TOSHIBA MOS MEMORY PRODUCT

8,192 WORD X 8 BIT STATIC RAM . -

N-CHANNEL SILICON GATE MOS TMM2088P 35' TMM2088P-45
TMM2088P-55

DESCRIPTION

The TMM2088P is a 65,536 bits high speed N-channel silicon gate MOS static random
access memory organized as 8,192 words by 8 bits and operates from a single 5-volt
supply. The TMM2088P is features an automatic stand-by mode when deselect by CS1
signal. Thus the TMM2088P is suitable for use in cache memory and high speed storage.
The TMM2088P is offered in a 28 pin standard plastic dual in-line package with 0.3 inchs
width for high density assembly.

FEATURES

» Access Time and Current + Inputs Protected: (All inputs have
Parameter|Access |Operating|Standby Protection against
Part Time | Current |Current static charge.)
Number (MAX.) (MAX.) (MAX.)
TMM2088P-35 [ 35ns 135mA 15mA
TMM2088P-45 | 45ns 135mA | 15mA |[BLOCK DIAGRAM]
TMM2088P-55 | 55ns 135mA 15mA | CLOCK WRECHMGﬂ
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PIN NAMES
A0 v Al2 |Address Inputs [OPERATION MO[@
WE Write Enable Input MODE CS1|cs2| OE { WE |1/01+8 | Power
OE Output Enable Input Write L H * L In Active
CSI, €52 |Chip Select Inputs Read L Bl v |n Out Active
1/01v1/08 |Data Input/Output Standby H | *| * | * [High-z | Standby
Vce Power (+5V) Standby L L * | * | High-Z Active
GND Ground Output Buffer . .
N.C. No Connection Disable L H H H | High-Z Active
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[ MAXIMUM RATINGS|

SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage ~3.5~7.0 \
Vins Vour | Input Output Voltage -3.5~7.0 v
Topr. Operating Temperature 0~ 70 °C
Tstg. Storage Temperature -55~150 °C
Tgolder | Soldering Temperature « Time 260 - 10 °C.sec
Pp Power Dissipation (Ta=70°C) 1.0 W

[D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0+70°C)]

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Veetl.0 \
ViL Input Low Voltage ~3.0% - 0.8 v
Vee Supply Voltage 4.5 5.0 5.5 v

* Pulse Width: 10ns, DC: =-0.5V (Min.)

[D.C. CHARACTERISTICS (Ta=0~70°C, Vcc=5.0V:10%) |

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
I1L Input Leakage Current ViN=0V v 5,5V -1.0 1.0 pA
Ion Output High Current Vog=2.4V -4.0 - mA
IoL Output Low Current VoL=0.4V 8.0 - mA

1 0 Leak c m=VIH or C52=VIL or _Wi=VIL
t — -1. .
L0 utpu eakage Current or DE=V1y, VoUT=0Vn5.5V 1.0 1.0 HA

Isgp | Peak Power-on Current CS1=V¢e, CS2=0V, Igyp=OmA - 30 mA

Isp Standby Current CS1=V1H, IQyT=0OmA - 15 mA

Icc Operating Current CS1=VyiL, IoyT=0mA - 135 mA
[ CAPACITANCE#* (Ta=25°C, f=1.0MHz)] :

SYMBOL PARAMETER CONDITION MAX, UNIT

Cin Input Capacitance Vin=0v 8 pF

Cout Output Capacitance VIN=0V 10 pF

* Note: This parameter is periodically sampled and is not 1007 tested.
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[A.C. CHARACTERISTICS (Ta=0~70°C, VgC=5V+10%)]
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READ CYCLE
TMM2088P-35 | TMMR2088P-45 | TMMR0B8BP-55
SYMBOL PARAMETER UNIT
MIN. MAX.| MIN.| MAX.| MIN. | MAX.
trc {Read Cycle Time 35 - 45 - 55 -
LACC |Address Access Time - 35 - 45 - 55
tcol |CSI Access Time - 35 - 45 - 45
tC02 | CS2 Access Time - 25 - 25 - 30
tog |OE Access Time - 20 - 20 - 25
ton 2;11t:put Data Hold Time from Address 5 _ 5 _ 5 _ e
ange
tCLZ {Output Enable Time from CSI or CS2 0 - 5 - 5 -
tcHz |Cutput Disable Time from CSI or CS2 - 20 - 20 - 20
toLz |Output Enable Time from OE 0 - 0 - 0 -
toyz |Output Disable Time from OE - 15 - 15 - 20
tPU |Chip Selection to Power Up Time 0 - 0 - 0 -
tpp |Chip Deselection to POwer Down Time - 30 - 30 - 30
WRITE CYCLE
TMI'2088P-35 | TMM2088P-45 | TMM2088P—55
SYMBOL PARAMETER UNIT
MIN, | MAX, | MIN. MAX.| MIN. | MAX.
tyc |[Write Cycle Time 35 - 45 - 55 -
tcW |Chip Selection to End of Write 30 - 40 - 50 -
tAS |Address Set Up Time 0 - 0 - 0 -
tywP |Write Pulse Width 25 - 35 - 45 -
tWR |Write Recovery Time 0 - 0 - o - |
tps |Data Set Up Time 15 - 20 - 20 -
tpy |Data Hold Time - - -
tyLZ |Output Enable Time from WE - - -
tyHz |Output Disable Time from WE - 15 - 15 - 20
[A.C. TEST CONDITIONS] Vee
Input Pulse Levels 0.0 3.0V
Input Rise and Fall Time 5ns 5100
Input and Output Reference Levels 2.0V/0.8V 1/0Pin
Output Load Fig. 1 °L= <5000
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[TIMING WAVEFORMS]
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Note:

Dour

1.

WE is High for Read Cycle.

Assuming that €SI Low tramsition or CS2 High transition occurs coin-
cident with or after WE Low transition, Outputs remain in a high

impedance state.

Assuming that CSI High transition or CS2 Low transition occurs coin-
cident with or prior to WE High transition, Outputs remain in a high

impedance state.

Assuming that OE is High for Write Cycle, Outputs are in high impedance
state during this period.

These parameters are specified as follows and measured by using the
load shown in Fig. 1.

a) torzs toLz: twnz .....;.........-. Output Enable Tiu;e

(B) t , t , t eesesssssessseess Output Disable Time
CHZ OHZ WHZ

@ ®
2 015V
High Impedance 1015V High Impedance
015V .
45 — 015V
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DIP 28 PIN OUTLINE DRAWING
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Note: Lead pitch is 2.54 and tolerance is #0,25 against theoretical center
of each lead that is obtained on the basis of No.l and No.28 leads.
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