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Series 54L/74L
LLow Power TTL
Integrated Circuits

® Over 14 MSI Functions
pEm® All Popular Package Configurations

e Fast Delivery to MIL-STD-883 for
Military and Space Applications.



SERIES 54L, 74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC CIRCUITS ze
FOR AEROSPACE, MILITARY, OR INDUSTRIAL < E
COMPUTER AND CONTROL SYSTEM APPLT!CATIONS § b4
£F
2 N
c2
description 2
Series 54L./74L integrated circuits have been designed SPEED-POWER RELATIONSHIPS OF §
for aerospace, military, and industrial applications DIGITAL IC FAMILIEST
where high d-c noise margin, low power dissipation, - 1000 T —T T T
Diagonal lines are lines

improved speed-power relationships, and high Vee=5V

A i " A g - 400 + o~ +— Of constant speed-power
reliability are important system considerations. This g Ta=25C product
logic family includes small-scale integration (SSI) = |
circuits and medium-scale integration (MSI) circuits §|2 100 AN Series
needed to perform most functions of general-purpose Qg \\ /‘ 15930 DTL
digital systems. Definiti ifications for Seri §& 40 N\ CL=30pF
igital systems. Definitive specifications for Series 88 Series Q 7
54L/74L SSI circuits (gates and flip-flops) are 52 54L TTL \
provided in this section, and 54L/74L MSI circuits g3 Cy =50 pF o
. . . a = 10 N
are included in Section 9. . o 2 |
g 4 | Series 54 TTL—"
i [ I _ T T
Series 54L circuits are characterized for operation z CL=15pF g::lefl‘ - /
over the full military temperature range of —55°C to I ! CL =25 pF
125°C, and Series 74L circuits are characterized for 1
0.1 0.4 1 4 10 40 100

operation over the temperature range of 0°C to 70°C.
Typical Power Dissipation—mW

features
CHOICE OF PACKAGES

® available in flat (T) and dual-in-line package (J or N}

® maximum number of circuits per package through use of 14-lead package _
OPTIMUM CIRCUIT PERFORMANCE i

® very low power dissipation—typically 1 mW per gate at 50% duty cycle

TTypical saturated logic gate from the indicated families

® relatively high speed-tvpically: gate propagation delay time of 33 ns

® high d-c noise margin—typically one volt at Tp = 25°C

¢ low output impedance p;'ovides low a-c noise susceptibility

® waveform integrity over full range of loading and temperature conditions

® fan-out—10 Series 54L loads
—1 Series 54 load and 2 Series 541 loads
—1 Series 54H load

® astandard Series 54 output will drive 40 Series 54L loads

® logic levels are compatible with most bipolar saturated integrated circuits

TeEXAS INSTRUMENTS 8-1
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SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

SERIES 54L/74L

FEATURING 1 mW AND 33 ns PER GATE PERFORMANCE
SMALL SCALE INTEGRATION (SSI)

OPERATING TEMPERATURE PACKAGES"
FUNCTION RANGE Dual-In-
-55°C to 125°C  -0°C to 70°C Line Flat  SEC.PAGE
NAND/NOR GATES
Quadruple 2-tnput Positive NAND Gates SN54L00 SN74L00 J N T 8-4
Quadruple 2-Input Positive NAND Gates ’

(with Open-Collector Output) SN54L01 SN74L01 J N T 8-5
Quadruple 2-Input Positive NOR Gates SN54L02 SN74L02 J N T 8-6
Quadruple 2-Input Positive NAND Gates

(with Open-Collector Output) SN54L03 SN74L03 J N T 8-5
Hex Inverters L SN54L04 SN74L04 J N T 8-9
Triple 3-Input Positive NAND Gates SN54L10 SN74L10 J N T 8-10
Dual 4-1nput Positive NAND Gates SN54L20 SN74L20 J N T 8-11
8-1nput Positive NAND Gates SN54L.30 SN74L30 J N T 8-12

AND-OR-INVERT GATES
Dual 2-Wide AND-OR-INVERT Gates . SN54L51 SN74L51 J N T 8-13
4-Wide 3-2-2-3-Input AND-OR-INVERT Gates SN54L54 LN74L54 J N T 8-14
2-Wide 4-Input AND-OR-INVERT Gates SNB4L55 SN74L55 J N T 8-15
FLIP-FLOPS
R-S Master-Slave Flip-Flops SN54L71 SN54L.71 J N T 8-16
J-K Master-Slave Flip-Flops . SN54L72 SN74L72 J N T 8-19
Dual J-K Master-Slave Flip-Flops SN54L73 SN74L73 J N T 8-22
Dual D-Type Edge-Triggered Flip-Flops SN541.74 SN74L74 J N T 8-25
Dual J-K Master-Slave Flip-Flops

{Common Clock} e e e e SN54L78 SN74L78 J N T 8-28

Retriggerable Monostable Multivibrators with Clear . . . . . SN54L122 SN74L122 J N T 8-31

SEE PAGES 9-1, 9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS

*For outline drawings of all packages, see Section 1.

—SEE ORDERING INSTRUCTIONS PAGE 1-1—
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SERIES 54L, 74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply Voltage Voo (SeeNote 1) . . . . . . . . . . . . . . ... ... .. ... ... .. 8V
Input Voltage, Vi (SeeNotes1and2) . . . . . . . . . . . . . ... ... ... ......5b5V
Operating Free-Air Temperature Range: Series54L . . . . . . . . . . . . . . . . . . —55°Cto125°C

Series74L . . . . . . . .. ... ........ 0Cto70C
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . ..... —85°Cto150°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Input signals must be zero or positive with respect to network ground terminal.

logic definition
Series 54L and 74L logic is defined in terms of standard POSITIVE LOGIC using the following definitions:
HIGH VOLTAGE = LOGICAL 1
LOW VOLTAGE = LOGICALO
unused gates

Inputs of unused gates should be connected to ground. This sets the gate output to logical 1 to ensure minimum power
dissipation.

unused inputs of NAND/AND gates

Unused inputs, including preset and clear, must be maintained at a positive voltage greater than 2.4 V but not to exceed
the absolute maximum rating of 5.5 V.

Some possible ways of handling unused inputs are:

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between 2.4 V
and 35 V.

b. Connect unused inputs, except preset or clear, to a used input of the same gate if maximum fan-out of the
driving output will not be exceeded.

c. Connect unused inputs to the logical 1 output of an unused gate.

d. Connect unused inputs to Vg through a 1k resistor so that if a transient which exceeds the 5.5-V
maximum rating should occur, the impedance - ill be high enough to protect the input. One to 25 unused
inputs may be connected to each 1-k§2 resistc .

input-current requirements

Input-current requirements reflect worst-case VcC and temperature conditions. Each input of the multiple-emitter m
input transistor requires no more than a 0.18-mA flow out of the input at a logical O voltage level; therefore, one load

(N=1) is —0.18 mA maximum. Each input, except the clock inputs of the flip-flops, requires current into the terminal

at a logical 1 voltage ievel. This current is 10 uA maximum for each. See fan-out capabilities (below) and typical
characteristics (page 8-47) for flip-flop clock input current requirements. Currents into the input terminals are specified

as positive values.

fan-out capability

Fan-out (N) reflects the ability of an output to sink current from a number of Series 54L and 74L loads at a logical 0
voltage level and to supply current at a logical 1 voltage level. Each Serie. = . output is capable of sinking current or
supplying current to 10 Series 54L loads (N=10), or one Series 54/74 load and two 54L loads. Each Series 74L output
is capable of sinking current or supplying current to 20 Series 74L loads (N=20), or two Series 54/74 loads and two 74L
loads. Load currents {out of the output terminal) are specified as negative values.

A Series 54 or 74 output is capable of sinking current or supplying current to 40 Series 54L or 74L loads (N=40). The
Series 54/74 buffer gate circuit (SN5440/SN7440) is capable of driving 120 Series 541 /74L loads. The carry outputs of
the Series 54/74 adders are capable of driving 20 Series 54L/74L loads and the A% and B% nodes of the
SN5480/SN7480 may be used to drive 12 loads.

When fanning out into Series 54L/74L flip-flop clock inputs, no load current (ljoad) is drawn at Vin(clock) = 2.4 V.
Therefore, the fan-out limitation is the Isjnk capability of the driving output. A Series 54/74 output will sink sufficient
current to drive 44 clock inputs (88 loads), and the SN5440/SN7440 circuit will sink sufficient current to drive 133
clock inputs (266 loads). The Series 54L output is capable of driving five 54L clock inputs and one additional load. The
Series 74L output is capable of driving ten 74L clock inputs.
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CIRCUIT TYPES SN54L00, SN74100
QUADRUPLE 2-INPUT POSITIVE NAND GATES

T JORN
schematic {each gate) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)

4y 4 4  GND 3B A 3y Ve 480 4A
CNCNONONOROR BSININT
L 1 I} '} [ 1 1 ,_J

4y 38 3A 3

wnlfe][s]

| = 0= | |
e T

FaHanefs rJ
ONORC EENEIENOE

A 18 v A 28 2Y GND

T
:

\
©

positive logic

Y = AB
NOTE: (omponent values shown
are nominai.
recommended operating conditions MIN NOM MAX |UNIT
Supply Voltage Vcc: SN54L00 Circuits . . . . . . . .« . . . o e e e e 4.5 5 55 v
SNT4LOO Circuifs . . « + « v o e e e e e e e e e e e . .| 475 5 525 Y
Normalized Fan-Out From Each Qutput, N« + =+ <« « « « « o = = o v o = e o 10
Operating Free-Air Temperature Range, Ta: SN54L00 Circuits . . . . . . . .« « « . —55 25 125 |°C
SN74100 Circuits . . . . . + « « . . . . .| 0 25 70 |°C

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

TEST

PARAMETER FIGURE TEST CONDITIONST MIN MAX | UNIT
Logical 1 input voltage required
V.o at all input terminals to ensure 1 2 v
logical O level at output 1
Logical 0 input voltage required
Vino) at any input terminal to ensure 2 0.7 v
logical 1 level at output
. Yee = MIN, Via = 07V,
Voutn) Logical 1 output voltage 2 ‘:2 = —100 pA 24 Y
Voutio) Logical O output voltage 1 :(.c: z ;‘:1' Vin =12V, 0.3 v
linw Logical O level input current (each input) 3 VYce = MAX, Vin = 03V -0.18 mA
Vee = MAX, Vin = 2.4Y 10 A
Loy Logical 1 level input current (each input) 4 V:Z Z MAX, Vo = 55V 100 ::A
los Short-circuit output current 5 VYec = MAX, Yin=0,VYout =0 -3 =15 mA
logical O level supply current _ _
leco (average per gate) 6 VYec = MAX, Vin =135V 0.51 mA
Logical 1 level supply current ) _ _
leen) (average per gate) [ Vee = MAX, Yin=0 0.2 mA
switching characteristics, Vecc =5V, Ta = 25°C, N=10
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
tow Propagation delay time to logical 0 level 35 C. = 50pF, RL.= 4k 31 60 ns
toat  Propagation delay time to logical 1 level 35 CL = 50pF, R = 4kQ 35 &0 ns
FFor conditions shown os MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable circuit type.




CIRCUIT TYPES SN54L01, SN54L03, SN74L01, SN74L03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

. SN54L01, SN74L01 $N54L03, SN74L03
schematic (each gate) T FLAT PACKAGE J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW) (TOP VIEW)

4y 4B 4A GND 3B 3A

- @@@@0@?

40 kQ 20 k2 L ] ! !
B [
. |-4
12 k2 $

IIII1
oo OOOOOO®O

Resistor values shown are nominal. 1A 18 ¥ vee 2y 2A 28

positive logic: Y = AB

recommended operating conditions

SN54L01 SN74L01
SN54L03 SN74L03 UNIT
MIN NOM MAX|MIN NOM MAX
Supply voltage, Voo 45 5 55 (475 5 526| V
Normalized fan-out from each output, N 10 10
Operating free-air temperature, Tp —55 25 125 0 25 70| °cC

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONST MIN MAX|UNIT
ViH High-level input voltage 2 v
ViL  Low-level input voltage 06| V

Ve =MIN, VIH=2V,

VoL Low-level output voltage 03| Vv
loL=2mA

I Input current at maximum input voltage Vec=MAX, V=55V 100| pA

ll4  High-level input current : Voo =MAX, V=24V "~ 10| pA

L Low-level input current Vec=MAX, V|=03V —0.18 | mA
Supply current, high-level output

lccn PPY 9 P Voo =MAX, Al inputs grounded 02| mA
(average per gate)
Supply current, low-level output

loeL oY w P Vo= MAX,  Allinputs at 5V 0.51| mA
(average per gate)

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.

switching characteristics, Vcg =5V, TaA =25°C, N =10

PARAMETER TEST CONDITIONS MIN MAX| UNIT
Propagation delay time,
1 = F 90
PLH low-to-high-level output CL =50 pF,
" " RL=4k®, ns
Propagation delay time, A
PHL ee Figure
1 See F 35 60

high-to-low-level output

Veo=MIN, V) =06V, )
loH  High-level output current cc I 50| pA
VoH=5.5V



CIRCUIT TYPES SN54102, SN74L02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

schematic (each gate)

40 ki

T FLAT PACKAGE
(TOP VIEW)

J OR N DUAL-IN-LINE PACKAGE

(TOP VIEW)

4A GND 3B

vee a4y

48 aA 3y 3B

3A

1

wijgrzyn

|

098
5[1)16[]7

T s s

1A 1B 1ad vce 2y 2A 2B 1Y 1A 1B 2y 2A 2B GND
Resistor values shown are nominal. pOSitiVE Iogic: Y = A + B
recommended operating conditions
SN541L02 SN74L02
UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Voc 45 5 55 | 4.75 5 525 V
Normalized fan-out from each output, N 10 10
Operating free-air temperature, T —55 25 125 0 25 70| °C
electrical characteristics over recommended operating free-air temperature range
PARAMETER TEST CONDITIONST MiIN MAX | UNIT
Vin  High-level input voltage 2 \
ViL  Low-level input voltage 07 V
. Ve = MIN, ViL=0.7V, :
VoH High-level output current 2.4 \Y
loH = —100 LA
Vee = MIN, VIH=2V,
VoL Low-tevel output voltage 03] V
loL=2mA
h Input current at maximum input voltage Vee=MAX, V=55V 100 | pA
HH High-level input current Vee=MAX, V=24V 10| pA
hi Low-level input current Voo =MAX, V=03V —0.18| mA
los  Short-circuit output current Vee = MAX -3 —=15| mA
Supp! ent, high-level output
lccH pply current, Nig ey Vee =MAX,  SeeNote 3 04| mA
(average per gate)
Supply current, low-leve! output
lccL Veg = MAX,  SeeNote 4 0.65| mA
(average per gate) .

NOTES: 3. IggH is measured with all inputs grounded and outputs open.
4. ey is measured with one input of each gate at 5 V, the remaining inputs grounded, and outputs open.

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

device type.

switching characteristics, Veg =5V, TA =256°C,N =10

PARAMETER

TEST CONDITIONS

MIN TYP MAX

UNIT

PLH

Propagation delay time,
low-to-high-level output

PHL

Propagation delay time,
high-to-low-level output

CL=
RL =
See Figure 35

50 pF,
a4k,

31 60

35 60

ns

8-6




SERIES 54L/74L
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 paralieled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 541 /74L loads. When
no other open-coliector gates are paralleled, this gate may be used to drive ten Series 54L/74L loads. For any of these
conditions an appropriate load resisior 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
paralteled 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 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

RL
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 (VR ) is the difference between Vg 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 (I|1) and off-state reverse currents
(loH) through each of the wire-AND-connected outputs:

IRL=7n*1oH * N * ljy to TTL loads
Therefore, calculations for the maximum value of Ry would be:

Vee — VOH min

R =
L{max) 7 lon *N-ig

where 7 = number of gates wire-AND-connected, and N = number of Series 54L/74L loads.

T Vee
g
TTL LOADS
=D -
T ——— > Calculation:
o lon M RL{max) = —1CC = VOH min
—— ofF ’ } xS ToR + N - iy
T —t — 5-24 26
1 | Ri{max) = @ = Q = 113009
- OH 0.6002 + 0.00003 0.00023
——- OFF ’
«—t 7
| . IH
—_ oH e, e
—— OFF N=3
N ljy=3¢10uA
fon
\—J_"l
nloH =450 kA FIGURE A—HIGH-LEVEL CIRCUIT CONDITIONS




SERIES 54L/74L
OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

low-level (on-state) circuit calculations (see figure B)

— e ——
— T oF! N-3
Nelj =3-0.18 mA
\ ; TCurrent into OFF outputs is negligible at the low logic leve!.
MAXIMUM 1o CAPABILITY
OF ONE OUTPUT =2 mA FIGURE B—LOW-LEVEL CIRCUIT CONDITIONS
.. . L. TABLE 1
driving series 54L/74L loads and combining outputs FANOUT

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 Rp. 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 2 mA, the maximum current which will ensure a low-level maximum of 0.3 volt.

Also, fan-out must be considered. Part of the 2 mA will be supplied from the inputs which are being driven. This
reduces the amount of current which can be allowed through RL.

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

Ve — VoL max

RL(min) = ———C oL ™% __
Ltmin) = {0 apabiiity — N = 1L

RL

::1 on '} E} D—
- J - Calculation:
oL I Vee — VoL max
,___Do_ RL{min) = 75 “capability — N - Ij_
ol
iy = =203 o 27 o 3490
L{min} = 3062 — 0.00054 ~  0.00146 = @

WIRE-AND OUTPUTS

=il

Table 1 provides minimum and maximum resistor
values, calculated from equations shown above, for
driving one to ten Series 54L/74L loads and wire-
AND connecting two to ten parallel outputs. Each
value shown for one wire-AND output is determined
by the fan-out plus the cutoff current of a single
output transistor. Extension beyond ten wire-AND
connections is permitted with fan-outs of five or less
if a valid minimum and maximum Ry is possible.
When fanning-out to ten Series 54L/74L loads, the
calculation for the minimum value of R indicates
that a value greater than the maximum value of R

LOAD, RESISTOR VALUE IN KILOHMS

should be used; however, the use of a resistor having a All values in the table are based on:
value between 15.6 kQ and 17.3 kQ in this case will High-level condition: Ve =5 V., VOH min = 2.4 Y
. . or .. Low-level condition: Vee =5V, VoL max = 0.3V
satisfy the high level condition and limit the low level X—Not recommended or not possible
to less than 0.31 volt. § The theoretical value is 23.5 k2. See explanation in text.




CIRCUIT TYPES SN54L04, SN74L04
HEX INVERTERS

schematic (each inverter) T JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
6Y GND 5Y B5A 4y Voo 6A 6Y 5A BY 4A 4y

W [oXocXofcXoXo
To ]
T

40 k2 3

QUTPUT
INPUT

Ll
k)
GND @@@@@@@

2y 2A Vcc 3A 3Y 1A 1Y 2A 2Y 3A 3Y GND
Component values shown are nominal.
positive logic
Y=A
recommended operating conditions MIN NOM MAX | UNIT
Supply Voltage Vcc:  SN54L04 Circuits . . . . . . . . . . . . 4.5 5 5.5 Y
SN74L04 Circuits . . . . . . . . . . . . 4.75 5 5.25 \Y
Normalized Fan-Out From Each Qutput, N . . . . . . . . . . . . 10
Operating Free-Air Temperature Range, TA:  SN54L04 Circuits . . . . —55 25 125 °c
) SN74L04 Circuits . . . . 0 25 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
TEST +
PARAMETER EIGURE TEST CONDITIONS MIN MAX | UNIT
Vi Logical 1 input voltage required at input 2 v
i1} terminal to ensure logical O level at output 7
. Logical 0 input voltage required at input
Vin(0) terminal to ensure logical 1 level at output 8 . 0.7 v m
] Ve =MIN,  Vjp=07V,
Vout(1) Logical 1 output voltage -8 lload = — 100 xA 24 v
) Vee=MIN,  Vip=2V,
Vout(0) Logical 0 output voltage 7 lsink = 2 MA 0.3 v
lin(o) Logical O level input current 9 Vee = MAX, Vip =03V -0.18 mA
. " . Vee =MAX, Vip=24V 10
lin(1) Logical 1 level input current 10 VeG=MAX, Vin=55V 100 uA
= Vin=0
10s Short-circuit output current 1 Vee _MAX' n -3 -15 | mA
. Vour =0
| Logica! O level supply current 12 Vee = MAX, Vi =5V 0.51 mA
cclo {Average per inverter) cc o Tin .
. Logical 1 level supply current _ -
lect {Average per inverter) 12 Ve =MAX,  Vin=0 02 mA
switching characteristics, Voo =5V, Ty = 25°C, N = 10
PARAMETER z TEST TEST CONDITIONS? MIN TYP MAX | UNIT
FIGURE
tpd0  Propagation delay time to logical O level 35 Cp =50pF, R =4k 31 60 ns
tpd1 Propagation delay time to logical 1 level 35 Cy =50pF, R =4kQ 35 60 ns

1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the
applicabie device type,



CIRCUIT TYPES SN54L10, SN74L10
TRIPLE 3-INPUT POSITIVE NAND GATES

schematic (each gate)

T JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
v ¢ 1Y 3¢ 38 3A 3Y
C
1C 3y 3C GND 38 3A 2 c | | ‘ :—ﬁu—j
@ @ ® NSNS ”T
i 'y _I ‘ l |
” | ! =
’ B L \
» |
! i t
o R
! | —
— 1 — 1 ¥ i 1 | ‘ !
YA NONO 1 Ha.H H
ONONORORORORE BEDEDIE
L A 15 24 28 2C Y GOND
NOTE: (Component values shown positive logic
are nominal. .
Y == ABC
recommended operating conditions
MIN NOM MAX | UNIT
Supply Voltage Vcc: SN54L10 Circuits . 4.5 5 55 V
. SN74L10 Circuits . . 4.75 5 525V
Normalized Fan-Out From Each Qutput, N . . . . . . . . . . . .« . . « . « - . . 10
Operating Free-Air Temperature Ronge, Ta: SN54L10 Circvits . . . . . . . . . . . . . —55 25 125 | °C
SN74L10 Circuits . . . . . « « . « . . . . 0 25 70 | °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
n PARAMETER TEST TEST CONDITIONST MIN MAX | UNIT
FIGURE
Logical 1 input voltage required
V.n1) ot all input terminals to ensure 1 2 \%
logical 0 level at output .
Logical 0 input voltage required ; |
Vinio) at any input terminal to ensure 2 07 A"
logical 1 level at output |
. Vce = MIN, Vin = 07V, |
IVeutps) Logical 1 output voltage 2 I:; — 100 pA 2.4 v
Voutio) Logical 0 output voltage 1 I\:.c: f ZM:L' Vin = 2V, L B 03 i \
liny Logical O level input current (each input) 3 Vee = MAX, Vie =03V ~0.18 | mA
Vce = MAX, Vin = 2.4V 10 uA
lin ical i h i 4
() logical 1 level input current (each input) Voo = MAX, V. =55V 100 A
los Short-circuit output current 5 Vee = MAX, Vin = 0,Vouit =0 -3 -15 mA
Logical O level supply current _ _
fecqo) (average per gate) I} Vee = MAX, Vie =5V 0.51 mA
Logical 1 leve! supply current _ B
leepy (average per gate) 6 Vee = MAX, Vin = 0 0.2 mA
switching characteristics, Vecc =5V, T, =25°C, N=10
PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT]
FIGURE e
toso  Propagation delay time to logical 0 level 35 CL == 50 pF, RL = 4k 31 60 ns [
toat Propagation delay time to logical 1 level 35 Cu = 50 pF, R. == 4kQ 35 60 ns ]

8-10

FFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit lype.



CIRCUIT TYPES SN54L20, SN74120
DUAL 4-INPUT POSITIVE NAND GATES

T JORN
schematic (each gate) FLAT PACKAGE (TOP VIEW]) DUAL-IN-LINE PACKAGE (TOP VIEW)

1D 1€ 18

Ve ® @

1A 18 NC 1C 10 1Y GND

INPUTS positive logic

NOTES: 1. Component values shown are nominal. Y == ABCD
2. NC— No internal connection.

recommended operating conditions

MIN NOM MAX (UNIT
Supply Veltage Vcc: SN54L20 Circuits . . . . . . . . < .« . . . e e e 4.5 5 55|V
SN74L20 Cirewits . . . . . . . . . . . . . . . . . . . . . |475 5 525 |V
Normalized Fan-Out FromEachOutput, N. . . . . . . . . . . . .« « .« « « « . . 10
Operating Free-Air Temperature Range, Ta:SN54L20 Circuits . . . . . . . . . . . . . -55 25 125 | °C
SN74L20 Circuits = « o « « « o . 0 .. .- 0 25 70 |°C

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

TEST
PARAMETER FIGURE TEST CONDITIONST , MIN MAX [UNIT
Logical 1 input voltage required
Vinpy at all input terminals to ensure 1 2 v
logical O level at output
Logical 0 input voltage required
Viato) at any input terminal fo ensure 2 07 v
logical 1 level at output
Voutp Logical 1 output voliage 2 :’:; Z A_A::é 4A Vin =07V, 2.4 A\
. Yee = MIN, Vin =2V,
Voutto) Logical 0 output voltage 1 bk = 2 mA 0.3 v
lino) Logical O level input current (each input) 3 VYee = MAX, Vian =03V -0.18 mA
Yec = MAX, Vin = 24V 10 pA
Lin i i i
1 Logical 1 level input current (each input) 4 Vee = ) Vi = 55V 100 A
los  Short-circuit output current 5 Vee = MAX, Vie =0, Vo = 0 -3 =15 mA
Logical O level supply current _ o
e (average per gate) [} Ve = MAX, Vin =5V 0.51 mA
Logical 1 level supply current _ .
lecy (average per gate) [ Vee = MAX, Vin =10 0.2 mA
switching characteristics, Vcc =5V, T, = 25°C, N=10
PARAMETER FITGElsl:E TEST CONDITIONS MIN TYP MAX |UNIT
toa  Propagation delay time to logical 0 level 35 C. = 50pF, R = 4kQ 31 60 ns
ton  Propagation delay time to logical 1 level 35 C. = 50 pF, Ru= 4kQ 35 60 ns
FFor conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable circuit fype.
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CIRCUIT TYPES SN54L30, SN74L30
8-INPUT POSITIVE NAND GATES

schematic
T JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
© |56085660 m‘

320 1 ORC s
w0k 320 k0500 0 L @ @ 1 . J ? L_f[
. I | I
] .
P
r.,\.< L —— ! |
output | ‘ i — )
Y rF | — 3 ’ : ll
¥ ¥ ¥ | ! | '—”

QOOOOO 2 s s7]

ABCDEFGH NC A [} Veo C D E SRS [ G GRS NS [y SNGOS s S

L B C Dt = GND

INPUTS 12k
L LSP posiiive iogic
NOTES: 1. Component values shown are nominal. Y = ABCDEFGH
2. NC — No intemal connection

recommended operating conditions

MIN NOM MAX | UNIT
Supply Voltage Vce: SN54L30 Circuits . . . . . . . . . « . . . . - . . o - - | 45 5 551 V
SN74130 Cireuits . . . . . . . . .« « .« « .« o« . . . . . . . 475 5 525| V
Normalized Fan-Out From Each Qutput, N. . . . e e e e e e e e e e 10
Operating Free-Air Temperature Range, Ta: SN54L3O Circuits . . . . . . .« . . . . . |-55 25 125 | °C
SN74130 Cirevits . . . . . . . . . . . . .| 0 25 70]°C

nlectricul characteristics (over recommended operating free-air temperature range unléss otherwise noted)

TEST
PARAMETER FIGURE TEST CONDITIONST MIN MAX | UNIT
Logical 1 input voltage required
Vinn at all input terminals to ensure 1 2 A\
logical O level at output
Logical 0 input voltage required
Vino) at any input terminal to ensure 2 07 v
logical 1 level at output
= Vie = 0.7V,
Vousqn) Logical 1 output voltage 2 :Tii — T:':o’ 4A =0 2.4 v
. = , Vin = 2V,
Vout(o) Logical O output voltage 1 :':f‘f — ;\:’m 03 v
Ling) Logical O level input current (each input) 3 Vee = MAX, Vin = 03V -0.18 mA
. . . Vee = MAX, Vin = 24V 10 HA
linpy Logical 1 level input current (each input) 4 Vee = MAX. V. = 55V 100 uh
fos  Short-circuif output current 5 Yec = MAX, Via = 0,Vour = 0 -3 -15 mA
lccioy Logical O level supply current é Vee = MAX, Vin =5V 0.51 mA
) wcal 1 level \ ‘ SN54130 0.33 A
ccr) Logical 1 level supply current [ Yec = MAX, Vin =0 SN74L30 0.2 m
switching characteristics, Vocc =5 V, T, =25°C, N=10
PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
todo Propagation delay time to logical 0 level 35 Cu == 50 pF, R. == 4k 70 100 ns
tar Propagation delay time to logical 1 level 35 C. = 50pF, R = 4k 35 60 ns

FFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the epplicable circuit type.
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CIRCUIT TYPES SN54L51, SN74L51
DUAL 2-WIDE AND-OR-INVERT GATES

schematic (each gate)

FLAT PACKAGE (TOP VIEW]

T

JORN

DUAL-IN-LINE PACKAGE (TOP VIEW)

—0 1C 18

1Y

® O 6

2y 20 2C

Ef)b

1F

1

1E 10

1Y

0wl [s]]s

0 K2 20 k0 40 kO3
$ 3 $
'
)
ABC
[l
INPUTS
Pd
12 kQ ¢
S

NOTES: 1. Component values shown are nominal.
2. Inputs € and F are available on gate 1 only.

®O 6
]

recommended operating conditions

Supply

Voltage Vce: SN54L51 Circuits
SN74L51 Circuits

Normalized Fan-Qut From Each Output, N .

Operating Free-Air Temperature Range, Ta: SN54L51 Ci

QOOOOQ
L T 1A 2A 28 2¢ 2 2Y GND
positive logic
1Y = (1A*1B*1C) + (1D*1E*1F)
2Y = (2A*2B) + (2C*2D}

MIN NOM MAX | UNIT
45 5 55| Vv
- 475 5 525 | V

L . 10
frevits .. . . . . .. . 55 25 125 | °C
SN74L51 Cirevits . . . . . . . . . 0 25 70 | °C

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

switching ch

TEST
PARAMETER FIGURE TEST CONDITIONST MIN MAX {UNIT
Logical 1 input voltage required at
V.y ol input terminals of either AND 13 2 v
section to ensure logical 0 at output
Logical 0 input voltage required at
V.ol one input terminal of each AND 14 0.7 v
section to ensure logical 1 at output
. Vee = MIN, Via =07V,
Voutty Logical 1 output voltage 14 I:.Z = 2100 4A 24 v
Veuto] Logical O output voltage 13 K::: : ;A:i’ Vin =2V, 0.3 v
lael  Logical O level input current (each input) | 15 Yec = MAX, Vin =03V -0.18 mA
Ve = MAX, Vin = 2.4V 10 LA
g Logical T level input current (each input) | 16
Vee = MAX, Vin =535V 100 pA
los Short-circuit output current 17 | Yoo = MAX, Vio =0, Vost =0 -3 -15 mA
lecu I(.:si::l 0 level suipply current 18 | Vec = : Ve =5V 0.65 mA
ge per gaie)
Logical 1 level supply current
lcctl (average por gate) | 18 | Vec = MAX, Va=0 04 | mA
aracteristics, Vecc =5V, T, =25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
todo Propagation delay time to logical 0 level 35 CL =50 pF, RL = 4 kQ 35 60 ns
tod1 Propagation delay time to logical 1 fevel 35 CL= 50 pF, Re = 4 kQ 50 90 ns

FEor conditions shown as MIN or MAX, use the appropriafe value specified under recommended operating conditions for the applicable circuit type.
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CIRCUIT TYPES SN54L54, SN74154
4-WIDE 3-2-2-3-INPUT AND-OR-INVERT GATES

T JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)

~0 %
ko ¢ | 20k 240 C B NC GNO Y J |
Isiles GOBT OO
-\. r7-‘ Ll J
i }INPUTS

schematic

D

ABC E

INPUTS OUTPUT Y

i DOOOO®Q

j_/‘ A ) E Vo F G H

F }|NPUTS

0006 sitive logic

HIJ }) Po g

2

INPUTS j2ka oo Y = [ABC) + (DE) + (FGIE (HL])

NOTE: 1. Component values shown are nominal.
2. NC — No intemal connecrion

recommended operating conditions

MIN NOM MAX | UNIT
Supply Voltage Vcc: SN54L54 Circuits . . . . . . . . . . . . . . . . . . .. 4.5 5 55| V
SN74L54 Cirevits . . . . . . . . . . . . . . ... .. . lz75 5 525| Vv
Normalized Fan-Out From Each Qutput, N. . . . . . . . . . . . . . . . . .. . 10
Operating Free-Air Temperature Range, Ta: SN54L54 Circvits . . . . . . . . . . . . .| -55 25 125 | °C
SN74L54 Circvits . . . . . . . . . . . . . 0 25 70| °C

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

TEST
PARAMETER FIGURE TEST CONDITIONS} MIN MAX | UNIT

Logical 1 input volioge required at
VY all input terminals of one AND 13 2 A4

section to ensure logical 0 at output

Logical 0 input voltage required at .
Y.nio) one input terminal of each AND 14 07 v

section to ensure logical 1 at output

. Yec = MIN, Vin =07V,
Vourtt) Logical 1 output voltage 14 losa = ~100 pA 2.4 v
Vout(o) Logical 0 output voltage 13 Zf: i ;A:s\' Vin =2V, 0.3 v
Lo Logical O level input current (each input) 15 Vec = MAX, Vin =03V -0.18 mA
Vee = MAX, Vin = 24V 10 uA
lin)  Logical 1 level input current (each input) 16
Vec = MAX, Vin =55V 100 nA
los  Short-circuit output current 17 Vce = MAX, Vin == 0, YVout = 0 -3 -15 mA
lccioy Logical O level supply current 18 | Vec = MAX, Vie =15V 0.99 mA
lecqy Logical 1 level supply current 18 | Vec = MAX, Vin =20 0.8 mA
switching characteristics, V.c =5V, T, = 25°C, N=10
TEST
. PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
trda  Propagation delay time to logical 0 level 35 |Cu. = 50 pF, Re = 4k 35 60 ns
trat  Propagation delay time to logical 1 level 35 |C.= 50pF, Ru = 4k 50 90 ns
FFor conditions shown as MIN or MAX, use the oppropriate value specified under ded operating conditions for the applicable circuit type.
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CIRCUIT TYPES SN54L55, SN74L55
2.WIDE 4-INPUT AND-OR-INVERT GATES

schematic
T JORN

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE {TOP VIEW)

)
&

C NC H

|
T T L 1
2323 ONONORONONORO)
x 3 T % E F G
INPUTS
positive logic
Y = (ABCD) + (EFGH)
NOTE: 1. Component values shown are nominal.
2. NC — No internal connection
recommended operating conditions MIN_ NOM _MAX]UNIT
Supply Voltage Vcc: SN54L55 Circuits . « o« v a s e e e e s e e 4.5 5 55|V
SNTALSS Circuits . o « « = o+ o s oeosoeosoese st 475 5 525 V
Normalized Fan-Out From Each Qutput, N.. -« » = = = ® - . 10
Operating Free-Air Temperature Range, Ta: SN54L55 Circuits . . . o o o e oo —55 25 125| °C
SN74L55 Circuits . . o+ « « « o o = s st 0 25 70| °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONST MIN MAX | UNIT

Logical O input voltage required at
Viney one input terminal of each AND 14 . 07 \'
section fo ensure logical 1 ot output

Voutn) Logical 1 output voltage 14 :l:‘i z T]":é A Vian =07V, 2.4 v
Voutto) Logical O output voltage 13 ‘I/“C: j 2M 'I:i’ Vin =2V, 03 v
ling  Logical O level input current (each input) 15 | Vec = MAX, Vin = 03V -0.18 mA

Vec = MAX, Yin = 24V . 10 pA
linpy)  Logical 1 level input current (each input) 16

Vee = MAX, Via =55V 100 pA
los  Short<circuit output current i 17 Vee = MAX, Vin =0, Vout = 0 -3 -15 mA
lccor Logical O level supply current 18 Vee = MAX, Yia =5V 0.65 mA
iccy Logical 1 level supply current 18 | Vee = MAX, Vin =0 0.4 mA

switching characteristics, Vecc =5 V, T.=25°CN=10

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
to Propagation delay time to logicat 0 level 35 C. = 50 pF, Ru = 4k 35 60 ns
ton Propagation delay time fo logical 1 level 35 C. = 50 pF, RL = 4kQ 50 90 ns
+For conditions shown as MIN or MAX, use the appropriate value specified under ded operati ditions for the applicable circuit type.

Logical 1 input voltage required at
Via ol input terminals of either AND 13 2 v
section to ensure logical 0 af output
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CIRCUIT TYPES SN54L71, SN74L71
R-S MASTER-SLAVE FLIP-FLOPS

logic
T
TRUTH TABLE FLAT PACKAGE (TOP VIEW)
t tt1 R R2 Q@ GND & s3
R_| s Q ORORCRONO,
[ 0 Q. L L 1
0 1 1 1 0
Preset Ciaar|
1 [) [) ez
1 1 indeierminate

NOTES: 1. R = Rl e R2eR3
25=S5les52053
3. 1, = Bit time before clock pulse.
4. tag1 = Bit time after clock pulse.
5. NC— Mo internal connection.

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
VCC PRESET CLOCK R3 R2 R1 Q
u][1

i I il
1112
T Clem

positive logic
Low input o preset sets Q to logical 1
Low input to clear sets Q to logical 0
Preset and clear are independent of clock

description

These R-S flip-flop circvits are based on the master-slave
principle. The AND gate inputs for entry into the master
section are controlled by the clock pulse. The clock pulse
also regulates the state of the coupling transistors which
connect the master and slave sections. The sequence of

operation is as follows:

1. lIsolate slave from master

Enter information from AND gate inputs to master

2.
3. Disable AND gate inputs
4

Transfer information from master to slave.

recommended operating conditions

Supply Voltage Vcc: SN54L71 Circuits
SN74L71 Circuits
Normalized Fan-Out From Each Qutput, N .
Width of Clock Pulse, toiciocyy (See figure 36) .
Width of Preset Pulse, tp(preset; (See figure 37)
Width of Clear Pulse, to(ciear) (See figure 37) .
Input Setup Time, tawp (See figure 36)
Inp}zr Hold Time, thota . . . .

Operating Free-Air Temperature Range, Ta: SN54L71 Circuits
SN74L71 Circuits

HIGH

LOW

CLOCK WAVEFORM

MIN NOM MAX [UNIT
4.5 5 55| V
475 5 525| v
10
200 ns
100 ns
100 ns
100 ns
0
-55 25 125 | °C
0 25 70 | °C




CIRCUIT TYPES SN54L71, SN74171
R-S MASTER-SLAVE FLIP-FLOPS

electrical choracteristics (over recommended operafin§ free-air temperature range unless otherwise noted)

TEST +
PARAMETER FIGURE TEST CONDITIONS MIN MAX |UNIT
Input voltage required to 19
Viamy ensure logical 1 at any and 2 v
input terminal 20
Input voltage required to 19
Viato) ensure logical 0 at any and 07| V
input ferminal except clock 20
Input voltage required to 19
Vinte) ensure logical 0 at and 06| V
clock.input terminal 20
Vetty  Llogical 1 output veltage 19 Vec = MIN,  ligad = ~100 gA 2.4 \'
VYoutty  Llogical 0 output voltage 20 Veec = MIN,  Lix = 2mA 03] Vv
Lingo) Logical O level input current _ o
at R, R2, R3, §1, §2, or $3 21 Vec = MAX, Vi, =103V -0.18| mA
Logical O level input current _ o
latl ¢ oreset, clear, or clock 21 | Vec = MAX, Vi =03V -0.36f | mA
I Logical 1 level input current 22 Vee = MAX, Vin= 24V 10| xA
i at R1, R2, R3, §1, §2, or S3 Yee = MAX, Vi =55V 100 | zA
L Logical 1 level input current 22 Voo = MAX, Vin= 24V 20| oA
nft} at preset or clear Vee = MAX, Vin= 55V 200 | uA
I Logical 1 level input current 22 Voo = MAX, Vin= 24V of ~0.2f| ma
"0 atelock Vee = MAX, Vi =55V 200f | pA
los Short-circuit output current 23 | Vec = MAX, Vi =0,V =0 -3 -15| mA
lec Supply current 22 | Vec = MAX,  Vinjctocy = 0 1.44| mA
FFor conditions shown es MIN or MAX, use the appropriafe value specified under ded operating conditions for the applicable circuit type.
SFor typical clock inpul current see page 8-47,
switching characteristics, Vec =5 V, T, == 25°C, N=10
PARAMETER TEST TEST CONDITIONS MIN TP MAX | UNIT
FIGURE
fmax  Maximum cleck fraquency 3% |C=50pF R =4ke 3 MHz
Propagation delay time to logical
toat 1 level from clear or preset 37 CL = 50pF, Ru= 4k 35 75| ns
o output
CL = 50 pF R = 4k,
Propagation delay fime to logical Yinfcloct) == é.4 v 60 150 | ms
todo 0 level from clear or preset 37
o output CL = 50 pF, RR=4kQ,
P Vineloct) == 0 V 200 ns
toan Propagation delay time to logical 36 Co=50pF, R = 4k 10 s 75 "
1 level from clock to output t = 20ph L= n
tod Propagation delay time fo logical _ _
0 level from cleck to output 36 Co=350pF, R =4k 1 & 150 | s
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CIRCUIT TYPES SN54L71, SN74L71
R-S MASTER-SLAVE FLIP-FLOPS

functional block diagram

Qo—4

PRESET

R1
R2

R3O—]

~0 CLEAR

schematic

Vee
500 Q 3 20kQ g 56 kQ 56 kQ < 20 kQ 500 Q
“ Q o——rt fﬁ- b— 03
L1120 12kQ
PRESET —o0 CLEAR
60 kQ 40kQ 3 56 kQ 56 kQ $ 40 kQ 60 kQ
56 kQ 4 56kQ
R1 \>< 51
&2 -\_Cj'_/— <__/ \___C}_/— 5
R3 v ] s3
20 kQ 20 kQ
-0 GND

Component values shown are nominal.
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CIRCUIT TYPES SN541L72, SN74172
- J-K MASTER-SLAVE FLIP-FLOPS

T JORN
logic FLAT PACKAGE (TOP VIEW)  DUAL-IN-LINE PACKAGE (TOP VIEW)
TRUTH TABLE @ @ C:’D 6’;‘5’ (J;) Ve PRESETCLOCK K3 K2 ki Q@
i ikl L1 1
J K Q ' .
° G e
0 1 0
1 0 1 l — J JJ—]
a ) | | 1
1 1 Qn
OJORONO;
CLOCK PRESET

Kl Vee

NOTES: 1.J=J1e)2e13

1
CLEAR  NC ) NC CLEAR J1 12 13 G GND

2K=KeKeid
3. ta = Bit time before clock pulse.

4. 1,41 = Bit time after clock pulse.

positive logic
Low input to preset sets Q to logical 1
Low input fo clear sets Q to logical 0
Preset and clear are independent of clock

5. NC — No internal connection.

description

These J-K flip-flop circuits are based on the master-siave
principle. The AND gate inputs for entry into the master
section are controlled by the clock pulse. The clock pulse
also regulates the state of the coupling transistors which
connect the master and slave sections. The sequence of
operation is as follows:

1. Isolate slave from master

2. Enter information from AND gate inputs to master
3. Disable AND gate inputs

4. Transfer information from master to slave.

Logical state of J and K inputs must not be allowed to
change when the clock pulse is in a high state.

recommended operating conditions

Supply Voltage Vcc: SN54L72 Circuits
SN74L72 Circvits
Normalized Fan-Out From Each Output, N .
Width of Clock Pulse, tpoiciock) (See figure 36) .
Width of Preset Pulse, topresey) (See figure 37)
Width of Clear Pulse, toiciear (See figure 37)
Input Setup Time, teno (See figure 36)
Input Hold Time, thoid
Operating Free-Air Temperature Range, Ta: SN54L72 Circuits
SN74L72 Circuits

HIGH

LOW

CLOCK WAVEFORM

MIN NOM MAX |UNIT

45 5 55|V

. ... . . 415 5 s525|V

10

200 ns

100 ns

[ I L ns
P - 3 e
[ B

. .. .. . -s5 25 125]|°C

.. o 25 70.°C
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CIRCUIT TYPES SN54L72, SN74172
J-K MASTER-SLAVE FLIP-FLOPS -

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

PARAMETER O URE TEST CONDITIONS MIN MAX |UNIT
Input voltage required to 24
Vi ensure logical 1 at any and 2 v
input terminal 25
Input voltage required to 24
Vinto} ensure logical O at any and 0.7 v
input terminal except clock 25
Input voltage required to 24
Va0 ensure logical 0 at and 06| V
clock input terminal 25
Voutty Logical 1 output voltage 24 ¥Yce = MIN, liosd = —100 uA 2.4 v
Voute)  Logical 0 output voltage 25 Vee = MIN, L = 2mA 03} V
| Logical O level input current Vec = MAX, V=03V 018 | mA
"0 ar 11, 52,13, K1, K2, or K3 2 ce = WA Ve =0 -
I Logical O level input current 2 Voo = MAX, V. =03V —0.365| mA
into) at preset, clear, or clock ce = ’ "o g
Logical 1 level input current 27 Vecc = MAX, V.. = 24V 10 | uA
e gy 31,32, 3, K1, K2, or K3 Ve = MAX, Vi, =55V 100 | pA
Logical 1 level input current 27 Ve = MAX, Vi, =24V 20 | pA
bt ot preset or clear Vee == MAX, Vo= 55V 200! uA
Logical 1 level input current Vee = MAX, V.= 24V —0.2% mA
a0l gt elock 27 [Vec = MAX, V=355V 200%| pA
“ los Short-circuit output current 28 Vec = MAX, Via=0,Vost =0 -3 =15 | mA
fee Supply current 27 Yee = MAX, Vo) = 0 .44 | mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable circuit
type.
%For typical clock input current see page 8-47.

switching characteristics, Voec =5V, T, = 25°C, N =10

PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX |UNIT
fmax  Maximum clock frequency 36 C=50pF, R.= 4kQ 3 MHz
Propagation delay time to logical
toar 1 level from clear or preset 37 Ce == 50 pF, R = 4k 35 75| ms
to output
C.=50pF, R =4k,
Propagation delay time to logical Vin(clock) :P 24V b 150) m
t,
pdo ?::::Lf‘r'om clear or preset 37 G —50pF, R—4K0
Vinfeloc) = 0V 200 s
Propagation delay time to logical _ _
fran 1 level from clock to output 36 G = 50¢F, Ro= 4k 10 35 75 ™
Propagation delay time to logical _ _
B 0 level from clock fo output 3 [co=350pF, R=4kn 10 60 15| m
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TYPES SN54L72, SN74L72
J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram

Q

PRESET

=

|

K1 o——

ailn

T

-

J LEAR

——moJ1

] by

CLOCK
schematic
Vee
2500 20k S 56 kQ2 56kQ 20 kQ 500 Q
Q o——tg \ | 0@
3
1240 12k
PRESET ’ CLEAR
0kQE 40 KkQE 56 k03 56k $ 40 kQ 60 kQ
$ 56 k2 56 Q3
K1 \>< n
k2 *\_Cj___fﬂ_/ d L__C}f 5
K3 v ) 3
20 k23 220 kQ
: GND
CLOCK
Compt lues show inal.
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CIRCUIT TYPES SN54L73, SN74173
DUAL J-K MASTER-SLAVE FLIP-FLOPS

logic
TRUTH TABLE T JORN
1 T FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
n n
J K Q- \N 10 12 GND 2K 20 20 W 1@ 10 oND 2k 20 26
o [ o], ONONORONORO; 014
o[ 1] o L 4 1—14 _T I ‘ |
T o] 1 L] : ; r‘: —
= — 1 [ | | i l
1 1] G a 3 o Q iTe [ a Q
I Crear Clear By i Clear Clear
NOTES: 1. tn = Bit time before clock pulse. 1 Clock K K Clock JJ \‘J’ Clock K K Clock J
2. tp + 1 = Bit time after clock pulse. _T [ 7
o | ‘ ‘
¥ T | T | | 1

822

|
PO

CLOCK CLEAR 1K

L]
vee

ok

CLOCK CLEAR

Tl 213 4(15]|6]]7
1

1 2 2
2J CLOCKCLEAR 1K VCC CLOCKCLEAR 2J

positive logic:

Low input to clear sets Q to logical O
Ciear is independent of clock

description

These J-K flip-flop circuits are based on the master-
slave principle. The AND gate inputs for entry into

the master section are controlled by the clock pulse.
Tﬁe clock pulse also regulates the state of the
coupling transistors which connect the master and
slave sections. The sequence of operation is as HIGH 2 3
follows:
1. Isolate slave from master
2. Enter information from AND gate inputs to 1 4
master Low
3. Disable AND gate inputs
) 4. Transfer inform.ation from master to slave. CLOCK WAVEFORM
Logical state of J and K inputs must not be allowed
to change wI’,en the clock pulse is in a high state.
recommended operating conditions
SN54L73 SN74L73
MIN NOM MAX MIN NOM MAX uNIT
Supply voltage Ve 45 5 5.5 4.75 5 5.25 v
Normalized fan-out from each output, N 10 10
Width of clock pulse, tp(clock) (See Figure 36) 200 200 ns
Width of preset pulse, tp(preset) (See Figure 37) 100 100 ns
Width of clear pulse, tp(clear) {See Figure 37) 100 100 ns
Input setup time, tgetyp (See Figure 36) 2 tp(clock) 2 tp(clock)
Input hold time, thold 1] [1]
Operating free-air temperature range, Ta —55 25 125 [o] 25 70 °c




CIRCUIT TYPES SN54173, SN74173
DUAL J-K MASTER-SLAVE FLIP-FLOPS

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

TEST
PARAMETER FIGURE TEST CONDITIONST MIN MAX [UNIT
Input voltage required to 29
Via) ensure logical 1 at any and 2 A4
input terminal 30
Input voltage reguired to 29
Vinfo) ensure logical 0 at any and 07 | Vv
' input terminal except clock 30
Input voltage reguired fo 29
Vinio) ensure logical 0.at and 06| V
clock input terminal 30
Voun)  Logical 1 output voltage 29 | Vee = MIN, b = —100 gA 2.4 v
Veutioy  Logical 0 output voltage 30 Vee = MIN,  Lin = 2mA 03| V
luoy Logical Olevelinput current 31 Vec= MAX, V=03V 018 mA
oo Logical O level input current 31 | Vee = MAX, Vi =03V —0.36f | mA
T t
: = in = !
togical 1 level input current 32 Voo = MAX, Vi =24V 10 #4
bintry atJorK ! i — — . i
! Vec = MAX, Vin =55V ; 100 pA
” T
. _ _ i
\ _ Logical 1 level input current 32 Vee = MAX, Vi = 24V 20 wA
in() -
at clear Vece = MAX, Vi =55V 200 kA
i
) Logical 1 level input current a2 Voo = MAX, Vi =24V of —02f | mA
inf))
et clack | Vee = MAX, Vi =55V 200§ | uA
i
los Short-circuit output current 33 | Vec = MAX, Vin=0,Vou: =0 -3 —-15 | mA
Supply current (average — : —
lec per flip-flop) 32 VYcc = MAX, Vincloey = 0 144 | mA

tFor conditons shown as MIN or MAX, use the appropriate value specified under recommended operating conditons for the applicable circuit

type.

fFor typical clock input current see page 8-47.

switching characteristics, Vec =5 V, T, =25°C, N=10

PARAMETER TEST TEST CONDITIONS MIN TYP MAX [UNIT
FIGURE
fmax  Maximum clock frequency 36 C. = 50pF, R = 4kQ 3 MHz
Propagation delay time o logical — —
tear 1 level from clear to output 37 ! CL=350pF, R =4k 35 75| ns
. = . = 60 150
N Propagation delay time to logical 1y C.=50pF, | Vinicio) = 2.4 ¥
ol 0 level from clear to output R = 4kQ, Vinielost) = 0 V ; 200 ns
i
Propagation delay time to logical _ _
ton 0 level from clock to output 36 CL = 50 pF, Ro= 4k 10 60 150 ns
Propagation delay time to logical _ _ ‘
toan 1 level from clock to output 36 G =50pF, R=4k0 10 35 5w
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CIRCUIT TYPES SN54L73, SN74173
DUAL J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram (each flip-flop)

e e

-0 CLEAR

D =

0
cLOCK
schematic (each flip-flop)
Vee
2 500 20kQ 56 kQ 56k 3 20kQ 500
TO OTHER
FLIP-FLOP
n T B
12 k2 120
CLEAR
0Kk  40kQ F 56kQ 56k $40kD  360kQ
56 kQ 56 k2

o P o

20 ka$ l 20K
. —0 GND

CLOCK
NOTE: Component values shown are nominal. . TO OTHER
FLIP-FLOP
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CIRCUIT TYPES SN54L74, SN74L74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

e Typical Maximum Clock Frequency . . . 3 MHz

e Fully Compatible with Most TTL

and DTL Circuits

logic

TRUTH TABLE (Each Flip-Flop)

tn th+1
INPUT OUTPUTS
D Q a
L L H
H H L

H = high level, L. = low level

NOTES: A. tp = bit time before clock pulse.
B. tp4+q = bit time after clock pulse.

description

These monolithic, low-power, dual, edge-triggered flip-flops utilize TTL circuitry to perform D-type flip-flop logic.

FLAT PACKAGE (TOP VIEW)

T

Positive-Edge Triggering

High-Fan-Out, Low-Impedance,

Totem-Pole Outputs

JORN

DUAL-IN-LINE PACKAGE (TOP VIEW)

1

2

2 2 2
PRESET Ve CLEAR 20 CLOCK PRESET 2Q

@ WljBijinjjwps

20

cLock @

J L— 2
I PRESET
o a
cLock @
cLear
o

PRESET 10 1 GND 2Q 2
L 'l 1 b i |
a q a Q
PRESET CLEAR
CLEAR, PRESET]
O CLOCK CLOCK O
1 J Ll
—
L)

1
CLEAR CLEAR

OOOOO OO0 LB

CLEAR
D Q
PRESET

D

il 1 1
€LOCK CLEAR CLOCK PRESET

asynchronous inputs:

Low input to preset sets Q to high level
Low input to clear sets Q to low level
Preset and clear are independent of clock

Each flip-flop has individual clear and preset inputs, and complementary Q and Q outputs.

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering
occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse.

When the clock input is at either the high or low level, the D-input signal has no effect.

These - circuits are fully compatible for use with most TTL or DTL circuits. A full fan-out to 10 normalized
Series 54L/74L loads is available from each of the outputs. Maximum clock frequency is typically 3 megahertz, with a

typical power dissipation of 4.25 milliwatts per flip-flop.

The SN54L74 is characterized for operation over the full military temperature range of ~55°C to 125°C; the SN74L74

is characterized for operation from 0°C to 70°C.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage Vc (see Note 1)
Input voltage (see Notes 1 and 2)

Operating free-air temperature range: SN54L74 Circuits

Storage temperature range

NOTES: 1.

SN74L74 Circuits

Voltage values are with respect to network ground terminal.

—55°C to 1256°C
. 0°C to 70°C
—65°C to 150°C

2. Input voltage must be zero or positive with respect to network ground terminal.
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CIRCUIT TYPES SN54L74, SN74L74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

recommended operating conditions

SN54L74 SN74L74 UNIT

MIN NOM MAX | MIN NOM MAX
Supply voltage Ve 4.5 5 55 4.75 5 5.26 \"
Normalized fan-out from each output, N 10 10
Width of clock pulse, tyy(clock) (see Figure 7 or 8) 200 200 ns
Width of preset pulse, tw(preset) (see Figure 6) 100 100 ns
Width of clear pulse, ty(clear) (see Figure 6) 100 100 ns
Input setup time for either high- or low-levet data, 30 30 s
tsetup (see Note 3 and Figure 7 and 8)
Input hold time, tho|q (See Note 3 and Figure 7 and 8) 0 0 ns
Operating free-air temperature range, TA —b5 25 125 4] 25 70 °c

NOTES: 3. Setup time is the interval immediately preceding the positive-going edge of the clock pulse during which interval the data to be
recognized must be maintained at the input to ensure its recognition.
4. Hold time is the interval immediately following the positive-going edge of the clock pulse during which interval the data to be
recognized must be maintained at the input to ensure its continued recognition.

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

TEST
PARAMETER TEST CONDITIONS MIN MAX | UNIT
FIGURE
V|4  High-level input voitage 35, 36 2 \
ViL Low-level input voltage 35, 36 0.7] VvV
VoH  High-level output voltage 35 Voo =MIN, 1oy =-100pA| 2.4 A
Vot  Low-level output voitage 36 Vee =MIN, gL =2mA 03| V
. R Veoe = MAX, Vy=24V 100 pA
hH High-level input current into D 37
Voo =MAX, Vy=55V 100] pA
. i ; Vee = MAX, V=24V 20| pA
Iy High-level input current into preset or clock 37
Voo =MAX, V=55V 200] uA
) . . Ve = MAX, Vy=24YV 30| uwA
I High-level input current into clear 37
Vee=MAX, V=686V 300 wA
e Low-level input current into preset or D 38 Vee = MAX, V=03V -0.18[ mA
e Low-level input current into clear or clock 38 Vee = MAX, V=03V —0.36| mA
fos Short-circuit output current§ 29 Vee = MAX -3 —150 mA
lcc  Supply current (each flip-flop) 37 Ve = MAX 15 mA

iFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type,
ﬁ\sNot more than one output should be shorted at a time.

switching characteristics, Vcg =5V, TA =25°C, N =10

TEST
PARAMETER TEST CONDITIONS MIN TYP MA NIT
FIGURE x|V

fmax Maximum clock frequency 44,45 3 MHz

Propagation delay time, low-to-high-level
tPLH i 43 50 75 ns
output, from clear or preset inputs

Propagation delay time, high-to-low-level
tPHL 3 43 CL = 50 pF, RL =4 kQ 80 150 ns
output, from clear or preset inputs

Propagation delay time, low-to-high-level
tPLH } 44,45 10 65 100 ns
output, from clock input

Propagation delay time, high-to-fow-level
tPHL ) 44,45 10 65 150 ns
output, from clock input
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CIRCUIT TYPES SN54L74, SN74L74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

functional block diagram (each flip-flop)

[ amm

PRESET O-

CLEAR O } Q

E - Q
CLOCK O— ‘
Do— %il
schematic (each flip-flop)
> 0 VCC
40k 3
3 < ) TO OTHER
PRESET 0— ‘[ ] H0kag 20k FLIP-FLOP
kol °Q
B -P
/ ¥\ 12ka3
CLEAR o-
b P
VL) X
s
(( N\ { 40kQ3 20kQ$ 500
CLOCK o -
—————oQ
40 kQ
- TO OTHER
12k03 l FLIP-FLOP
D o— P + pe o GND

NOTE: Component values shown are nominal.
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CIRCUIT TYPES SN54L78, SN74L78
DUAL J-K MASTER-SLAVE FLIP-FLOPS

T JORN
logic FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
1K 1Q 1§ GND o 2J 23 2 K 1Q 18 GND 25 28 2Q
T oXcRoJoRoRoXo
1 toy — 11 1
J K Q LJ [_'—_—?—
0 [0 ] & 1 |
0 1 0 Q Q Q Q
Preset  Cleor lear Preset!
1 0 1 K Clock | K Clock J
1 1 Q.
LSl T [ =h
=% & ¥
B before clock put L - 2 L -
NOTES: 1. 1, = Bit time before clock pulse.
2. to.41 = Bit time after clock pulse. @ @ @ @ @ @ @ . s
CLOCK PRE‘SH 1] Vee  CLEAR PRE?SET 2K CLOCK Lodeer 11 VCC CLEAR ofeo 2K
posiﬁve Iogic: Low input to preset sets Q to logical 1
Low input to clear sets Q to logical 0
Preset and clear are independent of clock
description

These J-K flip-flop circuits are based on the master-slave
principle. Inputs to the master section are controlled by
the clock pulse. The clock pulse also regulates the state HIGH
of the coupling transistors which connect the master and

slave sections. The sequence of operation is as follows:
n . lsolate slave from master Low
Enter information from J and K inputs to master CLOCK WAVEFORM

Disable J and X inputs

wop =

4. Transfer information from master to slave.

Logical state of J and K inputs must not be allowed to
change when the clock pulse is in a high state.

recommended operating conditions

MIN NOM MAX |UNIT

Supply Voltage Vcc: SN54L78 Circvits . . . . . . . . . . . . . . . . . .. .| 45 5 55| v

SN74L78 Circuits . . . . . . . . . . . . . . . . v . . .|475 5 525 Vv
Normalized Fan-Out From Each Qutput, N. . . . . . . . . . . . . . . . « . .. 10
Width of Clock Pulse, tofcioct) (See Figure 36) . . . . . . . . . . . . . . . . . .. 200 ns
Width of Preset Pulse, tojpraset) (See Figure 37). . . . . . . . . . . . . . . . .. .[100 ns
Width of Clear Pulse, tp(ciear) (See Figure 37) . . . . . . . . e e e e s e . o100 ns
Input Setup Time, tup (See Figure 36) . . . . . . . . . . . . L L Lo o] 2 bty
Input Hold Time, thora . . . . . . . . . . . . e e 0
Operating Free-Air Temperature Range, Ta: SN54L78 Circvits . . . . . . . . . . . . .|-55 25 125 | °C

SN74L78 Circuits . . . . . . . . . . . . . 0 25 70 j°C
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CIRCUIT TYPES SN54L78, SN741L78
DUAL J-K MASTER-SLAVE FLIP-FLOPS

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

TEST
PARAMETER FIGURE TEST CONDITIONST MIN MAX |UNIT
Input voltage required 1o 29
Vi ensure logical 1 at any and 2 v
input terminal 30
Input voltage reguired to 29
Ving) ensure logical 0 at any and 07| Vv
input terminal except clock 30
Input voltage reguired to 29
Vinfo} ensure logical 0 at and 06| V
clock input terminal 30
Voutpy  Logical 1 output voltage 29 Vee = MIN,  lisa = —100 pA 2.4 A\ 4
Vot  Logical 0 output voltage 30 Yee = MIN,  Lin = 2mA 03] Vv
Logical 0 level input current
Vi ok T 31 | Voo = MAX, Vi, =03V .18 mA
Vo Logicol Olevel input current 31 Vec = MAX, Vi =03V 036 | mA
af preset
. Logical O level input current ; __ _
[ ) at clear or clock 31 Vee = MAX, Vi, =03V —072 | mA
\ Logical 1 level input current 32 Vee = MAX, Vi = 24V T0] #A
in1)
atJorK Voo = MAX, Vi =55V 100] uA
) Logical 1 level input current 32 Voo = MAX, Vi =24V 20| »A
in(1}
of preset Ve = MAX,  Via= 55V 200| pA
Yt Logical 1 level input current 32 Voo = MAX, Vi =24V 40 uA
in{1
at clear Vec = MAX, Vi =55V 400 | pA
\ Logical 1 level input current 32 Vee = MAX,  Via = 24V 0§ ~04§| mA
inf1)
at clack Ve = MAX, Vi =55V 400§ | uA
los Short-circuit output current 34 Yec = MAX, Vin=10,Vout = 0 -3 —15{ mA
Supply current (averoée
lec pér flip-flop) 32 Vec = MAX,  Viaetoi = 0 144 | mA
TFor conditions shown as MIN or MAX, use the apprapriate value specified under recommended operating conditions for 1he applicable circuit type.
§For typical clock input current see page 8-47.
switching characteristics, Vec =5V, T, =25°C, N=10
PARAMETER TEST TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
fmax  Maximum clock frequency 36 C. = 50 pF, R = 4kQ 3 MHz
¢ Propagation delay time fo logicai a7 C. = 50 pF, R. = 4 kQ, Vinjeioy = 2.4V 60 150 | ns
ol 0 level from clear to output CL == 50 pF, R. = 4 k2, Vinjclocy = 0V 200 | ns
Propagation delay time to logical _ —
ton 1 level from clear to output 7 CL=50pF R =4ko 3 75| o,
Propagation delay time to logical = — 4kO 10 35 75
ton 1 level from clock to output 36 Co=50pF, R.=4ko i
Propagation delay time to logical _ == 4k 10 60 150! ns
freo 0 level from clock to output 36 C.=50pF, R a2 {
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CIRCUIT TYPES SN54L78, SN74178
DUAL J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram (each flip-flop)

QO—r—(C _>—v—°6
PRESET Omd—g CLEAR
L\’o OTHER
FLIP- FLOP
X O 0 )
r —
!
TO OTHER
CLOCK L—’rur-nor
schematic (each flip-flop)
Ve
500 Q 210 58k 56 k0 20 k2 5000

TO OTHER

FLIP-FLOP
Q O—————di G
12 k2 12K
PRESET ’ CLEAR
: | 10 OTHER
0K  40kNE 56kQ 6K $40kQ  360KQ { FLIP- FLOP
56 k2 56k
\></
O J: O
K [ !

TO OTHER

FLIP -FLOP

20k 20 kQ

GND

TO OTHER
FLIP-FLOP

[
CLOCK

Component values shown are nominal.



CIRCUIT TYPES SN54L122, SN741122
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

NOTES:

Retriggerable for Very Long Output Pulses, Up to 100% Duty Cycle
Overriding Clear Terminates Output Pulse

D-C Triggered from High- or Low-Level Gated Logic inputs

Typical Power Dissipation, 50% Duty Cycle . ... 55 mW

Typical Average Propagation Delay to Output Q. ...40ns
Diode-Clamped Inputs

Fully Compatible with Most TTL and DTL Circuits

JOR N DUAL-IN-LINE OR
T FLAT PACKAGE (TOP VIEW)T
{See Note B thru F)

TRUTH TABLE Vee Rext/Cext ¢ Cext NC Ry, Q
(See Note A) [w][u][u][n][w][s]]s
INPUTS OUTPUTS
A1 A2 B1 B2| Q@ @
H H X X| L H Q
X X L X|tL H
X X X L|lL H
L X H H|L H cLEaR @
L X + H|JL 1T [o]
L X H t]M 1 4
X L H H|L H I
X L t H|IL 1T 1 20134 516 ([]7
X L H t Il A1 A2 Bl B2 CLEAR Q@ GND
H + H H|JIL U
I ¢ H H|IL DATA INPUTS
i\ H H HI|TL U
positive logic:  Low input to clear sets Q to low level
and inhibits data inputs.

tPin assignments for these circuits are the same for all packages.

A. H = high level (steady state), L = low level (steady state), T = transition from low to high level, | = transition from high to low
level, J1_= one high-level pulse, 1J~ = one low-level pulse, X = irrelevant {any input, inciuding transitions).

NC = no internal connection.

. To use the internal timing resistor of SN64L122/SN74L122 (20 kQ}, connect Rjpt to V.-

. An external timing capacitor may be connected between Cgxt and Rext/Cext (positive).

For accurate repeatabie pulse widths, connect an external resistor between Rgyt/Cext and Vg with Rjny open-circuited.

. To obtain variable pulse width, connect external variable resistance between Rj,¢ or Rext/Coxt and V.

mTmOOw
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CIRCUIT TYPES SN541122, SN741122
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

description

These monolithic TTL retriggerable monostable multivibrators feature d-c triggering from gated low-fevel-active {A) and
high-level-active (B) inputs, and also provide overriding direct clear inputs. Complementary outputs are provided. A full
fan-out to 40 normalized Series 54L/74L gate loads is available from each of the outputs. The retrigger capability
simplifies the generation of output pulses of extremely long duration. By triggering the input before the output pulse
is terminated, the output pulse may be extended. The overriding clear capability permits any output pulse to be
terminated at a predetermined time independently of the timing components R and C.

Figure A below illustrates triggering the one-shot with the high-level-active (B) inputs.

RETRIGGER PULSE

(See Note)
8 INPUT
—_— - !
[ty + tPLH ——'—"I
]
OUTPUT Q |
. L e - —
w “1 QUTPUT WITHOUT RETRIGGER
OUTPUT PULSE CONTROL USING RETRIGGER PULSE
B INPUT
CLEAR

QUTPUT WITHOUT CLEAR

_____ -7
OUTPUT Q ]
|

OUTPUT PULSE CONTROL USING CLEAR INPUT

FIGURE A-TYPICAL INPUT/OUTPUT PULSES

NOTE: Retrigger pulse must not start before 0.22 Cext {in picofarads) nanoseconds after previous trigger pulse.
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CIRCUIT TYPES SN54L1122, SN741122
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

description (continued)

These monostables are designed to provide the system designer with complete flexibility in controlling the pulse width,
either to lengthen the pulse by retriggering, or to shorten by clearing. The SN54L122/SN74L‘.22 has an internal
timing resistor which allows the circuit to be operated with only an external capacitor, if so desired.

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

0.7
tw= 0.32 RTCext (1 + E;‘)

where
R is in k§2 (either internal or external timing resistor)
Cext is in pF
tw isinns

For pulse widths when Cext < 1000 pF, dee Figure 2.

These circuits are fully compatible with most TTL or DTL families. Inputs are diode-clamped to minimize reflections
due to transmission-line effects, which simplifies design. Typical power dissipation per one-shot is 55 milliwatts;
typical average propagation delay time to the Q output is 40 nanoseconds. The SN54L122 is characterized for
operation over the full military temperature range of —55°C to 125°C; the SN74L 122 is characterized for operation
from 0°C to 70°C.

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage V¢ (see Note 1) 7V
Input voltage (see Note 1) 55V
Interemitter voltage, SN54L122 C|rcu1ts only (see Note 2) .. 55V
Operating freg-air temperature range: SN54L122 Circuits —55°C to 125°C

' SN74L122 Circuits 0°C to 70°C

Storage temperature range —65°C to 150°C

recommended operating conditions

SN54L122 SN74L122 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 5.25 \4
Series 54L./74L Gates 40 40
Normalized fan-aut from each output, N Seines 54L/74L Gates High logic level 20 20
with 8-kQ
base resistors? Low logic level 10 10
Input data setup time, tsatup {see Note 3 and Figure 1) 50 50 ns
input data hold time, thold (see Note 4 and Figure 1) 50 50 ns
Width of clegr pulse, ty{clear) 50 50 ns
External timing resistance 5 25 5 50 | k2
External capacitance No restriction No restriction
Wiring capacitance at Rgy1/Cext terminal 50 50 | pF
Operating free-air temperature, T —55 125 0 70 °C

"This applies for all data inputs of circuit types SN541.122 and SN74L122.
NOTES: 1.

Voitage values, except interemitter voltage, are with respect to network ground terminal.

2. This is the voltage betwaeen two emitters of a multiple-emitter transistor. For the SN54L.122/SN74L122 circuit, this rating applies
to each A input with respect to the other and to each B input with respect to the other,
3. Setup time for a dynamic input is the interval immediately preceding the transition which constitutes the dynamic input, during
which interval a steady-state logic level must be maintained at the input to ensure recognition of the transition.
4, Hold time for a dynamic input is the interval immediately foilowing the transition which constitutes the dynamic input, during

which interval a steady-state logic level must be maintained at the input to ensure continued recognition of the transition.

TeEXAS INSTRUMENTS
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CIRCUIT TYPES SN541122, SN741122
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

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

PARAMETER l TEST CONDITIONSY MIN TYPE MAX|UNIT
ViH High-level input voltage 2 \
ViL Low-tevel input voltage 08, V
7 Input clamp voltage Vee = MIN, I} =—12mA -15| V
Vee = MIN, loH = —400 LA,
VoH High-level output voltage cc OH 2.4 A\
See Note 5
Ve =MIN, loL= 8mA
\7 Low-ievel output volt: : 04] V
oL utput voltage See Note 5
] Input current at maximum input voltage Vee = MAX, V=565V 11 mA
. data inputs 20
liH High-level input current - Vee = MAX, V=24V nA
clear input 40
data inputs —0.8
hL Low-level input current - d Vee = MAX, V=04V mA
clear input —-1.6
los Short-circuit output current § Vce = MAX, See Note 5 -5 —2.0 mA
Ice Supply current {quiescent or triggered) Vee = MAX, See Notes 6 and 7 1" 14| mA

T For conditions shown as MIN or MAX, use the vaiue specified under recommended operating conditions for the applicable device type.
T All typical values are at Vee=5V.Ta = 25°C.
§ Not more than one output should be shorted at a time.
NOTES: 5. Ground Ceyy 10 measure Vo at Q, Vo at @, or Igg at Q. Ceyxy is Open to measure Vou at @, Vg at Q, or lgg at Q.
6. Quiescent Icc is measured (after clearing) with 2.4 V applied to ali ciear and A inputs, B inputs grounded, ail outputs open,
Cext = 0.02 pF, and Reyxy = 25 k§2. Rjpy is open.
7. lgg is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, ail outputs open,
Cext = 0.02 uF, and Rexy = 25 kSl Rjpy is open.

switching characteristics, Vcc =5V, TA =25°C,N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
Pro tion delay time, low-to-high-level Q output,
“ PLH e ’ ? ’ 44 66 ns

from either A input

Propagation delay time, low-to-high-level Q output,
tPLH . . 38 56| ns
from either B input

Propagation delay time, high-to-low-level Q output,
tPHL 9 g Cext =0, Rext = 5 k2, 60 80| ns

from either A input c 15 pF R 800 0
Propagation delay time, high-to-low-level @ output, L . PF. L= !
tPHL 5 . See Figure 1 54 72| ns
from either B input

. Propagation delay time, high-to-low-level Q output, 3% 54
ns
PHL from clear input

Propagation delay time, low-to-high-level [o] output,

t 60 80
PLH from clear input ns
tw(min) Minimum width of Q output pulse 90 130| ns
- Coxt = 400 pF,  Rext = 10 kS,
tw Width of Q output pulse Ci’; 16 oF, AL - 80092 1.7 19 21| s
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CIRCUIT TYPES SN541122, SN74L122
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

PARAMETER MEASUREMENT INFORMATION

switching characteristics

A INPUT Ve =5V
(See Note B} ce
PULSE l—q

GENERATOR Rext -

{See Note A) ext ex —_— - —l
' I
| R, +/C

24V O— i ext/Cext | I
B INPUT | 7 - |

' . . (See Note C)
PULSE | L | I ~Cy =15pF |

GENERATOR || = (SeeNoteD) =

See Note A

(See Note A) | B L _ tomocweur: |
. = = s

= —'41[— LOAD CIRCUIT 2 _:
CLEAR INPUT _| Q L (Same as Load Circuit 1)
II CLEAR e - —— Y _— —
PULSE [ |
GENERATOR o 3 _:L
(See Note A) e e e et e e e e — e — _I
TEST CIRCUIT
fo thod ol fpm = —-———————>—— — — — — — — ——35V
A INPUT 15V +15v
1 | ya
k- tetup ] oV
I
—_— — — — — —35V
| |"setup‘|
B INPUT | 15V 15V
|
|
Jot 35V
CLEAR I ‘;"‘g'f,a”'l |
INPUT | ' I
| —_——— — — | — — — — — — — 0V
|
|
|

|
o ~tPLH™] t~teLn~l — — ~Vou
OUTPUT 15V 15V : 15V 15V
rtPHL" Je |
I d ! v
- le- ¢, § OH
Q | ‘ PLH ]
UL | %1_5v %1.5\1 i 15V 15V
- tpHL ~| le- tPHL — ——-Vor

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: t, < 10 ns {10% to 90% level), tf < 10 ns, PRR < 1 MHz, duty cycle
< 50%, Zoup = 50 §2.
B. See Test Conditions, switching characteristics table, page 3, for values of Rgy¢ and Cexy.
. All diodes are TN916.
D. C\ includes probe and jig capacitance.

e}

FIGURE 1-SWITCHING TIMES
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CIRCUIT TYPES SN541122, SN741122
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

TYPICAL CHARACTERISTICS

OUTPUT PULSE WIDTH
vs
EXTERNAL TIMING CAPACITANCE

10000 £ T
7000 EVCC=5V :
FTa=25°C I
4 000 — r
4
!
. 2000 // A A
T /”vﬂ Y/
£ 1000 bzl /
g 700 % y TThese‘values of resistance exceed the maximums recom-
ot 4 mended for use over the full temperature range of the
8 400 b P
2 = Ll SN54L.122,
S 0 T
g =TT LU~ N} Rext = 50 ka2t
3 -
g 1w = AR Ry = 30 ka2t
2 70 Rext = 20 kQ
40 Rexi= 10 kQ
FRext = 5 k2
. I
10

1 2 4 10 20 40 100 200 400 1000
Cext—External Timing Capacitance—pF FIGURE 2

TYPICAL APPLICATION DATA

Voo VCC

Ry Rext < 0.6 Rgy ¢ max.
{See recommended operating

n conditions for Rgyy max.)

c c Any silicon switching diode
/[ ext ext such as 1N916, etc,
To Cext To Rext/Cext To Cext To Rext/Cext
terminat terminal terminal terminal
TIMING COMPONENT CONNECTIONS WHEN Cgy¢ < 1000 pF TIMING COMPONENT CONNECTIONS WHEN

Cext > 1000 pF AND CLEAR IS USED

FIGURE B FIGURE C

To prevent reverse voltage across Cext, it is recommended that the method shown in Figure C be employed when using
electrolytic capacitors and in applications utilizing the clear function. In all applications using the diode, the pulse

width is:
tw = 0.28 RextCext (1 +£)
Rext
where Rext is in k2
Cext is in pF
tw isin ns
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SERIES 54L, 741

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-¢ test circuits$

Vee

Vgink
Vi © \

Voutto)

|

1. All inputs are tested simultaneously.

-

SEgm—

po =

1. Each input is tested separately.

j'w

4 los

W—

1. Each gate is tested separately.

FIGURE 5

1. Logical 0 ond logical 1 conditions are fested.

2. All gates are tested simultaneously.

Average-per-gate volve — —

nomber of gaies in packoge ’
FIGURE 6

FIGURE 1 FIGURE 2
4.’5 ' Vee Vee
I lint1)
n h—_‘ .
:-——-
prpmtuin e PEN
=== OPEN F =23 o
v, _---3
-
- n
1. Each input is tested separately. 1. Each input is fested separately.
FIGURE 3 FIGURE 4
Vee
Vee I' lee
Ve OPEN

icc total

§hrrows indicate actual diraction of corrent flow,
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SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits §

Vee Vee
o
1sink
Vin j
licad
Vout(0) Vout(1)
4L £ 4 L o 4
FIGURE 7 FIGURE 8
Vee Vee
Vin OPEN Vin OPEN
linto) fint1)
FIGURE9 FIGURE 10
Vee Vee
. * lcc
. Vin >——— OPEN
*‘os
———
= - = =
1. All inverters are tested simultaneously.
1. Each inverter |s tested separately. 2. For SN54L04/SN74L04 the average-per-inverter value =
Icc total
FIGURE 11 number of inverters in package
FIGURE 12

§ Arrows indicate actual direction of current flow.
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LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

SERIES 54L, 741

PARAMETER MEASUREMENT INFORMATION

d-c test circvits$ (continued)

1Ty
S

cC

— - -

sink

| W

1. Each input is tested separately.

OPEN

in o Lo
I ———
[ . AN
b=y i
beeq L
1. Each AND section is fested separately. 1. Each sel of inputs is fested separately.
FIGURE 13 FIGURE 14
>
o OPEN {_f--\)- )
1 a
.-/ Jec -1 Vee
l () | |
] — 1
\ \% [}
H |
' |

[ Sy SRN—-

-7~ -
| b=
p--+ .-/

1. Each input is tested separately.

- —— -t

e -wo-w-——

1. Each gate is tested separately.
FIGURE 17

FIGURE 15 FIGURE 16
e Ty
1
o T %

1. Al gates are tested simultaneously.
Icc total

Average-per-gate valve —

FIGURE 18

§Arrows indicate actuat direction of current flow.
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SERIES 54L, 74L

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

~ - ?c
S
o PRESET
$2
s3 s Q
TesT /
PER |
Vi@ reutH I LOCK
TABLE N
(3]
R2 R &
R3 CLEAR
— |

1. Each sutput is tested separaiely.

Vour (1)

TEST
PER

in TRUTH
TABLE

1. Each input is tested sepgrately,

FIGURE 19 FIGURE 20
4.5V v
r 7 %‘ TEST TABLE
P ]
5 PRESET Gzz'x;i;’;; Apply 4.5V
2 s al— Clock Preset, R1, R2, R3, 51, 52, and $3
s3 Clock Clear, R1, R2, R3, 51, 52, and S3
Vinto)|  SEE Preset R1, R2, R3, S1, 52, and S3
VinO———e] TEST CLOCK OPEN Clear R1, R2, R3, §1, §2, and §3
TABLE R1 Preset, Clock, R2, and R3
R2 Preset, Clock, R1, and R3
k! ] apF— R3 Preset, Clock, R1, and R2
Kg S1 Clear, Clock, $2, and S3
CLEAR' s2 Clear, Clock, S1,and $3
n Y l s3 Clear, Clock, S1, and 52
1. Eoch input is tested separately.
FIGURE 21
Vee
~ -
2 }ree
5 PRESET
Lintt) s2 \s TEST TABLE
VinO—% 53 S Apoly Vs
/ Ply ¥io Ground
SEE (Test Lingy)
TEST CLOCK OPEN Clock Preset, Clear, R1, R2, R3, S1, §2, and S3
TABLE f Preset Clock, R1, R2, and R3
T _ Clear Clock, S1, $2, and S3
| 2 R Qr— R1 Clock, Preset, R2, and R3
R3 R2 Clock, Preset, R1, and R3
= CLEAR R3 Clock, Preset, R1, and R2
Y _L 3] Clock, Clear, 52, and 53
— - = $2 Clock, Clear, $1, and $3
S3 Clock, Clear, S1, and S§2
1. Each input is tested separately.
FIGURE 22

§hrrows indicate actual direction of current flow.
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SERIES 541, 74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circvits§ (continved)

4.5V
___________ v. o for
l cC
S1 PRESET
S2
53 s Q
@ CLOCK
*—
R1 =
R2 R Q
R3 CLEAR
= l ’-J=
1. Each output is tested separately.
FIGURE 23
~ - V?: - - Vee
P F——
n PRESET N ™\ | PRESET
52 \, Q )2 J a
3 13
TEST / (. TEST / I
v_o—e] MR e v PER ) -~
TRUTH LOCK = rRuTH jcLock
TABLE \ T TABLE T
K1 5 K1
K2 K Vourtt) K2 B & Vour (0} !
LA [T K3 CLEAR
N
L L I | 1
1. Each output is tested separately. 1. Each outpui is tested separately.
FIGURE 24 FIGURE 25
TEST TABLE
4.3V _ - VCC Apply V;, Apply Momentary Apply
3 T (Test linjo)) | GND, then 4.5V 45V
I PRESET Clock Preset J1, 32, 33, K1, K2, and K3
)2 a Clock Clear J1, )2, 43, K1, K2, and K3
13 Preset None 31,12, 13, K1, K2, and K3
linto)|  SEE L Clear None 1,32, 13, K1, K2, and K3
VinO=——=y TEST CLOCK OPEN n Clear Clock, J2, and J3
TABLE
\ J2 Clear Clock, J1, and J3
K1
K2 K Qr— 3 Clear Clock, J1, and J2
K3 CLEAR K1 Preset Clock, K2, and K3
¥ -]_ K2 Preset Clock, K1, and K3
= L - — K3 Preset Clock, K1, and K2
1. Each input is tested separately.
FIGURE 26
§Arrows indicate actual direction of current flow.
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SERIES 541, 741

8-42

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits § (continued)

Vee
— n
Py T‘ Tee
h PRESET TEST TABLE
Lintt) )2 J Q (‘:prl)ll_ vi; Ground
Vin O—%4 13 - est Linfy)
Cleck Preset, Clear, 31, J2, J3, K1, K2, and K3
SEE
K3
TEST CLOCK OPEN Preset Clock, K1, K2, and
TABLE Clear Clock, J1, J2, and J3
Kt K a n Clock, Clear, J2, and J3
K§ 52 Clock, Clear, J1, and 13
K.
= ‘ CLEAR 1 Clock, Clear, J1, and J2
— J_ K1 Clock, Preset, K2, and K3
- - = K2 Clock, Preset, K1, and K3
K3 Clock, Preset, K1, and K2
. Each inpui is fesied separately.
FIGURE 27
——————————— v - - x | Io:
l cc 9
n PRESET
J2
3 J Q
——Qq CLOCK
[ ==
K1 =
K2 K Qr—
K3 CLEAR
= l =
1. Each output is tested separately.
FIGURE 28
B +--- ? Vee B T Vee
Iy —
PRESET & ?
1, PRESET
—1J Q
Jsink
v, TesT 9 sinl
Oe PER TEST —CJ CLOCK R
TRUTH v oo PER
TABLE  — in TRUTH |
TABLE K Q V out(0)
T CLEAR -L

1. Each flip-flop is tested separately.
2. Each output is tested separately.
3. Preset is applicable for SN54L78/SH74L78 circuits only.

FIGURE 29

1 Ecdl_flip-llup is tested separately.
2. Each outpul is fested separately.

3. Presot is applicable for SNS4L78/SN7ALTS circuits only.

FIGURE 30

§Arrows indicate actual direction of current flow.




SERIES 541, 74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

4.5V Vee
[ ==
A TEST TABLE
PRESET Apply Via Apply Momentary
J Q (Test lingo) GND Apply 45V
Clock Clear (See Note 2) Jand K
| Clear None Clock and J
in(0) sEE —q cLOCK OPEN Preset None (See Note 5) Clock and K
V. TEST J Q (See Note 3) Clock and Clear
in O K Q (See Note 3) Clock and Clear
TABLE |__Jg at—
CLEAR
1. Each fiip-fop is tesied separately.
2. Apply momentary ground, then 4.5 V.
| L J 3. After application of momentary ground, @ and Q are left floating.
- = 4. Grouad all inpuls of the unused flip-flop.
§. Preset is applicable for SNS4L78/SN74L78 circvits only.
FIGURE 31
Vee TEST TABLE
o - i Apply Vin Apply Momentary
T x ? § lec (Test Lingy) Ground GND, then 4.5 V
PRESET Clock Clear, J, and K None
3 Clear Clock and J None
' Q Preset (See Note 1) | Clock and K None
in{1) J {See Note 1) Clock and Clear Preset
vin 0 dcLock OPEN K (See Note 3) Clock and Preset Clear
SEE 1. Preset is applicable for SN54L78/SN74L78 circuits only.
TEST 2. I is measured (simultaneously for both flip-lops) for the following
TABLE |——{K Qbl— conditions:
0. J = K = (Clock = Clear = Gnd. For SNS4L78/SN74L78, Preset — 4.5 V.
CLEAR b. For SNSALZ3/SNZALT3: § = Clear = 4.5 ¥, K = Gnd, and apply
T momentary 4.5 V, then Gnd, to Clock.
J For SNSAL78/SN74L78: J = K = (Clock = Preset = Gnd and (lear = 4.5 V.
L N lec total
Average per flip-flop = —
3. Each flip-fiop is tested separately for linpy
FIGURE 32
2.4V Vee
J Q r—l
{ See Note 2)
CLOCK
K a Jlos l los
CLEAR '
o— T !
" + 1
1. Each flip-fiop is tested separately.
2. Test circuit shows setup for testing Q. When testing Q, open all inputs and ground Q 1. Each flip-flop is tested separately.
FIGURE 33 FIGURE 34
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SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst

ViHO—P»

TEST IoH
PER FS

TRUTH

TABLE

S|

ViL O—9 VoH
NOTES: A. Each flip-flop is tested separately. ‘l‘

B. Each output is tested separately.
C. VQH is also tested using Clear and Preset inputs.

FIGURE 35—V, Vi1, Vou

'|HI|

— — Vin Ve
PRESET

Vi Oy [} a

TEST oL

PER

TRUTH

TABLE T
ViLO—p a

VoL

NOTES: A. Each flip-flop is tested separately.

n B. Each output is tested separately.
FIGURE 36—V, Vi, VoL

TEST TABLE
as v Vee
— APPLY V|
] e (SEE NOTE ¢ '\ APPLY45V | APPLY GND
(TEST i)
Clock Clear and D Preset
1
y 'y, - Clock Preset and D g:::'(
O—» rest
Preset Ciear and D
TABLE OPER " (See Note B)
= Clear Preset Clock, D, and Q
I Clear Preset D and Clock
= L (See Note B)
- D Preset and Clock |Clear

NOTES: A. Each input of each flip-flop Is tested separatety for .
B. GND is momentarily applied to Clock, then 4.5 V.
Icc is measured simultaneously for both flip-fiops with D, Clock, and Preset at GND; then with D, Clock, and Clear at GND.

C.
FIGURE 37-iy, icc

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 54L, 741

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

SEE
TEST

OPEN
TABLE

L. _ =

NOTES: A. Each flip-flop is tested separately.
B. Each input is tested separately.

FIGURE 381

TEST TABLE
APPLY V) APPLY 45V | APPLY GND
(TEST Ij)
Clock Clear Preset and D
Preset Clear Clock and D
Clear Clock, D, and Preset! None
D Clear and Clock Preset

OPEN

NOTE: Each output is tested separately.

—clock @

|

CLEAR

=

FIGURE 39-lgg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 541, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION
switching characteristics

24V vee output
INPUT
? 9 ?
:
1
.- :» RL
PULSE =-4 GateoR 7
GENERATOR =-7
-=4inverTeR
{See Note 1) 223 UnoER i
== Test

—I— CL —=— Cq1=30pF

TEST CIRCUIT FOR SN54L00, SN64L02, SN54L04, SN54L 10, SN54L.20, SNS4L30, SN54L51, SN$4L54, SN54L55,
SN74L00, SN74L02, SN74L04, SN74L 10, SN74L20, SN74L30, SN74L51, SN74L.54, AND SN74L55

{See Note 5}

INPUT 24V OUTPUT Vgc =5V
s R
PULSE 4
GENERATOR
(See Note 1) GATE ~CL
UNDER _L
= TEST ]

TEST CIRCUIT FOR SN54L01, SN54L03, SN74L01, SN74L03

el 1o —f 10 o
| | i

- - T - — — - — - = — Vgen
I 25V 25V |
INPUT
1413V 1.3v X |
0.5V oA o t ol 05V
| 0
! |
! 1
be— tpao —s fe— tpd1 —s]
| | Vout(1)
| . |
13V 13V
OUTPUT
— — — — — Vout(0

VOLTAGE WAVEFORMS
NOTES: 1. The generator has the following characteristic: Vgen =3V,tg=60ns,tq =60ns, t, = 1 us, PRR < 500 kHz, Zg,¢ ® 50 Q.
2. All diodes are 1TN916 or equivalent.
t +t
3. tpg - pd0 * Tpd1
2
4, C_ includes probe and jig capacitance.
. When testing the SN54L00/SN74L00 through SN54L30/SN74L30 (except SN54L02/SN74L02), connect all unused inputs to
2.4 V. When testing the SN54L02/SN74L02 or SN54L51/SN74L51 through SN54L55/SN74155, apply the input pulse to one
input of one AND section and 2.4 V to all unused inputs of that AND section. All inputs of unused AND sections are grounded.

FIGURE 40—-GATE PROPAGATION DELAY TIMES




SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee =5V 2.4VO Ve =5V
>
st cLock “ragr
IN916 IN916 IN91 INg16 PULSE ) IN%916 IN916 IN%16 IN916
| o -
G <, _LCL ..._C'
= T30 pF T5O T.SO pF $30 pF =
= = oF = (See =
(See
Note 2} Note 2)
TEST X TEST
{ See Note 4 YoutPur © O outPUT { See Note 4)

TEST CIRCUIT

—elf 0 o
t._ —t) Vinft)

CLOCK i
|
10 % Vinl0)

INPUT PULSE
(See Note 1)

e fetep ——

—————— Vour(1)
~ |
Q ORQ outeut 1 1.3V
po— pd0 g Vout(0)
| |
L—’pdl - V<ou'(l)
Q ORQ ouTPUT ! |
1.3v
—————— — Vouio)

VOLTAGE WAVEFORMS

NOTES: 1. Clock input characteristics: Ving) < 0.4 ¥, Yiapy > 24 ¥,81 = to = 15 ns, f, > 200 ns, and PRR = 500 kHz. When testing Fmax , vary PRR.
2. (. includes probe and jig capacitance.
3. For SN54L73/SNT4LT3 and SNS4L78/SN7ALTS, } — K — 2.4 V.
4. Load is applied only fo output under test.

FIGURE 41—FLIP-FLOP CIRCUITS SYNCHRONOUS INPUTS SWITCHING TIMES
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SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continved)

Vee=5V
3) ¢ .
£k03R, (See Note 3) Vm(clod) 4kQ R,

IN916  IN916| 1N9I6 ° IN916 | IN916 IN916
— o 2.4V o—4 10 ™ A — b
IN9l6 Gy | C, r ST TT T _Lcl ZRCI IN916

Pan)
30pF T500F T ‘_L__l_, rL_L\ I50p 30 pF
= (See T | AL | ALL | (See ¥
Note 4) S OR J R ORK Note 4)
I lINPUTS | | INPUTS |
| ]
CLOCK
CLEAR | CLEAR PRESETL I _o PRESET
INPUT | - - T“ iNPUT
'y
| B }
il — |
TEST ° L | TEST
OUTPUT L - —— 4 ouTPUT
TEST CIRCUIT
—Ji h le—
1 I.- —‘{ 1 Viall)

|
INPUT | - L
——— fplceort ——a —eltg jo— —i ty
n | l._ Vinlt)

PRESET i
INPUT
I 7]
| tpd0 [N tolpresen) ol
— —= tedl e Vour(1)
! |
| |
Qoureur | 1.3V | 1.3V
i L —_— e — — —— Vout(0)
—eltpdt —al  tpdO
b Ly,
l ] out(1)
Q ourtpuT
1.3V 1.3V
Vout {0}

VOLTAGE WAVEFORMS

NOTES: 1. Clear or preset inputs dominate regardless of the state of clock or logic inputs.
2. Clear or preset input pulse characteristics: Vingy < 0.4 Y, Yinpy 2> 24V, 112 1o == 15 05, tp(claar) = lpfpresen = 100 nis, and PRR < 500 kHz.
3. See applicable circuit type for actual synchronous ond asynchronous input configurations.
4. (uincludes probe and jig capacitance.

FIGURE 42—FLIP-FLOP CIRCUITS ASYNCHRONOUS INPUTS SWITCHING TIMES
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SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee =5 Vo— TS \ 4
=4 kQ =4kQ

(See Note C) (See Note C)

30 pF T

C =
50 pF L

CL=

T 30 pF
A = 50pF — =
(See Note D}

(See Note B)

(See No;e D) l I

PRESET cLoc CLEAR
['o SN

INPUT p-——0| PRESET CLEAR [P- ° oot

[le 851
TEST = l l______..._o TEST
% OUTPUT

ouTPUT
TEST CIRCUIT
"1 I"— <15ns
| 3v
90% I
CLEAR INPUT 13V I 1.3V
| |
| 10% —-}— —_—_———— e e — — — ov
1" — Ywiclear) —*1 "1 "‘— < 15ns
i 0% [ 3v
|
PRESET INPUT : 1.3V | 1.3V
AV |
| N 2
PHL l
| ; i tw(preset) 1
1,
l | ™ few :‘— Vou
| |
QouTPUT ; 13v | 13v
|
I %
| - = oL
—-l Py [ —  HL e
: '{*‘ ——————— — Vou
QOouTPUT 1.3V 13V
Vou

VOLTAGE WAVEFORMS

NOTES: A. Clear or Preset input pulse characteristics: ty(clear) = tw(preset) = 100 ns, PRR < 500 kHz.
B. Clear and Preset inputs dominate regardless of the state of Clock or D inputs.
C. All diodes are 1N916.
D. Ci includes probe and jig capacitance.

FIGURE 43—ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS
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D INPUT (PULSE B)
(See Note B)

SERIES 54L, 74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

switching characteristics {continued)

Vec=5V ©
L D INPUT CcLOCK =t R. =4kQ
SR =4ke (See Note B) PULSE st
{See Note C) T T (See Note C)
> | D CLOCK ! 4 ]
30pF =< CL= C, = —= 30pF
——O PRESET CLEAR P—¢ L P
1 T soer Toow T 1
{See Note D) _| a 3 (See Note D)
o] | I
ouTReT ouTRUT
TEST CIRCUIT
<2ns —sf e — <%
| ! |l 3y
| |
CLOCK INPUT : . :
| N 10%
i 'w(clock) " oV
<25ns — ja— — t‘_ <25 ns
i ! I_____________________SV
—T90% oo X |
piNeUT (PULSEA) | 13 v{ 13V
(See Note B) 10% Y =+ T . —{ X 10% ov
tsetup I*—

ity [+

[P t

50% r w t‘; 50% 3v
; 13V 13V :
| 10% 10% | —ov

|
—4 la— <25 ns <25 ns —d L—
v

:‘— PLH —’II OH
QOUTPUT [ 13v

|

T _— - = = = — = VoL

|

| -_—— - - - — = — == Vou
QouTPUT I 13V

* i — VoL

VOLTAGE WAVEFORMS

NOTES: A. Clock input pulse has the following characteristics: ty(clock) = 200 ns and PRR < 500 kHz. When testing fryay, vary PRR.

B. D input {pulse A) has the following characteristics: tsetup = 30 ns, ty, = 100 ns, and PRR is 50% of the clock PRR. D input
(pulse B) has the following characteristics: thgld = 0 ns, t, =80 ns, and PRR is 50% of the clock PRR.

. All diodes are 1N916,

D. C includes probe and jig capacitance.

[¢]

FIGURE 44-SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA)
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SERIES 541, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

Vee = 5V o—
_ D INPUT CcLock < =
C Rmakaes : {See Note B} PULSE $ RL=aka
{See Note C) T (See Note C)
1 c" I D CLOCK oL
30pF T.2 T —d PRESET clearP—¢ | T L T 30pF
- = 50pF = = 50pF 3 —3
(See Note D) | a a (See Note D)
TEST - T I TEST
ouTeut & OUTPUT
TEST CIRCUIT
<25ns —»|  fe— —| {‘— <25ns
| ' —i— ——————————————————— —3v
CLOCK INPUT :
10% 10%
i twiclock) —"I ov
—-o: tsetup l—
| 1 3v
90% ! | tw 7 90%
D INPUT (PULSE A} 1 K13V : 13vE
See Note B
{See Note B) |10% I 10% |
I e ov
<25 ns —e| ;q-—l <25 ns fo—
l—»|  je—<25ns — _1|~— <25 ns

: : : : 90% 90% fmmm T T 3v
D INPUT (PULSE B} [ ATV 13v X!
{See Note B) . It | : ]

_y! |
"”‘“: g tw g ov
—*| thoig Ie—
A Nttt — Vo
QOUTPUT : 1.3V
re— L —=!
: Vou
Y
| OH
- o iy —*
QOUTPUT 13V
——————————————————————— — VoL
VOLTAGE WAVEFORMS

NOTES: A. Clock input puise has the following characteristics: tw = 200 ns and PRR < 500 kHz. When testing fmax. vary PRR.
B. D input (pulse A) has the following characteristics: tsetup = 30 ns, ty, = 100 ns, and PRR is 50% of the clock PRR. D input

(pulse B) has the following characteristics: thg)g = O ns, t,y, = 80 ns, and PRR is 50% of the clock PRR.
C. All diodes are 1N916.

D. C_includes probe and jig capacitance.

FIGURE 45—SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA)
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SERIES 54L, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS T

PROPAGATION DELAY TIMES PROPAGATION DELAY TIME
v3 vs
LOAD CAPACITANCE FREE-AIR TEMPERATURE
50 1 T 50 T T
Vee=5V Vee=5V
Fil S cc ,/ 45 cC
T, =25°C N=10
" A L~ "
B OFN=1 g =] v g 40 CL=50pF
! b1 L ! ~
E 3 - g 35 o
= / —1 e
% . _,; 5
L4
a 7 pd0 o
s 2 f >
3 %
» 20 g 20
g 5
T 15 T os
3 _'pd0 * fpd
z 10 <0 td =
5 5
0 .
0 10 20 30 40 50 60 70 80 90 100 %75 50 25 0 25 50 75 100 125
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FSN54L00/SN74L00, SNS4L10/SN74L10, and SNS4L20/SN74L20. Dota for temperatures belaw 0°C ond above 70°C is applicable 1o Series S4L circuits only.
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SERIES 541, 741
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS T
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es .

PRINTED IN U.SA
T1 cannot assume any responsibility for any circuils shown
or represent that they ore free from patent infringement. TEXAS INSTRUM EN Ts 8_53

INCORPORATED
TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.






	8-000a
	8-000b
	8-001
	8-002
	8-003
	8-004
	8-005
	8-006
	8-007
	8-008
	8-009
	8-010
	8-011
	8-012
	8-013
	8-014
	8-015
	8-016
	8-017
	8-018
	8-019
	8-020
	8-021
	8-022
	8-023
	8-024
	8-025
	8-026
	8-027
	8-028
	8-029
	8-030
	8-031
	8-032
	8-033
	8-034
	8-035
	8-036
	8-037
	8-038
	8-039
	8-040
	8-041
	8-042
	8-043
	8-044
	8-045
	8-046
	8-047
	8-048
	8-049
	8-050
	8-051
	8-052
	8-053
	8-054

