MITSUBISHI LSIs

JARY M5M4V18165CTP-5,-6 -7,

o 5S,-6S,-7S
- - -
’ 3
HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM
DESCRIPTION , , PIN CONFIGURATION (TOP VIEW)
This is a tamily of 1048576-word by 16-bit dynamic RAMS,
fabricated with the high performance CMOS process, and is ideal
for large-capacity memory systems where high speed, low power Ny
dissipation, and low costs are essential. vee [ ] vss
The use of double-layer metal process combined with twin-well ban [7] o] DQte
CMOS technology and a single-transistor dynamic storage stacked DQ2 (4] 4] DQ1s
capacitor cell provide high circuit density at reduced costs. DQa (4] 7] DQ1a
Multiplexed address inputs permit both a reduction in pins and an DQs E %] pQrs
increase in system densities. vee [: v
[} 45 88
0Qs [7] [«] DQ12
FEATURES poe (2] 2] Dar
RAS CAS lAddress | OE | cycie deov{sr bz E 2] Dao
Typename | dciase | sccess | acmess | accass | g |ddpe oaefo]  _  [Hoas
{max.ns) [ (max.ns) | (max.ng) | (max.ns) | (min.ns) |(typ.mW) NC E % E NC
M5M4V18165CTP-5,-58 50 13 25 13 90 | 540 2 s »
M5M4V18165CTP-6,-68| 60 15 30 15 110 | 450 :j § :
M5Mav18165CTP-7,78| 70 20 35 20 130 | 3%0 NC [13] g 3] NC
NC 3 5] [CAS
w 34] UCAS
eStandard 50 pin TSOP ARG % —
¢ Single 3.3V 0.3V supply OE
®Low stand-by power dissipation NC [19] (2] A9
1.8mW (Max) --------------ememmooe CMOS Input level NC [31] As
o Low operating power dissipation Ao [21] 20| A7
M5M4V1B165CTP-5,-58 ------~=zvn-nmmnn- 650.0mW (Max) A1 2] As
M5M4v18165CTP-6,-6S - -- 540.0mW (Max) A
M5M4V18165CTP-7,-7S --------- --------- 470.0mW (Max) Az [z] 2] AS
e Hyper-page mode , Read-modify-write, RAS-only refresh A3 [24] [27] A4
CAS before RAS refresh, Hidden refresh capabilities vee [z] [26] vss
s Early-write mode, OE and W to control output buffer impedance
All inputs, output TTL compatible and low capacitance Outline 50P3G-F (400mil TSOP Normal Bend)
© 1024 refresh cycles every 16.4ms (Ao~As)
* : Applicable to self refresh version (M5M4V18165CTP-5S,-6S, NC - NO CONNECTION
-7S : option) only i

APPLICATION

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

PIN DESCRIPTION

Pin name Function

Ao~Ag Address inputs
DQ:1~DQie | Data inputsfoutputs

RAS Row address strobe input
UCAS Upper byte control

column address strobe input
—_—— Lower byte control

LCAS column address strobe input
W Wirite control input

OE Output enable input

Vee Power supply (+3.3V)

Vss Ground (OV)

* MITSUBISHI
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M5M4V18165CTP-5,-6,-7,-55,-6S,-7S

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

FUNCTION

The M5M4V18165CTP provide, in addition to normal read, write,
and read-modify-write operations, a number of other functions, e.g.,

Table 1 Input conditions for each mode

. Inputs Input/Qutput |
Operation —T — —
AAS | LCAS | UCAS | W DE |o-Doe [pas-poie
Lower byte read ACT ACT NAC NAC ACT DOUT OPN
Upper byte read ACT NAC ACT NAC ACT OPN DOUT
Word read ACT ACT ACT NAC ACT DOUT DOUT
Lower byle write ACT ACT NAC ACT NAC DIN DNC
Upper byte write ACT NAC ACT ACT NAC DNC DIN
Word write ACT ACT ACT ACT NAC DIN DIN
RAS-only refresh ACT NAC NAC DNC DNC OPN OPN
Hidden refresh ACT ACT ACT NAC ACT DOUT | DOUT
CAS before RAS refresh ACT ACT ACT DNC DNC OPN OPN
Stand-by NAC DNC DNC DNC DNC OPN OPN

Note : ACT : active, NAC : nonactive, DNC : don' 1 care, VLD : valid, IVD : invalid, APD : applied, OPN : open

hyper page mode, h_féonly refresh, and delayed-write. The input
conditions for each are shown in Tabte 1.

BLOCK DIAGRAM

ROW ADDRESS ___ Vee (3.3
STROBE INPUT  RAS » B3V
LOWER BYTE CONTROL | CLOCK GENERATOR
COLUMN ADDRESS LCAS > CIRCUIT VSS (ov)
STROBE INPUT p—
UPPER BYTE CONTROL UCAS LOWER gz |
COLUMN ADDRESS Y T._, el
STROBE INPUT UPPER ass b2
WRITECONTROL W ) : ¢ | Lower DATA
4 : ! INPUTS /OUTPUTS
LJEsE| |
x| j—Onoas
-1 @ g 8 [—
Ac-A9
- o ‘| coLumN DECODER -
............... Fz@l L
At 0 gW
S| (e—()00s
A2 SENSE REFRESH 2832
& AMPLIFIER & 1 /0 CONTROL [ il M1 bQre
Zw ' '
A3 I — Iy : + luppEn DATA
Ad EF « ? : b [INPUTS/OUTPUTS
ADDRESS INPUTS as Sa o g5 ! :
) o Ow ! y
zaf{m S ||| memoryce Lofd < DQte
As 22l a |8 | (16777216BITS) zgz3T
A7 z |
o |
A8 o GE OUTPUT ENABLE
L Ao INPUT
MITSUBISHI
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MITSUBISHI LSls
M5M4V18165CTP-5,-6,-7,-5S5,-6S,-7S

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage 0.5~4.6 A
Vi Input voltage With respect to Vss 0.5~4.6 \
Vo Output voltage -0.5~4.6 \
fo QOutput current 50 mA
Pd Power dissipation Ta=25"C 1000 mwW
Topr Operating temperature 0~70 ‘C
Tstg Storage temperature -65 ~ 150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits
| P j

Symbol arameter in Nom | Max Unit

vee Supply voltage 3.0 3.3 3.6 \

Vss Supply voltage 0 0 ] \

Vi High-level input voltage, all inputs 2.0 Vce+0.3 \'

ViL Low-level input voltagel all inputs -0.3 o.g \'
Note 1: All voltage values are with respect to VsS.
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=3.3V+0.3V, Vss=0V, unless otherwise noted) (Note 2)

Limits
i Unit

Symbot Parameter Test conditions Min Typ Max
VoK High-level output voltage IOH=-2.0mA 24 Vee \
VoL Low-level output voltage loL=2mA 0 0.4 Vv
1oz Off-state output current Q fioating OVSVour S3.3V -10 10 pA
I Input current OVS VIN = 3.8V, Other inputs pins=0V | -10 10 #A

Average supply current M5M4V18165C-5,88 | oo AS, CAS cycling 180
lcciayy | from Vec operating M5M4V18165C-6,-6S | tRC=twc=min. 150 mA
output open
{Note 3,4.5) |msmavi8165C-7,-78 130
RAS= CAS =Vix, output open 2
Icca Supply current from Vcc, stand-by (Note 8) | RAS<= CAS &Vce -0.2V 0.5 mA
output open 0.15*%
Average supply current M5M4V18165C-5,-58 BAS Asn?(cllng, CAS=ViH 180
fccxav) | from Vee refreshing M5M4V18165C-6,-68 | IRC= tﬂ- 150 mA
output open
(Note 3,5) |MsMavi8165C-7,-78 tput ope 130
M5M4V18165C-5, JE— —
;:;g‘ra cec supply current -58 RAS=ViL, CAS cycling 165
Icc4av) | Hyper-Page-Mode M5M4V18165C-8,-65 tPc=mtln. 130 mA
output open
{Note 3,4,5) |msmavisiesc-7,-7s Utput ope 110
m;m'a 3: supply current | M5M4V18165C-5,-58 CAS before RAS refresh cycling 180
10CAY) | TAS before RAS refresh |M5M4V18165C-6,-68 | tRe=min. 50 | ma
mode output open
(Note 3) |M5M4V18165C-7,-78 130
Stand-by:
RASZVCCO.2v
CASZVCC-0.2V or CAB0.2V
CAS before RAS refesh:
Average supply current RAS cydiing CASS0.2V or
lccaav) * | from Vec M5M4V1B165C (S) CAS bekore FAS refreeh oycling 300 HA
Extended-refresh cycle Ws0.2v or 2Vcc0.2v
{Note 6) OES0.2V or VCCo.2V
A0~A9S0.2V or &VCC-0.2V
DQ=open, tRC=125 us8,
tRAS=tAASmIn~1 us
Avera‘?e supply current
lccaiavy * | from vee M5M4V18165C (S) | RAS=CAS=0.2V 200 MA
Sell-refresh cycle

Note 2: Current flowing into an IC is positive, out is negative.

3: ICC1 (AV), ICC3 (AV) and ICC4 (AV) are dependent on cycle rate. Maximum current Is measured at the fastest cycle rate.
4: ICC1 (AV) and ICC4 (AV) are dependent on output loading. Specified values are obtalned with the output open.
S5: Column Address can be changed once or less while BAS=VIL and LCASAICAS=VIH .

S Ty
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M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

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

Symbol Parameter Test conditions Min L_I:_; l;s Max Unit
Ciay Input capacltance, address inputs 5 pF
CI (G5 Input capacitance, OE input Vi=Vss 7 pF
Clw) Input capacitance, write control input f=1MHz 7 pF
Ci(RaS) | Input capacitance, RAS input Vi=25mVims 7 pF
CI(CAS) Input capacitance, CAS input 7 pF
Ci/o Input/Qutput capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0 ~70°C, Vcc=3.3V10.3V, Vss=0V, unless otherwise noted, see notes 6,14,15)

Limits

Symbol Parameter M5MAV18165C-5,-53 [MSMAV18165C-8,-68 | MsMav1s18sC-7,.78|  Unit

Min Max Min Max Min Max
tcac Access time from CAS (Note 7,8) 13 15 20 ns
tRAC Access time from RAS (Note 7,9) 50 60 70 ns
tAA Columu address access time {Note 7,10) 25 30 35 ns
fcPA Access time from CAS precharge {Note 7,11) 30 35 40 ns
1OEA Access time from OE (Note 7) 13 15 20 ns
foHC Output hold time from CAS 5 5 5 ns
{OHR Qutput hold time from RAS {Note 13) 5 5 5 ns
oz Output low impedance time from CAS low (Note 7) 5 5 5 ns
toez Output disable time after OE high (Note 12) | 0 13 0 15 0 20 ns
WEZ Output disable time after WE low (Note 12) [ 0 13 0 15 0 20 ns
tOFF Output disable time after CAS high (Note 12,13) | 0 13 0 15 0 20 ns
tREZ QOutput disable time after RAS high (Note 12,13) 0 13 0 15 0 20 ns

Note 6: An initial pause of 500 us Is required after power-up followed by a minimum of eight inftialization cycles (any combination of cycles containing a RAS
clock such as RAS-Only refresh).
Note the RAS may be cycled during the Initial pause . And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater than 16.4ms)
of RAS inactivity before proper device operation is achieved.

7: Measured with a load clrcult equivalent 10 VOH=2.4V(IOH=-2mA) / VOL=0.4V(IOL=2mA) load 100pF.

The reference levels for measuring of output signal are 2.0V(VOH) and 0.8V(VOL).
8: Assumes that tRCD 2 IRCD(max) and tASC 2, tasC(max). and tCP& tCP(max).

9: Assumes that tRCD g tRCD(max) and tRAD < tRAD(max). If tRCD or tRAD is greater than the maximum recommended value shown in this table, tRAC
will increase by amount that tRCD exceeds the value shown.

10: Assumes that tRAD 2 tRAD(max} and tASC < tASC(max).

11: Assumes that ICP g tCP(max) and tASC 2 tASC(max).

12: 10EZ(max) ,{WEZ(max), 1OFF(max) and tREZ(maxjdefines the time at which the output achieves the high impedance state (1OUTS |+10 xA|)

and is not reference to VOH(min_) ofr VOL{max).
13: Output is disabled after both RAS and CAS go to high,

MITSUBISHI
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MITSUBISHI LSlIs
Lo i ARY M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh and Hyper-Page Mode Cycles)
(Ta=0~707C, Vcc=3.3V+0.3V, Vss=0V, unless otherwise noted, see notes 14,15)

L Limits
Symbol Parameter MSMAV18165C-5,-55 | M5SMAV18165C-6,63 | M5SMAV18165C-7,-78 Unit
Min Max Min Max Min Max
tREF Refresh cycle time 16.4 16.4 16.4 ms
tREF * Refresh cycle time 128 128 128 ms
tRP RAS high pulse width 30 40 50 ns
tRCD Delay time, RAS low to CAS low {Note 16) | 18 37 20 45 20 50 ns
tcrRP Delay time, CAS high to RAS low 5 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tCPN CAS high pulse width 8 10 10 ns
tRAD Column address delay time from RAS low {Note 17) | 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 0 13 0 13 ns
tRAH Row address hold time after RAS low 8 10 10 ns
tCAH Column address hold time after CAS low 8 10 10 ns
tozc Delay time, data to CAS low {Note 19) 0 0 0 ns
t0z0 Delay time, data to OE low (Note 19) 0 0 0 ns
tRDD Delay time, RAS high to data (Note 20) | 13 15 20 ns
tcoo Delay time, CAS high to data (Note 20) | 13 15 20 ns
topb Delay time, OE high 1o data (Note 20) | 13 15 20 ns
T Transition time (Note 21) 1 50 1 50 1 50 ns

Note 14: The timing requirements are assumed tT =2ns.
15: VIH(min} and ViL{max) are reference levels for measuring timing of input signals.
16: IRCD(max) is specilied as a reference point only. If tRCD Is less than tRCD(max), access time is tRAC. If tRCD is greater than tRCD(max), access time is
controlled exclusively by {CAC or taa.
17: tRAD(max) Is specified as a reterence point only. If (RAD 2 tRAD(max) and tASC StASC(max), access time is controlled exclusively by taa.
18: tASC(max) Is specified as a reference point only. It tRCD 2 tRCD(max) and tASC ZtASC(max), access time Is controlled exclusively by tCAC.
19: Ether 1DZC of tDZO must be satistied.
20: Efther tRDD or tCOD or tODD must be satlstied.
21: 1T is measured between VIH(min) and ViL{max).

Read and Refresh Cycles

Limits
Symbo! Parameter MSMAV18165C-5,-53 | MSM4V18165C-6,6S | M5M4V18165C-7,-78 Unit
Min Max Min Max Min Max
{RC Read cycle time 80 110 130 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
tCsH CAS hold time after RAS low 40 48 55 ns
tRSH RAS hold time after CAS low 13 15 20 ns
tRCS Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note22) | © 0 0 ns
tRRH Read hold time after RAS high (Note 22) 10 10 10 ns
tRAL Column address to RAS hold time 25 30 35 ns
tCAL Column address to CAS hold time 13 18 23 ns
toRrH RAS hold time after OE low 13 15 20 ns
tocH CAS hold time after OE low 13 15 20 ns

Note 22: Either IRCH or tRRH must be satisfied for a read cycle.

z MITSUBISHI
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M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M4V18165C-5,-55 |M5M4V18165C-6,-65 | M5M4V18165C-7,-7S Unit
Min Max Min Max Min Max
twc 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
tcsH CAS hold time after RAS low 40 48 55 ns
tRSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 24) 0 0 0 ns
WeH Write hold time after CAS low 8 10 13 ns
fowL CAS hold time after W low 8 10 13 ns
tRWL RAS hold time after W low 8 10 13 ns
twp Wirite pulse width 8 10 13 ns
s Data setup time before CAS low or W low 0 0 0 ns
tOH Data hold time after CAS low or W low 8 10 13 ns
Read-Write and Read-Modify-Wrlite Cycles
Limits
Symbol Parameter M5M4V18165C-5,-58 | M5SMAV18165C-6,-6S | MSM4V18165C-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 10000 107 10000 ns
tcAS CAS low pulse width 38 [10000| 44 [10000]| 57 | 10000 ns
tCsH CAS hold time after RAS low 70 82 99 ns
tRSH RAS hold time atter CAS fow 38 44 57 ns
tRcs Read setup time before CAS low 0 0 0 ns
tcwo Delay time, CAS low to W low (Note 24) 28 32 42 ns
tAwD Delay time, RAS low to W low (Note24) | 65 77 92 ns
tAWD Delay time, address to W low (Note 24) 40 47 57 ns
tOEH OE hold time after W low 13 15 20 ns

Note 23: {AWC is specified as tRWC(min)=tRAC(max)+tO0D(min)+tRWL(min}+tRP(min)+41T.
24: tWCs, 1CWD, IRWD and tAWD and, tCPWD are specified as reference paints only. It tWCSZIWCS(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. If tCWDZtCWO(min), IRWD ZtRWD{min), LAWDZ tAWD(min) and tCPWDZ tCPWD(min)

(for hyper page mode cycle only), the cycle is a read-modify-write cycle and the DQ wiil contain the data read from the selected address.
If neither of the above condttion (delayed write) of the DQ (at access time and until CAS or OE goes back to VIH) is indeterminate.

Amrrsuelsm
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VN ARY M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S
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Some P HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-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 M5MAV 18165C-5,-58 | MSM4V18185C-8,-6S | MsMav1a16sC-7,-78]  Unit
Min Max Min Max | Min Max
tHPC Hyper page mode read/write cycle time 20 25 30 ns
tHPRWC Hyper page mode read write/read modify write cycle time 57 66 79 ns
1DOH Output hold time from CAS low 5 5 5 ns
tRAS AAS low pulse width for read write cycle ___(Note 26) 65 |100000| 77 J100000| 92 100000 ns
tcp CA¢ > high puise width (Note 27) 8 13 10 18 10 16 ns
tCPAH FAS hold time after CAS precharge 30 35 40 ns
tcPwD Delay time, CAS prechargetoWlow (Note24) | 45 52 62 ns
tcHOL Hold time to maintain the data Hi-Z until CAS access 7 7 7 ns
tOEPE OE Pulse width (Hi-Z control) 7 7 7 ns
twre W Pulse width (Hi-Z control) 7 7 7 ns
tHCWD Delay time, CAS low to W low_after read 28 32 42 ns
tHAWD Delay time, address to W low_after read 52 62 72 ns
tHPWD Delay time, CAS precharge to W low_after read 62 72 82 ns
tHCOD Delay time, CAS low to OE high after read 13 15 20 ng
tHAOD Delay time, address to O high after read 25 30 a5 ns
tHPOD Delay time, CAS precharge to OE high after read 30 35 40 ns
Note 25: All previously specified timing requirements and switching characteristics are applicable to thelr respective Hyper page mode cycle.
26: IRAS(min) is specifled as two cycles of CAS input are performed.
27: tCP(max) Is specified as a reference point only.
CAS before RAS Refresh Cycle (Note 26)
Limits
Symbol Parameter M5MAV18165C-5,-59 | MSMAV18185C-6,48 | MSMaV19188C-7,-78|  Unit
Min Max Min Max Min Max
tcsR ‘CAS setup time before RAS low 5 5 5 ns
ICHR CAS hold time after RAS low 10 10 15 ns

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

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

SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by *S* after speed item, like -55/ -6S/ -7S. The other characteristics and requirements than the below are
same as normal devices.

TIMING REQUIREMENTS (Ta=0~70'C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M4V108165C-55 [M5M4V18165C-65 [M5M41VB165C-7S Unit
Min Max Min Max Min Max
tRASS Seff refresh RAS low pulse width 100 100 100 us
1APS Self refresh RAS high precharge time 90 110 130 ns
tCHS Self refresh RAS hoid time - 50 - 50 - 50 ns

SELF REFRESH ENTRY & EXIT CONDITIONS
(1) In case of distributed refresh

The last / first full refresh cycles (1K) must be made within tns / tsn before / after self refresh, on the condition of tNs<16.4ms and
{SNS16.4ms,

{SN
-------------- =TT I

DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<1K/16.4ms > < 1K/ 16.4ms >

(2) In case of burst refrash

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

NS tsn

m m— 1 1 [ m

BURST REFRESH BURST REFRESH
< 1K/ 16.4ms > < 1K/ 16.4ms >

ELECTRIC 5-417
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M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Timing Diagrams (Note 29)
Read Cycle

trC
tRAS ()
VIH — 1
RAS ﬂ \
viL —
tcsH
tcrp tRCD _ ftmsw N tcre |
fcAs
ViH —
LCAS / UCAS \ /
ViL ~
RAL
tRAD
tcat »
1A e R N SR
ff’ tRAH tasc fCAH N
Ao~ Ag ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
¢ tRAH
tRes
I » [— tRCH
" RS
tozc tcoD
tROD
ViH — p .
DQ1~DQis A Hi-Z A
(INPUTS) v — s twez
tcac o
AR toHC
tcLz tOHR
DQ1~DQ1s VOH - Hi-Z X Hi-Z
(OUTPUTS) DATA VALID
VoL ~
tRAC
tozo {OEA tOEZ
tocH oo
. VIH — S
OE
viL —
toRH
Note 29 Indicates the don't care input.
VIH(min)S VIN S ViH(max) of ViL{min) S VIN SViLtmax)
25 Z EZE E Indicates the invalid output.
* MITSUBISHI
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M5M4V18165CTP-5,-6,-7,-5S5,-6S,-7S
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' HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM
Byte Read Cycle
tRe N
{RAS trp
- ViH —
RAS \ / \
Vit —
tCSH tcRe
tcRP tAcD tRSH
— Vi —
LCAS
(or UCAS) vy —
tcas
UCAS ik — \ /
(or LCAS) -
tRAD tRAL
tCAL i tash
USRI | tRan tasC TCAH .
Ao~he ViR~ AOW [ COLUMN AOW
Vil — ADDRESS ADDRESS ADDRESS
tRRH
tAcs
" e tRCH
— ViH —
w
ViL —
DQ1~DQs _
(INPUTS)  VIL -
DQI~DQs s, _ -
(or DQo~DQi1s)
(OUTPUTS) VoL —
tbze tcop
{RDD
DQs~DQis vy
— "
(or DQ1~DQ8) ; iz ¢
(INPUTS) viL - tREZ
tcAC tOHR twez
taa tOFF
DQe~DQ tcLz “toHC |
9~ 16 1
VOH — R — "
(or DQ1~DQs) Al DATA VALID HiZ
(OUTPUTS) VoL - L @
. AC > toEz
toz0 tOEA
tocH p_. toop
. Vi — v.v.v.v.v’v.v.v’v.v.v.v.v‘v’v.v.v.v.v.v.v.v’v.v.v‘rc‘
OE SRR RIS IREHREARIRKS m
ViL — SO AR ISR J
10RH

MITSUBISHI
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PREL

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

ot nd

AaneR emits #

Early Write Cycie
twe
tRAS P |
VIH —
s )
viL -
tcsH
{CRP tRCD {RSH tcrP
tcAs
VIH = !
[CAS / UCAS \ [
viL -
tASR
tasr tRAH tasc tcaH h—|
—> [
Ao~As Vi - ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
—

tweH
_ TSR
.’Q * ¢
tDs {DH
—
DQ1~DQ1s VIH — .""".";’;Q:"’;‘;.;’z‘;".'.";.;‘;0;0;’
DATA VALID b e .0 0069 L)
(INPUTS)  , _ 59080 %% %
DQ1~DQ1s VOH = HI-Z

(OUTPUTS) VoL -

OE

9.6 0.0
SO,

* MITSUBISHI
5 - 420 ELECTRIC



PREUN“NARY |

MITSUBISHI LSls

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Byte Early Write Cycle

tRAS

tRP

——— VH-""
RAS \ \
v -
tcsH
teap tRCD N tRSH
icas  Vw-

(or UCAS) v —

icas

tCRP

ucas VM- \
(orLCAS) vy -

SR tasc
MH tRAH tcaH

PV L - Row COLUMN
Vi — ADDRESS ADDRESS

tWCH

g|

ROW

/A ADDRESS

DQ1~DQs y,, _
{or DQe~DQhe)
(INPUTS) VIL —

DQ1~DQs
VOH —
{or DQe~DQ16) Hi-Z

(OUTPUTS) VoL —

DQoa~DQis vy —

(or DQ1~DQs)
(INPUTS)  ViIL — a2

DATA VALID

DQe~DQ1s g,
{or DQ1~DQs) HiZ

(OUTPUTS) VoL -

5-421



MITSUBISHI LSIs

v "0y f," - -
?‘REL\N\\NAR ¥ M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Delayed Write Cycle

twe
fe-— »
RAS tRP
o VH =\
A \ /
ViL -
. tcsH CRP
1cRP tRoD tRSH
—»
r tcas
VIH —
(GRS | UCAS W \ /
ViL - A
tasc
1ASR | tRAH , tcan —;L sk
P ROW COLUMN oW
ViL — 1 ADDRESS ADDRESS ADDRESS
! towL
tAWL
tRCS wp
— ViH— .
W \
ViL —
twCH
tozc tos 1DH
le—) ]
DQi~Dais M~ Hi-Z DATA
(INPUTS) vy - 4 X VALID
oz |
DQ1~DQ1s YOH — Hi-Z }7 k Hi-Z
(QUTPUTS) vy — X
toEH
020 tOEZ fe¥
+ tobp
— ViH — o v v
oe R
viL - OXROCHKAA)

* MITSUBISHI
5422 ELECTRIC



MITSUBISHI LSIs

Y M5M4V18165CTP-5,-6,-7,-55,-6S,-7S

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

Byte Delayed Write Cycle

twe

tRAS

trP

VIH—-— 3

RAS \ / \
ViL —
{CSH
tcAp tRCD tASH
[CAS Vik -
(or UCAS) vy —
fcAs tcre

UCAS ViK -
(or LCAS) -

tasm tRAH

tASC j—»

{CAH

tAsr

ViH — r
SR G
ViL ~

COLUMN ROW
ADDRESS ADDRESS

tAcs

ViH -~

g

ViL —

DQ1~DQs VIH —

{or DQe~DQ16)
(INPUTS) Vi -

DQ1~DQe ;o _
(or DQe~DQ16)

Hi-Z

(OUTPUTS) VoL -

DQo~DQ16 vy _
{or DQ1~DQs)

(INPUTS) Vil — X O o

DQo~DQ1s vy _ :
{or DQ1~DQs) Hi-Z

tcLz

iz é@(

DATA
VALID

Hi-Z

(OUTPUTS) VoL —

AN

5 - 423
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MITSUBISHI LSis

M5M4V18165CTP-5,-6,-7,-56S,-6S,-7S

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

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS tRP
VH=-"" Y
RAS \ , \
ViL -
tcsH tcrp
tcRp tRCD tRSH
fCAS ]
VIH—
cors e SRR \ /
ViL = tRAD
tasr
R tasi
1RAH tASC e toan » E,
Ao~Ag V- ROW COLUMN oW
ViL — ADDRESS ADDRESS ADDRESS
) tawo
tRcs » tcwo R
thwD [
— ViH — S SR
w * (0SS
(VRN 676747606044 6’4 0’0’6 ¢ o AN I 1 I f S .. 5.0.4 .0 4.4 6.6.0 4.8.6.
DZC "ﬁ 1DH
VIH -
DQ1~DQ1e Hi-Z
DATA VALID
(INPUTS) v - 4 toac
{aa
tcLz
DQi~DQ1e VOH— HI-Z oatak HI-Z
(OUTPUTS) vy, — vaLIDY
tRAC
toob 10EH
tozo {OEA
toez
OE QKKK
x MITSUBISHI
5424
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MITSUBISHI LSis

M5M4V18165CTP-5,-6,-7,-5S5,-6S,-7S

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

Byte Read-Write, Read-Modify-Write Cycle

tRWC
{RAS tRP
—— VH- =
RAS \ /
viL ~
tcsH
1CAPlea tRCD tRSH
LCAS Vik - -
(or UCAS) vy —
tcas N tCRP
—_— L
UCAS ViH ~
(or LCAS) . _ \
tRAD
R <
lAS‘_. tHAH 1ASC {CAH tas f.
Ao M- ROW COLUMN ROW
ViL - ADDRESS ADDRESS ADDRESS
1AWD fowl
tRCS — tcwb mwc
twp
— ViH —
w \
ViL —
DQ1~DQs -
(or DQe~DQy18)
(INPUTS)  VIL -
DQ:~DQs oy - Wz
(or DQe~DQ16) -
(OUTPUTS) VoL —
DS IoH
tozc
DQs~DQ1s gy _
(or DQ1~DQs) ‘r al £ DATA VALID
(INPUTS)  VIL ~ tcaC
tAA
tewz
DQo~DQ1s yq,, !
(or DQ1~DQs) Hiz oara ) Hiz
(OUTPUTS) VoL — 4
tRAC tooo
DZo 10EA 1OEH
v 1OEZ
VIH =
OE

Teleleledeleleledele

R RIRAIRE
XXHIOCRRARARANXID

>

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Read Cycle

tRAS R tRP
VIH = y
RAS \ /
viL = 4
tcsH tHPC tRSH
tcRP tRco tcas tcp tcas tcp tcas
- VIH —
LCAS / UCAS \ [ \ \ /
ViL —
tRAD tCPRH
tASR i tasc tASC tasA
- tRAH 1ASC e f¢ {CAH R M tCAH . tcAH
Ao VIH - ROW AOW
~Ag B .. K
Vil — ADDRESS COLUMN-1 COLUMN-2 % COLUMN-3 ADDRESS
tRCS tRAH
fcaL tCAL {CAL tRCH
VIH —
W M
ViL -
‘ twez
oze tRDD
tcoD
DQi~DQrs YH - z HLZ
(INPUTS) _ 4 C
Vit tcac cAC tcac REz
taa taa taa toHR |
torz ' ¢ toFF N
DOH DOH
— e toHG N
DQ1~DQs YOH-— Hi-Z DATA DATA DATA
(OUTPUTS} v, — VALID-1 )Y VALID-2 VALID-3 /!
tRAC N tcPa tcPa
OEA
tozo ez
focH
VIH ~
ViL — «
It-—q toop
* MITSUBISHI
5 - 426 ELECTRIC
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MITSUBISHI LSIs

M5M4V18165CTP-5,-6,-7,-55,-6S,-7S

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

Hyper Page Mode Byte Read Cycle

tRAS tre
I VH -~
RAS \
ViL -
tcsH tHPC tRsH
tcAP
o RCO tep tCAS tcp
LCAS Vi - \ ]
(or UCAS) vy -
tcas tcas tcRP
UCAS ViK — \ / \ /
(orLCAS) y, - \
tRAD tCPRH
SR tasc tasr
ta Al [ Ran tasc he_al fo 102 ASC] | tean t:s& tCAH >
ViH — ROW ROW
Ao~Ag Vil - ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 § ADDRESS
. tRcs LI
tcaL tCAL tCAL le— tRCH
— ViH -
" B s
ViL -~
tozc
DQ1~DQs
VIH = L )
(or DQe~DQ16) \ HiZ
(NPUTS)  ViL - 4
REZ
tcac T
" OHR
DQ1~DQs o, )
- Hi-Z
{or DQe~DQ16) ! DATA K
(OUTPUTS) VoL — VALID-2 V
tcLz
tROD
tozc tCPA
tcoD
DQo~DQ1s vy k
PO 55
(INPUTS) v - tcac tcAC
taa taa twEZ »
iy i {OFF
oLz tDoH tonc
DQs~DQ1s
(or DQ ~DQ\;§JH - Hi-Z DATA DATA
VALID-1 VALID-3
(OUTPUTS) VoL ~
tRAC . tcPA
1020 OEA
> tOEZ
toCH
ViH - v
. 4
ViL -
——>» toDD
MITSUBISHI
ELECTRIC 5 - 427
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MITSUBISHI LSis

M5M4V18165CTP-5,-6,-7,-55,-6S,-7S

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

Hyper Page Mode Early Write Cycle

tRAS tRP
ViH — Y 3
RAS \ / \
ViL —
tesH tHPC tRSH
tcRP RCD tcas tep tcas fcp tcas tcRP
VIH -
LCAS / UCAS w \ f \ 7 \ /
viL - 4
{CAL tcAL
tASR tasR
M tRAH , ‘AI’SE‘ tcaH ASC fe—al {CAH 1ASC leol tCAH
Ao~Ag ViH= ROW GOLUMN-1 COLUMN:2 COLUMN-3 ROW
ViL - ADDRESS : ADDRESS
—
)
twes | | twen twes | | twen twes,
— VIH = XTI RRT TR
W SAHIRRRAXAIHN
VIL — 2O
tos toH tDs toH tos tDH
ViH — R X PRI R RN
DQ1~DQis DATA DATA PCOCIIITH IO
) 02070707050.02076.000,
(INPUTS) - VALID-1 VALID-2 RSN
DQ1~DQ1s VOH = Hi-Z
(OUTPUTS) yq —
OE

5 - 428
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MITSUBISHI! LSIs

pREL\M,‘NARY M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

Pt ¥
e G

SRS

RO
et

PR

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

Hyper Page Mode Byte Early Write Cycle

tRAS tAP
N VIH=""" Y
RAS \ j \
viL =
tCSH tHPC tRSH
tchP iy 4
-
— VH - ]
LCAS \ /
(or UCAS) wviL —
tRCD tcAS tcp tCAS tcp tcAs tcrp
UCAS ViH — \ / \ /
(orLCAS) -
{CAL tCAL
tash
tash il TP tasCle—] [ 1CAH tasc k] toAH 1asc lesl o t0AH
ViH - I
ROW AOW
Ao~A9 m @ COLUMN-1 @ COLUMN-2 @ COLUMN-3
ADDRESS ADDRESS
ViL - k—
twcs tWCH twes | | tWCH twes {WCH
_ VIH —
w
Vie —
DS tDH tos toH
DQ1~DQs VIH VAvAT e v v,
= AR
rom-oats - ZEE 5. Seoss B
(INPUTS) Vi — |
DQI~DQ8 oy _
(or DQa~DQe) Hi-Z
(OUTPUTS) VoL —
tos | | toH
DQs~DQie
H—
{or DQ1~DQe) X ) V‘ZCEZ
(INPUTS)  VIL — XXX XXX
DQe~DQ18 yop - ,
{or DQ1~DQs) a4

(ouTPUTS) VoL -

VIH —

ViL — o5

x MITSUBISHI
ELECTRIC 5~ 429
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MITSUBISHI LSis

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

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

tRAS tRP
L e
s \ /
ViL —
fosH R LA .
tRCD fcas tHPRWC P
terp [“ P TeAs
VIH —
LCAS / UCAS \ / \ [
Vit —
tRAD
tRAH ASC tewl,
tm 1AsC | fo— 1A 1SS | toan e+ tasA
ViH —
Ao~Asg ROW COLUMN-1 COLUMN-2 ROW
ViL ~ m ADDRESS ADDRESS
e i (c& tRCS - W:D
tRC Ccw, CWD
: towo we T twp
— ViH —
w \ é \
Vi = Y
tRWD tcPWD
tozc
tozc s toH|_ |102¢) 1os toH
DQ1~DQis VH -~ Hi-Z y DATA > L Hi-Z DATA
(NPUTS) - ' \ VALID-1 ' VALID-2
{CAC tcac
taa Yy
fcrz —» —» e tclz
DQ1~DQie YOH = Hi-Z oATAY HI-Z DATAY H-Z
(QUTPUTS) yo, — vaet A
tRAC
Lo{ tooD 1cPA 1000
tozo
10EZ
ViH — toeA BHOOOOTS
OE Setetetetels!
viL — 6% %%
__
z MITSUBISHI
§ - 430 ELECTRIC



MITSUBISHI LSis

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

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

RAS

ViL —
[CAS Vin-
(or UCAS) vy —
UCAS ViH —
(or LCAS) ) —

VIH —
Ao~As

ViL —
— VIH —
w

ViL —
DQ1~DQs vy _
(or DQe~DQi16)
(INPUTS) Vi —
DQ1~DQs g, _
(or DQe~DQ1e)
{OUTPUTS) VoL —
DQo~DQ1s ViH -
(or DQ1~DQs)
(INPUTS) VL —

DQo~DQis o _

(or DQh~DQs)

(OUTPUTS) VoL —

tRAS RP
ViH — —!\ /
1CSH . e tRWL
tcRP
Ry
tRCD tcas tHPRWC
tcp tcas —+{ tCRP
tRAD
tASR | (tRAH 1ASC towL
l— — tAasC tcan » l—> toAH le—» tasr
|
ROW ROW
i . e BT,
tAWD 1AWD
tRCS tcwo R ‘C,"XL, tRCS —o|1¢- tcwp
twp twe
tRWD tcPwo
Hi-Z
tozc
tozc 1S — ¢ 'D’I tos 1oH
HI-Z DATA > Hi-Z 7 DATA
4 VALID-1 VALID-2
tcac tcac
taa taA |
tcwz 4'»4— tcLz
Hi-Z FDATA Hi-Z DATA Hi-Z
{ VALID E { VALID E
- -2
tooo IL tcPA s 100D
tozo tOEH
10EZ
10EZ oA

5- 431



ECRIEY

S IEANA

PRELIMINARY

St

fri
. [
[STRARE PRYR IS N

. NESRLEEN
e B

MITSUBISHI LSls

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Mix Cycle (1)

tRAS L tee
tRWL
ViH- = \
RAS \
viL -
iCRP
tCsH tHeC 1 tHPRWC
tcrp tRCD tcas tcp tcas | |ter tcas
VM- % towL
LCAS/ iCAS \ / > /
v \ \
tRAD
tAsR tasr
o) | RaH tascled L1CAH L:s_c’ Loan tASC | | toan o
ViH —
Ao~As w Row COLUMN-1 %@ COLUMN-2 g% ROW
ViL ~ ADDRESS 5 \ ADDRESS
trRcs twcs twel
tcaL L lcaL
| d
_ ViH —
W \ /
viL —
tozc
toH | | 0% toH
g s
DQi~DQs V- DATA DATA
(INPUTS) v, — tonc VALID-2 N VALID-3
taa tcAC
toLz “He twez tcLz
DQ(~DQ1s YOH = Hi-Z DATA '} DATA
(OUTPUTS) yq, - VALID ¥ VASO ¥
tcpa
tozo , 10EA | tOEZ {OEH
— \
OE \ 1
100D toop
MITSUBISHI
5- 432 ELECTRIC
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MITSUBISHI LSls

M5M4V18165CTP-5,-6,-7,-5S5,-6S,-7S

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

Hyper Page Mode Mix Cycle (2)

ViH —
RAS
ViL —
tHPC
_ VH-—
LCAS / UCAS \
ViL — _/ / \_—
tcp tcas tcAs
tcan tAsC 1CAH tASC tCAH
VIH —
Ao~Asg COLUMN-1 COLUMN-2 @ COLUMN-3
ViL — |
tCAL tRCH tCAL
twes {WCH
_ VIH —
W H \ /
viL - IHCWD
" tHAWD oM
tHPWD tD_S. o " tpzc
| “H
DQ1~DQis VM - Hi-Z DATA Mi-Z
INPUTS - VALID-2 /
( b tcAC R i 1 tcac
taA " L%
tcPA tcPa
tWEZ tez
VOH —~ 4 HI-Z
DQ1~DQ1s 7, L7, / V DATA DATA
(QUTPUTS) o — ////A // / vaLiD-t ¥ VALID-3
tHcoD toEz toze toEA
tHAOD toop ‘_"
v tHPOD
_ H ~
ot \
ViL - y, -
MITSUBISHI
ELECTRIC 5 - 433



MITSUBISHI LSIs

M5M4Vv18165CTP-5,-6,-7,-5S5,-6S,-7S

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

Hyper Page Mode Read Cycle ( Hi-Z control by E)

tAAS

tRP
o VIH —
\ / \
ViL =
1CSH tHPC tRSH
tcRp tRCD tcas tcp tcas tcp 1CAS | tcRp
e VH-
LCAS / UCAS N l \ } /
Vie — 7
, o tRAD tCPAH "
SR ¥ SR
tRA tcAH tsc tasc
P AL VRTRETeY T tCaH sc |, toan
VIH — ROW ROW
Ao~As i @ ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 x ADDRESS
tRAL tRRH
tAcS
— tRCH
_ VIH —
w
Vit —
WEZ
toze tRDD
r‘ tcoo
DQi~DQis VH = m X Hi-Z
INPUTS _ tcac tcac
( ) ViL fcac tREZ
tAA |t tan 1oHR
M " toFF
tcLz ktEsH oLz toHC N
DQ1~DQis YOH — Hi.Z DATA \}_ enﬂ DATA X HiZ DATA
(OUTPUTS) 4 — VALID-1 AlD ¥ VALID-2 ) VALID-3
PR . L NN Ve tcPa tcPA
tcHoL
t0EZ
¥ tocH 10EZ
o ‘toix.(
OE
{OEPE tOEPE |-—o tobo
MITSUBISHI
5 - 434 AELECTRIC



MITSUBISHI LSIs

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

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

VIH -
RAS

ViL —

VIH ~
LCAS / UCAS

ViL ~

VIH -
Ao~Ag

ViL -~
— ViH -

ViL =
DQ1~DQus ViH
(INPUTS)  , _

D0Q1~DQ1s VOH ~
(OUTPUTS) yq, —

e 1RAS . tRe
\ / \_
tesH tHPC tRSH
tCcRP tRCD tcas tcp tcas tcp tcas tcRP
&5 \ /N \ /
tRAD {CPRH
tsh (tRan 1ASC ley| [o10AH tasc) | toan $sel |, toam tasr
ROW ROW
ADDRESS COLUMN-1 COLUMN-2 @ C?LUMN 3 ADDRESS
1 tRAL tRAH
tRCS tRCH L
e trcs j—» tRCH
\t twEz

PE @

tozc tw tRoD

icop

X Hi-Z §

tcac tCAC tcac tREZ )

i tAA
L A tas | R torr | ]
foLz tDOMH '{ twez  [tewz tore
e toHe
Hi-Z TA DATA Hi-Z 4 DATA
VALID-1 VALID-2 § VALID-3 >_
1RAC tcPa tcPa
tozo , 1OEA
toEZ
NN\l vvvvvvvvvv\
5SS RN A @
—n toDD

MITSUBISHI
ELECTRIC
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EL\N“NARY M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Lot e

3ty
oo e 1t arw <

PR

e

s
e

RAS-only Refresh Cycle

tRC
tRAS tRP

VIH ~ )

m \ JI—

tRPC
tcap [“ H tcrRP
ViH —
[CAS / UGAS W
ViL -

tsh | | trau
e tASR j-
VIH — TR .9 TR
Ao~Ag ROwW 20003 % 20 doletelelelele
ViL — ADDRESS Y6555 00, 020.0.0,0. 0. 9.0, 0,04,

— AR A A J
W ote%ee %

—~ VIH - 7R TR . TR AR ISR IR RS
DQs 19016 SRR RIIRIRRIRARRK
(INPUTS) v, _ Poteteleleledelete%%
DQ1~DQrs YOH = Hiz

(QUTPUTS) g, —

OE

ode%

) D
000026 %0 0% 20 %6 % %%

'MITSUBISHI
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MITSUBISHI LSIs

ARY M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

pRELIMIN

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

tRC P tRC
tRP tRAS tRAS AP
VIH ) 55 J -
RAS / \ / \ / \
viL- 1
tRPC 1CSR {CHR tRrc  tCSR {CHR trPC
I » » tCRP
VH ~ ] \
LCAS /UCAS / \_
viL — £
1 ” I

1 tcPN

VIH —
- R
ViL — N

le—s] tasR

ROW COLUMN
DDRESS/\ ADDRESS

020.¢

VH —

— NSRS AN A

W RSRRIRLIERLAK
viL — eeletelele el

DQ1~DQ1s Vin —

(NPUTS) v -

DQ1~DQrs YOH - 4 HI-Z

\
(QUTPUTS) o — /

OE

z MITSUBISHI
ELECTRIC 5 - 437



MITSUBISHI LSis

M5M4V18165CTP-5,-6,-7,-5S5,-6S,-7S

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

Hidden Refresh

VIH —
RAS

ViL —
_ VIH -
LCAS /UCAS

ViL =

VIH —
Ao~Ag

ViL —
— VIH —
w

ViL —
pai~pass M
(INPUTS) vt —

DQ1~DQ1s VoH —
(OUTPUTS) yo —

Cycle (Read) (Note 30)

tRC tRC
e
1RAS trP tRAS trP
—
\ \ AN
tcRP tRCD tASH tcHR
tRAD
AR tasr
tasr 4‘ tRAH tasc tcan
e e
AOW COLUMN ROW
ADDRESS ADDRESS ADDRESS
tACS |] 1REH
1RAL tACH
tcop
tozc tRDD
le
R -
4 tREZ
e ,,!(?Ac—, tOHA
A laa tOFF
tcL.z toHC
Hi-Z Hi-Z
DATA VALID }
L tRAC
. toEZ
[isY4e} 10EA
7 tORH' jie]sls]

Note 30: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.

Timing requirements and output state are the same as that of each cycle shown above.
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MITSUBISHI LSIs

M5M4V18165CTP-5,-6,-7,-5S,-6S,-7S

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

Self Refresh Cycle *

VIH -
RAS

viL -

ViH -
LCAS / UCAS

viL =

VIH —
Ao~Ag

ViL —
W VIH —

Vi -
DQi~Daws "~
(|NPUTS) ViL —
DQ1~DQ1s YOH =

(OUTPUTS) y —

trP

{RASS RrPS

—_—

tRPC
tcsr

tRPC
tcre

{CHs

tceN

tasr

ROW
ADDRESS

tRRH
[
tRCH

tRCS

tRDD

tcoD

Hi-Z

—n

_—

Hi-Z

_—

tobo
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MITSUBISHI LSIs
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