MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,

-5S,-6S,-7S

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

DESCRIPTION . PIN CONFIGURATION (TOP VIEW)
This is a family of 1048576-word by 16-bit dynamic RAMS,
fabricated with the high performance CMOS process, and is ideal < ] v
for large-capacity memory systems where high speed, low power vee [1] S8
dissipation, and low costs are essential. oar [Z] [1] DQse
The use of double-layer metal process combined with twin-well DQ2 [3] [«] DQ1s
CMOS technology and a single-transistor dynamic storage stacked DQs [4] s8] DQ14
capacitor cell provide high circuit density at.reduced costs. DQ4 [5] [ss] DQ13
Multiplexed address inputs permit both a reduction in pins and an vee [ [37] Vss
increase in system densities. DQs [7] [] DQ12
bQs [8} = [zl DQi1
DQ7 [¢] ] [34] DQ10
FEATURES pas [} 2 [55] DQY
RAS CAS |Address | OE Cycle | Power NC [31] § [32] NC
Type name | G508 | #5000 | G0 | Mime | tme | SR NCRe| 8 @ [mlicas
(max.ns) | (max.ns} | (max.ns} | (max.ns) | (min.ns) [{typ.mW) w = 2 E UCAS
M5M416160CXX-5,55| 50 13 | 25 | 13 90 | 540 AAS [} [2%] OF
M5M416160CXX-6,65| 60 15 30 15 | 110 | a30 A [E] (28] As
MsMatste0CXXT7S| 70 | 20 | 35 | 20 | 130 | 385 A;Z E % :‘;
XX=J, TP ' At [E B As
A2 [19] 2] As
®Standard 42 pin SOJ, 50 pin TSOP A3 [zo] 2] A4
#Single 5.0V +10% supply vee [ [ vss
eLow stand-by power dissipation ) .
5.5mW (Max) -------s-msoommom oo CMOS Input level - Outline 42PON-A (400mil SOJ)
o Low operating power dissipation )
M5M416160Cxx-5,-58 660.0mW (Max) —
M5M416160Cxx-6,-65 ---525.0mW (Max) vee [1] [50] vss
M5M416160Cxx-7,-7S - 470.0mW (Max) DQ1 [2] [2] DQ1s
¢Fast-page mode , Read-modify-write,RAS-only refresh D2 [3] [€] DQis
CAS before RAS refresh, Hidden refresh capabilities oas [4 = base
e Early-write mode and OE to control output buffer impedance
All inputs, output TTL compatible and low capacitance DQ4 5] [a] DQ13
#4096 refresh cycles every 64ms (Ao ~A11) vee [6] [45] Vvss
* : Applicable to seff refresh version (M5M416160CJ, TP-55,-6S, Das [7] Z] DQ12
-7S : option) only DQs (3] E pan
par [¢] <2] DQ10
APPLICATION paefo]  [foce
] " . NC [H] a E NC
Main memory unit for computers, Microcomputer memory, e 2 m
Refresh memory for CRT ” g "
14 § 37
2]
PIN DESCRIPTION NC 3 [38] NG
‘ - NC [a5] LCAS
Pin name Function W [34] UCAS
Ao~At1 Address inputs RAS BRI
DQ1~DQ1s | Data inputs / outputs ANt l32] A9
RAS Row address strobe Input Ao [2of 151] As
RRE Upper byte control Ao [21 0] A7
UCAS column address strobe input Al E =l A
= Lower byte control - =) o
LCAS column address strobe input A2 [2] 23] As
W Write control input As [z3] 27] A4
CE Output enable input Ve iz ] vss
Vvee Power supply (+5.0V, ,
poly (+5.0V) Outline 50P3G-F (400mil TSOP Normal Bend)
Vss Ground (0V) v
NC : NO CONNECTION
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2 %%giﬂ% %@&E ;&x@ﬁg M5M4161 60CJ ’TP-5!'6!'7"5$;'63,'7S

FAST PAGE MODE 16777216-BIT (1 048576-WORD BY 16-BIT) DYNAMIC RAM

FUNCTION
The M5M416160CJ, TP provide, in addition to normal read, write, fast 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 Inputs _ Input/Output j
RAS | [CAS | UCAS | W BE |pQi~Das|pas-Date|
Lower byte read - ACT ACT NAC NAC ACT | pout | 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 _ — — — —_
RTES e vesteon
] N
LOWER BYTE CONTROL CLOCK GENERATOR
COLUMN ADDRESS ICAS CIRCUIT VSS (ov)
STROBE INPUT P
UPPERBYTE CONTROL CAS LOWER ey
COLUMN ADDRESS g E Y
STROBE INPUT 428
UPPER 03
— —1 | ~
WRITE conw;g% W Db T LOWER DATA
INPUTS / OUTPUTS
ol S [}
N g 3 E
asg
A0~A7 r : HoLES
- Ao | cotumn becoper p—
Al | —— Szl
aEEE: ::g goog
A2 SENSE REFRESH 253
A3 - & AMPLIFIER & I /O CONTROL [ = ; Do
Ad s — T ! ' LUPPER DATA
As 35 e [ : 1 {INPUTS/OUTPUTS
ADDRESS INPUTS< A § @ w = 5¢ :
] o
A7 259521 8 | MEMORY CELL i < ‘—"(I)DQ“*
As 2 21l A a ; (16777216BITS) BI3[T
A9 Z ‘[
A0 ¥ OF QUIPUT ENABLE
A1t
- M L249825 0028803 93 WA
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M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage A~T \
Vi Input voltage With respect to Vss A~7 Vv
Vo Quiput voltage A~7 \Y
Io Qutput current 50 mA
Pd Power dissipation Ta=25°C 1000 mwW
Topr Qperating temperature 0~70 °C
Tstg Storage temperature -65 ~ 150 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
] Limits -
Symbol Parameter Min Nom | Max Unit
Vvee Supply voitage 4.5 5.0 5.5 \"
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 : All voitage vaiues are with respect to VSS.
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5.0VE£10%, Vss=0V, uniess otherwise noted) (Note 2)
Limits .
iti Unit

Symbol Parameter Test conditions Min Typ | Max alt
VOH High-level output voltage loH=-5mA 2.4 vee Vv
VoL Low-level output voltage loL=4.2mA 0 0.4 \'4
loz Off-state output current Q floating OV=Vout 5.5V -10 10 pA
I Input current OV=VIN = 6V, Other inputs pins=0V -10 10 £A

Average supply current | MSM416160C-5.5S | oo AS, CAS cycling 120
loc1av) from Vcc operating M5M416160C-6,-65 | tRC=twC=min. a5 mA
output open
(Note 3,4,5) | msma16160C-7,78 85
RAS= CAS =V, output open 2
leca Supply current from Ve, stand-by  (Note 6) | RAS= CAS =Vce -0.2V 1 mA
output open 0.3*
Average supply current M5M416160C-5,-58 RAS cycling, CAS=VIH 120
lccaav) | from Ve refreshing M5M416160C-6,65 | TRC=min. 95 mA
output open
(Note 3,5) | msmat6160C-7,-75 85
egﬁ:a c?: supply cutrent | M5M416160C-5,-58 m=y|L, CAS cycling 80
lccaavy Fast-page-mode M5M416160C-6,-65 tPCt=n'{ln- 70 mA
output open
(Note 3,4,5) | M5M416160C-7,-7S P 65
e;ﬁ:a cec supply current M5M416160C-5,-55 CAS before RAS refresh cycling 120
1008AY) | CAS before RAS refresh | MsMAt6160c6,68 | FOomin. 95 | mA
mode (Note 3) | M5M416160C-7,7S 85
Stand-by:
RASZVCC-0.2V
CASZVCC-0.2V or CAS=0.2V
CAS bofors RAS refresh:
) Average Supp'y current mcycling TAS=0.2V or
lcca(av) * | from Vee M5M416160C (S) CAS before RAS refresh cycling 600 kA
Extended-refresh cycle W=0.2V or ZVcc0.2v
OE=0.2V or ZVoC-0.2V
(Note 6) AO~A1150.2V or ZVCC-0.2V
DQ=open, tRC=125 us,
tRAS=tRASMIN~1 us
Average supply current
lcoa(av) * | from Voo M5M416160C (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 ICC4 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4:1CC1 (AV) and ICC4 (AV) are dependent on output loading. Specified values are obtained with the output open.

§: Column Address can be changed once or less while RAS=VIL and LCAS/UCAS=VIH .
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REL\M‘N ARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BIT) DYNAMIC RAM

CAPACITANCE (T d=0~70°C, Vee=5.0VE10%, Vss=0V, unless otherwise noted)

Symbol Parameter» ) Test conditions Min L_';_T; ::t)s Max Unit
Cl (&) Input capacitance, address inputs 5 pF
Ci1 B Input capacitance, OE input Vi=Vss 7 pF
Ci1 (W) Input capacitance, write control input f=1MHz 7 pF
Cl (RAS) Input capacitance, RAS input Vi=25mVrms 7 pF
Ci (CAS) input capacitance, CAS input 7 pF
Ci/o Input/Output capacitance, data ports 7 pF

SWITCHING CHARACTERISTICS (Ta=0~70C, Vee=5.0VE10%, Vss=0V, unless otherwise noted, see notes 6,13, 1 4)
' Limits
Synbol Parameter M5M416160C-5,-55 | M5M416160C-6,-6S | M5M416160C- 7S Unit
| Min Max Min Max Min Max
tcac Access time from CAS (Note 7.8) 13 15 20 ns
tRAC Access time from RAS (Note 7,9) 50 60 70 ns
taa Columu address access time {Note 7,10) 25 30 35 ns
tcPa Access time from CAS precharge (Note 7,11) 30 35 40 ns
10EA Access time from OF (Note 7) 13 15 20 ns
toLz Output low impedance time from CAS low (Note 7) 5 5 5 ns
torF Output disable time after CAS high (Note 12) 0 13 0 15 0 15 ns
toEZ Output disable time after OF high (Note 12) 0 13 0 15 0 15 ns

Note 6: An initial pause of 500 ps is required after power-up followed by
clock such as RAS-Only retresh).
Note the RAS may be cycled during the initial pause . And any & AAS or RAS/ICAS cycles are fequired 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=-5mA) / VOL=0.4V(lOL=4.2mA) load 100pF.
The reference levels for measuring of output signal are 2.4V(VOH) and 0.4V(VOL).
8: Assumes that IRCD Z tRCD(max) and tASC 2 tASC(max).
9: Assumes that tRCD 5 tRCD(max) and tRAD < tRAD(max). If tRCD or tRAD is greater than the maximur 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 < tasC(max).
11 Assumes that 1CP < tCP(max) and tASC 2 tASC(max).

12: toFF(max) and tOEZ (max) defines the time at which the output achieves the high impedance state (IOUT < | £10 pA |) and is not reference to VOH(min)
or VOL(max).

Y @ minimum of eight initialization cycles any combination of cycles containing a RAS

B L249825 0028805 709 WM
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N“N ARY M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh and Fast-Page Mode Cycles)
(Ta=0~70C, Vce=5.0V+10%, Vss=0V, unless otherwise noted, see notes 13,14)

Limits
Symbol Parameter " | M5M416160C-5,-55 | M5M416160C-6,-65 | M5M416160C-7,-7S Unit
Min Max Min Max Min Max

tREF Refresh cycle time 64 64 64 ms
1REF* Refresh cycle time 128 128 128 1. ms
1RP RAS high pulse width 30 40 50 ns
tRCD Delay time, RAS low to CAS low (Note 15) | 18 37 20 45 | 20 50 ns
tcRp | Delay time, CAS high to RAS low 10 10 10 ns
taPc Delay time, RAS high to CAS low 0 0 0 ns
tcPn CAS high pulse width 10 ] 10 10 ns
tRAD Column address delay time from RAS low (Note 16) 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low {Note 17) 0 10 0 10 0 10 ns
tRAH Row address hold time after RAS low 8 10 10 ns
{caH Column address hold time after CAS low 13 15 15 ns
tozc Dalay time, data to CAS low {Note 18) 0 0 0 ns
tpz0 Delay time, data to OE low {Note 18) 0 0 0 ns
cop Delay time, CAS high to data (Note 19) | 13 15 15 ns
tobb Delay time, OE high to data (Note 19) | 13 15 15 ns
T Transition time {Note 20) 1 50 1 50 1 50 ns

Note 13: The timing requirements are assumed tT =5ns.
14: VIH(min) and Vil(max) are reference levels for measuring timing of input signals.
15: tRCD(max) is specified as a reference point only. If tRCD is less than tRCD(max), access time is tRAC. If IRCD is greater than tRCD(max), access time is
controlled exclusively by tCAC or taa. {RCO{min) is specified as tRCD(min) =tRAH{min) +2tT+ASC(min).
16: tRAD(max) is specified as a reference point only. if tRAD = tRAD(max) and tASC =tASC(max), access time is controlled exclusively by tAA.
17: tASC(max) is specified as a reference point only. If tRCD ztRCD(max) and tAsC ZtASC(max), access time is controlled exclusively by tCAC.,
18: Either tDZC or 1DZ0 must be satisfied. .
19: Either tcDD or toDD must be satisfied.
20: T is measured between VIH(min} and ViL{max).

Read and Refresh Cycles

- Limits
Symbol Parameter M5M416160C-5,-55 | M5M416160C-6,-65 | M5M416160C-7,-7S Unit
Min Max Min Max Min Max .
Re Read cycle time 90 110 130 ns
tras RAS low pulse width 50 [10000 [ 60 |10000 | 70 | 10000 ns
tcas CAS low pulse width 13 10000 15 10000 20 10000 ns
tcsH CAS hold time after RAS low 50 60 _ 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
RCS Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note 21) 0 0 0 ns
1RRH Read hold time after RAS high (Note21) | 10 10 10 ns
tRAL Column address to AAS hold time 25 30 35 ‘ ns
tocH CAS hold time after OF low 13 15 20 ns
toRH RAS hold time after OE low 13 15 20 ns

Note 21: Either tRCH or tRRH must be satisfied for a read cycle.
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M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S
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FAST PAGE MODE 16777216-BIT (1048576-WOR’D BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M416160C-5,-5S | MSM416160C-6,-65 | M5M416160C-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 13 | 10000 | 45 | 10000 20 {10000 ns
tesH CAS hold time after RAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low {Note 23) 0 0 0 ns
tWCH Write hold time after CAS low 8 10 15 ns
towL CAS hold time after W low 13 15 20 ns
RWL RAS hold time after W low 13 15 20 ns
twe Write pulse width 8 10 15 ns
tos Data setup time before CAS low or W low 0 0 0 ns
toH Data hold time after CAS low or W low 10 15 15 ns
toEH OF hold time after W low 13 15 20 ns

Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M416160C-5,55 | M5M416160C-6,-65 | M5SM416160C-7,7S Unit
Min Max Min Max Min Max

tAwe Read write/read modify write cycle time (Note 22) | 131 155 180 ns
tRAS RAS low pulse width 91 10000 | 105 | 10000 | 120 | 10000 ns
tcas CAS low pulse width 54 [10000 | 60 [10000| 70 [ 10000 ns
tcsH CAS hold time after RAS 'ow 91 105 120 ns
tRSH RAS hold time after CAS low 54 60 70 ns
tRCS Read setup time before CAS low 0 0 0 ns
towp Delay time, CAS low to W low (Note 23) [ 36 40 45 ns
tRWD Delay time, RAS iow to W low (Note 23) 73 85 95 ns
tawp Delay time, address to W low (Note 23) 48 55 680 ns
towl CAS hold time after W low 13 15 20 ns
tRWL "RAS hold time after W low 13 15 20 | ns
wp Wirite pulse width 8 10 10 ns
Ds Data setup time before W low 0 0 0 ns
toH Data hold time after W low 10 10 15 ns
tOEH OE hold time after W low 13 15 15 ns

Note 22: tRWC is specified as tRWC(min)=tRAC(max)+tODD(min)+tRWL(min)+IRP(min)+5LT.
23: tWCs, tCWD, tRWD and tAWD and, tCPWD are specified as reference points only. If tWCsS=twCs(min) the cycle is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. It tCWDZLCWD(min), tRWD ZtRWD(min), tAWDZtAWD(min) and tCPWDZ tCPWD(min)
(for fast 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 (delayed write) of the DQ (at access time and until CAS or OF ¢ goes back to VIH) Is indeterminate.

Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle) (Noto 24)

Limits
Symbot Parameter M5M416160C-5,-5S | MSM416160C-6,-65 | M5M416160C-7,-7S Unit
Min Max Min Max Min Max
trc Fast page mode read/write cycle time 35 40 45 ns
tPRWC Fast page mode read write/read modify write cycle time 76 85 95 ns
tRAS RAS low pulse width for read write cycle {Note 25) 85 |125000| 100 [125000| 115 [125000 ns
tcp CAS high pulse width (Note 26) 8 12 10 15 10 15 ns
tCPRH RAS hold time after CAS precharge 30 35 40 ns
tcPWD Delay time, CAS precharge to W low {Note 23) 53 60 65 ns

Note 24: All previously specified timing requirements and switching characteristics are applicable to their respective fast page made cycle.
25: tRAS(min) is specified as two cycles of CAS input are performed.
26: tCP(max) is specified as a referance point only.
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FAST PAGE MODE 16777216-BIT (1048576-WORD BY 16-BiT) DYNAMIC RAM

CAS betore RAS Refresh Cycle (Note 27)

Limits
Symbol Parameter M5M416160C-5,-55 | M5M416160C-6,6S | M5M416160C-7,-7S © Unit
Min Max Min Max Min Max
tcsh ‘CAS setup time before RAS low 10 10 10 ns
tCHR CAS hold time after RAS low 10 10 15 ns

Note 27: Eight or more CAS befora RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

SELF REFRESH SPECIFICATIONS

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

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

Limits
Symbol Parameter M5M416160C-5S | M5M416160C-6S | M5M416160C-7S Unit
Min Max Min Max Min Max
tRASS Self refresh RAS low-pulse width : 100 100 100 #S
trPS Self refresh RAS high precharge time 90 110 130 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 / aftér seif refresh, on the condition of tns<64ms and
tsN=64ms. '

NS SN

T =TT =TT

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 +tsN=64ms.

NS - SN
mm - [m—m M

BURST REFRESH

BURST REFRESH
<4K/64ms > - ) <4K/64ms >
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M5M416160CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Timing Diagrams (Note 28)

Read Cycle
o VIH —
RAS
viL —
ViH —
LCAS/ UCAS
ViL —
ViH —
Ao~An
viL -
. VIH -
w
ViL —
VIH —
INPUTS
V -
DQ1-DQ1s
VOH —
OUTPUTS
VoL —
. VIH —
OE

tRC
tRAS . tRP
_
\ tRsH / i
" tcsH tRPC terp
tcRP 1RCD R
icas
N tcPN
tRAD tcad
RAL tASR
tasr tRAH
[ {ASC +—|
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
. tACS tRRH
I »
tozc tcop
Hi-Z §
fcac
taa tOFF
tciz
Hi-Z
DATA VALID
tRAC
" tOEZ
tozo N toEA tonD
tocH

ViL — K

toRH

M 249825 0028409

Indicates the don't care input.
VIH{min.) = VIN = VIH{max) or VIL(min.) = VIiN = VIL{max)

Indicates the

invalid output.

Indicates the skew of the two inputs. ~
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M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Byte Read Cycle

" tRC
tRAS tRP
VH-———
RAS \ tRSH /
ViL ~ "
CSH tRPC
1CRP tcAs
o R w SRR \
(or LCAS) viL—
tCRP tCAH tRPC
LCAS ViH ~
{ASR tRAH
>
Aohr ik — ROW COLUMN ROW
B viL — ADDRESS ADDRESS ADDRESS
tRRH
['< >
ViH~-
w 7 R
ViL —
— VIH —
INPUTS
ViL ~-
DQ1-DQs
{or DQ9-DQ16)
VOH — .
OUTPUTS H-Z
L VoL —
, tcac tcop
Hi-Z
taa tOFF
DQe-DQ1e »
( or DQ1-DQs) oz
VOH—
OUTPUTS /) INvALID
I VoL - \ DATA X
tRAC A
N foEA |
o8 ViH - tocH
ViL -
toRH
I 249825 0028410 07 N
- MITSUBISHI
4-316 ELECTRIC



MITSUBISHI LSlis

M5M416160CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

Write Cycle (Early write)

twe
tRas tRP
[ VH=-" 3 )
RAS \ / \
viL —
tcsH
tRPC
tcrp tRCD tRSH tcrP
v tcas
H— 4
UCAS/ LCAS
viL -
1ASR tRAH tASC tcAH N tash
AoA ViH - ROW COLUMN ROW
o~An ViL — ADDRESS ADDRESS ADDRESS
tWCH
w
tos toH N
ViH—
WPUTS v DATA VALID
L —
DQ1-DQ1s
VOH — Hi-Z
QUTPUTS
VoL —
OE

B L2ug9a825 0028811 TO2 WA

MITSUBISHI
ELECTRIC

4-317



pRELIMINARY

: on
Lo St gpn(‘.vfll(‘,?:"c ha
18 008 s are suliest s

e

o TIUS
Nouc® i
gome pard e

MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Byte Write Cycle (Early write)

twe
tRAS tRP
{1 I h—
RAS \
VIL —- \
tcsH
tcRP tACD tRSH tRPC  fcRP
. tcas
UCAS ik~ \
(orLCAS) wviL-—
tcrRP tRPC {crRP
LCAS ViH -
(or UCAS) vy —
tasr | . | tRaH tasc tCAH tASR
popy M- AOW COLUMN ROW
ViL - ADDRESS ADDRESS ADDRESS
v twcs tweH g
H — " R A T N NN X XD
— L L P X G XK 3 )
w (> € D R R et o o)
ViL - R IRERAKA
— VIH -~
INPUTS
viL -
DQ1-DQs
(or DQe-DQ16)
VOH — Hi-Z
QUTPUTS
L VoL —
tos toH
DATA VALID

(or DQ1-DQs)

Vi
QUTPUTS

Hi-Z

I VoL —

I L24y9825 0028812 949
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MITSUBISHI LSIs

?%mmmxﬁ - M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

Write Cycle (Delayed write)

twe R
tRAS tAP
VIH — —J\ M
RAS VL — _\
tcsH
tRPC
IcRP tRCD tRSH tcap
] tcas
ViH — »
UCAS/ TCAS §'
ViL —
TASR. tRAH tasc tCAH tasR
M— <+
Ao~A Vin - ROW COLUMN oW
T - ADDRESS ADDRESS ADDRESS
towL
tRWL
l
VIH —
W :.:.0 O 0‘: e 0.:"0*0 we
VIS, 0.0.0.4.9.4.9.9.9.9.9.7,
tres WeH R
toze tos
el tDH
ez g DATA VALID
N
DQ1-DQ1e sl tcLz
v tozo
OH — .
QUTPUTS Hi-Z
VoL ~
toez
tobD
. ViH — R R AR R R IR
OE * OTOT
Vi - SN,
B L249825 0028813 445 IN
MITSUBISHI
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M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

MITSUBISHI LSIs

Upper / (Lower) Byte Write Cycie (Delayed write)

twe
1RAS trP
VIH — B
RAS \ \
viL= -
tCsH
tcrP tRCD tRsH tRPC  fCRP
tcas
UCAS Vik — \ > /
(or LCAS) wviL —
tRPC
tcrp T thf,
LCAS ViH - J‘W
(or UCAS) wviL—
1ASR tRAH tasc 1CAH tASR
ViH — ROW COLUMN ROW
Ao~Arr ADDRESS ADDRESS ADDRESS
towL
tRWL
__ twp
W \
twcH
1 INPUTS
DQ1-DQs
{or DQe-DQi1e) .
VOH — '
OUTPUTS Hiz
VoL —
= tozc tDs tDH
[ H— Hi-Z :
INPUTS ' $ DATA VALID
ViL —
DQs-DQ1s
(or DQ1-DQs) lowz
VOH — '
OUTPUTS Hi-2
VoL - \
toEz
tozo toEH
) topd
OE
M 249825 0028814 711 WA
* MITSUBISHI
4-320 ELECTRIC
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Read-Write, Read-Modify-Write Cycle

trwc
tRAS tRP
VH — ==\
RAS ViL — \ / \
tcsH
N Y tRPC
tcAP, | tRCD tRSH tcap
tcas
ViH -
UCAS/ LCAS @
ViL —
tRAD
tash tRAH tasc tcaH tASR
Ao~ Vi = ROW COLUMN ROW
oA ADDRESS ADDRESS ADDRESS
tewo teww
tAWD
tRWD RWL
v B
w
VIiL — ¢ tRcs
tRAC twp
toze tcac
taa tos tDH
-
VIH — i TPy
INPUTS % HiZ @( DATA VALID 40:0:0:0:0: :0:0-:0: S
ViL — LS00 00004
DQ1-DQ1s towz
VOH — ) )
Hi-Z A Hi-z
OUTPUTS ' AT !
_ ALY
Vo.
tOEA
toop
tozo toEH
toEZ
OE
B Lc2u9825 0028815 LS54 IH
{
MITSUBISHI
ELECTRIC 4 - 321



MITSUBISHI LSls

M5M416160CJ, TP-5,-6,-7,-56S,-6S,-7S

Read-Upper / (Lower) Write, Read-Modity-Upper / (Lower) Write Cycle

trwe K
tRAS w
) VIH — ) =
RAS \
ViL — n
tcsH
) tRPC
tcre tRCD M tRSH tCrRP
tCAS
UCAS ik — /
(or LCAS) ViL —
tCRP JEIPC tcrp
LCAS ViR -
(orUCAS) v -
tasm tRAH tasc tcaH tASR
» —>
dopy TR ROW COLUMN ' ROW
ViL — ADDRESS ADDRESS ADDRESS
. tcwd towl
tAWD
tRWD RWL
VIH -
w e
ViL —
tRes
[ ViH —
INPUTS
ViL —
DQ1-DQs 1
(or DQg-DQ1e) RAG »
VOH — .
OUTPUTS Hiz
VoL ~ tozc
— . VH -
INPUTS
ViL ~
DQo-DQ1s
(or DQ1-DQ8)
VOH —
QUTPUTS
VoL -
- VH —
OE

B 6249825 002881k 594 WM

4-322
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MITSUBISHI LSis

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

RAS-only Refresh Cycle

tRC

tRAS
ViH — i

e \ N
ViL —

tcrp

tRPC
lﬂ ‘—" tcrP
VIH —

UCAS/ LCAS g
viL =

DQ1-DQs
VOH — Hi-
OUTPUTS z
— voL ~
ViH — TR R
— 5L
OE viL = %2 &5 SRR

000220 0 2 % N

I beunses 0028817 420 M

MITSUBISHI
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MITSUBISHLI LSls

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

RAS

VIH
UCAS/ LCAS
ViL -~

ViH —
Ao~A11
viL —

ViH —

g

ViL —

VIH —
INPUTS
. ViL —

DQ1-DQs

VOH —
OUTPUTS
VoL —

VIH — r
viL — /

/]

) Re tRC
RP &P
tRAS ,

\ trAs /- §

tRPC tCSR
tRPC tcsR tRPC tcRP
tcPN toHR tCHR y e
1
tASR
ROW
ADDRESS

M L249825 0028818 367 W

tRCH
e nNnR
& .‘.’,‘.’"’.’.‘.‘.’f”.‘.’
o e e O e e o e e e
toFF
tcop
; Hi-Z
toez

4-324
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MITSUBISHI LSIs

M5M416160CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) CAS before RAS Refresh Cycle, Extendéd Refresh Cycle *

tRP tRC tre
iRAs tRAS tRP
ViIH — >
RAS \ X
ViL = / \
trPc tcrp
— tcsR tRPC tesr N
TeAs ViH —
UCAS H j tcHR | tonm
(orLCAS) , _ Y
tcen
tRPC tcRp tRPC terp : tRPC tcRP
[ Y e, o S
{or UCAS) vy —
1ASR
VIH — ROW
Ao~A11 ViL = ADDRESS
VIH —
w viL -
toFF
.
ViH ~
INPUTS ]
ViL — N
DQ1-DQs
(or DQs-DQus) toEZ
VOH — "
OUTPUTS % H2
VoL — ,
tcb
1OFF
VH - > R C IR )
INPUTS AXRXARR RIS
ViL = S NS
DQs-DQ1s t0EZ
DQ1-|
(or DQ1 DC)s)VOH _ iz
OUTPUTS
VoL -
tobb N
OE

B L249825 0028819 273 MR

MITSUBISHI
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MITSUBISHI LSlis

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Hidden Refresh Cycle (Read) (Note 29)

VIH— 3

RAS
ViL —

tcRP

tRC

tRC

tRAS

trP

tRAS

trP

tRCD

tRSH

. VH —

UCAS/LCAS
ViL —

tasr

2
4

1RAD

tRAH

tasc

{CHR

11

tcaH

SR

ViH —
Ao~Ai11

X

ViL —

ROW

ADDR

ESS

COLUMN
ADDRESS

ROW
ADDRESS

tRAL

tRRH

VIH -
ViL -

A

tbzc

ViH =
INPUTS
viL —

Hi-Z

tcop

taa

DQ1-DQ1s

VOH -
OUTPUTS

tRAC

tcac

Hi-Z

tcLz

1oFF

Vor —

ViH —
it —

tnzo

DATA VALID

fOEA

tORH

Note 29: 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 0028820 715 WA
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Hidden Refresh Cycle (Byte Read) (Note 29)

RC tRC
{RAS trRP {RAS tRP
VIH - 3
RAS \ \ / tRPC \
viL - e
tRPC
tRCD R 1RSH A CRP
tcrp tCHR
[Q—D
UCAS ViH — y \ / w
(or LCAS) wviL—
cRP tcrRP
LCAS ViH — y
for UCAS) ViL—
tRAD
tASR | |tRAH 1AsC tcAH tasA
—> —N
ViH — ROW COLUMN ROW
Aot - ADDRESS ADDRESS ADDRESS
tRCS
tRAL thr. !
_ VH —-
w
viL =
INPUTS
DQ1-DQe
(or DQs-DQ1s)
VOH — .
OUTPUTS Hiz
L VoL -
toze tcoD
[ VIH — N
Hi-z
INPUTS
ViL ~ 4 N \—‘4
CAC
DQs-DQis OFF
(or DQ1-DQs) tclz
VOH ~ Hi-Z
OUTPUT§J m DATA VALID —
oL~
taa R
1RAC ] toEzZ
. 1OEA tobD
1ORH

e
’.’.."." XA

.00

edet

Note 29: 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.

- L249825 0028821

951 R
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MITSUBISHI LSlis

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Fast Page Mode Read Cycle

1RAS trP
tcsH tprC tcPRH
VIH —_J\ tRSH
—_— -
RAS VL — / \
tRPC
tere trep tcas tcp tcas tcp toRp
N q tcas
ViH — -
UCAS/LCAS &
ViL —
tRAD L |tRaL |
RAH tasc ' CAH
tAfB. ¢t—>A teaH tA‘SE’ tea tasc tasm
= ]
ViH — " Row COLUMN COLUMN COLUMN ' | ] ROW
Ao~An ADDRESS ADDRESS-1 ADDRESS2 - . ADDRESS-3 ADDRESS
L RRH
taa tan
tRCH
tRCH
N
e TRCS tRes tRCs
[ e -
, ViH —
L Y \
ViL =
toze
- tcoo '_EQH tozc tco toze toop
_ <§ Hi-Z Y,
o ss :
tcac  10AC tCAC {OFF
DQ1-DQ1s >
oLz tOFF [ toLz {OFF ] oLz »
VOH ~ Hi-2 DATA DATA' N DATA
LJTPUJLS_ VALID-1 vaLID:2 |/ VALID-3 }'
= opa toP
RAC . toﬂ ’
toEZ
toez
©E2 11 tozo > | P20, |toea
tozo tOEA v toEA el {oDD
toDD topo
tocH tocH tocH
OE
B L249825 0028822 4794 M
MITSUBISHI
4-328 ELECTRIC



MITSUBISHI LSlIs

UWN &R‘{ M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

20N
Gl hanas
biet

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

Upper / (Lower) Fast Page Mode Read Cycle

tRAS tRP R
tCPRH N ]
fooH » i tRSH
VIH ~ B [—>
RAS \ / \
ViL —
tRPC
tCrFfo tRCD toas e o teas tcP tcas tcRP
UCAS ViH - \ \ —
(or LCAS)y -
tcRp RFC »  tere
_ ! e,
LCAS VK —y W
(or UCAS)VIL _
tRAD {RAL .
tASi. ‘t_R’AH 1ASC | ,toa tASC tcaH tasc (TAT tASR>
sy T ROW COLUMN }é@g COLUMN }6@{ COLUMN }@g ROW
o~A11
ViL — ADDRESS ADDRESS-1 | ADDRESS-2 ADDRESS3 | ADDRESS
tRRH R
tAA R taa
. |tres tRCH tarcﬁh tRCH " tace
I
— VIH —
ViL —
VIH —
DQi1-DQs VIt —
{or DQe- Dle)
VOH — Hiz
BTPUTS L
vor- ¢ toze
coD
ML tozc tcoo. » tcop
- _ N »
ot D R e na
ViL — y XY
DQe-DQis toac toFF tcac toac torE
N {OFF
(or DQ1-DQs) oz [— toz — toLz
VOH — I
Hi-Z DATA DATA DATA
‘ETPldg?_ ‘__& VALID-1 ‘—@ VALID-2 l VALID-3 }_
taa R fcpa L 1CPA toRH
e -
€ tRAC 82 | |} 0 W©EZ | 1l yon  toka toEz
toEa | tOEA
’ toop tooD toop
tocH tocH tocH
CE

SR

M L249825 0028823 724 M

& MITSUBISHI
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MITSUBISHI LSIs

L\N\\NAP‘Y M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

ot
F R cpang
s at w e
s 5 101
Potice Aeinc st
parany
gomé ¥

inat spea:\ﬁ'\caza
s are st

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

Fast Page Mode Write Cycle (Early Write)

1RAS
" tRP
tCSH tPc
ViH """ ! o
— {RSH
RAS viL - \ \_
tRPC
tcrRP
{crP
tRCD toas | ‘IE: tcAS tcp tcas
VIiH — _
UCAS/ LCAS ? %
Vit —
tﬂ "EﬁAH '(ASC' " tcaH , tA'SE’ tCAH R tAs& tcAH N t,\sa'

Ao~A VIE="NZ" row © COLUMN COLUMN COLUMN AOW
O~ —/ NADDRESS ADDRESS-1 ADDRESS2 | ADDRESS-3 \| ADDRESS

g

tos toH s PR O3 Lol
| -
) DATA VALID-1 m DATA VALID-2 @ DATA VALID-3
.
DQ1-DQ1s
VOH — .
Hi-.
OUTPUTS iz
VoL —

B b249825 0028824 bbD WN
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

Fast Page Mode Upper / (Lower) Byte Write Cycle (Early Write)

ViH -
RAS ViL -
UCAS_ VM-
(or LCAS)VIL _
LCAS VH-
(or UCAS)
ViL —
VIH —
Ao~A11
ViL —
W
ViH -
INPUTS
ViL =
DQ1-DQs
{or DQe-DQi16)
VOH —
OUTPUTS
VoL —

DQs-DQ1s
(or DQ1-DQs)

VOH —
OUTPUTS

tRAS
{RP
tesH tpc N
\ tRSH Z_ \
fcrp tRCD tcas fcp tcas fcp tRPC tcre
\ Z \ \ fcas |
\ jo 4
tcrP
l'—' LtR_F'E tcRP
tasm Al
b i tasc i e tead | tASC tcaH tasc tcaH {ASR
ROW COLUMN COLUMN ”  CoLuMN ROW
ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS

Hi-Z

twes { | twe twes
1 T T T
Hi-Z
tos toH s Ly 25, Lol
~ e
DATA VALID-1 DATA VALID-2 }@( DATA VALID-3
A

B L2u9825 002a825

MITSUBISHI
ELECTRIC
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MITSUBISHI LSls

M5M416160CJ,TP-5,-6,-7,-55,-6S,-7S

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

Fast Page Mode Write Cycle (Delayed Write)

{RsSH N
" tras ) e
tosH tpc
VIH — o 7
RAS \ / \
ViL —
tRPC
tcRP tcp tcap
tRCD tcas R L 1cas R
ViH —
UCAS /LCAS gf
vIL -
RAD |
USR] | R tasc tCAH tasc tCAH tRWL tASR |
popys TR ROW COLUMN - COLUMN ROW
° 1 ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRes tweH tRes tweH
towL l" o 7
towe
VIH = [
W twe twp
viL — 3
s tDH
toze tDs " tDH , tozc " N
ViH — i
DATA DATA
INPUTS D —-—é
ViL —@Z 3 VALID . %t— VALID-2
tozo
DQ1-DQ1s
tolz ez
VOH — i
OUTPUTS HiZ
VoL -
foEz foEz
10EH
o0 fobp e tooD
O_E m
B L249825 002682L 433 WA
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4-332 ELECTRIC



MITSUBISHI LSIs

nARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Fast Page Mode Upper / (Lower) Byte Write Cycle (Delayed Write)

tRsH N
tRAS ») taP
tosH tec
VIH = \ / \
RAS ViL ~ :
tRPC
{cRP tRCD CAs tcp tcas T “I 1o
UCAS  VH_—
(or LCAS) @F \ / \ Z
ViL —
tRPC

tcRp "" tcap
r—b

tRAD »)
1ASR tRAH tasc tcaH
‘ ey tasc tCAH tRWL tasR
ViH — ROW COLUMN COLUMN ' ROW
Ao~An ViL — ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
{RCS tWCH tRCs tweH
¢ - P
v towL — |towe
K —
e e =
ViL —
VIH —
l_IhTPUTS %
bQ1-DQs V"~
(or DQe-DQi1s)
VOH — ’
OUTPUTS HiZ
L VOL -
tos
S tpzc OH
fozc S| o, =
M VH-— N y:
DATA DATA
ol S i po——( s
Vil — X VALID-1 t . VALID-2
DZO
DQ9-DQhs tozo
(or DQ1-DQs) M toLz toLz
VOH — N
OUTPUTS Hiz
L .. VoL-—
toE2 toEz
OF toEn tOEH
100D toDD i

N N \_/

Em L249825 0028827 37T M
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S5,-6S,-7S

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

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

tRAS
¢ » P
Vi . —— fcsH tRSH »
- \ /N
Vit —
tPRWC
. tRPC
tcRP tRCD R tcas e tcas R tcrp
VIH -~ I
UCAS/ LCAS
ViL —
tRAD
R | |tRAH
tas| I tasc toAH tasc 1CAH_ task
- =
Moo ViH ROW ™ COLUMN COLUMN ROW
ViL — ADDRESS N ADDRESS-1 ADDRESS-2 ADDRESS
t
tRCS R tweH trcs twcH
" tawp |, towe 1 tawo
_ Vi — N > .
w ViL — fowpo |\ i ﬁ e
tRAC
| 1AA
s tozc os| | {oH
. tozc e o] L ton [ *
N DATA _g DATA
A VALID-1 TcAC \_ VALD-2
tbzo
oLz
DATA DATA
VALID-1 Hi-Z VALID-2
toEA
{oEH 1oEZ . toEH
tobd
BN LPu9825 0028828 20L WA
MITSUBISHI
4-1334 ELECTRIC



MITSUBISHI LSIs

NARY M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

peciil ptien R
L v el
Bl

pRELIM!

al

woviee: 9 ® X‘my? ?
jotite sirig BT
Goani e

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

Fast Page Mode Read-Upper / (Lower) Write, Read-Modify-Upper / (Lower) Write Cycle

tRAS
tAP
CSH tASH »
VIH — \ > /
RAS ViL — \
tPRWC tRPC
tcrP tRCD tcas tep 1cAS tcRp
UCAS VM- W \ Z \ Z
(or LCAS),, _
tRPC
tcRP CRP
LCAS VH -
(or UCAS)
viL -
{RAD
}E, tRAH lasc tcaH tasc fcaH tasR
VIK —
ROW COLUMN COLUMN ROW
Ao~Att ADDRESS ADDRESS-1 ADDRESS-2 ADDRESS
tRGD tweH tRes )
tawp 1 tawp e
o fowt towe
ViH — —
— towo \ twp \ twp
Vi — y : tcwo [
VIH —
555 S
DQ:-DGs V-
(or DQe-DQ1s)
VoH — ’
BJTPUTS Hi-Z
VoL — taa 7y
ZC DS
tozc R tcac ‘tgs’ ton 1D tcac DS, | toH ,,
tRAC
Vik — 19{ DATA , DATA
INPUTS -
r ViL — X VALID-1 N _ VALID-2
toz0
DQe-DQ1s ‘l_lizo
(or DQ1-DQs) toLz toLz
DATA | DATA
VOH — A\ vao-1 | wiz VALID2
OUTPUTS
VoL ~ 1oEA
¥ tOEA
toEzZ
toez tOEH
tOEH
tobp toop
OE \ /
IR L249825 0028829 142 WM
MITSUBISHI
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Self Refresh Cycle x

trP

tRASS

tAPs

VIH —
RA . / \
ViL -

2 Joe

tRPC

{CPN tCSR
VIH — -+ 3

UCAS/LCAS /|
ViL —

¢

L3N

trPc tcrp

tcHs

Ao~At1

g

tASR

ROW
ADDRESS
———

|IPUT

DQ1-DQ1e

Hi-Z

VIH —
ViL —

B L249625 0028830 94 WE
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MITSUBISHI LSIs

M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Self Refresh Cycle*

il 1APS
BAS ViH — / N . tRASS L7 \_
L= ' % .
tRPC tRPG tchRP
tCPN fcsR
UCAS ViH — + ‘IGHS
{or LCAS) ViL — /
trpc tchp
tAPC , tCRP IH
» |¢—;
LCAS VIH -
(or UCAS) ViL —
VIH —
Ao~A11
VIL =
tRCH
. VH —
W
ViL -
{OFF
INPUT
DQi1-DQ1s

Hi-Z

ViH -

ViL —

B L249425 0028831 ATO WA

MITSUBISHI
ELECTRIC 4-337



