tDH
DATA
VALID-2

VIH —

ViL —

DQ1~DQs VOH — Hi-Z
(or DQ9 ~DQ16)
(OUTPUTS) VoL —
tbs tDH tDs tDH

DQ9~DQi6 VIH -
(or DQ1~ DQs) DATA DATA
(INPUTS) ViL — VALID-1 VALID-3
DQ9~DQi6 VOH — Hi-Z
(or DQ1~ DQs)
(OUTPUTS) VoL —
_ VIH —
OE

ViL —
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MITSUBISHI LSIs

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
_ VIH — \ / \
RAS \ /
ViL — X 1 |IRPC
tcsH R tRWL
tcrrP
“p
‘0 tcrRP
- _ 7 -
LCAS Vi
(or UCAS) ViL —
tRPC_
trRCD tcas « tHPRWC R
iy tcp tcas ‘0 tcRP
— _ .
UCAS ViH i \ / \ /’L
(or LCAS) ViL — / | 4 | ]
tRAD
tASR tRAH tA t
> «—>» [ASC | tean Paaial tCAH o tAsSR
VIH — / / \ /
Address ROW COLUMN COLUMN ROW
VIL — ADDRESS | ADDRESS-1 | ADDRESS-2 | | ADDRESS
tawp R . tAwD
tRCS | ¢ tcwo R tcl’ﬂ‘, trcs —» tcwp
twp L twe
W ViH — 7 A\ xx [
ViL — / \ */ / 1
tRWD tcPwD
DQ1~DQs VIH —
(or DQ9 ~ DQus6)
(INPUTS) ViL —
DQ1~ DQs VOH — Hi-Z
(or DQ9~ DQus)
(OUTPUTS) voL —
tbzc
tozc | tos e 25 NS DS e Py
(Do?ﬁ) *(-? nglDer) VIH — \ Hi-z ; DATA /A Hi-z " | DATA
/ \ VALID-1 / < | | VALID-2
(INPUTS) ViL — Y tcAC \7 tcac
taa tAA
tcLz — tcLz
-~ VOH — . .
(%?%QlD-QlDGQs) o Hi-Z | DATA Hi-Z ’DATA\ Hi-Z
VALID VALID
(OUTPUTS) voL — e 50/
tRAC
> |e+—»| toDD tepa I tobD
tbzo . toEA tpzo toEH
»—4tOEZ toen oEA toez
i VIH — r p
OE / \
ViL — N
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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

Upper / (Lower) CAS before RAS Refresh Cycle
(at M5M465165Dxx only)

tRP

tRC

tRC

tRAS

tRAS

tRP

V|H — - —)\ > — X - X
Ras / \ / \ / \
ViL — - — x
tRPC tCRP IRPC tcrp | trRPC tCRP |
LCAS VIH — — = = r
(or UCAS) Z \/ \/L \/
ViL — 7
_tRPC_ tcrP
tcsr A e
tRPC R RPC | fcsR | r
VIH — “+ X = =
UCAS ‘\lv tCHR | / i \ tCHR / \ /
(Ol’ LCAS) VIiL — 1 =
tePN
tASR
VIH —
ROW
Address >§ ADDRESS
ViL —
trcH  IRSR tRHR tRSR tRHR tRcs
’d—b < > < 4 < 4 ‘4—)
_ VIH — X 4 X
W
ViL —
DQ1~DQs VIH —
(or DQ9 ~ DQus6)
(INPUTS) ViL —
> toFF
» tOHC
» tREZ
toHR
DQi~ DQs  VOH-— Hi-Z
(or DQ9~ DQus6)
(OUTPUTS) VoL —
toEZ
tcop
DQs~DQis Vi — |JoF8 -
(or DQ1~ DQs)
(INPUTS) ViL — -~
DQ9~DQi6 VOH-— Hi-Z

(or DQ1™~ DQs)

(OUTPUTS)

VoL —

VIH —

ViL —

<

toEz

tobbp

/
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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

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

(at M5M465165Dxx only)

tRC

tRC

« trRAS trP R tRAS . trRP R
VIH—- " X iy iy 'l
RAS \ \ / tRPC
ViL — = — X 0 S \
trRPC
“« >
tCrRP . tRCD « tRSH tcrp
LCAS ViH = j — f
(or UCAS) ViL —
tcrP
tcrP tCHR
UCAS ViH — f *\ /f X 7/
(or LCAS) ViL — - 4
tRAD
tasr | |tRAH tasc tcAH R tAsR
14 “—
ViH — ROW | ~ COLUMN 7 ROW
Address ViL — | ADDRESS | \_ ADDRESS 4 N ADDRESS
trRCS tRAL . tRRH tlji?’ . tRHR .
> 4—»1 ‘ < »
_ VIH — - Y
W J
ViL —
DQ1~DQs VIH —
(or DQ9 ~ DQus)
(INPUTS) ViL —
DQ1~ DQs VOH — Hi-Z
(or DQ9~ DQ16)
(OUTPUTS) voL —
tbzc R tcbD
DQo~ DQ16 VIH — S . e
(or DQ1~ DQs) } Hi-Z —TorE <
(INPUTS) ViL — ~ toAc T trez R
< ftoHc
tcLz tOHR
DQ9o~DQi6 VOH — Hi-Z —+
(or DQ17~ DQe) >< DATA VALID —
(OUTPUTS) VoL — -
taA .
tRAC - toEZ
1076 tOEA : toop
) toRH
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

Byte Self Refresh Cycle
(at M5M465165Dxx only)

VIH —
RAS

ViL —
LCAS ViH —
(or UCAS) ViL —
UCAS ViH —
(or LCAS) VIL —

ViH —
Address

ViL —
— VIH —
w

ViL —
DQ1~DQs VIH —
(or DQ9 ~ DQ16)
(INPUTS) VIL —
DQ1~ DQs VOH —
(or DQ9~ DQ16)
(OUTPUTS) VoL —
DQ9o~ DQ16 VIH —
(or DQ1~ DQs)
(INPUTS) ViL —
DQo~DQi6 VoH—
(or DQ17~ DQs)
(OUTPUTS)  voL —
- VIH —
OE

ViL —

/

tRP
>

\

tCrRP
l—>

tRASS

tRPS

trRPC

N_

tCSR

A,
A

tRPC

tCcHs

v

<«—»tCPN

tASR

ROW
ADDRESS

tRSR

{RCH

tRHR

¥ tOFF
toHC
tREZ
< toHR
Hi-Z
toez
. tcop R
tOFF iE
-~
Hi-Z

toez

tobD

y:
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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

Keep safety first in your circuit designs!

» Mitsubishi Electric Corporation puts the maximum effort into making semiconductor
products better and more reliable,but there is always the possibility that trouble may
occur with them. Trouble with semiconductors consideration to safety when making
your circuit designs,with appropriate measures such as (i) placement of substitutive,
auxiliary circuits,(ii) use of non-flammable material or (iii) prevention against any
malfunction or mishap.

Notes regarding these materials

*These materials are intended as a reference to assist our customersin the selection of the
Mitsubishi semiconductor product best suited to the customer's application;they do not
convey any license under any intellectual property rights,or any other rights,belonging to
Mitsubishi Electric Corporation or athird party.

*Mitsubishi Electric Corporation assumes no responsibility for any damage,or infringement
of any third-party’'s rights,originating in the use of any product data,diagrams,charts or
circuit application examples contained in these materials.

* All information contained in these materials,including product data,diagrams and charts,
represent information on products at the time of publication of these materials,and are
subject to change by Mitsubishi Electric Corporation without notice due to product
improvements or other reasons. It istherefore recommended that customers contact
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product
distributor for the latest product information before purchasing a product listed herein.

 Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use
in adevice or system that is used under circumstances in which human lifeis potentially
at stake. Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi
Semiconductor product distributor when considering the use of a product contained herein
for specia applications,such as apparatus or systems for transportation,vehicular,
medi cal,aerospace,nuclear,or undersea repeater use.

*The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or
reproduce in whole or in part these materials.

*If these products or technologies are subject the Japanese export control restrictions,they
must be exported under alicense from the Japanese government and cannot be imported
into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan
and/or the country of destination is prohibited.

*Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi  Semiconductor
product distributor for further details on these materials or the products contained therein.
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