MITSUBISHI LSls

M5M418165BJ,TP-6,-7,-6S,-7S

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,
fabricated with the high performance CMOS process, and is ideal

PIN CONFIGURATION (TOP VIEW)

for large-capacity memory systems where high speed, low power vee
dissipation, and low costs are essential. el
The use of double-layer aluminum process combined with DQ2
triple-well CMOS technology and a single-transistor dynamic 0Q3
storage stacked capacitor cell provide high circuit density at DQ4
reduced costs. Multiplexed address inputs permit both a reduction vee
in pins and an increase in system densities. DQs
[s,07]
DaQr
FEATURES bae §
RAS CAS |address | OF Cycle | Power NC :.:
Typename | 500 | 2GR0 | e~ | “ime: | time | TR NC &
(max.ns) | (max.ns) | (max.ns) [ (max.na} |(min.ns) [(typ.mW) W E
M5M418165BXX-6,68 | 60 15 30 15 110 | 680 RAS
M5M418185BXX-7,.78| 70 20 35 20 130 | 590 NC
XX=J,TP NC
Ao
Al
eStandard 42 pin SOJ, 50 pin TSOP A2
#Single 5.0V +10% supply A3
eLow stand-by power dissipation vee
5.5mW (Max) -----------m-oeommmioeaoo- CMOS input level )
sLow operating power dissipation Outline 42POK (400mil SOJ)
M5M418165Bxx-8,-6S ------~=----ce-vn-on 940.0mW (Max)
M5M418165Bxx-7,-7S ---------- S 830.0mwW (MBX) J
eHyper-page mode, Read-modify-write, RAS-only refresh vee [ [%0] vss
CAS before RAS refresh, Hidden refresh capabilities DQ1 [z [4%] DQ1e
®E arly-write mode and OE to control output buffer impedance 0Qz [3] %] DQ1s
All inputs, outptt TTL compatible and low capacitance oas [3] 7] DO
#1024 refresh cycles every 16.4ms (Ao ~As)
DQ4 [£] <] D13
vee [ [46] Vss
APPLICATION Das [7] 4] 0ar2
Main memory unit for computers, Microcomputer memory, De [g] 5] DO
Refresh memory for CRT par (3] 2] DQ1o
oas [io} [+1] bae
Ne [] E r@ NC
PIN DESCRIPTION 2 = »
. 13 -3 %
Pin name Function " 3.: -
Ao~Ag Address inputs NC [F] 3 E, NC
DQ1-DQ1s | Data inputsioutputs ne (i} [%) [CAS
RAS Row address strobe input W El UCAS
UCAS U;iper byte control RAS 3] OF
Toworbytocomal e = ve
LCAS column address strobe input NC [] 51) As
W Write control Input Ao [z ] A7
OE Output enable input A1l ] Ae
Az [=] [2) As
Vce Power supply (+5.0V)
A3 [24] A4
Vss Ground (0V) Voo E ) vss
Outline 50P3W-L (400mil TSOP Normal Bend)
NC : NO CONNECTION
g MITSUBISHI
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

FUNCTION
The M5M418165BJ, TP provide, in addition to normal read, write, hyper page mode, R—As-only refresh, and delayed-write. The input
and read-modify-write operations, a number of other functions, eg. conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

) Inputs Input/Output |
Operation —_— —_—
RAS | ICAS | UCAS | W OE |Dai-Das|pas-bate
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 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‘ t care, VLD : valid, IVD : invalid, APD : applied, OPN : open

BLOCK DIAGRAM

ROW ADDRESS ___
STROBE INPUT  RAS

LOWER BYTE CONTROL ____
COLUMN ADDRESS LCAS

VCC (5.0V)

CLOCK GENERATOR
» CIRCUIT VSS (V)

BE OQUTPUT ENABLE
\ As INPUT

STROBE INPUT é; =
UPPER BYTE CONTROL UCAS LOWER gz g
COLUMN ADDRESS gk pat
SRR D [55] [285
v inpoT W —d/ T i | LOWER DATA
* i [ INPUTS /OUTPUTS
551 | o
T™ o uw : '
ge g -4—’0 DQs
A0-~Ag g
- COLUMN DECODER L
a z g
............... W< oy
~ L||HEs & DQs
A2 SENSE REFRESH | 255
z5 AMPLIFIER & | 0 CONTROL =@ ; DQto
A3 E4 3 T ' ¢« \UPPERDATA
Ad 2z « 1 : i [INPUTS/OUTPUTS
ADDRESS INPUTSJ Sa u ese : :
As -0 3 Fafh '
zxl0% 1 3 MEMORY CELL g <t oQ1e
As 2s||'a | & (16777216BITS) 32T
A7 . =
<}
As a T_‘
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MITSUBISHI LSls
M5M418165BJ,TP-6,-7,-6S,-7S

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

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Condltions Ratings Unit
Vee Supply voltage -1~7 \
Vi Input voltage With respect to Vss A~7 Y]
Vo Output voltage -1~7 \
10 Output current 50 mA
Pd Power dissipation Ta=25°"C 1000 mw
Topr Operating temperature 0~70 'c
Taig Storage temperature 65 ~ 150 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits
Symbol Parameter Win Nom | Max Unit
Vee Supply voltage 4.5 5.0 5.5 v
Vss Supply voitage 0 0 0 \'/
VIH High-level input voltage, all inputs 2.4 6.0 \
VIL Low-level input voltage, all inputs -1 0.8 vV
Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0~70TC, Vcc=5.0V+10%, Vss=0V, unless otherwise noted) (Note 2)
§ Limits
Symbol Parameter Test conditions i Typ | Max Unit
VOH High-level output voltage lon=-5.0mA 2.4 Vece \'
VoL Low-level output voltage loL=4.2mA 0 0.4 Vv
loz Off-state output current Q floating OV 5 Vout =55V -10 10 uA
1 Input current 0VS ViN S 6V, Other inputs pins=0V -10 10 #A
Average supply current  ( MEM4181658-8,88 | RAS, EAS cycling 170
Icci(av) from Vcc, operating tRC=tWC=min. mA
(Note 3,4,5) M5M418165B-7,-78 output open 150
Supply current from Vcc, stand-by ~ (Note 6) | RAS= CAS =V, output open 2
Icce MSM418188B-6,-7 | RAS= CASzVce -0.2V, output open 1 mA
M5M4181658-68,-78| RAS= CAS&Vce -0.2V, output open 03
Average supply current | MsM418165B-6,68 | RAS rﬁ?’c"""' CAS=ViH 170
lccaav) | from Ve, refreshing trRc=min. mA
(Note 3,5) |M8M418185B-7,-78 | output cpen 150
#;::a je. supply current | wsma1e1658-6,68 | FAS-vi, CAS cycling 135
Iecsa) | Hyper-Page-Mode tec=min. mA
(Note 3,4,5) |M5Ma181858-7,.78 | OUtPUL OPen 115
#;%ra cecsupply curent | msma11658-6,68 | CAS before RAS refresh cycling 170
lccsiav) | EAS before RAS refresh tRC=min. mA
mode (Note 3) |MsMa181688-7,.78 | OUtput open 150

Note 2: Current flowing into an IC Is posttive, 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 obtained with the output open.

§: Column address can be changed once of less while AAS=VIL and LCAS/UCAS=VIH .
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MITSUBISHI LSlis

M5M418165BJ,TP-6,-7,-6S,-7S

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

CAPACITANCE (Ta=0~70C, Vcc=5.0Vt10%, Vss=0V, unless otherwise noted)

Symbol Parameter Test conditions Nin L.Ilr’r; I;s Max Unit
Cl Input capacitance, address inputs 5 pF
Cl1 (GE) Input capacitance, OE input Vi=Vss 7 pF
CrLw Input capacitance, w_ritf control input f=1MHz 7 pF
Ci (RAS) Input capacitance, RAS input Vi=25mVrms 7 pF

_Ci(CAS) Input capacitance, CAS input 7 pF

Ci/o Input/Output capacitance, data ports 8 pF

SWITCHING CHARACTERISTICS (Ta=0~707C, Vcc=5.0V1+10%, Vss=0V, unless otherwise noted, see notes 6,14,15)
Limits
Symbol Parameter M5M4181858-6,68 | MSM418185B-7,-78 Unit
Min Max Min Max

tcAc Access time from CAS (Note 7,8) 15 20 ns
tRAC Access time from RAS (Note 7.9) 60 70 ns
taA Columu address access time (Note 7,10) 30 35 ns
tcPA Access time from CAS precharge (Note 7,11) 35 40 ns
toEA Access time from OE {Note 7) 15 20 ns
foHC Qutput hold time from CAS 5 5 ns
10HR Output hold time from RAS (Note 13) | 5 5 ns
toLz Qutput low impedance time from CAS low (Note 7) 5 5 ns
10EZ Output disable time after OE high (Note12) | o 15 0 20 ns
twEz QOutput disable time after WE high {Note 12) 0 15 0 20 ns
toFF OQutput disable time after CAS high (Note 12,13) | 0 15 [ 20 ns
tREZ Qutput disable time after RAS high {Note 12,13) 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 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 circuit equivalent 1o VOH=2.4V(IOH=-5mA) / VOL=0.4V(IOL=4.2mA) load 100pF.
The referance levels for measuring of output signal are 2.0V(VOH) and 0.8V(VOL).
8: Assumes that tRCD & tRCD(max) and tASC & tASC(max). and tCP& {CP(max).
9: Assumes that tRCD < tRCO(max) and tRAD < tRAD{max). If tRCD or tRAD Is greater than the maximum recommendad value shown in this table, tRAC
will increase by amount that tRCD exceeds the value shown.
10: Assumes that tRAD Z tRAD(max) and tASC 5 tASC(max).
11: Assumes that tCP 5 {CP(max) and tASC 2 tASC(max).
12: tOEZ(max), IWEZ(max), tOFF(max) and {REZ(max) defines the time at which the output achieves the high impedance state (IOUTS | £10uA|)
and is not reference to VOH(min) or VOL(max).
13: Output is disabled after both RAS and CAS go to high.

AM!TSUBISHI
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MITSUBISHI LSls
M5M418165BJ,TP-6,-7,-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=0~70C, Vcc=5.0V£10%, Vss=0V, unless otherwise noted, see notes 14,15)

Limits
Symbol Parameter M5M418165B-6,-6S | M5M4181658-7,-78 Unit
Min Max Min Max
tREF Refresh cycle time $,-7 16.4 16.4 ms
tREF Refresh cycle time -6S, -7S 128 128 ms
tRP RAS high pulse width 40 50 ns
tRCD Delay time, RAS low to CAS low (Note 16) | 20 45 20 50 ns
tcre Delay time, CAS high to RAS low 5 5 ns
tRec Delay time, RAS high to CAS low 0 0 ns
tcPN CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS fow {Note 17) 15 30 15 35 ns
tasR Row address setup time before RAS low 0 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 0 13 ns
tRAH Row address hold time after RAS low 10 10 ns
tCAH Column address hold time after CAS low 10 10 ns
toze Delay time, data to CAS low (Note 19) 0 0 ns
1020 Delay time, data to OE low (Note 19) 0 0 ns
tROD Delay time, RAS high o data (Note 20) 15 20 ns
tcop Delay time, CAS high 10 data {Note 20) 15 20 ns
(ele]e} Delay time, OE high to data (Note 20) 15 20 ns
tT Transition time (Note 21) 1 50 1 50 ns
Note 14: The timing requirements are assumed [T =2ns.
15: VIH(min} and ViL(max) are reference levels for measuring timing of input signals.
16: tACO(max) is specified as a reference poinl only. 11 RCD Is less than tRCD(max), access time is tRAC. If tRCD Is greater than tRCO(max), access time is
controlled exclusively by 1CAC or tAA.

17: tRAD(max) is specified as a reference point only. i tRAD 2 tRAD(max) and tASC S tASC(max), access time is controlled exclusively by tAA.

18: tASC(max) is specified as a reference point only. If {RCD  tRCD(max) and tASC Z tASC(max), access time is controlled exclusively by tCAC.

19: Either tDZC or tDZO must be satisfisd.

20: Either tRDD or tCDD or tODD must be satisfied.

21: 1T is measured between VIH(min) and ViL(max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M4181658-6,-6S | M5M4181658-7,-7S Unit
Min Max Min Max
tRC Read cycle time 110 130 ns
tRAS RAS low pulse width 60 | 10000 [ 70 |10000 ns
tCAS CAS low pulse width 10 | 10000 13| 10000 ns
tCSH CAS hold time after RAS low 48 55 ns
1RSH RAS hold time after CAS low 15 20 ns
tRCS Read setup time before CAS low 0 0 ns
tRCH Read hold time after CAS high {Note 22) 0 0 ns
tRAH Read hold time after RAS high {Note 22) 10 10 ns
tRAL Column address to RAS hold time 30 35 ns
tcaL Column address to CAS hold time 18 23 ns
toRH RAS hold time after OE low 15 20 ns
1OCH CAS hold time after OF low 15 20 ns
Note 22: Either tRCH or tRRH must be satistied for a read cycle.

MITSUBISHI
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M418165B-6,-68 | M5M418165B-7,-7S Unit
Min Max Min Max
twe Write cycle time 110 130 ns
tRAS RAS low pulse width 60 | 10000 | 70 ] 10000 ns
tcas CAS low pulse width 10 | 10000 | 13 | 10000 ns
tcsH CAS hold time after RAS low 48 55 ns
tRSH RAS hold time after CAS low 15 20 ns
twes Write setup time before CAS low (Note 24) 0 0 ns
tweH Write hold time after CAS low 10 13 ns
towl CAS hold time after W low 10 13 ns
tRWL RAS hold time after W low 10 13 ns
twe Write puise width 10 13 ns
tos Data setup time before CAS low or W low 0 0 ns
toH Data hold time after CAS low or W low 10 13 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M4181658-6,-6S | M5M4181658-7,-78 Unit
Min Max Min Max

tRWC Read write/read modify write cycle time (Note 23) 133 161 ns
tRAS RAS low pulse width 89 | 10000 [ 107 | 10000 ns
[ CAS low pulse width 44 | 10000 57 | 10000 ns
tesH CAS hold time after RAS low 82 99 ns
tRSH RAS hold time after CAS low 44 57 ns
fRCS Read setup time before CAS low 0 0 ns
tcwp Delay time, CAS low to W low (Note 24) | 32 42 ns
tRWD Delay time, RAS low to W low (Note 24) 77 92 ns
tawp Delay time, address to W low {Note 24) [ 47 57 ns
10EH OE hold time after W low 15 20 ns

Note 23; tRWC is specified as tRWC(min)=tRAC(max)+10DD(min)+IRWL(min)+tAP(min) +41T.
24: tWCs, tCWD, tRWD and 1AWD and, ICPWD are specified as reference points only. |f IWCSZIWCS(min) the cycle is an early write cycle and the DQ pins

will remain high impedance throughout the entire cycle. If tCWDZICWD(min), tRWD ZIRWD(min), tAWDZIAWD(min) and ICPWD tCPWD(min)

(for hyper page mode cycle only), the cycle is a read-modify-write cycle and the DQ will contain the data read from the selected address.
11 neither of the above condition {delayed write) of the DQ (at access time and untit CAS or OE goes back 1o VIH) is indeterminate.
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| MITSUBISHI LSis
M5M418165BJ,TP-6,-7,-6S,-7S

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

Hyper page Mode Cycle
(Read, Early Write, Read-Write, Read-Modify-Wrlte Cycle, Read Write Mix Cycle, HI-Z control by OF or W) (Note 25)
Limits
Symbol Parameter MEM418185B-6,-43 | M5M4181658-7,-78 Unit
Min Max Min Max

tHPC Hyper page mode read/write cycle time 25 30 ns
tHPRWC Hyper page mode read write/read modify write cycle time 66 79 ns
tboH Output hold time from CAS low 5 5 ns
tRAS RAS low pulse width for read write cycle (Note 26) | 77 ]100000] €2 100000 ns
tcp CAS high pulse width (Note 27) | 10 18 13 18 ns
tCPAH RAS hold time after CAS precharge 35 40 ns
tcPwo Delay time, CAS precharge to W low (Note 24) | 52 62 ns
tcHoL Hoid time to maintain the data Hi-Z until CAS access 7 7 ns
toEPE OE Pulse width (Hi-Z control) 7 7 ns
tWPE W Pulse width (Hi-Z control) 7 7 ns
tHCWD Delay time, CAS low to W low_atter read 32 42 ns
tHAWD Delay time, address to W low_after read 62 72 ns
{HPWD Delay time, CAS precharge to W low after read 72 82 ns
tHCOD Delay time, CAS low to OE high after read 15 20 ns
tHAOD Delay time, address to OE high after read 30 35 ns
tHPOD Delay time, CAS pracharge to OF high after read 35 40 ns

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

26: tRAS(min) is specified as two cycles of CAS input are performed.
27: fCP(max) is specified as a reference polint only.

CAS before RAS Refresh Cycle (Note 28)

Limits
Symbol Parameter M5M4181658-5,68 | MSM418168D-7,-78 Unit
Min Max Min Max
tcsA CAS setup time before RAS low 10 10 ns
tcHR CAS hold time after RAS low 10 15 ns

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

M5M418165BJ,TP-6,-7,-6S,-7S

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

Timing Diagrams (Note 29)
Read Cycle

tRe
{RAS N tRP
VIH — )
RAS \ /
viL — ___
tesH
{CRP trcD tRSH tcre
tcas
e NH—
LCAS / UCAS \
ViL —
tRAD tRAL
tcAL R "
SR
{RAH tasc tCAH , N
Ao AOW COLUMN ROW
0~ Ad ADDRESS ADDRESS ADDRESS
¥ tRRH
tRCS
e le— tRCH
w RS
oz 10D
tRDD
ViH —
DQt~DQ1s R Hi-Z A
(INPUTS) wiL — y twez A
tcac tREZ
ToFF
1AA » toHC
tcLz tOHR
DQ1~DQis VOH - Hi-Z /" h
Hi-Z
DATA VALID
(ouTPUTS) 4 —"—
tRAC
tozo toEA toez
toCcH tooo
— VIH —
o LB
ViL =
toRH

- m

Indicates the don't care input.

VIH(min)S VIN SVIH(max) of VIL{min) SVINS ViL(max)

z Z z z 2 Z E Indicates the invalid output.
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

Byte Read Cycle
tRC
tRAS tre
J— ViH — b
RAS \ / \
viL —
tcsH {CrRP
tCRP tRCD tRSH
_ VH =
LCAS "
{or UCAS) v -
tcAs R
UCAS VK — \ /
(or LCAS) ViL —
tRAD tRAL
{CAL |
ufi (RAH tAsc tCAH mff,
Ao~ Asg Vi - ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
tRRH
tRCs
» e tRCH
—_ VIH -
w
viL —
DQ1~DQs _
(INPUTS) ViL —
DQI~DQs v, _
(or DQs~DQ1s) Hi-z
(QUTPUTS) VoL -
tozc tcop
1RDD
DQe~DQe vy _ y
(INPUTS) VL - ez X
tcac {OHR o twez
taa toFF| |
tcrz tOHC
DQs~DQ1s you \
- Hi-Z F Hi-
(or DQ1~DQs) DATA VALID Lz
(OUTPUTS) VoL ~- 4
tRAC . hoez
tpzo toEA
tocH le—| tODD
tORH
* MITSUBISHI
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M5M418165BJ,TP-6,-7,-6S,-7S

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

Early Write Cycle

tRAS tRP

ViH — ]

I \ S

tcsH
tcrP tRCD tRSH {CRP
tcas

VIH -
s~ ST \ /
ViL -

tASR tRAH tasc tCAH
- »

Ao~As ViH — ROW COLUMN
ViL - ADDRESS ADDRESS

tweH
w
tos {oH
j—>|
DQ1~DQis V-
DATA VALID
(INPUTS) \, _
DQ1~DQi1s VOH — HIi-Z
(OUTPUTS) ,,  _
I N AN A NN AN
OE * * (XKD

*.& S .60
&R SRR
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MITSUBISHI LSls
M5M418165BJ,TP-6,-7,-6S,-7S

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

Byte Early Write Cycle
twe
tRas tRP

J— VIR-"""
RAS \ ’ \

ViL -

tCSH
{CRP tRCD tASH
LCAS ViH -
(or UCAS) ViL —
tcas tcRP
UCAS ViH ~ \ /
(orLCAS) y, —
tasc tASR
M‘S_'i tRAH 4 tCAH vt

ViIH —
Ao~As " ROW COLUMN AOW

ViL — ADDRESS ADDRESS ADDRESS

twes tWCH

— VIH ~ 990 D 008 0 0890
w o ve RSN

Vit — RRSACRAELONKS X
DQ1~DQs

ViH —
(or DQe~DQ16)
(INPUTS) wviL -
DQ1~DQs VOH — Hi-Z
{or DQe~DQ16)
(OUTPUTS) VoL -

tDs {DH

DQe~DQ1e vy
{or DQ1~DQa) DATA VALID
(INPUTS) vy — 288
DQs~DQ16 oy _
(or DQ1 ~DQs) al
(OUTPUTS) Vou -

* MITSUBISHI
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Delayed Write Cycle

twe
tRAS tRP
ViH — —
RAS \ /
ViL —
tCsH tcrp
tcRp tRCD tASH
. tcas
_ __ NH-
LCAS / UCAS \ /
ViL - X
tasc
{ASR tRAH tCAH b tasn
Ao~As Vin - ROW COLUMN AOW
ViL — ADDRESS ADDRESS ADDRESS
fowL
tRWL
tRCS P
_ VIH -
" \
ViL =
tWCH
2 tps
i | 12
DQ1~DQ1e ViH - Hi-Z j DATA
(INPUTS)  viL — y X VALID
tcez
DQ1~DQ1s YOH = HI-Z HI-Z

(OUTPUTS) y, —

tOEH

MITSUBISHI
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Byte Delayed Write Cycle

twe
—
thas 1RP

— ViH - =
RAS /

viL ~ \

tcSH
tcrp trRCO tRSH
LCAS AS VIH ~
(or UCAS) wi -
toAS tcAp
UCAS ViH - \ /_
(OrLCAS) -
M e m,mlli p— ASC j—N {CAH e

pons T ROW COLUMN oW

ViL — ADDRESS ADDRESS ADDRESS

tRCS

_ ViH ~
w

ik =
DQ1~DQs o
(or DQe~DQus)
(INPUTS) VL -
DQ1~DQs VOH —
(or DQs~DQ1s) Hi-Z
(OUTPUTS) VoL —

tWCH
tps toH
DQe~DQ1s vy )
{or DQ1~DQs) Hi-Z 8:[&)
(INPUTS) v — \
tcez

DQs~DQ1s vy _
(or DQ1~DQe)

Hi-Z

Hi-Z

(OUTPUTS) VoL —

0'0‘0‘0'

N
"
\

4 -290




MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S5,-7S

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

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS tRP

VIH -\
RAS / \

ViL —

tCsH tcrP
tcrp o) tASH
7 tcas

VM- r
LCAS / UCAS M \ /

viL - tRAD

tASR
tAsSR
. tRAH tASC ke 1CAH o

Ao~A9 ViH — AOW COLUMN ROW

ViL — ADDRESS ADDRESS ADDRESS

tawD towL
tRcs . tcwp tRWL
tRWD twe

— VIH -
w

viL —

toze o TOH
pai~pass "~ HIZ { DATA VALID
(INPUTS) v 4 tcac
1AA
tcLz
DQi~DQ1s YOH = HiZ oata X H-Z
(QUTPUTS) yq — vALIDY
tooo
tOEH
10EZ

e ViH —
OE

ViL =
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

Byte Read-Write, Read-Modity-Write Cycle

trweC
{RAS tRP
_— VIH=— Y
RAS \ \
viL -
tCsH
{CRP e tRCO tRsH
- "
LCAS Vi i
{or UCAS) wiL -
tcas . tcrP
—_— nd
UCAS VIH — !f
(or LCAS) v - \
tRAD
A SR
tAs'_’ tRAH R 1ASC tcaH W W
po~te T ROW COLUMN oW
Vil - ADDRESS ADDRESS ADDRESS
:‘w" towL
tRCS p— CWD
we
. VIH — PP OP OO
W \ LRI
ViL - SELEL. 000,060,008
DQ1~DQs _
(or DQe~DAQ1s)
(INPUTS) ViIL —
DQ1~DQAs yop — i
(or DQe~DQre) Z
(OUTPUTS) VoL —
toH
tozc 08 e
DQs~DQ1s vy —
{or DQ1~DQs) m ) HiZ DATA VALID
(INPUTS) i - tcac
taa
teLz
DQs~DQ1s /o _ i
(or DQ1~DQs) HiZ oaTA | ) Hi-Z
(OUTPUTS) VoL — J
tRAC tooo
{pzo0 {OEA toEH
e 1OEZ
A A A AKX AXKXAAAANAAAANAN)
OE I IEXHHKH XX AKX
Leteteleleteleleleedelelele .
x MITSUBISHI
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Hyper Page Mode Read Cycle

tRas tRP K
Vi — =
RAS \ /
ViL = 4
tcsH tHPC tRSH
\cRP tRCD tcas tcp tcas tcp tcas |
— — VIH- r
(CAS / UCAS \ / \ / \
viL —
1RAD tCPRH
tasrR tASC | | toam tasc tasr
‘4 tRAH 1ASC ksl ‘tCAH N o tcal nad tcAH , N
Ao~A ik - ROW ROW
~Ag | ] ]
iL _@ ADDRESS @K COLUMN-1 y COLUMN-2 % COLUMN-3 ADDRESS
i
RCS tRAH
tCAL tcAL teaL L—' tRCH
— ViK —
w
viL —
twez
toze . tROD
tcoD
DQ1~DQ1s ViH - Y Hi-Z
(INPUTS) _ y tcaC
ViL tcac tcac \REZ
tAA taa taa toHR
‘oLz ) ‘ toFF M
DOH DOH »
A D toHC N
DQi~DQus YOH - Hi-Z DATA DATA DATA
(OUTPUTS) o — VALID-1 VALID-2 VALID-3 ) —
tRAC L 1CPA {CPA
toEA T
toz0 [ . tOEZ
tocH
> /ﬁ
|o—u toop
* MITSUBISHI
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MITSUBISHI LSls
M5M418165BJ,TP-6,-7,-6S,-7S

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

Hyper Page Mode Byte Read Cycle

tRAS tRP
N VIH -
RAS \ /
ViL =
fosH tHpC tRSH
‘fﬂ" tRCD tcp tcAs tcp
LCAS VI = \ ]
(or UCAS) vy - J
{CAS tcas tcRP
UCAS ViH - —
(orLCAS) - \ \
tRAD {CPRH
tasc 1ASR
SRl | tRan tasclesl 1S ASC| [ toan tasc| | toan ’
ik - AOW AOW
Ao~Ag i ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 § AGORESS
. tACs tRRH
tcaL 1AL tcAL e tAcH
— VH -
w
ViL -
tozc
DQ1~DQs VIH — vz
(or DQe~DQ1s)
(INPUTS)  VIL - 5
toAC tREZ
taa OHR
DQ1~DQe 4,
- Hi-
(or DQs~DQ16) z DATA \
(OUTPUTS) VoL ~ VALID-2 '4
tcLz
toze tcpPa tROD
tcoD
DQ9~DQ1s vy — Hiz
(or DQ1~DQs) s %
(INPUTS)  viL - tcac tcac
tan {aA twez
toFF
tez | \DoH toHe
DQs~DQis "
VOH - Hi-Z DATA DATA
(or DQ1~DQs) VALIDA oy }__
(OUTPUTS) VoL — -
thac N tcPa
tozo OEA
™ toEZ
focH e >
VIH -
* £
ViL -
— toop
z MITSUBISHI
4 - 294 ELECTRIC



MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Hyper Page Mode Early Write Cycle

tRAS . tRP
Vu-"—__ X 3
FAS \ / \
ViL -
tcsH tHPC tRSH
tcRP tRCD tcas tcP tcas tcp tcas tcRP
ViH ~
LCAS / UCAS m \ / \ ]
viL -
{CAL tCAL
tASR tasc {ASR
R | tRan tCAH tascle_dl o toAH, tAsC les] L toAH
Ao~Ag V- ROW COLUMN-1 COLUMN-2 COLUMN-3 " row
ViL - ADDRESS ADDRESS
twes | | twen wes | | twen twes | | twen
W
tos toH tos {DH tos tOH
j—» »
DQ1~DQis DATA
(INPUTS) VALID-1
DQ1~DQ1s YOH— Hi-2

(OUTPUTS) v, —
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MITSUBISHI LSls
M5M418165BJ,TP-6,-7,-6S,-7S

HYPER PAGE MODE 16777218-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Byte Early Write Cycle

tRAS trP
N VH=-"TT"TT"71
RAS \ /
Vi =
tcsH tHPC tRSH |
tcrP ] M
>
—_— VIH —
iCAS ' \ ['
(or UCAS) wviL -
tACO tcAs tcP tCAS tcp tcAS tcrp
i - -
(or LCAS) v, —
tCAL 1CAL
ALELEN
tsh i PR, tasclesl [ 1CAH tasc k] [ 15AH tASC sl fel0AH
ViH —
ROW ROW
Ao~As viL _m ADDRESS COLUMN-1 @ COLUMN-2 @ COLUMN-3 ADDRESS
twes tWCH twes | | twCH twes | | twen
w
tos | | toH tos | | toH
DQ1~DQs vy — e
T, LN AR
(or DQs~DQte) V[ﬁ)\t;E)A-1 m v?\tlt:a ':’:”’.
(NPUTS) VL — . | .
DQ1~DQ8 /o _
{or DQo~DQ18) Hi-z
(OUTPUTS) Vo —
tos | | toH
DQe~DQte vy — TR AR TR OATA

(or DQ1~DQs) KR

(INPUTS)  viL — KX VALID-2

DQo~DQ16 yop —
{or DQ1~DQs8) H-Z
(OUTPUTS) VoL ~

MITSUBISHI
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

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

1RAS tRP
VH-—"""
RAS \ /
ViL —
tcsH R ol L lAwL -
tRCD tcas tHPRWC
tere ’H‘ [ fcas
. VH-
LCAS /UCAS M '\ / \ /
ViL -
tRAD
tRAH
tA.S_R. A 1ASC [ tCAH tasc tCAH tewt oo tash
VIH — — e
Ao~Ag ROW i i ROW
Vi - m ADDRESS COLUMN-1 COLUMN-2 ADDRESS
. o |
CWD
tRCS tcwo e ‘T e
— VIH —
W \ é \
ViL -
tRWD tcPwD
tozc
tozc s toH s tos tOH
DQi~DQis VH- HI-Z DATA > H-Z DATA
(INPUTS) / vaup-1 XY VALID-2
tcac {CAC |
ta 1AA
tcLz tciz
DQ1~DQ1s VOH = HI-Z DATAY HI-Z FP\foarax H-Z
(OUTPUTS) v, — vaLD j YA
tRAC
tooo 10PA tobd
tozo toEH
102 HI toez
tOEA
* N/ N

* MITSUBISHI :
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MITSUBISHI LSls

M5M418165BJ,TP-6,-7,-6S,-7S

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

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

J— VH=-""""1
RAS

ViL —

tRAS

trRP

\__

tcsH

- tAWL

LCAS Vib -

(or UCAS) vy —

tRCD

t

CAS

tHPRWC

UCAS ik —

(or LCAS)

s

tasr

ViL =

tcp

lcas

tcrP

tCAH

tasc CAH
-——»

ViH -
Ao~ Ag

B

viL —

COLUMN-1

COLUMN-2

tawo

tawD

tcwo

tewL

tasr

ROW
ADDRESS

1CWL] | tacs tewo

twp

ViH -

g

viL —

D~DQe vy _

tAwD

tCPWD

B

(or DQe~DQ16)
(INPUTS) VL —

DQ1~DQ8 oy _
{or DQ9~DQus)

Hi-Z

{OUTPUTS) VoL —

DQo~DQis vy, _

tozc

(or DQ1~DQs)
(INPUTS) VL =

Hi-Z

DS ¢

ton |z

T

DQo~DQ1e v, _
{or DQ1~DQs)

tCAC

Hi-Z

DATA' Hi-Z

)

tos

{DH

VALID-1

(OUTPUTS) VoL —

'0'0'0'0;0'0'0'0'0‘0;q

tRAC

fcac

DATA
VALID-2

Hi-Z DATA

tbzo

9.9.90.0.¢

)
edele20 02020220,

o

toEA

I L~ )

tooo

(e]

VALID
-2

Hi-Z

el

tcPA
tozo

toEA

toEz

’l tooo

{OEH
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Hyper Page Mode Mix Cycle (1)

tRAS P
tRWL
VH- — +
AAS \
ViL -
tcrp
tosH tHPC 1 tHPRWC
th‘; tRCD tcas tcp tcas tcP tcas
___ ____VH- ! fowL
LCAS / UCAS M / \ \ >
viL —
[GE) R
tasR tasc sc tash
M ERGE taSC o tCAH ASCl | lead W 1CAH -
Ao~A ik — ROW ROW
0~ A9 . . .
N e N e MR N o NN
tacs | wes | won tCPWD
n » tAWD
tcaL L CAL 1L tCWD
twp
— VIH -
N SRR \ ||/ N
viL —
tozc tbze
tos 1oH tos 4m—H-
|t
DQi~DQws VM- X\ DATA DATA
(INPUTS) ViL - y teac Y\ VALID-2 ' VALID-3
» R [
taa tCAC
e+
ez | IwEZ tcz
—»
DQi~DQ1s YOH = Hi-Z DATA % DATA }
(OUTPUTS) /0, vae ¥ VAR Y
tRAC 1CPA
1020 AL | oez tozo , 10EA | 10€Z 10EH
ViH C XX
OE SRHHAS
VIL — PSR

tooo

tobo
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MITSUBISH! LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

Hyper Page Mode Mix Cycle (2)
VIH —
RAS
viL =
tHPC
e VH-
LCAS/ UCAS
- [ \ / \ / \
tcp tcas 1CAS
tsc {CAH tasc 1cAH 1asc tCAH |
ViH -
Ao~As COLUMN-1 COLUMN-2 @@ COLUMN-3 @
viL - | 1
1CAL tRCH tCAL
twes tWCH
W VIH - \ /
ViL = tHCWD
tHAWD o4
tHPWD tos i t0zC
) "
DQi~DQ1s VM- HI-Z DATA Hi-Z
INPUT: - VALID-2
( S w tcac tcac
taa fe L0
tcPA tcPA
tWEZ 9 toez
DQ1~DQis YOH = 7/ /7 7 V DATA L HI-Z fDATA
(OUTPUTS) _ A / VALID-1 ¥ VALID-3
VoL Z ] K
tHCOD {oEZ tozc 1OEA
tHAOD toop ‘_" i
tHPOD
ViH —

3 o / \

* MITSUBISHI
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

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

tRAS

tRP
VIH - —
RAS \ / \
ViL -
tosH N tHPC tRSH
tCTf’ tRCD tcAS " ltep tcas tcp tcAS tCRP
. VM- X
LCAS / UCAS W \ f \ / \ /
ViL =
tRAD {CPRH
tasR
SR P fasc fe| e toAM tasC | | tcan tasc| | toan
Ao~A ViH - ROW OLUMN-1 ROw
o~Ag i ADDRESS| c - P COLUMN-2 COLUMN-3 ¢ ADDRESS
1RAL tRRH
P tRCH
w
ViL —
WEZ
tozc {RDD
tcop
DQ1~DQis VR - 3 Hi-Z
(INPUTS) - tcAC tcac tcac ez
A | wma taa toHA
N " tOFF N
tcLz {DOH toz 1oHC
DQ1~DQ1e VOH— Hi-Z DATA >__ _< paTA DATA ¥ HIi-Z DATA }_
(OUTPUTS) o, — VALID-1 iy vALID2 J VALID-3
tRAC n 10EZ IcPA tCPA
0EA »
tozo
tcHOL 106z
%] toCH 10EZ
— VH - {OEA
OE
ViL -
toEPE tOEPE l'—' tooo
MITSUBISHI
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MITSUBISHI LStis

M5M418165BJ,TP-6,-7,-6S,-7S

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

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

tAAS tRP
ViH - —
RAS \ /
viL - L
tcsH tHPC tRSH
tcRP tRCD tcas tcp tcas tcp tcas | , tcRP
R /¥
LCAS / UCAS W \ / \ V \ /
ViL — 3 A
{RAD 1CPRH
weR )| taan wsc eyl ltoaH tasc| | toan tasc| | toan 1SR
ViK —
Ao~Ag ROW . . . ROW
Vil - m ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
tRAL tRAH
tRCS tRCH
tRCS — tRCH
— VIH -
w m
ViL -
WPE IWeZ
. tbze tRDD |,
icoo
INPUTS .
( Vo tCAC tcac tcac tREZ
1AA ™ taa tonR
towz {DOH twez  [towz torFF
e toHC
DQ1~DQ1s YOH — Hi-Z bATA DATA HI-Z DATA
(OUTPUTS) vy — VALID-1 VALID-2 VALID-3
‘ tcPa tcPa
toEZ
7
— {000
* MITSUBISHI
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

RAS-only Refresh Cycle

T

VIH - b

D
>
w

ViL -

tcrP l‘—’

{RAS tRP

trRPC

’0 tcre

VH -
[CAS / UCAS M
viL -

tasr [t
oA RAH
Ao~As ROW
ADDRESS
— VIH - TR
W
ViL -
DQi~DQis VW = FZ
(INPUTS) v —
DQ1~DQ1s VOH =

——
ROW

X ADDRESS

Hi-Z

(OUTPUTS) v, —

OE

MITSUBISHI
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

(
»
1R 1RAS 1RAS WP
(«

VIH ~ 7
RAS / \ f \

vii—-—_ 14

tRPC tcsh tCHR tRec  fCSR fcHR tRPC

e _VH- 11
LCAS / UCAS / / W

ViL — .

1 7 1
M-+ tCPN

VIH -
o

ViL — b

|!FiRH

— VIH = R R e A P
W tooatesetagegelotetetntetelelels

Vil — XSS
DQi~DQis VM- SRR
(INPUTS)  yy — ' SRR AWK

ad toHC

DQi~DQ1s YOH -

\
(QUTPUTS) g, — /

tRC

tRc

tcrRP

\ U

Hi-2

o3| tASR

\

ROW
DDRES

COLUMN
ADDRESS

tRCS

AN NN A AN, )
J SRAHHXHHRHAK

-,
)

OOOO
SO
050,000 04070
DELES0.09,9.9.0.9.1

SRR

4 - 304

Amrrsualsm
EL ECTRIC



MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Hidden Refresh Cycle (Read) (Note 30)

tRC y tre
tRAS tRp | tRAS trP
VIH — =
i \ /N /
viL =
tcrp tRCD 1RSH tCHR
J—— ViH —
LCAS / UCAS \ /
viL -
trAD
tAsR
{ASR tRAH tasc tCAH
Ao~Ag Vik -~ ROW COLUMN oW
Vie — ADDRESS ADDRESS ADDRESS
tRCS
tRAL LRAH,
RCH
— ViH =
viL — m
fcoo
tozc tRDD
DQ1~DQ1s Vi -~ ; Hi-Z ,
(lNPUTS) ViL — F tREZ
{CAC tOHHH
taa toFF
tcLz toHC
DQi~DQrs YOH = Hi-2 CATAY H-Z
(OUTPUTS) yq, — ATA VALID ) i —
tRAC
toEz
tpzo fOEA
toRH tobo

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 shawn above.
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MITSUBISHI LSIs

M5M418165BJ,TP-6,-7,-6S,-7S

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

Self Refresh Cycle * (Note 31

tRP

tRASS

tRPS

VIH —
RAS / /
viL - F
tRPC
tRPC
j—> tcsr tcHs 1CRP
e _— VH-
LCAS / UCAS /
ViL — — T
tcPN
tash
|
ViH -
N ROW
Ao~Ag I ADDRESSX
vie -
tRAH
——]
trRcH tRCcs
W VIH —
ViL -
tROD
teoo
DQ1~DQhs Vik=
(lNPUTS) ViL —

DQ1~DQis YOH — y

(QUTPUTS) v —

Hi-Z

— ViK —

viL —

4 - 306
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MITSUBISHI LSis

M5M418165BJ,TP-6,-7,-6S,-7S

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 -6S/ -7S. The other characteristics and requirements than the below are same
as normal devices.

ELECTRICAL CHARACTERISTICS (Ta=0 ~ 70°C, Vcc=5.0V £10%, Vss=0V, unless otherwise noted) (Note 2)

Limits ]
iti it
Symbol Parameter Test conditions Min Ty Max Un

EAS cycling CAS=0.2V or
CAS before RAS refresh cycling

Average supply current Ws=0.2V or 2Vce-0.2V
fcceav) | from Vec M5M418165B (S) | OE=0.2V or 2Vce-0.2V 500 uA
Extended refresh mode Ao~A9=0.2V or 2Vcc-0.2V

tREF=128ms, output open
tRAS=tRASMiIn~1 1S

Average supply current
Iccaavy | from Vee M5M418165B (S) RAS=CAS=0.2V 400 uA
Self-refresh cycle

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

Limits
Symbol Parameter M5M418165B-6S | M5M4181658-7S Unit
Min Max Min Max
tRASS Self refresh RAS low pulse width 100 100 us
tRPS Self refresh RAS high precharge time 110 130 ns
tcHs Self refresh RAS hold time - 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

tSN=16.4ms.
NS tsN
-------------- IERL =TT
;v_/
s OSTHBIER TS

(2) In case of burst refresh

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

NS SN
Bl m i [ m Il
~ At
BURST REFRESH 1024 cycles 1024 cycies BURST REFRESH
< 1K/ 16.4ms > < 1K/ 16.4ms >
MITSUBISHI

ELECTRIC 4-307



