 anARY  M5M416165CJ,TP-5,-6,-7,
pPREL [l ’5S.-68,.78

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

DESCRIPTION
This is a family of 1048576-word by 16-bit dynamic RAMS, PIN CONFIGURATION (TOP VIEW)
fabricated with the high performance CMOS process, and is ideal
for large-capacity memory systems where high speed, low power vee [ 2] Vss
dissipation, and low costs are essential. pan [2] 1] DQte
The use of double-layer metal process combined with twin-well DQ2 [3] 0] DQ1s
CMOS technology and a single-transistor dynamic storage stacked DQa [4] [%] DO14
capacitor cell provide high circuit density at reduced costs. DQ4 [5] ag] DQ13
Multiplexed address inputs permit both a reduction in pins and an vee [&] [57] Vss
increase in system densities. Qs [7] %] DQ12
DQs [2] [35) DQ11
par 7] g [54] DQ1o
FEATURES Qe [ £ 3 Das
AAS CAS |Address | OF | cycie | Power NC [T § [32) NC
Typename | %50 | 00 | e | %imer | tme | Fir NC [ % 53 [CAS
(max.ns) | (max.ns} | (max.ns} | (max.ns) | (min.ns) |{typ.mW} W E’: [%] UcAs
M5MAa16165CXX-5,-55 | 50 13 25 13 80 | 540 RAS [d] 2] O
M5sM416165CXX-5,68 | 60 15 30 15 110 | 430 Aty [ig] 28] A0
Ao [ie] As
MsM416165CXX-7,.78 | 70 20 35 20 130 | 385 n [0 ) A7
XX=J,TP A [E E2) As
Az [1] 24] As
eStandard 42 pin SOJ, 50 pin TSOP A (B 23 A4
®Single 5.0V +10% supply vee [2] 22] vss
eLow stand-by power dissipation ' .
5.5MW (Max) --------------sossooeoee CMOS Input level Outline 42PON-A (400mil SOJ)
elLow operating power dissipation
M5M416165CKX-5,-58 ---=--=====nnn=mmme 660.0mW (Max) —
MS5M416165CKN6,-65 = ---=---==-=-n- 525.0mW (Max) vee [i] 5] vss
M5M416165Cxx-7,-7S ---------- e 470.0mwW (Max) DQr 2] %] DQ1s
eHyper-page mode , Read-modify-write, RAS-only refresh paz [ @] DQ1s
CAS belore RAS refresh, Hidden refresh capabiities Das g % o
eEarty-write mode, OF and W to control output buffer impedance
All inputs, output TTL compatible and low capacitance DQ¢ 5] «¢] DQta
#4096 refresh cycles every 64ms (Ao~ A11) vee [ 5] vss
* : Applicable to self refresh version (M5M416165CJ, TP-5S,-6S, Das 7] 4] DOz
-7S : option) only s [ [43] DQN
o7 % 2] DQ10
APPLICATION carly o 4] Dae
Main memory unit for computers, Microcomputer memory, N E 2 2 ” ] NC
Refresh memory for CRT - g -
14 § 37
NC [is] 3] NC
PIN DESCRIPTION NG 3 = ohs
Pin name Function W3 ] UcAs
Ao~At1 Address inputs AAS [ie] [33] OF
DQ1~-DQ1e | Data inputs/outputs An [ig] 32] A9
FAS Row address strobe input Ao ] [31] As
U Upper byte control Ao [z] [%] A7
UCAS column address strobe input A 2] ] As
—— Lower byte control
LCAS column address strobe input a2 [z 2] As
W Write control input As [ A
— - vee [ 28] vss
QE Output enable input
vee Power supply (+5.0V) Outline 50P3G-F (400mil TSOP Normal Bend)
Vss Ground (0V)
NC : NO CONNECTION
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M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

FUNCTION

The M5M416165CJ, TP provide, in addition to normal read, write, hyper page mode, ﬁié-only refresh, and delayed-write. The input
and read-modify-write operations, a number of other functions, 8.9., conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

. Inputs Input/Qutput |
Operation — —_ —_—
RAS | LCAS | UCAS W OE | Dat-Dos [pas-nase
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 byte write ACT ACT NAC ACT NAC DIN DNC
Upper byte write ACT NAC ACT ACT NAC DONC 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’ t care, VLD : valid, IVD : invalid, APD : applied, OPN : open

BLOCK DIAGRAM
ROW ADDRESS

LOWER BYTE CONTROL
STROBE INPUT

COLUMN ADDRESS
STROBE INPUT

WRITE CONTHOL

ADDRESS INPUTS <

STROBE INPUT  RAS
COLUMN ADDRESS LCAS
UPPER BYTE CONTROL UCAS

{ Ao
A1

A3
A4
As
As
A7
As

A9
A10
All

=5
|

VCC (5.0V)
"| cLOCK GENERATOR
» CIRCUIT VSS (V)
|ﬂ3wen § zg I
5Eg DQ
—[) UPPER g8ca —()Daz
o T ' | LOWEA DATA
2 : L [ INPUTS/OUTPUTS
IS5 : :
% g & DQs
-
2ka
Ao~A7 4 T
COLUMN DECODER T—‘
| — Ezg
Lo R
SENSE REFRESH » 255
z & AMPLIFIER & | 10 CONTROL r 2 o
3 — UPPER DATA
g 2 - b INPUTS / QUTPUTS
N
<8 8 E3g
=2 8 MEMORY CELL <
29| 'anl 8 (16777216BI7S) 523
d E3
(o]
T 5 OUTPUT ENABLE
INPUT
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M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

ABSOLUTE MAXIMUM RATINGS

‘Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -1~7 Vv
Vi Input voltage With respect to Vss q~7 v
Vo Output voltage -1~7 v
1o Quitput current 50 mA
Pd Power dissipation Ta=25"C 1000 mw
Topr Operating temperature 0~70 ‘c
Tag Storage temperature -85 ~ 150 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits .
Symbol Parameter i Nom | Max Unit
vee Supply voltage 4.5 5.0 5.5 \4
Vss Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 2.4 8.0 \
ViL Low-level input voltage, all inputs -1 0.8 \
Note 1 : Alt voltage values are with respect to V8S.
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5.0V110%, Vas=0V, unless otherwise noted) (Note 2)
. Limits
i ni
Symbol Parameter Test conditions i Typ | Max Unit
VoK High-level output voltage loH=-5.0mA 24 Vce )
VoL Low-level output voltage loL=4.2mA 0 0.4 Vv
loz Off-state output current Q floating OV 5Vout 55.5V -10 10 uA
I Input current OV VIN S 6V, Other inputs pins=0V -10 10 #A
Average supply Pu[rgn[ M5M416163C-5,-58 m' mcycling 120
IcC1(AV) from Vcc operating M5M416165C-8,-68 | tRC=tWC=min. 95 mA
output open
(Note 3,4.5) | msma16185c-7,-75 85
RAS= CAS =ViH, output open 2
Iccz Supply current from Vcc, stand-by  (Note 6) | RAS= CAS &Vec -0.2V 1 mA
output open 0.3*%
Average supply current MSM416188C 8,55 RAS cycling, CAS=Vin 120
Iccaav) | from Viee refreshing M5M416165C-6,-6S lﬂmlgben 95 mA
oul
(Note 3.5) | msma18185C-7,-78 85
{:;c;:a & supply current | M5M416165C-5,-58 RTs=y|L, CAS cycling 1685
locaav) | Hyper-Page-Mode MSM416165C-8,-6S :)Pfumt'gbe . 130 mA
(Note 3.4,5) | msmats185¢C-7,78 P 10
Q(\;(renra ; supply current M5M416165C-5,88 | =7e before RAS refresh cycling 120
'G0HAY) | CAS before FAS refresh | MsMA16185c8,68 | heomin. 85 | mA
mode (Note 3) | Msma16188¢-7,-78 85
Stand-by:
RAB&Vcc0.2v
TASZVcc0.2v or CASS0.2V
CAS before RAS refresh:
Average supply current RAS cycling CAS®0.2V or
lccsiav) *| from Vee M5M416165C (S) CAS bokore RAS refresh cycling 600 KA
Extended-refresh cycle WS0.2V or &Voc0.2v
(Note 6) OE£0.2V or ZVCC0.2V
Ao~A1120.2V or &VCCO 2V
DQuopen, tRC=125 48,
tRAS=tRASmiIn~1 48
Average supply current
lcca(ay) *| trom Vce MBM416165C (S) RAS=CAS=0.2V 400 uA
Self-refresh cycle

Note 2: Current flowing into an IC is positive, out is negative.
3. ICC1 (AV), ICC3 (AV) and |CC4 (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. Specitied values are obtained with the output open.

5: Column Address can be changed ance or less while RAS=VIL and LCATUCAS=VIH .
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M5M416165CJ,TP-5,-6,-7,-56S,-6S,-7S

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

CAPACITANCE (Ta=0~70C, Vce=5.0V£10%, Vss=0V,

unless otherwise noted)

Symbol Parameter Test conditions Vi L_n[r_; gs Max Unit
Cily Input capacitance, address inputs 5 pF
Ci @5 Input capacitance, OE input Vi=Vss 7 pF
Ci1 (W) Input capacitance, write control input {=1MHz 7 pF
Ci(RAS) | Input capacitance, RAS input Vi=25mVims 7 pF
Ci(€88) | Input capacitance, CAS input 7 pF
Ciio Input/Output capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0~70'C, Vcc=5.0V+10%, Vss=0V, unless otherwise noted, see notes 6,14,15)
Limits
Symbol Parameter MS5M416165C-5,-58 | M5M416165C-6,-6S | M5M416165C-7,-7S Unit
Min Max Min Max Min Max
tcAC Access time from CAS (Note 7.8) 13 15 20 ns
RAC Access time from RAS (Note 7,9) 50 60 70 ns
tAA Columu address access time (Note 7,10) 25 30 35 ns
tcPa Access time from CAS precharge (Note 7,11) 30 35 40 ns
10EA Access time from OE (Note 7) 13 15 20 ns
toHe Output hold time from CAS 5 5 5 ns
tOHR Output hold time from RAS (Note 13) 5 5 5 ns
tcLz Output low impedance time from CAS low (Note7) ] 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 Note12) | o 13 0 15 0 20 ns
toFF Output disable time after CAS high (Note 12,13) | 0 13 0 15 0 20 ns
[ trez _Oulput disable time after RAS high (Note 12,13} | 0 13 0 15 0 20 ns

Note 6: An initial pause of 500 ps is required after power-up followed by a minimum of eight Initialization cycles (any combination of cycles containing a RAS

clock such as RAS-Only refrash).

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)

ot RAS inactivity before proper device operation is achieved.

7: Measured with a load circuit equivalent to VOH=2.4V(IOH=-5mA} / VOL=0.4V(IOL=4.2mA) icad 100pF.
The reference levels for measuring of output signal are 2.0V(VOH) and 0.8V{VOL).
8: Assumes that tRCD 2z tRCD{max) and tASC & tASC(max). and tCP& tCP{max).

9: Assumes that tRCD 5 tRCD(max) and tRAD x5 tRAD{max). if tRCD or tRAD is greater than the maximum recommended value shown in this table, IRAC

will increase by amount that tRCD exceeds the value shown.
10: Assumes that tRAD 2 tRAD{max) and tASC 5 tASC(max).
11: Assumes that ICP 5 {CP(max) and tASC g tASC(max).

12: tOEZ(max), IWEZ(max), tOFF(max) and tREZ(max)defines the time at which the output achieves the high impedance state ( lOUTS |£10pAl)

and Is not reference to Von(nﬂ or VOL(max).
13: Output is disabled after both AAS and CAS go 1o high.

ELECTRIC
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S AN ARY M5M416165CJ,TP-5,-6,-7,-55,-65,-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=0~70C, Vcc=5.0V10%, Vss=0V, unless otherwise noted, see notes 14,15)

Limits
Symbol Parameter M5M416165C-5,-53 | M5M416165C6,-65 | MSM416185C.7,-78 Unit
Min Max Min Max Min Max

tREF Refresh cycle time 64 64 64 ms
tREF * Refresh cycle time 128 128 128 ms
tRP RAS high pulse width 30 40 50 ns
tACO 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
tRPG 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
1ASR Row address setup time before RAS low 0 0 0 ns
1ASC Column address setup lime before CAS low {Note 18) 0 10 0 13 0 13 ns
tRaH Row address hold time after RAS low 8 10 10 ns
{CAH Column address hold time after CAS jow 8 10 10 ns
tpzc Delay time, data to CAS low (Note 19) 0 0 0 ns
10Z0 Delay time, data to OE low {Note 19) 0 0 0 ns
tROD Delay time, AAS high to data {Note 20) | 13 15 20 ns
tcop Delay time, CAS high to data (Note 20) 13 15 20 ns
1000 Delay time, OE high to data (Note20) | 13 15 20 ns
tT Transition time (Note 21) 1 50 1 50 1 50 ns

Note 14: The timing requirements are assumed IT =2ns.
15; VIH(min) and VIiL(max) are reference levels for measuring timing of Input signais.
16: tRCD(max) is specified as a relarence point only. If tRCD is less than tRCD(max), access time is tRAC. If tRCD is greater than IRCD(max), access time is
controlled exclusively by tCAC or 1AA.
17: tRAD(max) is specilied as a reference point only. If tRAD & tRAD(max) and {ASC 5 IASC(max), access time is controlled exclusively by tAA.
18: tASC(max) Is specified as a reterence point only. If tRCD & IRCD(max) and tASC & tASC(max), access time is controlled exclusively by t1CAC
19: Either tDZC or tDZO must be satisfied.
20: Either tRDD or 1COD or tODD must be satistied.
21: 17 is measured between ViH{min) and VIL{max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M416165C-5,-58 | M5M416165C6,-68 | M5M416185C-7,-78 Unit
Min Max Min Max Min Max
tRC Read cycle time 90 110 130 ns
tRAS RAS low pulse width 50 | 10000 60 |10000 | 70 | 10000 ns
tcas CAS low pulse width 8 {10000 10 110000 13110000 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 {Note 22) 0 0 0 ns
tRRAH 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 fime 13 18 23 ns
tORH RAS hold time atter OF tow 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.

MITSUBISHI
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M5M416165CJ,TP-5,-6,-7,-55,-6S,-7S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter MS5M416165C-5,-58 | M5M416165C-6,-6S | M5M416165C-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 i0 | 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
WCH Wirite hold time after CAS low 8 10 13 ns
tow CAS hold time after W low 8 10 13 ns
tRWL RAS hold time after W low 8 10 13 ns
twp Write pulse width 8 10 13 ns
DS 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-Write Cycles
Limits
Symbol Parameter M5M416165C-5,-58 | M5M416165C-6,-6S | M5M416165C-7,-78 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
1CSH CAS hoid time after RAS low 70 82 99 ns
tRSH RAS hotd time after CAS low 38 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
tawp 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: tRWC is specified as IRWC(min)=tRAC{max)+{ODD(min)+tAWL{min)+IRP(min)+41T.

24: tWCS, tcwD, tRWD and tAWD and, tCPWD are specitied as reference points only. If tWCSZIWCS(min) the cycle is an early write cycle and the DQ pins

will remain high impedance throughout the entire cycle. If tCWDZICWD(min), tRWD ZtRWD(min), tAWDRtAWD(min) and {CPWD & tCPWD(min)

(for hyper page mode cycie only), the cycie is a read-modify-write cycle and the DQ will contain the data read from the selected address.
1f neither of the above condition (delayed write) of the DQ (at access time and until CAS or OE goes back to VIH) is indeterminate.
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EUM\NARY “ M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

o 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 M5M418165C-5,-53 | M5M416165C-8,-68 | MSM416165C-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 79 ns
tooH Output hold time from CAS low 5 5 5 ns
tRAS RAS low pulse width for read write cycle {Note 26) 65 |100000| 77 |100000| &2 [100000 ns
tcp CAS high pulse width (Note 27) 8 13 10 16 10 16 ns
tcPAH RAS hold time after CAS precharge 30 35 40 ns
tcPwo Delay time, CAS precharge to W low (Note 24) | 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
twee W Pulse width (Hi-Z control) 7 7 7 ns
tHowD Delay time, CAS low to W low_atter read 28 32 42 ns
tHAWD Delay time, address to W low after read 52 82 72 ns
tHPWD Delay time, CAS precharge to W low_after read 62 72 82 ns
tHCOD Delay time, CAS low to OE high after read 13 15 20 ns
tHaOD Delay time, address to OE high after read 25 30 35 ns
tHPOD Delay time, CAS precharge to OF high after read 30 35 40 ns

Note 25: All previously specitied timing requirements and switching characteristics are applicable to their respective Hyper page mode cycle.

26: tRAS(min) Is specified as two cycies of CAS input are performed.
27: tCP(max) is specified as a reference point only.
CAS betore RAS Refresh Cycle (Note 28)
Limits
Symbol Parameter M5MA16165C-5,-58 | M5MA16165C-4,48 | MEMA18185C-7,78 Unit
Min Max Min Max Min Max

tcsh CAS setup time before RAS low 5 5 5 ns
CHR CAS hold time after RAS low 10 10 15 ns

Note 28: Elght or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of GAS before RAS refresh mode.
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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%, Vcc=5.0V¥10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter M5M416165C-BS | M5M416165C-83 | M5M416165C-78 Unit
Min Max Min Max Min Max
tRASS Selt refresh RAS low pulse width 100 100 100 BS
tRPS Self refresh RAS high precharge time ) 110 130 ns
tcHs Self refresh RAS hold time - 50 - 50 - 50 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 self refresh, on the condition of iINns 264ms and
tsNS64ms.

NS tsN
-------------- TTT=—TIT1 M=

DISTRIBUTED REFRESH DISTRIBUTED REFRESH
< 4K/ 64ms >

< 4K/ 64ms >

(2) In case of burst refresh

The last/ first full refresh cycles (4K) must be made within tns / tsn before / after self refresh, on the condition of tNs +tsNS64ms.

NS

tsN
m m—m 1 [T m

BURST REFRESH BURST REFRESH
< 4K/ 64ms >

<4K/84ms >
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M5M416165CJ,TP-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
trRAS tRP
ViH —~ 1
RAS \ / \
ViL —
tcsH
tcRP tACD tRSH tcrp
{CAS
VIH -
LCAS/UCAS /
ViL —
" tRAL
RAD N AL .
SR
tASC {CAH il
Ao~A11 Vin - COLUMN ROW
ViL - ADDRESS ADDRESS
tRRH
> tRCH
_ VIH -
" R
viL ~
tpzc tcoD
tROD
VIH - N
(INPUTS) viL - \REZ tWEZz Y
tcac ToFF [
tAA fOHC
towz {tOHR
VOH -
DQ1~DQs Hi-Z HI-Z
DAT, 1D
(OUTPUTS) yo — N A VAL
tRAC
t0zo toEA (4
tocH tooo
viL - k
tORH
Note 29 Indicates the don't care input.
ViH{min) & VINS VIH(max) or VIL(min)S VIN S ViL{max)
Z Z Z ZZ z E Indicates the invalld output.
MITSUBISHI
4-376 ELECTRIC



MITSUBISHI LSls

PREUN,“N'}TBYM M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S
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HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Byte Read Cycle

tRC
tRAS frar
N Vve-—_ 3
RAS \ / \
viL -
toSH tcRP
| {cRP tRCD tRSH
__ VIH —
LCAS "
(or UCAS) vy ~
tCAs
UCAS ViK ~ \
(or LCAS) v —
tRAD tRAL
tCAL
tASR tRAK task
e e {1ASC | 1CAH >
Ao~-At1 ROW COLUMN r Row
ADDRESS ADDRESS ADDRESS
RAH
thes
oot tRCH
— VIH ~
w s
viL -
DQ1~DQe vy _
(INPUTS)  ViL —
DQ1~DQs o — z
{or DQe~DQ16) H-
(OUTPUTS) VoL —
tpze tcpp
{RDD
DQe~DQ1s vy, _ HiZ
{or DQ1~DQs) \S
(INPUTS) VL - {ReZ A
teac | 1OHR twez
taa N | _tofF
tcLz " tOHC
DQs~DQ1s VOH — r \
- Hi-
(or DQ1~DQs) HiZ DATA VALID z
(OUTPUTS) VoL —
thac > toE2
tozo tOEA
i tocH ‘—‘l tooo
. R s RS aess B
1ORH
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M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Early Write Cycle

twe
tRAS o tRP

ViH —
s i S

ViL —

tcsH
tcrRP tRCD tRSH tcrpP
{CAS

VH -
LCAS /UCAS \ Z

ViL -

tasR
tasA tRAH tasc tCAH [
e—»] e
— o

Ao-Ar Vi AOW COLUMN ROW

ViL — ADDRESS ADDRESS ADDRESS

twes tWeH .

— VIH —
w

ViL =

s toH
—>

DQ1~DQ1s
(INPUTS) DATA VALID
DQ1~DQie Vok - Hi-Z

(OUTPUTS) yo ~

WA AN AN
OE SRIRRRLRRK
000000,

.
A’L
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M5M416165CJ,TP-5,-6,-7,-55,-6S,-7S

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

Byte Early Write Cycle

tRAS {rP

g

_ ViH — Y

RAS . \ / N\

tesH
tCRP tRCD tRSH

LCAS Vik—
(or UCAS) vy —

UCAS VK ~ \
(or LCAS) vy —

R tasc tasr
IA‘S_. tRAH o 1CAH pil

Ao~A11 ViH— ROW COLUMN
viL — ADDRESS ADDRESS

ViH - TH

tcas {cRP

ROW

—
‘ | ADDRESS

twcH

|

ViL —

DQi1~DQe ViH—
(or DQe~DQ18)
(INPUTS) Vi —

DQ1~DQs you . iz
(or DQe~DQ1s)
(OUTPUTS) VoL —

DQo~DQ16 vy _
(or DQ1~DQs)
(INPUTS) Vi —

7
ool > 0

SRS DATA VALID

DQe~DQ

8 Vou — Hi-Z
(or DQ1~DQs)
(OUTPUTS) VoL -

* MITSUBISHI
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T
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Some m\mnu el
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o change

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

P TR U L ‘hra(l‘
e, e subpedt

e

Delayed Write Cycle

twe
tRAS trP

ViH — =
RAS \ /

ViL =

tCSH tCRP
tchpP tRCD tRSH
i tcas

—  — VH-
LCAS / UCAS /

viL - K

SR tasc
1A tRAH a3 tCAH _’_L_ tAsR

Ao-An M ROW COLUMN oW

ViL - ADDRESS ADDRESS ADDRESS

tewl
- tRWL
s twp

— VIH -
W \

ViL -

tweH
toH
DQ1~DQue DATA
(INPUTS) VALID
DQ1~DQ1s VOH = HI-Z 7 ; HI-Z
(OUTPUTS}) 1, — Y A
toEH

VIH ~ S0 LI I
Ot osogegegeteteteteteleoteleteteleteToteteds,

viL ~ A‘A“’l"" A’A’A’b‘.’.’A’A’A‘A’&"’A’A’A’A‘q
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MITSUBISHI LSIs

PREL\N\\N ARY,__ M5M416165CJ,TP-5,-6,-7,-5S5,-6S,-7S

Lo b

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

Byte Delayed Write Cycle

twe

tRAS tRP

—_— VIH - D
RAS \

ik =

tCsH
fCRP tRCD tRSH

[CAS Vi -
(or UCAS) vy —

tcas tCRP

— ViH —
UCAS
{or LCAS) - w \ /

tAsR tRAH tAsc 1CAH

tasm

Ac-At1 Vi = ROW COLUMN oW
ViL — ADDRESS ADDAESS ADDRESS

tACS

ViH -

3|

viL -

DQ1~DQs vy _
(or DQ9~DQ16)
(INPUTS) VL -

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

twecH

C s
Z o 1DH

DQe~DQ1s vy —
{or DQ1~DQa) Hiz {@ e
(INPUTS)  wn -

tcLz

DQe~DQ16 you _
(or DQ1~DQe)
(OUTPUTS) VoL —

5
%%
02000000076 20 %%
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M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Read-Write, Read-Modity-Write Cycle

tRWC
< tRAS tRP

VH-"""
RAS

viL -

tcsH {CRP
tcRp tRCD tRSH
i tcas

ViH — r
LCAS / UCAS M \ /

ViL - RAD

tasr tRAH SR
e tasc o {CAH R 1A R

Ao~An Vik -~ AOW COLUMN ROW

ViL - ADDRESS ADDRESS ADDRESS

tawo '
tRCS tcwp
tRWD
w
IDZC st tH
baoam T
(INPUTS) vy — tcac P40 a% 00006000 %
WA
toz
DQ1~DQ1s YOH = Hi-Z DATA |\ HiZ
(OUTPUTS) , - vALIDY
tooo Y0EH
toez

ViH =
OE

ViL ~

MITSUBISHI
4-382 ELECTRIC
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M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Byte Read-Write, Read-Modify-Write Cycle

_ VIH -

RAS

ViL -
icas M-
(or UCAS) v -~
Ucas Vi~
(or LCAS) y -

ViH -
Ao~A11

viL -
— ViH —
w

Vi —
DQ1~DQa _
(or DQe~DQ16)
(INPUTS) VL —
DQ:1~DQs g,
(or DQe~DQ1s6)

(OUTPUTS) VoL —

DQo~DQ16s vy —
{or DQ1~DQs)
(INPUTS} v -

DQe~DQ16 i, _
(or DQ1~DQs)
(OUTPUTS) VoL —

tRwC
tRAS tRP
\ /N
tcsH
1CRPls) tRCD tASH
tcas " crP
tRAD
tasr ASR
o tRAH R tasc kol {CAH )
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
tawp towL
tRCs tcwp oy
tRWD
twp
HI-Z
toH
tos »
toze [
; Hi-2 %g DATA VALID
tcac
{AA
teLz
Hi-Z !DATA \ Hi-Z
VALID ‘!
tRAC
toop
tDZo {OEA {tOEH
toEz

4 - 383
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HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle

tRAS

tRP
VIH-""" %
RAS \ } \
ViL -
tCSH tHPC tRSH
CRP tRCD tcas tcp tCAS tcp {cas
VIH —
LCAS / UCAS \ [ \ ] \ /
ViL =
tRAD tCPRH
tasa| | tRan tasc tAsc tasR
o R 1ASC le—o) {CAH YAl {CaH N et tCAH ’ »
Ao-Ant Vik - ROW ROW
i ADDRESS COLUMN-1 a COLUMN-2 y COLUMN-3 ADDRESS
| tRcs tRRH
tcaL tcaL tcaL — tRCH
ViL —
o tWEZ
ze tROD
tcop
DQ1~DQrs Y - H-Z
(INPUTS) _ Y CAC
ViL tcac tcac tca \REZ s
tAA taa tAa toHR |
toFF M
teLz tDoH tDOH foHe
DQi~DQis YO~ Hi-Z DATA DATA DATA \
(OUTPUTS) v, — VALID-1 VALID-2 VALID-3 >_
trac ! tcPA tcpPa
tozo OEA
[—* tOEZ
tocH
VIH —
OE
ViL —=
toDD
MITSUBISHI
4-384 ELECTRIC
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HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Byte Read Cycle

tRAS trP
—_ VIH — _a
w \ /
viL -
tcsH tHPC tRSH
tC“f’ tRCD tcp tcAS tcp
cas "~ \ Z
{or UCAS) vy -
tcas toas C cre
e \ / \ /
(or LCAS) viL -
tRAD tcPRH
SR | | tRan mscl o ot tasc) | toan tasc | | toan 1ASR
VIH - ROW AOW
Ao-An ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 §% ADoarss
viL -
tRCS tRRH
tcaL tcaL tcaL [—» tRCH
_ VIK —
" e
ViL = tozc
DQ1~DQs vy,
{or DQe~DQ16) % Hi-Z <
(INPUTS) VL~
toac ez,
™ OHR
DQ1~DQs yoy |
- Hi-Z
(or DQe~DQ1s) DATA \
(OUTPUTS) VoL — VALID2 4
teLz
{RDD
tozc tcPA
1coD
DQe~DQ1s vy r
HI-Z D
RN b
(INPUTS)  wviL ~ tCAC' tcac N
taa taa twez
] tofFF
toLz tooH toHe
DQENDQ:; VOH — Hi-Z DATA DATA
gUT%GS)QBOL _ VALID-1 VALID-3
tRAC tcPa
tozo OEA
—> toez
tocH
VIH = "
% 4
ViL —
— 100D
MITSUBISHI
ELECTRIC 4-385
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MITSUBISHI LSls

M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Early Write Cycle

tRAS tRP
VIH=""_
RAS \ \
viL =
tosH tHPC tReH
tcrp tRcD ye__tCAS tcp tcAS top tcas tCRP
VIH —
LCAS / UCAS W \ / \ ] \
ViL —
tCAL teaL
tASR
WsSA| | tran Mff’ {CAH 1ASC el [ 1OAH 1ASC fes] f1CAH
Ao-A VIH — ROW
0~MA11 - - - OV
Vil - ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
I I I
twes | | twen twes | | twen
W
tps tDH tos DH
DQ1~DQis DATA DATA
(INPUTS) VALID-2 VALID-3
DQ1~DQ1e YOH = Hi-Z
(OUTPUTS) vy, —
\ N/ \ )
5t (X (550

()

50
* &

" \/
0000200650 0% % %%

4 - 386
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MITSUBISHI LSIs

M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Byte Early Write Cycle

ViL —

cas -

(or UCAS) v~

UCAS VIH—

(orLCAS) ) -

VIH -
Ao~An

viL -

ViH ~

g

ViL —

DQi~DQs v —
(or DQe~DQ1e)
(INPUTS) VL —

DQ1~DQ8 o _
(or DQe~DAQ18)
(OUTPUTS) VoL —

DQe~DQuis vy — g

{or DQ1~DQs)
(INPUTS)

DQe~DQ16 oy _
{or DQ1~DQs)
(OUTPUTS) VoL —

VIH - _!\

tRAS trP

2

tcsH

tHPC tRSH

tcrRp
o]

R

tRCD

N

tcas tcp fcas tcp tcas tcrP

{RAH

1ASC le—s] tcaH

fCAL fcAL

ASR

ASC 1CAH {cAH

ROW

ROW

ASC jo—)
| -

(P
ViL — X0 XxK

twes tWCH twes | [ tweH twes twcH
08, | toH s | | tox,
DATA DATA
VALID-1 VALID-3
1 I
Hi-Z
tos fou
—>

DATA
VALID-2

Hi-Z

ELECTRIC 4-387
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M5M416165CJ,TP-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

le— tRAS trP
ViIR-—"" 3
RAS \
ViL —
tcsH _._LthL
fRCD 1CAS | tHPRWC CRP
tcRPr-. " tcp fcas
R ' [ e
LCAS / UCAS w \ / \ /
viL —
tRAD
RAH ICw
‘ﬂ }——u tASC je- tcAH H(ASC toAH fewy -9 tasR
VIH — —
Ao~Ar ROW ROW
viL ADDRESS COLUMN-1 COLUMN-2 ADDRESS
tAwD - tAwWD
tRCS towD e | tRCS e tewp
twe |
— ViH —
" \
ViL -
tRWD tcPWD
toze
tozc 108 oM A s tOH
DQI~DQis VM- HI-Z DATA > Hi-Z DATA
(INPUTS) _ y VALID- 4 VALID-2
i lcac, v tcac {
LN taA
tcLz - —ne-tc1z
DQ:~DQis Vou — Hi-Z DATA Hi-Z DATA Hi-Z
VALID VALID
(OUTPUTS) yo — oy ey |
tRAC
e tooD tooD
toEz
OE

4 - 388
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M5M416165CJ,TP-5,-6,-7,-55,-6S5,-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 —

LCAS
(or UCAS)

UCAS
(or LCAS)

ViH —
viL —

VIH —
Vi —

VIH —
Ao~At1

ViL =

VIH -

g

viL —

DQ~DQs vy —
(or DQe~DQ1s)
(INPUTS) VL —

DQ1~DQs o _
{or DQe~DQ18)
(OUTPUTS) VoL -

DQe~DQs vy _
(or DQ1~DQa)
(INPUTS) VL —

DQo~DQ16 yp, _
(or DQ1~DQs)
{OUTPUTS) VoL -

viL -

ViH — __1\

tcrp

{RAS

tRP

tcsH

- tRWL

{RCD

tcas

tHPRAWC

tasA

tRAD
tRAH

tcp

tcas

icAH

tcrP

tasc tcAH

BN

ADDRESS

ROW

COLUMN-1

COLUMN-2

tawD

tcwo

tew

twp

tawo

trcs

tRWD

fCWD

tcPwn

tewe
—| tash

AOW

T3

Jassns

Hi-Z

Hi-Z

oy
o
>
3
»

il

oS —Je

tDH

DATA
VALID-1

Hi-Z

tozc

<
. >
-C
(=
g

toez

""l tobo

\ VA.I2.|D

tDH

DATA
VALID-2

Hi-Z

toez

ﬂ
{ooo

tOEH

i 1
N/

4 - 389
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MIN ARY M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

i
e

PREL!

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

Hyper Page Mode Mix Cycle (1)
tRAS tRP
tRWL
VIH - =
AAS \
e - tcAP
tcsH tHPC L tHPRWC
tcrp {RCD tcas tcp fcAs tcp tcas
ViH — I towL
(CAS / UCAS W \ [ \ \ » /
ViL —
tRAD
tASR
WSl | trau tasc sl L tCAH tasc) | toan 1ASC | | fcan W
VH — —
Ao-Ati Row @ COLUMN-1 %@ COLUMN-2 COLUMN-3 m RO
tRCs twes | |twen tc;wwn:,
tcaL !‘ CAL 1CWD
_ ViH - twe
" RS / \
viL —
tpzc tozc
s, | LOHY s 1DH
P—
DQi~DQws V™= \ DATA DATA
(INPUTS) v - 4 leAC VALID-2 N VALID-3
A L 1CAC]
forz M+ twez oLz
—»
DQ1~DQis YOH — Hi-Z oaTA X oaTA R
(OUTPUTS) g, — vALID VALID
tRAC tcPa
0z0 lo€4 toEZ tozo , 1OEA | tOEZ tOEH
— A AANAAAAAAR KA ]
OF QIHHRILHHRRAKKK
ViL — SIS
100D 100D
MITSUBISHI
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M5M416165CJ,TP-5,-6,-7,-5S,-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 - ___/ \ \ \____
tep tcas R tcAs
tasc tCAH tasc tcaH tasc tcan
VIH =
Ao~-A11 COLUMN-1 COLUMN-2 COLUMN-3
ViL — |
tCAL tRCH tcAL
twes twcH
W VIH - N /
ViL — tHCWD ]
tHAWD IoH
" {HPWD tos tozc
o j—
DQi~DQrs V- Hi-Z DRTA Hi-Z
(INPUTS)  y — 1cAC tcac
A fe tAA
tcPA tcPa
WEZ 9 towz
DQ1~DQrs VOH = 27 7 V V/ DATA Hi-Z DATA
{OUTPUTS) Voi - A% / VALID-1 ¥ VALID-3
tHCOD toEZ oze toea
tHAOD toDD
v tHPOD
H—
o \
ViL = R —
MITSUBISHI
ELECTRIC 4 - 391
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M5M416165CJ,TP-5,-6,-7,-56S,-6S5,-7S

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

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

tRAS tRP
VIH — )
RAS \ / \
viL =
tcsH tHPe tRSH
th' tRCD tcas cP tcas | tep tcas tcRP
ViH — P
[CAS / UCAS \ 1 N / \ /
viL -
tRAD tcPRH
1AsA
tASi!’ RAH,  paac lesl fetCAH tasc| | tcan thsc) | toan
Ao~A11 Vin- ROW COLUMN oW
Vil — ADDRESS -1 COLUMN:2 COLUMN-3 IAE ADDRESS
1
RAL RRH
. tRCcs treH
W
viL =
twez
tozc tROD
tcoo
DQ1~DQ1s ViH - W HI-Z
INPUTS - tcac tcac
( ) tcac REZ
A | ta 10HR
toFF N
tcz DOH [l
v 100 toHe
DQ1~DQ1s YOH ~ H-Z DATA }__ _< paTA DATA X Hi-Z DATA }_
(OUTPUTS) o, VALID-1 AL VALID-2 VALID-3
il o€z tcpa N tcPA
tcHoL
feo] tock toez o5
5e R 10EA
L
viL — SEEBBEEEL %
tOEPE toePE tooo
MITSUBISHI
4-392 ELECTRIC
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MITSUBISHI LSIs

M5M416165CJ,TP-5,-6,-7,-5S,-6S5,-7S

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

Hyper Page Mode Read Cycle ( HI-Z control by w )

{RAS tRP
VIH - = X
RAS \ / \
ViL —
tosH R tHPC 1RSH
tcRP tRCD tcas tcp tcas tcp teas | | tCRP
VIH -
LCAS / UCAS M \ / \ / \ /
ViL ~ - 7
RAD tCPRH
tasr A tasc| [ tcan
| [ BAH 1ASC fe_y| Jo1CAH l‘S_C’ tCAH el tASR ,
ViH -
Ao~A11 Row y R Row
Vi _m ADDRESS COLUMN-1 COLiJMN 2 @& COLUMN-3 x ADDRESS
tRAL tRRH
tRcs tRCH
tRCS j— tRCH
— VIH ~
w m
viL -
tWEZ
twPE
. tpze tROD
" ‘ tcop
pQi~Dais VM —m HIZ §
(INPUTS) - teac tcAC toac tREZ
taa tAA taa toHR
tcLz tDOH wez |touz toFF
] toHe
DQ1~DQis YOH HI-Z bATA DATA H-Z DATA
(QUTPUTS) y(, — VALID-1 VALID-2 VALID-3
RAC tcpa tCPA
tbzo 1OEA
10EZ
_ VIH - .v.v.v.v.v.v.v T OO OO,
OE otelelelele ZHRS A %
ORI AR OOOOCK)
et
—» toDD
x MITSUBISHI
ELECTRIC
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MIN ARY M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

fyral o0 LB

ETE

FWS—only Refresh Cycle

tRC
tRas trP

VH- """ ¥

o \ A N

trRPC
tcre -—ol toRP

ViH —
LCAS/ UCAS

ViL —

tasr tRAH
e tasr

VIH -
Ao-Ars ROW ROW

ViL - ADDRESS ADDRESS

AAAAA A AR/ AWAAAA XA AAARARAAAN/
W S QRRRRRIRRAIRLLIH IR HIHH AR AL
D006, 0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0,0.0.4_
DQi~DQte Y- XHXHIXHXHXK
RS

(INPUTS) vy — 62020 % %%
DQ1~DQis YOH = HI-Z
(OUTPUTS)yo, —

ViH - SR 2000 00004
OE a0 000 e e e e e e e e e te 0t e tn T e te 20 00 0T T T e 0 20 20 00 e 00 20 b0 te e 2e 00 0000 e 220 Y2 %

ViL - SOLRKERK Pote%e % e Te e t0t 0% 20 te e te %0 2o te e e te Ye e te tete tete Pe e e

MITSUBISHI
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M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

fRC

{RC

tRP {RAS SS tRAS tRP
£ i '

ViH = )
S / \ / /

ViL—— 3

tEPc fcsh {CHR tRPC  ICSR 1CHR tRpPC

VIH — m
LCAS / UCAS /

ViL —

I P

I tCPN

ViH -
Ao~A11 @ §
viL = '

VIH -

]

ViL —

DQ1~DQ1s VIH —
(INPUTS)  y, —

| ¥ tREZ

toHR
f—¥ toFF
toHe

DQi~Dus YOH=

Hi-Z

\ U

iCRP

le—x tAsR

\

ROW
DDRES

COLUMN
ADDRESS

L~

(QUTPUTS) yq, -

*

v v
0.: ()
XD

WP W W VP W W VW W
.0.0.0.0.0.0 S 090 ¢ &

28
oleloleel olelele e}
SEEHHKAOOCHKICKIIRE

ELECTRIC

4-395
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PREUN“NABY\“ M5M416165CJ,TP-5,-6,-7,-5S,-6S,-7S

e
w

wp TINS .
LT ‘;,nrm*‘““” Ty

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

Hidden Refresh Cycle (Read) (Note 30)

tre fRe
{RAS trRP tRAS tRP

VH- """\

AAS " - / \_

cRP tRCD tRSH {CHR
E—T
LCAS / UCAS M \ /
viL -
tRAD
tAsR
tAsR tRAH asc fcaH
ViH - IO ROW
Ao-An AOW @ COLUMN Jodede |
ViL _m ADDRESS ADDRESS KXY ADDRESS
trcs
AL tRCH
— VIH -
w
tcoD
toz¢ tADD
pQi~DQis M~ } HLZ
{(INPUTS) vy — tREZ
tCAC to'_"nn
taa {OFF
fcLz foHC
DQ1~DQ1e VOH = HI-Z 7 5 H-Z
{OUTPUTS) VoL - ATA VALID ] pre———
tRAC 1oe2
0Z0 1OEA »
toRH oD
OE

Note 30: Early write, delayed write, read write or read modity write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.

MITSUBISHI
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M5M416165CJ,TP-5,-6,-7,-5S5,-6S,-7S

HYPER PAGE MODE 16777216-BIT (1048576-WORD BY 16-8IT) DYNAMIC RAM

Self Refresh Cycle *

trRP tRASS trPs
VIiH —
RAS / \ /
Vip = i
) tRPC
RPC,
tcRP
tesr, tcHs
VIH —
LCAS/UCAS /
viL -
L
tcPN
"1
tasr
>
VIH ~ 1 ROW
Ao-An Vil ' ADDRESSX
tRRH
tRCH trRCs
W VIH ~
viL -
tROD
tcob
DQ1~DQ1s Vin = Hi-Z
(INPUTS) v — tREZ
OHR
tOFF
toHC
_— ’
DQ1~DQrs YOH 3 Hi-Z
(OUTPUTS) yq — 4
OF ViH —
viL —

MITSUBISHI

ELECTRIC
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Mot 1915180
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Gome

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