M5M44258BP,J,L-7,-8,-10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

MITSUBISHI LSis

DESCRIPTION
This is a family of 262144-word by 4-bit dynamic RAMs,
fabricated with the 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 triple-layer polysilicon process combined with
silicide technology and a single-transistor dynamic storage
cell provide high circuit density at reduced costs, and the
use of dynamic circuitry including sense amplifiers assures
low power dissipation. Multiplexed address inputs permit
both a reduction in pins and an increase in system densities.
In addition to the RAS-only refresh mode, the hidden
refresh mode and CS before RAS refresh mode are avail-
able.

FEATURES

RAS 3 Address| OF Cycle Power

Type name access | access | access | access bime | dissipa

time fime time time non

(max nslimax ns)imax nsiimax nsilimin ns)lityp mw)

M3M442588-7 70 20 35 20 140 230
M3im442588- 8 80 20 40 20 160 200
M3M44258B- 10 100 25 50 25 190 175

® High performance CMOS technology
@ Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP
® Single 5V+10% supply
® Low stand-by power dissipation
275mW(mex) . ............ CMOS Input level
® L ow operating power dissipation
MbM442588P, J, L-7 ........... 440mW {max)
M5M44258BP, J, L8 . .......... 385mW (max)
M5M44258BP, J, L-10. .. ........ 330mW {max)
® All inputs, outputs TTL compatible and low capacitance
® Tri-state unlatched output
® 512 refresh cycles/8ms
® Early write mode and OE control output buffer imped-
ance
® Read-Modify-write, RAS-only refresh, Static column

mode capabilities
® CS before RAS refresh mode capability
® CS controlled output allows hidden refresh
® Wide RAS pulse width for Static
columnmode................... 50us {max)

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

PIN CONFIGURATION (TOP VIEW)
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M5M44258BP, J,L-7,-8,-10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

FUNCTION

The M5M44258RBP, J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., static column mode, RAS-only refresh, and
delayed-write. The input conditions for each are shown in

Table 1.

Table 1 Input conditions for each mode

Inputs Input/Output
Operation — — — Refresh Remark
RAS oS W OE ow | Cqume | nput Outpun
Read ACT ACT NAC ACT APD APD OPN VLD YES
Write (Early write) ACT ACT ACT DNC APD APD VLD 0PN YES Note
Read-Modify-write ACT ACT ACT ACT APD APD vLD VLD YES
RAAS-only refresh ACT NAC DNGC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC ACT ARPD DNC OPN VLD YES
CS before RAS refresh ACT ACT DNC DNC DNC DNC DNGC OPN YES
Standby NAC DNC DNC DNC DNC DNC DNC OPN NO
MNote ACT active, NAC nonactve, DNC don'tcare, VLD valid, APD apphed, OPN open
Statc column mode 15 iIdentical except early write
BLOCK DIAGRAM
—_— Vee (5V)
CHIP SELECT INPUT TGS CLOCK GENERATOR '
ROW ADDRESS RAS CIRCUIT Ve (0V)
STROBE INPUT
WRITE CONTROL W ::l ) 1
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M5M44258BP, J,L-7,-8,-10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbo! Parameter Conditicns Ratings Unit
Vee Supply voltage —1~7 v
Vi Input voltage With respect to Vgg —1~7 A"
Vo Output voltage M —1~7 v
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Tapr Operating temperature 0—-70 “C
Tstg Storage temperature —65~150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70"C, unless otherwise noted ) (Note 1)
Limits

Symbol Parameter rYm Nom Viox Unit
Vee Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 0 0 v
Vin High-level input voltage, all inputs 2.4 6.5 ")

VL Low level input voitage. all inputs —1.0 0.8 \
Note 1 All voltage values are with respect ta Vag
ELECTRICAL CHARACTER'ST'CS (Ta=0~170°C, Voc =5V +10%, Vss =0V, unless otherwrse noted ) (Note 2)
Symbol Parameter Test condiions Limits Unit
Min Typ Max
Von High-level output voltage lop=—5mA 2.4 Voo v
Voo Low level output voltage loL =4.2mA 0 0.4 v
loz Off state output current Q floating OV =Vou71<5.5V —10 10 A
1y Input current 0V =V|H=6.5V, Other inputs pins =0V —10 10 A
perating {Note 3, 4} t RG = twC = min, output open
M5M44258B-10 60
lecz(avy Average supply current from Veg, stand-by (Note 6) T:@:_\/,H_ outpuT open 2 mA
RAS=CS=0E=Vge-0.5V, output apen 0.5
Average supply current from Vg M5M442588-7 RAS cycling, B5=V)y »
1CC3(AV) | refreshing (Note 3) | M5M44258B-8 troz mn ou'tput open 70 mA
M5M44258B-10 ’ 60
Average supply current from Vg, M5M442588-7 CS before AAS refresh cycling 80
1GC6(AV) |  E5 pefore RAS refresh mode M5M44258B-8 L = . output open 70 mA
(Note3) | M5M44258B-10 ) 60
Average supply current from V, MSM442588-7 AAS =V, Column address cychng L
1067} | grane Column mode (Now 3, 41 | M5M44258B-8 twso, Lasa = min. cotout open 60 mA
M5M44258B-10 ’ ’ 50
Note 2 Current flowing into an IC is positive, out is negative
3 ‘fceiav). locatav). fecsiav) and Iccriav) are dependent on cycle rate, maximum current 15 measured at the fastest cycle rate
4 lccriavy and iccr(av) are dependent on output loading Specified values are obtained with the output open
CAPACITANCE (Ta=0~70°C, Vpog=5V£10%, Vss=0V, ynless othermise noted )
Symbol Parameter Test conditions Limts Unit
Min Typ Max
Cica) Input capacitance, address Inputs {Note 5) 5 pF
Ci(BE) Input capacitance, OE input Vi=Vss 7 pF
Ci(w) Input capacrtance, Vlte controt INnput f= 1MHz 7 pF
Ci(RAB) Input capacitance, RAS input _ 7 pF
— Vi=25mVrms
C\ (TS Input capacitance, CS mput 7 pF
Ci/o Input/Qutput capacitance, data ports 7 il

Note 5- Cyay of ZIP 15 6pF {max)

www.DataSheet4U.com



MITSUBISHI LSlIs

M5M44258BP, J,L-7,-8,-10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

SWITCH'NG CHARACTER'ST'CS(Ta =0~70°C, Vog=5V £10%, Vss =0V, unless otherwise noted) (Note &)

Limuts
Symbol Parameter M5M44258B-7 | M5M442588-8 | M5M44258B-10 Unit
- Min Max Min Max Min Max

tcac Access time from TS (Note 7, 8} 20 20 25 ns
trac Access tiene from RAS (Note 7,9) 70 80 100 ns
tcaa Column Address access time (Mote 7,10} 35 40 50 ns
toea Access tme from OE (Note 7) 20 20 25 ns
t pwa Access time from previous W low {Note 7) 65 70 85 ns
twRA Access time fram W high {Note 7) 35 40 50 ns
oLz Output low impedance time from TS low {Note 7) 5 5 5 ns
tore Output disable time after S high {Note 11) 0 20 0 20 0 25 ns
tdis(og) | Output disable time after JE high {Note 11) 0 20 0 20 0 25 ns

Note 6 An mual pause of 500us is required after power up foliowed by any 8 RAS or RAS/TS cycles before proper device operation is achieved
Note that RAS may be cycled during the imitial pause And any 8 RAS or RAS/CS cycles are required after prolonged periods of RAS inactivity before proper device
operation 15 achieved
7 Measured with a load circunt equivalent to 2TTL loads and 100pf
Assume that trep 2 LRCDImax). IRAD € tRADmax!
Assume that trco <tRCDImax) 'RAD £ tRADImax) If tRCD OF TRAD 1S greater than tReDimax) OF tRADIMax) then trac will increase by the amount that taep
or tRap exceeds 1RCDImax) OF tRADImax
10 Assume that taco — TRAD £ 1CAA(max) — ICACImax) and TRCD 2 TRCDImax)-
11 10FFimax) 30 ta,slOE} (max) define the time at which the output achieves the high impedance state {loyt £ [£108Al)and are not reference 16 Vou (min) ©F VoL tmax)

o

TIMING REQUIREMENTS (Feor Read, Write, Read-Modify-Write, Refresh, and Static Column Mode

CYCIQS) (Ta=0-170°C, Voo =5V £10%, Vss=0V, unless otherwise noted, See notes 12, 13)

Limits
Symbol Parameter , M5M44258B-7 | M5M44258B-8 | M5M44258B-10 Unit
Min Max Min Max Min Max

tger Refresh cycle ime 8 8 8 ms
tre RAS hugh pulse width 60 (] 80 ns
tRoD Delay time, RAS low to TS low {Note 14} 20 50 25 60 25 75 ns
tcrp Delay time, CS high to RAS low {Note 15} 10 10 10 ns
TePN TS high pulse width 10 10 10 ns
trap Column address delay time from RAY low (Note 16) 15 35 20 40 20 50 ns
tasm Row address setup time befare RAS low 0 0 0 ns
tasc Column address setup time before TS low or W low 0 0 0 ns
1t aan Row address hold tima after RAS low 10 15 15 ns
tcaH Column address hotd time after CS low or W low 15 20 20 ns
1T Transition ime {Note 17) 3 50 3 50 3 50 ns

Note 12 The uming requirements are assumed t1 = bng
13 ViHimin) @nd V) imax) are reference levels for measuring tirming of input signals
14 tRCD (max) 15 specified as a reference pont only. If trep 15 16sS than tRCD (max). 8CCeEss tiMe 1S tRAC If 1qcp s grester than trep (max). acCess time is controlied by
exclusively teac  1ACD (min) 18 spectiied as tRED imin) = TAAH{mIn) + 211 + TASCImin}
15 tcpp requirement is applicable for all RAS/CS cycles
16 tRAD (max) s Speciiied as a reference point only If tRAD 2 TAAD (max). 3cCEsS ime 15 assumed by toaa for read cycle
17 17 1s measured between Viy minp 4nd VL {max)
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M5M44258BP, J,L-7,-8,-10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limuts
Symbol Parameter M5M442588-7 | M5SM44258B-8 | M5M44258B- 10 Unit
Min Max Min Max Min Max
the Read cycle time 140 160 190 ns
t Ras HAS low pulse width 70 10000 80 10000 100 10000 ns
tes T5 low pulse width 20 10000 20 10000 25 10000 ns
tosh CS hold time after HAS low 70 80 100 ns
trsH RAS hold time af1er CS low 20 20 25 ns
tres Read setup Lime before TS low 0 0 0 ns
treH Read hold tme after TS high {Note 18) ] 0 0 ns
trry Read hold time after RAS high (Note 18) 10 10 10 ns
tRAL Column address to RAS setup ume 35 40 50 ns
tam Column address hold time after RAS high 10 10 10 ns
tapc Precharge 1o CS active time 0 0 0 ns
thi(cLoe) | OE hold time after TS low 20 20 25 ns
th(rLoe) | OF hold tme after RAS low 70 80 100 ns
t DoEL Delay time, Data 10 OF low 1] 0 [1] ns
t OEHD Delay time, OE high 1o Data 15 15 20 ns
th(oecrH) | C5hold ume after OF low 20 20 25 ns
th(oern) | FAS hald ume after DE tow 20 20 25 ns
Note 18 Erther trey Or tran Must be satistied far a read cycle
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5Mi44258B-7 | M5M44258B-8 | M5M44258B-10 Unt
Min Max Min Max Min Max

twe Write cycle time ' 140 160 190 ns
lRas RAS low pulse width 70 | 10000 80 | 10000 100 | 10000 ns
tcs CS low pulse width 20 10000 20 10000 25 10000 ns
tosk CS hold time after RAS low 70 80 100 ns
LAsH RAS hold time after CS low 20 20 25 ns
towl €S hold time after write low 20 20 25 ns
tRwL RAS hold time after write low 20 20 25 ns
twh Write command hold trme for output disable 0 Q 0 ns
twes Write setup time before CS low {Note 20) 0 0 0 ns
twen Write hold time after C5 low i5 . 15 20 ns
tan Column address hold tme after RAS high 10 10 10 ns
twp Write pulse width 15 15 20 ns
tps Data setup time 1] 0 0 ns
ton Data hold time after CS low 15 15 20 ns
toeHD Delay ume, OF high 10 Data 15 15 20 ns
th(woe) | OE hold time after write low 15 15 20 ns
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M5M442588BP, J,L-7, -8, -10

STATIC COLUMN MODE 1048576-BiT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limts
Symbol Parameter M5M44258B-7 | M5M442588-8 | M5M44258B-10 Unit
Min Max Min Max Min Max

lrwe Read-wnte/read-modify-write cycle ime (Mote 19) 185 2058 245 ns
tras RAS law pulse width 115 10000 125 10000 155 10000 ns
tes CS tow pulse width 65 10000 65 10000 80 10000 ns
tesh TS hold time after RAS low 115 125 155 ns
tasH FAS hold time after CS low 65 65 80 ns
tacs Read setup time before CS low 0 0 0 ns
towo Delay time, CS low to write low (Note 20) 40 a0 50 ns
trwo Delay time, RAS low to write low {Note 20} 90 100 125 ns
towe S hold time after write low 20 20 25 ns
TawL RAS hold tme after write low 20 20 25 ns
twe Write pulse width 15 15 20 ns
tps Data setup time 0 D 0 ns
toH Data hold time after write tow 15 15 20 ns
t awD Delay ume, address to write low (Note 20) 55 60 5 ns
th(ciLoe) | OE hold ime after CS low 20 20 25 ns
thirLoe) | OF hold time after RAS low 70 80 160 ns
tpoeL Delay time, Data to OE low 0 0 Q ns
t OEHD Delay time, OF high to Data 15 15 20 ns
th(woe) | OF hold time after write low 15 15 20 ns

Note 19 tawc 15 specified 35 tAWC (min) = TRACImax] + T0EHD (min) * TRWLImin) * IRP{min) + 4tT
20 twes. towd. tRwD and tawp are specified as reference points only If twes 2 twes|min) the cycle s an early write cycle and the DQ pins will remain high
mpedance throughout the entire cycle If towp 2 towDimin), 1AWD 2 1TAWDImin) 3n0 LAWD 2 tawbimin) , the cycle is a read-modify-write cycle and the DQ
will contain the data read from the salected address 1f neither of the above conditions is satisfied, the condstion of the DQ {at access time and unt!! €5 or OE
goes back 10 Viy) is indeterminate

Static Column Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycles)

Limits
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M44258B8-10] Ui
Min Max Min Max Min Max
tRse SC read cycle ime 40 45 55 ns
twso SC write cycle ime 40 . 45 55 ns
trwsc SC RW, R/IMMW, cycle time 90 95 115 ns
1RAS RAS low pulse width 110 | 50000 | 125 | 50000 | 155 | 50000 ns
teos CS low pulse width 20 10000 20 10000 25 10000 ns
tep CS high pulse width 10 10 10 ns
I Rsw Delay time, RAS to 2nd Write low 80 sa 110 ns
tw) Write invalid time 10 10 10 ns
tewH Column address hold time to previous W low 65 70 85 ns
TwH Write command hold time for output disable ] 0 0 ns
t AOH Data hotd time from address change 10 10 10 ns
t wap Delay time write to address change {Note 21} 20 30 20 30 25 35 ns
tersh FAS hold time after C5 low 20 20 25 ns
th(wroe)| OF hold ume after write hugh 45 50 60 ns
Note 21 twaDimax) 's sPecified as a reference pontonly If twap 2 twAD imax]. 3CC€5S time 15 assume by tcaa
CS before RAS Refresh Cycle (o 22
Limuts
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M44258B- 10 Unit
Min Max Min Max Min Max

tosr TS setup yme for CS before RAS refresh 10 10 10 ns
t eHR €5 hold time for TS before ARAS refresh 15 15 20 ns
trPc Precharge to CS active time 0 i} Q ns

Note 22 Eight or more CS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CS before RAS refresh made
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Timing Diagrams wot 23
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’.".‘.’" indicates the invalid cutput.
Note 23
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W Indicates the invalid output
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Write Cycle {Early write)

twe
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H— X " A
RAS \\Iln_ - \ o -)Z \
! cRp Taco tRsH trp
tos e ’(—>tcnp
— Vi — 3
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v XA RGBS
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Write Cycle (Delayed Write)

tw
tRas )
o Vi — = 1osH A
RES . \ 2 \
Lcap tAcD tasH tRe
tos ;[f; ¢ fesltorp
e Vig — s
cs Vi — Z W
tasr | | tRaH tan Task
Ao~ Ag Vin — F Row m COLUMMN h ROW
Vil — | ADDRESS ADDRESS ADDRESS
t RaD tres towL treH
[ tasc t RwL tRRH
twp
- tH = OO KKK IO h¥
s, R
tweH
tB_S_ tpH
010y Vi — XXX X XXX KXX LT , _{@( L vario MR R R
s R 4N = v R
terz
— Vo — r
?OOIJlTPL?T?; VC0>L _ Rz §i 22 } Hi-Z
tdis (0E)L,) th(woe)
LoeHp

_ ViH = XXXXXXXXOOOOOCOOOOOCOBOOOOOOCOOOOO X XA OOOVOOOOOOOIOOO XX X)
E i — XA RGBS,
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Read-Write, Read-Modify-Write Cycle

t rwe
tRras
L vie —— X tosy
RAS Vil — \ i
1crp troo tRsH tRp
tos Lrrc o t orp
Vi — F
cs Vi — \ 1§§§?
tpap
tasr tRAH tawp LcaH t
ASR
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- Vi — OOOOOO0OO00 3 X OOOO0O00CK
L L R
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t0S am| |amiOH
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g o
toac
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- oH —
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e e s
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re———r

RAS-only Refresh Cycle

tre

tras

_ vV —_ X
RES L _ \_ z

tCHPl‘— trpPe
— Vi —
TS 1H
Vi —

tasn t RaH t ﬂ
Ao~ As Vin — ROW ROW
Vi, — ADDRESS ADDRESS
V= TR R R R X X S KRR XK R0
Yo - 202022.0202020202020202020!010202020!020202&202022020!020!0!02020202&024!020!!0!020!!022020!0!022020120!02!0!0!020202010!0!0202&fofo.

00,~DQ Vin — v.v '.V.V'V T.V.Y’V’V’V’V’V’V‘V’V’Y'Y V.v’v’vov’V’Y.V‘VOY.V ‘V’V’V'V.V.V.V.V’V’V V."" V‘V’V N\ V.V'V’V’V.V‘V’V.V.V’V‘V V’V’V".V’v v‘v.v "'0"""'.
s v, — SRR TIIRRIRRRNNL

DQ1~DQs VO T Hi-Z
{OUTPUTS) v —

_ ViH — "V’Y"’V’V.V"’V’V‘V’V‘V’V.Y’V.V’V'V’V’VOV’V’V’V \/ V’V’V’Y'Y’V.V’V’V’V V'T V’V’V’V "V’V.V’V V’V’V’V‘V‘V’V’Y0V.V’V’V.V V'V.V’V‘V’Y"’V’V’V‘V’V V"’V \/
T — R R XXX XXX
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Hidden Refresh Cycle (Read) ot 24)

Ag—Ag

£

0Qy—DQ4
{INPUTS)

DQ1~D0Qy
(OUTPUTS)

tre tre
tRas Tras
Vin — . 3 v
Vi — \t Z SL j trp \
tap
tfgﬂ treo tASH teHR
ViH —
Vi — /
tRap

t ASRled tRAH tRAL tAn t asR
Vi = ROW COLUMN 0'0' '"“ “'"0“ 0'“0 YN~ row
ViL _m_mmess }@ ADDRESS 0“”’ .“A“.’."“"2"."“‘. 0’“‘020’“” ADDRESS

trRos ___ItRHH
Vin — OO N"“ON “
Vo — e
Vi = . ONMN
Ve _W ez Wo!o’.’o‘u.b
Lcac
toaa toFF
oz
Vo — Hi-Z DATA VALID (L Hi-Z
VoL —
trac tdis (ogy
tooe loea toenp
Th (OERH)
mm XK AR
RN AR

Note 24. 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 of each cycle shown before.
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

CS Before RAS Refresh Cycle
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Read Cycle
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RAS
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V p—
oS H \ \ Z
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Write Cycle (Early Write)
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT) DYNAMIC RAM

Static Column Mode Write Cycle (Delayed Write)
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Read-Write, Read-Modify-Write Cycle
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT) DYNAMIC RAM

Static Column Mode Read-Write Mixed Cycle
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