Preliminary Spec. MITSUBISHI LSls

T*® M5M418165BJ,TP-6,-7,-8,-6S,-7S,-8S

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

PIN CONFIGURATION ( TOP VIEW)

DESCRIPTION
This is a tamily of 1048576-word by 16-bit dynamic
RAMS, tabricated with the high performance CMOS Vee [}
process,and Is ideal for large-capacity memory systems DO kijpQ16
where high speed, low power dissipation , and low DQZE kojDQ1S
"costs are essential. DQ;;E ps1DQ14
The use of double-layer aluminum process combined DQ4E 310013
with triple-well CMOS technology and a vee 7]
single-transistor dynamic storage stacked capacitor = = DQ12
cell provide high circuit density at reduced costs. DQS[: ;)

Muiltiplexed address inputs permit both a reduction in DQGE =2 Q11
pins and an increase in system densities. pa7 [F] & 4]DQ10
FEATURES paskEl o  plooe

RAS CAS |Address| OE | Cycle | Power NC 5] 5; S CCAS
Type name time tme tme time time ton NC E n -
max,ns} {(max.ns) |{max.na) kmex.ne) Ymin.nae) fityn.mw) W E E BS]UCAS
M5M418165BXX-6,65 | 60 15 30 15 110 850 RASE]
MsM4181658XX-7.7S | 70 20 35 20 130 | 750 NC 5]
M5M418165B8XX-8,85 80 20 40 20 150 650 NC E
A0 [T
At [E]
XX=J,TP A2 fs]
0
eStandard 42 pin S0J,50 pin TSOP VA:c %
eSingle 5.5V 1+10% supply ‘
el ow stand-by power dissipation . .
. 5.5mW (Max) rrerererer et CMOS Input level Outline 42P0K (400mil SOJ)
®ow operating power dissipation
M5M418165BxxX- 6,65 --=---ccecccaa. 940.0mW (Max)
M5M418165B8xX-7,7S ~=---===e-neens 830.0mW (Max)
MS5M418165BxX- 8,85 ------=remeeens 720.0mW (Max) ‘é‘;E ;:; 6
2
eHyper-page mode , Read-modity-write,RAS-only refresh baz[] 2]DQtS
CAS before RAS refresh, Hidden refresh capabliities pa3 ] DQ14
e Early-write mode and OE to control output butfer impedance DQ4 [7] j2e]DQ13
All inputs, output TTL compatible and low capacitance Vee [ jas]Vss
©1024 retresh cycles every 16.4ms (Ao ~As) DQs E [a]DQ12
pas [F] loai
APPLICATION parf] = [Eoato
Main memory unit for computers, Microcomputer memory, pas 7] n i lpag
Refresh memory for CRT NC [ E ETING
iy
2
PIN DESCRIPTION (o2}
o8 1 L NC
" o
Pin Name |Function NC - LCAS
Ac-A9 Address inputs W [T T UCAS
DQ1-DQis |Data Inputs / Outputs RAS[F] OF
RAS Row Address Strobe input NC fe] A9
UCAS Upper Bite Control NC B A8
Column Address Strobe Input A0 B A7
CAS Lower Bite Control Al E] 31A6
Column Address Strobe Input A2 B} BIAS
W Write Control Input A3 Bl A4
OE Output Enable Input Vee B B¢ Vss
Vee Power Supply (+5.0V)
Vss Ground (0V) Outline 50P3W-L (400mil TSOP Normal Bend)
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Praliminary Spac.

MITSUBISHI LSIs

T M5M418165BJ,TP-6,-7,-8,-6S,-7S,-88

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

FUNCTION

The M5M418165BJ, TP provide, in addition
to normal read, write, and read-modity-write operations,

Table 1 Input conditions for each mode

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.

Inputs nput/Output
Operation po— — p— — gy
RAS LCAS UCAS W OE 001-D08 |DC9-DQ16
Lower byte Read ACT ACT NAC NAC ACT DOUT OPN
Upper byte Reed ACT NAC ACT NAC ACT OPN DOUT
Word Read ACT ACT ACT NAC ACT dout DOUT
Lower Byte Write ACT ACT NAC ACT NAC OIN DNC
Upper Byte Write . ACT NAC ACT ACT NAC DNC DIN
Word write ACT ACT ACT ACT NAC DIN DN
AXS-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
Standby NAC DNC DNC ONC DNC OPN OPN
Note : ACT : active, NAC : nonactive, DNC : don' t care, VLD : valid, IVD : invalid, APD : applied, OPN : open
BLOCK DIAGRAM _
AOW ADDRESS Vee (3.3V)
STROBE INPUT RAS CLOCK GENERATOR
LOWER BYTE CONTROL
COLUMMN ADDRESS STROBE INpUT LCAS > GRCUT Ves (OV)
UPPER BYTE oon‘mot—o__f LOWER _ A . |
COLUMN ADORESS STROBE INpUT YCAS tall F -2
9gs ban
-]
WRITE CONTROL o —] ).UPPER 29 - 0Q2
INPUT s T : ! | LOWERDATA
z ! ! INPUTS / OUTPUTS
=0 ] N
Ly W g «© ' '
L35 ! !
| 8 : [ '(){ )ooe
Y 23
120
|
20 COLUMN DECODER
s [- o)
At * """""""" i > & < &
A2 Sk Do’
SENSE REFRESH 2&s
A3 =5 Y AMPUFER & 1 /0 CONTROL || S-m ()P0
A 2 g - % ; ' UPPER DATA
= 4 NP!
ADDRESS INPUTS { As 3= | L ; : INPUTS / QUTPUTS
w i @< 1] '
A6 -l o | w 8 & H '
za 31t MEMORY CELL L > o pa1s
AT S lvod BB § (1677721681TS) 225
As - I K -1
A? g :
b OE OUTPUT ENABLE
INPUT
2
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Praliminary Spac.

MITSUBISHI LSlis

%% M5M418165BJ,TP-6,-7,-8,-6S,-7S,-8S

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditlons Ratings Unit
Vee Supply voltage A~7 v
Vi input voitage WRth respect to Vss 17 v
Vo Output voltage A~7 v
10 Output current 50 mA
Pd Power dissipation Ta=25'C 1000 mw
Topr Operating temperature 0~70 ‘c
Tstg Storage temperature -85~ 150 ‘c
RECOMMENDED OPERATING CONDITIONS (Taz0~ 70°C, unless otherwise notad) (Note 1)
Limits
Symbol Parametar Unit
Min Nom Max
Vee Suppiy voltage 4.5 5.0 5.5 v
Vss Supply voltage 0 0 0 v
Vi Hlgh-lavel Input voltage, all Inputs 2.4 6.0 v
ViL Low-leve! Input voitags, all Inputs -1 0.8 v
Note 1 : All voltage values are with respect to Vss
ELECTRICAL CHARACTERISTICS (Ta=0~ 70°C, Vcc=5.0V -+ 10%, Vss=0V, unless otherwisa noted) (Note 2)
1
Symbol Paramatar Test conditions Limits Untt
Min Typ Max :
You High-level output voltage lon=-5.0mA 2.4 Vee v
Vor Low-level output voltage lot=4.2mA 0 0.4 v
loz Oft-state output current Q floating OVS Vours 5.5V -5 5 uA
11 Input current QVS Vin S 6V, Other inputs pins=0V -5 5 »A
Average supply current M5M418165B-6,65 RAS, CAS cycling 170
o1 av) from Vcc operating M5M418165B-7,7S tre=twe=min. 150 mA
. output open
(Nots 3,4,5) | M5M418165B-8,65 130
1 Supply current from Vee , stand-by (Note §)  hamar-a, =yt OUtPUt open 2 A
cc2 u curre - —_— m.
id ’ y RAS= CASZVec-0.2V 1
M5M418165B-6,6S | ____ — 170
:; :n"‘f::r‘;';f:::l""‘"‘ —{ RAS cycling, CAS= Vin
Iocs v " M5M4181658-7,7S | tac=min. 150 mA
output open
(Note 3,5) | M5M418165B-8,8S 130
M5M418165B-66S |
Average supply current RAS-VILCAS cycling 138
lecaan :°'" Vf; Mod M5M4181658-7,7S | tpc=min. 115 mA
yper-Page-Mode
(Note 3.4,5) | M5M4181658.8,85 | OUTPUt oPen .
M5M4181658+6,6S | e R 170
Av"avg‘ supply current CAS before RAS refresh cycling
lcesayy [ fremVee M5M418165B-7,75 |tac=min. 150 mA
CAS before RAS refresh output apen
mode {Note 3} | M5M418165B-8,85 130
Note 2: Current flowing Into an IC is positive, out is negative.
3: lcet (AV), lec3 (AV) and lccd (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4:1cct (AV) and lecd (AV) are dependent on output loading. Specitied values are obtained with the output open.
5: Column Address can be changed once or less while RAS=ViL and LCAS/UCAS=Viu .
3
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Preliminary Spec. MITSUBISHI LSIs

(Rev. 3.0) M5M41 81 6SBJ,TP—G’—7,—8,"68,“7S,‘88

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

CAPACITANCE (Ta=0 ~ 70°C, Vcc=5.0V +10%, Vss=0V, unless otherwise noted)

Limits
Symbol A Parameter Test conditions Wi Typ Wax Unit
Gw :':;:;'.::':::"‘::“‘ M5M41816584, TP - s oF
08 Input capacitance, OF Input 1=I:Ms:z 7 PF
(=T Input capacitance, write control input Vi=25mVrms 7 pF
Q@ | Input capacitance, RAS Input 7 pF
Ci(cas) Input capacitance, CAS Input 7 pF
Ciio Input/QOutput capacitance, data ports 8 pF

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vcc = 5V £ 10%, Vss=0V, unless otherwise noted,ses notes §,14,15)

Limits
Symbol Paramater M5M4181656.6,65 |MSM4181658.7,7S | M5M418165B-8,85 | ynit
Min Max Min Max Min Max
icac Access time from CAS (Nots 7.8) 15 20 20 ns
trAC Access time from RAS (Note 7,9) 60 70 80 ns
taa Column address access time (Note 7,10) 30 35 40 ns
tcPA Access 1ime from CAS precharga {Note 7,11} 35 40 45 ns
tOEA Access time tfrom OE (Note 7) 15 20 20 ns
torc Output hold time from CAS 5 5 5 ns
toHR Output hold time from RAS (Note 13) 5 ns
tCcLz Output low Impedance time from CAS low (Note 7) 5 5 5 ns
toez Output disable time atter OE high (Note 12) 15 20 20 ns
WEZ Output disable time atter WE high (Note 12) 15 20 20 ns
tOFF Output disable time after CAS high (Note 12,13} 15 20 20 ns
tREZ Output disable time after E_As high {Note 12,13) 15 20 20 ns
Note 6: An Initlal pause of 500 i s Is required after power-up followed by a minimum of elght initializatlon cycles (any comblnation of cycles
contalning a RAS clock such as m-omy refresh), .
Note the RAS may be cycled during the initial pause . And any 8 AAS or RASI/CAS ¢ cycles are required after prolonged periods
(greater than 64 ms) of RAS Inactivity before proper device operation Is achleved.
7: Measured with a load circuit equivalent to VOH=2.4V(IOH=-5mA) / VOL=0.4V(IOL=-4.2mA} load 100pF.
8: Assumes that tReo 2 tRchimax) and tASC xtasCimen and 1P & tCP(max).
9: Assumaes that tRep S tRED(max) and tRADS IRAG(max. If tRCD OF tRAD Is greater than the maximum recommended value shown in this table,
taac will Increase by amount that tRco exceeds the vaiue shown.
10: Assumes that tRAOZ tRAO(max) and 1ASC S LASCima).
11: Assumes that 1cP Stcpimex) and tASC 2 tASC(man).
12: 1062 (max) ,tWE2(max) 1OFF(max) and tREZmexydefines the time at which the output achieves the high impedance state { lour S =10 uAl)
and Is not reference t0 Voimin) Or Vouimex).
13: Output Is disabled after both FAS and CAS go to high.
4
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Praliminary Spec. MITSUBISHI LSIs

" MBM418165BJ,TP-6,-7,-8,-6S,-7S,-8S

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, Vce = 5V £ 10%, Vss=0V, unless otherwise noted See notes 14,15)

Limits
Symbol : Parameter M5M4181658-6,65 | M5M418165B-7,7S | M5M418165B8-8,8S | ynit
Min Max Min Max Min Max
tREF Refresh cycle time : 16.4 16.4 16.4 ms
trp RAS high pulsa width 40 50 60 ns
tRCD | Delay time, RAS low to CAS low (Nota16) 20 38 20 42 20 42 ns
tCRP  |Delay time, CAS high to AAS low 5 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tcPN | CAS high pulse width 10 13 13 ns
tRAD | Column address delay time from RAS fow (Nota17) 15 30 15 a5 15 40 ns
tasr Row address setup time before RAS low 0 0 0 ns
tASC Column address setup time before CAS low {Note18) 0 13 0 .13 [} 13 ns
tRAH Row address hold time after RAS low 10 . 10 10 ns
tCAH  [Column addrass hold time after CAS low 10 10 10 ns
tpze Delay time, data to CAS low {Note19) 0 ns
tDZO  |Delay time, data to OE low (Nota19) 0 0 ns
trRDD Delay timae, RAS high to data {Note20) 15 20 20 ns
tcDD  |Dalay time, CAS high to data {Note20) 15 20 20 ns
toon Delay time, OE high to data {Note20) 15 20 20 ns
tr Transition tima {Note21) 7 1 50 1 50 1 50 ns
Note 14; The timing requiremants are assumed tr =2ns.
15: Virkmin) and Vitymex) are referencs leveis for measuring timing of Input signals.
16: tRcD(mex) Is specified as a refarsnce point only. It taco Is less than tRcoimax), access time Is trac. It tRco Is greatsr than tRCDiman), access
time is controtled excluslvely by tcac or taa
17: tRAD(max) IS speclfied as a reference point only. If tRaD & tRAG(max) and 1ASC S tASCIman), access time Is contralled exclusively by taa
18: tasciman) Is spacitliad as a referenca point only. I trco & 1RCOImax) aNd 1ASC & 1ASC(max), access time Is controlled exclusively by tcac.
19: Elther toze or tozo must be satlsfled.
20: Either trop or tcop or tooo must be satisfled.
21: tris measured betwean Virimin) and Vitiman).
Read and Refresh Cycles
Limits,
Symbol Parameter M5M418165B-6,65 | M5M418165B-7,7S | M5M4181658-8,8S1 Unit
Min Max Min Max Min Max
tRC Read cycle time 110 130 150 ns
tras |RAS low puise width 60 10000 70 10000 80 10000 | ns
tCAS |CAS low puise width 10 10000 13 10000 13 10000 | s
tcSH  |CAS hold time after RAS low 8 55 62 ns
trRsH |RAS hold time atter CAS low 15 20 20 ns
tRCS |Read Setup time before CAS low 0 0 0 ns
tRCH ]Read hold time atter CAS high (Note 22) 0 0 0 ns
tRARH Read hold time atter RAS high (Note 22) 10 10 10 ns
tRAL | Column address to RAS hold time 30 35 40 ns
tcaL |Celumn address to CAS holid time 18 2 2 ns
torH |RAS hold time atter OF low 15 20 20 ns
tOCH | ZAS hold time aftar OF low 15 20 20 ns
Note 22: Elther trer or tRaRn must be satistied for a read cycle.
5
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Praliminary Spac. ' MITSUBISHI LSIs

% M5M418165BJ,TP-6,-7,-8,-6S,-7S,-8S

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

Write Cycle (Early Write and Delayed Write)

Limits
Symbol . Paramaeter M5M4181658-6,6S | M5M4181658-7,7S | M5M418165B-8,85 | ynit
) Min Max Min Max Min Max
twe Write cycle time 110 130 150 ns
tRAS |RAS low pulse width 60 | 10000 70 | 10000 80 | 10000 | ns
-tCAS | CAS low pulse width 10 | 10000 13 | 10000 13 | 10000 | ns
tcsH | CAS hold time atter RAS low 48 55 63 ns
tRsH |RAS hold time atter CAS low 15 20 20 ns
twes | write setup time before CAS low {Nota 24) 0 0 0 ns
twcH | Wrlte hold timé atter CAS low 10 13 15 ns
tcwL | CAS hold time atter W low 10 13 15 ns
tRWL |RAS hold time after W low 10 13 15 ns
twp Write puise width 10 13 15 ns
tos Data setup time before CAS low or W low 0 0 [} ns
tDH Data hold time after CAS low or W low 10 13 15 ns
Read-Write and Read-Modify-Write Cycies
] Limits
Symbol Parameter |M5M4a18165B-6,65 [M5M4181658-7,7S [M5M4181658-8,85 | ynnt
Min Max Min Max Min Max
tRWC |Read write/read modity write cycie time  (Note23) 133 161 183 ns
tRAS |RAS low pulse width 89 10000 107 | 10000 126 10000 ns
tCAS |CAS low pulse width 44 10000 s7 | 10000 66 | 10000 ns
tCSH  |CAS hoid time after RAS low 82 99 116 ns
tASH | RAS hoid time atter CAS low a4 57 66 ns
tRCS |Read setup time before CAS low 0 0 1] ns
tCWD |[Delay time, ZAS low to W low {Note24) 32 42 44 ns
tRWD [Delay time, RAS low to W low (Note24) 77 92 107 ns
tAWD |Delay time, address to W low {Note24) 47 57 62 ns
{OEH |OE hold time atter W low 15 20 20 ns
Note 23: tawc is specified as t t t {RWL{min)+tRP(min)+4LT.
24: twos, tcwo,tawo and tawp and,tcewo are specified as reference points only. If twes& twesiming the cycie Is an early write cycle
and the DQ pins will remain high impedance throughout the entirs cycle. If tewp 2 tcwdiminy, tRWD 2 tRWD (min). tAWDZ tAWO(min) end
1CPWD & ICPWDimin (fOr-hyper page made cycle only), the cycle is a read-modity-write cycle and the DQ will contaln the data read
trom the selected address. if neither of the above condition (delayed write) of the DQ (at access time and untli CAS or OE
goes back to Vi) is Indetarminate.
6
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Preliminary Spac.

(Rav. 3.0)

MITSUBISHI LSls

M5M418165BJ,TP-6,-7,-8,-6S,-7S5,-8S

HYPER PAGE MODE 18777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper page Mode Cycle (Read, Early Write, Read-Write, Read-Modity-Write Cycle, o
, Read Write Mix Cycle, Hi-Z control by OE or W) (Nots 25)

{ Limits
Symbel ’ Parameter [M5M4181658-6,65 [ M5M418165B-7,7S |M5M418165B-8,6S Unit
Min Max Min Max Min Max
tHPC Hyper page mode read/write cycle time 25 30 30 ns
tHpawce | Hyper Page Mode read write / read modity write cycie tima 66 79 88 ns
tooH Output hold time from CAS low 5 [ 5 ns
tRAS RAS low pulse width for read write cycle {Note26) 77 | 100000 92 100000 | 107 | 100000 | ns
tcp TXShigh pulss width {Note27) 10 18 13 13 18 ns
tcPpRH | BAS hold time attar CAS precharga 35 40 40 ns
tcpwD | Delay time, CAS precharga to W low {Note24) 52 62 62 ns
tCHOL Hold time to maintain the data Hi-Z untll CAS accass 7 7 7 ns
toepe | OF Pulse Width (HI-Z control) 7 7 7 ns
twpE W Pulse Width {(HI-Z control) 7 7 7 ns
tHcwD | Delay time, CAS low to W low after read a2 42 52 ns
tHAWD | Delay time, Address to Wiow after read 62 72 82 ns
tHPwD | Delay time, TAS prechargs to Wiow atter read 72 82 92 ns
tHcoD | Delay time, TAS low 10 OF high after read 15 20 20 ns
tHAOD | Delay time, Address to OE high after read 30 35 a5 ns
t4POD Delay time, CAS precharge to OE high afier read kL 40 40 ns
Note 25: All previously specified timing requirements and switching characteristics are applicabie to their reapective Hypar page mode cycle.
26: trasimin) is spacliled as two cycles of CAS Input are parformed.
27: tcpimen Is spaciiled as a reference point only.
CAS before RAS Refresh Cycle (Note 27)
Limits
Symbo! Parameter M5M4181658-6,6S |M5M4181658-7,7S |MSM4181658-8,8S | ynn
Min Max Min Max Min Max

tesr CAS sotup time befors RAS low 10 10 10 ns

toHR CAS hold time after RAS low 10 15 15 ns
Note 28: Eight or more CAS belore mcycies instead of eight ﬁgcyclcs ars necessary for proper operation of CAS before RAS refresh

mode.
7
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Praliminary Spsc. MITSUBISHI LSls

T MBM418165BJ,TP-5,-6,-7,-55,-6S,-7S

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

Timing Diagrams (Note 29)

Read Cycle
- tRC
- -
1RAS "P
—-— - . Cemmmee e
S VIH="""""""1
RAS \ /
viL - \
— tcsH
i i {RCD — 1RSH I {CRP
N T 1CAS 1 T
ViH~ g -
[CAS/ UCAS \ /
VL -
1RAL
- PR ™ tCAL . LASR
1ASR | |tRAH jasc| [ _tcan -
ViH - mow NSRS oL -
e B e e
A0~ A9 e )
V'L_@ADDRESS "."..?é ADDRESS < ADDRESS
{RCS tRRH
“ > <> tRCH
w Y B RILRAIL RN
viL — SESL0EARIERRLY
1DZC |« tcoD
N {RDD| |-
pai~pa1s VM
(INPUTS) v Hi-Z
* tREZ | HMWEZj<i—»
CAC Bl
AA “orcl
- Y A 1OHR |
VOH- .
pal~Dais y. 24
(uTPUTS) | Hi-Z < DATA VALID ‘?-Hi-z—
: tRAC
tOEZ
OE
B ———
1ORH

Note 29 indicates the don't care input.
VIH{min) = VIN= ViH(max) or Vil{min) = VINS ViL(max)

;///.-/./ Indicates the invalid output,

AN
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Preliminary Spec. MITSUBISHI LSIs

TW’ *¥  M5M418165BJ,TP-5,-6,-7,-5S,-6S,-7S

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

Byte Read Cycle

tRC
tRAS >
- - PP
- ViH - =
RAS \ / \
viL - -
tesH {CRP
tcRe | | T tRCD tRSH - 7
- |- Sl St
TTAS VIH -
(Ol’ UCTS) ViL —
UCAS ViH— \ /
(or LCAS) VIL — .
tRAL
e BAD o - S
— 1ASR
tRAH TCAH >
tAS<F_!, H ‘Asg < . '
ViH— ROW CoLUMN ; ROW
A0D~A9 Vit — ADDRESS ADDRESS ADDRESS
RRH
{RCS < oS
< tRCH
_ ViH =
W
viL -
DQ1~DQ8 ViH
(or DQI~DQ16)
{INPUTS) viL
pa1~Das Hi-Z
(or DQ9~DAQ16)
{OUTPUTS)
t0ZC |« 1c00
tROD
DG3~DQA16  VIH :
{or DQ1~DQ8) Hi-Z
(INPUTS) viL {REZ >
tcac 1OMR > tweZ
- 1AA : 1OFF
o iz o “OHC
DQ8~DQ16 VOH— l e
{or DQ1 ~Da8) Hi-Z DATA VALID }_m.z..
(OUTPUTS) voL-— ‘
{RAC
= 10EA
t0Z0 t0EZ
- <
' - 1ocH Set sl toDO
— ViH— ‘
OE
VIL = S
= 1ORH >
9
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MITSUBISHI LSlIs

M5M418165BJ,TP-5,-6,-7,-5S,-6S,-75

inary Spasc.
{(Rev. 3.0)

Prali

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

Early Write Cycle

twc

{RP

tRAS

tRSH
{CAS

tCsH

tASR

ROW
ADDRESS

tCAH

COLUMN
ADDRESS

tWCH

tOH

——
e

~
—

tRCD

—
—

1ASC jent

tRAH

ViH-—

RAS

ViL -

tCRP|

&5/

VIH-
ViL =

LCAS/UCAS

1ASR

ROW
ADDRESS

ViH—-

viL =

A0~A9

1DS je—n]

DATA VALID

©
P
o

15
8z

VOH~

DQ1~DQ16

(OUTPUTS)

HI-Z

voL—

Apr. 1995
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Praliminary Spec.

MITSUBISHI LSIs

M5M418165BJ,TP-5,-6,-7,-5S,-6S,-7S

(Rev. 3.0)

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

Byte Early Write Cycle

twe

a2
w
1
5
) «
A 2 | £}
g “y = OR)
N Sode%t
o’e
%!
) 208,
/ &S
959
939,
G
R
G
KR
® QS
q X
z g mooo
] &
[ 2%
"oo
0%
- ROG
I - N o
[} < T (=4
» - o ¥ e 2
2 I EY z
2
- O 3 =
Y \ °<
A 3
3 .m
< 2] OO
8 K0
« b O
LSS
Pe2e
z 2 S0
‘ < o Tuw vooo
oz *0
Y ‘ *8 XX
< &
a o OO
© )
4 gl X
vouo
KK
1 P 11 17 B il
z 2 z g z 2 I o r o z g
s 5 s > s 5 S 5 g 9 s 3
s ~
3 3
o~ —_ QF o
] n n o o
: B ; LI
l 19
= < | ~ - -.W m Q [
8 S E gse 882

VOH-

DQ3~DOQ16

Hi-Z

voL-—

{or DQ1 ~DQB)
{OUTPUTS)

11
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Preiiminary Spec. MITSUBISHI LSIs

T M5M418165BJ,TP-5,-6,-7,-55,-65,-7S

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

Delayed Write Cycle

twe
— S
IRAS , {RP
- i
— VH-—
RAS \ \
ViL -
1CSH 1| tcmp
rrl | = igep — RSH g
—— A 3
- \CAS -
VIH-—
L[CAS/UCAS \ [
VIL — X
tASR tRAH tGAH
! IASC e e tASR
VIH- ROW COLUMN ROW
AO~A9 ViL — ADDRESS ADDRESS , ADDRESS
towL
tRWL.
twp
w YL 6’0’0’0’0’0:0’0'0’0’0’0’0 &
tWCH
- -]
oz
os tDH
r—l
pai~paig  ViH- X Hi-2
INPUTS
e t 5
tcLz
pai~pals  VOH- . b7
OUTPUTS; Hi-Z Hi-Z
¢ ) voL- \ /
OE

12 .
MITSUBISHI Apr. 1995

ELECTRIC
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MITSUBISH! LSls

M5M418165BJ,TP-5,-6,-7,-5S,-6S,-7S

Preliminary Spac.

(Rev. 3.0)

|

Byte Delayed Write Cycle

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

tASR

twe

—
——

{RP

tCRP

ROW
ADDRESS

{RAS

A

tCSH

{RSH

tCAS

{CAH

COLUMN
ADDRESS

tCWL

tRWL
twp

Hi-Z

{OEH

Hi-Z

tWCH

Hi-Z

cLz

tRAH

{ASC >

VIH~
ViL =

ViH-
VIL -

{or UCAS)

ViH=-
ViL —

UCAS
(or LCAS)

tASR

ROW
ADDRESS

ViH=

A0~ A9

viL—

{RCS

ViH-

DQ1~DQ8

{or DQ3~DQ16)
(INPUTS)
DQ1~DQ8

(or DQS~DQ16)

(OUTPUTS)

t0ZC|

Y

g
o
ki

82
52

Hi-Z

VOH-
voL-

DQ9~DQ16
{or DQ1 ~DQ8)
(OUTPUTS)

13

Apr. 1995
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Praliminary Spac. MITSUBISHI LSIs

T M5M418165BJ,TP-5,-6,-7,-55,-6S,-7S

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

Read-Write, Read-Modify-Write Cycle

thwe
tRAS P
ViH -~ )
RAS \ [ \
viL -
- tcsH tcrp
\cRp - tRCD tASH -
e .
" r" - 1CAS
o VH-XRRE —>]
{CAS/ UCAS KR \ /
VIL — X0 X ) {tRAD X
tasR| | 1RAH
| | {ASC leo] |t tCAH o usz
VIH— ROW 4 COLUMN ROW
A0~ A9 ViL — ADDRESS |, || ApDRESS QIR X ADDRESS
y TAWD -
tRCS - tcwob ] o {CWL
— tRWD | [ 1AWL |
_ ViH— 1
viL—
1pzC
ViH-
pa1~Dais .
(INPUTS) m ) Hi-Z2 \@ DATA VALID
viL - tcac :
tAA
tcLz
pa1~pate  VOH- Hi-Z foATA ) HiZ
’ VA Hi-
ouTPUTS) o " Lo}
= toDdo
tDZO | 1OEA 10EH
- tOEZ
oF /

14
MITSUBISHI Apr. 1995
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Pregliminary Spsc. MITSUBISHI LSls

(Rov. 3.0) :
M5M418165BJ, 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

tRWC
— St
tRAS - tRP
VIH=-"""
RAS \ \
viL—
1CSH
- =
tRCD 1RSH
{CRP fH - S— e S
ViH—
N 55
(or UCAS) ViL -
1CAS 1CRP
- —
VIH— : { .
RS \ /
{or LCAS) ViL — X
tRAD
tASR fRAH A
] tASC et e ICAH S IAS:.
ViH— XA F
ROW XX ) COLUMN W ROW
XM
AD~A9 50 ADDRESS
ViL _@ ADDRESS MQ \ ADDRESS . o200 %
| L tAWD -] ;
tRCS - iCWD. S|
- tRWD -
_ VIH- .
w
viL—
DQ1~DC8 VIH— R
(INPUTS) ViL— $
DQ1~D08
(or DQ3~DQ186) 9 Hi-Z
(OUTPUTS)
tos - (-.%—
DZC
DQ9~DQA16 VIH— RSSO
con o, IR \ Hiz @g oATAVALD  JRRRRSRRRE
(INPUTS) VIL ~ i i X : tCAC > 0% % %00 %% % %"
taA
— ——— mr
tcLz
DQ9~DQ16  VOH—
(or DQ1 ~DQ8) Hi-Z c 3::,3 Hi
(OUTPUTS) voL— \RAC f
—_— ] toop
tDzZO 1OEA tOEH
i tOEZ
OE / RS
BE0.0.0.0.0.0,9.9.9.9.0,9.9.4
15
MITSUBISHI _ Apr. 1995
ELECTRIC
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Preliminary Spac.

(Rev. 3.0)

MITSUBISHI LSis

M5M418165BJ,TP-5,-6,-7,-58,-6S,-7S

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

Hyper Page Mode Read Cycle

tRAS tRP
B ! L
VIH- Y
LR \ / \_
(I
tCcSH tHPC tRSH
. tCRP : tRCO ‘JtCAs)— tep  ICAS 7 tcP | tCAS
— P o By ) o
oA, \ A N /
LCAS/ UCASVIL _ \ Z
tRAD {CPRH
—ﬁ tASR
WSR| [tRAH | | [toan tA‘S_C, 1CAH t ‘s_c’ ICAH
VIH- HOW o ROW
COLUMN-1 COLUMN-2 o COLUMN-3
AO~A? vy _@ ADDRESS @5 @<§ (RXKY AoORESS
tRCS tRRH
tCAL tCAL tcat <« IRCH
3 _— S e N
_ vm—gssgggggsgi y
w m
ViL — 2.0, 0004
10ZC \RDD JWEZ
DD
pai~pats VH- N Hi-Z
aNPUTS) oy X e 4 tcAC 1CAC 1CAC \REZ
AR A taa ||} TTionn
\cLz tDOH o tDOH’f OFF >
> I ) N ke tOHC R
pai~pats YOH— Hi-Z DATA DATA DATA ‘;_
(QUTPUTS) VoL- f VALID-2 VALID-3 y4
. 1cPA tCPA
toez
oE Ig
tooo
16
MITSUBISHI Apr. 1995
ELECTRIC
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" Proliminary Spec. MITSUBISH! LSis
{Rev. 3.0)

| M5M418165BJ,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

tRAS tRP
— Conme ll 3 >
ViH-— N
AS » \ f
R viL - \
- 1CSH tHPC 1RSH
1crp =< S e | >
tRCD tcp tCAS | 1cp
VIH-~ 4
TCAS \ /
(or UCAS) ViL—
’ s
<tCA > <CAsLL teRe
UCAS ViH~ \ l \ /
(or LCAS) vy _
tRAD ) tCPRH
1asR| | trRAH - {CAH tasc| | tcan Tsc 1CAH AS
ASC el Ll ‘—1 el
ViH - RO 4
A0~ A9 @Aooa‘gss @ COLUMN-1 @ COLUMN-2 @ COLUMN-3 E . ADDRESS
viL -~ a9l S
1RCS RAH
tcAL 1CAL 1CAL <> tRCH
3 S — = —) i
N VIH-
w 3 m
Vit. — S
tbze
0a1~Da8 ViH—
(INPUTS) viL - b p
: 1CAC_ P,
tAA 1OHR
pat1~bas VOH- o \
{or DQI~DQ16) HI-Z a2
{OUTPUTS)  VoL- . A
tcLz \ROD
10zc tcPA >
< > _ 1Co0
DQ9~DQ16 ViH — X
{or DQ1~DQSB) Hi-Z
(INPUTS) VL — ¢ 4 tCAC tCAC \
tAA__ AA WEZ |«
LT | e ]
tcLz tDOH 1oFF|
ES . > < tOHC N
DQ9~DQ16  VOH- iz DATA f DATA ‘i—
{or DQ1 ~DQ8) Hi- VALID-1 VAUD-3|
(OUTPUTS)  VoL-— / 4
tRAC tCPA .
tbzo 10EA
> toEZ
1ocH
VIL _ < >
Oe VIH_ X, %
: l‘-ﬁ tood

17 MITSUBISHI Apr. 1995
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Praliminary Spec.
(Rev. 3.0)

MITSUBISHI LSIs

M5M418165BJ, TP-5,-6,-7,-55,-6S,-7S

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

Hyper Page Mode Early Write Cycle

1RAS AP
— -}
ViH-
RAS \ / \
viL -
one| 1= tCSH tHPC RsH
tRCD tca ticp {CAS _tcP =(tm\s" {CRP
ViH- ? 4 :
LCAS/UCAS %f \ \ \ /
ViL —
i 1CAL L tCAL
tASR| | tRAH tASC | [1caR tasc| | tcaH tasc| | tcaH tASR
> ledd |t s i
le b ROW ! ROW
AG~AS - _@ ADDRESS COLUMN-1 XKL COLUMN-2 COLUMN-3 ADDRESS
twes | | twen twes| | twer twes| | tweH
VIH— S s R I
o SO
w 020200000 %0 % %0 e %o %%
ViL - & e w0
tos | | toH tos | | tox tos | | tou
pQ1~DA16 DATA DATA DATA YA
M ICICIHAHRKRD
y 15-3
o~ R KK et | aps RS
pai~pais  YOH- HI-Z
(OUTPUTS) 0 _
ViL _
‘OE VIH_
18
MITSUBISHI Apr. 1995
ELECTRIC
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Profiminary Spec.
(Rev. 3.0)

MITSUBISHI LSlIs

M5M418165BJ,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 tRP
— e e B >
— VIH-"
RAS \ A \
viL - .
tCSH tHPC tRSH
{CRP - ] - e :
© VIH- : ;
[CAS , \ [
(or UCAS) wviL -
tRCD 1cAS tcp tcas tcp tcas tCRP
- St S S| 1 S
VIH- )
UCAS \ / N /
(or LCAS) ViL— ‘
e [l tear | ] ea
tSR| | tRAH tArs‘c_:’ tCAH tasc| [ 1can tasc] | 1cau 1ASR

ViH — ROW FW-
ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
AO~A9 viL - Z

twes {WCH tWCs | | tWCH twes| | tweH

o e

g

tDS {DH tDs tOH

DQ1~DQ8  ViH- ) DATA ) DATA
{or DQ9~DQ16) X VALID-1 VALID-3
(INPUTS) VIL — X000 ! ) L0 9.0 .00 000

i i

DQ1~DQ8  VOH- .
(or DQ9~DQ1E) Hi-Z
(OUTPUTS) VoL -

tos | [ toH
DQY~DQ1E DATA
{or DQ1~DQ8) VALID-2
(INPUTS)

DQ9~DQ16  VYOH-~
{or DQ1 ~DQ8) Hi-Z
(OUTPUTS) voL-

19 MITSUBISHI Apr. 1995
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Praliminary Spac.

MITSUBISHI LSis

-39 M5M418165BJ,TP-5,-6,-7,-5S,-6S,-7S

I HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY

16-BIT ) DYNAMIC RAM

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

tRAS tRP
et —
ViH—
xS \ /N
viL— '
L teSH 1RWL
terr | ™= tRoo \CAS - tHPRWC tcRP
eSS <~
r—- ) iCAS
LCAS / UCAS \ [ \
it — \RAD
ASR AH 1CAH tasc CWL
ASR| [IRAH asc hes S 1CAH . tASR
ViH-— ROW . ROW
ADDRESS COLUMN-1 8& COLUMN-2 ADDRESS
AD~A9 ViL — l b : e
tAWD
- awo
tfRCS tcwD e > tRCS tcwo .
| eS| e !
WP twp
_ ViH-
W \ | ¥ \
viL— 2 g =
tRWD | |cPpwo
tozc 1oH | ozC
: tos ' phy DS 108
ViH - TRTRR o C
pQ1~DQ16 A DATA g DATA
(INPUTS) m 'S "“'z—'_"& VALID-1 ~Hi-Z VALID-2
viL— 2 tCAC | 1CAC
144 AR
tC.LZ-—L-—- tcLz
VOH-—-
Da1 ~Da1s Hi-Z Y HI-Z ¥ ifp b Hi-Z
(QUTPUTS)  yo, 3
tRAC CPA
e tooD | o] toDD
1DZO 10EA tpzo tOEH
toez - sk toEZ
\ | 10EA
oe / \ _/

20 MITSUBISHI
ELECTRIC
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Pretiminary Spec. MITSUBISHI LSis

‘r%"-”’ M5M418165BJ,TP-5,-6,-7,-55,-6S,-7S

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

Hy'per Page Mode Byte Read-Write,Read-Modify-Write Cycle

1RAS — |l wp
Y P | -
oz \ )
ViL - r
tesH tRWL
tcrp | [ —>
ViH - y
LCAS
(or UCAS) Vit —
tCRP
tRCD tcas {HPRWC
P g S
1CAS
CP_ | | -
UCAS ViH~ \ / \ , !
(or LCAS) VIL = )
{RAD ;
ASR| |tRAH ASC tewd
wsk) |t wasc kol L tcaH 1AS 1CAH hasr
ViH- ROW 7 RIS ROW
A0~As ADDRESS COLUMN-1 mti COLUMN-2 XS A
v.L-@ . s N | ADORESS
tAW! tAwD o
R — —
IRCS tcwo ‘C‘Vl’: 1RCS -+ 1CWD
s S S}
twe | tWP
w ViH = AR
QRIS \ @‘ \
Vit - .A.A’A.‘-ug 2
tRWD 1CPWD
e o1 —
DA1~DO8  yH_
e
(INPUTS) ViL — % RS P %% s 0 %%
DQ1~DQ8  ViH—
{or DQ3~DQ16) Hi-Z
(OUTPUTS)  VIL — .
toze tbze
tiDs tD"l tos 1_‘_ OH -
DO3~DQA16  ViH— ™ FrSTSTSTS
e s — X W Le e, R
(INPUTS) viL — oY 0% %0 %% %Y/ 1CAC i {CAC | P0%0%%
1AA 1AA
1CLZ : tcLz
DQ9~DQ16 VOH— ﬂ_
(or DQ1 ~DQ8) Hi-Z ,{ Mation Hi-Z { vi:}:: Hi
{OUTPUTS)  voL— A )
tRAC CPA
- — L toDD < »| [} toDD
D20 tOEA tDz0 10EH
e 10EZ toEZ I
—_ \ tOEA
> / \ (RS
21
MITSUBISHI Apr. 1995
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IR 6249825 0027689 968 W



Praliminary Spec. MITSUBISHI LSIs

29 M5M418165BJ,TP-5,-6,-7,-5S,-65,-7S

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

Hyper Page Mode Mix Cycle (1)

tRAS tRP
Bl S
tAWL
. ViH- Y
RAS \
viL - 1CRP
tCSH tHPC tHPRWC
crp| € S| T s
tRCD 1CAS 1cp tcas | tcp tcAS
> > e e 2 o tememee] L e] | -
Vi~ 4 : ©tewL
[CAS/UCAS, \ f \ ] \ < >
tRAD
tASR| | tRAH tcaKr tASC| | ICAH tASC {ICAH tASR
B, LASC (o r_, < vl
ViH - K y—
ROW ROW
Vi - : o
tACS | {CPWD
<> Jwes IR i awo o |
tCAL | tCAL | WD wp
v \ N\
: tou| | toz
10z¢ 1os| | le T tos | |tPH
o - Fm
pai~pais  YH-— _ pata YA DATA
(INPUTS) 7 TOAG vauoz2 Nof VALIDS3
viL - 5 1AA ) ,
_(t“.)' tCAC
tcLZ }—- L {WEZ tCL2
> —
pai~pate YOH- DATA DATA
{OUTPUTS) Hi-Z VAUID-1 VALD.3)
voL—
1RAC l 1CPA
lozo L_,g“ roEz 170 | 1OEA! 1082 {OEH
] P g <~
— tocH
OE
b~
100D 00D
2 Apr. 1995
MITSUBISHI pr.
ELECTRIC

M :249425 0027690 LAT ME



Praliminary Spec.
(Rev. 3.0)

L

MITSUBISH! LSIs

M5M418165BJ,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 —~
LCAS/UCAS \ [ \ / \
VIL - X
tcp 1CAS 1CAS
tasc tCAH tASC tCAH 1Asc tCAH
VIH- COLUMN-1 . coLumnz ) COLUMN-3
AO~A9 s - -
viL— 0 l L l
- tCAL tRCH tCAL
twes | [twen
_ ViH— D
w tHCWD \
viL — >
tHAWD {OH
tHPWD tos | > toze
VIH- r-’
DQ1~DQ16 . DATA
{i-Z VALID-2 HI-Z
(INPUTS) ViL = CAC » d | cac
tAA tAA
< X {WEZ - {cP,
CPA <
- —4 < {CLZ ¢y
(utPuts) | _ 7 A /2 VALID-1 _ VALID-3
tHCOD . oxc \OEA
HAGD toEz PINQ
, oD
ViL _ tHPOD ’
OE VIH.. 1 \I
23
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Praliminary Spec.

(Rav. 3.0)

MITSUBISHI LSIs

M5M418165BJ, 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 RP
< | p
ViH - Y
RAS [
viL - \
tcsH tHPC IRSH
[ S| | e <
tCRP _(__% {CAS tgL ‘<(CA.S> icp 1CAS tCRP
ViH- \ A \ r \ _ /
LCAS/UCAS VIL —
tRAD
s ICPRH T
tASR| | tRAH {CAH tasc| | tcaH tasc| | ican b
-<——> ASC e, - e h— | -
ViH - ow L AL UMN-1 % COLUMN-2 COLUMN-3 é& ROW
AO~A9 ViL — ADDRESS K ’ ADDRESS
tRAL tRRH
iRCS -< -t
< > «—>1RCH
. ViH-
w
viL— / ‘
WEZ
tnzc <
tRDD _,
tcoo
DQ1~DQ16 ViH- X
(INPUTS) ViL — %' 1CAC -
tAA 1OHR |
e OFF |
tcLz o
- >
VOH-— DATA DATA .
pari ety Hi-Z VALID-1 v ?.
ALID-3
(QUTPUTS} 0, e 7
et} ————m|  {OEZ
tOEZ
tOEA r\
.OE \
> tOEPE tOEPE tooo
24
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Pratiminary Spec. MITSUBISHI LSIs

% M5M418165BJ,TP-5,-6,-7,-5S,-65,-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
- >
— ViR~
RAS \ / \
viL -
tcsH tHPC tRSH
ICRP tRCcD CAS tcp ICAS tcP {CAS {CRP
]| |- S et > S i
— ____VIH- R . 4
LCAS/UCAS \ / N / \ /
ViL -
tRAD tCPRH
wsh| RN | |toan asc| | 1can ~ tsc| | ©Gan 1 wsm
VIH- Aow 4 ROW
AO~ A9 viL @ ADDRESS COLUMN-1 3 COLUMN-ZI COLUMN-3 x ADDRESS
tRAL tRRH
{RCS ReH ol te. [ ! |1
> __)1 d- tRCS <—»{tRCH
— VIH—
viL -
tozc WPE \RDD
<1 co5
par~pais  ViH- - Hi-Z _
(NPUTS) " y ICAC teac lcAc 1REZ
tAA Y 1AA >
oLz 1DOH weZ |tcLz forr | o

. > < < P ~ {OHC
pat~pais VOH- HiZ bATA DATA Hi-2 DATA
(outputs) | VALID-1 VALID-2 VALID-3

tRAC l tCPA l I 1CPA l
I tDZO  tOEA|

> tOEZ
: 1oCH < >
viL _ < X
fe->{ tODO
25
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MITSUBISHI LSIs

M5M418165BJ,TP-5,-6,-7,-5S,-6S,-7S

Preliminary Spac.

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

(Rav. 3.0)

RAS-only Refresh Cycle

tRC

IRP

tRPC

r {CRP

L
K5

tRAS

ROW
ADDRESS

tRAH

ViH-
viL -

RAS

r—i

icRP

ViH—

LCAS /UCAS

viL —

ROW
ADDRESS

tASR
>

ViH—

viL -

A0~A9

Hi-Z

VOH~
voL-—

DQ1~DQ16
(OUTPUTS)

Apr. 1985
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Praliminary Spec.

(Rev. 3.0)

MITSUBISH! LSis

M5M418165BJ,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 (t e tRC ]
RP_ tRas tRAS WRP__
VIH— —) s
RAS [ / \
ViL— 7 \
RRPC tCSR 1CHR tRPC  tCSR ICHR tRPC r—ﬂc‘“’
s X
LCAS / UCAS iL—_] ) % \_
{CPN o7
tasR
r{
ViH- 24 ROW Xcoumn
A0~AS viL - 54848 S0 ; DDRE: ADDRESS
tRRH
e
tRCH RES
i
i ¢
— ViH—
w
ViL - ~
{
DQ1~DO16 V'”—§$:
(INPUTS) ViL—
l>] tREZ )]
—>{ tOHR
<> {OFF
< 1 {OHC
pai~pais YOH- 3 e Hiz
(ouTPUTS) | ' 4%
OE
o MITSUBISHI Apr. 1995
ELECTRIC
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Preliminary Spec. MITSUBISH! LSIs

(| *¥  M5M418165BJ,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 e tRC
- tRAS ] RE < tRAS <1n§>
VIH-* Y ’
RAS \ . \ , \
vit -
iCRP tRCD 1RSH {CHR
e St — S
ViH~
LCAS/UCAS y, _ \ [
tRAD
tASR
1ASR ol tRAH tASC ‘iCAH> >
VIH - ROW COLUMN ROW
A0~ A9 ViL - ADDRESS ADDRESS ADDRESS
tRCS
tRAL \RRH
o {RCH
_ ViH-
w
viL -
tozC - DD -
tRDD
DQ1~DQ16 ViH— X HI-Z
{INPUTS) ViL - 4 tREZ
~_fcAC tOHR
Y FE
3 = {OFF
tCLZ P tOHC
VOH -
DQ1~DAQ16 . (%11 ‘ (X1}
Hi-Z DATA VALID Hi-Z o=
tRAC
—< t0zo ToER 10E2
| toDD
OE
‘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 ot each cycle shown above.

28 MITSUBISHI - Apr. 1995
' ELECTRIC
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\_

MITSUBISHI LSls

D

ROW
ADDRE!

tCRP
tASR

{RPS

tRPC

s

ICHS

tRASS

1ICSR

tRP

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

tRPC

tCPN

M5M418165BJ,TP-5,-6,-7,-5S,-6S,-7S

202

iL -

ViL — _4

ViH -

Self Refresh Cycle® (31)
ViH—-

Preliminary Spec.
(Rev. 3.0)

ViH—
Vit -
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Preliminary Spec.

MITSUBISHI LSls

®e:29  \M5M418165BJ,TP-6,-7,-8,-6S,-7S,-8S

| 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/-8S. The other characteristics

and requirements than the below are same as normal devices.

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

Limit.
Symbol Parameter Test conditions o= Unit
Min Typ Max
: Supply current — o .
lecz trom Vee, stand-by MS5M418165B (S ) AS = CAS & Vee-0.2V 300 uA
Average supply current
Iccoav | from Vee M5M418165B (S ) RAS = CAS = 0.2V 400 A
Self - Refresh cycle #

TIMING REQUIREMENTS

(Ta=0 ~ 70°C, Vec=5.0V 3= 10%, Vss=0V, unless otherwise noted See notes 13,14)

I Limits
Symbol Parameter [M5M418165B-6S |[M5M416165B-7S |M5M418165B-85 | yni
Min Max Min Max Min Max
thass |Self Refresh RAS low pulsa width 100 100 100 us
tars  |Self Refresh HAS high precharge time 110 130 150 ns
tons Selt Refresh HAS hold time - 50 -50 -50 ns

SELF REFRESH ENTRY & EXIT CONDITIONS

(1) In case of distributed refresh

The last/ first full refresh cycles (1K) must be made within tNS/tSN before / after self refresh,

on the condition of tNSS 16.4 ms and {SN = 16.4ms.

tns

il
-------------- =TT |

tsn

 ——

DISTRIBUTED REFRESH
< 1K/164ms >

(2) In case of burst refresh

I

]

DISTRIBUTED REFRESH
<1K/18.4ms >

The last/ first full refresh cycles (1K) must be made within tINS/tSN before/ after self refresh ,

on the condition of tNS + tSN < 16.4 ms.

tns

e
m M W1

tsn

i<

BURST REFRESH
< 1K/ 186.4ms >

BURST REFRESH
<1K/16.4 ms »
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