M5M411 665AJ,TP2,TP3-5,-6,-7,-53,-68,-|7§

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

DESCRIPTION

This is a family of 65536-word by 16-bit dynamic RAMs, fabricated
with a high performance CMOS process, and is ideal for
large-capacity memory systems where high speed, low power
dissipation,and low costs are essential.

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

Self or extended refresh current is small enough for battery
back-up application.

This device has 2W and 1CAS terminals with a refresh cycle of
256 cycles every 4ms.

FEATURES
WAS CKE Address | TE Cycle Pawer
Tparane | S | e | e | ogme |, | SRE
(max.ns] {‘max.ns} | (max.ns) | (max.ng) | (minns) | (typ.mw)
M5M4 116654XX-5,-58 50 13 25 13 90 625
M5M411665AXX-6.-6S 60 15 30 15 110 550
| M5M411665AXX-7,-7S 70 20 35 20 130 475
XX=J,TP2,TP3

® AJ: 40 pin SOJ/400mil, ATP2: 44 pin TSOP(II)/400mil, ATP3: 44
pin TSOP(I1)/400mil

® Single 5V £10% supply__ 5.5 mWMaY)
*

CMOS Input level 550 pW(Max)
CMOS inputlevel e,

oz e g
M5M411665AK- 5"53 ....................................... 523 mW(Max)
MSM411665Axx- 6,68
M5M411665AXX- 7,78 e

® Self refresh capability * 150 pA{max}
Self refreshcurranmt e 160 pA(max)

® Extended refresh capability
Extended refresh currant

. Hyper-page mode (256-column random access), Read-modify-
write, RAS-only refresh,TAS before AT refresh, Hidden refresh
capabilities

: Early-write mode, OF and W to control output buffer impedance
256 refresh cycles every 4ms (Ac ~A7)

® 256 TAS before BAS refresh cycles every 32ms (Ao ~A7)* for
extended refresh

® Byte control for Read / Write operation(ZW,1GAS type)

+ :Applicable to self refresh version(M5M411665AXX-5S -6S,-78
‘option) only

APPLICATION

Microcomputer memory, Refresh memory for CRT, Frame Buffer

memory for CRT.

PIN DESCRIPTION
Pin name Function
Ao~A7 Address Inputs
DQ1~DQ1e | Data Inputs / Quiputs
BAS Row Address Strobe input
fer:x:4 Column Address Strobe Input
W Lower Byle Control Write Controf Input
W Upper Byte Control Write Contral input
BE Output Enable Input
Vee Power Supply (+5V)
Vss Ground (V)

PIN CONFIGURATION (TOP VIEW)

(5V)Vee [:
pan [Z]
DQz [F]

DQs s
DQs
DOs [&]
DQs [7]
DQ7 E
DCe [T
NC [
(5V)vee [f]
w
w [
RS [
Ao E
Ai E
A {7l
s ]
Asg E

{sV)Vee o]

QOutline 40POK(400mil 40 pin SOJ)

VS99l LPINGIA

21} Vss(OV)

NC: NO CONNECTION
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MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)
(5V)vee (5V)Vee
DQt DQr
DQ2 DQe
DQa DQs
DQ4 DQ4
(8Vjvee DQs
DQs § DQs
DQe - DQy
DOy 2 DGe
DQs = NC
3 -k
g
»
NC (5V)Vee §
w ow
A \ 9 w
RAS 26 RAS
NC [B] Berony 20 A are Ao
fromJ and TP3
Ao {i8 ﬂackage. A1
lowever it is the
At same as : A2
Ao B MORAM(x16). A
2 3
Aa \ A4
(5V)Vee g (5V)Vee
QOutline 44P3W-R(400mil 44 pin TSOP) Outline 44P3W-R(400mit 44 pin TSOP)
NC : NO CONNECTION
BLOCK DIAGRAM
] Vee (5V)
AOW ADDRESS
STHOBE INPUT FAS » CLOCKC %EC%E‘?ATOR — Vss (OV)
COLUMN ADDRESS S'T‘F:'g‘}lir TAE S:H:‘
L*:l'" LOWER 255
LOWER BYTE CONTROL. ™ ,‘_J [ DO1
WHITE CONTROL INPUT
— ) UPPER P2 b oS P teuTs
HERERBTREOTES: ow = :
" pas
! Vee (5V)
AO~AT7 Vs [0V
COLUMN DECODER 52 (V)
wO— ] A—_——
ar « - SENSE REFRESH pas
§ i AMPLIFIER & | /0 CONTROL DQI0 | UPPER DATA
A2 4 poesd E INPUTS / OUTPUTS
ADDRESS INPUTS {23 3z x [! 0Q16
M «@ 41
a5 Ezlss 3 | MEMORY CELL
EQ N ESE (1,048,576 BITS)
AS < A7 , Vee (5V)
A7 ad % 1
gl
1 Vss (OV)
L 3E OUTPUT ENABLE
INPUT

5M411665AJ, TP2,TP3 -5,-58 1 Undser development
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MITSUBISHI LSIs

M5MA411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

FUNCTION

In addition to normal read,write, and read-modify-write operations the
MSM411665 ATP3,ATP2, AJ provides a number of other functions,e.g.,
Hyper Page Mode, RAS-only rafresh,and delayed-write.

The input conditions for each are shown in Table 1.

Table 1. Input conditions for each mode

inputs input / output

Operation Row |Column Lower Upper Refresh | Remark

RAS w w TAS OE address | address D Q D Q
Read ACT | NAC | NAC | ACT | AcT | aPD | APD | OPN | vip | oPN | wip | vES
E‘;‘Qg ACT | AcT | acT | acT | onc | apo | aPD | vio | opn | vio | oen | vES
Upper
oty ACT | NAC | AcT | AacT | DNc | APD | APD | DN | oPN | vip | oPN | YES
Lowsr
carly ACT | AcT | Nac | acT | onc | app | aPD | vip | opn | Dnc | opn | vES ypor
Delayed . page
s act | AcT | AcT | AcT | AcT | APD | APD [ viD | OPN | viD | OpN | vES |Doe
U identicat
de,"‘;‘;'ed ACT | Nac | AcT | acT | acT | apD | aPo | DNc | opn | vio | opn | vES
riesal ACT | ACT | NAC | ACT | AcT | APD | APD | VLD | OPN | DNC | OPN | YES
223‘;;_\,,, ACT | acT | acT [ acT | AcT | a0 | APD | vio | oPN | viD | OPN | vES
gm‘ ACT | Nac | acT | acT | AcT | APD | APD | ONC | oPn | vio | oPN | YES
'ﬁm' ACT | acT | NaC | acT | AcT | aPD | APD | VLD | OPN | DNC | OPN | YES
mf-n AcT | oNc | onc | nac | Dnc | app | onc | pnc | opn | onc | opN | YES
Hidden T | Act | onc [ Onc | opn | b | opn | vio | ves
retrogh ACT | NAC | NAC | AC A
&Bxfg:g;f)" acT | onc | onc | act | onc | onc | onc | onc | opn | one | opn | ves
g"e'f'rash, ACT | onc | onc | acT | pnc | onc | onc | onc | opn | one | opn | ves
Stand-by NAC | DNG | DNC | DNC | DNC | DNC | DNC | DNC | OPN | DNC | OPN | NO

Note :ACT ; active

DNC ; don* care VLD ; valid

WD ; invalid  APD ; applied OPN ; open NAC: nonactive

MS5M411685A0,TP2,TP3 -5,-55 : Under development
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M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUN RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —{~7 \
vi Input voltage With respect to Vss —1~7 v
Vo Output voltage —1~7 v
fo Qutput current 50 mA
P Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 C
Tag Storage temperature —85~150 C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, uniess otherwise noted) (Note 1)

Limits
Symbol Parameter Py Nom | Max Unit
Vce Supply voltage 4.5 5.0 5.5 \";
Vss Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 24 6.0 v
ViL Low-level inpul voitage, all inputs 0. 5** 0.8 Vv

Note 1: All voltage values are with respect o Vss.
b 1 ViL(min) is -2 .0V when pulse width is less than 25ns.{pulse width is with respect to Vss.)

ELECTRICAL CHARACTERISTICS (Ta=0~70'C, Vce= 5V110%, Vss=0V, unless otherwise noted) (Note 2}

- Limits
Symbol Parameter Test conditions im Ty Max Unit
Vor High-level output voltage lon = —2mA 2.4 Voo v
VoL Low-level output voltage loL = 2mA 0 0.4 3
loz Off-state output voltage Q floating.0V = Vour=5.5V -10 10 KA
Iy input current OV =ViH=6.0V, Other inputs pins = 0V { —10 10 uA
Average supply current  |M5M411665A-5,-58 | gas, TAS cycling 125
lcct(ayy | from Voo M5M411665A-6,-65| thc = twe =min. 110 mA
operating  (Note 3,45} [\5Mm411665A-7,-75| output open 95
RAS = CAS = Vv, output open 2
iccz Supply current from Vee , stand-by TAS = CAS = Voe -0.5V 1.0 mA
(Note 6)
output open 0.1*
Average supply current  |M5M411665A-5,-58| BAS cycling, TAS= Vi 125
lccaav) | from Ve, RAS only MS5M411865A-6,-68 | the=min. 110 mA
refresh mode _ (Note 3,5} |M5M411665A-7,-7S| utput open 95
Average supply current M5M411665A-6,-55| BAS-=VIL, TAS cycling 125
Icosavy | from Vee Hyper Page M5M411665A-6,-6S| tpc=min. 110 mA
Mode {Note 3,4,5) [M5M411665A-7,-7S | Sutput open 95
' Average supply current M5M411665A-5,-55 FE before BAS refresh cycling 115 A
CCB(AV) M5M411665A-6,-88| trc=min. 100 m
T lore RAS mmg?e 3,5) [M5M411665A-7,-7S| Qutput open 85
HAS cycling TAS = 0.2V or TAS
before RAS refresh cycling
HAS =< 0.2V or = Vec-0.2V
Average supply current ®ES < 0.2V or = Voc-0.2V
lcceraw * | from Voo W S 0.2V or = Voe-0.2V A
Extended-Refresh mode =0, - 150 #
(Note 6) | OF = 0.2V or = Vee-0.2V
Ao~A7 = 0.2V or 2 Vee-0.2V
DQ = open
RC = 125 us, tRAS=IRAS miN ~1p s
Average supply current from Vcc HAS =TAS s 0.2V
icesiav) * Self-ngfreshpprgoda (Note 6) | oyiput open 150 KA

Note 2: Current flowing into an IC is positive, out is negative.
3: cC1 (av), IcC3 (AV) fcC4 (AVY, and ICCE (Av) are dependent an cycle rate. Maximum current is measured at the fastest cycle rate.

Address transient batween FAS and TAS happens once or less. Address transient during TAS cycle happens once or less.
4: Icc1 (AV) and ICCa (AV) are dependent on output loading. Specified values are obtained with the output open.

5: Column Address can be changed ance or less while RAS=VIL and TAS=VIX.

MS5M411665AJ,TP2,TP3 -5,-5S : Under davelopment
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M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

CAPACITANCE (Ta=0~70C, Voc= 5V 10%, VSS=0V, unless otherwise noted)

Symbol Parameter Test conditions Min U.;; gs Max Unit
Cia Input capacitance, address inputs VieVss 5 pF
Ct(CLK) Input capacitance, clock inputs f=1MHMz 7 pF
Clio Input/Output capacitance, data ports Vi=25mVrms 7 pF

SWITCHING CHARACTERISTICS (Ta=0~707C, Vcc= 5V£10%, Vss=0V, unless otherwise noted) (Note B,14,15)
’ Limits
Symbol Parameter M5M411865A-5,-58 | M5M411665A-6,-65 | MEM411665A-7-7S Unit
Min Max Min Max Min Max
fcac Access time from TAS low (Note 7,8 13 15 20 ns
tRAC Access time from FAS low (Note 7,9) 50 60 70 ns
taa Column address access time {Note 7,10 25 30 35 ns
1CPA Access time from CAS precharge {Note 7,11) 28 33 38 ns
toEA Access time from GF low {Note 7) 13 15 20 ns
oHC Output hold time from CTAS {Note 13) 5 5 5 ns
1OHR Output hoid time from RAS (Note13)| 5 5 5 ns
% QOutput low impedance time from TAT low {Note 7) 5 5 5 ns
ez Qutput disable time after BE high (Note 12) 13 15 20 ns
twez Output disabie time after WE high (Note 12) 13 15 20 ns
{OFF Output disable time after TAS high {Note 12,13) 13 15 20 ns
tREZ Output disable time after KAS high {Note 12,13) 13 15 20 ns
Note B: An initial pause of 500 s is required after powar-up followed by a minimum of eight inifialization cycles (any combination of cycles containing a RAS
clock such as RAS-Only refresh).

Note the HAS may be cyclad during the initial pause . And any B BAS or FAS/CAS cycles are required after proionged periods (greater than 4 ms) of
RAS inactivity before proper device operation is achieved,

7: Measured with a load circuit equivalent to 1TTL loads and SOpF.
The reference levels for measuring of output signals are 2.0V(VOH) and 0.8V(VOL).

8: Assumes that tRCD & tRCD(max) and tASC 2 tasC(max) and tCP & tCP(max).

9: Assumes that tRCO £ tRCD(max) and tRAD = tRAD(max;}. if tRCD or tRAD is greater than the maximum recommended vatue shown in this table,

tRAC will increase by amount that tRCD exceeds the value shown.

10; Assumes that tRAD & tRAD(max) and tASC = tasc(max).

11; Assumes that {CP S tCP(max) and tASC 2 tAsSC{max).

12: t0€Z (max), twez{max) , toFF(max) and tREz(max) defines the time at which the cutput achieves the high impedance state (IOUTS | £10pA | )
and is not reference to VOH{min} or VOL(max).

13: Cutput is disabled after both FAS and TAS go to high.

MS5MA11665A0,TP2,TP3 -5,-55 : Under development
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M5M411665AJ4,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write ,Refresh, and Hyper-Page Mode Cycles)
(Ta=0 ~70C, Vcc = 5V £10%, Vss=0V, unless otherwise noted) (Note 14,15)

Limits
Symbol Parameter M5M411665A-5,-55 | M5M4116654-6,-65 | M5M4116654-7,-75 Unit
Min Max Min Max Min Max

| tRer Refresh cycle time 4 4 4 ms
REF Refresh cycle time* 32 32 32 ms
’; HAS high pulse width 30 40 50 ns
RCD Delay time, BAS low to TAS low {Note 16) i8 32 20 38 20 42 ns
tCRP Delay time, TAS high to BAS low 5 5 5 ns
RPC Delay time, BAS high to TAS low 0 0 0 ns
cPN TAS high puise width 8 10 13 ns
tRAD Column address delay time from RAS low {Note 17) | 13 25 15 30 15 35 ns
| tash_ Row address setup time before FAS 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
{CAH ‘| Column address hold time after TAS low 8 10 10 ns
toze Delay time, cata to TAS low {Note 19) 0 0 0 ns
pzo Delay time, data to OF low {Note 19) 0 0 0 ns
ROD Delay time, HAS high to data (Note20) | 13 15 20 ns
cod Delay time, TAZ high to data (Note 20) | 13 15 20 ns
tobo Delay time, GE 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 IT = 2ns.
15 Vin{min) and ViL{max) are referance leveis for measuring timing of input signals.

16 : tReh(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 controlied exclusively by 1CAC or tAA.

17 : tRaD{max) is specified as a reforence point only. If tRAD & IRAD{max) and 1ASC & 1ASC(max), access lime is controlled exclusively by taa.

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

189 ! Either t0ZC or tDZo must be safisfied.

20 ! Either tRDD or tCOC or 100D must be satisfied.

21 17T is measured betwesen ViH(min) and ViL{max).

Read and Refresh Cyciles
Limits
Symbol Parameter M5M411665A-5,-55 | M5M411665A-6,-65 | M5MAT1665A-7 7S Unit
Min Max Min Max Min Max

tRC Read cycle ime 90 110 130 ns
tRAS HAS low pulse width 50 {10000 60 | 10000 70 | 10000 ns
iCAS CAS low pulse width 8 |10000 10 | 10000 13 10000 ns
tesH TAS hold time after FAT low 40 48 55 ns
tRSH RAS hold time after TAS low 13 15 20 ns
trRCS Read Setup time before TAS low 0 0 [ ns
1RCH Read hold time after TAS high {Note 22) 0 0 0 ns
tRAK Read hold time after FAS high (Note 22) 0 0 0 ns
tRAL Column address to RAS hoid time 25 30 35 ns
CAL Column address to TAS hold time 13 18 23 ns
toRH TRAS hold time after OF low 13 15 20 ns
tocH CAS hold time after OF low 13 15 20 ns

Note 22: Either tRCH or tRR+ must be satisfied for a read cycle.

M5M411865AJ, TP2,TP3 -5,-58 : Under development
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M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter MEM411665A-5,-55 | M5M411665A-6,65 | M5SMA11665A-7,-78 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 TAS low pulse width 8 [ 10000 10 ] 10000 13 | 10000 ns
{CsH TAS hold time after FAS iow 40 48 55 ns
RSH AT hold time after TAS low 13 15 20 ns
twes Write setup time before TAS low (Note 24} 0 0 0 ns
twWeH Write hold time after CAS low 8 10 13 ns
fewl TAS hoid time after W low 8 10 13 ns
tRwL WAS hold time after W low 8 10 13 ns
twp Write putse width 8 10 13 ns
os Data setup timg before TAS low or W low 0 0 0 ns
toH Data hold time after TAS low or W low 8 10 13 ns
Read-Write and Read-Modify-Write Cycles
Lirnits
Symbot Parameter MSM411665A-5,-55 | M5M411665A-6,-65 | MSM411665A-7,-75 Unit
Min Max Min Max Min Max
tRwe Read write / read modify write cycle time {Note 23)] 109 133 161 ns
hAS RAS low pulse width 75 | 10000 89 [ 10000 107 | 10000 ns
fcas TAS low pulse width 38 | 10000 44 | 10000 57 | 10000 ns
fesH TAS hold time after AT low 70 82 a9 ns
tASH HAS hoid time afier CAS fow 38 44 57 ns
tRes Read setup time before TAS low 0 0 0 ns
tewo Delay time, CAS iow to W low (Note 24)| 28 32 42 ns
tRwD Delay time, HAS low to W low (Note24)) 65 77 92 ns
tAWD Delay time, address to W low {Note 24) 40 47 57 ns
1OEH OE hold time after W low 13 15 20 ns

Noyr 23 | tRWC is specified as tTRWC{min)=tRAC(max)+toDo(min)+tRAWL(min)+tRP{min)+5tT.
24 T twcs, tcwb, 1RWD and tAWD and tCPWO are specified as reference points only. if twcstwes{min) the cycie is an early write cycle and the DQ pins
will remain high impedance throughout the entire cycle. If tCWD&ICWD(min), IRWDZIRWD (min), tAwDZIAWD(min) and ICPWD g tcPWD{min) (for
Hyper Page Mode cycle only), the cycle is a read-modity-write cycle and the DQ will cantain the data read from the selecled address. if neither of the
above condition {delayed write) of the DQ (at access time and until TRS or TE goes back to ViH ) is indeterminate.

M5M411665AJ,TP2,TP3 -5,-55 : Under development
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MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Cycle
(Read, Early Write, Read-Write, Read-Modify-Write Cycle, Read Write Mix Cycle, Hi-Z control by OF or W) (note 25)
Limits
Symbol Parameter MSM411665A-5,-55 | M5M411665A-6,-65 | M5MA11665A-7 7S Unit
Min Max Min Max Min Max

tHPC Hyper Page Mode read / write cycle time {Note26) | 20 25 30 ns
HPAWC Hyper Page Mode read write / read modify write cycle time 57 66 79 ns
tDoH Qutput hold time from TAS low 5 5 5 ns
tRAS TAS low pulse width for read write cycle (Note27) | 65 [100000f 77 |100000| 92 [100000 ns
tcp CAS high pulse width {Note28) 8 13 10 16 13 16 ns
CPRH RAZ hold time after TAS precharge 28 33 38 ns
tcPwWD Delay time, TAS precharge to W low {Note24) 43 50 60 ns
fCHOL Hold time to maintain the data Hi-Z until CAS access 7 7 7 ns
{OEPE OF Pulse Width (Hi-Z control) 7 7 7 ns
IWPE W Pulse Width {Hi-Z control) 7 7 7 ns
tHeWD Delay time, TAS low to W low_after read 28 32 42 ns
tHAWD Delay time, Address to W low after read 40 47 57 ns
tHPWED Delay time, CAS precharge to W low after read 43 50 60 ns
tHCoD Delay time, TAS low to OF high after read 13 15 20 ns
tHAOD Delay time, Address to OF high after read 25 30 35 ns
tHPOD Delay time, TAS precharge to OF high after read 28 33 38 ns

Note 25: All previously specified timing requirements and switching characteristics are applicable to their respective Hyper Page Mode cycle.
26: {HPC(min) is specified in the case of read-only and early write-only in Hyper Page Mode.

27: tRAS(min) is specified as two cycles of TAS input are performed.
28: tcp{max) is specilied as a reference point only.

‘CAS betore RAS Refresh Cycle (Note29)

Limits
Symbol Parameter M5M4 11665A-5,-55 | MSM411665A-6,65 | MEMA11665A-7,-75 Unit
Min Max Min Max Min Max
CSR CAS sefup time before RAS low 5 5 5 ns
{CHR TAS hold time after FAS low 10 10 15 ns

Note 29: Eight or more TAS before FAS cycles instead of eight RAS cycles are necessary for proper operation of TAS before FAS refresh mode.

Self Refresh Cycle* (Note 32)

Limits
Symbol Parameter MSM411665A-5-55 | MSMAT1665A-6,-65 | M5SM4116654-7.-7S | ~ Unit
Min Max Min Max Min Max
tRASS CBR self refresh RAS low pulse width 100 100 100 us
tRPS CBR self refresh RAS high precharge time 90 10 130 ns
1CHS CBR self refresh TAS hold time ~ 50 - 50 - 50 ns

M5M411865AJ, TP2,TP3 -5,-£8 : Under development
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M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 30)

Read Cycle
tRe o
tRAS trp
VIH— ) I ‘
RAS ViL— tRPC
tesH
. -
fcrp tRCD tRSH R
* tcRP
fcas
ViH~
o \
Vi~
tRAD tRAL
icAL
> {ASR
tASR | |tRAH tasc el [e15AH
ViH-=- ROW - COLUMN ° ROW
Ac~A7 Vi~ ADDRESS fR¢0 ADDRESS ADDRESS
' tRRH I
tRCS "
—tRCH
ViH~
ow/w ViL—
fpze tcoo
DQi~DQis Y™ X s Hi-Z
(INPUTS)  vi— St leletele%
tcAC tREZ -
A 1OHR IWEZ
oz ][: toFF
foHe
VoH— Hi-Z ‘}H_"Z
DQ1~DQ1s DATA VALID
(QUTPUTS) 7
1OEZ
tocH toon
OF
L~—“—"—~*~ {oRH

Indicates the don't care input.
Note 30 VIH(min) S VINSVIH{max) or VIL(min) S VINSViL{max)
z zz Z Z ; indicates the invalid output.

M5M411665AJ,TP2,TP3 -5,-58 : Under development
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M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Early Write Cycle
] twe
{RAS {RP
Vin— )
vie tapc
tcsH
e »
{cRP tRCD tRSH
l-—a tcpp
. tcas »
&S Vik—
ViL—
Ao~A7 ViR
ViL—
W/OW
ﬁggﬁg)“s DATA VALID
DQ1~DQits VoH— Hi-Z

(OUTPUTS) voL~

M5M4116865A4, TP2.TP3 -5,-58 : Under development
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M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Byte Early Write Cycle
twe
. tRAS trP

MAS VIH— !\

ViL— tRPC \

tcsh
1eRP taco tRSH K
tcas tcnpl»

ViH—

TAS Vit—
tAsr

Vin— ROW
Ao~A7 ViL— . ADDRESS
W Vir—
(or LW) ViL—
w Vin—
(or TW) ViL—
DO1~DQs ViH— o ( QK K XK X
{or DQe~DQ1e) (> AKE
(INPUTS) ViL— L0, 0.9.6.0.0.1
DQ1~DQs VOoH— Hi-Z
{or DQe~DA1E) yo —
(OQUTPUTS)

ioH

DQe~DQ1s
(or DQ1~DQs} DATA VALID
{INPUTS}
DQe~DQ16 VOH— Hi-Z
(or DQI~DQe) "

(outpuTy) VoL

ViH—
ViL—

M5M411665AJ, TP2,TP3 -5,-58 : Under development
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MITSUBISHI LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Delayed Write Cycle
twe
tRAS SN tRP
ViH— \ A
BAS ' \ \
ViL—
tcsH
JcRP tReD tASH
tRPC tCHP
{cas N
ViH~—
oA \ /
ViL—-
%Sk | | tran tasc toaH L
[e—p [ —————————Pp
Ao-A7 Vid— ROW COLUMN ROW
© Vit~ ADDRESS ADDRESS ADDRESS
| |
tRCS
Vid— O MOOR IO S K
I I RIS I KA XS OO
W/ TW Vie  OGERAAHIANXLRY SERSERIERAAARAK
tWCH
»
tDzC Jes ios
_ Hi-Z
pQi-bQe Vi '
(NPUTS)  viL— 4
fcrz R
DQi-DQis  VOH— Hi-Z Hi-Z
(OUTPUTS)  vo_—
020 oz toEH
tobD
5E ViH—
ViL—
M5M411665AJ,TP2,TP3 -5,-55 : Under development
z MITSUBISHI
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MITSUBISH! LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Byte Delayed Write Cycle
twe
tRAS P
RAS ViH— *
ViL— \
tesH
1eRP t"eo tRSH
S
o ) ViH— i
ViL—
teAH 1SR
Vis— COLUMN X ROW
Ao~A7 Vi— ADDRESS DI ADDRESS
' . fow
res RWL
twp
oW ViH— "6:6:6:6:6’6’6'6'4’0'6'6’
R O,
{or TW) ViL— aTe %o %% %00 %, \
woH
s » fRcH |y
tRRH
tw ViH—~
(or TW) Vi~
toze tcoo
DQ1~DQs Vi~ S oo o oo Hi-Z
{or DQe~DQi1s) SRR
(INPUTS) NP 5% %00 0 %% % %0 % % Ve % e
toiz tonD
> *
D20 ¢ » |
DQi-DQs  vom-— Wiz ol 7 Hi-Z
{or DQw~DQ1s6) /
{ouTPUTS) VoL X
"Itosz
tozc D!
DQs~DQE  ViH— Hi-Z
(or DOh~DQs) Vit~
(INPUTS)
tolz
]
DQe~DQ1s VoH— Hi-Z I Hi-Z
{or DQ1~DQs8) //
(OUTPUTS) oL— 1 {
tozo toez toEH
l—»ltopn
Vin—
[«1
Vit~
—e—
MEM411685AU,TP2,TP3 -5,-55 : Under development
MITSUBISHI
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MITSUBISH! LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

Ao~A7

wW/TW

DQ1~DQs
(INPUTS)

DQ1~DQie
{QUTPUTS)

tRWC N
tRAS | letBP
ViH— \ IF———-—‘
ViL— \.—
csH
foap tRCD tRSH
tRPC tCRP
e tcas
ViH— \ /
ViL— ¥,
tRAD
tash tAsR
AH tasc le—» .L,l
ViH— ROW COLUMN ROW
ViL— ADDRESS ADDRESS ADDRESS
tawp . N
trcs | le- tcwp tRWL
¢ tRWD
ViH—
ViL—
tozc e tos 1oH
ViH— Hi-Z
Vie- tcac
aa
C
VoH— Hi-Z !DATA* Hi-Z
VoL— VALID,
tRAC

M5M411665AJ,TP2,TP3 -5,-58 : Under development
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MITSUBISH! LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-8”1(65536-W0RD BY 16-BIT) DYNAMIC RAM

Byte Read-Write, Read-Modify-Write Cycle

tAWC
tRAS 1RP
-
BAS ViH— ) / b
ViL -~ \._..
tesH
tcRP \AcD tRSH
fRPC 1CRP
V- tcas
TAS ViH— \ /
ViL— |
tRAD
tasR ] tasR
|| o | BAR e __tcad N
Ao~A7 V- ROW COLUMN ROW
ViL— ADDRESS ADDRESS ADDRESS
tAwWD I towL
tewn tAWL
1RwD we r
W Vik—
{or TW) viL—
MtroH
T B
{or UW) ViL—
tcoD
DQ1~DQs R Hi-Z
{or DQe~DQre) V1M XXRXHKS
(INPUTS) viL— SN 1oAC .
tobp
tha 1
tciz_
for Dow-pate) ' iz DATA HiZ
{OUTPUTS) VoL— VALID
tRAC
- toEz
tozc » tos | tom
DQo~DQi18 ViH— Hi-Z
(or DQ1~DQs)
(INPUTS) ViL— tcac
‘U\A
cLz
&%ggg@) VoH— Hi-Z :E'Ao\r Hi-Z
VoL—
OUTPUTS
( ) thaC toop
tozo toEA
d e+ toEZ
— A W "y
o R
ViL— .a.’A.A’A’A’A‘A’A’A’n‘;’.‘.‘.‘. ATA

M5MA411665AJ,TP2,TP3 -5,-58 : Under development
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MITSUBISHI LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BiT) DYNAMIC RAM

Hyper Page Mode Read Cycle
tRas trp
RS Vin— \
ViL— \ \
tesH N tHPC o tRSH
teap tRCD tcas toP | tcas tcp tcas tCRP
[\ N .
T \ /N /N /
ViL—
RAD_ tcPRH
USF_. tRAH asG s 1CAH ch | toan ch tCAH tASR
ViK~—~
Ao~A7 " m%vgs COLUMI\;@ COLUMN-2 coLUMN-3 ADDatss
] 1 1 | —
lo_tRCS tRAL RRH
tcAL A 1cAL teAL | slrcn
ViH—
W/UW ViL—
wEZ
tpze
» tROD
tcoo
DQ1~DQ1s Vin— Hi-Z y
(INPUTS) ViL~ tcac tcac cAC
» tREZ
Ll —f 2, LN towR |,
cLz toow 1DOH IoFF »
- » ffoHC
DQi-DQis  YOH~ Hi-Z DATA DATA DATA !_
(OUTPUTS) VouL— VALID-2 4 VALID-3
tcPA
toEz
[™
= )5
ViL—

toon

MS5M411665AJ,TP2,TP3 -5.-53 : Under development
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MITSUBISHI LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BiT) DYNAMIC RAM

Hyper Page Mode Early Write Cycle

Ao~A7

w/TW

Dh~DQ1e
(INPUTS)

DQ1~DQ1e
(QUTPUTS)

tRAS

tRpP
ViH— ; ;
ViL— \.
tcsH . tHPC tRSH
terp | g tRCD tcAs tcp tcas tcp tcas tcRp
ViH—
ViL— { \ \ /
L CAL " fCAL
r I tASR
AR {RAH tAFE. {CAH MI'SE’ {CAH Mrs_g’ {CAH P »
Vir ROW ROW
[ 1

tWCH

twcH

L B A R R IR AR A
R
RORSERARNS

L W W N O T W T
ViH— SO20RRRAALK
ViL— ‘.‘afo?u&&fo?o’o_
Vor— Hi-Z
Vou—

MSM411665AJ, TP2,TP3 -5,-53 ¢ Under development
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MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-65,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Byte Early Write Cycle

{RAS R tRrp
ViH— |
\ / \
ViL—
. {CsH tHPC tRSH
P
tcﬁ tAcD fcas N tcP tcas tcP tcas | fcap

= F o\ / /

fCAL

tCAR >

ie e
y i
LIRAK {CAH tasc {CAH tasc
‘—'I tasc |'-> [l»——b r—-ﬁ t————b‘

“H
Vi~ ROW ROW
Ao~A7 Vie— @ADDHESV@COLUMN-T COLUMN-2 COLUMN-3 ADDRESS
I

L I 1 | | ! 1 I

twcH twes tweH twcs twcH

e tRRH
- 1RCH

DQn ‘"'DQE ViH—
(or DQe~DQ116) P4
(INPUTS) ViL—

DQ1~DQs VoH— Hi-Z
(or DQe~DAQl16)
(OUTPUTS) VoL~

DQe~DQ16

Q DATA
s v SRS N AL | R
DQe~DQ1e _ i
{or DQ1~DQg) VO 2

(OUTPUTS) VoL—

M5MA411685AJ,TP2,TP3 -5,-58 : Under development

MITSUBISHI
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MITSUBISHI LSis

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WQORD BY 16-BIT) DYNAMIC RAM

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

Ac~A7

wW/uw

DQ1~DQ1s
(INPUTS)

DQ1~DQ16
(OUTPUTS)

tRAs

tRP

ViIH— ; i
ViL— \
teSH tRWL
tHPRWC
tcjp tRCD fcAs tcp tCAS tcRP
r
Vin— [
Vie— \
tRAD
I+ fCWL tASR
tAsr {RAH tksri’ tcaH tasc CAH
ViH— ROW ROW
Vi DDRE COLUMN-1 couw-z% ADORESS
] A
tawp fowL tawp
RCs cwo tAcs tewo
| twe | twe
Vin— N
Vie -
tcPWO
tos|
s tor _}DZ;g 1DH __i
Vi 8K DATA Hi-Z DATA
Vie— , VALID-1 VAUD-2
. B 1cAC
AR 7YY
tcLz tcLz
VoH— Hi-Z DATA Hi-Z DATA Hi-Z
VALID VALID
VoL- -1 z &
tRAC topp tcPA letooo
F > M toEZ
tbzo  toEA o toEZ D20 |lOEA
—_— WL
T RS
ViL— XK AR

M5M411665AJ,TP2,TP3 -5,-55 : Under development
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MITSUBISH! LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

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

DQ1~DQs
{or DQe~DQ16}
(INPUTS)

DQ1~DQs
{or DQe~DQ16)
{OUTPUTS)

DQe~DQ:s
(or DQ1~DQs)
{INPUTS)

DQu~DQ1e
{or DQ1~DQs)
(QUTPUTS)

RAS tRP
ViH— === 3
ViL— !
{CsH
{CRP tRWL -1
| tHPRWC
" tRCD , fcas ter tcas tCRP
ViH— 1 ’
ViL— \
tRAD
asc tewL tASR
fasR tRAH tcaH tasc fCAH Pkl
ViH— w
v A COLUMN-1 COLUMN-am Wss
L~
1 1 T
AWD tAWD
tRCS CWL
tewp }_ﬂ trcs towp N
twe |} " N
i
JtnRH
tACS
» tRCH
Vin—
ViL—
trwo tcPwD
{vzc tcoo
"
Vis— Hi-Z
ViL— )
[e—¥ tcaC tcac tobp
taa
ez tha Lz (o
- Hi-Z DATA Hi-Z ATA Hi-Z
Vor VALID VALID
VoL~ B -2
tRAC % {0EZ {CPA -»¢ 10EZ
toze R N }Sff‘_ tos. oK
ViH— Hi-Z Hi-Z DATA
ViL— VALID-2
tcAc tcac
he—sf
taA tAA
tez tewz
- Hi-Z AT Hi-Z
Vou | VALID
Vou— 2 g
il tcpa
f
tozo (tOEA tung'| {oEA
ViH—
ViL—

M5M411685AJ, TP2,TP3 -5,-55 : Under development



MITSUBISH! LSis

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Mix Cycle (1)
tRAS trRP
Vin— \ y
AS Vie— \_
RWL
tcsH tHec
> tHPRWC
tcip tRcD _tcas fcp KCASV tcp tCAS tcRP
ws o I N NN /
ViL—
tRAD t
- tash
Ao~A7
w/ow
DQ1~DQ16
(INPUTS)
«»—r-twez
fciz toLz
Vor— Hi-Z DATA Hi-Z Hi-2
D ~DQis DATA i
(OUTPUTS)  voL— VAP 5°
RAC
tCPA
tozo | {0EA ]
> tbzo tOEA
tocH ] tOEZ b OEZ tOEH
OF
tooo .

M5M411685AJ,TP2,TP3 -5,-58 : Undar development
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MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Hyper Page Mode Mix Cycle (2)
ViH—~
AAS ViL—
tHPC
ViH—
ViL— / \ [ \
tcp tcas tcas
tasc {CAH tAsc tCAH tasc tcaH
VK- - A
Ao~A7 v COLUMN-1 COLUMN-2 COLUMN-3
L~
teAL tcAL
¥ | tRCH
N wes | [twek
ViH~
w/OW ViL— \
{HewD
tHAWD
tos | [toH oze
tHPWD |
DQ1~DQs  ViH- Hi-Z f DATA Hi-Z
(INPUTS) ViL— VALID-2
{CAC {CAC
" taa tAa
tcra tWEZ toPA
tciz
- .
DQi~DQis  VOH— // y 7/ V DATA Hi-Z e
(OUTPUTS) VoL~ Z/ /KA VALID-1 VALID-3
tHCoD
tHAOD foEA
toEZ tozo
tHPOD ‘—'1
oE ViH— \
Vie-—
tono
MSM411665AJ,TP2,TP3 -5,-6S : Under development
MITSUBISHI
4-24 AELEC‘!HC



MITSUBISHI LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

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

Ao~A7

DQ1~DQ1s
(INPUTS)

DQi~DQ1e
(QUTPUTS)

tRAS tRP
Vid~— \
Vit~ \
tcsH tHPC tRSH
tcnm tRCD tcas tcP tcas [ tcAs tcRP
>—l¢
5 |
ViL— tRAD
tCPRH
tasa | | tran tcAH tasc | | tean tasc | | tcan sk
tasc je 0—1 r——»
ViH— Aow - ROW
ViL DDRESS COLUMN-1 3 COLUMN-2 COLUMN-3 ADDRESS
i | f
tRcsl tRAL tRRH
tRCH
ViK~
Vit~
twez
I toze tRDD N
tcop
. fope
ViH— Hi-Z g
viL— 1CAC
CAC " fcac tREZ
s taA ™ toHR
tez tooH ez :g: ;
VoK~ Hi-Z DATA DAT Hi-Z
DATA
VoL~ AP VALID-2 J vatoa |
L tcra tCPA
ibzo
tCHOL . toEZ
#40CH (o] 74
— L O W W W T W W W W N WL
VI e RILRAR ARSI toeA
ViL— PuaY06 %% 0N ! .
tOERE tOEPE tooo
e —————T————
M5M411685AJ, TP2,TP3 -5,-55 : Under devalopment
. z MITSUBISHI
ELECTRIC 4-25



MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT{65536-WORD BY 16-BIT) DYNAMIC RAM

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

tRAS tRP
ViK— \
AS ViL— \.
tesH W tRSH
tcrp trco tcas fcp Icas tcp tcas torP
- A
RS ViH ’ A ’
ViL—~ /
PR L. BN . tcPRH
sk | | tRan tcaH tasc | | tean tasc || tcar tasR
{ASC [ _l »
ViH— OW ROW
Aa~A7 i DDRESS COLUMN:-1 co uw-z@ COLUMN-3 Dorss
i | [ /
tAcs tRAL tARH
tRCH -b—}(» »{ie]| tRCS tRCH
e Vin— \
W/TW Vi {
toze P HWRE tRDD
tcop
DQ1~DQ1e ViH— Hi-Z
(INPUTS) ViL—
I |_tcac tcac tCAC tReZ
[tan tha toHR |
. foFF
tcLz, (DOH‘— tweEZz  [tcLz Torc
DQ1~DQs6 VoH- Hi-Z DATA y DATA Hi-Z DATA }_
{QUTPUTS) VALID-1 4 VALID-2 4 VALID-3 4
tcpa tcpPa
toEZ
OF
¢ tobo
M5M411865AJ, TP2,TP3 -5,-58 : Under development
g MITSUBISHI
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MITSUBISHI LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-5S5,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

RAS-only Refresh Cycie
tac
tRAS tRP

Vin—~
s / \

ViL—

tcRP
tcRe »
tRPC

TAS Vin—-

Vit~

tASR tRAH tAsR

Ao~A7 Vi~ f ROW ¥ ROW

- P % X & SN ADDRESS

— N N N N N W I W N N W W W W,

ww R

ViL— 2 A A A A A R I A SRS
DQi~DQis Vik—
(INPUTS) ViL—
DQ1~DQ1s VOH— Hi-Z
(OQUTPUTS) VoL—
OF

M5M411665AJ, TP2,TP3 -5,-58 : Under development
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MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

TAS before RAS Retfresh Cycle, Extended Refresh Cycie *

Ao~A7

wW/Uw

DQ1~DQ1s
{INPUTS)

DQi~DQ1s
(OUTPUTS)

Vin—

ViH—

vii-

ViH—
ViL—

Vin—
ViL—

Vin—
ViL—

VoH—
VoL—

Vin—~
Vie~—

RC \

P

tAp tRAS |
-

il 3 -

{CRP

RPC  tcsR tcHR PC tosR tcHR tRPC

/ /4 .

21

i~
b, T

& {CPN

ROW COLUMN
[ADDRES: DDRESS

tREZ
toHR

4 torFF

toHe

""'—'_IE ( Hi-Z

XK IO,
XA A R
-

M5M411665A0, TP2,TP3 -5,-58 : Under development
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MITSUBISH! LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048578-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note31)

Ao~A7

w/TW

DQ1~DQ1s
(INPUTS)

DQ1~DQ1s
(OUTPUTS)

tRc tRC
tRAS we tRAS /P
ViH—
ViL— \ ’ \
\cRP J tRCD tRSH tCHR
ViH— \ '
ViL—
tRAD
MSF—J tRAH | tasc toaH 1SR
| "
Vin— ROW COLUMN K ROW
Vit— ADDRESS . ADDRESS
tRAL tRRH
tres o tRCH
Vik—
ViL—
cop
toz C-" tADD
Vin— Hi-Z
ViL— {REZ
fCAC toHR
1A
* o tOFF
cz , torc
VoH-— Hi-Z 2 b Hi-Z
VoL— : ATA  VALID
1RAC
oA toEz
Vig=~ tORH
Vie—
tobp

Note 31: Early write, delayad write, read write or read-modefy write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.

M5M411665AJ,TP2,TP3 -5,-58 : Under development
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MITSUBISHI LSIs

M5M411665AJ,TP2,TP3-5,-6,-7,-58,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Self Refresh Cycle Note 32)

Ao~A7

w/ow

DGi~DQ1s
(INPUTS)

DQ1~DQ16
(OUTPUTS)

tRP R tRASS tRPS
Vik~ /
ViL— 4 ’
tRPC
i
tRPC !
tosh tcHs ! r—»“tcap
Vin—
Vit— f 4 \
tcPN
i tasn
ik oo utasetatetelateleteletetetel: KRN columy
ViL— 0L I 0D 000008 N
tRAH tRCs
ViH—
ViL—
Vid -~
ViL—~
tREZ
> torR
torF
» toHe
VoH — \ Hi-Z
VoL— /
1oEZ
tooo
Vi~ PEC P DI CP YLD P NS P
KK R AR KAKAXHIHHKK

M5M411685A4,TP2,TP3 -5,-58 : Under davelopment
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MITSUBISH! LSls

M5M411665AJ,TP2,TP3-5,-6,-7,-55,-6S,-7S

HYPER PAGE MODE 1048576-BIT(65536-WORD BY 16-BIT) DYNAMIC RAM

Note32 : SELF REFRESH ENTRY & EXIT CONDITIONS

(1) incase of distributed refresh

The last and first full refresh cycles {256) must be done within tns and tsn  before and after self refresh ,
on the condition of tns = 4 ms and tsN = 4 ms.

NS tsn
fe—= f—>
-------------- =TT =TT
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<256/4ms > <256/4ms >

{2} incase of burst refrash

The last and first full refresh cycles (256) must be done within tns and tsn  before and after self refresh,
on the condition of tNs = 4 ms and tsn = 4 ms.

NS tsN

m W W1 L L
BURST REFRESH BURST REFRESH
< 256/ 4ms > <256/4ms>

MEMa11665A),TP2,TP3 -5,-55 : Under development
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