OKI Semiconductor

MSMS51C256A

262,144-Word x 1-Bit DYNAMIC RAM

DESCRIPTION

The MSM51C256A is a new generation dynamic RAM organized as 262,144-word x 1-bit. The
technology used to fabricate the MSM51C256A is OKI's COMS silicon gate process technology.
The device operates at a single 5V power supply. Its I/O pins are TTL compatible.

FEATURES

* Silicon gate, triple polysilicon CMOS, 1-transistor memeory cell
* 262,144-word X 1-bit organization
* Single 5V power supply +10% tolerance
¢ Input:  TTL compatible
¢ Qutput: TTL compatible, tristate
* Refresh: 256 cycles/4ms
¢ Common I/O capability using Early Write operation
* Fast page mode, read modify write capability
« CAS before RAS refresh, Hidden refresh, RAS-only refresh capability
* Package:
16-Pin 300mil Plastic DIP (DIP16-P-300)
18-Pin 290mil Plastic QF] (QFJ18-P-R290 JEDEC AB Type)

PRODUCT FAMILY

Family Access Time (Max.) Cycle‘ Time Power Dissipation
trac taa teac (Min.) | Operating (Max.)| Standby (Max.}
MSM51C256A-70 70ns 35ns 20ns 140ns 357.5mw
MSM51C256A-80 80ns 40ns 20ns 160ns 302.5mw 11mw
MSM51C256A-10 100ns 50ns 25ns 190ns 247.5mwW
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss VT -1.0tc 7.0 v
Shart Circuit Output Current los 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr 01070 °C
Storage Temperature Tstg -5510 150 °C
*. Ta = 25°C
Recommended Operating Conditions (Ta = 010 70°C)
Parameter Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 v
Power Supply Voltage
pply vottag Vss 0 0 0 v
Input High Voltage ViH 2.4 —_ 6.5 \Y
Input Low Voltage ViL -1.0 — ¢.a v
Capacitance (Voo = 5 £10%,Ta = 25°C, f = IMHZ)
Parameter Symbol Typ. Max. Unit
Input Capacitance (AO - A8, Din) Cint — 4 pF
Input Capacitance (RAS, CAS, WE) Cinz -— 5 pF
Output Capacitance {Dour) Cour -— 6 pF
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MSM51C256A

DC Characteristics

(Ve = 5V + 10%, Ta = 0 to 70°C)

MSM MSM MSM
Parameter Symbol Condition 51C256A-70/51C256A-80.51C256A-10) Uit | Note
Min. | Max.| Min. Max., Min. |Max.
Output High Voltage Vou loH = —5.0mA 24 1 Ve | 24 [ Voo ! 24 | Voo | V
Output Low Voltage Vou lop = 4.2mA 0 |04] 0 |04 0 |04} V
V<V <86.5V;
Input Leakage Current U All other pins not under | -10 | 10 | -10! 10 | =10} 10 | pA
test =0V

Output Leakage Current | 1o 33‘23:2”:5\, 10| 10 [-10] 10 | -10] 10 | pA
Average Power Suppl RAS, CAS ¢yclin
Currer?t(Opera'[ing‘;py foct tae = Min. o iR Dl B R L
Power Supply Current 1 RAS, CAS = Vi — | 3| — | 3| =13 |mA| t
(Standby) “Z  RES,TAS2Vee 02V | — | 2 |— | 2 | = 2 |mA| 1
Average Power Supply RAS cycling
Current lccs | CAS=Viy — |65 | — 1585 — 145 |mA| 1,2
(RAS-only Retfresh) tac = Min.
Average Power Supply RAS cycling,
Current (CAS Before locg | CAS befare | 65| — | 55| — | 45 [mA| 1,2
RAS Refresh) RAS refresh
Average Power Supply RAS =V,
Current lec7 | CAS cycling, — 60| — |50 — |40 |mAl 1,3
(Fast Page Mode) tpc = Min,
Notes: 1. Specified values are obtained with the output open.

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

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

(Veo =5V £10%, Ta=01070°C) Note 1,2,3

_ MSM MSM MSM
Parameter Symbol |51C256A-70 | 51C256A-80 | 51C256A-10| Unit| Note
Min. | Max. | Min. | Max. | Min. | Max.
Refresh Period tReF — 4 — 4 —_ 4 ms
Random Read or Write Cycle Time tre 140 | — | 160 | — [ 190 | — [ ns
Read Modify Write Cycie Time tRmw 165 | — [ 186 | — 1220 | — | ns
Fast Page Made Cycle Time tpe 45 — 50 —_ 55 — | N
Fast Page Mode Read Modify Write Cycle Time|  tprmw 70 — 75 - 85 — | ns
Access Time from RAS tRAC — | 70 | — | 80 | — | 100 | ns |4,56
Access Time from CAS tcac — | 20| — | 20| — | 25 | ns| 45
Access Time from Column Address tAn — 35 — 40 — 5 | ns | 4,6
Access Time from CAS Precharge tcpa — | 40 | — | 45 | — | 50 | ns| 4
Output Low Impedance from CAS tciz 0 — 0 — 0 — | ns
Output Buffer Turn-off Delay torr 0 20 0 20 0 20 | ns 7
Transition Time tr 3 50 3 50 3 50 | ns
RAS Precharge Time trp 60 | — | 70 | — | 80 | — | ms
RAS Pulse Width trag 70 110,000{ 80 |10,000| 100 |10,000| ns
RAS Pulse Width (Fast Page Mode Cycle Only) | trasp 70 {100,000 80 100,000 100 (100,000 ns
RAS Hold Time tRsH 20 — 20 — 25 — ns
TAS Pulse Width (Fast Page Mode Cycle Only) fcp 10 — 10 — 10 — | ns
CAS Pulse width teas 20 10,0000 20 |10,000f 25 |10,000( ns
TAS Hold Time tesH 70| — | 8 | — | 100 — | ns
RAS to CAS Delay Time ) 20 | 50 | 22 | 60 | 25 | 75 [ms | 5
RAS to Column Address Delay Time tRAD 15 | 3 | 17 | 40 | 20 | 50 | ns| 6
TAS to RAS precharge Time tcrp 0] — | 10| —1]10]| — |ns
Row Address Set-up Time tasr 0 - 0 — 0 — | ns
Row Address Hold Time tRAH 10 — 12 — 15 — | ns
Column Address Set-up Time tasc 0 —_ 0 — 0 — | ns
Column Address Hold Time tcaH 18 — 15 — 20 — | ns
Column Address Hold Time from RAS tar 5 | — | 60 | — { 75 | — | ns
Column Address to RAS Lead Time traL 35 — 40 — 50 — | ns
Read Command Set-up Time tres 0 — 0 — 0 — | ns
Read Command Hoid Time tRCH 0 - 0 _— 0 — | ns 8
Write Command Hold Time from RAS tweRr 56 { — | 60 | — | 75 | — | ns
Write Command Se.-up Time twes 0 — 0 — 0 — | ns 9
Write Command Hold Time tweH 15 — 15 — 20 - | ns
Write Command Pulse Width twe 15 — 15 —_ 20 ~— N8
Write Command to RAS Lead Time tRwL 20 — 20 - 25 — | ns
Write Command to CAS Lead Time towL 20 — 20 — 25 — | ns
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AC Characteristics (2/2)

(Ve =5V £10%, Ta=010 70°C) Note 1,2, 3

MSM MSM MSM
Parameter Symbol [ 51C256A-70|51C256A-80| 51C256A-10 | Unit| Note
Min. | Max. [ Min. | Max. | Min. | Max.
Data-in Set-up Time tps 0 — 0 — 0 — | ns 10
Data-in Hold Time tpH 15 — 15 — 20 — | ns | 10
Data-in Hold Time from RAS tDHR 5 | — | 60 | — | 75 | — | ns
CAS to WE Delay towp 20| — |20 — | 25| — {ns| 9
RAS to WE Delay twp | 35 | — | 80 | — | 100} — | ns| 9
Column address to WE Delay Time tawd 10 | — | 40 — | 50 | — [ns| 9
Read Command Hold Time Reference to RAS |  trrH 10 —_ 10 — 10 — | ns 8
RAS to TAS Set-up Time (CAS Before RAS) tesr 30 — 10 | — 0| — | ns
RAS to CAS Hold Time (CAS Before RAS) tcHR 10 — 30 —_ 30 — | ns
TAS Active Delay from RAS Precharge trpe 0| — |10 — 101 — | ns
CAS Precharge Time (Refresh Counter Test) topt 40 e 40 — 50 — | ns
CAS Precharge Time tcpN 10| — 10| — 1| 15| — | ns
Notes: 1. An initial pause of 100ys is required after power-up followed by any 8 RAS cycles

10.

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

Vig Min.) and Vi, (Max.) are reference levels of input signals for iming measurement.
Ttransition times (t1) are measured between Vyy and V.

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

Operating within the tgcp (Max.) limit insures that tgac (Max.) can be met. tgcp
(Max.} is specified as a reference point only; if tpcp is greater than the specified trep
(Max.} limit, then access time is controlled exclusively by tcac.

Operating within the tgap (Max.) limit insures that tgac (Max.) can be met. tgap
(Max.) is specified as a reference point only; if trap is greater than the specified trap
(Max.) limit, then access time is controlled exclusively by tpa.

topr (Max.) defines the time at which the output achives the open circuit condition
and is not referenced to output voltage levels.

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

twes, towp, trwp and tawp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only; if twcs 2 twes (Min.) the
cycle is an early write cycle and the data out will remain open circuit (high
impedance) throughout the entire cycle; if tcwp 2 tcwp (Min)), trwp 2 trwp (Min.)
and tawp = tawp (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.

These parameters are referenced to CAS leading edge in an early write cycle.
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Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle (Early Write)
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MSM51C256A
Fast Page Mode Read Modify Write Cycle
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CAS Before RAS Auto-refresh Cycle
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Hidden Refresh Write Cycle

ms T N 3 /"—\ /S
w o~ YD | Z

o~ WIS, sswe X

Voy -
Vou -

Dour Open

W "H" or "L"



http://www.pdffactory.com

MSM51C256A

OKI Semiconductor

CAS Before RAS Refresh Counter Test Cycle
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