LS33 LS38

NOR, NAND Buffers With
Open-Collector Outputs

PIN-OUT AND LOGIC DIAGRAMS

Die Size .045 x .052

LS33

QUADRUPLE 2-INPUT NOR BUFFER
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Die Size .045 x .052

LS38
QUADRUPLE 2-INPUT NAND BUFFER
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positive logic: Y = AB

Recommended Operating Conditions

9LS/54LS 9LS/74LS Unit
Min | Nom | Max Min | Nom | Max "
Supply voltage, Vcc (See Note 1) 45 5 55 | 4.75 5 5.25 \
High-level output voltage, VoH 5.5 5.5 \%
Low-level output current, lgL 22 22 mA
Operating free-air temperature, Ta -55 125 °c
NOTE 1: Voltage values are with respect to network ground terminal.
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)
N 9LS/54LS 9LS/74LS
Parameter Test Conditions WMin [ Typ™* | Max | Min | Typ™"| Mex Unit
Vi 2 2 v
Vi 0.7 0.8 vV
Vi Voe=MIN, I;=-18mA -1.5% -1.5 v
lOH Vcc=MlN, V|L=V|Lmax VOH=5.5V 250 250 MA
: lgL=12mA 025| 04 0.25| 04 \%
V, = - oL
oL VeemMIN, - Vin=2V ToL=24mA 035] 05| V
|| Vcc=MAx, V|=7V 0.1 0.1 mA
[IT™ Vee=MAX, Vy=2.7V 20 20 UA
I Vcc=MAX, V|=0.4V -0.4 -0.4 mA
. LS33 1.8 36 1.8 3.6
lecH Vee=MAX, All inputs at OV 1538 0.9 70 0.9 50 mA
lecL Vec=MAX, All inputsat4.5V | LS33 6.9 | 13.8 6.9 1 1.38 mA
LS38 6.0 | 120 6.0 | 12.0

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type.
**All typical values are at

Vgc =5V, Ta=25°C.

Switching Characteristics, V. = 5V Over Recommended Free-Air Temperature Range

Note: AC specification shown

under —55°C and +125°C

are for 9LS devices anly.

All 50pF specifications
are for 9LS devices only.

Parameter -55°C +25°C +125°C Unit
Min | Typ [ Max | Min [ Typ [ Max | Min [ Typ | Max n
Test Conditions: C, = 45pF, R, = 667() (See Figure B, page 2-174)
tpLH 17 25 7.0 17 25 29 37 ns
tPHL 13 22 4.0 9 16 10 17 ns
Test Conditions: C, = 125pF, R_ = 6672 (See Figure B, page 2-174)
tpLH 30 45 32 42 44 56 ns
tPHL 22 36 18 35 15 35 ns
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