MSM514800A/ASL

524,288-Word x 8-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM514800A / ASL is a 524,288-word x 8-bit dynamic RAM fabricated in OKI's CMOS silicon
gate technology. The MSMS514800A / ASL achieves high integration, high-speed operation, and low-
power consumption due to quadruple polysilicon single metal CMOS. The MSM514800A / ASL is
available in a 28-pin plastic SOJ or 28-pin plastic TSOP. The MSMG514800ASL (the self-refresh

version) is specially designed for lower-power applications.

FEATURES

* 524,288-word x 8-bit configuration

* Single 5 V power supply, £10% tolerance

¢ Input  :TTL compatible, low input capacitance

* Output : TTL compatible, 3-state

* Refresh : 1024 cycles/16 ms, 1024 cycles/128 ms (5L version)

* Fast page mode, read modify write capability

* CAS before RAS refresh, hidden refresh, RAS-only refresh capability

& CAS hofore RAG colf_rafrech canahility (G nn\

SLAS DCIOTE IVAS SCil-rairesn \.nrnu'uu] \uL VEIsion,
* PPackage options:
28-Pin 400 mil plastic SOJ (50]28-P400) (Product : MSM514800A / ASL-xx]S)
28-Pin 400 mil plastic TSOP (TSOP28-P-400-K) {(Product : MSM514800A / ASL-xxTS-K)
xx indicates speed rank.

PRODUCT FAMILY
Family Access Time (Max)) Cyele Time Power Dissipation
thac | taa | tcac [ toga | (Min) | Operating (Max.} | Standby (Max,)
MSMS514B00A/ASL-70  70ns[35ns | 20ns | 20ns | 130 ns §05 mwW
MSM514800A4/ASL-80 | 80as [40ns | 20ns | 200s| 150ms 550 mwW 5.5 mw
1.1 mW (SL version)
MSM514800A/ASL-10 {100 ns| 50 ns | 25 ns 25 ns 180 ns - 495 mW )
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MSMS514800A/ASL OKI Semiconducior

PIN CONFIGURATION (TOP VIEW)

vee 1] 28] Vss vee ] © 28] Vs
pai[2] O O @rjoes  ooilz] 27] pas
0az[3] 26] D07 DQ2[3] g DQ7
Da3[4] 25] oos  DaQ3[4] 25] DQ6
0Q4[5] 24] D05 DQ4[5] 24] DaS
NC[6 23] TR wo[g] 23] TAS
WE[7] 22) OF  WE[7] 22 OF
RAS[8] 21] Nc  RAS[E] 21] NC
ASR[9] 20) A8 AgR[g] 20] A8
A0 [10] 19] A7 A0f10] 1] A7
at[1] 18] As ST 18] A6
A2[12 17} A5 A2[12] 17} As
A3[13] 16] A4 A3[13] [16] A4
Ve [14 O O 15] vss Ve [14] 15] Vss
28-Pin Plastic S0J 28-Pin Plastic TSOP
(K Type)
Pin Name Function
AQ - A8, A9R Address Input
RAS Row Address Strobe
CAS Column Address Strobe
DQ1-DQe Data Input / Data Qutput
OF Output Enable
WE Write Enable
Vee Power Supply (5 V)
Vs Ground (0 V)
NC No Connection

Note: The same power supply voltage must be provided to every V¢ pin, and the same GND
voltage level must be provided to every Vgg pin.
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OKI Semiconductor MSMS514800A/ASL

BLOCK DIAGRAM
Timing
RAS Generator -
T — Timing
TAS ! 3 g‘ / Generator
L
1
Write
—N | Column Nl Column Clock |e—— WE
9 1 Address 9 1 Decoders Generator
1/ Buffers / i_ oF
N Output }—
Buffers
Internal /J r/
no-n8 [ | |address |+ .ie.r?:r:,-r!ei!eck mptitirs B Se!légto.r NG | h,” D01 - DQ8
Coun'er appmnivio Input
Buffers
‘sj:> Row J\ o | -
V| Address 1oy Row | }ywos ! | Memory
~y Butters 1/ D& 1 orivers| | Celis
ASR (1 coders | -
Veggo, ———r—

........

Vgg Generater
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MSM514800A/ASL

OKI Semiconductor

ELECTRICAL CHARACTERISTICS

Abscluts Maximum Ratings
Paramater Symbol Rating Unit
Volitage on Any Pin Relative to Vsg Vr -1.0t07.0 v
Short Circuit Output Current log 50 mA
Power Dissipation Pp* i W
Operating Temperature Topr 0to 70 °C
Storage Temperature Tsig -5510 150 *¢
*: Ta = 25°C
Recommended Operating Conditions (Ta = 0°C 10 70°C)
Parameter Symbol Min. Tvp. Max. Unit
Vee 45 50 55 v
Power Supply Voltage
prly Yollag Vss 0 0 0 v
Input High Voltage ViH 24 — 6.5 v
Input Low Voltage ViL -1.0 —_ 0.8 v
Capacitance {Vec =5V £10%, Ta = 25°C, f = 1 MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (AO - A8, A9R) Cint 7 oF
input Capacitance 7 F
(RAS, TAS, WE, OF) Cinz p
Output Capacitance (DQ1 - DQB) Cro 8 pF
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OKI Semiconductor

MSM514800A/ASL

DC Characteristics

{Vee =5V 210%, Ta=

0°C to 70°C)

MSM514800 | MSM514800 | MSM514800
Parameter Symbol|  Condition A/ASL-70 | A/ASL-80 | AJASL-10 |Unit|Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage VoH |lon=-5.0mA 24 Vee 24 Vee 2.4 Vee v
Output Low Voltage VoL [loL=42mA tH 0.4 0 04 0 04 v
o0V<Vi<8.5V,
input Leakage Curremt L |All other pins not -10 10 -10 19 [ 10 10 | pA
under test=0V
DO disable
Output Leakage Current i {10 -10 10 -10 10 -10 10 uA
0V<Vgs55V
Average Power FAS. CAS cveli
. cveling, o L
Supply Current lee T — 110 — 100 — 90 mA [ 1,2
. tre = Min,
(Operating)
RAS, TAS = V) — 2 — z — 2
Power Supply L mAl 1
lccz |RAS, TAS —_ 1 —_ 1 — 1
Current (Standby) P Py Py Py NN
2Vee =LV - ZUUV - £UU _ cuy A 1,0
Average Power RAS cycling,
Supply Gurrent lcca [CAS = ViH — 113 —_ 100 - 90 |mA|[1,2
(RAS-only Refresh) . tre = Min.
Power Supply | mm A :/’IH' 5 5 5 [mA| 1
cCs = VIl - - — m
Current (Standb
y) DQ = enable
Average Power BAS oveli
cycling,
— —_ - —_ mA | 1,2
S}li:lly Currelt lecs CAS before TAS 110 100 90
(CAS before RAS Refresh)
Average Power RAS = Vi,
Supply Current leer 1CAS cycling, - i00 | — 90 —_ 80 [mA (1,3
(Fast Page Mode) tpc = Min.
Average Power tre = 125 us, 14
Supply Current lccig [OAS betore BAS, — 300 | — {30 ! — 300 | upA '5 '
(Banery Backup) tRas < 1 US
Avarama Pruwar
Average Powet
Supply Current RAS<02V,
s lecs — |30 | — 30| — |30 |pAlts5
{CAS before RAS CAS<02V
Self-Refresh)
Notes: 1. Igc Max, is specified as Icc for the output open condition.
2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS =V
4. Vee- u&vsngzo':"»v, -10VsVLs02Vv.
5. SL version.
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MSM514800A/ASL

AC Characteristics (1/2)

B {(Vec =5V £10%, Ta=0°C to 70°C) Note 1,2, 3

MSM514800 | MSM514800 | MSMS514800
Parameter Symbol| A/ASL-70 | AJASL-80 | A/ASL-10 |ypit| Note
Min. | Max. | Min. | Max. | Min. [ Max.

Random Read or Write Cycle Time tre 130 — 150 — 180 — ns
Read Modify Write Cycle Time trwe | 185 - 205 — 245 — ns
Fast Page Mode Cycle Time trc 45 — 50 — 60 - ns
fFast Page Mode Read Modity Wriie taee | 100 — 105 _ 195 _ ne
Cycle Time BER B i T -
Access Time from RAS thac | — 70 — 80 — | 100 | ns | 4,58
Access Time from CFLS icac — 20 — 20 —_ 25 ns | 4,5
Access Time from Column Address taa — 35 — 40 — 50 ns | 4.6
Access Time from TAS Precharge icPa | — 40 —_ 45 — 55 ns 4
Access Time from OE topa | — 20 — 20 — 25 ns 4
Output Low Impedance Time from CAS oz 0 — 0 — 0 — | ns ] 4
CAS to Data Qutput Buffer Tura-off Delay Time | tors | 0 20 0 20 0 25 | ns| 7
OE to Data Output Buffer Turn-off Delay Time | toez 0 20 0 20 0 25 ns 7
Transition Time ir 3 50 3 50 3 50 ns 3
Retresh Period taee | — | 6 | — | 6] — | 16 [ ms
Refresh Period (SL version) taer - 128 — 128 — 128 | ms| 11
RAS Precharge Time e | 50 | — | 60 | — | 70 | — | ns

RAS Pulse Width

thas | 70 |10000| 80 [10,000| 100 |10.000| ns

RAS Pulse Width (Fast Page Mode)

trasp | 70 [100,000) 80 {100,000/ 100 {100,000| ns

AS Hold Time tRsH 20 —_ 20 -— 25 — ns
RAS Hold Time referenced to OF troy | 20 - 20 — 25 — | ns
CAS Precharge Time (Fast Page Mode) 1cp 10 — 10 — 10 — ns
CAS Pulse Width icas 20 10,000; 20 [10,000f 25 (10,0007 ns
CAS Hold Time tesu 70 — 80 — 100 -— ns
TAS to RAS Precharge Time tcrp | 10 — 10 — 10 —_ ns
CAS to RAS Precharge Time tRuep | 40 — 45 — 55 ns

RAS 1o TAS Delay Time

RAS to Column Address Delay Time tRap | 15 | 35 | 15 | 40 | 20 | 50 | ns| 6
Row Address Set-up Time tasm Q _ 0 — Q — ns
Row Address Hoid Time L than 10 — 10 — i5 —_ ns
Column Address Set-up Time tasC 0 -—_ 0 —_ Q — ns
Column Address Hold Time tcaH 15 - 15 — 20 — ns
Column Address Hold Time from RAS taR 55 — 60 — 75 — ns
Column Address to RAS Lead Time thaL | 35 — 40 — 50 — ns
Read Command Set-up Time tags 0 —_ 0 — 0 — ns
Read Command Hold Time tacH a —_ "] — ¢ — ns 8
Read Command Hold Time referenced to RAS | tray 0 — 0 — 0 — ns 8
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OKI Sermiconductor MSM514800A/ASL
AC Characteristics (2/2)
{Veg =5V £10%, Ta=0°C to 70°C) Note 1,2, 3
MSM514800 | MSM514800 | MSMS 14800
Parameter Symbol| A/ASL-70 | A/ASL-80 | A/ASL-10 iunit| Note
Min. | Max. | Min. | Max. | Min. | Max.

Write Gommand Set-up Time itwest O —_ 0 — 0 — ns 9
Write Command Hold Time twon |15 — 15 - 20 — | ns
Write Command Hold Time from RAS twer | 55 — 60 — 75 — | 03
Write Command Pulse Width twp | 15 — 15 —_ 20 -— ns
OF Command Hold Time toen | 20 — 20 - 25 — ns
Write Command to BAS Lead Time taw, | 20 —_ 20 — 25 — ns
Write Command to CAS Lead Time towe | 20 — 20 — 25 —_ ns
Data-in Set-up Time tns 0 — 0 — o — | ns| 10
Data-in Hold Time fouH i5 — i5 — 20 — ng | 10
Data-in Hold Time from RAS tovR | 55 - 60 —_ 75 — | ns
OFE 10 Data-in Deiay Time igep | 20 — 20 — 25 — | ns
TAS to WE Delay Time tewp | 50 — 50 — 60 — ns 9
Coiumn Address io WE Deiay Time tawp | 65 _ 70 — g5 — ns 9
RAS to WE Delay Time twp | 100 | — | 110 — | 135 | — | ns] 9
CAS Precharge We Delay Time tcPwn| 70 — 75 — a0 — ns 9
CAS Active Delay Time from RAS Precharge | trpg | 10 _ 10 — 10 —_ ns
RAS to TAS Set-up Time (CAS before RAS)| tesp | 10 — 10 — 10 — | 58
FAS to TAS Hold Time (TAS before RAS) | tewn | 15 — 15 — | 20 — | ns
TAS Precharge Time (Refresh Counter Test){ tepr | 40 _ 40 - 50 — ns
RAS Pulse Width . 1nn ann 1nn
(m before RAS Seif-Refresh) tRass | 100 | — | 100} — 100 | — sy T
(GAS oatore BES Salt-Retresh) s | 130 | — | 150 ) — ) 180 | — | ns{
?%Hbﬂgenme, Self-Refresh) tws | 80 | — | 60 | — | 70| — | ms | I
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MSM514800A/ASL

OKI Semiconducto
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Notes:
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A start-up delay of 200 us is required after power-up, followed by a minimum of eight
initialization cycles (RAS-only refresh or CASbefore RAS refresh) before properdevice
operation is achieved.

The AC characteristics assume t7=5n
Vin Min) and Vi, (Max.) are reference levels for measuring input timing signals.
Transition times {ty) are measured hatween Vs and ViL.

1
IIes | Cadliel Dovweell ViH

This parameter is measur ircuit equivalent to 2 TTL loads and 100 pF.
Operation within the trcp (Max.) limit ensures that tg ,c (Max.) can be met.
trcp (Max) is specified as a reference point only. If trcp is greater than the specified

trep (Max.) limit, access time is controlied by tcac.

Operation within the tg op (Max.) limit ensures that tp s (Max.) can be met.

traD (Max.) is specified as a reference point only. If tg op is greater than the specified
trap (Max.) limit, access time is controlled by ta 4.

torr (Max.) and togz (Max.) define the time at which the output achieves the open
circuit condition and are not referenced to output voltage levels.

trcH or trrH must be satisfied for a read cycle.

twes, tcwp, tRwDy tawp and tepwp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If twes = twes (Min), the
cycleis an early write cycle and the data out will remain open circuit (high impedance)
throughout the entire cycle. If tcwp 2 tcwp (Min.) , trwp = trwp (MinL), tawp 2 tawp
(Min.) and tcpwp 2 tcpwp (Min.), the cycle is a read modify write cycle and data out
will contain data read from the selacted 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 referenced toCASleading edgein an early writecycle, and to WE
leading edge in an OE control write cycle or a read modify write cycle.

Only SL version.

See ADDENDUM | for AC Timing Waveforms




