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54AC/74AC125 ¢ 74ACT125
Quad Buffer with TRI-STATE® Outputs

General Description Features
The 'AC/’ACT125 contains four independent non-inverting B Icc reduced by 50%
buffers with TRI-STATE outputs. m Outputs source/sink 24 mA

m 'ACT125 has TTL-compatible outputs

Ordering Code: see section s

Logic Symbol Connection Diagrams
Pin Assignment Pin Assignment
JEEE/IEC for DIP, SOIC and Fiatpak for LCC

8o — D1 - < s B, NC A NC O
L V0 Ag— —Vec BEOEEE
Ao =S EN 8, —2 13 5,

B — vl—o, o3 125,

Ay —b D4 1
B, — M 5 ' 10 %
SR =0, B Ay

2 6 9
B 0] —B;

37 vl—o ano—Z 8 o
Ay —b 3 3

TL/F/10692-1 TL/F/10692-2 13 K 02 NC Bz
TL/F/10682-3

Pin Names Description
An By Inputs
Cn Outputs

Function Table

Inputs Output
H = HIGH Voltage Level
A, By On L = LOW Voltage Level
L L L Z = HIGH Impedance
X = Immaterial
L H H
H X Z
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Absolute Maximum Ratings (ote 1)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.
Supply Voltage (Vi)
DC Input Diode Current (ly)
Vi = —0.5V
Vi = Vgg + 0.5V
DC Input Voltage (V|)

DC Qutput Diode Current (iok)

—0.5Vto +7.0V

—20mA
+20mA

—0.5VioVge + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vo)
'AC

'ACT
Input Voltage (V)
Output Voitage (V)

Operating Temperature (Ta)
74AC/ACT
S54AC/ACT

2.0Vto 6.0V
4.5Vto 5.5V

OVioVee
OVto Vg

—40°Cto +85°C
—55°Cto +125°C

Vo = —-0.5V —20 mA -
Minimum Input Edge Rate (AV/At]
Vo = Vgg + 0.5V +20mA "AC Devicpes 9 ( )
DC Output Voltage (Vg) ~0.5Vto Ve + 0.5V V|n from 30% to 70% of Vg
DC Output Source Voo @ 3.3V, 4.5V, 5.5V 125mV/ns
or Sink Current (lo) 50 mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current 'ACT Devices
per Output Pin (Icc or Ignp) +50 mA V|N from 0.8V to 2.0V
Storage Temperature (TgTg) —-65°Cto +150°C Vec @ 4.5V, 5.5V 125mV/ns
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those valuss beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for 'AC Family Devices
74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
V) A —585°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
Viy Minimum High Level | 3.0 1.5 2.1 2.1 2.1 Vout = 0.1V
Input Voltage 45 | 225 3.15 3.15 3.15 \" orVgg — 0.1V
55 | 275 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 09 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 v orVegg — 0.1V
55 | 275 1.65 1.65 1.65
Vor Minimum High Level | 3.0 | 2.99 29 29 2.9 lout = —50 pA
Output Voltage 45 | 449 4.4 4.4 4.4 A
55 | 5.49 54 54 5.4
*ViN = ViporViy
3.0 2.56 2.4 2.46 —12mA
45 3.86 3.7 3.76 \ IoH —24 mA
55 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 louTt = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 v
55 | 0.001 0.1 0.1 0.1
"VIN = ViLorViy
3.0 0.36 0.50 0.44 12mA
45 0.36 0.50 0.44 \ loL 24 mA
55 0.36 0.50 0.44 24 mA
| i =
IN Maximum Input 55 +0.1 1.0 +10 pA | V1= Voo, GND
Leakage Current

*All outputs loaded; thresholds on input associated with output under test.

4-61

148




125

DC Characteristics for ’AC Family Devices (continued)

74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
v) —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
loz Maximum TRI-STATE VI(OE) = V.. VI
Current 55 +0.5 +10.0 +5.0 »A | VI = Ve, Venp
Vo = Voo, GND
loLp +Minimum Dynamic 55 50 75 mA | Voip = 1.65V Max
lohp | Output Current 55 —50 -75 mA | Voxp = 3.85V Min
lcc Maximum Quiescent VIN = Voe
Supply Current 5.5 4.0 80.0 40.0 RA or GND
‘tMaximum test duration 2.0 ms, one output loaded at a time.
Note : |y and ic @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vge.
Icg for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 74ACT
Vee Ta = i
= +25° it: tions
Symbol Parameter V) Ta 25°C —40°C to +85°C Units Condition
Typ Guaranteed Limits
ViH Minimum High Level 4.5 1.5 2.0 2.0 v Vour = 0.1V
Input Voltage 55 1.5 2.0 2.0 orVec — 0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Vout = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVgg — 0.1V
Vo Minimum High Level 45 4.49 4.4 4.4 v lout = —50 A
Output Voltage 5.5 5.49 54 54
TVIN = ViLorViy
4.5 3.86 3.76 v | —24 mA
55 4.86 476 OH —24mA
VoL Maximum Low Level 4.5 0.001 0.1 0.1 v lour = 50 pA
Output Voltage 55 0.001 0.1 0.1
*ViN = ViLorViy
45 0.36 0.44 v | 24 mA
55 0.36 0.44 oL 24mA
N Maximum Input Leakage Current 5.5 0.1 +1.0 pA V| = Vgg, GND
loz Maximum TRI-STATE Vi=ViLViH
+ +
Current 5.5 +0.5 +5.0 RA Vo = Voo, GND
lcet Maximum [cc/Input 55 0.6 1.5 mA V| = Voo — 2.1Vi
loLo TMinimum Dynamic 5.5 75 mA VoLp = 1.65V Max
loHD Output Current 55 -75 mA | Voup = 3.85V Min
Ico Maximum Quiescent Vin = Vee
Supply Current 55 4.0 400 HA or GND

*All outputs loaded; thresholds on input associated with output under test.
‘tMaximum test duration 2.0 ms, one output loaded at & time.
tMay be measured per the JEDEC Alternate Method.
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AC Electrical Characteristics: see Section 2 for Waveforms @
74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* = o, Fig.
Symbol Parameter v(“:;; Té _ :: 5'? to +125°C to +85°C Units Ng
L=30p CL = S0pF C = 50pF -
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.3 1.0 6.5 9.0 1.0 10.0 s 2.3.4
Data to Output 5.0 1.0 5.5 7.0 1.0 7.5 ’
tPHL Propagation Delay 3.3 1.0 6.5 9.0 1.0 10.0 ns 2.3 4
Data to Output 5.0 1.0 5.0 7.0 1.0 7.5 !
tpzH Output Enable Time 3.3 1.0 6.0 10.5 1.0 11.0 ns 2.5
5.0 1.0 5.0 7.0 1.0 8.0
tpzL Output Enable Time 33 1.0 75 10.0 1.0 1o o 06
5.0 1.0 5.5 8.0 1.0 8.5
tpHz Output Disable Time 33 1.0 75 10.0 1.0 105 05
5.0 1.0 6.5 9.0 1.0 9.5
tpLz Output Disable Time 3.3 1.0 7.5 10.5 1.0 1.5 ns 2.6
5.0 1.0 6.5 9.0 1.0 9.5
*Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
AC Electrical Characteristics: see Section 2 for Waveforms
74ACT 74ACT
Ta = —40°C
= = + v
Symbol Parameter v((‘:;; 1;‘; -5 : 50: to +85°C Units :‘:
L= 0P CL = 50pF -
Min Typ Max Min Max
tpLH Propagation Delay 5.0 1.0 6.5 9.0 1.0 10.0 ns 2.3,4
Data to Output
tpHL Propagation Delay
Data to Output 5.0 1.0 7.0 9.0 1.0 10.0 ns 2-3,4
tpzH Output Enable Time 5.0 1.0 6.0 8.5 1.0 9.5 ns 2-5
tpzL Output Enable Time 5.0 1.0 7.0 95 1.0 10.5 ns 2-6
tPHZ Output Disable Time 5.0 1.0 7.0 85 1.0 10.5 ns 2-5
tprz Output Disable Time 5.0 1.0 7.5 10.0 1.0 10.5 ns 2-6
*Voltage Range 5.0 is 5.0V +0.5V
Capacitance u
Symbol Parameter AC/ACT Units Conditions
Typ
CiN Input Capacitance 4.5 pF Voo = OPEN
o [ issipati =
PD ower.Dissmataon 450 oF Vee = 5.0V
Capacitance
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