M5M4V16165BTP-6,-7,-6S,-7S

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

MITSUBISHI LSIs

DESCRIPTION

This is a family 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
dissipation, and low costs are essential.

The use of double-layer aluminum process combined with
triple-well CMOS technology and a single-transistor dynamic
storage stacked capacitor cell provide high circuit density at
reduced costs. Multiplexed address inputs permit both a reduction
in pins and an increase in system densities.

FEATURES
RAS CAS |Address | OFE Cycle | Power
access | access | access | access B dissipa-
Type name time time time time time tion

(max.ns) | (max.ns} | {max.ns) | (max.ns) { (min.ns) |(typ.mW)

M5M4V16165BTP-6,-6S| 60 15 30 15 110 { 285

|MsmavistesBTP-7, 78| 70 20 35 20 130 | 255

#Standard 50 pin TSOP
eSingle 3.3V 0.3V supply
#Low stand-by power dissipation
1.8mW (Max) --------=----------ooomo- CMOS Input level
e Low operating power dissipation
M5M4V16165BTP-6,-6S ------------------ 345.0mW (Max)
M5M4V16165BTP-7,-7S --------- ommmeee- 310.0mW (Max)
eHyper-page mode, Read-modify-write, RAS-only refresh
CAS before RAS refresh, Hidden refresh capabilities
o Early-write mode and OE to control output buffer impedance
All inputs, output TTL compatible and low capacitance
94096 refresh cycles every 64ms (Ao~A11)

APPLICATION

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

PIN DESCRIPTION

Pin name Function

Ao~A11 Address inputs

DQ1~DQ1s | Data inputs/outputs
RAS Row address strobe input
UCAS gcﬁgﬁnbg:i‘ij?gsnsugt'robe input
LcAs légm(rer:nb‘alzi%fgsnstrgt'robe input
w Write control input
OE Quitput enable input -
Vee Power supply (+3.3V)

Vss Ground (0V)

B L249425 0029180 TOD WM

PIN CONFIGURATION (TOP VIEW)

vee 1 ~ [s0] vss
DQ1 [2] 4] DQ1e
DQ2 [3] ] DQ1s
DQs (7] [a7] DQn4
DQ4 5] %] DQ1a
vee [g] (] Vss
DAs [7] [+4] DQ12
DGs [=] 23] DQ11
pa7 (3] 2] pao
D8 [1o] 41] DQ9
NC [i] § %] NC

12 2 39

13 a; 38

14 - a7
NC [is] § [35] NC
NC 3 [Ew©es
w [34] UCAS
FAS % oF
A1 32| A9
A10 [s1] As
A0 [21] (%] A7
A1 [z2 ] A6
A2 E 28| A5
A3 [e4] 27} A4
vee [25] [25] vss

Outline S50P3W-L (400mil TSOP Normal Bend)

NC : NO CONNECTION
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M5M4V16165BTP-6,-7,-6S,~7S

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

FUNCTION
The M5M4V16165BTP provide, in addition to normal read, write, hyper page mode, RAS-only refresh, and delayed-write. The input
and read-modify-write operations, a number of other functions, e.g., conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Operation — lants — — Input/Outpuﬁ
4 RAS | LCAS | UCAS W OE |Dpo1-Dos|pos-pone)

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 FAS N VCe (3.3V)
LOWER BYTE CONTROL _____ CLOCK GENERATOR
COLUMN ADDRESS LCAS CIRCUIT VSS (0V)
STROBE INPUT T 0
UPPER BYTE CONTROL UCAS LOWER gz i
COLUMN ADDRESS 3Bk pa1
-
it sywerea | (283 a0
ineUT W i T ! ¢ | LowER DATA
—3 ' + [ INPUTS/OUTPUTS
LGS ; :
§ P E <—+O DQs
A0~A7 L 25 =
l - A
o COLUMN DECODER —
IO . I 1 B ) wZ a1
A2 L Lollpfg 2E DQe
SENSE REFRESH 1l 223
A3 =05 AMPLIFIER & | /O CONTROL - @ ; DQio
A4 2o — I ! i \UPPER DATA
As 23 « — ' i [INPUTS / OUTPUTS
ADDRESS INPUTS{ Ao Ca b sz Sg 5 !
a7 x50 S MEMORY CELL & < | |f—Onass
A 2| an] & (16777216BITS) 33T
Ao g I
A10 < SE OUTPUT ENABLE
A1 O INPUT
M k249825 0029181 947 N
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M5M4V16165BTP-6,-7,-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 \
Vi Input voltage With respect to Vss -0.5~4.6 \
Vo Output voltage : -0.5~4.6 \4
lo Quitput current 50 mA
Pd Power dissipation Ta=25"C 1000 . mwW
Topr Operating temperature 0~70 c
Tsig Storage temperature -65 ~ 150 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits
P .
Symbol arameter in Nom | Max Unit
Vce Supply voltage 3.0 3.3 3.6 \'J
Vss Supply voltage 0 0 0 \
VIH High-level input voltage, all inputs 2.0 VCC+0.3 )
ViL Low-level input voltage, all inputs -0.3 0.8 \
Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0~707C, Vcc=3.3V£0.3V, Vss=0V, unless otherwise noted) (Note 2)
- Limits .
Symbol Parameter Test conditions Min Typ Max Unit
VoH High-level output voitage loH=-2.0mA 2.4 Vee Vv
VoL Low-level output voltage loL=2.0mA 0 0.4 v
loz Off-state ouiput current Q floating OV <Vout = Vce -10 10 2A
I Input current OV=VINSVEC+0.3V, Other inputs pins=0V -10 10 KA
Average supply current | M5Mav161658-6,6S | RAS, CAS cycling 95
Icciavy | from Ve, operating tRC=twe=min. mA
(Note 3,4,5) M5M4V161658-7,-7S | output open 85
Supply current from Vcc, stand-by ~ (Note 6) | RAS= CAS =Vii, output open 2
lcce M5M4V161658-6,7 | RAS= CASzVcc -0.2V, output open 0.5 mA
MsM4V161658-65,78 | RAS= CAS=zVce -0.2V, output open 0.15
Average supply current | M5M4V16165B-6,-68 | RAS cycling, CAS=ViH 95
lccatav) | fram Ve, refreshing tRc=min. mA
(Note 3,5) |M5MaV16165B-7,-75 | output open 85
#xﬁ:a e SUpPly Current | Memav161658-6,68 | RAS=ViL, CAS cycling 130
Iccaav) . . tpc=min, mA
Hyper-Page-Mode
(Note 3,4,5) [MBM4V16165B-7,.7s | Output open 110
Al — P
f,;ﬁ:a éecsupply oument | MsMav161658-6,65 | GAS before RAS refresh cycling 95
] 'cceav) | GAS before RAS refresh tro=min, mA
mode (Note 3) M5M4V16165B-7,-7S | output open a5

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 obtained with the output open.
5: Column address can be changed once or iess while RAS=VIL and LCAS/UCAS=VIH .

M b249825 0029182 643 WM
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M5M4V16165BTP-6,-7,-6S,-7S

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

CAPACITANCE (Ta=00~70C, Vce=3.3V10.3V, Vss=0V, unless otherwise noted)

Symbol Parameter Test conditiops i L_'I',; ';S Wi Unit
Ci(a Input capacitance, address inputs 5 pF
Ci©8 | Input capacitance, OE input VizVss 7 pF
C1w) Input capacitance, write control input f=1MHz 7 pF
Ci®AS)_| Input capacitance, RAS.input Vi=25mVims 7 pF
Ci(TAS) | Input capacitance, CAS input 7 pF
Ci/o Input/Qutput capacitance, data ports 8 pF

SWITCHING CHARACTERISTICS (Ta=00~70'C, Vce=3.3V+0.3V, Vss=0V, unless otherwise noted, see notes 6,14,15)
Limits
Symbol Parameter M5M4V16165B-6,-65 | M5MAV161658-7,-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
tcra Access time from CAS precharge (Note 7,11) 35 40 ns
toEA Access time from OE (Note 7) 15 20 ns
toHe Output hold time from CAS 5 5 ns
tonR Qutput hold time from RAS (Note13) | 5 5 ns
oLz Qutput low impedance time from CAS low (Note 7) 5 5 ns
toez Output disable time after OE high (Note 12) | o 15 0 20 ns
tWEZ Qutput disable time after WE high (Note 12) 0 15 0 20 ns
toFF Output disable time after CAS high (Note 12,13) | 0 15 0 20 ns
{REZ Quiput 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). o
Note the RAS may be cycled during the initial pause . And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater than 64ms)
of RAS inactivity before proper device operation is achieved.
7: Measured with a load circuit equivalent to VOH=2.4V(IOH=-2mA) / VOL=0.4V(I0L=2mA} load 100pF.
The reference 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 tCPZ tCP{max).
9: Assumes that IRCD 5 tRCD(max) and 1RAD =<tRAD(max). It TRCD or tRAD is greater than the maximum recommended value shown in this table, IRAC
will increase by amaunt that IRCD exceeds the value shown.
10: Assumes that tRAD = tRAD(max) and tASC < tASC(max).
11: Assumes that 1CP < tCP(max) and tASC = tASC(max).
12: t10EZ(max), IWEZ{max), tOFF(max) and tREZ{max) defines the time at which the output achieves the high impedance state ( IOUT |£10uA |)
and is not reference to VOH(min) or VOL(max).
13: Output is disabled after both RAS and TAS go to high.
B L2493825 00291483 71T A
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M5M4V16165BTP-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=3.3V1+0.3V, Vss=0V, unless otherwise noted, see notes 14,15)

Limits
l Symbol Parameter M5M4V16165B-6,6S |M5MaV161658-7,7s | Unit
Min Max Min Max
{REF Refresh cycle time -6, -7 ) 64 64 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
1CRP Delay time, CAS high to RAS low 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 ns
CPN CAS high pulse width 10 10 ’ ns
tRAD Column address delay time from RAS low {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 13 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
tbzo Delay time, data to OE low (Note 19) 0 0 ‘ns
tRDD Delay time, RAS high to data (Note 20) 15 20 ns
1cob Delay time, CAS high to data (Note 20) 15 20 ns
tobp Delay time, OE high to data (Note20) | 15 20 ns
tr 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 signais.
16: tRCD(max) is specified as a reference point only. If tRCD is less than IRCD(max), access time is tRAC. If IRCD is greater than tRCD(max), access time is
controlied exclusively by tCAC or 1AA.
. 17: tRAD(max) is specified as a reference point only. If tRAD = tRAD(max) and tASC <1ASC(max), access time is controlled exclusively by tAA.
18: taSC(max) is specified as a reference point only. If tRCD = tRCD(max) and tASC =tASC(max), access time s controlled exclusively by ICAC.
19: Either tDZC or 1DZO must be satisfied.
20: Either tRDD or tcDD or tODD must be satisfied.
21: {T is measured between VIH(min) and ViL{max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M4V161658-6,-65 | MSM4V16165B-7,-7S Unit
' Min Max Min Max
tRC Read cycle time 110 130 ns
fRAS RAS low pulse width 60 | 10000 70 | 10000 ns
tcAs CAS low pulse width 10 | 10000 13 | 10000 ns
tosH CAS hold time after RAS low 48 55 ns
tRsH RAS hold time after CAS low 15 20 ns
tRCS Read setup time before CAS fow 0 0 ns
tRCH Read hold time after CAS high (Note 22) 0 0 ns
{RAH Read hold time after RAS high (Note 22) 10 10 ns
1RAL Column address to RAS hold time 30 35 ns
fCAL Column address to CAS hold time 18 23 ns
torH RAS hold time after GE low 15 . 20 ns
tOCH CAS hold time after OE low 15 20 ns

Note 22: Either tRCH or tRRH must be satistied for a read cycle.

B L2498e5 0029184 L5 WM
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M5M4V16165BTP-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 M5M4V161656-6,-6S | M5MAV16165B-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
tesH CAS hald 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
wp Write pulse width 10 13 ns
tos Data setup time before CAS low or W tow 0 0 ns
1oH Data hold time after CAS low or W low 10 13 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M4V161658-6,-63 | MSMAV16165B-7-7S|  Unit
Min Max Min Max
tRWC Read write/read modify write cycle time (Note 23) | 133 161 ns
tRAS RAS low puise width 89 | 10000 | 107 | 10000 ns
tcas CAS low pulse width 44 110000 | 57 | 10000 ns
tcsH CAS hold time after RAS low 82 99 ns
IRSH RAS hold time after CAS low 44 57 ns
tRCS Read setup time before CAS low 0 0 ns
tCWD Delay time, CAS low to W low i (Note24) | 32 42 ns
tAWD Delay time, RAS low to W low (Note24) | 77 92 ns
tAWD Delay time, address to W low (Note 24) 47 57 ns
tOEH OE hold time after W low ' 15 20 ns

Note 23: tRWC s specified as tRWC(min)=tRAC(max)+t0DD(min)+tRWL{min)+tRP{min)+41T.
24: twes, towp, tRWD and tAWD and, tCPWD are specified as reference points only. If tWCSZtwcs(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. If tCWDZtCWD(min), tRWD ZtRWD(min), tAWDZtAWD(min) and {CPWDZ {CPWD(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.
It neither of the above condition (defayed write) of the DQ (at access time and until CAS or OE goes back to ViH) is Indeterminate.

B L249825 0029145 592 MR
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M5M4V16165BTP-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-Write Cycle, Read Write Mix Cycle, Hi-Z control by OF or W) (Note 25)

Limits
Symbol Parameter M5M4V16165B-6,-63 | M5SMAV16165B-7,-7S Unit
Min Max Min Max
tHec Hyper page mode read/write cycle time 25 30 ns
tHPRWC Hyper page mode read write/read modify write cycle time 66 79 ns
tooH Output hold time from CAS low 5 5 ns
tRAS RAS low pulse width for read write cycle {Note 26) 77 _|[100000] 92 {100000 ns
tcp CAS high pulse width (Note 27) 10 18 13 18 ns
CPRH RAS hold time after CAS precharge 35 40 ns
tcPwh Delay time, CAS precharge to W low (Note24) | 52 62 ns
teHoL Hold time to maintain the data Hi-Z until CAS access 7 7 ns
foEPE OE Pulse width (Hi-Z control) 7 7 ns
WPE W Pulse width (Hi-Z control) 7 7 ns
tHewD Delay time, CAS low to W low_after read 32 42 ns
tHAWD Delay time, address to W low _after read 62 72 ns
tHPWD Delay time, CAS precharge to W low after read 72 82 ns
tHCOD Delay time, CAS fow to OE high after read 15 20 ns
tHAOD Delay time, address to OE high after read 30 35 ns
tHPOD Delay time, CAS precharge 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: {CP(max) is specified as a reference point only.
CAS before RAS Refresh Cycle (Note 28)
Limits
Symbol Parameter M5M4V16165B-6,-6S |M5M4V16165B-7,.7s | Unit
Min Max Min Max
tCSR’ ‘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 cycles are necessary for proper operation of CAS before BAS rsfresh mode.

B L249825 00291486 429 W
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M5M4V16165BTP-6,-7,-6S,-7S

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

Timing Diagrams (Note 29)
Read Cycle

- m

Indicates the don't care input.
VIH{min)=2 VINS VIH(max) of VIL(min)SVINSVIL(max)

% Indicates the invalid output.

M L2u49825 0029187 365 M
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RC
tRAS tap
VIH - Y
RAS \ / \
viL —
tCsH
tcrP tRCD tRSH tcRP
1CAS
— — VH-
LCAS / UCAS \ /
ViL =
tRAD tRAL
» tcAL "
task ¢ SR
SR | |tan tASC, tcaH .
VIH = RSOGO row COLUMN ROW
~ OO
Ah XXX XN ADDRESS, ADDRESS % ADDRESS
tRcs tRRH
» —> tACH
— VIH =
w SRS R
viL —
tozc .
tROD
VIH — RRTSR RS
DQ1~DQ1s RIS HI-Z A
(INPUTS)  WiL — OO wez ¥
tREZ
tc;lxc o
LC ToHC
toLz . toHA
DQi~DQe VOH - Hi-Z W \
- Hi-Z
DATA VALID
(OUTPUTS) VoL - ‘@ )
tRAC
tpzo tOEA, toEZ
tOCH tooo
— ViH—
S B3
ViL =
tomH
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M5M4V16165BTP-6,-7,-6S,-7S

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

Byte Read Cycle

tRC N
tRAS tRP
— VIH —
N / \
ViL =
tcsH tCRP
tcRP tRCD tRSH
—_— VIH —
LCAS
(or UCAS) i —
tcAs
UCAS ViH — f
(or LCAS) vy —
tRAD tRAL
tash tCAL task
tRAH »
e o3 tASC' tcAH —
Ao~At1 V- ROW COLUMN oW
ViL — IADDRESS ADDRESS ADDRESS
tRRH
tRCS
—» tRCH
_ VIH —
w
viL —
DQ1~DQs "
(INPUTS) Vi —
DQ1~DQ8 vy _ )
(or DQe~DQ16) Hi-Z
(OUTPUTS) VoL —
toze tcop
tRDD
DQe~DQ1s vy — ,
(or DQ1~DQs) ;, Hi-2
(INPUTS) ViL— tREZ N
 teac toHR ¥ twez
taa tOFF
DQs~DQ toLz toHC |
9~DQ16 oy _ 4 r .
Hi-Z -
{or DQ1~DQs) ’ DATA VALID HiZ
(OUTPUTS) VoL — A
tRAC
. » toEZ
tozo toEA
tocH le—»| toDD
{ORH
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M5M4V16165BTP-6,-7,-6S,-7S

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

Early Write Cycle
twe
trAS tRP
VIH -
e \ S\
ViL -
tcsH
tcrP tRCD ‘ tRSH N tchp
tcas
_— —VH-
LCAS / UCAS \ Z
ViL —
tasr
tash tRAH SC {CAH >
l—>] !
Ao~Att ViH - ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS

tWCH
w
toH
DQ1~DQ1s VH -
DATA VALID
(INPUTS) ViL -
DQ1~DQie VOH— HI-Z

(OUTPUTS) VoL —

OE

B k249825 0029189 138 MR
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M5M4V16165BTP-6,-7,-6S,-7S

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

Byte Early Write Cycle

twe
tRAS tRP

JER— VIk=-—""
RAS \ / \

ViL —

tCsH
TT_P’ tRCD 1RSH
LCAS ViH -
(or UCAS) vy —
tcas tcRp
ucas ViH -~ \ /
(or LCAS) ViL —
tasc tash
'tA‘S_FL | tRAH o foAH | . vl

Ao~A11 Vi ROW COLUMN ROW

ViL - ADDRESS ADDRESS | ADDRESS

IWCH
w
DQ1~DQs -
(or DQe~DQ 16}
(INPUTS)  VIL -
DQ1~DQs VOH — HI-Z
(or DQo~DQ1e)
(OUTPUTS) VoL -
ool o

DQo~DQ1e vy _
{or DQ1~DQs) DATA VALID
(INPUTS)  wviL — S885 NS

DQe~DQ18 o _ ,
(or DQ1~DQs) Hi-z
(OUTPUTS) VoL —

— VIH -~

viL —~

B L249825 0029190 957 W

MITSUBISHI
ELECTRIC ' 5~ 269



MITSUBISHI LSIs

‘M5M4V16165BTP-6,-7,-6S,-7S

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

Delayed Write Cycle

twe
tRAS tap
VIH — =
RAS \ /
ViL —
tcsH tcRP
tcap {RCD {RsH
tcas
- Y VH-~
LCAS / UCAS \
ViL = \
tasc
JasR {RAH 2 e tCAH —}e- tasr
po~hn T ROW COLUMN v
ViL — ADDRESS ADDRESS ADDRESS
towl
" tRWL
RCS twp
— VIH —
W
ViL —
tweH
Dz tos
t ‘_C. 0e tOH
VIH - .
DQi~DQrs ' X Hi-Z / DATA
(INPUTS) i — s Y VALID
telz
DQ1~DQ1e VOH — Hi-Z y N Hi-Z
(QUTPUTS) yq — X A
{OEH
tobo
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M5M4V16165BTP-6,-7,-6S,-7S

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

Byte Delayed Write Cycle

RAS

LCAS
(or UCAS)

ucas
(or LCAS)

Ao~An

z|

DQ1~DQs

H -
(or DQe~DQ1s)

(INPUTS)

tRAS

tRP

VH - =

- \

tcsH

tcRP

tRCD

tRSH

VIH —
ViL -

tcas

{CRP

ViL —

tasr tRAH

tasc

fCAH

tAsR

ViL - ADDRESS

COLUMN
ADDRESS

ROW
ADDRESS

tRCS

ViH ~
ViL =

ViL —

DQ1~DQs VoH

(or DQo~DQ1s)

Hi-Z

(QUTPUTS) VoL —

DQo~DQ1s VIH -
{or DQ1~DQe)

(INPUTS)

ViL —

DQo~DQ16 oy

(or DQ1~DQs)

Hi-Z

t

IWCH

DZC

\ Hi-Z

tcLz

&

{DH

DATA
VALID

Hi-Z

(QUTPUTS) VoL —

ViH — 37
R
SO E O e E e dw
LBl € 0.5 0. 4. 0:9.0.4.0. 4.

tobp

tOEH
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS tRP
VH=-"
RAS \ / \
viL -
tCSH . tcrP
fcrp RCD tRSH
‘ tcas .
VH -
coms s, 5288 \ /
ViL — tRAD
tASR tRAH tasr
Wy tasc e toAH > AN
Ao~A11 Vin— ROW COLUMN oW
ViL — ADDRESS ADDRESS ADDRESS
{AWD tcwL
fRes fowp . tRwL
[ tRWD twp _
- VIH — T
W - \ FE PO Te e
toze oS toH
' VIK = "
DQ1~DQus Hi-Z
DATA VALID
(NPUTS) vy — 4 tcac @ ;
taa
tez
DQ1~DQis YOH = Hi-Z DATA\ HI-Z
(QUTPUTS) g, — vaLIDY
» tODD OEH
toez
OE

B L249825 0029193 b9 WM

x MITSUBISHI
5-272 ELECTRIC




MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

Byte Read-Write, Read-Modify-Write Cycle

- VIH -
RAS

viL ~
LCAS ViH -
(or UCAS) vy -
UCAS Vi ~
(orLCAS) , —

VIH —
Ao~A11

ViL —
— VIH -
w

viL -
DQ1~DQs =
{or DQe~DAQu1s)
(INPUTS) VL -
DQ1~DQs you -
(or DQe~DQ16)
(OUTPUTS) VoL ~
DQe~DQ16 iy —
{or DQ1~DQs)
{INPUTS)  viL -

DQe~DQ16 v —
{or DQ1~DQs)
(OUTPUTS) VoL -

OE

M 249825 0029194 575 I

tRWC
tRAS {RP
tCsH
tCRPle tRCD . tRSH
tcas L, | tcrp
Ind
\ /
tRAD
tasr tasA
SR tRAH tasc tCAH A
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
LAWD towL
tRcs . towod tRWL
RWD
twp
Hi-Z
DS [ IoH
tozc
§ HiZ § DATA VALID
tcac
taa
tcLz
Hi-Z DATA Hi-Z
VALD
1RAC tooo
toEH
toez

&

%% 3
ot e et
a e tetete b ke

9

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

Hyper Page Mode Read Cycle
tras tRP
Vi —
RAS \
VIL =
tcsH tHPC tRSH
toRp tRCD tcAs tcp tcas tor tcAS
- ——VH- r .
LCAS / UCAS \ / \ / \ /
viL —
tRAD tcPRH
tasm| | tasc tasc tAsR
MENGLN tasC sl L ICAH oo | foAH fsel tcaH
Ao~A ViH — \ ROW ROW
~A1l
Vit _@ ADDRESS @ COLUMN-1 COLUMN-2 y COLUMN-3 x ADDRESS
tRCS tRRH
tcAL tcAL tcaL — tRCH
— VIH =
W r
VIL —
twez
toze
> tROD
tcDD
DQi~DQ1e V™M~ Y HiZ
(INPUTS) _ Y \
Vi tcAC tcac tcAC Rz
tAA taa taa toHR
oLz ' ' ioFF
DOH DOH
S 1OHC
DQi~DQrs YOH~ Hi-Z DATA DATA DATA
(OUTPUTS) yo — VALID-1 VALID-2 VALID-3 ) ;
[ tora tcPa
#
{OEZ
. i
|n—- tobo
B 249825 0029195 431 M
MITSUBISHI
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MITSUBISHI LSis

M5M4V16165BTP-6,-7,-6S,-7S

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

Hyper Page Mode Byte Read Cycle

tRAS trP
— VIiH -
& \ [\
ViL —
fesH tHPc tRSH
toRP RCD tcp 1cAs tcp
-
LCAS ViH - \ Z
(or UCAS) vy -
toAs tcas toRp
UCAS Vi — \ / \ /
(or LCAS) . -
tRAD 1CPRH
SR | | tRaH tcaH tasc| | tcaH tASC | | tcAH tash
e 1ASC —> —
Ao~A - Row COLUMN-1 COLUMN-2 COLUMN-3 ROW
T - ADDRESS ] ADDRESS
., tACs RRH
fcaL teaL tcal. le—> tRCH
—— ViH —
" o s
vit- | tozc
DQ1~DQs \
VIH — - N
{or DQa~DQ 16} } H-Z {
(INPUTS) VIL-—
tcac 'RIEZ
tAA " OHR
DQ1~DQs gy )
- Hi-Z
{or DQe~DQ18) V%Té\ . \
(OUTPUTS) VoL — oLz -
1 tROD
toze CPA M
tcoD
DQo~DQ1s vy — '
Hi-Z
e B G
(INPUTS) v = {CcAC fcAC R
taa taA tWEZ
iy tOFF
tDOH
tcLz toHC
DQs~DA6 vou Hi-Z DATA DATA }_
{or DQ1~DQe) VALID-1 VALID-3
(OUTPUTS) VoL —
tRAC tcPa
tDzZO toEA
| toEZ
tocH ¥
VIH'=
o s
Vit —
— topD
I L249825 00291586 376 W
MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

Hyper Page Mode Early Write Cycle

tRAS tap
ViH-"" |\
RAS \ /
ViL — .
tCSH tHPC tRSH
tcap tRcD tcas tcp tcas tcp tcas tcrp
ViH —
LCAS / UCAS w \ / \ ] \ /
ViL — X
1CAL tcAL |
tASR tasc tAsR
o {RAH o tCAH 1ASC je—] {CAH 1ASC sl tCAH
po~An T @ ROW @ COLUMN-1 COLUMN-2 @ COLUMN-3 Row
ViL - ADDRESS ADDRESS
twes tweH twes tWCH twes tweH
W
tos tDH tos tOH tos {DH
DQ1~DQi1s Vi~ X 2% %% DATA
(INPUTS) vy — RRHKKRIEEERLKHKIY. VALID-1
DQ1~DQ1s VoH — Hi-z
(OUTPUTS) yq, —
OE

M tcu9825 0029197 20y A

Amrrsuslsm
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

Hyper Page Mode Byte Early Write Cycle

— VH-""""

ViL —

[cas ™~

(or UCAS) vy —

UCAS ViH —
(or LCAS) v —

ViH —
Ao~An

ViL —
— VIH—
w

ViL —
DQi~DQs
(or DQe~DQu1s)
(INPUTS) ViIL—

DQ1~DQ8 o _

tRAS

tRP

\_

1ASR I tRAH

ROW
ADDRESS

tASC e 1CAH

fcAL

tcsH tHPC 1RSH
tcre i
|
S N/
tReD tcas top tcas tcp tcas tcRP

1CAL

tAsc tcAH

@ COLUMN-1 @ COLUMN-2 @ COLUMN-3

twes tWCH

tASC j—nt L)

twes tweH

M tASR N

——
ROW
ADDRESS
) S

tos toH

DATA
VALID-1

(or DQe~DQ16) Az
(QUTPUTS) VoL —
tos | | tDH
—

DQo~DQ18 vy —
{or DQ1~DQs) Vﬁﬁﬁg
(INPUTS)  ViL — KX I I I XD
DQo~D

Qo~DQ18 oy . HiZ

{or DQ1~DQs)
(OUTPUTS) VoL —

B 249825 0029198

140
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MITSUBISHI LSIs

M5M4V16165BTP-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

RAS

Vit —

1

— —VH-—
LCAS/UCAS

viL =

VIH -
Ao~A11

ViL —
— VIH —
w

viL —
DQi~DQ1s ViH —
(INPUTS) L ~
DQi~DQie YOH—

(QUTPUTS) yq, —

tRAS tRP
VIH — !\ / ‘
tesH L
tRCD tcas - tHPRWC CRP
terP "" tcp tcas i
tRAD
USR] LA, tascle] koA LSS e tean Y feo{ tasm
—
ROW ROW
COLUMN-1 COLUMN-2
SR o R
tawp tewlL tawp
tRCS, tcwD ¥ | tRCS & towo
> twe
fRWD 1CPWD
toze
toze 105 —sile-je_12H ¢ | 105 toH
Hi-Z . DATA X Hi-Z F | pata
{ X VALID-1 / VALID-2
{CAC tcac {
tAA tAA
toLz —siletoLz
Hi-Z DATAY Hi-Z DATA Hi-Z
vALD } VALID }
14 -2
1l topD ¢ 1cPa J tobo
tozo 1OEH
toEz toEZ

B L249825 0029199 087 W

toEA
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MITSUBISHI LSlIs

M5M4V16165BTP-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

tRAS trP
N VH=-""""7%
s \ /o
viL —
tosH ¥ tRWL
tcrp
-
cas M-
{or UCAS) wviL—
1RCD tcas HPRWG
* icp tcas terp
UCAS ViH — \ / \ /
(or LCAS) vy =
tRAD
tASR tRAH t
—H [— C e teAH » Jﬁct 1oAH 1—+CWL I tasR
VIH ~ ———
Ao~At1 ROwW y ROW
Vil — m ADDRESS @ COLUMN-1 COLUMN-2 @@ ADDRESS
1AWD tawp
RCS towd WL | trcs —sHe tcwp
twp twe
— VIH —
" \ \ BB
ViL — K
tRWD tcPwD
DQi~DQs vy
{or DQe~DQ18) §
(INPUTS) VIL —
DQI~DQs vy _ Hi-Z
(or DQe~DQ1s) =
(OUTPUTS) VoL —
tozc A toH R tozc oS e toH
DQo~DQ16 vy — _ ! )
{or DQ1~DQs) ¢ aik V2CE1 ' uli Vﬂf.gfz m
(INPUTS) wviL - fcac | fcac
tan taa
teLz »le—tcLz
DQs~DQs you _ ' ) i i
{or DQ1~DQs) Hi-z oarel Hiz { VALID HZ
(OUTPUTS) VoL - e i R A,
A |+ tooo 1cpA toop
t0zo , tOEA tbzo tOEH
toEZ vy toEz
M LZ245825 0029200 629 A
AMITSUBISHI
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

Hyper Page Mode Mix Cycle (1)

VIH ~
RAS

viL —
—  — VH-
LCAS /UCAS

Vit —
: VIH —
Ao~A11

viL -
— VIH -~

W IH

viL =
DQ1~DQrs V¥ -
(INPUTS) vy —
DQ1~DQi1e Vo —

(OUTPUTS) 0 —

M L2u49825 0029201 565 W

5-280

tRAS trP
tRWL
——-—,\ »
1CRP
tosH tHPC N tHPRWC
tcap tRCD 1CAS tcP tcas | Ltep tcas
5 [\ \ =y
) {RAD
tasR tasc tasc tasR
o] | tRaH tasc ke [ 1CAH ad ‘tCAH tCAH )
—
0 G o GO O v
COLUMN-1 COLUMN-2 COLUMN-3
ADDR
m ADDRESS ‘ \ DRESS
tRCS wes | |wen tCPWD
tawp
fCAL L CAL tcwo
R \ ||/ N
tozc s | L1OH Ipzc wos tDH
o
DATA DATA
y YA vaLID-2 VALID-3
tcac taa
taa tCAC :
tez | twez tcLz
Hi-Z TA % foATA |
valio } vALID }
-1 -3
tRAC tcPa
tzo EA. toEZ tozo , 10EA | 1OEZ toEH
tocH \ E
tooD tooD
MITSUBISHI
ELECTRIC




| MITSUBISHI LSls

M5M4V16165BTP-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 —

VIH —
LCAS /UCAS

ViL =

ViH —
Ao~A11

ViL —
— VIH ~

ViL =
DQi~Dars VM=
(INPUTS) vy —
DQ1~DQ1e VOH =
(OUTPUTS) v,
— VIH —
OE

ViL -

tHPC

4
/ \ / \ / \
: tcP tcas | tcas
tasc tca tasc tcaH tASG tcaH
y
m@ COLUMN-1 COLUMN-2 @ COLUMN-3 @
X
tcAL tRCH fcAL
twes TWCH
tHCWD \ /
tHAWD
1DH
HPWD tos 7] toze
¢ —>|
Hi-Z f DATA Hi-Z
\ VALID-2 y
tcac N i tcac
taa i taa
tcPA tcPa
IWEZ j-9| teLz
g A J VALID-1 f VALID-3
tHCOD toez 170 toea
tHAOD toDD ‘_’|
tHPOD
i N
B L249825 0029202 471 W
MITSUBISHI
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MITSUBISHI LSls

M5M4V16165BTP-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)

tAAs tRP
VIH — ) f
RAS \ / \
viL — . :
tesH tHPC tRSH
torp tRGD tcas fcp 10AS top toas terp |
— V- \
LCAS / UCAS . \ f \ / \ /
viL —
1RAD 1CPRH N
SR
“Sf’ BAHL el e toAH t:ff, tcAH tasc | toan
Ao~A V- ROW COLUMN x]x Row
o~A11 i ADDRESS| -1 COLUMN-2 COLUMN-3 ADDRESS
1
1RAL 1RRH
, IRcs , — 1ren
B
ViL —
: tWEZ
toze tRDD
tcoo
DQi~Dais VIH - m Hi-Z
INPUTS _ {CAC tcac
( ) v teac ez
tAA | 1AA toHR
N i toFF
tcLz 1DOH to
{0 tonc ||
DQ1~DQ1s VOH ~ Hi-Z pata Y| | floama ) DATA X H-Z DATA ‘}_
(OUTPUTS) v, VALID-1 VALID ) VALID-2 ) VALID-3
IRAC toEz cPA {CPA
tbzo
’ N tcHoL ooz
tocH toez i
_ Vi — TR Sy tOEA
O RRRAILHHAIAHHAXL L AR &
VIL — LSS
toere toEPE tonp

B L2u9825 0029203 336 W

x MITSUBISHI
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MITSUBISHI LSIs

M5M4V16165BTP-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)

tRAS tRP
VH - Y
RAS \ / \
ViL —
tCsH tHPC tRSH
tcrRP {RCD tcAs tcp tcas tcp teas | | tCRP
VH - — '
LCAS / UCAS m \ / \ / \ /
viL = 7
tRAD tCPRH
tasR
o 1 IRAH tASC Je_y| L IOAH tasc | toan tasc/ | toad tasR
VIH —
Ao~An ROwW . " ' AOW
ViL— m ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
tRAL tRAH
1RCS tRCH
» tRCS | tRCH
— VIH —
" SRS REEess
ViL —
twez
twPE \
tozc | tROD
" tcbD
DQ1~DQs VIH = - Hi-Z 4
NP
(INPUTS) - 4 toac teac teac , tREZ )
1AA taa taa | toHR
tcLz o tWwez |tz toFF
> toHC
DQi~DQ1s VOH - Hi-Z DATA }@ DATA HI-Z DATA >_
(OUTPUTS) v, — VALID-1 VALID-2 \ VALID-3
1RAC — toPa 1cPA
tbzo
(N 10EZ
tocH | ¢
— ViH =
- =
Vit =
—» 100D

_ I L245825 DO29204 274 M

MITSUBISHI
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

monly Refresh Cycle
tRC
tRAS : tRP
. VIH -
s | A N
ViL — \
trRPC

tchp ) n—bl IH tCRP
VIH=-

LCAS / UCAS ‘ ‘@
ViL -

tAsR RAH
o ! tASR je-)
(R R RRR - cow
Ao~AT1 ROW SRR ROW
ADDRESS fRASGEOHO X ADDRESS
— ViH =
w e tetetetetete ety
viL - SRRRRREERRARERRARK
DQ1~DQ1e Vil —
(NPUTS)  y —
DQ1~DQ1e YOH = : Hi-Z
(OUTPUTS) o, —
OE

B L2u49825 0029205 100 N

* MITSUBISHI
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MITSUBISHI LSIs

M5M4V16165BTP-6,-7,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

tRC

tre

¢ SS
tRP tRAS tRAS tRP |
VI ﬁ 1 i
RAS / \ / \ / \
viL— 1
tRpc tCSR trRPC  tCSR trPC
R tCHA tCHR (P
_ ____VH- B \
LCAS / UCAS / / | W \_
ViL — z
1 27 1
o tCPN
le—» tasR
Ao~A11 ViH - (g ROW COLUMN
Vi —~ "5 DDRESS/\ ADDRESS
— VIH -
w
viL =
DQi~DQe YH- v
(INPUTS) vy — %
¥ tREZ PY
L<—> toHR
— {OFF
t toHe
DQi~DQrs YOH - % Hi-Z

(QUTPUTS) v — /

OE

M L249825 0029206 047 WM

r(d

»

N A SR ACA A A A
0teteetetetate el
SRR

MITSUBISHI
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M5M4V16165BTP-6,-7,-6S,-7S

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

Hidden Refresh Cycle (Read) (Note 30)

tRC tre
tRAS tRP tRAS P
VIH - =y
RAS / \ Z
viL -
tcap tRCD tRSH tCHR
ViH —
LCAS /UCAS \ /
ViL —
tRAD s
tASR tRAH tasc tcaH
pohry M @ ROW @ COLUMN oW
ViL — ADDRESS ADDRESS ADDRESS
tRCS {RRH
1RAL won
_ VIH -
w
ViL — M
tCOD
1 toze tROD
DQ1~DQ1e Vl\H - m ) Hi-Z
(NPUTS)  wviL— 2 REZ
toac oy
AR toFF
tcLz toHC
DQi1~DQ1s YOH~ Hi-Z OAT Hi-Z
(OUTPUTS) v, — ATA VALID ]
tRAC ez
tozo 10EA
{ORH 00D
o ViH —
OE
Vit —

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.

B L249825 0029207 T&43 MM

5 - 286
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M5M4V16165BTP-6,-7,-6S,-7S

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

Self Refresh Cycle *

tRP

1RASS

{RPS

VIH — —
RAS / [
Vi = 4
) tRPC
RPC
A tcsr tcHs tcrp
_ ViH —
[CAS/UCAS / \
ViL — y |
{CPN
tasR
—p
VIH - ! ROW X
Ao~A11 (]
ViL — had ADDRESS
tRRH
tRCH tRCS
W ViH ~
Vit =
tRDD
tcop
DQ1~DQ1e ViH = Hi-Z
(INPUTS) v — | tREZ
toHR
toFF
toHe
DQ1~DQ1s VoH — \ Hi-Z
(OUTPUTS) ) — ) i{

VH —
viL -

M L249825 0029208 91T WM

Amrrsumsm
ELECTRIC
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MITSUBISHI LSIs

M5M4V16165BTP-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=3.3V£0.3V, Vss=0V, unless otherwise noted) (Note 2)

- Limits "
Symbol Parameter Test conditions Min Typ | Max Unit

RAS cycling CAS=0.2V o
CAS before RAS refresh cycling

Average supply current VV_—§0.2V or Vce-0.2V .
lccstay) | from Vee - M5Mav161658 (5) | OES0.2V or ZVce-0.2V 400 uA
Extended refresh mode Ao~A11=0.2V or =2Vce-0.2V

tREF=128ms, output open
tRAS=tRASmiIn~1 us

Average supply current o
lccoavy | from Vce M5M4V16165B (S) | RAS=CAS=0.2V 200 uA
Self-refresh cycle

TIMING REQUIREMENTS (Ta=0~70C, Vcc=3.3V10.3V, Vss=0V, unless otherwise noted, see notes 13,14)

1 Limits
Symbol Parameter M5M4V16165B-6S |M5M4v161658-7s|  Unit
Min Max Min Max
{RASS Self refresh RAS low pulse width ' 100 | 100 us
tRPS Self refresh RAS high precharge time 110 130 ns
{cHs Self refresh BAS hold time - 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 tns=64ms and

tSN=64ms.
NS tsN
-------------- =TT LR
L_..V_/
DISTHIBUIE?( /Fng)SH , 4006 cycles . 4096 cycles DISTRIBUIE?( /RSE;F;Ef H

(2) In case of burst refresh
The last / first full refresh cycles (4K) must be made within tNs / tsn efore / after self refresh, on the condition of tNs +tsN=<64ms.

NS tsN

nat ’ ' ~
BURST REFRESH 4096 cycies 4096 cycles BURST REFRESH
< 4K/ 64ms > < 4K /64ms >

B L249825 0029209 &5 WA

x MITSUBISHI
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