LINEAR TYPES SN56514, SN76514
INTEGRATED CIRCUITS BALANCED MIXERS

BULLETIN NO.DL-S 7311430, JANUARY 1971-REVISED SEPTEMBER 1973
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The SN56514 and SN76514 are doubly balanced LOCAL OSCILLATOR ¢,
mixers which utilize two cross-coupled, differential INPUT | e r_ﬂ’j}__j"[ )
wransistor pairs driven by a third balanced pair. The goos song glka
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circuit features a flat response over a wide band of |
frequencies. The SN56514 is characterized for S1oska
operation over the full military temperature range of
—55°C to 125°C; the SN76514 is characterized for
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PUTE [ING OSC
GND INPUT PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE

For operation from a single 12-V supply, connect the positive terminal of the supply to +Vee, the negative terminal to ‘VCC‘
and the floating-ground terminal to Re¢c- For operation from two 6-V supplies, leave R open and connect the positive terminal
of one supply to +V e, the negative terminal of the other supply to —V e, and the remaining terminals of the two supplies to
the floating-ground terminal. See Figure 19.

NC--No internal connection
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TYPES SN56514, SN76514
BALANCED MIXERS

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

Supply voltage, VG {see Note 1)
Input voltage {see Notes 1 and 2)
Continuous output current (see Note 3)

Continuous total power dissipation at (or below) 25° C free -air temperature (see Note 4)

Operating free-air temperature range: SN56514 Circuits
SN76514 Circuits

Storage temperature range

recommended operating conditions

Supply voltage, Vc@ -
tocal oscillator input voltage (see Note 5)
RF input voltage {see Note 5)

18V
7V
10 mA
500 mW

—55°C to 126°C

0°C to 70°C

—65°C to 150°C

MIN NOM MAX UNIT

12 \Y
250 300 mVrms
10 30 mVrms

Operating free-air temperature range: SN56514 Cnrcuns —55 125 °c
SN76514 Circuits ; 0 70 °C
- electrical characteristics at 25°C free-air temperature, V¢C = 12V
TEST SN56514
PARAMETER TEST CONDITIONS SN76514 UNIT
FIGURE MIN TYP MAX|MIN TYP MAX
Vo Quiescent output voltage 1 96 105 11.3]| 9.6 10.5 11.3 v
lce Supply current 1 556 7.4 1091 55 7.4 1091 mA
G c ion gain {single-ended output) , {fRFandfLo=100kHz | oyl s 17 B
-4 o u
C anversion gain sing e-ange: utp thru 40 MHZ
) ) fLo = 100 kHz
LOIF1 Local oscillator to |F isalation 3 15 29t 29t dB
thru 40 MHz
] ) ) fLo = 100 kHz
LLORAFI Lacal oscillator to AF isolation 3 40 62t 52t [s}:]
thru 40 MHz
RFIF1  RF to IF isolati 4 |fRF=100KH: 15 28t 28t d8
[+ isolation thru 40 MHz

tThe typical values are at 40 MHz.

NOTES: 1. All d-c voltage values are with respect to —Vee terminal.
2. This rating applies to the local-oscillator input, RF input, and Decouple 2.
3. This value applies for both outputs simultaneously.
4, For operation above 25°C free-air tempaerature, refar to Dissipation Derating Curve, Figure 18,
5. All signal voltages are with respect 1o the floatingground terminal, Alternatively, the RF input may be applied differentially
between the RF input terminal and Decouple 2.
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TYPES SN56514, SN76514
BALANCED MIXERS

PARAMETER MEASUREMENT INFORMATION

QPvec =12V PD = Vgelce SIGNAL OVec=12v
SOURCE
RG =500
SPECTRUM
ANALYZER
(See Nots 7)

Pin
Designations

RF
VOLTMETER

SELECTIVE
VOLTMETER

) =
:o%':qglé c c c See Note 6
RG =500
FIGURE 2—G¢
SPECTRUM
ANALYZER
{See Note 7}
RF SPECTRUM
VOLTMETER —e ANALYZER
i (See Note 7)
VRF RL = < \ T
6000 D> \ !
c \ |
RF Pin Pin
VOLTMETER Designations Designations L
Balow Bel j:_ ’
SIGNAL hL=3$ 4
SELECTIVE SOURCE oo  /
SIGNAL VOLTMETER RG =500 L Ef
SOQURCE G SELECTIVE
RG =50 VOLTMETER
¢ I c $ T C  SeeNoms __L
FIGURE 3—-LOIFI and LORFI FIGURE 4-RFIFI

Pin Designations: For all test circuits appearing in this 0 (0)e RF (1B) e
data sheet, terminal functions are defined by their
relative positions as shown in the drawings in this
block.

DECOUPLE 2
DECQUPLE 1

R

CcC CC
FLOATING GND FLOATING GND

NOTES: 6. Capacitor C comprises the following capacitors in parallel: 1 KF, 0.7 uF, and 0.0015 uF,
7. The spectrum analyzer is used for frequencies above the normal range of the selective voltmeter.
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TYPES SN56514, SN765W4
BALANCED MIXERS

Go—Conversion Gain—dB Vg—Quiescent Output Voltage—V

Ge--Convarsion Gain—dB

TYPICAL CHARACTERISTICS

QUIESCENT OUTPUT VOLTAGE

v§
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See Figure 1
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FIGURE 5
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FIGURE 7

CONVERSION GAIN

vSs
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SaoFiﬁmZ
-15

1 4 10 40 100 400

frE—Freauency —MHz

FIGURE ¢

Pp—Powire Dissipation—mw

Gg~-Conversion Gain—dB

Gg=Conversion Gein—d8
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Vs
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Ses Figure 1
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FIGURE 6

CONVERSION GAIN

vs
LOCAL OSCILLATOR VOLTAGE
Voo 12V
| tLo—fap = 1 MHz
Ta=26°C
Ses Figure 2
=0,1-10 mV]
s ma \\;::—?c:o:nv_
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1 T
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FIGURE 8

CONVERSION GAIN
vs
FREE-AIR TEMPERATURE

]
I
Il
1
—SN76514—

vep =12V

— viig = 300 mv
VRF = 10mVv

| — fLo~fRF = 1 MHz
See Figure 2
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FIGURE 10
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TYPES SN56514, SN76514
BALANCED MIXERS

TYPICAL CHARACTERISTICS

LOCAL OSCILLATOR TO IF ISOLATION LOCAL CSCILLATOR TO IF ISOLATION
vs vs
FREQUENCY FREE-AIR TEMPERATURE
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TYPES SN56514, SN76514
BALANCED MIXERS

TYPICAL CHARACTERISTICS
SIDEBAND HARMONIC SUPPRESSION
Vs
LOCAL OSCILLATOR FREQUENCY
40 600
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THERMAL INFORMATION

DISSIPATION DERATING CURVE

SERIES 76 SERIES 56
MAX TA ™™ MAX Ta |

L) J,l?l\
\\

G P N A

\\\ \

N

N

PKG DERATE FROM
L 48 mW/°C 46°C

JN  104mw/C 102°C

20 30 40 50 60 70 80 90 100110120130

T A—Free-Air Temperature—"C
FIGURE 18

TYPICAL APPLICATION DATA

The SN56514 and SN76614 balanced mixers are designed to have considerable circuit flexibility which results in a wide
range of applications. Typicat applications include use as balanced modulators far sideband-suppressed-carrier
generation, product detectors for demodulation, frequency converters, and frequency or phase modulators. In addition,
the SN56514 and SN76514 may be used in control systems and analog computers as low-tevel multipliers or squaring

gircuits.

The circuits are designed to operate from either a single 12-V supply or two 8-V supplies. Electrical characteristics will
be unchanged with the use of either power supply option. External bypass capacitors, as shown in Figure 19, shouid be

used for optimum performance.

The mixer's electrical performance and the inherent IC advantages of size, reliability, and component matching make it
very desirable for use in communication and control systems.

O Voo =+12V

NOTE:

LOCAL OSCILLATOR
INPUT

= FIGURE 19—EXTERNAL CAPACITOR CONFIGURATIONS

Capacitor C comprises the fol-
lowing capacitors in parallel:
1 uF, 0.1 uF, and 0.0016 uF, LOCAL OSCILLATOR

INPUT

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

Ceepm e

PRINTED IN USA a73
T1 cannot assume any respensibility for any circuits shown
or represent that they are free from patent infringement,

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



