M5M442568BP,J,L,VP,RV-7L,-8L.,- 10l

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM
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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 Cycle Power
Type name access | access | access | access [ time | dissipa
time time time time tion
{max. ns)|imax. ns){imax. nsifimax. ns)j{min. ns)|(typ.mw
M5M44256B-71 70 20 35 20 140 230
M5M442568-8L 80 20 40 20 160 200
M5M44256B8-10L| 100 25 50 25 190 175

® High performance CMOS technology

® Standard 20 pin DIP, 26 pin SQJ, 20 pin ZIP, 24 pin

TSoP
® Single 5V+10% supply
® | ow stand-by power dissipation
1.1mW (max)
® | ow operating power dissipation

M5M44256BP, J, L, VP, RV-7L. . 440mW (max)
M5M44256BP, J, L, VP, RV-8L. . 385mW (max)
M5M442568P, J, L, VP, RV-10L . 330mW (max)
All inputs, outputs TTL compatible and low capacitance

Tri-state unlatched output
512 refresh cycles/64ms

ance

capabilities
® CAS befare RAS refresh mode capability
CAS controlled output allows hidden refresh
® Wide RAS Low pulse width for

Fast page mode

APPLICATION

Main memory unit for computers, Microcomputer memory,

Refresh memory for CRT

CMOS Input level

Early write mode and OE control output buffer imped-

Read-Modify-write, RAS-only refresh, Fast-page mode

................... 50us (max)
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PIN CONFIGURATION (TOP VIEW)
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number of other functions, e.g., fast page mode, RAS-only
refresh, and delayed-write. The input conditions for each
are shown in Table 1.

FUNCTION
The M5M44256BP, J, L, VP, RV provide, in addition to
normal read, write, and read-modify-write operations, a

Table 1 Input conditions for each mode

Inputs Input/Quiput
Qperation e — Refresh Remark
AAS CAS W OF o | S Input Output
Read ACT ACT NAC ACT APD APD OPN VLD YES Fast page
| Wnte (Early write) ACT ACT acT DNC APD APD VLD OPN YES mode
Flead Modify-write ACT ACT ACT acT APD APD VLD vLD YES | 'dentical
HAS.only refresh ACT NAC DNC DNC APD DNC ONC OPN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN VLD YES
UAS tefore RAS refresh ACT ACT ONC DNC DNC ONC DNC OPN YES
<tandby NAC DNC DNC DNC DNC DNC DNC OPN NO
Note ACT active, NAC nonactive, DNC don’t care, VLD valid, APD. applied, OPN open
BLOCK DIAGRAM
COLUMN ADDRESS Ve (5V)
STROBE INPUT CAS CLOCK GENERATOR
ROW ADDRESS RAS CIRCUIT Vss(0V)
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage — —1~7 v
__\;; input voltage - With respect to Vsg -1~7 - A"
Vo Output valtage T 1~ v
lo Qutput current o 50 mA
Pq Power dissipation o Ta=25C 1000 mw
Topr Cperating temperature 0~70 °c
Tsig Storage temperature - —65~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C. uniess otherwise roted ) (Note 1}
Limits
Symbol Parameter in Nom ax Unit
Voo Supely voltage 4.5 5 5.5 \
Vsg Supply voltage 0 0 0 v
Viy High-level input voltage, all inputs 2.4 6.5 v
_—V_,L Low-levei input voltage, ali inputs ‘— —1.0 0.8 v
Note 1 All voltage values are with respect ta Vgg
E LECTR'CAL CHARACTERlSTICS (Ta = 0~70°C. Vec =5V +10%. Vss =0V, unless otherwise noted ) (Note 2)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vou High-level output voltage T loH=—5mA 2.4 Voo Vv
Voo Low-level output voltage lop =4.2mA 0 0.4 vV
—lc,z Off-state output current o Q floating OV S Vout 5.5V -10 10 1A
_|| Input current T 0V = ViNE 6.5V, Other inputs pins = OV —10 10 1A
Average supply current from V. M5M442568- 7L RAS m cycling 8a
feer (av) operating {Note 3, 4) « M@B.S—L tRe =‘I = a mA
M5M442568- 10L WG min output open 80
lccz (av) Average supply current from Ve, stand-by (Note 6) l Eg =Ei$ =_V.m : Output open 2 mA
| RAS=CAS=0E 2Vgg-0.2V, output cpen 0.2
M5M442560-7L | — 80 o
= e T i 0
M5M4E§68-10L t AC = min, output open 50
M5M442568- 7L — — 70
conn) | o e e [MMESgsaL | R OR ovine 0 | ma
‘ M5MA4256B-10L | TC T oututapen 50
ALerage supply current from Vee M5M442366-7L C—A§ before ﬁ—A—g refresh cycling 80
lcce(av) | CAS before RAS refresh mode M5M442568- 8L 70 mA
{Note 3) WM“EBEI tRC = mun, output open 50
CAS=0.2V or CAS before AAS ]
refresh cycling
onay | ey et o e o o1 | T=¥eo 0.2y or 0.2v oz | ma
0 8=Vcec .2V or 0.2V
DQ1~4=Vg—0.2V or 0.2V, output open
trg=125us, tRas=tRAs (Min~1us)

Note 2: Current flowing into an IC is positive, out is negative:

3: leciiavy, fecaavi. Iccaavy and Icceiavy are dependent on cycle rate. Maximum current is measured at the fasteat cycle rate
4" leciiav) and Iccaiay) are dependent on output loading. Specified values are obtained with the output open

MITSUBISHI
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CAPACITANCE (Ta=0~70C, Voc =5V £10%. Vss =0V, unless otherwise noted )

Limits
Svmbol Parameter Test conditions i v o 1 Jnit
Cira) Input capacitance, address inputs {Note 5} 5 Tx oF -
Input capacitance, OE input 7 oF
Inpu1 capacitance, write control input Vi=Vss 7 pF
— ———A f=1MHz
C|(#23) Input capacitance, Ef input Vi = 25 mVrms 7 nF
C\(tAs) input capacitance, CAS input 7 1 pF
Cio input/Output capacitance, data ports T 7 pF
Note 5: Cya) of ZIPis 6pF (max).
SWITCHING CHARACTER ISTICS (Ta=0-70°C, Voc =5V £ 109% . Vgs =0V, unless otherwise noted) (Note 6)
Limits
Syrabol Parameter M5M442568-71 | M5M44256B-8L | M5M442568-10L Unit
Min Max Min Max Min Max
teas Access time from CAS {Note 7, 8) 20 20 25 ns
—Ir._,;, Access time from RAS {Note 7, 9) 70 80 100 ns
tcaa Column Address access time (Note 7, 10} 35 40 50 ns
1 (;:,; Access time from CAS precharge (Note 7,11} 40 45 55 ns
tcea Access time from OFE {Note 7} 20 20 25 ns
FTELZ_ Output low impedance time from CAS fow {Nate 7) 5 5 S ns
torF Output disabie time after CAS high {Note 12) 0 20 a 20 0 25 ns
tgis (0F) Qutput disable time after JE high {Note 12) 0 20 0 20 0 25 ns

Note 6 An initial pause of 500us is required after power-up ‘ollowed by any 8 RAS or RAS/CAS cycles before proper device operation is achieved.
Nate that RAS may be cycled during the initiat pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods of RAS inactivity before proper
devise operation is achieved
7. Measured with a load circuit equivalent to 2TTL loads and 100pF.
8: Assume that trcpimax) & tRCD and tasc 2 tASCImax)-
9. Assumes that tRep < tRCDImax) 300 tRAD & tRADImaxi.- f tRCD OF tRAD is greater than the maximum recommended value shown in this table, tgac will
increase by amount that trep or tgap exceeds the value shown
10: Assume that tRAD 2 tRADIMax) 3Nd 1ASC S TASC(max) -
. Assume that tcp < tcp(max) 3Nd TASC 2 1ASCImax)
AOFFimax) 370 1ag(0E) (max) Jefine the time at which the output achieves the high impedance state {louT £ 1210KA|) and are not reference to VoH(min) 97 VOL(max)-

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast Page Mode Cycles)

(Ta - 0 ~70°C. Vg = SV £10%. Vgs ~ 0V, unless otherwise noted, See notes 13, 14}

Limits
Symbol Parameter M5M44256B-7L | M5M44256B8-8L | M5M44256B- 100 Unit
Min Max Min Max Min Max

_t;E F Refresh cycle time 64 64 64 ms
tre RAS high pulse width 60 70 80 ns

[ teco Oelay ume, RAS low to CAS low {Note 15} | 20 50 25 60 25 75 ns
terp Delay time, CAS high to RAS low (Note 16} 10 10 10 ns
et CAS high pulse width 10 10 10 ns
FT;A[‘ Column address delay time from RAS low {Note 17} 15 35 20 40 20 SQ ns
Vagu Row address setup time before RAS iow [(] [1] 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 o] 15 3] 20 ns
tRak Row address hold time after RAS low 10 15 15 ns
tcam Column address hold time after CAS fow 15 20 20 ns
ty Transition time {Note 19) 3 50 3 50 3 50 ns

Note 13: The timing requirements are assumed ty = 5ns
141 Vst (min) @nd V) (max) are reference levels for measuring timing of input signals.
15: tAcOimax) is specified as a reference point only. If trep is less than tRCO(max). 3ccess time is trac. f tRcp is greater than tRED(max). ACCess time is defined as tcac
and tcaa as shown innotes 8, 10,
16: tcap requirement is applicable for alt RAS/CAS cycles
17 tAaD{max) is specified as a reference point only. If tap 2 tRADImax). 3ccess time is assumed by tcaa for read cycle.
1B: 1asC(max) is Specified as a reference point only of address access time.
19: t7 is measured between Viy(min) and Vi (max)-

R
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Read and Refresh Cycles

Limits
Symbol Parameter M5M44256B-7L. | M5M44256B-8L | M5M442568- 10L | Unit
Min Max Min Max Min Max

tre Aead cycle time 140 160 190 ns R
tras HAS low pulse width 70 10000 80 10000 100 10000 ns
toas TAS low pulse width 20 10000 20 10000 25 10000 ns
tsm CAS hold time after RAS low T 70 80 100 ns |
t sk RAS hald time after CAS low - 20 20 25 ns
thes Read Setup time before CAS low 0 o] 0 ns

t BeH Read hold time after CAS high (Note 20) 0 0 0 ns

t RAH Read hold time after RAS high {Note 20} 10 10 10 ns
trag Calumn address to RAS setup time T 35 40 50 ns
treo Precharge to CAS active time 0 0 0 ns
th(cLoe) | OF hold time after CAS low 20 20 25 ns

th (rLoe) | OF hold time after RAS low 70 80 100 ns |
tooEL Delay time, Data to OF low 0 0 0 ns

t oEHD Delay time, OE high to Data 15 15 20 ns
thoecH) | CAS hold time atter OE low 20 20 25 ns

th (oeRH) | FAS hold time after OE low 20 20 25 ns

Note 20: Either trew OF tApH Must be satisfied for a read cycle,
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M442568-7L | M5M44256B-8L. | M5M44256B- 10L Unit
Min Max Min Max Min Max

fwo Write cycle time 140 160 190 ns |
! Ras AAS low pulse width 70 | 10000 80 10000 100 | 10000 ns
tcas CAS low pulse width 20 10000 20 10000 25 10000 ns
Losk CAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after CAS low 20 20 25 ns
twes Write setup time before CAS low (Note 22) 0 0 1 ns
tweH Write hold time after CAS low 15 15 20 ns
Tewl TAS hold time after write low 20 20 25 ns
TAwL BAS hold time after write low 20 20 25 ns

Twp Write pulse width 15 15 20 ns

los Data setup time 0 0 0 ns

oM Data hold time after CAS low 15 15 20 ns

! GEHD Delay time, OE high 1o data 15 15 20 ns
fh(woe) | OF hold time after write low 15 15 20 ns

ELECTRIC
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44256B-7L | M5M442568-8L | M5M442568-10L Unit
Min Max Min Max Min Max
trwe Read-write/read-modify-write cycle tme {Note 21) 185 205 245 ns
tras RAS low pulse width 115 10000 125 10000 155 10000 ns |
[ tens TAS low pulse width 65 | 10000 | 65 | 10000 | 80 | 10000 ns
. TAS hold time after RAS low 115 125 155 ns
URsH RAS hold time after CAS low 65 65 80 ns
[ Read setup time before CAS low 0 0 0 ns
tewn Delay time, CAS low 10 write low {Note 22) 40 40 50 ns
_1r<wo Delay time, RAS low 1o write low ) (Note 22) 90 100 125 ns
_lE_WL TAS hold time after write low 20 20 25 ns
Uewy. RAS hold time after write low 20 20 25 ns
Uwi Write pulse width 15 15 20 ns
Tre Data setup time 0 o 0 ns
7;;‘ Data hold time after write low 15 15 20 ns
ewn Delay time, address to write low (Note 22) 55 60 75 ns
—1;-‘ cLoE) | OF hold 1;r;e atter CAS low 20 20 25 ns
tn reoe) | OF hold time after RAS low 70 80 100 ns
Urcel Delay time, Data to OF low 0 ] 0 ns
—_I:; HOD Delay time, OF high to Data 15 15 20 ns
7:\7( woe) | OF hold time atter write low 15 15 20 ns

Note 21: tRwc 's specitied as tRwC(min) = tRAC(max) * OEHD(min) * tRWLImin) * tRP(min) + 41T.
22 twes. tewp. tRwp and tawp are specified as refererce points only 1f twes 2 twesimin) the cycle is an early write cycle and the DQ pins will remain high
wnpedance throughout the entire cycle. If tewp 2 1cWDimin). TRWD 2 TRWD(min) 3nd tawp 2 tawDimin}, the cycle is a read-modify-write cycle and the
DQ will contain the data read from the selected address. 1 neither of the above canditions is satisfied, the condition of the DQ (at access time and until
TAS or OF goes back ta V) 1s indeterminate

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

Limits
Sy nbol Parameter M5M442568-7L | M5M44256B-8L. | M5M44256B-10L Unit
Min Max Min Max Min Max
t pe Read, Write cycle time 45 50 60 ns
‘Y;MPC Read-write/read-modify-write cycle time 95 100 115 ns
mn AAS low pulse widh for Read, write cycle 115 | 50000 | 130 | 50000 | 160 | 50000 ns
CAS low pulse width for read cycle T 20 10000 20 10000 25 10000 ns
CAS high pulse width (Note 23) 10 25 10 25 10 25 ns
RAS hold time after CAS low T 20 20 25 ns
Nota 23: tcp(max) is specified as a reference point only If tepimax) $ tcp, access time is assumed by teac-
TAS before RAS Refresh Cycle (ot 24;
Limits
Symbol Paramater M5M44256B-7L | M5M44256B-8L | M5M44256B-10L Unit
Min Max Min Max Min Max
tosa TAS setup time for CAS before RAS refresh 10 10 10 ns
Lionr CAS hold time for CAS before RAS refresh 15 15 20 ns
1 upc Precharge to CAS active time 0 0 0 ns

Note 24: Eight or more CAS before RAS cycles instead of exght RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

2-90 ELECTRIC
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Timing Diagrams (Note 25}
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Write Cycle (Early write)
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Write Cycle (Delayed Write)
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Read-Write, Read-Modify-Write Cycle
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RAS-only Refresh Cycle

tre
tras

nl
1>
7]
< <
Fi
[
[Pl
’/

tcre trpc tcre
o ViH — ‘“ r
IA_S_FL tRaH I:EL_
Vin — &UWUWWUWQQyqg@vvvwvvvvwvvvvwwwwwwaQQWWwvvwwvvvww‘<f"""""'
- povress AN, soomss

e = T L Y T XY YT XXX TN T YT

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 — XXX XA RR R0

g

o0 002 v ~ RO

’V’V’V‘V’V’V.V’V’V.V’V.V’V’V.V.V".V’V.V’V.V.V‘V.'
et v, — R K R AR BRNRRNRINN

D2~DQg Yor —
{QUTPUTS) VoL —

\VAVAVAVAV.AY, \VAY, \VAVAVAVAV,Y, \/ \/ \YAVAVAY; ANANNNNNNANAANNANNS \A/\V\/ \/\/ \ANS
S R KRR ’o""‘o’o“"’o}:,o
A

. Vi — AOOOOKCK
BT N e e ool

MITSUBISHI
ELECTRIC



»v.m-f;« ”?*NS" - -E‘"S

M5M44256BP, J,L,VP,RV-7L, -8L.,- 101,
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Hidden Refresh Cycle (Read) (Not26)

tro tre
I e 3 tras 4
RAS an — \ ’Z \' / Tre —
trp
tcap{‘_, trop - LLEL Lorn
_ | s
o TN ,
e L trao_ h

LASRes] URan taso lee i&, tA-S-R-

Vin — f row i ¢ OOOOVOOOOCOOOOOOOOON0 ROW
O 1 A T s oo
TRar L RRK
= X KK X RIS
VD T

trcs
- 4V\H - 4
L | _teac
tean FF

: i [Lorz,
DQ;--DO4 Von — Hi7 4@> DATA VALID >——Hi.z——
(OU"PUTS) Vo — |

} IHD:; toea tdlS(OE)‘_"OEHD

' thoERH) ‘
e TR YT TR TTTTTTYT
N K AR

Note 26: Early write, delayed write, read-write or read-modify-write cycle is applicable instead of read cycle.
Timing requirements and autput state are the same as that of each cycle shown before.
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CAS before RAS Refresh Cycle
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Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle (Early Write)
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Fast Page Mode Write Cycle (Delayed Write)
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Fast Page Mode Read-Write, Read-Modify-Write Cycle
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