OXK I semiconductor
MSMb14256A

262,144-WORD X 4-BITS DYNAMIC RAM

GENERAL DESCRIPTION

The MSM514256 A is a new generation dynamic RAM organized as 262,144 words by 4 bits. The technology
used to fabricate the MSM514256A is OKI's CMOS silicon gate process technology. The device operates at
a single +5V power supply. Its |/0 pins are TTL compatible.

FEATURES
® Silicon gate, tripple polysilicon CMOS, ® 262,144 words by 4 bits

1-transistor memory cell
® Family organization

Family Access Time Cycle Time Power Dissipation
(MAX) (MIN) Operating (MAX) | Standby (MAX)

MSM514256A-70 70ns 140ns 468mwW
MSM514256A-8A/80 80ns 160ns 413mW 5.5mwW
MSM514256A-1A/10 100ns 190ns 358mw

® Single +5V supply, =10% tolerance ® Fast page mode, read/write capability

® Input: TTL compatible, address input, data ® CAS before RAS refresh, Hidden refresh,

input latch RAS only refresh capability
® OQOutput: TTL compatible, tristate, nonlatch ® “Gated” CAS
® Refresh: 512 cycles/8 ms ® Built-in Vgg generator circuit

¢ Outputimpedance controliable through early
write and OE operations

PIN CONFIGURATION (TOP VIEW)

oa1 1] Rvss 00 [] 2§ vss & O -
oqz [Z] B pa4 B
oQ2 (2] 9joes  0Q2 003 (3]
WE Wwe 3] 24 oa3 [4] 004 -
wE (3] z 18] oa3 z oS Vss E [5) oo Pin Names | Function
msE & Mmos sl 3 g 23] 3 B
S — < E WE AO to A8 Address Input
neE & fgor Mol & BT % 2 ot
} > . Y = NO LEAD RAS Row Address Strobe
a0t [§] R [E4e a0+ 3] 8 ks 0 8 mgar- —
. - . o [18]A8 a CAS Column Address Strobe
a7 » A7 . > . A3 2 4] A3¢
A2° [g] B 3 ae ‘:;? & I i;‘ vee[T) 5 g ae- DQ110DQ4 | Data In/Data Out
A3 [9 13 As* [ L As® [17] . OE Output Enable
A3 [i7] hE) As- 19 A6
Vee @ E A4s A7 [19 E A8* WE Write Enable
vee i3 14 as:
20 PIN DIP 2é PN SOJ 20 PIN 2IP vee Power Supply (+5V)
vss Ground (OV)
* Refresh Address NC No Connection
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FUNCTIONAL BLOCK DIAGRAM
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ers Input ...
Buffers
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vss ]
OnchipVgg
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Conditions Value Unit
Voltage on any pin relative to Vgg vT Ta =25°C -1.0to +7.0 Vv
Short circuit output current los Ta =25°C 50 mA
Power dissipation Pp Ta =25°C 1 w
Operating temperature Topr - Oto +70 °C
Storage temperature Tstg - -55to +150 °C
RECOMMENDED OPERATING CONDITIONS
(Ta=0to +70°) )
Parameter Symbol | Conditions MIN TYP MAX Unit
Vce - 45 5.0 55 v
Supply Voltage
Vss - 0 0 0 \
Input high voitage ViH - 2.4 - 6.5 v
Input low voltage ViL - -1.0 - 0.8 v
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DC CHARACTERISTICS
(Vgg =5V £10%, Ta = 0to +70°C)

MSM514256 | MSM514256 | MSM514256 | MSM514256 | MSM514256

Parameter Symbol Conditions A-8A A-1A A-70 A-80 A0 it | Noto

MIN | MAX | MIN | MAX | MIN { MAX | MIN | MAX | MIN | MAX

Output high voltage | VoH | loH=—5.0mA 24 \Vcc| 2.4 Vol 24 |Vegl| 24 |Veg| 24 (Ve V

Output low voitage VoL | loL=4.2mA 0|04 0 04/ 0 04| 0 |04 0 |04V

OV=VI=6.5Y;
I} | all oter pins not |—10| 10 |—10| 10 |—10| 10 |—10| 10 {—10{ 10 | A
under test=0V

Input leakage
current

Output leakage DoyTdisable _ _ _ B B

current Lo OV=VO<55V 10| 10 |—10| 10 |—10| 10 {—10] 10 |—10| 10 | A

Average power RAS, CAS cycling,

supply current* Icct TRe=min — |75 — | 65| — 8| — {75 — | 656 |[mA

(Operating)

Power suppl RAS=Vjy |TTL| -1 2 | — |2 | —-|2 | -2 ]|—}|2

current* (glt)a);\dby) lcc2 | CAS=ViH mA
Douyt=Hz |[MOS| — | 1 | — |1 | = |1 | —=|1]—]1

Average power RAS cycling,

supply current* icc3 | CAS=Vi4 —|75| —|®5| — |8 | — [75] — | 656 |mA

(RAS only represh) trRc=min

Average power RAS cycling,

supply current* (CAS | Iccb | =oc — |75 — |65 — |8 | — 75| — | 66 | MA
before RAS refresh) CAS before RAS

Average power RAS=V|_,

supply current* Icc7 | CAS cycling — |60 — 60| — 75| — |65 — | 60 | MA
(Fast page mode) tpc=min

*Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the

output open.
CAPACITANCE
(Ta =25°C,f =1 MH2z)
Parameter Symbol Conditions TYP MAX Unit
Input capacitance (AO to A8) CiNt - - 6 pF
Input capacitance
(RAS, CAS, WE, OF) Cin2 - - 7 pF
Output capacitance (DQ1 to DQ4) Cio - - 7 pF
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AC CHARACTERISTICS
(Voo =5V +10%, Ta=0to +70°C) Note 1,2,3
MSM514256 | MSM514256 | MSM514256 | MSM514256 | MSM514256
Parameter Symbol A-8A A1A A-70 A-80 A-10 Unit | Note
MIN| MAX |MIN | MAX | MIN | MAX | MIN | MAX |MIN | MAX
Refresh period tRep | — | 8 -1 8 -1 8 -1 8 -1 8 |ms
‘ Random read or write cycle time |(tgc |160| — |190} — |140| — (160} — |190| — | ns
| Read/write cycle time trRwc (215 — |266) — |195| — |216] — [2586| — | ns
Fast page mode cycle time tpc 5| — |66 — |45 — |50| — |55 | — |ns
:;set page mode read/write cycle trwc |10 | — |120] — |100] — |108| — [120] — |ns
Access time from RAS tRac| — | 80 | —|100| - 70 | — | 8 | — | 100 | ns |45
Access time from CAS tcac| - | 25| -3 | -]2 |-|2 | -] 25 |ns|45
Access time fro columu address | tAA — |14 | -1 58 | —| 3| —]40 | —| 5 |ns |46
Access time from CAS precharge tcPA] — | 50 | — | 50 | — | 40 | — | 45 | — | 50 |ns | 4
8_:t§put low impedance time from oz 0| - | o _ 0 _|o _lol = lns! a
‘ Output buffer turn-off delay toFr | O 20 | O 20 { O 20 | O 20 | O 20 | ns
Transition time tr 3|68 |3)|5 {35 |3 |50 |3)]65 |ns|3
RAS prechrge time tgp |70 — |80| — |60| — |70| — |80 | — |ns
RAS pulse width tRAS | 80 | 10000 | 100 | 10000 | 70 | 10000 | 80 | 10000 | 100 | 10000 | ns

RAS pulse width

(Fast page mode cycle only) trasp | 80 {100000| 100 {100000| 70 (100000 80 |100000| 100 100000| ns
RAS hold time tRgH |25 | — 30| — |20| — (20| — |25| - |ns
(CFggt l::::: ar;%?i:rxc!e only) tcp (10 = |10 — |10 ) = 110 = J 10} — |ns
CAS pulse width tCAS | 25 | 10000 | 30 | 10000 | 20 | 10000 | 20 | 10000 | 25 | 10000 | ns
CAS hold time tcsH ({80 | — |00 — (70| — |80| — (100 — |ns
RAS to CAS delay time tRcD |25 | 55 [ 25| 70 |22 | 50 |22 | 60 {25 | 75 |ns | 5
RAS to column address delay time{trap | 20 | 40 |20 | 650 |17 | 35 |17 | 40 {20 | 50 | ns | 6
CAS to RAS precharge time tcRp |10} — |10} — |{10] — |10} — 10| — |ns
Row address set-up time tasR| 0| — 0| —]o0o| —]o] —-]0]| - |ns
Row address hold time tRAH | 15| — |15 — |12] — |12| — |16 — |ns
Column address set-up time tasc| 0| - |O0O| —|O0O| —}O0O| —|{O0O]| — |ns
Column address hold time tcAH| 15| — |20 — |16 — |16 — |20| — | ns
Column address hold time from RAS |tar |60 | — | 75| — |85 — |60| — | 75| — |ns

194



AC CHARACTERISTICS (CONT))
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MSM514256 | MSM514256 | MSM514256 | MSM514256 | MSM514256
Parameter Symbol A-BA A1A A-70 A-80 A0 | Unit |Note
MIN [MAX| MIN |MAX| MIN |MAX| MIN |MAX| MIN [MAX
Column address to RAS qead time {traL | 40 | — |50 | — |35 | — |40 | — |50 | — | ns
Read command set-up time tRcs | O | — | O -lo0o|—-10]—=]101|—-1|ns
Read command hold time tRcH| O |- | O | ~-]O0O|—-—]0|—-—|0]|]—|ns| 8
Write connand hold time from RAS |twcr | 60 | — | 75| — | 55| — |60 | — | 756 | — | ns
Write command set-up time twes{ 0O |- (0| —-—j0]|—-]0}|—-]0{|—=1ns]| 7
Write command hold time twcH| 5| — |20 | — |15 | — |15 | — |20 | — | ns
Write command pulse width twp 15 — {20 | — 15 - 15 — (20| — | ns
Write command to RAS lead time [trwL | 20 | — {25 | — |20 | — |20 | — [ 25 | — | ns
Write command to CAS lead time [tcwi | 20 | — | 25| — (20| — | 20| — | 25| — | ns
Data-in set-up time tps o|-|(o0o}|—-—]0|—-—]0|—-—}10]|—|ns
Data-in hold time toH 5| -2 — |15 | — |15 | —|20| — | ns
Data-ds hold time from RAS tbpHR |60 | — | 75| — |85 | — |60 | — |75 | — | ns
CAS to WE delay tcwp |55 | — |65 — |50 | — {50 | — |60 | — | ns | 7
RAS to WE delay tawp | 110 | — [135| — |100| — |10 | — [135| — | ns | 7
Column address to WE delay time [tawp | 70 | — | 85| — | 65| — |70 | — |8 | — |ns | 7
::?:fesg:ga%m'd time tRRH |10 | — |10 | — |10 —|10|~-{10|-|ns| 8
g\%tgefcﬁz ;eTté‘)’p time tcsR (10| — (10| - |10~ |10|~]10]-|ns
:‘,ﬁ:\ss 'Sez:: QLA"S’) time tcHR |30 | — |30 | — |30 | — |30 | - |30 |- |ns
gﬁ:rgzve delay fron RAS tRec |10 — (10| - |10 -|10]|-]10]|-]ns
(Refesn coumer 1o tPT | 40 | — | 80 | — |40 | — |40 — |50 |~ |ns
CAS precharge time tcteNn (O — (15| — (10| —-[10|—- |15~ |ns
RAS hold time reference to OE tROH |20 — |20 | — |20 — |20 | — |20 | — | s
Access time from OE toEA | — |20 | — |25 | — |20| — |20 | — |25 | s
OE delay time tobE | 20| — | 25| — |20| — |20 | — | 25| — | ns
Elfnt-(;f? Z:;;utput guffer toez | 0 |20 | O [ 25| 0 20| O |20 | O |25 | ns
OE command hold time togH | 20| — |25 | — |20 | — |20 | — | 25| — | ms
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Notes:

196

1

An initial pause of 100 us is required after power-up followed by any 8 RAS cycles
(Example: RAS only) before proper device operation is achieved.

The AC characteristics assume at tT =5 ns.

ViH (min) and V| (max.) are reference levels for measuring of input signals. Also, transi-
tion times are measured between V| and V).

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

Operation within the tgcp (max.) limit insures that tgac (max.) can be met. tgcp (max.)
is specified as a reference point only; if trcp is greater than the specified tggp (max.)
limit, then access time is controlled exclusiveiy by tcAc.

Operation within the trap (max.) limit insures that trac (max.) can be met. trap (max.)
is specified as a reference point only; if tgap is greater than the specified tgap (max.)
limit, then access time is controlled exclusively by taa.

twcs. tcwb. tRWD and tAwD are not restrictive operating parameters. They are includ-
ed in the data sheet as electrical characteristics only; if tywcs 2 twcs (min) the cycle
is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; it tcwp 2 tcwp (min), trwp = trwp (min) and tawp =
tawp (minJ), the cycle is read/write cycle and the data out will contain data read from
the selected cell; if neither of the above sets of conditions is satisfied the condition of the
data out (at access time) is indeterminate. ’

Either tRrH or tRcH Must be satisfied for a read cycle.
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READ CYCLE
& TN N — 4 -
o 0 TN oo YON e XZZZZZTTTTTTTTITIX
w I e T NI
* I, 777777 T T,
* o Don't Care
WRITE CYCLE (EARLY WRITE)
= — e -
eI v
v TN e Koo KIZZ7TTTTTTTTTTTT7X
w i TN T T T T
L
® T T T T T T T 7T 77777777,

DQ1 ~DQ4 “H”
ViL -

1
'DHR
t, 1
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Valid Data-in
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WRITE CYCLE (OE CONTROL WRITE)

IV o cre N\
CAS \\;:r: 'RAD R}CD‘ \ :1?25_8’4 \_
o = TN o KON soom XTI TTTTTTTTTT7
——
w T T T TTTTT 7T 7T,

'OEH

& W 7777

'0ED

'Ds
B

L

‘oH
bar ~0as [ vaiavaain X'/ /// /[ /[ [/ /[ [/ [/ [/ /
moon‘lCare
READ/WRITE CYCLE
tRWC
'RAS 'RP
RAS :‘H \ 'R '{ (' tcRP| \—
v | 'csH
'c'_n_P. | 'RSH r
s Vm- —\ | tcas —r\
VIL-_{‘S_R— ;'_?:H "A.SE} \ ICA.:
s as Column ///////////////f/ﬂ(
'RAD tcwbp tcwi
'RWD L 'RwiL
WwE ::[': 1AA = tawp - Z
v 'oe,\r
& WL N ‘oo
'cac toez | 'os|| 'oH
'RAC ==
0Q1 ~ DQ4 ;:;gr: — X Yaha Data Valid Data-in / / / / / / ///
Don't Care
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FAST PAGE MODE READ CYCLE

'RASP 'rp
aas Vi _\ ‘AR
viL - 3 - 1/ " lcre
PC RSH =
t I}
CRP trRCD icp
== VIH- i t t tcA
cas v:f-f FAD CIAS cAs |, tcas \
tASR 'CsH - 'RAL
—t==~ |'raH 'asC |lcaH 'asC| | tcaH 'ASC | ['CAH
e Biad il S
AV -
A0 - A8 V::‘ Row Column Column Column /////%
'RCS 'RCH 'RCs | || trcs tRCH
WE VW7 7f
{ 22 'AA RRH 4 o
loEA toEA " toea
5 VIH-7 /
o W 777 7T77TTIIN | 77777 777N 7077777
ViL- / / ! Z/ / k }] /
tcac uq‘:F 'CAC OFF cac _'gfr
'RAC l0EZ toLz '0EZ oLz l0EZ
_ VoH - DX Valid Vahid Vahd
0Qt ~DQ4 VoL ~ Data-out Data-out Data-out
oLz m Don't Care
FAST PAGE MODE WRITE CYCLE (EARLY WRITE)
'RASP 'RP
— V|- ‘AR \
RAS L - \ % tae )\
MW
\ . tpc 'RSH
CRP RCD tcp
. - t 'cA ca
N c/las );::\ cas — | lcas
IL - |
tASR ICSH __, y tRAL
1« "TRAR TasC |_'CAH tasc || tcam asc| | tcan
RO~ A8 UH™ R Col Column Col
v|L - ow olumn olum olumn
'RAD |
twes
twes 'WCH 'WCH twes WG
t t
we V- W We twp
WE Vi /
'os| | 'on 'os | | lon _"o_s_i 'DH
_ VIH ™ ::i i / :& Valid Valid Valid / /////f
DQ1 ~DQ4 ViL - Data-in Data-in Data-in ,/
'DHR
Don't Care
OE |= |Don't Care
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FAST PAGE MODE WRITE CYCLE(OE CONTROL WRITE)

tRASP tRP
s Uy ——
tcSH tec tRsH tcrP
‘crP{| — tacp tons |- tcp
tcAS tcas
v
CAS l'['_ . f
'A_Si :%H \ tcwi| tasc||cAH  tcwi| AscC tcAH
: AS CAH
|
| ao-ag (7 /N Row ’Il covumni///////Reorum//// 1/ Reorums XU/ ////111///
'—_AR—J twp twp 'RL‘CWL
_ V|
W o I ]//'777777 /
tweR ' twp
tOEH tOEH tOEH
o oo X o N
o b I s o oo | [
toeD toep t0ED DH
'DHR ]

Vin- 777777;77‘7‘7777777 ALI VALID VALIDK{C:fff:f
DQ1~DQ4 m 2 DATA DATA

m Don’t Care
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FAST PAGE MODE READ/WRITE CYCLE

'RASP
1
AAS VH 'ﬂ\*———wﬂ .
ViL - RP
'csL RS
H
[ [ I
RCD cAS tcas - CRP
Cas Vm~ 'RAD /
Vie - RAH :
t tCAH 1 RAL
t . t 1
ASR, lﬁfrc. ASCL tcan tASC ['cAH
U
Vigy -
AO —~ A8 V:f- Row’X Column l:o|umn& /// %lum‘ //// ////
l tRWD i) ) ' tRWL
res. ‘cwo g tcwp 'cwbp t
"B f towL cwL
ane VIH -
WE v - Z S tAWD \L_H/ {AWD F{ tAWD \d['
i {ROH WP
toEA twp tOEA twel OEA !
f— 4 .
— Vg~
3 VH
I s
AA OED cPA \oED CPA OED
t ! {CAGH 1
CAC toEZ ‘CAC ] CAC] rl
'RAC L AA_ | toEZ tAA FﬁEZ
I T -
t ' 1
“ D§ toH 1l‘?s ng)H 'ps| | DH
‘ L
oo ~oas Y10~ S g 0.0 Qorh w p———
. n ¥ il
cLz cLz cLz
_.‘_?'_
V/,‘ Don't Care
RAS ONLY REFRESH CYCLE
'rc
'rP
'RAS.
_ Vg
RAS M \ /
Vi -
'cRP 1=1-Yo}
J—— VIH_
CAS
\_/
tASR | | 'RAH
[y
I
- -
[ /| Don'tCare
Notes: WE, OE = Don't Care
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CAS BEFORE RAS AUTO REFRESH CYCLE

‘RC
'rp 'RAS 'RP
RAS \\//:r: trpc \ 'RPC
'cPN | (!CSR 'CHR
ww_ T /
"E).F‘F
DQ1 ~DQ4 58’:: {L OPEN
Notes: WE, OE, AO ~ A8 =Don't Care
HIDDEN REFRESH READ CYCLE
'RC 'RC
'RAS tRP tRAS tpp
R — \ \_
'crRP 'RCD 'RSH 'CHR
=/ | / \
ASR 'RAH 'CAH
sl .0, =D I A
‘Rt —l tRAL I'u—l-BR—H-
W A L
|

tOEA
SN, Y (I,

tcAC || tore

thag e hel4
DQY ~DQ4 zg’: - | Valid Data-out }
m Don't Care
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HIDDEN REFRESH WRITE CYCLE

= PR \
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oo 00 0 TTTTX e X7 TTTTITTTTTTTIITIITIT
! tDHR
Don't Care
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CAS BEFORE RAS REFRESH COUNTER TEST

READ CYCLE

DQ1 ~DQ4 vOH
oL -

‘RP

WRITE CYCLE
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w L on 7
" 464606090046656446/ > LT
toLz toE2 L;:_ toFF
wes t I

WL

/77//[/////[

pQt ~pa4 VH”

_VH

DQ1 ~DQ4

® //Z////////////////////////////777///
3]

ViL -

READ/WRITE CYCLE

Vi/oH-

VisoL -

7T W——
- c4[///79@£/////7772: gs'“.gg
{72 oontcare el Data-in
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