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,) i-d_o

B 3. BAY Y MIED T B 4. —EAY W M BT

BAVY NEZHAYY b, TNTNTOFHOEELMERE. A7V —VIZBiN s Tk 2
9, BB ATRTE

b x /di dy ¢+r—ysinf) +/di dy ¢+r—ysinf—ds sin0) 2)
ERY)ET, 2 2
o 1
ESLTRQ)DEDIIRZHN, M3, M42BFIIEXTAHAEL & D,
o ]2

KB |2 REHEL . A2 Y — 2 R x OBIBE UTRENG T 2 ROTHEL & 5,
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* Separate Supply Voltage Pins for Isolation of
Frequency Control Inputs and Oscillators

from Output Circuitry

* Highly Stable Operation over Specified
Temperature and/or Supply Voltage Ranges

DEVICE
TYPE
=z
‘LS625
‘LS626
'Ls627
'Ls628
‘LS629

SIMILAR [NUMBER | COMP'L RANGE

T0 veos | zour [ENVABLE| npyy |Rext
15324 | singie | ves ves ves | no
'LS325 dual ves no no | no
'LS326 dual yes yes no | no
‘Ls327 dual no no no | no
‘LS324 single | s yes ves | ves
‘Ls124 dual no yes ves | no

description

These voltage-controlled oscillators (VCOs) are improved versions of the original VCO family: SN54LS124, SN54LS324
thru SN54LS327, SN74LS124, and SN74LS324 thru SN74LS327. These new devices feature improved voltage-to-
frequency linearity, range, and compensation. With the exception of the 'LS624 and 'LS628, all of these devices feature
two independent VCOs in a single monolithic chip. The ‘LS624, 'LS625, 'LS626, and 'LS628 have complementary
Z outputs. The output frequency for each VCO is established by a single external component (either a capacitor or
crystal) in combination with voltage-sensitive inputs used for frequency control and frequency range. Each device
has a voltage-sensitive input for frequency control; however, the 'LS624, 'LS628, and 'LS629 devices also have one

for frequency range. (See Figures 1
The 'LS628 offers more precise

thru 6).
than its 'LS624

t. The 'LS624 features a 600 ohm

internal timing resistor. The ‘LS628 requires a timing resistor to be connected externally across Rext pins. Temperature
compensation will be improved dur to the temperature coefficient of the external resistor.

Figure 3 and Figure 6 contain the necessary information to choose the proper capacitor value to obtain the desired

operating frequency.

A single 5-volt supply can be used: however, one set of supply voltage and ground pins (VCC and GND) is provided
for the enable, synchronization-gating, and output sections, and a separate set (OSC VG and OSC GND) is provided
for the oscillator and associated frequency-control circuits so that effective isolation can be accomplished in the system.
For operation of frequencies greater than 10 MHz, it is recommended that two independent supplies be used. Disabling
sither VCO of the ‘LS626 and 'LS625 and 'LS627 can be achieved by removing the appropriate OSC VCC. An enable
input is provided on the ‘LS624, LS626, 'LS628, and 'LS629. When the enable input is low, the output is enabled:
when the enable input is high, the internal oscillator is disabled, Y is high, and Z is low. Caution! Crosstalk may occur
in the dual devices (‘'LS625, ‘LS626, ‘L5627 and 'LS629) when both VCOs are operated simultaneously. To minimize

crosstalk, either of the following are

(A) If ies are widely

use a 10-xh inductor

between Vcc pins. (B) If frequencies are closely spaced, use two separate Vcc supplies or place two series diodes

between the VCC pins.

The pulse-synchronization-gating section ensures that the first output pulse is neither clipped nor extended. The duty
cycle of the square-wave output is fixed at approximately 50 percent.

The SN54L.S624 thru SN54LS629 are characterized for operation over the full military temperature range of —55°C
to 125°C. The SN74LS624 thru SN74LS629 are characterized for operation from 0°C to 70°C.

PRODUCTION DATA informaton is curent 2 of publaton date
b the terms o

testing of allparameters
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SN54LS624 . . . J OR W PACKAGE
SN74LS624 . .. D OR N PACKAGE

(TOP VIEW)

0SC GND[

cxigs  12NC

cx2(s  mNC
EN(s  10NC
YQs Pvee

Uhdhosc vee
130 FREQ CONT

SN54LS625 . . . J OR W PACKAGE
SN74LS625 . . . D OR N PACKAGE

(TOP VIEW)
ano [r Uss[J vee
1z02 sP2z
(s aJ2y
1cx10s  aafJ2cxi
1cxe[Js  12[J2cx2
1Fcle  nfJ2rc
10sC veel]?

10SC GND[]s

10[J 20s€ Ve
9[]20sc GND

SN54LS626 . . . J OR W PACKAGE

SN74LS626 . . . D OR N PACKAGE

(TOP VIEW)

oscveelr
osc GND (s

NC — No internal connection

SN54LS624 . . . FK PACKAGE
(TOP VIEW)

[] FREQ CONT

~[] osc GnD

3

cx1[]4 18 [NC
NC{s 17(JNC
Cx2(]s 16[]NC
(it} 15[ NC
EN{]8 14 [ NC

10

)
z
G

SN54LS625 . . . FK PACKAGE
(TOP VIEW)

1v[ja 182y
1cxX1]s 17(j2cxt

NC[J6 16[JNC
cx2f}7 15[]2CX2

3
S

10s€ Ve flo
10SC GND [)
20sc veef)

SN54LS626 . . . FK PACKAGE
(TOP VIEW)

3

0sc vee [Jeo
0SC GND[]
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SN54LS627 .
SN74L5627

(TOP VIEW)

SN54LS628 . . . J OR W PACKAGE
SN74LS628 . .. D OR N PACKAGE

(TOP VIEW)

SN54LS629 . . . J OR W PACKAGE
SN74LS629 . . . D OR N PACKAGE
(TOP VIEW)

NC-No internal connection

.J OR W PACKAGE
. D OR N PACKAGE

SN5A4LS627 . . . FK PACKAGE

(TOP VIEW)
Q Q
s 2
o I
0B, Q2
E0228%
321
1cx1]4 18 (] 2FC
NC[)s 17(NC
1CX2{] 6 16 []2¢x1
NC[J7 15 NC
10SC GND[J 8 14 (] 2cx2

SN54LS628 . . . FK PACKAGE
(TOP VIEW)

SN5A4LS629 . . . FK PACKAGE

(TOP VIEW)
g
=
>

[ S8
L5298
321
1RNG[] 4
1cx1)s
NCfJe
102
1END s

s

0SC GND[]
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logic diagram (positive logic)

logic symbolst
‘LS624

“Ls25 "Ls626
0sC Vee
oscvee oD |@
(3)
(14) 105C Vee _;(J:; 5V [05C) Bty W SV @
= 10SC GND w ] oviesa @ 1EN —(—g)—h (oscl B — gy
- 1FC 1z FC
Bl ™ Lo, oo Do e inda P e,
NG ng fiNe Y 1ex2 Eyed ox 1ox2 e ox
e :3)) we ot )
CX1 ——3¢q CX — 14) — (1 14)
@ ov 20scvee 1% 3¢ SULLV - RLFN LU
o2 X loscl 20scGND 2L 2rc 100
) arc 100 09 L0 poe (:zy o 0s)
0SCGND 20x1 '|‘ ] 20x2 105 | {oscl
20x2 12 T
0SC GND
“Ls627 “Ls628 “Ls629
0sC Vee
16D ose vee Jas)
108 Vee %x— 5V [osc] (14) I
10SCGND =3¢ 0V [0sC) 5V 9 n loscl
= 5) 1RNG —— RNG
we 20 e By & ﬁ tosci ® te @ n]f Lo
1ox1 B e ox ane -0 ane Py o @ PENTYS
10x2 g cx e RS ® 1oxz L ¢ o
B cx1 T*- cx & (1)
13)
208CVee — 3 ox2 e ox- one (40
20scanD 12y ] BX S RX oy 2kc 00 (LN
25¢ :!2:!1 B oy Ax 12t ax loscl 2001 09 ov
I
20X1 T ) 20x2 124 | 10scl
20X2 — 0SC GND ®

0SC GND

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH FREQUENCY TYPICAL OF ALL OUTPUTS
ENABLE INPUT CONTROL OR (°L$624, °LS628, AND 'LS629) .
{'LS624, ‘LS626, 'LS628, AND ‘LS629) RANGE INPUT Vee
502 NOM
Vee - -
9k NOM
ouTPUT
INPUT —o- i -
Yy
Yy
77
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VC (see Notes 1 and 2) e A
Input voltage: Enableinput? . . . . . . . . ... ... . F o A2
Frequency control orrangeinput? . . . . . . . ... .. ............ V¢
Operating free-air temperature range: SNS4LS’ Circuits . . . . . . . . .. .. ... . .-55Cto125°C
SN74LS'Cireuits . . . . . . ... ......... 0Cw7°C
Storage temperature range . . . . . . . . . . ... .. ... ... ... ... .—B5°Ct0150°C

1 The enable input is provided only on the ‘LS624, LS626, ‘LS628, and ‘LS629.
$The range input Is provided only on ‘LS624, L.S628, and 'LS629.
NOTE: 1. Voltage values are with respect to the appropriate ground terminal.

2. Throughout tho data sheet, the symbol Ve is used for the voltage applied to both the Vg and OSC Vg terminals, unless
otherwise noted.
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recommended operating conditions

SNs4LS SN74LS" o
MIN_NOM_MAX | MIN_NOM_MAX
Supply voltage, Voo a5 5 655|475 5 525| V
Input voltage at frequency control or range input, Vi(freq) of Viirg) 0 5 0 5| Vv
High-level output current, 10K —1.2 =12 mA
Low-level output current, oL 2 24| mA
Output frequency, fo ! ! re
20 20 | MHz
Operating free-air temperature, Ta = 125 0 70| °c
electrical ch istics over perating free-air range (unless otherwise noted)
PARAMETER TEST CONDITIONST SHsdLs’ SIAS uniT
MIN TYPE MAX|MIN TYPE MAX
High-level input
Vin voltage at enable? 2 2 v
Low-level input
VL Joltage at enable? o7 08| Vv
ViK Input clamp voltage at enable? | Voo = MIN, 1| =—18mA —1.5 -15| Vv
N ENat Vi max,
VOH High-level outut voltage See Note 3 25 34 27 34 v
Vce = MiN, loL=12mA 025 04 025 04
VoL Low-evel output voltage Eﬁf‘ it mex,  Ses Note 3 |gtx e ol v
Freq control Vi=6V 50 250 50 250
o nputcurrent | Ve = MAX VSTV T oo “A
Input current
1| atmaximum | Enable Veo=MAX, V=7V 02 02| mA
input voltage
High-level
[TV Enable# Ve = MAX, Vi=27V 40 40 | wA
input current
o owlew! Enable? Vee=MAX, V=04V -08 08 | mA
input current
105 Shortircuit output currentS | Ve = MAX —40 —225| 40 ~225 | mA
2035 20 35
) Vee = MAX, 3 55 3B 65
Supply current, total into Y 3 56 35 55
'€C g and 0SC Ve pins Enable? = 4.5V 35 55 3 65| ™
Seo Note 4 i
"LS628 20 35 20 35
‘LS629 35 56 35 56

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

*All typical values are at Vo = 5V, Ta = 25°C.

SNot more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

1The range input is provided only on the 'LS624, ‘LS628, and ‘LS629.

#The enable input is provided only on the ‘LS624, 'LS626, 'LS628, and 'LS629.

NOTES: 3. Vo for Y outputs and Vo for Z outputs are measured while enable inputs are at Vi MAX, with individual 1-k@ resistors
connected from CX1 to Vcc and from CX2 to ground. The resistor connections are reversed for testing Vo for Z outputs
and Vo for Y inputs.

4. For 'LS624, 'LS626, 'LS628, and 'LS629, I is measured with the outputs disabled and open. For 'LS625 and 'LS627,
Icc is measured with one OSC Ve = MAX, and with the other OSC Ve and outputs open.
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switching characteristics, VCC = 5 V (unless otherwise noted), R| = 667 2, C| = 45 pF, TA = 25°C

‘L5624, " . 'LS625, ‘LS626,
PARAMETER TEST CONDITIONS 15624, 'L5628, L5620 |'\8625, L5626, 'LSG27 uNIT
MIN_TYP MAX MIN_TYP MAX
Vi(freq) =5 V. Vi(mg) =0 V 15 20 25
Vifrea) = 1 V. Vilrmg) =5 V 116 21
f Output fi Cext = 50 pF )
0 Output frequency | Cext =50 p! Vitrea) T5V T 551z MHz
Vilfreq) =0V 09 12 15

TYPICAL CHARACTERISTICS

'LS624, 'LS628, 'LS629 ’'LS624, 'LS628, 'LS629
OUTPUT FREQUENCY OUTPUT FREQUENCY

vs vs
FREQUENCY-CONTROL INPUT VOLTAGET FREQUENCY-CONTROL INPUT VOLTAGET

T T T T O——T—T T T T
Vee=5V vee=5V
Cext = 50 pF Cext =16 pF Jr*
257 Ryt = 600 O ('LS628) |~ Rext = 600 Q ('LS628) To

Ta=25°C TA=25°C Y

3u

N
a

IS
S

n
S
Z
&
N
o
A
A

Output Frequency — MHz
&
<
X
Output Frequency — MHz
&

e

ot
<

5

WAN TN

WL

L —
7

1 |1
| &
0

o5

fo
e

A

— Vi(rng) =4V l
| Vigmg =5V
0 1 2 3 4
Vi(freq) — Frequency-Control Input Voltage — V
FIGURE 1 FIGURE 2

4V |sv
T 0

1 2 3 4
Vi(freq) — Frequency-Control Input Voltage — V

0

el
o

TDue to the effacts of stray capacitance the output fraquency may be unstable when the frequancy
control voltage is less than 1 voit.
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TYPICAL CHARACTERISTICS

'LS624, 'LS628, 'LS629 L8625, 'LS626, 'LS627
OUTPUT FREQUENCY QUTPUT FREQUENCY

vs vs
EXTERNAL CAPACITANCE FREQUENCY-CONTROL INPUT VOLTAGE't

100 M T 10
N — vee=5V | 9
;oM Ta=25°C N
Is
3 M s
c 7
H 7
g’ 100 K g6
& 3
5 10k g5
=3 w
3 1k g4
1 S
L 100 oI
o2
10 r 1
1 \ 0
10-1110-10 10-9 10-8 10-7 10-6 10-5 0 1 2 3 4 5
Cext — External Capacitance — F Vi(freq) — Frequency-Control Input Voltage — V
FIGURE 3 FIGURE 4
'LS625, 'LS626, 'LS627 'L§625, 'LS626, ‘LS627
OUTPUT FREQUENCY OUTPUT FREQUENCY
vs vs
FREQUENCY-CONTROL INPUT VOLTAGE EXTERNAL CAPACITANCE
0T 100 M
Vee=5V —I }
Cext = 15 pF 10M ——t
N 25— ~ V| =5V
I TA=25°C 4 N R
! Lo R\ Vilfreq) =25V
> req) = 2.!
g% £ 100k <]
E3 z
815 & 10k
= -
5 H "
3 2 1k
e % 3 Vittrea) =0V
[ I 100
e s o
1ol Vec=5V
Ta=25"C
0 ] 1 .
0 1 2 3 4 5 10-11 10~10 10-9 10-8 10~7 10-6 10-5
Vi(freq) — Frequency-Control Input Voltage — V Cext — External Capacitance — F
FIGURE 5 FIGURE 6
T Due to the effects of stray capacitance the output frequency may be unstable when the frequency control voltag less than 1 voit.
1
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TYPICAL CHARACTERISTICS

ENABLE TIME
vs
FREQUENCY
1000
z
1
®
£
i N
@ ™
| 100
g
n = 3v
e [F13v- --3
= 0v---
= 4 [*ten

20 40 100
fo — Output Frequency — MHz

FIGURE 7

TYPICAL APPLICATIONS DATA

Cext
Cext
s —| FREQ f pul
CONT vl =™ M_| PHASE LOW PASS
vco for+ KM) COMPARATOR FILTER
HS —{RNGT e
Nt )
N
T m i
. ﬁﬁ
c,
go.%“ Fo v oxt FREQ
CONT
veco

tRNG

¥ The range input is provided only on the ‘L5624, LS628, and L5629
# The enable input is provided only on the ‘L5624, LS626, 'LS628, and L5629,
$ Input voltages may be variable (analog) depending upon application.

"}_'NTJ

FIGURE A-PHASE-LOCKED LOOP.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T!) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all of each device is not

performed, except those by i

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (‘CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
thatany license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party's products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1999, Texas Instruments Incorporated
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® D-C Triggered from Active-High or Active- SN54123, SN54130, SN54LS123 . . . J OR W PACKAGE
Low Gated Logic Inputs SN74123, SN74130 . . . N PACKAGE
SN74LS123 ... D OR N PACKAGE

Retriggerable for Very Long Output Pulses,
Up to 100% Duty Cycle

Overriding Clear Terminates Output Pulse

‘122 and 'LS122 Have Internal Timing
Resistors

(TOP VIEW) (SEE NOTES 1 THRU 4)

description

These d-c triggered multivibrators feature output pulse-
duration control by three methods. The basic pulse time
is programmed by selection of external resistance and
capacitance values (see typical application data). The SN54LS122 . . . FK PACKAGE
*122 and 'LS122 have internal timing resistors that allow (TOP VIEW) (SEE NOTES 1 THRU 4)
the circuits to be used with only an external capacitor,
if so desired. Once triggered, the basic pulse duration may
be extended by retriggering the gated low-level-active (A)
or high-level-active (B) inputs, or be reduced by use of
the overriding clear. Figure 1 illustrates pulse control by
retriggering and early clear.

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

The Rjnt in nominall 10 kQ for "122 and 'LS122.

SN54122, SN54LS122 . . . J OR W PACKAGE

SN54LS123 . . . FK PACKAGE
SN74122 ... . N PACKAGE (TOP VIEW) (SEE NOTES 1 THRU 4)

SN74L$122 ... D OR N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4) %
<
oo 8
- -2 > E
32 1201
TR * 18] 1Cext
1afs 1010
Ncfe 16(] NC
20(7 15(]2a
2Cext[18 14[] 2CLR
NOTES: 1. An external timing capacitor may be connected * 9
between Cext and Reyt/Cext (positive). oooos
) b X " | %¥00<m
2. To use the internal timing resistor of 122 or 'LS122, 52833
connect Ring to VCC. S
3. For improved pulse duration accuracy and %
repeatability, connect an external resistor between o<
Rext/Cext and Ve with Rine open-circuited. ~
4. To obtain variable pulse durations, connect an external
variable resistance between Ring of Rext/Coxt and NC - No internal connecion
vee.
PRODUCTION DATA information is curent s of publiaton date. N
e tems of 1
bt : TexAs
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description (continued)

RETRIGGER PULSE
Soe Note)

-]

1
Y T —

T
oumra | !

L
— e —— L
OUTPUT WITHOUT RETRIGGER

OUTPUT PULSE CONTROL USING RETRIGGER PULSE

a .NMR
cLean

QUTPUT WITHOUT CLEAR
o

outPuTa '
'

OUTPUT PULSE CONTROL USING CLEAR INPUT

NOTE: Retrigger pulses starting before 0.22 Cex (in picofrads) nanoseconds after the initial trigger
pulse will be ignored and the output duration will remain unchanged.

FIGURE 1-TYPICAL INPUT/QUTPUT PULSES

122, 18122 123, 130, 15123
FUNCTION TABLE FUNCTION TABLE
NPUTS oUTPUTS|

O AN LS outeuTs
canlm v szla a Clear[A 8| o &
X [H H x x|t ut v N R
x [x x U ox |t oWt Xo[Hox ]t ot
x [x x x vt owt b R B
Holux towin ou N R A
Wl x o |nou A N LS
H X Lt H|N v il LRl v
Holx Lm0
Mol wo | w
H L H KN U
I IR
t L X H WL
tx Lwon|n v

See explanation of function tables on page

+ These lines of the functional tables assume that the indi-
cated steady-state conditons at the A and B inputs have
been set up long enough to complete any pulse started be-
fore the set up.
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logic diagram (positive logic) logic symbolt

122, 18122 122, 18122

(13)

Roxt/Cext
Rint
Cext

Rint Cext Rext/Cext

Rint is nominally 10 k@ for *122 and 'LS122
logic diagram (positive logic) (each multivibrator) logic symbol®

‘123, 130, 15123 '123. 130, 15123

Rext/Coxt PPNPRLEN N nt
A Cext 18 {2 > 3
1Q
B a
1etR 2L 0 P @ 5
R 5 1Caxe 125 Jox
CLR 5| e s)
TRext/Coxt ——3efRX/CX
PRRCTIIN > T
10}
2 U0 > B ,q
— 1 =
2CLR L’g R 12 5
2Cext &L 5elox
Rext/Coxt ~ZL—setmxicx

Pin numbers shown are for D, J, N, and W packages. TThese symbols are in accordance with ANSVIEEE Std 91-188«

and IEC Publication 617-12.

? Texas
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
SDLS04:

ECEMBER 1983 - REVISED MARCH 1988

schematics of inputs and outputs

122, '123, 130 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

— 100 2 NOM

Clear inputs : Rgq = 2 k2 NOM
Other inputs : Rgq = 4 k2 NOM

'L§122, 'LS123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

120 2 NOM
17 k2 NOM

ratings over ing free-air

Supply voltage, Ve (see Note 1) .. . . .
Input voltage: 122, 123, '130. . .
'LS122, 'LS123 ..
Operating free-air temperature range:

Storage temperature range

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

range (unless otherwise noted)

7V

~55°C 10 125°C
... 0°C to 70°C
~65°C to 150°C
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recommended operating conditions

SN54’ SN74" o
MIN _NOM _MAX |MIN_NOM_MAX
Supply voltage, Ve 45 5 475 5 52| V
High-level output current, IoH —800 | uA
Lowlevel output current, loL 16| mA
Pulse duration, ty a0 0 s
Extornal timing resistance, Rex 5 %] 5 50| ka2
External capacitance, Coxt No restriction No restriction
Wiring Capacitance at Ry y/Coxs terminal 50 50 | pF
Operating free-air temperature, TA —56 125 0 70| °c
electrical characteristics over free-air range (unless otherwise noted)
122 123,130
P ET! t N Y e T T
ARAMETER TEST CONDITIONS' WiN Tve: MAX [MiN TV max] UMT
Vin_High-level input voltage 2 2 v
ViL__Low-evel input voltage 08 08| v
Vi Input clamp voltage VCC=MIN, 1= —12mA =5 S5V
: VCC = MIN, Ton = —B00 4A,
VOH  High-level output voltage Seote 24 34 24 34 v
Vce =MIN, 1oL = 16mA,
"
VoL Low-level output voltage SeNote 5 02 04 02 04| v
Ti___Input current at maximum input voitage | Vg = MAX, V; =55V T T mA
Data inputs a0
IIH  High-level input current W Vee=MAX, Vj=24V e wA
Data inputs T
liL Low-level input current }m Vee =MAX, Vi=04V = mA
'0s _Short-circuit output current Ve = MAX,” See Note 5 -10 —40 | =10 mA
TCC__Supply current (quiescent or triggered) | Voo = MAX, Ses Notes 6 and 7 23 3 76 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

* Al typical values are at Vee = 5V, T = 25°C.

§ Not more than one output should be shorted at a time

NOTES: 5. Ground Cext to measure Vo at Q, Voy at @, or
6. Quiescent Icc is measured (after clearing) with 4.

25 kil Rig of 122 is open.
IcC is measured in the triggered state with 2.4 V applied to ail clear and B in
Cext = 0.02 uF, and Rexy = 25 ki. Ring of '122 is open.

08 at Q. Cxt is open to measure Voy at Q. Voo at Q, or Igg at @.
§ V applied to all clear and A inputs, B inputs grounded, all outputs open and

7. puts, A inputs grounded, all outputs open,

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

23
FROM TO 1
]
PARAMETER' (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT
A 2:
LK 5 a : ns
A
tPHL 0 a Cext =0, Rext =5 k2, ns
CL =15pF, RL=4000
{PHL Clear 2 Lo - ns
PLH a 4 4
TwQ (min] AorB q 76 s
Toxt = 10000F, Foxy = T0 KT,
twQ AorB Q CL = 15pF, RL =400 2 308 342 376|276 303 3.37 us

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

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

twQ = duration of pulse at output Q.

NOTE 8: Load circuits and voltage waveforms are shown in Section 1.
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SN54LS’ sN7aLs” | NI
MIN_NOM_MAX [MIN NOM _MAX
Supply voltage, Vee a5 5 55475 5 525 v
High-level output current, 10K ~400 —400 | A
Low-level output current, IoL 4 8| mA
Pulse duration, ty 40 40 ns
External timing resistance, Rext 5 180 5 260 kQ
External capacitance, Cext No restriction No restriction
Witing capacitance at Rext/Cex terminal 50 50| oF
Operating free-air temperature, TA —55 25| 0 70| °C
electrical istics over d free-air range (unless otherwise noted)
SN54LS’ SN74LS"
PARAMETER TEST CONDITIONS' MIN _TYP: MAX [MIN TYP: MAX UNIT
Vip_ High-level input voltage 2 2 v
V)| Low-level input voltage 07 08| Vv
V) i__Input clamp voltage T =—18mA —15 15 Vv
ViH=2V,
VQH High-level output voltage Vies Vi max ’0': - —400kA 25 35 27 35 v
Vce =MIN, ViH=2V, II0L=4 mA 0.25 0.4 0.25 0.4 v
VoL Low-level output voltage ViC= vy max o =5 ma T
| fnput currentat Ve = MAX, V=7V 0.1 0.1 | mA
! ‘maximum input voltage .
Ty High-level input current Vce = MAX, Vi=27V 20 20 | wA
TiL_ Low-evel input current Vce = MAX, V=04V 04 —04 | mA
Tos__ Short<ircuit output currents | Veg = MAX —20 —100 |20 —u‘x‘) mA
Supply current N P 5122 51 3 A
'CC(quiescent or triggered) VeoTMAX,  SeNowid ey 12 20 2 20

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Ve = 5V, Tp = 25°C.
SNot more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

NOTES: 12. To measure VoH at Q, Vo at Q. or Igs at Q, ground Rext/Cext. apply 2 V to B and clear, and pulse A from 2 V 10 0 V.
13. With all outputs open and 4.5 V applied to all data and clear inputs. ICc is measured after a momentary ground, then 4.5 V,

is applied to A or 8 inputs.

switching characteristics, Vcc =5 V, TA = 25°C (see note 8)

FROM T0
ITIONS MIN TYP  MAX |UNIT
PARAMETER NPT P, TEST CONDITION:
A 23 33 ns
tPLH 5 Q 23 44
3245
oL 4 T | Con=0, Rext =5 k12, ]
CL= 15pF, RL=2kQ b
PHL Clear ] 2 ns
tPLH a 28 45
TwQ (min) Aor B q 116200 | ns
Cext = 1000 pF,  Rgxy = 10 k<2, s
tWwa AorB Q CLe 15 pF, AL =2k 4 a5 us

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

twq = duration of pulse at output Q.
NOTE 8: Load circuits and voltage waveforms are shown in Section 1

2 Texas
INSTRUMENTS

6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN54122, SN54123, SN54130, SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

SDLS043 — DECEMBER 1983 — REVISED MARCH 1988
e ———————

TYPICAL APPLICATION DATA FOR 122, ‘123, ‘130

For pulse durations when Cext < 1000 pF, see
Figure 4.

The output pulse duration is primarily a function of the

external capacitor and resistor. For Cexy > 1000 pF,
the output pulse duration (ty) is defined as:

0.7
tw = K-RT~CQX‘(1 +—R7)

where
K is 0.32 for “122, 0.28 for 123 and "130

RT is in kQ (internal or external timing
resistance.)

Cext is in pF
tw is in ns

To prevent reverse voltage across Cext, it is
recommended that the method shown in Figure 2 be
employed when using electrolytic capacitors and in
applications utilizing the clear function. In all
applications using the diode, the pulse duration is:

tw = Kp AT+ Coxe (1 + 22
w =KD+ RT « Coxt |1 + 1

Kp is 0.28 for "122, 0.25 for ‘123 and ‘130

Vee

Roy <06R
(See recommended operating

conditions for R, max.)

Any silicon switching diode
ext such as 1N3084 or
equivalent.

c,

To Cext To Rext/Cext
terminal terminal
TIMING COMPONENT CONNECTIONS WHEN
Cext > 1000 pF AND CLEAR IS USED
FIGURE 2

Applications requiring more precise pulse durations (up
to 28 seconds) and not requiring the clear feature can
best be satisfied with the ‘121.

Vee

Ry

o

TOCoxt  TORge/Coxy
terminal terminal
TIMING COMPONENT CONNECTIONS
FIGURE 3

TYPICAL OUTPUT PULSE DURATION
vs

EXTERNAL TIMING CAPACITANCE

10000 -
7000 F Vec SV
Tasc =
s 2 1
2 -2
H
T 200 H 4%
s
£ o0
g o
3
)
2 e
3 =t RY =50 k82"
2 30kt
3 100 )
S m N ok
E A T m
2 T
. 1 I
BEEEEEEEEYTES
Cext Externa Tumng Capactance -oF

FIGURE 4

TThese values of resistance exceed the maximum recommended

for

use over the full temperature range of the SN54” circuits.
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TYPICAL APPLICATION DATA FOR ‘LS122, 'LS123

The basic output pulse duration is essentially
determined by the values of external capacitance and
timing resistance. For pulse durations when
Cext = 1000 pF, use Figure 6, or use Figure 7 where
the pulse duration may be defined as:

tw = K« RT » Cext
When Cext = 1 4F, the output pulse width is defined
as:
tw = 0.33 « RT + Coxt
For the above two equations, as applicable;
K is multiplier factor, see Figure 7
RT is in kQ (internal or external timing resistance)
Cext is in pF
tw is in ns

For maximum noise immunity, system ground should
be applied to the Cext node, even though the Ceyt
node is already tied to the ground lead internally. Due
to the timing scheme used by the ‘LS122 and 'LS123,
a switching diode is not required to prevent reverse
biasing when using electolytic capacitors.

100000 ==

10000 =

tw — Output Pulse Duration-ns

?Cen

To Cext T Rext/Cext
terminal  terminal

TIMING COMPONENT CONNECTIONS
FIGURE 5

'LS122, 'LS123
TYPICAL OUTPUT PULSE DURATION

vs
EXTERNAL TIMING CAPACITANCE

RT = 80k ohms
RT = 40k ohms
RT = 20k ohms
RT = 10k ohms
RT = 5k ohms

100 1000

Cext

I Timing C:

pl

TThis value of resistance exceeds the maximum recommended for use
over the full temperature range of the SNS4LS circuits.

FIGURE 6

U
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TYPICAL APPLICATION DATA FOR 'LS122, ‘L8123t

MULTIPLIER FACTOR

vs
EXTERNAL CAPACITOR

1
" [T T T
H —t——+———
! (K IS INDEPENDENT OF R)
2 0.1 }

3

: |

] -

\

2 001

o

3 \

£

g

& 0001

I

%

S

0.0001

0.25 0.30 0.35 0.40 0.45 0.50 0.55
K — Multiplier Factor —

FIGURE 7

VARIATION IN OUTPUT PULSE DURATION

vs
SUPPLY VOLTAGE
45 4%
® T T
£ Coxt = 60 pF
Q 3% Rext = 10 K ohms —
2 Ta=25"C
: A
H
4 1%
o
£ 0%
e
s
F-1%
S o | tw(out) ~370ns
,l; atVeg=5V
3-3% | ]
: | ||
<-a%
45 4.75 5 5.25 55
Ve — Supply Voltage — V
FIGURE 9

Aty(out)— Variation in Output Pulse Duration

DISTRIBUTION OF UNITS

vs
OUTPUT PULSE DURATION

—T
Vee=5V rL
FTa=25°C

| — MEDIAN MEDIA|

—20% +20%=(118122)
1 |
1 T
| I ee Note 14
| |
—8% |

1 +8% - (15122/ |

I 18123
|<—MEDIAN—>}-98% OF UNITS

tw(out)— Output Pulse Duration

FIGURE 8

Relative Frequency of Occurance

VARIATION IN OUTPUT PULSE DURATION

vs
FREE-AIR TEMPERATURE

—
Vee=5V
10% Cext = 60 pF
% RT = 10K ohms
6% 3 ‘LS122
a%
2% l
twlout) 370 ns
0% at Tp = 25°C
-2%
4N
- 6%
_8% 'L8122/1812
See Note 14
—~75-50 =25 0 25 50 75 100 125

TA — FREE-AIR TEMPERATURE —°C
FIGURE 10

NOTE 14: For the 'LS122, the intena timing resistor, Rin was used. For the 'LS122/123, an external timing resistor was used for Ry.

"Data fo

emperatures below 0°C and above 70°C and for suply voltages below 4.75 V and above 5.25 V' are applicable for SN54LS122 and SN54LS 123

U
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PACKAGING INFORMATION

Orderable Device status ) Package Package Pins Package EcoPlan'® Lead/Ball Finish MSL Peak Temp )
Type Drawing aty
5962-7603901VEA ACTIVE _ CDIP J 16 1 None Call T Level-NC-NC-NC
5962-7603901VFA ACTIVE CFP w 6 1 None Call T Level-NC-NC-NC
7603901EA ACTIVE _ CDIP J 6 1 None Call T Level-NC-NC-NC
7603901FA ACTIVE CFP w 6 1 None Call T Level-NC-NC-NC
JM38510/01203BEA ACTIVE _ CDIP J 6 1 None Call T Level-NC-NC-NC
JM38510/31401B2A ACTIVE _Lcce FK 20 1 None Call T Level-NC-NC-NC
JM38510/31401BEA ACTIVE CDIP J 16 1 None Call TI Level-NC-NC-NC
JM38510/31401BFA ACTIVE CFP W 16 1 None Call T Level-NC-NC-NC
SN54122J OBSOLETE CDIP J 14 None Call TI Call TI
SN54123J ACTIVE CDIP J 16 1 None Call TI Level-NC-NC-NC
SN54L8123J ACTIVE CDIP J 16 1 None Call TI Level-NC-NC-NC
SN74122N OBSOLETE __ PDIP N 14 None CalTl__ calTl
SN74123N ACTIVE  PDIP N 16 25 Pb-Free CUNIPDAU  Level-NC-NC-NC
(RoHS)
SN74123N3 OBSOLETE _ PDIP N 16 None calTl _ calTl
SN74LS122D ACTIVE soic D 14 50 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
SN74LS122DR ACTIVE  soIC D 14 2500  Pb-Free CUNIPDAU  Level-2-260C-1 YEARJ
(RoHS) Level-1-235C-UNLIM
SN74LS122N ACTIVE  PDIP N 14 25 Pb-Free CUNIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS122N3 OBSOLETE PDIP N 14 None Call TI Call TI
SN74LS122NSR ACTIVE SO NS 14 2000 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
SN74LS123D ACTIVE  sOIC D 16 40 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR
(RoHS)
SN74LS123DR ACTIVE soic D 16 2500 Pb-Free CU NIPDAU
(RoHS) Level-1-235C-UNLIM
SN74LS123) OBSOLETE _ CDIP J 16 None CalTl__ calTl
SN74LS123N ACTIVE  PDIP N 16 25 Pb-Free CUNIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS123N3 OBSOLETE PDIP N 16 None Call TI Call TI
SN74LS123NSR ACTIVE SO NS 16 2000 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
SNJ54122) OBSOLETE _ CDIP J 14 None CalTl_ calTl
SNJ54123 ACTIVE _ CDIP J 6 1 None Call T Level-NC-NC-NC
SNJ54123W ACTIVE CFP w 6 1 None Call T Level-NC-NC-NC
SNJ54LS123FK ACTIVE _Lcce FK 20 1 None Call T Level-NC-NC-NC
SNJ54LS123J ACTIVE _ CDIP J 6 1 None Call T Level-NC-NC-NC
SNJ54LS123W ACTIVE CFP w 16 1 None Call TI Level-NC-NC-NC

™ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in

anew d

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
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OBSOLETE: Tl has discontinued the production of the device.

@) Eco Plan - May not be currently available - please check http://www.ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no SbiBr): Tl defines "Green" to mean "Pb-Free” and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sb) above 0.1% of total product weight.

) MSL, Peak Temp. — The Moisture Sensitivity Level rating according to the JEDECindustry standard classifications, and peak solder
temperature.

Important and imer:The i provided on this page represents TI's knowledge and belief as of the date that it is
provided. TI bases 18 knowiedge and belief on mformaton. provided by 1urd paris. and makes no reprosentation or warranty 28 1 the
accuracy of such information. Efforts are underway to better integrate information from third parties. Ti has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Ti suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI
to Customer on an annual basis.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent TI
deems necessary to support this warranty. Except where by testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which Tl products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of |nlormanon in Tl data books or data sheets is permissible only if reproduction is without
alteration and is by all warranties, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated Tl product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data C i ter.ti.com i www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical www i

i ticom  Security www.ti.com/security

Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265
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