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LINEAR

INTEGRATED CIRCUITS

DATA BOOK

Linear Integrated Circuits have achieved a level of maturity which now rivals that of
their digital counterparts. In all market categories and for a wide variety of applications
functions, linear ICs are serving the needs of equipment manufacturers to reduce cost
and improve equipment form,factor and reliability.

They’ve matured, too, from the standpoint of availability. The number of off-the-
shelf linear circuits and their varying capabilities makes them highly useful as building
blocks for system design. Moreover, the now-prevalent practice of second sourcing
assures competitive pricing and quantity delivery.

The Motorola Semiconductor Products Division has been in the forefront of linear IC
development since the inception of integrated circuit technology. This Linear Integrated
Circuit Data Book, therefore, contains data sheets for one of the largest selections of
linear ICs in the industry. Included are devices that were developed by the various
Motorola R&D groups, as well as an extensive second-source inventory of the most popular
circuits developed elsewhere. In addition, some of the linear ICs available as packaged
units are also sold in the form of unencapsulated “chips”, encompassing conventional
chips (MCC prefix), beam-lead chips (MCBC prefix) and flip-chips (MCCF prefix). The
chips described by data sheets included in this book are available as standard, off-the-shelf
product. Other Motorola manufactured linear circuits can be obtained as conventional
chips (designed for conventional wire bonding) on special-order.

For easy reference, the data sheets in this book are in alpha-numeric sequence, without
regard as to product category or applications. However, to provide the user with a quick
overview of Motorola’s complete line of standard linear ICs, the General Information
section (Section I) contains a number of selector guides in which the total line has been
split up into market and functional divisions. This provides a quick comparison of simi-
lar devices, spelling out the most significant differences. Other useful data included in
the General Information section consists of cross-reference tables of second-source devices
and other product-related information.

The information in this book has been carefully checked and is believed to be reliable;
however, no responsibility is assumed for inaccuracies. Furthermore, this information
does not convey to the purchaser of microelectronic devices any license under the patent
rights of any manufacturer.

Second Edition
December, 1972

©MOTOROLA INC., 1972



The following are trademarks of Motorola Inc.:
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LINEAR INTEGRATED CIRCUITS
MASTER INDEX

Selector Guide
(Section 3) or
Circuit Previews | Data Sheet
Device Type (Section 4) Page No.
Number Circuit Function Description Page No. (Section 7)
MC1303 Dual Stereo Preamplifier 3-14 71
MC1304 FM Multiplex Stereo Demodulator 3-14 7-5
MC1305 FM Multiplex Stereo Demodulator 3-14 75
MC1306 1/2-Watt Audio Amplifier 3-14 79
MC1307 FM Multiplex Stereo Demodulator 3-14 7-14
MC1310 Stereo Demodulator 3-14 7-18
MC1311 FM Stereo Demodulator 4-4 —
MC1312 Four-Channel SQf Decoder 3-14 7-22
MC1313 Four-Channel SQ Decoder 3-14 722
MC1314 CBS SQ Logic Circuit 4-4 —
MC1315 CBS SQ Logic Circuit 44 -
MC1326 Dual Doubly Balanced Chroma Demodulator with RGB 3-13 7-25
Output Matrix
MC1327 Dual Double Balanced Chroma Demodulator with RGB 3-13 7-31
Output Matrix and PAL Switch
MC1328 Dual Doubly Balanced Chroma Demodulator 3-13 7-35
MC1330 Low-Level Video Detector 3-13 7-40
MC1339 Dual Low-Noise Stereo Preamplifier 3-14 7-44
MC1344 TV Signal Processor 4-3 -
MC1345 TV Signal Processor 3-13 7-49
MC1349 IF Amplifier 3-13 7-55
MC1350  |IF Amplifier 3-13,3-14 7-60
MC1351 TV Sound Circuit 3-13 7-64
MC1352 TV Video IF Amplifier 3-13 7-68
MC1353 TV Video IF Amplifier ) 3-13 7-68
MC1355 Limiting FM IF Amplifier 3-14 7-74
MC1357 |F Amplifier and Quadrature Detector 3-13, 3-14 7-78
MC1358 TV Sound IF Amplifier 3-13 7-84
MC1359 TV Sound System 4-3 —
MC1364 Automatic Frequency Control 3-13 7-89
MC1370 TV Chroma Subcarrier Regenerator 3-13 793
MC1371 TV Chroma IF Amplifier 3-13 7-99
MC1375 FM IF Circuit 44 -
MC1391 TV Horizontal Processor 4-3 -
MC1398 TV Color Processing Circuit 3-13 7-104
MC1406 Six-Bit Multiplying Digital-to-Analog Converter 38 7-126
MC1410 Video Amplifier 311 7-138
MC1414 Dual Differential Comparator 38 7-110
MC1420 Operational Amplifier 3-1 7-140
MC1430 Operational Amplifier 3-1 7-150
MC1431 Operational Amplifier 3-1 7-150
MC1433 Operational Amplifier 31 7-154
MC1435 Dual Operational Amplifier 32 7-159
MC1436 Operational Amplifier 3-1 7-164
MC1436C |Operational Amplifier 31 7-164
MC1437 Operational Amplifier 32 7-168

F Trademark of Columbia Broadcasting Systems, Inc.
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MASTER INDEX (continued)

Selector Guide
(Section 3) or

Circuit Previews | Data Sheet
Device Type (Section 4) Page No.
Number Circuit Function Description Page No. (Section 7)

MC1438 Power Booster 32 7-172
MC1439 Operational Amplifier 3-1 7-178
MC1440 Core-Memory Sense Amplifier 34 7-186
MC1441 Sense Amplifier 34 7-190
MC1444 AC-Coupled 4-Channel Sense Amplifier 34 7-205
MC1445 Wideband Amplifier 3-11 7-213
MC1446 Plated-Wire Sense Amplifier 3-4 7-219
MC1454 1-Watt Power Amplifier 312 7-239
MC1456 Operational Amplifier 3-1 7-243
MC1456C |Operational Amplifier 31 7-243
MC1458 Operational Amplifier 32 7-249
MC1458C |Operational Amplifier 3-2 7-249
MC1460 Positive Voltage Regulator 39 7-253
MC1461 Positive Voltage Regulator 39 7-253
MC1463 Negative Voltage Regulator 3-10 7-265
MC1466 Voltage and Current Regulator 3-10 7-281
MC1468 Dual +15-Volt Tracking Regulator 3-10 7-291
MC1469 Positive Voltage Regulator 39 7-297
MC1488 Quad MDTL Line Driver 35 7-114
MC1489 Quad MDTL Line Receivers 37 7-120
MC1489A |Quad MDTL Line Receivers 37 7-120
MC1494 Four-Quadrant Multiplier 3-12 7-362
MC1495 Four-Quadrant Multiplier 3-12 7-376
MC1496 Balanced Modulator-Demodulator 3-12 7-392
MC1504 Quad Current Switch 45 -
MC1506 Six-Bit Multiplying Digital-to-Analog Converter 38 7-126
MC1507 A-to-D Converter Subsystem 45 —
MC1508 Eight-Bit D-to-A Converter 45 —
MC1510 Video Amplifier 3-11 7-138
MC1514 Dual Differential Comparator 38 7-142
MC1520 Operational Amplifier 3-1 7-146
MC1530 Operational Amplifier 3-1 7-150
MC1531 Operational Amplifier 31 7-150
MC1533 Operational Amplifier 3-1 7-154
MC1535 Dual Operational Amplifier 32 7-159
MC1536 Operational Amplifier 31 7-164
MC1537 Operational Amplifier 32 7-168
MC1538 Power Booster 32 7-172
MC1539 Operational Amplifier 3-1 7-178
MC1540 Core-Memory Sense Amplifier 34 7-186
MC1541 Sense Amplifier 34 7-190
MC1543 Dual Sense Amplifier 34 7-198
MC1544 AC-Coupled 4-Channel Sense Amplifier 34 7-205
MC1545 Wideband Amplifier 3-11 7-213
MC1546 Plated-Wire Sense Amplifier 34 7-219
MC1550 RF-IF Amplifier 3-1 7-229
MC1552 Video Amplifier 3-11 7-235
MC1553 Video Amplifier 3-11 7-235
MC1554 1-Watt Power Amplifier 313 7-239
MC1555 Adjustable Timer 4-2 —
MC1556 Operational Amplifier 3-1 7-243
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MASTER INDEX (continued)

Selector Guide
(Section 3) or
Circuit Previews | Data Sheet
Device Type (Section 4) Page No.
Number Circuit Function Description Page No. (Section 7)
MC1558 Operational Amplifier 32 7-249
MC1560 Positive Voltage Regulator 39 7-253
MC1561 Positive Voltage Regulator 39 7-253
MC1563 Negative Voltage Regulator 3-10 7-265
MC1566 Voltage and Current Regulator 3-10 7-281
MC1568 Dual +15-Volt Tracking Regulator 3-10 7-291
MC1569 Positive Voltage Regulator 39 7-297
MC1580 Dual Line Driver Receiver 35, 3-7 7-317
MC1581 Dual MECL Line Receiver 3-7 7-325
MC1582 Dual MDTL, MTTL Line Driver 35 7-331
MC1583 Dual Saturated Logic Receiver 3-7 7-337
MC1584 Dual MDTL, MTTL Receiver 3-7 7-344
MC1585 Dual MOS Clock Driver 3-6 7-351
MC1590 Wideband Amplifier with AGC 3-11 7-356
MC1594 Four-Quadrant Multiplier 3-12 7-362
MC1595 Four-Quadrant Multiplier 3-12 7-376
MC1596 Balanced Modulator-Demodulator 3-12 7-392
MC1709 Operational Amplifier 31 7-402
MC1709C |Operational Amplifier 341 7-402
MC1710 Differential Comparator 338 7-406
MC1710C |Differential Comparator 38 7-410
MC1711 Dual Differential Comparators 38 7-412
MC1711C Dual Differential Comparators 38 7-416
MC1712 Wideband DC Amplifier 31 7-420
MC1712C |Wideband DC Amplifier 3-1 7-420
MC1723 Positive Voltage Regulator 39 7-424
MC1723C [Positive Voltage Regulator 39 7-424
MC1733 Differential Video Amplifier 3-11 7-430
MC1733C |Differential Video Amplifier 3-11 7-430
MC1741 Operational Amplifier 3-1 7-436
MC1741C  |Operational Amplifier 3-1 7-436
MC1741S Operational Amplifier 4-2 -
MC1747 Dual Operational Amplifier 32 7-440
MC1747C Dual Operational Amplifier 32 7-440
MC1748 Operational Amplifier 31 7-444
MC1748C |Operational Amplifier 3-1 7-444
MC1776 Programmable Low-Power Operational Amplifier 4-2 -
MC3301 Quad Operational Amplifier 3-2,3-14 7-446
MC3302 Quad Comparator 38,3-14 7-454
MC3401 Quad Operational Amplifier 32 7-456
MC5528 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-3 7-464
MC5529 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-3 7-464
MC5534 Dual Sense Amplifiers with Inverted Outputs 33 7-467
MC5535 Dual Sense Amplifiers with Inverted Outputs 33 7-467
MC5538 Dual High-Speed Sense Amplifier with Preamplifier Test Points 33 7-470
and Inverted Outputs
MC5539 Dual High-Speed Sense Amplifier with Preamplifier Test Points 33 7-470
and Inverted QOutputs

MC7520 Dual Sense Amplifiers 3-3 7-473
MC7521 Dual Sense Amplifiers 3-3 7-473
MC7522 Dual Sense Amplifiers 3-3 7-473
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MASTER INDEX (continued)

Selector Guide
(Section 3) or
Circuit Previews | Data Sheet
Device Type (Section 4) Page No.
Number Circuit Function Description Page No. (Section 7)
MC7523 Dual Sense Amplifiers 33 7-473
MC7524 Dual Sense Amplifiers 3-3 7-476
MC7525 Dual Sense Amplifiers - 33 7-476
MC7528 Dual High-Speed Sense Amplifier with Preamplifier Test Points 33 7464
MC7529 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-3 7-464
MC7534 Dual Sense Amplifiers with Inverted Outputs 3-3 7-467
MC7535 Dual Sense Amplifiers with Inverted Outputs 3-3 7-467
MC7538 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-3 7-470
and Inverted Outputs
MC7539 Dual High-Speed Sense Amplifier with Preamplifier Test Points 33 7-470
and Inverted Qutputs

MC7805C |Positive Voltage Regulator 39 -
MC7806C# |Positive Voltage Regulator 39 -
MC7808C# |Positive Voltage Regulator 39 —
MC7812C# |Positive Voltage Regulator 39 -
MC7815C+ [Positive Voltage Regulator 39 -
MC7818Ci |Positive Voltage Regulator 39 -
MC7824C# |Positive Voltage Regulator 39 -
MC55107 Dual Line Receivers 37 7-478
MC55108 Dual Line Receivers 37 7-478
MC55109 Dual Line Drivers 35 7-483
MC55110 Dual Line Drivers 35 7-483
MC55325 Dual Memory Driver 3-6 7-490
MC75107 Dual Line Receivers 37 7-478
MC75108 Dual Line Receivers 3-7 7-478
MC75109 |Dual Line Drivers 35 7-483
MC75110 Dual Line Drivers 36 7-483
MC75113 Differential Party-Line Driver 356 7-492
MC75325 Dual Memory Driver 3-6 7-490
MC75450 Dual Peripheral Driver 36 7-496
MC75451 Dual Peripheral Driver 3-6 7-501
MC75452 Dual Peripheral Driver, Positive NAND 4-6 -
MC75453 Dual Peripheral Driver, Positive OR 4-6 —
MC75454 Dual Peripheral Driver, Positive NOR 4-6 -
MC75491 MOS-to-VLED Segment and Digit Quad Driver 4-6 -
MC75492 MOS-to-VLED Segment and Digit Hex Driver 4-6 -
MCB1709 |Operational Amplifier (encapsulated Beam-Lead) 3-1 7-504
MCB1710 |Differential Comparator (encapsulated Beam-Lead) 38 7-508
MCB1723 | Voltage Regulator (encapsulated Beam-Lead) 39 7510
MCB1741 Operational Amplifier (encapsulated Beam-Lead) 31 7-512
MCB1748 |Operational Amplifier (encapsulated Beam-Lead) 31 7-516
MCBC1709 |Operational Amplifier (non-encapsulated Beam-Lead) 31 7-504
MCBC1710 |Differential Comparator (non-encapsulated Beam-Lead) 38 7-508
MCBC1723 |Voltage Regulator (non-encapsulated Beam-Lead) 39 7-510
MCBC1741 |Operational Amplifier (non-encapsulated Beam-Lead) 31 7-512
MCBC1748 |Operational Amplifier (non-encapsulated Beam-Lead) 3-1 7-516
MCC1436 |Operational Amplifier (Chip) 3-1 7-518
MCC1439 |Operational Amplifier (Chip) 31 7-520
MCC1458 |Dual Operational Amplifier (Chip) 31 7-522
MCC1463 |Negative Voltage Regulator (Chip) 3-10 7-524
MCC1469 |Positive Voltage Regulator (Chip) 39 7-526

fFor complete Data Sheet information please contact your Motorola distributor or salesman.
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MASTER INDEX (continued)

Selector Guide
(Section 3) or
Circuit Previews | Data Sheet
Device Type (Section 4) Page No.
Number Circuit Function Description Page No. (Section 7)

MCC1495  |Four-Quadrant Multiplier (Chip) 3-12 7-528
MCC1536 |Operational Amplifier (Chip) 3-1 7-518
MCC1539 |Operational Amplifier (Chip) 3-1 7-520
MCC1558 |Dual Operational Amplifier (Chip) 31 7-522
MCC1563 |Negative Voltage Regulator (Chip) 3-10 7-524
MCC1569 |Positive Voltage Regulator (Chip) 39 7-526
MCC1595 |Four-Quadrant Multiplier (Chip) 3-12 7-528
MCC1709 |Operational Amplifier (Chip) 3-1 7-530
MCC1709C |Operational Amplifier (Chip) 3-1 7-530
MCC1710 |Differential Comparator (Chip) 3-8 7-532
MCC1710C |Differential Comparator (Chip) 3-8 7-632
MCC1711  [Dual Differential Comparator (Chip) 38 7-534
MCC1711C |Dual Differential Comparators (Chip) 3-8 7-534
MCC1723 |Positive Voltage Regulator (Chip) 39 7-536
MCC1723C |[Positive Voltage Regulator (Chip) 39 7-536
MCC1741 |Operational Amplifier (Chip) 3-1 7-538
MCC1741C |Operational Amplifier (Chip) 3-1 7-538
MCC1748 [Operational Amplifier (Chip) 3-1 7-540
MCC1748C |Operational Amplifier (Chip) 3-1 7-540
MCCF 1458 |Operational Amplifier (Flip-Chip) 3-2 7-542
MCCF 1558 |Operational Amplifier (Flip-Chip) 3-2 7-542
MCCF 1709 |Operational Amplifier (Flip-Chip) 3-1 7-544
MCCF 1709C|Operational Amplifier (Flip-Chip) 3-1 7-544
MCCF1741 |Operational Amplifier (Flip-Chip) 3-1 7-546
MCCF 1741C|Operational Amplifier (Flip-Chip) 3-1 7-546
MCH2005 |Darlington Power Driver 3-12 -
MCH2870C [Power Operational Amplifier 32 7-548
MCH2870M |Power Operational Amplifier 32 7-548
MCH2890 |Dual Power Driver 3-12 7-554
MFC4000B |%-Watt Audio Amplifier 3-14 7-558
MFC4010A |Wideband Amplifier 3-14 7-561
MFC4040 |Single Toggle Flip-Flop 3-15 7-565
MFC4050 |Audio Driver 3-14 7-567
MFC4060A |Voltage Regulator 39 7-570
MFC4062A |Voltage Regulator 39 7-570
MFC4063A |Voltage Regulator 39 7-570
MFC4064A |[Voltage Regulator 39 7-570
MFC6010 [FM IF Amplifier 3-14 7-572
MFC6020 |Dual Toggle Flip-Flop 3-15 7576
MFCB6030A |Voltage Regulator 39 7-578
MFCB6032A |Voltage Regulator 39 7-578
MFCG6033A |Voltage Regulator 39 7-578
MFC6034A |Voltage Regulator 39 7-578
MFC6040 |Electronic Attenuator 3-15 7-582
MFC6050 |Dual Toggle Flip-Flop with Reset 3-15 7-585
MFC6060 |3-lnput AND Gate 3-15 7-587
MFC6070 |Audio Power Amplifier 3-14 7-589
.MFC6080 [R-S Flip-Flop 3-15 7-595
MFC8000 |Dual Differential Amplifier - 7-597
MFC8001 Dual Differential Amplifier — 7-597
MFC8002 |Dual Differential Amplifier - 7-597




MASTER INDEX (continued)

Selector Guide
(Section 3) or

Circuit Previews | Data Sheet
Device Type (Section 4) Page No.
Number Circuit Function Description Page No. (Section 7)
MFC8010 |Audio Power Amplifier 3-14 7-599
MFC8020A |Class B Audio Driver 3-14 7-602
MFC8021A [Class B Audio Driver 3-14 7-602
MFC8022A |Class B Audio Driver 3-14 7-602
MFC8030 |Differential Cascode Amplifier - 7-606
MFC8040 |Audio Preamplifier 3-14 7-608
MFC8050 |J-K Flip-Flop 3-15 7-611
MFC8070 |Zero Voltage Switch 3-12 7-613
MFC9020 |Audio Amplifier 3-14 7-617
MHP401 MOS Clock Driver 36 7-621
MLM101A |Operational Amplifier 31 7-624
MLM104 Negative Voltage Regulator 3-10 7-626
MLM105 Positive Voltage Regulator 39 7-628
MLM107 Operational Amplifier 31 7-630
MLM108A |Operational Amplifiers 4-2 -
Series
MLM109K | Voltage Regulator 39 7-632
MLM111 Voltage Comparators 4-6 -
Series

MLM201A |Operational Amplifier 31 7-624
MLM204 Negative Voltage Regulator 3-10 7-626
MLM205 Positive Voltage Regulator 39 7-628
MLM207 Operational Amplifier 3-1 7-630
MLM209K [Voltage Regulator 39 7-632
MLM210 Operational Amplifier 31 7-634
MLM301A |Operational Amplifier 31 7-624
MLM304 Negative Voltage Regulator 3-10 7-626
MLM305 Positive Voltage Regulator 39 7-628
MLM307 Operational Amplifier 3-1 7-630
MLM309K | Voltage Regulator 39 7-632
MLM310 Operational Amplifier 37 7-634
MMH0026 |Dual MOS Clock Driver 4-6 -
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UNDERSTANDING MOTOROLA'S DEVICE NUMBERING SYSTEM

A great deal of information is given in the device number on Motorola ICs. This section will
present the meanings of the prefixes, numbers and suffixes used to designate Motorola linear ICs.
Normally the package style and operating temperature range may be obtained from the device
number.

Although there are exceptions to many of the codes listed below, these codes are generally true
and can provide the user with pertinent information on the particular device type.

Prefix

MC Packaged Integrated Circuits
MCC  Unencapsulated Integrated Circuit chips

MFC Low cost Integrated Circuits packaged in Motorola‘s unique “‘Functional Circuits’’ plastic :
package. (Package suffix not used in this device series.)

MCBC Beam-lead Integrated Circuit chips

MCB  Packaged Beam-lead Integrated Circuits. (Followed by F suffix when in flat pack.)
MCCF  Flip-Chip Linear Integrated Circuits

MLM  Pin-for-pin equivalent to Linear Integrated Circuits made by National Semiconductor
MCH  Hybrid Integrated Circuit in hermetic package

MHP Hybrid Integrated Circuit in plastic package

Body Number for Motorola Proprietary Devices

1500-1599 Military temperature grade (-55 to +125°C) Linear ICs

1400-1499 Equivalent to devices above but with Industrial temperature range (0 to +70°C)
3400-3399

1300-1399 Linear ICs aimed at the Consumer industry
3300-3399

Package Suffix

-

Ceramic dual in-line case (14 or 16 pin)
Metal can package (TO-5 types)

Metal power package (TO-66 type)
Metal power package (TO-3 type)

Flat package

.M A T O

Plastic package

P1,P2 Used when an IC is available in more than one plastic package. i.e. P1 = 8 lead plastic
DIP, P2 = 14 pin plastic DIP

PQ ICs packaged in staggered-lead plastic DIP packages (Consumer device types only)

C Designates limited temperature, or limited performance device. Followed by package
designation suffix, i.e. MC1709CL

A Designates improved or modified IC type, followed by package suffix, i.e. MC1489AL.
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..A small cross-section of new
and/or unique devices from Motorola’s
extensive linear IC product lines that
merit special attention.




Linear IC Highlights (continued)

OPERATIONAL AMPLIFIERS

The operational amplifier has always been the most popular and versatile Linear IC type. Op
amps have found wide usage in control circuitry, signal processing equipment, active filters for
communications systems, Modems, and many other types of equipment. With the addition of a
few external components, this basic feedback type amplifier can be transformed into a multitude
of functions ranging from summing amplifiers and simple inverters to integrating amplifiers and

Sample and Hold circuits.

Motorola offers a broad line of op amp types. Both proprietary and popular industry-standard
types are covered. The range of high precision to low cost plastic-packaged multiple op amps is
spanned by over 45 device types. Two representative devices are discussed here. An overview of

the entire line appears on page 3-1.

HIGH IMPEDANCE BRIDGE AMPLIFIER

MC1556

10k

MC1556

?u

Precision Op Amp (MC1556/1456)

When very high source impedance and high slew
rate requirements must be met with an op amp, the
MC1556 is a logical choice. This advanced op amp
uses super-beta bipolar input transistors to
dramatically reduce input bias current (15 mA
max). In the past, these low current ratings could
be achieved only through the use of field-effect
transistors at the input. However, unlike FET input
op amps, the super-beta approach does not require
that offset voltage drift with temperature be
compromised to obtain the low bias currents.

Other features of the MC1556 include a large

MV

100k

NULL
ADJUST

power bandwidth of 40 kHz typical, a typical
voltage gain of 200,000, low power consumption
of 45 mW max, offset-voltage zeroing capability,
and output short-circuit and input overvoltage
protection. Unity gain slew rate is 2.5 V/us and
input offset voltage is 2.0 mV.

Applications include summing, high-impedance
bridge, and logarithmic amplifiers. The MC1556
can also be used as a high input-impedance,
high-speed voltage follower. In this application, the
device shows high tolerance to common-mode
voltages at its input, and has a well-balanced
large-signal response.



Linear IC Highlights (continued)

BASIC BANDPASS AND NOTCH FILTER

R1
Vin Cx 10 Tgp
p—V\—4¢
R2

390 k
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390 k 8
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13 9
O

O 14
390 k

2(R1|[R3)

Tgp = Center Frequency Gain
TN = Passband Notch Gain

R3=Ty R2

Lowest Cost Quad Op Amp (MC3301/3401)

At a time when ultra-performance op amps for
specialized applications make up the majority of
new introductions, a need exists for a low cost,
modest performance op amp for industrial and
automotive uses. The MC3301/MC3401 provides
four such amplifiers in a single plastic package and
at cost of less than a dollar in 100-up quantities.
The new device is intended for use in industrial
control systems and active filters in communica-
tion systems. It operates from the power supply

NOTCH

voltages commonly available in these systems.
Specifically, the device can be used with 4 to 28
Vdc power supplies without the common mode
input voltage problems usually encountered when
conventional op amps are operated from a single
power supply. Output voltage swing is approxi-
mately one volt less than the power supply voltage,
while channel separation between the individual
amplifiers within a package is 65 dB at 1 kHz.

A number of common applications such as logic
gates, differentiators, flip-flops, and multivibrators
are given on the device data sheets.




Linear IC Highlights (continued)

VOLTAGE REGULATORS

The sensitivity of semiconductor devices to voltage and temperature changes makes the voltage
regulator circuit an important integral part of many critical systems and subsystems. Today’s
designer has considereable choice in integrated regulators, with a variety of characteristics,
capabilities, and prices. The integrated circuit voltage regulator offers ease of design, simplified
assembly and improved performances over discrete transistor designs. Motorola offers a series of IC
voltage regulators with a variety of specifications, see page 3-10. Highlighted here are two circuits

that merit special attention.

BASIC 50-mA REGULATOR

INPUT () 4(7) 5(8)  INPUT ()
vee VEE
3(5) 6(10)
vg* Vg~
: Rsc* RSC™ <
2(4) |gpnge  SENSE[ 701
r—o1 6ND (=) Oo———¢

COMPEN (-) 10+ g | COMPEN(+)
Y (MY 12)
c1 )
1500 pF T T 1500 pF

e ¥
o @ 1.0 uF L 1.0 uF ‘-VU
+15vde  C3 = €4  _15Vvdc

Op Amp Companion

Most | C operational amplifiers and analog multi-
pliers require symmetrical £15 V power supplies.
Although a multitude of low-cost IC op amps are
now available, the new MC1568 is one of the first
low-cost |C voltage regulators specifically designed
to supply the required symmetrical voltages. This
monolithic dual tracking regulator is preset for
+15 V (within £200 mV) although it may be pro-
grammed to outputs of +14.5 V through +20 V by
adding two suitable external resistors. At £15 V,
the absolute value of output voltages agree within
a maximum of 1%.

Thus the designer needs only one IC package, a
few passive components (no precision resistors)
and a transformer-rectifier assembly capable of
providing between +17 and +30 V to obtain the
+15 V power source for control circuitry. Without
external current boosting transistors, this regulator
can provide output currents up to 100 mA,
sufficient for most op amp applications. The device
features remote sensing and externally adjustable
current limiting.

Unique ““Floating’’ Regulator

While most IC voltage regulators are limited to
output voltages less than 50 V and output currents
below a few amperes, the MC1566 uses a unique
approach that has virtually no limits in the range of
practical applications.

The regulator is designed to control an external
power transistor and will operate at any voltage or
current level that the power transistor can handle.
In addition, performance is on the level of
laboratory-type supplies.

Some of the features of the circuit include:
voltage and/or current adjustable to zero, auto-
matic crossover (goes from constant voltage to
constant current regulation — not just current
limiting), remote sensing, remote programming,
line voltage regulation of 0.01% + 1 mV, load
voltage regulation 0.01% + 1 mV, current
regulation 0.1% + 1 mA, and a temperature
coefficient that is typically 0.004%/°C.

The high voltage capability is due to the
“floating’’ nature of the circuit, with operating
voltage for the circuit obtained from a separate,
isolated supply (about 25 Vdc). Voltage regulation
is accomplished by comparing the power output
voltage to a reference voltage generated by passing

0-TO-250 VDC, 0.1-AMPERE REGULATOR

1N4005 OR EQUIV

1 5 MJIE340 OR EQUIV
,._l_o, 15 +275 Vde
1 L
01 5 12k b= Sk
uF 54 M3
13 MC1466 240pF B
25 Vdc MC1566 " 10k
l o
7 10
-o—of N4001
orequvY 25
siS aé 90 20 12
o 85k 18k 500 o
184001 v,
300k OR EQUIV WFSR RS e
e
lal L 1

an adjustable current through a voltage-setting
resistor. Since the entire output voltage is
compared to the reference voltage, the MC1566L
always operates at maximum loop gain, establish-
ing excellent regulation over the entire voltage
range.

Since the series pass transistor is external to the
integrated circuit, power dissipation of the IC is
constant, preventing degradation of regulation due
to heating.



Linear IC Highlights (continued)

ENTERTAINMENT CIRCUITS

The high-volume, low-cost, and highly specialized requirements of the electronic components
for consumer entertainment equipment matches the capabilities of today’s linear ICs. A great
variety of the necessary functional blocks for television, stereo phonographs, and radio receivers is
now available in low-cost plastic-packaged ICs. The need for improved performance and increased
reliability and, at the same time, for a lower selling price, is met by state-of-the-art monolithic
circuits.

Motorola’s traditional leadership in plastic transistors for the customer electronics industry is
being extended with a complete lineup of low-cost ICs for those functions which can best be
accomplished with monolithic integrated circuits. Both original innovative designs and popular
second-source devices which have been well accepted by the industry are included in this diverse
family of products. Some typical examples are highlighted here.

For Television alone, Motorola offers better than 20 different types of ICs to give the
designer a wide choice of performance levels and partitioning approaches. To aid in the parade
toward fully solid-state sets, Motorola offers ICs for the video |IF amplifier and detector, AFT,
chroma processor and detector, audio stages, and a combination device which supplies AGC, sync
separator and noise-suppression circuitry. Often these ICs permit circuit complexity and
performance which would not be technically and economically practical with discrete
components.

A selector guide to ICs for use in television sets is provided on page 3-13.

10uF 180 120 +18V

— 0002 0.002 uF I :]: 0.002 uF

0.001 uF ——
= TO
—lﬁ 1\ > ViDED
4 3 2 # ! DETECTOR

T

45 MHz
inpuT S50 MC1349P

56 pF

JEG pF
5 6 7 8 =
U.UUZL.DUZ E'—<
5k T uF T uF

~ AGC

An Improved Video |F Amplifier

Packed into a small 8-lead plastic package, the gain, a lower noise figure.and a greater AGC range.
MC1349 is intended for use as the video IF Another circuit improvement permits the MC1349
amplifier in television receivers. To meet the to be used in video amplifiers which use untuned
stringent AGC requirements of video amplifiers input configurations.
imposed by the wide range of television signal The unique design of the new IC permits the
levels in most locations, the device is designed to input amplifier stage to serve both as an IF
provide a minimum AGC range of 80 dB. Other amplifier and as an AGC amplifier for the output
features of the new IC are typical power gain of 60 section.
dB at 45 MHz and a low noise figure of 8.5 dB To provide the user with needed design
measured at 45 MHz and 15 dB of AGC reduction. information, the device data sheet includes

The MC1349 is an improved version of the admittance parameter data for common AM/FM
popular MC1350. The new device offers higher radio and television IF frequencies.
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Linear IC Highlights (continued)

For Audio . ..

Linear ICs are rapidly penetrating the audio amplifier stages of television, radio, and stereo
phonographs. Both low level and power amplifier applications are realizing greater performance
and lower total cost due to the reduced assembly requirements and the ability to use more
complex circuitry with these advanced ICs. A wide range of IC types permits the designer a wide
lattitude of flexibility to create the exact system performance and costs he requires.

New Audio devices include . . .

m  The new MC1339 replacement for the popular 239 type preamplifier has joined the existing
MC 1303 stereo preamp.

®m Power audio amplifiers are presently limited to about two-watt levels, although higher power
units are on the drawing boards.

m  Highlighted below is Motorola’s entry into the Quad-Stereo field. This unit is the first in a series

of four channels ICs. Upcoming quad-stereo products are previewed on page 4-1.
J

4.3k

I F
0 0068"u_.|

LT 0.039 uF
| a6k | 022kF| =

3.6k 0.039uF

0.05 uF T — gﬁ
= 7 5 5 1 2 :,! 2' 1 LCF), An IC for the Quad Sound

The quad sound is the newest trend in audio!
To meet this trend, Motorola has introduced the
MC1312/1313 quadraphonic decoder — the first

MC1312P  MC1313P

8 9 10 11 12 13 14 Rp' IC for the CBS developed SQ matrix system.
0.05 “F\L 4.3k  F—— The device consists of two preamplifiers which
4A'A'a 4 -0 are fed with left total, Ly, and right total, R,
RT T Vv RF’ signals. The preamplifiers each feed two all-pass
K 36k 1~ 0.039 uF networks which are used to generate two LT
0.0068 | uF F signals in quadrature and two R signals in
:l;(ll39 B 077F quadrature. The four signals are matrixed to yield
CEU left front, left back, right front, and right back
43k }-0—'\/\/\:—]6—0 signals (LE, Lg, RE, R).
36k The MC1312 is expected to find wide use in

= low-cost audio equipment and, with the addition
of logic circuitry to enhance quadraphonic
separation, it may be used in even the most
sophisticated ‘‘component type’’ systems. The
MC1313 version is specifically intended for use in
automotive audio equipment.

Vee

2-6



Linear IC Highlights (continued)

For Radio . . ..

Two sections in FM radios have lent themselves well to integration: The IF amplifier and
detector, and the stereo multiplex decoder sections. In both high-quality tuners and in low-priced
table radios, the high performance of these ICs and lower assembly costs they make possible,
permit more efficient designs.

Specifically highlighted is a new stereo decoder which promises to become the new industry
standard decoder circuit. Other devices for use in both AM and FM radio are listed in the selector

guide on page 3-14.

8y,
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CHANNEL OUTPUT CHANNEL QUTPUT

No coils needed with this Stereo Decoder

The new MC1310 is the second generation
stereo decoder circuit. This decoder provides high
performance, low external parts count and reduced
alignment requirements. It requires no tuned
circuits and only one non-critical adjustment is
necessary after assembly. Until now, IC decoders
usually required three tuned circuits which had to
be adjusted at the factory in each individual stereo
tuner. Performance could be degraded if any one
of the tuned circuits became detuned due to
vibration or component aging. By eliminating the

< <
< < Cc3
o= T

tunable inductors, the new circuit offers a
significant savings in component and assembly
costs and improved long term performance.

The new device makes use of the advanced
phase locked loop principle to lock onto the 19
kHz pilot signal provided by the stereo broadcaster
and to create a signal which is in phase with the
pilot signal and of exactly double the frequency.
This 38 kHz subcarrier is then used to demodulate
the stereo information.

An automatic stereo-mono switching circuit is
provided to disable the decoder during monaural
broadcasts or weak stereo broadcasts. This switch
also controls a lamp driver which employs 6 dB of
hysteresis to avoid flickering of the stereo indicator
lamp due to variations in signal level.

Performance of the new decoder is as good or
better than the usual frequency doubler type of
stereo demodulators. Stereo separation is 40 dB at
1 kHz with total harmonic distortion at typically
0.3% for a 560 mV level of composite input.



Linear IC Highlights (continued)

INTERFACE CIRCUITS

Interface circuits is the name applied to devices that operate with both linear signals and digital
logic levels. Most have both linear and digital properties. Examples of interface circuits are D/A
and A/D converters, memory sense amplifiers, comparators, and line driver and receivers.

The rapidly expanding fields of data communications and digital instrumentation make wide
use of these interface devices. Line drivers, and receiver, for example, are used whenever data must
be transmitted over long distances in a computer or piece of peripheral equipment. Also, the
industry standard MC1488-89 devices provide the level translation between a Modem and a
computer terminal in accordance with the EIA RS-232C specifications. Likewise comparators are
used as voltage level detectors in control and instrumentation applications.

Motorola offers a broad line of interface circuits. Two of the newest interface devices are
discussed below while the complete lineup is outlined beginning on page 3-3.

New Line Driver for Computer Systems

The MC75113 was primarily designed to be
used for transmitting data at high speeds over long
distances in systems where numerous drivers and
receivers share a common twisted-pair line in a
“’Party-Line’” mode.

The device provides two output currents of
equal but opposite polarities. This technique offers
several advantages over most IC drivers employing
a single polarity output current. With the matched
currents used in the MC75113, both wires in the
twisted pair transmission line carry equal and
opposite currents thereby minimizing cross-talk
radiation. Likewise, the matched currents reduce
ground loop currents which can generate voltages
that reduce the useful common mode range of
drivers and receivers in a system.

This new technique produces twice the
differential voltage at the opposite end of the
transmission line as single-ended drivers of equal

MC75113 MC1583
MC75113 % = = % MC1583
=] smmmen'eses aemmm P
MC75113 i MC1583

output rating, thus promoting reduced data errors
and greater noise immunity.

Specifically, the MC75113 features a TTL
compatible four input OR gate and output currents
of nominally +20 mA.

+15V

+5V

ANALOG

QuTPUT

VOLTAGE
51k

(MSB) ATo—|s5

AZo—6
DIGITAL A3 0ol 7
8
]

INPUTS
Alo—8 mcis06L

A5 0—f
(LsB) ABo—{10 3 4

|

-15V

A Low Cost D/A Converter

Most D/A converters are either hybrid or
modular units. This often prevents them from
selling at a modest price. However, the MC1506,
6-bit converter uses a high-yield monolithic
fabrication technique whereby literally hundreds
of units are built on a single silicon wafer. This
allows the MC1506 to sell for much less than many
comparable units.

The MC1506 uses the popular R-2R resistor
ladder network whose stringent requirements have

prevented their manufacture on the same chip with
the active devices in the past. In order to use
diffused resistors, unique design techniques were
adopted to avoid variations in conversion speed
due to the parasitic capacitances associated with
diffused resistors.

A current mode output was chosen for the IC
converter rather than a voltage mode output to
allow faster conversion speed. Nevertheless, a
voltage output is easily obtained by adding an
external operational amplifier. The device may also
be used as a digitally-controlled attenuator to
produce the product of a digital word and an
analog signal which is applied to the reference
input. This is possible due to the ""multiplying”
nature of the converter.

In particular, the MC1506 features TTL and
DTL compatible inputs and a relative accuracy of
at least 0.78% over a range of -55 to 125°C.
Output current drift is held to about 0.002%/°C
and the output current is 2.0 mA maximum.
Settling time to within 1/2 of the least significant
bit is 200 ns.

Several other products are planned in the A/D,
D/A area. An 8-bit D/A converter and a control
element for use with a D/A converter to produce
an A/D converter are previewed on page 4-5,
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OPERATIONAL AMPLIFIERS

Motorola offers a broad line of operational amplifiers These linear integrated circuits are available as single,
to meet a wide range of usages. From low-cost, industry dual, and quad monolithic devices in a variety of
standard types to high precision circuits the span package styles as well as standard and beam-lead chips.

encompasses a large range of performance capabilities.

OPERATIONAL AMPLIFIERS

Listed in order of increasing input bias current within temperature group. (See reverse side of sheet for dual and quad operational amplifiers and drivers.)

INTERNALLY COMPENSATED

Ui Vio o Avol Vo @ RL &Vcc. VEE fc Wy R
(1A max) | (mV max) | (nA max) | (V/V min) [ (Vg min)  (k$2) (Vdc) | (MHz typ) | (kHz typ) | (V/us typ) Case Type
-55 to +125°C Temperature Range
0.015 4.0 2.0 100,000 12 2.0 15 1.0 40 25 601 MC1556
0.02 50 3.0 100,000 22 5.0 28 1.0 23 2.0 601 MC1536*
0.075 20 10 50,000 10 2.0 *15 1.0 10 0.5 601 MLM107
0.5 5.0 200 50,000 10 2.0 15 1.0 10 0.8 601,606,632,665" * MC1741"* "t
-25 to +85°C Temperature Range
0.003 4.0 - Unity 10 10 15 20 300 30 601 MLM210
0.075 20 10 50,000 10 20 15 1.0 10 05 601 MLM207
0 to +70°C Temperature Range
0.007 75 - Unity 10 10 15 20 300 30 601 MLM310
0.03 10 10 70,000 n 20 15 1.0 40 25 601 MC1456
0.04 10 10 70,000 20 5.0 +28 1.0 23 20 601 MC1436*
0.09 12 30 25,000 10 20 15 1.0 40 25 601 MC1456C
0.09 12 25 50,000 20 5.0 128 1.0 23 20 601 MC1436C
0.25 75 50 25,000 10 2.0 +15 1.0 10 0.57 601 MLM307
05 6.0 200 20000 | 10 20 15 1.0 10 08 | 601,606.626632,646 [ MC1741C"t
NONCOMPENSATED
T Vio o Ayol Vo @ R & Vce, VEe fe BW,, SR
(uA max) | (mV max) | (nA max) | (V/V min) (Vpk min) (k) (Vde) | (MHz typ) | (kHz typ) | (V/us typ) Case Type
-55 to +125°C Temperature Range .
0.075 2.0 10 50,000 10 2.0 *15 1.0 10 05 601 MLM101A
0.15 10 25 2,500 45 10 6.0 20 100 14 6028,606 MC1531
0.5 3.0 60 50,000 10 1.0 *15 20 50 42 601,632 MC1539*
05 5.0 200 50,000 10 2.0 *15 10 10 08 601,606"* MC1748* **
05 5.0 200 25,000 10 20 +15 05 4.0 0.25 601,606,632,665°* MC1709°** T
1.0 5.0 150 40,000 1 2.0 15 0.8 2.0 2.0 6028B,606,632 MC1533
20 10 100 1,000 35 7.0 16.0 10 150 5.0 602A,606 MC1520
5.0 2.0 500 2,500 35 10 +12,-6.0 7.0 10 15 601,606,632 MC1712
10 5.0 2000 4,500 45 1.0 6.0 3.0 100 1.7 602B,606 MC1530
-25 to +75°C Temperature Range .
[[o07s T 20 ] 10 J so000] 10 J20] #=s [ 10 [ 10 J o5 ] 601 [ mm201a ]
0 to +75°C Temperature Range
0.25 75 50 25,000 10 20 +15 1.0 10 05 601,626 MLM301A
03 15 100 1,500 4.0 1.0 16.0 20 100 14 602B,606,646 MC1431
0.5 6.0 200 20,000 10 2.0 *15 1.0 10 038 601 MC1748C*
1.0 75 100 15,000 10 2.0 +15 2.0 50 4.2 601,632,646 MC1439*
15 75 500 15,000 10 2.0 +15 05 4.0 0.25 601,606,626,632,646 | MC1709C*t
20 75 500 30,000 10 2.0 +15 08 2.0 20 602B,606,632,646 MC1433
4.0 15 200 750 3.0 7.0 16.0 10 150 5.0 602A ,606 MC1420
75 5.0 2000 2,000 35 10 +12,-6.0 7.0 10 15 601,606,632 mMc1712C
15 10 4000 3,000 4.0 1.0 6.0 3.0 100 1.7 6028,606,646 MC1430

*Use MCC prefix for nonencapsulated chip.
**Use MCBC prefix for nonencapsulated beam-lead device, use MCB prefix for beam-lead device in flat ceramic package.
tUse MCCF prefix for nonencapsulated flip-chip.

DEFINITIONS
SR Slew Rate @ Unity Gain Ayol Open-Loop Voltage Gain
Vio Input Offset Voltage Vo  Output Voltage Swing
he Input Bias Current fe Unity Gain Crossover Frequency
llo  Input Offset Current BWp Power Bandwidth
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OPERATIONAL AMPLI FIERS (Contlnued)

DUAL OPERATIONAL AMPLIFIFRS

Listed in increasing order of input bias current.

INTERNALLY COMPENSATED

INTEGRATED CIRCUITS

IMIINIEYARRY

[N Vio o Vo @ R &Vcc. VEE fe BW, SR
(1A max) | (mV max) | (nA max) (VN mm) (Vpi min) (k) (Vde)  |(MHz typ) |(kHz typ) [(V/us typ) Case Type
-55 to +125°C Temperature Range : :
05 5.0 200 50,000 10 20 15 1.1 14 08 601,632 MC'I 558 * 1
05 5.0 200 50,000 10 20 15 1.0 10 05 632 MCI 747
0 to +75° C Temperature Range :
05 6.0 200 20,000 10 2.0 15 1.1 14 0.8 601,626,632,646 MC1458* t
05 6.0 200 25,000 10 2.0 15 1.0 10 0.5 632 MC1747C
0.7 10 300 20,000 9.0 2.0 15 14 0.8 601,626,632,646 MC1458C
*Use MCC prefix far nonencapsulated chip.
TUse MCCF prefix for nanencapsulated flip-chip.
NONCOMPENSATED
I8 Vio o vol Vo @ RL & V¢ fe BW, SR
(uA max) [ (mV max) | (nA max) (V/V min) |[(Vgy min)  (k2) (Vdc) {MHz typ) |(kHz typ) [(V/us typ) Case Type
-65 to +125°C Temperature Range : ; L f
0.5 5.0 200 25,000 12 10 15 1.0 30 0.25 632 MC1537
3.0 3.0 300 4,000 25 10 +6.0 1.0 40 0.013 6028B,607,632 MC1535
0 to +75°C Temperature Range : ' R
15 7.5 500 15,000 12 10 15 1.0 3.0 0.25 632,646 MC1437
5.0 5.0 500 3,500 23 10 6.0 1.0 40 0.013 6028B,607,632,646 MC1435
lntemally Compensated
. for automotive applications
UL:] Vio ho Avol Vo @ R &Vcc, VEE fe BWp SR
(1A max) [ (mV max) [(nA max) [{V/V min) (Vg min) (k2) (Vdc)  |(MHz typ) |(kHz (yp) (V/us typ) Case Type
0.3 - - 1,000 10 l 5.0 I +15 4.0 20 0.6 646 MC3301
.. .for industrial applications - ; : ; L i .
o3 [ - T - ] 100 10 Jso] +5 T 50 [ 20 [ o6 ] 646 [ mcasor ]
INTERNALLY COMPENSATED et
T Vio o Ayol Vo @ RL_&Vce. VE fe BWp SR
(uA max) [(mV max) |(nA max) |(V/V min) Vpk min) Q) (Vdc) MHz typ) |(kHz tvpl (V/us typ) |Case Comments Type
-65 to +126°C Temperature Range / ) . :
200 - - 900 12 300 *15 - 1500 75 614 | High current gain (70 dB) MC1538
op ampl power booster
|0 = 300 mA max
05 50 200 50,000 12 300 115 11 12 08 614 | MC1741 with high current [MCH2870M
capability, #£300 mA max
.Oto +75°C Temperature Range 3
300 - - 850 n 300 15 - 1500 75 614 | High current gain (70 dB) MC1438
op ampl power booster,
10 = 300 mA max
05 6.0 200 20,000 1" 300 15 11 12 08 614 | MC1741 with high current [MCH2870C
capability, 2300 mA max
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INTEGRATED CIRCUITS

LINIE AR

INTERFACE CIRCUITS

Interface circuits fit in the gray area between the
linear and digital realms. Usually these IC's perform the
necessary translation between an analog signal input and
the required digital logic levels or vice versa. To aid in

SENSE AMPLIFIERS

The sense amplifiers listed provided the necessary
translation from the outputs of core or plated-wire

selection, the devices have been divided into five main
categories: Sense Amplifiers, Drivers, Receivers, Com-
parators, and D/A Converters.

+5.0 volt power supplies. The output of these sense
amplifiers changes logic states when the differential

memories to MTTL (unless otherwise noted) logic levels.  input voltage exceeds a specified threshold level,
Unless noted, all devices are designed to operate from  regardless of input polarity.
CORE MEMORY
Threshold
Voltage @ Propagation Type
(mV) Vref Delay
Function min max | (mV) (ns max) Case | -55to+125°C 0 to +70°C
— Dual channel with ;; ‘1‘3 lg 55 620 - Mc7520
independent gating, comple-
mentary outputs, memory 8.0 2| 15 565 620 - MC7521
data register 3'3 47 20
1 19 15 45 620 - MC7522
Dual channel with open- 36 44 40
collector output, high sink
current capability 8.0 22 15 45 620 - MC7523
33 47 40
% 1 19| 1s 40 620 - MC7524
Dual with independent 36 44 40
strobing 8.0 22| 15 40 620 - MC7525
33 47 40
1 19 15 40 620, - MC7528
;:E[_-‘—_‘D_; 36 aa | 40 648*
Same as MC7524-25 except 10 20 15 40 620 MC5528 -~
?5 amplifier test points included 35 45 40
8.0 22 15 40 620, MC5529 MC7529
33 47 40 648*
1 19 15 40 620, - MC7534
2:0_3 36 43| 40 648*
Same as MC7524-25 except 10 20 15 40 620 MC5534 -
%D—d NAND outputs 35 45 40
8.0 22 15 40 620, MC5535 MC7535
33 a7 40 648*
n 19 15 40 620, - MC7538
ﬁ 36 44 40 648"
Same as MC7528-29 except 10 20 15 40 620 MC5538 -
NAND outputs 35 45 40
8.0 22 15 40 620, MC5539 MC7539
33 47 40 648*

*Case 648 used with commercial-temperature-range devices only.
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INTERFACE CIRCUITS (Continued)

SENSE AMPLIFIERS (contined)
CORE MEMORY (Continued)

Threshold
Voltage @ Propagation Type
mV) Vref Delay
Function min | max | (mV) (ns max) Case | -65 to +125°C|0 to +75°C

dtr Cext
0.5us cycle time, 6028,
20ns typ response time, 14 20 -6.0V 30 606, MC1540 MC1440
+6.0V power supply 632
153 Coxt
N 0.4us cycle time, 607, .
g 1.5V common-mode inputs, 14 20 5.0V 30 632 MC1541 MC1441

I:] 1.0mV typ input offset
Compatible with MECL,
+5.0V, -5.2V power supplies,

threshold insensitive 17 23 540 35 632 MC1543

to supply variations,
complementary outputs

PLATED WIRE MEMORIES

Threshold Propagation
Voltage Delay Type
Function (mV — typ) {ns — max) Case | -55 to +125°C|0 to +75°C
—=p
1N
Je
1
INN i€
e > T iy °© AC-coupled,
N decoded input channel selection, .
lo wired-OR output capability, 1.0 25 620 MC1544 MC1444
s output strobe capability,
ONE OF FOUA DECODER +5.0V, -6.0V power supply
1
Y CODER

= e 30 18 620 | Mcisa6 | mc1aae
DC-coupled, decoded input, 0.5 mV input offset,
output strobe capability, +5.0V, -6.0V power supply
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INTERFACE CIRCUITS (Continued)

DRIVERS

Several types of interface drivers are tabulated in this terminals, peripheral drivers for driving lamps, relays
section: twisted-pair drivers for transmitting data over and memories, and MOS clock drivers for providing the
long lines, RS-232 drivers for interfacing modems and required clock pulses to highly-capacitive loads.

TWISTED-PAIR LINE DRIVERS

Iglon) tPLH/tPHL Type
mA l0(off) |!nput to Output
Function Compatibility | (min/max) [(uA — max) (ns — typ) Case | -55to +125°C | 0 to +70°C
o— 1| Z Dual Driver/Receiver MDTL,
with MECL Bias Supply MECL, 6.9/10.4 5.0 13/13 632 MC 1580 -
‘Z Y Z MRTL
[S—
MDTL,
Dual 3-tnput Driver MTTL, 6.9/10.4 5.0 15/13 632 MC 1582 -
MRTL
632,
Dual Driver with inhibit 3.5/7.0 100 9.0/9.0 646# MC55109 MC75109
inputs for party-line MTTL
driver applications 632,
6.5/15 100 9.0/9.0 6463 MC55110 MC75110
Differential Party-Line
Driver with push-pull MDTL 18/26 - 25/15 632 - MC75113t
outputs

#Case 646 used with industrial-temperature-range devices only.
t 0 to +75°C Temperature Range

RS-232 LINE DRIVER

VoL & Von & & tPLH/tPHL
Vdc Vdc Vece VEE ns Type
Function Compatibility min min Vde Vdc typ Case 0 to +75°C
Quad Line Driver -6.0 +6.0 +9.0 9.0 .
MDTL, MTTL 90 +9.0 +13.2 132 150/65 632 MC1488

I

* @ 3000 ohms, 15 pF
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INTERFACE CIRCUITS (Continued)
. DRIVERS (continued)
. MOS CLOCK DRIVERS

PRR (max) Switching Times
Input Vee/VEE C = 1000 pF, ns-typ Temperature
Function Compatibility | C=1000pF © (volts) tpLH | tTLH [tPHL | tTHL (°c) Case Type
. Dual MOS Clock
- Driver with Strobe
MDTLMTTL 2.0 MHz 5.0/-20 55 | 50 | 256 | 22 | 55t0+125 | 632 | MC1585

High-Speed Hybrid
MOS Clock Driver

m—D-{>o_o MTTL 4.0 MHz 50/12 | 13| 40 | 23| 35 | 0t0+70 | 646 | MHP4O1

PERIPHERAL DRIVERS = "

PLHPAL
10(on) Input to Output Type
Function Compatibility | (mA — max) (ns — typ) Case | -55 to +125°C | 0 to +70°C
Dual Memory Driver with 25/25 (to source collectors) | 620,
logic inputs, 24-volt MDTLMTTL 600 20/20 (to sink outputs) 648# MC55325 MC75325

output capability

Dual Peripheral Positive

%: ]_g—q AND Driver, plus two MDTLMTTL 300* 21/16 632 - MC75450

noncommitted NPN 646
output transistors

Dual Peripheral Positive

AND Driver with logic MDTLMTTL 300* 17/18 626 - MC75451
gate outputs internally

connected

=Case 648 used with industrial-temperature-range devices only.
*Each transistor
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INTERFACE CIRCUITS (Continued)

RECEIVERS

Mating with the driver types listed in the previous twisted-pair receivers for computer applications, and
section are the receivers tabulated in this section: RS-232 receivers to interface with similar drivers.

TWISTED-PAIR LINE RECEIVERS

Input Input Common | tpp H/tPHL Type
Threshold Mode Range [Input to OQutput -55 to 0 to
Function Compatibility [(mV — typ) (V — min) (ns — typ) Case | +125°C | +70°C

[ “ Dual Driver/Receiver MDTL,MECL, +40 +3.5 13/13 63
; { with MECL Bias Supply MRTL,MTTL

MECL *10 35 15/25 632 [ MC1581 -

[N]

MC1580 -

m Open MDTL, 2.0 35 24/34 632 | MC1583 -
. Collector MRTL,
Dual Line Receiver Outputs MTTL
m Active Pullup MDTL, +40 35 32/28 632 | MC1584 -
MTTL
Active Pullup MTTL 25 3.0 17/17 632, [MC55107[MC75107
6464
Dual Line Receiver
with strobe inputs Qpen 632,
Collector MTTL *25 +3.0 19/19 646+ |MC55108MC75108
Qutput
*#Case 646 used with industrial-temperature-range devices only.
RS-232 LINE RECEIVERS
Input Input
Turn-On Turn-Off Input
Threshold Threshold Hysteresis PLH/tPHL Type
Function Compatibility | (Vdc — max) | (Vdc ~ max) (mV — typ) (ns — typ) Case 0 to +75°C
: ’ Quad Line Receiver MDTLMTTL 1.5 1.25 250 25/25 632 MC1489
P—o MDTLMTTL 225 125 1150 25/25 632 MC1489A
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INTERFACE CIRCUITS (continued)

{.-: A comparator provides a logical output in response to  supplies, and interface to saturated logic levels.
" the polarity of the differential voltage applied to the Maximum differential input voltage is *5.0 V and
" inputs of the device. All comparators shown are  propagation delay time is 40 ns for all device types
- intended for operation from +12 V and -6.0 V power  shown.

VoH VoL |
Avol Vi hiB {Vdc) (Vdc) Os tp
i {V/V min) | (mVdc max) | (uAdec max) [ min I max min I max | (mAdc min) |(ns typ) Case Type Features
.65 to +125°C Temperature Range " - : : e R R :
1,250 20 20 25 4.0 -1.0 0 2.0 40 601,606,632 [MC1710* ** | Output impedance =
200 ohms
1,250 20 20 25 4.0 -1.0 0 28 40 632 MC1514 Dual, strobe capability
750 3.5 75 25 5.0 -1.0 0 05 40 603-02,606, MC1711* | Dual with outputs
; 632 wired OR, strobe
; capability
L © 0t0+75°C Temperature Range . ol . : S - 8 :
1,000 5.0 25 25 4.0 -1.0 0 1.6 40 601,606, MC1710C* | Output impedance =
632,646 200 ohms
1,000 5.0 25 25 4.0 -1.0 o 1.6 40 632,646 MC1414 Dual, strobe capability
700 5.0 100 25 5.0 -1.0 ] 05 40 603-02,606, | MC1711C* | Dual with outputs
632,646 wired OR strobe
capability
‘QUAD COMPARATOR
Output Leakage
Vio 1T VoL Current los VIDR
(mVdc max) (uAdc max) (Vdc max) (A max) (mAdc typ) (Vdc max) Type

B ~,4bfto +859C Temﬁeraturé;ﬂ,anée :

10 0.5 0.4 5.0 tVee 646 MC3302

Features

These comparators are designed specifically for single positive-power-supply operation from +2.0 to +28 Vdc. Each monolithic device
contains four independent comparators, yet total package power supply current drain is 1.5 mA max.

*Use MCC prefix for nonencapsulated chip.
**Use MCBC prefix for nonencapsulated beam-lead device; use MCB prefix for beam-lead device in ceramic flat package.

DEFINITIONS
Avol Open-Loop Voltage Gain VoH Positive Output Voltage
Vip Differential Voltage Range VoL Negative Output Voltage
Vio Input Offset Voltage 10s Output Sink Current
i Input Bias Current tp Propagation Delay Time

The low-cost D/A converter described here finds wide product of a digital word and an analog reference

¢ usage in communications, control, and instrumentation voltage. Device types specified to greater accuracy and

_systems. It provides a current output which is the resolution limits will be introduced in the near future.

-DIGITAL-TO ANO‘LOVG'CONVERTERS

E, o tg tp Type
Function Compatibility (% — max) (mA — max) {ns — typ) {ns — max) Case | -55to +125°C 0to +70°C
6-81t Multiplying MDTL, 0.78 20 200 50 632 MC1506 MC 1406

Digital-to-Analog MTTL
Converters
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REGULATORS

Motorola offers a broad line of voltage regulators regulator, type MC1566L, whose maximum output
ranging from low-cost ‘‘Functional Circuits’’ to voltage and current are limited only by the external pass
high-precision units. Regulators for positive and negative transistor.

voltages are available as well as a unique floating

POSITIVE VOLTAGE REGULATORS

Vo [Vin-Vol Vin Fegin Pp
Vdc o (Vdc) (Vdc) 172 %Vo/Vin Reg (W max)
min ] max | (mAdc max) | min | max | min ] max | (mAdc max) (max) (%Vo max) | Tg= ZWﬁ—A = +25°C Case Type
-55 to +125°C Temperature Range
25 | a0 20 30] 30 [85 | 50 20 0.06 0.05 mv - 0.68 601 MLM105
25 | 37 200 27 | 40 | 85 | 40 9.0 0015 o013 8 0,58 6024 MC1569*
25 | 37 200 27| 40 | 85 | 40 9.0 0015 s SE 0,58 B2 | mcrse
25 | 17 200 27| 20 | 85 | 20 9.0 0015 P 8 0.8 eo2n MC1560
20 | 37 150 30| 38 |95 | 40 35 0.030 0.15 08 60303, | MC1723* **
632,607
-25 to +85°C Temperature Range
[as5 T4 [ 20 [30] 30 [85][s0 ] 20 0.06 005mv [ - [ oes 601 | MLM205
-10 to +75°C Temperature Range
46 | 32 200 30 - |90 35 - 0.03 0.2 = 1.0 206A | MFCA060A
a6 | 32 200 30| - (90| 35 - 0.03 0.2 - 10 643A | MFC6030A
46 | 32 200 30| - |90 35 - 0.06 0.4 - 10 206A | MFC4062A
46 | 32 200 30| - |90 35 - 0.06 0.4 - 10 643A | MFC6032A
45 | 17 200 30| - |90 20 - 0.03 0.2 - 1.0 206A | MFC4063A
a6 | 17 200 30| - |90 20 - 0.03 0.2 - 1.0 643A | MFCB033A
a6 | 17 200 30| - |90 20 - 0.06 0.4 - 10 206A | MFC4064A
46 | 17 200 30| - |90/ 20 - 0.06 0.4 - 1.0 643A | MFCB034A
0 to +70°C Temperature Range
45 | 30 20 30] 30 |85 | 40 20 0.06 0.05 mV = 0.68 601 MLM305
25 | 32 200 30| 35 |90 | 35 12 0.030 o.i3 hEd 0.5 8028 | mc1ase*
25 | 32 200 30| 35 |90 | 3 12 0.030 Sas E %% 028 | mc1asr
25 | 17 200 30| 20 [ 90| 20 12 0.030 o.i3 '8 0,68 8028 | mc1aso
20 | 37 150 30| 38 |95 | 40 40 0.030 0.20 08 6063342)3, mMC1723C*

*Also available as nonencapsulated chip. use MCC prefix.
**Also available as nonencapsulated beam-lead device; use MCBC prefix, use MCB prefix for device in ceramic flat package.

FIXED OUTPUT POSITIVE VOLTAGE REGULATORS

Vo [Vin-Vol Vin Pp

(Vdc) Ig (Vdc) (Vdc) B Regip Reg_ | W max)
min [ max | (mAdc max) | min | max | min [ max | (mAdc max) | (mV max) (mV max) [Tc=+25°C | Tp = +25°C Case Type

-65 to +150 C Junction Temperature Range

[47]53] 1000 J20] 30 [70] 35 | 10 [ 50 [ 100 | 20 [ 35 | 11 [ MLM109K ]
-25 to +125°C Junction Temperature Range
[47 53] 1000 J20] 307035 ] 10 [ so | 100 [ 20 [ 35 [ n [ MLm209K |
0 to +125°C Junction Temperature Range
48 | 5.2 1000 20| 30 | 70| 35 10 50 100 20 35 11 MLM309K
48 | 5.2 1500 20) 30 | 7.0 35 8.0 100 100 15 2.0 199-04 MC7805C *
5.75 | 6.25 1500 20| 29 [ 80 [ 35 8.0 120 120 10 2.0 199-04 MC7806C *
7.7 | 83 1500 25 ] 27 ]105] 35 8.0 160 160 10 2.0 199-04 MC7808C *
11.6] 125 1500 25 23 (145 35 8.0 240 240 10 2.0 199-04 MC7812C *
144|156 1500 25 ] 20 |175] 35 8.0 300 300 10 20 199-04 MC7815C *
17.3] 187 1000 30 17| 21 35 8.0 360 360 10 2.0 199-04 MC7818C *
23 | 35 1000 30| 16 | 27 40 8.0 480 480 10 2.0 199-04 MC7824C *
*For complete Data Sheet information please contact your Motorola salesman or distributor.
DEFINITIONS
VOoR Output Voltage Range g Input Bias (Standby) Current
o Output Current Regip Line Regulation Voltage
IVin- Vol  Input-Output Voltage Differential Reg Load Regulation Voltage
Vin Input Voltage TCvo Temperature Coefficient of Output Voltage
Vryef Reference Voltage Pp Power Dissipation
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REGULATORS (Continued)

NEGATIVE VOLTAGE REGULATORS

Vo [Vin-Vol Vin Regin Pp
(Vdc) o (Vde) (Vde) Iis %Vo/Vin Reg (W max)

min_[max_|(mAdc max) [min [max [min [max |(mAdc max) {max) (%Vg max) [Tc=25°C [Tp=+25 Case Type
-55 to +125°C Temperature Range

36 |37 2% 27 |35 |85 |40 1 0015 yos .8 o8 EO2A | mciseat
-0.015 |-40 20 20 |50 |80 |50 5.0 0.1 0.05 1.8 0.68 60302 | MLM104
-25 to +85°C ] ) . . R

[0015]40 | 20 [20 [s0 [80 [50 | 50 [ on ] oos T 18 0.68 603-02 | MLM204 |

0to +70°C Temperature Range .

38 |32 g% 30 | 40 |90 |35 14 0.030 g:gg ;:g Oéia Ggff MC1463*
-0.035 |-30 20 20 |40 |80 [-40 5.0 0.1 0.05 18 0.68 603-02 | MLM304

- *Also available as nonencapsulated chip, use MQC prefix.

DUAL VOLTAGE REGULATORS

Vort [Vin-Vol|  Vin Regj Pp
(Vdc) o (Vdc) (Vdc) B %Vo/Vin Regp (W max)
min | max |(mAdc max)| min |min [ max |(mAdc max) (max) (%V Qg max) Tc=25°C [Tp=25°C Case Type
-85 to +125°C Temperature Range : : : : : :
21 0.8 603-03
148 |+15.2 100 20 {172 | %30 +4.0,-3.0 0.006 0.07 2.5 1.0 632 MC1568
9.0 24 614
‘010 +75°C Temperature Range R R
21 0.8 603-03
+145 |*155 100 20 175 | £30 +4.0,-3.0 0.01 0.07 25 1.0 632 MC1468
9.0 24 614
. tPreset Voltage Range; range is aﬁjus@able by addingekte(nal resistors from‘;r_]l‘.s fcb #20.Vdc. a
AY Regjp, Regp Current Pp
min max (max) * (max) Regulation (W max) Case Type Features
-55 to +125°C Temperature Range : i : e ST e
0 1000~ 0.01% +1mV 0.01% +1mV 0.1% +1mA 0.300 632 MC1566 A floating regulator,

can be used as a voltage
controlled current source.

0 to +75°C Temperature Range.

0 1000* 0.03% +3mV 0.03% +3mV 0.02% +1mA 0.360 632 MC1466 A floating regulator,
can be used as a voltage
controlled current source.

*Limited only by the characteristics of the external series pass transistor.
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HIGH FREQUENCY AMPLIFIERS

Motorola’s high-frequency amplifiers simplify the AGC capability or several gain options to provide extra
design of receivers and signal processors. Many offer design flexibility.

HIGH FREQUENCY AMPLIFIERS

Gp Type
Bandwidth Vos lzin| lzol Ays @ 60 MHz | Diff. Input Vce. VEE 55 to Oto
(MHz) (Vp-p) | (k2 @ kHz) (2 @ kHz) (dB) (dB) and Output | AGC {Vdc) Case +125°C +75°C
dc to 40 45 6.0 20 35 20 90 - Yes No 6.0 601 MC1510 | MC1410
(fixed)
602A,
dcto 75 25 10 50 25 50 18 - Yes Yes 5.0 607, MC1545 | MC1445
(fixed) 632
22 min 6.0 1.8 1.0M | 100k 1.0M 26 25 No Yes +6.0 6028, MC1550 -
(AGC = 0) 606
200 A, - 34dB 30 — 40
35@ A, - 40 dB 4.2 10 100 16 100 (fixed) - No No +6.0 6028 [ MC1552 - .
35 @A, = 46dB 46 — 52
15@ A, - 52 dB 4.2 10 100 16 100 (fixed) - No No +6.0 602B | MC1553 -
100@ A, =4.0dB 44
60@ A, = 25 dB 7.0 3.0 1.0M | 100k| 1.0M (AGC = 0) 45 Yes Yes +12 601 MC1590 -
40@ A, =52dB 4.0 1.0 52 603-02]
90 @ A, = 40dB 4.0 30 1.0 20 10 40 - Yes No 6.0 632 MC1733 | MC1733C
120@ A, = 20dB 250 1.0 20
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SPECIAL-PURPOSE CIRCUITS

The linear-integrated-circuits listed in this section by the subheadings. Temperature ranges and package
were developed by Motorola for the system design availability are also tailored to provide versatility.
engineer to fill special-purpose requirements as indicated

MULTIPLIERS

Linearity Input Voltage T
Error Range ype
Function ({typ) {Vdc min) Case | -565 to +125°C 0 to +70°C
A fourquadrant multiplier designed to operate with *15-volt 10.3% +10 620 MC1594 -
supplies; has internal level-shift circuitry and voltage regulator. 10.6% 10 620 _ MC1494
Applications include muitiply, divide, square root, mean square, é :npu: i ?g;/f +10 632 MC1595* -
phase detector, frequency doubler, balanced modulator/de- nput = 1.0%
modulator, electronic gain control. X tnput = 1.0% + _ .
Y input = 2.0% *10 632 MC1495
. *Alsa available as a nonencapsulated chip. use: MCC prefix.
Carrier
Suppression Common-Mode Type
: dB @ f (MHz) Rejection
£ Function (typ) (dB typ) Case | -55 to +125°C 0 to +75°C
Lo Balanced modulator/demodulator designed for use where the output 65 05 - 602A,
voltage is a product of an input voltage (signal) and a switching 50 10 85 632 mC1596 MC1496
function (carrier).
Total
Output Voltage Harmonic Type
Power | Gain — typ Distortion
Function (W typ) | (V/V typ) (% typ) Case | -55t0+125°C | 0 to +70°C
A power amplifier device capable of single or split supply operation. 1.0 10, 18, 36 0.4 6028 MC1554 MC1454
Function Temperature Case Type
Zero voltage switch for use in ac power switching with output capable of triggering triacs. -10 to +75°C 644A MFC8070
BVceo lo hrg ton/toff
Function (Vde) (A typ) {typ) (ns) Temperature Case Type
Darlington hybrid power driver 30 typ - 1000 350/450 max -55 to +125°C 628 MCH2005
: Dual power driver for use with
: hammer, solenoids, relays, lamps, 120 min 6.0 - 260/1800 typ 0 to +70°C 685 MCH2890
: paper tape punches, etc.
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INTEGRATED CIRCUITS

CONSUMER APPLICATION SELECTOR GUIDE

.. .reflecting Motorola’s continuing commitment to
semiconductor products necessary for consumer system
designs. The tabulation contains data for a large number
of components designed principally for entertainment

product applications. Itisarranged to simplify first-order
of linear integrated circuit device lineups to satisfy pri-
mary functions for Television, Audio, Radio, Automotive
and Organ applications.

TELEVISION CIRCUITS

SOUND
Function Features Case Type
Sound IF, Detector, Limiter, 80 uV, 3 dB Limiting Sensitivity, 646,647 MC1351
Audio Preamplifier 3.5 V(RMS) Output, Sufficient for Single Transistor
Output Stage
Sound IF Detector Interchangeable with ULN2111A 646,647 MC1357
Sound IF Detector, Excellent AMR, 646,647 MC1358
DC Volume Control, Preamplifier Interchangeable with CA3065
VIDEO
1st and 2nd Video IF Amplifier IF Gain @ 45 MHz — 60 dB typ 626 MC1349
AGC Range — 70 dB min
IF Gain @ 45 MHz — 46 dB typ, 626 MC1350
AGC Range — 60 dB min
1st and 2nd Video IF, AGC {F Gain @ 45 MHz — 53 dB typ, AGC Range — 65 dB min, 646,647 MC1352
Keyer and Amplifier “"Forward AGC'* Provided for Tuner
Same as MC1352, with Opposite AGC for Tuner 646 MC1353
3rd IF and Video Detector Low-Level Detection, 626 MC1330
Low Harmonic Generation,
Reduced Circuit Cost and Complexity,
Reduced Shielding
AGC Keyer, AGC Amplifier, High-Quality Noise Gate, 646 MC1345
Noise Gate, Sync Separator One IF AGC Output and Two Tuner AGC Outputs,
Adjustable AGC Delay
Automatic Fine Tuning High Gain AFT System, 646 MC1364
Interchangeable with CA3064 686
CHROMA
Chroma IF Amplifier and Includes Complete Chroma IF, AGC, dc Gain 646 MC1398
Subcarrier System and Tint Controls, Injection Locked Oscillator,
Low Peripheral Parts Count
Chroma Subcarrier System Interchangeable with CA3070, 648 MC1370
APC Chroma Reference System
Chroma IF Amplifier Interchangeable with CA3071, 646 MC1371
Automatic and Manual Gain Control
Chroma Demodulators Similar to MC 1328 but with Luminance and 646,647 MC1326
Blanking Inputs, :
Internal Matrix Providers RGB Outputs
Industry Standard Demodulator, 603-02 MC1328
Low Differential Qutput dc Drift 646,647
Dual Chroma Demodulator Dual Doubly Balanced Demodulator with 646,647 MC1327
RGB Output Matrix and PAL Switch




CONSUMER APPLICATION SELECTOR GUIDE (Continued)

AUDIO CIRCUITS

\ PREAMPLIFIERS
Vce Ayol THD .z
Function {Vdc — max) (dB min) (% typ) (Ohms typ) Case Type
Dual Preamplifier +15 80 0.1 100 632 MC1303
Dual Low-Noise Preamplifier 16 63 0.1 100 646 MC1339
Low-Noise Preamplifier 33 80 0.1 100 B44A MFC8040
DRIVERS a ‘
Vee Drive Current Ayol
Function (vdc) (mA) (dB) Case Type
Class A Audio Driver 18 30 min 42 min 206A MFC4050
Class B Audio Drivers 35 150 peak 89 typ 644A MFC8020A
20 150 peak 87 typ 644A MFC8021A
45 150 peak 90 typ 644A MFC8022A
POWER AMPLIFIERS
€in
Po Vee @ rated Pg Pp RL
Function (Watts) (Vdc max) (mV — max) (mA — max) {Ohms) Case Type
Audio Power Amplifiers 0.5 12 3.0 4.0 8.0 626 MC1306
0.25 12 30 35 16 206A MFC4000B
1.0 20 100 50 16 643A MFC6070
1.0 22 10 10 8.0 644A MFC8010
2.0 24 200 12 16 641 MFC9020
iF AMPLIFIERS
Recovered
Gain 3 dB Limiting Audio Output Power
@ 10.7 MHz @10.7 MHz AMR Af = 75 kHz Supply
Function (dB — typ) (mV(RMS) typ) (dB — typ) (mV(RMS) (Volts — max) Case Type
IF Amplifier 58 - - - 18 626 MC1350
Limiting FM-IF Amplifier - 0.175 60 690 18 646,647 MC1355
Limiting IF Ampl/Quadrature Detector 53 0.600 45 480 16 646,647 MC1357
IF Amplifier 42 0.4 - - 18 206A MFC4010A
IF Amplifier, Nonsaturating Limiter 40 60 50 500 20 643A MFC6010
DEQODERS
Channel Stereo — Indicator
Separation THD Lamp Driver
Function (dB — typ) (% — typ) {mA — max) Features Case Type
FM Multiplex Stereo Decoders 45 0.5 40 Audio Muting 646 MC1304
45 05 40 Audio Muting 646 MC1305
40 05 40 - 646/647 MC1307
40 0.3 75 Coilless Operation 646 MC1310
Four-Channel SQ Decoders 45 0.1 - Ve = 20 Vdc nom 646 MC1312
45 0.25 - Ve = 12 Vde nom 646 MC1313

AUTOMOTIVE CIRCUITS

. OPERATIONAL AMPLIFIER
Vee Unity Gain
Range Ayol T3 Bandwidth Rin
Function {Vdc) (V/mV — typ) (uA — max) (MHz — typ) (MegQ2 typ) Case Type
Quad Operational Ampllfler 4.01t028 20 03 4.0 1.0 646 MC3301
) COMPARATOR )
Vee Output Leakage
Range VIDR i Current
Function (Vdc) (vdc) (uA-max) (mA-max) Sink Current Case Type
Quad Comparator 2,010 28 Ve 05 10 6.0 646 MC3302
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INTEGRATED CIRCUITS

CONSUMER APPLICATION SELECTOR GUIDE (Continued)

ORGAN CIRCUITS

FREQUENCY DIVIDERS

IMIINIEIAVRY

Vee
Range fTog VoH
Function (Vdc) (MHz — typ) {Vdc — min) Case Type
Toggle Flip-Flop 4.0 to 16 1.0 15.5 206A MFC4040
Dual Toggle Flip-Flop 401to0 16 1.0 15.5 643A MFC6020
RHYTHM
Dual Toggle Flip-Flop with Reset 40to 16 1.0 15.5 643A MFC6050
3-Input AND Gate 40to0 16 - 15 643A MFC6060
R-S Flip-Flop 401t 16 1.0 15.5 643A MFC6080
J-K Flip-Flop 4.0to 16 1.0 15.5 644A MFC8050
ATTENUATOR
Vee Attenuation
Range THD Ay Range
Function (Vdc) (% ~ typ) (dB — typ) (dB — typ) Case Type
Electronic Attenuator 9.0t0 18 0.6 13 90 643A MFC6040







review

of
Upcoming
roducts

The products described in this
section are presently under develop-
ment and are expected to be intro-
duced soon. All specifications are
tentative. Additional information on
these devices and their availability
may be obtained from your Motorola
representative.
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Preview of Upcoming Devices (continued)

INDUSTRIAL PRODUCTS

Most of the traditional linear IC types are designed for industrial applications. Several new op
amps and a timing circuit are discussed below. These devices further the diversity of Motorola’s

product line-up.

MLM108A Operational Amplifier

The MLM108A series of high precision
operational amplifiers is designed to provide high
input impedance, low input bias currents and low
offset voltages, thus making it possible to eliminate
offset adjustments in most applications. The
devices operate on supply voltages from +2 V to
+20 V and have sufficient supply rejection to use
unregulated supplies. Feed forward compensation
techniques can be applied to provide increased slew
rates for maximized performance in high speed
Sample-and-Hold circuits and precision high-speed
summing amplifiers.

FEATURES:

e Offset voltage guaranteed less than 0.5 mV

e Low input offset current — 400 pA maximum

e Low input bias currents — 3.0 nA maximum

o Guaranteed maximum input offset drift 5
w/°C

MC1555 Adjustable Timer

The MC1555 is a highly stable timing circuit
designed to provide accurate time delays or
oscillations. Both trigger and reset provisions are
available for increased flexibility. In the time delay
mode of operation, the time is precisely controlled
by one external resistor and capacitor. For stable
operation as an oscillator, the free running
frequency and the duty cycle are both accurately
controlled with two external resistors and one
capacitor.

FEATURES:

Timing from microseconds through hours
Output can source or sink 200 mA

TTL compatible

Operates in both astable and monostable modes
Adjustable duty cycle

Temperature stability of 0.005% per °C
Normally on and normally off output

MC1776 Programmable Low Power Opera-
tional Amplifier

The MC1776 offers the wuser high-input
impedance, low-power supply currents, and low-
input noise over a wide range of operating supply
voltages. Power consumption, input current, and
noise resulting from both input voltage and current
can be optimized by the selection of a single
resistor or current source that sets the chip
quiescent currents for microwatt power consump-
tion.

FEATURES:

® Micropower consumption
+1.2 V to +18 V operation
Low input bias currents
High slew rate

Offset null capability
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MC1741S Operational Amplifier

The MC1741S is an internally compensated,
high-performance monolithic operational amplifier
designed to provide a wide power bandwidth. It is
similar in other electrical characteristics and pin
compatible with the MC1741. Application possi-
bilities include A/D converters, oscillators, active
filters or general purpose amplifiers.

FEATURES:

e 10 V/usslew rate

e Pin compatible with MC1741 op amp
e 500 kHz power bandwidth



Preview of Upcoming Devices (continued)

CONSUMER PRODUCTS

The rapid trend to ICs in television, stereo and FM radio equipment has permitted the
development of many new, advanced ICs for these product types. Particularly in television the
diversity of available functions is rapidly expanding. A number of device types which will be

introduced in the near future are summarized below.

MC1391 TV Horizontal Processor

The MC1391 TV horizontal processor packs the
phase detector, oscillator and pre-driver functions
into a single, convenient 8-lead plastic package.
The new unit provides the entire low-evel
horizontal signal processing function and may be
used with either transistor or vacuum tube output
stages. This device is one of the first inroads of ICs
into the television deflection circuitry.

FEATURES:

e Internal shunt regulator

Preset Hold control capability

+300 Hz typical pull-in range

Balanced phase detector

Variable output duty cycle for driving tube or
transistor

Low thermal frequency drift

Small static phase error

MC1359 TV Sound System

The MC1359 is a complete sound system for a
television receiver. It includes the IF amplifier,
detector, electronic volume control, and audio
amplifier. The IC provides two watts of audio
output. All this is packed into a single plastic
package with two heat dissipating tabs.

The dc voltage-controlled volume attenuator
saves the necessity of long lengths of shielded cable
between the volume control and the audio
amplifier circuitry. This advanced system provides
80 dB of audio attenuation range.

FEATURES:

e Excellent AM rejection

e DC volume control
attenuation range

e Signal to noise ratio = 63 dB typical

e Few external components required

with 80 dB typical
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MC1344 TV Signal Processor

The MC1344 TV signal processor provides a
collection of common television processing func-
tions. It combines the sync separator, advanced
noise inverter, AGC comparator and both positive
and negative-going RF AGC delay amplifier into a
single package.

This device is an improved version of the
MC1345. It features greater thermal noise perform-
ance and modified negative RF amplifier AGC
response. A number of important features are
tabulated below.

FEATURES:

e Video internally delayed
inversion

e Low impedance, noise cancelled sync output

Refined AGC gate

e Small IF AGC output change during RF AGC
internal

e Positive and negative going RF AGC outputs

o Noise threshold may be externally adjusted

e Time constants for sync separator externally
chosen

® Stabilized for £10% supply voltage variations

for total noise




Preview of Upcoming Devices (continued)

MC1315 CBS SQ Logic Circuits

The MC1315 provides the basic logic function
for enhancing the front to back separation in the
CBS SQ four channel decoding system. The new
IC is designed to interface with the MC1312
decoder and MC1314 balance control unit. The
MC1315 provides variable logic enhancement
control and supplies the dc gain control and
balance signals to the MC1314.

This unit extends the performance of the basic
SQ system to the levels desired for top-of-the-line
systems.

FEATURES:

e Provides logic enhancement to extend front to
back separation to 12 dB

o Low external parts count

Provisions for enhancement controls

e Provides dc gain control signals to the MC1314

MC1314 CBS SQ Logic Circuits

The MC1314 is a gain control and balance
adjustment unit for use with the CBS SQ system
decoders. It consists of four amplifiers, with the
gain of each being adjustable by varying a dc
voltage. Thus with four variable resistors, the
master volume and Lg/Rg Lg/Rg and F/p
balance may be controlled.

The wunit also has inputs which may be
connected to the MC1315 logic enhancement unit
to provide increased front to back separation. This
feature is highly desirable in high performance four
channel stereo systems.

FEATURES:

e DC controlled gain

o Four separate audio preamplifiers

e Compatible with MC1312 decoder and MC1315
logic enhancement unit

MC1311 FM Stereo Demodulator

The MC1311 phase locked loop stereo de-
modulator is an modified version of the popular
MC1310 type. The new circuit provides emitter
follower outputs and 6 dB of gain. It retains the
low external parts count (no inductors), simplified
alignment and high performance of its predecessor.

The new IC also contains a stereo indicator
lamp driver which incorporates 6 dB of hysteresis
to avoid flickering due to noise.

FEATURES:

Emitter follower outputs
Requires no inductors
Low external part count
Includes 6 dB typical gain
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MC1375 FM IF Circuit

Combining several functions required in solid-
state FM receivers, the MC1375 provides the IF
amplifier, limiter, FM detector and audio pre-
amplifier in a single 14-lead package. The unit
requires a minimum of external components.

The |IF amplifier/limiter section provides
excellent AM rejection and uses an internal zener
diode voltage regulator. The detector is a
differential peak design which promotes simplified
single-coil alignment. The audio preamplifier
supplies a voltage gain of ten.

FEATURES:

e Good sensitivity: input limiting voltage (Knee)
=250 uV typical

e Excellent AM rejection: 55 dB typical at 10.7
MHz

e Internal zener diode regulation for the IF
amplifier section

® Low harmonic distortion

e Differential peak detection: permits simplified
single-coil timing

e Audio preamplifier voltage gain: 21 dB typical



Preview of Upcoming Devices (continued)

LINEAR DIGITAL INTERFACE PRODUCTS

The rapid expansion in computer-control, data communications and digital instrumentations
has led to the development of a myriad of new analog-digital interface ICs. A few of the most
recent developments in Motorola’s efforts in this field will be discussed below.

MC1504 Quad Current Switch

The MC1504 is a monolithic quad current
switch designed for an optimum combination of
accuracy, switching speed and stability as required
in precision D/A converters. Several units may be
cascaded with a 16:1 interquad attenuation to
make complete converters with up to 12 bit
accuracy. The current switch is coupled with an
external ladder network to produce the D/A
function. A reference transistor is included for use
in termperature compensating circuitry.

FEATURES:

e +0.01% maximum nonlinearity
® 40 ns switching time

® 200 ns settling time

e 1 ppm/°C temperature coefficient

MC1507 A/D Converter Subsystem

The MC1507 is a monolithic subsystem
designed for use in A/D converters and instrumen-
tation applications. It consists of a high slew rate,
wide-bandwidth op amp and a dual threshold
voltage comparator. The comparator features low
input currents and separate outputs for both
thresholds. A very economical tracking A/D system
can be assembled using the MC1507 in conjunction
with the MC1508 8-bit D/A converter and a TTL
Up/Down counter.

FEATURES:

e Low input offset voltage

e Standard power supply: +15 V and +5 V

e Differential reference input sets both thresholds

® Op amp has 20 MHz bandwidth in unity gain
mode

MC1508 8-Bit D/A Converter

The MC1508 monolithic 8-bit D/A converter is
designed for use in applications requiring an output
current which is the linear product of an analog
input voltage and an 8-bit digital word. It is similar
to the MC1506 6-bit D/A converter in basic design
except that the new unit has non-inverting logic
inputs and a faster reference amplifier for
multiplying applications. An additional pin has
been provided for extending the output voltage
swing in the negative direction to -6 V.

FEATURES:

e Fast settling time

® Non-inverting operation

e | ow power consumption
® Maximum error of £0.19%




Preview of Upcoming Devices (continued)

MLMIII Series Voltage Comparator

The MLMIII voltage comparator is designed to
operate over a wide range of supply voltages. The
comparator may be operated from +15 V supplies
as used with op amps or a single +5 V supply as
used with digital logic systems. Both the inputs and
outputs of the MLMII1I can be isolated from system
ground and the output can drive loads referenced
to ground, the positive or the negative supply.
Offset balancing and strobe capability are provided
and outputs can be Wire-ORed.

FEATURES:

e May operate from single 5 V supply

e Input current: 150 nA maximum

e Offset current: 20 nA maximum

e Differential input voltage range: +30 V

MMHO0026 Dual MOS Clock Driver

The MMHO0026 is a monolithic, high-speed,
two-phase MOS clock driver. The device accepts
standard DTL/TTL inputs and converts them to
MOS logic levels. It has the ability to drive large
capacitive loads. The MMHO0026 is intended for
applications in which the output pulse width is
logically controlled; i.e. the output pulse width is
equal to the input pulse width.

FEATURES:

e Fast rise and fall times — 20 ns with 1000 pF
load

e 20 V output swing

e +1.5 amps output current drive

e Drives to within 0.4 V of ground for RAM
address drive applications

MC75452-MC75453-MC75454 Dual
pheral Drivers

The WMC75452, 453, 454 series of dual
peripheral drivers are designed for use as general
purpose interface functions in DTL/TTL systems.
The drivers consist of two logic gates whose
outputs are internally connected to the bases of
two high current, high voltage NPN transistors.
Typical applications include relay and lamp drivers,
power drivers, MOS and memory drivers. The
MC75452 is a positive NAND function, the
MC75453 is a positive OR function while the
MC75454 is a positive NOR function.

Peri-

FEATURES:

e 300 mA output drive capability

e High output breakdown voltage: BVcgR = 30 V
minimum

e DTL/TTL compatible inputs
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MC75491, MC75492 MOS to VLED Seg-
ment & Digit Drivers

The MC75491 and MC75492 are monolithic
drivers for use with visable light emitting diode
(VLED) displays. They were designed to provide
the interface between MOS logic and common
cathode VLEDs in serially addressed, multi-digit
displays. This time multiplexed system using a
segment address and digit scan method of VLED
drive minimizes the number of derivers required.
The MC75491 devices have a separate connection
for the emitter of each output transistor while the
MC75492 devices have the emitters internally
connected to the Vpp terminal.

FEATURES:

MC75491

e 50 mA source or sink current capability
e Low input current for MOS compatibility
e Low stand-by power

e Quad high-gain Darlington circuits

MC75492

e 250 mA sink current capability

e Low input current for MOS capability
e Low stand-by power

e Hex high-gain Darlington Circuits



LINEAR

INTEGRATED CIRCUITS

INTERCHANGEABILITY GUIDE

This interchangeability guide describes equivalent circuits in two ways:
(1) the “Direct Replacement’’ which is both electrically and mechanically
a direct replacement; and, (2) the “Functional Equivalent’ that is generally
superior in electrical characteristics, however may differ in package dimen-
sions or lead configurations. When a functional equivalent circuit is used
for a replacement, the specific data sheet should be consulted.

Packaging availability information for each Motorola device is listed in
the Linear Application Selector Guides section and also appears on the
individual data sheet for the device. Exact outline dimensions are shown
in the Packaging Information section of this data book.

MANUFACTURERS REFERENCED

Fairchild Semiconductor
National Semiconductor
RCA

Signetics

Texas Instruments



FAIRCHILD INSTRUMENTS TO MOTOROLA

FAIRCHILD FAIRCHILD
DEVICE NUMBER MOTOROLA | MOTOROLA DEVICE NUMBER MOTOROLA | MOTOROLA
DIRECT | FUNCTIONAL DIRECT |FUNCTIONAL
DEVICE EQUIVALENT | EQUIVALENT DEVICE EQUIVALENT | EQUIVALENT
Fvpe_ | ORDER CODE Tvpe | ORDER CODE
wa702 | uar 7702312 | mc1712e uA748 | U3F 7748312 | mC1748F
UsF 7702313 | MG1712CE U3F 7748313 | McC1748CF
USB 7702312 | MC1712G USB 7748 312 | MC1748G
U5B 7702393 | MC1712CG USB 7748 393 | MC1748CG
UBA 7702312 | MC1712L UBA 7748 312 | MC1748L
UBA 7702393 | MC1712CL UBA 7748 393 | MC1748CL
UBT 7748 393 | McC1748CP2
uA703 | USD 7703 312 MFC6010 UST 7748 393 | MC1748CP1
USD 7703 393 MFC6010
USD 7703 394 MFG010 uA754 | USE 7754 393 MC13556P
UBA 7754 394 MC1355P
uA757 | UBA 7757 312 MC1350P
uA709 ggi ;;gg g}; mg:;gg’i UBA 7757 393 MC1350P
U3F 7709313 | Mc1709cF #A767 | UBA 7780394 | MC1307P
usE 7709311 | MC17096G uA780 | UsA 7781394 | mc1370P
USB 7709312 | MC1709G uA781 | UBA 7795312 | MC1371P
U5B8 7709393 | MC1709CG BAT95 | UBA 7795312 | MC1595L
UBA 7709311 | MG1700L UBA 7795393 | MC1595CL
A796 | USE 7796 312 | MC1596G
UBA 7709312 | MC1709L s USE 7796 393
MC1596CG
U6A 7709393 | MC1709CL uA7524 | OB 7524 392 | Moyeog
uA710 | U3F 7710312 | MC1710F WA7525 | U7B 7525 303 | MG7824
U3F 7710313 |  MC1710CF A7805 | UGH 7805 393 | Mc7805CP
U5B 7710312 | MC1710G L/A7806 | UGH 7806 393 | MC7806CP
USB 7710393 | MC1710CG H 7808 | UGH 7808 3 6
U6A 7710312 | mc1710L . 93 [ MC7808CP
Uon 7710393 | MG17100L uA7812 | UGH 7812393 | MC7812CP
uA7815 | UGH 7815393 | MC7815CP
uA7818 | UGH 7818 393 | mc7818CP
AL sy g:g VS uA7824 | UGH 7824 393 | MC7824CP
USF 7711312 | MC1711G uA9614 | U4L 9614 51X MC1582L
USF 7711 393 MC1711CG U4L 9614 59X MC1582L
UBA 7711 312 MC1711L U7B 9614 51X MC1582L
U6BA 7711 393 MC1711CL U7B 9614 59X MC1582L
uA719 | USF 7719 312 MC1357
USF 7719 393 MC1357 uA9615 | U4L 9615 51X MC1584L
U4L 9615 59X MC1584L
uA723 | USR 7723312 | MC1723G U7B 9615 51X MC1584L
USR 7723393 | MC1723CG U7B 9615 59X MC1584L
UBA 7723312 | MC1723L
U6BA 7723393 | MC1723CL uA9620 | U31 9620 51X MC1580L
wA729 | UBA 7729394 | MC1305P U31 9620 59X MC1580L
wA732 | UBA 7732394 | MC1304P UBA 9620 51X MC1580L
UBA 9620 59X MC1580L
uA733 | U3F 7733312 | MC1733F
U3F 7733313 | MC1733CF uA9621 | U3l 9621 51X MC1584L
USF 7733312 |  MC1733G U3l 9621 59X MC1584L
USF 7733393 | MC1733CG UBA 9621 51X MC1584L
U6A 7733312 | MC1733L UBA 9621 59X MC1584L
UBA 7733393 | MC1733CL
uA739 | UBA 7739312 | McC1303P uA9622 | U3l 9622 51X MC1583
UeA 7739393 |  mc1303p U3l 9622 59X MC1583
UBA 9622 51X MC1583
uA741 | U3F 7741312 | MC1741F UBA 9622 59X MC1583
US3F 7741313 | MC1741CF CA3064 | CA 3064/5A MC1364G
USB 7741312 | MC1741G CA3065 | CA 3065/7F MC1358PQ
USB 7741393 | MC1741CG CA3075 | CA 3075/ MC1375P
U6A 7741312 |  mC1741L
U6A 7741393 | MC1741CL
U6T 7741393 | Mc1741CP2
U9T 7741393 |  MC1741CP1
uA746 | USE 7746 394 MC1328P
UGA 7746394 |  MC1328P
uA747 | USF 7747312 MC1558G
USF 7747 393 MC1458G
UeW 7747 312 MC1558L
UBW 7747 393 MC1558CL
U7A 7747 312 MC1558L
U7A 7747 393 MC1558CL
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NATIONAL TO MOTOROLA

NATIONAL MOTOROLA MOTOROLA NATIONAL MOTOROLA MOTOROLA
TYPE DIRECT FUNCTIONAL TYPE DIRECT FUNCTIONAL
NUMBER REPLACEMENT EQUIVALENT NUMBER REPLACEMENT EQUIVALENT
LH101F MC1741F LM710CN MC1710CP
LH101H MC1741G LM711H MC1711G
LH201H MC1741G LM711CH MC1711CG
LM100H MC1723G LM723D MC1723L
LM101H MC1748G LM723H MC1723G
LM101AH MLM101AG LM723CD MC1723CL
LM102H MLM110G LM723CH MC1723CG
LM104H MLM104G LM733D MC1733L
LM105H MLM105G LM733H MC1733G
LM106H MC1710G LM733CD MC1733CL
LM107H MLM107G LM733CH MC1733CD
LM108H MC1556G LM741D MC1741L
LM108AH MC 1556G LM741F MC1741F
LM109K MLM109K LM741H MC1741G
LM110H MLM110G LM741CD MC1741CL
LM112H MC1556G LM741CH MC1741CG
LM118H MC1539G LM741CN MC1741CP1
LM200H MC1723CG LM741CN-14 MC1741CP2
LM201H MC1748CG LM746N MC1328P
LM201AH MLM201AG LM747D MC1747L
LM202H MLM210G LM747CC MC1747CL
LM204H MLM204G LM748H MC1748G
LM205H MLM205G LM748CH MC1748CG
LM206G MC1710CG LM1303N MC1303L
LM207H MLM207G LM1304N MC 1304P
LM208H MC 1456G LM1305N MC 1305P
LM209K MLM209K LM1310N MC1310P
LM210H MLM210G LM1307N MC1307P
LM212H MC1456G LM1351N MC1351P
LM218H MC1439G
LM1414J MC1414L
LM300H MC1723CG LM1414N MC1414L
LM301AH MLM301AG LM1458H MC1458G
LM301AN MLM301AP! LM1458N MC1458P 1
LM302H MLM310G LM1489J MC1489L
LM304H MLM304G
LM1489AJ MC1489AL
LM305H MLM305G LM1496H MC1496G
LM306H MC1710CG LM1496N MC 1496L
LM307H MLM307G LM1514J MC1514L
LM308H MC 1456G LM1558H MC1558G
LM308AH MC 1456G
LM1596H MC1596G
LM309K MLM309K LM2111N MC1357P
LM310H MLM310G LM3064H MC 1364G
LM312H MC 1456G LM3064N MC 1364P
LM318H MC 1439G LM3065N MC1358P
tmgg?m MC75453P MC75450p LM3067N MC1328P
LM370H MC 1590G LM3070N MC1370P
LM370N MC 1350P LM3071N MC1371P
LM371H MFC6010 LM3900N MC3401P
LM3901N MC3302P
LM376N MF C6030A LM55204 MC7520L
LM380N MFC9020 LM5521J MC7521L
LM381N MC1339P LM5523J MC7523L
LM382N MC1339P LM5525J MC7525L
LM703LN MFC6010 LM55284 MC7528L
LM55294 MC7529L
LM709H MC1709G
LM709CH MC1709CG LM5534J MC7534L
LM709CN MC1709CP2 LM55354 MC7535L
LM710H MC1710G LM5538J MC7538L
LM710CH MC1710CG LM55394 MC 7539L
LM7520J MC7520L
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NATIONAL TO MOTOROLA (continued)

NATIONAL MOTOROLA MOTOROLA
TYPE DIRECT FUNCTIONAL

NUMBER REPLACEMENT EQUIVALENT

LM7520N MC7520L

LM7521J MC7521L

LM7521N ML7521L

LM7522) ML75622L

LM7522N MC7522L

LM7523J MC7523L

LM7523N MC7523L

LM7524) MC7524L

LM7524N MC7524L

LM7525) MC7525L

LM7525N MC7525L

LM7528J MC7528L

LM7528N MC7528L

LM7529J MC7529L

LM7529N MC7529L

LM7534J MC7534L

LM7534N MC7534L

LM7535J MC7535L

LM7535N MC7535L

LM7538J MC7538L

LM7538N MC7538L

LM7539J MC7539L

LM7539N MC7539L

LM75450AN MC75450P

LM75451AN MC75451P

LM75452N MC75452P

LM75453N MC75453P




RCA TO MOTOROLA

MOTOROLA MOTOROLA MOTOROLA MOTOROLA
RCA DIRECT FUNCTIONAL RCA DIRECT FUNCTIONAL
DEVICE NUMBER EQUIVALENT EQUIVALENT DEVICE NUMBER EQUIVALENT EQUIVALENT
CA3000 MC1550G CA3047A MC1433L
CA3001 MC1550G CA3048 MC3401P
CA3002 MC1550G CA3052 MC1339P
CA3004 MC1550G CA3053 MC1550G
CA3005 MC1550G CA3055 MC1723G
CA3006 MC1550G CA3056 MC1741CG
CA3007 MC1550G CA3056A MC1741G
CA3008 MC1709F CA3058 MFC8070
CA3008A MC1709F CA3059 MFC8070
CA3010 MC1709G CA3064 MC1364
CA3010A MC1709G CA3065 MC1358
CA3011 MC1590G CA3066 MC1398P
CA3012 MC1590G CA3067 MC1328P
CA3013 MC1355P CA3070 MC1370P
CA3014 MC1357P CA3071 MC1371P
CA3015 MC1709G CA3072 MC1328P
CA3015A MC1709G CA3075 MC1351P
CA3016 MC1709F CA3076 MC1590G
CA3016A MC1709F CA3079 MFC8070
CA3020 MC1554G CA3085 MC1723G
CA3020A MC1554G CA3085A MC1723G
CA3021 MC1590G CA30858 MC1723G
CA3022 MC1590G CA3090Q MC1310P
CA3023 MC1590G CA3741T MC1741G
CA3028A MC1550G CA3741CT MC1741CG
CA30288B MC1550G
CA3029 MC1709CP2
CA3029A MC1709CP2
CA3030 MC1709CP2
CA3030A MC1709CP2
CA3031 MC1712
CA3032 MC1712L
CA3033 MC1533L
CA3033A MC1533L
CA3035 MC1352P
CA3037 MC1709L
CA3037A MC1709L
CA3038 MC1709L
CA3038A MC1709L
CA3040 MC1510G
CA3041 MC1351P
CA3042 MC1357P
CA3043 MC1357P
CA3047 MC1433L




SIGNETICS TO MOTOROLA

SIGNETICS MOTOROLA MOTOROLA SIGNETICS MOTOROLA MOTOROLA
TYPE DIRECT FUNCTIONAL TYPE DIRECT FUNCTIONAL
NUMBER REPLACEMENT EQUIVALENT NUMBER REPLACEMENT EQUIVALENT
NES01A MC1733CL N7523B MC7523P
NESO1K MC1733CG N75248 MC7524P
NES10A MFC8000P
NE510J MFC8000P N7525B MC7525P
NES15A MC1420G SES01K MC1733G
SE510A MFC8000P
NE515G MC1520F SE510J MFC8000P
NEB515K MC1420G SEB15G MC1520F
NEG16A MC1420G
NE516G MC1520F SE515K MC1520G
NE516K MC1420G SE516A MC1520G
SE516G MC1520F
NE518A MLM306G SE516K MC1520G
NE518G MLM306G SE518A MLM106G
NE518K MLM306G
NE528B MC1444L SE518G MLM106G
SE518K MLM106G
NES528E MC1444L SE528E MC1544L
NES31G MC1439G SE528R MC1544L
NES31T MC1439G SEB31G MC1539G
NE5S31V MC1439PZ
NE533G MC1776CG SEB31T MC1539G
SE533G MC1776G
NE5S33V MC1776CG SEB33T MC1776G
NES33T MC1776CG SES37G MC1556G
NES37G MC1456G SES37T MC1556G
NEB37T MC1456G
PA239A MC1339 SES540L MFC8020A
SE550L MC1723G
NES540L MFC8020A S5556T MC1556G
NEGS50A MFC6030A S5558T MC1558G
NES50L MC1723CG S5558F MC1558L
N5070B MC1370
N5071A MC1371 S5595F MC1595L
$5596K MC1596G
N5072A MC1328 S5596F MC1596L
N5111 MC1357 S5709G MC1709F
N5556T MC1456G S5709T MC1709G
N5556V MC1456G
N5558V MC1458P1 $5710T MC1710G
S5711K MC1711G
N&558T MC1458G S$5723T MC1723G
N5558F MC1458L §5733K MC1733G
NE596A MC1495L S5741T MC1741G
N5595F MC1495L
NE596A MC1496L
N5596K MC1496G
N5709A MC1709CP2
N5709G MC1709CF
N5709T MC1709CG
N5709V MC1709CP1
N5710A MC1710CP
N5710T MC1710CG
N5711A MC1711CP
N5711K MC1711CG
N5723A MFC6030A
N5723T MC1723CG
N5733K MC1733CG
N5741A MC1741CP2
N5741T MC1741CG
N5741V MC1741CP1
N5747A MC1747CL
N5747F MC1747CL
N5748A MC1747CG
N5748T MC1748CG
N75208 © MC7520pP
N7521B MC7521P
N75228 MC7522pP




TEXAS INSTRUMENTS TO MOTOROLA

Tl MOTOROLA MOTOROLA T MOTOROLA MOTOROLA
TYPE DIRECT FUNCTIONAL TYPE DIRECT FUNCTIONAL
NUMBER REPLACEMENT EQUIVALENT NUMBER REPLACEMENT EQUIVALENT
SN5500F SN55110J MC55110L
SN5510F MC1510F SN55325J MC55325L
SN5510L MC1510G SN56514L MC 1596G
SN5511F MC1510F SN72301AL MLM301AG
SN5511L MC1510G SN72301AN MLM301AP1
SN72301AP MLM301AP1
SN5524J MC7524L
SN5525J MC7524L SN72306L MLM306L
SN5528J MC5528L SN72307L MLM307G
SN5529J MC5529L SN72558L MC1458G
SN5534) MC5534L SN72558P MC1458P1
SN72702F MC1712CF
SN5535J MC5535L
SN5538J MC5538L SN72702L MC1712CG
SN5539J MC5539L SN72702N MC1712CL
SN7510F MC1410F SN72709L MC1709CG
SN7510L MC1410G SN72709N MC1709CP2
SN7511L MC1410G
SN72709P MC1709CP1
SN7520J MC7520L SN72709S MC1709CF
SN7520N MC7520L SN72710J MC1710CL
SN75214 MC7521L SN72710L MC1710CG
SN7521N MC7521L SN72710N MC1710CP2
SN7522J MC7522L
SN72710S MC1710CF
SN7522N MC7522L SN72711J MC1711CL
SN7523J MC7523L SN72711L MC1711CG
SN7523N MC7523L SN7271N MC1711CP2
SN7524J MC7524L SN72611S MC1711CF
SN7524N MC7524L
SN72720N MC1414L
SN7525J MC7525L SN72733L MC1733CG
SN7525N MC7525L SN72733N MC1733CL
SN7528J MC7528L SN72741J MC1741CL
SN7528N MC7528L SN72741L MC1741CG
SN7529J MC7529L
SN72741N MC1741CP2
SN7529N MC7529L SN72741P MC1741CP1
SN52101AL MLM101AG SN72741Z MC1741CF
SN52106L MLM106G SN72747J MC1747CL
SN52107L MLM107G SN72747N MC1747CL
SN52558L MC1558G
SN72748L MC1748CG
SN52702F MC1712F SN72770L MC1456G
SN52702L MC1712G SN72771L MC 1456G
SN52702N MC1712L SN75107J MC75107L
SN52702Z MC1712F SN75107N MC75107L
SN52709F MC1709F
SN75108J MC75108L
SN52709L MC1709G SN75108N MC75108L
SN52710J MC1710L SN75109J MC75109L
SN52710L MC1710G SN75109N MC75109L
SN52710N MC1710P SN75110J MC75110L
SN52710S MC1710F
SN75110N MC75110L
SN52711J MC1711L SN75150J MC 1488L
SN52711L MC1711G SN75150N MC1488L
SN52711S MC1711F SN75154J MC1489AL
SN52733L MC1733G SN75154N MC 1489AL
SN52741J MC1741L
SN752344 MC7534L
SN52741L MC1741G SN75235J MC7535L
SN527412 MC1741F SN75238J MC7538L
SN52747J MC1747L SN75239J MC7539L
SN52748J MC1748G SN753254 MC75325L
SN52748L MC1748G
SN75450N MC75450P2
SN52770L MC1556G SN75450AN MC75450P2
SN52771L MC1556G SN75451P MC75451P
SN55107J MC55107L SN75451AP MC75451P
SN55108J MC55108L
SN55109J MC55109L




TEXAS INSTRUMENTS TO MOTOROLA (continued)

T MOTOROLA MOTOROLA
TYPE DIRECT FUNCTIONAL
NUMBER REPLACEMENT EQUIVALENT
SN75452pP MC75452P
SN75453P MC75453P
SN75454pP MC75454P
SN76104N MC1304P
SN76105N MC1305P
SN76107N MC1307P
SN76242N MC1370P
SN76243N MC1371P
SN76246N MC1328P
SN76514L MC1496G
SN76514N MC1496L
SN76530P MC1330P
SN76564N MC1364P
SN76600P MC1350P
SN76642N MC1350P
SN76650N MC1352P
SN76651N MC1351P
SN76653N MC1353P
SN76665N MC1358P
SN76675N MC1375P




GENERAL INFORMATION

STANDARD FEATURES for LINEAR INTEGRATED CIRCUIT CHIPS
(See MCC and MCCF prefix data sheets for device specifications)

All linear integrated circuit chips . . ..

® are 100% electrically tested to sufficient parameter limits (min/max) to permit distinct identification
as either premium or industrial versions

® employ phosphorsilicate passivation which protects the entire active surfaée area including metaliza-
tion interconnects during shipping and handling

® are 100% visually inspected to the criteria of MIL-STD-883, Method 2010.1, Condition B

® incorporate a minimum of 4000 A gold backing to insure positive adherence bonding.

FEATURES for BEAM-LEAD CHIPS

(See MCBC prefix data sheets for device specifications)

Beam lead linear integrated circuit chips . . . .

® are processed to the same criteria as the digital beam-lead integrated circuits to insure the same
reliability and performance features,

STANDARD CHIP PROCESSING

The industry-standard linear integrated circuits offered in Motorola’s Microcircuit Components line
are subjected to the same in-process controls as Motorola's standard encapsulated devices. The chip
processing and quality control requirements are designed to insure reliability and performance of
the finished product.

The processing and quality control flow chart shows that all wafer processing is completed prior to
wafer assignment for subsequent encapsulation or special testing required for unencapsulated devices.

Wafer Assigned to Production
of Encapsulated Devices

Wafer J Scribe 100% Visual
Wafef T 100% - Classificati — Inspection*
Processing Visual | N T lassification and
isual Inspection 100% Probe - Break Carrier Loading —}
—~t-
Visual .
o Inspection T (.:h'p
Shipment
*Chips are visually inspected to MIL-STD-883, Q.C. (Sample)

Method 2010.1, Condition B, and rejects removed.




GENERAL INFORMATION

NON-STANDARD CHIP PROCESSING

The industry standard unencapsulated integrated circuits are selected to meet a wide variety of
application requirements. Nevertheless, there may be occasions when a designer can benefit from a
non-standard device for a specific circuit requirement. To satisfy these requirements, almost any
device from Motorola’s extensive line of linear integrated circuits may be obtained on a specially nego-
tiated basis. Although the electrical specifications of these chips are limited by certain test limitations,
the customer may negotiate additional tests. Moreover, various chip technologies such as solder-bump
and chrome-silver backing are available on a specially negotiated basis.

HANDLING PRECAUTIONS

Metalization interconnect passivation on all chips provides protection in shipping and handling.
However, care should be exercised to prevent damaging the bonding pads. A vacuum pickup is useful
for this purpose, tweezers are not recommended.

There are four basic requirements for handling devices in the customer’s establishment:

1. Store devices in a covered or sealed container.

2. Store devices in an environment of no more than 30% relative humidity.

3. Process devices in a non-inert atomosphere not exceeding 100°, or in an
inert atmosphere not exceeding 400°C.

4. Processing equipment should conform to the minimum standards of equipment
normally employed by semiconductor manufacturers,

Motorola’s engineering staff is available for consultation in the event of correlation or processing
problems encountered in the use of Motorola semiconductor chips. For assistance of this nature,
please contact your nearest Motorola sales representative.

STANDARD CARRIER PACKAGES

The non-spill type shipping carrier consists of a compartmentalized tray and fitted transparent
cover. Each chip is placed in its compartment, geometry side up, so that incoming visual inspection
may be performed prior to breaking the carrier seal. The shipping carrier is designed to:

® provide maximum device protection

® permit the customer to remove only a portion of the devices — the carrier can be resealed

® provide a storage container for the unused devices.

Additional package techniques are under development to facilitate handling, visual inspection and
chip storage.

Various packaging and shipping options are available on a negotiated basis. For more information
on these options, please contact your Motorola sales representative.

RECOMMENDED INCOMING INSPECTION

Motorola certifies that the devices have been subjected to the visual criteria of MIL-STD-883,
Method 2010.1, Condition B.

Should the lot fail the customer’s incoming visual inspection, the entire lot, with the package seals
intact, shall be returned to Motorola. Incoming visual inspection should be performed prior to breaking
the package seals. In no case will Motorola accept a partial return of devices.




DUAL STEREO PREAMPLIFIER
_I MC1303L \

DUAL
MONOLITHIC DUAL STEREO PREAMPLIFIER STEREO PREAMPLIFIER

INTEGRATED CIRCUIT

MONOLITHIC

. . . designed for amplifying low-level stereo audio signals with two
SILICON EPITAXIAL PASSIVATED

preamplifiers built into a single monolithic semiconductor.

Each Preamplifier Features:

® |arge Output Voltage Swing — 4.0 V(rms) min
® High Open-Loop Voltage Gain = 6000 min
@ Channel Separation = 60 dB min at 10 kHz

o Short-Circuit-Proof Design

MAXIMUM RATINGS (T4 = +25°C unless otherwise noted)

Rating Symbol Value Unit
+ CERAMIC PACKAGE
Power Supply Voltage V_ +15 Vdc CASE. 632
v -15 Vde T0-116
Power Dissipation (Package Limitation) PD 625 mW
Derate above 25°C 5.0 mW/°C
Operating Temperature Range TA 0 to +75 °c

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

CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT

INPUT LAG 1 QUTPUT LAG 1

0 1 12 1 INPUT
+
v LAG 1
~——  OUTPUT
30k 30 3.8k 4’{ w1112
J a0 LAG 1
NON-INVERTING
INPUT 1+39 P ENEEE
9.6k ~
_g QUTPUT 1 9 OUTPUT 1
INVERTING | 24k 13 INPUT 1 o
13
INPUT 1 8
15k 6.8k 4% v+
VT 7 V™ 7 f——o 14
15K 6.8k - K OUTPUT 2 6 OUTPUT 2
INVERTING | °! INFUT 2, |
INPUT 2~ 6 9.6k — !
+5 | S | 4
NON-INVERTING
INPUT 2 T 800 s 4 OUTPUT
30k 3 30k '\13,8k '] 132
INPUT

AG2
4 3 2 .
INPUT LAG OUTPUT LAG 2

See Packaging Information Section for outline dimensions.
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MC1303L (continued)

ELECTRICAL CHARACTERISTICS (Each Preamplifier) (V¥ =+13 Vdc, V™ =-13 Vdc,
TA = +259C unless otherwise noted)

Characteristic Definitions (linear operations) Characteristic Symbol [ Min [ Typ [ Max | Unit
AypL= Ut
Cin
J—ein o—- Open Loop Voltage Gain AVOL 6,000 | 10,000 - v/V
’ l W Cout
== L
N Output Voltage Swing v V(rms)
Ea— (R, =10 k9) out 4.0 | 5.5 -
— i+
Iy o= Input Bias Current Ib - 1.0 10 LA
1 O——rdl+ I = Il + I2
b 2
" N Input Offset Current Iio LA
S (I, = I1 - IZ) - 0.2 0.4
1 =+ 10
Input Offset Voltage Vio - 1.5 10 mV
o—-/>
Yo 17 Vou=0
= out DC Power Dissipation Py mw
(Power Supply =+13 V, V_  =0) - - 400
out
¢in >—O eout 1
-I:__. Channel Separation eout 1 dB
(f = 10 kHz) T 60 70 -




MC1303L (continued)

TYPICAL PREAMPLIFIER APPLICATIONS

FIGURE 1 — MAGNETIC PHONO PLAYBACK
PREAMPLIFIER/RIAA EQUALIZED

820 pF

1.0,4F/3.0V
IL
INPUT @—{€
ouUTPUT
—®@ Vv*
——e v
750k 51k
AA
820k 1.0k ¢

NI G8nF 150F
- +20
= —
g TR
§ +10
=
s il
2 o I
g i
jor) b
‘E( -10
H
g N
. L
< -20

10 100 1.0k 10k 100k
f, FREQUENCY (Hz)

TYPICAL PERFORMANCE CHARACTERISTICS
© 34dB (50)@ 1.0 kHz
100 mVrms @ 1.0 kHz
: 6,0 Vrms @1.0 kHz @ 0.1% THD.
: Better Than 70 dB Below 10 mV Phono
Input (Input Shorted)

Voltage Gain

Input Overload Point
Output Voltage Swing
Output Noise Level

FIGURE 2 — BROADBAND AUDIO AMPLIFIER

680 pF

1.0uF/3.0V

mPUT@—l(—

VA
100k
100kg 1.0k

:L 25uF/3.0V 33pF

= Voltage Gain: 40 dB (100) @ 1.0 kHz reference
Output Voltage Swing: 5.0 V(rms)

+
Ed
o

/ N

10 100 1.0k 10k 100k
f, FREQUENCY (Hz)

-5.0

Ay, NORMALIZED
VOLTAGE GAIN
o

SUGGESTED POWER SUPPLY CIRCUIT

+Vjy O———AAA O V*
a ]: Q14F 21 = MZ:500-19
(13V nom.)
G O O G Select series R by
L - allowing 11 mA for
SR N zener, and each dual
T 1/C Preamplifier
~Vin O———WWA -0 V-

+20 T
3% in/s
&
Thinds N
Z 410 \\
S N
w
2 N
- N
é 0 \\\
E N~ %in/s
3
< \
= N
S -0 =
= 7% in/s
=
<
-20
3 5 100 300 500 1000 3000 5000 10.000 20,000

f, FREQUENCY (Hz)

FIGURE 3 — NAB TAPE HEAD EQUALIZATION

1.0,F30V
TAPE HEAD IN —

>
820 k

<
<10k
N 15uF/30V

€ = 1500 pF for 3 3/4 in/s
C=910pF for 7 1/2in/s

Voltage Gain: 35dB @ 1.0 kHz
Output Voltage Swing: 5.0 V(rms)




MC1303L (continued)

Pp, POWER DISSIPATION (mW)

Vout, OUTPUT VOLTAGE (V(rms])

en out, OUTPUT NOISE VOLTAGE (uV(rms])

400

w
=1
=]

~
=3
=]

=]
=]

6.0

5.0

4.0

3.0

2.0

500

400

300

200

100

1

FIGURE 4 — POWER DISSIPATION versus
SUPPLY VOLTAGE

FIGURE 5 — OUTPUT LINEARITY

g 05
/ g Bl |
4 2
/| ® 0.4 V=113V —I
/ z Ay = 100 |
= f=1.0kHz ’
/ 203 RL =100 k ohm ’
7 o |
/ Z 02 |
=
<
V. g:t L
b z o —
Fd e =
g 9
0 40 8.0 12 16 A 20 4.0 6.0
[V*, IV=1, SUPPLY VOLTAGE (Vdc) Vout, 0UTPUT VOLTAGE (V[rms])
FIGURE 6 — INFLUENCE OF OUTPUT LOADING
//
THD = 1.0% //
/’/
- pd
e THD =0.1%
VF=113V
Av=100=%ﬁ
~ e f=1.0kHz ° RL
~ P RE = 100k L hs  Rp L
7 Rg = 1.0k = =
0 20 5.0 10 20 50 100
R(, LOAD RESISTANCE (k ohms)
NOISE CHARACTERISTICS
FIGURE 7A — INFLUENCE OF SOURCE FIGURE 7B — INFLUENCE OF VOLTAGE GAIN
RESISTANCE & BANDWIDTH & BANDWIDTH
1000 .
Ay ] = Ay L
L 2 10 kHz ]
VH=£13V = 500 +—t4
RL [T Ay =100 RE 3 R > 1
C TR o w <C1.0kH
= fs R = T Low feg = 10 Hz o b= = s Fr = /, A
high feg = 100 kHz, g 200 ] A L~ // J
< 2 10 e ,/ — af
= 10 kHz E i =
I Ly E Lz = /, = |3qu_:
—1] Al & T Y
L1 1.0 kHz 3 |~ Pl Ay~ e ]
=" i 2 Rg=1.0 ke
N — oo H n Lowfeo = 10 Hz
[l 10 Digh feo 100 kHz
00 200 500 1000 2000 5000 10,000 10 20 50 100 200 500 1000

Rg, SOURCE RESISTANCE (OHMS)
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Ay, VOLTAGE GAIN (V/V)



STEREO DEMODU
- meosr U o

MC1305P

MONOLITHIC FM MULTIPLEX FM MULTIPLEX
STEREO DEMODULATORS STEREO DEMODULATORS

.. . derive the left and right audio information from the detected
composite signal. The MC1304P eliminates the need for an external
stereo-channel separation control. The MC1305P is similar to the
MC1304P but permits the use of an external stereo-channel separa-
tion control for maximum separation.

SILICON MONOLITHIC
INTEGRATED CIRCUITS

Operation Practicable Over Wide Power-Supply Range, 8-14 Vdc

Built-in Stereo-Indicator Lamp Driver
Total Audio Muting Capability

Automatic Switching — Stereo-Monaural

Monaural Squelch Capability

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

Rating Value Unit
Power Supply Voltage (Pins1,6,9,*11, 12)
(Pin 7 is grounded) +22 Vvde PLASTIC PACKAGE
Lamp Driver Current 40 mAdc c.’:gﬁ ?g 6
Power Dissipation (Package Limitation) 625 mW
Plastic Package
Derate above Tp = 25°C 5.0 mW/°C
Operating Temperature Range (Ambient) 0to +75 oc
Storage Temperature Range -65to +150 oc

*Pin 8 for MC1305P

CHANNEL SEPARATION versus FREQUENCY CHANNEL SEPARATION versus COMPOSITE INPUT LEVEL
50 50
0 ol —
@ / \\ 2 40, -
= ’f' NN - o~
Z b meurc-sour N ] £=1.0 kHz T~
£ W £
@ o«
< Input Level — < 30
o 200 mV(RMS) Composite w
- 20 Signal, L=1,R=00r 1T 2
z R=1,1=0 E
=z =
ES £ 20
o 10 =]
0 10
50 100 200 500 1,000 2,000 5,000 10,000 100 150 200 250 300 350 400 450 500
FREQUENCY (Hz) COMPOSITE INPUT LEVEL (mV[RMS])

See Packaging Information Section for outline dimensions.
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MC1304P, MC1305P (continued)

ELECTRICAL CHARACTERISTICS (V¢ = 12 Vdc, T 5 = +25°C unless otherwise noted. Test made with 75 us de-
emphasis network (3.9 k2, 0.02 uF) unless otherwise noted).

Characteristics Min Typ Max Unit

Input iImpedance ke
(f =20 H2) 12 20 -

Stereo Channel Separation (See Notes 1 and 2) dB
{f =100 Hz) - 35 -
(f = 1.0 kHz) - 45 —
(f = 10 kHz2) - 30 -

Channel Balance dB
(Monaural Input = 200 mV[RMS] ), - 0.5 -
(Monaural, Left and Right Outputs)

Total Harmonic Distortion (See Notes 1 and 3) %
(Modu_lation frequency - 1.0 kHz) - 05 1.0

Ultrasonic Frequency Rejection (See Note 4) dB
(19 kHz) - 25 -
(38 kHz) - 20 -

Inherent SCA Rejection (without filter) | dB
@60 kHz, 67 kHzand 74 kHz - 50 -

Lamp Indicator (Rp = 12022} mV(RMS)
Minimum 19 kHz Input Level for lamp on - 16 25
Maximum 19 kHz Input Level for lamp off 5.0 14 -

Audio Muting
Mute on (Voltage required at pin 5) 0.6 - 1.0 Vdce
Mute off (Volitage required at pin 5) 1.3 - 2.0 Vdc

Attentuation in Mute Mode (Note 5) 55 = dB
Stereo-Monaural Switching Vdc
Stereo (Voltage required at pin 4) 1.3 - 2.0
Monaural (Voltage required at pin 4) - - 1.0
Power Dissipation (Vge = 10 V) mwW
{Without lamp) - 150 300
(With lamp) - 180 300

Note 1 — Measurement made with 200 mV(RMS) Standard Multiplex Compaosite Signal and L =1, R=0o0r R = 1, L = 0. Standard Multi-
plex Composite signal is here defined as a signal containing left and/or right audio information with a 10% (19 kHz) pilot signal
in accordance with FCC regulations.

Note 2 — Stereo channel separation is adjustable for the MC1305P with a resistor from pin 9 to ground.

Note 3 — Distortion specification also applies to Monaural Signal.

Note 4 — Referenced to 1.0 kHz output signal with Standard Multiplex Composite Input Signal.

Note 5 — This is referenced to 1.0 kHz output signal with either Standard Multiplex Composite Signal or Monaural Input Signal.
Symbols conform to JEDEC Engineering Bulletin No. 1 when applicable.

FIGURE 1 — DISTORTION COMPONENTS IN AUDIO SIGNAL

16 T T T T T T T T T 1 e
= INPUT SIGNAL: NOTE: BEAT FREQUENCY COMPONENTS (BFC) -
= 200 mV(RMS) STANDARD COMPOSITE SIGNAL RESULT FROM THE PRESENCE OF THE y 5
12 19 kHz PILOT SIGNAL IN STEREQ ,/ 302
e BROADCASTS. BF g
1 =
S A 8
= 08 7 205
g / g
S THD, MONAURAL OR STEREQ 7 El
2 ” F——] =~ &
g z

0 0 @

100 200 300 400 500 10k 20k 30k 40k 50k 10k

FREQUENCY (Hz)
FIGURE 2 — TOTAL HARMONIC DISTORTION FIGURE 3 — MULTIPLEX SENSITIVITY
815 T _ 20
E f=1.0 kHz g
£ S5
e 10 / z - \
g 10 = = ~ o - LAMP 0|
I

; ] 310 = ~
g STEREQ OR MONAURAL _|—"] = ~ - T
Z 05 3 LAMP OFF ~
K3 L T 50 =
- 5 ™~ ~
E / % ~
[ 0

50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 2

COMPOSITE INPUT LEVEL {mV[RMS]) 19 kHz GAIN ADJUSTMENT, OHMS (PIN 1 TO 18 kHz FILTER)




MC1304P, MC1305P (continued)

FIGURE 4 — MC1304 CIRCUIT SCHEMATIC

19 kHz 3 LEFT CHANNEL RIGHT CHANNEL
19kHz FILTER 92 FILTER 109 4, 913 110 GHThuT 129 pothur
TANK 3
vee
10k
1.0k _K‘W )_‘
COMPOSITE 3 :
SIGNAL B LL sor ¥ ™ N
INPUT  Cin 50k : y DOUBLER
L4 20k r y y DECOUPLING
) 4 | 1 5.0k 1.0k e A 4
60k 8.0k 5.0k — AN 20k
A 4 8.0k B.Dk{ b 4
<
50k 50k LAMP
DRIVER
20k 2.0k
500 20k 50k 500 20k 10k ,
l ) l R
50 AUDIO MUTE 46 STEREQ SWITCH =

FIGURE 5 — MC1305 CIRCUIT SCHEMATIC

19 kHz 3 LEFT CHANNEL RIGHT CHANNEL
19kHz FILTER Q2 19 [MERE 109 4, 913 MobETLEN 129 H LT
TANK 8
vee
10k
10K _q ‘)—l
r( ~w—{ v
MPOSITE
AL o [~ gk sok T R 5
INPUT € LN S0k DOUBLER
v S20k y DECOUPLING
IGETTRTT
Y _{ 50k 10k - v
I~ >
60KS 80K 50k — 20k
4
y 8.0k a.m{ 4
S 5.0k LAMP
DRIVER
20k 20k
500 20% 10k ;
) JR A
SlAUDIDMUTE oLsreneo swren =

Portions of the circuits shown within the dotted areas pertain to the MC1304P or MC1305P as indicated by the titles of the circuits.




MC1304P, MC1305P (continued)

FIGURE 6 — MC1304P TYPICAL CIRCUIT CONFIGURATIONT

. - vee
L1, L2: 333 turns, Qy = 8.0 mH 0.0022 oF
nominal, Miller = 1361 or equiv
L3: 420 turns 38 AWG, tap at 42 LIT 19kHz = 0.014F : = S3ak =o02uF
turns, Qy = 55, 8.0 mH nominal, 38 kHz 0.02 uF > g
Miller 1362 o equiv .
RA -—
L3
5.0uF 9 100 13
COMPOSITE " 3 !
SIGNAL ein {
NPUT v 0k 5 M LEFT CHANNEL OUTPUT
4P
20k Me130 RIGHT CHANNEL OUTPUT
: § ")
L—AAA—O0— \ra v
R STEREQ-INDICATOR LAMP
2 ! 7 I{max) < 40 mAdc
:E 0.05 uF SYLVANIA TYPE 12ES OR EQUIV
"ZT 19 kHz 7= 0.01 uF 47k Tz.o,ur
= TFor typical circuit operation, see Mpmmla Application Note AN-432.

*See Figure 3.

Typical dc voltages (All voltages measured with respect to ground, Pin 7, Rp = 0)
1 2 3 4 5 6 7 8 9 10 1 12 13
Ve = 8.5 Vde 8.5 2.0 2.8 1.6 1.6 0.8 0 4.6* 8.5 39 6.3 6.3 3.9
Vee = 12 Vde 12 2.0 2.8 1.9 1.9 0.8 0 4.6** 12 3.9 9.7 9.7 39
*1.5 kQ in series with pin 8
**2.7 k2 in series with pin 8 FIGURE 7 — MC1305P TYPICAL CIRCUIT CONFIGURATION '
vee

L1, L2: 333 turns, Oy = 8.0 mH 0.0022 uF
nominal, Miller 1361 or equiv 1 001 4F N
-4 =38 AW 4 L kHz :I‘ #
L3: 420 turns =38 AWG, tap at 42 1 39k 39k Z=0024F
3B kHz ooz

sl

turns, Q = 65, 8.0 mH nominal,
Miller =1362 ot equiv
S RA Pt
L3
8 10 13
coMPOSITE S0uF 3 ! "
SIGNAL i I
ouT . M LEFT CHANNEL OUTPUT
Me130sP
20k 4 5 RIGHT CHANNEL OUTPUT
2y
STEREOINDICATOR LAMP

Imax) < 40 mAdc
SYLVANIA TYPE 12E5 OR EQUIV

0.05 uF

LZT 19 kHz 7% 0.01 4F

TFor typical circuit operation, see Motorola Application Note AN-432.
“See Figure 3.

**Rsep = 310.0hm nom
Adjusted for maximum separation

Typical dc voltages (All voltages measured with respect to ground (Pin 7)

1 2 3 4 5 6 7 8 9 10 1 12 13
Vee =8.5 Vde 8.5 20 2.8 1.6 1.6 0.8 0 8.5 0.32 3.9 6.3 6.3 39
Vee =12 Vde 12 2.0 2.8 1.9 1.9 0.8 0 12 0.36 3.9 9.7 9.7 3.9

Portions of the circuits shown within the dotted areas pertain to the MC1304P or MC1305P as indicated by the titles of the circuits.




( MC1306P \ AUDIO AMPLIFIER

1/2-WATT AUDIO AMPLIFIER 1/2WATT AUDIO AMPLIFIER

The MC1306P is a monolithic complementary power amplifier and
preamplifier designed to deliver 1/2-Watt into a loudspeaker with a
3.0 mV(rms) typical input. Gain and bandwidth are externally
adjustable. Typical applications include portable AM-FM radios, tape
recorder, phonographs, and intercoms.

® 1/2-Watt Power Output (9.0 Vdc Supply, 8-Ohm Load)
® High Overall Gain — 3.0 mV(rms) Sensitivity for 1/2-Watt Output
® Low Zero-Signal Current Drain — 4.0 mAdc @ 9.0 V typ
e Low Distortion — 0.5% at 250 mW typ
PLASTIC PACKAGE
CASE 626

TYPICAL APPLICATIONS

FIGURE 2 — PHONOGRAPH AMPLIFIER

FIGURE 1 - AM-FM RADIO, AUDIO SECTION
(CERAMIC CARTRIDGE)

1.0k vt

100 pFl J - INEEE
Tone Controt H

1.0 Meg ©2
1.0 Meg ©2

1.0 Meg 2

10k
5.0 k3 =) MC1306P e va

1.0 Meg O 200 uF
0.1uF 005 4F 0.002 uF 6 ul

Volume

Ci |

Volume | ontro

= Control = = = = =

CIRCUIT SCHEMATIC

.
Preamplifier 40OV Power Amplifier
) 4
450
14K 0 |~
K Power Amplifier
N 10k OQutput 3
[ O
‘ L
f v \
54k ) 4 i
: 7.0k
Preamplifier
Input 14k ) 4
500 16k
5 (L 80 70 6ND 10 GND
Preamplifier Power Amplifier
Output nput

See Packaging Information Section for outline dimensions.



MC1306P (continued)

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

Rating Symbol Value Unit
Power Supply Voltage v+ 12 Vdc
Load Current I 400 mAdc
Power Dissipation (Package |.imitation) Pb
Tp = +25°C 625 mw
Derate above T = +25°C LICEN 5.0 mW/°C
Operating Temperature Range Ta 0to +75 oc
Storage Temperature Range Tstg -65 to +150 °c

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

ELECTRICAL CHARACTERISTICS (VT=9.0V, RL =8.0 ohms, f=1.0kHz, (using test circuit of Figure 3), T =+25°C
unless otherwise noted. )

7-10

Characteristic Symbol Min Typ Max Unit
Open Loop Voltage Gain AvoL VIV
Pre-amplifier R = 1.0k ohm _ 270 _
Power-amplifier R|_= 16 ohms — 360 -
Sensitivity S — 3.0 - mV(rms)
(P = 500 mW)
Output Impedance (Power-amplifier) Zo - 0.5 — Ohm
Signal to Noise Ratio S/N - 55 - dB
(Po = 150 mW, f = 300 Hz to 10 kHz)
Total Harmonic Distortion THD - 0.5 - %
(Po = 250 mW)
Quiescent Output Voitage Vo - vti2 - Vde
Output Power Po - mwW
(THD <10%) 500 570
Current Drain (zero signal) Ip - 4.0 - mA
Power Dissipation (zero signal) Pp - 36 - mw
FIGURE 3 — TEST CIRCUIT FIGURE 4 — ZERO SIGNAL BIAS CURRENT
1.0k vt 10
_ TA =+250C
]
E 8.0
0.1 uF =
T =
— w
= T 6.0
5 8 3 | —
Z /
o 3 CL=200uF & 40
—~ 270k
pF7 MC1306P " E //
PR = L
T o 47K 10 S 20
10uF * 6 1 =
7 0.05 uF
I 0
< 4 4 1 40 50 60 70 8O 90 10 n 12

v, POWER SUPPLY VOLTAGE (Vdc)




MC1306P (continued)

TYPICAL CHARACTERISTICS
(Vt=9.0V, f=1.0kHz, Ta = +25°C unless otherwise noted)

n, EFFICIENCY (%)

FIGURE 5 — EFFICIENCY FIGURE 6 — OUTPUT POWER
60 10 T
THD = 1% RL=80 ! Lot /
- - =10
o L=28.0 ohms THDI 10% \5/
50 7 = 08 RL=89
— THD = 1%
/ L~ n/s h "g? - "< 74
L = 16 ohms E =
40 ” L~ g 06 B - 104 7/ 7//
|
/ g AL=169 A A
o 5 0 THD=1% >
& 0.
/ a e // /
5
20 = 02 //%
/ P
10 0
30 40 50 60 70 80 90 10 11 12 13 30 40 50 60 70 80 90 10 11 12 13
v+ POWER SUPPLY VOLTAGE (Vdc) V*, POWER SUPPLY VOLTAGE (Vdc)
FIGURE 7 — TOTAL HARMONIC DISTORTION
40
V-
3 32 Po =100 ml
E - RL = 8.0 Chms
15 CL =200 uF
2 \ L=200u
S 24
z AN
z N
< 16
x
=
'é 08 \ —
g ~——_ I —
z
0 .
0.1 0.2 03 04 05 07 10 20 3.0 40 50 60 7.0 809.010
f, FREQUENCY (kHz)
FIGURE 8 — EFFECT OF BATTERY AGING
ON LOW-LEVEL DISTORTION FIGURE 9 — DISTORTION
40 10 ’
§ RL=8Q i’ 90 ,
g w0 /Cl=5l]uF Po= 10 mi ,9_ 8.0 ’
s v f=1kHz S 7.0
B 5 |
—_ T T
a RL=162  simulated Battery e 60 +
2, 1 C1=50pF_ | EPR V=90V
2~ Y -go  [|9Vvd vt b RL = 8.0 Ohms
g % / RL=80 o_,\%_._, =
< A C1 =300 pF A= < 40
3 / 4; RL=16 0 el Z.
E 10 CT = 300 uF 1 = £
o - o
= = 20
o =) /
z 0
0 0
90 80 70 60 50 40 30 20 10 0.01 002 003 005 0.1 02 03 05 10
V*,SUPPLY VOLTAGE (Vdc) Po, POWER OUTPUT (WATTS)



MC1306P (continued)

FIGURE 10 — TYPICAL CIRCUIT CONNECTION

Rp/2 Rp/2 v
M ¢ cs
H 470 pF
H
2
Cp
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|
i
! s 4
! 5
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E -
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c1 R A Output RFC
b Preamplifier Power Amplifier rsare
Input 3 304
w05 1035
MC130! < e
T 0054FI37
H [ P
f
0.14F 33305
i
}
= = s -4
DESIGN CONSIDERATIONS

The MC1306P provides the designer with a means to control
preamplifier gain, power amplifier gain, input impedance, and
frequency response. The following relationships will serve as guides.

1. Gain
The Preamplifier Stage Voltage Gain is:
Rf
Ay AR Rs

and is limited only by the open-loop gain (270 V/V). For good
preamplifier dc stability Rf should be no larger than 1.0-megohm.
The Power Amplifier Voltage Gain is controlled in a similar
manner where:
A 10k
Vg = R
B Rp

The 10-k ohm feedback resistor is provided in the integrated
circuit.

Recommended values of Rp range from 500-ohms to 3.3-k
ohms. The low end is limited primarily by low-level distortion and
the upper end is limited due to the voltage drive capabilities of the
pre-amplifier. (A resistor can be added in the dc feedback loop,
from pin 6 to ground, to increase this drive): The Overall Voltage
Gain, then, is:

Rf 10k
Rs Rp

AvT =

2. Input Impedance
The Preamplifier input Impedance is:

ZinA=Rs

and the Power Amplifier Input Impedance is:

Zing~ Rp

3. Frequency Response

The low frequency response is controlled by the cumulative
effect of the series coupling capacitors C1, C2, and C3. High-
frequency response can be determined by the feedback capacitor,
Cs, and the -3.0 dB point occurs when

Xcg = R

Additional high frequency roll-off and noise reduction can be
achieved by placing a capacitor from the center point of Rp to
ground as shown in Figure 10.

Capacitor C4 and the RC network shown in dotted lines may
be needed to prevent high frequency parasitic oscillations. The RF
choke, shown in series with the output, and capacitor C6 are used
to prevent the high-frequency components in a large-signal clipped
audio output waveform from radiating into the RF or IF sections
of a radio (Figure 10).

4. Battery Operation

The increase of battery resistance with age has two undesirable
effects on circuit performance. One effect is the increasing of
amplifier distortion at low signal levels. This is readily corrected by
increasing the size of the filter capacitor placed across the battery
(as shown in Figure 8; a 300-uF filter capacitor gives distortions
at low-tonal levels that are comparable to the “stiff’ supply). The
second effect of supply impedance is a lowering of power output
capability for steady signals. This condition is not correctable, but
is of questionable importance for music and voice signals.

5. Application Examples: (1) The audio section of the AM-FM
radio (Figure 1) is adjusted for a preamplifier gain of 100 with an
input impedance of 10-k ohms. The power amplifier gain is set at
10, which gives an overall voltage gain of 1000. The bandwidth
has been set at 10-kHz. (2) The phono amplifier (Figure 2) is de-
signed for a preamplifier gain of unity and a power amplifier gain
of 10. The input impedance is 1.0-megohm. An adjustable treble
control is provided within the feedback loop.



MC1306P (continued)

TYPICAL PRINTED CIRCUIT BOARD LAYOUT LOCATION OF COMPONENTS
R1

R2

7

c1

2o N2 B R M AN W A

MC1306

See Figure 3 for schematic diagram.

PARTS LIST
Component Value

c1 200 uF
c2 0.1 uF
Cc3 0.05 uF
c4 1.0 uF
Cc5 47 pF
R1 1 0hm
R2 1k ohm
R3 4.7 k ohms
R4 270 k ohms

MC1306 -

PC Board -

7-13



MC1307

STEREO DEMODULATOR

MONOLITHIC FM MULTIPLEX
STEREO DEMODULATOR

.. . designed to derive the left and right channel audio information
from the detected composite signal.

® Capable of Operation Over a Wide Power Supply Range —

8.0 — 14 Vdc

FM MULTIPLEX
STEREO DEMODULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

® Built-in Stereo-Indicator Lamp Driver (top view)
P SUFFIX
PLASTIC PACKAGE
SE 605 |
TO-116 ‘
PQ SUFFIX
PLASTIC PACKAGE
CASE 647
FIGURE 1 — TYPICAL CIRCUIT CONFIGURATION
Ly, Ly 333 TURNS, Qu = 55, 0.0022 uF v
8.0 mH NOMINAL,
MILLER NO. 1361 . S Loom Sasx ko
OR EQUIV. 1 1 19 kHz — <39k e .02 ul <3 ~002u
Lg: 420 TURNS NO. 38 AWG, T 00w 1 r 1
TAP AT 42 TURNS,
Qu=55,80mH .
NOMINAL, MILLER Ra
NO. 1362 OR EQUIV. . .
LEFT CHANNEL
QUTPUT
RIGHT CHANNEL
COMPOSITE 50uF 5 ouTPUT
INPUT MC1307 .
SIGNAL

iz

L2 f 19kHz 7 001 4F

0.05 uF

s

STk

M-

~ 2.0 uF

=

o0

@ H2v

STEREO INDICATOR LAMP
I(max) < 40 mA
(Sylvania 12ESB or equiv.)

*SEE FIGURE 3

TYPICAL DC VOLTAGES (All measured using a VTVM with respect to Pin 7 (lamp on), Ra = 180 ohms, see Figure 3)

Pin Numbers 1 2 3 4 5 6 7 9 10 1 12 13 14
Vvt = 8.5 Vdc 8.5 2.7 3.6 - — 0.8 0 8.5 4.4 6.2 6.2 4.4 1.5
V¥ = 12Vdc 12 2.9 3.9 — — 0.9 0 12 4.7 9.7 9.7 4.7 1.7

See Packaging Information Section for outline dimensions.
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MC1307 (continued)

FIGURE 2 — CIRCUIT SCHEMATIC

st 2nd
38 kHz 19 kHz 19 kHz 38 kHz LEFT CHANNEL RIGHT CHANNEL
v+ HIGH FILTER FILTER Low oUTPUT oUTPUT
(o) 010 02 o1 013 1" 12
Sk
1.3k S
|qﬂ .
[ , L
COMPOSITE 0k |\
SIGNAL
INPUT
o 5k | : S5k ;
3
5k
AV |/
6k LN
<
i)
P4 < <
6k 36k ::Ik ::Ik ::330
GND
o
! LAMP
0
6
1k
5k
2k
(L 14 =
MAXIMUM RATINGS (T = +25°C unless otherwise noted)
Rating Value Unit
Power Su)pply Voltage (Pins 1, 6, +22 Vdc
, 11,12
(Pin 7 is grounded)
Lamp Driver Current 40 mAdc
Power Dissipation (Package 625 mW
Limitation) o
Derate above Tp = +25°C 5.0 mw/°c
Operating Temperature Range (Ambient) 0to+75 Oc
Storage Temperature Range —65 to +150 oc

Maximum Ratings as defined in MIL-S-19500, Appendix A.
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MC 1307 (continued)

ELECTRICAL CHARACTERISTICS (V' = 12 Vdc, Ta = +25°C, tests made with a 75 us de-emphasis network
(3.9 k€2, 0.02 uF) unless otherwise noted)

Characteristic Min Typ Max Unit
Input Impedance 12 20 - k§2
(f=1.0 kHz)
Stereo Channel Separation (See Note 1) dB
(f =100 Hz) - 35 —
(f= 1.0 kHz) 20 40 -
(f=10 kHz) - 30 -
Total Harmonic Distortion (See Notes 1 and 2) - 0.5 1.0 %

(Modulation Frequency = 1.0 kHz)

Channel Balance - 0.5 - dB
(Monaural Input = 200 mV [rms] )
(Monaural, Left and Right Outputs)

Ultrasonic Frequency Rejection (See Note 3) dB
(19 kHz) - 25 -
(38 kHz) — 20 —
Inherent SCA Rejection (without filter) — 50 - dB
(f = 60 kHz, 67 kHz and 74 kHz) (See Note 3)
Lamp Indicator (Rp = 180 Q) mV (rms)
(Minimum 19 kHz input level for lamp “on"’) - 16 25
(Maximum 19 kHz input level for lamp “off"’) 5.0 14 - ]
Power Dissipation (Vt = 12V) mw
(Without lamp) - 140 300
(With lamp) - 170 300
Note 1 — Measurement made with 200 mV(rms) Standard Multiplex Composite Signal where L=1, R=00orR=1,L =0.
Standard Multiplex Composite Signal is here defined as a signal containing left and/or right audio information with a 10%
(19 kHz) pilot signal in accordance with FCC regulations,
Note 2 — Distortion specification also applies to Monaural Signal.
Note 3 — Referenced to 1.0 kHz output signal with Standard Multiplex Composite Input Signal.
FIGURE 3 — DISTORTION COMPONENTS IN AUDIO SIGNAL
1.6 T T 40
_ T T T T T T T T 1 T <
= INPUT SIGNAL: NOTE: BEAT FREQUENCY COMPONENTS (BFC) /o
Z 200 mV (rms) STANDARD COMPOSITE SIGNAL RESULT FROM THE PRESENCE OF THE 4 =
=12 19 kHz PILOT SIGNAL IN STEREQ ,/ 302
.‘é_: BROADCASTS. BF / 2
7 Y 3
[=] o
208 202
: A g
= THD, MONAURAL OR STEREO 4 E]
£ 04 =i 102
e L P~
< =
= <
o w
=0 1 0 @
100 200 300 400 500 1.0k 20k 3.0k 40k 50k 10k

FREQUENCY (Hz)



MC1307 (continued)

FIGURE 4 — TOTAL HARMONIC DISTORTION

FIGURE 5 — MULTIPLEX SENSITIVITY

40 100
a0\
z \
= = 8o
S 30 g \
= > 10
2 E
— 60
2 o \
g 20 S50
5 Ve =12 Vde 5 Vr=12vd
2 - 40
z
z AN IIAY |
2 10 A E
5 STERED i Z 5 N4 LAMP “ON
= / — ] T ——t—t— |
10}—1 LAMP “OFF" — —
0 0 l |
200 300 400 500 600 700 800 900 1000 100 150 200 250
COMPOSITE INPUT LEVEL (mV(rms]) RA, 19 kHz GAIN ADJUSTMENT (OHMS)
FIGURE 6 — CHANNEL SEPARATION FIGURE 7 — CHANNEL SEPARATION

60 70

50
g s ®
5 40 ] - g
=4 = N~ =
= 1 I~ =
< S < 50
& &
2 4
g COMPOSITE INPUT = 300 mVrms o
2 V+ =12 Vd E
S EaL) FREQUENCY = 1.0 kHz
S S V4 =12 Vde
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_f MC1310P 1 STEREO DEMODULATOR

FM STEREO DEMODULATOR

... a monolithic device designed for use in solid-state stereo receivers.

® Requires no Inductors
o LowE | Part Count FM STEREO

ow External Part Coun DEMODULATOR
® Only Oscillator Frequency Adjustment Necessary
® Integral Stereo/Monaural Switch 75 mA Lamp Driving Capability MONOLITHIC SILICON
® Wide Dynamic Range: 560 mV(RMS) maximum Composite INTEGRATED CIRCUIT

Input Signal
® Wide Supply Range: 8-16 Vdc

Excellent Channel Separation Maintained Over Entire Audio
Frequency Range

® | ow Distortion: Typically 0.3% THD at 560 mV (RMS)
Composite Input Signal

® Excellent SCA Rejection

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

Rating Value Unit

Power Supply Voltage 16 Volts
Lamp Current 75 mA

{nominal rating, 12 V lamp)
Power Dissipation 625 mW

(Package limitation)

Derate above Tp, = +25°C 5.0 mW/°C PLASTIC PACKAGE

- 5 CASE 646

Operating Temperature Range (Ambient) -40 to +85 C TO-116
Storage Temperature Range -65 to +150 °c

FIGURE 1 — TYPICAL APPLICATION
R4 ce {¢
R3 19 kHz
c7 :[: 'A'Av—%\ QUTPUT
PIN FUNCTIONS RS = ce6l s c4
Pin1=Vgg Pin 8 = Switch Filter L J'(—
Pin 2 = Input Pin 9= Switch Filter = 18 13 12 4“ 0 9
Pin 3= Amplifier Output Pin 10 = 19 kHz Output Qe Qu 9 8
Pin 4 = Left Channel Output Pin 11 = Modulator Input
Pin 5 = Right Channel Qutput Pin 12 = Loop Filter
Pin 6 = Lamp Indicator Pin 13 = Loop Filter MC1310
Pin 7 = Ground Pin 14 = Oscillator RC Network
PARTS LIST ¢ o +2 T3 4 5 6 7
2.0 uF INPUT @—|(

.02 uF <

02 uF Rl:’ R2 o3

.25 uF A

.05 uF = T

.5 uF - =

€7 =470 pF Vec @ L ¢
LEFT ¢ RIGHT
CHANNEL OUTPUT CHANNEL OUTPUT

See Packaging Information Section for outline dimensions.
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MC1310P (continued)

ELECTRICAL CHARACTERISTICS Unless otherwise noted; Vcc* = +12 Vdc, T = +25°C, 560 mV(RMS) (2.8 Vp-p)
standard multiplex composite signal with L or R channel only modulated at 1.0 kHz and with 100 mV(RMS) (10% pilot level),
using circuit of Figure 1.

Characteristic Min Typ Max Unit
Maximum Standard Composite Input Signal (0.5% THD) 28 - — Vpp
Maximum Monaural Input Signal (1.0% THD) 2.8 - - Vp-p
Input Impedance - 50 - k2
Stereo Channel Separation (50 Hz — 15 kHz) 30 40 - ds
Audio Output Voltage (desired channel) - 485 - mV(RMS)
Monaural Channel Balance (pilot tone “‘off’’) - - 15 dB
Total Harmonic Distortion - 0.3 - %
Ultrasonic Frequeney Rejection 19 kHz - 34.4 - dB

38 kHz = 45 —

Inherent SC A Rejection - 80 — dB

(f = 67 kHz; 9.0 kHz beat note measured
with 1.0 kHz modulation “‘off")

Stereo Switch Level 12 16 20 mV(RMS)

(19 kHz input level for lamp “on"’)
Hysteresis - 6.0 - dB

Capture Range (permissible tuning error of internal oscillator, - +3.0 - %
reference circuit values of Figure 1)

Operating Supply Voltage (loads reduced to 2.7 k2 for 8.0-voit 8.0 - 16 Vdc
operation)

Current Drain (lamp “off"’) — 13 — mAdc

*Symbols conform to JEDEC Engineering Bulletin No. 1 when applicable.

FIGURE 2 — SYSTEM BLOCK DIAGRAM

19 kHz
QUADRATURE

INPUTO LOW PASS

OSCILLATOR .
=1 MODULATOR [ FILTER 1 2

76 kHz

I P }g

LOW PASS ‘—@—0 *| sTereo 19 kHz

~— MODULATOR |— FILTER —=1 TRIGGER SWITCH 22
38 kHz
DECODER
OUTPUTS
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MC1310P (continued)

CIRCUIT OPERATION

Figure 2, on the previous page, shows the system block diagram.
The upper line, comprising the 38-kHz regeneration loop operates
as follows: the internal oscillator running at 76-kHz and feeding
through two divider stages returns a 19-kHz signal to the input
modulator. There the returned signal is multiplied with the in-
coming signal so that when a 19-kHz pilot tone is received a dc
component is produced. The dc component is extracted by the low
pass filter and used to control the frequency of the internal oscillator
which consequently becomes phase-locked to the pilot tone. With
the oscillator phase-locked to the pilot the 38-kHz output from the
first divider is in the correct phase for decoding a stereo signal. The
decoder is essentially another modulator in which the incoming
signal is multiplied by the regenerated 38-kHz signal. The regener-

ated 38-kHz signal is fed to the stereo decoder via an internal
stereo switch. The stereo switch closes when a sufficiently large
19-kHz pilot tone is received. The pilot tone level is detected and
the switch operated by the stereo switch section of the circuit in
the following manner:

The 19-kHz signal returned to the 38-kHz regeneration loop
modulator is in quadrature with the 19-kHz pilot tone when the
loop is focked. With a third divider state appropriately connected,
a 19-kHz signal in phase with the pilot tone is generated. This is
multiplied with the incoming signal in the stereo switch modulator
yielding a dc component proportional to the pilot tone amplitude.
This component after filtering is applied to the trigger circuit
which activates both the stereo switch and an indicator lamp.

APPLICATIONS INFORMATION

(Component numbers refer to Figure 1)

External Component Functions and Values

Cq Input coupling capacitor; 2.0 uF is recom-
mended but a lower value is permissible if
reduced separation at low frequencies is ac-
ceptable.

Loads and de-emphasis capacitors, maximum
permissible load resistors are related to mini-
mum supply voltage as follows:

Rq,R2,C2,C3

Min Supply 8.0 10 12 Volts
Max Load 2.7 4.3 6.2 Kilohms
(+£10% Tolerance)

Ca Filter capacitor for stereo switch level detec-

tor; time constant is C4 x 63 kilohms +30%,
maximum dc voltage appearing across C4q is
0.25 V (pin 8 positive) at 100 mV(RMS) pilot
level. The signal voltage across Cy4 is negligible.

Cs Internal coupling capacitor to modulators; 0.05
uF is recommended. This gives 1.756° phase
lead at 19 kHz.

R3, Cs. Cg Phase-lock loop filter components; the follow-
ing network is recommended:

R3 Ce
kg 054F
20 aa—€ 013
Cg
I
LAY
0.25 uF

When less performance is required a simpler
network consisting of Rg = 100 ohms and Cg
=0.25 uF may be used (omit Cg).

Rg4,Rs, Cy Oscillator timing network, recommended val-

ues:
C7=470pF 1%

R4 =16 k& 1%

Rg =5k Preset

These values give +3% typical capture range.
Capture range may be increased by reducing
C7 and increasing R4, Rg proportionally but
at the cost of increased beat-note distortion
(due to oscillator-phase jitter) at high-signal
levels.

Nominal rating up to 75 mA at 12 V; the
circuit includes surge limiting which restricts
cold-lamp current to approximately 250 mA.
A buffered output providing a 3.0 Vpg posi-
tive-going square wave at 19 kHz is available
at pin 10. A frequency counter may be con-
nected to this point to measure the oscillator
free-running frequency for alignment.

Stereo Lamp

19 kHz-Output



MC1310P (continued)

APPLICATIONS INFORMATION (continued)

External Monaural/Stereo Switching

The circuit can be maintained in monaural mode by connecting
pin 8 negative or pin 9 positive by 0.3 V. Pin 8 may be grounded
directly if desired. The dc impedance at pins 8 and 9 is 28 kilohms
+30%. Note that the voltage across C4 increases to 2.2 V with
pin 9 positive when pin 8 is grounded.

Oscillator Killing

In AM-FM receivers it may be desirable to kill the 76-kHz internal
oscillator during AM reception to prevent interference. This may
be accomplished by either grounding pin 14 or by connecting it to
the positive line viaa current limiting resistor (3.3 kilohms is recom-
mended).

Phase Compensation
Phase-shifts in the circuit cause the regenerated 38-kHz sub-carrier
to lead the original 38 kHz by approximately 2°. The coupling

capacitor Cg generates an additional lead of 3.5° (for Cg = 0.05 uF)
giving a total lead of 5.5°.

It may be desirable that the regenerated 38 kHz lead or lag the

phase lead can be obtained if required by reducing Cg, which
couples into a 5.0-kilohm load.

The circuit is so designed that phase lag may be generated by adding
a capacitor from pin 3 to ground. The source resistance at this
point is 500 ohms. A capacitance of 820 pF compensates the
5.5° phase lead: increase above this value causes the regenerated
sub-carrier to lag the original.

Note that these phase shifts occur within the phase-lock loop and
affect only the regenerated 38-kHz sub-carrier: the circuit causes
no significant phase or amplitude variation in the actual stereo
signal prior to decoding.

Voltage Control Oscillator Compensation

Figure 3 illustrates uncompensated Oscillator Drift versus temper-
ature. The recommended Tc of the R4, Rg, C7 combination
is -200 ppm. This will hold the oscillator drift to approximately
+0.5% over a temperature range of -30 to +85°C. Acceptable
performance is obtained with up to 2.5% oscillator detuning, which
with the compensation given above, allows +£2% for aging of the

original to compensate for receiver IF characteristics. Further timing components.
FIGURE 3

1940
z N
>
> 1920 \\
[~
=
3
=] ~N
5
w. 19.00
«
=
=
§ \
w 18.80
w
-
[

18.60

-55 -35 -15 450 +25 +45 +65 +85  +105

TEMPERATURE (°C)
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SQ* DECODER

—f MC1312P \

MC1313P

MONOLITHIC CBS SQ* DECODER FOUR-CHANNEL
. a matrix system designed to decode an SQ* encoded program SQ* DECODER
into four separate channels. These devices conform to specifications
MONOLITHIC SILICON

for decoding quadraphonic records produced by the largest record

companies in the world.

® Both Home Entertainment (MC1312) and Automotive (MC1313)
Versions Available

INTEGRATED CIRCUIT

® High Input Impedance

MC1312P — 3.0 Megohms typ, MC1313P — 1.8 Megohms typ

® Low Harmonic Distortion
MC1312P — 0.1% typ, MC1313P — 0.25% typ

® High Signal Handling Capability
MC1312P — 2.0 V(RMS) min, MC1313P — 0.8 V(RMS) min

® MC1313 Provides Excellent Performance at Vgcc =+8.0 Vdc

FIGURE 1 — TYPICAL APPLICATION CIRCUIT

0.22 uF 0.039 uF
A . 74
F—w\ i€
3.6 k This component is sold without patent in-
= 4.3 k deminity and any infringement resulting from
VW use or resale thereof shall be the sole responsi-
bility of purchaser and shall not be the responsi-
0.039 uF 0.0068 uF bility of manufacturer or distributor even though
such use is in accordance with manufacturer’s
_l ) 36 K 6 r recommendations.
- 0.05 uF
Rg' OUTPUT RE’ OUTPUT (e Ry INPUT
149 139 Vcco12 QM1 Q9
MC1312P
MC1313P
14 3
Lg' Lg’ VAA b
OUTPUT OUTPUT 4.3k (top view)
0.22 uF 0.05 uF -
——a—¢
; 3.6k 0039 uF
PLASTIC PACKAGE
AA
4vvv CASE 646
0.039 uF 3k TO-116
A1l AA 14
J— 71 VvV v LAY
= 3.6 k 0.0068 pF

Circuit diagrams utilizing Motorola products are

Note:

For optimum performance +5% toler-
ance components are recommended with
the exception of the input capacitors.

DEFINITIONS

Lt = Left total Rt = Right total
Lg' = Left front Lg’ = Left back
RE'= Right front Rg’ = Right back

included as a means of illustrating typical semi-
conductor applications; consequently, complete
information sufficient for construction purposes
is not necessarily given. The information has been
carefully checked and is believed to believed to
be entirely reliable. However, no responsibility is
assumed for inaccuracies. Furthermore, such in-
formation does not convey to the purchaser of
the semiconductor devices described any license
under the patent rights of Motorola Inc. or others.

*Trademark of Columbia Broadcasting Systems, Inc.
See Packaging Information Section for outline dimensions.
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MC1312P, MC1313P (continued)

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

Rating Value Unit
Power Supply Voltage 25 Vdc
Power Dissipation (Package Limitation) 625 mwW
Derate above Ta = +25°C 5.0 mw/°C
Operating Temperature Range MC1312P 0to +75 oc
MC1313P -40 to +85
Storage Temperature Range -65 to +150 oc

ELECTRICAL CHARACTERISTICS (V¢c for MC1312P = +20 Vdc, Vin = 0.5 V(RMS), for MC1313P Ve = +12 Vde, Vip = 0.2
V(RMS), Tp = +25°C unless otherwise noted.) (See Figure 3.)

Characteristic Min Typ Max Unit
Supply Current Drain MC1312P 1 16 21 mA
MC1313P 6.5 3.0 125
Input Impedance MC1312P 1.8 3.0 - M
MC1313P 1.0 1.8 -
Output Impedance - 5.0 - k2
Channel Balance (LE/Rg) -1.0 0 +1.0 dB
Voltage Gan Lg/LT or Rg/RT -1.0 0 +1.0 dB
Relative Voltage Gain Lg'/Lg’, Rg'/LE’, Lg'/RF’, Rg'/RE’ -2.0 -3.0 -4.0 dB
Lg’ measurements made with Ly input, RE’ measurements made with
Ry input.
Maximum Input Volitage for 1%THD at Output  MC1312P 20 - - V(RMS)
Rtor Ly MC1313P 0.8 - -
Total Harmonic Distortion MC1312P - 0.1 - %
Ryor Ly MC1313P - 0.25 -
Signal to Noise Ratio (Short-Circuit Input Vg = 0.5 V(RMS) MC1312P - 80 - dB
with Output Noise Referenced to Output Vg = 0.2 V(RMS) MC1313P — 74 -
Voltage, Vo) (BW = 20 Hz to 20 kHz)

Symbols conform to JEDEC Engineering Bulletin No. 1 when applicable.

TYPICAL CHARACTERISTICS

FIGURE 2 — CURRENT DRAIN

28

24
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£ MC1312p >
=16
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40

0
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SUPPLY VOLTAGE (Vdc)
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Rg’
OUTPUT
°

FIGURE 3 — TEST CIRCUIT

® Vce
1.0 uF

£

Rg’

ouTPUT%’“‘?‘?’?‘?L” 10

470

9 8

MC1312P
MC1313P

LE
ouUTPUT

o—
o——

Lg’
QuUTPUT

1 82 b3 ba

J47

3.0M
R1

S1

*R1is used for input impedance measurement.
S1 is normally closed.

0.05 uF




MC1312P, MC1313P (continued)

APPLICATIONS INFORMATION

FIGURE 4 — DECODING PROCESS DIAGRAM

0.707 Rg
: ——
v -0° O Lgs = Lg +0.707 Rg -j0.707 Lg = L1 l__LF
0.707 Lg
LT 0—
0.707 Lg
-0.707
v -90° —><\ -0 Lg’ = Lg +j0.707 Lg -0.707 Rg
o 0.707 Rg Lg
A 0.707 Lg
v -90° —O Rg'= Rg+ 0.707 L -j0.707 Rg e Rp
+0.707
0.707 Rg
RT O——
0.707 Rg
Y -0° O Rg'= Rg-0.707 Lg + j0.707 Rg = Ry
0.707 Lg Re
Lt=Lg +0.707Rg-j0.707 Lg
Rt =Rg -0.707 Lg+j0.707 Rg
LT and Ry are composite signals from SQ er.coded records or SQ broadcast.

The decoding process is shown schematically in Figure 4. The
MC1312P/MC1313P circuits that perform this function consists of
two preamplifiers which are fed with left total, LT, and right total,
R, signals. The preamplifiers each feed two all-pass* networks
that are used to generate two L signals in quadrature and two
R signals in quadrature. The four signals are matrixed to yield
left-front, left-back, right-front, and right-back signals (L', Lg’,
Rg’, Rg').

The all-pass networks are of the Wein bridge form with the
resistive arms realized in the integrated circuit and the RC arms
formed by external components. The values shown in Figure 1
are for a 100-Hz to 10-kHz 'bandwidth and a phase ripple of +8.50
on a90° phase difference.

*An all-pass network produces phase shift without amplitude variations.
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It is generally desirable to enhance center-front to center-back
separation. This is accomplished by connecting a resistor between
pins 2 and 11 (front outputs) and a resistor between pins 3 and
14 (back outputs). For a 10% front channel blendingT and a 40%
back channel blendingt, 47 kilohms between pins 2 and 11 and
7.5 kilohms between pins 3 and 14 is required.

tRE” =09 RE + 0.1 L¢'
LE" =09 LE +0.1 RE’
Rg'* =0.6 Rg' + 0.4 Lg’
Lg' =0.6Lg +0.4Rg




( \ DUAL CHROMA DEMODULATOR
MC1326

DUAL DOUBLY BALANCED CHROMA %ﬂﬁ'&ﬁﬁﬁ'ﬁo%ﬁiiﬂ%ﬁf
DEMODULATOR WITH R G B MATRIX e

AND CHROMA DRIVER STAGES R G B OUTPUT MATRIX

. . a monolithic device designed for use in solid-state color tele-

vision receivers. MONOLITHIC SILICON

INTEGRATED CIRCUIT
Luminance Input Provided

Good Chroma Sensitivity — 0.3 Vp-p Input for 5 Vp-p Output
Low Differential Output DC Offset Voltage — 0.6 V max

DC Temperature Stability — 3 mV/°C typ

Negligible Change in Output Voltage Swing with Varying
3.568 MHz Reference Input Signal

High Ripple Rejection Achieved with MOS Filter Capacitors

High Blue Output Voltage Swing — 10 Vp-p typ
o Blanking Input Provided

P SUFFIX
PLASTIC PACKAGE
MAXIMUM RATINGS (Tp = +26°C unless otherwise noted) C_If\osﬁ ?35
Rating Value Unit
Power Supply Voltage 30 Vdc
Chroma Signal I nput Voltage 5.0 Vpk
Reference Signal Input Voltage 5.0 Vpk
Minimum Load Resistance 3.0 k ohms
Luminance Input Voltage 12 Vp-p
Blanking Input Voltage 7.0 Vp-p
Power Dissipation (Package Limitation)
Plastic Packages 625 mW
Derate above Tp, = +25°C 5.0 mW/°c PQ SUFFIX
" - PLASTIC PACKAGE
Operating Temperature Range (Ambient) 0 to +75 °c CASE 64
Storage Temperature Range —65 to +150 °c

Maximum Ratings as defined in MIL-S-19500, Appendix A.
FIGURE 1 — MC1326 TYPICAL APPLICATION

A O o BLANKING © 28 Ve @ +250 Vdc
oV INPUT r
1.04F
0k 10k 10k
W v LUMINANCE 4 MPS U10
m e ‘ INPUT >-4 s b .__lu (__|_ 0R EQUIV 250K -
3 . GREEN i l/) MPS U10 TUBE
001 uF l""‘ LY OR EQUIV
CHROMA INPUT 3 2 RED /%
1 MC1326 V) MPS U10
J_ 4 \I oreauv
T BLUE
0.01 4F 001 4F " " j_’ |
358 MHz Lg_ = 33k3 33k 33k
REFERENCE e = 1 L 100 100 100
SIGNAL INPUT 7 Y 7 001uF L L d
1 220 0.01 4F 1
AN 3
18uH 3680 3330 680 330 680 3330
<
204H S 471 4TpF AR 4703
u g4 T L
Atypical application isgiven above toindicate =
the i and i this 420V

= = chroma demodulator.

See Packaging Information Section for outline dimensions.
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MC1326 (continued)

ELECTRICAL CHARACTERISTICS (V' = 24 Vdc, R L=3.3kohms, Ty = +25°C unless otherwise noted)

[ Characteristic Pin No. ! Min I Typ [ Max Unit
STATIC CHARACTERISTICS
Quiescent Output Voltage 1,2,4 13 14.4 16 Vdc
See Figure 2
Quiescent Input Current from Supply (Figure 2) mA
(R = o0) - 6.0 —
(R = 3.3k ohms) 16.5 19 255
Reference Input DC Voltage (Figure 2) 512,13 — 6.2 — Vdc
Chroma Reference Input DC Voltage (Figure 2) 8,9,10 - 3.4 - Vdc
Differential Output Voltage ) 1,2,4 - 0.3 0.6 Vdc

(Reference Input Voltage = 1.0 Vp-p)
See Note 1 and Figure 3

Output Voltage Temperature Coefficient 1,2,4 - 3.0 — mVv/°c
(Reference Input Voltage = 1.0 Vp-p, +25° to +65°C)
See Note 1 and Figure 3

DYNAMIC CHARACTERISTICS (VJr =24 Vdc, RL = 3.3 k ohms, Reference Input Voltage = 1.0 Vp-p, TA = +25°C unless otherwise noted)

Blue Output Voltage Swing 4 8.0 10 - Vp-p
See Note 2 and Figure 4
Chroma Input Voitage (B Output = 5.0 Vp-p) 8 - 0.3 0.7 Vp-p
See Note 3 and Figure 4
Luminance Input Resistance 3 100 - - [39]
Luminance Gain From Pin 3 to Outputs 1,2,4 -
(@dc) - 0.95 -
(@ 5.0 MHz) — 0.5 -
Blanking Input Resistance 6 29}
1.0 Vdc — 11 -
0 Vvdc - 75 —
Detected Output Voltage (Adjust B Output to 4 Vp-p
5.0 Vp-p, Luminance Voltage = 23 V)
See Note 4 G Output 1 0.75 1.0 1.25
R Output 2 3.5 3.8 4.2
Relative Output Phase (B Output = 5.0 Vp-p, Degrees

Luminance Voltage = 23 V)

B to R Output 4,2 101 106 11
4.0 Vpp B to G Output 4,1 248 256 264
256°
5.0Vp-p
/ 1.0Vp-p
/
Demodulator Unbalance Voltage (no Chroma Input 1,2,4 - 250 500 mVp-p
Voltage and normal Reference Signal Input Voltage)
B-Y Phase Shift (B-Y Reference Input to B-Y Output) 4,13 - 3 - Degrees
Residual Carrier and Harmonics Output Voltage (with 1,2,4 - 0.7 15 Vp-p
Input Signal Voltage, normal Reference Signal
Voltage and B Output = 5.0 Vp-p)
Reference Input Resistance (Chroma Input = 0) 12,13 - 2.0 — k2
Reference | nput Capacitance (Chroma Input = 0) 12,13 - 6.0 - pF
Chroma Input Resistance 8,9, 10 — 2.0 - k2
Chroma Input Capacitance 8,9,10 - 2.0 - pF

NOTES:

1. With Chroma Input Signal Voltage = 0 and normal Reference Input Signal Voltage = 1.0 Vp-p, all output voltages will be within specified
limits and will not differ from each other by greater than 0.6 Vdc.

. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voltage to 0.6 Vp-p.

. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voltage until the Blue Output Voltage = 5 Vp-p. The Chroma
Input Voltage at this point should be equal to or less than 0.7 Vp-p.

. With normal Reference Input Signal Voltage, adjust the Chroma Input Signal until the Blue Output Voltage = 5 Vp-p. At this point, the
Red and Green voltages will fall within the specified limits.

wWN

»H
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MC1326 (continued)

TEST CIRCUITS
(V+= 24 Vdc, RL = 3.3 Kilohms, TA = +25°C unless otherwise noted)
FIGURE 2 — DC TEST CIRCUIT WITHOUT REFERENCE FIGURE 3 — DC OUTPUT VOLTAGE TEST CIRCUIT
INPUT SIGNAL VOLTAGE (B-Y AND R-Y) WITH NORMAL REFERENCE INPUT VOLTAGE
(For Testing Quiescent Current, DC Output Voltage, (B, R, AND G)

Difference Voltage)

0.1 L 0.1

= R

uF RL RL RL HF[ LR

7 B/L 4 03 02 Ol 7 61; 3 92 ?

MC1326 2.2k MC1326

9819 f0311j:2 13 914 oy j> ij_m 311012013 914 o
0.1 uF 0.1 uF 7R 0.1 4F 0.1 4F I 0.1 4F 0.1uF T I :I’\“ 1uF B-Y REFERENCE INPUT
X L R-Y REFERENCE INPUT

FIGURE 4 — DYNAMIC TEST CIRCUIT

GREEN
TPUT OUTPUT
U 1uF

ov
j LUMINANCE INPUT |
22k
4

ll

22k

0.1uF

S
i

BLUE OUTPUT

MC1326

CHROMA "“‘F “ o ‘
INPUT 01uF

Im uF 7 o 1 uF

i

—0 +24V

%o.m uF
20 uH 16 uH 470 7R 47pF
= 3.58 MHz
20pF S = REFERENCE
INPUT
1.0 Vp-p
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MC1326 (continued)

FIGURE 5 — CIRCUIT SCHEMATIC

B-Y REFERENCE 13 DC REFERENCE 100 4 5 0 14 100 24 12 R-Y REFERENCE
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o 22k 70F
' ? Y
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v
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2% a0 v
a0 | 400 Wt ¥
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2k 15k
sLanking 50K 1 o a4 ] 025
INPUT A 3
2k
T 900 1% $3k
i
B-Y CHROMA CHROMA R-Y CHROMA
INPUT 10 DCINPUT g INPUT
CIRCUIT OPERATION

A double sideband suppressed carrier chroma signal flows between
the bases of the two differential pairs, Q16 and Q17,Q18 and Q19.
A reference signal of approximately 1 Vp-p amplitude having the
same frequency as the suppressed chroma carrier with an appro-
priate phase relationship is supplied between the bases of the upper
differential pairs Q6 and Q7, Q8 and Q9, Q10 and Q11, Q12 and
Q13. The upper pairs are switched between full conduction and
zero conduction at the carrier frequency rate. The collectors of
the upper pairs are cross-coupled so that ‘“‘doubly balanced” or
“full-wave’’ synchronous detected chroma signals are obtained.
Both positive and negative phases of the detected signal are avail-
able at opposite collector pairs.

While the detector section is almost identical to other available
units, several excellent additional features are incorporated.
Transistor Q1 is used as an emitter follower to which the collector
load resistors of the detectors are returned. The collector imped-
ances of the upper pair transistors are high compared with the
collector load resistors, and any signal at the emitter of Q1 appears
virtually unattenuated at the collectors of the upper pairs, and
hence at the three detector output terminals. This feature may be
used to mix the correct amount of the luminance portion of the
color TV signal with the color difference signals produced by the
detectors to give R-G-B outputs directly.

Capacitors C1, C2, and C3 compensate for most of the high fre-
quency roll-off in the luminance signal. This is due to the collector
capacitances of the detector transistors and the input capacitances
of the emitter followers, Q2, Q3, Q4. Capacitors C1, C2,and C3
provide filtering of carrier harmonics from the detected color dif-
ference signals. This increases the available swing before clipping
for the color difference signal, and reduces the high frequency
components which must pass through the emitter followers (Q2,
Q3, Q4) into the video output stages. Since high capacitance
(>100 pF) is characteristic of the input impedance of a video
output stage, the transistor emitter followers must operate at a

high quiescent current (>5 mA) in order to pass large high fre-
quency components without distortion. The filtering reduces the
quiescent current required in the emitter followers and thus te-
duces dissipation in the integrated circuit.

If it is not required to mix the luminance signal via Q1, this tran-
sistor can be used for brightness control. If the base of Q1 is
connected to a suitable variable dc voltage, this will vary the dc
output levels of the three detected outputs accordingly and
thereby vary the picture brightness level.

Blanking of the picture during line and frame flyback may be
achieved by applying a positive-going blanking signal to the base
of Q22. With an extra external resistor in series with the Q1 base
of approximately 5 k ohms, when Q22 is turned on by the blank-
ing pulse, the base of Q1 will be pulled negative by the current in
R1, thus forcing all three detected outputs to go negative by the
same amount. In a conventional solid-state receiver with a single
video output stage driving the picture tube cathode, a negative-
going signal at the base of the video output stage will blank the
picture tube. When using the blanking innut be certain the blank-
ing pulse does not switch off the luminance input stage Q1 com-
pletely; this would turn off the collector supply for the demodu-
lators and put the entire chroma demodulator out of lock at each
bilanking pulse.

Matrix for MC1326

R-Y gain _
B-Ygain - 077

-G-Y =0.11 (B-Y) + 0.28 (R-Y)
For indicated requirements and output functions of the MC1326

chroma demodulator please refer to the typical application shown
on the first page of this specification.
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IMIC1326 (continued)

TYPICAL CHARACTERISTICS '
(T, = +25°C unless otherwise noted)

(Figures 6 through Figure 10 Reference Test Circuit of Figure 2)

FIGURE 6 — DC OUTPUT VOLTAGE

PIN 3 - LUMINANCE INPUT (Vdc)
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FIGURE 7 — POWER DISSIPATION
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MC1326 (continued)

TYPICAL CHARACTERISTICS (continued)
(TA = +25°C unless otherwise noted)

(Figures 12 through Figure 17 Reference Test Circuit of Figure 4)

FIGURE 12 — OUTPUT VOLTAGE

FIGURE 13 — GREEN OUTPUT
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( MC132T \ CHROMA DEMODULATOR

DUAL DOUBLY BALANCED

DUAL DOUBLY BALANCED CHROMA CHROMA DEMODULATOR
DEMODULATOR WITH RGB MATRIX, PAL with
SWITCH, AND CHROMA DRIVER STAGES RGB OUTPUT MATRIX
AND PAL SWITCH
MONOLITHIC SILICON
.. .amonolithic device designed for use in solid-state color television INTEGRATED CIRCUIT

receivers.

© Good Chroma Sensitivity — 0.28 Vp-p Input Typical
for 5.0 Vp-p Output

X X . P SUFFIX

o Low Differential Output DC Offset Voltage — 0.6 V Maximum PLASTIC PACKAGE

o Differential DC Temperature Stability — 0.7 mV/°C C_':*g'if;‘s

o High Blue Output Voltage Swing — 10 Vp-p Typical

© Blanking Input Provided

® Luminance Bandwidth Greater than 5.0 MHz
PQ SUFFIX

PLASTIC PACKAGE

CASE 647

FIGURE 1 — TYPICAL APPLICATION CIRCUIT
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See Packaging Information Section for outline dimensions.
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MC1327 (continued) MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Rating Value Unit
Power Supply Voltage 30 vde
Chroma Signal I nput Voltage 5.0 Vpk
Reference Signal Input Voltage 5.0 Vpk
Minimum Load Resistance 3.0 k ohms
Luminance Input Voltage 12 Vp-p
Blanking Input Voltage 7.0 Vp-p
Power Dissipation (Package Limitation)
Plastic Packages 625 mwW
Derate above Tp = +25°C 5.0 mw/°C
Operating Temperature Range (Ambient) -20 to +75 °c
Storage Temperature Range —65 to +150 °c

ELECTRICAL CHARACTERISTICS (V(( = 24 Vdc, R = 3.3 k ohms, T = +25°C unless otherwise noted)

Characteristic Pin No. Min Typ Max Unit
STATIC CHARACTERISTICS

Quiescent Output Voltage , 124 13.2 14.5 15.8 Vdc
(See Figure 2)
Quiescent Input Current from Supply (Figure 2) mA
(R =9°) - 7.5 -
(R = 3.3k ohms) 16 19 26
Reference Input DC Voltage (Figure 2) 5,12,13 - 6.2 - Vdc
Chroma Reference Input DC Voltage (Figure 2) 8,9,10 — 3.4 - Vdc
Differential Output Voltage 1,24 - 0.3 0.6 Vdc

(See Note 1 and Figure 2)

Differential Output Voltage 12,4 mv/°C
Temperature Coefficient (See Note 1 and Figure 2) - 0.7 -
(+25°C to +65°C)

Output Voltage Temperature Coefficient 1,24 - +0.5 +5.0 mv/oC
(See Note 1 and Figure 2)
(+25°C to +65°C)

DYNAMIC CHARACTERISTICS (Ve = 24 Vdc, Ry = 3.3 k ohms, Reference Input Voltage = 1.0 Vp-p, Ta= +259C unless otherwise noted)

Blue Output Voltage Swing 4 8.0 10 - Vp-p
(See Note 2 and Figure 3)
Chroma Input Voltage (B Output = 5.0 Vp-p) 8 - 280 550 mVp-p
(See Note 3 and Figure 3)
Luminance Input Resistance 3 100 - - k2
Luminance Gain From Pin 3 to Outputs 1,24 -
(@ dc) - 0.95 -
{@ 5.0 MHz, reference at 100 kHz) - -1.8 - dB
Differential Luminance Gain, RGB Outputs dB
(@ 5.0 MHz) - 03 -
Blanking Input Resistance 6 k2
(1.0 Vdc) - 1.1 -
(0 Vdc) - 75 -
Detected Output Voltage (Adjust B Output to 5.0 Vp-p, Luminance 4 Vp-p
Voltage = 23 V)
(See Note 4) G Output 1 1.4 1.8 2.2
R Output 2 25 29 33
PAL Switch Operating Voltage Range 1 Vp-p
(7.8 kHz Square Wave) 0.3 - 3.0
R-Y Output dc Offset with PAL Switch Operation - - 100 mVdc
Demodulator Unbalance Voltage (no Chroma Input Voltage and 1,24 - 200 300 mVp-p
normal Reference Signal Input Voltage)
Residual Carrier and Harmonics Output Voltage (with Input Signal 1,24 - 0.6 1.0 Vp-p
Voltage, normal Reference Signal Voltage and B Qutput = 5.0 Vp-p)
Reference Input Resistance (Chroma Input = 0) 12,13 - 2.0 - k2
Ref Input Ci i (Chroma Input = 0) 12,13 — 6.0 - pF
Chroma Input Resistance 8,9,10 — 2.0 - k2
Chroma Input Capacitance 8,9,10 - 2.0 - pF
NOTES: Chroma input Signal Voltage = 0 and normal Reference Input Signal Voltage = 1.0 Vp-p.

1.

2. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voltage to 1.2 Vp-p.

3. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voltage until the Blue Output Voltage = 5.0 Vp-p.

4. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voitage until the Blue Output Voltage = 5.0 Vp-p. At this point, the
Red and Green voltages will fall within the specified limits. *Symbols conform to JEDEC Engineering Bulletin No. 1 when applicable.
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MC1327 (continued)

MC1327 CHROMA DEMODULATOR (PAL)
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MC1327 (continued)

TEST CIRCUITS

(Ve = 24 Vdc, Ry = 3.3 kilohms, T = +25°C unless otherwise noted)
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FIGURE 3 — DYNAMIC TEST CIRCUIT
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__f MC1328 \

DUAL CHROMA DEMODULATOR

MONOLITHIC DUAL DOUBLY
BALANCED CHROMA DEMODULATOR

Good Chroma Sensitivity (0.3 Vp-p Input Produces 5.0 Vp-p
Output)

Good dc Temperature Stability (3 mV/OC typ)
Low Qutput dc Offset Voltages (0.6 V max)

Pin Compatible with ULN-2114, ULN-2114A

Negligible Change in Output Voltage Swing With Varying 3.58 MHz
Reference Signal

High Ripple Rejection Due To Built-In MOS Filter Capacitors
High Output Voltage Swing (10 Vp-p Typ) — B-Y

DUAL DOUBLY
BALANCED CHROMA
DEMODULATOR

Monolithic Silicon
Integrated Circuit

G SUFFIX
METAL PACKAGE
CASE 603-02
(TO-100)

P SUFFIX
PLASTIC PACKAGE
CASE 605
(TO-116)

PQ SUFFIX
PLASTIC PACKAGE
CASE 647

FIGURE 1 —MC1328 TYPICAL APPLICATION

+24Vde

Number adjacent to terminal is the pin number for plastic packages,
numberin O is the corresponding pin number for the metal package.

® +250 Vdc

MPS UI0

A practical application is given above to indicate the requirements
and output functions of this chroma demodulator. There are other
methods of achieving the matrix of the Chroma-Y and the lumi-
nance compopents without degradation of performance other than
the one indicated. E.g., it is a common practice for color TV manu-
facturers to matrix in the picture tube.
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See Packaging Information Section for outline dimensions.
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MC1328 (continued)

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

Rating Value Unit
Power Supply Voltage 30 Vde
Power Dissipation {Package Limitation)
Plastic Packages 625 mwW
Derate above Tp = +25°C 5.0 mw/°C
Metal Package 680 mwW
Derate above Tp, = +25°C 45 mw/°C
Chroma Signal Input Voltage 5.0 Vpk
Reference Signal Input Voltage 5.0 Vpk
Minimum Load Resistance 3.0 k ohms
[o] ing T Range (Ambient) 0to+75 oc
Storage Temperature Range -65 to +150 °c

Maximum Ratings as defined in MIL-5-19500, Appendix A.
ELECTRICAL CHARACTERISTICS (V' = 24 Vdc, R(_ = 3.3 k ohms, Reference Input

STATIC CHARACTERISTICS Voltage = 1.0 Vp-p, TA = +25°C unless otherwise noted)
Pin No. Pin No.
Characteristic Suffix G Pkg |Suffix P, PQ Pkgs Min Typ Max Unit
Quiescent Output Voltage 78,9 9,11,13 13 14.3 16 Vdc
See Figure 2
Quiescent Input Current (See Figure 2) 6 8 - 6.0 - mA

(R =0, Chroma and Reference
Input Voltages = 0)

(R = 3.3 k ohms, Chroma and 16.5 19 5.5
Reference Input Voltages = 0)

Reference Input DC Voltage 4,5 6,7 - 6.2 - Vdc
Chroma Input DC Voltage 2,3 3.4 - 34 - Vdc
Differential Output Voltage 78,9 9,11,13 - 03 0.6 Vde

See Note 1 and Figure 3

Output Temperature Coefficient 78,9 9,11,13 - 3.0 - mVv/°C
(No Output Differential Voltage
>0.6 Vdc, +25°C to +65°C)
See Note 1 and Figure 3

DYNAMIC CHARACTERISTICS (V* = 24 Vdc, Ri_ = 3.3 k ohms,
Referenced Input Voltage = 1.0 Vp-p, TA = +25°C unless otherwise noted)

Detected Output Voltage (B-Y) 9 13 8.0 9.0 - Vp-p
See Note 2
Chroma input Voltage 2 3 - 0.3 0.7 Vp-p
(B-Y Output = 5.0 Vp-p)
See Note 3

Detected Output Voltage
(Adjust B-Y Output to 5.0 Vp-p)
See Note 4 G-Y 7 9 0.75 1.0 1.25 Vp-p
R-Y 8 11 3.5 3.8 4.2

Relative Output Phase
(B-Y Qutput = 5.0 Vp-p)
B-Y to R-Y 98 1311 101 106 m Degrees
4.0 Vpp B-Y to G-Y 97 139 248 256 264

256°

5.0 Vpp

Demodulator Unbalance Voltage 78,9 9,11,13 - 250 500 mVp-p
(no Chroma Input Voltage and
normal Reference Signal
Input Voltage)

B-Y Phase Shift 59 7-13 - 3 - Degrees
(B-Y Reference Input to B-Y Output)

Residual Carrier and Harmonics 78,9 9,11,13 - - 15 Vp-p
(with Input Signal Voltage,
normal Reference Signal Voltage
and B-Y =5.0 Vp-p)

Reference Input Resistance 45 6.7 - 20 - k ohms
(Chroma Input = 0)

Reference Input Capacitance 45 6,7 - 6.0 - pF
(Chroma Input = 0)
Chroma Input Resistance 2,3 34 - 2.0 — k ohms
Chroma Input Capacitance 2,3 34 - 2.0 - pF
NOTES:
1. With Chroma Input Signal Voltage = 0 and normal Reference Input Signal Voltage (1.0 Vp-p ),all output voltages will be within specified

limits and witl not differ from each other by greater than 0.6 Vdc.

2. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voltage to 0.6 Vp-p.

3. With normal Reference Input Signal Voltage, adjust Chroma Input Signal Voltage until the B-Y Output Voltage = 5 Vp-p. The Chroma Input
Voltage at this point should be equal to or less than 0.7 Vp-p.

4. With normal Reference Input Signal Voltage, adjust the Chroma Input Signal until the B-Y Output Voltage = 6 Vp-p. At this point, the R-Y
and G-Y voltages will fall within the specified limits.
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MC1328 (continued)

TEST CIRCUITS
(V¥ =24 vdc, R = 3.3k, Tp = +25°C unless otherwise noted)

FIGURE 2 — TEST CIRCUIT WITH NO REFERENCE INPUT SIGNAL

101
0.1F 2.; ?JF 0.14F
?-{“ f }_“L 77
MC1328P, PQ 0.14F
Vi 80 9 wJ: 1 lz$ 130 14
RL

FIGURE 3 — TEST CIRCUIT WITH REFERENCE INPUT SIGNAL
(Quiescent Current, DC Output Voltage, Difference Voltage)
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B-Y REFERENCE 0.14F 0.1 4F
INPUT
796 Ts C P9 Tl
MC1328P, PO
30 36 108 1d 12d 13d 1o
V+
RL RL RL
&Y ovrererence neGT 3 =

V+ IU.IuF R-Y REFERENCE INPUT

TYPICAL CHARACTERISTICS

FIGURE 4 — DETECTED OUTPUT FIGURE 5 — DETECTED OUTPUT

20 | ] 8.0 I |
_ 8 Ve = 24 Ve —} = el vy
= RL =3.3k ohms s RL =33k ohms
> 16 Reference Input Signal = 1.0 Vp-p = 60 Chroma Input Signal = 300 mVp-p
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g0 e RY g " =] o
= s =
3 a0 ~ S w0 |
o
5 / S 20
2 @
E a0 74 GY —r—— 5
° 20 /1/ —T S 10 G-Y
| — 7
0 0
0 02 04 06 08 1.0 1.2 1.4 1.6 1.8 20 0 0.2 04 0.6 0.8 1.0 12 14 16
CHROMA INPUT SIGNAL (Vp-p) REFERENCE INPUT SIGNAL AMPLITUDE (Vp-p)
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MC1328 (continued)

DETECTED OUTPUT VOLTAGE (Vp-p)

OUTPUT VOLTAGE (Vdc)

TYPICAL CHARACTERISTICS (continued)

FIGURE 6 — DETECTED OUTPUT VOLTAGE

8.0 J
7.0 (—— Chroma Signa! = 300 mVp-p
Reference Input Signal = 1.0 Vp-p

6.0}— RL=3.3kohms

5.0 B-Y
I—

4.0 R-Y
I—

3.0

2.0

1.0 G-Y

0

20 21 22 23 24 25 26 2 28 29
SUPPLY VOLTAGE (Vdc)
FIGURE 8 — DC OUTPUT VOLTAGE

16
15 RL=3.3k ohms
14 >
13
12

20 21 22 23 24 25 26 27 28

SUPPLY VOLTAGE (Vdc)

FIGURE 7 — DC OUTPUT VOLTAGE
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FIGURE 9 — POWER DISSIPATION
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FIGURE 10 — POWER DISSIPATION
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MC1328 (continued)

FIGURE 11 — CIRCUIT SCHEMATIC

B-Y REFERENCE INPUT B-Y QUTPUT
o

G-Y OUTPUT

R-Y OUTPUT  R_y REFERENCE INPUT

1 6
@5 o

7 13
® _’\{lfuﬁ% r._@:({ui%g
9.4k =

o S ~TpF C2
le%lAk 22k C3|7pFAR éle
VWV *
as Qo air a1z q
2k 2 k%
2k
MV~
‘v\/»——]
2k
Y 022
3
CHROMA INPUT
e Tk 900 %3 k 23k
GROUND O * lat
@ Number adjacent to terminal is the pin number for the plastic =
@4 packages, number in (O is the corresponding pin number for the

tal package.
CHROMA INPUT metal package

CIRCUIT OPERATION

A double sideband suppressed carrier chroma signal flows between
the bases of the two differential pairs, Q15 and Q16, Q17 and Q18.
A reference signal of approximately 1 Vp-p amplitude having the
same frequency as the suppressed chroma carrier with an appro-
priate phase relationship is supplied between the bases of the upper
differential pairs Q5 and Q6, Q7 and Q8, Q9 and Q10, Q11 and
Q12. The upper pairs are switched between full conduction and
zero conduction at the carrier frequency rate. The collectors of
the upper pairs are cross-coupled so that “‘doubly balanced” or
“full-wave’’ synchronous detected chroma signals are obtained.
Both positive and negative phases of the detected signal are avail-
able at opposite collector pairs.
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Capacitors C1, C2 and C3 provide filtering of carrier harmonics
from the detected color difference signals. This increases the avail-
able swing before clipping for the color difference signal, and re-
duces the high frequency components which must pass through the
emitter followers (Q1, Q2, Q3) into the video output stages. Since
high capacitance (>100 pF) is characteristic of the input impedance
of avideo output stage, the transistor emitter followers must oper-
ate at a high quiescent current (>5 mA) in order to pass large high
frequency components without distortion. The filtering reduces
the quiescent current required in the emitter followers and thus
reduces dissipation in the integrated circuit.




MC1330P \

VIDEO DETECTOR

MONOLITHIC LOW-LEVEL VIDEO DETECTOR

. an integrated circuit featuring very linear video characteristics,
wide bandwidth. Designed for color and monochrome television re-
ceivers, replacing the third IF, detector, video buffer and the AFC
buffer.

Conversion Gain — 34 dB typ

Video Frequency Response @ 6.0 MHz < 1.0 dB
Input of 36 mV Produces 3.0 Vp-p Output
High Video Output — 7.7 Vp-p

Fully Balanced Detector

High Rejection of IF Carrier

Low Radiation of Spurious Frequencies

LOW-LEVEL VIDEO
DETECTOR

MONOLITHIC SILICON
INTEGRATED CIRCUIT

PLASTIC PACKAGE

CASE 626
MAXIMUM RATINGS (T = +25°C unless otherwise noted)
Rating Value Unit

Power Supply Voltage +24 Vdc
Supply Current 26 mAdc
Input Voltage 1.0 V(rms)
Power Dissipation (Package Limitation)

Tp = +25°C 625 mW

Derate above T = +25°C 5.0 mw/°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.

FIGURE 1 — DETECTED COLOR BARS

1.0 V/DIV.
1.0 V/DIV.

FIGURE 2 — PULSE RESPONSE

1.0 us/DIV.

See Packaging Information Section for outline dimensions.
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MC1330P (continued)

ELECTRICAL CHARACTERISTICS (Vt =20 Vdc, Q = 30, fc=45MHz, Tp = +25°C unless otherwise noted.)

Characteristic Pin Min Typ Max Unit
Supply Voltage Range 6 12 20 24 Vde
Supply Current 5,6 - 15 - mA
Zero Signal dc Output Voltage 4 6.8 7.7 8.3 Vdc
Maximum Signal dc Output Voltage 4 - 0 - Vdc
Input Signal Voltage for 3.0 Vp-p Video Output 7 - 36 - mV(rms)
(90% Modulation)
Maximum Output Voltage Swing 4 - 7.7 - Vp-p
Carrier Rejection at Output 4 42 60 - dB
Carrier Output Voltage (at 3.0 Vp-p output) mV(rms)
fout = fc - 1.0 _
fout =2fc - 3.0 -
3.0 dB Bandwidth of IF Carrier 7 - 80 - MHz
3.0 dB Bandwidth of Video Output 4 - 12.3 - MHz
Input Resistance 7 - 35 - kilohms
Input Capacitance - 3.0 - pF
Output Resistance 4 - 180 — ohms
Internal Resistance (across tuned circuit) 2,3 - 4.4 - kilohms
Internal Capacitance } cul . - 1.0 - pF
AFT Buffer Output at Carrier Frequency @ 1 - 350 - mVp-p
AFT Buffer dc Level 1 - 6.5 - Vdc
@ Measured with 10 times probe.
FIGURE 3 — CIRCUIT SCHEMATIC
48k 30 TUNED CIRCUIT ? 2 6
——AAA r vt
E 84 kg 364k
) 2.2k 22k < S 56k
p:
3 ) '
36k +——=O AFT
< [N BUFFER
|: |)' QUTPUT
bl
™~
AUX
7 L VIDEO
IF O— L OUTPUT
INPUT S8k 5
< 3k ]
l/ 25 25 \l
3k M1
2063 had
4
+— 150 150 J——w Fo
K AA AN P PRIMARY
PI VIDEQ
| oUTPUT

, > ,
L%%Ek %2.51( 8k§ 5;% 1% 2'5“%
GND 8
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MC1330P (continued)

TYPICAL CHARACTERISTICS
(T = +25°C unless otherwise noted)

FIGURE 4 — TEST CIRCUIT FIGURE 5 — OUTPUT VOLTAGE
n\:rEUT 30
0.001 uF | l
\ T L
AUXILIARY OUTPUT _ N g = 45 MHz
= 8’ 20V 5 60 \\ { )
s S~ v*=20vie
2
I l @
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15 2 3 D4 5 ~_ | ™S
] & 20
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3 12 Vde
6.8k is.Bk v e~
0
¢t
L1, 61 See = L 0 20 40 60 80 100
General Application Notes, #3, last page of this specification. 0 INPUT VOLTAGE (mV{rms]}
FIGURE 6 — OUTPUT VOLTAGE FIGURE 7 — DETECTOR LINEARITY
8.0 / = 5
/ g t
= =] V* =20 Vde
= - =
5 60 IF Input =0 = 4 — 90% MOD /
= % M= 1kHz
& A s fC = 45 MHz
ui e Q=30
E] L~ IF Input = 40 mV (rms) g3 P
5 a0 A H S L
> / £ N
5 T2
& L~ = \\
> / o
3 20 =
/ 2 !
g
=1
o
0 0
80 10 12 14 16 18 20 2 24 0 10 20 3 40 50 60 70 8 90 100
SUPPLY VOLTAGE (Vdc) INPUT CARRIER LEVEL (mV([rms])
FIGURE 8 — VIDEO FREQUENCY RESPONSE FIGURE 9 — CARRIER FREQUENCY PERFORMANCE
= +60 40
2 N
= +4.0 =
& =]
- Tk _ QUTPUT AMPLITUDE
5 420 EE gof——V =20V —
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g \ =] IF Input = 40 mV(rms)
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MODULATING FREQUENCY (MHz) CARRIER FREQUENCY (MHz2)
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MC1330P (continued)

APPLICATIONS INFORMATION
FIGURE 10 — COLOR IF AMPLIFIER TYPICAL APPLICATION

1k +20V 90y |- — — — — —
T VW o 0V
TUNER | T Tk 100 pF 104 wlnlww'
AND 0.002uF = 9 43k oyl-— — = — J
FINPUT ) ); v
TRAPS 100 pF
47392 1 J AUXILIARY VIDEO OUTPUT
MC1350P * 15F;k g K18 pF IV —— ——
T 0.002 “‘“'l r""'
T
AGC 58V PRIMARY  0)— — — —
u.onuFT:: 2;202 39k 5.3 VIDED AND SOUND OUTPUT
*The MC1330 is also compatible with the MC1352 and MC1553 == AFT OUTPUT

Video IF Amplifiers which have keyed AGC built-in.

TV-IF Amplifier Information

A very compact high performance |F amplifier constructed as shown
in Figure 11minimizes the number of overall components and align-
ment adjustments. It can be readily combined with normal tuners
and input tuning-trapping circuitry to provide the performance de-
manded of high quality receivers. This configuration will provide
approximately 84 dB voltage gain and can accomodate the usual
low impedance input network or, if desired, can take advantage of
an impedance step-up from tuner to MC1350P input (Z;, 7.0 kil-
ohms). The burden of selectivity, formerly found between the third
IF and detector, must now be placed at the interstage. The
nominal 3 volt peak-to-peak output can be varied from0Oto 7.0 V
with excellent linearity and freedom from spurious output products.

FIGURE 11 — TRANSFORMER

| I R i

174"

L

Primary Winding: 8 turns of AWG #26 close wound, CT
Secondary Winding: 6 turns of AWG #26 close wound, CT
Core: Arnold Type TH slugs or equiv.

Alignment is most easily accomplished with an AM generator, set
at a carrier frequency of 45.75 MHz, modulated with a video fre-
quency sweep. This provides the proper realistic conditions neces-
sary to operate the low-level detector (LLD). The detector tank is
first adjusted for maximum detected dc (with a CW input), next,
the video sweep rmodulation is applied and the interstage and input
circuits aligned, step by step, as in a standard IF amplifier.

Note: A normal IF sweep generator, essentially an FM generator,
will not serve properly without modification. The LLD tank at-
tempts to “‘follow’” the sweep input frequency, and results in varia-
tions of switching amplitude in the detector. Hence, the apparent
overall response becomes modified by the response of the LLD tank,
which a real signal doesn’t do.

This effect can be prevented by resistively adding a 45.75 MHz CW
signal to the output of the sweep generator approximately 3 dB
greater than the sweep amplitude.

MC1330P General Information

The MC1330P offers the designer a new approach to an old prob-
lem. Now linear detection can be performed at much lower power
signal levels than possible with a detector diode.

Offering a number of distinct advantages, its easy implementation
should meet with ready acceptance for television designs. Some

specific features and information on systems design with this device
are given below:

1. The device provides excellent linearity of output versus input,
as shown in Figure 6. This graph also shows that video peak-to-peak
amplitude (ac) does not change with supply voltage variation.
(Slopes are parallel. Visualize a given variation of input CW and use
the figure as a transfer function.)

2. The dc output level does change linearly with supply voltage.
This can be accommodated by regulating the supply or by refer-
encing the subsequent video amplifier to the same power supply.
3. The choice of Q for the tuned circuit of pins 2 and 3 is not crit-
ical. The higher the Q, the better the rejection of 920 kHz products
but the more critical the tuning accuracy required. Values of Q
from 20 to 50 are recommended. (Note the internal resistance.)

4. A video output with positive-going sync is available at pin 5 if
required. This signal has a higher output impedance than pin 4 so
it must be handled with greater care. If not used, pin 5 may be
connected directly to the supply voltage (pin 6).

5. An AFT output (pin 1) provides 350 mV of clipped carrier out-
put, sufficient voltage to drive an AFT ratio detector, with only one
additional stage.
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S mewzaer L

STEREO PREAMPLIFIER

® | ow Audio Noise

® High Channel Separation
® Single Power Supply

® High Input Impedance

® Emitter Follower Output

® Built-In Power Supply Filter

MONOLITHIC DUAL STEREO PREAMPLIFIER

... designed for low noise preamplification of stereo audio signals.

DUAL LOW-NOISE
STEREO PREAMPLIFIER
MONOLITHIC

SILICON EPITAXIAL PASSIVATED
INTEGRATED CIRCUIT

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

7
INPUT 1

INPUT 6
RETURN 1 3 =

FEEDBACK
1

2400

INPUT o
14 RETURN 2

GND

vee
o1

9

12
T = FEEDBACK

2

POWER SUPPLY
FILTER

2400 =

10
OUTPUT  ROLL-OFF I [}
2

Rating Value Unit
Power Supply Voltage +16 Vdc
Power Dissipation (Package Limitation) 625 mw

(Derate above Tp = +25°C) 5.0 mW/°C
. 0 PLASTIC PACKAGE
Operating Temperature Range -40 to +85 C CASE 646
Storage Temperature Range -65 to +150 oc TO-116
CIRCUIT SCHEMATIC CONNECTION DIAGRAM

S AMPL
T
2
. [

RGLTR |~ 13
ZENER C_l_ j"g";g"
12| FEEDBACK
-

1
10
9
8

H
ROLL-OFF
175
] ouTPUT 2
INPUT
] RETURN
2
INPUT
I

FEEDBACK | (]

ouTpPuT 1 [

See Packaging Information Section for outline dimensions.
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MC1339P (continued)

ELECTRICAL CHARACTERISTICS (Each Preamplifier) (Vcg = +12 Vdc, Ta = +25°C unless otherwise noted.)

Characteristic Min Typ Max Unit
Power Supply Current — 17.5 22 mA
Voltage Gain 63 66 7 dB
Gain Balance - 0.3 2.0 dB
Channel Separation (f = 1.0 kHz) See Figure 1,S1 in position 1. 45 70 - dB
Input Resistance 100 250 - kilohms
Signal Output Voltage
No load - 1.5 - V(RMS)
3.0-kilohm load - 1.0 -
Output Resistance - 100 - ohms
Power Supply Rejection (f = 1.0 kHz) See Figure 2 - 33 - dB
Total Harmonic Distortion without Feedback %
(0.5 V(RMS) into a 3.0-kilohm load, 1.0 kHz) - 1.2 -
Input Bias dc Current - 0.8 - rA
Gain to Feedback Terminals (pins 3 and 12) — 45 - dB
Impedance at Feedback Terminals - 2400 - ohms
Equivalent Input Noise Voltage (100 Hz to 10 kHz) See Figure 1, - 0.7 3.0 uV(RMS)
S1in position 2.

Symbols conform to JEDEC Engineering Bulletin No. 1 when applicable.

TEST CIRCUITS
FIGURE 1 — CHANNEL SEPARATION AND
AUDIO NOISE FIGURE 2 — POWER SUPPLY REJECTION
vee vee
1 100 uF 50

100 4F 7 o—0-0-0-J
. 4

SEPARATION =V(g1/Vp2
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MC1339P (continued)

APPLICATIONS INFORMATION

The circuit diagrams shown in this section are examples of applica-
tions for the MC1339P. Included are circuits for a broadband
preamplifier with tape playback and record amplifiers, and a phono
preamplifier.

Broadband Amplifiers

The MC1339P is useful as a broadband amplifier in applications
requiring a low-signal level low-noise amplifier. The circuit in Fig-
ure 3 fills these requirements with a voltage gain of 40 dB and an
input impedance of 10 kilohms.

FIGURE 3 — BROADBAND AMPLIFIER

OUTPUT

RL=3k

100 uF
10k+100
Ay=————— ~ 100
100

Figure 4 shows the response of the broadband amplifier with two
different values of compensation capacitors, C1. Other capacitor
values can be used; however, as the phase margin is reduced a
greater possibility of oscillation exists.

FIGURE 4 — BROADBAND AMPLIFIER RESPONSE

70
60
50 C1=500 pF
1A
g w0 gos l? e
E A7 AN T
e C1= 1000 pF
[ RR
Phase Margin C1= 1000 pF-450
20 Phase Margin C1= 500 pF-30°0
10

0
10 40 100 400 1.0k 40k 10k 40k100k  400k1.0M

FREQUENCY (Hz)

Tape Playback Preamplifier

A low-noise, high-gain preamplifier to properly process the low-level
output of the magnetic tape-heads is shown in Figure 5 illustrating
a tape-head preamplifier using the MC1339P.

To faithfully reproduce recorded music from magnetic tape, special
frequency compensation is required to provide the NAB standard
tape playback equalization characteristics, see the response curves
shown in Figure 6. Thecircuitshown in Figure 5 is designed to pro-
vide an output of 100 millivolts with an input signal of 2.2 millivolts
at a frequency of 1.0 kHz. (Reference gain is 33 dB).

FIGURE 5 — TAPE PLAYBACK PREAMPLIFIER
+12V

033 uF

OUTPUT
TAPE-HEAD

The lower -3.0 dB corner frequency (f1) is determined by the
value for capacitor C1 in accordance with equation 1.

A3
2m 231 n
where 23 is the impedance at pin 3 (2.4 kilohms) and A3 is the
amplifier gain at pin 3 (178).

C1=

The minimum high-frequency gain (5 dB below reference gain of
R1+R
33 dB) of the amplifier is determined by the ratio of ——F”—F while

the value of capacitor Cg provides the bass boost corner frequency
in accordance with equation 2.
1

T 2nRpi2 2

Cr
Based on measurements made on the amplifier (See Figure 5), the
value of C2 is chosen for a phase margin greater than thirty degrees.

The nearest 10% tolerance component values were used in the
circuit of Figure 5.

FIGURE 6 — FREQUENCY RESPONSE FOR TAPE PLAYBACK
PREAMPLIFIER (TAPE SPEED 1 7/8 OR 3 3/4 IN/S)

60

50 N

GAIN (dB)

&
=)

30

20 40 70 100 200 400 7001.0k 20k 4.0k 7.0k10k20k

FREQUENCY (Hz)

Tape Record Preamplifier

The frequency response of a tape recording preamplifier must be
the mirror image of the NAB playback equalization characteristic,
so that the composite record and playback response is flat. Figure
7 shows the record characteristic superimposed on the NAB play-
back response and Figure 8 illustrates the output characteristic of
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MC1339P (continued)

APPLICATIONS INFORMATION (continued)

a typical laminated core tape head. Figure 9 shows the FIGURE 10 — TAPE RECORD PREAMPLIFIER
necessary amplifier response characteristic to make a composite
signal of Figures 8 and 9 that will meet the proper NAB recording
characteristic of Figure 7. 0.33 uF
INPUT.——-|
c1 OUTPUT
FIGURE 7 — NAB TAPE EQUALIZATION CHARACTERISTIC
CURVES
+25
TTTTIT 2 TAPE-HEAD
+20 f1= 50 Hz 200 "
+15 -““‘H\ A LA
R
PLAYBACK RN, Jr =t
+10 S oz
0 N F REFERENCE | |
g™ A GAIN = 33dB
- L
E N | TTTIH = =
© 5.0 > S 33/4 or 17/8 in/s—|
0 Z \\\\
1 - T2 R . . L .
15 RECORD | 17 f2=1770 2\ The circuit shown in Figure 10 will give the preamplifier response
L SO as presented in Figure 9.
-20 f3=3183 Hz TNTT] The gain is established by the equation 1
25 L | | [7V2iws R3+2 R2(R1+ 5 a3)
20 40 70100 200 400 700 1.0k 2.0k 4.0k 7.0k10k 20k GAIN = f where zg= — =11 2 (3)
1
FREQUENCY (Hz) R2+(R1+ 5553
FIGURE 8 — TYPICAL TAPE HEAD OUTPUT The high corner frequency, f2, is determined by equation 4.
CHARACTERISTICS (constant flux)
c3=—1 4)
+5.0 D T 1 27 12 R2
0 25 71/2in/sH
5.0 " N At high frequencies the feedback impedance zfis R1 in parallel
’ ‘% ™™~ \ with R2 and at low frequencies is R2. Again, capacitor C1 is
-10 chosen by equation 1 to give the desired low frequency breakpoint,
7 N N ) ; - h
V] \ f1. As an example, consider a recording head requiring 30 uA is
= -15 % 33/4 or 17/8 in/ used with a microphone with a 10-mV output. The 30-uA current
g -20 ,/ source is simulated by a 1.0 V(RMS) output driving a 33-kilohm
5 / resistor, R4, at the reference frequency of 1.0 kHz. The gain
-25 requirement is therefore 100 or 40 dB. The low-frequency gain is
230 calculated by letting R2 = 100 ohms and calculating the value of
// R3 for frequencies below f2.
-35
R2 + R3
_ d Ay=——— =125 R3=124(R2) = 12k&. (5)
40 V' R2
-45
20 40 70100 200 400 7001.0k 2.0k 4.0k 7.0k10k 20k A 15-kilohm resistor is used to achieve the gain necessary since
the open-loop gain of the amplifier is not infinite.
FREQUENCY (Hz) The typical response for a quarter-track (3% in/s) tape-head is
3.0 dB down at 1770 Hz. Therefore, the high-corner frequency
FIGURE 9 — TAPE RECORD AMPLIFIER RESPONSE (f2) of the record amplifier should be at the same frequency. Using

equation 4 the value of C3 is calculated to be 1.0 uF. Resistor
R1 is not needed to roll-off the high-frequency gain at frequencies
above 20 kHz since the limited open-loop gain of the MC1339P
accomplishes the same thing. The parallel LC circuit at the ampli-
55 fier output is used to trap the bias oscillator signal and is tuned to
that frequency.

65

g 50
= Ly 1 Phonographic Preamplifier
ERRH i 1 Crystal and ceramic phono-cartridges seldom require a preamplifier
L LT Tare speen due to high-output signal levels (100 mV to 1.0 V). However,
40 334in/s [T magnetic cartridges have output levels of from 2.0 to 12 mV and

or 17/8in/s

3 Ll require a preamplifier such as the MC1339P. Special equalization

of the preamplifier is necessary to make the response match the
RIAA recording characteristic which is used universally. The
amplifier shown in Figure 11 does provide the proper response

30
20 40 70100 200 400 7001.0k 2.0k 4.0k 7.0k10k 20k

FREQUENCY (Hz)
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MC1339P (continued)

APPLICATIONS INFORMATION (continued)

FIGURE 11 — PHONOGRAPH PREAMPLIFIER
f2= !
2w R1C2

and f3 is calculated from {3 = _1__
2m R1C3

(7)

MAGNETIC
CARTRIDGE

Printed Circuit Board Layout

Most of the circuits in the applications section can be built on
RL this printed circuit board layout. Printed circuit board design is
3k not particularly critical with the MC1339P. However, usual layout
practices such as keeping the input and output lines separated and
providing maximum ground plane area should be used. The layout
shown is for Figure 5 but it can easily be modified without any

= problem for the other application circuits given.
FIGURE 12 — FREQUENCY RESPONSE
OF PHONO-PREAMPLIFIER FIGURE 13 — PRINTED CIRCUIT BOARD
[t P d for RIAA Equalization) (copper side shown)
+30
[TTT] vee ouUTPUT
1=50Hz \ N
+20 gy
NS <
+10 ™ SN
_ Sl 3= 2120 Hz
s 0
= 225000 | T~
= | N
g -10 I N
K
20 Reference Gain at 1.0 kHz 40 d8 [\ b
-30
-40

20 40 70100 200 400 7001.0k 20k 40k7.0k10k 20k
FREQUENCY (Hz)

for RIAA equalization. Figure 12 illustrates the RIAA response

of the amplifier in Figure 11. The dashed line shows the

ideal response with the corner frequencies indicated. The lower

corner frequency (f1) is determined by the input capacitance C1
and the equation INPUT ’

£ = As J

2n C123

(6) ™ 23/4" |

where Ag is the feedback gain of 45 dB and z3 equals the terminal
resistance at pin 3. The corner frequency f2 is determined by
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 mease U TV SIGNAL PROCESSOR

TV SIGNAL
PROCESSOR
TV SIGNAL PROCESSOR
MONOLITHIC SILICON
INTEGRATED CIRCUIT
. . a monolithic TV circuit with sync separator, advanced noise
inversion, AGC comparator, and versatile RF AGC delay amplifier
for use in color or monochrome TV receivers.
@ Video Internally Delayed for Total Noise Inversion
@ Low Impedance, Noise Cancelled Sync Output
o Refined AGC Gate
o Small IF AGC Output Change During RF AGC Interval
@ Positive and Negative Going RF AGC Outputs
© Noise Threshold May Be Externally Adjusted
@ Time Constants for Sync Separator Externally Chosen
@ Stabilized for +10% Supply Variations
PLASTIC PACKAGE
CASE 605
TO-116
FIGURE 1 —TYPICAL MC1345 APPLICATION WITH VIDEO IF AMPLIFIER
00024F 470 220 +18 Vdc
o—| (—o e o n
LAY hd
BVpF———=
-l— ﬂUUZuF:lE‘ % 0.1 u4F 33k AUXILIARY VIDEO
wo0t L = ap oy | e .,
Y4 J{ ————
M 1N . #""__ PRIMARY VIDEQ
4 3 2§ o 2 19 ¢ ¢ ¢ AND SOUND OUTPUT _l
IF INPUT
FROM S0 MC1350 MC1330 |:5| n T i:] -
TUNER TuRNSE TURNS 7
4} c2 . .
£ Al windings #30 AWG tinned nylon acetate
5? Ej: 7 8 T 8Q 39 ¢3 92 ! wire lunedgwim' high permeabiy cores.
® AFT QUTPUT Complete transformer is available from
822 0'322 0'00: Coilcraft, Type R4786.
k u 39
T g u
J_— T0F ~ _— rlﬁ " |
- +18 Vdc N\—F
0.1 4F S8k + l 3
ATx o KEYING INPUT S04 73 6
10k 005 [ -10VPULSE L L1 wound with #26 AWG tinned nylon
2.2 ke uF - acetate wire tuned by distorting winding.
IF © SYNC OUTPUT
AGC 18V | e — —
a1 12 o s?sﬁg
39 MHz | 45 MHz | 58 M2
R1 0IuF AR MC1385 o Cl 24 pF 15 pF 10 pF
L C2| 18pF | 12pF | 10pF
22k C3| 33pF | 33pF | 18pF
2]3]4]5) 6 7
e J G} é + 3 4) gl—‘ Lok ul 2 10 Turns
AGC RF AGC ar L —
70 TUNER DELAY R See Operating Characteristics,
- o001 N “Noise Inverter” section.
F SR2uF
0.001 M M
FRI18pF | 47k urrR 47k T

See Packaging Information Section for outline dimensions.
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MC1345P (continued)

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

Rating Value Unit
Power Supply Voltage (Pin 11) +22 Vdc
Video Input Voltage (Pin 1) +10 vdc
Negative RF AGC Supply Voltage (Pin 3) -10 Vdc
Gating Voltage (Pin 9) 15 Vp-p
Sync Separator Drive Voltage (Pin 12) 7.0 Vp-p
Power Dissipation (Package Limitation) .
Plastic Package 625 mwW
Derate above Tp = +25°C 5.0 mw/°C
Operating Temperature Range (Ambient) 0to+70 oC
Storage Temperature Range -55 to +150 oc

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

ELECTRICAL CHARACTERISTICS (V* = +18 Vdc, Tp = +25°C unless otherwise noted)

Characteristic Min Typ Max Unit
Sync Tip dc Level of Input Signal 3.6 3.9 4.2 Vde
Temperature Coefficient of Sync Tip (Input) 0 -1.3 -25 mV/°C
Sync Output Amplitude - 16 - Vp-p
Sync Output Impedance - - 100 Ohms
Sync Tip to Noise Threshold Separation (Input) 0.45 0.7 0.95 Vdc
IF AGC Voltage Change During RF Interval - 0.10 0.5 Vdc
Peak AGC Charge Current - 15 - mAdc
Peak AGC Discharge Current - 09 - mAdc
IF AGC Voltage Range (See Figures 2 and 3) 9.0 - - Vdc
Positive RF AGC Voltage Range - 10 -~ Vdc
Positive RF AGC Minimum Voltage 0.5 1.5 2.0 Vdc
Negative RF AGC Voltage Range - 10 - Vdc
Negative RF AGC Maximum Voltage 9.5 10.5 15 Vdc
Total Supply Current, |g (Circuit of Figure 1) - 26 - mAdc

FIGURE 2 — TEST CIRCUIT FOR AGC
AMPLIFIER MEASUREMENTS FIGURE 3 — AGC AMPLIFIER RESPONSE

NEGATIVE
RF AGC

14 O—

13 0—
12 o T
o——— 1o 1 ucizase 47k NEGATIVE RE.AGC.
+18 Vdc 22k'g°_ L1 Pl.nz,,i
8 | POSITIVE E

>

Sa7k RFAGC

[ |
PINS 2,4, AND 5 VOLTAGE (Vdc)

VARIABLE 4
) suppLy [ FAGC
47k
= Y. = RFDELAY
20k L
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FIGURE 4 — CIRCUIT SCHEMATIC
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SYNC TIPSET-UP LEVEL (V)

MC1345P (continued)

8.0

4.0-

OPERATING CHARACTERISTICS

NOISE INVERTER

A composite video signal of from 1 to 3 volts peak-to-peak
amplitude with negative-going sync, superimposed on a positive dc
offset voltage, is required at the input, pin 1. The amplitude of
the dc offset voltage will determine the allowable magnitude of the
video input, since the sync tip will always be clamped at 3.9 V.
See Figure 5.

The noise threshold is set by Q7's emitter voltage determined by
Q32 and the bias-chain Zener diode. The resulting dc level (or
noise threshold) may be lowered by adding an external resistor,
R1 (Figure 1), connected from pin 14 to ground. With this arrange-
ment, the lowered threshold would be given by:

R1Vp

V= RiTiz0000

where Vp; = noise threshold without R1 connected.

The noise threshold can also be raised to the same degree by
connecting R1 from pin 14 to the supply voltage level. However,
in this case, care should be exercised to insure that the resulting
voltage appearing at pin 14 does not exceed the sync threshold
(approximately 3.9 V).

Noise inversion is achieved as follows: first the composite input
signal is impedance-buffered by the Q6 emitter-follower. Then,

FIGURE 5

| I

C
=

—
—/

NOISE
THRESHOLD

the buffered signal is fed to Q10's base through an RC delay line
(21 — Z4). Finally the signal appears, inverted and delayed by
approximately 300 ns, at the base of Q11.

If an interference pulse occurs, with an amplitude enough
above the sync tip level to reach the noise threshold, the pulse will
drive the emitter of Q6 below its pre-set level. Q7 will conduct,
and charge from the external capacitor connected to pin 14 will
pass through Q7, turning on both Q8 and Q9. When Q9 is on,
Q11’s base is grounded, blanking the output of Q10’s collector.

The video signal with the interfering noise cancelled, emerges
at pin 13. Polarity is inverted, so the sync pulses are positive-going.

Blanking commences before the interference pulse itself emerges
from the delay line, and the blanking action persists for a short
time interval after the end of the noise pulse, due to energy
stored in Q9's junction.

For very long noise pulses, the rate of discharge of the external
capacitor sets the end of the blanking interval. In such a case,
blanking could extend over several horizontal line-sweep periods,
depending on the capacitor value used. The external capacitor is
typically 0.1 uF, and this value allows continuous cancellation for
approximately 4 line-sweep intervals.

Under weak signal conditions, high frequency noise from thermal

or tropospheric sources is common. To prevent this type of inter-
ference from spuriously triggering the inverter, some RC filtering is
required between the video detector and the video input at pin 1.
For this filter, RC values of 10 k2 and 18 pF are typical.
SYNC SEPARATOR

The noise-inverted video output at pin 13 is passed through an
external RC filter network, to the sync separator input at pin 12,
cutting off Q35, @36, and Q37, except during the positive sync
tips. Time constants for the filter are a matter of the designer’s
preference, and are chosen as for discrete-circuit sync separators.

Operation of the sync separator is as follows. Q35 conducts
only during the positive-going sync pulse. Q36 amplifies and inverts
the sync pulse, driving Q37 into saturation during the sync pulse
interval. The output of Q37 drives the complementary pair,
Q38/Q39, which yield a low output impedance negative-going sync
pulse of greater than 15 V peak-to-peak amplitude. It should be
noted that the first sync pulse occurring after noise inversion ends,
will be slightly longer in duration than other sync pulses. Typical
resistance and capacitance values for the RC sync input network
are given in Figure 6A.

FIGURE 6A — NORMAL SYNC
SEPARATION NETWORK

0.05 uF

— 0.1 4F
22k °

' 12

S 330k

]L +18

FIGURE 6B — ALTERNATE DIODE SYNC
SEPARATION NETWORK

COMPOSITE VIDEQ AMPLITUDE (Vp-p)

0.1uF 43
I
10—
mg 12
<
100k g
+18 @—rt

An alternate input network is shown in Figure 6B, it uses a diode
to separate the sync pulses. In this case the pulses will be clamped
to +0.7 V above ground. As a result, Q35 and the transistors follow-
ing it serve as over-driven amplifiers.

KEYER AND COMPARATOR

The AGC system is internally connected to the video input at
Q10’s emitter. The sync signal at Q36 is internally connected to
the AGC sync keyer which consists of Q13 and Q14. An externally-
derived negative-going flyback pulse (=~ 12 V peak-to-peak) is
applied to Q15 for flyback keying the AGC. Since the detected
video output level is sampled only when the sync pulse and the
flyback pulse are coincident, true keyed AGC action occurs.

An AGC comparator is formed by Q17 and Q18. The base of
Q18 is corinected to a fixed reference of 2.6 V. The base of Q17 is
connected to the emitter of Q10, where the video signal has
negative-going sync pulses. The emitters of both devices are supplied
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MC1345P (continued)

from a gated current source, Q19. This current source conducts
only when Q14 and Q15 are simultaneously switched off. To do
this, a positive sync pulse is required on the base of Q13, coincident
with a negative flyback pulse on the base of Q15 (pin 9).

If the video signal at the emitter of Q10 increases in amplitude,
the sync pulse becomes more negative. Thus, when Q19 is gated
on, Q18 conducts and turns on both Q20 and Q21, which charge
the external AGC filter capacitor connected at pin 8. A typical
value for this capacitor is 2.0 pF.

If the video signal decreases, Q18 will not conduct. However,
Q22 will conduct and permit a current of 0.9 mA to flow out of
the capacitor at pin 8. In effect, this “‘charge dumping’’ through
Q22 promotes faster AGC action than could be attained with a
conventional ‘charge only’’ system. Coupling between the charging
capacitor and the AGC amplifier is through an emitter follower, Q40.

The MC1345 will operate without flyback pulses if pin 9 is
grounded. However, the AGC noise immunity and aircraft flutter
rejection will be impaired.

THE AGC AMPLIFIER

AGC for the IF is supplied by the emitter of Q25. The RF AGC
is generated in the following way: Given a weak signal condition,
Q26 is barely conducting, while Q27 passes the bulk of the current
flowing from the current source, Q4. Assume that the base of Q27
is biased “‘on’’ by the RF AGC delay control connected to pin 6.
The IF AGC will increase if the AGC input voltage from Q40
increases. When this latter voltage increases to a predetermined
level (set by the delay control), Q26 turns on. Then, when Q26
turns on, Q27 turns off, which also turns Q24 off. As Q24 turns
off, it will cancel any further increases at the base of Q25, which
would come from Q23 through the 5.0 k2 resistor. The result is
that the IF AGC level is held constant during the RF AGC excur-

FIGURE 7 — ALTERNATE RF AGC OUTPUT
FOR FET OR TUBE TUNER

T0
2 ATk GROUND
—— OR

—o—AA—
NEGATIVE

3 R SUPPLY
L O—AAA— (-10 VMAX)

sion. As Q26 is now conducting, Q28 and Q29 will also be turned
on supplying the forward RF AGC voltage to pin 4. Then, when
the RF AGC voltage excursion is complete, Q24 will have reached
cutoff and will be unable to oppose the voltage rise at the base of
Q25, thus allowing the IF AGC voltage to begin increasing.

The negative RF AGC action is similar, except that Q30 and Q31
are turned off as Q28 and Q29 are turned on. The RF AGC delay,
or turn-off of Q27, can be adjusted by the delay control so that it
occurs at any selected point in the IF AGC range (see Figure 3).

The negative AGC swing may be level-shifted by connecting the
pin 2 and pin 3 resistors to a negative supply instead of to ground.
The value of the pin 3 resistor, R2, for a given voltage swing, can
be determined as:

R2 = 4000 AV

(See Figure 7 for component connections for negative AGC.)
All external component values given are only suggested values;
the final choices will depend on the designer’s preferences.

FIGURE 8 —PRINTED CIRCUIT BOARD COMPONENT LAYOUT
OF IF AND JUNGLE CIRCUIT OF FIGURE 1

C1  See chart of Figure 1
C2  See chart of Figure 1
C3  Seechart of Figure 1
C4  0.001 uF

C5 0.002uF

C6  0.002 uF

€7 0.002 uF

€8 0.002 uF

€3 0.1puF

C10 68 pF

C11 18pF

€12 0.001 uF

C13 0.001 uF

C14 2uF/10V

C15 0.1uF

C16 0.05uF

€17 0.14F

C18 50 uF/25 V

L1 See Figure 1

T1  See Figure 1

R1  See Operating Characteristics
discussion, Noise Inverter
section

R2 470 chms

R3 8200 ohms

R4 220 ohms

RS 22 ohms

R6 3300 ohms

R7 3900 ohms

R8 5 kilohm potentiometer

R9 10 kilohms

R10 4700 ohms

R11 4700 ohms

R12 2 kilohm potentiometer

R13 50 ohms

R14 2200 ohms

R15 330 kilohms

R16 18 kilohms

R17 2200 ohms

R18 4700 ohms

*See Noise Inverter Section
(part can be omitted).







IF AMPLIFIER

MC1349P

IF AMPLIFIER
MONOLITHIC SILICON
MONOLITHIC IF AMPLIFIER INTEGRATED CIRCUIT
. an integrated circuit featuring wide range AGC for use as an
|F amplifier in radio and television applications over the temperature
range 0 to +70°C.
® Power Gain — 60 dB typ at 45 MHz (pin 3 open)
— 56 dB typ at 58 MHz (pin 3 open)
— 61dB typ at 45 MHz (pin 3 bypassed)
— 59 dB typ at 58 MHz (pin 3 bypassed)
(top view)
® AGC Range — 80 dB typ, dc to 45 MHz
® High Output Impedance
© Low Reverse Transfer Admittance
o 15-Volt Operation, Single-Polarity Power Supply
o Improved Noise Figure versus AGC
PLASTIC PACKAGE
CASE 626
FIGURE 1 — TYPICAL APPLICATION OF MC1349P VIDEO IF AMPLIFIER
and MC1330 LOW-LEVEL VIDEO DETECTOR CIRCUIT
2-:3 /‘F 180 120 +18 Vde
J_ 1€ WT-———WV J_ ’ —® oy — — — —
= 0.002 uF| 0.002 uF 0.002 uF 18k AUXILIARY VIDEO HH
} I I ouTPUT
0.002 uF 17 — — 0.002 uF 1 —_—_—
_‘K % *:[[‘ - ¢ 1'( PRIMARY VIDEQ
4 392 é] N ﬁ i i AND SOUND OUTPUT
45 MHz
INpUT S50 MC1349P é/ MC1330
56 pF L
5 6 7 8 <56 pF 8 39 33,8 92 1
0.002 | 0.002 —® AFT OUTPUT
e N 39k
T -
1l "
AGC 3 3
M| "7
O O =,
2 T 10 3
TuRNsE Turns P10 TURNS 16
All windings #22 AWG tinned nylon L1 wound with =26 AWG tinned nylon
acetate wire tuned with Coilcraft #61 acetate wire tuned by distorting winding.
slugs, size 10-32, or equivalent.
*See Note 1 (page 3), and C4, Parts List (page 4) of this specification.

See Packaging Information Section for outline dimensions.
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MC1349P (continued)

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

Rating Value Unit

Power Supply Voltage (Vcct) +18 Vdc
Output Supply Voltage (Vcc2) +18 Vdc
AGC Supply Voltage S Vee (pin 2) Vdc
Differential Input Voltage 5.0 Vdc
Power Dissipation (Package Limitation)

Plastic Package 625 mwW

Derate above T = +25°C 5.0 mwW/°C
Operating Temperature Range 0 to +70 oc
Storage Temperature Range -65 to +150 oc

ELECTRICAL CHARACTERISTICS (Vg = +12 Vde [pin 2], Vg = +15 Vde [pins 1 and 8], Ta = +25°C unless otherwise noted.)

Characteristic Min Typ Max Unit
AGC Range, 45 MHz (5.0 V to 7.5 V) (Figure 3) 70 80 - dB
Power Gain (Pin 5 grounded via 5.1 k2 resistor, input pin 4) dB
f =45 MHz, BW (3 dB) = 4.5 MHz, Tuned Input, pin 3 open 52 60 -
Untuned input, pin 3 bypassed - 61 -
f=58 MHz, BQ (3 dB) = 4.5 MHz, Tuned Input, pin 3 open - 56 —
Untuned Input, pin 3 bypassed - 59 -
Maximum Differential Output Voltage Swing - 6.0 - Vp-p
Output Stage Current (pins 1 and 8) - 9.0 - mA
Amplifier Current (pin 2) - 15 20 mAdc
~Power Dissipation - 315 400 mwW
Noise Figure - 8.5 - dB
f =45 MHz, Tuned Input, pin 3 open, Gain Reduction = 15 dB

DESIGN PARAMETERS (Veet = +12 Vdg, [pin 2], Vg2 = +15 Vdc, [pins 1 and 8], Tp = +25°C unless otherwise noted.)

Frequency
Parameter Symbol 45 MHz 58 MHz Unit
Single-Ended Input Admittance, input pin 4, AGC min mmhos
Pin 3 open gl 0.74 0.95
Pin 3 open b11 1.9 24
Pin 3 bypassed gl1 4.1 5.4
Pin 3 bypassed b11 6.5 6.9
Differential Output Admittance, AGC max umhos
g22 5.5 8.3
b22 270 360
Reverse Transfer Admittance (magnitude) 15 2.0 umhos
Forward Transfer Admittance .
Magnitude, pin 3 open 520 400 mmhos
Angle (0 dB AGC), pin 3 open 100 130 degrees
Magnitude, pin 3 bypassed 1020 800 mmhos
Angle (0 dB AGC), pin 3 bypassed 120 400 degrees
Single-Ended Input Capacitance, AGC min pF
Pin 3 open 68 - 6.7
Pin 3 bypassed 23 20
Differential Output Capacitance (AGC max) 1.0 1.0 pF

Symbols conform to JEDEC Epgineering Bulletin No. 1 when applicable.
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MC1349P (continued)

FIGURE 2 — CIRCUIT SCHEMATIC
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GENERAL INFORMATION

The MC1349P is an improved version of the MC1350P. Fea
turing higher gain, a lower noise figure, and greater AGC range;
in addition, an emitter of the input amplifier is available for by-
passing. This provides a low input impedance with good gain,
useful for untuned input configurations.

Both input and output |F amplifier sections are gain-controlled
in the MC1349P, with the input amplifier also serving as an AGC
amplifier for the output section. During the initial part of AGC
gain reduction, the gain of the input amplifier decreases only a
few dB while the output section decreases 15 dB; further AGC
acts upon the input section. Although the gain reduction curve
was taken with 5.1 kilohms at pin 5, higher series resistance can
be used to reduce the voltage and temperature sensitivity of the
AGC. Pin 5 currents are shown on the AGC curve, see Figure 10.

in use, it is important to bypass pin 2, both for IF frequencies

7-57

and for low frequencies, (as shown in the test circuits). This is
due to the dual function of the input amplifier. (f replacing MC-
1350P take precaution not to ground pin 3, {not used in the
MC1350P). Due to the significantly higher gain of the MC1349P,
extra care in layout should be exercised.

NOTE 1: The references to bypasses at pin 3 do not give specific
values (C4, see Figures 1 and 4). In all cases, measure-
ments were taken with a bypass at a standard value as
near as possible to series resonance. The values are de-
pendent on test frequency and circuit layout. Fully
bypassing pin 3 reduces the input signal handling capa-
bility before distortion from over 100 mV(RMS) to
approximately 256 mV(RMS). C4 = 0.002 uF at f =45
MHz is a typical value for printed circuit applications.




MC1349P (continued)

TEST CIRCUITS

FIGURE 3 — TUNED INPUT
(PIN 3 OPEN)

INPUT I_ - T |
Rs =50 Q L1 Cp | [~
(E\ | VA [EAY]
> ! Tt | l
| g | 4 TS l 2 1 I OUTPUT
z7~cCc c2 RL=50%Q
| 7 T I | |
I I MC1|349P | 7gc,, l t |
Jrs 6 I 7 %8 | |
| i l
~Cp
5.1k CpR /[CPI | ]
VaGc
FIGURE 4 — UNTUNED INPUT
(PIN 3 BYPASSED TO GROUND)
| Vecer Vcea
Hmz \ P15V
ca : =< Cp 2.0 uF Icp
INPUT Cp - | - [
Rs =509 (o) )} | | |
%4 3 | 2 #1 OUTPUT
RL_=50%0
I I T1 I L
MC1349°P l ~C3 P—g T l
>
350 I I
W J’S 6 I 7 %8 l I
L |
| . — |
~Cp
51k Cp R ’[\CPI L 4 _|
VaGc
PARTS LIST
COMPONENT 45 MHz 58 MHz
T Primary 14 turns center-tapped
g; ggg pi 52';20 ’;F Secondary 2% turns (45 MHz tuned input
o 1_‘7 02F 17'7 0';': pin #3 open) 1% turns (all
ca 82.470 pF | 82-470 pF g:::ra::/xtures) wound over
Cp 0.0015 uF 0.001 puF Wire: #26 AWG tinned nylon acetate wound
L1 0.84 uH 0.33 uH on 1/4" diameter coil form
Lp 10 uH 10 uH Core: Arnold Type TH, 1/2" long or equivalent.
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MC1349P (continued)

TYPICAL CHARACTERISTICS

FIGURE 5 — SINGLE-ENDED INPUT ADMITTANCE FIGURE 6 — SINGLE-ENDED INPUT ADMITTANCE
(PIN 3 OPEN) (PIN 3 BYPASSED TO GROUND)
N " | |
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10 2 30 50 70 100 10 20 30 50 70 100
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FIGURE 7 — SINGLE-ENDED FORWARD FIGURE 8 — DIFFERENTIAL OUTPUT ADMITTANCE
TRANSFER ADMITTANCE (MAXIMUM AGC)
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FIGURE 9 — NOISE FIGURE FIGURE 10 — GAIN REDUCTION
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SOUND IF AMPLIFIER

MONOLITHIC IF AMPLIFIER

IF AMPLIFIER
MONOLITHIC SILICON
INTEGRATED CIRCUIT
.. an integrated circuit featuring wide range AGC for use as an IF
amplifier in radio and TV over the temperature range 0 to +75°C.
The MC1352 is similar in design but has a keyed-AGC amplifier as an
integral part of the same chip.
8
® Power Gain — 50 dB typ at 45 MHz, (t0p view)
— 48 dB typ at 58 MHz o
® AGC Range - 60 dB min, dc to 45 MHz 1
Nearly Constant Input and Output Admittance Over the Entire
AGC Range
® yo1 Constant (-3.0dB) to 90 MHz
® [ow Reverse Transfer Admittance — << 1.0 umho typ
® 12-Volt Operation, Single-Polarity Power Supply
PLASTIC PACKAGE
CASE 626
FIGURE 1 — TYPICAL MC1350 VIDEO IF AMPLIFIER
and MC1330 LOW-LEVEL VIDEO DETECTOR CIRCUIT
0.0024F 470 220 +18 Vde
gy — — ——
— 33k AUXILIARY VIDEO |”-| :|
oUTPUT
0.001 uF WV — — — —
4 5 PRIMARY VIDEQ
AND SOUND OUTPUT
45 MHz
INPUT S50 MC1350 %/ MC1330
20 pF 12 pF
5 6 7 8 = 8 39 3308 92 1
0.002 |0.002 +—@ AFT QUTPUT
5k uF uF 39k
J :
= l n
AGC B 3
N al
1 10 Ls

5 R v
Tupns® TURNS 4

Al windings =30 AWG tinned nylon
acetate wire tuned with Arnold Type
TH slugs.

TURNS 16

L1 wound with =26 AWG tinned nylon
acetate wire tuned by distorting winding.

See Packaging Information Section for outline dimensions.
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MC1350P (continued)

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

Rating Symbol Value Unit

Power Supply Voltage v+ +18 Vdc
Output Supply Voltage V4, Vg +18 Vdc
AGC Supply Voltage VAGC vt Vdc
Differential Input Voltage Vin 5.0 Vdc
Power Dissipation (Package Limitation) Pp

Plastic Package 625 mwW

Derate above 25°C 5.0 mwW/°C
Operating Temperature Range TA 0to +75 oc

ELECTRICAL CHARACTERISTICS (V' = +12 Vdc; Ta = +25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
AGC Range, 45 MHz (5.0 V to 7.0 V) (Figure 1) 60 68 - dB
Power Gain (Pin 5 grounded via a 5.1 k2 resistor) Ap dB
f =58 MHz, BW = 4.5 MHz See Figure 5 - 48 -
f= 45 MHz, BW = 4.5 MHz ure 46 50 -
=10.7 MHz, BW = 350 kHz : See Figure 6 - 58 -
f =455 kHz, BW = 20 kHz 9 — 62 -
Maximum Differential Voltage Swing Vo Vp.p
0dB AGC - 20 -
-30dB AGC - 8.0 -
Output Stage Current (Pins 1 and 8} Iy +1ig - 5.6 - mA
Total Supply Current (Pins 1, 2 and 8) Is - 14 17 mAdc
Power Dissipation Pp - 168 204 mW
DESIGN PARAMETERS, Typical Values (V+ = +12 Vdc, Ta = +25°C unless otherwise noted)
Frequency
Parameter Symbol 455 kHz 10.7 MHz 45 MHz 58 MHz Unit
Single-Ended Input Admittance 911 0.31 0.36 0.39 0.5 mmhos
b14 0.022 0.50 2.30 2.75
Input Admittance Variations with AGC Agd1q - - 60 — umhos
(0 to 60 dB) Abqq - - 0 -
Differential Qutput Admittance 922 4.0 4.4 30 60 umhos
b22 3.0 110 390 510
Output Admittance Variations with AGC Ag22 — - 4.0 - umhos
(0 to 60 dB) Abgo - - 90 —
Reverse Transfer Admittance (Magnitude) 1v12] <<1.0 <<1.0 <<1.0 <<1.0 pmho
Forward Transfer Admittance
Magnitude 1v21] 160 160 200 180 mmhos
Angle (0 dB AGC) < v21 -5.0 -20 -80 -105 degrees
Angle (-30 dB AGC) < Y21 -3.0 -18 -69 -90 degrees
Single-Ended Input Capacitance Cin 7.2 7.2 7.4 7.6 pF
Differential Output Capacitance Co 1.2 1.2 1.3 1.6 pF
FIGURE 2 — TYPICAL GAIN REDUCTION FIGURE 3 — NOISE FIGURE
(Figures 5 and 6) (Figure 5)
0 ] 2
IAGC =0.1mA \ 20 ,/
g N
z 2 ﬁ g " 58 MHz ~
2
2 w 16 — -
o o<
S 4 S 45 MHz
2 \\ £ 12 =
w >
= ]
3 60 ] 2w ///’
IAGC =0.2 mA 8.0 Pl
I el
80 6.0
4.0 5.0 6.0 70 Q 10 20 30 40
Vagce (V) GAIN REDUCTION (dB)
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MC1350P (continued)

GENERAL OPERATING INFORMATION

The input amplifiers (Q1 and Q2) operate at constant emitter
currents so that input impedance remains independent of AGC
action. Input signals may be applied single-ended or differentially
(for ac) with: identical results. Terminals 4 and 6 may be driven
from a transformer, but a dc path from either terminal to ground
is not permitted.

AGC action occurs as a result of an increasing voltage on the
base of Q4 and Q5 causing these transistors to conduct more
heavily thereby shunting signal current from the interstage ampli-
fiers Q3 and Q6. The output amplifiers are supplied from an active
current source to maintain constant quiescent bias thereby holding
output admittance nearly constant. Collector voltage for the out-
put amplifier must be supplied through a center-tapped tuning
coil to Pins 1 and 8. The 12-volt supply (V*) at Pin 2 may be used
for this purpose, but output admittance remains more nearly con-
stant if a separate 15-volt supply (V**) is used, because the base
voltage on the output amplifier varies with AGC bias.

FIGURE 5 — POWER GAIN, AGC and NOISE FIGURE TEST CIRCUIT

(45 MHz and 58 MHz)

2V
L L
0.001 “F’Bﬂm o Ly P
INPUT :
Rg =500 C2 uomuFI
r
oUTPUT
CI?F Ly 4 T]] RL =500
5.1k
——AA—
Vage® /;“ 0.001 uF 7R

0.001 uF 0.00’1 uF —TJ__—
*Connect to ground for maximum power gain test.
All power-supply chokes (Lp), are self-resonate at
input frequency. Lp = 20kQ
See Figure 10 for frequency response curve.

L1 @45 MHz=7 1/4 Turns on a 1/4” coil form.
@58 MHz = 6 Turns on a 1/4" coil form
T1 Primary Winding = 18 Turns on a 1/4” coil form, center-tapped
Secondary Winding = 2 Turns centered over Primary Winding @ 45 MHz
=1Turn @ 58 MHz
Slug = Arnold TH Material 1/2" Long

FIGURE 4 — CIRCUIT SCHEMATIC

AGC AMPLIFIER SECTION

147K

Input 70

553k2 12tk
470 470
|
6

& 14k 9 45 0

4 INPUTS
$ e . oH
) h 4 28k S0 $200 28k

Output

161

Qo

56k3 L9k

¢

200

1€
¢
1d-1€

INPUT AMPLIFIER SECTION BIAS SUPPLIES OUTPUT AMPLIFIER SECTION

FIGURE 6 — POWER GAIN and AGC TEST CIRCUIT
(455 kHz and 10.7 MHz)

Input.
Rg =50 Ly

51k
Vage* ® vVvv

*Grounded for
power gain.

Note 1. Primary: 120 uH (center-tapped)
Qy = 140 at 455 kHz
Primary: Secondary turns ratiox=13
Note 2. Primary: 6.0 uH )
Primary winding = 24 turns #36 AWG (close-wound on
1/4" dia. form)
Core = Arnold Type TH or equiv.
Secondary winding = 1-1/2 turns #36 AWG, 1/4" dia.
(wound over center-tap)

45 MHz 58 MHz

U | o4 [ o=z 0.34H Q=100

T1 [13-344H |0 2100@2uH | 12-384H | 0 21000240
T 50 - 160 pF - 60 pF

0 8- 60 pF 3-35pF
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Frequency
Component| 455 kHz| 10.7 MHz
c1 ~ 80—450 pF
c2 - 5.0-80 pF
c3 0.05 uF | 0.001 uF
ca 0.05 uF 0.05 uF
C5 0.001 pF 36 pF
Cc6 0.05 uF 0.05 uF
Cc7 0.05 uF 0.05 uF
L1 - 4.6 uH
T Note 1 Note 2




MC1350P (continued)

TYPICAL CHARACTERISTICS
(V¥ =12V, Ta = +25°C)

FIGURE 7 — SINGLE-ENDED INPUT ADMITTANCE FIGURE 8 — FORWARD TRANSFER ADMITTANCE
5.0 500 ] I ————r 0
Ll Ly21 (-30 dB gain}
N
40 400 - t R -40
by Ly71 (max gain) N
z - ) 2
£ 30 /| 2 300 N a0 &
£ € A\ &
E N o
E w
= = \ e
220 200 -20g
5 ,// \N 3
ly21! N
1.0
A 100 160
0 0 -200
10 2 30 40 50 70 100 1.0 20 30 50 10 00 30 50 100
FREQUENCY (MHz) FREQUENCY (MHz)
FIGURE 10 — TEST CIRCUIT RESPONSE CURVE
FIGURE 9 — DIFFERENTIAL OUTPUT ADMITTANCE (45 and 58 MHz)
1.0 T
| (Single-ended output
admittance exhibits
0.8 |- twice these values.)
y
A
2
£ 06 b2z
H // et
8
S 04 =
g L~
0.2 /‘
— 02 ~=————Scale: 1 MHz/cm ———=
0
10 20 30 40 50 70 100
FREQUENCY (MHz)

FIGURE 11 — DIFFERENTIAL OUTPUT VOLTAGE

8.0

7.0
\ vt=1uy
\

6.0

5.0 \
40 vH=12y
\ /I

3.0

20

DIFFERENTIAL OUTPUT VOLTAGE (VOLTS)

0 10 20 30 40 50 60 70 80
GAIN REDUCTION (dB)

For additional information see *’A High-Performance Monolithic
IF Amplifier Incorporating Electronic Gain Control”’, by W. R.
Davis and J. E. Solomon, |IEEE Journal on Solid State Circuits,
December 1968.
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TV SOUND CIRCUIT \

SOUND IF AMPLIFIER

MC1351

WIDE-BAND FM-AMPLIFIER; LIMITER, DETECTOR,
AND AUDIO AMPLIFIER INTEGRATED CIRCUIT

. . . designed for | F limiting, detection, audio preamplifier and driver
for the sound portion of a TV receiver.

Excellent Limiting with 80 uV(rms) Input Signal typ

Large Output-Voltage Swing — to 3.5 V(rms) typ

High IF Voltage Gain — 65 dB typ

Zener Power-Supply Regulation Built-In

Short-Circuit Protection

A Coincidence Discriminator that Requires Only One RLC Phase
Shift Network

® Preamplifier to Drive a Single External-Transistor Class-A Audio-
Output Stage

TV SOUND CIRCUIT

MONOLITHIC SILICON
EPITAXIAL PASSIVATED

P SUFFIX
PLASTIC PACKAGE
CASE 605
TO-116

PQ SUFFIX
PLASTIC PACKAGE
CASE 647

BLOCK DIAGRAM

- —
900 209 LOW PASS
PHASE SHIFT MULTIPLIER ( FHE}-RE\IR ) e
(EXTERNAL) EXT AL
e | LMITING _ —
" | AMPLIFIER 4
CIRCUIT SCHEMATIC
30 013 o1 02 o9
"o pf . ? ' f o 14
oy L %B.Ok JDk% 9.1k
A
N
L
1.0k 10k 10kS200 | Y
\
Yy 4 10
v L0k
4 9 :tl 250
| <
4.0k
50 ¢ WA/ e
(>
S0y 9.1k
60- WA
\ 4
L L L v L
1.0k % 30 k%LOk% 3.0k§ 10 k% 50 z,5k§ 400 400 50k
. . - —4 o7
<L8 on

See Packaging Information Section for outline dimensions.
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MC1351 (continued)

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

Rating Symbol Value Unit
Power Supply Voltage V+ +16 Vde
Input Voltage Vin 0.7 V(rms)
Power Dissipation {Package Limitation)
Plastic Packages Pp 625 mwW
Derate above +25°C 104 5.0 mW/°C
Operating Temperature Range Ta 0to+75 oc
Storage Temperature Range Tstg -65 to +150 oc

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

ELECTRICAL CHARACTERISTICS (V+ =12Vdc, Ta =+25°C, f= 4.5 MHz, Deviation = £25 kHz unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Input Voltage (—3.0 dB Limiting) Vi - 80 160 uMrms)
AM Rejection (V= 20 mV(rms), AM = 30%) (See Note 1) AMR dB
\ = iation = - — 45 -
AMR = 20 log OFM [ f=4.5MHz, Dev!at!on +25 kHz, Q| =24
Voam \f = 5.5 MHz, Deviation = +50 kHz, Q; = 30 - 45 -
Total Harmonic Distortion (Q = 24) (See Note 1) THD - 1.0 - %
(7.5 kHz Deviation)
Maximum Undistorted Audio Output Voltage (Pin 10)(See Note 1) Vo(max) - 35 - V(rms)
(Audio Gain Adjusted Externally) (Q = 24)
Recovered Audio (Pin 2) (See Note 1) Va V(rms)
(f = 4.5 MHz, Deviation = £25 kHz, Q| = 24) 0.35 0.50 -
(f = 5.5 MHz, Deviation = £50 kHz, Q= 30) - 0.80 -
Audio Preamplifier Open Loop Gain Ayp - 25 - dB
IF Voltage Gain AvViF - 65 - dB
Parallel Input Resistance Rin - 9.0 - kQ
Parallel Input Capacitance Cin - 6.0 - pF
Nominal Zener Voltage (Iz = 5.0 mAdc) VReg - 1.6 - Vdc
Power Supply Current (Iz = 5.0 mAdc) Ip - 31 - mAdc
Power Dissipation (Iz = 5.0 mAdc) Pp - 300 375 mw

Note 1: Q, is loaded circuit Q.

FIGURE 1 — TEST CIRCUIT (V' = +12 Vde, Ta = +25°C)

AUDIO .
GEN. v

BAL.
MOD.

CWw.

GéN. MC1351P, PQ

GEN.

Q=60 nom at 2.5 MHz
Rdc = 3.8 ochms

0.1 uF
L = 45-80 uH, (Coil-Craft Q1030 or equiv.)I

0.1 uF
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MC1351 (continued)

TYPICAL CHARACTERISTICS

FIGURE 2 — DETECTED AUDIO OUTPUT versus INPUT FIGURE 3 — DETECTED AUDIO OUTPUT versus INPUT
LEVEL @ f =4.5 MHz, +25 kHz DEVIATION LEVEL @ f = 5.5 MHz, +50 kHz DEVIATION
1000 1000
= A = A
2 % 2 y4
33 A 3 /
> oz
oF y oF
sz L1/ 2z
aw 100 / = 100 |
W o w ¢ ""
5 — 52 1
W 7 W 1
&S Lo
g.> I D.>
= =
10 10
10 100 1.0k 10k 10 100 1.0k 10k
Vin, INPUT VOLTAGE (uV[rms)) Vin, INPUT VOLTAGE (uV[rms])
FIGURE 4 — DETECTOR “S” CURVE @ f = 4.5 MHz, FIGURE 5 — DETECTOR “S"” CURVE @ f = 5.5 MHz,
BW =200 kHz, Q = 24 BW = 220 kHz, Q = 30
5.61 MHz
FIGURE 6 — IF VOLTAGE GAIN versus FREQUENCY FIGURE 7 — AM REJECTION
90 +70
80 +60
3 70 = *50 v
= L —1 — = ATt \\_ L]
g 8 = Z +40
w 5 pa
Q 50 w +30
< =
o T Y
o
2 40 <E(~ +20
o o«
% S +10
20 0
10 -10
10 20 30 40 50 60 70 80 90 10 11 12 100 1.0k . 10k 100 k
f, FREQUENCY (MHz) Vin, INPUT VOLTAGE (uV[rms])
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MC1351 (continued)

FIGURE 8 — 4.5 MHz TYPICAL APPLICATION
50 uH vt 140 Vdc
15 pF
) Pg = 0.5 Wat 7.5 kHz Deviation
Pg = 3.5 Wat 25 kHz Deviation
10:1
+240 V
1N4004 OR EQUIV
MJE340 OR EQUIV
50 pF =<
Test Pt.
0.01 S
L I o 27k $30
H ) _Veec- 11.6
[’ 0.1 4F 0031
25k -
VOLUME
CONTROL
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TV VIDEO IF AMPLIFIER

MC1352 1

MC1353

TV VIDEO IF AMPLIFIER WITH AGC TV VIDEO IF AMPLIFIER WITH
AND KEYER CIRCUIT AGC AND KEYER CIRCUIT
. a monolithic |F amplifier with a complete gated wide-range AGC m?rgg;g:ég ?IIE:((.‘:SI'YF
system for use as the 1st and 2nd |F stages and AGC keyer and
amplifier in color or monochrome TV receivers.
® Power Gain at 45 MHz, 52 dB typ
® Extremely Low Reverse-Transfer Admittance — << 1.0 umho typ PLAS:,?;":Z?(AGE
e Nearly Constant Input and Output Admittance Over AGC Range CASE 605
T0-116
® Single-Polarity Power-Supply Operation
® High-Gain Gated AGC System for Either Positive or Negative-
Going Video Signals
® Control Signal Available for Delayed AGC of Tuner
. . PQ SUFFIX
Two Complementary Devices — MC1352 and MC1353 —
. . PLASTIC PACKAGE
Offer Opposite Tuner AGC Polarity CASE 647
FIGURE 1 —TYPICAL VIDEO IF AMPLIFIER APPLICATION
oV
12 Vde
REAGC o 4 vt
T TU“ERC;]_ S 18 Ve BV — — ——
(NnteZ)I 39kg n
220
= 2k WA _———
AGC INPUT %UUF 33k§ 5’391( 1i:x|uAnv
(See Figure 5) = | i ® VIDEO
= ouTPUT
6 10 6 54 PRIMARY VIDEO
m 22 ® AND
4 y—-fvw—i(—o— gl | SOUNDOUTPUT
MC1352 68 pF y
MC1383 L4 MC1330 k;»
T g fuah
“ . M 5 2 3 8 1-;”.: 80 30 3358 02 Q1
N uum(n F 0.25 ‘J' 01 | & A
ul .|
:: 50 Flgure azg pFT T ' L % 39k outPuT
FLYBACK WINDING  -8.0 V PULSE
8}
3
16
All windings #30 AWG tinned nylon acetate _{ Wound with #26 AWG tinned nylon
wire tuned with Arnold Type TH slugs. I > acetate wire tuned by distorting
I " winding.
1 16
5 6 10
TURNS  TURNS TURNS

See Packaging Information Section for outline dimensions.
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MC1352, MC1353(continued)

MAXIMUM RATINGS (Voltages referenced to pin 4, ground; Ta = +25°C unless otherwise noted)

Rating Value Unit
Power Supply (Pin 11) +18 Vdc
Output Supply (Pins 7 and 8) +18 Vdc
Signal Input Voltage (Pin 1 or 2, other pin ac grounded) 10 Vp-p
AGC Input Voltage (Pin 6 or 10, other pin ac grounded) +6.0 Vdc
Gating Voltage, Pin 5 +10, -20 Vdc
Power Dissipation 625 mW

Derate above T = +25°C 5.0 mW/°C

Operating Temperature Range 0to +70 oc
Storage Temperature Range -55 to +150 oc

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

ELECTRICAL CHARACTERISTICS (V+ = +12 Vdc, Voltages referenced to pin 4, ground; T a = +25°C unless otherwise noted)

Characteristic Min Typ Max Unit
AGC Range — 75 - dB
Power Gain dB
f =35 MHz or 45 MHz - 52 -
f =58 MHz - 50 —
Maximum Differential Output Voltage Swing Vo-p
0dB AGC - 16.8 -
-30dB AGC — 8.4 —
Voltage Range for RF-AGC at Pin 12 Vdc
Maximum - 7.0 -
Minimum - 0.2 -
IF Gain Change Over RF-AGC Range - 10 — dB
Output Stage Current (17 + Ig) - 5.7 - mAdc
Total Supply Current (17 +1g +111) - 27 31 mAdc
Total Power Dissipation — 325 370 mW

DESIGN PARAMETERS, TYPICAL VALUES (V+ =12 Vdc, Tp = +25°C unless otherwise noted)

Parameters Symbol f=35MHz f=45MHz f=58 MHz Unit
Single-Ended Input Admittance 911 0.55 0.70 11 mmhos
b1 2.25 2.80 3.75
Input Admittance Variations with AGC (0 to 60 dB) Agq1 50 60 - umhos
Abqq 0 0 —
Differential Output Admittance 922 20 40 75 umhos
boo 430 570 780
Output Admittance Variations with AGC (0 to 60 dB) Ago2 3.0 4.0 - umhos
Ab22 80 100 -
Reverse Transfer Admittance |Y12| <<1.0 <<1.0 <<L1.0 umho
Forward Transfer Admittance
Magnitude lyq2l 260 240 210 mmhos
Angle (QdB AGC) Y21 -73 -100 -135 degrees
Angle (-30 dB AGC) Y21 -52 -72 -96
Single-Ended Input Capacitance 9.5 10 10.5 pF
Differential Output Capacitance 2.0 2.0 25 pF

7-69



MC1352, MC1353(continued)

FIGURE 2 —~ CIRCUIT SCHEMATIC

KEYER AND AGC AMPLIFIER
RF-AGC Amplifier and

Keying Section Delay Section
f 1 T (AGC Storage Capaci (IF-AGC Fier) - 7‘
99-=-i--~ 14 @===if=~
! e R |
| T ? v
| I |
i
| ! t
l
X 2k 2k
| 16k $75k) ax 62 62 2k :
i (MC1353
| : : L Conneclion)j‘_']_. |
"""" - 200 |
| l;mr oty (MC1352 Jus |
8k T < a1 1 02 connection) |
| 5 0— ERRN
| RSN ! 100 | 100 !
10 i RF-AGC Line I
| 1l o —o—e—e IO 1
| : : 12 | Tuner |
| |
| Pt
| 6 ! 16k 315k 109k :%: c3 ;
" |
| Video | |
\ and Reference x \| 1l l AL }
| DC Inputs /{ i : = |
|
] 0! 300 :
| 1 1
| 300 l: 300 500 3F !
| ! | |
! vl RF-AGC Delay Volt e !
b ————— al o ITARLDE O e e e e e e — ]
IF AMPLIFIER
AGC Controlled Section Bias Section IF Output Section
e e —— - —— T - —— ——— AT e - = —— ==
' (] 11 '
: I 1t [
: ﬁ: i i : V+ DC Supply Voltage I
( IF AGC 1 750 | : sv“;ucn?m :
T - 1 | upply Voltage
! Line [N} i1 Q |
| i 1t i !
! T 625k v ' L3R '
! a a0 || ' ikl ! | I f S
! N S| \ -° !
: \{ LI} \ W | |1 |
() |
X B o a7 ’_119/4 T I 76 bg i
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! - ‘ I —~ |
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MC1352, MIC1353 (continued)

FIGURE 3 — POWER GAIN, AGC AND NOISE TEST CIRCUIT

outeuT ¢V
R g0e| 12vic
1.5-20 pF
num

AGC
REFERENCE
7 8 20k
R 0001 4F
00014F  0.0014F 6 0.001 4F
(__—) P IM 15
0.001 4F 5 10 [0001.F 0.001 uF AGC INP
uT
AGC | ) ¢ ) L
KEY » 4
mMe1s2 | 0001 4F 0001 5
MC1353 IYa 1
-80V t—0—
0.001 uF 3 12 “Bsk Al
— : L TUNER AGC
Y
0.001 uF 2 13| [o001uF 0.001 4F DELA
¢ 31
_‘__) —o- 1Ay l
= DUDIuF 14| 00014F
° _/-\_J K
INPUT =
Rg=50 %
O 124 TUNERAGC OUTPUT
2
'gcl u All chokes (Lp) are self-resonate
7 atinput frequency. Lp > 20 ki
See Figure 4 for Response Curve.
35 and 45 MHz 58 MHz
L1 0.4 uH l @ =100 0.3uH Q=100
T1 [1.3-33uH [0>10002uH [ 12-384H |0>10002.H
C1 48-100 pF 40-80 pF
C2 8-60 pF 12-45 pF.

L1and T1=426 AWG Tinned Nylon Acetate Wire.

L1 @35 or 45 MHz = 7-1/4 Turns on a 1/4" coil form
@58 MHz = 6 Turns on 3 1/4” cail form

T4 Primary Winding = 18 Turns on a 1/4” coil form
Secondary Winding = 2 Turns Wound Evenly over Primary

Winding for 35 or 45 MHzand 1
Turn for 58 MHz
Stug = Amold TH Material 172" fong

GENERAL OPERATING INFORMATION

Each device, MC1352 and MC1353, consists of an AGC section
and an |F signal amplifier (Figure 2) subdivided into different func-
tions as indicated by the illustration.

A gating pulse, a reference level, and a composite video signal
are required for proper operation of the AGC section. Either
positive or negative-going video may be used; necessary connections
and signal levels are shown in Figure 1. The essential difference is
that the video is fed into Pin 10 and the AGC reference level is
applied to Pin 6 for a video signal with positive-going sync while
the input connections are reversed for negative-going sync.

The action of the gating section is such that the proper voltage,

NOTES:

1. The 12-V supply must have a low ac impedance to prevent low-
frequency instability in the RF-AGC loop. This can be achieved
by a 12-V zener diode and a large decoupling capacitor (5 uF).

2. Choices of C1, C2 and C3 depend somewhat on the set designers’
preference concerning AGC stability versus AGC recovery speed.
Typical values are C1 = 0.1 uF, C2 = 0.25 uF, C3 = 10 uF.

3. To set a fixed IF-AGC operating point (e.g., for receiver align-
ment) connect a 22 k2 resistor from pin 9 to pin 11 to give mini-
mum gain, then bias pin 14 to give the correct operating point
using a 200 k2 variable resistor to ground.

4. Although the unit will normally be operating with a very high
power gain, the pin configuration has been carefully chosen so
that shielding between input and output terminals will not
normally be necessary even when a standard socket is used.

V. is maintained across the external capacitor, C2, for a particular
video level and dc reference setting. The voltage V¢, is the result
of the charge delivered through D1 and the charge drained by Q1.
The charge delivered occurs during the time of the gating pulse,
and its magnitude is determined by the amplitude of the video
signal relative to the dc reference level. The voltage V¢ is delivered
via the IF-AGC amplifier and applied to the variable gain stage of
the |F signal amplifier and is also applied to the RF-AGC amplifier,
where it is compared to the fixed RF-AGC delay voltage reference
by the differential amplifier, Q2 and Q3. The following stages
amplify the output signal of either Q2 for MC1352, or Q3 for
MC1353 and shift the dc levels causing the RF-AGC voltage to
vary (positive-going for MC1352 or negative-going for MC1353).

FIGURE 4 — TEST CIRCUIT RESPONSE CURVE
(45 and 58 MHz)

A
/
/

\

\

Scale: 1 MHz/cm

The input amplifiers (Q4 and Q5) operate at constant emitter
currents so that input impedance remains independent of AGC
action. |Input signals may be applied single-ended or differentially
(for ac). Terminals 1 and 2 may be driven from a transformer, but
a dc path from either terminal to ground is not permitted.

AGC action occurs as a result of an increasing voltage on the
base of Q6 and Q7 causing those transistors to conduct more heavily
thereby shunting signal current from the interstage amplifiers Q8
and Q9. The output amplifiers are fed from an active current
source to maintain constant quiescent bias thereby holding output
admittance nearly constant.

FIGURE 5 — TYPICAL AGC APPLICATION CHART

Video Pin 6 Pin 10 Pin 5
Polarity Voltage Voltage R1(2)
Negative- Adj. 1.0-4.0 Vde
Going 0
Sync. Nom 2.0V
Positive- Adj. 1.0-8.0 Vdc
Going
Sync. Nom 4.5V 33k
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MC1352, MC1353 (continued)

911, b11 (mmhos)

Iy21 MAGNITUDE (umho)

IF GAIN REDUCTION (dB)

TYPICAL CHARACTERISTICS
(V*=+12 Vdc, T = +25°C unless otherwise noted)

FIGURE 6 — SINGLE-ENDED INPUT ADMITTANCE

FIGURE 7 — DIFFERENTIAL OUTPUT ADMITTANCE
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FIGURE 8 — FORWARD TRANSFER ADMITTANCE FIGURE 9 — DIFFERENTIAL OUTPUT VOLTAGE
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MC1352, MC1353(continued)

TYPICAL CHARACTERISTICS (continued)
(V* = +12 Vdc, T = +25°C unless otherwise noted)

FIGURE 12 — TYPICAL NOISE FIGURE

; i
" f=58 MH/ /
]

L

@ /

2 16

w -

w L f = 35 MHz or 45 MHz
2 — / |

o 14 -

v /

w / See Test Circuit of Figure 3.

) L

2

L
8.0 ///

6.0

0 10 20 30 40

AGC GAIN REDUCTION (dB)

For additional information see A High-Performance Monolithic IF Amplifier
Incorporating Electronic Gain Control”’, by W. R. Davis and J. E. Solomon, |IEEE
Journal on Solid State Circuits, December 1968.
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FM IF AMPLIFIER

_—f MC1355 X

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

LIMITING FM
IF AMPLIFIER

MONOLITHIC SILICON
INTEGRATED CIRCUIT

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

® High AM Rejection (60 dB typ)

® \Vide Range of Supply Voltages (8 to 18 Vdc)

® | ow Distortion (0.5% typ)

P SUFFIX
PLASTIC PACKAGE
CASE 605
TO-116

PQ SUFFIX

PLASTIC PACKAGE
CASE 647

FIGURE 1 — TYPICAL FM-IF APPLICATION

load impedance can be calculated from: 2(v+t-5.3) |
HLS—SO kilohms

TYPICAL PERFORMANCE e
20 uV Sensitivity for 3 dB Limiting ?
880 mV(rms) Recovered Audio; [ |
75 kHz Ueviation 10k $100; 100 100 R 001 4F
THO < 1% 0.01 4F :[ AUDIO
1€ =
51.;10\015 e 156 M Zpg ik T1 Discriminator, see Figure 3, T1. 5y OUTPUT
- 1 J05uH_ LN
4 | nivas 1
LAY ' IcT |
) \ 2| !
| oF| | 1_J220pFC |
+ ~ I
s [ ?f L 1
H [ !
T CE T30 R e B
CoC-ed Ll o-|1
=
001 4F

When using the device as a non-saturating limiter the load must be chosen to prevent voltage saturation of the output stage. The

See Packaging Information Section for outline dimensions.
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MC1355 (continued)

MAXIMUM RATINGS (Tp = +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 Tp = +25°C 5.0 mw/°c

Operating Temperature Range (Ambient) Oto +75 oc
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 Voitage Range 8.0 15 18 Vdc
Total Circuit Current — 16 — mAdc
Total Output Stage Current - 4.2 — mA
Device Dissipation - 125 - mwW
Internal Zener Voltage - 5.2 - Vde
Input Signal for 3 dB Limiting - 175 250 uV(rms)
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 @ <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>