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MNational

Semiconductor
54AC/74AC00 e 54ACT/74ACT00

Quad 2-Input NAND Gate
General Description Features
The 'AC/’ACTO00 contains four 2-input NAND gates. B Icc reduced by 50%

m Outputs source/sink 24 mA
B 'ACT00 has TTL-compatible inputs
® Standard Military Drawing (SMD)
— 'AC00: 5962-87549
— 'ACTO0: 5962-87699

Ordering Code: see section s

Logic Symbol Connection Diagrams
Pin Assignment Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC for LCC
] N By NC Ay NC Oy
Ao & 5 a—4 v BEIGE]
By — 0 2 13
0 By— Az
A( e _ = 3 12 3
! S 0y —5 8,
By — ! 4 1=
Ay — - g = 10,
8, — 2 = _6 9
2 04— B3
;3 — - oNp—L] 85,
3 — 4 3
TL/F/9911-1 TL/R/ge11-3 A3 NC O NC By
TL/F/9911-2
Pin Names Description
An, Bq Inputs
On Outputs
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Supply Voltage (Vco)

DC Input Diode Current (lk)
Vi = —-0.5V

V=

DC Input Voltage (V)

DC Output Diode Current (lok)

—0.5Vio +7.0V

—-20 mA
+20mA

—0.5V 1o Vog + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vo)
"AC
'ACT
Input Voltage (V)
Output Voltage (Vo)

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

2.0Vto 6.0V
4.5Vto0 5.5V

OVtoVee
OV to Ve

—40°Cto +85°C
—-55°Cto +125°C

\\;O i \;0'5:_/ 0.5V ;gg m: Minimum Input Edge Rate (AV/At)
6= vee ™ U m 'AC Devices
DC Qutput Voltage (Vo) —0.5Vto Vg + 0.5V Vin from 30% to 70% of Vg
DC Qutput Source Voo @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) 150 mA Minimum Input Edge Rate (AV/At)
DC Vg or Ground Current "ACT Devices
per Output Pin (icc or Ignp) +50 mA VN from 0.8V to 2.0V
Storage Temperature (TsTc) —65°C to +150°C Vec @ 4.5V,5.5V 125 mv/ns
Junction Temperature (Tj)
CcDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
1o 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
Vee - " Ta = Ta=
Symbol Parameter W Ta = +25°C _55°Cto +126°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level | 3.0 1.5 241 2.1 21 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 v orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 45 2.25 1.35 1.35 1.35 1 orVge — 0.1V
55 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 29 29 2.9 loytr = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 v
5.5 5.49 5.4 54 54
*ViN = ViLorViy
3.0 2.56 2.4 2.46 —12mA
45 3.86 37 3.76 \' loH —24 mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 01 0.1 0.1 louT = 50 pA
Output Voitage 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 0.5 0.44 12 mA
45 0.36 0.5 0.44 v loL 24 mA
5.5 0.36 0.5 0.44 24 mA
N Maximum Input V| = Vgo, GND
Leakage Current 55 +0.1 +1.0 +1.0 RA

*Ali outputs loaded; thresholds on input associated with output under test.
Note: iy and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Ve
Icg for 54AC @ 25°C is identical to 74AC @ 25°C.




DC Characteristics for ’AC Family Devices (continued)

74AC 54AC 74AC
Vee Ta = Ta = . -
= +25° Units Conditions
Symbol Parameter vy | TATTEC | grcto +125°C | —a0°G to + 85°c | U™
Typ Guaranteed Limits
loLp TMinimum Dynamic | 5.5 50 75 mA | Vo p = 1.65V Max
lowp | Cutput Current 55 —50 —75 mA | Voup = 3.85V Min
lcc Maximum Quiescent Vin = Ve
. . 40.0 20. A
Supply Current 58 20 0.0 ” or GND
‘tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Iy and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit € 5.5V Vee.
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
V) A —55°Cto + 125°C | —40°C to +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voitage 55| 15 2.0 20 20 orVee — 0.1V
ViL Maximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 55 15 0.8 0.8 0.8 orVee — 0.1V
VoH Minimum High Level | 4.5 4.49 4.4 44 4.4 v lour = —50 pA
Output Voltage 55 5.49 54 54 5.4
*ViN = ViLor Vi
4.5 3.86 3.70 3.76 v ; —24 mA
55 4.86 4.70 4.76 OH —24 mA
VoL Maximum Low Level | 4.5 | 0.001 0.1 0.1 0.1 v loyt = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
*ViN = ViLorViy
4.5 0.36 0.50 0.44 v | 24 mA
55 0.36 0.50 0.44 oL 24mA
N Maximum Input
+ - + -
Leakage Current 55 £0.1 =1.0 +1.0 pA | V| = Vgo, GND
[ Maxi = -2
cet aximum 55| 06 16 15 ma | V17 Voo — 21V
lcc/Input
loLo tMinimum Dynamic 5.5 50 75 mA | Voip = 1.65V Max
lowp | Cutput Current 55 —50 -75 mA | Voup = 3.85V Min
lec Maximum Quiescent VIN = Veo
Supply Current 55 20 40.0 200 KA or GND

*All outputs loaded; thresholds on input associated with output under test.
‘tMaximum test duration 2.0 ms, one output loaded at a time.
Note: icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics: see Section 2 for waveforms

74AC 54AC 74AC
Ta = —55°C Ta = —40°C
. = +25° Fig.
Symbol Parameter v((\::; 1;‘:‘ _ 502 5 : to +125°C to +85°C Units Ng
L=30p CL = 50pF CL = 50 pF -
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.3 20 7.0 9.5 1.0 11.0 20 10.0 ns 2.3.4
5.0 1.5 6.0 8.0 1.5 8.5 1.5 8.5 ’
tPHL Propagation Delay 3.3 1.5 55 8.0 1.0 8.0 1.0 8.5 ns 2.3.4
5.0 1.5 45 6.5 1.5 7.0 1.0 7.0 !
*Voitage Range 3.3 is 3.3V $0.3V
Voltage Range 5.0 is 5.0V £0.5V
AC Electrical Characteristics: ses Section 2 for waveforms
74ACT 54ACT 74ACT
. _ Ta = —55°C Ta = —40°C
Symbol Parameter vgg Té _ ;:5:: to +125°C to +85°C Units ’:::
L=30p CL = 50pF CL = 50pF -
Min Typ Max Min Max Min Max
tpLH Propagation Delay 5.0 1.5 5.5 9.0 1.5 9.5 1.0 9.5 ns 2-3,4
tPHL Propagation Delay 5.0 1.5 4.0 7.0 1.5 8.0 1.0 8.0 ns 2-3,4
Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CIN Input Capacitance 4.5 pF Vcc = Open
Cpp Power Dissipation _
Capacitance 300 PF Vee = 5.0V




