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National
Semiconductor

541.S244/DM74LS244 Octal TRI-STATE®
Buffers/Line Drivers/Line Receivers

General Description " Typieal lou (eink curreng

These buffers/line drivers are designed to improve both the 74LS 24 mA

performance and PC board density of TRI-STATE buffers/ ® Typical Ign (source current)

drivers employed as memory-address drivers, clock drivers, 5418 12 mA

and bus-oriented transmitters/receivers. Featuring 400 mV 74LS —15:mA

of hysteresis at each low current PNP data line input, they ® Typical propagation delay times

provide improved noise rejection and high fanout outputs ylp propag 05 Y

and can be used to drive terminated lines down to 1330. nvertmg . 105 ns
Noninverting 12 ns

Features | Typical enable/disable time 18 ns

& TRI-STATE outputs drive bus lines directly - Ty,"n'\f::t;‘;‘”e' dissipation (enabled)

B PNP inputs reduce DC loading on bus lines

Noninverting 135 mwW
m Hysteresis at data inputs improves noise margins

Connection Diagram

Dual-in-Line Package
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TL/F/8442-1
Order Number 54LS244DMQB, 54LS244FMQB, 54L5244LMQB,
DM74LS244WM or DM74LS244N
See NS Package Number E20A, J20A, M20B, N20A or W20A

Function Table

Inputs Output
G A Y
L L L
L H H
H X 4

L = Low Logic Lavel
H = High Logic Level
X = Either Low or High Logic Level
2Z = High Impedance
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Absolute Maximum Ratings (note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.

Note: The “Absolute Maximum Ratings” are those values
beyond which the safely of the device cannot be guaran-
tead. The device should not be operated at these limits. The

rest

Supply Voltage v parametric values defined in the “Electrical Characteristics”
Input Voltage 7v table are not guaranteed at the absolute maximum ratings.
Operating Free Air Temperature Range The “Recommended Operating Conditions” table will define
54LS —55°Cto +125°C the conditions for actual device operation.
DM74LS 0°Cto +70°C

Storage Temperature Range —-65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter 5415244 DM74LS244 Units
Min Nom Max Min Nom Max

Vece Supply Voltage 4.5 5 5.5 475 5 525 \
ViH High Level Input Voltage 2 2 v
ViL Low Level Input Voltage 0.7 0.8 v
loH High Level Output Current —12 -15 mA
loL Low Level Output Current 12 24 mA
Ta Free Air Operating Temperature —55 125 0 70 °C

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)

Typ
Symbol Parameter Conditions Min (Note 1) Max Units
Vi Input Clamp Voltage Vee = Min, [j = —18mA -15 v
HYS Hysteresis (Vr4+ — V1_) Voc = Min 0.2 04 v
Data Inputs Only
VoH High Level Output Voltage Ve = Min, Vg = Min DM74
2.7
ViL = Max, Ioy = —1 mA
Vee = Min, Vi = Min 54L.8/DM74
Vit = Max, loy = —3 mA 24 3.4 \'
Vge = Min, Viy = Min 54.S/DM74 2
V|L = 0.5V, loy = Max
Vou Low Level Output Voltage Vece = Min loL = 12mA | 54LS/DM74 0.4
ViL = Max loL = Max | DM74 05 v
Vi = Min oL '
lozH Off-State Output Current, Ve = Max Vo =27V 20 A
High Level Voltage Applied | Vy_ = Max H
lozL Off-State Output Current, ViH = Min Vo = 0.4V —20 A
Low Level Voltage Applied ¥
Iy Input Current at Maximum Vce = Max V| = 7V (DM74) 0.1 mA
Input Voltage V) = 10V (54L8) ’
hy High Level Input Current Voo = Max V=27V 20 pA
liL Low Level Input Current Vee = Max V| = 0.4V -0.5 —200 pA
los Short Gircuit Output Current | Vo = Max (Note 2) 548 —50 —225 mA
DM74 —40
Icc Supply Current Vcc = Max, Outputs High 13 23
Outputs Open Outputs Low 27 46 mA
Outputs Disabled 32 54

Note 1: All typicals are at Vcg = 5V, Tp = 25°C.
Note 2: Not more than one output should be shorted at a time, and the duration should not excesd one second.
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LS244

Switching Characteristics at Vcc = 5V, Ta = 25°C (see Section 1 for Test Waveforms and Output Load)

Symbol Parameter Conditions 54LS Max DM74LS Max Units

tPLH Propagation Delay Time CL = 45pF 18 18 ns
Low to High Level Output R = 6670

tPHL Propagation Delay Time CL = 45pF 18 18 ns
High to Low Level Output RL = 6670

tpzL Output Enable Time to Cp = 45pF
Low Level RL = 6670 30 30 ns

tpzH Output Enable Time to CL = 45pF
High Level R, = 6670 3 z ns

tpLz Output Disable Time CL=5pF
from Low Level R = 66702 2 2 ne

tPHZ Outputl Disable Time CL=5pF 18 18 ns
from High Level Ry = 6670

tpLH Propagation Delay Time CL = 150 pF 21 ns
Low to High Level Output RL = 6670

tpHL Propagation Delay Time CL = 150 pF 22 ns
High to Low Level Output RL = 66702

tpzL Output Enable Time to CL = 150 pF 33 ns
Low Level R = 6670

tpzH Output Enable Time to CL = 150 pF 26 ns
High Level R = 667Q

Note: 54LS Output Load is C = 50 pF for tpiH, tpML, tpzL and tpzp.
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