SN5409, SN54LS09, SN54S09,
SN7409, SN74LS09, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983 - REVISED MARCH 1988

¢ Package Options Include Plastic ‘‘Small

Outline’” Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic
DIPs

¢ Dependable Texas Instruments Quality and

Reliability

description

These devices contain four independent 2-input
AND gates. The open-collector outputs require
pull-up resistors to perform correctly. They may
be connected to other open-collector outputs to
implement active-low wired-OR or active-high
wired-AND functions. Open-collector devices are
often used to generate higher VoH levels.

The SN5409, SN54LS09, and SN54S09 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
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SN5409, SN54LS09, SN54S09,
SN7409, SN74LS09, SN74509
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)
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Rasistor values shown are nominal /;7
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply valtage, Vo (see NOte 1) oo . L. e A%
Input voltage: 09, ‘SO0 .. .. i e e e e e 55V
LSO L e e e e e e e 7V
Off-state OULPUL VOIAGE . . .ttt it e e e it e et et et e e e e e e e e e 7V
Operating free-air temperature range: SNB4“ ... ... . ... . e -55°Cto 125°C

ST

Storage temperature range

NOTE 1 Voltage values are with respect to network ground terminal.

... 0°Cto 70°C

—65°C 10 150°C
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SN5409, SN7409
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5409 SN7408
UNIT

MIN NOM MAX [ MIN NOM MAX
Ve Supply voltage 45 5 5.5 4.75 5 5.25
V|H High-level input voltage 2 2
ViL Low-ievel input valtage 0.8 0.8
VoH High-level output voltage 5.5 5.5 v
lgL Low-level output current 16 16 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS § MIN TYP$ MAX | UNIT
Vik Vec=MIN,  [j=—12mA —15 | v 2
10n Voo =MIN,  Vig=2V, VOH =55V 0.25 | ma
Vot Vee=MIN, v =08V oL = 16 mA 02 04| Vv »
m Voo =MAX, V=55V 1| ma 8
h Voo = MAX, V=24V 40 | ua S
TR Vee = MAX, V=04V ~1.6 | mA 8
IcCH Ve = MAX, V=45V 1 21 | ma -
lecL Ve =MAX, V=0V 20 33| ma I;
t For conditions shown as MIN or MAX, use the appropriate value specified undar recommended operating conditions,
t All typical values are at Voo = 5 V, T4 = 25°C.
switching characteristics, Voc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | uNIT
{INPUT} {OUTPUT)
tPLH 21 32 ns
AorB Y Ry =400 f2, CL=15pF
PHL 16 24 ns
NOTE 2: Load circuits and vaoltage waveforms are shown in Section 1.
i
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SN54LS09, SN74LS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS09 SN74LS09
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 5625 v
VIH High-level input voitage 2 2 v
ViL Low-level input voltage 0.7 0.8 v
VoH High-level output voltage 5.5 5.5 A
lgL Low-level output current 4 8 mA
Ta  Operating free-ar temperature - 55 125 [¢] 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN541.509 SN741.509
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP} MAX MIN TYP$ MAX
2 VK Vee = MIN, Iy == 18 mA -15 -15 \
10H Vec=MIN,  Vig=2V, voy=55V 0.1 0.1 | mA
- Voo =MIN, V| =MAX, Ig_ =4mA 025 04 025 04
Voo A\
'—_I Vee=MIN, Vi =MAX, Ig_=8mA 035 05
o Iy Voo =MAX, V=7V 0.1 0.1 | mA
o® H Vee = MAX,  vy=27V 20 20 | wA
g- I Vec=MAX, V=04V -04 -04 | ma
8 IccH Vee = MAX, V=45V 24 48 24 48 | ma
lceL Vee = MAX, V=0V 44 88 44 88| mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating cond tions
t Al typical values are at Ve = 5 V. T4 = 25°C.
switching characteristics, Ve = 5 V, Ta = 256°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT!
T 20 35
PLH AorB v R =2k, Cy = 15pF i
tPHL 17 35 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1
i
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SN54S09, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54509 SN74509
UNIT
MIN ANOM MAX [ MIN NOM MAX
Veg  Supply voltage 45 5 5.5 | 4.75 5 526 v
V|4 High-level input voltage 2 2 \Y
ViL Low-level input voltage 08 [oX:] A
Vowr Hign-level output voltage 55 55 Vv
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP}{ MAX | UNIT
Vik Veg =MIN, 11 =—18mA 12| v 2
1oH Voo = MIN, ViH=2V, 0.25 | mA
VoL Vee=MIN, V| =08V, 05 | v 3
I Voo =MAX, V(=55V 1| ma Q
"] Veg = MAX, Vy=271V 50 uA g
L Voo SMAX, v =05V -2 | ma (]
IccH Voo =MAX, V=45V 18 32 | mA |
tecL Vee = MAX, Vv|=QV 32 57 | mA t
t For conditions shown as MIN ar MAX, use the appropriate value specified under recommendsd operating conditions.
1 All typical values are at Ve = 5 V, T = 25°C.
switching characteristics, Vo = 5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH 6.5 10 ns
RL =280 2, CL=180F
tPHL 6.5 10 ns
Aor B Y
PLH 9 ns
R =280, C| =50 pF
tPHL 9 ns
NOTE 2- Load circuits and voltage waveforms are shown in Section 1.
T {l’
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INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



