BIPOLAR MEMORY DIVISION

MAY 1982

54/74L5301 (O.C))

_256-BITTTL RAM (256 x 1)

DESCRIPTION

The 54/74LS301 is a Read/Write memory
array which features an open collector out-
put for optimization of word expansion in
bused organizations. Memory expansion
is further enhanced by full on-chip address
decoding, 3 chip enable inputs and PNP in-
put transistors,whichreduceinputloading.

rhe additional feature of output blanking
during Write (Do terminal “H”) permits Do
and Dy terminals to share a common /O
line to reduce system interconnections.
These devices have fast Read access and
Write cycle times, and thus are ideally
suited in high-speed memory applications
such as cache, buffers, scratch pads,
writable control stores, etc.

The 54/74L.S301 is available in both the
commercial temperature range (0°C to

ABSOLUTE MAXIMUM RATINGS

+ 75°C) and the military temperature range
(—55°C to +125°C). They are specified as:
N74LS301F or N for the commercial tem-
perature range, and S54LS301F, G, or W for
the military temperature range. Military
products are available as fully processed
to Mil-Std 883 Level B or Level C; specify
either 883B or 883C.

See page 4-9 for Truth Table, Timing Dia-
grams, Test Circuit and Waveform.

FEATURES

* Address access time:
N74LS301: 40ns max
$54L.8301: 70ns max

* Write cycle time:
N74LS301: 25ns max
S54LS301: 60ns max

* Power dissipation: 0.98mW/bit typ
¢ Input loading:
N74LS301: —100xA max
$54L5301: —2504A max

¢ Output bianking during Write
¢ On-chip address decoding

* Schottky clamped

* TTL compatible

APPLICATIONS

¢ Butfer memory

* Writable control store
+ Memory mapping

¢ Push down stack

* Scratch pad

PIN CONFIGURATIONS

F, N, W PACKAGE

A1} 16} Vee
a2 | 15| A2
eei [ 3| 14] A3
cez [ 4] 13 | Din

ces[s | 12| WE
Dour [ 6 | 1] a7
A7 ] 10] A6

anp[8 | [0 | a5

TOP VIEW

Order Numbers:

F=Cerdip N74LS301F or N74LS301N
Nz Plastic S54LS301F or S54L8301W

W = Flat Pak

G PACKAGE

PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
Vin Input voltage +55 vde
Output voltage Vdc
Vourt High (open collector) +5.5
Temperature Range
Ta Operating °C
N grade O0to +70
S grade ~55t0 +125
Tsta Storage -65to +150 °C
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Order Number:
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G = Leadiess

Signetics

4.7



BIPOLAR MEMORY DIVISION

MAY 1982

256-BIT TTL RAM (256 x 1)

54/74LS301 (O.C.)

DC ELECTRICAL CHARACTERISTICS N74LS301: 0°C s Ta< + 75°C, 4.75V < Vg £5.25V
S54L8301: —55°C=Ta= +125°C, 4.5V =Vc =55V

N74LS301 S54LS301
PARAMETER TEST CONDITIONS
Min Typ' Max Min Typ' Max UNIT
Input voltage? \
ViL Low Vge = min 0.85 0.8
Vi High Ve = max 2.0 2.0
Vig Clamp3 Ve =min, y= — 18mA -12 -1.2
Output voltage Vee = min \%
Voo Low® JoL = 16mA 0.45 0.50
Input current? Voe = max
e Low Vi =0.45V ~ 100 - 250 A
(I High Vig=27V 25 25
Output current
lowk Leakage® Vip =2V, Vo =5.5V 40 50 pA
toc Vee supply current® Ve = max 50 70 50 100 mA
Capacitance Ve =5.0V pF
Cin Input Vin=2.0V 5 5
Cout Output Voyt=2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=2700, R2=1KQ, C_= 15pF
N74L8301:0°C<Ta= +75°C, 4.75V =V =5.25V
854L.8301: —55°C<Ta=< +125°C, 4.5V =V <55V
N74LS301 $54LS301
FRO u
PARAMETER TO M Min | Typ' | Max | Min | Typ'| Max NIT
Access time ns
Taa Address Output Address 30 40 30 70
Tee Chip enable Qutput Chip enable 15 25 15 40
Teo Disable time Output Chip enable 15 25 15 40 ns
Two Valid time Output Write enable 30 40 30 55 ns
Setup and hold time ns
Twsa Setup time : 0 -5 10 | -5
Twna Hold time Write enabie Address o l-s 10 |_5
Twso Setup time . , 25 15 40 15
Toio Hold time Write enable Data in o |-5 10 | -5
Twsc Setup time ’ == 0 {~5 10 [ -5
Toc Hold time Write enable CE o l-s 10 |-5
Pulse width ns
Twe Write enable® 25 | 15 40 | 15
NOTES
1. Al typical values are at Vo =5V, Ta +25°C.
&. All voltage values are with respect to network ground terminal.
3. Test each input one at a time.
4. Measured with a logic low stored and Vi applied to CE, CE2 and CE3.
5. Measured with a logic high stored. Output sink current is supplied through a resistor to V.
6. Measured with Vyy applied to CE?, GE2 and CE3.
7. Duration of the short-circuit shoutd not exceed 1 second.
8. I is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V,

and the output open.

©
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Minimurn required to guarantee a Write into the slowest bit.
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BIPOLAR MEMORY DIVISION

MAY 1982

256-BIT TTL RAM (256 x 1)

54/74L5301 (0.C))

TRUTH TABLE
MODE CE* WE Pour
WE Din 54/745301, 54/74LS301 82516/L516 B2S17/LS17
Read 0 1 X Stored Stored Stored
data data data
Write “0” 0 0 o 1 1 1
Write ‘1" 0 0 1 1 0 0
Disabled 1 X X 1 Hi-Z 1
*40" = All CE inputs low; “1" = One or more CE Inputs high.
X =Don't care.
TIMING DIAGRAMS
READ CYCLE WRITE CYCLE
+3 +3
ADDRESS 15V ] ]
)( o ADDRESS }( 15V X1 5V o
0" STORED Twso TwHA
VoH - e +3
L %"5" 41" STORED Vou D }@ g - 18V ov
Taa Twsc w=f TwHo 3
Address Access Time CHIF ENABLE 18V ;‘1-5V o
[_— v s Ty, ——o ~t—— Tiyp — o= TWHC 4] .3
cmrzmrsyﬁ"s" i ov WRITEENABLE X 15v ;va
Toe - Tco a1 Yo oo P—— ov
L N 1sv ](1.5v " . e Vou
VoL BO 1.8V DN =1
Chip Enable/Disable Times

MEMORY TIMING DEFINITIONS

Tee Delay between beginning of chip  Twup Required delay between end of Twp Delay between beginning of Write
enable low (with address valicl) and Write enable pulse and end of valid enable pulse and when data output
when data output becomes valid. input data. reflects compiement of data input.

Teo Delay between when chip enable Typ Width of Write enable pulse. Twhe Required delay between end of
gfefc;)tr;\tees high and data outputisin Twsa Required delay between beginning Z\::;:nable pulse and end of chip

: of valid address and beginning of )

Tan Delay between beginning of valid Write enable pulse. TwHaA Reguired delay between end of
address (with chip enable low) and T Required delay between beginnin Write enable pulse and end of valid
when data output becomes valid.  WSP equired delay eginning address.

of valid data input and end of Write
Twsc Required delay between beginning enable pulse.

of valid chip enable and beginning
of Write enable puise.

TEST LOAD CIRCUIT AND VOLTAGE WAVEFORM

vec LOADING CONDITION
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Measurements: All circuit delays are measured at the
= + 1.5 level of inputs and output.
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