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MITSUBISHI (MEMORY/ASIC)
PIN CONFIGURATION (TOP VIEW)

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 CAS before RAS refresh mode are avail-
able,

FEATURES

RAS | CAS [Address| OF | Cycls | Power
m access | access | access | access time dis;lpa-

Type name time time time time tion

{max. ns)l{max. nsliimax. nsilmax. nsi{min. ns){typ.mW

P .
M5M44256Aﬂ-0 80 20 40 20 160 200

P
M5M44258Aﬂ‘ 10| 100 25 50 25 190 175

G
M5M44256Ag-12 120 | 30 60 30 | 220 | 150

® High performance CMOS technology

® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP

® Single 5V+10% supply

® | ow standby pdwer dissipation .
275mW (Max) . ............ CMOS Input level

® Low operating power dissipation
M5M44266AP,J, L-8............3856mW (Max)
M5M44256AP, J, L-10. .. ...... .. 330mW {Max)

"7 MBM44256AP, J, L12........... 275mW (Max)

® All inputs, outputs TTL compatible and fow 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, Fast-page mode
capabilities

® TAS before RAS refresh mode capability-

® CAS controlled output allows hidden refresh

e Wide RAS low pulse width for Fast page mode . 50us max

APPLICATION

Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

FUNCTION

The MBM44256AP, J, L. provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., fast page made, 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/Cutput

Operation s A w 58 agg‘.‘gss ggl&j{ ';‘;,‘ — - Refresh Remark
Read ACT ACT NAGC ACT APD APD OPN VLD YES Fast-page
Write (Early write) ACT ACT ACT DNG APD APD VLD OPN YES mode
Read-Modify-write AGT ACT ACT ACT APD APD VLD VLD YES | identical
TRAS-only refresh ACT NAG DNGC DONGC APD DNC DNC OPN YES
Hidden tefresh ACT ACT DNC ACT APD DNC OPN viLD YES
CAS before RAS refresh ACT ACT DNC DNG ~ DNG DNGC DNC OPN YES
Standby NAG DNG DNC | DNC DNGC DNC DNC 0PN NO

Note : ACT: active, NAC: nonactive, DNG: don’t care, VLD: valid, APD: applied, OPN: open

BLOCK DIAGRAM

Voo (5V)
CLOCK GENERATOR -
CIRCUIT Vss(0V)
!
Ag~Asg

' :
—j COLUMN DECODER I
gl
_____________ r DGy
SENSE REFRESH
(" Ao AMPLIFIER & 1/0 CONTROLE 1 | A DQz{ pata -
Ay DQ3 [ INPUTS/OUTPUTS
Az : N D04
A3 . - I .
ADDRESS INPUTS< Ag Ag~ MEMORY CELL — ! )
A (1,048,576 BITS) :
As 8
Ag
"~ ’ GE OUTPUT ENABLE
LA“ INPUT  ~

COLUMN ADDRESS

STROBE INPUT GAS

ROW ADDRESS RAS
STROBE INPUT

WRITE CONTROL W
INPUT

(4) J
DATA IN

BUFFERS

[

4)
DATA OUT
BUFFERS

ik

ROW & COLUMN
ADDRESS BUFFER

ROW DECODER
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ABSOLUTE MAXIMUM RATINGS

2—40

ELECTRIC

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

- RECOMMENDED OPERATING CONDITIONS (Ta=0~70C. unless otherwise noted) thote 1)
Limits .
Symbol Parameter o Nom Vor Unit
Vog Supply voltage 4.5 ‘s 5.5 \
Vss Supply voltage a 0 1} \4
ViH High-tevel input voltage, all inputs 2.4 6.5 v
ViL Low-level input voltage, all inputs —1.0 0.8 v
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-leve! output valtage lgH=—5mA 2.4 Veco v
Voo Low-level output voltage loL=4.2mA (1 0.4 VvV
loz Off-state cutput current . Q floating OV =Voyr =5.5V —-10 =10 nA
1 Input current ) OVEV|N= 6.5V Other inputs pins =0V -10 10 uA
M5M44256A-8 - ) 70
| loor(avy | Averase supoly curent from Vee. "vamagaggacgg ] | o CAS Svelng 60| mA
perating (Note 3, 4) tAc =tweo = min, output open .
M5M44256 A-12 50
leoz Supply current from Ve, standby T=%E=iH + Qutput open 2 mA
N RAS=CAS=0E =V¢g-0.5,0utput open 0.5
coscns | Sy conton Ve, pggoacip] RS oo SRSV i
M5M44256A-12 | No_ minoutpdtosen 50
Average supply cutrent from V, M5M34256A-8 AAS= ViL. GAS cyciing 80
lcedtav) Fast-Page-Mode (Note 3, 4) € | M5M44256A-10 tee = mi : 50 mA
M5MA4256A- 12 PC = min, output open 20
Average supply curtent fram Vg M5M44256A-8 CAS betore RAS refresh cycling 70
focs(Av) | TAS before RAS refresh mode M5M44256A-10 Lo = mi 60 mA
(Note3) | M5M44256A-12 | "C "M outPutosen 50
Note 2: Current flowing into an IC is pasitive, out is negative.
3: lecitavy. lecatayy and leeatay) are dependent on cycle rate, Maximum current is measured at the fastest cyele rate.
4: lecriav) and Iccqiayy ate dependent on output loading, Specified values are obtained with the output apen. - ,
CAPACITANCE (Ta=0~70C, Voo =5V £10%. Vss=0V. unless otherwise noted ) )
- Limits R
Symbol Parameter Test conditions i Tve Max Unit

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

Ci(DE) Input capacitance, OF ingut | Vi=Vss '1 pF

G (W) fnput capacilance‘w—ti_l_e control inpul f= MMz 7 pF

Ci(RAS) Input capacitance, RAS input 7 pF

~ ——n Vi=25mVims

Cy(TAS) Input capecitance, CAS input 7 pF

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

Note 4°- Cyay of ZIP is 6pF (max).
MITSUBISHI
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SWlTCH|NG CHARACTERISTICS(Ta=0~70C, ;lcc=5V +10%, Vss =0V, unless otherwise noted) (Note 5) . o

6:
1:
8:
9:
10:
1

Limits )
Symbol Parameter M5M44256A-8 | M5M44256A-10 | M5M44256A-12 Unit
) ’ Min Max Min Max Min Max
teac Access time from CAS {Note 6, 7} 20 25 30 ns R
tRao Access time from RAS ] ] {Note 6, 8) 80 100 .. | 120-| ns
toaa Calumn Address access time {Note 6, 9} 40 50 80 ns
“tepa Access time from CAS precharge {Note 6, 10) 45 55 | 65° ns
toea Access time from OE (Note 6) 20 25 35 ns
torz Output law impedance time from CAS low {Note 6} 5 5 ) 5 ns
“torr Output disable time after CAS high (Note 11) 0 20 1] 25 0 30 ns
tdis(oE) | Outputdisable time after O high [Note 11} 0 20 0 25 0 30 ns
Note &: An initial pause of 500ps is required after power-up followed by any 8 RAS or RAS/CAS cycles before praper device operation is achieved.

Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS eycles are required after prolonged periads of RAS inactivity before proper
devise operation is achieved. i

Measured with a load circuit equivalent to 2TTL loads and 100pF.

Assumo that tacimax} S tACD and tRADImax) 2 tRAD:

Assume that tcp < tRCD(max) 3nd tRAD & tRAD{max)-

Assuma that trc - tAAD £ ICAAImax) = tCACImax) 30d tRCD 2 tRCOImax)-

Assume that tep £ tepimax) and tasc 2 tAsCimax)-

t0FFimax} and (08} max) défine the time at which the cutput achieves the high impedance state {loyt < 1$10pAl} and are not reference to VOH(mm) ar VoLimax)-

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

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

Limits
Symbel Parameter . M5M44256 A -8 | M5M44256A-10 | M5M4A4256A-12 Unit
Min Max Min Max Min Max ]
trer Refresh cycle time - 8 8 8 ms
tre RAS high pulse width - 70 80 90 ns
thco Delay time, RAS low to CASlow . {Note 14) | 25 60 25 75 25 0 ns
torp Delay time, TAS high to RAS low (Note 15} | 10 10 10 ns
tcoepn CAS high pulse width (Nate 16) 3 | 35 35 ns
"thao Column address defay time from FAS low {Note 17) 20 40 20 50 20 60 ns
tash Row address setup time before RAS low 0 [} 0 ns
tase Column address setup time before CAS low {Note 18) 0 | 15 0 20 0 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 requirements are assumed ty = Gas. : B
13: Vi imial and ViL{max} are reference levels for measuring timing of input signals.
14: tacoimax) i specified as a reference point only. I tagp is less than trepimax). access time is trac. If trep is greater than tpcp(max). access time is defined as toac
and tcaA as shown innotes 7, 9. i
15: tcpp requirement is applicable for all RAS/CAS cycles.
16: tepiimin) 18 specified as tepNiminl = tRCDImin) + teRe imin) except for tep of fast page mode cycle.
17: tnadimax} i specitied as a reference point anly. If tRAD 2 tRAD{max). access time is assumed by tcaa for read cycle.
18: tascimax 7 specified as a reference point anly of address access time,
19: ty is measured between ViH{mia) and ViL{max)-

MITSUBISHI
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Read and Refresh Cycles

Limits
Symbal Parameter M5M44256A-8 | M5M44256 A-10 | M5M44256A-12 Uhit
Min Max Min Max Min Max
the Read cycle time 160 190 220 ns
tras RAS low 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 TAS hold time after CAS low 20 25 30 ns
tros Read Setup time before CAS low 0 0 0 ns
tacu Read hold time after CAS high {Note 20} 0 0 0 ns
t ARy Read hold time after RAS high {Note 20 10 10 10 ns
tRaL Colurn address to RAS setup time 40 50 ) 60 ns
tapc Precharge to CAS active time B Q 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
tooeL Ogelay time, Data to OF low 0 0 o ns
t 0EHD Delay time, OE high to Data 15 20 25 ns
th(oecH) | CAS hald time afier OF low . 20 25 30 ns
th(ogrn) | RAS hold time after OE low 20 25 30 ns
Note 20: Either tacH or tapy must be satistied for a read cycle,
|
Write Cycle (Early Write and Delayed Write)
’ Limits :
Symbal Parameter M5M44256A -8 | M5M44256 A-10 | M5M44256A-12 Unit
Min Max Min Max Min Max
twe Write-cycle time 160 190 220 ns
taas FAS low pulse width 80 10000 100 10000 120 10000 ns
tcas CAS low pulse width 20 10000 25 10000 30 10000 ns
tesu CAS hold time after RAS low 80 100 : 120 ns
UAsH RAS hold time after CAS low. 20 25 30 ns
twes Write setup time before CAS low {Note 22) 0 0 0 ns
twen Writa hold time after CAS low 15 20 25 ns
tewt TAS hold time after writa low 20 25 30 ns
tawL RAS hold time after writa low 20 25 30 ns
twp Write pulse width 15 20 25 ns
tos Data setup time 0 Q 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) | OE hald time after write low 15 20 25 " ns
: MITSUBISHI
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Read-Write and Read-Modify-Write Cycles

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

tawe Read write/read modity write cycle time - {Note21) | 205 245 285 ns

tnas RAS low pulse width : 125 | 10000 | 155 | 10000 [ 185 | 10000 ns

tcas TAS low pulse width 65 10000 80 16000 95 10000 ns

tosH CAS hold tims after AAS low ] 125 155 185 ns

tasH RAS hold time after CAS low 65 80 95 . ns

tres Read setup time before CAS low 0 0 0 ns

town Delay time, CAS low to writa low {Note 22) 40 §0 | 60 ns

tRwo Delay time, RAS low to write low {Note22)| 100 125 150 ns

tewe CAS hold time after writs low ) 20 25 30 ns

tawr RAS hold time after write low 20 25 30 s

twp Write pulse width 15 20 25 ns

| tos- Data satup lime [ 0 0 ns
‘ tou Data hold time aftes write low 15 20 25 ns
| t AwD Delay time, address to write low {Note22)| 60 75 90 ) ns
th(oLoe) | OE hold time after TAS low ., 20 25 30 ns

th(aLog) | OE hold time after RAS low . 80 100 120 ns

tpoeL Delay time, Data to OE low -0 0 0 ns

toeHD Delay time, O high to Data 15 . 20 25 ns

thwoe) | OE hold timeafter write low 15 20 25 ns

Nota 21: trwe is specified as tawcimin) = tRACImax) + tOEHD(min) + tAWLImiIn) * tRP(min) +4tT. :
22: twes. tow. tawp and tawp are specified as reference points only. If twes 2 twesimin) the cycle is an early write cycle and the DQ pins will remain high
impedance throughaut the entire cycle. If towp 2 towDimini. tRWD = tRWD[min} 3nd tAWD = tAWD(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
CAS or Eggoes back to Vil is indeterminate.

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

Limits
Symbeot Parameter M5M44256A-8 | MEM44256 A-10 | M5M44256A-12 Unit
. Min Max Min Max Min Max .
tpo Read, Write cycle tima . 50 60 70 ns
t awee Read write/read modify write cycle time 100 115 135 ns
tras AAS law pulse width for Read, write cycle 135 50000 160 50000 190 50000 ns
toas TAS low pulse width for read cycle 20 10000 25 10000 [ 30 10000 ns
tep CAS high pulse width {Note 23) 10 25 10 25 15 30 ns
tasH RAS hold time atter CAS low 20 25 30 ns
Note 23: tep{max) is specified as a reference point only. If tepimax) & tep, access time is assumed by teac- )
CAS before RAS Refresh Cycle ate2a) :
. Limits
Symbol Parameter M5M44256A-8 | M5M44256A-10 | M5M44266A-12|  Unit
Min Max Min Max Min Max
tosa TAS setup time for CAS bafore RAS refresh 10 10 10 ns
tchr CAS hold time for TAS before HAS refresh 15 ) 20 25 ns
tapc Precharge to CAS active timg ] 1] 1] 1] ns
Note 24: Eight ar more CAS before RAS cycles are y for praper operation of CAS before AAS refresh mads.
MITSUBISHI
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Timing Diagrams ot 25)

Read Cycle
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Note 25 m Indicates the don’t care input.
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Write Cycle (Early write)
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Writé Cycle {Delayed Write)
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. toas
VIH — y X
CAS v:: _ toen \ 7/.
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L dis (OE) jest th(woe)

) toenn .
— Vi — XXX OO0 y RO
OE e — RS XXX

~ MITSUBISHI

ELECTRIC



29E D

MITSUBISHI (MEMORY/ASIC) :
FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

M L249825 0015553 8 M

MITSUBISHI LSIs

M5M44256AP, J,L-8,-10,-12

T-45-23-17

Read-Write, Read-Modify-Write Cycle

) tRwe
tosH
tras
L wm——""""12 -
RAS viL — v, \L_________
tap
tGAP ] tacp " Lasy
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— Vin —
| | /
t
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a s YH— " | mow coLuwn AOW
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: B tWF VVVV/V \AA/
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DQ;~DQ4 Vi — ’V.V.V.V.V.V.V.V.V’V’V’V’V“:,\ y II’V’V07070707’707’V’V’V’V’V.V’
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teag -
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DQ;~DQ, Vou — iz DATA
{OUTPUTS) g, — vALID Y/
trac
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: O O00COOOOOOOCOOOOOO00
L/ (R
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RAS-only Refresh Cycle
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Hi-Z

- Vi — B X XXX R XYY
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