MC1355

LIMITING FM
IF AMPLIFIER

MONOLITHIC SILICON

INTEGRATED CIRCUIT

BALANCED MONOLITHIC FOUR-STAGE
HIGH-GAIN FM/IF AMPLIFIER

.. . designed for use with Foster-Seeley discriminator or ratio detector
in high quality FM systems.

P SUFFIX

® High AM Rejection (60 dB typ) PLASTIC PACKAGE
©® Wide Range of Supply Voltages (8 to 18 Vdc) (‘;T“S.E,f‘f)

® | ow Distortion (0.5% typ)

PQ SUFFIX
PLASTIC PACKAGE
CASE 647

FIGURE 1 — TYPICAL FM-IF APPLICATION
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When using the device as a non-saturating limiter the load must be chosen to prevent voltage saturation of the output stage. The

i : +.6.3
load impedance can be calculated from: < 2(v¥-5.3) Kilohms
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MC 1355 (continued)

MAXIMUM RATINGS (T p = +25°C unless otherwise noted)

Rating Value Unit
Output Voltage (pins 7 & 8) 40 Vdc
Supply Current to pin 11 20 mA
Input Signal Voltage (single-ended) 5.0 Vp-p
Input Signal Voltage (differential) 10 Vp-p
Power Dissipation (package limitation) 625 mW

Derate above T = +25°C 5.0 mwW/°C

Operating Temperature Range (Ambient) 0to+75 °c
Storage Temperature Range -65 to +150 oc

Maximum Ratings as defined in MIL-S-19500, Appendix A.

ELECTRICAL CHARACTERISTICS (V* = 15 Vdc, f = 10.7 MHz,
Ta = +25°C, Rg = 820 ohms unless otherwise noted)

Characteristic Min Typ Max Units
Power Supply Voltage Range 8.0 15 18 Vdc
Total Circuit Current — 16 — mAdc
Totai Output Stage Current - 4.2 - mA
Device Dissipation - 126 - mwW
Internal Zener Voltage - 5.2 - Vdc
Input Signal for 3 dB Limiting - 175 250 uV(irms)
Output Current Swing 3.5 4.2 5.0 mA p-p
AM Rejection (10 mv to 1.0 v (rms) - 60 - dB
input, FM @ 100%, AM @ 80%, Foster Seeley detector)
Maximum AM Signal before Breakup (FM @ 100%, AM @ 80%) - - 14 V(rms)
Admittance Parameters Y11 - 120 +j320 - umhos
Y2 - j0.6 - umho
Y21 - 8+i5.9 - mhos
Y22 - 15 +230 - umhos

FIGURE 2 — CIRCUIT SCHEMATIC
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MC 1355 (continued)

TYPICAL CHARACTERISTICS

FIGURE 3 — TEST CIRCUIT
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For optimum circuit stability it is important to ground pins 2,
3,4,6,9,12,and 13.

FIGURE 4 — AM REJECTION TEST BLOCK DIAGRAM
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MC 1355 (continued)

TYPICAL CHARACTERISTICS (continued)

FIGURE 7 — OUTPUT DISTORTION FIGURE 8 — SIGNAL-TO-NOISE RATIO SIGNAL
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MC1357

IF AMPLIFIER
AND QUADRATURE
DETECTOR

MONOLITHIC SILICON
INTEGRATED CIRCUIT

MONOLITHIC TV SOUND IF OR FM IF AMPLIFIER
WITH QUADRATURE DETECTOR

P SUFFIX

® A Direct Replacement for the ULN2111A
PLASTIC PACKAGE
. CASE 646
TO-116

® Greatly Simplified FM Demodulator Alignment

® Excellent Performance at V* = 8.0 Vdc

PQ SUFFIX
PLASTIC PACKAGE
CASE 647
FIGURE 1 — TV TYPICAL APPLICATION CIRCUIT
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250 uV Sensitivity (3 dB Lim.)
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MC 1357 (continued)

MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Rating Value Unit
Power Supply Voltage 16 Vde
Input Voltage (Pin 4) 35 Vp
Power Dissipation (Package Limitation) 625 mwW
Plastic Packages
Derate above Tp = +25°C 5.0 mw/°c
Operating Temperature Range (Ambient) Oto +75 °c
Storage Temperature Range -65 to +150 oc
Maximum Ratings as defined in MIL-S-19500, Appendix A.
ELECTRICAL CHARACTERISTICS (V' = 12 Vdc, T = +25°C unless otherwise noted)
Characteristic Pin Min Typ Max Units
Drain Current vt=gv 13 10 12 19 mA
vt=12V - 15 21
Amplifier Input Reference Voltage 6 - 1.45 - Vdc
Detector Input Reference Voltage 2 - 3.65 - Vdc
Amplifier High Level Output Voltage 10 1.26 1.45 1.65 Vdc
Amplifier Low Level Output Voltage 9 - 0.145 0.2 Vdc
Detector Output Voltage vi=8v 1 - 3.7 - Vdc
vt=12V - 5.4 _
Amplifier Input Resistance 4 - 5.0 - kS
Amplifier Input Capacitance 4 - 1 - pF
Detector Input Resistance 12 - 70 - kQ
Detector Input Capacitance 12 - 2.7 - pF
Amplifier Output Resistance 10 - 60 - ohms
Detector Output Resistance 1 - 200 - ohms
De-Emphasis Resistance 14 - 8.8 - kQ

DYNAMIC CHARACTERISTICS (FM Modulation Freq. = 1.0 kHz, Source Resistance = 50 ohms, Ta = +25°C for all tests.)
(V*=12 vdc, fo = 4.5 MHz, Af = +25 kHz, Peak Separation = 150 kHz)

Characteristics Pin Min Typ Max Units
Amplifier Voltage Gain (Vi < 50 uV[rms]) 10 - 60 — dB
AM Rejection* (Vi = 10 mV([rms]) 1 - 36 - dB
Input Limiting Threshold Voltage 4 - 250 - pV(rms)
Recovered Audio Output Voltage (Vin = 10 mV[rms]) 1 - 0.72 - V(rms)
Output Distortion (Vi = 10 mV[rms]) 1 - 3 - %
(V¥ =12 vdc, fo = 5.5 MHz, Af = +50 kHz, Peak Separation = 260 kHz)
Amplifier Voltage Gain (Vi <50 uV[rms]) 10 - 60 - dB
AM Rejection* (Vi = 10 mV[rms] ) 1 — 40 = dB
Input Limiting Threshold Voltage 4 - 250 - rV(rms)
Recovered Audio Output Voltage (Vj, = 10 mV[rms}) 1 - 1.2 - V(rms)
Output Distortion (Vi = 10 mV[rms]) 1 - 5 - %
(vt =8.0 Vdc, fo = 10.7 MHz, Af = £ 75 kHz, Peak Separation = 550 kHz)
Amplifier Voltage Gain (Vj, <50 uV[rms] ) 10 - 53 — dB
AM Rejection® (Vjn = 10 mV[rms]) 1 — 37 - dB
Input Limiting Threshold Voltage 4 - 600 - rV(rms)
Recovered Audio Output Voltage (Vj, = 10 mV [rms]) 1 - 0.30 - V(rms)
Output Distortion (Vjn = 10 mV[rms]) 1 — 14 — %
(vt=12Vdc, fo = 10.7 MHz, Af = +75 kHz, Peak Separation = 550 kHz)
Amplifier Voltage Gain (Vj, <50 uV[rms] ) 10 - 53 - dB
AM Rejection* (Vi = 10 mV[rms]) 1 - 45 — dB
Input Limiting Threshold Voltage 4 - 600 - uV(rms)
Recovered Audio Output Voltage (Vi = 10 mV[rms]) 1 - 0.48 — Virms)
Output Distortion (Vj, = 10 mV[rms] ) 1 - 14 - %

*100% FM, 30% AM Modulation
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MC 1357 (continued)

TYPICAL CHARACTERISTICS
(V+=12V, TA = +25°C unless otherwise noted)

(fo = 4.5 MHz)
PIGURE 2 — AM REJECTION
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(fo = 5.5 MHz)
FIGURE 3 — AM REJECTION
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MC 1357 (continued)

TYPICAL CHARACTERISTICS (continued)
(fo = 10.7 MHz, TA = +25°C unless otherwise noted.)

(Use Test Circuit of Figure 13)

FIGURE 8 — AM REJECTION

FIGURE 9 — AFC VOLTAGE DRIFT
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FIGURE 12 — DETECTOR TRANSFER CHARACTERISTIC

50 — 600
I z I
E 400
A N [ = ] il
40 =5 N 12vt o v 1 ur
_ ///\--. W NN\ | ém /11 |sv+
g 7 AN 2 il
z w 77 A :mo A7 +75 kHz DEVIATION
E i 2 60 7
w L 100% FM, 30% AM 5 Y2
T o 40 7
o« o 'l
= 3
< =)
22
10 a
2
o
210 L4
I
0 2 60
05 10 20 50 10 2 50 100 200 500 001 002 00501 02 05 10 28 50 10 20 50 100
INPUT VOLTAGE (mV (rms]} INPUT SIGNAL VOLTAGE (mV[rms] )
FIGURE 10 — LIMITING FIGURE 11 — SIGNAL-TO-NOISE RATIO
1.0 100
1.04
o
2 103 7 _ 80
g L1 g Af=25KkHz
e 102 ] e Mod f = 1.0 kHz
g1 = 0 12V
3 w L
< 1.00 -~ 2 m——
H // DC LEVEL = 5.3 V @ +259C 2 L= sv*l“""
2 0.99 INPUT CARRIER = 1.0mV o M0 =~
w ,/ /*=12 Ve 5 (=
@ 098 <
< s LA
- o 7|
§ 097}/ S
0.96
0.95
230 -10  +10  +30 +50 +70 +90 +110 +130 +150 +170 005 01 02 05 10 20 50 10

INPUT SIGNAL VOLTAGE (mV)

FIGURE 13 — TEST CIRCUIT

4177

+1.8 INPUT v ° * C2is connected to Pin 3
¢ herwise noted.
- *10 T 4 L
@ + LT Lo o
a T Y2 g
R i - R " i
] { 014 B2 12 3¢ ¢
< +-
= 0 P
a 4
S = 5 MC1357 1 |
5 -05 504F
a.
E G
3 3 Is 7 8] ouTPUT
-10 ARO1uE | 2
R O014F aRe3
-15 i |
1045 105 1055 10.6 10.65 107 1075 108 10.85 109 10.95 COMPONENT VALUES =
LIJCT]RT ﬁ_m,u
FREQUENCY (MHz) WMHz oF | kO
X [120(20 | 30
55 80100/ 20 | 30
071200120391 20




MC 1357 (continued)

FIGURE 14 — FM RADIO TYPICAL APPLICATION CIRCUIT
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MC 1357 (continued)

FIGURE 18 — CIRCUIT SCHEMATIC
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MC1358

TV SOUND IF AMPLIFIER

. . a versatile monolithic device incorporating IF limiting, détection,
electronic attenuation, audio amplifier, and audio driver capabilities.

IF AMPLIFIER, LIMITER,
FM DETECTOR, AUDIO DRIVER,
ELECTRONIC ATTENUATOR

MONOLITHIC SILICON
INTEGRATED CIRCUIT

® Direct Replacement for the CA3065
® Differential Peak Detector Requiring a Single Tuned Circuit
® Electronic Attenuator Replaces Conventional ac Volume rLAs:ls:::::):c;ee
Control — Range > 60 d8 CASE 646
e Excellent AM Rejection @ 4.5 and 5.5 MHz TO-116
® High Stability
©® Low Harmonic Distortion
® Audio Drive Capability — 6.0 mAp-p
©® Minimum Undesirable Output Signal @ Maximum Attenuation PQ SUFFIX
PLASTIC PACKAGE
CASE 647
FIGURE 1 — TYPICAL TV APPLICATION CIRCUIT
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MC 1358 (continued)

MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Rating Value Unit

Input Signal Voltage (Pins 1 and 2) +3.0 Vdc

Power Supply Current 50 mA
Power Dissipation (Package Limitation)

Plastic Packages 625 mwW

Derate above T = +25°C 5.0 mW/°C
Operating Temp Range (Ambient) -20 to +75 oc
Storage Temperature Range -65 to +150 oc

Maximum Ratings as defined in MIL-S-19500, Appendix A.

ELECTRICAL CHARACTERISTICS (V* = 24 Vdc, Ta = +25°C unless otherwise noted)

Characteristic Pin Min Typ Max Unit
Regulated Voltage 5 10.3 11 12.2 Vdc
DC Supply Current (V* = 9 Vdc, Rg = 0) 5 10 16 24 mA
Quiescent Output Voltage 12 - 5.1 - Vdc

DYNAMIC CHARACTERISTICS (V* = 24 Vdc, T = +25°C unless otherwise noted)
| Characteristic [ min [ 1o | max [ unit |

IF AMPLIFIER AND DETECTOR
fo = 4.5 MHz, Af =126 kHz

AM Rejection* (Vij, = 10 mV [rms}) 40 51 - dB

Input Limiting Threshold Voltage = 200 400 #V(rms)
Recovered Audio Output Voltage (Vjp = 10 mV{rms]) 0.5 0.70 - V(rms)
Output Distortion (Vjs = 10 mV [rms] ) - 0.4 2.0 %
fo =5.5 MHz, Af =+50 kHz
AM Rejection* (V'm =10 mV [rms]) 40 53 — dB
input Limiting Threshold Voltage — 200 400 uV(rms)
Recovered Audio Output Voltage (Vijp = 10 mV [rms] ) 0.5 0.91 - V(rms)
Output Distortion (Vip = 10 mV [rms]) — 0.9 — %
Input Impedance Components (f = 4.5 MHz, measurement between pins 1 and 2)
Parallel Input Resistance - 17 - k2
Parallel Input Capaci - 4.0 - pF
Output Impedance Components (f = 4.5 MHz, measurement between pin 9 and GND)
Parallel Output Resistance - 3.25 - k2
Parallel Output Capacitance — 3.6 — pF
Output Resistance, Detector
Pin 7 - 75 - ke
Pin 8 — 250 — Q
ATTENUATOR
VolumeReduction Range (See Figure 8) 60 - - dB
(dc Volume Control = o0)
Maximum Undesirable Signal (See Note 1) - 0.07 1.0 mv
(dc Volume Control = o)
AUDIO AMPLIFIER
Voltage Gain 17.6 20 - dB
(Vin = 0.1 Virms), f = 400 Hz)
Total Harmonic Distortion - 2.0 - %
(Vo = 2.0 V(rms), f = 400 Hz)
Output Voltage 2.0 3.0 - V(rms)
(THD = 5%, f = 400 Hz)
Input Resistance (f = 400 Hz) - 70 - kQ
Output Resistance (f = 400 Hz) - 270 - Q

*100% FM, 30% AM Modulation.
Note 1. Undesirable signal is measured at pin 8 when volume control is set for minimum output.
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MC 1358 (continued)

TYPICAL CHARACTERISTICS
(V¥ =24V, Tp = +25°C unless otherwise noted)

(fo = 4.5 MHz)

FIGURE 2 — AM REJECTION
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(fo = 5.5 MHz)
FIGURE 3 — AM REJECTION
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MC 1358 (continued)

TYPICAL CHARACTERISTICS (continued)

FIGURE 8 — GAIN REDUCTION OF ATTENUATOR’
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TYPE 60EA
OR EQUIVALENT) WAVE ANALYZER
= (HEWLETT-PACKARD
& TYPE 302A
0.1 4F OR EQUIVALENT)
UNIVERTER
(BOONTON
TYPE 201H
OR EQUIVALENT) DISTORTION
v ANALYZER
GENERATOR 01uf SACKATD.
e 5
OR EQUIVALENT) L 4 1,"” 3_:'2 *F | eauatenn
LT=10-18,8 - -
Quniosded) >50 Ping 11,12, 13, 14 no connection.
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FIGURE 9 — AUDIO AMPLIFIER THD
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FIGURE 11 — IF FREQUENCY RESPONSE TEST CIRCUIT

AFGENERATOR | o14F =
(HEWLETT-PACKARD 1L
TYPE 606A LY
OR EQUIVALENT) RF VOLTMETER
5 (BOONTON TYPE 91.C
OR EQUIVALENT)

T 1

Pins6,7,8,10,11,12,13, 14 no connection.

FIGURE 13 — AUDIO VOLTAGE

GAIN,

AUDIO THD TEST CIRCUIT

AUDIO GENERATOR
(HEATH TYPE 1672
OR EQUIVALENT)

DISTORTION
ANALYZER
EWLETT-
PACKARD
TYPE 334A

OR
EQUIVALENT)

RMS VOLTMETER
(BALLANTINE

TYPE 320
OR EQUIVALENT)




MC 1358 (continued)

FIGURE 14 — CIRCUIT SCHEMATIC

ELECTRONIC ATTENUATOR BUFFER
REGULATED POWER SUPPLY 40 DC VOLUME @ CONTROL 7Q DE-EMPHASIS 5QVt
s — s e . s : - e

08
DID
TPUT
GN
3

AUDIO Q14 ) = TONEO13 = AUDIO_ 012 DETECTOR
INPUT CONTROL QuTPUT

AUDIO AMPLIFIER

FIGURE 15 — ALTERNATE APPLICATION CIRCUIT

0.1 uF AR DC VOLUME CONTROL
0k
01uF =
0.014F
INPUT L g
51 169
<
0.1 ufF AR
L1=10-16 4H |
Q{unloaded >50) ~ 12 pF

Pins 11, 12,-13, 14 no connac;nn.

Pins 11, 12, 13, 14 no connection,
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MC 1358 (continued)

FIGURE 16 —MC1358/MC1316 PRINTED CIRCUIT BOARD

COPPER SIDE

TOP VIEW

OUTLINE DIMENSIONS

See Figure 15 for component values.
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