Praliminary Spec. MITSUBISHI LSls
Rev.1 Aug.95

MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT ) DYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)
[Single side]
DESCRIPTION
The MH2M325C2J/CNZJ is 2097152-word X 32-bits dynamic
RAM. This consists of four industry standard 2M X 8 dynamic
RAMs in SOJ. Y
The mounting of SOJ on a single in-line package provides any
application where high densities and large quantities of memory are 1.Vss 37.NC 5 O
required. This is a socket-type memory module,suitable for easy 2000 3BNC 3 S
interchange or addition of modules. 3DQ16 39.vss 3 -
4DQ1  4OTAST ]
50Q17 41TASZ 3 - o
6002 42TAST 13 o)
13
7D018 43TRSE jujuin(niaiainieisiniaisjoing
FEATURES 18
p— — 8003 44FAJ0 18
ARS | CAS |Address| Cycle | Power 9DQ19 4SNC 18 BeTalnlolnleleluloloinlninlal
Type neme time | tme . |time tme | Soh - - 19
kmax.ns) {{max.ns) {(max.ns) | (min.ne) J{typ.mW) 10Vce 48.NC %{1)
ww2scZICNIs | 50 | 13 | 28 | 9% | 2620 ane oW 2 ) o]
) aW 5
MH2M325CZICNZI6 | 60 15 30 110 | 2160 12A0  48NC gg o
MH2MI25CZICNZIT | 70 20 3s 130 | 1900 13A1  49.008 ’s’g v ujujein|n|sjeiarain]s]
28 )
14A2 50.0Q24 29
15.A3 51.0Q9
o72pin singie In-line package 18.A4  52.0Q25
oSingle 5.0V *+10% supply 17.A8§  53.0Q10
eLow stand-by power dissipation 18.A6
22mw (Ma!) ................... CMOS Input level §4.0Q26
eLow operating power dissipation 19410 55.DQ1
MH2M325CZJ/CNZJ+5 <===cveccccsas. 3.20W (Max) 20.0Q4 56.0Q27 3%
MH2M325CZJ/CNZJ- 6 =«s=ccocence- - 2.64W (Max) 21.0Q20 57.0Q12
MH2M325CZJ/CNZJ-7 <+====-- seccenas 2.32W (Max)
’ 22.0Q5 58.0Q28
eHyper-page mode , RAS-only refresh , CAS before RAS 23.0Q21 59.vee Balulsialalalnlnislulslainiel
refresh, Hidden refresh capabilities 24006 60.0029
e Ali inputs and output directly TTL compatible
2048 refresh cycles every 32ms (Ao ~A10) 250022 £1.0Q13 - 0]
26.0Q7 62.0Q30 50 o
270023 63.0Q14 5s|wi8|uis)u im0 |8 a18i810g
28A7 640031 28
20NC  65DQ15 39 falulslnlalslninlalaislainle]
APPLICATION 30.Vcc  66.NC
Main memory unit for computers, Microcomputer memory, 1
Refresh memory for CRT 31A8  67.PD - o
32A9  68.PD2 o
3NC  69.PD3 1318/ 8{8y3]8(8(m 5[0 {0}s]m| 8}
34 RAS2 70.PD4 uﬂnu
35.NC 71.NC
36NC  72.Vss O
51-.61-7 Outline 72N9X-C
PDO| NC INC |NC
PD1{NC |NC |NC
PD2| Vss|NC | Vss
PD3| Vss[NC |NG NC: NO CONNECTION
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Praeliminary Spac. MITSUBISHI LSis
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MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WQRD BY 32-BIT ) DYNAMIC RAM

FUNCTION

in addition to normal read, write, a number of other The input conditions for each are shown in Table 1.
tunctions, e.g., hyper page mode, RAS only refresh,

Table 1 Input conditions for each mode

" Inputs inputOutput
opermien s | o5 | W | e | o | oot | owew
Read ACT ACT NAC APD APD OPN vLD
Esrly write ACT ACT ACT APD APD VLD OPN
RAS-only refresh ACT NAC DNC APD DNC DNC OPN
Hidden refresh ACT ACT NAC APD DNC OPN vLD
CAS before RAS refresh ACT ACT DNC DNC ONC DNC OPN
Standby NAC DNC DNC DONC DNC DNC OPN

Note : ACT : active, NAC : nonactive, DNC : don' t care, VLD : valid, IVD : Invailid, APD : applied, OPN : open

BLOCK DIAGRAM

DQ1 DQ3 DQS DQ7 DQ9 DQ11 DQ13 DQ1S  DQ170Q19DQ21 DQ23 DQ250DQ27 DQ29 DA31
DQO DQ2 DQ4 DQs6 DQ8DQ10 DQ12DQ14  DQ16DQ18DA20DQ22 DQ24 DQ26 DQ28 DQ3O

0.0.600 22 TIMENEFHDEE 200,003 EE YN FILEI T T4
A A A

A

/ Y y

MSM417805CJ M5M417805CJ M5M417805CJ M5M417805CJ

A A A A A A A A A A A A L A A

o — e = . ——— — ———  —— S— T— A & — . — - — — - —

T

CASO w CT-1AOA2A4 A6 A8 At0 FRAS2 CAS2CAS3
AASO A1 A3 A5 A7 A9
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MITSUBISHI LSis
Rev.1 Aug.95

MH2M325CZJ/CNZJ-5, 6 -/

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Prolliminary Spac.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage ’ -1~7 v
Vi Input voltage With respect to Vss 1~7 v
vo Qutput voltage -1~7 v
10 Output currant 50 mA
Pd Power dissipation Taz25°C 4000 mw
Topr Operating temperature 0~70 ‘c
Tstg Storage temperature ~40 ~ 125 ‘c

RECOMMENDED OPERATING CONDITIONS (Ta=0~ 70°C, uniess otharwise notad) (Now 1)

Limits
Symbol Parameter Unit
Min Nom Max
Vee Supply voitage 4.5 5.0 55 v
Vss Supply volitage [} 0 0 v
Vin High-level Input voitage, all Inputs 24 55 v
ViL Low-level input voitage, all Inputs 0.5 0.8 \4

Note 1 : All voitage values are with respect to Vss

ELECTRICAL CHARACTERISTICS (Ta=0~ 70°C, Vcc=5.0V +10%, Vss=0V, unless otherwise noted) (Note 2)
Limits
Symboi Parameter Test conditlons Unit
Min Typ Max
Vou High-level output voitage lon=-5.0mA 2.4 Vee v
VoL Low-level autput voltage loL=4.2mA 0 0.4 v
loz Off-state output current Q floating 0V S Vours 5.5V -10 10 uA
1 input current 0VS ViN S 6V, Other Inputs pins=0V 40 40 u A
Average supply current MH2M325C -5 RAS, CAS cycling 580
fec1 (Aw from Vcc operating MH2M325C -6 tRe=stwe=min. 480 mA
output open
(Note 3,4,9) | MH2M325C -7 020
loca Supply current from Vec, stand-by (Note §)  hoeom o> =¥itt 0ulPut 0pon 8 mA
ind ’ Y RAS= CAS&Vcc-02V
MH2M325C -5 — —_ 580
"r: ’"‘f:c'r':"’r‘:':h‘;"""* RAS cycling, CAS= Vin
lcca (av) m " MH2M324C 6 | trc=min. 480 mA
output open
(Note 3,5) | MH2M325C -7 putope 420
MH2M325C -5 —_ — 560
Average supply current RAS=ViL CAS cycling
locuay | from Vee MH2M325C 6 | tpc=min. 460 mA
Hyper-Page-Mode
(Note 3,4,5) | MH2Mazsc 7 | OUIPutopen 360
MH2M325C -5 JE—— _— 580
Average supply current CAS befors RAS rafresh cycling
lccsany | fomVee MH2M325C -6 tre=min. 480 mA
CAS before RAS rftruh output open
mode (Note 3) | MH2M325C -7 420

Note 2: Curremt flowing into an IC Is positive, out is negative.
3: Ice1 (AV), icc3 (AV) and Icc4 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycie rate.
4: lcct (AV) and Iccd (AV) are dependent on output loading. Specified values are obtained with the output open.
§: Column Address can be changed once or lass while RAS=ViL and CAS=Vin.
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MITSUBISHI LSis
Rev.1 Aug.95

MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Pmiiminary Spec.

CAPACITANCE (Ta=0 ~ 70°C, Vce=5.0V_+10%, Vs3=0V, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
[=T7V] Input capacitance,address inputs 30 pF
G Input capacitance, write control Input VizVss as pF
Ci (RAS) input capacitance, RAS Input (=1MHz 23 pF
G (CA® input capacitance, CAS Input Vi=25mVrms 23 pF
Ci/o Input/Output capacitancae, data ports 27 pF

SWITCHING CHARACTERISTICS (Ta=0~ 70°C, Vcc = 5V £10%, Vss=0V, unless otherwise noted , see notes 6,14,15)

Limits
Symbol Parameter MH2M325C -5 | MH2M325C -6 | MH2M325C -7 | ypn
Min Max Min Max Min Max

tcac Access time from CAS (Note 7,8) 13 15 20 ns
tRAC Access time from RAS {Note 7,9) 50 60 70 ns

AA Column address access time (Note 7,10) 25 30 35 ns
tcpa Access time from CAS precharge (Note 7,11) 30 35 40 ns
toHc Output hald time from CAS 5 5 ns
toHR Output hald time from RAS (Note 13) 5 5 5 ns
tcLz Output low impedance time from CAS low (Nota7) 5 5 5 ns
twEZ Output disable time atter WE high (Note 12) 13 15 20 ns
{OFF Output disable time after CAS high (Note 12,13) 13 15 20 ns
tREZ Qutput disable time atter RAS high (Note 12,13) 13 15 20 ns

Note 6: An initial pause of 500 4 s Is required after power-up followed by a minimum of eight Initialization cycles (any combination ot cycies
containing a RAS clock such as RAS-Only refresh).
Note the RAS may be cycied during the Initial pause . And any 8 RAS or lﬁ?/c-xs—cycln are required after proionged periods
{greater than 64 ms) of RAS Inactivity before proper device operation is achieved. '
7: Measured with a load circult squivalent to VOH=2.4V(IOH=5mA) / VOL=0.4V(IOL=-4.2mA}) load 100pF.
The reterance levels for measuring of output signal are 2.0V(VOH) and 0.8V(VOL).
8: Assumes that tRco ZtACO(max) and tASC ZtASCimax) and tCP Z tCP(man.
9: Assumes that 1ACOS tACOiman and tRADS tRAD(man. I 1RCO OFtRAD IS greater than the maximum recommandad value shown In this table,
trac will Increase by amount that tRco exceeds the value shown.
10: Assumes that tRADZ tRAD(max) and tASC SASCimen.
11: Assumes that tcp StcPimen) and tasc & tASCimen.
12; twizgran) 10PRmax) and tREZemandefines the time at which the output achlaves the high Impaedance state (
and Is not reference to Vormin) or VoiL(max).
13: Output Is disabled after both RAS and CAS go to high.

lour 1 =10 uAl)
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MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WQRD BY 32-BIT) DYNAMIC RAM

TIMING REQUIREMENTS (For Read, Write, Refresh, and Hyper-Page Mode Cycles)
(Ta=0 ~707C, Vecec = 5V £10%, Vss=0V, unless otherwise noted See notes 14,15)

Limits
Symbol Parameter MH2M325C -5 | MH2M325C -6 | MH2M325C -7 | uymt
Min Max Min Max Min Max
tREF Refresh cycle time 32 32 32 ms
tAp RAS high pulse width 30 40 50 ns
tRCO  |Delay time, RAS low to CAS low {Note16) 18 32 20 38 20 42 ns
tCRP  [Delay time, CAS high to RAS low 5 s ns
tRPC Delay time, AAS high to CAS iow 0 0 ns
tcPN  |CAS high pulse width 8 10 13 ns

tRAD  |Column address delay time from RAS low (Note17) 13 25 15 30 15 15 ns

tasr Row address setup time before AAS low 0 0 0 ns
tASC  |Column address setup time before CAS low  (Note18) 0 10 0 13 0 13 ns
tRAH Row address haid time after RAS low 8 10 10 ns
tcar Column address hold time after CAS low 8 10 10 ns
tozc Delay time, data to CAS iow {Note19) 0 0 0 |
tRDOD Delay time, RAS high to data (Note20) 13 18 20 ns
tcop Dalay time, CAS high to data {Nota20) 13 18 20 ns
tr Transition time {Note21) 1 50 1 50 1 50 ns

Note 14: The timing requirements are assumed tT =2ns.
15: Vitgmin) and Vitimaz) are reference levels for measuring timing of input signais.
16: trcoiman) Is specified as a referance point only. If tAco is less than tRCDO(man, access time IS tRAC. If tRCD is greater than tRCD(max), access

time is controlled exclusivaly by tcAc or taa
17: tRaD(men is spacifled as a reference paint only. If tRAD & tRADImen and tasc S tascimax. access time is controlied exciusively by taa

18: tasciman is specified as a reference point anly. If tRco 2 tRCDiman and 1ASC & t1asCimax). access time Is controlled exciusively by tcac.
19: Elther tozc or tozo must be satisfied.

20: Elther tRoo or tcoo or tooo must be satisfied.
21: trIs measured between Vikmin) and ViLimen.

Read and Refresh Cycles

Limits
Symbol Parameter MH2M325C -5 MH2M325C -6 MH2M325C -7 Unit
Min Max Min Max Min Max
trc Read cycle time 90 110 130 ns
tRAS | AAS low puise width 50 | 10000 50 | 10000 70 | 10000 | ns
tcas [CAS iow puise width 8 10000 10 | 10000 13 10000 | ns
tcsH CAS hold time after RAS low 40 48 55 ns
tRSH | RAS hold time after CAS low 13 15 20 ns
tRcs |Read Setup time before CAS low 0 0 0 ns
tACH |Read hold time atter CAS high (Note 22) 0 0 ns
tRRH |Read hoid time after RAS high (Note 22) 0 0 ns
tRAL Column address to AAS hold time 25 30 35 ns
[ tcar [ Column address ta CAS hold time 13 18 2 ns

Note 22: Ether tRcH or tRR must be satisfled for a read cycle.
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MH2M325CZJ/CNZJ-5, 6 -7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Write Cycle (Early Write)
Limits
Symbol Parameter MH2M325C -5 MH2M325C -6 MH2M325C -7 Unit
Min Max Min Max Min Max

twe Write cycle time 90 110 130 ns
tRAS |RAS low pulss width 50 10000 60 | 10000 70 | 10000 ns
tcAs |CAS low puise width 8 10000 10 | 10000 13 10000 ns
tcsH |CAS hold time atter AAS low 40 48 |.- 55 ns
trsH |RAS hoid time after CAS low 13 15 20 ns
twcs [Write setup time before CAS low 0 0 (4] ns
tWCH | Write hold time atter CAS low 8 10 13 ns
tcwL |CAS hoid time after W low 8 10 13 ns
tAawL |RAS hold time atter Wlow 8 10 13 ns
twp Write puise width 8 10 13 ns
tos Data setup time before CAS low or W iow 0 0 0 ns
toH Data hold time atter CAS low or W low 8 10 13 ns

Hyper page Mode Cycle (Read, Early Write, Read-Write, Read Write Mix Cycle, HI-Z control by W) (Note 25)

Limits
Symbol Parameter MH2M325C -5 MH2M325C -6 MH2M325C -7 | unit
Min Max Min Max Min Max
tHPC Hyper page mode read/write cycle time 20 25 10 ns
tHPRWC | Hyper Page Mode read write / read modity write cycie time 57 66 79 ns
tRAS AAS low puise width for read write cycle {Note24) 65 100000 77 100000 92 100000 | ns
tcp CAS high puise width (Note25) 8 13 10 16 13 16 ns
tcPRH | AAS hoid time after CAS precharge 28 33 38 ns
tcpwD | Deiay time, CAS precharge to W low 43 50 60 ns
tcHOL Hoid time to maintain the data Hi-Z untll CAS access 7 ns
twPE ‘W Pulse Width (HI-Z controf) 7 7 ns
tHcwp | Dalay time, CAS low 1o W low _atter read 28 32 42 ns
tHawp | Delay time, Address lo Wiow after read 40 47 57 ns
tHPwD | Deiay time, TAS precharge to Wiow after read 43 50 60 ns
Note 23: All previously specified timing requir nts and switching characteristics are applicable to their respective Hyper page mode cycle.
24: tRas(vin) is specified as two cycles of mlnpm are performed.
25: tcPimax Is specified as a reference point only.
CAS before RAS Refresh Cycle (Notezn
Limits
Symbol Parameter MH2M325C -5 | MH2M325C -6 | MH2M325C -7 | ynit
Min Max Min Max Min Max
tcsa EA—S_utup time before RAS low 5 5 5 ns
tenr CAS hoid time after AAS low 10 10 15 ns

Note 26: Eight or more CAS before RAS cycles Instead of eight RAS cycles are nacessary for proper operation of CAS before RAS refresh
mode.
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MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Timing Diagrams (Note 29)
Read Cycle

A0~ A9

|

DQ(INPUTS)

DQ(OUTPUTS)

tRC
e o
tRAS tRP
’4( S| e
ViH- "—_'\ /
viL - \
tesH -]
terp | € D s tCRP
: = = tc:: > <
e >
ViH- \
ViL -
tRAL
tRAD | WAL —
ettt o tASR
tASR | [tRAH sc| |, tCAH oo
ViH- ROW OLUMN ROW
ViL— ADDRESS ADDRESS ADDRESS
tRCS tRRH
€ > le—>1 tRCH
ViH- [
viL -
tcop
10zC < tRDD| |
VIH=
Hi-Z
viL= tREZ | |twez
<ICAC —torr
tAA tOHC
e ——
oz 1OHR
VOH-
Hi-Z DATA VALID }.m.z -
voL-
AC

Indicates the don't care input.
VIH(min)< VINS VIH(max) or VIL(min)S VINS ViL(max)

% Indicates the invalid output.
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MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT ) DYNAMIC RAM

!

Early Write Cycle

twC

ROW
ADDRESS

tRP

tcrpP

S

tRAS

tASH
{CAS

tCSH

1CAH
COLUMN
ADDRESS

tWCH

tDH

= e 3

tRCD

uscr-

S

tRAH

ROW
ADDRESS

ViH—

RAS

viL—

IT-R-:

tASR
-~

2

VIH-
ViL -
VIH-
ViL—

A0~ A9

twes

2

DATA VALID

105 ol

]
g

VOH-—

Hi-Z

voL—

DQ(OUTPUTS)
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MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Hyper Page Mode Read Cycle

tRAS tRP
VIH=-"""
RAS \ /
viL-
L tcsH tHPC tRSH
tcRP| [T~ tRcD tcA ter tcAs tcp [ tCAS
e el - g |eettE—
VIH- \ 4
CAS ViL — \ \
tRAD tepRm | tASR
tasR| | tRAH tCAH tasc| | tcan ~TAsc| | tcan
»: tASC jep | h—> e f— >
VIH- Row
ROW
AO~ A8 " _@ ADDRESS COLUMN-1 cOLUMN-2 COLUMN-3 xg ADDRESS
tRCS tRRH
{CAL tCAL tCAL -<«—»{tRCH
3 S | g Lot}
. VIH-
w
ViL—
tozc 5
| tROD
tcDD
ViH - A
DQ(INPUTS) Hi-Z
tAA A to:::FF
tcLz o
t0OH ‘D°:_ tOHC
VOH— DATA DATA DATA \
DQ(OUTPUTS) HI-Z VALID-1 VALID-2 VALID-3 i‘
voL- ' r
tRAC - I tCcPA tCPA |
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MH2M325CZJ/CNZJ-5,-6,-7

HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Hyper Page Mode Early Write Cycle

RAS

CAS

A0~ A9

g

DQ(INPUTS)

DQ(OUTPUTS)

ViL -

VOH-

DATA
VALID-1

DATA
VALID-2

=l
L}

tRAS tRP
- )
VIiH- ’\ [
L tcsH tHPC tRSH
tcRP| ™ trcp 1CA tCAS
. : ieP ot |CP tcas__ | Jere
|| tcaL (1] tea
tASR| | tRAH tasc | |tcaH tasc| | tcan tASC| | tcaH tASR
- * e o 3 rear—{ g i
R
ROW ROW
@ADDBESS @ COLUMN-1 COLUMN-2 COLUMN-3 @ ADORESS
twes | | twen twes| | twen twes| | tweH
tDs | | toH tos | | toH

voL-
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HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAM!C RAM

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

RAS

CAS

A0~ A9

g

DQ(INPUTS)

DQ(OUTPUTS)

tRAS tRP
— S
VIH- """} }
viL- \
teSH tHPC _tRSH
tCRP tRCD tCA tCP 1CAS tce [ tcas tCRP
w5 \ \ /
ViL. -
tRAD | tCPRH
tasr| | tRaH {CAH tasc| | tcan tasc| | tcan tasR
- tASC (-t e ety —, | —>
V- o —ow
@ ADDRESS @ COLUMN-1 CA)LUMN-Z @ COLUMN-3 ADDRESS
viL—
tRAL tRRH
tRCS tRCH > < >
-~ > _,1 ld- tRCS «<—» tRCH
Vit - }
e twee | | tRop
tcDD
Vin- HI-Z
VIL - tCAC tA:(:AC tCAC nEZ
tAA tAA
e St e | '&’;’: R
tcLz tDOH tWEZ |(tcLz <
» . tOHC
b o 3 o 3 <
VOH- DATA DATA DATA
Hi-Z % VALID-1 vaup-z Ptz VALID-3
voL- .
tRAC l tCPA i tcPA
e
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HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIiT ) DYNAMIC RAM

tCRP

ROW
ADDRESS

RP

tRC

tRAS

tRPC

[

tASR

tRAH

ROW

RAS-only Refresh Cycle

ViH-
ViL—

RAS

tCRPr—u

ViH-

CAS

ViL -

ADDRESS

VIH-

viL-

A0~ A8

g
a
E]
<]
a

Hi-Z

MITSUBISHI
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HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT ) DYNAMIC RAM

CAS before RAS Refresh

Cycle

tASR

tRC

|

tRP

tRAS

T\

tCHR

tRC

tRAS

tCSR

tRPC

" e T

\

tRP

tOFF
tOHC

VibL— J

L tonm

tRPC tCSR
/R
g‘

VIH-—
VIL -

CAS

ViH-
viL—

DQ(NPOUT)

Hi-Z
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HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 28)

VIH-
RAS

ViL—

VIH-
CAS VIL —

VIH-
AO~AS
_ ViH—
w

viL -

VIH-
DQ(INOUT)

viL -

VOH-
DQ(OUTPUT)

voL-

tRC

tRC

[ei—
tRAS tR tRA —
- S - tR
\ /
tCcRP tRCD tRSH tCHR
| e et ]
tRAD
tasR
tASR o | RAH_ tASC tCAH
ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
tRCS tRRH
-‘:_LAL__) tRCH
tcoo
tDzc — 3
tRDD
tcAC OHR
tAA  tOFF
tcLz ' toHC
%] DATA VALID ?—-—th-
tRAC
el -

Note 28: Early write, delayed write, read write or read modify write cycle is appiicable instead of read cycie.
Timing requirements and output state are the same as that of each cycle shown above.
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HYPER PAGE MODE 67108864-BIT ( 2097152-WORD BY 32-BIT ) DYNAMIC RAM

72pin DRAM Module Outline

3
2 [
® # { ] :
Q . . .
o N Dimensions in mm
; vee ’ .
|
Iy
\ ) N
B S
-------------- 8
o
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