SN54S124, SN745124
DUAL VOLTAGE-CONTROLLED OSCILLATORS
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one for frequency contral, These inputs can be used
to vary the output frequency as shown under typical

characteristcs, These highly stable oscillators can be bt % "2’ 2
set to operate at any frequency typically between (L] (L]
0.12 hertz and 85 megahertz. ' g
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(TOP VIEW)
@ QOutput Frequency Set by Single External
Component: 2fC O Vis{dVee
Capacitor for Fixed- or Variable-Frequency ; ;:g E2 ‘5%;)9;%(\3"05
Operation 3 e '
P 1Cx1Ja  1a[J2cxe
® Separate Supply Voltage Pins for Isolation 1¢x2 Os 120 2 cx1
of Frequency Control Inputs and Oscillators 1 EN s 11J2 EN
from Output Circuitry 1v [+ 10[]2Y
® Highly Stable Operation over Specified oscGND[js _ s[] GND
Temperature and/or Supply Voltage Ranges
SN54S§124 . . . FK PACKAGE
® Typical fmax - - -« 85 MHz (TOP VIEW)
Typical Power Dissipation ... .. . 5256 mw
® Frequency Spectrum . . . 1 Hz to 60 MHz
description
The 'S124 ffaatures two i.ndepe.ndent volt._s!g?- 1 ANG 2 RNG
controlled oscilllaters (VCO) in a single monolithic 1 x4 2 X2
chip. The output frequency of each VCO is established NC NC
by an external capacitor in combination with two
e 1 Cx2 2 CX1
voltage-sensitive inputs, one for frequency range and 1EN 2 EN

2y [l

NC - No internal connection

While the enable input is low, the output is enabled.

Whiie the enable input is high, the output is high,

These devices can operate from a single 5-volt supply. However, one set of supply-voltage and ground pins (Vi and
GND)] is provided for the enable, synchronization-gating, and output sections, and a separate set Vg and & GND)
is provided for the oscillator and associated frequency-control circuits so that effective isolation can be accomplished in

the system.

The enable input of these devices starts or stops the cutput pulses when it is low or high, respectively. The internal
oscillator of the ‘5124 is started and stopped by the enable input. The enable input is ane standard foad; it and the
buffered output operate at standard Schottky-clamped TTL leveis.

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

The SNB45124 is characterized for operation over the full military temperature range of —55°C to 125°C; the
SN745124 is characterized for operatian from 0°C 1o 70°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
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logic symbolT

This symboi is in accordance with A
and IEC Publication 617-12.

0sSC Voo
(15)
1EN (6 5V
{3
1 RNG 2 il RNG [osc] -
1FC '—M—ﬂ- FC - SSELLLEY
1cX1 —;—-K— cx i
1cX2 ———)(--:1'1l cXx
2 EN Sty
4 0
2 RnG il {10}
2FC 0 B~ oy
{12)
X Tl ov
2CX2 ~——¢=f [0sc)
{8}

NSI/IEEE Std 91-1984

Pin numbers shown are for D, J, N, and W packages.

schematics of inputs and outputs

EQUIVALENT QF EACH
ENABLE INPUT

Veo —_—

&
£ 3 kD NOM

INPUT —_——

EQUIVALENT OF EACH FREQUENCY
CONTROL OR RANGE INPUT

Vee ———a—

1k2
NOM
INPUT

200 £2 NOM

TYPICAL OF BOTH OUTPUTS

Ve

50 2 NOM

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

Supply voltage, Voo (See
Input voltage

....... el tnne vallues Sre etk
YV oitage vaiues are witn

NGTES: 3. ik
2. Throughout this data sh

wise noted.

Notes 1 and 2)

t
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0°C to 70°C
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DUAL VOLTAGE-CONTROLLED OSCILLATORS
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recommended operating conditions

SN545124 SN745124 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo {see Note 1) 4.5 5 55 | 475 5 .25 v
Input voitage at frequency control or range NpUt, Vi{feag) Of Vifrng) 1 5 1 5 \
High-level output current, loH —1 -1 | mA
Low-level cutput current, I 20 0 [ mA
Output f (enablea), 1 ! ! He
utput frequency (enabled),
< ° 60 60 | MHz
Operating free-air temperature, Ty —55 125 0 0| “C
eiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN  TYPE MAX | UNIT
ViH High-level input voltage at enatile 2 \'4
ViL Low-levei input voltage at enable 0.8 v
VK Input clamp voltage at enable Ve =MIN, 1= —18mA —-1.2 v
Vee=MIN, Vig=2V, SN54S’ 2.5 34
Von High-levet autput voltage cc ! H v
logH = -1 mA SN745° 27 34
Vee = MIN, V=08V,
VoL Low-level output voltage cc I 0.5 \
loL = 20 mA
Freq control V=56V 10 50
1) Input current A Vee = MAX ! uA
or range V=1V 1 15
Input current at
Iy ) ) Enable Voo = MAX, V=55V 1] mA
maximum input voltage
Iy High-levei input current Enabie Voo =MAX, Vy=27V 50 | uA
I, Low-level input current Enable Veg = MAX, V=05V =2 | mA
lgs  Shortcircuit output current s Voo = MAX —40 =100 | maA
B i Voo = MAX, SeefNote 3 105 150
I Supply current, total intc Y — WA T. - 175°C W oackaoe A
Ige Voo = MAX, Ta=125C, package .
Voo and () Voo P ) 110
T - See Note 3 oniy
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAll typical values are at Voo = 5V, Tp = 26°C.
SNot more than cne ocutput should be shorted at a time and duration of the short-circuit should not exceed one second.,
NOTE 3. I5c is measured with the outputs tisabled and open.
switching characteristics, Ve =5V, RL =280 22, C = 15 pF, Ta = 26°C (see note 4)
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Miffreql =4 V. Vimgl = 1V[ 60 85
f Output frequency C = 2 pF MHz
o ext = & Py real = 1 V. Viirngl =5 V| 25 a0
Cutput duty cycie Cext = B.3 pF to 500 uF E0%
1.
Prapagation delay time, fg = T Hz to 20 MHz A H
TPHL fo(Hzl
high-to-low-level output from enable
fn - 20 MHz 70 ns

NOTE 4: Load circuits and voltage waveforms are shown

in Section 1.
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TYPICAL CHARACTERISTICS

BASE QUTPUT FREQUENCY NORMALIZED OUTPUT FREQUENCY
Vs Vs
EXTERNAL CAPACITANCE INPUT VOLTAGE
1G T é T — 1.2 y Y 'SV
Ve =58V cc= ”
» 100M —— Vitfrea) = Vi(rng) =2V 7 > (g AZ®C N
| Ta =25°C g - rape
> 10M A . 8 /// /
g g /
g 1M g 10 VA VaTa
g p Vifrngy =2V /
L 100k o 2 / /
= ,g- Q.9 4 o
ﬂ' B
g 10k N S Vi(rng} =3 V / /
S 1k g§ oB——
g N 5 B
s Vi =35 V /
LT N € [ e A A
= N 2 YT 7
£ 10 AN n Vi(rng) =4V
.'% \ o 06 1 | /
W5 1 N T ¥
| V”fng) =4bV
0.1 | \ 0.5 | { |
10-12 19710 g8 g6 10-4 10-2 0 1 2 3 4 5
Cext —External Capacitance —F Viifreq)—Input Voltage—V
FIGURE 1 FIGURE 2

NOTE: fg = 5 X folbase)
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

MCFPO004A—- JANUARY 1995 — REVISED FEBRUARY 2002

W (R-GDFP-F16) CERAMIC DUAL FLATPACK

0.285 (7.24) Base and Seating Plane
0.045 (1,14) ¢ 0.245 (6,22) ’
£ 0.026 (0,66)
| I
| |
U | - |
I | 0.006 (0,15)
| 0.080 (2,03) | | 0.004 (0,10)
0.055 (1,40) | |
I I
[ 0.305(7,75) MAX —P
I N 16 : 0.019 (0,48)
. — ! { 0.015 (0,38)
[ ! [ 1 ]
I I ?
| i — I
! ! 0.050 (1,27)
| T [ 1 ]
[ [
| |
[ X I ]
0.430 (10,92) : :
0.370(9,40) | ' | |
1 1
| |
[ | [ | ]
| | 0.005 (0,13) MIN
| | I | 4 Places
I I
I | [ |
i i
| 8 % 1
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-3/C 02/02
NOTES: A. Alllinear dimensions are in inches (millimeters).

A
B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.

E. Falls within MIL STD 1835 GDFP-1F16 and JEDEC MO-092AC
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - - 0.157 (4,00)
\ 0.150 (3,80)

/H ﬁ m 00oo
R R JLWO o3

025

—1

J —

h 4

I
Too

L 0.069 (1,75) Max 0,004 (

2 m

t / [ ([0 0]
— Seating Plane

Gauge Plane J— -
#

0.010 (0,25)

4040047-4/F 07/2004

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS—-012 variation AC.

NOTES:
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) 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 Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

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

TI 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 TI 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 information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, 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 TI for that
product or service voids all express and any implied warranties for the associated TI 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 Converters dataconverter.ti.com Automotive 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 Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com 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

Copyright © 2004, Texas Instruments Incorporated


http://amplifier.ti.com
http://dataconverter.ti.com
http://dsp.ti.com
http://interface.ti.com
http://logic.ti.com
http://power.ti.com
http://microcontroller.ti.com
http://www.ti.com/audio
http://www.ti.com/automotive
http://www.ti.com/broadband
http://www.ti.com/digitalcontrol
http://www.ti.com/military
http://www.ti.com/opticalnetwork
http://www.ti.com/security
http://www.ti.com/telephony
http://www.ti.com/video
http://www.ti.com/wireless

