L TYPES SNGALS324 THRU SN54LS327,
NS SN74LS324 THRU, SN7418327
| VOLTAGE-CONTROLLED OSCILLATORS

BULLETIN NO. DL-§ 7612472, OCTOBER 1976

SNE4LS" ... J OR W PACKAGE

. les' 'Lsazs and 1L8327 Have Two SN74I'.S' ...J OR NPACKAGE
Independent VCO's in a Single Package LS324 (ToP view)
- & FAIG 9
. g:tput Frno:uency Set by Single External i e e g o
Crystal for High-Stability Fixed-
Frequency Operation ook 7
Capacitor for Fixed- or Variable- i ,
Frequency Operation ,‘ "'r}u ?'l ‘]
o Separate Supply Voitage Pins for Isolation

of Frequency Control Inputs and Oscillators W

from Output Circuitry
o Highly Stable Operation over Specified logic: see description
Temperature and/or Supply Voltage Ranges

‘LS325 (TOP VIEW}
description i oot oz 42 32
» L] wiin L] n » 1
With the exception of 'LS324, all of these devices
feature two independent voltage-controlied oscillators R
(VCO) in a single monolithic chip. The ‘LS324,
‘'LS325 and ‘L$S326 have complementary outputs. : o
The output frequency of each VCO is established by
a single external component, either a capacitor or a DeBaDeDNalaNsBal
crystal, in combination with the voitage-sensitive P ot T R Ve
inputs, one for frequency control and on the 'LS324, - —
another one for frequency range. These inputs can be logic: see description
used to vary- the output frequency by changing the “L$326 (TOP VIEW)
voltage applied to them. These highly stable oscillat-
tors can be set tc operate at any frequency typicatly [N . R . L.}
between 0.12 Hz and 30 MHz. With 2 volts applied wiinliwjlnl jofin] jejle}
to the frequency control input and aiso to the range
input of the 'LS324, the output frequency can be ; e |
approximated as follows: .
1X 104 ! i
0=
cen 1 2 3 4 1] 8 L L
where: fo = output frequency in hertz W = oa

OWTPUT OUTPUTERAILE Voo oW

= i in farads. B
Caxt = external capacitance in farads. logic: see description

These devices can operate from a single 5-volt supply. ‘£$327 (TOP VIEW)
However, one set of supply-voltage and ground pins

synchronization-gating, and output sections, and a LUl L LIS S L
seperate set {© Ve and>GND) is provided for the [—ﬁ_l
oscillator and associated frequency-control circuits so o

that effective isolation can be accomplished in the
system. Disabling either VCO of the 'LS326 and
'LS327 can be accomplished by removing the appro-

[
priste © Voo, An enable input is provided on the W
'LS324 and ‘L5326. While this input is low, the = -
output is enabled. While the enable input is high,
Y is high and Y is low.

(Vcc and GND) is provided for the enable, v e ez e o

ﬁ

logic: see description
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TYPES "SHS#lS}ZI» THRU SN541L8327, SN74LS324 THRU SN74L8327
VOLTAGE-CONTROLLED OSCILLATORS

description (continued)

The internal oscillator runs continuously even while the output is disabled via the enable input. The enable input is one
standard load, and it and the buffered output operate at standard Schottky-clamped TTL levels.

The pulse synchronization-gating section ensures that the first output pulse is neither clipped nor extended. Duty cycle
of the squara-wave output is fixed at approximately 60 percent. Simultaneous operation of both VCO's in the same
package is not recommended.

The SN54L5324 thru SNB4LS327 are characterized for operation over the full military temperature range of —55°C to
125°C; the SN74LS324 thru SN74LS327 are characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH FREQUENCY TYPICAL OF ALL QUTPUTS
ENABLE INPUT CONTROL OR ("L8324 ONLY) RANGE INPUT
{'LS324 AND 'LS328)

Vee —— e 0 4
Vg —————— " 50 &2 NOM
]
317 k2 NOM __
R1
INPUT -
INPUT —Am-w
ouTPUT

R2

NOMINAL VALUES
A1 A2 R3
Frequency Control 79 kQ 14 k2 27 kG
Rangs ("LS324 only) 85 kQ 8k 24kQ

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

Supply voitage, Vo {seeNotes 1and2) . . . . . . . . . . . . . . .. .. PN A"
input voltage: Enable input ('LS324and 'LS328) . . . . . . e e e e e e e e e e e e Y AY)
Frequency controlorrangeinput . . . . . . . . . . . .. P/ o1+

Operating free-air temperature range: SN64LS Circuits . . . . . . . . . . + . . « . . . -56°C t0 125°C
SN7ALS' Circuits . . . . . « v v .. e e e 0°Cto 70°C

Storage temperature FaNGE . . ... . . . . . . b e e e e e e e e e e e e e e e ~86°C to 150°C

NOTES: 1. Voltspe vsiues are with respect to the sppropriats ground terminal.

2. Throughout this data sheet, the symbo! Ve Is used for the voltage spplisd to both the Vo and Gvcc terminais, uniess
otherwiss noted.
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TYPES SN5418324 THRU SN5418327, SN74LS324 THRU SN74LS327
VOLTAGE-CONTROLLED OSCILLATGRS

recommended operating conditions
sy NTuLS' ol
MIN _ NOM  MAX &N NOM  MAX
Supply voltege, VQc 4.5 5 865|478 5 8526]| Vv
lnwtvohpnﬁwmo&ormhpm,\lum orV",m a 0 ] 0 5| v
High-level output current, IOK -1.2 12| ma
Low-leve! output current, 1ot 12 24| mA
1 1 Hz
Output f f
put frequency (enebled), fo 20 20 | MKz
Operating fres-sir P . Ta —56 126 0 70[ °C
electrical characteristics over recommended operating free-air tamperature range (unless otherwise noted)
SNSALS' SN74LS"
8 NET
PARAMETER TESY CONDITIONS? prereg——— TR u
High-level input
2 2 v
Vin voltage st enable®
Low-level input
0.7 0.8
ViL voltags ot enabie®
ViK  Input clamp voltage st ensbie® | Ve = MIN, )= —-18mA —1.5 —1.6
Vee = MiN, ViH=2V,
i .| 34 2.7 34
VOH High-level output voltage IgH = —1.2mA, Ses Note 3 26
Vge = MIN, © Vce open|igy =~ 12ma 0.26 0.4 0.25 0.4
v
VoL Low-level output voltage V)L = Vi max loL ~ 24 mA 0.35 0.5
Freq control Vi=85V 50 50
- A
N inputourrent | Vcc_ MAX Vi=1V W0 50 10 6| "
Input current
] st maximum Enables Veg=MAX, V=7V 0.1 0.1] mA
input voitage
e ieh-levet Ensbles | Voo=MAX, Vi=27V 2 20/ ua
input current
g ome! Enablee | Voc =MAX,  Vj=04V -04 ~04| ma
input current .
1gs Short-circuit output cuments | Veg = MAX —40 —226 | —40 —225] mA
) Supply current, total into Vee = Max ‘L8324, 'LS326 18 30 18 30 mA
CC  vpe and@Veg pins See Note 4 "L5326, L5327 30 60 30 50
TFor conditions shown ss MIN or MAX, use the sppropriate value specified under recor ded opsrating

$ AN typical velues are at Vee =5V, Ta=25°C.
Not more than ons output should be shorted at a time and duration of the shortcircult shauid not exceed one sacond,
*The characteristics involving an enable input sre applicable to ‘L5324 and ‘L8326 only.
NOTES: 3. Vo is measured for Y outputs by connecting a 1-k§2 rasistor from CX1 to Vg and another 1k resistor from €X2 to GND,
This procedurs i reversed for testing Vg of 12 outputs (not applicable to 'LS327), That Is, & 1-k{l resistor Is connected from
CX2 to Ve and another 1-k§2 resistor from CX1 to GND, During the V4 tests of 'LS324 and ‘L5326, the enable pin should

be at Vy|_max,
4,

Vo and outputs open,

For ’LS324 and °L$326, | cC is measured with tha outputs disabled end open, and & Vec = MAX, For 'LS326 and ‘L8327, icc s
measured with one @ Ve = MAX, and with the other &

switching characteristics, VCC = 5 V (unless otherwise noted), R|. = 667 , CL = 45 pF, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
v =5V, V =0V 20 30
fo Output frequency Cext = 2 pF ireq) lirng) MHz
V”f@=0V,V|(rm)=5V 11 20
fo Output frequency {crystal controlied) @QVec =3V, Vi{freq) = v”"‘l) =0V 10 20 MHz
Output duty cycle Cext ™ 8.3 pF t0 500 uF 50%
P i i i
PHL ropagatlon delay time, to> 1 Hz 204+ ns
high-to-low-level output from enable

4The range input Is provided only on ths 'LS324.

*The delay will typically be 30 ns pulse up to one period of one cycle (lL.e. 30 ns +
puise with respect to the signal generated by tha Intarnal oscillator,

1% 109
folHz)

m] depending upon the timing of theensble
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