OKI Semiconductor
MSM514280/SL

262,144-Word x 18-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM514280/SL is a new generation Dynamic RAM organized as 262,144-word X 18-bit
configuration.

The technology used to fabricate the MSM514280/SL is OKI's CMOSsilicon gate process technology.
The device operates at a single 5V power supply. Its I/O pins are TTL compatible.

FEATURES

» Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell

» 262,144-word x 18-bit organization

* Single 5V power supply, £10% tolerance

e Input:  TTL compatible

¢ Output: TTL compatible, tristate

* Refresh: 512 cycles/8ms, 512 cycles/128ms (SL version)

o Fast page mode, read modify write capability

o TAS before RAS refresh, Hidden refresh, RAS only refresh capability
« CAS before RAS self-refresh capability (SL version)

¢ Package:
40-Pin 400mil PlasticSO]  (SOJ40-P-400)
40-Pin 475mil Plastic ZIP (Z1P40-P-475)
PRODUCT FAMILY
Family Access Time (Max.) Cycle Time Power Dissipation
trac | taa | tcac | toEa (Min.) Operating (Max.) | Standby (Max.)
MSM514280/SL-70 70ns | 35ns | 20ns | 20ns 130ns 935mw 5 SmW/
MSM514280/5L.-80 80ns | 40ns | 20ns | 20ns 150ns 825mwW )
1.1mW(SL version)
MSM514280/SL-10  |100ns| 50ns | 25ns | 25ns 180ns 715mW
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OK1 Semiconductor MSM514280/SL
PIN CONFIGURATION (TOP VIEW)
Ve [1] 40] Vss bart 1] 2] pat2
pat [2] 39 D18 Da13 3] oy
Da2 3] 38 DQ17 Vss [5] 5] oars
D3 [4] 37] pate DQt6 [7] 5] bai?
DO4 [5 36 DO15 D18 [9] v
Vec [6] 35] Vss Vee [11] 12] Di;
pas [7] 34] DO14 D2 [13] T2 bas
DS [8] - 53] pats D4 [15] . ] Vic
pa7 [9] 2z 32) pa12 DQ5 [17 g 8] 005
D@8 [0 2 3] pat 007% g o] bas
Dag [i] 2 [30] Dat0 D9 [21 g 2] e
NG 2 2 s WER 2 o
WE i3 @ 28] UCAS NG (28] & %) 10
RAS [14] 27) OF A1 2] 5 22
NG [i5) 26] A8 A3 29 0l v
o [ig] 55 a7 Vss 1] 2
A1 [i7] 24] A6 A5 [33 3 6
w2 [ig 73] A5 A7 [35) % A6
A3 [19] 22] A4 OF 37 %) UCAS
Vee 20 21] Vss LCAS [39 40] D10
40-PIN 504 40-PIN ZIP
Pin Name Function
AO- A8 Address [nput
RAS Row Address Strobe
TCAS Lower Byte Column Address Strobe
UCAS Upper Byte Column Address Strobe
DQ1-DQ18 Data - Input / Data - Qutput
OF Output Enable
WE Write Enable
Vee Power Supply (5V)
Vss Ground {0V)
NC No Connection
Note: Same power supply voltage must be provided to every Vcc pin,
and same GND voltage level must be provided to every Vgg pin.
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MSM514280/SL OKI Semiconductor
FUNCTIONAL BLOCK DIAGRAM
WE OF
s — Timing
Generator o e
1CAS p{ Controller
jaaias — N Output
UCAS >0 e L $> Bﬁﬁzlr]s
Control
L] Controller 001 - DO
_| Column
9] Address § > Column Decoders g /npul
Buffers ~— Buffers
i H
Internal Refresh Sense Amps 13 Sellggtorﬁs
a-ps O égg;et:? | Contral Clock T
L Input
e P 2 | Buf?ers 2
Zg;’ress :QJL> Row Word Memory —§ DQ10 - DQ18
Buffers S:rc:' Drivers Cells
Output
L - —§> Buffers 9
Vee —_——P
On Chip
Vgg Generator
VSS —_“‘_>
FUNCTIONAL TABLE
Input Pin DQ Pi
—= —— __pu — po— Q Pin Functional Mode
RAS LCAS | UCAS WE OE DQ1-DQ9 | DQ10 - DQ18
H * * * * High-Z High-Z Standby
L H H * * High-2 High-Z Refresh
L L H H L Dour High-Z Lower Byte Read
L H L H L High-Z Dour Upper Byte Read
L L L H L Dour Dout Word Read
L L H L H Din Don't Care Lower Byte Write
L H L L H Don't Care Din Upper Byte Write
L L L L H Din Dy Ward Write
L L L H H High-Z High-Z —
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OKI Semiconductor MSM514280/SL
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vr -10107.0 v
Short Circuit Output Current fos 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr 0to 70 °C
Storage Temperature Tstg -5510 150 °C
*: Ta =25°C
Recommended Operating Conditions (Ta = 010 70°C)
Parameter Symbol Min, Typ. Max. Unit
Pawer Supply Voltage Ve 45 50 55 v
Vss 0 0 0 Vv
Input High Voltage ViH 24 — 6.5 v
Input Low Voltage Vi -1.0 — 0.8 v
Capacitance (Voo = 5V £ 10%, Ta = 25°C, f = 1MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (AQ - A8) Cint — 7 pF
Input Capacitance
- C — 7 F
(RAS, TCAS, UCAS, WE, OF) N2 p
Output Capacitance (DQ1 - DQ18) Cyo — 10 pF
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MSM514280/SL

OKI Semiconductor

DC Characteristics (Vec = 5V  10%, Ta = 0 10 70°C)
MSM514280 | MSM514280| MSM514280
Parameter Symbol Condition /SL-70 /SL-80 /SL-10 | Unit | Note
Min. |Max.| Min. |Max.| Min. |Max.
Qutput High Voltage Vo | lox=-5.0mA 24 Voo | 24 | Voo | 24 { Vee| V
Output Low Voltage Vou loL =4.2mA 0 {04 0 {04} 0 |04 Vv
V<V <B.5V,
Input Leakage Current U All other pins not -10{ 10 [-10} 10 | -10}| 10 | pA
under test = OV
i Disabl
Output Leakage Current | 11 33'3'2322-_5v —10] 10 |10 10 [-10] 10| pA
Average Power e
RAS, |
Supply Current loct tAS_mfcyc'"g — 170 — [ 150 — [ 130 mA | 1,2
(Operating) RC = Vil
RAS, CAS = V| — — —
Power Supply \ bhides Rkl L — f — ? ? mA 1 1
Current (Standby) ccz | RAS, CAS 2 -
Voo - 0.2V — 200 — {200} — |200| pA | 1,5
Average Power RAS = cycling
Supply Current lecs | CAS = Vi — [170| — | 150 — {130 mA | 1,2
(RAS Only Refresh) tre = Min.
RAS = Vi
Power Supply phacs
lges | CAS =V — | 5| —| 85| —1] 5 | mA 1
t
Current (Standby) Dout = Enable
Average power —
RAS =cycling
Supply Current locs | oA ~ [170 | — [150 | — [130| mA | 1,2
(CAS Before FAS Refresh) CAS before RAS
Average Power RAS = Vi
Supply Current tecr | CAS cycling — 1140 — [130| — | 120} mA | 1,3
(Fast Page Mode) tpc = Min.
Average Power tre = 125u8 12
Supply Current logto | CAS before RAS — 1300 — |300) — 1300 pA |,
(Battery Backup) tras < 1us '
Average Power Supply RAS <02V
Current (CAS Before RAS | Igcs WEO — |200| — | 200} — {200 pA | 1,5
Self-refresh) =

Notes:

Specified values are obtained with the output open.

Address can be changed once or less while RAS = Vy;.

Vee-02V <V €65V, -1.0V SV £0.2V.
SL version.
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OKI Semiconductor MSM514280/SL

AC Characteristics (1/2) (Vec = 5V £ 10%, Ta = 00 70°C) Note 1, 2, 3

MSM MSM MSM
Parameter Symbol | 514280/SL-70 | 514280/SL-80 | 514280/SL-10| Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or write Cycle Time tre 130 — 150 —_ 180 — ns
Read Modify Write Cycle Time thmw | 180 | — | 200 | — | 240 | — ns
Fast Page Mode Cycle Time trg 45 — 50 — 60 — ns
Fast Page Mode Read Modify Write Cycle Time; tpamw | 95 — 100 | — 120 | — ns
Access Time from RAS tRAC — | 70 | — | 80 | — | 100 ns 4,586
Access Time from CAS teac — 2 | — |2 | — | 2 ns | 4,5
Access Time from Column Address tan — 35 —_ 40 — 50 ns 4,6
Access Time from OF toea — |2 | — 20| — | 25 | ns 4
Access Time from CAS Precharge tepa — | 40 | — | 45 | — | 55 ns | 4,12
Output Low Impedance Time from CAS toz 0 — 0 — 0 — ns
Output Buffer Turn-off Delay Time tors 0 15 0 15 0 20 ns 7
Tt e D Bt va |0 [ )0l o ]|
Transition Time tr 3 50 3 50 3 50 ns
Refresh Period tReF — 8 - 8 —_ 8 ms
Refresh Period (SL version) tRee — (128 | — (128 | — | 128 | ms 15
RAS Precharge Time tRp 5 | — | 60 | — | 70 | — ns
RAS Pulse Width tras 70 }10,000| 80 |10,000| 100 |10,000{ ns
RAS Pulse Width (Fast Page Mode) trRASP 70 100,000 80 (100,000, 100 {100,000/ ns
RAS Hold Time tRsH 20 — 20 —_ 25 — ns
RAS Hold Time Reference to OF tRoH 20 | — |20 | — 25| — | ns
TAS Precharge time (Fast Page Mode) tep 0 — 110 —110|—1n/| 14
TAS Pulse Width feas 20 |10,000| 20 |10,000{ 25 |10000| ns
CAS Hold Tims tosH 70 | — | 80 | — {100 — | ns
CAS to RAS Precharge Time tcrp 0| — | 10| — |10} — 1] ns 12
RAS to TAS Delay Time tReo 20 50 20 60 25 75 ns 5
RAS to Column Address Delay Time traAD 15 35 15 40 20 50 ns
Row Address Set-up Time tAsR 0 —_ 0 — 0 -— ns
Row Address Hold Time tRaH 10 — 10 — 15 —_ ns
Column Address Set-up Time tasc 0 — 0 — 0 — ns 11
Column Address Hold Time tcaH 15 — 15 — 20 — ns 11
Column Address Hold Time from RAS tar 5 | — | 60 | — | 75 | — | ns
Column Address to RAS Lead Time tRAL 3% | — | 40 | — | 50 | — | ns
Read Command Set-up Time tres 0 — 0 — 0 - ns 11
Read Command Hold Time troH 0 — 0 — 0 — ns | 81
Read Command Hold Time traH 0 - 0 — 0 — | ns 8
Reference to RAS
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MSM514280/SL OKI Semiconductor

AC Characteristics (2/2) (Ve = 5V + 10%, Ta = 0to 70°C) Note 1,2, 3
MSM MSM MSM
Parameter Symbol | 514280/SL-70 | 514280/SL-80 | 514280/SL-10| Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Write Command Set-up Time twes 0 — 0 — 0 — ns | 911
Write Command Hold Time twecH 15 — 15 — 20 — ns 11
Write Command Puise Width twp 15 — 15 — 20 — ns

Write Command Hold Time from RAS twer 5 | — | 60 | — | 75 | — ns

OF Command Hold Time toEH 20| — 20| — | 25 | — | ns

Write Command to CAS Lead Time towe 20 { — | 20 — | 25 | — ns 13
Write Command to RAS Lead Time tRwL 20| — 2| —]2%|— ns

Data-in Set-up Time tos 0 —_ 0 — 0 — ns |10, 11
Data-in Hold Time toH 15 —_ 15 — 20 — ns |10, 11
Data-in Hold Time from RAS tOHR 55 | — | 60 | — | 75 | — ns

OFE to Data-in Delay Time toeD 15| — | 15 — | 20 | — ns

TAS to WE Delay Time towo | 45 | — | 45 | — | 55 | — | nms 9
Column Address to WE Delay Time tAWD 60 | — | 65 | — | 80 | — ns 9
RAS to WE Delay Time thwp | 95 | — | 105 — {130 | — | ns 9
CAS Active Delay Time

from RAS Precharge e | 10 | — | 10 — 10 ] — ons T
RAS to CAS Set-up Time

(CAS Before RAS) tesr 10 — 10 — 10 — ns 1
RAS to CAS Hold Time

(m Before m‘g) tcHR 15 — 15 —_— 20 —_ ns 12
TAS Precharge Time

(Refresh Counter Test) tpr | 40 | — | 40 | — | 80 | — | ns | 14
CAS Precharge Time tey | 10| — | 10| — | 0] — | ns | 14
RAS Pulse Width

(CAS Before RAS Self-refresh) tass | 100 | — | 100 | — | 100 — | ps | 15
RAS Precharge Time

(CAS Before RAS Self-refresh) tps | 130 | — 150 | — 1 180 | — | ons 35
TAS Hold Time

(CAS Before RAS Self-refresh) ts | 50 | — | 60 | — | 70| — | ns | 15
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OKI Semiconductor MSM514280/SL

Notes: 1.

10.

11.

12.

13.

14.

15.

An initial pause of 200us is required after power-up followed by any 8 RAS cycles
(Example: RAS only refresh) before proper device operation is achieved.

The AC characteristics assume tt = 5ns.

Vii(Min.) and Vi (Max.) are reference levels of input signals for timing measurement.
Transition times(t7) are measured between Vi and Vy;..

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

Operation within the trep(Max.) limit insures that ty ac(Max.) can be met.
trep(Max.) is specified as a reference point only: if trcp is greater than the specified
trepMax.) limit, then access time is controlled exclusively by tcac.

Operation within the tgsp(Max.) limit insures that tg sc(Max.) can be met.
trap(Max.) is specified as a reference point only: if trop is greater than the specified
trap(Max.) limit, then access time is controlled exclusively by taa.

torr(Max.) and topz(Max.) define thetime at which the outputachievesthe open circuit
condition and are not referenced to output voltage levels.

Either tgryy and tgcy must be satisfied for a read cycle.

twes tewps trwpand tawpare not restrictive operating parameters. Theyareincluded
in the data sheet as electrical characteristics only: if twcs > twes(Min.), the cycle as an
early write cycle and data out will remain open circuit (high impedance) throughout
the entire cycle: if tcwp 2 tewpMin.), trwp 2 trwpMin.) and tawp 2t AawpMin.), the
cycle is read modify write cycle and 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.

These parameters are referengq to UCAS, LCAS leading edge in an early write cycle
and to WE leading edge in a OE control write cycle or a read modify write cycle.

tasc tcat, tRes tReH, twes, tos, toH, tesr and trpe are determined by the earlier falling
edge of UCAS or LCAS.

tcrp, teHR and tepp are determined by the later rising edge of UCAS or LCAS.
tewe should be satisfied by both UCAS and LCAS.
tepns tep and tepr are determined by the time that both UCAS and TCAS are high.

SL version.
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TIMING WAVEFORM
== R T\
o S RO N -;/
S 00%/////////////////////////1//@//?//////////////////////
w .|
3 WZWM ‘ tCAZOEA y i 7
DQ1 - DQI8 xg:‘: T)pen = %{ﬁw_si?%————
"H* or "L"
Write Cycle (Early Write)
T = R e
TN £/
O/ e /] ’///////////////////////////////////,,
w e e T
® 27///////////////////////////////////// ///////////////////////////////////////////////////////////////4
0Q1 - DQ18 ‘\;::’: DSVand Da:-‘m_"[
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OKI Semiconductor MSM514280/SL

Write Cycle (OE Control Write)

R N o tt : Ut—’\___
e _/ m‘\\ v/
w el s ||

Dat - D18 x:[' : =i

‘H'or "L"

Read Modify Write Cycle
S =N
m A J\\ s _/J:—
o St T s I
=" e

Vi
OE
Vi T ) loen
tcag toez|  tos| | tou
trac ]
DQ1-DQig VoM™ 7%‘ VVVV Valid Data-in
VioL ™ tCqu x. Data-out

"Hor "L
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MSM514280/SL OKIX Semiconductor
Fast Page Mode Read Cycle
- trasp trp
e Vi - ¥ IAR N
RES - N AN
! - tpc tRsH
IEBP. treD tep tep
UCAS Vi~ /|‘ RN\ Lloas toas |4 | loas_ ATF
TCAS Vi ~ tRaD \\; <—fl/ A
| [tcs tRAL
tasr| 1 1 i 1 t t
ran |tasc | fcan CAH asc| | toau
r ot |a—]
ViW - Y ¥ N v
AO - AB Vi - Row _}@{( Column ) Column I Column /A
}g@‘ | | |taos tacy | [tres tReH
WE ViH - 7 W}( X r—
Vie - W ta | 7 taa tan
i ™ topa " tcpa) TRRH
v toea toea toea
— Vn-
o« I 20000 2 |/ 7
tcac llgF_F tcac l_tgﬂ: toag torr
tRAC forz oLz torz toLz fof
Vou - ' Valid ¢ Vaid Valid
o0t -oare V4" O L,
‘H'or'L"
Fast Page Mode Write Cycle (Early Write)
{Rasp tap
— V- tan
RAS v:'f - \ 41 topp
1 - tpe tasH
l.C_R.Fi tReo | tep top
UCAS Vi - _—/r {cas y Rla tcas . — teas
LCAS Vi — _trap_ t\\( J/ \'_7/ \_Erz
CSH e
1SR] [Ton tasc [ toan tasq |toan tasc| | toan
- vy
fowe | towt CWL |
¢ ' t RWL |
| SWCStwen wes) || twen twes [ Twen
wE VH- W twp Twg | twe
WE V||_ - I 4 A 2 %
OF
DQ1 - DQ18
L7242ul) 0018233 227 N
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OKI Semiconductor MSM514280/SL

Fast Page Mode Read Modify Write Cycle

trasp

= V4 - 3 tar
RAS N
Vi - K. 7
tos - tPRMW 1AsH trp
tach 1cAS fcp tcas torp|
UCAS Viu ~ 1RAD \ N |/ ;
[CAS Vi ~ I B
traH N tasg tRAL
tasr e loay r‘c"
Vin -m. I column’ e L
AO-A8y - /‘ ROW Column [Column [Column ///////// %
tRwD tRwL
towt |
N tRes towd fowd o | Lo towo -
we Vi - 7 7 7
WE L _/M tawp &\_J{ tawp &LJ{ tawp &R_a/twp
loea e 10EL e 1A | .[ROH J
= Vi - { i i[ | \ '
OE _
ViL taa toED topa || 1OED tcPAL
teac |toea Toag | |itoF2 ca
tRAC s Ll ton | [tas_| DS, ton taa
DQ1 - DQ18 x""”: Xourfill N @OW N )
oL .
toLz toiz cz
"Hor'L'
RAS-only Refresh Cycle
tre
tras | L
— Vg - J/ L
RSy N t \
RPC
tcrp
UCAS  Viy - { | //////
TCAS VL - W
tasr| | tRaH

w-ss TR o X

tor
DQ1- D18 ‘\j"“: & Open
oL

Note: m, QE="Hor'L" "H' or "L
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MSM514280/SL OKI Semiconductor

CAS Before RAS Auto Refresh Cycle

A tre
tRe taas | tre
JU— V|H - Y ¥ Y
syl ) - N - N
top, | tosp tcHR
UCAS Vi -
LCAS  ViL — 2
torr
Vau-—
DQ1 - DO18 V°”_ Open
oL

Note: WE, D, A0 - A8 = "H" or 'L Hor 'L

Hidden Refresh Read Cycle

tre tRe ,
taas tap thas , Jre
t
ViR-" 3 <—>‘A“ Y
RAS Vi - \< 7/ \-‘
ngg tReD tRsH tchR
UCAS VJH - " tRAD -~ 3 l 4
[CAS WViL ——/ tase \\< /
tsR| | tpan toan
Vi - " Col
AQ- A8 ViL - Row olumn
TRCSF,I tRAL tRRH
— ViH-7
WE 7 taa WW
Vit tRoH
toea
T, 7
OF ViL — / A
tcac tor
taac FloLz 10E2
DQ1 - D18 ng: Open ¢ Valid Data-out

‘Hor'l"
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OKI Semiconductor MSM514280/SL

N el
o Itgf_iﬁ trco trsH torr
oW N I 2
w L - /
I/

| tps foH

[ DR V77 v or L

‘CAS Before RAS Self-refresh Cycle

- o] =
= A

torr

DQ1-DQ1E VO~ Open

VoL -
Note: WE, OF, A0 - A8="H'or 'L" "H'or'L"
SL version
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MSM514280/SL

OK1 Semiconductor

CAS Before RAS Refresh Counter Test Cycle

Vih -
RAS Vi -

UCAS
LCAS

Vin —
Vie -

ViH

AO- A
0-A8 Vit

Read Cycle

K
tcsr

T

tras

fewr  TepT

tRsH

{cas

trp
% \

N

~

tasg

tcaH

Coun Wt{{{///////////////////////////// i

tc

AC

tres
'<->

tRRH
tRoH

Vin

WE
ViL

s 4

[

tRoH

i

taa

ViH

OF
ViL

toea

T

/W/////M

Von -

foLz

torr
toez

DQ1 - DQ18 VoL -

Write Cycle

Vi

WE
ViL

-

Open

—

Valid Data-out

tawL

towt

twes

tweH

twp

g

Vi

OF
ViL

i,

Vi -

DQ1 - DQ18
Vi ~

Read Modify Write

Cycle

1Ds

ton

Open —

Valid Data-in

tawp

fowe |
tawt

towo

Vi -
WE -
ViL

Vih -

OF
o ~

Vion-

DQ1-DQ18
VioL ~

toeA

s/

toiz], teac
Vahd ) Valid
Open ali»o 4, Daitlal n
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