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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.

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, a number of selector guides
separate the total line into market and/or functional divisions. This provides a quick
comparison of similar devices, spelling out the most significant differences. Also included
are a cross-reference table 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.

Third Edition
NOVEMBER 1973

©MOTOROLA INC., 1973
“All Rights Reserved"’

Printed in U.S.A.
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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 8)

MC1303 Dual Stereo Preamplifier 3-17 8-2
MC1304 FM Multiplex Stereo Demodulator 317 8-6
MC1305 FM Multiplex Stereo Demodulator 3-17 8-6
MC1306 1/2-Watt Audio Amplifier 317 8-10
MC1307 FM Multiplex Stereo Demodulator 3-17 8-15
MC1310 FM Stereo Demodulator 3-17 8-19
MC1311 FM Stereo Demodulator 3-17 8-27
MC1312 Four-Channel SQ* Decoder 3-17 8-29
MC1313 Four-Channel SQ* Decoder 3-17 8-29
MC1314 Four-Channel Audio Voltage-Controlled Amplifier 4-5 -
MC1315 Four-Channel Audio Logic Circuit 4-5 -
MC1324 Dual Doubly Balanced Chroma Demodulator with 3-16 8-32

RGB Output Matrix
MC1326 Dual Doubly Balanced Chroma Demodulator with RGB 3-16 8-36

Output Matrix
MC1327 Dual Doubly Balanced Chroma Demodulator with RGB 3-16 8-42

Output Matrix and PAL Switch
MC1328 Dual Doubly Balanced Chroma Demodulator 3-16 8-46
MC1329 Dual Doubly Balanced Chroma Demodulator 3-16 8-51
MC1330 Low-Level Video Detector 3-16 8-55
MC1331 Low-Level Video Detector 3-16 8-59
MC1339 Dual Low-Noise Stereo Preamplifier 3-17 8-61
MC1344 TV Signal Processor 3-16 8-66
MC1349 IF Amplifier 3-16 8-69
MC1350 IF Amplifier 3-16, 3-17 8-74
MC1351 TV Sound Circuit 3-16 8-78
MC1352 TV Video IF Amplifier 3-16 8-82
MC1353 TV Video IF Amplifier 3-16 8-82
MC1355 Limiting FM IF Amplifier 3-17 8-88
MC1356 FM Detector/Limiter 4-5 -
MC1357 IF Amplifier and Quadrature Detector 3-16, 3-17 892
MC1358 TV Sound IF Amplifier 3-16 8-98
MC1359 TV Sound System 4-6 -
MC1364 Automatic Frequency Control 3-16 8-103
MC1370 TV Chroma Subcarrier Regenerator 3-16 8-107
MC1371 TV Chroma |F Amplifier 3-16 8-113
MC1375 FM IF Circuit 3-17 8-118
MC1385 Class B Audio Driver 3-17 8-122
MC1391 TV Horizontal Processor 3-16 8-124
MC1394 TV Horizontal Processor 4-6 -
MC1395 PAL Chroma 4-6 -
MC1396 PAL Luma 4-6 —_
MC1398 TV Color Processing Circuit 3-16 8-129
MC13120 | FM IF Amplifier 4-6 -
MC1406 Six-Bit Multiplying Digital-to-Analog Converter 3-8 8-157
MC1407 Analog-Digital Control Circuit 3-8 8-169
MC1408 Eight-Bit Multiplying Digital-to-Analog Converter 3-8 8-186

*Trademark of Columbia Broadcasting System, 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 8)

MC1410 Video Amplifier 3-11 8-200
MC1414 Dual Differential Comparator 3-10 8-204
MC1420 Operational Amplifier 3-2 8-208
MC1430 Operational Amplifier 3-2 8-212
MC1431 Operational Amplifier 3-2 8-212
MC1433 Operational Amplifier 3-2 8-216
MC1435 Dual Operational Amplifier 3-3 8-221
MC1436 Operational Amplifier 3-2 8-226
MC1436C |Operational Amplifier 3-2 8-226
MC1437 Operational Amplifier 3-3 8-230
MC1438 Power Booster 3-3 8-234
MC1439 Operational Amplifier 3-2 8-240
MC1440 Core-Memory Sense Amplifier 35 8-248
MC1441 Sense Amplifier 3-5 8-252
MC1444 AC-Coupled 4-Channel Sense Amplifier 3-5 8-266
MC1445 Wideband Amplifier 3-11 8-274
MC1446 4-Channel, Low-Threshold Sense Amplifier 3-5 8-135
MC1454 1-Watt Power Amplifier 3-15 8-290
MC1455 Timing Circuit 3-15 8-294
MC1456 Operational Amplifier 3-2 8-301
MC1456C |Operational Amplifier 3-2 8-301
MC1458 Dual Operational Amplifier 3-3 8-307
MC1458C |Dual Operational Amplifier 33 8-307
MC1460 Positive Voltage Regulator 3-12 8-311
MC1461 Positive Voltage Regulator . 312 8-311
MC1463 Negative Voltage Regulator 3-14 8-323
MC1466 Voltage and Current Regulator 3-14 8-339
MC1468 Dual +15-Volt Tracking Regulator 3-13 8-349
MC1469 Positive Voltage Regulator 3-12 8-355
MC1488 Quad MDTL Line Driver 3-6 8-145
MC1489 Quad MDTL Line Receiver 39 8-151
MC1489A |Quad MDTL Line Receiver 39 8-151
MC1494  |Four-Quadrant Multiplier 315 8-386
MC1495 Four-Quadrant Multiplier 3-15 8-400
MC1496 Balanced Modulator-Demodulator 3-15 8-416
MC1505 Digital Voltmeter Subsystem (A/D Converter) 4-3 —
MC1506 Six-Bit Multiplying Digital-to-Analog Converter 3-8 8-157
MC1507 Analog-Digital Control Circuit 3-8 8-169
MC1508 Eight-Bit Multiplying Digital-to-Analog Converter 3-8 8-186
MC1510 Video Amplifier 31 8-200
MC1514 Dual Differential Comparator 3-10 8-204
MC1520 Operational Amplifier 3-2 8-208
MC1530 Operational Amplifier 3-2 8-212
MC1531 Operational Amplifier 3-2 8-212
MC15633 Operational Amplifier 3-2 8-216
MC1535 Dual Operational Amplifier 3-3 8-221
MC1536 Operational Amplifier 3-2 8-226
MC1637 Operational Amplifier 33 8-230
MC1538 Power Booster 3-3 8-234
MC1539 Operational Amplifier 3-2 8-240
MC1540 Core-Memory Sense Amplifier 3-5 8-248
MC1541 Sense Amplifier 3-5 8-252
MC1543 Dual Sense Amplifier 35 8-260




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 8)

MC1544 AC-Coupled 4-Channel Sense Amplifier 3-5 8-266
MC1545 Wideband Amplifier - 3-1 8-274
MC1550 RF-IF Amplifier 3-11 8-280
MC1552 Video Amplifier 3-11 8-286
MC1553 Video Amplifier 3-11 8-286
MC1554 1-Watt Power Amplifier 3-15 8-290
MC1555 Timing Circuit 3-15 8-294
MC1556 Operational Amplifier 3-2 8-301
MC1558 Dual Operational Amplifier 3-3 8-307
MC1560 Positive Voltage Regulator 3-12 8-311
MC1561 Positive Voltage Regulator 3-12 8-311
MC1563 Negative Voltage Regulator 3-14 8-323
MC1566 Voltage and Current Regulator 3-14 8-339
MC1568 Dual +15-Volt Tracking Regulator 3-13 8-349
MC1569 Positive Voltage Regulator 3-12 8-355
MC1585 Dual MOS Clock Driver 3-7 8-375
MC1590 Wideband Amplifier with AGC 3-11 8-380
MC1594 Four-Quadrant Multiplier 3-15 8-386
MC1595 Four-Quadrant Multiplier 3-15 8-400
MC1596 Balanced Modulator-Demodulator 3-15 8-416
MC1709 Operational Amplifier 3-2 8-426
MC1709C |Operational Amplifier 3-2 8-426
MC1710 Differential Comparator 3-10 8-430
MC1710C |Differential Comparator 3-10 8-434
MC1711 Dual Differential Comparator 3-10 8-436
MC1711C | Dual Differential Comparator 3-10 8-436
MC1712 Wideband DC Amplifier 3-2 8-440
MC1712C |Wideband DC Amplifier 3-2 8-440
MC1723 Positive Voltage Regulator 3-12 8-444
MC1723C |Positive Voltage Regulator 3-12 8-444
MC1733 Differential Video Amplifier 3-11 8-450
MC1733C |Differential Video Amplifier 3-11 8-450
MC1741 Operational Amplifier 3-2 8-456
MC1741C |Operational Amplifier 3-2 8-456
MC1741S High-Slew-Rate Operational Amplifier 3-2 8-460
MC1741SC |High-Slew-Rate Operational Amplifier 3-2 8-460
MC1747 Dual Operational Amplifier 33 8-466
MC1747C |Dual Operational Amplifier 3-3 8-466
MC1748 Operational Amplifier 3-2 8-470
MC1748C |Operational Amplifier 3-2 8-470
MC1776 Programmable Operational Amplifier 3-2 8-472
MC1776C |Programmable Operational Amplifier 3-2 8-472
MC3301 Quad Operational Amplifier 3-3, 3-17 8-481
MC3302 Quad Comparator 3-10, 3-17 8-489
MC3401 Quad Operational Amplifier 3-3 8-493
MC3403 Quad Operational Amplifier 4-2 -
MC3430 High-Speed Quad Comparator 4-3 —
MC3431 High-Speed Quad Comparator 4-3 —
MC3432 High-Speed Quad Comparator 4-3 -
MC3433 High-Speed Quad Comparator 4-3 -
MC3450 Quad Line Receiver 39 8-501
MC3452 Quad Line Receiver 3-9 8-501
MC3453 Quad Line Driver 36 8-508




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 8)
MC3459 Quad NMOS Memory Driver 4-3 —
MC3460 Quad NMOS Memory Driver 4-3 —
MC3462 Quad MECL Line Receiver 4-4 —
MC3463 Quad MECL Line Driver 4-4 -
MC3503 Quad Operational Amplifier 4-2 -
MC3537 Hex Unified Bus Receiver 4-3 —
MC3538 Quad Unified Bus Transceiver 4-3 -
MC3570 High-Slew Operational Amplifier 4-2 -
MC5528 Dual High-Speed Sense Ampilifier with Preamplifier Test Points 3-4 8-512
MC5529 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-4 8-512
MC5534 Dual Sense Amplifier with Inverted Outputs 3-4 8-515
MC5535 Dual Sense Amplifier with Inverted Outputs 3-4 8-515
MC5538 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-4 8-518
and Inverted Outputs
MC5539 Dual High-Speed Sense Amplifier with Preamplifier Test Points 34 8-518
and Inverted Outputs
MC7520 Dual Sense Amplifier 3-4 8-521
MC7521 Dual Sense Amplifier 3-4 8-521
MC7522 Dual Sense Amplifier 3-4 8-521
MC7523 Dual Sense Amplifier 3-4 8-521
MC7524 Dual Sense Amplifier 3-4 8-524
MC7525 Dual Sense Amplifier 3-4 8-524
MC7528 Dual High-Speed Sense Amplifier with Preamplifier Test Points 34 8-512
MC7529 Dual High-Speed Sense Amplifier with Preamplifier Test Points 34 8-512
MC7534 Dual Sense Amplifier with Inverted Outputs 3-4 8-515
MC7535 Dual Sense Amplifier with Inverted Outputs 3-4 8-515
MC7538 Dual High-Speed Sense Amplifier with Preamplifier Test Points 34 8-518
and Inverted Outputs
MC7539 Dual High-Speed Sense Amplifier with Preamplifier Test Points 3-4 8-518
and Inverted Outputs
MC7705C |Positive Voltage Regulator 3-13 8-526
MC7706C |Positive Voltage Regulator 3-13 8-526
MC7708C |Positive Voltage Regulator 3-13 8-526
MC7712C |Positive Voltage Regulator 3-13 8-526
MC7715C |Positive Voltage Regulator 3-13 8-526
MC7718C |Positive Voltage Regulator 3-13 8-526
MC7720C |Positive Voltage Regulator 3-13 8-526
MC7724C |Positive Voltage Regulator 3-13 8-526
MC7805C |Positive Voltage Regulator 3-13 8-532
MC7806C |Positive Voltage Regulator 3-13 8-5632
MC7808C |Positive Voltage Regulator 3-13 8-632
MC7812C |Positive Voltage Regulator 3-13 8-5632
MC7815C |Positive Voltage Regulator 3-13 8-532
MC7818C |Positive Voltage Regulator 3-13 8-532
MC7824C |Positive Voltage Regulator 3-13 8-532
MC7902C |[Negative Voltage Regulator 3-14 8-540
MC7905C |Negative Voltage Regulator 3-14 8-540
MC7905.2C [Negative Voltage Regulator 3-14 8-540
MC7906C |[Negative Voltage Regulator 3-14 8-540
MC7908C |[Negative Voltage Regulator 3-14 8-540
MC7912C |Negative Voltage Regulator 3-14 8-540
MC7915C |Negative Voltage Regulator 3-14 8-540
MC7918C |Negative Voltage Regulator 3-14 8-540
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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 8)
MC7924C |Negative Voltage Regulator 3-14 8-540
MC55107 Dual Line Receiver 39 8-549
MC55108 ([Dual Line Receiver 39 8-549
MC55325 |Dual Memory Driver 3-7 8-554
MC75107 |Dual Line Receiver 39 8-549
MC75108 |Dual Line Receiver 39 8-549
MC75109 |Dual Line Driver 3-6 8-556
MC75110 Dual Line Driver 3-6 8-556
MC75113 Differential Party-Line Driver 3-6 8-563
MC75140 |Dual Line Receiver 39 8-573
MC75325 |Dual Memory Driver . 3-7 8-554
MC75450 Dual Peripheral Driver, Positive AND 3-7 8-577
MC75451 Dual Peripheral Driver, Positive AND 3-7 8-582
MC75452 Dual Peripheral Driver, Positive NAND 3-8 8-585
MC75453 Dual Peripheral Driver, Positive OR 3-8 8-588
MC75454 |Dual Peripheral Driver, Positive NOR 3-8 8-591
MC75491 Quad Light-Emitting Diode (LED) Driver 3-8 8-594
MC75492 Hex Light-Emitting Diode (LED) Driver 3-8 8-594
MCB1709 |[Operational Amplifier (encapsulated Beam-Lead) 3-2 8-600
MCB1710 [Differential Comparator (encapsulated Beam-Lead) 3-10 8-604
MCB1723 |Voltage Regulator (encapsulated Beam-Lead) 3-12 8-606
MCB1741 |Operational Amplifier (encapsulated Beam-Lead) 3-2 8-608
MCB1748 |Operational Amplifier (encapsulated Beam-Lead) . 3-2 8612
MCBC1709 |Operational Amplifier (non-encapsulated Beam-Lead) 3-2 8-600
MCBC1710 |Differential Comparator (non-encapsulated Beam-Lead) 3-10 8-604
MCBC1723 |Voltage Regulator (non-encapsulated Beam-Lead) 3-12 8-606
MCBC1741 |Operational Amplifier (non-encapsulated Beam-Lead) 3-2 8-608
MCBC1748 |Operational Amplifier (non-encapsulated Beam-Lead) 3-2 8612
MCC1436 |Operational Amplifier (Chip) 3-2 8-614
MCC1439 |Operational Amplifier (Chip) i 3-2 8616
MCC1458 |Dual Operational Amplifier (Chip) 3-3 8-618
MCC1463 |Negative Voltage Regulator (Chip) 3-14 8-620
MCC1469 |Positive Voltage Regulator (Chip) 3-12 8-622
MCC1495 |Four-Quadrant Multiplier (Chip) 3-15 8-624
MCC1536 |Operational Amplifier (Chip) 3-2 8-614
MCC1539 |Operational Amplifier (Chip) 3-2 8-616
MCC1558 |Dual Operational Amplifier (Chip) 3-3 8-618
MCC1563 |Negative Voltage Regulator (Chip) 3-14 8-620
MCC1569 |Positive Voltage Regulator (Chip) 3-12 8-622
MCC1595 |Four-Quadrant Multiplier (Chip) 3-15 8-624
MCC1709 |Operational Amplifier (Chip) 3-2 8-626
MCC1709C |Operational Amplifier (Chip) 3-2 8-626
MCC1710 |Differential Comparator (Chip) - 3-10 8-628
MCC1710C |Differential Comparator (Chip) 3-10 8-628
MCC1711  |Dual Differential Comparator (Chip) 3-10 8-630
MCC1711C |Dual Differential Comparator (Chip) 3-10 8-630
MCC1723 |Positive Voltage Regulator (Chip) 3-12 8-632
MCC1723C | Positive Voltage Regulator (Chip) 3-12 8-632
MCC1741 |Operational Amplifier (Chip) 3-2 8-634
MCC1741C |Operational Amplifier (Chip) 3-2 8-634
MCC1748 |Operational Amplifier (Chip) 3-2 8-636
MCC1748C |Operational Amplifier (Chip) 3-2 8-636




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 8)
MCCF 1458 [Dual Operational Amplifier (Flip-Chip) 3-3 8-638
MCCF 1558 |Dual Operational Amplifier (Flip-Chip) 3-3 8-638
MCCF 1709 |Operational Amplifier (Flip-Chip) 3-2 8-640
MCCF 1709C|Operational Amplifier (Flip-Chip) 3-2 8-640
MCCF1741 |Operational Amplifier (Flip-Chip) 3-2 8-642
MCCF1741C|Operational Amplifier (Flip-Chip) 3-2 8-642
MFC4000B [1/4-Watt Audio Amplifier 3-17 8-644
MFC4010A |Wideband Amplifier 317 8-647
MFC4040 |Single Toggle Flip-Flop 3-18 8-651
MFC4050 |Audio Driver 317 8-653
MFC4060A |Voltage Regulator 3-12 8-656
MFC4062A |Voltage Regulator 3-12 8-656
MFC4063A |[Voltage Regulator 3-12 8-656
MFC4064A |Voltage Regulator 3-12 8-656
MFC6010 |FM IF Amplifier 317 8-658
MFC6020 |Dual Toggle Flip-Flop 3-18 8-662
MFC6030A |Voltage Regulator 3-12 8-664
MFC6032A |Voltage Regulator 3-12 8-664
MFC6033A [Voltage Regulator 3-12 8-664
MFC6034A |Voltage Regulator 3-12 8-664
MFC6040 |Electronic Attenuator 3-18 8-668
MFC6050 |Dual Toggle Flip-Flop with Reset 3-18 8-671
MFC6070 |Audio Power Amplifier 317 8673
MFC8020A |[Class B Audio Driver 3-17 8-679
MFC8021A |Class B Audio Driver 3-17 8-679
MFC8022A |Class B Audio Driver 3-17 8-679
MFC8030 [Differential Cascode Amplifier - 8-683
MFC8040 |Audio Preamplifier 317 8-685
MFC8070 |Zero Voltage Switch 3-15 8-688
MLM101A |Operational Amplifier 3-2 8-692
MLM104 Negative Voltage Regulator 3-14 8-696
MLM105 Positive Voltage Regulator 3-12 8-698
MLM107 Operational Amplifier 3-2 8-700
MLM109 Positive Voltage Regulator 3-13 8-704
MLM110 Operational Amplifier 3-2 8-709
MLM111 Voltage Comparator 3-10 8-711
MLM201A |Operational Amplifier 3-2 8-692
MLM204 Negative Voltage Regulator 3-14 8-696
MLM205 Positive Voltage Regulator 3-12 8-698
MLM207 Operational Amplifier 3-2 8-700
MLM209 Positive Voltage Regulator 3-13 8-704
MLM210 Operational Amplifier 3-2 8-709
MLM211 Voltage Comparator 3-10 8-711
MLM301A |Operational Amplifier 3-2 8-692
MLM304 Negative Voltage Regulator 3-14 8-696
MLM305 Positive Voltage Regulator 3-12 8-698
MLM307 Operational Amplifier 3-2 8-700
MLM309 Positive Voltage Regulator 3-13 8-704
MLM310 Operational Amplifier 3-2 8-709
MLM311 Voltage Comparator 3-10 8-711
MMHO0026 |Dual MOS Clock Driver 3-7 8-715
MMHO0026C |Dual MOS Clock Driver 3-7 8-715
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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

mMC Packaged Integrated Circuits

MCB Packaged Beam-lead Integrated Circuits. (Followed by F suffix when in flat pack.)
MCBC Beam-lead Integrated Circuit chips

MCC Unencapsulated Integrated Circuit chips

MCCF  Flip-Chip Linear Integrated Circuits

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

MLM  Pin-for-pin equivalent to Linear Integrated Circuits made by National Semiconductor

Body Number for Motorola Proprietary Devices

;ggg;ggg Military temperature grade (-55 to +125°C) Linear ICs

;388;333 Equivalent to devices above but with Industrial temperature range (0 to +70°C)

;ggg;ggg Linear ICs aimed at the Consumer industry

Suffix

A Designates improved or modified 1C type, followed by package suffix, i.e., MC1489AL.

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

F Flat package \

G Metal can package (TO-5 types)

K Metal power package (TO-3 type)

L Ceramic dual in-line case (14 or 16 pin)

P Plastic package > D:;;:::gii)n

PQ ICs packaged in staggered-lead plastic DIP packages

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

R Metal power package (TO-66 type)
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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 50 device types. Two representative devices are discussed here. An overview of

the entire line appears on pages 3-2 and 3-3.

HIGH SLEW RATE OPERATIONAL AMPLIFIER

Vee =5.0V

I

MSB A102— 14

Viyef
6
A2 O—

7
A30—1 mc1508L-8

A40— MC1408L
A5 0_9__ Series
a6 ol

A70t

LSB A80“-—2—

pF

High-Slew Op-Amp (MC17418)

It is not often that the advantages of the old
workhorse can be combined with the speed of
the thoroughbred. However, the MC1741S op-amp
has done just that; it has all the familiar easy-
to-use features of the industry-standard MC1741
internally compensated op-amp. In addition, it
offers a guaranteed minimum slew rate of 10 V/us
with a typical slew rate of some 20 times greater
than. the comparable figure for the conventional
MC1741. Power bandwidth has also increased by a
factor of 20 and is now specified at 150 kHz
minimum.

VEg=—15V

2-2

MC1741$
Vgg=-15V
o2
VWA =

Applications where pulses are processed or
where distortion must be kept low under large-
signal conditions are ideal candidates for the
MC1741S. Since the unit is a pin-for-pin replace-
ment with all other specs identical to the con-
ventional MC1741, it is easy to update existing
designs to improve their performance.

Of particular significance is the 3.0 us settling
time (to 0.1%) of the new device. When combined
with an MC1508L digital-to-analog converter, a low-
cost, two-package converter with a voltage-mode
output and total settling time to within 1.0 least
significant bit of 4.0 us can be obtained.



Linear IC Highlights (continued)

PROGRAMMABLE OPERATIONAL AMPLIFIER

Micro-Power, Programmable Op-Amp
(MC1776)

The ability to operate with minimal power con-
sumption from a wide range of power supply
voltages is the salient feature of the MC1776 pro-
grammable op-amp. Whether two 1.2 V mercury
cells or supplies up to *18 V are utilized, the
performance features best suited for a particular
application can be selected. A single resistor or a
current source can be used to set all the quiescent
current levels for this circuit. Thus, the designer is
free to choose, for example, low bias and power
supply currents, or perhaps greater gain-bandwidth
and slew rate.

The MC1776 can be combined with McMOS

2-3

Qutput

logic to create electronics systems well suited for
critical low-drain, battery-powered equipment. The
MC1776 uses a maximum of only 120 uW at
3.0 V and a programming current of 1.5 uA.
This assures long life from the battery.

To demonstrate the versitility of the MC1776,
all static and dynamic parameters are specified at
four combinations of power supply voltages and
programming current. Thus, the user is assured that
the op-amp will perform over this wide range of
operating conditions without having to guess how
changes in the programming conditions will affect
a particular operating parameter.

For operating flexibility and micropower con-
sumption considerations, the MC1776 is the logical
choice.




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 considerable 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 pages 3-12 thru 3-14. Highlighted here are

two circuits that merit special attention.

BASIC REGULATOR

Input Output

Cin' Ch**
0.33 ;u:"l‘ T ‘ o

A common ground is required between the
input and the output voltages. The input volt-
age must remain typically 2.0 V above the out-
put voltage even during the low point on the
input ripple voltage.

* =Cjp is required if regulator is located an

appreciable distance from power supply
filter.

** =Cp is not needed for stability; however,
it does improve transient response.

The Negative Three-Terminal Regulator

Complements (MC7900)

The popular MC7800 series voltage regulators
described above are all well suited when a positive
voltage is required, but they are not intended for
negative supplies. For these applications the nega-
tive complements, series MC7900 were created.
These units are identical to the MC7800 series
devices except that the voltageand current are of
the opposite polarity. The negative regulators are
supplied in the same voltages available in the
positive series plus two additional voltages com-
monly used in MECL systems. These supplementary
voltages are -2.0 V and -5.2 V, making them well
suited for on-card regulation in high-speed logic
systems.

The same short-circuit, thermal over-load and
safe-operating area protection circuitry is employed
in the negative devices making them very rugged.
In addition, the devices have the same simplicity of
use as the positive MC7800 series devices. Three-
terminals, fixed-voltages, easy-heatsinking, and the
lack of required external components are features
that make the MC7900 series negative regulators
applicable to nearly any electronic system power
supply.

The Simplest Voltage Regulator to Use

(MC7800)

The introduction of the three-terminal voltage
regulator marked a milestone in integrated circuit
development. Traditionally, IC voltage regulators
required numerous external components, and sup-
plied only a few milliamperes without additional
current boosting transistors. They had to be pro-
grammed to the desired voltage with precision re-
sistors, and could oscillate if proper circuit layout
considerations were ignored. The MC7800 Series
three-terminal fixed voltage regulators have elimi-
nated these problems.

The new devices are housed in popular power
transistor packages which conveniently connect to
heatsinks if necessary. They require only three
connections — Input, Output,and Ground. External
components are required only if the regulator is
located an appreciable distance from the supply
filter capacitors or if current boosting is required
to supply greater than the 1.5 Amperes the devices
can provide. Ease of use and low cost make these
units ideal as on-card voltage regulators, or in al-
most any electronic system.

The MC7800 series devices are available in seven
popular fixed voltages. The last two numbers of the
part type indicate the nominal output voltage. Each
type features short-circuit protection, thermal-
shutdown, and safe-operating area compensation for
the internal series pass transistors. These techniques
combine to make the units extremely rugged.

With the arrival of the new MC7800 series
voltage regulators, a regulated power supply is
available at a minimum of cost and design effort for
almost any electronic device. By adding an ad-
ditional transistor package, regulated voltage can
be available almost any place in a system.

COMPLEMENTARY REGULATORS

Unregulated Regulated
Inputs Outputs
+23 V MC7815C -0 +15 V
1N4001
0.33 uF i 1.0 uF A= or Equiv
@ Gnd

*T
Gnd.I
» 0.33#F$ 1.0 uF <

L—.-15V

*Required only if the regulators are
located an appreciable distance from
the power supply filters.

-23V MC7915C




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 drivers and receivers.

The rapidly expanding fields of data communications and digital instrumentation make wide
use of these interface devices. Line drivers and receivers, 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 in this section while the complete lineup is outlined beginning on page 3-4.

8-BIT TRACKING A-TO-D CONVERTER

ANALOG
INPUT

Vin -0

CLOCK INPUT

MC1507L 1—

TWO MC74193 COUNTERS

i

MC7400 J)#J)+

MC1508L-8

Versatile Analog-Digital Control Function

(MC1507)

The MC1507 is the third member of the
Motorola “‘building block” series aimed at bridging
the gap between the analog and digital worlds. This
device is particularly useful when combined with
either the MC1508 or MC1506 monolithic Digital-
to-Analog (D/A) converters to implement either
Tracking or Successive Approximation Analog-to-
Digital (A/D) Converter designs.

The MC1507 consists of a high-slew-rate op-amp
used as an input buffer and a dual-comparator which
provides two adjustable, but symmetrical, thres-
holds. The comparator is used in tracking A/D
systems to command a counter chain to increment
either up or down. The comparator section is also
applicable to “'dead-band’’ or “window’’ comparator
designs where indication is given if an input volt-
age is greater than or less than a specified voltage
range.

The tracking A/D converter, for which the
MC1507 is primarily intended, makes use of the

2-5

1 Ll

LSB ms8
DIGITAL OUTPUT

high-speed capability inherent in the current mode
output of the MC1508 and MC1506 D/A converters.
An 8-bit tracking A/D system, for example, usinga
5-MHz clock rate provides a normal conversion or
update every 0.2 to 1.0 us, and a full-scale con-
version time of 50 us. Adding a second MC1507
and a “‘panic mode’’ circuit decreases the full-scale
conversion time to 14 us.

By disabling the down counting function, the
tracking converter can be used as a peak-detecting
track and hold circuit. This system will store the
maximum value of an input waveform until it is
reset. Unlike traditional sample and hold circuits
utilizing the charge on a capacitor, the MC1507
system will not suffer a voltage decay after a period
of time.

The versatile MC1507 has many additional ap-
plications bridging the analog and digital realms.
When combined with other building blocks, solu-
tions to numerous analog-digital interface require-
ments can be economically provided.



Linear IC Highlights (continued)

PARTY-LINE DATA TRANSMISSION SYSTEM WITH MULTIPLEX DECODING
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Quad Line Drivers and Receivers

(MC3450, MC3452, MC3453)

These devices are quad versions of the popular
MC75107, MC75108 and MC75110 type dual line
Driver/Receivers. They are commonly employed to
transmit logic signals over long lengths of cable in
large digital systems.

The MC3453isan MTTL-compatible differential
driver with a single enable input common to all
four monolithic drivers in the packages.

The MC3452is a differential line receiver featur-
ing open-collector outputs and a common strobe

STROBE §
3 fo—t—
O o Py
-0 MC3450! DATA
—o-mcassz| o | ouTPUTS
g FO————t—®
STROBE
0 o
-O-{ mc3as0 ®  oara
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O o —o
L——0- mcasso DATA
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0
3 et
STROBE
ciRcUIT| @3
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Al A2 E

input. The MC3450 is also a quad receiver; how-
ever, it provides active pull-up outputs, and a three-
state strobe input, allowing the outputs to be placed
in a high impedance state.

In addition to their usage to transmit data with-
in large computer systems, the quad receivers are
well suited for use as sense amplifiers with “1103"’
type MOS memory systems. The quad configuration
results in a considerable package savings over ex-
isting devices commonly used in this type of
application.



Linear IC Highlights (continued)

ENTERTAINMENT CIRCUITS

The high-volume, low-cost, and highly specialized requirements of the electronic components
for consumer entertainment equipment match 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 more 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 |F amplifier and detector, AFT,
chroma processor and detector, deflection, audio stages, and a combination device which supplies
AGC, sync separator and noise-suppression circuitry. Often these /Cs 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 3-16. Several new TV [Cs
are previewed on page 4-6.

TYPICAL HORIZONTAL SECTION

Vnonreg
+30 v
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27k
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MJ105
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MRD.
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or
Equiv
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MPS-U04
or Equiv
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20V Sync

TV Horizontal Processor (MC1391)
The MC1391 TV horizontal processor packs the

FEATURES:
® Internal shunt regulator

phase detector, oscillator and pre-driver functions ® Preset Hold control capability

into a single, convenient 8-lead plastic package. ® +300 Hz typical pull-in range

The new unit provides the entire lowevel e Balanced phase detector

horizontal signal processing function and may be ® Variable output duty cycle for driving tube or
used with either transistor or vacuum tube output transistor

stages. This device is one of the first inroads of ICs o Low thermal frequency drift

into the television deflection circuitry. ® Small static phase error



Linear 1C 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.

TYPICAL CLASS B AMPLIFIER

14.4 Vdc

i 1000 uF
I 16 Vdc

MJE2050 or equiv

024
1000 uF/16 Vde
LEY2

LAY
MJE2150 or equiv R
eal 3.3

Class B Audio Driver (MC1385)

The MC1385 is designed to be used in con-
junction with complementary output transistors
MJE2050/2150 to produce a 5-watt class B audio
amplifier suitable for use in automotive, consumer,
and industrial electronics.

2-8

0.24

FEATURES:

Internal power supply transient protection

Built-in programmable short-circuit-current
limiting

Excellent sensitivity — 4.0 mV(RMS) typical

Excellent power-supply ripple rejection — 35 dB
typical

Wide operating temperature range

Single supply operation



Linear IC Highlights (continued)

For Radio . . ..

Two sections in FM radios have lent themselves well to integration: The |F 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.

TYPICAL FM APPLICATION

+12V

]

100

10.7 MHz
INPUT  @——]
§=3300

XTAL*
FLTR

MFC4010A

*10.7 MHz Filter; Vernitron FM-4 or equivalent
**L=6.0uH nom
Adjust R for Q| ~ 55

FM IF Circuit (MC1375)

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 |F 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.

~VW\

— 1
: L** : I 0.01 uF
|
i
A MRS =
33pF I 200 pF
- =
6.8 pF 7=
T 19
- 7
2 5
XTAL* AUDIO
FLTR [ 390 meiszse OUTPUT
8
1 14
4
3 27k
0.01 uF A= 0.05 uF
68k
FEATURES:
e Good sensitivity: input limiting voltage (Knee)

=250 uV typical

Excellent AM rejection: 55 dB typical at 10.7
MHz

Internal zener dinde regulation for the IF
amplifier section

Low harmonic distortion

Differential peak detection: permits simplified
single-coil timing

Audio preamplifier voltage gain: 21 dB typical




Linear IC Highlights (continued)

For Automotive. ..

In response to consumer demand and government legislation, the automotive industry is under-
going a major engineering evolution. Electronics will be used to perform many of the new complex
functions required for the modern automobile. Two approaches are being accepted for applying
ICs to automotive electronics: custom and building block. Because of the large volume potential,
almost all programs can be expected to end with a specialized custom circuit. However, in the
interim, while the systems are being defined and refined, the Motorola building block approach has

received wide acceptance.

Highlighted below is one of the new devices in this series of building blocks.

EQUIVALENT CIRCUIT

6 O——-
COMPTR
1

70—+

40-——J-

COMPTR
50—+ 2

Vee-PIN 3

Quad Comparator (MC3302)

The MC3302 contains four independent com-
parators designed for wide operating temperatures
and single positive-power-supply operation requiring
very low supply current.

High density and low cost make this device ideal
for automotive, consumer, and industrial appli-
cations.

100—1-

1 COMPTR 13
1M1O0—+ 3
80— -

2 COMPTR 14
90—+ 4

GROUND - PIN 12

FEATURES:

Wide operating temperature range —
-40 to +85°C

Single-supply operation —
+2.0 to +28 volts

Differential input voltage = £V

Compare voltages at ground potential

MTTL compatible

Low current drain — 700 pA typical
@ Ve = +5.0 to +28 Vdc

Outputs can be connected to give the Implied
AND function
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LINEAR

INTEGRATED CIRCUITS

OPERATIONAL AMPLIFIERS

These linear integrated circuits are available as single,
dual, and quad monolithic devices in a variety of
package styles as well as standard and beam-lead chips.

Motorola offers a broad line of operational amplifiers
to meet a wide range of usages. From low-cost, industry
standard types to high precision circuits the span
encompasses a large range of performance capabilities.
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