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POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
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POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
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POSITIVE-NAND GATES AND INVERTERS
WITH OPEN-COLLECTOR OUTPUTS
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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 paralleled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine standard loads of its own
series. When no other open-collector gates are paralieled, this gate may be 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 level even if only one of the paralleled outputs is sinking all the currents.

In both conditions {low and high level} the value of R|_ is determined by:

VRL

L=—

IRL
where VR is the voltage drop in volts, and IRL 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 Ve applied and the VoH level
required at the load:

VRL=Vce = VOH min

The total current through the load resistor (IR[) is the sum of the load currents (l114) and off-state reverse currents
(1oH) through each of the wire-AND-connected outputs:

IRL=m*IoH*+N « ljy to TTL loads
Therefore, calculations for the maximum value of R would be:

R _ Ve — VOoH min
Lmax) = T oR T N T

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

@ Vee
R
TTL LOADS

B B
JJ\ Calculation:

1
»—-D— R )= Vee — VoH min
max) = e
“lon +N - |
— n*loH 1H

W

R 524 Q-—22_ g-2210
l ——-D"— Limax) = 5007 + 0.00012 0.00112

Values shown are for Series 54/74 standard inputs and outputs. For

‘—-—‘,——-—/ devices in other series, substitute appropriate values.

N=3
N:ljy=3-40uA

.——
Ty

OH

tl
111

ﬁ'

‘o

S S
n=4

n - lgH =4 * 260 uA

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 shared by those paralleled
transistors. However, unless 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-level output voltage, Vi, will be below V| max.

Also, fan-out must be considered. Part of Iy 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:

R o Vee — VoL, max
Limin) = o apability — N+ T

| —
MAXIMUM Ig) CAPABILITY
OF ONE OUTPUT = 16 mA

? Vec
Ry
=D
- < L 2 - Caiculation:
‘oL L Vv
—_— — max
—— oFft ] q RL(min) = ce” oL
L{min) = N

—_—— Io capability — N 1L

o e — R 5-04 g *° o -s0a

iy = = = fs
::W- l Limin) = 5676 — o008 ooiiz
Values shown are for Series 54/74 standard inputs and outputs, For
L devices in other series, substitute the appropriate values.

— N

N-lj=3-16mA

TCurrent into OFF outputs is negligible at the low logic level.

FIGURE B—LOW-LEVEL CIRCUIT CONDITIONS
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POSITIVE-NOR GATES WITH TOTEM-POLE OUTPUTS
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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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ITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
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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
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS
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1076

SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF "13, 14, AND “132 CIRCUITST

POSITIVE-GOING THRESHOLD VOLTAGE
v
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: T £ o /\
£ H 5 H
3 . 8 !
8 : : 38 :
s 1 { s H
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3 ABOVE H
E 736 mv ‘ £ ‘ :
2 1 & -
| ! L‘/ z: i
N - i
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VT+~VT_~Hysteresis—mV VT4+—VT_—Hysteresis—mV
FIGURE 4 FIGURE 5
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w
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T e *MVee=sv I
"4, A cc= ‘ |
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= 3 L ~ A
- ] > 18 N
== | !
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£ ; 2 5
3o ! T 10 — z 2 :
2 : P — ! 4,7132 —o 2 i
£ 08 == F : 5 os i H : i
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E b0, fiati 06 :
£ o6 : f + o
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° 1 0 P 0 ]
45 475 5 5.25 55 45 475 5 5.25 55 o 04 08 12 16 2

Ve-Supply Voltage—V

FIGURE 6

Vec—Supply Voltage~V

FIGURE 7

Vi—Input Voltage—V

FIGURE 8

tpata for temperatures below 0°C and 70°C and supply voltages below 4.75V and above 5.25 V are applicable for SN5413, SN5414,
and SN54132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF 'LS13, 'LS14, AND 'LS132 circuITs’

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 0.90
> ] ' > 9% T
é 169 Ve =5V ! §.°~89—Vcc=5v
Z 168 3 088
> >
bl
% 1.67 g 0.87 —
g 166 8 086
- -1 F
.‘; 1.65 £ oss - L~
£
S 164 S o084 L
] @
¢ 163 2 083
; :
°°|' 162 z| 0.82
1
>; 161 + 081
1.60 .
—75-50 —25 O 25 50 75 100 125 —75 -50 —26 0 25 50 75° 100 125
T5—Free-Air Temperature—"C T —Free-Air Temperature—°C
HYSTERESIS
vs DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE FOR HYSTERESIS
850 ———
340—Vcc=51"’ Vee =SV
8 = i
E 830 E TA =25C
4 820 g
g N— 3
3 810 = ‘
S
I 800 g
i 5
i 3
790 g \
i 780 ‘s [99% ARE
ha 2 ABOVE
> 770 < 735 mV
.4
760 \
750
X5 50 25 0 25 50 75 100 125 720 740 760 780 B0O 820 840 860 880
T p—FreeAir Temperature—"C VT+—VT_—Hvsteresis—mv
THRESHOLD VOLTAGES AND HYSTERESIS QUTPUT VOLTAGE
vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
20 TA To5°C 1 4 Vee© TV
> b ] l — 1 T,=25°C
L A
1.6 H
14 ___Positive-Goinﬂ Threshold Voltage, VT . ! >3
> | e
3 N I I I &
5 12 T T 1 _ T 1 3
s 10 | _Nepative-Going Threshoid Voltage, Vy_ | > 2
g g
S 08 : 3 Y
> Hy 3 V.‘. . VT— o[
o 06 o
£ >
0.4
E 02
: —
4] o]
45 4.75 5 5.2 6.5 [} 0.4 08 1.2 16 2
VCC—-Supva Voltage—V VI—Input Voltage-V

TData for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 are applicable for SN54LS13, SN54LS14,
and SN54LS132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL APPLICATION DATA
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BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS
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50-0HM/75-0HM LINE DRIVERS
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SERIES 54/14

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

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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SERIES 54LS/74LS AND SERIES 548/74S

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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POSITIVE-OR GATES WITH TOTEM-POLE OUTPUTS

S1INJHID Z€eSs,

S1Ndni

%82 ART

SLINJHID 2€,

anNo ——¢

A LNd1NO

4

b— v/

S1NdNi

20A

(21eB yoea) soizewayos

SLUYO Ul PUB [BUILIOU BJB UMOYS 58N |BA 015|SaY

SLINJYID 2EST,

aND \ 4

>0

&
"

o— b
|
483

A LNdiN0O
0z pM
0A

\d
¥,

|

4 LS

L

E3

L s

n0zg Moz

v
SLNdNI

‘Lt-g pue gL-¢ sebed uo umoys aJe swuoyaAEM BBE1IOA PUE 3IND4D PBOT

(su) THdy

(su) Hdy

] G v08¢=T4 ‘4dog=Tp z85. .
¢ v L v ©5082=1d ‘gdgL=Tg|
[44 vl [44 i waz ="y ‘4dg) =TolzesT.
T vL gl oL B0y =14 ‘3dgL=T19| g,

‘XYW dAL  NIW | XVIN  dAL  NIN
INd1no 1an8-Mo|-03-ybiy | Indino jansl-ybiy-01-mo| #SNOILIONOD
3dAL
‘awmn Aejap uonebedoly | ‘swi Aejep uonebedoay 1831

0,62 = V1A G = JOA 1e sonsueroeseys Buiyorims

1076

6-29

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

TEXAS INSTRUMENTS



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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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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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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SERIES 54H/74H PULSE-TRIGGERED J-K
AND EDGE-TRIGGERED D-TYPE FLIP-FLOPS
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SN54L563, SN74L563

HEX CURRENT-SENSING INTERFACE GATES

WITH TOTEM-POLE OUTPUTS

Translates low-level input current to
low-level output voltage

Translates high-level input current to
high-level output voltage

Interfaces to PLA’s or other logic
elements that source current but do
not sink current

Operates from a single 5 V supply
TTL compatible

Low power dissipation . . .40 mW
typical

description

Each of these Schotty-clamped interface gates is able
to discriminate between low-level (< 50 uA) and
high-level (=>200 uA) input currents.

The outputs are fabricated with standard Low-Power
Schottky design rules and are compatible with all
TTL families.

schematic (each gate)

SN54LS63 .. .J OR WPACKAGE
SN74LS63 . ..J OR N PACKAGE

Vec 6A  6Y 5Y  5A  4A ay
" 13 12 1 10 9 8

e

1A 1y 2y 2A 3A 3y GND.

logic: Y = A

—J—
4,

12k

GND

Resistor values shown are nominai and in ohms.

recommended operating conditions

SN54LS63 SN74LS63 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 4.5 5 55 | 475 5 5.25 v
High-level output current, IoH —400 —400 A
Lowlevel output current, lop 4 8 mA
Input current, I} 1 1 mA
Operating free-air temperature, Ta —55 125 ] 70 °c
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TYPES SN54LS63, SN74LS63
HEX CURRENT-SENSING INTERFACE GATES
WITH TOTEM-POLE OUTPUTS

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

SN54LS63 SN74LS63
PARAMETER TEST CONDITIONST UNIT
MIN TYPf MAX [MIN TYPE MAX
1| =50 uA, Ve = MIN 035 105 1.75| 06 1.05 1.6
Vi  Input voltage v
I} =200 A, Vee = MAX 06 130 2,08 130 1.8
VoH High-level output voltage Vee = MAX 1) =200 A loH =—400uA,l 35 34 3.2 34 v
v Low-level output volta v MIN Iy = 50 uA loL=4mA 025 04 0.256 04 v
ow-level ou v = , =
oL o ce ==0w ioL=8mA 03505
los  Short-circuit output current$ Ve = MAX 1] = 600 uA —20 —100 | —20 —100 | mA
Icc  Supply current Ve = MAX, See Note 1 8 16 8 16| mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vgc = 5 V, Ta = 25°C.
§Not more than one output should be shorted at a time, and duration of output short circuit should not exceed one second.
NOTE 1+ Icc is measured with inputs and outputs open.
switching characteristics, VCCc =5 V, TA =25°C
PARAMETER TEST CONDITIONS | MIN TYP MAX |UNIT
tpLH Propogation delay time, low-to-high-level output CL=150pF, 27 45| ns
tPHL Propogation delay time, high-to-low-level output RL=2kQ 15 25( ns
PARAMETER MEASUREMENT INFORMATION
Vee QUTPUT Vee
RL t, < 15 ns tf<6ns
———— =5V
INPUT 25V
INPUT oV
kQ
8 Ir—tPLH-bl lh_tPHL"’l
cL ] -I--VOH
OUTPUT % % 13V
/I €— GND VoL
NOTES: a. C_ includes probe and jig capacitance
b. All diodes are 1N916 or 1N3064
TEST CIRCUIT VOLTAGE WAVEFORMS
1076
TEXAS INSTRUMENTS 6-63
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



description

TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SN54121...JOR WPACKAGE

e Programmable Output Pulse Width SN54L121...J OR T PACKAGE

With Rint ...35nsTyp SN74121,SN74L121...J OR N PACKAGE
With Rgy/Cext - - - 40 ns to 28 Seconds -

e Internal Compensation for Virtual
Temperature Independence Wi ynijwo)ele

Rext/
Vec NC  NC Cext Cext Rint NC

e Jitter-Free Operation up to 90%
Duty Cycle

e Inhibit Capability

FUNCTION TABLE

INPUTS OUTPUTS
A1 A2 B a
L X H L H
X L H L H
X X L L H
H H X L H
H 4 H I r
4 H H EpaEy
4 " H I r NC—No internal connection
L X + JL T NOTES: 1. An external may be ed
X L 4 I 1r Coxt (positive) and Rext/Coxt-

2. To use the internal timing resistor, connect Rint
to Vge- For improved pulse width accuracy and
repeatability, connect an external resistar between
Rgxt/Cext and Vg with Rint open-circuited.

For explanation of function table
symbols, see page 3-8,

These multivibrators feature dual negative-transition-triggered inputs and a single positive-transition-triggered input
which can be used as an inhibit input. Complementary output pulses are provided.

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hysteresis) for the B input allows jitter-free triggering from inputs with transition
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typically 1.2 volts. A high
immunity to V¢ noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the timing
components. Input pulses may be of any duration relative to the output pulse. Output pulse length may be varied from
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components
{i.e.. Rint connected to VcC, Cext and Rext/Cext open), an output pulse of typically 30 or 35 nanoseconds is achieved
which may be used as a d-c triggered reset signal. Output rise and fall times are TTL compatible and independent of
pulse length.

Pulse width stability is achieved through internal compensation and is virtually independent of Vg and temperature.
In most applications, pulse stability will only be limited by the accuracy of external timing components.

Jitter-free operation is maintained over the full temperature and V¢ ranges for more than six decades of timing
capacitance (10pF to 10 #F) end more than one decade of timing resistance (2kQ to 30 k2 for the
SN54121/SN54L121 and 2 k2 to 40 k2 for the SN74121/SN74L121). Throughout these ranges, pulse width is
defined by the relationship tw(out) = CextRTIN2 0.7 CextRT. In circuits where pulse cutoff is not critical, timing
capacitance up to 1000 uF and timing resistance as Jow as 1.4 k§ may be used. Also, the range of jitter-free output
pulse widths is extended if VCC is held to 5 volts and free-air temperature is 25°C. Duty cycles as high as 90% are

- achieved when using maximum recommended RT. Higher duty cycles are available if a certain amount of pulse-width

jitter is allowed.
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TYPES SN54121, SN54L121, SN74121, SN74L1121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS
Vee -_— Vee
Reg
INPUT -
OUTPUT
Reg NOM
INPUT e
121 121

Al 4kQ 8k
A2 4kQ 8k

"121: Req = 130 2 NOM
B 2k 4kQ

‘L121: Req = 260 2 NOM

recommended operating conditions

54 FAMILY SN54121 SNB4L 121
74 FAMILY SN74121 SN74L121 UNIT
MIN NOM MAX [MIN NOM MAX n
Supply voltage, Ve 54 Family 4.5 5 55| 45 5 5.5 v
74 Family 4.75 5 525|475 5 525
High-level output current, IoH —400 —200 | pA
Low-level output current, loL 16 8| mA
) 3 Schmitt input, B 1 1 Vis
Rate of rise or fall of input pulse, dv/dt Logic npuss, A1, A2 7 7 Vi
Input pulse width, ty (jn) 50 100 ns
i 54 Family 1.4 30| 1.4 30
External timing resistance, Rgx¢ 72 Family 12 0| 12 20 ke
External timing capacitance, Cext o] 1000 0 1000 | uF
Duty cycle |j|- =2kQ 67 67 %
| RT=MAX Rgyx; 90 90
. 54 Family —55 125 | —55 125 | |
Operating free-air temperature, Ta 74 Family o 70 5 70 (o]
1076
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

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

SN54121 SN54L121
PARAMETER TEST CONDITIONST SN74121 SN74L121 UNIT
MIN TYPF MAX [MIN TYPE MAX
V14 Positive-going threshold voltage at A input Ve =MIN 1.4 2 1.4 21 v
VT— Negative-going threshold voltage at A input{ Voo = MIN 0.8 1.4 0.8 1.4 v
VT4 Positive-going threshold voltage at B input [Vge =MIN 1.55 2 1.55 2| V
V1— Negative-going threshold voltage at B input{Vce = MIN 0.8 1.35 08 135 A"
VIK Input clamp voltage Vee =MIN, Ij=—12mA -1.5 —-15| Vv
Vo  High-level output voltage Ve = MIN, IoH = MAX 24 34 24 34 \
VoL  Lowdevel output voltage Ve =MIN, IoL = MAX 02 04 02 04| V
Iy Input current at maximum input voltage Vg = MAX, Vi=55V 1 1| mA
) High-devel input . Ve = MAX, A1l or A2 40 20 A
el curre!
H igh-level input curren Vy=24V B 80 0| *
, Lowdevel input current Vee = MAX, A1 or A2 -1.6 —0.8 mA
wHevel in| r
L el input curre Vi =04V B 32 16
i Short-circuit output current® Ve = MAX 54 Family | —20 —55}-10 —27 mA
r-circ T =
0s circuit outpUT curTe cc 74 Family | —18 55| -9 —77
Quiescent 13 26 7 12
| Supp! t Ve = MAX A
cc  Sueplycuren ce Triggered 2 40 5 20 "
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$All typical values are at Vec =5V, TA = 25°C.
#Not more than one output should be shorted ata time.
switching characteristics, Vcc =5 V, TA= 25°C
’ PARAMETER TEST CONDITIONS Az L UNIT
H MIN  TYP MAX [MIN TYP MAX
P tion delay time, low-to-high-
tPLH ropagation delay tm}e ow- ¢ igh a5 70 140| ns
level Q output from either A input
Propagation delay time, low-to-high-
Ly ropegetion delay time, loWIOTIS 3 55 10| ns
level Q output from B input Cext= 80 pF,
P ation delay time, high-to-low- Rijnt o V
taL o elay time, high-t intto VCC 50 80 160| ns
leve! C output from either A input
Pr ation delay time, high-to-low- CL=15pF,
ouL P elay time, high-to- L=1op 40 65 130| ns
level Q output from B input RL = 400 £ for 121,
Puise width obtained usi R =800 £ for 'L121,| Cext = 80 pF,
tloup) | se widih obreined Using L o ext=80PF. | 54 410 1s0| 70 225 260| ns
internal timing resistor See Note 3 Rint to Vce
Pulse width obtained with Cext =0,
twiout) € . o N ext 30 50 35 70| ns
zero timing capacitance Rint to Ve
‘ Cext= 100 pF,
600 700 800|600 7 850
twlout] Pulse width obtained using RT =10 k&2 00 s
wiout - -
VT external timing resistor Cext = 11F, 6 7 g s 7 | ms
BT =10 k2

NOTE 3: Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

TYPICAL CHARACTERISTICSS

DISTRIBUTION OF UNITS VARIATION IN INTERNAL TIMING RESISTOR VALUE VARIATION IN OUTPUT PULSE WIDTH
for vs vs
OUTPUT PULSE WIDTH 2 FREE-AIR TEMPERATURE SUPPLY VOLTAGE
S +30% - £ 0
Vee=5V s | ! H
g | Ta=25C g i 3 T
§ | Cext= 101 pF |  ¥20% ]
3 | RT=10kQ z P 5 105
§ | : L :
S | (External} L E 0w i v 3
3 o E 1 <]
3 - 2 J £
2 o 5 s 0
§ " 2 5% T 1 s
:U, = S in £ ! / H tw(out) = 420 ns
Er—2 ja ?— £ 5 7Aﬂ— @Vee=5V
£ >
P 1 ] g s 0
: H g - H £
23 = 2 s | ; 5 0% Con-s0or
[ = v 3 5% T 3 RT=10kQ (External
X ‘ i 4 F Ta=25"C
99% of Units — 5 0% | ‘ : 10 | |
691 694 697 700 703 706 < -7 .50 25 & 25 30 75 45 4.75 50 5.25 58
twiout)—Output Pulse Width—ns Ta~Free-Air Temperature—"C VCe—Supply Voltage—V
FIGURE 1 FIGURE 2 FIGURE 3

VARIATION IN OUTPUT PLILS

SCHMITT TRIGGER THRESHOLD VOLTAGE
vs

FREE-AIR TEMPERATURE s
FREE-AIR TEMPERATURE

18
> FTT 5o ]
1.7 Hysteresis = VT4 — V7_ S | |
3 2 Veg=5V -
< H +u5%—c$xeaps } t
316 g RT=10kQ | !
g 3 :
£ £
; s —— § 0% -
E Positive-Going Threshold VT 3 out - 420 m
E1a 2 @Ta=25°C
£ I N
2.s vec=sv |4 2708 ‘ ‘
s T N - ]
- Negative-Going Threshold Vy_ 5
BS I
12 ’ N Y ~10% I [ n
-75 -50 —25 0 25 50 75 100 125 "7 -850 25 0 25 50 75 100 125
TA—Free-Air Temperature—°C TA—Free-Air Temperature—"C
FIGURE 4 FIGURE 5
OUTPUT PULSE WIDTH OUTPUT PULSE WIDTH
vs vs
TIMING RESISTOR VALUE EXTERNAL CAPACITANCE

10 ms

1ms
£ £
B b}
H =
3 100 us 2
& &
g 10us é_
¢ ¢
s lus =l
3 3
£ Z

100 ns
V 1
10ns TA=25°C—;—f—;SeeNote4—v—n—y——~—T tons Do i .
1 2 34 710 20 40 70100 10-11 10-10 10-9 10-8 10-7 10-6 10-5
RT-Timing Resistor Value-kQ Cext —Timing Capacitance—F
FIGURE 6 FIGURE 7

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54L121,
§Data For temperatures below 0°C and above 70°C are applicable for SN54121 and SN54L121.
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TYPES SN54221, SN5415221, SN74221, SN7415221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SN54221, SN54LS221 . . . J OR W PACKAGE
SN74221, SN74LS221 ... J OR N PACKAGE

SN54221, SN54LS221, SN74221 and (TOP VIEW)
SN74LS221 Are Dual Versions of Highly vee Rext/ o B 2
Stable SN54121, SN74121 One-Shots on cc Com Cot 0 20 QR 2

16 15 L) 13 12 n 10

a Monolithic Chip —

SN54221 and SN74221 Demonstrate t
Electrical and Switching Characteristics
That Are Virtually ldentical

to the SN54121, SN74121 One-Shots

Pin-Out Is Identical to the SN54123
SN74123, SN54L8123, SN74LS123

Overriding Clear Terminates

Output Pulse 5 6 17 8
1A 1B 1 1 20 2 2Rext/ GND
CLR Cext  Cext
PE TPYPJVC;EAL Uh!'rﬁl)J(':'Nll":JM positive logic: Eow input to clear resets Q low and
TvP OWER o LSE Q high regardiess of d-c levels at A
DISSIPATION LENGTH .
or B inputs.
SN54221 130 mW 21s
SN74221 130 mW 28s
SN54LS221 23 mW 49s
SN74L8221 23 mW 70s

description

The ‘221 and 'LS221 are monolithic dual multivibrators with performance characteristics virtually identical to those of
the ‘121. Each multivibrator features a negative~transition-triggered input and a positive-transition-triggered input either
of which can be used as an inhibit input.

Puise triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hysteresis) for B input allows jitter-free triggering from inputs with transition rates
as slow as 1 volt/second, providing the circuit with excellent noise immunity of typically 1.2 volts. A high immunity to
Ve noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the A and B inputs and are a function of the timing
components, or the output pulses can be terminated by the overriding clear. Input pulses may be of any duration
relative to the output puise. Output puise length may be varied from 35 nanoseconds to the maximums shown in the
above table by choosing appropriate timing components. With Rext = 2 kQ and Cext = 0, an output pulse of typically
30 nanoseconds is achieved which may be used as a d-c-triggered reset signal. Output rise and fall times are TTL
compatible and independent of pulse length. Typical triggering and clearing sequences are illustrated as a part of the

switching characteristics waveforms.
FUNCTION TABLE

Pulse width stability s achieved through internal (EACH MONOSTABLE)

compensation and is virtually independent of V and
temperature. In most applications, pulse stability wiI|CcSﬂy be \:_ﬂ’_uls’_‘ OUTPUIS
limited by the accuracy of external timing components. CLEAR | A B Q a

L X X L H
Jitter-free operation is maintained over the full temperature X H X L H
and VcC ranges for more than six decades of timing X X L L H
capacitance (10 pF to 10 uF) and more than one decade of H L vl
timing resistance (2 kQ to 30k for the SN54221, 2 k2 to H ' P
40 kS for the SN74221, 2 K to 70 k2 for the SN54L.S221, t L H | J. W
and 2 kS to 100 kQ for the SN74L8221). Throughout these ‘Also see description and switching
ranges, Ppulse width is defined by the relationship: characteristics J

tw{out) = CextRext 2 ~0.7 CextRext- In circuits where
pulse cutoff is not critical, timing capacitance up to 1000 uF See explanation of function tables on page 3.8,
and timing resistance as low as 1.4 kS may be used. Also, the
range of jitter-free output pulse widths is extended if VoC is

TexAS INSTRUMENTS
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TYPES SN54221, SN541S221, SN74221, SN741LS221

DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

description (continued)

held to 5volts and free-air temperature is 25°C.

Duty cycles as high as 90% are achieved when using maximum

recommended RT. Higher duty cycles are available if a certain amount of pulse-width jitter is allowed.

The variance in output pulse width from device to device is typically less than +0.5% for given external timing
components. An example of this distribution for the ‘221 is shown in Figure 2. Variations in output pulse width versus
supply voltage and temperature for the ‘221 are shown in Figure 3and 4, respectively.

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SN54LS123/SN74LS123 so that
the ‘221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the

M

value of Raxt and/or Cext.

ToCaxt  T0 Roxt/Coys
Terminal Terminal
TIMING COMPGNENT CONNECTIONS
schematics of inputs and outputs
‘221

Vee

INPUT

EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS

- - Vee
100 Q
NOM

% OUTPUT

Input A: Req =4 k& NOM
Input B, Clear: Req =2k NOM

———

‘Lsz221
EQUIVALENT OF TYPICAL OFALLOUTPUTS
EACH INPUT
Vee ¢

2 -————¢—Vcc

225 k2 NOM $1200

} NOM

INPUT -—1"

OUTPUT

Input A: Req =25 kQ NOM
Input B: Req = 15.4 k2 NOM

Clear: Rgq = 12.5 k2 NOM

TEXAS INSTRUMENTS
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TYPES SN54221, SN74221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SNG4221 SN74221 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.75 5 525| V
High-level output current, loH —800 —800 | uA
Low-level output current, lg| 16 16| mA
Rate of rise or fall of input pulse, dv/dt Schmitt input, B ! ! Vis
Logic input, A 1 1 V/us
Input pulse width A or B. tw(in) %0 % ns
Clear, ty(clear) 20 20
Clear-inactive-state setup time, tsy 15 15 ns
External timing resistance, Rext 1.4 30] 14 40| k2
External timing capacitance, Cext 0 1000 0 1000 | wF
Rext = 2 k2 67 67
Output duty cycle Rext = MAX Flaer % %0 %
Operating free-air temperature, T A ~55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
V14 Positive-going threshold voltage at A input Ve =MIN 1.4 2] V
V7_ Negative-going threshold voltage at A input Ve = MIN 0.8 1.4 \2
VT4 Positive-going threshold voltage at B input Vee =MIN 1.55 2{ V
V7_ Negative-going threshoid voltage at B input Vee = MIN 0.8 1.35 \4
VIK  Input clamp voltage Vee=MIN, 1j=-12mA —-15| V
VoH High-level output voltage Vge = MIN, lgy = —800 tA 24 34 v
VoL Low-level output voltage Ve =MIN, IgL =16 mA 0.2 041 V
1y Input current at maximum input voltage Voo =MAX, V=55V 1| mA
. . Input A 40
I+ High-level input current Voo =MAX, V=24V input B, Clear %0 HA
. Input A -1.6
e Low-levet input current Voo =MAX, V=04V Input B, Clear "y mA
o SN54221 —20 —55
log  Short-circuit output current§ Ve = MAX SN74221 s e mA
: Quiescent 26 50
Icc  Supply current Ve = MAX Triggered 26 = mA
TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical valuesareat Voc =5V, Tao = 25°C.
§Not imore than one output should be shorted at a time.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETERY FROM To TEST CONDITIONS MIN TYP MAX]|UNIT
{INPUT) (OUTPUT)
A Q 45 70
fPLH B Q 3% 55|
A Q 50 80
PHL ) a Cext = 80 pF, Roxy=2kQ 20 65 ns
tPHL Clear Q CL=150F, 27 | ns
tpLH Clear Q RL= 400 . 40 | ns
See Figure 1
and Note 2 Cext =80 pF, Rext=2Kk2 70 110 150
= Cext =0, Rext =2 k&2 20 30 50 | ns
twiout) AorB Gora c::: =100 pF,R::: ~i0kn | 650 700 750
Cext=TuF, Rext=10k2 } 6.5 7 75 | ms
1’tpLH = Propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output
tw{out) = Output pulse width
NOTE 2: Load circuit is shown on page 3-10.
670 TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN541S221, SN7415221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54LS221 SN74LS221
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Vo 4.5 5 5.5 | 4,75 5 525 V
High-level output current, Igy —400 —400| pA
Low-level output current, Ig) 4 8| mA
. I Schmitt, B 1 1 V/s
Rate of rise or fail of input pulse, dv/dt —
Logic input, A 1 1 V/us
Input pulse width A or B, tw(in) 40 40 ns
Clear, ty(clear) 40 40
Clear-inactive-state setup time, tgy 15 15 ns
External timing resistance, Rgxt 1.4 70| 14 100| k@
External timing capacitance, Cox¢ o] 1000 0 1000| wuF
Output duty cycle Ar-2ka &7 57 %
RT = MAX Rext 90 30
Operating free-air temperature, T 5 -55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONST SNBaLS2 SN74LS221 UNIT
MIN TYPE MAX |MIN TYPE MAX
Vs Posmve-gom? threshold Vee = MIN 10 5 10 o v
voltage at A input
yp_ egative-going threshold Voe = MIN 07 10 08 10 v
voltage at A input
Vs Posutlve=gox?g threshold Vee=MIN 10 2 10 o v
voltage at B input
Vi Negatlve-gmljg threshold Vee = MIN 07 09 08 09 v
voltage at B input
VIK Input clamp voltage Veg=MIN, 1j=—18 mA —1.5 -15| V
VoH High-level output voitage Ve =MiN, Igy = —400 A 25 3.4 2.7 34 \
VoL Low-level output voltage Vee = MIN lop = 4 mA 0.25 04 0.2 0.4 v
loL =8 mA 0.35 0.5
j  |Mputeurentat Voo =MAX, V=7V 0.1 0.1 mA
maximum input voltage
li4  High-level input current Vee=MAX, V=27V 20 20| pA
Input A —04 -0.4
lj  Low-level input current |[InputB | Voo =MAX, V=04V —0.4 —0.4] mA
Clear —08 —0.8
lgs _ Short-circuit output current§ Vee = MAX —20 —100 | —20 —100{ mA
Quiescent 4.7 11 4.7 11
lcc  Supply current Vee = MAX Triagered 9 27 9 >7 mA

TFor conditions shown as MIN or MAX, use tr°|e appropriate value specified under recommended operating conditions.

AN typical valuesareat Voo =5V, Ta =25 C
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

1076
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TYPES SN541S221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

switching characteristics, Vcc =5V, TA =25°C

FROM TO
PARAMETERY TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT)

. A Q 45 70
ns

P B Q 3% 55

A Q 50 80
tPHL B 3 Cext = B0 PF, Rexy=2kQ 40 65 ns
tPHL Clear Q ;'— - 125:;;’ 35 55 | ns

t Cl Q L= 2 %%

PLH = See Figure 1 T TE0oF Aok 44 65] ns

and Note 3 ce“ — 5 pr Rext =2k 70 1:0 150

—_— =0, - 2 kQ 7

tw(out) AorB QorQ ext ext 20 70 | ns

Coxt= 100 pF.Rext =10k | 600 670 750
Cext=14F, Rext=10k 6 67 75| ms

1|tp|_H = Propagation delay time, low-to-high-level output
PHL = Propagation delay time, high-to-low-level output
Ty (out) = Output pulse width
NOTE 3: Load circuit is shown on page 3-11.
672 TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN54221, SN54LS221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
- WITH SCHMITT-TRIGGER INPUTS

PARAMETER MEASUREMENT INFORMATION

|-— tw(in)—"
| =

- - ————— 3V
B INPUT

CLEAR :

be—st—tpLH je—>t—tPHL

! e — - —— VOH
| Vou

"_’lr tPHL "_’:_tPLH

VoH
Q OuTPUT
Ainputislow. = ——f e e e e — VoL
TRIGGER FROM B, THEN CLEAR—CONDITION 1
B INPUT L O\ 3v
—/i \— oV
le——>60 |
| 3v
CLEAR \ /
____________ ov

_____________ — VOH
VoL

A input is low

B INPUT

TRIGGER FROM B, THEN CLEAR—-CONDITION 2

o N 2 U

} S50 ns . | je——4-tsetup

—= >0

| 3V
CLEAR % %
______________ ov

TRIGGERED
_BIGGE! _.\ —— — VOH

aoureur A N 1 h VoL
NOT TRIGGERED bty (out)

A input is low

CLEAR OVERRIDING B, THEN TRIGGER FROM B

—_ e - — .3V
B INPUT
| ov

)
| "— >50 ns—»l
!‘—>50 ns—»]

| 3V
CLEAR \ {
—— e e — e —— — — — 0V

QOUTPUT

A input is low

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR

FIGURE 1-SWITCHING CHARACTERISTICS
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TYPES SN54221, SN54LS221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

PARAMETER MEASUREMENT INFORMATION

r_tw(in)—"‘ 3V
A INPUT
_ ov
P'_>60 ns ——»{
: ! 3V
CLEAR \ SN /
| | 0V
1
tPLH —k—-[| L vom
QOUTPUT | ?( | Sk
; 1 VoL
| l@———s— tpLH
- T 1 VoH
GouTPuUT |
AV
tpHL——te——} oL
B input is high TRIGGER FROM A, THEN CLEAR

Q OUTPUT ?(

1
fe——— tw(out)————
'lﬂ-————— tw(out) ——"“ VOH

I
|
|
1
<
)
-~

Q OUTPUT

—— ——= VoL
n B and clear inputs are high
TRIGGER FROM A

NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zoy,¢ & 50 Q; for 221, t, <7 ns,
t < 7 ns, for 'LS221, 1, <15 ns, tg <6 ns.
B. Al measurements are made between the 1.5 V points of the indicated transitions for the ‘221 or between the 1.3 V points for the
‘LS221.

FIGURE 1—SWITCHING CHARACTERISTICS {CONTINUED)
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TYPES SN54221, SN74221
DUAl MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

Aty (out)—Variation in Output Pulse Width

Relative Frequency of Occurrence

0.5%

0%

—0.5%

-1%

TYPICAL CHARACTERISTICS (221 ONLY)T

DISTRIBUTION OF UNITS
for

VARIATION IN OUTPUT PULSE WIDTH

vs

OUTPUT PULSE WIDTH SUPPLY VOLTAGE
Z 1% T
LA g —Rext =10k
o Ta=25°C
S 05%
o
=
=1
g
>
2 0%
=4 0 —_—
; tw(out) =420 ns
2 atVee =5V
e d
5 /
T 05%
=
MEDIAN MEDIAN 3
—05% +0.5% 3
| | \ | | 4 .
MEDIAN
98% OF UNITS 45 4.75 5 5.25 55
tw(out)—Output Pulse Width Vcc—Supply Voltage—V
FIGURE 2 FIGURE 3
VARIATION iN OUTPUT PULSE WiDTH OUTPUT PULSE WIDTH
Vs vs§
FREE-AIR TEMPERATURE TIMING RESISTOR VALUE
T T 10 ms
Veg=56V = b
- Cext = 60 pF Cext
Rext = 10kS2 o 1ms SA 3
g —cei‘_;rl’i { il
| 100
P 3 us =5 oF
= f— =
< E—
tw(out) =~ 420 ns 2 10ps ¢
) E~d 0 0
| atTo=25C 05
— |
5
L
3
-75 50 -26 0 25 50 75 100 125 1 2 4 7 10 20 40 70100
Ta—Free-Air Temperature—°C Rext—Timing Resistor Value—k 2
FIGURE 4 FIGURE 5

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54221.

TData for temperatures below 0°C and above 70°C, and for supply voltages below 4.75 V and above 5.25 V are applicable for the SN54221

anly.

374
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TYPES SN54122, SN54123, SN54L122, SN541123, SN5418122, SN5418123,

SN74122, SN74123, SN741122, SN741123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

e D-C Triggered from Active-High or
Active-Low Gated Logic Inputs
e Retriggerable for Very Long Output °
Pulses, Up to 100% Duty Cycle
e Overriding Clear Terminates Output Pulse
e Compensated for VcC and Temperature
Variations
e ’122,'L122, 'LS122 Have Internal
Timing Resistors
122, 1122, 'LS122 "123,'L123,°LS123
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR|A1 A2 B1 B2| Q a CLEAR| A B a a
L X X X X L H T X X L "]
X H H X X L H X H X L H
X X X L X L H X X L L "
X X X X L|L H " Lot
H L.x t HiIL U u
H L x H N Ul H soApnu
Holx Lt win v L LN L
H X L H YN U
H H ¢ H HIML U
Hole 4w s
H V' H H H|[IL WU
t L X H H | WU
+ X L H H|JU U

See explanation of iunction"{a'b‘les on page 3-8.

description

NOTES: 1.

These d-c triggered multivibrators feature output
pulse width control by three methods. The basic
puise time is programmed by selection of external
resistance and capacitance values (see typical applica-
tion data). The ‘122, 'L122, and 'LS122 have internal
timing resistors that allow the circuits to be used with
only an external capacitor, if so desired. Once
triggered, the basic pulse width may be extended by
retriggering the gated low-level-active (A) or high-
level-active (B) inputs, or be reduced by use of the
overriding clear. Figure 1-illustrates pulse control by
retriggering and early clear.

The ‘LS122 and ‘LS123 are provided enough Schmitt
hysteresis to ensure jitter-free triggering from the B
input with transition rates as siow as 0.1 millivolt per
nanosecond.

SN54122, SN54LS122...JORW
SN54L122..,JORT
SN74122, SN74L122, SN74LS122...JORN
(TOP VIEW) (SEE NOTES 1 THRU 4)

Rext/

vee  Cext NC

Rint Q

Cext

Al AZ B1 B2

logic: see function table

NC—No internal connection.

SN54123, SN54LS123...JORW
SN54L123...J
SN74123, SN74L123, SN74LS123...JOR N
(TOP VIEW) (SEE NOTES 1 THRU 4)

1Rext/ 1 2
Ve Cext Cext 10 20 CLR 2B  2A
61 |15 |1} [13] J12f {n 0 ]9
o CLR
a
o]
CLR e
| |
1 2 3 4 5 [ 7 8
1A 1B 1 1@ 20 2 2Rext/ GND
CLR Cext Cext

togic: see function table

An external timing capacitor may be connected between Cext and Rexi/Cext (POsitive).

2. To use the internal timing resistor of *122, ‘L122 or 'L§122, connect Rint to Vce-

3. For improved pulse width accuracy and repeatability, connect an

open-circuited.

4. To obtain variable pulse widths, connect an external variable resistance between Rjnt or Rext/Cext and Vcc.

TEXAS INSTRUMENTS

INCORPORATE
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external resistor between Rext/Cext and Vcc With Rint
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TYPES SN54122, SN54123, SN541122, SN541123, SN5415122, SN54LS123,
SN74122, SN74123, SN741122, SN741123, SN74L8122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description (continued) RETRIGGER PULSE
(See Note}
B INPUT

B 1
tw tPLH d
]

1

OUTPUT @ 1

tw “TOUTPUT WITHOUT RETRIGGER

OUTPUT PULSE CONTROL USING RETRIGGER PULSE

BINPUT

CLEAR I
OUTPUT WITHOUT CLEAR
______ A
OUTPUT Q 1
!

CUTPUT PULSE CONTROL USING CLEAR INPUT
NOTE: Retrigger pulse must not start before 0,22 Cext (in picofarads) nanoseconds after previous trigger pulse.

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES
schematics of inputs and outputs
'122,°123,°L122, 'L123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

e

Clear inputs of 122, “123: Req =2 k2 NOM
Other inputs of ‘122, "123: Req = 4 k2 NOM
Clear inputs of 'L122, "L123: Req =4 k2 NOM
Other inputs of 'L122, 'L.123: Req =8 k&2 NOM

*122,7123: R =100 2 NOM
‘L122,°1.123: R =200 &2 NOM

‘LS122, ‘LS123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OQUTPUTS

120 2 NOM

3

17 k2 NOM —_—

TEXAS INSTRUMENTS 677
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TYPES SN54122, SN54123, SN74122, SN74123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54" SN74" UNIT
MIN NOM MAX [ MIN NOM MAX

Supply voltage, VcC 4.5 5 551475 5 56.25 v
High-level output current, IoH —800 —800 | mA
Low-level output current, oL 16 16 | mA
Pulse width, tyy 40 40 ns
External timing resistance, Rext 5 25 5 50 | k2
External capacitance, Cext No restriction No restriction

Wiring capacitance at Rext/Cext terminal 50 50 | pF
Operating free-air temperature, Ta —55 125 V] 70| °C

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

less otherwise noted)

‘122 123
T
PARAMETER TEST CONDITIONS MIN TYP: MAX |MIN TYP: MAX UNIT
V|4 High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 08| V
Vik Input clamp voltage Vec=MIN, 1j=-12mA —1.5 —1.5 v
. Vco =MIN, Ion = —800 uA,
VoH High-level output voltage See Note 1 24 34 24 34 v
Vee =MIN, gL =16 mA,
VoL Low-level output voltage See Note 1 0.2 0.4 0.2 0.4 v
iy Input current at maximum input voltage Voo =MAX, V=55V 1 1] mA |
. . Data inputs _ _ 40 40
WH High-level input current Clear npUt Ve =MAX, V=24V 20 20 EA
. Data inputs _ _ —1.6 —1.6
he Low-level input current Clear nput Voe =MAX, V=04V —33 —335 mA
Igs  Short-circuit output current® Vge = MAX, See Note b -10 —40 | —10 —40| mA
Icc  Supply current (quiescent or triggered) Vcc = MAX, See Notes 6 and 7 23 28 46 66| mA

1 For conditions shown as MIN or MAX, use the value specified under recommended operating conditions.
F Al typical values are at Veg =5V, Ta = 25°C.
®Not more than one output should be shorted at a time,

NOTES: 5.

= 0.02 uF, and Rgyyt = 25 k2. Rjny of “122 is open.

2 icc is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cgyt =

0.02 uF, and Rgyt = 25 k&2, Ring of 1122 is open.

switching characteristics, VGG =5 V, TA = 25°C, see note 8

Ground Cexy to measure Vi at Q, Vo at @, or Igg at Q. Cexy is open to measure Vop at §, VoL atQ, or lgg at Q.
6. Quiescent Igg is measured {after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cgxt

6-78

FROM TO 122 123
PARAMETERY (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
" A Q 22 33 22 33 n
PLH E 1928 19 28|
PHL 2 a Cext =0, Rext = 5 k&, . T
B Ci = 15pF Ry =400 O 27 36 27 36
tPHL Clear Q L ' L 18 27 1B 27
tPLH Q 30 40 30 40
twQ (min) AorB - Q 45 65 45 65| ns
Cext = 1000 pF, Rext =10k,
twQ AorB Q CL = 15pF, RL = 400 © 308 342 376[276 3.03 337 | us
q tpLH = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
twq = width of pulse at output Q
NOTE 8: Load circuit and voltage waveforms are shown on page 3-10.
TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN54L122, SN541123, SN74L122, SN741123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SNB54L” SN74L"
MIN NOM MAX | MIN NOM MAX uNIT

Supply voltage, Voo ) 45 5 5.5 |4.75 5 525 v
High-level output current, IoH —400 —400 | pA
Low-level output current, Q| 8 8| mA
Pulse width, t,, 50 50 ns
External timing resistance, Rext 5 25 5 50 | k2
External capacitance, Coxy No restriction No restriction

Wiring capacitance at Rgy¢/Coxt terminal 50 50 | pF
Operating free-air temperature, Ta —55 125 0 701 °cC

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

‘L122 . ‘L123
1 T
PARAMETER TEST CONDITIONS MIN TYP; WAX |MIN TVPi WAX UNIT
Vg High-level input voltage 2 2 \'%
ViL- Low-evel input voltage . 0.8 0.8 Vv
Vik Input clamp voltage Veg =MIN,  1;==12mA 15 —1.5 V
Vee = MIN =—400
Von High-level output voltage s iCNOZ' v loH=—400uA, 5 34 24 34 v
Vee =MIN, gL =8mA,
VoL Low-level output voltage Ses Note 1 0.2 04 0.2 04 v
1. Input current at maximum input voltage Voo =MAX, Vy=55V 1 1 mA
K . Data inputs _ _ 20 20
li4  High-level input current Clear input Vee =MAX, V=24V 20 70 HA
. Data inputs _ _ —0.8 —0.8
TR Low-level input current Clear input Vee =MAX, V=04V 76 76 mA
lgs  Short-circuit output current® Vee = MAX, See Note 9 -5 -20| -5 —20 [ mA
Icc  Supply current (quiescent or triggered) Vg = MAX, See Notes 10and 11 11 14 23 33| mA
tFor conditions shown as MIN or MAX, use the value specified under recommended operating conditions. n
£AN typical values are at Vee =5V, Ta =25°C.

*Not more than one output should be shorted at a time.
NOTES: 9, Ground Cexy to measure Vo at Q, Vo at 8, or Igg at Q. Ceyg is open to measure VoH atQ, Vg at Q, or Igg at G.
10. Quiescent Igg is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Caxt
= 0.02 uF, and Regyt = 25 kQ. Rjpq of 'L122 is open,
11. Icc is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext =
0.02 uF, and Ryt = 25 k€2, Ring of "L122 is open.

switching characteristics, Vg =5 V, TA = 25°C, see note 8

FROM 70 'L122 ‘L123
1 P
PARAMETER (INPUT} (OUTPUT) TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
N A o 44 66 44 66 ns
PLH B B 56 3856
A 60 380 60 80
IPHL a Cext =0, Rext =5 k&2, ns
B C = 15pF Ry =800 & 54 72 54 72
PHL Croar Q R L 36 54 TS .
tPLH Q 60 80 60 80
wQ (min) AorB Q 90 135 90 135 ns
C =400 pF Rext = 10 kQ
t ext " A . . 1. .
wQ AorB Q Cp = 15pF, Ry - 800 1.7 19 21 3 2.1 us
‘[tPLH = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
tyQ = width of pulse at output Q
NOTE 8: L.oad circuit and voltage waveforms are shown on page 3-10.
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TYPES SN54LS122, SN54LS123, SN74LS122, SN74L$123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, VcC 45 5 55 1475 5 5.25 A\
High-level output current, IQH —400 —400 | uA
Low-level output current, IgL 4 8| mA
Pulse width, ty 40 40 ns
External timing resistance, Rext 5 180 5 260 | kQ
External capacitance, Cext No restriction No restriction

Wiring capacitance at Rgxt/Cext terminal 50 50 | pF
Operating free-air temperature, TA —55 125 0 70| °C

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

SN54LS’ SN74LS"
T
PARAMETER TEST CONDITIONS MIN TYPI MAX |MIN TYP: MAX UNIT
Viq High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 08| V
Vik Input clamp voltage Ve = MIN, Iy = =18 mA —1.5 —15| V
L Voo = MIN, VIH=2V,
VoH High-level output voltage V| = Vi max 1o = —400 uA 25 35 2.7 35 \
Vce = MIN, ViH=2V, [loL=4mA 025 04 025 04

VoL Low-level output voltage ViL = VyLmax r'OL —EThA 035 5% v
I Inpu.t cum?ntat Ve = MAX, vi=7V 01 041 | mA

maximum input voltage
lj4  High-level input current Vee = MAX, V=27V 20 20 | wA
[ Low-level input current Vee = MAX, Vi=04V —0.4 —0.4 | mA
1os  Short<circuit output current® | Ve = MAX —20 —100 | —20 —100 | mA

Supply current B ['Ls122 6 11 6 11
lec  (quiescent or triggered) Vee =MAX,  SeNote 13 Iigyas 12 20 7 20| ™

TEor conditions shown as MIN or MAX, use the appropriate value speciﬁe‘d under recommended operating conditions.
FAIl typical values are at Vgg =5 V, Ta = 25°C.
#Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second,
NOTES: 12. To measure Vpoi atQ, Vg at G, or log at Q, ground Rext/Cext, aPPly 2 V to B and clear, and pulse A from2V toOV.
13. With all outputs open and 4,5 V applied to all data and clear inputs, Icc Is measured after a momentary ground, then 4.5V, is
applied to clock.

switching characteristics, Vog =5 V, Ta = 25°C, see note 14

FROM TO
PARAMETERY {INPUT} (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT
A 23 33
PLH B Q 23 aa | ™
A 32 45
tPHL 5 o] Cext =0, Rext = 5 k&2, Ty % ns
Cp = 16pF, Ry =2kQ
PHE Clear Q 20 27 ns
tPLH a 28 45
twQ (min) Aor B Q 116 200 ns
) Cext = 1000 pF,  Rey =10 k2,
twQ AorB Q €y = 15 pF, R =2kQ 4 4.5 5 us
’]tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
twQ = width of pulse at output Q
NOTE 14: Load circuit and voltage waveforms are shown on page 3-11.
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TYPES SN54122, SN74122, SN54123, SN74123
SN541122, SN74L122, SN541123, SN741123,
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR 122, '123, 'L122, 'L123

For pulse widths when Cext < 1000 pF, See
Figures 4 and 5.

‘The output pulse is primarily a function of the
external capacitor and resistor. For Cext > 1000 pF,
the output pulse width {ty) is defined as:

0.7
tw=K=*RT* Cext [ 1+—
RT

Vee

Ry

/I\ Cext

To Cexy To Rext/Cext
terminal terminal
where
TIMING COMPONENT CONNECTIONS
K is 0.32 for 122, 0.28 for *123, FIGURE 3
0.37 for 'L122, 0.33 for "L123 122, 123

RT is in k&2 (internal or external timing resistance.

Cayt is in pF

TYPICAL OUTPUT PULSE WIiDTH

vs
EXTERNAL TIMING CAPACITANCE

10000 —— T
7000 E Vec=5V 4
.. : L 7a=25°C
ty is in nanoseconds 4000 | — 122 Z
F——-23 o7
’s
To prevent reverse vvoltage across Cext, it is recom- . 2000 d,,ﬁ 4 Zza)
mended that ‘the method shown in Figure 2 be 11000 S 5
employed when using electrolytic capacitors and in g et - L
applications utilizing the clear function. In ail applica- & 400 et g . A
tions using the diode, the pulse width is: S 200 T
E ot xg \RT =50 k2T
0.7 3 10 X RT =30 k02!
X ? RT = 20k
tw=KD'RT°CeXt(1+——) z 1 R1=m'm¢.
\ RT / W ’ RT=5k2 4
Kp is 0.28 for "122, 0.25 for ’123, 2 . , ' ;
0.33 for 'L122, 0.29 for "L123 | ”‘ i i), i
0 Ll DL
1 2 4 10 20 40 100 200 400 1000
Cext—External Timing Capacitance —pF
Vee FIGURE 4
‘L122
TYPICAL OUTPUT PULSE WIDTH
Rext < 0.6 Rgyymax. vs
(See recommended operating o EXTERNAL TIMING CAPACITANCE
conditions for Ry, ymax.) 7000 EYcC=5V 3
FTa=257C |
4000
Y
/
- T g 2000 Vs p:
cext Any silicon switching diode 1 ft, AN
such as 1N916, 1N3064, etc. g 1o e
£ 700 i
3 400 - % 7z
5 200 il
5
ToCoxy T Royy/Coxy H B Yha-soa
terminal terminal S 100 Rext = 30 ket
70 _
TIMING COMPONENT CONNECTIONS WHEN 3 Rext = 20 k2
Cext > 1000 pF AND CLEAR IS USED 40 " Rext=10ka
FIGURE 2 2 e ol ] |H
10 i L
1 2 4 10 20 40 100 200 400 1000

Applications requiring more precise pulse widths (up
to 28 seconds) and not requiring the clear feature can
best be satisfied with the "121 or 'L121.

Cext—External Timing Capacitance—pF

FIGURE 5
TThese values of resistance axceed the maximum recommended for use

over the full temperature range of the SN54’ and SN54L’ circuits.
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TYPES SN5418122, SN74LS122, SN5418123, SN74L8123 )
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR 'L8122, 'L§123

The basic output pulse width is essentially deter-
mined by the values of external capacitance and
timing resistance. For pulse widths when Cext <
1000 pF, see Figure 7.

When Cext > 1000 pF, the output puise width is ’ vee
defined as: .
RT

tw = 045 - RT - Cext

where .
Cext
RT is in k2 (internal or external timing resistance.) /7|7_$
Cexq is in PF ) ToCext To Rext/Cext

Lo terminal terminal
t, isin nanoseconds

. 1
For best results, system ground should be applied to TIMING COMPONENT CONNECTIONS

the Cext terminal. The switching diode is not needed FIGURE &
for electrolytic capacitance applications.
‘LS122,'LS123
TYPICAL OUTPUT PULSE WIDTH
Vs
EXTERNAL TIMING CAPACITANCE
100000 = .
: -RT= 260 k2t =
T RT=160kQ g
T ¥ ;/ [
i v iy’
v AT A A
T 10000 =
= ; e =
2 = ”, 7
: —
2 [t ] sty A1
& 1000 === = ga
= et T j
o SN =RT=80kS§2 ~
!
L 100 TS N ERT = 40KQ | E
" : RT =20 kQ ;
—RT =10 kQ2
SN
107 0 100 1000

Cext—External Timing Capacitance—pF

tThis value of resistance exceeds the maximum recommended for use over
the full temperature range of the SNB4LS circuits.

FIGURE 7
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TYPES SN54LS240,SN541S241,SN54L5244,SN54S240,SN545241,
SN74LS240,SN741LS241,SN74LS244,SN74S240,SN74S241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typical Typical TypicaTPropagation Typical Typical Power
oL loH Delay Times Enable/ Dissipation
(Sink {Source Disable (Enabled)
Current) Current} Inverting Noninverting Times Inverting  Noninverting
SN5418" 12mA —-12mA 1050s 12ns 18 ns 130 mW 135 mw
SN74LS’ 24mA —15mA 105ns 12ns 18 ns 130 mw 135 mW
SNB4s* 48mA —12mA 4.5ns 6ns 9ns 450 mW 538 mw
SN748° 64mA —15mA 45 ns 6ns 9ns 450 mW 538 mW

3-State Outputs Drive Bus Lines
or Buffer-Memory Address Registers

P-N-P Inputs Reduce D-C Loading

Hysteresis at Inputs Improves
Noise Margins -

description

These octal buffers and line drivers are designed
specifically to improve both the performance and
density of threestate memory address drivers, clock
drivers, and bus-oriented receivers and transmitters.

The designer has a choice of selected combinations of

SN54L8240, SN545240 . ..J
SN741.5240, SN745240 .. .JOR N
‘ {TOP VIEW)

Vec 26 Y1 2a4  1v2 283 1¥3  2a2  ve
200 (9| (| (7| |w| !5 || (13 (12

2a1
n

POST OFFICE BOX 5012 « DALLAS. TEXAS 75222

k ) ot 12 assH s s Hw
inverting and noninverting outputs, symmetrical G T Al 2va 1Az v A3 2 A 1 oo
(active-low output control) inputs, and comple-
mentary G and G inputs. These devices feature high ‘75'\'54'-3241'3"‘543241 -
fan-out, improved fan-in, and 400-mV noise-margin. SN “’82‘:;(’1?3::/8'?’:" --JORN
The SN74LS’ and SN74S’ can be used to drive - af ;
terminated lines down to 133 chms ‘ R
e - n] [w] [u] [v] [w] [5] [u] [13] [2] [
schematics of inputs and outputs = + = | A
‘LS240, 'LS241, 'LS244 E\/
EQUIVALENT OF TYPICAL OF ALL = Py
EACH INPUT OUTPUTS / / / /
ce @ o . R
INPUT \+
¥ ——— Ve 123 JsMsHsH s e
iE R 1§ 1A1 2va 1A2 2Y3 1A3 2Y2 1A4 2¥1 GND
7 -——J SN54LS244 . ..J
‘ SN74LS244 ...JOR N
) (TOP VIEW)
UTPUT - -
. Vee 2G 1Y1 2A4. 1Y2 2A3 1Y3 2A2 1Y4 2A1
'§240 'S241 20, (]| 8| (o] {w| 5] [w] (3] 2] [n
EQUIVALENT OF T
EACH INPUT
GND .
>
Vee >——— / / / / /
, q’u\ - . .
INPUT —
'LS240, 'LS241,°L.8244;
3 R =50 £2 NOM L
'S240,°5241:
R < 25 2 NOM I_ 2 3 4 5 [} 7 L L} 0
1G 1a1 2vs 1A2 2v3 1A3 2Y2 1A4 a3l GND
TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN54LS240,SN54L5241,SN5415244,
SN74LS240,SN741S241,SN74L5244
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

PARAMETER SNSALS' SN74LS" UNIT
MIN NOM MAX | MIN NOM _MAX
Supply voltage, Vg (see Note 1) 45 5 5.5 | 4.75 5 525 v
High-level output current, IQH —12 —15 | mA
Low-level output current, Igp 12 24 mA
Operating free-air temperature, TA —55 125 0 70 [ °C
NOTE 1: Voltage values are with respect to network ground terminal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS” SN74LS’
E 1
PARAMETER TEST CONDITIONS MIN_ TYPE MAX |MIN TYPE MAX UNIT
ViH High-level input voltage . 2 2 \
ViL Low-level input voltage 0.7 0.8 A\
VK Input clamp voitage Ve = MIN, I = —18 mA —1.6 —15 Vv
Hysteresis (VT+ — V1) Voo = MIN 0.2 0.4 0.2 0.4 Vv
Vec =MIN, Vi =2V, 24 34 24 34
V. High-level output voltage ViL =08V, lon = MAX \Y
o Ve =MIN, ViH=2V, 2 2
V=05V, loH = MAX
Vee=MIN, | g =12mA 04 04
VoL Low-level output voltage VIH=2V, — \Z
Vi = VjLmax loL =24 mA 05
Off-state output current, _ _
lozH high-level voltage applied \‘;IC:= ZMC‘X’ Vo=27V 2 20 A
Off-state output current, _ ! _ L
10ZL  |ow.level voltage applied ViL = ViLmex | Vo =04V -20 -20
Input current at maximum _ -
Iy input voltage Veg =MAX, V=7V 0.1 0.1 | mA
1tH High-levei input current, any input Vge = MAX, V=27V 20 20 | wA
L Low-level input current Vee = MAX, Vi =04V —-0.2 —0.2 | mA
ios Short-circuit output current® Voo = MAX —50 —225 | -50 —225 | mA
Outputs high _ All 13 23 13 23
utputs low Vee =MAX 1= 5320 26 4 %6 a4}
lcc Supply current e Outputs open ‘LS241, 'LS244 27 46 27 46
All outputs puts opeN 1771 5240 29 850 29 50
disabled 'LS241, 'LS244 32 54 32 54
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Vg = 5 vV, Ta= 25°C.
#Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, VcC =5V, TA = 25°C
'LS240 'LS241, 'LS244
PARAMETER TEST CONDITIONS MIN TP MAX [MIN _TYP MAX UNIT
Propagation delay time,
1
PLH low-to-high-level output 9 4 2 18 ns
Propagation delay time, Cy =45pF, R =667,
12 1
tPHL high-to-low-level output See Note 2 12 18 8 "
PpZL Output enable time to low level 20 30 20 30 ns
tPZH Output enable time to high level 15 23 15 23 ns
tpLZ Output disable time from low level CL =5pF, RL =667 %, 15 25 15 25 ns
tPHZ Output disable time from high level See Note 2 10 18 10 18 ns

NOTE 2: Load circuit and voltage waveforms are shown on page 311,
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TYPES SN545240, SN54S241, SN74S240, SN74S241
BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54s”

SN748”

PARAMETER MIN_Nom MAX |MIN_nom wmax | UN'T
Supply voltage, Vo (see Note 1) 4.5 5 5.5 {4.75 5 525 \4
High-level output current, Igy —-12 —15 | mA
Low-level output current, 1oy 48 64 | mA
Operating free-air temperature, T4 (see Note 3) —55 125 0 70 °C

NOTES: 1. Voltage values are with respect to network ground terminal,
3. An SN548241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case to
free-air, Rgc A, of not mare than 40°C/W.

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

'$240

'S241

1
PARAME"I'ER TEST CONDITIONS MIN _TYPI MAX |MIN TYPT MAX UNIT
ViH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 A\
Vi input clamp voltage Voo =MIN,  11=-18mA —-1.2 -1.2 v
Hysteresis (V14 — Vp_} Ve = MIN 0.2 0.4 ) 0.2 0.4 N
Vec=MIN, viy=2V, 24 34 24 34
v High-level output voltage VIL=08Y, lon=-3mA \Y
OH Vee = MIN, VIH=2V, 2 2
VIL=05V, IgH=MAX
Ve =MIN,  vig=2vV,
VoL Low-level output voitage VIL=08V, lg| = MAX 0.55 0.55 Vv
Off-state output current, _ -
'0ZH  high-tevel voltage applied xf:= JoX. | Vo-24v %0 %0 A
Off-state output current, _ M _ _
lozL low-ievel voltage applied ViL=08V Vo=05V 50 50
I llnput current at maximum Vee=MAX, V{=55V 1 1 mA
input voltage
I High-level input current, any input Vee=MAX, V=27V 50 50 | uA
. Any A _ _ —400 —400 | uA
L Low-level input current A G Vee =MAX, V=05V - > A
los Short-circuit output current® Ve = MAX —50 —225 | —50 —225 | mA
Outputs high SN548" 80 123 95 147
puts hig SN74S’ 80 135 95 160
Vee = MAX, | SN548° 100 145 120 170
lcc  Supply current Outputslow | & huts open | SNTAS” 100150 720 80| ™
Outputs SN54S8' 100 145 120 170
disabled SN74s’ 100 150 120 180
tFor condit‘ions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
fAn typical values are at Voo =5V, Ta = 25°C.
kY *Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
switching characteristics, Vcc =5V, TA = 25°C
'S240 'S241
PARAMETER TEST CONDITIONS MIN _ TYP MAX | MIN TYP MAX UNIT
Propagation delay time,
PLH low-to-high-level output 45 7 6 9 ns
Propagation delay time, Cy =50 pF, R =90,
PHL high-to-low-level output See Note 4 45 ’ 6 s ns
pzZL Output enable time to low level 10 15 10 15 ns
tP7H Qutput enable time to high level 6.5 10 8 12 ns
pLZ Output disable time from low level CL =5pF, R =90, 10 15 10 15 ns
tPHZ Qutput disable time from high level See Note 4 6 9 6 9 ns

NOTE 4: Load circuit and voltage waveforms are shown on page 3-10,
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TYPES SN54LS240,SN54LS241,
SN541LS244,SN545240,SN545241,SN741LS240,
SN74LS241,SN74LS244,SN745240,SN745241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

DRIVER L LONG-LINE | RECEIVER
1/8 'LS241/'s241 r REPEATER REPEATER REPEATER M| 1/8 'LS241, 'S241
INPUT > . > 1/8 ‘'LS241, 'S241 1/8 'LS241, 'S241 1/8 'LS241, 'S241 OUTPUT
—
AlcL S N =
i 1 i

BV — e e e e o
03 INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT

'LS241, 'S241 USED AS REPEATER/LEVEL RESTORER

CONTROL OR MICROPROGRAM ROM/PROM
OR
MEMORY ADDRESS REGISTER

an— —l- o olools—— 505 T 00 |
| 's240 |
_H |
1=}
OUTPUT ]
CONTROL { | |
‘ ' |
-

5]

a .

v

\ ‘ ’ —
v—
SYSTEM AND/OR MEMORY-ADDRESS BUS
‘LS241,'S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER—4-8BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD

Msza0 "1
1'5240
.| |
—)
1/4 'LS241, "S241 PARTY LINE 1/4 °LS241, 'S241
| 1 - oRIVER :ULTIPLEJNPUT/OUTPUT Bl.'ls_ Y DAvER 5
ouTPUT | | EF;?X INPUTA | ! 5 | Grineuts
PORTS us . | | I 1
| | B! TO OTHER | | | TO OTHER
— BUFFERS *) | BUFFERS
| | ouTPuT | | ) | ouTPUT
l I Al [ 5
N ‘_l— Rt | J ] | ! | :
| Is I| b l a/ \g/ | o\ |
OUTPUT-PORT | | |
| 1 CONTROL [ B g i 3
| | — —— N
r o h BUS RECEIVERS BUS
| | CONTROL INPUT  QUTPUT CONTROL
H H B A L L
I i H L B B H L
o LoL A B8 H H
INPUT i | L T0 Bob NONE  NON £ n
nPuT DATA E  NONE L H
i | BUS
jst
l ‘ PARTY-LINE BUS SYSTEM
L | I J WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
| |
I I " meur-poRT
| 1 CONTROL

J

INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE

|
I
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TYPES SN54LS242, SN541LS243, SN74LS242, SN74LS243
QUADRUPLE BUS TRANSCEIVERS

SN54LS242...JOR W

® Two-Way Asynchronous Communication SN74LS242...JORN
Between Data Buses (TOP VIEW)
e P-N-P Inputs Reduce D-C Loading Vee GBA  NC 1B 28 38 48
. . “ 13 12 1] 0
e Hysteresis (Typically 400 mV) at Inputs
Improves Noise Margin
description
These four-data-line transceivers are designed for
asynchromous two-way communications between
data buses. The SN74LS’ can be used to drive term-
inated lines down to 133 ohms.
FUNCTION TABLE (EACH TRANSCEIVER)
AANTRAT ‘LS242 'LS243
CUNIRVL
INPUTS DATA PORT DATA PORT
STATUS STATUS
GAB GBA A B A B
A H ] | o | SN54LS243...JOR W
L " N . . N SN74LS243...JORN
(TOP VIEW)
H L ISOLATED ISOLATED
L L | 0 1 [¢]
Vec  GBA NC 1B 28 3B 48
*Possibly destructive oscillation may occur if the “ 13 12 1 ” ’ .
transceivers are enabled in both directions at once. — |
| = Input, O = Output, o= Inverting Output, N | _—l
. . o * ; ’
schematics of inputs and outputs L' p 4 ’
EQUIVALENT TYPICAL OF o o o o
OF EACH INPUT ALL OUTPUTS a o
vee -— oy Vee
17 k2 50 £ NOM p
a > L 4
INPUT — 4 OUTPUT
® Lie _— -
A % % ] 1
7 GND 112 s[Jalss[ ]
GAB NC 1A 2A 3A aA GND
NC—No internal connection
recommended operating conditions
SN54L8" SN74LS’
UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voc (see Note 1) 4.5 5 5.5 | 4.75 5 5.25 \
High-level output current, IgH —-12 —-15 | mA
Low-level output current, ig|_ 12 24 | mA
Operating free-air temperature, Ta —55 125 0 70 | °C

NOTE 1: Voltage values are with respect to network ground terminal.
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TYPES SN54LS242, SN54LS243, SN74LS242, SN7415243
QUADRUPLE BUS TRANSCEIVERS

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

PARAMETER TEST CONDITIONS? SNSALS' SN7aLS' uNIT
miN TYPE MAX [mIN TYPE MAX
V|4  High-level input voltage 2 2 v
ViL  Low-level input voltage 0.7 0.8 \%
Vik  Inputclamp voitage Vee = MIN, I =-18mA —-1.5 -1.5 v
Hysteresis (V14 — VT-) Veg = MIN 0.2 0.4 0.2 0.4 v
Vee = MIN ViH=2V
e \“/" o e 2 voa | 243 24 31
R IL= ViL » loH="3m
A\ High-level tvolt; A\
OH igh-level output voltage Voo = MIN, Vin=2V, ; ;
ViL=05V, 10H = MAX
Vcc=MIN, loL =12 mA 025 04 025 0.4
VoL Low-level output voltage ViH=2V, \%
VL = V)L max oL =24 mA 035 05
Off-state output current,
| Vee = MAX, Vo=27V 20 20
OZH  pigh-level voltage applied VCC oy o A
IH= ’
Off-state output current,
1 V|L=V|Lmax {Vo=04V —200 —200 | HA
ozt low-level voltage applied L L 0

Input current at maximum

Iy . Vce = MAX, V=7V 0.1 0.1 | mA
input voltage
ItH High-level input current, any input | VCC = MAX, V=27V 20 20 | uA
Vee = MAX, V=04V,
i — -0.2 -0.2
AINPUts | &AB and GBA at Vjj_ max
| Low-level Voo -MAX, Vi=04V mA
L nput current B inputs yee : =08 -0.2 —02
GAB and GBA at2V
GAB or GBA| Vgg =MAX, V=04V —02 -02
los  Short-circuit output current® Vge = MAX -50 -225 | —50 —225 | mA
Outputs high ‘15242, °L.8243 22 38 22 38
Ve = MAX, n
\ Suppl . Outputs low Outputs ’LS242,'L5243 29 50 2 50 A
urren u en, m
cc  Supelycure Al ootputs | o PUT OPER. 5242 25 50 % 50
See Note 2
disabled 'LS243 32 54 32 54
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Vg =5V, TA = 25°C.
®Not more than one output should be shorted at a time, and duration of the short<ircuit should not exceed one second,
NOTE 2: !cg is measured with transcejvers enabled in one direction only, or.with all transceivers disabled,
switching characteristics, Ve =5V, TA = 25°C
PARAMETER TEST CONDITIONS L5242 ‘L5243 UNIT
MIN TYP MAX [MIN TYP MAX
P ion detay time,
pLy | opagation delay time 9 14 12 18] ns
low-to-high-level output
Propagation delay time, Cp =45 pF, RL =667,
1 12 18 12 18| ns
PHL high-to-low-level output See Note 3
tpzL Output enable time to low level 20 30 20 30| ns
tpzH Output enable time to high level 15 23 15 23| ns
tpLz Output disable time from low level | Cp =5 pF, R =667 9, 15 25 15 25 | ns
tpHz Output disable time from high level | See Note 3 10 18 10 18| ns

NOTE 3: Load circuit and waveforms are shown on page 3-11.
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TYPES SN54265, SN74265

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

FOR SYMMETRICAL GENERATION OF COMPLEMENTARY TTL SIGNALS

e Switching Time Skew of the Complementary
Outputs Is Typically 0.5 ns . . . Guaranteed
to be No More than 3 ns at Rated Loading

e Full Fan-Out to 20 High-Level and 10
Low-Level 54/74 Loads

e Active Pull-Down Provides Square
Transfer Characteristic

description

The SN54265 and SN74265 circuits feature comple-
mentary outputs from each logic element, which have
virtually symmetrical switching time delays from the
triggering input. They are designed specifically for use
in appiications such as:

e Symmetrical clock/clock generators

® Complementary input circuit for decoders and
code converters

® Switch debouncing
® Differential line driver

Examples of these four functions are illustrated in the
typical application data.

The SN54265 is characterized for operation over the
full military temperature range of —55°C 1o 125°C;
the SN74265 is characterized for operation from 0°c
to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

SN54265 . . .J OR W PACKAGE
SN74265...J OR N PACKAGE
(TOP VIEW}

vec  4A 4w ay 38 3 3w 3y
16 5] |14 13 12 1 10 9

|
1 2 3 4 5 ] 7 8
1A W 1Y 2A 28 2w 2y GND
positive logic:
ELEMENTS 1 AND 4 ELEMENTS 2 AND 3
Y=A Y =AB
W=A W=AB

TYPICAL OF ALL OUTPUTS
== Vee

OUTPUT
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TYPES SN54265, SN74265

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

recommended operating conditions

SN54265 SN74265 oNIT
MIN NOM MAX |MIN NOM MAX |-
Supply voltage, Vcc 4.5 5 5.5 | 4.75 5 5.25| V
High-level output current, lQH —800 —800| wA
Low-level output current, Ig| 16 16| mA
Operating free-air temperature, TA —55 125 ] 70| °C

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

PARAMETER TEST CONDITIONST MIN TYP MAX|UNIT
V|4 High-level input voltage 2 \4
ViL Low-level input voltage 08} V
Vik  Input clamp voltage Ve = MIN, Iy} =—12mA -15| V
VoH High-level output voltage Vee = MIN, IoH = —800 uA 24 34 v
VoL Low-level output voltage Ve = MIN, loL = 16 mA 0.2 04| V
Iy Input current at maximum input voltage Ve = MAX, V=865V 11 mA
WH High-ievel input current Ve = MAX, V=24V 40 | uA
TS Low-level input current Voc=MAX, V=04V —1.6 | mA
i Short-circuit t & Vee = MAX SNsAZe5 —20 L YN
ort-circuit output curren = .
os i cc SN74265 ~18 57| "
lcc  Supply current Vee = MAX, SeeNote3 25 34| mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAN typical valuesareat Ve =5 V, Ta = 25°C.
§Not more than one output should be shorted at a time.
NOTE 3: I is measured with all outputs open and all inputs grounded,
switching characteristics, Veg =5V, Tao=25C
FROM TO
PARAMETERT TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT)
PLH(W) AorB W 116 18
ns
1 (a licable) Y 1.3 18
PHL(Y) s applical R -4002,
tPHL(W) AorB w 9.8 18
I {as appticable) v CL=15pF, 02 18]
a icable .
PLH(Y) S applica - See Note 4
tPLH(W)—tPHL(Y) AorB W with +0.3 =3 ns
tPH L (W)—tPLH(Y) (as applicable} respect to Y -04 3

tp|_H = Propagation delay time, low-to-high-level output.
tpH | = Propagation delay time, high-to-tow-level output.

tPX X (W)—tPX X (Y) = Difference in indicated propagation delay times at the W and Y outputs, respectively.
NOTE 4: Load circuit and voltage waveforms are shown on page 3-10.

TEXAS INSTRU

INCORPORATE

M ENTS

POST OFFICE BOX 5012 = DALLAS, TEXAS 75222

107



TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

TYPICAL CHARACTERISTICST

PROPAGATION DELAY TIME DIFFERENCE PROPAGATION DELAY TIME DIFFERENCE
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
5 —— 2 5
Vee=5V Ta=25°C
? 4R =4009 ? 1.5} R =4008
g 3CL=15pF 3 CL=15pF
5o
g 2 s £
5 J e & 05
2 1 o o [ PLAW LY [
- o ~ : - 0
> >
£ //w 2
a 1 M)~ 0 —0.5 = tp (W) —tPLH(Y)
H Kt =
§ -2 S
® 5 -1
& 4 & 15
-5 2
-75 50 -25 0 25 50 75 100 125 45 4.75 5 5.25 5.5
Ta—Free-Air Temperature—°C Vec—Supply Voltage—V
FIGURE 1 FIGURE 2
PROPAGATION DELAY TIME DIFFERENCE vs LOAD CAPACITANCE
2 2
Vec=5V Vee=5V
w w o
2 5lTa=25%C i 151TAa=25°C
@
2 1 = 1
g \R‘L =4 k0 gq_-’
5 I & Q
0.5 » 05 = 400
g £ Ry
= I~ s 0 ]
> =4 b
= ~2%0 = |
£-05 L 05
g =
I 1
= —1 = =1 -
B z 1 RL =4k
T .}
;—1.5 g -1.5
) -2
15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50
C1—Load Capacitance—pF CL—Load Capacitance—pF
FIGURE 3 FIGURE 4

TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable for SN54265 only.
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

TYPICAL APPLICATION DATA

CLOCK
1/6 SN7404 1/4 SN74265

CLOCK cLocK cLock
CLOCK CLOCK
GENERATOR GENERATOR
CLOCK I | I I cLock I I r | I

—-| |&— SKEW
CLOCK CLOCK

FIGURE A — TYPICAL CLOCK/CLOCK GENERATOR CIRCUIT FIGURE B — SKEWLESS CLOCK/CLOCK GENERATOR CIRCUIT

—— a—— ——=—

i 1125N74265 |
A

g 0 |

“._DO_ 1 INPUTA -—lts_‘

A_JGaTE 1 i

GATE 2 | GATE 2

. 3 INPUTB —+[:S__ - 3

GATE 3 e GATE 3

v _ X L —

lml J>l|
=)

GATEO

l)> Wll

INPUT A D '_Dc
B ..

GATE 1

lW >I|
N

I_
| 2/3 SN7404
|
|
|
|
|
l

i

w

-—————— — — ——H ————— — — —H
INPUT B I INPUT B
L ! L

—| j— DECODER SKEW le— SYMMETRICAL DECODE
H H

[l
5 | x
INPUT __‘.._I___.___._._L INPUT —_——— —— — — — L
GATE:- GATE |
2 ————— e e e H 2 _—— e e — — —H
B B8
L L
DECODER SPIKE /— NO DECODE SPIKE
T . g
OUTPUT 2 OUTPUT 2
— —— — ——— — —L —_— e —— e —_ — — — — L
FIGURE C — TYPICAL DECODER/CODE CONVERTER FIGURE D — SYMMETRICAL DECODER/CODE CONVERTER
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

TYPICAL APPLICATION DATA

390

1/4 SN74265 1/4 SN74265
w _ w
v Y

5V

2

NN [_——VOH — ,— — VoH
W OUTPUT W OUTPUT
ol

— . — — — VoL _— VoL
————— v — — ——Von
Y OUTPUT I_\_} \ ’ . OH Y OUTPUT , \ 0
—_— VoL VoL
WITHOUT FEEDBACK WITH FEEDBACK TO

STABILIZE INPUT
FIGURE E — SWITCH DEBOUNCER

A
/
VWA

DIFFERENTIAL LINE RECEIVER
1/4 SN74265

d
“
L

DATAIN DATA OUT

2§ L

Noise immunity typically 3V
for either high level or low level data

FIGURE F — DIFFERENTIAL LINE DRIVER
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SERIES 54/74, 54H/74H, 54L/74L, 54LS/14LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

Vece

PARAMETER MEASUREMENT INFORMATION

INPUT
CONDITIONS
(See Test Table
and Note)

LI

L]l

TEST TABLE
OPEN. FUNCTION INPUT CONDITIONS
C%’;JI:;?;I%R “0_H ) vy NAND Input under test at V[ max, all others at 4.5 V
R — OH AND All inputs at V)4 min
T%TUE#'S_?;E NOR All inputs at V| max
OR Input under test at Vi min, all others at GND
AND-OR- | Inputs under test (a set including one input of each
VOH é INVERT | AND gate) at V| max, all others at 4.5 V
f_ AND-OR All inputs' of AND gate under test
at Vjy min, all others at GND

NOTE: For functions having three-state outputs, input conditions
are maintained which will cause the outputs to be enabled

(low-impedance).

FIGURE 1-V |y, ViL. VOH. IOH

6-94

INPUT
CONDITIONS
(See Test Table
and Note)

<
Q
-
+

Vee TEST TABLE
. FUNCTION INPUT CONDITIONS
\ NAND | All inputs at Vi min
:_l;“) AND Input under test at V{ max, all others at 4.5V
NOR Input under test at V4 min, others at GND

OR Al inputs at Vj max

AND-OR- | All inputs of AND gate under test
INVERT |at V| min, all others at GND

Inputs under test (a set including one input of each
AND gate} at Vyj min, all others at 4.5V

L

AND-OR

t[fe—
Tt

NOTE: For functions having three-state outputs, input conditions
are maintained which will cause the outputs to be enabied
(low-impedance).
FIGURE 2—-V|H, ViL, VoL
Vee
Vee horhy
+) ——
1 L v () ]
OUTPUT(S)
| REMAINING [~ oPEN
REMAINING QUTPUTIS) INPUTS
4 v INPUTS OPEN (See Note B)
—_ oPEN | T ]
? _l. ]

NOTE: Each input is tested separately.

T LT

NOTES: A. Eachinputis tested separately.
B. When testing AND-OR-INVERT or AND-OR gates,
each AND gate is tested separately with inputs of
AND gates not under test open when testing || and
grounded when testing |-

FIGURE 3-V) FIGURE 4—1}, hy
a5V V?C
REMAINING
INPUTS QUTPUTI(S) NOTES: A. Each input is tested separately.
™ oPEN B. When testing AND-OR-INVERT or AND-OR gates, each AND gate
IR is tested separately with inputs of AND gates not under test open.
v - (—)

i

FIGURE 5—1j
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SERIES 54/74, 54H/74H, 54L/74L, 54LS/74LS, 54S/14S

TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Vee TEST TABLE
' FUNCTION INPUT CONDITIONS
NAND All inputs at GND
o AND All inputs at 4.5V
INPUT | — NOR All inputs at GND
CONDITIONS J__| OR All inputs at 4.5 V
(See Test Table =) AND-OR-INVERT| All inputs at GND
and Note) - -
l los AND-OR All inputs at 4.5 V
NOTE: For functions having three-state
_L outputs, input conditions are main-
= = tained which will cause the outputs
t0 be enabled (low-impedance).
FIGURE 6—lpgg
Vee
1 TEST TABLE
+
) FUNCTION INPUT CONDITIONS FOR IgcH | INPUT CONDITIONS FOR IccL
‘ce | NAND ‘All inputs at GND All inputs at 4.5 V
AND All inputsat 4.5V All inputs at GND
— NOR All inputs at GND One inputat4.5V,
INPUT | fnputs@ all others at GND
CONDITIONS QUTPUTI(S) "
(See Test Table OPEN oR One input at 4.5V, Al inputs at GND
and Note) | = all others at GND
] AND-OR-INVERT|  Alli £ GND All inputs of one AND gate
-OR- t
-L fnputs 8 at 4.5 V, all others at GND
Ali inputs of AND gate
= AND-OR Inputs of one AT gate All inputs at GND
at 4.5 V, aii others at GND
NOTE: Ig¢g is measured simultaneously for all functions in a package. The average-per-gate values are calculated from
the appropriate one of the following equations:
total Icc, lecH. of lccL
Ice, | ,ort (average per gate or flip-flop) =
CC. fceH cer (number of gates or flip-flops in package)
wa o lccH * lecL
loc (average per gate, 50% duty eycle) = 2 (number of gates in package)
FIGURE 7—-I¢c
Vee
4.5V a5y vee
oL
o p——
V14 VT
-—) *-— ()
T+ Ir_
VoL T VoH
.l_ : _L 3
€L €T
FIGURE 8—VT4, IT+ VoL (FOR NAND SCHMITT TRIGGERS) FIGURE 9—VT_, IT_, VoH (FOR NAND SCHMITT TRIGGERS)}
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SERIES 54/74, 54H/74H, 54L/741, 541S/74LS, 54S/14S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

OPEN

loL
() 02 NOTES: A. Switches are in position 1 for SN54'/SN74', position

2 for SN54H'/SN74H".

B. The I'x limit for SN54" and SN74’ circuits may be
verified by an alternate equivalent procedure. The
VXx source is replaced by a resistor (138 Q for
SN54’, 130 £ for SN_74‘) in parallel with a voltmeter
between the X and X pins. If the measured voltage,
VXx. is less than 0.4 V, the specified limit for IX is
met.

FIGURE 10—Ix (FOR EXPANDABLE GATES)

Vee

[

_L_x

% =
- ~ 27 kR = =
(Adjust 1)

FIGURE 11-VgEg(q) (FOR EXPANDABLE GATES) FIGURE 12-Vgy (FOR EXPANDABLE GATES)

Vee Vee
l 4.5V
1
loH loL
() m— - (+)
VoH _| Vou
L * L I
Vx Vx
- () -— ()
X Ix

FIGURE 14—V (FOR EXPANDABLE GATES)

FIGURE 13—VgH (FOR EXPANDABLE GATES)
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SERIES 54/74, 54H/14H, 54L/74L, 54LS/74LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Vee
ViH
Ix —
FIGURE 15—-0ON-STATE CHARACTERISTICS FIGURE 16—OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
Vee
Vee
45V
Ix Ix
v - (+) - +)
H Vx
VIL — ] J
i
I‘ 1 1 n
FIGURE 17—ON-STATE CHARACTERISTICS FIGURE 18—OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
Vece
lo(otf)
(See Notes 2 and 3) —} OTHER °
INPUTS @ (+) (See Note 2)
(—) —#» (See Note 3)
Vo
ToVigorVvy J= ] OUTPUT
(See Note 1) __|COoNTROL

INPUTS

=
NOTES: 1. Input conditions are maintained which will ensure that the three-state output(s) is (are) disabled to the high-impedance state. See

function table or logic for the particular device.
2. When testing for current into the output with a high-level output voltage, input conditions are applied that would cause the
output to be low if it were enabled.

3. When testing for current out of the output with a low-level output voltage, input conditions are applied that would cause the

output to be high if it were enabled.
FIGURE 19—lg|off) (THREE-STATE OUTPUTS)
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SERIES 54/74
TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSTS

QUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
a0 T T 177 ‘ Vee=5 Vv 40 Veg=5V
TA=126C | R =400 V=04V
35 T 35
- ; o } > [ ~Ta-25C
30T =—55C — - £ 30
3 N AN
§ 25 \\ TA‘= oo 32-5 \TA= 17§vc
Z20 i 3 20 N—
g \ \ i ] Ta=-55°C \
S5 Ta=25°C : 2s N
J EERWEE £ ‘
10 IRER I 1 10 -
. Ta=125°C—T o
0! + t = 05 +
AER=EE |
00 02 04 06 08 1 12 1.4 16 18 2 R T
Vi~Input Voltage—V IoH—High-Level Output Current—mA
FIGURE A1 FIGURE A2
LOW-LEVEL OUTPUT VOLTAGE | AVERAGE PROPAGATION DELAY TIME,
vs vs
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
O8Necsv ‘ 1 T 2 “fvec=5v 1
Vi=24V | i i | A R =400 2
> 05 ; L TazS5C £ T
I H : 1 ‘ z
g 1 ' | o z 30
S os T T } ] ‘/‘;}ﬁ‘ E
S g !
303 ‘ ¢ § o L = 150 pF
3 / 1 L
) // | L e o e
: 1 i |
7, 2w |
- : I
o ! + f’ o c:_= 15lpF
5
i z ]
° 1 | &l
6 5 10 5 20 25 30 35 40 %7650 -25 0 25 50 75 100 125
IoL~Low-Level-Output Current—mA T A~Free-Air Temperature—"C
FIGURE A3 FIGURE A4
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
FREE-AIR TEMPERATURE . FREE-AIR TEMPERATURE
Ve =5V ] T Ve =5V I T
R =400 9 b R( =400 2 |
3 ! : 7 ! |
. ! | |
£20 : ‘ :
S 3 s !
e Eim
§ g i ’,// B: 9= §
g2 G- 120pF £5 ~— |
§ 5 15— CL-50sF L §3% sl = ;
R‘I‘i fislintals: - g3 ~__ C|;_=1${‘)pF
R B = O T éi_m" h . c._1=5oo:v=
s ! - cp =15 pi
~75 -80 —25 0 25 50 75 100 125 7% Ts0 25 0 25 50 75 100 125
T aFree-Air Tempersture—"C Ta—Free-Air Temperature—°C
FIGURE AS FIGURE A6

*Data for temperatures below 0°C and above 70°C are applicable for Series 54 circuits only.
§Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54H/74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST$

PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OQUTPUT HIGH-TO-LOW-LEVEL OUTPUT
Vs Vs
2 FREE-AIR TEMPERATURE 2 FREE-AIR TEMPERATURE
0 Veg=8V Vee =5V
1gfRL=2808 18l RL=280Q
; 16 16
- s 14 £ 714
z3 5z ™~
2312 2 s12—g ~ CL = 150 pF
53 o= L1 8o T~ ="
g 50 ! |1 8 310 N~
8¢ . CL=100pF | 7 *:;,—7 & CL=100pF |
S R |
T$ ] £3 6 —
':."' z 6 — l_‘ v T~
x5 AT CL=25pF 5 . CL=25pF| T
2 2
275 -50 —25 0 25 50 75 100 125 ;075 -50 -25 0 25 50 75 100 125
T a—Free-Air Temperature—°C TA—Free-Air Temperature—°C
FIGURE B1 FIGURE B2
AVERAGE PROPAGATION DELAY TIME
Vs
FREE-AIR TEMPERATURE
o 20 T T
\ Vec=5V
o 18— "7
€ RL=280Q
£
3 16
)
a 14
c
2
g 12 3 Cp =150 pF
- — —
e 10 = =
t . e S CL =100 pF —
g 8
@ Cp=25pF
> — |l
< 6
-
£ 4
+ N
T 2
_I !
L I !
-75 -50 -25 0 25° 50 75 100 125
Ta—Free-Air Temperature—°C
FIGURE B3
TData for temperatures below 0°C and above 70°C are applicable for Series 54H circuits only.
§Daia as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54L/74L

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSt§

OUTPUT VOLTAGE

vs
INPUT VOLTAGE
: T T
Lvec=sv _| ]
45 Ry - 4kQ
4 <
3s
7
40
g2 P
22
3 LT Ta=257C
o's g r +
9 “ra=12sc I
10 _\ A
05
0 — ]
05 1 15 2 25
Vi~ lnput Volrage--¥.
FIGURE C1
OUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT
o5 —Tr—T
Vee =5V
Vi=24V
70 T 1a-25¢ 3 /’/
E
g I >/ A
> Ta=125"C
%0 d
3
EEY // //
: 1 e
3 ol \TA: -55°C
Sos _— ]
o 1 3 4 o

Pp--Power Dissipation Per Flip-Flop- mW

10

1oL ~Low-Level Output Current—mA

FIGURE C3

POWER DISSIPATION PER FLIP-FLOP
vs
FREQUENCY
Vec =5V T 1
9 VfLCcmck <03V ll_ RL =4k
Vi clock 224V | C =50 pF
8 FDuty cycle = 50%

7
; 4
. ~ 5 A
5 P
s A
\ Lt | A
=T WO ! CL=0
R =4k
3
Cp =30pF
2
1
067 02 04 o071 710
- Frequency—MHz
FIGURE C5

VpH- High-Level Output Voltaga- V.

-0.

FIGURE C2
CLOCK INPUT CURRENT PER FLIP-FLOP
vs
02 INPUT VOLTAGE
’ [
{
o1
/-‘
®— ENABLE INPUTS
o LKL
/"\ ISOLATE SLAVE Vec=5V
LA FROM MASTER J=K=0V
Ta=25°C
[
-04

AVERAGE TOTAL D-C POWER DISSiPATION

PT{av)—Average Total D-C Power Dissipation—mW

vec=5v |
Vi=03V

4

3

1~Clock Input Current--mA
L
&

OUTPUT VOLTAGE

vs
HIGH-LEVEL QUTPUT CURRENT
5

/ Ta=25°C
2

__YA:755°Cv—/'\ N

0o -1 -2 -3 —4 -5 -6 -7
10~ High-Level Output Current—mA

0 05 t 15 225 3 35 4 45 5 55
Vi-Input Voltage—V

FIGURE C4

PER FLIP-FLOP
Vs

FREE-AIR TEMPERATURE

Ve =5V

Vi clock =03V

Vg clock =24V

g i (9]
2

20—

15 p—rt PTiav) =

| |1 |
75 -50 -25 0 25 50 75 100 125
T a—Free-Air Temperature—"C

FIGURE C6

TData for temperatures betow 0°C and above 70°C are applicable for Series 54L circuits only.
§Unless otherwise noted, data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54L/74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§

PROPAGATION DELAY TIMES AVERAGE PROPAGATION DELAY TIME
Vs vs
LOAD CAPACITANCE & FREE-AIR TEMPERATURE
50 T 1 / ql_, 50 T T
45.VCC=5V e E 45 Vee=5V
Ry =40 kS /’ - RL=4kQ
|+ = oe® e = CL =50 pF
.,!lz, 40FTa=25C tPLH =] v ] 2 40 3 L p
g 35 I o § 35 —
F 30 e _,; S 30
3 TPHL g
s 25 £ 25
S )
S 20 e 20
& >
g 1 < 15
g !
& 10 LY
I
+la ®
0 E 0
0 10 20 30 40 50 60 70 80 90 100 8| -75-50 -25 0 25 50 75 100 125
C—Load Capacitance—pF Ta—Free-Air Temperature—"C
FIGURE C7 FIGURE C8
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES n
vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
50 I 50 |
45— p— 45 o~
2 s0—TN i AN 2 40— O\
I NN I N 2 L~
g 35 g — g 35
= £ _—
7 30 , i F 50 _
> >
5 L kS " g
3 ] PHL.
o 25 a 25
< c
2 20 S 20
2 S
2 15 § 15
% 10} Vec=5V o 10} vee=5V
R =40k RL=4kQ
5[ ¢, =50 pF 51 ¢\ =50 pF
1 1 | i
975 -50 —26 O 25 50 75 100 125 975 50 —26. 0 25 50 75 100 125
Ta—Free-Air Temperature—"C TA—Free-Air Temperature—"C
FIGURE C9 FIGURE C10

*Data for temperatures below 0°C and above 70°C are applicable for Series 54L circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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541S/74LS

SCHOTTKY-CLAMPED LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSTS

OUTPUT VOLTAGE
Vs
40 INPUT VOLTAGE
Vee =5V
35 RL=2k2 |
30 A ‘
) \‘ Ta=25°C
25 _ M|
w
20

Vo-Output Voltage—V

[]
0 02040608 1 1214 1618 2

| \
Sl
|

Vi—Iinput Voltage—V

FIGURE D1

LOW-LEVEL OUTPUT VOLTAGE
Vs

05 LOW-LEVEL OUTPUT CURRENT

04

03

0.2

0.1

VpL-—Low-Level Output Voltage—V

Propagation Delay Time--ns

2

0

veessv ] | D T T T
viTRl o ‘ +A=‘|2s’c‘

o 1 2 3 4 5 6 7 8 9 10
ioL—Low-Level Output Current—mA

FIGURE D3

PROPAGATION DELAY TIMES

vs
FREE-AIR TEMPERATURE
Vee=5V | 17
cL=15pF | I
RL=2k2 | !
[T ! Co
\‘?\t\ PHL LA
i - iteLH '
T | !
| L

—75 -50 -25 0 25 50 75 100 125

Ta-Free-Air Temperature—"C

FIGURE D5

VoH--High-Level Output Voltage—V

Pp—Power Dissipation Per Gate-—-mW

Propagation Delay Times—ns
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FIGURE D6

¥ Data for temperatures below 0°C and above 70°C are applicable for Series 54LS circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.

6-102

TEXAS'

DMENTS

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

1272



SERIES 54S/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSTS
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FIGURE E5 FIGURE E6
TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only. .

§Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54S8/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§
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FIGURE E7 FIGURE E8
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FIGURE E11 FIGURE E12

TData for temperatures below 0°C and above 70°C are applicable for Series 54$ circuits only.
§Daga as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54S/74S

SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS FOR FLIP-FLOPSt
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FIGURE E18

tData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
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