OKI Semiconductor
MSM51C464A

65,536-Word « 4-Bit DYNAMIC RAM

DESCRIPTION

The MSMAICAA4A is a new generation dynamic RAM organized as 65.536-word » 4.bit. The
technology used to fabricate the MSMB51C464 A is OKT's CMOS silicon gate process technology. The
device operates at a single 5V power supply. Its 1/C Pins are TTL compatible.

FEATURES

* Silicon gate, triple polysilicon CMOS, 1-transistor memory cell

* 65,536-word x 4-bit erganization

» Single 5V power supply, 110% tolerance

* Input:  TTL compatible

¢ Dutput:  TTL compatible, tristate

* Refresh: 256 cycles/4ms

* Fast page maode, read modify write capability

* TAS before RAS refresh, Hidden refresh, RAS-only refresh capability

= Package :
18-Pin 300mil FlasticDIP  (DIP18-P-300)
18-Pin 290mil Plastic QF] (QFT18-P-R290 TEDEC AB Type)
20-Pin 400mil Flastic ZIP  (ZIP20-P-a0()
PRODUCT FAMILY
Family Access Time (Max) ,Grﬂlﬁ‘_ Time: Power Dissipation
o | thac| taa | toac | toea  Mind  Operating {Max)| Standby (Max.)
MSM51C464A-70 70ns | 35ns | 20ns | 20ns 14005 357.5mw
MERIG1 C464A-B0 3ns | 40ns - 20ns | 20ns 180ns 32 Smw 11mW
MM CABAA-10 100ns| S0ns - 25ns | 2505 @ 190ns 247 Smw
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MSMS51C464A
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol _ Rating Linit
_\.fu_lt_age un Any Pin Relative to Vas Wr -1.0t0 74 W
Shon Girgit Output Currant los 50 mA
Power Dissipation Py* 1 W
Gperating Temparature Topr Oto 70 *C
Storage Temperature Tatg -h5 to 150 3 €
* Ta=25"C
Recommended Operatong Condilions Ta =010 70°C)
Parameter Symbol Min. Typ. Max. Unit
Ver 4.5 5.0 55 ¥
F 5 e
| OWEr Suh Dhir Valtage Ves 5 0 a v
Input High Uurtagg_ VIH 24 — 6.5 W
Input Low Yoitage Vi -1.0 —_ 03 Y
Capacitance W = 5V + 10%, Ta = 26°C, = TMH2)
Parameter Symbol Typ. Mox. Unit
Input Capacitance (A0 - A7) G — & pF
Inpt Capachtance (RS, TAS.WE, T Cikz - 7 pF
Qutput Capacitance (DQT - DO4) Cio — i 7 pF
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DC Characteristics (Vog = 5V = 10%, Ta = 010 70°C)
MSM MSK M&M i
Parameter Symbol Gondition S1C464A- 70| S1CAGLA-G0) SICHEAA-10| it} Note
: Min. [Max.| Min. [Max,| Min. Max. L
Qutput High Voltage Vo | lon = -5.0mA 24 [ Voo | 24 | Vg | 24 [ Vgg | V
Output Low Yoltage VoL |loL=4.2mA D104 0 |od4] 0 ind| v
| POV =V = 6.aY ; :
Input Leakage Gurrent . Iy | All other pins notunder | —1¢ | 10 | -10 | 10 | 1. 10 | uA
i test = OV
: Doy disahle !
Output Leakage Gumrent ho : OV € Vg < 5.5V -16 | |9 [ -10 10 | uA
Average Power Sopply | RAS, CAS eycling ’ If
Carrent {Operatinp) lece ! tre = Min. - ] B — & |— & ! mA | 1
Power Supply Current | : RAG, CAS =iy — {3 | —185]|— & __-! mA | 1
(Standby) | " RIgTASv -0V | — 2 | — |2 |— 7 |wA| 1
Average Power Supply . RAS yciing E
Gurrent | lggg GRS =Vw — B | — |55 | — 45 |mA| i2
(RAS-only Refresn) | | tng = Min. |
Average Power Supply | RAS tyeling, i .
Gurrent (GAS Before 1 Igeg | CAS before — | B8 | — |55 | — 45 |mal -2
RAS Retragh) "TIAS sefresh
Avarage Power Supply RAS = ¥ i
Gorrent ;7 . RS cyeling, — |60 | — |50 | —|40|maj -3
{Fast Page Mods} tpg = Min,
IWotes: 1. Specified vahues are obtained with the catput open.

2. Address can be changed less than one time while RAS =V,

3. Address can be changed less than one time while CAS =V,
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AC Characteristics {1/2)

(Voo =5V 2 10%. Ta= 010 7Q°C) Note 1,2, 3

M5M MSM MSM
Parameter Symbol |S1G464A-70 | B1C464A-80 | 51C464A-10] Unit; Note
) Min. | Max. | Min, : Max. | Min. | Max.

Refresh Period ) tper — 4 - d — 4 ms
Random Read or Write Cycls Time . thr 140 - — | ®0 | — 190 | — | ns
Read modidy Write Cycle Time | 16— |25 | — 1255 | — |

Fast Page Moda Cycle Time teg % i — 50 — | 55 — | nos

Fast Paga bods oad Madily WriteCyda Time | temww | 100 | — 1 105 | — [ 120 | — | ns

Access Time from RAS trar: — | W — |8 | — |1 [ns 456
Access Time from TAS e | — | 20, — |20 | — 1 25 [ ns | 45
Aocess Time from Golumn Address e | — | 3 | — | 40 50 | ns | 4.8
Access Tims fram GAS Precharge topa -~ | 40 | — | 45 | — | 50 tns| 4
Qutput Low Impedanca trom CAS 1ciz g | — | O — [ 0| —{m| 4
Dutput Buffer Turn-off Delay i 0 |20 | @ | 20 | O | 20 |ns
Transition Tima iy 3 | 50 | 3 ' 80| 8 | 50 |ns 7
RAS Precharge Time tRp B | — | 0 — | 80 | — | ms

‘RAS Puise Width thas | 70 [10000] 80 10,000| 100 10000 ns |

FAG Pulss Width (Fast Page Mode Cycte Only) | taase | 70 100,000 80 100000] 100 [100.000 ns .

RAS Hold Time they | 20 | ~ |20 - — | 25 | — |nms

TS Precharge Yoot {Fast Page Mods Cycla Onlvt | fep 10 — 10 — 10 ~— | ns

CAS Pulse Width _ toas | 20 110000| 20 (10000 25 |10.000| me

TAS Hold Time ey | 70 ] — | 80 | — 100 | — | ns

RAB 10 GAS Delay Time thep | 20 | 50 | 22 [ 60 | 25 | 75 |ns | §
RAS te Golumn Address Delay Time tap | 15 | 35 { 17 | 40 | 20 - 56 | ns | B
TAS to FIAG Precharge Time g | 10 | — |10 | — 10 —|m

Row Address Set-up Time TASF G — 0 —_ 0  — | ns

Row Address Hold Time tRAH W | — | 12— 11 — . 08 .
Coluimn Address Set-up Time tast 0 | — | 0§ — 140 — S

Golumn Address Hold Time o - 165 | — | 15| — | 2 | — ms

Column Addrass Hold Time from RAS tm | 5% | — | B0 | — |75 | — :ms

Column Address to FAG Lead Tims . | B | — | 0] — 50| — s

Read Command S&t-up Time jlites 0 — 0 — 0 — | s

Read Cammand Hold Time e | 0 ] — — |0 || = |ns| 8
Write Command Hold Timg fromBAS | twgp | 55 | — | 60 | — 1 75 | — | ms

}ﬁ.l'rite command Set-up Time Twcs- ] —_ 1] - 0 —_ | = q
“Write Gommand Hald Time tweH B | — 15 | — | 20| — | ns

Write Command Pulse Width twp | 15 —_ 15 - 20 — | ns

Write Cammand 1o RAG Lead Time _ t'ﬁwl_ 20 —_ 20 o 28 — | ns

Wiite Command 1o A3 Lead Time oWl M — | — | % — |ns

e mmanaama AL R
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AC Charactaristics (2/2) (Vg = 5V £ 10%. Ta= 010 76°C} Noto 7. 2. 3
MSM MSM MSM |

Parameter . Symbol |S1C484A-70 | §10464A-80| 51C464A-10 | Unit | Note

B} : Min. | Maow. | Min. | Max. | Min. | Mex. |
Data-in Set-up Time _ts | 0l —=To [ —JTol - "mlio
Data-in Hold Time ' o B | — | B8] =20}t — 6! 10
Data-in Hold Time from RAS thn | 55 | — | B0 ! — | 5 | — 'nms
TAS to WE Delay wp | 50 ¢ — |50 f — [&0 ] — ms| 9
RAS to WE Delay ey 100 — [0} — |5 — ns| 9
Golurmn Address to WE Delay Time TAWD 65 - 0| — | 8 | — r s | 9
Read Command Hold Tiwe Reference b FAS | tran M — 10| — 10| — ns| &
RAS to TAS Set-up Tina (CAS Bolore BB} | tesn | 10 — & 10 | — | 10 | — 1s
FIAS to TAS Hold Time (CAS Before FITS) ik | 30— 130 | — |30 | — ns
TAS Active Delay from BAS Precharge | tasc | 10 — ' 16 | — | 10 | — s
CAS Precharge Time (Refresh Counter Tast) traT 40 — _41]' 1 = B0 — s
TAS Precharge Time toen 10 — 10 _— 15 — 0
FAS Hold Timg Reference to OE 1 thou 0 — "W | —1wW] — s :
Access Time from BE tqu; | = L — | | — | 25 ns -
GE Delay Time toep 200 — 2| — |2 | — [
OF to Data Ouiput Buffer Turn-ofl Delay | toez 0 ;2 0 | 20] 0 25 ns
E Commang Hold Time toen | 20 | — 2| — % | — ns
Notes: 1. Aninitial pause of 100us is required after power-up followed by any 8 RAS cycles

[

{Example: RAS-only refresh) before proper device aperation is achieved.
The AC characteristics assume tt =5ns.

Vi (Min }and Vi (Max.) are reference levels of input signals for timing measurement.
Transition times (b7} are measured between Vigg and V.

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

Operation within the tg o (Max.} limit insures that tg 4 - (Max.) can be met, trep Oax)
is specified as a reference: point only; if tep Is greater than the specified tpen (Max.)
limit, then aceess ime is controlled exclusively by toa g

Cperation with the tg 4 o (Max} limit insures thatty s 0 (Max } can be met, trap (Max.)

is specified as a reference point only; if tgap 15 preater than the specified tpan {(Max.)
limit, then access time is controlled exclusively by ta 4.

torr (Max) detines the tine at which the ouput achieves the open dreuit condition and
is not referenced to output voltage Jevels.

Either tygry and tgey must be satisfiad for a read cycle.
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9. bwes towns lRwD and tawy are not restrictive operating parameters. They are
included in the data sheet as clectrical characteristics only; if twes = tywes (Min) the
cycle is an early write cycle and the daka out will remain open circuit(high impedance)
throughouttheentire cycle;if toyp2town (MInL. trwo 2tRwD OVin.) and EswoEtawn
{Min.}, the cycle is a 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.

10. These parameters are referenced to CAS leading edge in an early write eycle.
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TIMING WAVEFORM
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Fast Fage Mode Read Cycle
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Fast Page Mode Read Modify Write Cycle
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GAS Before RAS Auto-refresh Cycle
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Hidden Refresh Write Gycle
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CAS Before RAS Refresh Counter Test Cycle
RS 5‘\ - __tf: - L
ol ;:\ = ,R'[
Read ;rc:lﬂl : V RE L . tm:; , — tagh
e o / W T
toLr toEz I‘.Z.’]_DFF
DQ1 - BOd “gf: Dpen V—@K Valld Data-aui[ }k
Write Cycle s - _
w o | iy,
T gy ///////ﬂ
Read Mudiiy_Writu Cycle Ltnﬂsi L.-.. F

Vin -
OF ViL -

DO - DQ4 3‘-’0*

1 1
‘‘‘‘‘‘

e

AR
ez [

LA -

TS

2
L., r bt
]
D
Datg-n I

"Hoorl’


http://www.pdffactory.com

