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SN54HC133, SN74HC133
13-Input Positive-NAND Gates

These devices contain a single 13-input NAND gate. They perform the Boolean functions in positive

logic: Y = AsBeCeD+E*F+GeH¢l*J*K+L*M or Y = A+B+C+D+E+F+G+H+[+J+K+L+M

The SN54HC133 is characterized for operation over the full military temperature range of -55°C to
125°C while the SN74HC133 is characterized for operation from -40°C to 85°C.
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SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES
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SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature range’

-05Vt7V
+20 mA

Supply voltage, VcC
Input clamp current, Ik (V] < 0 or V| > Vcc]

Qutput clamp current, Igg (Vo < O or Vg > Vcc +20 mA
Continuous output current, Ig (Vg = OtoVgg) - oo oo R R SRR +25 mA
Continuous current through Vec or GND pins . . . . ... ... . i ianinnainanns +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ............... 300°C
Lead temperature 1,6 mm {1/16 in) from case for 10 s: D or N package ............... 260°C

Storage temperature range

2 1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratlrlgs
only, and functional operation of the device at these or any other diti b d those indi under “rec ded
I conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device rahablh:y
O ; s
2 recommended operating conditions
@] SN54HC133 SN74HC133
w MIN_ NOM MAX | MIN NOM MAX | T
U Ve Supply voltage 2 5 <] 2 5 6 '
[4+] Ve = 2V 1.5 1.5
s. Vi High-level input voltage Voo = 45 WV 3.18 3.15 v
(2] Ve = BV 4.2 4.2
8 Vec =2V 0 0.3 0 0.3
Vi Low-level input voltage Vee = 45V Q 0.9 ] 0.9 Vs
Vec =6V 0 1.2 0 1.2
V| Input voltage ] Vee 2] Ve v
Vo  Output voltage ] Vee ] Vee \i
Veg = 2V 0 1000 0 1000
1t Input transition (nse and falll times | Vg = 45V [¢] 500 0 500 ns
Voo = 6V [¢] 400 o] 400
Ta Operating free-air temperature -55 125 - 40 85 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
= 25°C SN54HC133 | SN74HC133
PARAMETER TEST CONDITIONS Vee W T WAX | N MAX | MIN MAX UNIT
2V 1.9 1.888 1.9 1.9
Vi = Viqor Vil lgH = —20 A 4.5\ 4.4 4499 4.4 4.4
VoH BV 5.9 5.999 5.9 5.9 v
Vi = Vigor Vi, lol 4 mA 45V | 398 430 3.7 3.84
Vi=Viqor V. lgy = -52 mA 6V | 548 580 5.2 5.34
2v 0.002 0.1 01 0.1
Vi = Vigor Vi, oL = 20 pA 45V 0.001 0.1 0.1 01
VoL 6V 0.001 0.1 0.1 0.1 v
Vi=ViHer Vil loL = 4 mA 4.5V 017 0.26 0.4 0.33
Vi=ViHor Vi loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
Iy V) = VecorQ Y +0.1 100 + 1000 + 1000 nA
Ice Vi=Veecor0.lg =0 6V 2 40 20 A
Cj 2w 6V 3 10 10 10 pF
5,784 Texas W2
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SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Ci. = 50 pF (see Note 1)

N

PARAMETER FROM TO vee Ta = 25°C SNS4HC133 | SN74HC133 UNIT

{INPUT) {OUTPUT) MIN  TYP MAX | MIN MAX | MIN MAX
2y 70 150 225 190

tpd Any Y 456V 16 30 45 38 ns
6V 13 26 38 33
2V 38 75 110 95

1 Y 45V 8 15 22 19 ns
6V 6 13 19 16

| ng I Power dissipation capacitance I No load, Ta = 25°C I 24 pF typ |

MNOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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