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DESCRIPTION
This is a family of 262144-word by 4-bit dynamic RAMs, PIN CONFIGURATION (TOP VIEW)
fabricated with the high performance CMOS process, and
is idea: for Iarge?p?cit\./ memor\( systems where high DATA INPUTS/ ] DO --[T_ ~ E Vss (0V)
i OUTPUT:
speed, low power dissipation, and low costs are essenn‘al. $| paz ] [15]+» 004 ) pATA INPUTS/
The use of triple-layer polysilicon process combined with  |wriTe conTROL w "E E" 003 QUTPUTS
silicide technology and a single-transistor dynamic storage Row Abt')';';z; 2 COLUMN AODRE
cell provide high circuit density at reduced costs, and the - | STROBE INPUT mas—[1] % [d-cAs STROBE INPUT >
use of dynamic circuitry including sense amplifiers assures NG E g E*Cﬁ °312”T
low power dissipation. Multiplexed address inputs permit AO*E N Eo— Ag ENABLE INPUT
. . . . . . ar <N
both a rec!t{ctton in pins and an increase in system densltngs. AooRess| At *’E % E" A7 »
In addition to the RAS-only refresh mode, the hidden INPUTS ) 5 E E‘“ A ADDRESS
refresh mode and CAS before RAS refresh mode are avail- - 2 ® [ INPUTS
able, 7 . As ~[3] 2] As
. ) (V) vee [ig] 7]+ A
FEATURES . .. . -
RAS CAS |Address| OE | Cycle | Power Qutline 20P4Y (DIP)
Type name access | access | access | access | time | dissipa-
time time time time tion
{max. ns)l{max. nsli{imax. nsi{max. nsiimin. ns){typ.mW,
P i \
MsM#256A0-8 | 80 | 20 | 40 | 20 | 160 | 200 oata eyt | 01 1] 5] vss (0v)
:; OUTPUTS 0Q; ﬁE - E”DO‘ DATA g“PUTs,
— UTPUTS
MSMA2SEAJ-10 | 100 | 25 | S0 | 25 | 150 | 175 WRITE CONTROL - w —[3] 24] 003
s R — aaa COLUMN S
) P i g?%gen ?35315' RAS -'E 2 E‘“ TAS §Trove meor
M5MA4256AU-12 | 120 30 60 30 | 220 | 150 ne  [5] @ @5 outeur
L . . 2 ENABLE INPUT
- +n
® High performance CMOS technology A —‘E ] E“ A
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP . ’ » s
® Single 5V+10% supply aooress | Aol & [T]ea ADDRESS
® Low standby pdwer dissipation o INPUTS 1, -] 6] As { InpuTS
275mW(Max) . ........ .00 CMOS Input level A3 _.E E._ As
® Low operating power dissipation VIveo [ - ] As
MEM44266AP, J, L-8............385mW (Max) :
M5M44256AP, J, L-10. .. ........ 330mW (Max) . L, .
.. ! Outline 26P0J (SOJ)-
MBM44256AP, J, L-12. ... .. ..... 275mW (Max) (s0J)
® All inputs, outputs TTL compatible and low capacitance
® Tri-state unlatched output ouTPUT Ehfﬁ?tﬁ oe [T : .
® 512 refresh cycles/8ms DATA INPUT/ DO 35-’. {2]— CAS GRagar meoress
® Early write mode and OE control cutput buffer imped-’ ouTPUT 3 9:;’-‘ 4]+ Day
; (0V) Vs 3 tad DATA INPUTS/
ance — ' S e rsle oo, OUTPUTS
® ReadModify-write, RAS-only refresh, Fast-page mode OATA OUTRUT, DQ2 ~+[1] s o —  WRITE CONTROL
capabilities ROW ADDRESS AAS —[9] 2 oo INPUT
® CAS before RAS refresh mode capability: _ STROBE INPUT . A ofin B Y * noeao
® CAS controlled output allows hidden refresh ADDRESS INPUTS A o § iz a,
N BAG . z =131 ‘-:: -
® Wide RAS lowpulse width for Fast page mode . 50us max - I:E 7] [ )
: - (5V)Vee {15 - o A, L ADDRESS
APPLICATION , As — T] £ 4 [ INPUTS
Main memory unit for computers, Microcomputer memory, | “PDRESS INPUTS Ay [t U8f— As
Refresh memory for CRT e f20]— As
Outline 20P5L-A(ZIP)
. NC: NQ CONNECTION
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FUNCTION

The MEM44256AP, J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., fast page mode, RAS-only refresh, and de-
layed-write. The input conditions for each are shown in
Table 1.

Table 1 Input conditions for each mode

Inputs Input/Quiput q
Operation . — ~— efresh Remark
AAS TAS W OE anow | Colume 1 ynpwe | outewt
Read ACT ACT NAG ACT APD APD OPN VLD YES Fast page
Write {Early write) ACT ACT ACT DNC APD APD VLD OPN YES mode
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD YES ‘d?""“'
RAS-only refresh ACT NAG DNGC ONC APD ONG | DNGC OPN YES
Hidden tefresh ACT ACT DNG ACT APD DNC OPN VLD YES
CAS before RAS refresh ACT ACT DNGC DNG | DNGC DNGC DNGC OPN YES
Standby NAC DNGC DNGC DNGC DNC DNGC DNC OPN NO
Note : ACT: active, NAC: nonactive, DNC: don't care, VLD: valid, APD: applied, OPN: open
L
BLOCK DIAGRAM
COLUMN ADDRESS - Voo (5V)
STROBE INPUT CA CLOCK GENERATOR .
ROW ADDRESS RAS CIRCUIT Vss(0V)
STROBE INPUT .
WRITE CONTROL W i ;;l )*_4
INPUT ) 1
zg
] Ag~ Ag; - gg E
I COLUMN DECODER I 832
gyl
------------ v 0Q,
SENSE REFRESH
s < DOz | pata
A AMPLIFIER & 1/0 CONTROL A ]
A‘: zE - M ! DQs [ INPUTS/OUTPUTS
2
Az & e | N e Doy
A3 8. all — - O
ADDRESS INPUTSS Ag 28N~ 8 |1 MEMORY CELL *Eg !
As 5|1 A | B { (1,048,576 BITS) <3
o
As 2 Eh
& | .
Az 1 OE OUTPUT ENABLE
LAg INPUT -~
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —-1~7 v
Vi Input volfage With respect to Vsg —-1~7 \"
Vo Qutput voltage —-1~7 v
lo Qutput current S0 mA
Pd Powar dissipation Ta=25C 1000 mw
Topr Operating temperature 070 ‘c
Tstg Storage temperature —65~150 °C.

* RECOMMENDED OPERATING CON DITIONS (Ta=0~70"C. unless otherwise noted ) {Note 1)
Limits .
Symbol Paramater Mo Nom Vor Unit
Vog Supply voltage 4.5 ‘5 5.5 \
Vss Supply voltage a 0 0 \4
ViH High-fevel input voltage, all inputs 2.4 6.5 \'
ViL Low-level input voltage, all inputs —1.0 0.8 \4
Note 1 Allvoltage values are with respect to Vss.
ELECTRICAL CHARACTER ISTICS (Ta=0~170"C, Voo =5V £10%, Vss=0V, unless otherwise noted ) {Note 2)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vou High-level output voltage [gH= —5mA 2.4 Vco \
Voo Low-level autput voltage loL=4.2mA : (12 0.4 Vv
loz Off-state cutput current . Q floating OV=Voyr 5.5V —-10 =10 zA
i Input current ) OV EV|N=6.5V Other inputs pins =0V -10 10 uA
M5M44256A-8 - ) 70
| loot(avy | Averagesupoly curtent from Ve, iygaigqgggastg| | ot OAS el 60| mA
perating {Note 3, 4) tRc =two = min, output open -
M5M44256A-12 50
lcoz Supply cutrent from Ve, standby . g;g_A_; Lg; \7::::: ‘O:.e:ulpul pro Y : mA
Average supply current from Veg, MEM44266A-8 RAS cycling, m=V|H L
lceatav) refreshing (Note 3} M5M44256 A-<10 b = min, output open 60 mA
M5M44256A-12 o 50
Averags supply curtent from V, M3M34256A-8 RAS= Vie CAS cyciing &0
1GeA(AV) | Fast.pageMods (Note 3, 4) | M5M44256A-10 tpa = mi . 50 mA
M5MA4256A- 12 PC = min, output open 20
Average supply current fram Veg M5M44255A-8 CAS betore RAS refresh cycling 70
focs(av) | CAS before RAS refresh mode M5M44256A-10 tro = mi 60 mA
(Note3) | M5EMA44256A-12 | 1O " ovteutopen 50
Note 2: Current flowing into an IC is positive, out is negative.
3: Iecitavy lecatavy and lceatay) are dependent on cycle rate, Maximum current is measured at the fastest cyele rate.
4: lecrfavy and Iccajav) are dependent an output loading. Specified values are obtained with the output open. - .
CAPACITANCE (Ta=0~170C Voo =5V +10%. Vss =0V. unless otherwise noted ) )
Symbol Parameter Test condftions Limits Unit
Min Typ Max

Ci(a) Input capacitance, address inputs {Note 4') 5 pF

Ci(DE) Input capacitance, OE input _ Vi=Vss '1 pF

(o]} (W) Input capacilance‘w—ti_l_e control inpul f= 1Mz 7 pF

Ci(RAS) Input capacitance, RAS input 7 pF

~ — Vi=25mVrms

C(TAS) Input capacitance, CAS input 7 pF

Ci/o fnput/Qutput capacitance, data ports 7 pF

Note 4°- Cyyay of ZIP is 6pF (max).
- MITSUBISHI
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sw‘TCH|NG CHARACTERISTICS(Ta=0~70C, ;/GO=5V +109%, Vss =0V, unless otherwise noted) (Note 5) R o

Limits ) .
Symbol Parametet M5M44256A-8 | M5MA44256A-10 | M5M44256A-12 Unit
) ’ Min Max Min Max Min Max

tcac Access time from CAS {Note 6, 7) 20 25 30 ns R
trac Access time from RAS ’ {Note 6, 8) 80 100 . 120-| ns
toaa Calumn Address access time {Note 6, 9) 40 50 &0 ns
~ tepa Access time from CAS precharge {Note 6. 10), 45 §5 | 65 ns
toea Access time from OF (Note 6) 20 25 35 ns
teorz Output low impedance time from CAS low {Note 6} 5 5 ) 5 ns
“torrF Output disable time after CAS high (Note 11) 0 20 1] 25 0 30 ns
tdis (o) | Outoutdisable time after OE high {Note 11) 0 20 0 25 0 30 ns

Note 6: An initial pause of 500us is required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation is achieved.
Note that RAS may be cycled during the initfal pause. And any 8 RAS or RAS/CAS eycles are required after prolonged periods of RAS inactivity before proper
devise operation is achieved. .
6: Measured with a load circuit equivalent to 2TTL loads and 100pF.
7: Assumo that taco{max) & tACD and tRADImax) 2 tRAD-
8: Assuma that taco € tRCDImax} 3nd tRAD £ tRAD(max)-

9: Assuma that trcp - tRAD & ICAA(max) = tCACImax) aNd tRCD 2 tRCOImax):
10: Assume that tcp < tcp(max} and tase 2 tASClmax)-

T1: 10pF{max} 2nd tesiOEHmax) detine the time at which the cutput achieves \he high impedance state {lout < |+10pAl} and are not reference to VOH(,,,,,,) ar VoL {max)-

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Wr'ite,. Refresh, and Fast Page Cycles)

(Ta=0~70'C, Voc=5V £10%, Vss =0V, unless otherwise noted, See notes 12, 13)

Limits
Symbol Parameter . M5M44256A-8 | M5M44256 A-10 | M5M44256A-12 Unit
) Min Max Min Max Min Max .
trer Rafresh cycle time - 8 8 8 ms
tre RAS high pulse width - 70 80 90 ns
thReo Delay time, RAS low to CASlow . {Note 14) | 25 60 25 15 25 90 ns
torp Delay time, TAS high to RAS low (Note 15} | 10 10 10 ns
torn CAS high pulse width (Nate 16) 35 | 35 35 ns
"thao Column address delay time from FAS low {Note 17) 20 40 20 50 20 60 ns
tash Row address setup time before RAS low 1] 0 1] ' ns
tase Column address satup time bafore CAS low {Note 18) 0 | 15 0 20 [ o 25 ns
tRAH Row address hold time after RAS low 15 15 15 " ns
toan Column address hold time after CAS low or W low 20 20 - 20 ns
iy Transition time ) {Note 19) 3 50 3 50 3 50 ns

Note 12: The timing requirenents are assumed ty = 8ns.
13: ViHimin) and ViL{max) are reference levels for measuring timing of input signals.
14: taco(max) s specitied as a reference point only. If ta¢p is less than trepimax). access time is trac. If trep is greater than tacpimax). access time is defined as tcag
and tcaA as shown innotes 7, 9. i
15: tepp requirement is applicable for all RAS/CAS cycles.
16: tepniming 16 specified as tepnimint = tRCDImin) *+ 1CRP (min) except for tep of fast page mods cycle.
17: tnadimax) is specified as a reference point anly. If tRAD 2 tRAD{max). access time is assumed By tcaa for read cycle.
18: tascimax is specified as a reference point only of address access time,
19: ty is measured betwsen VH{mia) and Vii{max}.

MITSUBISHI
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Read and Refresh Cycles ' -

Limits
Symbal Parameter M5M44266A -8 | M5M44256 A-10 | MSM44256A-12 Uhit
Min Max Min Max Min Max
tre Read cycle time 160 190 220 ns -
tras BAS law pulse width 80 10000 100 10000 120 10000 ns
toas CAS low pulse width 20 10000 25 10000 30 10000 ns
teosH CAS hold time after RAS low 80 100 120 ) ns
tasH FAS hold time after CAS low 20 25 30 ns
tros Read Satup time before CAS low R 0 0 0 ns
tacu Read hold time after CAS high {Note 20) 0 0 0 : ns
tARH Read hold time aftec HAS high ) (Note 20) 10 . 10 10 ns
thaL Colunin address to AAS setup time : 40 50 60 ns
tapc Precharge to CAS activa time ) 0 0 0 ns
th(cLoe) | OE held time after CAS low ) 20 25 30 ns
th(rLoe) | OF hold time after RAS low . 80 100 | 120 ns
tnoeL O¢lay time, Data to OF Jow ) 0 0 0 . ns
t 0EHD Delay time, OE high to Data 15 20 25 ns
thoecH) | CAS hold time after OF low ) - 20 ] 25 30 ns
th(oeRn) | RAS hold time after OE low 20 25 30 ns
Note 20: Either tgcH or tggy must be satisfied for a read cycle,
Write Cycle (Early Write and Delayed Write)
i Limits .
Symbal Parameter M5M44256A -8 | M5M44256A-10 | M5M44256A-12 Unit
’ ) : i Min Max Min Max Min Max
twe Write-cycle time 160 190 220 ns
taas RAS low pulse width 80 10000 100 10000 120 10000 ns
toas CAS low pulse width 20 | 10000 25 | 10000 30 | 10000 ns
teosu CAS hold time after RAS low . 80 100 - 120 ] ns
task RAS hold time after CAS low 20 25 30 ns
twes Write setup time before TAS low - {Note 22) 0 0 0 ns
twen Write hold time after TAS low 15 | 20 | - 25 ns
towe TAS hold tima after write low 20 ) 25 30 ns
tawL RAS hold time after write low ) 20 25 30 ns
twp Write pulse width 15 20 25 ns
tos Data setup time 0 1] 0 ns
ton Data hold time after CAS low 15 20 25 ns
t OEHD Delay time, OE high to data ) 15 20 25 | ns
th(woe) | OF hold time after write low 15 20 25 | ‘ns

MITSUBISHI
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Read-Write and Read-Modify-Write Cycles

- Limits
Symbol Parameter M5M44256 A -8 | M5M44256A-10 | M5M44256A-~12 Unit
Min Max Min Max Min Max

tawe Read write/read modity write cycle time . {Note 21} | 208 245 285 ns
taas RAS low puise width ) 125 10000 155 10000 185 10000 ns
tcas ) TAS low pulse width 65 10000 80 10000 95 10000 ns
tosu CAS hold time after AAS low ] 125 155 185 ns
tasH RAS hold time after CAS low 65 80 95 . ns
tros Read setup time before CAS low 0 0 90 ns
towp Delay time, CAS low to write low {Note 22) 40 50 60 ns
tawo Delay time, RAS low 1o write low (Nate22) | 100 125 | 150 ns
towe CAS hold time after write low ) 20 25 30 ns
tawL AAS hold time after write low 20 25 30 s
twp Write pulse width 15 20 25 ns
tos. Data satup time '] 0 0 ns
tou Data hold time after write low 15 20 25 ns
tawD Delay time, address to write low ) {Note 22) 60 ) 75 20 ) ns
th(oLoe) | OE hold time after TAS low R 20 25 30 ns
th(aLog) | OE hold time after RAS low . 80 100 120 ns
tpoEL Delay time, Data to OF low -0 0 0 ns
toeHD Delay time, OF high to Data 15 . 20 25 ns
th(woe) | OE hold timeafter write low 15 20 25 ns

Nota 21: twg is specified as tawcimin) = tRACImax) * tOEHDImin} + tRWLImin) * tRP(min) + 4tT. ‘
22: twes. tewp. tRwD and tawp are specified as reference points only. If twcs 2 twesiming the cycle is an early write cycle and the DQ pins will remain high
impedance throughout the entire cycle, If tewp 2 tcwoiminl. tRWD = tRWD[min} 3nd TAWD = tAWDImin) . the cycle is a read-modify-write cycle and the
DQ will contain the data read from the selected address. 1f neither of the above conditions s satisfied, the condition of the DQ {at access time and until
CAS or OE goes back to Viy) is indeterminate.

Fast-Page Mode Cycle {Read, Early Write, Read-Write, Read-Modify-Write Cycle)

Limits -
Symbol Parameter M5M44256A -8 | M5M44256A-10 | M5M44256A-12 Unit
. Min Max Min Max Min Max .
tpo Read, Write cycla time . 50 60 70 ns
t awee Read write/read modify write cycle time 100 115 135 ns
tRas AAS low pulse width for Read, write cycle 135 50000 160 50000 190 50000 ns
toas CAS low pulse width for read cycle ) 20 | 10000 25 | 10000 [ 30 | 10000 ns
tep TAS high pulse width {Note 23) 10 25 10 25 15 30 ns
tRsH RAS hold time after CAS low 20 25 30 ns
Note 23: tep{max) is specified as a reference point only. !f tep(max) S tcp. access time is assumed by tcac. )
CAS before RAS Refresh Cycle ioe2a ’
. Limits
Symbol Parameter M5M44256A-8 | M5M44256A-10 | M5M44256A-12|  Unit
Min Max Min Max Min Max
tesa TAS setup time for CAS before RAS refresh 10 10 10 ns
tcHr CAS hold time for CAS before HAS refresh 15 ) 20 25 ns
tapc Precharge to CAS active time ] 1] 0 0 ns
Note 24: Eight or mare CAS before RAS cycles are y for praper operation of CAS before RAS refresh mods.
MITSUBISHI
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Timing Diagrams iNote 25)
Read Cycle

tro
tosH
tras
R
—_— Vi — .
w0 s [ N—
. trp
, toRPla—s] troo t Ansy
. CAS
— Vig — N
» CAS viL — ) / tcpn \ /
. _tmap tRat tash
tASRs] [SRAH t ASCle—s Yoan . . ‘ l_
Viu — | Row ] COLUMN () ROW
Ao~Ag Vi — ADDRESS ADDRESS N ADDRESS
18 _F M ]
_ t RCS e . _ thaﬁ
w Ve = XOOOOCOOODOCOCOOONCT ) TN
T — KX RXXSEEAX
- ) tacH
| ' ‘
0Q;~DQy Vi — Y ACO0000X
(INPUTS) y, @W w2 .20202020202020’0’
t
. toz )
~ Vo —
oo Ao -
trac sl L dis (OE)
tpoeL ;._,Jt GeA toeHD
. th(ogcH)
Vi —
th (0ERH)
th(cLog)
th(rLoE)

Note 25 m Indicates the don't care input..
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Write Cycle (Early write)

) twe
tosH
tras
- Vie — i
RAS Vi — S Z \____
tap
t 25): tron tH_SH

. toas
_— Vik — 1
caAs ViL — / torn & 1'/

tasn tran tASClew toan tash
Vin — ROW corumn  OO0COOOO0OOOOOOONO) ROW

Ahs —m( ADDRESS m sooress  IROOOMKEGRNCKXNEIGONN,  aooress

twes| | twen
o Vi — RRCKROOOXRTRN
Vo= ’0’0‘0’0’0’0’0’0’0’0’0’o‘o‘o’o’o’o’o’s’o’o’e
t DS t DH
01~as Vit — TXXXXKXRXCKXNF ' KRR
s v, — SOOI, ™ IR
DQ;~DQy Von = - Hi-Z

{OUTPUTS] Vo —

— Vig — V.V’V’V’Y0V.V.V.VOV’V’V'V’V’V.V’V’V.V’Vov’V.V.V.V’V‘V.V.V.V.V.V.V’V’V’V.V.Y’V’V.V.V.V‘V’V.V.V’V.V’V.V’VV’V.V’V’VOV.V.V’V"Y.Y’V.V’V.V’V‘V.V.V’VV’V
PE v — XXX BNNNXNRRKRIKI,

MITSUBISHI
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Writé Cycle {Delayed Write)

two
tras
- t
— e — oSy -
AAS Ve — \ Z |
 onel _taco tasn tap
L ~toas
_ ViH — X
CAS Vi — torn \ ,/.
trao
tass tran tase toan tash
Vin — " ROW COLUMN ROW
Ao~Ag Vi — ADDRESS W ADDRESS WL ADDRESS
towL
tawL
twp
_ Vi — /I’V’V.V.V’VOV.V.V.V‘V’V‘V’V.V‘V.V.'ovov
T e R (N ARSI
_ twon :
tgg toH
DQ{~DQy ViR — . oata ROOQOCOCOOOOCOONO0
v — SRR " Z—@g vauo RGOS
toao
tcaa
trac
- Vo — B )‘oATA\
?(;)JTPI.?‘I%‘) VoL — Hz VAllol
tdis (OE) jen th(woe)
_ toeHo
— Vin — XX XO0OKX XXOOOOCOOOOCOOOOOOOCOOCONKY) o OO
E v — RS BRRRNAEANS XXX
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Read-Write, Read-Modify-Write Cycle

) tRwe
tosh
tras
e Vi - X X
RAS ViL — \ 2 ' \_____
AP
t CRP 1< trop : tasu
toas
— Vin —
GAS V:L B / t SFN \ 7 [
RAI
t A‘S-R_ traH ° tA‘S_g tcan ! ﬂ
- Vi — ) ROW COLUMN 7 ROW
Ao=—Ag " _m ADDRESS m_ ADDRESS W m ADDRESS
towp towr
_tawo tawL
i - twp VAV VVVVVV VAAAANS
— Vin — FOOOOCOCOOOROOOX
e —M ks LB
tawo
t oS L] ton
DQ;~D 04 Vig — ’V.V.V.V.V.V.V.V.V’V’V’V’V“:,} § II’V.V07010707’707’V’V’V’V’V’V‘
NPUTS) 0’0’0’0’0’0’0’0’o’o’o’o’o‘o! iz paTA VALID ISR
teac -
toaa
torz
0Q1~DQq VoH — iz DATA
{OUTPUTS) .y, — VALIDY
trac
tooer ,  toEA tdis (oE) th (woe)
® XXX TRXXXTTIXRTD
Vi — -
" \ ]| XA
th(cloey | |LOEHD ;
th(ALOE)
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RAS-only Refresh Cycle

tro
Lras

D
>
[
<
r
|
[d)
| Iy

tap

tGRPI‘-— trec 4-| r—- torp

. Viy — f ‘K 7‘
CAS Vi, —
! 0S8 L tean ' ) tasn
- Vin — ROW ’v’v’v’v.v.v’v.v.v.v.v.v’v.v’v’v.v‘v.v‘v.v.v.v.v.v.v.v.v.v’v‘vOv.v.v.v.v.v.v.v.v.v.v‘v’v’v’v.v‘ ROW ‘
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