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Product Specification

ACL Products

FEATURES
+  Qutput capability: 24 mA

+ CMOS (AC) and TTL (ACT) voltage
level inputs

+ 50Q incident wave switching

+ Center-pin V¢ and ground configu-
ration to minimize high-speed switch-
ing noise

* lgc category: SSi

DESCRIPTION

The 74AC/ACT11013 high-performance
CMOS devices combine very high
speed and high output drive compa-
rable to the most advanced TTL fami-
lies.

The 74AC/ACT11013 provides two
separate 4-input NAND gate functions
which are capable of transforming
slowly changing input signals inte
sharply defined, jitter-free output sig-
nals. In addition, they have greater
neise margin than conventional NAND
gates.

PIN CONFIGURATION

AC1 1 01 3: Product Specification

ACT1 1 01 3: Objective Specification
Dual 4-input NAND Schmitt-trigger

QUICK REFERENCE DATA

CONDITIONS TYPICAL
SYMBOL PARAMETER Tamb = 25°C; GND = 0V; UNIT
Vee =50V AC | ACT
to Propagation delay _
to. | AB.C,DIY Gy = S0pF 43 | 80 | ns
Power dissipation L
Cep capacitance,per gate? | | = M2 €1 = 50pF 20 82 | pF
Ci Input capacitance Vi=0Vor Ve 35 3.5 pF
2

lLaton | Latch-up current ggn‘:fadrzc{;“o 500 | 500 | mA
Note:
1. CPD is used to determine the dynamic power dissipation (PD in pW)j:

2 2 .
Pp=Cppx Voo xl+ X (CxNpe ™ x fo) where:

fI = inputfrequency in MHz; €, = oulput load capacitance in pF,

fO =gutput frequency in MHz, VCC = supply voltage in V,

z (CL X VCC2 x fo) = sum of outputs
ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE

14-pin plastic DIP . . 74AC11013N

(300mil-wide) -40°C to +85°C 74ACT11013N

14-pin plastic SO o . 74AC11013D

(150mil-wide) -40°C to +85°C 74ACT110130

LOGIC SYMBOL
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Philips Components—Signetics ACL Products AC11013: Product Specification, ACT11013: Objective Specification

Dual 4-input NAND Schmitt-trigger 74AC/ACT11013

PIN DESCRIPTION FUNCTION TABLE

PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OouTPUT
2,10 1A-2A | Datainputs nA | nB | nC | nD n¥
1,9 1B-28 Data inputs H H H H L
13,7 1C-2C Data inputs L X X X H
12,6 10-2D Data inputs X L X X H
3,5 1¥-2Y | Data outputs X X L X H
4 GND Ground (0V) X X X L H
11 Vee Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
74AC11013 74ACT11013
SYMBOL PARAMETER i Nom Mox i Nom Vox UNIT
Vee DC supply voltage 3.0 5.0 5.5 45 5.0 55 v
V) Input voltage 0 Veo 0 Vee v
Vo Qutput voltage 0 Vee 0 Vee %
AVAY Input transition rise or fall rate 0 100 0 100 ns/vV
Tarb Cperating free-air temperature range -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Voo <8V, Operation batween 2V and 3V is not recommended, but within that range, a device
output will maintain a previously establishedlogic state:

ABSOLUTE MAXIMUM RATINGS?

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage -0.5TO +7.0 v
2 V| < 0 '20
Fic DC input diode current mA
or V> Veo 20
%
' DC input voltage 0510 Ve +05 v
2 Vo <0 -50
lok DC output diode current mA
or VO > VCC 50
Y
° DCoutput voltage -0.5to Vg +0.5 '
DC output source or
| Vog=0toV +
° sink current per output pin ° 0 Vee 50 mA
lee DC Vg current +100
or mA
| anp DC ground current +100
Tsta Storage temperature -65 1o 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mwW
Prot Power dissipation per package .
Plastic surface mount (SO) Above 70°C; derate linearly by 8mW/K 400 mW
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or

any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to absofute-maximum-rated conditions for
extended periods may affect device reliability. :

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Philips Components—Signetics ACL Products AC11013: Product Specification, ACT11013: Objective Specification

Dual 4-input NAND Schmitt-trigger 74AC/ACT11013
DC ELECTRICAL CHARACTERISTICS
74AC11013 74ACT11013
_ o Tamp = -40°C T = +25C Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS | Ve | Tamp = #25°C to +85°C amb =+ 1o +85°C UNIT
v Min | Max | Min | Max | Min | Max | Min | Max
3.0 2.2 22
Positive-going
VI, threshold 45 3.2 32 2.0 2.0 v
55 3.9 39 2.0 2.0
30} 05 0.5
Negative-going
Vi threshold 45 0.8 09 0.8 0.8 \
55| 1.1 1.1 0.8 0.8
30| 03 1.2 0.3 1.2
Hysteresis
av . . . . X . . 0.4 1. v
T {(Vr, - Vo) 45| 04 | 14 | 04 | 14+ 04 | 12 2
55 0.5 186 Q0.5 1.6 0.4 1.2 0.4 1.2
3.0 | 2.10 2.10
v | High-level 45 | 315 315 2.0 2.0 v
input voltage
55 | 385 3.85 2.0 2.0
30 0.90 0.90
Low-level
v
i input voltage 4.5 1.35 1.35 0.8 0.8 \
55 1.65 1.65 0.8 0.8
30| 29 29
loy=-50pA | 45 | 4.4 44 4.4 4.4
55| 54 54 54 5.4
High-level Vi= Vi -
V, gy = -4mA . 2.58 2.48
OH output voltage orV,, |_°H 8.0 v
45 | 394 3.8 3.94 38
IOH =-24mA
55| 494 4.8 4.94 48
lon=-75mA' | 55 3.85 3.85
3.0 0.1 0.1
lo = 50pA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 01
Low-level V=V _
Y lor = 12mA . . .
o output voltage or Viy ot 8.0 36 0.44 v
4, 386 . . 44
lot = 24mA 5 0.44 3.6 0.4
55 3.6 0.44 3.6 0.44
loL = 75mA! | 5.5 165 1.65
I Input leakage current | Vi = Vo or GND 5.5 0.1 0.1 0.1 0.1 HA
Quiescent supply Vi = V¢ or GND,
|
ce current o= OmA 5.5 4.0 4.0 4.0 4.0 HA
Supply current One input at 3.4V,
Al ' i
cc TTL inputs High? other inputs at Vg or 5.5 09 1.0 mA
GND
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vee
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Dual 4-input NAND Schmitt-trigger 74AC/ACT11013

AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V

74AC11013
SYMBOL PARAMETER WAVEFORM Ty, = +25°C Tm;:gc to UNIT
Min Typ Max Min Max
toLn Propagation delay _ i 25 6.4 8.7 2.5 9.7 ns
tPHL nA, nB, nC, nD to nY 2.3 6.5 8.7 2.3 9.9
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74AC11013
SYMBOL PARAMETER WAVEFORM Tom = +25°C TW;;‘%"C to UNIT
Min Typ Max Min Max
Yoy Propagation delay _ ; 20 4.2 6.4 20 7.1
tohL nA, nB, nC, nD to nY 2.0 4.4 6.9 2.0 7.8 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V
74ACT11013
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Tmb;;';c to UNIT
Min Typ Max Min Max
Loy Propagation delay _ ; 1.5 1.5
Ty nA, nB, nC, nD to n¥Y 1.5 1.5 ns
AC WAVEFORMS
nA, nB, nC, nD INPUT Y
Yont Yo
nY OUTPUT Vu
Waveform 1. Waveforms Showing the Input (nA, nB, nC, nD) to OQutput (nY)
Propagation Delays

WAVEFORM CONDITIONS
INPUTS OUTPUTS

VIN =GND to VCCv
AC Vour = VoL to V
VM = 50% Vcc ouT oL OH

Viy = GND 10 3.0V,
ACT V1 = 50% Vg
V=15V
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Dual 4-input NAND Schmitt-trigger 74AC/ACT11013

TEST CIRCUIT

Vec

I

PULSE

GENERATOR | DU
R R
T J— I c L L
Test Circuit
DEFINITIONS

C_ = Load capacitance, 50pF; includes jig i
and probe capacitance
RL = Loadresistor, 500Q
Rr = Termination resistance should be
equal to Zp-of pulse generators
Input pulses: PRR < {0MHz
I, =1t =3ns
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