MITSUBISHI LSls

M5M4V16405CJ,TP-5,-6,-7,
-5S5,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

DESCRIPTION

This is a family of 4194304-word by 4-bit dynamic RAMs with
Hyper Page mode fuction, fabricated with the high performance
CMOS process, and is ideal for large-capacity memory systems
where high speed, low power dissipation, and low costs are
essential.

The use of double-layer metal process combined with twin-well
CMOS technology and a singie-fransistor dynamic storage stacked
capacitor cell provide high circuit density at reduced costs.

PIN CONFIGURATION (TOP VIEW)

Muttiplexed address inputs permit both a reduction in pins and an =
increase in system densities. Self refresh current is low enough for g
battery back-up application. 2
&
o
8
FEATURES 2
AAS | CAS [address| OF | cycle | Power
Type name 8CCESS | HCCESS | access| access | yo.o dztsigpnpe-

time me time time i
max.ns}i{rmax.ns)j{max.ns)(max.ns)|(min.ns) ftyp.m

[msmavisdoscxxs.ss| 50 13 25 13 90 | 330
Jmsmavissoscxxses] 60 | 15 [ 30 [ 15 | 110 | 270
[msmevissosoxxz sl 70 1 20 | 35 | 20 | 130 [ 225

XX=4,TP
oS?andard 26pin SOJ, 26pin TSOP vee [IO_—U——
#Single 3.3V 0.3V supply
eLow stand-by power dissipation b [2]
1.80mW (Max) ~-----reosmmeamene e CMOS input level pQ2 [3]
0.72mW (Max) * CMOS Input level w &
#Low operating power dissipation
M5M4V 16405Cxx-5,-55 400mW (Max) aas [3]

M5M4V16405Cxx-6,-65 325mW (Max) At [§]

=
o
£
M5M4V16405Cxx-7,-755 270mwW (Max) <
#Self refresh capability * 14
Self refresh Current ---------=cxceccummomanond 200 uA(Max) Ao [8] & i3] As
®Hyper page mode (1024-column random access), Read-modify- A0 9, 18] A7
write, RAS-only refresh, GAS before BAS refresh, Hidden refrash A1 [0 ° 7 Ae
capabilities. o
Early-write mode, OE and W to control output buffer impedance Az (1] 16! As
oAl inputs, outputs TTL cornpatible and low capacitance As [ E Ad
#4096 refresh cycles every 64ms (Ao ~A11) vee [ ) v
* :Applicable 10 self refresh version (M5M4V16405CJ, TP-5S,-6S, ce S8

-7S:0ption} only
Cutline 26P3D-E (300mil TSOP)

APPLICATION
Main memory unit for computers, Microcomputer memory, Refresh
memory for CRT
PIN DESCRIPTION
Pin name Function
Ao~A11 Address inputs
DQ1~DQ4 | Data inputs/outputs
RAS Row addrass strobe input
CAS Column address strobe input
W Write contrel input
OE Output enable input
Vee Power supply (+3.3V)
Vss Ground (OV)

M5M4V16405CL,TP-5,-58 : Under deveiopment
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M5MA4V16405CJ, TP-5,-6,-7,-55,-65,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

FUNCTION

In addition to Hyper Page Mode, normal read, write and read- of other functions, e.g., RAS-only refresh, and delayed-write. The
modify-write operations the M5M4V16405CJ, TP provides a number input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Operation — — — lnputs~ o o inputfOutput Refresh | Remark
RAS CAS w QE address | address Input Output
Read ACT ACT NAC ACT APD APD OPN VLD YES _| Hyper
Wirite (Early write) ACT ACT. ACT DNC APD APD VLD 0PN YES | page
Write (Delayed write) ACT ACT | Act DNC APD | APD VLD D YES | mode
Read-modify-write ACT ACT | ACT ACT APD | aPD VLD VLD YES | identical
RAS-only refresh ACT NAC | DNC DNC APD DNC DNC OPN YES
| Hidden refresh ACT ACT | NAC ACT APD | DNC OPN VLD | YES
Self refrash ACT ACT | NAC | DNC DNC | DNC DNC_| OPN | YES
CAS betore RAS refresh ACT ACT | Nac | DNC DNC | BNC DNC | oPN [ YES
Stand-by NAC [ ONC | DNC | DNC DNC | DNC DNC_| OPN NO

Note : ACT : active, NAC : nonactive, DNC : dor' t care, VLD : valid, IVD : invalid, APD : applied, OPN : open

BLOCK DIAGRAM

COLUMN ADDRESS VCC (3.3V)

STROBE INPUT Ay

AOW ADDRESS w7z
STROBE INPUT "AS

CIRCUIT Vss (QV)

D i

M CLOCK GENERATOR

WRITE CONTROL W
INPUT

|
l Ac~Ag =z 2
— W
- Ao - COLUMN DECODER S’E&
At l --------------- 1 a3z :
Az DeCh
o« SENSE REFRESH —
A3 § w n AMPLIFIER & | /0 CONTROL A d DOz pATA
Ad o% pas{ INPUTS/OQUTPUTS
As 6 55} 2o H L o DOM
ADDRESS INPUTSﬁ A6 oo &l a3 ‘
T [N I (e ]
a7 28 ol MEMORY CELL L S
aaljro] & (16,777,216 BITS) =5
A8 R=18Eal z | S@
A9 511
o '
! ; =g OUTPUT ENABLE
A OF NpUT
AN |

M5M4AV168405CJ,TP-5,-5S © tinder development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
vece Supply voitage -0.5~4.6 A
Vi Input voltage With respect o Vss -0.5~46 v
Vo Qutput_voltage -0.5~4.6 N
o Qutput current 50 mA
Py Power dissipation Ta=25C 1000 mw
Topr Operating tsmperature 0~70 C
Tsig Storage temperature -65-~150 C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted) (Note 1)
Limits .
Unit
Symbol Parameter win Nom Max
vee Supply voltage 3.0 3.3 3.6 \'
Vss Supply voltage 0 0 0 v
Vi High-level input volage, all inputs 20 Vee+0.3 v
ViL Low-level input voltage, all inputs -0.3%* 0.8 vV
Note 1: All voltage values are with respect to Vss.
*%: ViL(min ) is -2.0V when undershoot width is less than 25ns. (Undershoot width is with respect to VSS.)
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vec=3.3V 1 0.3V, Vss=0V, uniess otherwise noted) (Note 2)
] Limits
Symbol Parameter Test conditions Min Typ Max Unit
VoH High-level output voltage loH=-2.0mA 2.4 Vee A
Vou Low-level oulput voltage loL=2.0mA 0 0.4 Vv
oz Oft-state output current Q floating, OV SVouTS 3.6V 10 10 uA
1 Input current OVEVINS+3.6V, Other inputs pins=0V [ -10 10 pA
Average supply current | M3MAV16405C-5-55| FAS, TAS cycling 110
Icc1av) 1 from vce. operating MEM4V16405C-8, 65| tri=twe=min. % mA
(Note 3,4,5)| M5M4V16405C-7,-7S| output open 75
RAS= CAS =V, output open 2 1.
loca Supply current from Vcc, stand-b Note 6) F—s - mA
© PRy y ) RAS= CAS=Vcc -0.2V, output open 0.5
Average supply current M5M4V16405C-5,-58| RAS cycling, CAS= ViH 110
Iccaiav) | from Vce, RAS only M5M4AV16405C-6,-68| tro=min. 20 mA
refresh mode  {Note 3,5)| M5M4V16405C-7,-7S| output open 75
Average supply current | MSM4V16405C-5,-55| RAG=vi, CAS cycling 140
locaiav) | from Voo, Hyper Page | MSMAV16405C-6,6S| trpc=min. s - mA
Mode {Note 3,4,5)| M5M4v16405C-7,-7S| output open 90
Average supply current M5M4V16405C-5,-58| TAS before RAS refresh cycling 110
lccetavy | from vee, TAS before RAS | M5MAV16405C-6,-6S| trc=min. 0 mA
refrash mode (Note 3,5) MsM4v16405C-7,-7S| output open 75
Note 2 : Current flowing into aniC is positive, out is negative.
3:ICC1 {AV), ICC3 (AV), ICC4 (AV) and ICCB (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4 ICC1 (AV) and 1CC4 (AV) are dependent on output loading. Specitied values are obtained with the output open.
5 : Under condition of column address being changed once or less while RAS=V 1L and TAS=VIH
CAPACITANCE (Ta=0--70°C, Vcc=3.3V £ 0.3V, Vss=0V, unless otherwise noted)
- Limits )
Symbol Parameter Test conditions Min Typ Max Unit
Ctin Input capaciiance, address inputs Vi=Vss 5 pF
G Input capacitance, clock inputs f=1MHz 7 pF
Ci/o Input/Outpu! capacitance, data ports Vi=25mVrms 8 pF
M5M4V16405C), TP-5,-55 | Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

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

Limits
Symbol Parameter M5M4V16405C-5,-58 | M5MAV16405C-6,-63 |MsM4v1s40sC-7,78|  Unit
Min Max Min Max Min Max

tcac Access time from CAS (Note 7.8) 13 15 20 ns
1RAC Access time from RAS {Note 7,9) 50 60 70 ns
tAA Column address access time (Nots 7,10) 25 30 35 ns
{cPa Access time from CAS precharge (Note 7,11) 30 35 40 ns
toea Access time from OF {Note 7) 13 15 20 ns
foHC Output hold time from CAS high {Note 13) 5 5 5 ns
toHR Output hotd time from RAS high (Note 13)| & 5 5 ns
tewz Output low impedance time from CAS low {Note 7) 5 5 5 ns
toEZ Output disabie time after OF high (Note 12) 13 15 20 ns
twez Gutput disable time after WE high (Note 12) 13 15 20 ns
torF Qutput disable time after CAS high (Note 12,13) 13 15 20 ns
tRez Output disable time atter RAS high (Note 12,13) 13 15 20 ns
tDOH Output hold time from CAS low 5 5 5 ns

Note 6 : An initial pause of 500 . s is required after power-up followed by a minimum of eight initialization FAS cycles. The initialization cycles shoulc be done

either by RAS-only refesh cycles or by CAS before RAS refresh cycles only,
Note the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater than 64ms) of
RAS inactivity before proper device operation is achieved. o
After the initialization cycles, RAS should be kept either higher than V iH(min) or lower than ViL(max) except RAS transition time.

7 - Measured with a load circuit equivalent 1o 100pF.
The reference levels for measuring of cutput signals are 2.0V({V Or) and 0.8V(VOL}.

8 : Assumes that iRCDZRCD{max) and tASC 21ASCimax) and 1CPtCPimax).

9 : Assumes that tRCDSRCD(max} and tRADSIRAD(max). If 1RCD or tHAD is greater than the maximum recommended value shown in this table, tRAC will
increase by amount that {RCD exceeds the value shown.

10: Assumes that tRADZ: tRAD(max) and tASC=StASCimax).

11: Assumes that tCP=ZACP(max) and tASCZAASC(max).

12: tOEZ (max), tWEZ(max), 10FF(max) and tREZ(max)defines the time at which the output achieves the high impedance state (10UT= | £104 A | ) and is not
reference 10 VOH{min} or VOL{max).

13: Output is disabled after both RAS and TAS go to high.

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write ,Refresh, and Fast-Page Mode Cycles)
{Ta=0~70C, Vcc=3.3V £ 0.3V, Vss=0V, unless otherwise noted, see noles 14,15)

Limits
Symbol Parameter MS5MA4V15405C-5,-5S | MSM4V16405C-5,-65 | M5M4V16405C-7,-75 Unit
Min Max Min Max Min Max
IREF Refresh cycle time 64 64 64 ms
trp RAS high pulse width 30 40 50 ns
tRCD Delay time, FiAS low to CAS low (Note 16)| 18 37 20 45 20 50 ns
CRP Delay time, CAS high to RAS low 5 5 5 ns
tRPC Delay time, FAS high to CAS low 0 0 0 ns
tcPN CAS high pulse width 8 10 13 ns
{RAD Column address deiay time from BAS low (Note 17)! 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
{ASC Column addrass setup time before CAS low (Note 18) 0 10 0 13 0 13 ns
tRaH Row address hold time after BAS low 8 10 10 ns
tCAH Column address hoid time after CAS low 8 10 10 ns
tozc Delay time, data to CAS tow {Note 19) 0 0 0 ns
tozo Detay time, data to OF low {Note19)] © 0 0 ns
troD Delay time, FAS high to data {Note20)| 13 15 20 ns
tcoo Delay time, CAS high to data {Note 20}| 13 15 20 ns
topp Delay time, CE high to data (Note 20)| 13 15 20 ns
tr Transition time {Note 21) 1 50 1 50 1 50 ns

Note 44 : The timing requirements are assumed tT=2ns.
15 : VIH{min) and Vil(max) are reference levels for measuring timing of input signals.
16 : tRCD(max) is specified as a reference point only. If tRCD is less than tRCD(max), access time is tRAC. #f tRCD is greater than 1RCD(max), access time is
controlied exclusively by 1CAC or {aa.
17 : tRADimax) is specified as a reference point only. If IRADZ1RAD(max} and 1ASC=1ASC(max), access time is controlied exciusively by tAA.
18 : tASC(max) is specifiec as a reference point only. If tRCC ZRCD(max) and 1ASCZ1ASCimax), access time is controlled exclusively by tCAC.
18 : Either 1DZC or tDZO must be satistied.
20 : Either 1RDO or tcoD or tODD must be satisfied.
2117 is measured between ViH(min) and ViL(max).
MSM4V 16405CJ, TP-5,-5S : Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Read and Refresh Cycles

Limits,
Symbol Parameter MSMAV16405C-5,-55 | M5MAV18405C-6,-65 | MsMavis405C7,7S |  Unit
Min Max Min Max Min Max
[T Read cycle time 90 110 130 ns
1AAS RAS low pulse width 50 [10000 [ 60 [t1o000 [ 70 | 10000 ns
tCAS CAS low pulse width 8 10000 10 10000 13 10000 ns
tcsH TAS hold time after RAS low 40 48 55 ns
tRsH RAS hold fime after CAS low 13 15 : 20 ns
tAcs Head Setup time before CAS low 0 0 0 ! ns
tRcH Read hold time after CAS high (Note22)| o 0 0 ns
trRH Read hold time after RAS high (Note22)[ o 0 0 ns
tRAL Column address to RAS hold time 25 30 35 ns
tcaL Column address to CAS hold time 13 18 23 ns
toRH RAS hold time atter O low 13 15 20 ns
tocH CAS hold time after OF low 13 15 20 ns
Note 22 : Either tRCH or tRRH must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M4V16405C-5,-55 | MSM4V18405C-8,-6S | MEM4V16405C-7,-7S Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tRAS RAS low pulse width 50 (10000 [ 60 {10000 | 70 |10000 ns
tcas CAS low pulse width 8 [10000 | 10 |10000 | 13 {10000 ns
tosn CAS hold time after RAS low 40 48 55 ns
tasH RAS hoid time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 24) 0 0 0 ns
tweH Write hoid time after CAS low 8 10 13 ns
tow CAS hold time after W iow 8 10 13 ns
tRwL FAS hold time after W low 8 10 13 ns
twp Write pulse width 8 10 13 ns
tos Data setup time before CAS low or W iow 0 0 0 ns
toH Data hold fime after CAS low or W low 8 10 13 ns
Read-Write and Read-Modify-Write Cycles
' Limits
Symbol Parameter MSMAV16405C-5,-55 | MSMAV18405C-6,-65 | MSMAV16405C-7,-7S Unit
Min Max Min Max Min Max
tRWC Read write/read modify write cycle time (Note 23) | 109 133 161 ns
tRAS RAS low pulse width 75 (10000 [ 89 [+0000 | 107 |10000 ns
cAS CAS low pulse width 38 | 10000 44 [ 10000 57 | 10000 ns
tosH CAS hold time after RAS low 70 82 99 ns
tRsH RAS hoid time after CAS low ag 44 57 ns
trcs Read setup time before CAS low 0 0 0 ns
towp Delay time, CAS low to W low (Note 24)| 28 32 42 ns
tRWD Delay time, RAS low to W low (Note 24) | 65 77 92 ns
tawn Delay time, address 1o W low (Note 24)| 40 47 57 ns
toeH OE hold time after W low 13 15 20 ns

Note 23 : tRWC is specified as tRWC(min)=tRAC(max)+tODD(min)+HBWLimin+1RP(min}+41T.

24 : twes, {CwD, tRWD and 1AWD and, {CPWD are specified as reference points only. f twCSZtWCs(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. If tCWD ZtCWD(min), tRWD Z tRWD(min), LAWD2:tAWD(min) and tCPWDZICPWD(min) {for hyper
page maode cycle only), the cycle is a read-modify-write cycle and the DQ will contain the data read from the selected address. !f neither of the above
condition {delayed write) of the DG (at access time and untit CAS or OF goes back to V iH ) is indeterminate.

M5MAV 16405C4, TP-5,-5S | Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper page Mode Cycle
(Read, Early Write, Read-Write, Read-Modify-Write Cycle, Read Write Mix Cycle, Hi-Z control by OE or W)  (Note 25)
Limits
Symbol Parameter M5M4V16405C-5,-55 | M5SMAV16405C-6,-63 | M5MaV16405C-7,.7s |~ Unit
Min Max Min Max Min Max
tHPC Hyper page mode read/write cycle time (Note 26} | 20 25 30 ns
{HPRWC Hyper Page Mode read write/read modify write cycie time 57 66 79 ns
tRAS RAS low pulse width for read or write cycle (Note27)[ 65 [100000| 77 [100000| 92 |100000 ns
tcp CAS high pulse width (Note 28 8 13 10 16 13 16 ns
toPRH RAS hotd time after CAS precharge 28 33 38 ns
tcPwo Delay time, CAS precharge to W low (Note 24)| 43 50 60 ns
foHoL Hold time to maintain the data Hi-Z until CAS access 7 7 7 ns
OEPE OE Pulse Width 1. (Hi-Z control) 7 7 7 ns
tWPE W_Pulse Width {Hi-Z controt) 7 7 7 ns
{HCWD Delay time, CAS low to W low _after read 28 32 42 ns
tHAWD Delay time, Address to W low_after read 40 47 57 ns
tHPWD Delay time, CAS precharge to Wiow after read 43 50 60 ns
tHCOD Delay time, CAS low to OE high_atler read 13 15 20 ns
tHACD Delay time, Address to OE high after read 25 30 35 ns
tHPCD Delay time, CAS precharge to OE high after read 28 33 38 ns
Note 25 : All previously specitied timing requirements and switching characteristics are applicable to their respective Hyper page mode cycle.
26 : tHPC(min) is specified in the case of read-only and early write-only in Hyper Page Mode.
27 : tRAS(min) is specified as two cycles of CAS input are performed.
28 : tCP{max) is specified as a reference point only.
CAS before RAS Refresh Cycle (Note 29)
Limits
Symbol Parameter MSM4V18405C-5.-55 | M5M4V 16405C-6,-65 [MsMavIsa0sC-7,7s | Unit
Min Max Min Max Min Max
CSR CAS setup time before AAS low 5 5 5 ns
tcHR CAS hold time after RAS low 10 10 15 ns
tcas CAS low puise width 17 17 22 ns
trsr Read setup time before RAS low 5 5 5 ns
1RHA Read hold time after RAS low 10 10 15 ns

Note 28 : Eight or more CAS before BAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

Hidden Refresh Cycie (Note 30)

Limits
Symbol Parameter MS5MAV16405C-5,-55 | MSMAV16405C:6,-65 | MEMAV16405C-7,-7S uUnit
Min Max Min Max Min Max
tRSR Read setup time before RAS low 5 5 5 ns
tRHR Aead hold time after RAS low 10 10 15 ns

Note 30 : Read, early write, delayed write, read write or read-modify-write cycle is applicable to hidden refresh cycle. In all cases tRSR and tRHR shouid be
satisfied.

M5M4V16405CJ, TP-5,-56S : Under development
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M5M4V16405CJ,TP-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by “S* after speed item, like -55/-65/-7S. The other characteristics and requirements than the below are
same as normatl devices.

ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=3.3V 0.3V, Vss=0V, unless otherwise noted) (Note 2)

. Limits i
Symbot Parameter Test conditions Min Typ Max. Unit

CAS before RAS refresh cycling
or RAS cycling & CAS =0.2v

OE a WE=o0.2V
Average supply current or OE & WE&Vee-0.2V
lccs (avy | from Vee M5M4V16405C (S)) Ao~AnR0.2Y 500 A
Slow-Refresh cycie of Ao~A11=Vee-0.2V

(Note 6) tREF=12Bms {4096cycies)

output=OPEN
tRAs=tRASMIN. ~1 1§

Ave(a{?e supply eurrent AAS-CASS0.2v

from Vce = .

Icce (Av)* Self-Refresh cycle(N ) M5M4V16405C (S) output = OPEN 200 uA
ote 6

TIMING REQUIREMENTS (Ta=0~707C, Vce=3.3V+£0.3V, Vss=0V, unless otherwise noted, see notas 14, 15)

[ Limits
Symbotl Parameter M5M4V16405C-5S8 Mm4v15405c-55[“5“4v13405c-7s Unit
Min Max Min Max Min Max
tRAsS Self Refresh RAS low pulse width 100 100 100 ©S
tRPS Self Refresh AAS high precharge time 90 110 130 ns
tcHs Self Refresh  RAS hold time - 50 - 50 - 50 ns
tRSA Read setup time before RAS low 10 10 10 ns
1RHR Read_hold time after BAS low 10 10 15 ns

SELF REFRESH ENTRY & EXIT CONDITIONS

(1) In case of distributed refresh
The last/ first full refresh cycles (4K) must be made within tns / tsn before / after seif refresh, on the condition of { ns=64ms and
{SNSE4ms.

NS e tsN ,
-------------- l” I----”‘ l Self refresh period ””.--..””.---..._...
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<4K/64 ms> <4K/ 64 ms >

(2) In case of burst refresh
The last/ first full refresh cycles (4K) must be made within t s / tsn before / after self refresh, on the condition of  NS+HISNE64ms.

NS SN
—m‘ m‘ Im I Self refresh period f ml "“ m]
BURST REFRESH BURST REFRESH
<4K /84 ms > < 4K /64 ms >

M5M4V 16405CJ, TP-5,-58 . Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

TEST Mode SET Cycle (Note 31)

Limits
Symbol Parameter M5M4V16405C-5,-55 | MSM4V16405C-6,-65 | MSMAV16405C-7,-7S Unit
Min Max Min Max Min Max
twsR W setup time before RAS low 10 10 10 ns
twHR W hold time after RAS low 10 10 15 ns

Note 31 : The test mode function is initiated by a W and CAS before RAS cycle (WCBR cycle) as specified in timing diagram.
The test mode function is terminated by either a CAS betore RAS refresh cycle (CBR refresh cycle) or a AAS only refresh cycle.
During the test mode, the device is imemally organized as 16-bits wide {1M bytes depth). No addressing of CA 0 and CA1 is required.
During a write ¢ycle, data must be applied to all DQ { input) pins. The data can be different between DQ pins. The data on each DQ pin is written into
4-bits memory cells, respectively. During a read cycle, each DQ (output) pin shows the test result of the 4-bits, respectively. High state indicates that
they are same. Low state indicates that they are not same.
During the test mode operation, only WCBR cycle can be used 1o perform refresh.

Dz O——

Qs O—

DQaO—

M5M4V 16405CJ, TP-5,-5S . Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Timing Diagrams (Note 32)

Read Cycle
tRC N
tRAs tRP
e ViH— ‘w /
ViL . trPC \
fCsH
tcrp tRCD trsH tcrp
| tcAS
— ViH~ I
CAS /
ViL—
{RAD N tRAL
tecaL
tASR
{ASR tRAH v
" ASC= tcan R
ViH— ROW COLUMN £ Row
Ao~Amn i - DDRESS ADDRESS ADDRESS
- » tRRH
> tRCH
e NN NN N PN NS
m VH = SRRSLEIER
= A H KA P
tozc| {coo
DQi~DQs  YH- 3 Hi-Z
(INPUTS)  , — y \
"‘ \ tRez | |twez b
tiAC {OFF N
A > toHR fOHC |
telz
- i- X Hiz
0Q1~DQs V" Hiz DATAVALID —
(OUTPUTS) 0, ~ y
trac |
foEz _’g
toCH . tooD
OE
_ tORH

M5M4V16405CJ, TP-5,-568 : Under deveioprnent

z Z Z z Z Z Z Indicates the invalid output.

indicates the don't care input.
VIH(min) S VINSViH(max) or VIL{min)SVINSVIL(max)
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Early Write Cycle
twe
tRAS ; tRP
J— Vir— _—j A
RAS _ \ ’/ tapc 1\
ViL e
) tcsH
CRP :
s trco e tRsH > i tcap
! E icas !
i {
N ViH— T
CAS /
Vi — 1 is
tA@:_’j
tASR tRAH 1CAH
| > tasc e \
- 4
Vin ROW COLUMN ROW
Ao~A11 ViL- ADDRESS ADDRESS ADDRESS
twes
tweH
—
w
toH
DS [
ViH—
DQ1~DQ4
DATA VALID
(INPUTS) Vil A
Hi-Z

DQi~DQs  VOH~
(OUTPUTS) , -

M5M4V 16405CJ,TP-5,-58 | Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Delayed Write Cycle
twe
tRAS L trp
N ViH~— Y
RAS \ \
Vi~ tRPC
tcsH
tcRe) . N .
tCRP
tcas
I Vik—
R \ &
viL— X
tasr tRAH tcaH
{ASC e —pHa— 1ASH
Vin— ROW ; COLUMN ROW
Ao~A11 v ADDRESS ADDRESS ADDRESS
it ™
tAcs |
—_ ViH—
w
viL—
tWCH
DzZe tos toH
= il
DQi~DQe  VH- s ALD
(INPUTS) D
tcLz
DQI~DQs VOH™ Hi-Z LR Hi-Z
(QUTPUTS) y, — ) //J
toez 1oEH
-
— ViH = SR TTIetR X R
OE ISR

()
&

& X )
ViL — SRS

M5M4V16405CJ, TP-5,-58  Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

RAS

Ao~A11

g|

DQ1~DQ4
(INPUTS)

DQ1~DQ4

VL™

VoM~

(OUTPUTS) VoL -

tRWC
tRAS N 1RP
ViH— !\ ‘
tRPC
tosH <
tRCD tRSH
icrP "» tcap
‘ tcas
7 >
Vi = tRAD N
tasr 1RAH
1ASC je» 1oAH tasn |
Vin= ROW COLUMN ROW
Vit ADDRESS \ ADDRESS ADDRESS
W
tawp
tRcs town fow
trwp tRWL
N | twp
ViL ™ x
‘ tos o
toze L "
Hi-Z 2
DATA VALID
4 X
teac
[
taa
toLz
Hi-Z (oAt X Hi-Z
VALID
g
tRAC
> —*{tonD
tozo 10EA toEH
—» toEz >

M5EMA4V 16405CJ, TP-5,-58 © Under development
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MITSUBISHI LSis

M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle

, tRAS tAP
}1 >
_ ViH~ \ ¢
RAS \ /
ViL = 1
tcsH tHPC N tRSH
tcrp « tRCD o foas |l e fcAs tcp tcas N
S Vin— ! L 8 / \
oRs \ [\ /N /
Vit — b 7
tRAD tcpRH
SR 4 ]sc | | icAr 1ASC tasp
_tRAH 1ASC e | tCAH eCy 25 e tCan .
Vin= ROW col COLUMN2 | COLUMN-3 ROW
Ao~Ar1 ADDRESS LUMN-1 / ADDRESS
viL— ! 7
tRCS ' tRAL | 1tRRH
tcAL tCAL N tcAL '——>|IRCH
— ViH=—
w
Vie—
twez
tozo , tROD
fcoo | |
DQi~DQe VH~ » X Hi-Z 2
(INPUTS) {cAC tcac tcac tREZ
A taa tAA toHR
tc pon ) i ——
Lz DOH
e - - tOHC |
DQi~DQs  YOH~ iz DATA DATA DATA }.
VALID-1 VALID-2 VALID-3
(OUTPUTS) VoL — {
tRAC i icpA R tcPA
» e >
t0z0 . toEA toez |
tocH
— ViH—
OE
ViL=
[¢—» 1000

M5M4V16405CJ, TP-5,-58 : Under development
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MITSUBISHI LSis

M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper Page Mode Early Write Cycle

tRAS trRp
———p]

— ViH— 1
RAS \

ViL = k

tcsAH tHPC tASH
tcap 1RCD tcas top tcas tcP iCAS tcRP

— ViH— ! \ 4 \
CAS \

ViL— X

tCAL " cAL :
task tRAH tasc tcaH tasc tcAH tasc tcar tAsR |
* > -] | | -

ViH— ROW
Ao~Ar1 m Aog?agss @ COLUMN-1 @ COLUMN-2 COLUMN-3 @ ADD%ESS

ViL = S

WCH twes | | twCH tWCS tweH

w
DQ1~DQe DATA
{INPUTS) | VALID-2

pQ1~DQs  VOH—

Hi-Z

(OUTPUTS) 0, —

M5M4V16405CJ, TP-5,-5S © Under devslopment
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M5M4V16405CJ,TP-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

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

tRAS tRP
S ViH-
= \ \
Vi~
csH N tRWL
tcre tRCD tcas tHPRWC T 1cRP |
[N {cAS
[ ViH—
\ /N /
ViL =
tRAD
tASR | [tRAH tean {asc 1CAH towe
ﬂ 4——-7 tASC {em > [ » [ tASR
Vik=— m; {
ROW
R (0 R 55 Ol 5%
i -
. tAWD tawp
_mc% town ‘C“’ﬂ {RCS P town
i wel || | twep
e ViH = 25 S o 0 o o o ” "
LN 55555 \ BB
Vie ™ W a bt z
tRWOD tcPwo
‘tch H
DQi~DQs VAT i Hi-Z DATA DATA @
VALID-1 VALID-2
(INPUTS) viL— icAC
>
{AA
oLz fcLz
DQI~DQe VYOI~ Hi-Z paTA N Hi-Z oata X Hi-Z
VALID- VALID-2
(QUTPUTS) 0, — e 'y t ;
. [~ tODD CPA > tobp
tozo  toeEA tozo toEH
{0EZ " > 10EZ

R R o e
¥, 0‘:,.0‘0‘0‘0‘

>
SRRRRRRRRRAR

M5M4V 16405CJ, TP-5,-55 | Under development
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M5M4V16405CJ,TP-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper Page Mode Mix Cycle (1)

— Vi~
RAS

Vil —
J— VIH—
CAS

Vit -

Vib—
Ao~A11

ViL—
— ViH~
w

ViL —
pQi~DQs  YHT
(INPUTS) ViL —
DQi~DQs VOH™

(OUTPUTS) /)

tRas tRP,
i I
__‘\ SN
|
F tep
fosH tHPG 9 tHPRWG >
tesp tRCD tcas tce tcas  [top tcas
N iy towe
\ \ /N /
) \
1RAD
tASR | | tRAH tasc lea] LICAH IA;SE’ toaH lASL_
ROW F coLlmn-a Aow
ADDRESS COLUMN-1 t - ADDRESS
ftHCS ‘twcs N \WCH= WD
" tCAL L tcaL N towp twp
< e > e
SRS ‘ / \
. toze tos toH ‘ { tozc DS {DH
A pata LA DATA
Tore YA vaup2 o VALID-3
taa teac f
! N >
jloLz twez tcLz
e >
Hiz a DATA \ la DATA )|
\ VALID-1 VALID-3)
’ tRAC / p 74 s
- bz0 | 10EA 1cPA
i
tocH | 1OEZ tozo tEA| toEZ toEH
» r—-’
‘- L_‘ m
topo {ono

M5M4V16405CJ), TP-5,-58 | Urder development
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M5M4V16405CJ,TP-5

MITSUBISHI LSis

,-6,-7,-58,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper Page Mode Mix Cycie (2)

—_ Vir =
RAS
ViL—
—— ViK~ L B
CAS / \ \ \
ViL— x X
tce tcas tcas
tasc | | tcan 1ASC tcaH 1ASC | 1CAH
ViH— 4 4 4
Ao~Atrt COLUMN-1 COLUMN-2 COLUMN-3
ViL = 8 | K
tcAL tRCH tcaL
twes | [twer
— ViK = L
w {HCWD \
viL 4
tHAWD
a toH
tHPwD N tos tnzc
" le—>:
DQ1~DQs  YH- Hi-Z f DATA Hi-2
(INPUTS)  , _ ¥J\ VALID-2Y 4 tcAC
L tcac I
taal
84 tCPA
) tcPa WEZ e >
! _ tewz
DQi~DQs YO / y%// //////ﬁ DATA Hz F oata
(QUTPUTS) |, — / 277 VALID-1 VALID-3
tHCOD foEz DZC  toEA
. tHAOD o000 |
M tHPOD i
— ViH= i
OF / \
ViL — _ 7 S —
M5M4V18405C.,TP-5,-5S : Under development
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M5M4V16405CJ,TP-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle { Hi-Z control by OE )

tRAS tRP
P— ViH— )
RAS \ K
ViL—
{CSH tHPC . tRsH
tcap tRGD tcas tcp 1cAS tcp _ toas _ fcre
— ViH=— 4 \ Y 4
CAS \ [ \ \
ViL -
tRAD N icPRH
tASR
SR | LIAAH.  pascles] L tORH tasc | | toan tasc | | toan
ViH=- ROW ROW
Ao~At11 ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 i ADDRESS
viL=—
{RAL tRAH
tRCS » -»|
N ‘_’iﬂlCH
— ViH—
w
viL—
IWEZ
tozc | N
i tcop
DQi~DQs  VHT K Hi-Z y
(NPUTSy  , — 4 foac tCAC tCAC ez
taa taa N 7.V {OHR i
OFF -
toHe
DQ1~DQs  VOH™ DATA ‘5_
(OUTPUTS) - VALID-3
{oEZ
OE
[¢tOEPE tono
M5M4V16405CJ, TP-5,-5S : Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle { Hi-Z control by W)

tRAS

»
— ViH— )
RAS / \
ViL™ J
tcsH N tHPC R tRSH
cRP trCD « tcas fcas tecp fCAs tcap
[ ViH— |
s \ /N /
VL~ 7/
tRAD ’ tcpRM
1ASR | | tRaH tCAH tasc | | tcaH tasc tcan tASR |
e 1ASC e : —b |4 »
V= oW COLUMN | COLUMN-2 COLUMN-3 ROW
Ao~At1 Vi - ADDRESS LUMN-1 9 ADDRESS
tRAL tRAM
tRcs {RCH—> N >
P tRCS [—»{RCH
— ViH— L3 4
W
viL =~
twez
twrPe
tozc tRDD |
tcop
DQi~DQs Y™ k Hi-Z J
(INPUTS) ViL— {CAC tcac N tCAC > tReZ
N taa tan toHA
tewz tDoH twez  jtcLz torr >
»| L—H toHE »
DQi~DQs  VYor= Hi-Z DATA f DATA }_HiZ o ‘?_
(OUTPUTS) VoL~ \ L VALID-1 ) VALID-2 - VALID-3 4
trac tCPA | . tcPa
tozo X " 1 (OEZ
- —»
— ViH— ‘, >
OE W *
Vi — SRR
+—»topD
M5M4V 16405CJ,TP-5,-565 : Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

RAS-only Refresh Cycle

tRC

h 28

X

tRAS tRP

_ ViH-— 1
RAS \ / \
viL—
tRPC

tCRP| > "VfCHP
N
—_— ViH—~
viL—
1ASR tRAH tasR
- —>»

ViH~— e
SOW oD 0% ROW
Ao~At1
° viL— m ADDRESS XKHXX SRS ADORESS

\ A A AKX
w KHXXHIRXK
D1 ~DQe
{(INPUTS)
DO1~DQs  YOH™ Hi-Z
(QUTPUTS) ,, —
OE

M5M4V 18405C 4, TP-5,-58  Under deveiopment
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle, Slow Refresh Cycle

RAS

Ao~A1

£

DQ1~DQa4
(INPUTS)

DQ1~DQs

ViH—

ViL=

Vik=
ViL -

Vi~
Vi~

ViH—

iL—

tRC P » tRC N
) »le
tRP N tRAS N tRAS e tRP
/
__4/ 1 \_______
RPC  {CsR {CHR tRPC  fCSR CHR tRPC tcrP
P -+ »
// ‘\
4 i
teen 1ASR
]
I¢
ROW COLUMN
ADDRESSAADDRESS
7
tRCH  tRSR tRHR tRSR tRHR trCs

VoH—

(OUTPUTS) , —

M5M4V 16405C ., TP-5,-55 © Under development
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MITSUBISHI LSis

M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 33)

tRC tRC
1RAS tRP N tRAS tRP
J— ViH—
oE i\ / S\
ViL =
tcap tRCD tRSH tcHR
S ViH= :
CAS \ f
Vit = f
tRAD |
» tAsR
WSR | [ yaan | tASC 1CAH
ROW COLUMN ROW
Ao~An ADDRESS | ADDRESS ADDRESS
trcs
tRAL tRAH tRSR thnk
_— ViH—
. D R
ViL— IR
tcop
1oz + —»
tRDD
DQI~DQs  VH™ XXX KX A X C Hi-Z
(INPUTS) , — 3REERKS trez | ¥
tcac 1OHR
" torr
toLz tonc
VoH— Hi-Z y Hi-Z
DQ1~DQ4 }
DATA VALID
(QUTPUTS) ,, {
1OEA |
{ORH

Note 33 : 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.
in all cases tRSR and tRHR should be satisfied.

M5M4V16405CJ, TP-5,-58 © Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Self Refresh Cycle

. trP o e tRASS K tRPS
— ViH— f h
RAS / \ \
viL— |
tRPC
trPC tcsr
- fcHs fcRp
CAS
Ao~A11
tRCH tRSR {RHR
> L—— —»
— ViH=— 3
w
viL—
DQ1~DQ4
(INPUTS)
{OFF
- Hi-,
DQi~DQs  VOH /L iz
(OUTPUTS) VoL =
toez
—_ ViH~ LR R TR K oo s
OE J3RRK
ViL— A‘A’A‘A’A’L n’A’A’.’A’.‘.’A

M5MA4V16405C.),TP-5,-58 | Under development
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M5M4V16405CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

TEST Mode SET Cycle
" trP N tRAS .t
—_— ViH— / \
RAS / \ / \
v
treC tesR tCHR tRPC  tcRP
— ViH— 3
CAS /
ViL - ) 4
{cPN
1ASR
Vin— AOW
Ao~A11 ADDRESS
ViL— f
|
|
|

— ViH~
w

viL—
DQ1~DQ4
(INPUTS)

toFF
e

DQi~DQs YoM~ Hi-Z

(QUTPUTS) \,, —

Note 34 : This cycle can be used for initialized cycle after power-up, however entried into Test Mode.

M5MAV16405C4,TP-5,-5S | Under development
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