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PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC RAM

DESCRIPTION

This is a family of 262144-word by 1-bit dynamic RAMs,
fabricated with the high performance N-channel silicon gate
MOS 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 to the 18-pin

.plastic leaded chip carrier configuration and an increase in

system densitites. In addition to the RAS only refresh
mode, the Hidden refresh mode and CAS before RAS re-
fresh mode are available.

FEATURES
Access time Cycle time Power dissipation

Type name {max) (rmin) (typ)

(ns} {ns) {mW}

M5M4256AP, J, L-85 85 160 300
M5M4256AP, J, L-10 100 190 260
M5M4256AP, J, L-12 120 220 230
M5M4256AP, J, L-15 150 260 200

Standard 16 pin DIP, 18 pin PLCC, 16 pin ZIP

Single 5V£10% supply

Low standby power dissipation: 256mW (max)

Low operating power dissipation:
M5M4256AP, J.L-85 ........... 385mW (max)
MBM4256AP, J, L-10 .. ... ... ... 360mW {max)
M5M4256AP, J, L-12 .. ... ... ... 330mW (max)
MBM4256AP, J,L-15 . ... ....... 305mW (max)

e Unlatched output enables two-dimensional chip selec-
tion and extended page boundary.

e Early-write operation gives common |/O capability

o Read-modify-write, RAS-only-refresh, Page-mode capa-
bilities ’

e CAS before RAS refresh mode capability

e All input terminals have low input capacitance and are
directly TTL-compatible :

e OQOutput is three-state and directly TTL-compatible

e 256 refresh cycles every 4ms

e CAS controlied output allows hidden refresh

APPLICATION

Main memory unit for computers, Microcomputer
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M5M4256AP, ), L-85, -10,-12,-15

PAGE MODE 262144-BIT (262144-WORD BY 1-BiT) DYNAMIC RAM

FUNCTION

The M56M4266AP, J, L provides, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., page 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 Cutput

mas |oAs | W | o |G lGwm) oo |7

' Read ACT ACT NAC DNC APD APD viD YES
Write : ACT ACT ACT VLD APD APD OPN YES
Read-modify-write ACT ACT ACT VLD APD APD vLD YES
RAS-anly refresh ACT NAC DNC DNGC APD DNC OPN YES
Hidden refresh . ACT ACT DNC DNC DNC DNC VLD 'YES

CAS betore RAS refresh ACT ACT DNC DNC DNC DNC OPN YES

Standby NAC DNC DNGC DNGC DNC DNC OPN NO

Note: ACT: active, NAC, nonactive, DNC: don’t care, VLD: valid, APD: applied, OPN: open.
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MSM4256AP, J,L-85,-10,-12,-15

PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —1~7 \
Vi Input voltage With respect to Vgg —1~7 \"
Vo Qutput voltage —1~7 v
lo Qutput current i 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 070 *C
Tstig Storage temperature —65--150 °C

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

Limits
Symbol Parameter - Unit
Min Nom Max
Voo Supply voltage 4.5 5 5.5 A\
Vss Supply voltage 0 0 0 v
ViH High-level input volitage, all inputs 2.4 6.5 \")
ViL Low-level input voltage, all inputs —2 0.8 v

Note 1: All voitage values are with respect to Vgg.

ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vgc=5V £10%, Vss =0V, unless otherwise noted ) {Note 2)

Symbot Parameter Test conditions - Limits Unit
Min Typ Max
VoH High-level cutput voltage loH= —5mA 2.4 Vee v
VoL Low-leve! output voltage loL=4.2mA 0 0.4 \Y
loz Oftf-state output current Q floating OV =Vpyur =5.5V -—10 10 uh
I Input current 0V = VN =VG + Other input pins =0V —10 10 sA
M5M4256 AP, J, L-85 : 79
Awverage supply current M5M4256AP, J, L-10| RAS, CAS cycling 65
loc1tav) | from Vee, e .4y | MSMA256AP. J, L-12| tcA=1cw = min, output open 60 mA
T T M5M4Z6AP, U, L-15 55
tece Supply current from Vg, standby RAS=CAS=VH ‘ 4.5 mA
M5M4256AP, J, L-85 60
Average supply current M5M4256AP, J, L-10| RAS cycling CTAS=V4 55
lcca(av) from Vg, refreshing . mA
Note3) | M3M4256AP. J, L-12 1 ¢ (Ras)= min, output open 50
M5M4256AP, J, L-15 ) 45
: M5M4256AP, J, L-85 55
Average supply current M5M4256AP, J, L-10| RAS=V_, CAS cycling 50
locacav) | from Ve, pag:t’:r;c;d; " M5M4256AP, J, LL-12 | tspg = min, output apen 45 mA
' M5M4256AP, J, L-15 40
M5M4256AP, J, L-85 65
) oos AV :Z?;aaeczup%z_;g:;: M5M4256AP, J, L-10| CAS before RAS refresh cycling' 60 mA
mrefres'h mode (Note 3) | M3MA4256AP, J, L-12| tg(Ras)= min, Output open 55
M5M4256AP, J, L-15 50
Ci(a) Input capacitance, address inputs 5 pF
Ci (D) input capacitance, data input V|=Vss 5 pF
Ci(w) Input capacitance, write control input f=1MHz 7 pF
Ci (RAS) Input capacitance, RAS input Vi=25mVrms 10 pF
Ci (cas) Input capacitance, CAS input 10 pF
Co Qutput capacitance Vo=Vgs, f=1MHz, Vi=25mVrms 7 pF

Note 2: Current flowing into an IC is positive, out is negative.
3. Iccriavi: lcesiavy. Iccatay) and Iccsiav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.

4: {eertav) and lccatay) are dependent on output loading. Specified values are obtained with the output open,
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M5M4256AP, J, L-85,-10,-12, -15

PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC RAM

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

(Ta=0~70°C, Vge =5V £10%, Vs =0V, unless otherwise noted, See notes 5,6 and 7)

Limits
Symbol Parameter Ay [M5M4256A-85 ] M5M4256A- 10] M5M4256A-12] M5SM4256A-15|  Uni
Min Max Min Max Min Max Min Max

L cRF Refresh cycle time 1 REF 4 4 4 4 ms
tw (RASH) RAS high pulse width trp 65 80 90 100 ns
Tw(RASL) RAS low pulse width tras 85 10000 100 10000 120 10000 150 10000 ns
tw(casL) - CAS low puise width tgoas 45 10000 50 10000 60 10000 75 10000 ns
Tw(caSH) CAS high pulse width {Note 8) t cPN 20 20 | 25 . 25 ns
th(RAS-CAS) CAS hold time after RAS tesH 85 100 120 150 ns
Th(cas-Ras) | RAS hold time after CAS ! RSH 45 50 60 75 ns
td(cAs-RAS) | Delay time, CAS to RAS (Note 9) tere 10 10 10 10 ns
td (RaS-CAS) | Delay time, FAS 0 TAS  (Note 10} t Rco 15 40 15 50| 20 80 25 75 ns
tsu(RA-RAS) Row address setup time before RAS Task 0 0 1} 0 ns
tsu (CA-CAS) Column address setup time before CAS 1 asc —5 —5 —5 —5 ns
th(rAS-RA) Row address hold time after RAS t RAH 10 10 15 20 ns
th(cas-ca) Column address hold time after CAS tcan 15 15 20 25 ns
Th(RAS-CA) Coilumn address hold time after RAS t AR 55 65 80 100 ns
T Transition time ty 3 50 3 50 3 50 3 50 ns
Trim 3 50 3 50 3 50 3 50 ns

Note ‘5 An initial pause of 500us is required after power-up followed by any eight RAS or RAS/CAS cycles before proper device operation is achieved.

6. The switching characteristics are defined as tth = tyLH = Bns.

7- Reference levels of input signals are Vin min 3nd V| max. Reference levels for transition time are also between Vi and V)

8 Except for page-mode.

9 tycas RASH requirement is applicable for all RAS/CAS cycles.

0 Operation within the 1g (RAS.CAS] Max limit insures that 13 pag) Max can be met. td{RAS-CAS) Max is specified reference point only; if
lqiRAS-CAS) IS greater than the specified tg(RAS-CAS) Max limit, then access time is controlled exclusively by taicas)
WIRAS-CASH MiN = thiRAS-RA) MIN + 2tTHL(tre) + Tsutca-cas) Min

SWITCHING CHARACTERlSTICS (Ta=0~170°C., Voc =5V £10%, Vss =0V, unless otherwise noted )

7

Read Cycle
Limits
Symbol Parameter Aernave [MSM4256A-85] M5MA256A-10] MSMA4256A- 12| M5MA4256A- 15} Uni
Min Max Min Max Min Max Min Max

1 cr Read cycle time ' tre 160 180 220 260 ns
tsu(r-cas) Read setup time befare CAS tans 0 0 ] 0 ns
th(cas-r) Read hold time after CAS (Note 11} tReH 0 0 0 0 ns
th(ras-R) Read hold time after RAS (Note 11) t RAH 10 10 10 10 ns
tdis(cas) Qutput disable time (Note 12) LoFF 0 20 o} 25 0 30 0 35 ns
ta(cas) CAS access time (Note 13) tcac 45 50 60 75 ns
ta(RAS) RAS access time {Note 14) 1 raC a5 : 100 120 150 ns

Note 11 Either th(RAS.R] Of thicas-R) Must be satisfied for a read cycle.
12 1g,5(cAS) Max defines the time at which the output achieves the open circuit condition and is not reference to Vg or VoL
13" This is the value when t3irasCAS) 2 W(RAS CAS) Max. Test conditions; Load = 2TTL, Cy =100pF
14 This is the value when t4RAS CAS) < 10 (RAS CAS) Max. When 1y(RAS.CAS) 2 la(RAS-CAS) MaX, laiRag) witl increase by the amount that
tg(RAS.CAS) exceeds the value shown. Test conditions; Load = 2TTL, C = 100pF.

Write Cycle
» Limits
Symbo Parameter Alernate [M5M4256A- 85 | M5M4256A-10] M5M4256A-12] M5M4256A-15]  Unit
Y Min Max Min Max Min Max Min Max

tow Write cycle time 1t Rro 160 190 220 260 ns
tsu(w-cas) Write setup time before CAS  (Note 17) twes —10 ~10 -10 —10 ns
thicas-w) Write hold time after CAS t weH 15 20 25 30 ns
th(ras-w) Write hold time after RAS t weR 55 70 85 105 ns
th(w-RAS) RAS hold time after write t RWL 30 35 40 45 ns
th(w-cas) CAS hold time after write t owL 30 35 a0 45 ns
twiw) ‘Write pulse width twp 15 20 25 30 ns
tsu(p-cas) Data-in setup time before CAS tps 0 0 0 0 ns
th(cas-0) Data-in hold time after CAS t DM 15 20 25 30 ns
th(ras-0) Data-in hold time after RAS L oHR 55 70 85 105 ns




PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC

M5M4256AP, J, L' 85, - 10, - 12,

MITSUBISHI LSis

-15

RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter A | M5M4256A-85] M5M4256A- 10| M5M4256A- 12| M5 M4256A- 15| Unit
Min Max Min Max Min Max Min Max

1t cRw Read-write cycle time (Note 15) tawe 185 220 255 295 ns
T cRMW Read-modify-write cycle time (Note 16) T rMwe 195 235 265 310 ns
th(w-raS) RAS hold time after write tRwL 30 35 40 45 ns
th(w-cas) CAS hold time after write towL 30 35 40 45 ns
Twiw) Write pulse width twe 15 20 25 30 ns
tsu(R-cAS) Read setup time before CAS tres 0 0 0 1] ns
td (RAS-W) Delay time, RAS to write {Note 17) I RWD 70 90 110 135 ns
td (cas-w) Delay time, CAS to write {Note 17) tewD 30 40 50 60 ns
tsu(p-w) Data-in setup time before write tps 0 0 0 0 ns
th(w-D) Data-in hold time after write tou 15 20 25 30 ns
tdis(cas) QOutput disable time torr 0 20 0 25 0 30 0 35 ns
ta(cas) TAS access time (Note 13) tcac 45 50 60 75 ns
ta(ras) RAS access time {Note 14} t RAC 85 100 120 150 ns

Note 15 tcpw min is defined as tcpw Min = tgRAS W) Max + Ig(casw) MM+ thiw.RAS) * Lw{RASH) 3‘TLH“THL3-
16: tcrmw min is defined as IcAMW MiN = ta(RAS) MaxX + hiw.RAS) * twiRASH) * SITLH 1)
17 tgu(w-cAS)- [d(RASW). and tg(casw) do not define the fimits of operation, but are included as electrical characteristics only
When t5, iy -cas) = tsu{w-CAS) Min, an early-write cycle is performed, and the data output keeps the high-impedance state.

When tg(rASW) 2 td(RASW) Min and tg(cas W) = tsu (W-CAS) Min a read-write cycle is performed, and the data of the selected address will be read out

on the data output )
For all conditions other than those described above (delayed write), the condition of data output (at access time and untit CAS goes back ta V) is not defined.

Page-Mode Cycle
. Limits
Symbo Parameter ™ [ M5M4256A- 85| M5MA4256A- 10| M5M4256A- 12| M5MA256A-15|  Unit
Min Max Min Max Min Max Min Max
topg Page-mode cycle time tee 80 100 120 145 ns
t w(CASH) TAS high pulse width tep 25 40 50 60 ns
t ceGRw Page-mode read-write cycle time — 105 130 155 180 ns
t cPGRMW Page mode read-modify write cycle time — 115 140 165 195 ns
CAS before RAS Refresh Cycle inoe18)
Limits
Symbol Parameter A'S‘::Z;'l“e M5M 4256 A- 85| M5M4256A - 10] M5M4256A- 12| M5M4256A-15 | Unit
Min Max Min Max Min Max Min Max
tsur (cas-ras)| CAS setup time for auto refresh tcsr 10 10 10 10 ns
thr(RAS-cas) | CAS hold time for auto refresh tonm 15 20 25 30 ns
tdRr(RAS-CAS) Precharge tc CAS active time tRpC 0 0 0 0 ns

Note 18° Eight or more CAS betore RAS cycles is necessary for proper operation of CAS before RAS refresh mode.
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M5M4256AP, J,L-85,-10,-12,-15

PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC RAM

TIMING DIAGRAMS (Note 19)

Read Cycle tcr
twirRasL)
th(ras-cas)
\ th(ras-ca)
—_— Ve, — F_—ﬁ
RAS ™ N Z
ViL— k.
tldicas-ras) twi(RASH)
td(RasS-CAS) thicas-ras)
twicasL)
—_— Vi — 4 \ A
CAS V, — . / twicaswH) 9
tsucra-nas) |lh(ras-ra) lsulca-cas) th(cas-ca)
— 3
Ao~As Vi ROW COLUMN ROW
V, — ADDRESS ADDRESS 4 ADDRESS
thiras-r)
tsucr-cas) thicas-n
W Vig— N
Vie— tacas)
ta(ras) tdis(cas>
Ve —
a om HiGH IMPEDANCE STATE y/ {f ATA VALID NN\
VoL— \\ 2 ///
Write Cycle (Early Write)
tew
twirasL)
thiras-cas)
thiras-ca)

RAS

CAS

Ao~ As

g

Vie— \\ \
td(cas-ras} th(cas-ras) | twinasH)
tdiRAS-CAS) twicasy)
Vin— i t \
VIL_ /_ W(CASH) \ (
tsucra-ras)| |thiras-Rad lSU(C-A‘ﬁAS) th(cas-cA)

Vin— ROW COLUMN ROW
Vie— ADDRESS ADDRESS ADDRESS

e thiw-cas)

tsuiw-cas) thicas-w?
Vi — N 2z

thiw-Ras)

thiras-w) N

tsuip-gas) thicas0O)
Vin™ A () OOOOOKXNXXX
- o 000

thiras-D)

Von— HIGH IMPEDANCE STATE
Voo —

MITSUBISHI

FJ Bl L asa - a)



MITSUBISHI LSis

M5M42S6AP, J,L-85,-10, -12, -15

PAGE MODE 262144-BIT (262144-WORD BY 1-BiIT) DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

RAS

CAS

Ao~ Asg

=l

[w)

RAS-Only Refresh Cycle ot 20

RAS

Q

terw/ tormw
twirasL)
thiras-cas)
t -
Vin— ——-\\ htras-ca)
Vig— K /) \
tdicas-ras) thicas-ras) twirasH)
ld(ras-cas) twicasyL)
Vin— \ - %\ \ 4
Vi — / W(CASH) F
tsucpa-ras)| | thras-Aa) tsucca-cas) |thicas-ca)
Vin— %) ROW - XXX COLUMN b ROW
v, — Y ADDRESS '\202‘20\ | ADDRESS ADDRESS
td(Ras-w) thiw-cas)
tsu(r-cas) tdicas-w) thiw-RAS)
Vin— 3\
Vie— K
twiw)
taccas) tdisicas)
Von— HIGH IMPEDANCE STATE /7 DATA VALID
VoiL— \\\\t
ta(ras)
tsuto-w] | thiw-o),
Vin—

VIL—

HOANK

o

W

N

Q)

W

A0

D AN

ica
tw(RasL) )
Vin— -y N
w— x( % \L_
th(nas-AA) twirasH}
tsu(RA-RAS) '
Vin— LANNNANNANANNNANANNNNNNANNNNAINN
o 0 R VA
Vie ADDRESS N’!‘A‘A’A‘f’a’”f A’A‘A’!‘!’f" 2 A‘A""’ :’AOOAOI' ADDRESS
Vou— HIGH IMPEDANCE STATE
VoL —

Note 19. .
‘ ote m Indicates the don’t care input.
M The center-line indicates the high-impedance state.

Note 20. CAS=V|4, W, D=
Ag may be VIH or VIL

don’t care.
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- MSM4256AP, J, L-85,-10,-12,-15

PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC RAM

Page-Mode Read Cycle

'w( RASL)
thiras-cas)
thipas-car
N /
R VlL _ K 7/}/ r,
td:icas-ras) tepGR . thicas-ras) twirasH)
1
tdi ras-cAS) twicasL | tw(casyL} twicasL)
— Vi— Y ) 4
CAS v _/ tw(casH) \ \
w— N~ 4
th(Rras-aA! twicasn)| [thicas-ca) thicas-ca)
F—={ thicas-ca)
tsucra-Ras) | tsuica-cas) tsuica-cas) tsuica-cas)
R
Ao~ Asg Vin— COLUMN ‘COLUMN ROW
Vy — ADDRES K DRESS DRESS
L /|
taccas) laicasy taccas)
tacras) tdis(cas> tais(cas) tdisicas)
pe— .
o Vo~ HIGH IMPEDANCE STATE /771 1 DATA DATA
10 VALID
Vo — Ao VAL {—-«L Y//4
tsu(n-cas) th(ras-r)
f—
tsuir-cas) thicas-m) thicas-r)
fae—
/4
W VIH_ W { ’ !M
Vie—
Page-Mode Write Cycle
tw(rasL)
th(ras-cas)
Vin— thiras-ca)
RAS
ViL— 9 /J/ A
tdicas-ras) L tcraw thicas.aas) tw(rasH)
p=
tdipas-cas) twicasy) twicasy) twicasL)
A T A ] \ /] A / / E
CAS Vi — / twicasH) 4 /
thiRas-RA} thicas-ca} twicasn)| |thicas-ca> thicas-ca»
e
tsuira-ras)| tsuica-cas tsuica-cas) tsucca-cas)
. — -
— 7
Ao~ Ag Vin COLUM COLUMN ROW
Vi — ADDRES ‘ADDRESS DRESS
thicas-w thicas-w th.cas-w
thiw-cas: thiw-cas> thiw-cas)
e o
Vie— . K Z
I twiw: twiw)
thiras-w) - thiw-ras)
tsuio-wi I thiw-p) tsuco-w thiw-o)
_ TAVAVAVAYAVAVAVAY VLA VAY
Vin DATA VALID DATA VALID I‘"”“” ”‘. .”’0’
Vi — TAVAYAYAVAVAVAYATATATAYA!
thi mas.-o
2—10 AELECTRIC
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M5M4256AP, J,L-85,-10,-12, -15

PAGE MODE 262144-BIT (262144-WORD BY 1-BIT) DYNAMIC RAM

Hidden Refresh Cycle

READ CYCLE RAS ONLY REFRESH CYCLE RAS ONLY REFRESH CYCLE
tCR tCR - tcn
L twirasL) A twirasu) , P twinasL) ,
— Viy— p /
RAS Vip — ¥y, twirasH) twrasen) \
4 CAS-RAS) r
td(ras-cas)_; thicas-ras) . thr(ras-cas)
- WI{CASL)
— Viu— !K —
CAS Vi — twicasm) X /i 72
tLd
! thicas-ca)
tsu(ra-RAS) 'th(RIASJiA)
V74
Vin— ROW COLUMN ROW
Ao~As ODRESS DORESS, ADDRESS
tsucca-cas)
lsuia-cas)) thiras-R)
Fy
W Vin—
Vi —
ta(CASi
1 tdisicas)
a(RAS)
v 7 /s
Q o / < DATA VALID NS
VoL — Nk + /4
CAS before RAS Refresh Cycle (now21;
READ CYCLE REFRESH CYCLE REFRESH CYCLE READ OR WRITE
tem N tca CYCLE
L]
_ Vik — "\ tw(rast) ?__-\ twirasL) )
RAS / Lw(RASH) S S 12 Lw(RASH) \
Vi —
* tdr(RasS-GAS)| | thr(Ras-CAS) tdr(Ras-cAS) thR(RAS-CAS) tdR(RAS-CAS) td (cas-RAS)
e I
Vin_ Isur(CAS-RAS) tsur(cAS-RAS)
S T\
ViL—
Lw(CASH) tsu (RA-RAS)
Vin— ¥y, v'v'v vv’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'v"\ ROW x COLUMN
Ag—A
o .A’A’A’A’A’A’A’A’A‘A’A’A’A XOVQOOOVOQQOOOOOVOOCOOROON coDRESS/\ ZDORESS
tdis(cas)
Vo — N HIGH IMPEDANCE STATE
Q (¢
VoL— [

Note 21. W. D =don't care.
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