POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
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POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE QUTPUTS
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POSITIVE-NAND GATES AND INVERTERS
WITH OPEN-COLLECTOR OUTPUTS
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor (R ), may be parallelad with other similar TTL

gates to perform the wire-AND function, and simuitansously, will drive from one to nine standard loads _of lts,own
series, When no other open-coiliéctor gates are paralieled, this gaté may bié used to drive ten loads. For any of these
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current {through
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise
above the low leve! even if only one of the paralleled outputs is sinking all the currents.

in both conditions (low and high level} the value of Ry is determined by:

where VR is the voitage drop in volits, and IR is the current in amperes.

high-level (off-state) circuit calculations (see figure A)

The allowable voltage drop across the load resistor (VRL) is the difference between VC applied and the Vpu level
required at the load:
VAL = Vce ~ VOH min

The total current through the foad resistor (i} is the sum of the load currents (I|4) and off-state reverse currents
{loH) through each of the wire-AND-connected outputs:

IRL =71 * 1oH + N » Ij)4 to TTL loads

Therefore, calculations for the maximum value of R would be:

Vee ~ VOH min
nelgH*N - ljK

where 7 = number of gates wire-AND-connected, and N = number of standard loads.

Ry_(max) =

Vee

TTL LOADS

[DaY
—— .1 o

>

Calculation:

lom
:: s ALl )_VCC_VOHm'm
—— L(max - Tom+ N - iy
i

[
_— ‘on " a s-24 28 o . aama
- B p Limax) = 5001 + 0.00012 0.00112
—_
"—_‘) W Vslues shown are for Series 54/74 standard inputs and outputs, For

Nelj4=3-40uA

—_— 'o« \ \/ /  devi In other saries, substitute appropriate values,
=™
Q——J
‘on

n=4
neloH =4 260 LA

FIGURE A—-HIGH-LEVEL CIRCUIT CONDITIONS
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA
low-level (on-state) circuit calculations (see figure B)
The current through the resistor must be limited to the maximum sink current of one output transistor. Note that if
several output transistors are wire-AND connected, the current through R may be shered by those parsliieled
transistors. However, uniess it can be absolutely guaranteed that more than one transistor will be on during low-level
periods, the current must be limited to the recommended maximum IQ|, the maximum current which will ensure that

the low-ievel output voltage, Vo . will be below V) max.

Also, fan-out must be considered. Part of i will be supplied from the inputs which are being driven. This reduces the
amount of current which can be allowed through Ry .

Therefore, the equation used to determine the minimum value of R would be:

Vee — Vou mex

Ri imin) ® —e V>
Lmin) = o apability — N+ Tj
Vee
R
- D 3/ y. Calculstion:
loL LTH

ot ! Ri(min) = —CCYOL Mo
== | Limin) = J5L copabitity — N - Iy,

n R -0 __ g 25 a0 -a0n
::_ ___D_ Limin} = 5016 — 0.00¢8 00112
- N—e— Values shown ars for Serles 54/74 standard Inputs and ocutputs, For .

i devices in other series, substitute the appropriats values,

‘N-ljL=3-1.6mA
\_v_l TCurrent into OFF outputs is negligible at the low logic leval.
MAXIMUM Ig CAPABILITY
OF ONE OUTPUT = 16 mA FIGURE B-LOW-LEVEL CIRCUIT CONDITIONS
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POSITIVE-NOR GATES WITH TOTEM-POLE OUTPUTS
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POSITIVE-NOR GATES WITH TOTEM-POLE QUTPUTS
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POSITIVE-AND GATES WITH TOTEM-POLE OUTPUTS
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POSITIVE-AND GATES WITH TOTEM-POLE OUTPUTS
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POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
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POSITIVE-AND GATES WITH OPEN-COLLECTOR QUTPUTS
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SCHMITT- TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE CUTPUTS
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WITH TOTEM-POLE OUTPUTS

SCHMITT-TRIGGER PUSITIVE-NAND GATES AND INVERTERS
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF '13, 14, AND '132 CIRCUITST

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE HYSTERESIS
u " v

FREE-AIR TEMPERATURE FREE-AIA TEMPERATURE FREE-AIR TEMPERATURE

170 - [ 080 o 850 —r

vec- > cC = veo=5V
3 1o S 039 0 { ad
L T "14,"132

108 ETRIT 3 o= 3 =

3 | 2 047 i o
1
z 188 - z 038 810 —
1 3

188 o085 £ w0

184 3 ose ] £ ™

163 £ om :+_ 780

102 7 om >
E 161 } 1 7
5 Lo C)

100 080 750

7 80-75 O 25 S0 75 100 128 75 80 -2 0 26 B 75 100 126 7 60 26 O 25 S0 76 100 125

Ta~Free-Alr Tempersturs—°C

TA~Free-Air Tempersture—"C

TA—Free-Air Tempersture—"C

FIGURE 1 FIGURE 2 FIGURE 3
“3 “1a,'132
DISTRIBUTION OF UNITS DISTRIBUTION OF UNITS
FOR HYSTERESIS FOR HYSTERESIS
vee =5V Vee =6V
Ta=28"C Ta ~26°C
i i
§ W% ARE g
ABOVE
i 7% mv §
V 4
| 311 | 1~

720 740 760 780 SO0 820 840 880 8O
VT4~V T_—Hysteresis-mV

740 760 780 8OO 820 840 860 §30 800
VT+-VT_—Hysteresis—mV

FIGURE 4 FIGURE S
THRESHOLD VOLTAGES HYSTERESIS OUTPUT VOLTAGE
L. vi '™
SUPPLY VOLTAGE SUPPLY VOLTAGE INPUT YOLTAGE
20 20 4
Ta = 25°C W Ta=26°C Vee=BY
18 14,122 12 LTa-26tc Ly -
18 ] > 18 +
> 14 itive-Going Theashold Valtage, VT ' > 3
g 12 12 g’ ; :' ;ﬂ-—
0 10 22
g 14,132
os okt Vol 3o
e Thresh tagm, VT~ 13
o A Vb Al L o8
J s > 1
04 1 04
02 02
0 I l 0 0 ) A A A I
45 %] ] 525 55 45 % [ 525 55 o o4 08 12 18 2

Veg-Supply Voltage—V

FIGURE 6

Vee-Supply Voltage—V

FIGURE 7

V|- Input Vortage—V

FIGURE 8

TOsta for tamperatures below 0°C and 70°C and supply voltages balow 4.75V and sbove 5.25 V srs applicable for SN6413, SN5414,

and SN54132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS

—Pasitive-Going Thrashold Voitage—V

T+

V.” -~ VT_—Hvsurws—mV

Threshoki Voltage and Hysteresis—V

TYPICAL CHARACTERISTICS OF 'LS13, ‘LS14, AND ‘L8132 cIRCUITS'

POSITIVE-GOING THRESHOLD VOLTAGE
vs
FREE-AIR TEMPERATURE

1.70
100 |-¥ec =5V
1.68
1.67
1.66
1.65
164
163

1.62
161

1.80
~76 ~50 -26 0 26 50 75 100 126

T, —Free-Ar Temperature— ‘c

HYSTERESIS
vs
FREE-AIR TEMPERATURE

1 T
|—Vec =5V

~75 ~50 -25 0 26 50 75 100 125
T 5—Free-Air Temperature—°C

THRESHOLD VOLTAGES AND HYSTERESIS
vE
SUPPLY VOLTAGE

T, = 26°C [ J

o = |

20

16 T
14 mﬁom Threshoid Voltage, VT&#
2 N[ :LG , Thrl'lhoklivﬂ| \Il
1.0 | NewmtveGeing tage, Vor_ |
08 "
Hystorasia, Vo, — Vo

0.8
[+ X ]
0.2

4.5 475 S 5.26 55

VCC—Supoly Voltago—V

0.90

NEGATIVE.GOING THRESHOLD VOLTAGE
v

FREE-AIR TEMPERATURE

> T
§ 088 - Yee =5V
B 088
>
2 oa7
E 0.86 //
-
F /
=
085 1
|4 |
§ 0.84 .
2 083
Z? 0.82
>"_ 081
0.80
-76 -50 —-26 0 26 50 75 100 125
T 5 —Free-Air Tempersture—C
DISTRIBUTION OF UNITS
FOR HYSTERESIS
PR
T
H A
[~]
k]
z
c
{
Y 9% ARE| ||
H ABOVE
3 736 mv
) ,JJ/V -
720 740 760 780 800 B20 B840 860 880
Vo~ Vy_—Hysteresis—mV
OUTPUT VOLTAGE
ve
INPUT VOLTAGE
4
VCC =5v
TA = 25°C
>b 3
K]
>
‘S 2
g 1
o
o
>
0
0 043 08 1.2 1.6 2

V|—|npu| Vottage—V

TData for temparaturas balow 0°C and above 70°C and supply voitages below 4.75 V and sbove 5.25 are applicsble for SN54LS 13, SN54LS14,
and SNE4LS132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL APPLICATION DATA

i
| TTLSYSTEM

MOS,
— = CMOs, T
[, {9
SINE-WAVE ) )
OSCILLATOR == -

i ouTeuT

TTL SYSTEM INTERFACE
FOR SLOW INPUT WAVEFORMS PULSE SHAPER

0.1 Hz to 10 MHz

3300

INPUT o }_ L

3

Al

OUTPUT

-

MULTIVIBRATOR THRESHOLD DETECTOR

Open-coliector

28 INPUT _| _] —l
INPUT | | A ) OUTPUT
I --||/ : : | L
- ol L - ———V.
e VR
R | l l
s . I
OUTPUT
PULSE STRETCHER
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BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE QUTPUTS
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BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS
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50-0OHM/75-0HM LINE DRIVERS
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50-0HM/75-OHM LINE DRIVERS
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SERIES 54/74

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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SERIES 64/74

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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SERIES 54L8/74LS AND SERIES 54S/74S

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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SERIES 54LS/74LS AND SERIES 54S/74S

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR QUTPUTS

SLINJYID 8€S.

SLINDYHID ££87,

&

<
>
b

SLINJYID 8EST,

A

anNod . e *#

A [}
1nd1N0 A e
— v
v
4 SLNdNE - -
e 1w S 20p
90
(e3eB yoes) sonLWELDS
‘LL-E PU® DL€ S8690 UO UMOYS S1R SULIOJBARM 0BRI[OA PUR 3IN3IID peoT, 0,92 = VL A g = JOA 10 010 sonjen [921dA} !V pue IDA jo seBues
B do pep oyl 48n0 saw uMOys OJ| Jo senea wowxepw j
§8 6 4dost =19 6=y ges.
[ g9 ot 59 4d 0% =10 ) SzZ'8 08 [ 9€ 24 8ES,
a2z 8l [ 0z 8657, 98'0 [ 9 z 60 8E$1,
Uv199="Ty ‘qdGhp =1
oz m ze 3 4 2 [Tees., oL wEL 69 | ot m e,
|4 sL z L1 wiz=Tly ‘adG =10 ezs1, ¥o vy Ve 9L 80 9zs1.
XVIN dAL XVIN aAL dAl XV dAL | XYW  dAL
1NINO [@AS}-MO1-0-yBty | 1ndino [east-ybiiy-02-woy #SNOILIGNOD 3 {81942 Axnp %05) Moj| Incino By sandino a
‘ewns Asjep uonebedoiy | ‘swn Asep uoneliedoid 1831 AL @100 18d Weiiny P 0y Bpm @01 dAL
(sv) THdy (su) 1y (vw) I tvw) 130y (vuy HIO

2,82 = V1L 'A G = DA ‘sonsueoeieyds Buiynims

pluesnd Ajddns

1076

TEXAS INSTRUMENTS

INCORPORATED

* DALLASB, TEXAS 78222

POST OFFICE BOX 5012



"PUQI8E U0 URYT $Sa{ 8] PINOYS HMI1{I-1IOYE By O UOLBIND ,SPINS/,SPENS PUB ,STYLNS/.STVGNS 10) PUB ‘SUIIL B 18 POLIOYS 8q PINOYS 1NTING SUC UBYE BIOL quQ
“SPLNS/,SPINS PUR ,STIVLNS/,STPGNS 104 Wi 81—~ PUR PLNS/,PGNS 40} YU ZL— = __m
'0,82 = Y1 'A g = DOA 1w esn sonpEa peojdAs siv

1076

POSITIVE-OR GATES WITH TOTEM-POLE OUTPUTS
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POSITIVE-OR GATES WITH TOTEM-POLE OUTPUTS
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AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
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AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
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AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS
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GATES WITH 3-STATE OUTPUTS
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GATES WITH 3-STATE OUTPUTS
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GATES WITH 3-STATE OUTPUTS

schematics (each gate)
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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