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Electronics- REI Datasheet

SN54L.S624 thru SN54LS629, SN74LS624 thru SN74LS629

Voltage-Controlled Oscillators

These voltage-controlled oscillators (VCOs) are improved versions of the original VCO family:
SN54LS124, SN54LS324 thru SN64LS327, 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.
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SN54LS624 THRU SN54LS629,
SN741LS624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

D2501, JANUARY 1980 — REVISED MARCH 1988

* Separate Supply Voltage Pins for Isolation of
Frequency Control Inputs and Oscillators
from Output Circuitry

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

DEVICE |SIMILAR {NUMBER | COMP'L RANGE
ENABLE Rext
TYPE TO VCO’s ZOouT INPUT
‘L8624 |'LS324 single yes yes yes no
‘L5625 |'LS325 dual yes no no no
‘LS626 |'LS326 dual yes yes no no
‘LS627 |‘LS327 dual no no no no
'LS628 |'LS324 single yes yves yes yes
‘L8629 |'L5124 dual no yes yes no

description

These voltage-controlled oscillators (VCOs) are improved versions of the original VCO family: SN54LS124, SN54LS324
thru SN54LS327, SN74LS124, and SN74L5324 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, ‘L5626, and 'L5628 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 thru 6).

N

The ‘LS628 offers more precise temperature compensation than its 'LS624 counterpart. The ‘L5624 features a 600 ohm
internal timing resistor. The 'LS628 requires a timing resistor to be connected externally across Rgxt pins. Temperature
compensation will be improved dur to the temperature coefficient of the external resistor.

TTL Devices

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 (V¢ and GND) is provided
for the enable, synchronization-gating, and output sections, and a separate set (OSC V¢ 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
either VCO of the ‘'LS625 and 'LS625 and 'LS627 can be achieved by removing the appropriate OSC V. 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, 'LS627 and 'LS629) when both VCOs are operated simultaneously. To minimize
crosstalk, either of the following are recommended: (A) If frequencies are widely separated, use a 10-ph inductor
between V pins. (B) If frequencies are closely spaced, use two separate V¢ supplies or place two series diodes
between the Vg 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 SN54LS624 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.
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SN54L5624 THRU SN54LS629,
SN7415624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

S G
SNB4LS624 . . . J OR W PACKAGE
SN741LS624 . . . D OR N PACKAGE SN54L5624 . . . FK PACKAGE
(TOP VIEW) (TOP VIEW)
'_
0sc GND 0SC Vee o o2
RNG[] FREQ CONT z 00
ex1g NC 0o o &
cx2 NC £§828¢%
W g )
E:‘E cc 3 2 12019
snog] ZCC cxi]e 18 [[NC
- i 17 (]ne
cx2()s 16 [|NC
SNB4LSB25 . . . J OR W PACKAGE nc[l? 15 (I NC
SN74LS625 . . . D OR N PACKAGE Enfl s ¢ [ NC
{TOP VIEW) 9
ano [ Uie[d vee =Q 8N g
120z slJ2zZ © >
2 1v[s a(J2v
1icx1[Ja 13J2cxa _
i woels  12p2ox SNG4LS625 . . . FK PACKAGE
- 1rc[Je  n[J2rC {TOP VIEW)
= 10sc vecld7?  10[J20SC Vee 2,8
1osc GND[Js  s[]20sC GND NGz SN
o A -
o 321
<, SN54LS626 . . . J OR W PACKAGE 1v[ 4 1s[l2y
8 smussznr.Té'.’l:ﬂ z; N PACKAGE 1exifis ~ l2ex
0 ' NCle 18] NC
ano [ Tvel vee 1cx2]7 :52cx2
1202 15[ 22 1FClls 4[] 2FC
1Y[Qs  ed2y LI DL
1EN[Ja  13[J2EN oo Lo W
[X] = 2 L
wxias  22ex 556>
L Q
wicx2[Je  n[J2cx2 o9 o=
oscveel]? o] 2FC °o 28
0SC GND[ |8 al] 1FC
WG He it pannectan SN54L5626 . . . FK PACKAGE
(TOP VIEW)
20 8
NGz H
C o J L]
32 12
1v[]a B(]2y
1EN[]) 8 17 2EN
NC|]6 16[|NC
1cx1 )7 15 [] 2¢x1
1cx2()8 14 []2cx2
9 10
(SN = SRS S
Q2 2w u
> 0 - ™
Q0
n w
o<1
2-1038 TEXAS
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75285



SN54L5624 THRU SN54L5629,
SN74LS624 THRU SN74L5629
VOLTAGE-CONTROLLED OSCILLATORS
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SN54LS624 THRU SN54LS629,
SN741S624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

logic diagram (positive logic)
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T These symbols are in accordance with ANSH/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN541S624 THRU SN54LS629,
SN74LS624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

schematics of inputs and outputs

EQUIVALENT OF EACH
ENABLE INPUT
{'LS624, "L.S626, 'LS628, AND 'LS629)

Vee -
g 9ka NOM
INPUT -—

EQUIVALENT OF EACH FREQUENCY
CONTROL OR {'LS624, 'LS628, AND ‘'1.5629}
RANGE INPUT,

Vee

TYPICAL OF ALL QUTPUTS

50 02 NOM

Vee

QUTPUT

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

2

0

Supply voltage, Vg (see Notes 1 and 2) A Q

input voltage: Enable input? R .7v ©

Frequency control or range input? . .. ... Vco >

Operating free-air temperature range: SN54LS’ Circuits . —55°Ct0 125°C 8

SN74LS’ Circuits . . . 0°Cto70°C
o
Storage temperature range . —65°C to 150°C l—_’
1 The enable input is provided only on the ‘LS624, ‘L5626, 'LS628, and 'LS629. l-
1 The range input is provided only on ‘L5624, ‘LS628, and 'LS629.
NOTE: 1. Voltage values are with respect to the appropriate ground terminal,
2. Throughout the data sheet, the symbol Ve is usad for the voltage applied to both the Ve and OSC Ve terminals, unless
otherwise noted.
TeExas J@ 2-1041
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SN54LS624 THRU SN54LS629,
SN74LS624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

recommended operating conditions

SNE4LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 551475 5 526| V
Input voltage at frequency control or range input, Vi(freq) O VIIrng}‘ 0 5 0 6| V
" High-level output current, IQH =12 1.2 mA
[ Low-level output current, IQL 12 24 | mA
1 1 Hz
Qutput frequency, fg 20 20 | MHz
Operating free-air temperature, Ta —-55 125 0 70| °C

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

SN54LS’ SN74LS"
PARAMETER TEST CONDITIONST UNIT
MIN TYPE MAX|MIN TYPE MAX
Vi High-leve! input 2 n v
2 voltage at enable®
v Low-level input 0
IL  ypitage at enable? 7 08| V
"'_1 VK Input clamp voltage at enable®| Voo = MIN, I} = =18 mA -1.5 -18| V
Ve = MIN, EN at VL max,
v High-level It 25 34 2.7 3.4 v
- OH High-level cutput voltage lon = ~1.2mA, Ses Note 3
O Vee - MIN, oL = 12 mA 025 04 025 04
[} VoL Low-level output voltage — v
< ENat V||_max, SeeNote3 loL = 24 mA 035 05
& F } V=5V 50
o I F— req Contro Vee = MAX 1=5 50 250 250 i
@ or range Vi=1V 10 50 10 50
2] Input current
0 at maximum | Enabie® Ve = MAX, V=7V 0.2 0.2 | mA
input voltage £
High-level
TS - Enable? Vg = MAX, Vi=27V 40 40 | kA
INpUt current
Low-level #
he Enable Vee = MAX, V=04V -0.8 -0.8 | mA
input current
lgs  Short<circuit output currentd | Voo = MAX —40 —225 | —40 —225 | mA
‘LS624 20 a5 20 35
L8625 5
_ Vee = MAX. 35 55 3 56
Supply current, total into # ‘L5626 35 55 35 55
lce ) Enable® = 4.5V - mA
Ve and OSC Vg pins LS627 35 55 35 55
See Note 4 b—
‘L5628 20 35 20 36
'LS629 35 55 35 55

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

tAll typical values are at Vg = 5V, Ta = 256°C.

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

YThe range input is provided only on the ‘LSB824, 'L.S628, and 'LS629.

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

NOTES: 3. VgH for Y outputs and Vg for Z outputs are measured while enable inputs are at V) MAX, with individual 1-kI resistors
connected from CX1 to Vo and from CX2 to ground. The resistor connections are reversed for testing VgH for Z outputs

and Vg for Y inputs.
4. For ‘'LSB24, 'LS626, 'LS628, and 'LS629, Icc is measured with the outputs disabled and open. For 'LS625 and 'L5627,
Icc is measured with one OSC Veg = MAX, and with the other OSC V¢ and outputs open.

#
Texas *'-’
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SN54LS624 THRU SN54LS629,
SN741S624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

e T— e

switching characteristics, VGG = 5 V (unless otherwise noted), R = 667 2, CL =45 pF, TA=25°C

‘L8624, 'LS628, 'LS629 | ‘LSE2S, 'LSB26, 'LS627
PARAMETER TEST CONDITIONS . UNIT
MIN TYP MAX MIN TYP MAX
vmmq,=sv,v“mg,=ov 15 20 25
Vitfreq) =1 V. Vi(rng) =5V 11 18 21
f Output f Cext = B0 pF
(o) utput frequency ext P Vitireq) =5 V 7 98 12 MHz
Vi(treq) =0V 09 1.2 1.5
TYPICAL CHARACTERISTICS

‘LS624, 'LS628, ‘L8629 ‘L5624, 'LS628, 'LS629

OUTPUT FREQUENCY OUTPUT FREQUENCY
Vs Vs
FREQUENCY-CONTROL INPUT VOLTAGET

FREQUENCY-CONTROL INPUT VO LTAG Et

30 T T 1 07T T T 70
Voo 5V Voo =5V ) 2

~ _—Cext=50|JF st_cext=15pF A
L 257 Rgy ¢ = 600 © ('LS628) I Rext = 600 2 ('LS628) 'o
= 5 = g P / (7,
| Ta=25C : Ta=25C o
S 4\\‘/‘@ B £ ®
2

g 15 // ,/%/ % 15 £ D
< ardp> s 4 1 F
..g' 10 ///1// 2:-{' §.10 //// — '_
(o] -

! o - ,-/;//""— ! A

o 5 / ’/ . A =) o2 5 f/ / Z o]
=== == ey el o e |

F:# a4V 5V Vi =6V
0 | ] 0 {rng)
0 1 2 3 4 5 0 1 2 3 4 5
V|{freq) — Frequency-Control Input Voltage — V V{(freq) — Frequency-Control Input Voltage — V
FIGURE 1 FIGURE 2
TDue to the effects of stray capacitance the output frequency may be unstable when the frequency
control voltage is lass than 1 volt.
fe S e T T
TEXAS Q
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SN5415624 THRU SN54LS6293,
SN74L8624 THRU SN7415629
VOLTAGE-CONTROLLED OSCILLATORS

= PRI =
TYPICAL CHARACTERISTICS
‘LS624, 'LS628, 'LS629 'LS625, ‘L8626, 'LS627
OUTPUT FREQUENCY OUTPUT FREQUENCY

Vs

Vs
FREQUENCY-CONTROL INPUT VOLTAGE t

EXTERNAL CAPACITANCE

ail

SadIAd

100 M ] W11
~ T~ vee=5V 9_VCC=5V
I 10Mm = \ TA=25°C_ . Cext = 50 pf L/
! — N\ Z 8- Ta=25°C A
g NN | 7 /
2 \ > 4
g 100K S 56 /
« 2
5 10k o 5
& (T8
3 1k 54 V4
| 3 3 A
o 100 2 7
(=] 2 f/
10 3 L~
1 0
10-11 10-10 10-9 10-8 10-7 106 10-5 0 1 2 3 4 5
Cext — External Capacitance — F Vi(freq) — Frequency-Control Input Voltage — V
3 FIGURE 3 FIGURE 4
‘LS625, "LS626, 'LS627 'LS625, 'LS626, 'LS627
OUTPUT FREQUENCY OUTPUT FREQUENCY
Vs Vs
EREQUENCY-CONTROL INPUT VOLTAGE EXTERNAL CAPACITANCE
30 T T T 100 M
<. g 10 M P
Cext = 15 pF ~
N 26— g N Vi(freq) =5V
I Ta=25°C /‘ " m\ N e
o - T
320 1) \ §< Vi(freq) = 2.5V
2 § 100 k O
& 4./ 8 \ \
E 15 g s 10k \:
g A g 1« N
3 10 - a Vi(freq) =0V \\\\
d | | N
| / 100 = e
L5 32 ! \1:\
/ 0l vec=58V
Ta=25°C
0 1 I l
0 1 2 3 4 B 10—-11 10-10 10-9 10-8 10-7 10-6 10-5
Vi(freg) — 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 voltage is less than 1 valt.
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SN54LS624 THRU SN54LS629,
SN74LS624 THRU SN74LS629
VOLTAGE-CONTROLLED OSCILLATORS

TYPICAL CHARACTERISTICS

ENABLE TIME
Vs
FREQUENCY
1000 — 4
Vee=5V 4
Ta=25°C
v
= \
| _
=1}
™.
E ~
— N
@ ""\
@ 100
n — 3V ——
= L 13V ===4
& — OV e=~-d
— *"1 |""ten
_ v——_] als 2
13V=-=u=-
10 1 J IS A N i 3
1 2 4 10 20 40 100 Q
fo — Output Frequency — MHz >
4
FIGURE 7 D
-
TYPICAL APPLICATIONS DATA [
Ceaxt
FREQ Coxt n
HE — f1] - ™
CONT v =M M | PHASE LOW PASS
VCO {or + KM) COMPARATOR FILTER
H§ —{RNG! p
EN? 2
N
T =N Coxt
{or = KNJ
L ‘_‘E‘
o]
;0=%f1 Fo v ot FREQ| |
CONT
vCOo
tRNG
EN? | ,
T The range input is provided only on the ‘L5624, 'LS628, and 'LS629.
} The enable input is provided only on the 'LS624, ‘L5626, LS628, and 'LS628.
§ |nput voltages may be variable (analog) depending upon application, =
L
FIGURE A—PHASE-LOCKED LOOP.
S A _
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