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DM54123, DM74123
Dual Retriggerable One-Shot with Clear and Complementary Outputs

The ‘123 is a dual retriggerable monostable multivibrator capable of generating output pulses from

a few nano-seconds to extremely long duration up to 100% duty cycle. Each device has three

inputs permitting the choice of either leading-edge or trailing edge triggering. Pin (A) is an active-low
transition trigger input and pin (B) is an active-high transition trigger input. A low at the clear (CLR)
input terminates the output pulse: which also inhibits triggering. An internal connection from CLR to
the input gate makes it possible to trigger the circuit by a positive-going signal on the CLR.
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General Description

The *123 is a dual retriggerable monostable multivibrator
capable of generating output pulses from a few nano-sec-
onds to extremely long duration up to 100% duty cycle.
Each device has three inputs permitting the choice of either
leading-edge or trailing edge triggering. Pin (A) is an active-
low transition trigger input and pin (B) is an active-high tran-
sition trigger input. A low at the clear (CLR) input terminates
the output pulse: which also inhibits triggering. An internal
connection from CLR to the input gate makes it possible to
trigger the circuit by a positive-going signal on CLR as
shown in the truth table.

To obtain the best and trouble free operation from this de-
vice please read the operating rules as well as the NSC
one-shot application notes carefully and observe recom-
mendations.

&Nau'onal Semiconductor

DM54123/DM74123 Dual Retriggerable One-Shot with
Clear and Complementary Outputs

March 1993

Features

B DC triggered from active-high transition or active-low
transition inputs

® Retriggerable to 100% duty cycle

m Direct reset terminates output pulse

® Compensated for Vg and temperature variations

® DTL, TTL compatible

® Input clamp diodes

Functional Description

The basic output pulse width is determined by selection of
an external resistor (Ry) and capacitor (Cy). Once triggered,
the basic pulse width may be extended by retriggering the
gated active-low transition or active-high transition inputs or
be reduced by use of the active-low transition clear input.
Retriggering to 100% duty cycle is possible by application of
an input pulse train whose cycle time is shorter than the
output cycle time such that a continuous “HIGH" logic state
is maintained at the “Q"" output.

Connection Diagram

Dualk-In-Line Package Triggering Truth Table
Rexr 1 Inputs
Vec Cer Cpa! at a2 CLR 2 B2 2 Response
A B CLR
|16 |15 |14 13 12 n |10 |s
X X L No Trigger
) ™~ L X No Trigger
& ™ H H Trigger
Q g CoLR H e X No Trigger
L s H Trigger
cR @ Q L H _/~ | Trigger
b'd H = HIGH Valtage Lavel
1 L = LOW Voltage Level
X = Immaterial
| |2 3 4 5 |¢ |7 |8
Al 81 CLR 1 a a2 Cexr 2 Reyr 2 GND
Cor

Order Number DM54123J-MIL, DM54123W-MIL or DM74123N
See NS Package Number J16A, N16A or W16A

TL/F/6533-1

1595 Nalional Semiconductor Corporation~ TL/F/8538
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Absolute Maximum Ratings (note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availabllity and specifications.

Note: The “Absolute Maximum Ratings” are those values
beyond which the safsty of the device cannot be guaran-

- teed. The device should not be operated at these limits. The

parametric values defined in the “Electrical Charactenistics”
table are not guaranteed at the absolute maximum ratings.
The “"Recommended Operating Conditions” table will define
the conditions for actual device operation.

Supply Voltage v
Input Voltage 5.5V
Operating Free Air Temperature Range
DM54 —55°Cto +100°C
DM74 0°Cto +70°C
Storage Temperature —65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter DM54123 DM74123 Units
Min Nom Max Min Nom Max
Vee Supply Voltage 45 5 55 | 475 5 5.25 v
Vin High Level Input Voltage 2 2 v
ViL Low Level Input Voltage 0.8 0.8 \
lon High Level Output Current -08 -0.8 mA
loL Low Level Output Current 16 16 mA
tw Pulse Width A or B High 40
(Note 5) AorB Low 40 ns
Clear Low 40
(M | Puse st (ot ® here %0 65 |
Rext External Timing Resistor 5 50 k2
Cexr External Timing Capacitance No Restriction uF
Cwire Wiring Capacitance 50 pF
at Rexr/Cexr Terminal (Note 5)
Ta Free Air Operating Temperature -55 125 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min (Nm,ﬂ Max | Units
V| Input Clamp Voltage Voo = Min, ) = —12 mA -15 \
VoH High Level Output Veoe = Min, loy = Max DM54 24 2.4 v
Voltage ViL = Max, Vi = Min DM74 25
VoL Low Level Output Ve = h{\in, loL = Max 0.2 0.4 v
Voltage Vi = Min, V) = Max
Iy Input Current @ Max Vec = Max, V) = 5.5v 1 mA
Input Voltage
Iy High Level Input Vee = Max Data 40 pA
Current V)= 24v Clear 80
he Low Level Input Current | Vgo = Max, V) = 0.4V Clear ~3.2 A
Data —-1.6
los Short Circuit Voo = Max DM54 -10 —40 mA
Qutput Current (Note 2) DM74 -10 —40
lec Supply Current Veoe = Max (Notes 3 and 4) 46 66 mA

Mote 1: All typicals are at Vg = 5V, Ty = 25°C.
Note 2: Not more than one output should be shorted
Note 3: Qui it oG is
25 Kf1.

at a time.

d (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputs open,Cgxr = 0.02 uF, and Rgxt =

Note 4: Ice is measured in the triggerad state with 2.4V applied to all clear and 8 inputs, A inputs grounded, all outputs open, Cgyxr = 0.02 uF, and Regxy = 25 ki,

Note 5: Ty = 25°C and Vigs = 5V.
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Switching Characteristics atve = svand T4 = 25°C

DM54123 DM74123
e | parmtr | TS0 | o o2F e *She | et ooeu e | U
Min Max Min Max

P | Cowiarigniove oupet | A%Q n S

o Iino? ?og :::;: &e::rg:nmp; BoQ 28 28 ns

P ::;ﬁ ?ogi:.u::«‘ lﬁfgl"t:fm AQ 40 40 ns

o Emu:wn gﬂ:f&:‘:n Btod 36 36 ns

tPm mpﬁt.z: mrgm CleartoQ 40 40 ns

o ::;hpatg?_m liev':r g:::;t CleartoQ 27 27 ns
_twiow) | Output Pulse Width* AorBtoQ 3.08 3.76 3.08 3.76 us

*Cger = 1000 pF, Rext = 10 ki

Operating Rules

1. An external resistor (Ry) and external capacitor (Cy) are
required for proper operation. The value of Cy may vary
from O to any necessary value. For small time constants
high-grade mica, glass, polypropylene, polycarbonats, or
polystyrene material capacitors may be used. For large
time constants use tantalum or special aluminum capaci-
tors. If the timing capacitors have leakages approaching
100 nA or if stray capacitance from either terminal to
ground is greater than 50 pF the timing equations may
not represent the pulse width the device generates.

2. When an electrolytic capacitor is used for Cy a switching
diode is often required for standard TTL one-shots to pre-
vent high inverse leakage current (Figure 7). However, its
use in general is not recommended with retriggerable op-
eration.

3. The output pulse width (Ty) for Cx > 1000 pF is defined
as follows:

Tw = KRy Cx (1 + 0.7/Ry)
where [Ry is in Kilo-ohm]
[Cyx is in pico Farad]
[Tw is in nano second)

[K = 0.28]
Rx 1]
Vee PIN (T}
Cx
I— PIN (8)
TL/F/8539-3
FIGURE 1

4. For Cx < 1000 pF see Figura 2 for Ty vs Cx family
curves with Ry as a parameter:

Pulse Width vs Ry and Cx
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TIMING CAPACITANCE Cy = pF
TL/F/8539-4
FIGURE 2
5. To obtain variable pulse width by remote trimming, the
following circuit is recommended:

PIN (7) Py
0R (15) 1 i L
Cx Rrernos '. -
PIN (6)
OR (14) vee
TL/F/6538-5
Note: “Rigmaie” should be as close to the one-shot as possible.

FIGURE 3
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Operating Rules (continued)

6. The retriggerable pulse width is calculated as shown be-
low:

T=Tw + tpLy = KX Rx X Cx + tpLy

The retriggered pulse width is equal to the pulse width
plus a delay time period (Figure 4).

INFUT —l_I _I
OUTPUT —J

TL/F/6539-6
FIGURE 4

7. Under any operating condition Cy and Ry must be kept
as close to the one-shot device pins as possible to mini-
mize stray capacitance, to reduce noise pick-up, and to
reduce | X R and Ldi/dt voltage developed along their
connecting paths. If the lead length from Cy to pins (6)
and (7) or pins (14) and (15) is greater than 3 cm, for
example, the output pulse width might be quite different
from values predicted from the appropriate equations. A
non-inductive and low capacitive path is necessary to en-
sure complete discharge of Cy in each cycle of its opera-
tion so that the output pulse width will be accurate,

8. Vg and ground wiring should conform to good high-fre-
quency standards and practices so that switching tran-
sients on the Vo and ground retum leads do not cause
interaction between one-shots. A 0.01 uF to 0.10 wF by-
pass capacitor (disk ceramic or monalithic type) from Vo
to ground is necessary on each device. Furthermore, the
bypass capacitor should be located as close to the Vg
pin as space permits.

“For further detailed device istics and output performance

please refer to the NSC one-shot application nate, AN-366.
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Physical Dimensions inches (milimeters)

0.785
16 ' 9
|Jh_f‘| AN AA

[19.94] MAX ——=

g 0.025 PRV v e
R [0.64] 1 a \_
0.005-0,020
0.03 R To.13-0.51] TP
o] o 0,037 £0.005 110
0.005 [0.3440.13) 0.290-0.320
[0.13] — {4 - .._li.osstn.oos TYP [7.37-8.13]
§ M YR 1.40£0,13] — GLASS SEALANT
0.020-0.060 1yp L y
0.200 L [0.51-1.52] ' Dz
[s.08] H = ﬂ-_” MAX
MAX TYP ] } 0o
—j— TYP
t ]l 193 NIN TYP t l r/_ [0.2 f
F 4
0.125-0. N :
[3.18- 553}?“"— 909 % 40 9507 59
0.08 .~ TYP o TYP
2. 03]"“ -~
BOTH ENDS 0.018£0.003 1o - ﬁ-’*;;f%alﬁ
0.100£0.010 [0.4640.08] : 28 (ReV 1)
(2542025 TP
Ceramic Dual-In-Line Package (J)
Order Number DM54123J-MIL
NS Package Number J16A
0.843-0370
0.090
0.092 YT z1a1-22.10}

0.300-0.320
(7.620-8.128)

95°=5°

]

0040
0325 g1

foass 23550

{0.762)
MAX
9.085 0060
_l_ flesny  (1.528)
—r | S—
| 0.809-0.016 L
{0229-0381)
0.075 :0.015
{1,905 -0.381)

8,130 +0.005
“ ?:;ﬂ |~‘ {330z:0420) {
r T I-J 0.145-0.200
{3.663-6.080)
A
R 0.020

0.100 £0,010

m | |

0.018 20,003 nus-n a0 (0.508)

{0457 t0.075) 13.175-1.558)

Molded Dual-In-Line Package (N)
Order Number DM74123N
NS Package Number N16A
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DM54123/DM74123 Dual Retriggerable One-Shot with Clear and Complementary Outputs

Physical Dimensions inches (milimeters) (Continued)

0.050—0.080 0.371-0.390
[1270-2032) ] "“ {9.423-9.908) "
0.004-0.006 __ 0.007-0.018 | 0.050+0.005
oz—015z " {0.178-0.457) < > e ooz
e —Eb| ~—0.000 MIN TYP
1
|
0.250-0.370
(6.350—9.398)
AN | Ly '
6151413121110 9 [y —
i % ) 0.245-0.275
L - uu'iuss (6.223-6.985)
..2345678
] = 00080012
DETAIL A-— 3! L2 ’ 10.203-0.305)
PN ND. 1/ 0.250~0.370
DENT B0 DETAIL A
|
0.026 —0.940 __| _0.015-0.019
peso—to6 T I~ 0.381-0.a8)
e W1EA (REV H)
16-Lead Ceramic Flat Package (W)
Order Number DM54123W-MIL
NS Package Number W16A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR US
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTE
SEMICONDUCTOR CORPORATION. As used herein:

E AS CRITICAL COMPONENTS IN LIFE SUPPORT
N APPROVAL OF THE PRESIDENT OF NATIONAL

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor Natlonal Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fa: (+49) 0-180-530 BS 86 13th Floor, Straight Block, Tel: 81-043-209-2309
Afi TX 76017 Email: cnjwge®tevm2.nse.com Ocean Centrs, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tal: (+49) 0-180-530 B5 85 Tsimshaltsui, Kowloon
Fax: 1(800) 737-718 English Tel: (+49) 0-180-532 78 32 Hong Kong
Frangais Tel: (+49) 0-180-532 83 58 Tal: (852} 2737-1600
italizno  Tel: (+49) 0-180-534 16 80 Fax (852) 2736-9960
National does not assuma any rasponsitility for 130 of any circutry described, no Gt ara implied Eha right al gy e i i
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