@ M5M44C258P, J,L-10,-12,-15
T=Y%-22-17

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

DESCR|PTION
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 double-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 CAS |Address}] OE Cycle | Power

Type name access | access | access | access | time | dissipa-
time time time time tion

(max. ns{{max. nslifmax. nsli{max. ns}l{min. ns}{{typ.mW

P .
M5M44C258i._l-10 100 25 50 25 190 300

P ~
M5M440258LJ-12 120 30 55 30 220 250

P
M5M44C258ii-|5 150 40 70 40 260 200

® High performance CMOS technology
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP
® Single 5V+10% supply
® Low standby power dissipation
ebmW (Max)....... ... .t CMOS Input level
® | ow operating power dissipation
M5M44C258P, J, L-10. .. ... ... . . 413mW (Max)
MBMA44C258P, J, L-12. .. i ... ... 358mW (Max)
M5M44C258P, J, L-15. .. ... b .. 303mW (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, R_A§-only refresh, Static column
mode capabilities
CS before RAS refresh mode capability
TS controlled output allows hidden refresh
& Wide RAS pulse width for Static

column mode . .

APPLICATION

Main memory unit for computers, Mlcrocomputer memory,
Refresh memory for CRT

PIN CONFIGURATION (TOP VIEW)
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FUNCTION

The MEM44C258P, J, L provide, in addition to normal read,
write, and read-modify-write operations, a 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

T-46-33-17

Inputs . Input/Qutput :
Operation — — — - Refresh Remark
RAS G§ W OE How | Colmd | ‘mpur | Ouput
Read ACT AcT | Nac ACT APD APD OPN VLD YES
Write (Early write) ACT ACT ACT DNG APD APD VLD OPN YES Note.
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD YES
RAS-only refresh ACT NAC DNC DNGC APD DNGC DNGC OPN YES
Hidden refresh ACT ACT DNG ACT APD DNG OPN VLD YES
TS before RAS refresh ACT ACT DNG DNG DNC DNC DNC OPN YES
Standby NAG DNC DNGC DNG DNC DNC DNC OPN NO
Note : ACT: active, NAC: nonactive, DNC: don’t care, VLD: valid, APD: applied, OPN: open
Static column mode is identical except early write.
é
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ABSOLUTE MAXIMUM RATINGS

T-40-a3 -7

Symbol Parameter Conditions Ratings Unit
Veo Supply voltege —1~7 - v
Vi Input voltage With respect to Vgg —1~7 v
Vo QOutput voltage -1~7 v
lo Qutput current . 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 ‘C
Tstg Storage temperature —65~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, uriessotherwise noted) (Note 1
Limits
Symbol Parameter - = Unit
] Min Nom Max

Veo Supply voltage 4.5 5 5.5 v

Vss Supply voltage [} 0 0 v

Vin High-level input voltage, all inputs 2.4 6.5 \

Vi Low-leve! input voltage, all inputs -2.0 0.8 v
Note 1: All voltage values are with respect to Vgs.
ELECTRICAL CHARACTE RISTICS (Ta=0~70C, Vgo =5V 410%. Vss=0V, unless otherwise noted ) (Note 2)

N N Limits
Symbol Parameter Test conditions Unit
- Min Typ Max

VoH High-level output voltage loy=—2mA 2.4 Voo \

VoL Low-level utput voltage loL=4.2mA 0 0.4 v

loz Off-state output current Q floating OV=Vouyt=5.5V —10 10 773

1 Input current OV =V =6.5V, Other inputs pins =0V —10 10 uh
M5M44C258-10| - — — 75
| RAS, 0S cyclin
loos (Av) | e el from Ve, [Ma5m44c258-12 veling &5 mA
operating {Note 3, trc="1twc= min, output open
M5M44C258-15 55
RAS=0S=V4, outputopen 2
| Supply current from Ve, standb ——— mA
cez ce 4 . RAS—=05—=0E=V(g-0.5, output open 1
A | L from V. M5M44C258-10 RAS i 5=V 5
" . cyclin =
1O3AV) | ety o | M5M44C256-12 Fveing ™ &5 mA
eshing e t Rc = min, output open
M5M44C258- 15 55
Average | ent from V- M5M44C258-10 CS before RAS refresh cycli Lk
werage supply current fr cC: ore refres! ing
lgce(Av) | TS before RAS refresh mode - M5M44C258-12 tre= min. cutput 65 mA
{Note3) | M5M44C258-15| o outputoren 55
trom Vi MEMA4C258-10] ree | Column address cyclin 68
] . . =ViL, n addr i
looreayy | Sveiage supply curent from Vec. | m5m44C258-12 - : veing 55 mA
Static Column mode {Note 3, 4) t s = min, cutput open
M5M44C258-15 : 45
_Note 2: Current flowing into an |C is positive, out is negative. -
3: Iceriavie lecatavs 8nd fccsiav) and Iccziay) are dependent on cycle rate, maximum current is measured at the fastest cycle rate.
4: lceiav) and Iccriay) are dependent on cutput toading. Specified values are obtained with the oulput open.
CAPACITANCE (Ta=0~170"C, Vge=5V£10%, Vss=0V, uiiless otherwise noted )
. _ Limits |,
Symbal Parameter Test conditions - Unit
- Min Typ Max

Ci(a) Input capacitance, address inputs 6 pF
Ci(OE) Input capacitance, OE input ViV 7 pF
Cu(w) input capacitance, write control input ¢ ! :MZS 7 pF
Ci(HAS) Input capacitance, RAS input - z 7 pF

— - —- Vi=25mVrms

G (B3s) Input capacitance, CS input - 7 pF

Ci/0 Input/Output capacitance data ports 7 pF
, : .MITSUBISHI
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SW|TCH|NG CHARACTER|STICS (Ta=0~70°C, Vgo=5V :I:’10% , Ves =0V, unless otherwise noted) {Note 5)

. Limits
Symbol Parameter - M5M44C258-10 | M5M44C258-12 | M5M44C258-15 Unit
N Min Max Min Max Min Max

teac Access time from CS {Note 6, 7) 25 30 40 ns
trac Access time from RAS {Note 6, 8) 100 120 150 ns
tcaa Column Address access time . {Note 6, 9) 50 55 70 ns
toEa Access time from O (Note 6} | 25 30 40 ns
twra Access time from W high {Note 6) 60 65 80 ns
tore Qutput disable time after S high {Note 10} 0 20 0 25 0 30 ns
torz Output low impedance time from CS low (Note 6) 5 5 5 ns
tdis (og) | Output disable time after OE high (Note 10} 0 20 0 25 0 30 ns

Note 5: An initial pause of 5C0us is required after power-up followed by any 8 RAS or RAS/CS cycles before proper device aperation is achieved.
Note that iAS may be cycled during the initial pause. And any 8 HAS or RASICS cycles are required after prolonged periods of RAS inactivity before proper device
operation is achieved. -
6: Measured with a load circuit equivalent to 2TTL loads and 100pF.
7: Assume that tpep 2 tRCDImaxl. tRAD € tRAD(max}- -
8: Assime that taco, <-tRCDImax): tRAD £ trADImax)- If TRCD OF tRAD IS Greater than tRCD(max) OF 1RADImax] then trac will increase by the amount that trep
or tRAD exceeds tRCD(max) OF tRAD{max)-
9: Assume that trep — tRAD £ tCAAImax) — teACImax). and tRCD 2 tACDImax).
10: t0FFimax) and tis(OE}Nmax) define the time at which the output achieves the high impedance state- (IoyT £ 1£10pAl}and are not reference to VoH (min) ©F VOL (max)-

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Static Column Cycles)

(Ta=0~70°C, Voo =5V £10%, Vss=0V, unless otherwise noted, See notes 11, 12) -

. Limits
Symbol ’ Parameter M5M44C258-10 | M5M4A4C258-12 | M5M44C258-15 Unit
N Min Max Min Max Min Max

tRer Refresh cycle time ) 8 8 8 ms i
tre RAS high pulse width 80 90 | 100 ns ;
treo Delay time, RAS low to C5 tow ~ [Note 13) 20 75 25 90 30 110 ns
tore Delay time, CS high to RAS low {Note 14) 10 10 10 ns
toen CAS high pulse width {Note 15} 25 30 35 ns
trap Column address delay time from RAS low {Note 16} 15 50 20 65 25 80 ns
tass Row address setup time before FAS low 0 0 0 ns
tasc Column address setup time before TS low 0 0 0 ns
tgan Row address hold time after RAS low 10 15 20 ns
tGAH Column address hold time after €S low or W low 20 20 25 ns
tr Transition time {Note 17) 3 50 3 50 3 50 ns

Note 11: The timing requirements are assumed tt = Bns.
12! ViH(mio) and VL {max) are reference levels for measuring timing of input signals.
13: tRCDImax} s Specified as a reference point only; If tgep is less thantrep (max), access time is tgac- If treo is greater than tRCp max). access time is trep + tcac:
tRCD {min) IS specified as tReD tmin} = IRAH * 217 + tasc,
14: tcgp requirement is applicable for all RAS/CS cycles.
15: tcppimin) 18 specified.as tepn (min} = tRCDImin) + 1CRP(min} — tT except for tcp of static column mode cycle.
16 tRAD{max) -Is specified as a reference point only. If tRap 2 tRAD (max}, access time is assumed by tcaa for read cycle.
17: tr is measured between VH {min} 3nd V(L imax)-

: : S ' MITSUBISHI : , |
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Read and Refresh Cycles
. Limits
Symbol i R Parameter. M5M44C258-10 | M5M44C258-12 | M5M44C258-15 Unit
Min Max Min Max Min Max
tro Read cycle time i 190 220 260 ns
tras RAS low pulse width . ’ 100 10000 120 10000 150 16000 ns t
teos TS low pulse width ] | 25 | 10000 30 | 10000 40 | 10000 ns
tosH TS hold time after RAS low 100 | 120 150 ns
tRsH AAS hold time after TS low . : 25 30 40 ns
thes Read setup time befare TS low 0 . 0 0 ns
tRen Read hold time after C5 high {Note 18) 10 10 10 ns
trRH Read hold time after RAS high {Note 18} 10 10 10 ns
- traL Column address to RAS setup time 50 55 ° 70 ns
tan Column address hold time after RAS high 15 15 15 ns
trrc Precharge to CS active time - 0 0 0 ns
th(cLoe) | OE hold time after CS low 25 30 40 ns
th(rLoE) | OEhold time after RAS low 100 120 150 ns
tpoeL Delay time, Data to OF low 0 1] 0 ns
t oeHD Delay time, OE high to Data 20 25 30 ns
th(oecH)| TShold time after OF low . 25 30 40 ns
th(oerm) | RAS hold time after OE low 25 30 40 ns
Note 18: Either tgcy or tRry must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbal Parameter ) " 'mM5m44c258-10 | M5M44C258-12 | M5M44C258-15 Unit
Min Max Min Max Min Max
twe Write cycle time ) 190 220 260 ns
tRas RAS low pulse width 100 10000 120 10000 150 10000 ns
tos CSlow pulse width 25 10000 30 10000 40 10000 ns
tosH CS hold time after RAS low 100 120 150 ns
tRsH RAS hald time after TS low 25 30 40 ns
towL TS hold time after write low 25 30 35 ns
tRwL FAS hald time after write low 25 30 35 ns
- twH Write command hold time for output dissble 0 0 0 ns
twes Write setup time before CS low : {Note20} [ —5 —5 -5 ns
twon Write hold time after TS low . 20 - 25 |- 30 - ns
tweor Write hold time after RAS low 95 115 140 ns
tAH Column address hold time after RAS high 15 15 15 ns -
twe Write pulse width 20 - 25 30 R ns
tps Data setup time 1] 0 0 ns
toH | Datahold time after TS low 20 25 30 ns
tAWR Address hold time after RAS low . 95 | 110 135 ns
tpHR Data hold time after RAS low 95 - 115 140 ns
t oD Delay time, OF high to Data 20 . 25 30 - ns
th(woe) | OE hold time after write low 20 25 . 30 ns
' - _ 1
. l
N \
- |
. ‘ . p |
L MITSUBISHI
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Read-Write and Read-Modify-Write Cycles :
. . Limits
Symbeol . ’ Parameter ) M5M44C258- 10 | M5M44C258-12 | MEM44C2568-15 Unit
1 Min Max Min Max Min Max
trwo Read write/read modify write cycle time (Note 19) | 245 285 335 ns
tRAs RAS low pulse width 155 10000 185 | 10000 225 | 10000 ns
tos CS low pulse width 80 10000 95 10000 115 10000 ns
tosH TS hold time after RAS low 155 185 225 ns
tasH RAS hold time after TS law A 80 95 115 ns
tacs Read setup time before CS low 0 0 1] ns
towp Delay time, CS low to write low (Note 20) 50 60 75 ns
trwp Delay time, RAS low to write low (Note 20)| 125 150 185 ns
towe TS hold time after write low 25 | 30 35 ns
tawL FAS hold time after write low . B 25 30 35 ns
twp Write pulse width ' 20 25 30 ns
tps Data setup time 0 .0 . 0 ns
tpu Data hold time after write low - 20 25 30 ns
tawo Delay time, address to write low (Néote 20) 5 85 105 ns
th(cLog)| OE hold time after CSlow 25 30 40 ns
th(rLoe) | OF hold time after RAS low 100 120 150 ns
tpoeL Delay time, Data to OE low . 0 0 1] ns
t oeHD Delay time, OF high to Data 20 25 30 ns
th(woe) | OE hold time after write low . 20 25 30 ns
Note 19: tgwc is specified s tAWC imint = tRAC(max] ¥ 10EHD tmin) + tRWL (min) * tRP{min) +41T-
20: twes, town. tRwo and tawp are specified as reference points only. If twcs 2 twesimin) the cycle is an early write cycle and the DQ pins will remain high
impedance throughout the entire cycle. 1f towp 2 tcwnimin}. 1AWD 2 (AWD{min} and tawp = tAwb(min} , the cycle is a read-modify-write cycle and the DQ
will contain the data read from the selected address. If neither of the above conditions is satisfied, the condition of the DQ (at access time and until CSor OF
goes back to Vi) is indeterminate. \
_ Static Column Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)
i ) Limits
Symbol ) Parameter M5M44C258-10 | M5M44C258-12 | M5M44C268-15 Unit
) Min Max Min |- Max Min Max
trsc SC read cycle time - 55 60 5 ns
twsc SC write cycle time . 55 60 75 ns
tawse SC R/W, RIMM, cycle time - 115 130 155 ns
tRas RAS low pulse width ) 155 | 50000 | 180 | so0000 | 225 | 50000 ns
tos CS low pulse width ) . 25 10000 30 10000 40 10000 ns
top €S high pulse width 15 15 20 ns
trsw Delay time, RAS to 2nd Write low 115 135 165 ns }
twi Write invalid time 15 15 20 ns
1 wHRW Write high pulse width for R/W, R/M/W, cycle 85 95 115 ns
twh Writé command hold time for output disable 0 0 0 ns
t poH Data hold time from address change 10 10 | 10 ns
twap Delay time write to address change {Note 21} | —10 i0 | —10 101 —10 10 ns
tRsH RAS hold time after CS fow 25 30 40 ns
th(wroe)| OE hold time after write high 60 65 80 ns
Note 21: twaD(max) is specified as a reference point only. 1 twap = 'WAD Imax}. 2ccess time is assumed by tcaA- -
CS before RAS Refresh Cycle
: Limits
Symbol ’ Parameter M5M44C258-10 | M5M44C258-12 | M5M44C258-15 Unit
. . ' - Min Max Min Max Min -} Max
tosr TS setup time for CS before RAS refresh 10 10 10 ns
toHr 5 hold time for T8 before AAS refresh 20 25 30 ns
t RPC Precharge ta CS active time : ] 0 ] 0 ) 0 ns |
Note 22: Eight or more TS before RAS cycles is necessary for proper operation of CS before RAS refresh mode. i
) i ' i |
|
. |
E o MITSUBISHI - |
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Timing Diagrams (note 23)
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Read-Write, Read-Modify-Write Cycle
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