M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

DESCRIPTION PIN DESCRIPTION
This is a family of 1048576-word by 16-bit dynamic RAMS, Pin name Function
fabricated with the high performance CMOS process, and is ideal Ao~ Ag Address inputs
for large-capacity memory systems where high speed, low power PQ:~-DQqe | Datainputs/outputs
s . RAS Row add trobe input
dissipation, and low costs are essential. oW acdress strobe Inp
UCAS Upper byte control
The use of double-layer metal process combined with twin-well column address strobe input
CMOS technology and a single-transistor dynamic storage stacked CAS Lower byte control
i i i . . column address strobe input
capacitor cell provide high circuit density at reduced costs. — - -
w Write control input
Multiplexed address inputs permit both a reduction in pins and an OE Output enable input
increase in system densities. Vee Power supply (+5.0V)
Vss Ground (0V)
FEATURES
RAS CAS Address OE Power
Type Name access access access access Cycle dissipa-
time time time time time tion
(max.ns) (max.ns) (max.ns) (max.ns) (min.ns) (typ.mW)
M5M418165CXX-5,-55 50 13 25 13 90 810
M5M418165CXX-6,-6S 60 15 30 15 110 675
M5M418165CXX-7,-7S 70 20 35 20 130 585
XX=J, TP

« Standard 42 pin SOJ, 50 pin TSOP
« Single 5.0V + 10% supply
« Low stand-by power dissipation

5.5MW (MaX) ...eoeeiiieieiiiee e CMOS Input level
« Low operating power dissipation
M5M418165CxX-5,-5S .....cccvvrvrnnnne 990.0mW (Max)

M5M418165Cxx-6,-6S .. ..825.0mW (Max)
M5M418165Cxx-7,-7S 715.0mW (Max)
« Hyper-page mode, Read-modify-write, RAS-only refresh, CAS
before RAS refresh, Hidden refresh capabilities

« Early-write mode, OE and W to control output buffer impedance
All inputs, output TTL compatible and low capacitance

* 1024 refresh cycles every 16.4ms (Ag ~ Ag)

*: Applicable to self refresh version (M5M418165CJ,TP-5S,-6S,
-7S :option) only

APPLICATION
Main memory unit for computers, Microcomputer memory, Refresh
memory for CRT
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

PIN CONFIGURATION (TOP VIEW)

vee [ ~ 3] Vss
par [2] 7] DQis
DQ2 [3] 0] DQ1s
DQs [4] [3] DQ14
DQ4 [5] 38] DQi3
vee [e] 37] Vss
DQs [7] 3] DQ12
DQs [7] 35] DAt
DQ7 [&] z 4] DQ1o
DQs (o] g %3] DQ9
NC [1] @ [32] NC
N 0§ [
W [ 2  [#Ucas
RAS [14] 23] OE
NC [i5] 28] A9
NC [is] 27} A8
Ao 28] A7
A1 [ig] A6
A2 [i9] [24] AS
A3 [0 [29] A4
vee [2] 22] vss

Outline 42PON-A (400mil SOJ)

Ny

vee [1] [50] Vss
DQ1 Z] [43] DQ16
DQ2 [3] %] DQ1s
DQ3 [4] [47] DQ14
DQs 5] +5] DQ13
vee 6] [45] Vss
DQs [7] [«2] DQ12
DGs [s] 43] DA
par (5] [42] DQ10
DQs [1o] [41] DQe
N ; %] NC
12 : 39
13 2 38
14 14
NC [15] 2 38} NC
NC A BRS
w 5] UCAS
AAS 53] OF
NC [32] A9
NC [31] A8
Ao [21] 3] A7
Aj [22] [2s] As
A2 [ 28] As
A3 [24] [27] A4
vee [2] ] vss

Outline 50P3G-F (400mil TSOP Normal Bend)

NC: NO CONNECTION
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

FUNCTION

The M5M418165CJ, TP provide, in addition to normal read, write, and read-modify-write operations, a number of other functions, e.g., hyper
page mode, RAS-only refresh, and delayed-write. The input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Inputs Input/Output
Operation — — ——— — —
RAS LCAS UCAS w OE DQ;~DQg | DQg~DQig
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  FiAS " CLoCK GENERATOR veoeen
LOWER BYTE CONTROL
COLUMN ADDRESS LCAS > CIRCUIT Vss(ov)
STROBE INPUT P
UPPER BYTE CONTROL UCAS LOWER gz g
COLUMN ADDRESS gt bai
STROBE INPUT — UPPER H o
WRITE CONTAOL —/ T \ | Lowen DATA
* ! [ INPUTS/OUTPUTS
558 ;
gk ce
Ao~A9 tr{8s2
( o COLUMN DECODER -
l """""""" l - g 2 é:’: m
b g
SENSE REFRESH | | 255 :::8 DQs
2 & AMPLIFIER & | /O CONTROL =0 y DQ1o
g 1 : i \UPPER DATA
=H] < M = 5 i [INPUTS/OUTPUTS
ADDRESS INPUTS< c2 a | 38 : '
222718 | MEMORY CELL —E i DQ1s
CENMERE (16777216BITS) z<a[T
- ; 1
o1
* L_< BE OUTPUT ENABLE
\. A9 INPUT
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 \%
V) Input voltage With respect to Vgg -1~7 \%
Vo Output voltage -1~7 \Y
lo Output current 50 mA
Py Power dissipation Ta=25°C 1000 mw
Topr Operating temperature 0~70
Tstg Storage temperature -65~ 150

RECOMMENDED OPERATING CONDITIONS
(Ta =0~ 70°C, unless otherwise noted) (Note 1)
Limits
Symbol Parameter - Unit
Min Nom Max
Vee Supply voltage 4.5 5.0 55 \Y
Vss Supply voltage 0 0 0 \Y

Vi High-level input voltage, all inputs 2.4 6.0 \%
Vi Low-level input voltage, all inputs -1 0.8 \%
Note 1: All voltage values are with respect to Vgg.
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

ELECTRICAL CHARACTERISTICS

(Ta=0~70°C, Vcc = 5.0V +10%, Vgg = 0V, unless otherwise noted) (Note 2)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Von High-level output voltage lon = -5.0mA 2.4 Vee
VoL Low-level output voltage loL = 4.2mA 0 0.4
loz Off-state output current Q floating OV < Vgyt < 5.5V -10 10 HA
N Input current 0V < V)\ 6V, Other inputs pins = 0V -10 10 HA
Average supply current M5M418165C-5,-5S RAS, CAS cycling 180
lecaav) from V¢ operating M5M418165C-6,-6S tre = twe = min. 150 mA
(Note 3,4,5) M5M418165C-7,-7S output open 130
RAS = CAS =V, output open 2
leco Supply current from V¢, stand-by (Note 6) | RAS = CAS 2V -0.2V 1 mA
output open 0.3*
Average supply current M5M418165C-5,-5S RAS cycling, CAS =V 180
lcca av) | from Vec refreshing M5M418165C-6,-6S trc = min. 150 mA
(Note 3,5) M5M418165C-7,-7S output open 130
Average supply current M5M418165C-5,-5S RAS =V, CAS cycling 165
lcca(avy | from Ve Hyper-Page-Mode M5M418165C-6,-6S tpc = min. 130 mA
(Note 3,4,5) M5M418165C-7,-7S output open 110
Average supply current from Ve M5M418165C-5,-5S CAS before RAS refresh cycling 180
lcce (av) CAS before RAS refresh mode M5M418165C-6,-6S trc = min. 150 mA
(Note 3) M5M418165C-7,-7S output open 130
Stand-by:
RAS 2 V¢ - 0.2V
CAS 2V - 0.2V or CAS < 0.2V
CAS before RAS refresh:
Average supply current RAS cycling CAS < 0.2V or
lccav) | from Vee M5M418165C (S) CAS before RAS refresh cycling 500 KA
Extended-refresh cycle W <0.2V or 2 Ve - 0.2V
(Note 6) OE<0.2VorzVqe-0.2V
Ag~Ag<0.2VorzVee-0.2V
DQ =open, tgc = 125 s,
tras = trasmin ~ 1 H'S
Average supply current
lecoavy® | from Vee M5M418165C (S) RAS = CAS <0.2V 400 PA
Self-refresh cycle
Note 2: Current flowing into an IC is positive, out is negative.
31 lcciavy lecaav) and lecaay) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4t leciav) and lcca(av) are dependent on output loading. Specified values are obtained with the output open.
5: Column Address can be changed once or less while RAS =V, and LCAS/UCAS = V.
CAPACITANCE
(Ta=0~70°C, Vgc = 5.0V £ 10%, Vgg = 0V, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
C o) Input capacitance, address inputs 5 pF
Ci ©g) Input capacitance, OE input 7 pF
Ci w) Input capacitance, write control input Vi =Vss 7 pF
Ny — = f=1MHz
C| ®As) Input capacitance, RAS input V| = 25mvims 7 pF
Ci cas) Input capacitance, CAS input 7 pF
C o Input/Output capacitance, data ports 7 pF
5
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

SWITCHING CHARACTERISTICS

(Ta=0~70°C, Vcc = 5.0V +10%, Vgg = 0V, unless otherwise noted, see notes 6, 14, 15)

Limits
Symbol Parameter M5M418165C-5,-5S M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max

teac Access time from CAS (Note 7, 8) 13 15 20 ns
traC Access time from RAS (Note 7, 9) 50 60 70 ns
tan Column address access time (Note 7, 10) 25 30 35 ns
tcpa Access time from CAS precharge (Note 7, 11) 30 35 40 ns
toea Access time from OE (Note 7) 13 15 20 ns
toHe Output hold time from CAS 5 5 5 ns
toHR Output hold time from RAS (Note 13) 5 5 5 ns
torz Output low impedance time from CAS low (Note 7) 5 5 5 ns
toez Output disable time after OE high (Note 12) 0 13 0 15 0 20 ns
twez Output disable time after WE low (Note 12) 0 13 0 15 0 20 ns
torr Output disable time after CAS high (Note 12, 13) 0 13 0 15 0 20 ns
tRez Output disable time after RAS high (Note 12, 13) 0 13 0 15 0 20 ns

Note 6: Aninitial pause of 500 u s 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 th)e 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 to Vop = 2.4V (loy = -5mA) / Vg = 0.4V (o = 4.2mA) load 100pF. The reference levels for measuring of output signal are 2.0V (Vop)
and 0.8V (V).
8. Assumes that tgcp 2 trepmax) aNd tasc 2 tascmax) @M tep = tepmax).
9: Assumes that trcp < trep(max) aNd trap < tRaD(max)- If tRep O trap is greater than the maximum recommended value shown in this table, tgac Will increase by amount that
trep exceeds the value shown.
10:  Assumes that trap 2 trapmax) @Nd tasc < tasc(max)-
11:  Assumes that tcp < tcpmax) and tasc = tascmax)-
12: toEz(max): tWEZ(max): toFF(max) @nd tRez(max) defines the time at which the output achieves the high impedance state (Ioyt < |+ 10 pA [) and is not reference to Vomin) OF
VOL(max)-
13: Output is disabled after both RAS and CAS go to high.
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Hyper-Page Mode Cycles)

(Ta=0~70°C, Vcc = 5.0V +10%, Vgg = 0V, unless otherwise noted, see notes 14, 15)

Limits
Symbol Parameter M5M418165C-5,-55 M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max

tRer Refresh cycle time 16.4 16.4 16.4 ms
tRer* Refresh cycle time 128 128 128 ms
trp RAS high pulse width 30 40 50 ns
trep Delay time, RAS low to CAS low (Note 16) 18 37 20 45 20 50 ns
terp Delay time, CAS high to RAS low 5 5 5 ns
trpc Delay time, RAS high to CAS low 0 0 0 ns
tepn CAS high pulse width 8 10 10 ns
trAD Column address delay time from RAS low (Note 17) 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 0 13 0 13 ns
tRAH Row address hold time after RAS low 8 10 10 ns
tcan Column address hold time after CAS low 8 10 10 ns
toze Delay time, data to CAS low (Note 19) 0 0 0 ns
tpzo Delay time, data to OE low (Note 19) 0 0 0 ns
troD Delay time, RAS high to data (Note 20) 13 15 20 ns
teop Delay time, CAS high to data (Note 20) 13 15 20 ns
topp Delay time, OE high to data (Note 20) 13 15 20 ns
tr Transition time (Note 21) 1 50 1 50 1 50 ns

Note 14: The timing requirements are assumed tr = 2ns.
15 Viy(min) @nd V| max) are reference levels for measuring timing of input signals.
16:  trcp(max) IS specified as a reference point only. If trep is less than trep(max), access time is trac. If trep is greater than trep(max), access time is controlled exclusively by
teac OF taa.
17: trap(max) is specified as a reference point only. If tgap 2 trap(max) aNd tasc < tasc(max): access time is controlled exclusively by taa.
18:  tasc(max) is specified as a reference point only. If trep 2 trep(max) @Nd tasc 2 tasc(max), access time is controlled exclusively by tcac.
19: Either tpz¢ or tpzo must be satisfied.
20: Either tgpp or tcpp Or topp Must be satisfied.
21: tyis measured between Vyminy and Vi (max)-

Read and Refresh Cycles

Limits
Symbol Parameter M5M418165C-5,-55 M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max

tre Read cycle time 90 110 130 ns
tras RAS low pulse width 50 10000 60 10000 70 10000 ns
tcas CAS low pulse width 8 10000 10 10000 13 10000 ns
tesH CAS hold time after RAS low 40 48 55 ns
trsH RAS hold time after CAS low 13 15 20 ns
tres Read setup time before CAS low 0 0 0 ns
tRcH Read hold time after CAS high (Note 22) 0 0 0 ns
tRRH Read hold time after RAS high (Note 22) 10 10 10 ns
tRAL Column address to RAS hold time 25 30 35 ns
teaL Column address to CAS hold time 13 18 23 ns
torH RAS hold time after OE low 13 15 20 ns
tocH CAS hold time after OE low 13 15 20 ns

Note 22: Either tgcy Or trry Must be satisfied for a read cycle.
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M418165C-5,-55 M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tras RAS low pulse width 50 10000 60 10000 70 10000 ns
tcas CAS low pulse width 8 10000 10 10000 13 10000 ns
tesH CAS hold time after RAS low 40 48 55 ns
trsH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 24) 0 0 0 ns
twen Write hold time after CAS low 8 10 13 ns
tewL CAS hold time after W low 8 10 13 ns
tRwL RAS hold time after W low 8 10 13 ns
twp Write pulse width 8 10 13 ns
tps Data setup time before CAS low or W low 0 0 0 ns
toH Data hold time after CAS low or W low 8 10 13 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M418165C-5,-55 M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max

trwe Read write/read modify write cycle time (Note 23) 109 133 161 ns
tras RAS low pulse width 75 10000 89 10000 107 10000 ns
tcas CAS low pulse width 38 10000 44 10000 57 10000 ns
tesH CAS hold time after RAS low 70 82 99 ns
trsH RAS hold time after CAS low 38 44 57 ns
tres Read setup time before CAS low 0 0 0 ns
tcwp Delay time, CAS low to W low (Note 24) 28 32 42 ns
tRwD Delay time, RAS low to W low (Note 24) 65 77 92 ns
tawp Delay time, address to W low (Note 24) 40 47 57 ns
toen OE hold time after W low 13 15 20 ns

Note 23:  tryc is specified as tryc(miny = tRac(max) + tobbmin) + tRwimin) * tRP(min) + 4tT-
Note 24: tycs, tcwp. trwp and tawp and, tcpwp are specified as reference points only. If tycs 2 twcs(min) the cycle is an early write cycle and the DQ pins will remain high impedance
throughout the entire cycle. If tcyp 2 towp(miny tRwb 2 tRwo(min): tawp 2 tawp(min) @d tcpwp 2 tcpwogminy (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. If neither of the above condition (delayed write) of the DQ (at access time and until CAS or OE goes
back to V) is indeterminate.
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M5M418165CJ, TP-5,-6,-7,-5S,-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 OE or W)
(Note 25)

Limits
Symbol Parameter M5M418165C-5,-55 M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max

thpc Hyper page mode read/write cycle time 20 25 30 ns
thPrRWC Hyper page mode read write/read modify write cycle time 57 66 79 ns
tooH Output hold time from CAS low 5 5 5 ns
tras RAS low pulse width for read write cycle (Note 26) 65 100000 77 100000 92 100000 ns
tep CAS high pulse width (Note 27) 8 13 10 16 10 16 ns
tepRH RAS hold time after CAS precharge 30 35 40 ns
tcpwp Delay time, CAS precharge to W low (Note 24) 45 52 62 ns
tcHoL Hold time to maintain the data Hi-Z until CAS access 7 7 7 ns
toepe OE Pulse width (Hi-Z control) 7 7 7 ns
twpe W Pulse width (Hi-Z control) 7 7 7 ns
tHewp Delay time, CAS low to W low after read 28 32 42 ns
thawp Delay time, address to W low after read 52 62 72 ns
tHpwD Delay time, CAS precharge to W low after read 62 72 82 ns
tycon Delay time, CAS low to OE high after read 13 15 20 ns
tHAOD Delay time, address to OE high after read 25 30 35 ns
tHpoD Delay time, CAS precharge to OE high after read 30 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: tcpmax) is specified as a reference point only.

CAS before RAS Refresh Cycle

(Note 28)
Limits
Symbol Parameter M5M418165C-5,-5S M5M418165C-6,-6S M5M418165C-7,-7S Unit
Min Max Min Max Min Max
tesr CAS setup time before RAS low 5 5 5 ns
teHR CAS hold time after RAS low 10 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 RAS refresh mode.

SELF REFRESH SPECIFICATIONS
Self refresh devices are denoted by “S” after speed item, like -5S/-6S/-7S. The other characteristics and requirements than the below
same as normal devices.

TIMING REQUIREMENTS

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

are

Limits
Symbol Parameter M5M418165C-5S M5M418165C-6S M5M418165C-7S Unit
Min Max Min Max Min Max
trASS Self refresh RAS low pulse width 100 100 100 us
trps Self refresh RAS high precharge time 90 110 130 ns
tens Self refresh RAS hold time -50 -50 -50 ns
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

SELF REFRESH ENTRY & EXIT CONDITIONS

1. In case of distributed refresh
The last / first full refresh cycles (1K) must be made within ty g / tgy before / after self refresh, on the condition
of tyg < 16.4ms and tgy < 16.4ms.

-------------- =TT 1 =TT
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
< 1K/ 16.4ms > < 1K/ 16.4ms >

2. In case of burst refresh
The last / first full refresh cycles (1K) must be made within tyg / tgy before / after self refresh, on the condition
of tNS + tSN <16.4ms.

NS tsN
BURST REFRESH BURST REFRESH
< 1K/ 16.4ms > < 1K/ 16.4ms >
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Timing Diagrams Read Cycle
(Note 29)

tRC
tRAS )
VIH — )
RAS \ / \
viL —
tcsH
tcRP tRCD tRSH tcrp
tcas |
VIH —
LCAS / UCAS \
viL -
tRAD 1RAL
» tcaL SR
1ASC. tcaH A
Ao~A COLUMN (" Row
o~he ADDRESS ADDRESS
tRRH
tRCS -
— ViH = TR XX TR x
VIL — RRIHOOOCHX
oz tcoD
tRDD
VH — \ .
DQ1~DQie N Hi-Z
(INPUTS) Vi — el | W2 p
tcac torF | ]
taa 1OHC
tcLz toHR
DQ1~DQ1e VOH - Hi-Z j@ Hi-Z
DATA VALID
(OUTPUTS) ,, . _ \
tRAC
10z0 toEA. toEz
tocH tobD
VH -
o BB
viL =
tORH

Note 29 m Indicates the don't care input.
Z Z 2 Z Z Z Z Indicates the invalid output.

ViH(min) VINS VIH(max) o VIL(min)S VINSVIL(max)

11
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Byte Read Cycle

tRC
tRAS trP
P VIH — 3
RAS \ / \
ViL ~
tcsH tcrp
tcrp tRCD RSH
R VIH —
LCAS "
(or UCAS) vy —
{CAS
UCAS AS VIH - \ /
{(or LCAS) vy —
tRAD tRAL
1CAL
. {ASR
{RAH tasc tCAH -
ROW COLUMN ROW
~ o
Ao~As [ADDRESS ADDRESS m ADDRESS
{RRH
tRCS
e > tRCH
W SRR
DQ1~DQs ViH —
(INPUTS)  ViL—
DQi1~DQs o _ ‘
(or DQa~DQ1e) Hi-Z
(OUTPUTS) VoL —
tozc tcoo
tRDD
DQe~DQ16 vy _ Hi-Z
(or DQ1~DQs) 0 $
(INPUTS) VL~ tREZ
tcac » tOHR tWEZ
taa toFF
tcLz toHC
DQe~DQus
VOH — ;. X Hi-Z
{or DQ1~DQs) HiZ DATA VALID >—'—
- 7
(OUTPUTS) VoL {RAC —~
tozo tOEA
tocH le—{ tODD
Tateste%!
toRH
e
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Early Write Cycle

twe R
tRAS LN
ViH — Y
RAS \ \
ViL —
iCsH
tcrRP tRCD tRSH tcrP
r_' tcas
VIH -
LCAS /UCAS \ Z
ViL -
tasR
tasr tRAH tasc tCAH <
> mgl
VAT v W S ——
Aohs | TH- ROW COLUMN SRR ROW
ViL - ADDRESS ADDRESS XXX ADDRESS
twes tWCH
- VIH — AR R AR O A
w atete%e% 2RHHHAKL
Vit — XSOOSENENNSNONSSSs e 1L ESOSEOOO 020707070 % % % e "o %"
DS toH
—b
DQ1~DQ1s VIH — RERITTICTR XXX IHX I
010,058 ) DATA VALID
(INPUTS)  \, _ KAXRXIHH
DQ1~DQ1s VOH - Hi-Z

(OUTPUTS) , _

ViH - &

13
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Byte Early Write Cycle
twe

tRAS

tRP

JE— ViH-"""_
RAS \

viL -

{CSH

tcrp tRCD tRSH

\

cas  ™-
(or UCAS) ViL —

{CAS

tCRP

UCAS Vi — \
(or LCAS) ViL —

tasr tasc
- tRAH {CAH

Ao~Ag ViH — ROW COLUMN
ViL — ADDRESS ADDRESS

tWCH

|

ROW
ADDRESS

—————

DQI~DQs y, _
(or DQo~DQ1e)
(INPUTS) Vi —

DQ1~DQs VOH —

Hi-Z
(or DQe~DQ16) '

(OUTPUTS) VoL —

U

DQ9~DQis vy _
(or DQ1~DQs)
(INPUTS)  ViL — 2

DATA VALID

DQs~DQr1s VOH — Wiz
(or DQ1~DQs)

(OUTPUTS) VoL —

2 MITSUBISHI

ELECTROMIC DEVIGE GROUR
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Delayed Write Cycle

twe
tRAS tRP
VIH - ==
RAS \ / \
viL =
tosH tcRP
tcrp tRCD tRSH
{CAS
ViH —
o e~ ST \ /
ViL — A
1SR, tRAH thse) tCAH —sHetasr
Ao~A9 Vik— ROW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
tcwi
tAwL
tRCS e
— ViH -
w
ViL =
twCH
tos
"zc, A toH
VIH = A A A A A SN AR ARAAAAAAAAX 1
DQ1~DAQ1s S .. N CSCN S Hi-Z DATA
(INPUTS) vy — XK VALID
toLz
DQ1~DQ1s YOH = Hi-Z 7 . Hi-Z
(OUTPUTS) vy, — ) i |
OE
. 2 MITSUBISHI

ELECTROMIC DEVIGE GROUR



MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Byte Delayed Write Cycle

twe
tRAS tRP

S ViH = =
RAS \ / \

ViL =

tcsH
{CRP tRCD tRSH
fcas ™~
(OI’ UCAS) ViL -
tcAS tcRp
o
(or LCAS) v -
tasr tRAH tCAH
tASC f—»n tASR

Ao~As ViH ~ m ROW @ COLUMN ROV

ViL - ADDRESS ADDRESS ADDRE

tRCs

— ViH —
w

ViL -
DQ1~DQAs

= IO MK X
(0r DOe~DA16) XSSOSR
(INPUTS) VL — 2SRRI RN XG0
DQI~DQs vy _ 2
(or DQs~DAQ1s)
(OUTPUTS) VoL —
tWCH
S| |, tox
DQe~DQis \pyyy _ :
(or DQ1~DQs) s ! VALID
(INPUTS) VL -
tcLz

DQo~DQte o — Hiz
i-

Hi-Z

(or DQ1~DQe)
(OUTPUTS) Vo —

2 MITSUBISHI

ELECTROMIC DEVIGE GROUR
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-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 =
tosH tCRP
tcrp tRCD tRSH
C tcas
VIH —
[CAS/ UCAS M \ /
Vi = 1RAD
tasR tRAH tASR
> tASC e foaH N ]
Ao~Ag ViH - AOW COLUMN ROW
ViL — ADDRESS ADDRESS ADDRESS
tAWD towl
towp tRWL
tRes i tRWD twp i
— VIH -
W \
ViL —
tozc 108 toH
le
VIH — .
DQ1~DQ1s ) HiZ @ DATA VALID
(INPUTS) vy - 1CAC
taa
teLz
DQ1~DQis YOH = Hi-Z DATA\ Hi-Z
(OUTPUTS) vy — VALIDY
tRAC
¢ tooD tOEH
tozo toeA
toez
OE

- 2= MITSUBISHI
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Byte Read-Write, Read-Modify-Write Cycle

ViH —
RAS

ViL -
LCAS Vik -
(or UCAS) vy -
UCAS VIH ~
{orLCAS) -

VHH ~
Ao~As

viL =
—_ VIH -
w

ViL =
DQ1~DQs VIH —
(or DQe~DQis)
(INPUTS) ViL —

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

DQe~DQi1s VIH =
(or DQ1~DAQs)
(INPUTS) wviL —

DQe~DQ16 vy _
(or D ~DAQs)
(OUTPUTS) VoL —

tRWC
tRAS tRP
\ /N
tCcsH
{CRP I tRCD tRSH
tcas tcRP
tRAD
tasR tASR
il tRAH tasC oo tCAH o
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
1AWD tow
tRes tcwb g
tRWD e
Hi-Z
toH
tos »
tozc [+
; HZz DATA VALID
{CAC
tAA
tcLz
Hi-Z pata X Hi-Z
VALIE‘!
tRAC oD
{OEA toEH
e {OEZ

_/

2 MITSUBISHI
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18



MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Read Cycle

trRAS tRP
VIH - =Y
RAS \ / \
ViL - 4
tcsk tHPC tRSH
tcRP trRCD tcas tcp tcas tcp tcas
— —__VH-—
LCAS / UCAS \ / \ \
viL —
tRAD {CPRH
1ASR
tASR tasc | | tcau tasc| | tcaH N
RlLPAH L pscle ] oA SC | , ASC
ViH — ROW
Ao~Ag " _@ Dg?a‘{zvss @ COLUMN-1 COLUMN-2 y COLUMN-3 x ADDRESS
tRCS tRAH
tCAL tCAL tcaL tRCH
w
viL -
twez
wze R0D
tcoD
DQi~DQis VM _m Hi-Z
(INPUTS) v — tcac tcAC tcaC ‘ez y
tAA taa taa 1OHR |
1OFF
tcLz tDOH tDOH TOHC
DQi~DQis VOH— Hi-2 DATA - DATA DATA
(QUTPUTS) yq, — VALID-1 VALID-2 VALID-3 ) -
1RAC [ tcra tcPA
tOEA v
t0zo EA OFz
tocH
— \AAAALA S
OE ZRRRRRARKR m
O SIIOE)
|n—o tooo
. 2 MITSUBISHI

ELECTROMIC DEVIGE GROUR



MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Byte Read Cycle

[ VIH —
RAS

ViL —
cas ™~
(or UCAS) v -
UCAS ViH ~
{or LCAS) -

VIH -
Ao~As

ViL —
— VIH ~
w

viL =
DQ1~DQs y _
(or DQe~DQ16)
(INPUTS) VL —
DQ1~DQs VOH —
(or DQe~DQts)
(OUTPUTS) VoL —
DQs~DQ16 iy
(or DQ1~DQs)
(INPUTS) Vi -

DQo~DQ16 you —
(or DQ1~DQs)

(OUTPUTS) VoL —
. VIH —
Ot

ViL —

tRAS tRP
A O\
tcsH tHPC tRSH
1CRP tRCD tcp tcas tcp
g
tcas tcAS tcap
tRAD tCPRH
tsR| | tran tcaH tasc| | tead tasc | | tcaH tash
el le tASC je— —»| » l—| i
ROW ROW
m ADDRESS @ COLUMN-1 COLUMN-2 COLUMN-3 §@ ADDRESS
. tRCS 1RRH
tcAL 1AL tcaL le—{ tRcH
m toze m
X Hi-Z
4
tcac (REZ
YR OHR
Hi-Z DATA N
VALID-2 /
teLz
5 tRDD
bze CPA
tcpD
R X
g tcac 1CAC _ y
taa taa twez
X tOFF
tDoH
tolz e 1OHC
Hi-Z DATA DATA
VALID-1 VALID-3
thaC tcPa
tozo {OEA
— 10£2
tocH
tnnn

2 MITSUBISHI

ELECTROMIC DEVH

E GROUR
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Early Write Cycle

tRAS tRP
ViH-""_ 3 )
AAS N / \
ViL -
tCsH tHPC _ {RSH
tcrp tRCD {CAS tcP tCcAS tcp tcAs tcRP
VIH — ﬁ
LCAS / UCAS @ \ / \ ] \ /
ViL = A
{CAL fCAL
tASR
“Sf’ tRAH “‘5_0’ tcAH tasc leyl [ 10AH tasc le_s| L toAH »

VH —
ROW
Ao~Ag OLUMN-1
viL -@ ADDRESS @ :

COLUMN-2 @ C

—
ROW
OLUMN-3 @ ADDRESS
Sintthitai

twes tweH {wcs twCH twces tweH
W
tos toH tos toH tos toH
DQi~DQis VH -2 DATA DATA Y DATA )
(INPUTS) v — XOCRSCLEILN.  VALID-1 VALID-2 VALID-3

DQ1~DQi1e Vo —

Hi-Z

(OUTPUTS) yq, —

OE

21
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Byte Early Write Cycle

tRAS trRP
N VH-"" y
RAS \ / \
viL -
tcsH tHPC tRSH
tcrp "
M-D)
—_ VIH — ]
LCAS \ /
(or UCAS) wviL - \
tRcD tcas tcp 1cAs tcp 1cAS tcRP
o \ / \ /
(orLCAS) -
{CAL tcaL
tAsSR
[N
1ASA ien tRAH 1ASC je—p. {can LASC -] {CAH TASC k] {caH
Ao~As ViH — m ADFI‘)%véISS @ COLUMN-1 COLUMN-2 @ COLUMN-3 @ ADF,;%‘I,:SS
VviL - S
twes | | twen twes | | tweH twes | | twen
— ViH = ¥
w
ViL — K2
s | ton tos | | tow
DQ1~DQe  viH — ST \
XA DATA DATA
(or DQe~DQ1s) KSR : m .
(INPUTS) Vi — SXXGONRRKKEKES Y VALID VALID3 4
DQi~DQs o, iz
(or DQs~DQ16)
(OUTPUTS) VoL —
tos | | toH

DQo~DQis VIH -
(o DQI~DQs) KX
(NPUTS) Vi — XX

DQe~DQi6 you —
(or DQ1~DQs)

DATA
VALID-2

Hi-Z

(OUTPUTS) VoL —

2 MITSUBISHI

ELECTROMIC DEVIGE GROUR
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

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

ELECTROMIC DEVIGE GROUR

tRAS , tRP
ViH—""" Y
RAS \ / \
viL -
{CSH i tRWL -
tRCD tcas {HPRWC
tere l" tcp tcas "
VIH -~
[CAS / UCAS m \ / \ [
ViL —
tRAD
WL
(Aﬂ tRAH tasc e tCAH tASC; tCAH {c el task
VIH —
ROW ROW
v R o VR o YRR
- o] | et v
CWD
tRCS' tcwp . WP we
— ViH —
W \ \
viL —
tRWD tcPwo
toze DH
tozc oS toH oS 1
VALID-1 VALID-2
(INPUTS) - toac \ oxe \
taa taa
terz —ae-tCLZ
DQ1~DQ1s VOH = Hi-Z 7 %33‘; Hi-Z DATAY Hi-Z
(OUTPUTS) yq, - \ kne 4 2
IRAC
+»f tODD 1CPA
tozo , lOEA tbzo
toez
_ VIH -
OE
viL =
. 2 MITSUBISHI



M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

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

ViR

o \ 2 .

fcsH |

16— tRWL

tcre

icas  m-

(or UCAS) vy -

tRCD tcas tHPRWC
7] tcp tcas le—{ {CRP

OFAG ViH —
UCAS
(or LCAS) . = M \ \

tRAD

tasR . tasc tewt
— ki ASC {e-» feAH —» toan e tASR

VIH - ROW [ row
Ao~Ag -1 COLUMN-2
tawp tawp

tRCS towD WLl | tacs e towd
twp twp

VIH —

z|
-
—

viL =

tRWD tcPwD

DQI~DQs y, _

(or DQs~DQhs) %
(INPUTS) VIL —

DQ! ~DQS VOH —
(or DQ9~DQ16)
(OUTPUTS) VoL

Hi-Z

DZC
tozc tos tD’I | tos ML

DQo~DQ16 vy _

I
Hi-Z DATA Hi-Z DATA
(or DQ1~DQs) VALID-1 VALID-2 @
(INPUTS) VL — tcac tcac

DQe~DQs VOH — X
(or DQ1~DQs) HiZ DaTaN Hi-2
(OUTPUTS) VoL — K 4

tobo

DATAY Hi-Z
VALID
2 f

.

{cPa
¥ toDD
tbzo , [tOEA tbzo tOEH

toEz

(o174

toEA

2 MITSUBISHI
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Mix Cycle (1)

tRAS [Gi
tRWL
ViH — »>
RAS \ j
i - tche
tcsH thPC tHPRWC
tCRP
tRCD {cas tcp tcas tcp tcas
__VH- \ — tewe |
[CAS/ UCAS W \ [ \ / \t
{RAD
tasr tasc tasc tash
Al R tasCles| [ 1CAH,, ol tCAH toaH r,
VH — ; I3 —
ROW ROW
Ao~Ag COLUMN-1 %@ COLUMN-2 g ycowMN-Smw ADDRESS
viL —% ADDRESS @ R\ \
tcPWD
tRcs tweH
twes tAWD
fCAL e CAL N tcwp
| twp
— VIH - »
" EERRRRE \_ 1L/ \
ViL =
tpze s, | LMy toze 105 tOH
(INPUTS) - 4 tCAC X - A
taa tcac
l——»|
teLz Il L4 teLz
-
~ VOH — " \
DQ1~DQis Hi-Z %II‘I\) X 32{1’[‘) A
(OUTPUTS) v/, — af Ko
tRAC tcPa
1020 LCEAH {0EZ tozo , tOEA | tOEZ toeH
— VIH - tocH \
OE
ViL =
toDp . tooD

. #% MITSUBISHI
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hyper Page Mode Mix Cycle (2)

VIH =
RAS
ViL -
tHPC
_ViH-—
{CAS / UCAS / \ / \ j \
ViL —
tcp tcas tcas
tasc tCAH tasc tcAH tasc tCAH
ViH - 4 \
Ao~As COLUMN-1 COLUMN-2 COLUMN-3
ViL — X 7
tcaL "tReH tcaL
twes tweH
— Vid —
v \ /
ViL - tHCWD
tHAWD ton
tHPWD N tos L_ tozc
i
DQi~DQis VM~ Hi-Z e;\mmz ) Hi-Z
INPUTS _ -2
( )W teac tcac
1AA tAA
iCPA
tcpa
tWez foo toLz
DQ1~DQ1s YOH = / // 7 7 DATA % Hi-Z [ DAt
(OUTPUTS) 0, — / / /] vALID-1 Jf VALID-3
tHcoD . toEz _— toEA
tHAOD toDD ‘_.]
v tHPOD
_ H—
OE / \
ViL - / —_—

iR MITSUBISHI
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

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

tRAS trP
ViH -
s N \
viL =
tcsH tHPC tRSH
tcrp tRCD cP tcas tcp tcas tcRP
e ——VH-~ \ .\
LCAS /UCAS \ / \ / \
viL -
{RAD tcPRH
“Si tRAH 1ASC e tCAH t:s_c’ tCAH g:sg’ tCAH tash
VIiH — ROW ROW
Ao~Ae " ADDRESS! COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
t
tRAL tRRH
. tRcs e trcH
- W
viL -
WEZ
toze tRDD
tcoD
DQ1~DQ1s ViH - w Hi-Z
(INPUTS) - tcAC tcac tcac \RE2
tAA A taa toOHR
i toFF
tcLz tOOH tfcz tOHC
e »
DQ1~DQis YOH = Hi-Z _< DATA DATA X Hi-Z DATA }_
(OUTPUTS) v, - VALID-2 | VALID-3
tCcPA
tCHOL t0Ez |
toEz
— VIH -
OE
V"_ - A..
tOEPE |1——’ tooo

27
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

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

tRAS trRP
VH = —
AR \ /
ViL —
fcsH tHPC tRSH
tcrP tRco tcas tcp tcas tcp tCAs R {CRP
— —VH-
LCAS / UCAS W \ / \ \ /
viL — - 7
tRAD {CPRH
USR] LA tasc ey otoat tpS_Cd toAH tasc] | tean tsR
VH ~
Ao~As ROW ! ! i ROW
ViL = m ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
tRAL tRRH
tRCS tRCH
" tRes » tRCH
— ViH -
W 4
viL =
twez
tozc twere tROD
tcop
DQ1~DQ1s VIH — m Hi-Z §
INPUTS -
( ) v tcAC tcac tcac tREZ )
1aA ™ taa 1OHR
teLz tDoH wez |toz toFF
> ) toHC
DQ1~DQ1s VoH — Hi-Z DATA DATA Hi-Z DATA
(OUTPUTS) VoL — VALID-1 VALID-2 \ VALID-3
1RAC tcPA tcPa
tozo , 1OEA
eH . loEZ
—_— VIH = RO o )
o R 2
VIL — S0 ORSSE)
l‘—' toop

2 MITSUBISHI
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

RAS-only Refresh Cycle

VIH -
oS 008, eSS A
ViL -

g

tRC
tRAS trP

ViH = )

\ \___

tRPC

tcRP r+ p-.1 la tCRP

tAsR tRAH
| tASR ¢
N-a e e e o . VimrvnvEER Y ¢ o0 e 0o ee e et ettt ettt e st P eee s eese ’_—_—
powre " "o I row
Vi~ ADDRESS RHRAHRHERRARARRARRZAKRAY ) ADDRESS
VIH = TR TR TR AT R I R AR KRNI AP AR LR AR BRI T TTR T AP KK AR A
G0 R IRAANAIAHHXRIHRHHHHKK
VIL ~ RSSO ARSI A KA I HIIH I ICOKIR I AR
—~ V[T @0 0. 9.0 0 0.0 0.0.0. 0.9 9.0, 9.0.0.0 PP PP PO PO OO OO OO OO P PP OO E DO OO OO0 OPP
pQ~DQre 22000 00 0 2 b b e St N e N 0’:’:’:’:“:’:‘:’:’:’:"’:’:’:’:’:’:’:’:’:’:’:’:’:‘:’:’:’:’:’:’:’:’:’:’:’
(INPUTS) v — BRI IR X IO I I XA I XK I
DQi1~DQ1s YOH — Hi-Z

(OUTPUTS) o, —

TRIXRIZXZK LK KLHLXLZL XL L LLRXLR L XXX XXX LXK
QRN 0000 %0 %0 2020 %0 % %0 %0 %0 2%
it — O8RS SRR

29
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

CAS before RAS Refresh Cycle, Extended Refresh Cycle*

tRC ¢ trRe
»
AP {RAS tRAS tRP
- | (4
ViH — P
s N \ / \
viL- 2
tRPC tCSR tCHR tRPc  tcSR fCHR trPC

» |-—’ tcRP
'R

Ve - Y
LCAS / UCAS ] / \_
ViL = ) | 4
s tCPN
le—n tASR
Ao~ A Vi - W { ROW COLUMN
) v - "5 DDRESS/\ ADDRESS
tRRH
) trcs
M tRCH
- ViH -
W
ViL =
DQ1~DQ1e VK — M
(INPUTS) vy = 1
e tREZ »
[e—» toHR
{oFF
toHC

DQ1~DQ1s YOH
(OUTPUTS) yq -
{oEZ

» Hi-Z
»

L~ g

oE ViH - R 0 S K K O K KKK IKKKKKK
I o g e e e e e e e L 20 e 00000 202020202020 202020202020 2020202020 20202020 202,

2 MITSUBISHI
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M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Hidden Refresh Cycle (Read)

(Note 30)

tRC tRC
1RAS e | tRAS tRP
VIH=" Y
RAS \ / \ / \
viL —
tcrP tRCD tASH tCHR
VIH -~
[CAS / UCAS w \ /
viL -
{RAD , s
tasr tRaH , tasC ICAH
Ao~A9 ViH -~ ROW COLUMN row
ViL — ADDRESS ADDRESS ADDRESS
tRes {RRAH
tRAL tRCH ¥
— ViH —
" SRR
ViL =
tcoo
L ozc tROD
ViH - .
(INPUTS) v — 4 tREZ
{CAC > tOHR
tAA tOFF
tcLz toHe
VOH ~ . "
DQi1~DQis Hi-Z > Hi-Z
(OUTPUTS) VoL — DATA VALID e
tRAC toE2
i074¢] toEA
; toRH {000
— VIH -
OE
ViL —

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

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Self Refresh Cycle *

DQ1~DQis YOH =

tRP tRASS tRPS
Vid —
RAS / \
ViL = 7
tRPC
tRPC
t—> tcrP
{CSR tcHs
- VH -~
LCAS / UCAS \
- 4 .
tcen
tasr
—>
VIH - ROW
Ao~As o ADDRESS
viL -
tRRH
tFICH' tRCS
— VIH -
W
ViL -
tROD
tcop
- TR
0Qi~0ae I
(INPUTS) vy — 0.0, 0.0.0.0.0.0.0.0.0,.0.0.9. 4

Hi-Z

(OUTPUTS) VoL -
O VIH -
ViL =

2 MITSUBISHI
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MITSUBISHI LSIs

M5M418165CJ, TP-5,-6,-7,-5S,-6S,-7S

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

Upper / (Lower) Self Refresh Cycle*

trRP

tRPS

RAS ViH — E tRASS
ViL - / 2}

i
~

tRPC {RPC tCrRP
tcPN tCsR
UCAS ViH — - tCHS
(or LCAS) ViL - /
tRPC tcre
tRPC tcRP
LCAS VIH -
(or UCAS) ViL - /
Aoho Vin — IHKALRIAS 2oRRHRIHARRIHS oo satetataetetels
ViL - ete e oo e etetete%e % e te %020 20 %0 % 0%
VH -
w
ViL =
tOFF,
DQ1~DQis VIH — SOOOOOOT
S 000000
SO0
(NPUTS) . RRXRRRRKK
DQi~DQ1s VOH—
(OUTPUTS) |, _
_ VH -
OE
ViL -

. 2= MITSUBISHI
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