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C', = 1.802/(2x%k50%15%10°)
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[} e a2
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[-3 e 2
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\ MOTOROLA

® SEMICONDUCTOR
TECHNICAL DATA

DIFFERENTIAL TWO STAGE VIDEO AMPLIFIER

The SE/NES592 is a monolithic, two stage, differential output,
wideband video amplifier. It offers fixed gains of 100 and 400 with-
out external components and adjustable gafns from 400 :0 0 with
one external resistor. The input stage has been designed so that with
the addition of a few externs! reactive elemenis between the gain
select terminals, the circuit can function as a high pass, low pass, or
band palss filter. This fecrure makes the circuit ideal for use as a video
or pulse amplifier in communications, magnetic memories, display
and video recorder systems. The 592 is 5 pin-for-pin replacement for
the MC1733.

® 90 MHz Bandwidth
® Adjustable Gains From 0 10 400
® Adjusiable Pass Band

® No Frequency Compensztion Required

NES92
SE592

VIDEO AMPLIFIER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

CIRCUIT SCHEMATIC

%l1 k éh‘l k Vee
>
oo
10k
S ‘ \ 1o
Output 1

—AAA- O

' 7% Output 2
nput 1 AAA O
Glao—¢
G1g O—d
35
<
G20-—4
G2g o

0 50
600 %joo P4k 300 ?40:} 400
—0

VEee

22.4 k 224«

tnou: 2 O

/[
AN

04

H SUFFIX
METAL PACKAGE
CASE 603

G1p Gan Setect

G1g Gain Selezt

(Top View)

*Pin 5 connecied 10 case

N SUFFIX
PLASTIC PACKAGE
CASE 646

1

PIN CONNECTIONS

S

Input 2 E
w3

Gap
Scle;] E G’B_

Gain
Select E Gle \

e[
5]

\/

Ouipuy ?
2

{Top View)

D SUFFRIX
PLASTIC PACKAGE
CSE 751A
(S0-14)

Idilnp.u 1

G212

/G!AH

0] vee

s 'NC
8 IOU(DU!
1

Gain
Select

Gein
Select

ORDERING INFORMATION

Device Temperature Range Package
NEBS2D S$0-14
{NESIN 1o 70°C { Pestic DIP
NES532ZH ' | Metal Can
SE592H -5510 <126'C__ | Meial Can

MOTOROLA LINEAR/INTERFACE DEVICES




MAXIMUM RATINGS {TA * <25°C uniess otherwise noted)

NE592, SE592

Rating Symbol Value Unit
Power Supply Voliage Vee ‘80 Vols
VeEe -8.0
Differential 1np a1 Volisges Vip 250 Vo'ts
Common-Mode Inpyt Voltage Vie 260 Volts
Output Current o 10 mA
Operating Ambient Temperature Range Ta ‘
" sEse2 -55 10 +125 °c
NES92 Oto+70
Operating Junction Tempersture Range Ty °c
Metal and Ceramic Packages 1725
Plastic Package 150
Storage Temperature Range Tag °c
Metal and Ceramic Packapee -65to0 +150
Piastic Package ~55t0 +125

ELECTRICAL CHARACTERISTICS Ta=

25°C unless otherwise noted. {vec=+6.0¥, VEE = 6.0V, vepm ~0)

SE592 NES92
Characteristic Symbol Min Typ Max Min ] Typ Max Units
Differential Voltage Gain — Figure 3 Ayg viv
(RL>2k2,e0,, =3 Vel
(Gein 1, Note 1) 300 400 500 250 400 600
(Goin 2, Note 2) 90 100 110 80 100 120
Bandwidth ~ Figure 3 BW MHz
(Gain 1, Note 1) - 40 - - 40 -
{Gain 1, Note 2} - 20 - - 90 -
Rise Time — Figure 3 ns
(Gein 1, 65, = 1 Vpp, Note 1) TLH - 10.5 - - 105 -
{Gain 2,e0,,; = 1 Vpp, Note 2) ITHL - 45 10 -~ 4.5 12
Propagation Delay — Figure 3 . hs
(Goin 1, e, = 1 Vpp. Note 1) PLH - 75 - - 1.5 -
(Gain 2, €01 = 1 Vap, Note 2) tPHL - 6.0 [ 10 ~ 6.0 10
Input Resistance Rin kn
{Gain 1, Note 1) - 4.0 - - 4.0 -
(Gain 2, Note 2) 20 30 - 10 30 -
Input Capacitance
{Gain 2, Note 2} Cin - . 2.0 - - 2.0 - pF
Input Offset Current (Gain 3, Note 3)— Fig. 21° Lo - 0.4 3.0 - 0.4 5.0 LA
Input Biss Current (Gain 3. Note 3)— Fig. 2 Iig - 8.0 20 - 9.0 30 nA
Input Noise Voltage (Gain 1 and Gain 2} Vn - 12 - - 12 - uViems)
(BW = 1 kHz 10 10 MH3z) — Figure 1 :
Input Voltage Range (Gain 2, Note 2)- Fig. 3 Vin 210 - - *1.0 - - \
Common-Mode Rejection Ratio — Figure 3 CMRR aB
(Gain 2, Vepy = 21V, 1< 100 kHz) 60 86 - 60 86 -
(Gain2, Vem =21V, 1= 5MHz) - .60 - - 60 -
Supply Voltage Rejection Ratio — Figure 2 ° PSRR aB
(Gain 2, A Vg=305vV) 50 70 - 50 70 -
Output Offset Voltage — Figure 2 Voo \%
{Gain 3, R =% Note 3) - 035 | 0.7% - 0.35 0.75
Output Common-Mode Voliage — Figure 2 Vemo v
(R = =, Gain 3, Note 3} 2.4 2.9 34 2.4 2.9 3.4
Output Voltage Swing — Figure 3 Vo | Vp-p-
(RL * 2k, Gain 2, Note 2) 3.0 4.0 - 3.0 4.0 - -
Output Resistance o - 20 - - 20 - N
Power Supply Curren; — Figure 2 15) mA
(R = =, Cain 2, Note 2) - 18 24 - 18 24

Note 1. Gain select pins G 14 and Gig connected together,
NOte 2.  Gain seiect Pins G25 and G2g connected together,
Note 3,

All gain select pins open,

MOTOROLA LINEAR/INTERFACE DEVICES
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ELECTRICAL CHARACTERISTICS Ta = Thigh to Tiow unless otherwise noted.* iVge * +6.0 Vde, Vgg + -6 0 Vde, vem = O

NE592, SE592

SESS2 NES92
Characteristic Symbol Min Typ Max Min Typ Max Un-ts
Diflerential Voliage Gain — Figure 3 Ayd viv
(R =2k, e54, = 3 Vp-p)
{Gain 1, Note 1) 200 - 600 250 - 600
{Gain 2, Note 2} 80 ~ 120 80 - 120
Input Resistance (Gain 2) Rin B.0 - - 8.0 - - kN
Input Offset Current {Gain 3) — Figure 2 ll,ol - - 5.0 - - 6.0 uA
laput Bias Current {Gain 3} ~ Figure 2 lig - - 40 - - 40 A
Input Voltage Range (Gain 2) — Figure 3 Vin 1.0 - - 1.0 - - \Y
Common-Mode Rejection Ratio — Figure 3 CMRR 50 - - - - dB8
{Gain 2, VoM = 21 V, { < 100 kH2)
Supply Voltage Rejection Rnio—_ Figure 2 PSRR 50 - - \ - - dB
(Gain 2,8 Vg==0.5V) :
Outpus Offset Voltege (Gain 3) — Figure 2 Voo - - 1.2 - - 1.5 \4
Output Voltege Swing (Gain 2) — Figure 3 Vo 25 - - 25 - - Vpp
Power Supply Current {Gain 2) ~ Figure 2 Ip - - - 27 - - 27 mA
*Tiow = 0°C for NESS2, -55°C for SES92
Thigh = +70°C for NE592, +125°C for SE592
GENERAL TEST CIRCUITS
FIGURE 1
T 6.0 V Ezaniery
:fii €o | np 3004
_L or Equiv.
47 pF
I
Gain
i e,, (Differentia! Noise At Input) = eo\,/‘:"
51 % 400
- Gsin 2
= = ls.o V Barttery ,‘:Teo\;’i;_‘
100
FIGURE 2 FIGURE 3
0.2 uF
{
5 ——
Via 592> Ry 59:>
O / /
e 0.2 pF
s1 5 51 51 i
= = = 1k Yk Q fout
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NE592, SE592

FIGURE 4 — GAIN 1 veryus FREQUENCY

FIGURE 5 — GAIN 2 verzus FREQUENCY

108 —r
o7 1 : I B L 0 B B 5 T
i i ' ‘ ti P s : l
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FIGURE 6 - OUTPUT VOLTAGE SWING AS A FIGURE 7 - OUTPUT VOLTAGE SWING AS A FUNCTION
FUNCTION OF FREQUENCY OF LOAD RESISTANCE
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NE592, SE592

FIGURE 9 - DISK/TAPE PHASE MODULATED

READBACK SYSTEMS

]

AMPLITUDE: 1-10mV pp

FREQUENCY: 1—4 MH:2
READ HEAD
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DIFFERENTIATOR/AMPLIFIER

ZERO CROSSING DETECTOR

FIGURE 10 — DIFFERENTIATION WITH HIGH COMMON

MODE NOISE REJECTION

+€0V
0.2 pF
3 4
e 8 . 2.0k
7
v s92H > =
O 2 °
5
0.2 uF
o M
. —
c
_.I 20k
€0V =
FOR FREQUENCY 1y <<i1/27m(32)C
a1ex10c =4
Vv, K x
° at
FIGURE 11 ~ FILTER NETWORKS
. BASIC CONFIGURATION
FILTER oI TRANSFER
I NCTWORK ot _‘I’ l‘-IFuNCNON
L] L 14 x 104 1
Y o Low Paus e e RIL
c i o
vo (s) 1.4 x 104 A agn Pas ALENi [ % ]
R L C 1.4 X 10t .
O_WYW\_”__O Bane *on < TR e
o 14 x 104 8
CZy+32
. p ot 2.6
bone | 2222 [ eane ]

NOTE:

in the networks sbove, the R velue used i n—:'nwd

10 Include 2 1y, ©f sporonimately 30 Ohma,
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MOTOROLA
2 SEMICONDUCTOR
TECHNICAL DATA

BALANCED MODULATOR! DEMODULATOR

designed for use where the output voltage 1s a product of an
input voltage {signall and a switching function {cartier) Typ.cal
applications include suppressed carrier and ampliiude modulation,
synchronous detection, FM detection, phase detection, end choppet
applications. See Motorola Application Note AN-531 for additional

design information.

® Excellent Carrier Suppression — 65 dB typ @ 0.5 MH:
~ 50 dB typ @ 10 MH2

® Adjustable Gain and Signa! Handling

® Balanced Inputs and Outputs

¢ High Common Mocde Rejection — 85 d8 typ

MC1496
MC1596

FIGURE 1 -
SUPPRESSED CARRIER
OUTPUT WAVE FORM

FIGURE 2 -
SUPPRESSED CARRIER
SPECTRUM

FIGURE 3 -
AMPLITUDE MODULATION
OUTPUT WAVEFORM

BALANCED
MODULATOR/DEMODULATOR
G SUFFIX Vee
METAL PACKAGE = Signal ~ Qutput
CASE 603 vt (L - Corvien
. Input
Gain Adjust - Carrier
A Gain Adjust Input
// - Signal Input © < Output
Biss
‘(Top View}
L SUFFIX
CERAMIC PACKAGE
CASE 632
D SUFFIX
PLASTIC PACKAGE
CASE 751A
(S0-14)
P SUFFIX
PLASTIC PACKAGE
CASE 646
PIN ASSIGNMENTS
Segra! Input T - - VEE
Gain Adjust o3 = NC
Gan Adjus! a . 5 Output
H ! o o- NC
Signa! Input o D Carrier input
Sias Quiput 51 = NC
NCC ~ [ input Carrier
ORDERING INFORMATION
Oevice Tempersture Range Prckepe
MC1496D . $O.1e
MC 1955 Metat Cor
Ciwo - 7CC
MC1496L Caramiz DIF
MC1a38° Pusig DIP
MC1596G Metal Can
-SET e - 126°C
MC1565L Ceraemic DIF

FIGURE 4 - AMPLITUDE-MODULATION SPECTRUM

b
Y S00eMr - SDVNS, o -
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MC1436, MC1536

Coupling and Bypass Capacitors Cq and C;

Capaciiors Cy and C2 tFigure 5} shouid be selected for a re
actance of Jess than 5.0 ohms a1 the carner freaurncy

Output Signal, Vo

The output signal is taken from pins 6 ang 9. esther batanced
ot single-ended. Figure 12 shows the output fevels of each of the
WO output sidebands resulting from vatiations in both the car-
rier and modulating signal inputs with » single-ended Output

connection,
Negative Supply, VEE

VEE should be dc only. The insertion of an RF choke in seres
with VEE can enhance the siability of the snternal current sources

Signal Port Stability

Under certan volues o!f Criving soutce impedance, oscillation
may occur  In this event a1 RC sutiwesson network should be
connecien drerthy 1o cach anpat ssing short leads 1 tus wall redu e
the Q of the source-tuned circyits tha cause th? osuillption,

SIGNAL INPUT

AN
P
{PINS 1 & &) 510

Lo
T

An glternate method for low-frequency applications is 1o insert
8 1 kOhm resistor in series with the inputs, pins 1 end 4. fn this

case input current drift may cause serious degradation of carrier
suppression.

TEST CIRCUITS*

*Pin number references pertain to this devi
numbers for plastic or ceramic packaged

FIGURE 5 - CARRIER REJECTION AND SUPPRESSION

vee
=12 vdr
A .
L A ' b
) ANy C,i Re
3 0 1uF BRI t L
g I g 33008) daes
CARRIER Q0 .F _—*—OT' o 1t
WPUTVC oy —o~| Mg Loy,
VSe— oM mOisssg
g -V
WIDULATING ¢ —go——._. Ve
SIGNAL
INPUT 104 1083 512 51 10 o
! 1
L_‘SOK = "10'5 68t
ML -
CARBIER NDLL p3 =
-8 vdc
VEe

ce when packaged in 3 metal can. To ascertain the corresponding pin,
devices refer 1o the first page of this specification sheet.

FIGURE 6 -~ INPUT-DUTPUT IMPEDANCE

Re1t
2 3
Gsv 7
——
I ] oo Vo
. MC14960 6
= 1 -~ 2om
-— MCISRED
2in —= ¢ Eisse ‘°g .y,
10 5
(X1}
-B vor )

NOTE: Shielding of input and output leads may be needed
to properly perform these tests.

FIGURE 7 — BIAS AND OFFSET CURRENTS

FIGURE 8 - TRANSCONDUCTANCE BANDWIDTH

vee vee
12 Vi 1k T4 912 Vdc
- . N
Re= 1k : - - i fe 3k
f” 51 014F 7R 1k _]_0.01
2 k] .l 2 3 5
. 2k = 30850 T
|7‘ : '6 CIANRPR’;R 01 uF D 5] ke
1 IB‘ 3 R YT vt egpd ~O31  MC18%EG * Ve
e pisese K VS o, HoMossse L
Mo ¢ P MODULATING 9
; SIGNAL 4 4
= 10 S wPUT 10k 01 2581 251 10 [
- g 56
| . L 6.5k
t -
T CARRIER N Y N
— ~Rio R 1
-8 vde i -E Ve
VEE
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pd
Vs
MC1496, MC1596
4
TEST CIRCUITS {continued)
FIGURE 9 - COMMON MODE GAIN FIGURE 10 - SIGNAL GAIN AND OUTPUT SWING
vt vCC
’ <12 Ve T <12 Vet
" e b , " A 1
7% } 4
A 3ang 3ase ooy, 2 3398 338
<78 -r'vvv—4-—‘4>-—-o—- 5
H Lo wiusc I — <Vy = L* "Bl mcvasss - eV,
' = MC1S9EG !
v 2 rgo___.s_. -V Vs 7 MC1586G 9: *-Vg
16 5 K
50 1 10 5
50 68k 5" [ s68%
1mA
= = ACm = 2010 Vo. = =
-3 Vic 9 Vs -8 Vdt
VEE v
N \ EE
TYPICAL CHARACTERISTICS
Tvpical characteristics were obtained with circuit shown in Figure 5,1c = 500 kHz (sine wave),
Vg = 60 mvirms), 1g* 1 kHz, Vg* 300 mV{rms), Ta =~ +25°C unless otherwise noted.
FIGURE 11 — SIDEBAND OUTP . FIGURE 12 - SIGNAL-PORT PARALLEL-EQUIVALENT
bk - TPUT varzus CARRIER LEVELS INPUT RESISTANCE versus FREQUENCY
£ 20 . 10M -y
z j g !
3 \
Zs , e *rip ] \ i
g ; |3 - AW
2 SIGNAL INPUT = 600 mV | ! < 100 ==
g i 2 ! e —
“ e i B g ® N
e v 400 mv T : - N
- / i : ‘ b=
S 08 e | g
2 / ] 300 mV PR e
z -
= 206 mV = =%
Soe 7/; —r g 50 N
2 100mv | 2 .
= mm—— + T & 1N
2 i i | e 11
P 50 100 150 200 1.0 50 10 50 100
V(. CARRIER LEVEL (mVirms}) 1, FREQUENCY (MH?)
FIGURE 13 —~ SIGNAL-PORT PARALLEL-EQUIVALENT FIGURE 14 — SINGLE-ENDED OUTPUT
{NPUT CAPACITANCE versus FREQUENCY IMPEDANCE versus FREQUENCY
5.0 | o W0 12
g . H g
w | S 10 ¥
' LLp = o
4 w =
< l Q. <
= ! Z 100 t 104
o [} e ! (=}
s. 1 1 g
z 30 & H a
e AN <80 fop 803
2 - = A i g
3 | Fy a
Stk ‘.g 60 o I sn.é
= S et 1) -
< z @ Lo
£ 10 2 N 2
3!
& = 1 202
0 JI _3 0 ! i H 1] Eﬂ
1.0 20 5.0 ] 20 50 100 ] 1.0 1 100

{,FREQUENCY {MH2} 1, FREQUENCY (MH2)
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MC1496, MC1596

TYPICAL CHARACTERISTICS {continued)

Tyoical charau1erstict nert ObIaned with crcutt shown an Fagaie D fe v H00 W N7 sine wave),

Vet 60 mViems) fg e 1T AHr Vg s 300 m\freud, Ta: - 25%C uniess othera ue notea,

FIGURE 15 - SIDEBAND AND SIGNAL PORT
TRANSADMITTANCES vensus FREQUENCY
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¥ . Wy . N
¢ 1 i Pl L i 1::\ s
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fc. CARRIER FREQUENCY (WMH2)

FIGURE 17 - SIGNAL-PORT FREQUENCY RESPONSE
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FIGURE 19 — CARRIER FEEDTHROUGH versus FREQUENCY
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MC1496, MC1596

TYPICAL CHARACTERISTICS (continued)

FIGURE 21 - SUPPRESSION OF CARRIER HARMONIC
SIDEBANDS versus CARRIER FREQUENCY
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FIGURE 22 - CARRIER SUPPRESSION
versus CARRIER INPUT LEVEL

OPERATIONS INFORMATION

The MC1596:MC1486, a monolithic balanced modulator cer-
cuit, is shown in Figure 23.

This circuit consists of an upper quad differential amphfier
driven by a siandard differential amplfier with dusl current
sources The output collectors are cross-coupied so that fullwave
batanced multiplication of the two input voltages occurs. That is,
the output signal is 5 constant times the product of 1he two input
s.onals.

Msthemastica! analysis of linear ac sgnal multiplication indi-
cates that the outpul spectrum will consist of only the sum and
dference of the two input frequencies. Thus, the device may be
used 2s a balanced modulator, doubly balanced mixer, product
detecior, freguency doubler, and other applications requiring
these particular outout signal characteristics,

The lower differential amplifier has its emitters connected 10
the package pins so that an external emitter resistance may be
used. Also, externa! load resistors are employed at the device
Quliput,

Signal Levels

The upper quad differentia! amplifier may be operated either
in a linear or a saturated mode. The lower differential amplifier
is operzied in a linear mode for mos1 spplications.

For low-level operstion at both input ports, the output signal
will contain sum and ditference frequency components and have
an amplitude which is a function of the product.of the input signal
amplitudes

For high-leve! operation at the carrier input port and linear
Operstion a1 the modulating signal port, the output signal will
coniain sum and difference frequency components of the modu-
lating sigriaf frequency and the fundamenia! and odd harmonics of
the carrier frequéncy. The output amplitude wil! be a constant
times the modulating signal amplitude. Any amplitude variations
in the carrier signal will not appear in the output,

Gr"‘—'— T : ——y __T
| 1
3 W 4 z
x '
5 = ; g
S 2 - ! ! :
8 i i
£ ; ; T
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?,; 1] i T 1C = 10 MK,
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E \\ i 1
S o ~ e~ 500 kHz
é N\ yd —
> : e
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70 i N ! .,
0 100 200 300 400 500
Ve CARKIER INPUT LEVEL (mV]ims})
FIGURE 23 - CIRCUIT SCHEMATIC*
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FIGURE 24 — TYPICAL MODULATOR CIRCUIT®
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*Pin number references pertain 10 this device when packaged in g
me1tal can. To ascertain the corresponding pin numbers for plas.
tic or ceramic packaged devices refer to the first page of this
specification sheet.
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MC1496, MC1596

OPERATIONS INFORMATION (continued)

The linear swgnat handhng caratniies of ad.-Herentiat amphiier
are well defined  Wuih no emitter gegenetanion, the mauimum
nput voltage for hinear operation s apdroximately 25 mV peak
Since the Loper ddferential amplifier has its emittérs internally
connected, this voliage applies 10 the carrer input port for ali
conditiohs, s

Since 1he lower differential amphifier has provisions for an
external emiiter resistance, its hnea signal hancdling range may be
adjusied by the user. The maximum input voltage for hnear op-
eration may be approximated from the following expression:

v =(|5) (RE)vons peak.

This expression may be used 10 compute the minimum value of
Rg for 2 given input voltage amplitude.

FIGURE 25 ~ TABLE 1
VOLTAGE GAIN AND OUTPUT FREQUENCIES

Carrier Input Approximate Quiput Signal
Signal {V¢) Volwge Gain Frequency(s)
a
Ry Vv
Low-levei dc ——L-CT RiV)
2(Rg + 2:e)(—q—)
Jdev AL
High-level dc Rg + 2re ™
Ry Ve irms) (e 11
Low-leve! ac —_—— cifm
2\5(’551)(% + 2r¢)

0.637R { { +f
High level ac =L Ctfm. 3fc 2im.

Re + 2r Sic tfy. . .

The gaon 110m the Moga.ating $1E736 it PO 10 the outpul i
1he MC1586/MC 1496 gam parameter which s most often of intetest
10 the designer. This gan has sigmiticance only when the lov.er
ditferential amphifier 15 operated tn 2 inear made, but 1hss ncludes
most applications of the device.

As previously mentioned. the upper quad dilferential amniifrer
mzy be operated either in » hinear or 3 satutated mode. Approxi-
mate gain expressions have beén developed for the MC1596/
MC 1486 for a low-leve! modulating signal input and the foliowing
carrier input conditions

1) Low-leveldc
2) High-level dec
3} Low:-level ac
4) High-level ac

These gains sre summarized in Table 1, along with the fre-
quency components contained in the output signal.

NOTES:

1. Low-level Modulating Signal, V. essumed in all cases.
Ve is Carrier Input Vo'iage. .

2. When the output signal contains multiple frequencies,
the gain expression given is for the output amphitude of
each of the two desired Sutputs, I¢ + fpy 3nd e - Tm.

3. All gain expressions ae for a single-ended output. For

a differential output connection, multiply each expres-

sion by two.

Ry = Load resisiance.

5. Rg = Emitter resistance between pins 2 and 3. o

6. re = Transistor dynamic emitter resistance, st +25°C;

b

.. _26 mV
e ™ fg (mal

7. K = Boltzmann's Constant, T = temperature in degrees
Kelvin, q = the charge on an electron.

_)%'_I’ =z 26 mV &1 room temperature

APPLICATIONS INFORMATION

Double sideband suppressed carrier modulation is the basic
apoication of 1the MC1526'MC1496. The suggested circuit for
1this application is shown on the front page of this date sheet.

In some zpplications, i1 may be necessary 1o operaste the
MC1536/MC14396 with a single dc supply voltage instead of dua!
suoplies.  Figure 26 shows 2 balanced modulator designed for
opzraiion with 2 single 412 Vdc supply. Performance of this cir-
cu:t is similar 10 1hat of the dual supply modulator. .

AM Modulator,

The circuit shoan in Figure 27 may be used as an amplitude
modulztor with 3 minor modification.

All that is required 10 shift from suppressed carrier 10 AM
operation is to adjust the carrier null potentiometer for the proper
amount of carrier insertion in the oulput signal.

However, the suppressed carrier null circuitry as shown in
Figure 27 does not have sufficient adjustment range. Therefore,
the modulztor may be modified for AM operation by changing
two resistor values in 1he null circuit as shown in Figure 28.

.

Product Detector

The MC1536/MC 1496 makes an excellent SSB product detec-
101 {see Figure 29},

This product detecior has z sensitivity of 3.0 microvolts and a
dynamic range of 90 dB when operating 2t an intermediaie fre-
quency of 8 MHz.

The detector is broadband for the enirre high frequency range.
For operation at very low intermediate frequencies down to 50
kHz the 0.1 UF capacitors on pins 7 and 8 should be increased 10
1.0 UF. Alsp, the output filter 21 pin 9 can be tailored 16 a
specific intermediate frequency and aud:o amplifier input im.
pedance.

As in all applications of the MC1596’MC1496, the emitter
resistance between pins 2 and 3 may be increased or decreased 10
adjust circuit gain, sensitivity, and dynamic range.

T his circuit may also’be used as an AM cetector by introducing
carrier signal at the carrier input and an AM signal at the SSB
input.

The carrier signal may be derived from the intermediate fre-
quency signal or generaied locally. The carrier signal may be in-
troduced with or without modutation, provided its level is
sufficiently high to saturate the upper quad differential amplifiet.
If the carrier signal is modulated, a 300 mVirms! input level is
recommended.

e
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Doubly Balanced Mixer

MC1496, MC1596

APPLICATIONS INFORMATION {continued)

The MC1296°0'C1496 may e used as a doubly talanced

mixet with either broadband or tuned narrow’

output networks.

band inout and

The iloca! oscillator signal 1s introduced at the carrier input
pori with a recommended amplitude of 100 mV{rms),
Figure 30 shows a mixer with a broadband input and a tuned

output.

Frequency Doubler

Phase Detection and FM Detection P

The MC1596°MC 1496 will funciion 2% 3 phase detecior Hegh
level input signals are introduced at both nputs. When both inputs
are 81 the sgme frengncy the MC1536°MC1496 will deliver an
Output which is a function of the phase difference between the
two input signals.

An FM detector may be constructed by using the phase detec-
tor principle. A tuned circunt is added a1t one of the inputs to
Cause the two input signals 10 vary in phase as » funclion of {re-

- Quency. The MC1596/MC 1496 will then prowde an oulput which

The MC1596/MC1496 will operste as 8 frequency doubler by
introducing the same frequency at both input ports.

Figures 31 and 32 show 2 broadband frequency doubler

tuned output very high frequency (VHF) doubler, respecti

+ numbers for plastic or ceramic Dackaged devices

and 8

vely,

is @ function of the input signal frequency.

TYPICAL APPLICATIONS

Pin number references pertain 10 this device

when packsged in a metat can To sicertain the corresponding pin

refer to th

e first page of this tpecication theet.

FIGURE 26 - BALANCED MODULATOR
(+12 Vde SINGLE SUPPLY) FIGURE 27 - BALANCED MODULATOR.DEMODULATOR
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Y
+ Pin number references pertain 10 this device when pachagedin a metal can  To sicertan the cotresponding pin
numbers for plastic or cessmic packsped devices refer 10 the 11131 pape Of this specification sheet

MC1496, MC1596

TYPICAL,APPLICATIONS (continued)

FIGURE 30 — DOUBLY BALANCED MIXER
(BROADBAND INPUTS, 9.0 MHz TUNED OUTPUT]}
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Poaner

MV104

ELECTRICAL CHARACTERISTICS (T,

25°C uniess otherwise noted Each Devicel

Characterisic—All Types Symbol Min Typ ‘ Max Unit
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FT-37 -J .375 .187 {.125 . 2.15 .076 .163 2196
FT-50 -J . .50C .281 : ,188 3.02 .133 i01 2715
FI-564 -J ER 312 .250 .68 152 N 7063
FT-87 -J .825 .516 .250 5.26 246 1.260 3020
FT-874 -J .870 .S40 L .312 5.42 .522 2.829 6040
FT-114 -J . 4.142 750 . .285 7.42 .375 2.75¢ 317C
FT-140 -J  1.400 .$50 i .500 9.02 .805 7.280 6736
FT-150 -J _ 1.500 - .750 250 8.390 .581 4. 872 4400
FT-150A-J  1.500 .750 T.500 8.30 1.110 9.713 8365
FT-193 -J  1.93x  1.250 {525 12.31 1.220 16.620 6065
| FT-240 -J  2.400  1.490 ) .50d 14.83 1.610 23.99C 6845

1 i

'ﬂ'e fellowing i equatm i are vuseful fo: calcuiating e numbar SF tuwrms, rthe jnductar
\
value ‘of any Ferrite. toro:.dax core. Eath ICOI‘G ‘has bsen assigr.eq its ovn  Ap vaive which is four\d i

the preceding Fernte tcro1dal cere cm.rtsr 5.
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: , S - IRON-POWDER TOﬁUlDAL CORES

ITRON POWDER TOROIDAL CORES .'
' ' TYPICAL 'Q' CURVES

various windinygs, same core

Miz > Bur.Feq. 05 -5, 0.1-2. 0.5-5 2-30 Cl0-50 30-100 50 -200  100-300

Physical Dimensions : 4 . A
. ' ~ , . .
Core  Outer Innar Height Hean ‘ Cross | Core Outer  Inner Helght. ' Mean' Cross ' " Typical curves resulting from various windings on the same core.
Size  diam. dlans. 1gth. sect. | Size  dian dian . lgth. mect. : 220" g i R
Vo) () (). () () | ) Aim) ) (em)  (ead) r : ,2 34 \\ - Test Core: -
N . i B -}
T 12 125 L0862 050 0.75 .010 T-130  1.30 .78 437 8.29  0.73. ' 210 4 421 X 25.t - T-50-6
T- 16,160 .026  .060-  0.95 .016 T-157 .57 .95 0570 © 10,05 1.14 i . /
T20 200 L088 070 115 025 W T-l8h Lok S5 L7100 1L12 2.06 : . - v/ i N
T-2 .25 - 120 .096  1.50 ,bu2 - T-200  2.00 1L25%  .5%0 12097 LY o ’ ) 200 ~
T- 30 307 151 128 1.8 065 T-200A 2.00 L25° 1,000 12,97 2.4 . ¥ : 19-1
T3 15 .05 .128 .32 .0%0 T-225 2.25 1.40 550 14.56.  1.50 . J 62 [‘ / Har
Tookbh A0 229 159 2,67 107 T-225A 2,25 L0 1.000 1456 2,73 . . -.190 ] 7 T "wire Turns L{uh)
T+ 50 L500 L300 .190 3.20 - 021 - T-300 3.00-. 1.2 .500 19.83  .1.81. Q y 3 ]
Tool  L090  L300  L190 k2% .19 T-300A -3.00 1,92 1.000  19.83  3.58 ¢ . T 20 19 1.6
To 80 795 .40 250 8.5 L2 T-400 400 2.25 8500 2693 3.66 180 A 22 25 2.64
T 0% 942 %0 - .12 6.00 38y T-400A 4,000 2,25 1,000 2%.9) 1.4 1 . A t—t- 24 34 4:72
T-106 1,060 L5700 .A37 6,50  .690 T-500 5.0 3,08 00 33,16 5,46 . : |82t 2. 42 7.20
' . ' 170 1 ™1 .
T ) B oo A\ 28 62 14.40 |
: : - : . \ ot 300 ' 82 25.20 |
: . 160 T Frequency (Mce). T~ 31. 92 -31.40 -1 |
- . 1 | .
Ap, Values ¢ un / 100 turns ) - - , et RLEETRE 19
For complete part nusber, add Mix number to Cors Size nuamber. i 1 3 5 7 9 11 .4 .
Coro 26 Hix 3 Hix 15 Hix 1 Hix 2 Hix, 6 Mix 10 Mix 12 Mix 0 Hix i 4
Slze Yol-bh Gray* Rd~W¥h Bluu "Rad <" Yollow  Black Crn-Wh Tan !
\/ ue us*3d use?2s Uu<*20 uesll uewl ueb urkd uel} I
:
T- 12- . na 60 50 48 20 Y 12 1.5 3.0 .
T lo- us 6l 55 4 22 t 19 1 60 3,0 i
/r- 20+ 180 103 65 52 27 22 16 10.0 3.5 i i
I-25- - 235 100 L 0 .3 3] 19 12.0 * 4.5 The above chart shows typical curves resulting from o numberof
T- 30- 18 ‘40 93 85 43 ‘36 25 - 16,0 ' 6.0 ’ R
J T us 120 0 C W 40 30 L 15.0 49 . various windings on the same core. The test core was a T-50-6,
T- bhe 360 180 160 105 52 LYY 3 18,5 6.5 ! . !
T- 50- 320 175 135 | 100 W 40, N 18.0 6.4
T- ey 420 - 195 100 11% 97 o7 32 21.0 1.9
T- 40~ 450 - 180 170, 1s - 55° v 45 32 ,22.0 8.5 . . i d
T- 94- 590 248 200 160 B4 10 58 - 3.0 10,6 The following poges contain a number of curves which were meosure
T-106~ 900 450 5 325 135 116 na ot 19,0
T-10- . 785 “350 250 200 110 % a " 15.0 and plotted from actual windings,” therefore there may be a slaghr
T-1%0- 210 420 W 120 160 135 i na na
T-184- 1640 10 na 500 20 195 na na na - variation from a mathematical calculation,
7-200- ., 895 425 na 250 120 100 na na na
J T-200A- 15%0 100 na na 218 180 na na na
T22- Y50 424 ™ ta 120 100 " . ua T
T-225A- 1600 na m n 215 n na . na- na -
T-300- 800 na I "~ 4. Mo, na. na :
vV T=300A- 1600 na na n 228 na fa na , he '
T-4bo- 1300 na ™~ na 185 m L m na- n ' .
T-400A~ 2600 ° na na - 360 na na n na -
T-500- 1460 na . na na wm na na na na !
na -~ not available. P . ;
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