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DATA CLASSIFICATION

Product Preview

This heading on a data sheet indicates that the device is in the formative stages or under
development at the time of printing of this data book. Please check with Motorola for
current status. The disclaimer at the bottom of the first page reads: “This document
contains information on a product under development. Motorola reserves the right to
change or discontinue this product without notice.”

Advance Information

This heading on a data sheet indicates that the device is in sampling, preproduction, or
first production stages at the time of printing of this data book. Please check with Motoro-
la for updated information. The disclaimer at the bottom of the first page reads: “This
document contains information on a new product. Specifications and information herein
are subject to change without notice.”

Fully Released

A fully released data sheet contains neither a classification heading nor a disclaimer at
the bottom of the first page. This document contains information on a product in full
production. Guaranteed limits will not be changed without written notice to your local
Motorola Semiconductor Sales Office.

Technical Summary

The Technical Summary is an abridged version of the complete device data sheet that
contains the key technical information required to determine the correct device for a
specific application. Complete device data sheets for these more complex devices are
available from.your Motorola Semiconductor Sales Office or authorized distributor.
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Motorola offers a broad range of semiconductor communications products for a wide variety
of applications. The Motorola Communications Device Data Book contains specifications
on these parts as well as information on Evaluation Kits, a selection of Application Notes
and Product Literature, a Glossary of related terms, Handling and Design Guidelines, and
Reliability and Quality information. Functional and Technical Selection Guides are also in-

cluded to help you select the appropriate part for your application.

New Motorola communications devices are being introduced continually. For the latest re-
leases, additional technical information, and pricing, please contact your nearest Motorola
Semiconductor Sales Office or authorized distributor. A complete listing of sales offices and

authorized distributors is included at the back of this book.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes
no warranty, representation or guarantee regarding the suitability of its products for any particular purpose,
nor does Motorola assume any liability arising out of the application or use of any product or circuit, and specifi-
cally disclaims any and all liability, including without limitation consequential or incidental damages. “Typical”
parameters can and do vary in different applications. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts. Motorola does not convey any
license under its patent rights nor the rights of others. Motorola products are not designed, intended, or autho-
rized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the Motorola product could
create a situation where personalinjury or death may occur. Should Buyer purchase or use Motorola products
forany such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers,
employees, subsidiaries, affiliates, and distributors harmiess against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that Motorola was
negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of

Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

© Motorola, Inc. 1995
Previous Edition © 1993

“All Rights Reserved” Printed in U.S.A.



3 Ways To Receive
Motorola Semiconductor Technical Information

Literature Distribution Centers

Printed literature can be obtained from the Literature Distribution Centers upon request. For those
items that incur a cost, the U.S. Literature Distribution Center will-accept Master Card and Visa.

How to reach us:
USA/EUROPE: Motorola Literature Distribution; P.O. Box 20912;
Phoenix, Arizona 85036
Phone: 1-800—441-2447 or 602—-303-5454

JAPAN: Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, Toshikatsu Otsuki,
6F Seibu-Butsuryu—Center, 3—14—2 Tatsumi Koto—Ku, Tokyo 135, Japan
Phone: 03-3521-8315

HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park, 51 Ting
Kok Road, Tai Po, N.T., Hong Kong
Phone: 852-26629298

Mfax™ — Touch-Tone Fax

Mfax offers access to over 30,000 Motorola documents for faxing to customers worldwide. With
menus and voice instruction, customers can request the documents needed, using their own
touch-tone telephones from any location, 7 days a week and 24 hours a day. A number of features
are offered within the Mfax system — including product data sheets, application notes, engineer-
ing bulletins, article reprints, selector guides, Literature Order Forms, Technical Training Informa-
tion, and HOT DOCS (4—digit code identifiers for currently referenced promotional or advertising
material).

A fax of complete, easy-to—use instructions can be obtained with a first-time phone call
into the system, entering your FAX number and then pressing 1.

How to reach us:
Mfax: RMFAX0@email.sps.mot.com — TOUCH-TONE 602-244-6609
or via the http:/Design—-NET.com home page, select the Mfax Icon.

Motorola SPS World Marketing Internet Server

Motorola SPS’s Electronic Data Delivery organization has set up a World Wide Web Server to
deliver Motorola SPS’s technical data to the global Internet community. Technical data such as the
complete Master Selection Guide along with the OEM North American price book are available on
the Internet server with full search capabilities. Other data on the server includes abstracts of data
books, application notes, selector guides, and textbooks. All have easy text search capability.
Ordering literature from the Literature Distribution Center is available on-line. Other features of
Motorola SPS'’s Internet server include the availability of a searchable press release database,
technical training information with on—line registration capabilities, complete on-line access to the
Mfax system for ordering faxes, an on-line technical support form to send technical questions and
receive answers through e—mail, information on product groups, full search capabilities of device
models, a listing of the domestic and international sales offices, and direct links to other Motorola
world wide web servers. For more information on Motorola SPS’s Internet server you can request
BR1307/D from Mfax or LDC.

How to reach us:
After accessing the Internet, use the following URL:
http://Design—NET.com

All brand names and product names appearing in this document are registered trademarks
of their respective holders.
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Functional Selection Guide

This selection guide includes all Motorola devices characterized in this book, as well as other devices also used in commu-
nications applications, but associated with other product families. This guide references the page numbers for devices that ap-
pear in this book, or the appropriate reference document for the devices that do not appear in this book. The reference
documents include the following:

Document No. Title

DL110/D Volume 1 and 2, RF Device Data

DL111/D Bipolar Power Transistor Data

DL118/D Optoelectronics Device Data

DL122/D MECL Data

DL126/D Small-Signal Transistors, FETs, and Diodes
DL128/D Linear/Interface ICs Device Data

DL150/D TVS/Zener Device Data

SG73/D Master Selection Guide

SG96/D Linear/Interface ICs Selector Guide and Cross Reference
SG169/D MOS Digital-Analog |C Quarterly Update
BR... Brochures

DSP ... Individual Device Data Sheets

MC ... Individual Device Data Sheets

AMPLIFIERS/COMPARATORS/REGULATORS

Device No. Function Page No. or Reference
MC33102 Dual Sleep—Mode Operational Amplifier ................. ... ... ...... MC33102/D

MC33129 High Performance Current Mode Controller ............................ 2-537

MC33171 Low Power, Single Supply Operational Amplifier ........................ MC33171/D

MC33178 High Output Current, Low Power, Low Noise Operational Amplifiers ....... MC33178/D

MC33179 High Output Current, Low Power, Low Noise Operational Amplifiers ....... MC33178/D

MC33201 Rail-To—Rail Operational Amplifier .......... .. ... ... ... ... ....... MC33201/D

MC33304 Rail-To—Rail, Sleepmode Two—State Operational Amplifier .......... ... .. MC33304/D

MC34119 Low Power Audio Amplifier .......... . . . . 2-536

MC34129 High Performance Current Mode Controller ............................ 2-537

ANALOG TELEPHONE

Device No. Function Page No. or Reference
MC34010 Electronic Telephone Circuit .............. .. . i 2-416
MC34012-1 Telephone Tone RiNger . ........ ... . i 2-440
MC34012-2 Telephone Tone RiNger . ... it 2-440
MC34012-3 Telephone Tone Ringer .............. i 2-440
MC34014 Telephone Speech Network with Dialer Interface . ....................... 2-448
MC34016 Cordless Universal Telephone Interface ............................... 2-465
MC34017 Telephone Tone Ringer . ... ... 2-478
MC34114 Telephone Speech Network with Dialer Interface . ....................... 2-497
MC145436A Low—Power Dual Tone Multiple Frequency (DTMF) Decoder ............. 2-982
TCA3385 Telephone Ring Signal Converter ................... ..., 2-1264
TCA3388 Speech Circuit .. ... .. 2-1272

DATA COMMUNICATION DEVICES

Device No. Function Page No. or Reference
MC145488 Dual Data Link Controller (DDLC) (ISDN LAPD/LAPB) .................. 2-1090
MC68681 Universal Asynchronous Receiver/Transmitter .......................... MC68681/D

DIGITAL-TO-ANALOG CONVERTERS

Device No. Function Page No. or Reference
MC144110 6-Bit D/A Converter with Serial Interface ............ ... ... .. .. .. ... 2-565
MC144111 6-Bit D/A Converter with Serial Interface ......... ... ... ... ... .. ... 2-565
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DIGITAL SIGNAL PROCESSING

Device No.
DSP56ADC16
DSP56000
DSP56001
DSP56002
DSP56156
DSP56200

DMA CONTROLLERS

Device No.

MC68440
MC68450

EVALUATION KITS

Device No.
LK45162EVB
LK45165EVB
MC145190EVK
MC145191EVK
MC145192EVK
MC145200EVK
MC145201EVK
MC145202EVK
MC145460EVK
MC145536EVK
MC145537EVK
MC145572EVK

Function

Analog—to-Digital Converter ................ ... ... ... .. ... ..
24~bit Digital Signal Processor ........................... ... ...
24-bit Digital Signal Processor .............. .o
24-bit Digital Signal Processor .............. .. ... oo i
16-bit Digital Signal Processor ........... .. ... ...
Cascadable Adaptive Finite Impulse Response Digital Filter ............

Function

Dual DMAC ......... R
DMA Controller (DMAC) .. .. oo e e

Function

Universal Programmable Dual PLL Demonstration Board ..............
Low-Voltage Universal Programmable Dual PLL Demonstration Board . ...
1.1 GHz PLL Frequency Synthesizer Evaluation Kit ...................
1.1 GHz PLL Frequency Synthesizer Evaluation Kit ...................
2.0 GHz PLL Frequency Synthesizer Evaluation Kit ...................
1.1 GHz PLL Frequency Synthesizer Evaluation Kit ................. ..
1.1 GHz PLL Frequency Synthesizer Evaluation Kit ...................
2.0 GHz PLL Frequency Synthesizer Evaluation Kit ...................
Calling Line ID (CLID) Receiver Evaluation Kit ........................
Codec—Filter/ADPCM Transcoder Evaluation Kit ......................
MC145540 ADPCM Codec Evaluation Kit . ...........................
ISDN U-Interface Transceiver Il Evaluation Kit .......................

FIBER DISTRIBUTED DATA INTERFACE (FDDI)

Device No.
MC68836
MC68837
MC68838
MC68839
MC68840

Function

FDDI Clock Generator .......... ...t
Elasticity Buffer and Link Manager ............ ... .. ... ..ot
Media Access Controller ............. ... ... ... . ... i
FDDI System Interface .......... .. ... ... i
Integrated FDDI ... ...

INTEGRATED PROCESSORS

Device No.
MC68LC302
MC68PM302
MC68EN302
MC68MH360
MPC860ADI-PC

Function

Integrated Multiprotocol Processor .................... [
Integrated Multiprotocol Processor ............... ... ...l
Integrated Multiprotocol Processor .................. .. ...
Quad Integrated Communication Controller (QUICC) ..................
IFKitfor IBM=PC ... ... . .

INTEGRATED SERVICES DIGITAL NETWORK (ISDN)

Page No. or Reference
DSP56ADC16/D
DSP56000/D
DSP56001/D
DSP56002/D
DSP56156/D
DSP56200/D

Page No. or Reference

MC68440/D
MC68450/D

Page No. or Reference
3-3
3-5
3-7
3-7
3-16
3-7
3-7
3-16
3-17
3-19
3-21
3-21

Page No. or Reference
MC68800/D
MC68800/D
MC68800/D
MC68800/D
MC68840UMAD/AD

Page No. or Reference
MC68LC302RM/AD
MC68PM302RM/AD
MC68EN302/D
MC68MH360RM/AD
MPC860/D

Device No. Function Page No. or Reference
MC145472 ISDN (2B1Q) U-Interface Transceiver . ......... ... ..o, 2-1019
MC1454L.C72 ISDN (2B1Q) U-Interface Transceiver . .............................. 2-1019
MC145474 ISDN S/T—Interface Transceiver .......... ..., 2-1045
MC145475 ISDN S/T-Interface Transceiver . ..., 2-1045
MC145572 ISDN U—Interface Transceiver Il . ......... ... o .. 2-1173
MC145574 ISDN S/T—Interface Transceiver |l ............. .. .. ... ... ... .. 2-1195
INTERFACE
Device No. Function Page No. or Reference
MC14C88B ‘Quad Low Power Line DIVl . ... ... oo MC14C88B/D
MC14C89B Quad Low Power Line Receivers ..., MC14C89B/D
MC1488 Quad MDTL Line Driver .. ... ... ot MC1488/D
FUNCTIONAL SELECTION GUIDE MOTOROLA
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INTERFACE (CONTINUED)

Device No. Function Page No. or Reference
MC1489 Quad MDTL Line Receivers .......... ... ... ... . i MC1489/D
MC26C31 Quad EIA-422-A Line Driver ...............ciiiiiiiiiiii 2-3
MC26C32 Quad EIA-422—-A Line Receiver .......... ... ... .ot 2-6
MC34C86 Quad EIA-422-A Line Receiver ........... ... ... ..., 2-79
MC34C87 Quad EIA—422-A Line Driver ....... ... . .. ... ... . i 2-82
MC145403 Drivers/Receivers (3/5) ... ..o 2-927
MC145404 Drivers/Receivers (4/4) ... ... 2-927
MC145405 Drivers/Receivers (5/3) ... ... 2-927
MC145406 EIA-232-E/V.28 Driver/Receiver ..................coiiiiiiaiiano. . 2-933
MC145407 5-Volt Only Driver/Receiver . .......... ... ... ... ... .. 2-942
MC145408 Drivers/Receivers (5/5) . ...... ...t 2-927
MC145583 3.3 Volt to 5 Volt EIA-232—E V.28 Driver/Receiver ...................... 2-1217
MC145705 5 V Only Driver/Receiver w/Integrated Standby Mode (2-Driver/3—Receiver) 2-1223
MC145706 5 V Only Driver/Receiver w/Integrated Standby Mode (3—Driver/2—Receiver) 2-1223
MC145707 5V Only Driver/Receiver w/Integrated Standby Mode (3—Driver/3—Receiver) 2-1223
MODEMS
Device No. Function Page No. or Reference
MC145442 Single Chip 300-Baud Modem (CCITT V.21) ............... ... 2-988
MC145443 Single Chip 300-Baud Modem (Bell 103) .............................. 2-988
MC145444 Single Chip 300-Baud Modem with DTMF Generator (CCITT V.21) ....... 2-998
MC145446A Single Chip 300-Baud Modem .......... ... .. ... i i 2-1008
MC145447 Calling Line ID (CLID) Receiver with Ring Detector ..................... 2-1009

NETWORK DEVICES

Device No. Function Page No. or Reference
MC68184 Broadband Interface Controller ............... .. ... . . . i MC68184/D

MC68185 Twisted Pair Modem . ... MC68185/D

MC68194 Carrierband Modem .. ... Order via Mfax
MC68195 LocalTalk Adaptor ... ...t MC68195/D

MC68605 X.25 Protocol Controller ........... . BR272/D

MC68606 Multi-Link LAPD Controller CCITT Q.920/Q.921 .. ...........ccoiien.. BR520/D

MC68824 Token Bus Controller . ... ... ... MC58824UM/AD

PHASE-LOCKED LOOP (PLL) FREQUENCY SYNTHESIZERS

Device No. Function Page No. or Reference
MC145106 PLL Frequency Synthesizer........... ... ... ... i i, 2-589
MC145145-2 4-Bit Data Bus Input PLL Frequency Synthesizer ....................... 2-596
MC145146-2 4-Bit Data Bus Input PLL Frequency Synthesizer ....................... 2-607
MC145149 Dual PLL Frequency Synthesizer ................. ... ... 2-618
MC145151-2 Parallel-Input PLL Frequency Synthesizer (Single-Modulus Prescalers) ... 2-628
MC145152-2 Parallel-Input PLL Frequency Synthesizer (Dual-Modulus Prescalers) .... 2-628
MC145155-2 Serial-Input PLL Frequency Synthesizer (Single-Modulus Prescalers) .... 2-628
MC145156-2 Serial-Input PLL Frequency Synthesizer (Dual-Modulus Prescalers) ... ... 2-628
MC145157-2 Serial-Input PLL Frequency Synthesizer (Single-Modulus Prescalers) .... 2-628
MC145158-2 Serial-Input PLL Frequency Synthesizer (Dual-Modulus Prescalers) ... ... 2-628
MC145159-1 Serial-Input PLL Frequency Synthesizer with Analog Phase Detector . .... 2-659
MC145162 60 MHz Universal Programmable Dual PLL Frequency Synthesizer ....... 2-668
MC145162-1 85 MHz Universal Programmable Dual PLL Frequency Synthesizer ....... 2-668
MC145165 Low~Voltage 60 MHz Universal Programmable Dual PLL Frequency

SYNtheSIZEer . ... 2-690
MC145166 4-Bit Parallel Dual PLL for 46/49 MHz Cordless Telephones ............. 2-712
MC145167 Serial-Input Dual PLL for 46/49 MHz Cordless Telephones ............... 2-712
MC145168 4-Bit Input Dual PLL for 46/49 MHz Cordless Telephones ................ 2-721
MC145169 Serial-Input Dual PLL for 46/49 MHz Cordless Telephones . .............. 2-721
MC145170 PLL Frequency Synthesizer with Serial Interface (160 MHz) .............. 2-730
MC145170-1 PLL Frequency Synthesizer with Serial Interface (160 MHz) .............. 2-748
MC145173 Dual Band PLL Frequency Synthesizer ................................ 2-772
MC145190 1.1 GHz PLL Frequency Synthesizer (30/130 MHz) ..................... 2-802

MOTOROLA FUNCTIONAL SELECTION GUIDE
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PHASE-LOCKED LOOP (PLL) FREQUENCY SYNTHESIZERS (CONTINUED)

Device No. Function Page No. or Reference
MC145191 1.1 GHz PLL Frequency Synthesizer ........... ..o 2-802
MC145192 Low Voltage 1.1 GHz PLL Frequency Synthesizer ...................... 2-824
MC145200 2.0 GHz PLL Frequency Synthesizer ........................ ... ...... 2-846
MC145201 2.0 GHz PLL Frequency Synthesizer .................................. 2-846
MC145202 Low-Voltage 2.0 GHz PLL Frequency Synthesizer ...................... 2-867
MC145220 Dual 1.1 GHz PLL Frequency Synthesizer ............................. 2-889
REMOTE CONTROL FUNCTIONS
Device No. Function Page No. or Reference
MC14469 Addressable Asynchronous Receiver/Transmitter . ...................... 2-241
MC14489 Multi-Character LED Display .............oouiiiiiiiiiiiiiiinnnieann. 2-249
MC14497 PCM Remote Control Transmitter ..................................... 2-268
MC14499 7-Segment LED Display Decoder/Driver with Serial Interface ............ 2-274
MC44107 IR Remote Control Transmitter ................. ... ...oiiiin. 2-557
MC145026 Encoder...........0......... P e 2-571
MC145027 Decoder ... . 2-571
MC145028 Decoder ... 2-571
MC145750 QPSK ENCOdEr . ... 2-1230
SC41343 U ENCOdEr . L e 2-571
SC41344 L UENCOGET . e 2-571
RF COMMUNICATIONS
Device No. Function Page No. or Reference
MC2833 Low Power FM Transmitter System ......... ... ... ... .. ... ... 2-9
MC3356 Wideband FSK Receiver ......... ... ... it 2-16
MC3357 Low Power FMIF .o 2-22
MC3359 High Gain Low Power FMIIF ... ... ... ... .. .. .. . i 2-26
MC3361C Low Power FMIF ... . 2-32
MC3362 Low Power Dual Conversion FM Receiver ............................. 2-38
MC3363 Low Power Dual Conversion FM Receiver ............................. 2-46
MC3371 Low Power Narrowband FM IF ... ... ... ... ... .. ... . ... 2-54
MC3372 Low Power Narrowband FM IF ............. ... ... .. ... .. ...t 2-54
MC3374 Low Voltage Single Conversion FM Receiver ........................... 2-71
MC13055 Wideband FSK Receiver ......... ... ..o, 2-104
MC13109 Universal Cordless Telephone SubsystemIC ........................... 2-111
MC13110 Universal Cordless Telephone Subsystem IC with Scrambler ............. 2-149
MC13135 Dual Conversion Narrowband FM Receiver ............................ 2-166
MC13136 Dual Conversion Narrowband FM Receiver ............................ 2-166
MC13141 Low Power DC — 1.8 GHz LNAandMixer ............................. 2-178
MC13142 Low Power DC — 1.8 GHz LNA, Mixerand VCO . ...................... 2-180
MC13143 Ultra Low Power DC — 2.4 GHz Linear Mixer .......................... 2-182
MC13150 Narrowband FM Coilless Detector IF Subsystem ....................... 2-184
MC13155 Wideband FSK RECEIVEr ... ..ot 2-186
MC13156 Wideband FM IF System ......... ... .o 2-201
MC13158 Wideband FM IF Subsystem ... 2-220
MC13173 Infrared Integrated Transceiver IC ........... ... ... ... ... ... ... MC13173/D
MC13175 UHF FM/AM Transmitter ... MC13175/D
MC13176 UHF FM/AM Transmitter ........... ... . i MC13175/D
MRFIC2001 900 MHz Downconverter LNA/Mixer ............ . .o, MRFIC2001/D
MRF1C2002 900 MHz Transmit Mixer .......... ... ..o MRFI1C2002/D
MRFIC2003 900 MHz GaAs Antenna Switch .......... ... ... i MRFIC2003/D
MRFIC2004 900 MHz Driverand Ramp .. ... MRFIC2004/D
MRFIC2006 900 MHz Two Stage Power Amplifier ............... ... .. ... oo MRFIC2006/D
SPEAKERPHONES
Device No. Function Page No. or Reference
MC33218A Voice Switched Speakerphone with Microprocessor Interface . ............. 2-363
MC33219A Voice Switched Speakerphone ............. ... . ... 0 o 2-390
MC34018 Voice Switched Speakerphone Circuit ........... ... .o it 2-483
MC34118 Voice Switched Speakerphone Circuit . .......... ... ... .o i 2-516
FUNCTIONAL SELECTION GUIDE MOTOROLA
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SPEECH NETWORKS

MC34216

MC145421
MC145422
MC145425
MC145426

Programmable Telephone Line Interface Circuit with Loudspeaker Amplifier 2-552

Universal Digital Loop Transceiver Il (UDLT ) ...... ... .ot 2-949
Universal Digital Loop Transceiver (UDLT) ...t 2-963
Universal Digital Loop Transceiver Il (UDLT ) ............. ... ..., 2-949
Universal Digital Loop Transceiver (UDLT) ....................... .. ... 2-963

SUBSCRIBER LOOP INTERFACE CIRCUITS (SLICS)

Device No.

MC33120
MC33121

VOICE CODING

Device No.
MC3418
MC33110
MC33111
MC34115
MC145402
MC145480
MC145481
MC 145500
MC145501
MC145502
MC145503
MC145505
MC145532
MC145540
MC14LC5540
MC145541
MC145554
MC145557
MC145564
MC145567

OTHER FUNCTIONS

Device No.
MC68HC68T1
MJD243
MJD253
MPS6717
4N35/36/37

Function Page No. or Reference
Subscriber Loop Interface Circuit ... 2-303

Low Voltage Subscriber Loop Interface Circuit .......................... 2-333

Function Page No. or Reference
CVSD Modulator/Demodulator (4-Bit Algorithm) ........................ 2-85

Low-Voltage Compander ............. ... ... ... i 2-280

Low—Voltage Compander .......... ...ttt 2-292

CVSD Modulator/Demodulators ............. ... ... .. .. i 2-515

Serial 13-Bit Linear Codec (A/Dand D/A) ......... ... ..o .. 2-914

5V PCM Codec—Filter ...... ... i 2-1067
3VPCMCodec—Filter ........ ... .. o 2-1081

Codec—Filter (Mono—Circuit; 16—Pin) ........ .. . ... ... . . .. .. 2-1101

Codec-Filter (Mono—Circuit; 18-Pin) ........ ... . .. ... ... .. ... ... 2-1101

Codec—Filter (Mono—Circuit; 22-Pin) ........ ... .. ... ... ... .. ... 2-1101

Codec—Filter (Mono—Circuit; 16-Pin) ............ .. ... ... ... ....... 2-1101

Codec—Filter (Mono—Circuit; 16-Pin) .................................. 2-1101

ADPCM Transcoder ... ... ... 2-1124

ADPCM COEC ...ttt 2-1139

ADPCM COUEC ..\ttt ittt e e e e e e e e 2-1140

ADPCM COEC ...ttt et e 2-1156

PCM Codec—Filter (16—Pin) .. ... 2-1157

PCM Codec—Filter (16—Pin) .......... . . e 2-1157

PCM Codec—Filter (20—Pin) ...t 2-1157

PCM Codec—Filter (20-Pin) ...... ... i 2-1157

Function Page No. or Reference
Real Time Clock with RAM plus Serial Interface ........................ 2-1240

4—A Silicon Power Transistor . .. ... MJD243/D

4—A Silicon Power Transistor . ... ...t MJD243/D

NPN One Watt Amplifier Transistors ...............ccciiiiiinn.. MPS6717/D
OPtoiSOlAtOrs . ...\ 4N35/D

NOT RECOMMENDED FOR NEW DESIGN

The following devices are Not Recommended For New Design. Replacement parts are listed if available.

Device No. Function Replacement Part
MC14411 Bit Rate Generator
MC142103 Encoder
MC145030 Encoder/Decoder
MC145031 Encoder
MC145032 Decoder
MC145033 Encoder/Decoder
MC145034 Encoder
MC145035 Decoder
MC145160 4-Bit Parallel Dual PLL for 46/49 MHz Cordless Telephones
MC145161 Dual PLL for 30/39 MHz Cordless Telephones
MC145411 Bit Rate Generator
MC145414 Dual Tunable Low—Pass Sampled Filter
MC145428 Data Set Interface
MC145412 Pulse/Tone Repertory Dialer
MOTOROLA FUNCTIONAL SELECTION GUIDE
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NOT RECOMMENDED FOR NEW DESIGN (CONTINUED)

Device No.
MC145413
MC145416
MC145436
MC145540
MC145512

MC14LC5494EVK

DISCONTINUED

The following devices are Discontinued. Replacement parts are listed if available.

Device No.
MC14400
MC14401
MC14402
MC14403
MC14405
MC14413-1, -2
MC14414—1, -2
MC142100
MC143403
MC143404
MC145100
MC145418
MC145419
MC145433
MC145439
MC145440
MC145441
MC145445
MC145542
MC145610

CANCELLED

Function
Pulse/Tone Repertory Dialer

Tone/Pulse Dialer with 10 Number Memory Plus 3 Emergency Numbers
Dual Tone Multiple Frequency (DTMF) Decoder .................
ADPCM COdEC .. .ttt

Pulse/Tone Repertory Dialer
ISDN U-Interface Transceiver Evaluation Kit

Function

Single—Chip Codec—Filter (Mono—Circuit)
Single—Chip Codec—Filter (Mono—Circuit)
Single—Chip Codec—Filter (Mono—Circuit)
Single—Chip Codec—Filter (Mono—Circuit)
Single—~Chip Codec—Filter (Mono-Circuit)
PCM Band-Pass/Low—Pass Filter

PCM Dual Low—Pass Filter

4 x 4 Crosspoint Switch with Control Memory
Quad Line Driver

Quad Line Driver

4 x 4 Crosspoint Switch with Control Memory
80 kbps Digital Loop Transceiver (Master)

80 kbps Digital Loop Transceiver (Slave)
Tunable Notch/Band-Pass Filter
Encoder/Decoder

300 Baud Modem Filter (Bell 103)

300 Baud Modem Filter (CCITT V.21)

300 Baud Modem (Bell 103/CCITT V.21)

CT2 Speechand Framing IC .................cooiuiiiiiaa.... '

Pulse Tone Dialer with Last Number Redial

The following devices are Cancelled. Replacement parts are listed if available.

Device No.
MC145415
MC145429
MC145432
MC145611

Function

Dual Tunable Linear Phase Low—Pass Sampled Data Filter
Teleset Audio Interface Circuit (TAIC)

2600 Hz Signaling Filter .

PCM 8—Channel Conference Circuit

Replacement Part

MC145436A
MC14LC5540

Replacement Part

MC14LC5542

Replacement Part

FUNCTIONAL SELECTION GUIDE
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Technical Selection Guide

This selection guide includes all Motorola devices characterized in this book, as well as other devices that can be found in
Linear/Interface ICs Device Data (DL128/D).

RF COMMUNICATIONS

AM and Wideband FM Transmitters
o . | MaxRF I Max | Data

input ‘Mod. Rate ‘ Suffix/
< Freq. Freq. | (Baud) . Notes Case | /Page
MC13173 10.7 MHz — 200 kb | Includes Single Frequency FTB/873 | DL128

PLL for Tx Carrier and Rx LQ.

MC13175 | 2-5V | 40mA 8.0 500 MHz 5 MHz 10M [ AM/FM Transmitter; Single Frequency P/648 DL128
dBm PLL, fouT =8 x fREF D/751B

MC13176 | 2-5V | 40mA 8.0 1 GHz 5 MHz 10 M | AM/FM Transmitter; Single Frequency P/648 DL128
dBm PLL, foyt =32 x fREF D/751B

CT-1 Subsystem ICs

. ‘ . Suffix/
Notes . Case Page

ice :
MC13109 | Integrates many functions required for cordless telephone: dual conversion FM receiver with RSSI, FTA/932 [ 2-111
detector, compander, dual programmable PLL, and low battery detect. FB/848B

MC13110 [ Integrates many functions required for cordless telephone into a single integrated circuit: dual conversion | FB/848B | 2-149
FM receiver, scrambler, detector, RSSI, compander, dual programmable PLL, and low battery detect.

RF/Mixers
. . : Suffix/
o - Notes . " ; | Case: Page
MC13141 [ Low drain current (7.5 mA/14 mA), IIP3 — 5 dBm LNA, + 20 dBm Mixer w/linearity control, Ton/off D/751 2-178
MC13142 < 1 ps, VCO buffer to drive prescaler. VCO has emitter, base, collector pinned out. D/751B 2180
MC13143 2-182
Single Conversion Receivers
. - Suffix
. . Notes - ‘ T | Case Page
MC13150 | Linear coilless detector, 2.3 to 6.0 Vdc, < 2.0 mA, 0 dBm |IP3, Adjustable demodulator bandwidth. FTB/873 | 2-184
MC13158 | 1.8 t0 6.0 Vdc, > 600 kHz detector bandwidth, data slicer w/special off function, > 80 dB RSSI, FTB/873 | 2-220
low power consumption in active/standby modes.

Wideband Single Conversion Receivers
SINAD o ‘ Data

 Sensitivity e e Suffi/
(Typ) | Mute | RSS! | (Baud) . Case Page.
MC3356 |[3-9V | 25 mA 30 pv 200 10.7 Yes Yes 50k Includes squelch and data P/738 2-16
MHz MHz shaper DW/751D
MC13156 [2-7V | 3mA 2uV 500 214 No Yes iM CT-2 FM demodulator DW/751E | 2-201
MHz MHz split IF
MOTOROLA TECHNICAL SELECTION GUIDE
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RF COMMUNICATIONS (continued)

Wideband IFs

MC13055 25 mA 40 MHz Wideband, includes data

shaper D/751B
MC13155 | 3-6V [ 10mA 100 pv 250 MHz No Yes 10M | Video speed D/751B | 2-186

Narrowband FM Transmitters

-30dBmto X FM Transmitter — Includes two
+10 dBm frequency multiplier/amplifier
transistors

evic

MC3357 455 kHz Ceramic Quad P/648 2-22
Detector/Resonator
MC3359 |4-9V | 7mA 2uv 45MHz | 455kHz | Yes No > 4.8k | Scan Output Option P/707 2-26
DW/751D
MC3361C | 2-8V | 6mA 2uV 60 MHz | 455 kHz | Yes No > 4.8k | Lowest Cost Receiver P/648 2-32
D/751B
MC3371 2-8V [ 6mA 2uv 60 MHz | 455kHz | Yes No >4.8k |RSSI P/648 2-54
D/751B
MC3372 | 2-8V | 6mA 2V 60 MHz | 455kHz | Yes No | >4.8k | RSSI, Ceramic Quad P/648 DL128
Detector/Resonator D/751B
MC3374 1-5V | 1mA 1pv 751MHz 455 kHz | Yes No > 4.8k |1 Cell Operation DW/751F | 2-71

Narrowband Dual Conversion Receivers

MC3362 Includes buffered | DW/751E
VCO output
MC3363 10.7 455 Yes Yes | >4.8k |Includes RF DW/751F | 2-46
MHz | kHz Preamp and Mute
MC13135 [ 2—-7V | 4 mA 1pv 180 10.7 455 No Yes > 4.8k | Voltage buffered DW/751E | 2-166
MHz MHz kHz RSSI, LC Quad
Detector
MC13136 | 2-7V | 4mA 1uv 180 10.7 | 455 No Yes | >4.8k | Voltage buffered DW/751E | 2-166
MHz MHz | kHz i RSSI, Ceramic
Quad Detector
TECHNICAL SELECTION GUIDE MOTOROLA
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LOW-POWER OPERATIONAL AMPLIFIER

sR [ eBW [ Vio | g [ipmA [ ise | e Temp
Vips MHz mV. A {(Max/-:|*mA: |'nVWHz | "~ Range Suffix/
Device (Typ) (Typ) | (Max) |+ (Max) | :amp) | (Typ) | (Typ) °C Notes Case Page
2 ..—_l—._L A
MC33102 — 40to 85 | Dual P/626 DL128
(Awake) 1.0 4.0 2.0 500 nA — 6.0 50 D/751
(Sleep) 0.1 0.3 2.0 50 nA — 6.0 25
MC33171 2.1 — 4.5 0.1 — — — —40to 85 | Low Power, P/626 DL128
Single Supply D/751
MC33178 2.0 5.0 3.0 0.5 0.7 80 7.5 — 40 to 85 | Dual/Quad P/626 DL128
MC33179
MC33201 1.0 2.2 6.0 200 nA — — — —40t0 85 |[LowV P/626 DL128
Rail-to—Rail D/751
MC33304 1.0 3.0 13.0 |250nA — _ — —40to 85 | Rail-to—Rail, P/646 DL128
Sleepmode D/751A
Two-State Op
Amp
REMOTE CONTROL
Maximum
Number of Number
Address of Address Number of
Function . Lines Codes Data Bits Operation Device Suffix/Case | Page
Addressable 7 128 7/8 Full Duplex MC14469 P/711, 2-241
VART FN/777
Transmitter 0 0 6 Simplex MC14497 P/707 2-268
Transmitter 0 0 9 Simplex MC44107 P/738 2-557
Encoder Depends on Depends on Depends on Simplex MC145026 P/648 2-571
Decoder(1) Decoder(1) Decoder(1) D/751B
Decoder 5 243 4 Simplex MC145027 P/648 2-571
DW/751G
9 19,683 0 MC145028
5 243 4 SC41343 P/648, 2-571
DW/751B
9 19,683 4 SC41344 P/648 2-571
(1)see MC145027, MC145028 '
DECODERS/DISPLAY DRIVERS
i ' Display :
& _ | Drive Capability | On-Chip | Control ' | Segment Drive S ;
Display Type Input Formatf Per Package Latch Inputs Cirrent Device | | Suffix/Case | Page
LED —1/5Mux | Serial Binary 5 Characters + Yes Blank, Dim 0to35mA MC14489 P/738, 2-249
Decimals or 25 (Peak) DW/751D
Lamps Adjustable
Current Source
LED — 1/4 Mux Serial Binary 4 Digits + Yes — 50 mA (Peak) MC14499 P/707, 2-274
Decimals DW/751D
MOTOROLA TECHNICAL SELECTION GUIDE
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SWITCH MODE CONTROLLER
: i e §Max|mumt L

© Minimum

Operating . !
Voltage Range Qperatmg Reference i L
) A0 Mode |« (V) Device | = [
1000 42t012 Current 1.25 +2.0% MC34129 0to+70
(Totem Pole MOSFET D/751A

Driver Output
) pub MC33129 —40to+85 P/646 2-537

D/751A

DIGITAL—TO—ANALOG CONVERTERS

_Number of
f : e e % e _Analog : -
Function | Format | Resolution | = Channels Other Features

Serial Emitter—Follower Outputs MC144110 P/707,
DW/751D
MC144111 P/646, 2-565
DW/751G

EIA—232/562N 28 DRIVERSIRECEIVERS

: Power . S s T St
: Supplies (V) | | Featn .| Device | .. Package P
— 4 +5.0 EIA-232/EIA-562 V.28 MC14C89B P/646, D/751A DL128 \
— 4 +5.0 EIA-232/V.28 MC1489 P/646, D/751A DL128
4 — +7.0to+ 12 EIA-232/EIA-562 V.28 MC14C88B P/646, D/751A DL128
4 — +9.0tox12 EIA-232/V.28 MC1488 P/646, D/751A DL128
3 5 +5.0to+12 EIA-232/V.28 MC145403 P/738 2-927
4 4 MC145404 DW/751D
5 3 MC145405
3 3 MC145406 P/648, DW/751G, 2-933
SD/940B
3 3 +5.0 EIA-232/V.28; Charge Pump MC145407 P/738, DW/751D 2-942
5 5 +5.0to+12 EIA-232/V.28 MC145408 P/724, DW/751E 2-927
3 5 +3.3t0+5.0 EIA-232/V.28; Onboard Ring MC145583 SD/940J 2~
Monitor Circuit; Charge Pump 1217
Power Down
2 3 +5.0 EIA-232/V.28; Charge Pump, MC145705 P/738 2-
Power Down DW/751D 1223
3 2 MC145706
3 3 MC145707 P/724, DW/751E
TECHNICAL SELECTION GUIDE MOTOROLA
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ElIA-422 DRIVERS/RECEIVERS

Power : Suffix/
Drivers Receivers| Supplies (V) . . Features Device Package Page
4 — +5.0 Pin compatible with AM26L.S31. Enable and MC26C31 P/648, D/751B 2-3
disable common to all four drivers. Typical ESD
protection of 2 kV.
— 4 +5.0 Pin compatible with AM26LS32. Enable and MC26C32 P/648, D/751B 2-6
disable common to all four receivers. Typical ESD
protection of 2 kV.
— 4 +5.0 Pin compatible with MC3486. Typical ESD MC34C86 P/648, D/751B 2-79
protection of 2 kV.
4 — +5.0 Pin compatible with MC3487. Typical ESD MC34C87 P/648, D/751B 2-82
protection of 2 kV.
PHASE-LOCKED LOOP FREQUENCY SYNTHESIZERS
Nominal
Supply Supply ,
Frequency: |- Voltage Current Suffix/
(MH2) V) (mA) Phase Detector Standby | Interface Device Case Page
4@s5V 451012 6 @5V | Single-ended three—state No Parallel MC145106 P/707 2-589
DW/751D
15@5V 3.0t09.0 — Two single—ended three-state Serial MC145149* P/738 2-618
DW/751D
75 @5V | Analog MC145159-1 P/738 2-659
DW/751D
20 @5V 30t09.0 [ 75 @5V |[Single-ended three—state, No 4-Bit MC145145-2 P/707 2-596
double—ended DW/751D
MC145146-2 P/738 2-607
DW/751D
Parallel MC145151-2 P/710 2-628
DW/751F
Double—ended MC145152-2 P/710 2-628
DW/751F
Single—ended three—state, Serial MC145155-2 P/707 2-628
double-ended DW/751D
MC145156-2 P/707 2-628
DW/751D
MC145157-2 P/648 2-628
DW/751G
MC145158-2 P/648 2-628
DW/751G
60 @3V 25t055 | 3.0@ 3V [Two single-ended three-state Yes Serial MC145162* P/648 2-668
DW/751G
MC145162—1* P/648, 2-668
DW/751G
MC145165* P/648, 2-690
DW751B
Parallel MC145166* P/648 2-712
DW/751G
Serial MC145167* P/648 2-712
Parallel | MCiasiesr | DW/7S1G 555
Serial MC145169* 2-721
100@3V | 25t06.0 3.0 @ 3V | Single—ended three—state, No Serial MC145170 P/648 2-730
160 @5V 7.0 @5V |double—ended D/751B
MOTOROLA TECHNICAL SELECTION GUIDE
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PHASE-LOCKED LOOP FREQUENCY SYNTHESIZERS (continued)

i | Nominal: ;
| Supply: | Supply L
Voltage: | Current | ... - ) '
e R e B . | (Gese | Page
25t 55 TBD Single—ended three—state, Serial MC145170-1 P/648
180 @5V double—ended : D/751B
40/130 @ 45t 5.5 25 @5V | Single—ended three—state, Yes Serial MC145173 DW/751E | 2-772
5V Current source/sink
1100 @5V | 451055 7.0 @5V | Current source/sink, Yes Serial MC145190 F/751J 2-802
double—ended DT/948D
' MC145191 F/751J | 2-802
DT/948D
1100@ 3V | 27t05.0 |6.0@ 27V MC145192 F/7514 2-824
DT/948D
2000@5V | 451055 12 @ 5V | Current source/sink, MC145200 F/751J 2-846
double-ended DT/948D
2000@5V | 45t055 i2@5V MC145201 F/751J 2-846
DT/948D
2000@3V | 27t055 MC145202 F/751J 2-867
DT/948D
1100 @3V | 27t055 12 Two current source/sink, Yes Serial MC145220* F/803C 2-889
double—ended DT/948D
* Dual PLL.
TELECOM CIRCUITS

Audio Amplifiers

| Device
MC34119

w. _ Features o
400 mW, 8.0 to 100 Q, 2.0 to 16 V, differential outputs,
chip—disable input pin

Low Voltage Audio Amp

Complete Telephone Circuit

Bevige_
MC34010

 Suffix/Case

P/711 2-416
FN/777

Function " Featires

POTS circuit + MPU Dialing

Speech network, tone ringer, DC loop current interface, DTMF
dialer with serial port control

Companders

Basic Compander 2.7 to 7 V, no precision externals, 80 dB range, —40 to +85°C, MC33110 P/646 2-280
independent compressor and expander D/751A

Compander with features 3.0 to 7.0 V, no precision externals, 80 dB range, — 40 to MC33111 P/648 2-292
+ 85°C, independent compressor and expander, pass through DW/751B
and mute functions, two op amps

Dialers

- Function & ~ Features o e Ijéi?ige | suffixiCase
Dual Tone Multiple Frequency | Pin compatible with SSI204. Single + 5 V supply. Detects all MC145436A P/646 2-982
Receiver 16 tones. Provides guard time controls for improved speech DW/751G

immunity. Output in 4-bit hexadecimal code.

TECHNICAL SELECTION GUIDE MOTOROLA
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Integrated Services Digital Network (ISDN)

Function e Features : I Device Suffix/Case. |
Line Cards, NT1s, Pair Gain, ANSI T1.601 compliant, pin selectable LT or NT operation, MC145472 FE/847B
ISDN Compatible Bridge industry standard IDL interface, slave-slave timing mode,
Routers, ISDN Terminals control and status provided through four—wire serial control
port
500 mW die shrink version of the MC145472 MC14LC5472 FE/847B 2-1019
FU847
Network Termination (NT1), PC | Conforms to CCITT 1.430 and ANSI T1.605, pin selectable NT MC145474 L/736B 2-1045
Based and Standalone ISDN and TE modes, Interchip Digital Link (IDL), serial control port
Terminal Adaptors, ISDN (SCP), full multiframing capabilities, NT1 star mode, S/T and
Telephone, ISDN Video IDL loopbacks MC145475 DW/751D | 2-1045
Phones
Line Cards, NT1s, Pair Gain, Enhanced version of the MC14L.C5472, low power; 300 mW, MC145572 FN/777 2-1173
ISDN Compatible Bridge ANSI T1.601 compliant, pin selectable LT or NT operation, FE/824A
Routers, ISDN Terminals IDL and GCl interfaces, timeslot assigner, parallel or serial
control ports
Network Termination (NT1), PC | Conforms to CCITT 1.430 and ANSI T1.605, pin selectable NT MC145574 DW/751F 2-1195
Based and Standalone ISDN and TE modes, Interchip Digital Link (IDL), serial control port
Terminal Adaptors, ISDN (SCP), full multiframing capabilities, NT1 star mode, S/T and
Telephone, ISDN Video IDL loopbacks, backwards software compatible with the
Phones, PBX Applications, MC145474/75, low power consumption, general circuit
Combination Network interface (GCl), timeslot assigner, NT terminal mode,
Termination/Terminal Adaptor slave/slave mode
(NT1/TA)
Modems
[T Function Features Device | Suffix/Case Page
Single Chip 300 Baud Modem | CCITT V.21 compatible. Capable of driving — 9 dBm into MC145442 P/738 2-988
600 Q. Internal mid—supply generator. Uses color burst XTAL. DW/751D
Adjustable transmit level and CD delay timing.
Single Chip 300 Baud Modem | Bell 103 compatible. Capable of driving — 9 dBm into 600 Q. MC145443 P/738 2-988
Internal mid—supply generator. Uses color burst XTAL. DW/751D
Adjustable’transmit level and CD delay timing.
Single Chip 300 Baud Modem | CCITT V.21 compatible. Capable of driving 0 dBm into 600 Q. MC145444 H/804 2-998
Uses color burst XTAL. Adjustable transmit level and CD DW/751D
delay timing. On—chip DTMF generator and imprecise call
progress detection. 3—wire serial interface.
Multi-Function 300 Baud CCITT V.21 compatible. Capable of driving 0 dBm into 600 Q. | MC145446A FW/751M 2-1008
Modem Uses color burst XTAL. Adjustable transmit level and CD
delay timing. On—chip DTMF Transceiver and imprecise call
progress detection. 3—wire serial interface.
Adjust Box, Telephones, Fax Low—power mode, 3.5 V to 6.5 V operating range, MC145447 P/648 2-1009
Machines, Answering high—performance Bell 202/V.23 demodulator, on—chip ring DW/751G
Machines, Key Systems, detector, pin selectable oscillator frequencies: 3.68 MHz,
Transaction Terminals 3.58 MHz, or 455 kHz.
Subscriber Loop Interface Circuits (SLICs)
Function . . Features | Device | suffix/Case
Central Office, Remote All gains externally programmable, most BORSHT functions, MC33120 P/738 2-303
Terminals, PBX Applications current limit adjustable to 50 mA, 58 dB FN/776
Longitudinal Balance, —42 to —58 V
Central Office, Remote All gains externally programmable, most BORSHT functions, MC33121 P/738 2-333
Terminals, PBX Applications current limit adjustable to 50 mA, 58 dB FN/776
Longitudinal Balance, —21.6 to —42 V

MOTOROLA
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TELECOM CIRCUITS (continued)

Speakerphone Circuits

Function 1 Features o ice | Suffix/Case | Page
Complete Speakerphone with All level detection, attenuators, and switching controls, mike MC33218A P/724 2-363
MPU Interface amp, MPU interface for: volume control, mode selection, mike DW/751E
mute
Complete Basic Speakerphone | All level detection, attenuators, and switching controls for MC33219A P/724 2-390
basic half-duplex operation. Adjustable gain on mike amp DW/751E
and receive amp. Volume and mute control inputs. + 2.7 to
6.5 volt @ 3.2 mA
Complete Speakerphone with All level detection (2 pt.), attenuators, and switching controls, MC34018 P/710 2-483
Speaker Amplifier mike, and speaker amp DW/751F
Complete Speakerphone with All level detection (4 pt.), attenuators, and switching controls, MC34118 P/710 2-516
Hybrid, Filter mike amp with mute, hybrid, and filter DW/751F

Universal Digital Loop Transceivers

[—- Furiction Device | ' Features _Suffix/Case
Universal Digital Loop MC145421 Provides synchronous full duplex 160 kbps voice and data P/709, 2-949
Transceivers communication in a 2B+2D format for ISDN compatibility on a DW/751E
MC145425 | single twisted pair up to 1 km. Single 5 V power supply, 2-949
protocol independent.
Universal Digital Loop MC145422 Provides synchronous full duplex 80 kbps voice and data P/708, 2-963
Transceivers Il communication in a 1B+1D format on a single twisted pair up DW/751E
MC145426 | to 2 km. Single 5 V power supply, protocol independent. 2-963
Speech Networks
I . Function e " Features Device | Suffix/Case | Page
Basic Phone Line Interface Loop current interface, speech network, line length MC34014 P/707 2-448
compensation, speech/dialing modes, Bell system compliant. D/751D
Cordless Universal Telephone | For cordless telephone base for CT0, CT1, CT2, and DECT. MC34016 P738 2-465
Interface European DC masks, double wheatstone bridge sidetone DW/751D
circuit, SPI port for masks, AGC, hookswitch, and mute and
gain settings. Requires + 5 V and pP.
Basic Phone Line Interface Loop current interface, speech network, line length MC34114 P/707 2-497
compensation, speech/dialing modes, Bell system and foreign D/751D
countries.
European Speech Network, Line powered, European DC masks, DTMF and pilot tone MC34216 DW/751F 2-552
Programmable Speaker generator, listening—in mode with anti-howling. 2—wire bus to
Amplifier control masks, DTMF tones, speaker gain, pulse dialing,
mute, AGC. Requires uP.
European Speech Network Loop current interface, speech network, line length TCA3388 DP/738 2-1272
compensation, speech/dialing modes, programmable masks FP/751
for French, UK, low voltage, and PABX systems.
Tone Ringers
Function . Features v Suffix/Case
Adjustable Tone Ringer Single—ended output, meets FCC requirements, adjustable MC34012 P/626 2-440
REN, different warble rates -1,-2,-3 D/751
Adjustable Tone Ringer Differential output, meets FCC requirements, adjustable REN, MC34017 P/626 2-478
. different warble rates -1,-2,-3 D/751
Adjustable Tone Ringer Differential output, meets FCC requirements, adjustable REN, MC34217 P/626 2-362
different warble rates D/751
Ring Signal Converter Switching regulator to convert ringing voltage to regulated DC TCA3385 P/626 2-1264
output. Provides ring detect output FP/751
TECHNICAL SELECTION GUIDE MOTOROLA
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TELECOM CIRCUITS (continued)

Voice Coding

. = _ Features | Device |SuffixiCase | Page b
13-Bit Linear ADC and DAC 60 dB typ signal-to—distortion, serial data port, sample rate MC145402 L/620, 2-914
from 100 Hz to 16 Hz, + 5 V power supply. 2's complement DW/751G
data coding.
5V PCM Codec-Filter 23 mW typ power dissipation, Mu—/A-Law pin selectable MC145480 P/738, 2-1067
DW/751D,
SD/940C
3V PCM Codec-Filter 10 mW typ power dissipation, Mu-/A-Law pin selectable MC145481 P/738, 2-1089
DW/751D,
SD/940C
Dual Data Link Controller Two-channel ISDN LAPD controller with on—chip direct MC145488 FN/779 2-1090

memory access (DMA) controller. Two independent
full-duplex bit-oriented protocol controllers, and compatible
with 68000 and 80186 bus structures.

PCM Codec—Filter +5V orsingle 10 to 12 V, pin selectable Mu—/A-Law, serial MC145502 P/708, 2-1101
PCM port FN/776
MC145503 P/648
MC145505 DwWr7516G
Digital Cordless Telephone/ 5V ADPCM transcoder that is CCITT G.721, G.723, and MC145532 L/620, 2-1124
Base Station, T1 Multiplier G.726 compliant for 24 and 32 kbps with proprietary 16 kbps DW/751G
mode. Mu-Law and A-Law compatible.
3V ADPCM Codec PCM Codec-Filter with ADPCM transcoder, 64 kbps MC14LC5540 P/710, 2-1140
Replaces MC145540 Mu-/A-Law. 32, 24, or 16 G.726 ADPCM encoder and DW/751F,
decoder, 43 mW typ power at 3V, includes high—gain mic FU873
amp, receiver power driver, auxiliary driver, sidetone and gain
controls
2V ADPCM Codec PCM Codec—Filter with ADPCM transcoder, 64 kbps MC145541 8D 2-1156

Mu-/A-Law. 32, 24, or 16 G.726 ADPCM encoder and
decoder, 20 mW typ power at 3V, access to PCM and
ADPCM, includes high—gain mic amp, receiver power driver,
auxiliary driver, encoder VOX, decoder comfort noise
generator, sidetone and gain controls

+5V PCM Codec—Fliter Dual power supply PCM Codec—Filter. Industry pinout with MC145554 P/648, 2-1157
serial PCM interface MC155557 DW/751G
MC145564 P/738,
MC145567 DwW/7s1D

Voice Encoders/Decoders

_ Function . Features e . L Device | Suffix/Case | Page
Continuously Variable Telephone quality voice encoding/decoding, variable clock MC34115 P/738 2-515
Slope Delta (CVSD) rate, 3—bit coding for secure communications, voice DW/751G
Modulator/Demodulator storage/retrieval, answering machines, 0 — 70°C

Same as MC34115, except 4-bit coding MC3418 P/738 2-85
DW/751G
MOTOROLA TECHNICAL SELECTION GUIDE
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview

Quad ElA-422-A Line Driver
CMOS

The MC26C31 is a quad differential line driver designed for digital data
transmission over balanced lines. The MC26C31 meets all the requirements of
standard EIA-422-A while retaining the low—power characteristics of CMOS.

The MC26C31 accepts TTL or CMOS input levels and translates these to
EIA—422—-A output level. This part uses special output circuitry that enables the
individual drivers to power down without loading down the bus. The MC26C31
also includes special circuitry which will set the outputs to a high impedance
mode during power up or down, preventing spurious glitches. This device has
enable and disable circuitry common for all four drivers.

The MC26C31 is pin compatible with the AM26L.S31.

All pins are protected against damage due to electrostatic discharges.

e Maximum Supply Current: 3 mA

e 2000 V ESD Protection on the Inputs and Outputs

e TTL/CMOS Input Compatible

« Typical Propagation Delay: 6 ns

e Typical Output Skew: 1 ns

e Meets Vo =6.0V (and Vo =0.25V), Vcc =0V, Ip < 100 uA Requirement
¢ Meets the Requirements of Standard EIA-422-A

* Operation from Single 5 V Supply

e High Impedance Mode for Outputs Connected to System Buses

BLOCK DIAGRAM

ENB  ENB INPUT D INPUT C INPUT B INPUT A
12 4 I I |
8 lm 14 13 10 11
GND  Vgg  OUTPUT OUTPUT OUTPUT OUTPUT OUTPUTOUTPUT OUTPUT OUTPUT

D2 D1 C2 Ct

MC26C31

P SUFFIX
PLASTIC DIP
CASE 648

D SUFFIX
SOG PACKAGE
CASE 751B

ORDERING INFORMATION

MC26C31P Plastic DIP
MC26C31D SOG Package

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without notice.

REV 3
1993
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TRUTH TABLE

Non-Inverting Inverting
Control Inputs E/E Input Output Output
LH X z z
All other combinations of H H L
enable inputs L L H
X = Don't Care - H=High Logic State
Z = High Impedance L = Low Logic State
MAXIMUM RATINGS ‘
Rating Symbol Value Unit ) This de\{ice contains circuitry ‘to protgct the
inputs against damage due to high static volt-
Power Supply Voltage ) Vee 7 \ ages or electric fields; however, it is advised that
y _ - normal precautions be taken to avoid applica-
DC Input Voltage Vin 150vec+15 | V tions of any voltage higher than the maximum
DC Output Voltage* Vout -05toVgc+05 | V rated voltages to this high impedance circuit.
- - - For proper operation it is recommended that
DC Output Current, per Pin lout 150 mA Vin and Voyt be constrained to the range Vgg <
DC Ve or GND Current, per Pin [[5)5) 150 mA (Vin or Vout) < Vpp. Reliability of operation is
- enhanced if unused inputs are tied to and
Storage Temperature Tstg ~ 6510 +150 C appropriate logic voltage level (e.g., either Vgg
Power Dissipation PD 500 mw orVpp).
ESD (Human Body Model) 2000 \
* Power—on conditions.
OPERATING CONDITIONS
Rating Symbol Min Max Unit
Power Supply Voltage Vce 4.5 55 \
DC Input Voltage Vin 0 Vee \Y
Operating Temperature Range TA —-40 +85 °C
Input Rise and Fall Time t 4 — 500 ns
DC CHARACTERISTICS (Voo =4.5105.5V, Tp =— 40 to + 85°C, unless otherwise stated)
Parameter Symbol Min Typ Max Unit
Input Voltage (Low Logic State) ViL — — 0.8 Vv
Input Voltage (High Logic State) ViH 2.0 - — v
Output Voltage (Low Logic State) lgjnk = 20 mA VoL — 03 0.5 \
Output Voltage (High Logic State) Isoyrce = 20 mA VOoH 25 2.8 — \Y
Output Differential Voltage R|_ = 100 Q (Note 1) Vob 2.0 — — \%
Output Differential Voltage Difference R|_ = 100 Q (Note 1) D(Vop) — — +04 \
Output Offset Voltage R = 100 Q (Note 1) Vos — — 3.0 \
Output Offset Voltage Difference R} = 100 Q (Note 1) D(Vos) — —_ +0.4 Vv
Input Current V|4 = V¢, GND, ViH or V| lin — — +1.0 pA
Quiescent Supply Current Iyt = 0 nA Ilcc — — 3.0 mA
Output Short Circuit Current (Note 2) los -30 - 100 - 150 mA
Output Leakage Current (High-Z State) Vout = Vo or GND lo(2) — — +1.0 uA
Input Leakage Current (Power Off) Vout=6V loxh — — 100 uA
Vout=—0.25V lox! — — -100
NOTES:
1. See EIA specifications EIA-422—A for exact test conditions.
2. Only one output may be shorted at a time.
MC26C31 MOTOROLA
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AC CHARACTERISTICS (Voc =4.5105.5V, Tp =—-40 to + 85°C, unless otherwise stated)

Parameter Symbol Min Typ Max Unit
Propagation Delay Input to Output (S1 Open) tPLH — 6 12 ns
tPHL
Output Skew (S1 Open)* Skew - 1.0 4 ns
Differential Output YTLH) — 4 8 ns
Rise Time YTHL)
Fall Time (S1 Open)
Output Enable Time tpzH — 16 — ns
(S1 Closed) tpzL — 15 —
Output Disable Time tPHZ — 6 — ns
(S1 Closed) tpLz — 9 —
* Skew: difference in propagation delays between complementary outputs.
AC TEST CIRCUIT AND SWITCHING TIME WAVEFORMS
3V—, )
INPUT 7Z 15V 15V
ov X I
—  =—lpLH PHL == =-—
15V Lo N\ | TVoH
OUTPUT A ) 15V , 15V
—", C v
INPUT 1= - SKEW ' o
- =~—PHL Ll =~
. ' VoH
OUTPUTB \: 1.5V 71 15V
—VoL
Figure 1. AC Test Circuit Figure 2. Propagation Delays and Skew Waveforms
3V— !
ENABLE INPUT 7‘ 15V 15V
ov l .
- =~z 7~ 3v—
o N Y INPUT
OUTPUT A . 7‘ VoL+05V ©X 08V oV
i ' VoL
' oz~

— = lpyz

v 90% 7,

' . OH ourrur "/

OUTPUTB x VoH =05V 7(' 20V (DIFFERENTIAL) —— 0%~ ,
—15V

Figure 3. Enable and Disable Times

TYPICAL APPLICATIONS

ENABLE

DATA
OUTPUT

DATA

Figure 5. Two-Wire Balanced Systems (EIA-422-A)

X 90%
CXC10%

THL— =~

Figure 4. Differential Rise and Fall Times

MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

MC26C32

Product Preview

Quad EIA-422-A Line Receiver o SUFFIX
CMOS PLASTIC DIP

16 CASE 648
The MC26C32 is a quad differential line receiver designed for digital data 1
transmission over balanced lines. The MC26C32 meets all the requirements of

standard EIA-422—A while retaining the low—power characteristics of CMOS. D SUFFIX
The MC26C32 has an input sensitivity of 200 mV over the common mode SOG PACKAGE
input voltage range of £ 7 V. In addition, each receiver chain has internal CASE 751B
hysteresis circuitry to improve noise margin and discourage output instability for
slowly changing input waveforms.
The MC26C32 is pin compatible with the AM26LS32. ORDERING INFORMATION
All pins are protected against damage due to electrostatic discharges. MC26C32P Plastic DIP

MC26C32D SOG Package

Typical Power Supply Current: 6 mA

e 2000 V ESD Protection on the Inputs and Outputs

Typical Propagation Delay: 18 ns

Typical Input Hysteresis: 75 mV

Meets the Requirements of Standard EIA-422-A

Operation from Single 5 V Supply

High Impedance Mode for Outputs Connected to System Buses
e TTL/CMOS Compatible Outputs

.

BLOCK DIAGRAM

INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT

ENB  ENB D2 D1 c2 O B2 Bt A2 A1
12 4 T10T9 Te T7 T14 T15 Tz T1

+ - + - + - + -

yuy sy sy 0y

ls lm ln ls lm 3
GND  Vgo OUTPUT OUTPUT OUTPUT ouTPUT

D c B A

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without notice.

REV 4
10/95

MC26C32 MOTOROLA
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TRUTH TABLE

Control Inputs E/E Input Output
L/H X z
All other combinations of V|D 2 VTH (max) 1 ‘
enable inputs ViD > Vrh (min) 0
Open 1
X = Don't Care H = High Logic State
Z = High Impedance L = Low Logic State
MAXIMUM RATINGS
Rating Symbol Value Unit _ This de\{ice contains circuitry »to protgct the
inputs against damage due to high static volt-
Power Supply Voltage Vee 7 " ages or electric fields; however, itis advised that
normal precautions be taken to avoid applica-
Input Voltage M £10 v tions of any voltage higher than the maximum
Input Differential Voltage Vip +14 \ rated voltages to this high impedance circuit.
- For proper operation it is recommended that
Enable Control Input Voltage Vin Vce + 0.5 \ Vin and Vot be constrained to the range Vg <
Storage Temperature Tstg —65to+ 150 °C (Vin or Vout) < Vpp. Reliability of operation is
- enhanced if unused inputs are tied to and
Maximum Current per Output lo +25 mA appropriate logic voltage level (e.g., either Vgg
ESD (Human Body Model) 2000 Vv or Vpp).
OPERATING CONDITIONS
Rating Symbol Min Max Unit
Power Supply Voltage Vce 4.5 5.5 \
Operating Temperature Range TA —-40 +85 °C
Input Rise and Fall Time t 4 — 500 ns
DC CHARACTERISTICS (Voo =4.5t05.5V, Ta = — 40 to + 85°C, unless otherwise stated) (See Note 1)
Parameter Symbol Min Typ Max Unit
Power Supply Current, Vo 2 Max Icc — 6 12 mA
Enable Input Current, Vin = Vo or GND Ly — — +1.0 pA
Input Voltage — Low Logic State (Enable Control) ViL — — 0.8
Input Voltage — High Logic State (Enable Control) VIH 2 — —
Differential Input Voltage, -7V <V cm <7V Vout = VOH VTH 0.2 — —
Vout = VoL - - =02
Input Hysteresis, V| cm =0V Vhys — 75 — mv
Comparator Input Current Vin =+ 10V, Other Input = GND lin — 1.4 — mA
Vijn =— 10V, Other Input = GND — -25 —
Comparator Input Resistance, - 10V <V cm <+ 10V Rin 4 4.8 — kQ
Output Voltage (Low Logic State) Vip = =1V, lgyt = 6 mA (Note 2) VoL — 0.13 0.33 \
Output Voltage (High Logic State) Vip = + 1V, Igyt = — 6 mA (Note 2) VoH 38 4.8 —
Output Leakage Current (High Logic State) Vout = Vo or GND loz -5 — 5 HA

NOTES:

1. All currents into device pins are shown as positive, out of device pins are negative. All voltages referenced to ground unless otherwise noted.

2. See EIA specifications EIA-422—A for exact test conditions.

MOTOROLA
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AC CHARACTERISTICS (Voo =4.5105.5V, Ta =—40 to + 85°C, unless otherwise stated)

Parameter Symbol Min Typ Max Unit

Propagation Delay Input to Output, C|_ = 50 pF, Vp|pp =25V tPLH — 18 30 ns
tPHL

Skew = |tpHL — tpLH ! Skew — 1 — ns

Propagation Delay Enable to Output tpLz — 12 — ns
Cp =50pF, R_=1000Q, Vp|Fp =25V tPHZ

Propagation Delay Enable to Output tpzL — 14 — ns
CL =50pF, RL=1000 Q, Vp|FF =25V tpzH

* Skew: difference in propagation delays between complementary outputs.

AC TEST CIRCUIT AND SWITCHING TIME WAVEFORMS

TEST
POINT Vee
+25V ,
OUTPUT O—AA/\J INPUT 7l OV
ST R =2kQ -25V .
CL=49pF 49KkQ - -<—'PLH tPHL —> -
OUTPUT 71 13V \ 13V
1 > oﬁ: 1 S1AND 52 CLOSED
Figure 1. Test Circuit Figure 2. Propagation Delays
3V—,
ENABLE INPUT —/1.3 v \
ov ' -
—» = 1lpzy tPHZ —.<—>.
© o/~ S10PEN STCLOSED \ 0.5 v
OUTRUTA 7 50% 52 cLOSED $2CLOSED
— “‘PZL ‘PLZ
) VOH
S1CLOSED S1CLOSED
OUTPUT B \ 50%
l S2 OPEN S2 CLOSED { _+_
Figure 3. Enable and Disable Times
TYPICAL APPLICATIONS
ENABLE
DATA DATA
OUTPUT
Figure 4. Two-Wire Balanced Systems (EIA—-422-A)
MC26C32 MOTOROLA
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Low Power FM

Transmitter System

MC2833 is a one—chip FM transmitter subsystem designed for cordless
telephone and FM communication equipment. It includes a microphone am-

plifier, voltage controlled oscillator and two auxiliary transistors.

Low Drain Current (Icc = 2.9 mA Typ)
Low Number of External Parts Required

Transmission (FCC, DOT, P.T.T., etc)

Wide Range of Operating Supply Voltage (2.8-9.0 V)

Users Must Comply with Local Regulations on R.F.

— 30 dBm Power Output to 60 MHz Using Direct RF Output
+10 dBm Power Output Attainable Using On—Chip Transistor Amplifiers

MC2833

LOW POWER
FM TRANSMITTER
SYSTEM

SEMICONDUCTOR
TECHNICAL DATA

Representative Block Diagram

w2

P SUFFIX D SUFFIX
PLASTIC PACKAGE ~ PLASTIC PACKAGE
CASE 648 CASE 751B

(S0-16)

PIN CONNECTIONS

10O QO 16
RF
Osc ;
Variable W
Variable Reactance | 1 16
20 Reactance —O 15 Output :Ig RF
Osc
Decoupling E El
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© Motorola, Inc. 1995
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MAXIMUM RATINGS

Ratings Symbol Value Unit
Power Supply Voltage Vce 10 (max) Vv
Operating Supply Voltage Range Vce 2.8-9.0 \
Junction Temperature Ty +150 °C
Operating Ambient Temperature TA -30to +75 °C
Storage Temperature Range Tstg —-65to + 150 °C

ELECTRICAL CHARACTERISTICS (V¢ = 4.0V, TA = 25°C, unless otherwise noted)

Characteristics Symbol Pin Min Typ Max Unit
Drain Current (No input signal) Icc 10 1.7 2.9 4.3 mA
FM MODULATOR
Output RF Voltage (f, = 16.6 MHz) Vout RF 14 60 90 130 mVrms
Output DC Voltage (No input signal) Vdc 14 22 25 2.8 \Y
Modulation Sensitivity (fo = 16.6 MHz) SEN 3 7.0 10 15 Hz/mVdc
(Vin = 0.8Vto1.2V) 14 - - -
Maximum Deviation (fo = 16.6 MHz) Fdev 3 3.0 5.0 10 kHz
(Vin = 0V1t02.0V) 14 - - -
MIC AMPLIFIER
Closed Loop Voltage Gain (Vjn = 3.0 mVrms) Ay 4 27 30 33 dB
(fin = 1.0 kHz) 5 - - -
Output DC Voltage (No input signal) Vout dc 4 1.1 14 1.7 \Y
Output Swing Voltage (Vjn =30 mVrms) Vout P-P 4 0.8 1.2 1.6 Vp-p
(fin = 1.0 kHz)
Total Harmonic Distortion (Vi = 3.0 mVrms) THD 4 - 0.15 2.0 %
(fin = 1.0 kHz)

AUXILIARY TRANSISTOR STATIC CHARACTERISTICS

Characteristics Symbol Min Typ Max Unit
Collector Base Breakdown Voltage (Ic = 5.0 pA) V(BR)CBO 15 45 - \
Collector Emitter Breakdown Voltage (I = 200 pA) V(BR)CEO 10 15 - Vv
Collector Substrate Breakdown Voltage (Ic = 50 pA) V(BR)CSO - 70 - \
Emitter Base Breakdown Voltage (Ig = 50 pA) V(BR)EBO - 6.2 - \
Collector Base Cut Off Current (Vcg = 10 V) IcBO - - 200 nA
(lg=0)
DC Current Gain (Ic = 3.0 mA) hFe 40 150 - -

(Vce =3.0V)

AUXILIARY TRANSISTOR DYNAMIC CHARACTERISTICS

Current Gain Bandwidth Product (Vg = 3.0V) fr - 500 - MHz
(Ic = 3.0mA)
Collector Base Capacitance (Vcg = 3.0V) CcB - 2.0 - pF
(Ilc=0)
Collector Substrate Capacitance (Vcg = 3.0 V) Ccs - 3.3 - pF
(lc=0)
MC2833 MOTOROLA
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Figure 1. Test Circuit
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Figure 2. Single Chip VHF Narrowband FM Transmitter
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Electret | [ | L o4 501010 dBm
(attemate) | L2 (see Note 4)
Microphone | Rb1 yCe2
and biasing I A
g f 1.0 pF
tantal
Ve = 9.0Vde < anaum
NOTES:
1. Components versus output frequency:
Output RF X1 (MHz) Lt (uH) L1 (uH) L2 (uH) Retl Rb1 Cct Cc2 c1 Cc2 €3 c4 C5
50 MHz 16.6667 3.3-47 0.22 0.22 330 390k 33p 33p 33p 470p 33p 47p 220p
76 MHz 12.6000 5.1 0.22 0.22 150 300k 68p 10p 68p 470p 12p 20p 120 p
144 MHz 12 5.6 0.15 0.10 150 220k 47p 10p 68p 1000 p 18p 12p 33p
2. Crystal X1 is fundamental mode, calibrated for parallel resonance with a 32 pF load. The final output frequency is generated by frequency multiplication within
the MC2833 IC. The RF output buffer (Pin 14) and Q2 transistor are used as a frequency tripler and doubler, respectively, in the 76 and 144 MHz transmitters.
The Q1 output transistor is a linear amplifier in the 49.7 MHz and 76 MHz transmitters, and a frequency doubler in the 144 MHz transmitter.
3. All coils used are 7 mm shielded inductors, CoilCraft series M1175A, M1282A-M1289A, M1312A or equivalent.
4. Poweroutput is = + 10 dBm for 50 MHz and 76 MHz transmitters, and = + 5.0 dBm for the 144 MHz transmitter at Vo = 8.0 V. Power output drops with lower
Vee-
5. All capacitors in microfarads, inductors in Henries and resistors in Ohms unless otherwise specified.
6. Other frequency combinations may be set-up by simple scaling of the 3 examples shown.
MOTOROLA MC2833
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Figure 3. Buffer/Multiplier (x3, Pin 14) Figure 4. Input to Doubler (Pin 13)
(16 MHz Fundamental) (50 MHz x 3 Component)

Figure 6. Spectrum

| |
38 MHz 76 MHz

Figure 8. Modulation Spectrum
Figure 7. Output Spectrum (50 MHz) (1.0 kHz Showing Carrier Null)

-43dB

MC2833 MOTOROLA
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Figure 9. 144 MHz/x12 Multiplier

Figure 10. Circuit Side View
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Figure 11. Ground Plane on Component Side
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Figure 12. Component View
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NOTES:

* Positive artwork provided.

« Drill holes must be plated to ensure making all ground (Vgg) connections!
« Resistors labelled * are used for biasing of electret microphone if used.

« Capacitors labelled “SM” are silver mica.

 Final board size 1.5” x 2.0”. ‘

MC2833 MOTOROLA
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Figure 13. Circuit Schematic
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Wideband FSK Receiver

The MC3356 includes Oscillator, Mixer, Limiting IF Amplifier, Quadrature
Detector, Audio Buffer, Squelch, Meter Drive, Squelch Status output, and
Data Shaper comparator. The MC3356 is designed for use in digital data
communciations equipment.
® Data Rates up to 500 kilobaud
® Excellent Sensitivity: — 3 dB Limiting Sensitivity

30 pVrms @ 100 MHz
® Highly Versatile, Full Function Device, yet Few External Parts are Re-
quired
® Down Converter Can be Used Independently — Similar to NE602

Figure 1. Representative Block Diagram
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DW SUFFIX
PLASTIC PACKAGE
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(S0-20L)

<
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|V
3_2] RF Input

RF Ground II
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OSC Collector E E Data Output
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Mixer Output E EI - Comparator

IFvee [ 6]
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E Squelch Status

EI Squelch Control

L
Limiter Buffer T
8 = P :,
13 Limiter Bias | 8 E Buffered Output
T : Squelch
: 9 f Adjust Limiter Bias | 9 12| Demodulator
M 1t X oty (Meten Fitlr
10 T 1 Quad Bias @ E Quad Input -
Quadrature Detector
F— =77 Tank
| —> | ORDERING INFORMATION
| I Operating
e} | | Device Temperature Range Package
Yec b= MC3356DW
3356 Ta = - 40to +85°C So-20L
MC3356P Plastic DIP
© Motorola, Inc. 1995
MC3356 MOTOROLA
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MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage Vce(max) 15 Vdc
Operating Power Supply Voltage Range (Pins 6, 10) Vee 3.0t09.0 Vdc
Operating RF Supply Voltage Range (Pin 4) RF Vce 3.0t0 12.0 Vdc
Junction Temperature Ty 150 °C
Operating Ambient Temperature Range TA —-40to+85 °C
Storage Temperature Range Tstg — 6510+ 150 °C
Power Dissipation, Package Rating Pb 1.25 w

Ta = 25°C, test circuit of Figure 2, unless otherwise noted.)

ELECTRICAL CHARACTERISTICS (V¢ = 5.0 Vdc, fo = 100 MHz, foge = 110.7 MHz, Af = +75 kHz, fmog = 1.0 kHz, 50 Q source,

Characteristics Min Typ Max Unit
Drain Current Total, RF Vocc and Voo - 20 25 mAdc
Input for — 3 dB limiting - 30 - uvrms
Input for 50 dB quieting (-S;\:—N ) - 60 - wvrms
Mixer Voltage Gain, Pin 20 to Pin 5 25 - -
Mixer Input Resistance, 100 MHz - 260 - Q
Mixer Input Capacitance, 100 MHz - 5.0 - pF
Mixer/Oscillator Frequency Range (Note 1) - 0.2to 150 - MHz
IF/Quadrature Detector Frequency Range (Note 1) - 0.2 to 50 - MHz
AM Rejection (30% AM, RF Vi = 1.0 mVrms) - 50 - dB
Demodulator Output, Pin 13 - 0.5 - Vrms
Meter Drive - 7.0 - nA/dB
Squelch Threshold - 0.8 - Vdc
NOTE: 1. Not taken in Test Circuit of Figure 2; new component values required.
Figure 2. Test Circuit
Squelch
Status
Data Output p
. é 7k 130k
100 MHz . 30k
RF Input 00
| 390k 33k
W < T <
51 20 = |19 18 17 16 15 14 13- |12 il
= RF Input  Ground Data Comp(+) Comp(-) Squelch Squelch ~ Demod Demod  Quad
= Output Status  Control Out Filter Input
L1—-110.7 MHz, 0.4 uH r—
7T #22, 3/16 Form . |
w/slug & can S0pF !T |
L2- ;8;; #"35'2'3,‘1‘2 ,’:‘?rm RF 0sc 0sC RF Mixer Limiter ~ Limiter ~ Limiter ~ Quad | |
’ Gnd EM. L. Vq \7 i Bi Bi
wislug & can col cc Out cC Input Bias ias ias [ |
T1-muRata 4 5 6 7 I_a_{ 9 10
SFE10.7 MA5-Z P oot . 01%"
or  KYOCERA = 58 pF T 4}.—%—'——»
KBF10.7MN-MA 15 pF = 330
Vee T1
0.01
30 5yae ‘I‘
MOTOROLA MC3356
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Figure 3. Output Components of Signal,
Noise, and Distortion
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-60 I
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GENERAL DESCRIPTION

This device is intended for single and double conversion
VHF receiver systems, primarily for FSK data transmission
up to 500 K baud (250 kHz). It contains an oscillator, mixer,
limiting IF, quadrature detector, signal strength meter drive,
and data shaping amplifier.

The oscillator is a common base Colpitts type which can
be crystal controlled, as shown in Figure 1, or L-C controlled
as shown in the other figures. At higher Vg, it has been op-
erated as high as 200 MHz. A mixer/oscillator voltage gain of
2 up to approximately 150 MHz, is readily achievable.

The mixer functions well from an input signal of
10 pVrms, below which the squelch is unpredictable, up to
about 10 mVrms, before any evidence of overload. Opera-
tion up to 1.0 Vrms input is permitted, but non—linearity of the
meter output is incurred, and some oscillator pulling is sus-
pected. The AM rejection above 10 mVrms is degraded.

The limiting IF is a high frequency type, capable of being
operated up to 50 MHz. Itis expected to be used at 10.7 MHz
in most cases, due to the availability of standard ceramic res-
onators. The quadrature detector is internally coupled to the
IF, and a 5.0 pF quadrature capacitor is internally provided.
The —3dB limiting sensitivity of the IF itself is approximately
50 uV (at Pin 7), and the IF can accept signals up to 1.0 Vrms
without distortion or change of detector quiescent dc level.

The IF is unusual in that each of the last 5 stages of the
6 state limiter contains a signal strength sensitive, current
sinking device. These are parallel connected and buffered to
produce a signal strength meter drive which is fairly linear for
IF input signals of 10 uV to 100 mVrms (see Figure 4).

A simple squelch arrangement is provided whereby the
meter current flowing through the meter load resistance flips
a comparator at about 0.8 Vdc above ground. The signal
strength at which this occurs can be adjusted by changing
the meter load resistor. The comparator (+) input and output

Figure 4. Meter Current versus Signal Input

700

500 S

400

300

200

METER CURRENT, PIN 14 (1A)
AN

0
0.010 0.1 1.0 10 100 1000
PIN 20 INPUT (mVims)

are available to permit control of hysteresis. Good positive
action can be obtained for IF input signals of above 30
uVrms. The 130 kQ resistor shown in the test circuit provides
a small amount of hysteresis. Its connection between the
3.3 kresistor to ground and the 3.0 k pot, permits adjustment
of squelch level without changing the amount of hysteresis.

The squelch is internally connected to both the quadra-
ture detector and the data shaper. The quadrature detector
output, when squelched, goes to a dc level approximately
equal to the zero signal level unsquelched. - The squelch
causes the data shaper to produce a high (Vcc) output.™

The data shaper is a complete “floating” comparator,
with back to back diodes across its inputs. The output of the
quadrature detector can be fed directly to either input of this
amplifier to produce an output that is either at Vo c or VEE, de-
pending upon the received frequency. The impedance of the
biasing can be varied to produce an amplifier which “follows”
frequency detuning to some degree, to prevent data pulse
width changes.

When the data shaper is driven directly from the demo-
dulator output, Pin 13, there may be distortion at Pin 13 due
to the diodes, but this is not important in the data application.
A useful note in relating high/low input frequency to logic
state: low IF frequency corresponds to low demodulator out-
put. If the oscillator is above the incoming RF frequency, then
high RF frequency will produce a logic low (input to (+) input
of Data Shaper as shown in Figures 1 and 2).

APPLICATION NOTES

The MC3356 is a high frequency/high gain receiver that
requires following certain layout techniques in designing a
stable circuit configuration. The objective is to minimize or
eliminate, if possible, any unwanted feedback.

MC3356
2-18
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Figure 5. Application with Fixed Bias on Data Shaper
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APPLICATION NOTES (continued)

Shielding, which includes the placement of input and
output components, is important in minimizing electrostatic or
electromagnetic coupling. The MC3356 has its pin connec-
tions such that the circuit designer can place the critical input
and output circuits on opposite ends of the chip. Shielding is
normally required for inductors in tuned circuits.

The MC3356 has a separate V¢ and ground for the RF
and IF sections which allows good external circuit isolation by
minimizing common ground paths.

Note that the circuits of Figures 1 and 2 have RF, Oscilla-
tor, and IF circuits predominantly referenced to the plus sup-
ply rails. Figure 5, on the other hand, shows a suitable
means of ground referencing. The two methods produce
identical results when carefully executed. It is important to
treat Pin 19 as a ground node for either approach. The RF
input should be “grounded” to Pin 1 and then the input and
the mixer/oscillator grounds (or RF Vc bypasses) should be
connected by a low inductance path to Pin 19. IF and detec-
tor sections should also have their bypasses returned by a

separate path to Pin 19. V¢ and RF V¢ can be decoupled
to minimize feedback, although the configuration of Figure 2
shows a successful implementation on a common 5.0 V sup-
ply. Once again, the message is: define a supply node and a
ground node and return each section to those nodes by sepa-
rate, low impedance paths.

The test circuit of Figure 2 has a 3 dB limiting level of
30 uV which can be lowered 6 db by a 1:2 untuned trans-
former at the input as shown in Figures 5 and 6. For applica-
tions that require additional sensitivity, an RF amplifier can be
added, but with no greater than 20 db gain. This will give a
2.0 to 2.5 pV sensitivity and any additional gain will reduce
receiver dynamic range without improving its sensitivity. Al-
though the test circuit operates at 5.0 V, the mixer/oscillator
optimum performance is at 8.0 Vto 12 V. A minimum of 8.0
V is recommended in high frequency applications (above
150 MHz), or in PLL applications where the oscillator drives a
prescaler.

MOTOROLA

MC3356
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Figure 6. Application with Self-Adjusting Bias on Data Shaper
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APPLICATION NOTES (continued)

Depending on the external circuit, inverted or nonin-
verted data is available at Pin 18. Inverted data makes the
higher frequency in the FSK signal a “one” when the local os-
cillator is above the incoming RF. Figure 5 schematic shows
the comparator with hysteresis. In this circuit the dc refer-
ence voltage at Pin 17 is about the same as the demodulated
output voltage (Pin 13) when no signal is present. This type
circuit is preferred for systems where the data rates can drop
to zero. Some systems have a low frequency limit on the
data rate, such as systems using the MC3850 ACIA that has
a start or stop bit. This defines the low frequency limit that
can appear in the data stream. Figure 5 circuit can then be

Comp(+) Comp(-) Squelch
Status

Demod  Quad e
Filter  Input | |

3

/( | [15u8]

Demod
Out

Squelch
Control

changed to a circuit configuration as shown in Figure 6. In
Figure 6 the reference voltage for the comparator is derived
from the demodulator output through a low pass circuit where
tis much lower than the lowest frequency data rate. This and
similar circuits will compensate for small tuning changes (or
drift) in the quadrature detector.

Squelch status (Pin 15) goes high (squelch off) when the
input signal becomes greater than some preset level set by
the resistance between Pin 14 and ground. Hysteresis is
added to the circuit externally by the resistance from Pin 14 to
Pin 15.

MC3356
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@ MOTOROLA

Low Power Narrowband FM IF

... includes Oscillator, Mixer, Limiting Amplifier, Quadrature Discriminator,
Active Filter, Squelch, Scan Control, and Mute Switch. The MC3357 is de-
signed for use in FM dual conversion communications equipment.

® | ow Drain Current (3.0 mA (Typical) @ Vo = 6.0 Vdc)
® Excellent Sensitivity: Input Limiting Voltage —
(— 3.0 dB) = 5.0 uV (Typical)
® Low Number of External Parts Required
® Recommend MC3372 for Replacement/Upgrade

Figure 1.

Representative Block Diagram
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© Motorola, Inc. 1995
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MAXIMUM RATINGS (T = 25°C, unless otherwise noted)

Rating Pin Symbol Value Unit
Power Supply Voltage 4 Vec(max) 12 Vde
Operating Supply Voltage Range 4 Vee 4108 Vdc
Detector Input Voltage 8 - 1.0 Vp—p
Input Voltage (Vcc = 6.0 Volts) 16 Vie 1.0 VRMS
Mute Function 14 Vig -0.51t05.0 Vpk
Junction Temperature - Ty 150 °C
Operating Ambient Temperature Range - TA -30to+70 °C
Storage Temperature Range - Tstg —65to + 150 °C

ELECTRICAL CHARACTERISTICS (Vg = 6.0 Vdc, fo = 10.7 MHz, Af = + 3.0 kHz, fmod = 1.0 kHz, Ta = 25°C, unless otherwise noted.)
Characteristic Pin Min Typ Max Unit

Drain Current Squelch Off 4 - 2.0 - mA

Squelch On - 3.0 5.0
Input Limiting Voltage (- 3 dB Limiting) 16 - 5.0 10 uv
Detector Output Voltage 9 - 3.0 - Vde
Detector Output Impedance - - 400 - Q
Recovered Audio Output Voltage (Vin = 10 mV) 9 200 350 - mVrms
Filter Gain (10 kHz) (Vi =5 mV) - 40 46 - dB
Filter Output Voltage bl 1.8 2.0 25 Vdc
Trigger Hysteresis - - 100 - mvV
Mute Function Low 14 - 15 50 Q
Mute Function High 14 1.0 10 - MQ
Scan Function Low (Mute Off) 13 - 0 0.5 Vdc

(V42 =2 Vdc)
Scan Function High (Mute On) 13 5.0 - - Vdc
(V12 =Gnd)
Mixer Conversion Gain 3 - 20 - dB
Mixer Input Resistance 16 - 3.3 - kQ
Mixer Input Capacitance 16 - 2.2 - pF
MOTOROLA MC3357
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Figure 2. Test Circuit
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CIRCUIT DESCRIPTION

The MC3357 is a low power FM IF circuit designed primar-
ily for use in voice communication scanning receivers.

The mixer—oscillator combination converts the input fre-
quency (e.g., 10.7 MHz) down to 455 kHz, where, after exter-
nal bandpass filtering, most of the amplification is done. The
audio is recovered using a conventional quadrature FM de-
tector. The absence of an input signal is indicated by the
presence of noise above the desired audio frequencies. This
“noise band” is monitored by an active filter and a detector. A
squelch trigger circuit indicates the presence of a noise (or a
tone) by an output which can be used to control scanning. At
the same time, an internal switch is operated which can be
used to mute the audio.

The oscillator is an internally—biased Colpitts type with the
collector, base, and emitter connections at Pins 4, 1, and 2
respectively. A crystal can be used in place of the usual coil.

The mixer is doubly-balanced to reduce spurious re-
sponses. The input impedance at Pin 16 is set by a 3.0 kQ
internal biasing resistor and has low capacitance, allowing
the circuit to be preceded by a crystal filter. The collector out-
put at Pin 3 must be dc connected to B +, below which it can
swing 0.5 V.

After suitable bandpass filtering (ceramic or LC), the signal
goes to the input of a five—stage limiter at Pin 5. The output of
the limiter at Pin 7 drives a multiplier, both internally directly,

and externally through a quadrature coil, to detect the FM. The
output at Pin 7 is also used to supply dc feedback to Pin 5. The
other side of the first limiter stage is decoupled at Pin 6.

The recovered audio is partially filtered, then buffered, giv-
ing an impedance of around 400 Q at Pin 9. The signal still
requires de—emphasis, volume control and further amplifica-
tion before driving a loudspeaker.

A simple inverting op amp is provided with an output at Pin
11 providing dc bias (externally) to the input at Pin 10 which is
referred internally to 2.0 V. A filter can be made with external
impedance elements to discriminate between frequencies.
With an external AM detector, the filtered audio signal can be
checked for the presence of noise above the normal audio
band, or a tone signal. This information is applied to Pin 12.

An external positive bias to Pin 12 sets up the squelch trig-
ger circuit such that Pin 13 is low at an impedance level of
around 60 kQ, and the audio mute (Pin 14) is open circuit. If
Pin 12 is pulled down to 0.7 V by the noise or tone detector,
Pin 13 will rise to approximately 0.5 Vdc below supply where
it can support a load current of around 500 pA and Pin 14 is
internally short—circuited to ground. There is 100 mV of hys-
teresis at Pin 12 to prevent jitter. Audio muting is accom-
plished by connecting Pin 14 to a high-impedance
ground-reference point in the audio path between Pin 9 and
the audio amplifier.

MC3357
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Low Power Narrowband FM IF

... includes oscillator, mixer, limiting amplifier, AFC, quadrature discrimina-
tor, op/amp, squelch, scan control, and mute switch. The MC3359 is de-
signed to detect narrowband FM signals using a 455 kHz ceramic filter for
use in FM dual conversion communications equipment. The MC3359 is simi-
lar to the MC3357 except that the MC3359 has an additional limiting IF
stage, an AFC output, and an opposite polarity Broadcast Detector. The
MC3359 also requires fewer external parts. For low cost applications requir-
ing Ve below 6.0V, the MC3361BP,BD are recommended. For applications
requiring a fixed, tuned, ceramic quadrature resonator, use the MC3357. For
applications requiring dual conversion and RSSI, refer to these devices;
MC3335, MC3362 and MC3363.

® Low Drain Current: 3.6 mA (Typical) @ Vcc = 6.0 Vdc

e Excellent Sensitivity: Input Limiting Voltage —
—3.0dB =2.0 pV (Typical)

® L ow Number of External Parts Required

® For Low Voltage and RSSI, use the MC3371

ORDERING INFORMATION

F Operating
Device Temperature Range Package
MC3359DW SO-20L
Ta =-30to +70°C
MC3359P Piastic DIP

MC3359

HIGH GAIN
LOW POWER
FM IF

SEMICONDUCTOR
TECHNICAL DATA

P SUFFIX
PLASTIC PACKAGE
CASE 707

<

Figure 2. Pin Connections and
Functional Block Diagram
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MAXIMUM RATINGS (T = 25°C, unless otherwise noted)

Rating Pin Symbol Value Unit
Power Supply Voltage 4 Vec(max) 12 Vdc
Operating Supply Voltage Range 4 Vee 6to9 Vdc
Input Voltage (VoG = 6.0 Volts) 18 Vig 1.0 Vims
Mute Function 16 Vig -0.7t012 Vpk
Junction Temperature - Ty 150 °C
Operating Ambient Temperature Range - TA —-30to+ 70 °C
Storage Temperature Range - Tstg —65to +150 °C

of Figure 3, unless otherwise noted)

ELECTRICAL CHARACTERISTICS (Vgc =6.0Vdc, fg = 10.7 MHz, Af = + 3.0 kHz, fmog = 1.0 kHz, 50 Q source, T = 25°C test circuit

Characteristics Min Typ Max Units
Drain Current (Pins 4 and 8) Squelch Off - 3.6 6.0 mA
- Squelch On - 5.4 7.0
Input for 20 dB Quieting - 8.0 - uvrms
Input for — 3.0 dB Limiting - 2.0 - uVrms
Mixer Voltage Gain (Pin 18 to Pin 3, Open) - 46 -
Mixer- Third Order Intercept, 50 Q input - -1.0 - dBm
Mixer Input Resistance - 3.6 - kQ
Mixer Input Capacitance - 2.2 - pF
Recovered Audio, Pin 10 450 700 - mVrms
(Input Signal 1.0 mVrms)
Detector Center Frequency Slope, Pin 10 - 0.3 - V/kHz
AFC Center Slope, Pin 11, Unloaded - 12 - V/kHz
Filter Gain (test circuit of Figure 3) 40 51 - dB
Squelch Threshold, Through 10K to Pin 14 - 0.62 - Vde
Scan Control Current, Pin 15 Pin 14 — High - 0.01 1.0 HA
—Low 2.0 2.4 - mA
Mute Switch Impedance Pin 14 — High - 5.0 10 Q
Pin 16 to Ground - Low 1.5 - MQ
Figure 3. Test Circuit
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O 10245 IIAHZ 01 4F oot
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68
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{6— 2 17
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Filter 3 1 Audio Gen
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A 8 1 p—————>  AFCOuput
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Figure 4. Mixer Voltage Gain

Figure 5. Limiting IF Frequency Response
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Figure 10. Output Components of Signal, Figure 11. Audio Output and Total Current

Noise, and Distortion Drain versus Supply Voltage
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CIRCUIT DESCRIPTION

The MC3359 is a low—power FM IF circuit designed pri-
marily for use in voice—communication scanning receivers. It
is also finding a place in narrowband data links.

In the typical application (Figure 1), the mixer—oscillator
combination converts the input frequency (10.7 MHz) down
to 455 kHz, where, after external bandpass filtering, most of
the amplification is done. The audio is recovered using a con-
ventional quadrature FM detector. The absence of an input
signal is indicated by the presence of noise above the desired
audio frequencies. This “noise band” is monitored by an ac-
tive filter and a detector. A squelch—trigger circuit indicates
the presence of noise (or a tone) by an output which can be
used to control scanning. At the same time, an internal switch
is operated which can be used to mute the audio.

APPLICATIONS INFORMATION

The oscillator is an internally biased Colpitts type with the
collector, base, and emitter connections at Pin 4, 1 and 2, re-
spectively. The crystal is used in fundamental mode, cali-
brated for parallel resonance at 32 pF load capacitance. In
theory this means that the two capacitors in series should be
32 pF, but in fact much larger values do not significantly affect
the oscillator frequency, and provide higher oscillator output.

The oscillator can also be used in the conventional L/C
Colpitts configuration without loss of mixer conversion gain.
This oscillator is, of course, much more sensitive to voltage
and temperature as shown in Figure 12. Guidelines for
choosing L and C values are given in Figure 14.

The mixer is doubly balanced to reduce spurious re-
sponses. The mixer measurements of Figure 4 and 6 were
made using an external 50 Q source and the internal 1.8 k at
Pin 3. Voltage gain curves at several Vo voltages are shown
in Figure 4. The Third Order Intercept curves of Figure 6 are
shown using the conventional dBm scales. Measured power
gain (with the 50 Q input) is approximately 18 dB but the use-
ful gain is much higher because the mixer input impedance is
over 3 kQ. Most applications will use a 330 Q 10.7 MHz crys-
tal filter ahead of the mixer. For higher frequencies, the rela-
tive mixer gain is given in Figure 8.

Following the mixer, a ceramic bandpass filter is recom-
mended. The 455 kHz types come in bandwidths from + 2
kHz to + 15 kHz and have input and output impedances of 1.5
k to 2.0 k. For this reason, the Pin 5 input to the 6 stage limit-
ing IF has an internal 1.8 k resistor. The IF has a 3 dB limiting
sensitivity of approximately 100 uV at Pin 5 and a useful fre-

quency range of about 5 MHz as shown in Figure 5. The fre-
quency limitation is due to the high resistance values in the
IF, which were necessary to meet the low power requirement.
The output of the limiter is internally connected to the quadra-
ture detector, including the 10 pF quadrature capacitor. Only
aparallel L/C is needed externally from Pin 8 to V. A shunt
resistance can be added to widen the peak separation of the
quadrature detector.

The detector output is amplified and buffered to the audio
output, Pin 10, which has an output impedance of approxi-
mately 300 Q. Pin 9 provides a high impedance (50 k) point in
the output amplifier for application of a filter or de—emphasis
capacitor. Pin 11 is the AFC output, with high gain and high
output impedance (1 M). If not needed, it should be
grounded, or it can be connected to Pin 9 to double the recov-
ered audio. The detector and AFC responses are shown in
Figure 7.

Overall performance of the MC3359 from mixer input to
audio output is shown in Figure 9 and 10. The MC3359 can
also be operated in “single conversion” equipment; i.e., the
mixer can be used as a 455 kHz amplifier. The oscillator is
disabled by connecting Pin 1 to Pin 2. In this mode, the over-
all performance is identical to the 10.7 MHz results of Figure
9.

A simple inverting op amp is provided with an output at
Pin 13 providing dc bias (externally) to the input at Pin 12,
which is referred internally to 2.0 V. A filter can be made with
external impedance elements to discriminate between fre-
quencies. With an external AM detector, the filtered audio sig-
nal can be checked for the presence of either noise above the
normal audio, or a tone signal.

The open loop response of this op amp is given in Fig-
ure13. Bandpass filter design information is provided in Fig-
ure 15.

A low bias to Pin 14 sets up the squelch—trigger circuit so
that Pin 15 is high, a source of at least 2.0 mA, and the audio
mute (Pin 16) is open—circuit. If Pin 14 is raised to 0.7 V by
the noise or tone detector, Pin 15 becomes open circuit and
Pin 16 is internally short circuited to ground. There is no hys-
teresis. Audio muting is accomplished by connecting Pin 16
to a high-impedance ground-reference point in the audio
path between Pin 10 and the audio amplifier. No dc voltage is
needed, in fact it is not desirable because audio “thump”
would result during the muting function. Signal swing greater
than 0.7 V below ground on Pin 16 should be avoided.

MOTOROLA
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Low Power Narrowband FM IF

LOW POWER
The MC3361C includes an Oscillator, Mixer, Limiting Amplifier, Quadra- NARROWBAND FM IF
ture Discriminator, Active Filter, Squelch, Scan Control and Mute Switch.
This device is designed for use in FM dual conversion communications SEMICONDUCTOR

equipment.

® Operates from 2.0 to 8.0 V Supply
® Low Drain Current 2.8 mA Typical @ V¢ = 4.0 Vdc

® Excellent Sensitivity: Input Limiting Voltage —
—3.0dB = 2.6 uV Typical

Low Number of External Parts Required
Operating Frequency Up to 60 MHz
Full ESD Protection

MC3361C

TECHNICAL DATA

P SUFFIX
PLASTIC PACKAGE
CASE 648

2

D SUFFIX

Representative Block Diagram

Mixer Scan  Squelch  Filter Filter
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Recovered
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CASE 751B
(80-16)

Audio

‘ Squelch Trigger with
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|——\ |——| O[J—I |—*| [—l I—‘| r—| |——| ?’IN CONNECTIONS

Demodulator Limiter Input | 12] Squelch Input

([ [36] Mixer input
Crystal Osc 2] [15] Ground

Mixer Output E E Audio Mute

vee [4] Scan Control

[ 1] Fitter Output

18k

10 pF p Demodulator
50k § % 52k Quad Col [ 9] Output

Oscillator

(6]
5 Deco”P"“g{ 7] [70] Fitter Input

(Top View)

8k
u li| m m |il |i] m ‘il ORDERING INFORMATION

Mixer Vg Limiter ; Quad Operating
Cg:éal Output C Input Decoupling Coil Device Temperature Range|  Package
This device contains 92 active transistors. MC3361CD SO-16
Ta =30 to +70°C
MC3361CP Plastic DIP

© Motorola, Inc. 1995

MC3361C
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MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted.)

Rating Pin Symbol Value \ Unit
Power Supply Voltage 4 Vcc(max) 10 Vdc
Operating Supply Voltage Range 4 Vece 2.0t08.0 Vdc
Detector Input Voltage 8 - 1.0 Vp-p
Input Voltage (Vcc = 4.0V) 16 Vig 1.0 VRMS
Mute Function 14 Vig -0.5t0 +5.0 Vpk
Junction Temperature - Ty 150 °C
Operating Ambient Temperature Range - TA —-30 to +70 °C
Storage Temperature Range - Tstg —65 to +150 °C

ELECTRICAL CHARACTERISTICS (Vg = 4.0 Vdc, fo = 10.7 MHz, Af = + 3.0 kHz, fineg = 1.0 kHz, Tp = 25°C,
unless otherwise noted.)

Characteristic Pin Min Typ Max Unit

Drain Current (No Signal) 4 mA
Squelch “Off” 2.0 2.8 35
Squelch “On” 37 5.2 6.3
Recovered Audio Output Voltage (Vin = 10 mVrms) 9 130 170 210 mVrms
Input Limiting Voltage (—3.0 dB Limiting) 16 - 2.6 6.0 nv
Total Harmonic Distortion 9 - 0.86 - %
Recovered Output Voltage (No Input Signal) 9 60 190 350 mVrms
Drop Voltage AF Gain Loss 9 -3.0 -0.6 - dB
Detector Output Impedance - - 450 - Q
Filter Gain (10 kHz) (Vj, = 0.3 mVrms) - 40 50 - dB
Filter Output Voltage 1 0.5 0.7 0.9 Vdc
Mute Function Low 14 - 30 50 Q
Mute Function High 14 1.0 1" - MQ
Scan Function Low (Mute “Off’) (V12 = 1.0 Vdc) 13 - 0 0.4 Vdc
Scan Function High (Mute “On”) (V12 = Gnd) 13 3.0 3.9 - Vdc
Trigger Hysteresis - - 45 100 mV
Mixer Conversion Gain 3 - 28 - dB
Mixer Input Resistance 16 - 3.3 - kQ
Mixer Input Capacitance 16 - 9.0 - pF
MOTOROLA MC3361C
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Figure 1. Test Circuit
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Figure 5. Input Limiting Voltage

Figure 6. Overall Gain, Noise and AM Rejection
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Figure 10. Simplified Application
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@ MOTOROLA

MC3362
Low-Power Narrowband
FM Receiver

... includes dual FM conversion with oscillators, mixers, quadrature dis-

criminator, and meter drive/carrier detect circuitry. The MC3362 also has LOW-POWER
buffered first and second local oscillator outputs and a comparator circuit for DUAL CONVERSION
FSK detection. ' o FM RECEIVER

® Complete Dual Conversion Circuitry

® | ow Voltage: Vcc =2.0t0 6.0 Vdc SEMICONDUCTOR

® Low Drain Current (3.6 mA (Typical) @ Vg = 3.0 Vdc) TECHNICAL DATA

L]

Excellent Sensitivity: Input Voltage 0.6 pVrms (Typical)
for 12 dB SINAD

® Externally Adjustable Carrier Detect Function
. P SUFFIX
® | ow Number of External Parts Re,
quired \h PLASTIC PACKAGE
® Manufactured Using Motorola’s MOSAIC® Process Technology \ CASE 724
®

MC13135 is Preferred for New Designs

DW SUFFIX
PLASTIC PACKAGE
CASE 751E
(SO-24L)
Figure 1. Simplified Application in a PLL Frequency Figure 2. Pin Connections and
Synthesized Receiver Representative Block Diagram
RF Input
to 200 MHz
st Mixer Input [ T | E 1st Mixer Input
Input 2nd LO Output [ 2 23] Varicap Control
Match
0.01 il 2nd LO Emitter [ 3 [22] 15t LO Tank

24 From PLL Phase

2nd LO Base ‘E Y
2 - - Detector
001 =

2nd Mixer Output E

Yoe 12J0LpF Ij
ol L
1

E 1stLO Tank

E 1st LO Output

10424I5U1\£1z 50 pF j j % %« 0.41 uH vec ] [79] 15t Mixer Oulput
Ceramic Filter\S— 5 20— To PLL or Prescaler Limiter input IZ E 2nd Miver Input
e |:H~0— 6 e 19 Ceramic Filter g?ci;irpling E E endMixerlnput
! , 18 m 107 MHz N E) 78] Ve
8 17 g 10

+ )
0.1 0.1 l—ﬂ— Meter Drive [10) [15] Comparator Output
i |1 9 16 IL )
i ' = o Carrier Detect E

01 F 10 15 !

200 k {—_J Data Vo Quadrature Coil E
-y
W 10k ToCamier 1 0.001

Detect 12 13 ——T—'\N\’I> Recovered
Indicator i
N 39K 8.2k T 0.01 Audio

E Comparator Input

i1l
3
=

13| Detector Output

j

ORDERING INFORMATION

Lp = 680uH {25 = i
Cp = 180 pF i- h_ Device Tempzrr):tr:rt;nlgange Package
______ =
MC3362DW SO-24L
Ta = — 40 to +85°C -
MC3362P Plastic DIP

© Motorola, Inc. 1995
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MAXIMUM RATING (Ta = 25°C, unless otherwise noted)

Rating Pin Symbol Value Unit
Power Supply Voltage (See Figure 2) 6 VcC(max) 7.0 Vdc
Operating Supply Voltage Range (Recommended) 6 Vce 2.0t06.0 Vdc
Input Voltage (VoG = 5.0 Vdc) 1,24 Vi_o4 1.0 Vrms
Junction Temperature - Ty 150 °C
Operating Ambient Temperature Range - TA —-40to + 85 °C
Storage Temperature Range - Tstg —-65to + 150 °C

ELECTRICAL CHARACTERISTICS (V¢ = 5.0 Vdc, fo = 49.7 MHz, Deviation = 3.0 kHz, Tp = 25°C, Test Circuit of Figure 3,
unless otherwise noted)
Characteristic Pin Min Typ Max Units
Drain Current (Carrier Detect Low — See Figure 5) 6 - 45 7.0 mA
Input for —3.0 dB Limiting - 0.7 2.0 uVrms
Input for 12 dB SINAD (See Figure 9) - 0.6 - uvrms
Series Equivalent Input Impedence - 450-350 - Q
Recovered Audio (RF signal level = 10 mV) 13 - 350 - mVrms
Noise Output (RF signal level = 0 mV) 13 - 250 - mVrms
Carrier Detect Threshold (below Vo) 10 - 0.64 - Vdc
Meter Drive Slope 10 - 100 - nA/dB
Input for 20 dB (S + N)/N (See Figure 7) - 0.7 - uvVrms
First Mixer 3rd Order Intercept (Input) - -22 - dBm
First Mixer Input Resistance (Rp) - 690 - Q
First Mixer Input Capacitance (Cp) - 7.2 - pF
Conversion Voltage Gain, First Mixer — 18 - dB
Conversion Voltage Gain, Second Mixer - 21 -
Dector Output Resistance 13 - 1.4 - kQ
MOTOROLA MC3362
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Figure 3. Test Circuit

Vee ©

NOTE: See AN980 for Additional Design Information.
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Figure 4. Imeter versus Input

Figure 5. Drain Current, Recovered Audio
versus Supply
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Figure 10.

PC Board Test Circuit

(LC Oscillator Configuration Used in PLL Synthesized Receiver)
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Figure 10A. Crystal Oscillator Configuration for Single Channel Application

MC3362

|
38.97 MHz

Crystal used is series mode resonant

(no load capacity specified), 3rd overtone.

This method has not proven adequate for
fundamental mode, 5th or 7th overtone crystals.
The inductor and capacitor will need to be
changed for other frequency crystals. See
AN98O0 for further information.

MC3362
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Figure 11. Component Placement View
Showing Crystal Oscillator Circuit

NOTES: 1. Recovered Audio components may be deleted when using
data output.

. Carrier Detect components must be deleted in order to obtain
linear Meter Drive output. With these components in place the
Meter Drive outputs serve only to trip the Carrier Detect indicator.

. Data Output components should be deleted in applications
where only audio modulation is used. For combined audio/data
applications, the 0.047 pF coupling capacitor will add distortion
to the audio, so a pull-down resistor at pin 13 may be required.

. Use Toko 7MC81282 Quadrature coil.

N

w

IN

CIRCUIT DESCRIPTION

The MC3362 is a complete FM narrowband receiver from
antenna input to audio preamp output. The low voltage dual
conversion design yields low power drain, excellent sensitiv-
ity and good image rejection in narrowband voice and data
link applications.

In the typical application (Figure 1), the first mixer ampli-
fies the signal and converts the RF input to 10.7 MHz. This IF
signal is filtered externally and fed into the second mixer,
which further amplifies the signal and converts it to a 455 kHz
IF signal. After external bandpass filtering, the low IF is fed
into the limiting amplifier and detection circuitry. The audio is
recovered using a conventional quadrature detector. Twice—
IF filtering is provided internally.

The input signal level is monitored by meter drive circuitry
which detects the amount of limiting in the limiting ampilifier.
The voltage at the meter drive pin determines the state of the
carrier detect output, which is active low.

Figure 11A. LC Oscillator Component View

5. Meter Drive cannot be used simultaneously with Carrier Detect output.
For analog meter drive, remove components labelled “2” and measure
meter current (4-12 pA) through ammeter to Vo .

6. Either type of oscillator circuit may be used with any output circuit
configuration.

7.LC Oscillator Coil: Coilcraft UNI 10/42 10.5 turns, 0.41 uH Crystal
Oscillator circuit: trim coil, 0.68 puH. Coilcraft M1287-A.

8.0.47 H, Coilcraft M1286-A. Input LC network used to match first mixer
input impedance to 50 Q.

APPLICATIONS INFORMATION

The first local oscillator can be run using a free—running
LC tank, as a VCO using PLL synthesis, or driven from an
external crystal oscillator. It has been run to 190 MHz.* A
buffered output is available at Pin 20. The second local oscil-

lator is a common base Colpitts type which is typically run at

10.245 MHz under crystal control. A buffered output is avail-
able at Pin 2. Pins 2 and 3 are interchangeable.

The mixers are doubly balanced to reduce spurious re-
sponses. The first and second mixers have conversion gains
of 18 dB and 22 dB (typical), respectively, as seen in Figure
6. Mixer gain is stable with respect to supply voltage. For both
conversions, the mixer impedances and pin layout are de-
signed to allow the user to employ low cost, readily available
ceramic filters. Overall sensitivity and AM rejection are
shown in Figure 7. The input level for 20 dB (S + N)/N is 0.7
WV using the two—pole post—detection filter pictured.

*If the first local oscillator (Pins 21 and/or 22) is driven from a
strong external source (100 mVrms), the mixer can be used to
over 450 MHz.

MOTOROLA
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Following the first mixer, a 10.7 MHz ceramic band—pass
filter is recommended. The 10.7 MHz filtered signal is then
fed into one second mixer input pin, the other input pin being
connected to Vg . Pin 6 (VcC) is treated as a common point
for emitter—driven signals.

The 455 kHz IF is typically filtered using a ceramic band-
pass filter then fed into the limiter input pin. The limiter has 10
KV sensitivity for — 3.0 dB limiting, flat to 1.0 MHz.

The output of the limiter is internally connected to the
quadrature detector, including a quadrature capacitor. A par-
allel LC tank is needed externally from Pin 12to Vo . A39kQ
shunt resistance is included which determines the peak sep-
aration of the quadrature detector; a smaller value will in-
crease the spacing and linearity but decrease recovered
audio and sensitivity.

A data shaping circuit is available and can be coupled to
the recovered audio output of Pin 13. The circuit is a
comparator which is designed to detect zero crossings of

FSK modulation. Data rates are typically limited to 1200 baud
to ensure data integrity and avoid adjacent channel “splatter.”
Hysteresis is available by connecting a high valued resistor
from Pin 15 to Pin 14. Values below 120 kQ are not recom-
mended as the input signal cannot overcome the hysteresis.

The meter drive circuitry detects input signal level by moni-
toring the limiting amplifier stages. Figure 4 shows the un-
loaded current at Pin 10 versus input power. The meter drive
current can be used directly (RSSI) or can be used to trip the
carrier detect circuit at a specified input power. To do this,
pick an RF trip level in dBm. Read the corresponding current
from Figure 4 and pick a resistor such that:

R10 =~ 0.64 Vdc /119

Hysteresis is gvailable by connecting a high valued resistor
RH between Pins 10 and 11. The formula is:

Hysteresis = Voc/(RH x 10 =7) dB

Figure 12. Circuit Side View

REC. AUDIO

DRIVE

4

.

MC3362
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@ MOTOROLA

MC3363
Low Power Dual
Conversion FM Receiver

The MC3363 is a single chip narrowband VHF FM radio receiver. Itis a dual

conversion receiver with RF amplifier transistor, oscillators, mixers, quadra- LOW POWER
ture detector, meter drive/carrier detect and mute circuitry. The MC3363 also DUAL CONVERSION
has a buffered first local oscillator output for use with frequency synthesizers,
and a data slicing comparator for FSKpdetection. K v FM RECEIVER
® Wide Input Bandwidth — 200 MHz Using Internal Local Oscillator SEMICONDUCTOR
— 450 MHz Using External Local Oscillator TECHNICAL DATA
® RF Amplifier Transistor
® Muting Operational Amplifier
® Complete Dual Conversion
® [ow Voltage: Vcc =2.0 Vto 6.0 Vdc «
® |ow Drain Current: Icc = 3.6 mA (Typical) at Vcc =3.0V, \
Excluding RF Amplifier Transistor DW SUFFIX
® Excellent Sensitivity: Input 0.3 pV (Typical) for 12 dB SINAD PLASTIC PACKAGE
Using Internal RF Amplifier Transistor C&SOE_ZQSS)F

® Data Shaping Comparator
® Received Signal Strength Indicator (RSSI) with 60 dB

Dynamic Range ORDERING INFORMATION
® Low Number of External Parts Required

Operating
® Manufactured in Motorola’s MOSAIC® Process Technology Device Temperature Range Package

MC3363DW | Tp =—40 to +85°C SO-28L

Figure 1. Pin Connections and Representative

Block Diagram
1st Mixer Input [1] [28] 1st Mixer Input
Base [2] _—]27] Varicap Control
Emitter [3] 26] 1stLO Tank
Collector [4] 25] 1stLO Tank
2nd LO Emitter [5 [24] 1stLO Output
2nd LO Base E @ 1st Mixer Output
2nd Mixer Output E‘ 22] 2nd Mixer Input
Vee [E] 21] 2nd Mixer Input

Limiter Input [ [20] VEg

Limiter Decoupling [10] 9] Mute Output

a4

Limiter Decoupling a [18] Comparator Output
Meter Drive (RSS) [i2] [17] Comparator Input
Carrier Detect [13] [16] Recovered Audio
Quadrature Coil [14] [15] Mute Input

© Motorola, Inc. 1995
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MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Pin Symbol Value Unit
Power Supply Voltage 8 VcC(max) 7.0 Vdc
Operating Supply Voltage Range 8 Vce 2.0t06.0 Vde
(Recommended)
Input Voltage (Vcc = 5.0 Vdc) 1.28 Vi-28 1.0 Vrms
Mute Output Voltage 19 Vig -0.71t08.0 Vpk
Junction Temperature - Ty 150 °C
Operating Ambient Temperature Range - TA -40to +85 °C :
Storage Temperature Range - Tstg — 6510 +150 °C

ELECTRICAL CHARACTERISTICS (Vcc = 5.0 Vdc, fo = 49.7 MHz, Deviation = +3.0 kHz, Ta = 25°C, Mod 1.0 kHz,
test circuit of Figure 2 unless otherwise noted)

Characteristic Pin Min Typ Max Units
Drain Current (Carrier Detect Low) 8 - 4.5 8.0 mA
—3.0 dB Limiting Sensitivity (RF Amplifier Not Used) - 0.7 2.0 uVrms
Input For 12 dB SINAD - 0.3 -
20 dB S/N Sensitivity (RF Amplifier Not Used) - 1.0 -
1st Mixer Input Resistance (Parallel — Rp) 1,28 - 690 - Q
1st Mixer Input Capacitance (Parallel — Cp) 1. 28 - 72 ~ oF
1st Mixer Conversion Voltage Gain (Ayc1, Open Circuit) - 18 - dB
2nd Mixer Conversion Voltage Gain )Ayco, Open Circuit) - 21 -
2nd Mixer Input Sensitivity (20 dB S/N) (10.7 MHz i/p) 21 - 10 - uVrms
Limiter Input Sensitivity (20 dB S/N) (455 kHz i/p) 9 - 100 -
RF Transistor DC Current Drain 4 1.0 1.5 25 mAdc
Noise Output Level (RF Signal = 0 mV) 16 - 70 - mVrms
Recovered Audio (RF Signal Level = 1.0 mV) 16 120 200 - mVrms
THD of Recovered Aduio (RF Signal = 1.0 mV) 16 - 2% - %
Detector Output Impedance 16 - 400 - Q
Series Equivalent Input Impedance 1 - 450— -
j350
Data (Comparator) Output Voltage — High 18 - - Vece Vde
—Low 0.1 0.1 -
Data (Comparator) Threshold Voltage Difference 17 70 10 150 mV
Meter Drive Slope 12 70 100 135 nA/dB
Carrier Detect Threshold (Below V) 12 0.53 0.64 0.77 Vde
Mute Output Impedance — High 19 - 10 - MQ
—Low - 25 -
MOTOROLA MC3363
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Figure 2. Test Circuit
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CIRCUIT DESCRIPTION

The MC3363 is a complete FM narrowband receiver from
RF amplifier to audio preamp output. The low voltage dual
conversion design yields low power drain, excellent sensitiv-
ity and good image rejection in narrowband voice and data
link applications.

In the typical application, the input RF signal is amplified
by the RF transistor and then the first mixer amplifies the sig-
nal and converts the RF input to 10.7 MHz. This IF signal is
filtered externally and fed into the second mixer, which further
amplifies the signal and converts it to a 455 kHz IF signal. Af-
ter external bandpass filtering, the low IF is fed into the limit-
ing amplifier and detection circuitry. The audio is recovered
using a conventional quadrature detector. Twice-IF filtering is
provided internally.

The input signal level is monitored by meter drive circuitry
which detects the amount of limiting in the limiting amplifier.
The voltage at the meter drive pin determines the state of the
carrier detect output, which is active low.

APPLICATIONS INFORMATION

The first local oscillator is designed to serve as the VCO in
a PLL frequency synthesized receiver. The MC3363 can op-
erate together with the MC145166/7 to provide a two-chip
ten—channel frequency synthesized receiver in the 46/49
cordless telephone band. The MC3363 can also be used with
the MC14515X series of CMOS PLL synthesizers and
MC120XX series of ECL prescalers in VHF frequency syn-
thesized applications to 200 MHz.

For single channel applications the first local oscillator can
be crystal controlled. The circuit of Figure 4 has been used
successfully up to 60 MHz. For higher frequencies an exter-
nal oscillator signal can be injected into Pins 25 and/or 26 —
a level of approximately 100 mVrms is recommended. The
first mixer’s transfer characteristic is essentially flat to 450
MHz when this approach is used (keeping a constant 10.7
MHz IF frequency). The second local oscillator is a Colpitts
type which is typically run at 10.245 MHz under crystal con-
trol.

The mixers are doubly balanced to reduce spurious re-
sponses. The first and second mixers have conversion gains
of 18 dB and 21 dB (typical), respectively. Mixer gain is stable
with respect to supply voltage. For both conversions, the mix-
er impedances and pin layout are designed to allow the user
to employ low cost, readily available ceramic filters.

Following the first mixer, a 10.7 MHz ceramic bandpass fil-
ter is recommended. The 10.7 MHz filtered signal is then fed
into the second mixer input Pin 21, the other input Pin 22 be-
ing connected to VcC.

The 455 kHz IF is filtered by a ceramic narrow bandpass
filter then fed into the limiter input Pin 9. The limiter has 10 uV
sensitivity for —3.0 dB limiting, flat to 1.0 MHz.

NOTE: For further application and design information, refer to AN980.

The output of the limiter is internally connected to the
quadrature detector, including a quadrature capacitor. A par-
allel LC tank is needed externally from Pin 14to VcC. A 68 kQ
shunt resistance is included which determines the peak sep-
aration of the quadrature detector; a smaller value will lower
the Q and expand the deviation range and linearity, but de-
crease recovered audio and sensitivity.

A data shaping circuit is available and can be coupled to
the recovered audio output of Pin 16. The circuit is a
comparator which is designed to detect zero crossings of
FSK modulation. Data rates of up to 35000 baud are detect-
able using the comparator. Best sensitivity is obtained when
data rates are limited to 1200 baud maximum. Hysteresis is
available by connecting a high-valued resistor from Pin 17 to
Pin 18. Values below 120 kQ are not recommended as the
input signal cannot overcome the hysteresis.

The meter drive circuitry detects input signal level by moni-
toring the limiting of the limiting amplifier stages. Figure 5
shows the unloaded current at Pin 12 versus input power.
The meter drive current can used directly (RSSI) or can be
used to trip the carrier detect circuit at a specified input pow-
er.

A muting op amp is provided and can be triggered by the
carrier detect output (Pin 13). This provides a carrier level
triggered squelch circuit which is activated when the RF input
at the desired input frequency falls below a present level. The
level at which this occurs is determined by the resistor placed
between the meter drive output (Pin 12) and V. Values be-
tween 80-130 kQ are recommended. This type of squelch is
pictured in Figures 3 and 4.

Hysteresis is available by connecting a high-valued resis-
tor Rh between Pins 12 and 13. The formula is:

Hyst = Vcc/ (Rh x 10—7) dB

The meter drive can also be used directly to drive a meter
or to provide AGC. A current to voltage converter or other lin-
ear buffer will be needed for this application.

A second possible application of the op amp would be in a
noise triggered squelch circuit, similar to that used with the
MC3357/MC3359/MC3361B FM IFs. In this case the op amp
would serve as an active noise filter, the output of which
would be rectified and compared to a reference on a squelch
gate. The MC3363 does not have a dedicated squelch gate,
but the NPN RF input stage or data shaping comparator
might be used to provide this function if available. The op
amp is a basic type with the inverting input and the output
available. This application frees the meter drive to allow it to
be used as a linear signal strength monitor.

The circuit of Figure 4 is a complete 50 MHz receiver from
antenna input to audio preamp output. It uses few compo-
nents and has good performance. The receiver operates on
a single channel and has input sensitivity of < 0.3 uV for 12
dB SINAD.

MOTOROLA
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Figure 3. Typical Application in a PLL Frequency Synthesized Receiver
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Figure 4. Single Channel Narrowband FM Receiver at 49.67 MHz

MC3363DW

RF Input

49.67 MHz
50 Q
39 pF 1.0k pF
1.0k pF L
— =
0.22 uH 10k
2.0-7.0 Vdc

10.01 j: X1

Squelch
Adjust

0.01 \|

]
o

0.68 puH

/1

. 0. Out
|

15k

(optional)

8.0 @ Spkr

A

MC34119D

23 F2

—
»n
21

Standard 10.7 MHz Filter

Vee

Carrier
\'\I\\\\ Detect

— Indicator

_Iw uF

F1 - 455 kHz ceramic filter, R jp = Ryt = 1.5 kQ 10 2.0 kQ
MuRata CFU455X or CFW455X, suffix denotes bandwidth
F2 - 10.7 MHz ceramic filter, Rjp = Rgt = 330Q
MuRata SFE10.7MJ-A, SFA10.7MF5, or SFE10.7MS2A.
F2X - 10.7 MHz crystal filter, FOX 10M20A or equivalent.
Crystal filters improve adjacent channel and second
image (unwanted 48.76 MHz) rejection. Sensitivity is
degraded very slightly with this circuit.
LC1 — 455 kHz quadrature tank circuit; Toko 7MC8128Z
P1 - Volume control, miniature potentiometer, logarithmic
taper.
X11 - 10.245 MHz fundamental mode crystal. load capacity
32 pF.
X2 - 38.97 MHz, 3rd overtone crystal. series mode.
0.68 uH adjustable coil; Coilcraft M1287-A
0.22 uH adjustable coil: Coilcraft M1175-A

Vee - VLeD

R_Ep is used to adjust LED current: || gp =
RLeo
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Figure 6. PC Board Component View

with High Performance Crystal Filter Figure 7. PC Board Circuit Side View

Figure 8. PC Board Component Side Ground Plane’

1

3.000”

3.000" =|.

MC3363
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Advance Information
Low Power
Narrowband FM IF

The MC3371 and MC3372 perform single conversion FM reception and
consist of an oscillator, mixer, limiting IF amplifier, quadrature discriminator,
active filter, squelch switch, and meter drive circuitry. These devices are de-
signed for use in FM dual conversion communication equipment. The
MC3371/MC3372 are similar to the MC3361/MC3357 FM [Fs, except that a
signal strength indicator replaces the scan function controlling driver which is
in the MC3361/MC3357. The MC3371 is designed for the use of parallel LC
components, while the MC3372 is designed for use with either a 455 kHz
ceramic discriminator, or parallel LC components.

These devices also require fewer external parts than earlier products. The
MC3371 and MC3372 are available in dual-in-line and surface mount pack-
aging.

Wide Operating Supply Voltage Range: Vcc = 2.0 t0 9.0V
Input Limiting Voltage Sensitivity of — 3.0 dB

Low Drain Current: Icc = 3.2mA, @ Vgc = 4.0V, Squelch Off
Minimal Drain Current Increase When Squelched

Signal Strength Indicator: 60 dB Dynamic Range

Mixer Operating Frequency Up to 100 MHz

Fewer External Parts Required than Earlier Devices

e o o ¢ o o o

MAXIMUM RATINGS

MC3371
MC3372, A

LOW POWER
FM IF

SEMICONDUCTOR
TECHNICAL DATA

&

P SUFFIX D SUFFIX
PLASTIC PACKAGE  PLASTIC PACKAGE
CASE 648 CASE 751B

(SO-16)

Rating Pin | Symbol Value Unit
Power Supply Voltage ) 4 |Vgg(max) 10 vdc
RF Input Voltage (Voc = 4.0 Vdc) 16 Vi 1.0 Vrms
Detector Input Voltage 8 Vg 1.0 Vpp
Squelch Input Voltage 12 Vi2 6.0 Vdc

(Voe = 4.0 Vdc)

Mute Function 14 Vi4 -0.7t0 10 Vpk
Mute Sink Current 14 l14 50 mA
Junction Temperature - Ty 150 °C
Storage Temperature Range - Tstg —65to + 150 °C

Devices should not be operated at these values. The “Recommended Operating Conditions”
table provides conditions for actual device operation.

PIN CONNECTIONS

Crystal 'I E Mixer Input
(2]

o [75] GND
Mixer Output E E Mute
Ve L4 MC3371 [13] Meter Drive
Limiterinput [ 5 |~ (Top View) [ 72] Squelch Input
6 11] Filter Output
Decoupling |: :\
‘I E Filter Input
Quad Coil E ) Eﬁgi%vered
[ |
E Mixer Input

Crystal {E

0se- 2] 15] GND

Mixer Output | 3 % Mute
Vee % MC3372  |13] Meter Drive

Limiter Input E (Top View) E Squelch Input

RECOMMENDED OPERATING CONDITIONS Decoupling [ 6 | 7] Fitier Output
Rating Pin | Symbol Value Unit Limiter ouput [ 7| [70] Fiter Input

Supply Voltage (@ Tpo=25°C) | 4 Vce 2.0t09.0 Vdc Recovered

(= 30°C < Ta < +75°C) 2.4109.0 ouadoput [ | 9.1 audio
RF Input Voltage 16 Vit 0.0005t0 10 | mVrms
RF Input Frequency 16 frf 0.1 to 100 MHz ORDERING INFORMATION
Oscillator Input Voltage 1 Viocal 8010400 |mVrms Operating
Intermediate Frequency - fif 455 kHz Device Temperature Range | Package
Limiter Amb Input Voltage 5 Vif 0 to 400 mVrms MC3371D SO-16
Filter Amp Input Voltage 10 Via 0.1t0 300 |mVrms MC3371P Plastic DIP

Ta =—30°to +70°C
Squelch Input Voltage 12 Vsq Oor2 Vdc MC3372D, AD SO-16
Mute Sink Current 14 Isq 0.1to0 30 mA MC3372P, AP Plastic DIP
Ambient Temperature Range - TA —30to + 70 °C
MC3371 MOTOROLA
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AC ELECTRICAL CHARACTERISTICS (Vg = 4.0 Vdc, fo = 58.1125 MHz, df = + 3.0 kHz, fmoeg = 1.0 kHz, 50 Q source,
flocal = 57.6575 MHz, V|gegl = 0 dBm, Tp = 25°C, unless otherwise noted)

Characteristic Pin Symbol Min Typ Max Unit

Input for 12 dB SINAD - VsIN pVrms
Matched Input — (See Figures 10, 11 & 12) - 1.0 -

Unmatched Input — (See Figures 7A & 7B) - 5.0 15

Input for 20 dB NQS - VNQS - 35 - uVrms

Recovered Audio Output Voltage - AFQ mVrms
Vif = - 30 dBm 120 200 320

Recovered Audio Drop Voltage Loss - AF|oss dB
Vrf=-30dBm,Vcc=4.0Vto20V -8.0 -15 -

Meter Drive Output Voltage (No Modulation) 13 Mprv Vdc
Vi = — 100 dBm MV1 - 0.3 0.5
Vif=~—70dBm Mv2 1.1 1.5 1.9
Vif =—40dBm MV3 2.0 25 3.1

Filter Amp Gain - AV(Amp) dB
Rg =600 Q, fg = 10 kHz, Vig = 1.0 mVrms 47 50 -

Mixer Conversion Gain - AV(Mix) dB
Vif =—40 dBm, R = 1.8 k2 14 20 -

Signal to Noise Ratio - s/n dB
Vrf=-30dBm 36 67 -

Total Harmonic Distortion - THD %
Vif =~ 30 dBm, BW = 400 Hz to 30 kHz - 0.6 34

Detector Output Impedance 9 20 - 450 - Q

Detector Output Voltage (No Modulation) 9 DVo Vdc
Vrf=—30dBm - 1.45 -

Meter Drive 13 Mo uA/dB
Vi =—100 to — 40 dBm - 0.8 -

Meter Drive Dynamic Range 13 MVD dB
RFn - 60 -

IFIn (455 kHz) - 80 -

Mixer Third Order Input Intercept Point - ITOMix dBm
f1 = 58.125 MHz
f2 = 58.1375 MHz - -22 -

Mixer Input Resistance 16 Rin - 3.3 - kQ

Mixer Input Capacitance 16 Cin - 22 - pF

DC ELECTRICAL CHARACTERISTICS (Vg = 4.0 Vdc, Ta = 25°C, unless otherwise noted)
Characteristic Pin Symbol Min Typ Max Unit

Drain Current (No Input Signal) 4 mA
Squelch Off, Vgq = 2.0 Vdc lect - 3.2 4.2
Squelch On, Vgq = 0 Vdc lec2 - 3.6 4.8
Squelch Off, Vcc=2.0t09.0 V dicc1 - 1.0 2.0

Detector Output (No Input Signal) 9 Vg Vdc
DC Voltage, V8 = Vo 0.9 1.6 23

Filter Output (No Input Signal) 11 Vdc
DC Voltage V41 1.5 25 3.5
Voltage Change, Vo =2.0t09.0 V dViq 2.0 5.0 8.0

Trigger Hysteresis - Hys 34 57 80 mV

© Motorola, Inc. 1995

MOTOROLA MC3371
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TYPICAL CURVES (UNMATCHED INPUT)

Figure 1. Total Harmonic Distortion
versus Temeprature

Figure 2. RSSI versus RF Input

__ 50 70 T I
2 TaA=+75°C
P4 Voo =4.0Vde 60 N
= 4.0 RF Input = - 30 dBm .
5 fo=10.7 MHz 50 /4 o
e - / Ta=-30°C
35 30 240 7/
= 5 Ta=+25°C
g 3 D
x 20 a
ES @ Voe =4.0 Vde
= cc=4
2 ] 20 fo = 10.7 MHz
e 10
e 1. 780
= \/ 10l-Ta=+75°C
I
= 0 0 Ta=-30°C
-55 -3 -15 50 25 45 65 85 105 125 -140 -120 -100 -80 -60 -40 -20 0 20
Ta, AMBIENT TEMPERATURE (°C) RF INPUT (dBm)
Figure 3. RSSI Output versus Temperature Figure 4. Mixer Output versus RF Input
60 0
[ ] —
54 -30dBm _10 100 MHz
48 Desired Products
— Vee =4.0Vde =
e to= 107 MHz | g%
= 36 5 100 MHz
e 30 ,@ %0 3rd Order Products
= 2
3 5 ~70dBm |~ Q-4
@D ]
2 18 E o / :
12 /
Vee =4.0Vde
-60 . —
6.0 TR 4 Tp=27°C
0 e -7 | |
-55 -3 -15 50 25 45 65 85 105 125 -70 -60 -50 -40 -30 -20 -10 0 10
Ta, AMBIENT TEMPERATURE (°C) RF INPUT (dBm)
Figure 5. Mixer Gain versus Supply Voltage Figure 6. Mixer Gain versus Frequency
30
1 4 T T
2 TA=+75"C——— Veo=40Vde 1]
2 X Ta=+27°C |
— RFijn =~ 40 dBm 1/
. e Lt 1 o 30 N i
"z 21 / / Ta=-30°C Ta=+25°C g \\\\\ P
5 18 = SN
p] =
£ 15 ,}, S 20 =10 dBmN N
3 g i \
o ¥ - 15dBm
2] fo.= 10.7 MHz = \
@ 9.0 0 -
RFin - 40 dBm 10 20dBm 50 dbm
6.0 18 k]Q Loa(? \ \ 0dBm
30 —
| \ -50d8m
0 I
0 10 20 30 40 50 60 70 80 90 10 1.0 10 100 1000
Ve, SUPPLY VOLTAGE (V) f, FREQUENCY (MHz)
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Figure 7A. MC3371 Functional Block Diagram and Test Fixture Schematic

RF Input RSSI Output
A
Ve = 4.0 Vde L Filter In
I 1
51k 0.1 5Qin Filter Out 1
= j AF Out
-1 470 to Audio
Power Amp
M(?e 510k
oﬂ 13 12 11 10
Filter| ~
mp
¥
Squelch Trigger I
with Hysteresis —
r Demodulator
- A Aiopr A
W Limitr 1€
A Amy
53k
Oscillator ‘—l 1.8k
*~——
1 2 3 4 5 6 7 8
15p
‘ r-—™7
,F ' Quad Coil TOKO
=01 =01 | | 246597 HK (10 mm)
576575 == 0.83 20k ! lor
Hz | | 7MC-8128Z (7 mm)
_’_ q
0.001 L
T .
—r-’ muRata
1 CFU455D2 = 0.1 Units:
= or I R: Q, C: uF
equivalent - Unless otherwise noted,
capacitors marked “sm”
are silver mica.
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Figure 7B. MC3372 Functional Block Diagram and Test Fixture Schematic

RF Input RSSI Output
A
Ve = 4.0 Vde Fitter In
o 3
51k 0.1 sQin  Filter Out ES
(@]

AF Out
to Audio
Power Amp

o

470

Mute 4 Siok

I

14 13 12 1 10 9
Filter| ~
mp
X +

Squelch Trigger » I
with Hysteresis =

r Demodulator
— ] |
Mixer
Limitel
Y Am| >
} 53k

Oscillator _J
1 2 3 4 5 6 7 8
15p C13 C14
R10 —
T—I —e | sk 0.1 2|7|p
—" VWA 11
R11 Cora
51k eramic
c12 L R12
57'\}]?_&‘3275 [;, ¥ 43K — Resonator
0.001 T muRata
P P! CDB455C16
muRata _L o
CFU455D2 %1 15 Units:
T or T o RocyF
equivalent = Unless otherwise noted,
capacitors marked “sm”
are silver mica.
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MC3371 PIN FUNCTION DESCRIPTION

OPERATING CONDITIONS V¢ = 4.0 Vdc, RFjp = 100 1V, fmod = 1.0 kHz, fdey = 3.0 kHz. MC3371 at frf = 10.7 MHz (see Figure 10).

Pin Symbol

Internal Equivalent
Circuit

Description

Waveform

1 0OsC1

2 0scC2

Vee

The base of the Colpitts oscillator. Use
a high impedance and low capacitance
probe or a "sniffer” to view the wave—
form without altering the frequency.
Typical level is 450 mVp—p.

The emitter of the Colpitts oscillator.
Typical signal level is 200 mVp-p.
Note that the signal is somewhat
distorted compared to that on pin 1.

3 MXout

4 Vee

3
4 Mixeroyt

100
HA

Output of the Mixer. Riding on the
455 kHz is the RF carrier component.
The typical level is approximately

60 mVp-p.

Supply Voltage — 2.0 to 9.0 Vdc is the
operating range. V¢ is decoupled to
ground.

5 IFin

6 DEC1
7 DEC2

5
IFjn —p—

DECt

53k

51k

@eom\

A A Vrc’

DEC2

Input to the IF amplifier after passing
through the 455 kHz ceramic filter. The
signal is attenuated by the filter. The
typical level is approximately

50 mVp—-p.

IF Decoupling. External 0.1 uF
capacitors connected to Vg .

MOTOROLA

MC3371
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MC3371 PIN FUNCTION DESCRIPTION

OPERATING CONDITIONS V¢ = 4.0 Vdc, RFjp = 100 pV, fmod = 1.0 kHz, fgey = 3.0 kHz. MC3371 at fRF = 10.7 MHz (see Figure 10).

Internal Equivalent
Pin Symbol Circuit Description Waveform
8. Quad Quadrature Tuning Coil. Composite
Coll 8 (not yet demodulated) 455 kHz IF
: Quad Coil signal is present. The typical level is
Ve 500 mVp-p.
T 10p
50 pA
9 RA Recovered Audio. This is a composite
FM demodulated output having signal
and carrier component. The typical
level is 1.4 Vp—p.
Vee
200
RAOut The filtered recovered audio has the
9 carrier component removed and is
100 pA typically 800 mVp—p.
10 Filjp Filter Amplifier Input
10
Filter|
Vee
30 uA
11 Filout Filter Amplifier Output. The typical
signal level is 400 mVp—p.
Vee
240 pA
Filteroyt
1
MC3371 MOTOROLA
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OPERATING CONDITIONS Vi = 4.0 Vdc, RFjp = 100 pV, fimeg = 1.0 kHz, fgey = 3.0 kHz. MC3371 at frF = 10.7 MHz (see Figure 10).

MC3371 PIN FUNCTION DESCRIPTION

Pin Symbol

Internal Equivalent
Circuit

Description

Waveform

12 Sain

Sain

Squelch Input. See discussion in
application text.

13 RSSI

Vee
-t

§1.Bk

Bias
13
RSSloyt

RSSI Output. Referred to as the
Received Signal Strength Indicator or
RSSI. The chip sources up to 60 pA
over the linear 60 dB range. This pin
may be used many ways, such as:
AGC, meter drive and carrier triggered
squelch circuit.

14 MUTE

14 Mute or

Saout
40k

Mute Output. See discussion in
application text.

15 GND

GND 15

Ground. The ground area should be
continuous and unbroken. In a two—
sided layout, the component side has
the ground plane. In a one-sided
layout, the ground plane fills around
the traces on the circuit side of the
board and is not interrupted.

16 MiXin

16
Mixerin

3.3k

Mixer Input —
Series Input Impedance:
@ 10 MHz: 309 - j33 Q
@ 45 MHz: 200 — {13 Q

MOTOROLA
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MC3372 PIN FUNCTION DESCRIPTION

OPERATING CONDITIONS V¢ = 4.0 Vdc, RF|p = 100 pV, fmoed = 1.0 kHz, fgey = 3.0 kHz. MC3372 at fRfF = 45 MHz (see Figure 12).

Internal Equivalent

Pin Symbol Circuit Description Waveform
-5 IFin IF Amplifier Input
5
IFin
6 53k
6 DEC1 DEC IF Decoupling. External 0.1 uF
B ' 60 1A capacitors connected to Vo .
7 IFOut IF Amplifier Output Signal level is
Voo 7. typically 300 mVp—p.
he <+ IFout
[
50 uA
= 120 uA
8 Quadjn Quadrature Detector Input. Signal
g level is typically 150 mVp—p.
Quadjp
Vee
50 pA
9 RA Recovered Audio. This is a composite
FM demodulated output having signal
and carrier components. Typical level
is 800 mVp-p.
Ve
200 9
RAout
The filtered recovered audio has the
100 uA carrier signal removed and is typically
I 500 mVp-p.

*Other pins are the same as pins in MC3371.

MC3371
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Mixer In

Figure 8. MC3371 Circuit Schematic

Mixer Out Meter Out Filter In

—»- 13 ‘—¢1O

12 Squelch In

11
Filter Out Squelch Out
Bias
1 1 1 L ew L L
8
l—( Quad In
" 10
"8 L 1% I L F
5 ™ Tp v 200 9
IFin - —p- RA Out
1.8k =
6 53k
Ty 57k
DEC2 »
Figure 9. MC3372 Circuit Schematic
4 Mixer In Mixer Out Meter Out Filter In
Voo 1 ’—-V 3 —»-13 |—<' 10
12 Squelch In
A
1
osct '2 ,E] Squelch Out
0SC2 »—¢
@ 200 uA Bias
N ¢ Quad|
Voo - ’—4 Quad In
178 —||/ 178 1 K é X
5 v’ 200 9
Fin ,_‘;_‘ +-AM—B- RA Out
6 53k
DEC »
IF Out ¥
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CIRCUIT DESCRIPTION

The MC3371 and MC3372 are low power narrowband FM

receivers with an operating frequency of up to 60 MHz. Its low -

voltage design provides low power drain, excellent sensitiv-
ity, and good image rejection in narrowband voice and data
link applications.

This part combines a mixer, an IF (intermediate frequency)
limiter with a logarithmic response signal strength indicator, a
quadrature detector, an active filter and a squelch trigger cir-
cuit. In a typical application, the mixer amplifier converts an
RF input signal to a 455 kHz IF signal. Passing through an
external bandpass filter, the IF signal is fed into a limiting am-
plifier and detection circuit where the audio signal is recov-
ered. A conventional quadrature detector is used.

The absence of an input signal is indicated by the pres-
ence of noise above the desired audio frequencies. This
"noise band” is monitored by an active filter and a detector.
A squelch switch is used to mute the audio when noise or a
tone is present. The input signal level is monitored by a meter
drive circuit which detects the amount of IF signal in the limit-
ing ampilifier.

APPLICATIONS INFORMATION

The oscillator is an internally biased Colpitts type with the
collector, base, and emitter connections at Pins 4, 1 and 2 re-
spectively. This oscillator can be run under crystal control.
For fundamental mode crystals use crystal characterized
parallel resonant for 32 pF load. For higher frequencies, use
3rd overtone series mode type crystals. The coil (L2) and re-
sistor RD (R13) are needed to ensure proper and stable op-
eration at the LO frequency (see Figure 12, 45 MHz
application circuit).

The mixer is doubly balanced to reduce spurious radiation.
Conversion gain stated in the AC Electrical Characteristics
table is typically 20 dB. This power gain measurement was
made under stable conditions using a 50 Q source at the in-
put and an external load provided by a 455 kHz ceramic filter
at the mixer output which is connected to the Vg (Pin 4) and
IF input (Pin 5). The filter impedance closely matches the 1.8
kQ internal load resistance at Pin 3 (mixer output). Since the
input impedance at Pin 16 is strongly influenced by a 3.3 kQ
internal biasing resistor and has a low capacitance, the use-
ful gain is actually much higher than shown by the standard
power gain measurement. The Smith Chart plot in Figure 16
shows the measured mixer input impedance versus input fre-
quency with the mixer input matched to a 50  source im-
pedance at the given frequencies. in order to assure stable
operation under matched conditions, it is necessary to pro-
vide a shunt resistor to ground. Figures 10, 11 and 12 show
the input networks used to derive the mixer input impedance
data. ’

Following the mixer, a ceramic bandpass filter is recom-
mended for IF filtering (i.e. 455 kHz types having a bandwidth
of £ 2.0 kHz to + 15 kHz with an input and output impedance
from 1.5 kQ to 2.0 k€2). The 6 stage limiting IF amplifier has

approximately 92 dB of gain. The MC3371 and MC3372 are
different in the limiter and quadrature detector circuits. The
MC3371 has a 1.8 kQ and a 51 kQ resistor providing internal
DC biasing and the output of the limiter is internally con-
nected, both directly and through a 10 pF capacitor to the
quadrature detector; whereas, in the MC3372 these compo-
nents are not provided internally. Thus, in the MC3371, no
external components are necessary to match the 455 kHz
ceramic filter, while in the MC3372, external 1.8 kQ2 and 51
k<2 biasing resistors are needed between Pins 5 and 7, re-
spectively (see Figures 11 and 12).

In the MC3371, a parallel LCR quadrature tank circuit is
connected externally from Pin 8 to Vg (similar to the
MC3361). In the MC3372, a quadrature capacitor is needed
externally from Pin 7 to Pin 8 and a parallel LC or a ceramic
discriminator with a damping resistor is also needed from Pin
8to Ve (similar to the MC3357). The above external quadra-
ture circuitry provides 90° phase shift at the IF center fre-
quency and enables recovered audio.

The damping resistor determines the peak separation of
the detector and is somewhat critical. As the resistor is de-
creased, the separation and the bandwidth is increased but
the recovered audio is decreased. Receiver sensitivity is de-
pendent on the value of this resistor and the bandwidth of the
455 kHz ceramic filter.

On the chip the composite recovered audio, consisting of
carrier component and modulating signal, is passed through
a low pass filter amplifier to reduce the carrier component
and then is fed to Pin 9 which has an output impedance of
450 Q. The signal still requires further filtering to eliminate
the carrier component, deemphasis, volume control, and fur-
ther amplification before driving a loudspeaker. The relative
level of the composite recovered audio signal at Pin 9 should
be considered for proper interaction with an audio post am-
plifier and a given load element. The MC13060 is recom-
mended as a low power audio amplifier.

The meter output indicates the strength of the IF level and
the output current is proportional to the logarithm of the IF in-
put signal amplitude. A maximum source current of 60 pA is
available and can be used to drive a meter and to detect a
carrier presence. This is referred to as a Received Strength
Signal Indicator (RSSI). The output at Pin 13 provides a cur-
rent source. Thus, a resistor to ground yields a voltage pro-
portional to the input carrier signal level. The value of this
resistor is estimated by (Vcc(Vdc) — 1.0 V)/60 HA; so for
Ve =4.0 Vdc, the resistor is approximately 50 kQ and pro-
vides a maximum voltage swing of about 3.0 V.

A simple inverting op amp has an output at Pin 11 and the
inverting input at Pin 10. The noninverting input is connected
to 2.5 V. The op amp may be used as a noise triggered
squelch or as an active noise filter. The bandpass filter is de-
signed with external impedance elements to discriminate be-
tween frequencies. With an external AM detector, the filtered
audio signal is checked for a tone signal or for the presence
of noise above the normal audio band. This information is ap-
plied to Pin 12.

MC3371
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An external positive bias to Pin 12 sets up the squelch trig-
ger circuit such that the audio mute (Pin 14) is open or con-
nected to ground. If Pin 12 is pulled down to 0.9 V or below by
the noise or tone detector, Pin 14 is internally shorted to
ground. There is about 57 mV of hyteresis at Pin 12 to pre-
vent jitter. Audio muting is accomplished by connecting Pin
14 to the appropriate point in the audio path between Pin 9
and an audio amplifier. The voltage at Pin 14 should not be
lower than — 0.7 V; this can be assured by connecting Pin 14

to the point that has no DC component.

Another possible application of the squelch switch may
be as a carrier level triggered squelch circuit, similar to the
MC3362/MC3363 FM receivers. In this case the meter out-
put can be used directly to trigger the squelch switch when
the RF input at the input frequency falls below the desired
level. The level at which this occurs is determined by the re-
sistor placed between the meter drive output (Pin 13) and
ground (Pin 15).

Figure 10. Typical Application for MC3371 at 10.7 MHz
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Figure 11. Typical Application for MC3372 at 10.7 MHz
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Figure 12. Typical Application for MC3372 at 45 MHz
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S+N, N, AMR (dB)

Figure 15. S + N, N, AMR versus Input

10
i
0 S+N
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fRE = 10.7 MHz —
-20 N Vec=40V  —
Ta=25°C —
-30 %
—40 S + N 30% AM
-50
N
-60 I
-130 -110 -90 -70 -50 -30 -10
RF INPUT (dBm)

* REFERENCE FIGURES 10, 11 & 12

Figure 16. Mixer Input Impedance versus Frequency

Vee =4.0Vde
RF Input = - 40 dBm

+j50

MC3371
2-68

MOTOROLA



Figure 17. MC3371 PC Board Component View with Matched Input at 10.7 MHz

COMPONENT SIDE

68 O~
C9

CFU
98 CIVCC 45 0011
4 c13ce

10 wyaL INPUT IF
T2 10.7 MHZ
AFOUT (D 10.245
MHZ

RO} Mcaart 1215 5
% DVRZ 0 -
R8
BNG ey ni] Cﬂng c L2 BNC
C8 R7T 5 C3O 3:]

MC3371 7 _«oS=

—

IF 10.7 MHZ R6 ["]RRD1
FRONT END VR1 D
R2 R3
- [0 —
B

Figure 18. MC3371 PC Board Circuit or Solder Side as Viewed thru Component Side

| o[ soLoen sioe Dn(

Above PC Board is laid out for the circuit in Figure 10.
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Figure 19. MC3372P PC Board Component View with Matched Input at 10.7 MHz

COMPONENT SIDE
c1s O INPUT IF
AF .OUT cbB 10.7 MHZ
455
C16
J2
"
BNC
IF 10.7 MHZ
FRONT END
J CcC

Figure 20. MC3372P PC Board Circuit or Solder Side as Viewed thru Component Side

| ® | soLDERsiDE (]

Above PC Board is laid out for the circuit in Figure 11.
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Advance Information

MC3374

Low Voltage FM

Narrowband Receiver

... with single conversion circuitry including oscillator, mixer, IF amplifiers,
limiting IF circuitry, and quadrature discriminator. The MC3374 is perfect for
narrowband audio and data applications up to 75 MHz which require ex-
tremely low power consumption. Battery powered applications down to Vo
=1.1V are possible. The MC3374 also includes an on—board voltage regula-
tor, low battery detection circuitry, a receiver enable allowing a power down
SLEEPMODE™, two undedicated buffer amplifiers to allow simultaneous au-

LOW VOLTAGE
SINGLE CONVERSION

FM RECEIVER

SEMICONDUCTOR
TECHNICAL DATA

dio and data reception, and a comparator for enhancing FSK (Frequency
Shift Keyed) data reception to 1200 baud.

® [ow Supply Voltage: Vcc = 1.1 to 3.0 Vdc

® Low Power Consumption: Pp = 1.5t0 5.0 mW

® input Bandwidth 75 MHz

Excellent Sensitivity: 0.5 uVrms for 12 dB SINAD
Voltage Regulator Available (Source Capability 3.0 mA)
Receiver Enable to Allow Active/Standby Operation
Low Battery Detection Circuitry

32

e

FTB SUFFIX
PLASTIC PACKAGE
CASE 873
(Thin QFP)

Self Biasing Audio Buffer
Data Buffer

ORDERING INFORMATION

FSK Data Shaping Comparator
Standard 32—-Lead QFP Surface Mount Package Device

Tested Operating
Temperature Range Package

SLEEPMODE is a trademark of Motorola, Inc. MC3374FTB

TA=-10°10+70°C | TQFP-32

Simplified Block Diagram

Data Data
Osc  Mixer Mixer Mixer 2ndIF Buffer Buffer 1stIF
Depl  In Out Depl  In Out In Out

][] [=] @] ][]

‘ - I_\

9 10 1 12 13 14 15 16
Quad Demod *N/C *N/C Comp Comp Rec Regulator
Tank  Gnd /P O/P Enable Reference

Test

This device contains 87 active transistors

*Internal Connection, do not ground.

Osc Base E Miver [B)S:fi ) a Vees
and IF:7 1stIF
Osc Emit E EI 1stiFIn
Audio
ffe
Isrc Depl E Bufer EI Audio Buffer Out
Voltage
IF Gnd E Reference El Audio Buffer In
Veece E Low ‘EI Low Battery Detector
Low ¢— Battery
Rec Audio E Pass Detector -EI 1.2V Select
Outpul Filter Main
Curent —— — |
Demodulator Decoupling [Z Buffer | Reference E’ vVee
Quadrature Receiver Voltage
Demodulat
Quad Tank EI emoOLIIOr] comp. Enable || Reference -1_7J Vreg

This document contains information on a new product. Specifications and information herein are © Motorola, Inc. 1995

subject to change without notice.
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MAXIMUM RATINGS (Voltage with respect to Pins 4 and 10; Tp = 25°C.)

Rating Pin Value Unit
Supply Voltage 18 5.0 Vde
RF Input Signal 31 1.0 Vrms
Audio Buffer Input 21 1.0 Vrms
Data Buffer Input 26 1.0 Vrms
Comparator Input 13 1.0 Vrms
Junction Temperature - 150 °C
Storage Temperature - ~65to +150 °C

Device should not be operated at or outside these values. The “Recommended Operating Limits” provide

for actual device operation.

RECOMMENDED OPERATING CONDITIONS

Parameter Pin Value Unit
Supply Voltage 18 1.1t03.0 Vdc
Receiver Enable Voltage 15 Vce Vdc
1.2V Select Voltage ‘ 19 OpenorVce Vdc
RF Input Signal Level 31 0.001 to 100 mVrms
RF Input Frequency 31 0to 75 MHz
Intermediate Frequency (IF) - 455 kHz
Audio Buffer Input 21 Oto 75 mVrms
Data Buffer Input 26 0to 75 mVrms
Comparator Input 13 10 to 300 mvrms
Ambient Temperature - -10to 70 °C

ELECTRICAL CHARACTERISTICS (Voc =13V, fg=10.7 MHz, fihod = 1.0 kHz, Deviation = 3.0 kHz, Ta = 25°C, Test

Circuit of Figure 1, unless otherwise noted.)

Characteristic Pin Min Typ l Max ] Unit 7
OVERALL MC3374 PERFORMANCE
Drain Current — Pin 15 = Vo (Enabled) 5+18+24 - 1.6 3.0 mA
— Pin 15 = 0 Vdc (Disabled) 5+18+24 - 0.5 - pA
Recovered Audio (RF Input =10 puV) 6 13 18 30 mVrms
Noise Output (RF Input = 0 mV, 300 Hz-5.0 kHz) 6 - 1.0 - mVrms
Input for —3.0 dB Limiting 31 - 0.6 - puvrms
MIXER
Mixer Input Resistance (Rp) 31 - 15 - kQ
Mixer Input Capacitance (Cp) 31 - 9.0 - pF
FIRST IF AMPLIFIER
First IF Amp Voltage Gain | - - 27 - [ w |
AUDIO BUFFER
Voltage Gain - 3.0 4.0 4.7 VIV
Input Resistance 21 - 110 - kQ
Maximum Input for Undistorted Output (<5% THD) 21 - 64 - mvVrms
Maximum Output Swing (<5% THD) 22 - 690 - mVpp
Output Resistance 22 - 780 - Q
DATA BUFFER
Voltage Gain - 1.4 2.7 4.3 VIV
Input Resistance 26 - 9.8 - MQ
Maximum Input for Undistorted Output (<5% THD) 26 - 100 - mVrms
Maximum Output Swing (<5% THD) 27 - 800 - mVpp
Output Resistance 27 - 690 - Q
MC3374 MOTOROLA
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ELECTRICAL CHARACTERISTICS (continued) (VoG = 1.3V, fo = 10.7 MHz, fmoq = 1.0 kHz, Deviation = 3.0 kHz, Ta

= 25°C, Test Circuit of Figure 1, unless otherwise noted.)

Characteristic Pin [ Min Typ Max Unit
COMPARATOR
Minimum Input for Triggering (R|_ = 100 k) 13 - 7.0 - mVrms
Maximum Input Frequency (R|_ = 100 k<) 13 - 25 - kHz
Rise Time (10—-90%; R|_= 100 kQ) 14 - 5.0 - us
Fall Time (90-10%; R = 100 k<) 14 - 0.4 - us
LOW BATTERY DETECTOR
Low Battery Trip Point 19 - 12 - Vdc
Low Battery Output-Vcc =09V 20 - 0.2 - Vde
-Vec =13V 20 - Vee -
VOLTAGE REGULATOR
Regulated Output (see Figure 4) 17 0.95 1.07 1.15 Vdc
Source Capability 17 - - 3.0 mA
MOTOROLA MC3374
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Figure 1. MC3374 Pager IF Application Circuit

RF Inpu\
FL2
F“ __L i 180k
— T VW
T Too 0.1 J:
_‘-_I_: - =
f f B r‘m EIEEIENES ol |
= * YW 339k
T |7 ||
Data 24
Mnxer :7 Buffer 4 iF l
2nd IF
Audio % 1.0pF
MC3374 Bulter_I2] o i o pudo
Vottage —! e
I_E Reference 'Fl
= — TP 3900P
E Oulpm Low 'E :_l: 82k
] Buﬂer T— Battery — -
6 Detector “ 19
KJ Fiter i -
E 'm 8.2k
Quadtalule Reference . | 1 T
Receiver | | Voltage 0.1 10
TE Comp. P‘ Enable | [Reference Ej_l ]_: 0.022
= o 1 I
- 1.0 3.3k =
56k 9 [[10]] 11 ][ 12 l13 ITﬂ 15][16] I A -
N.C. NC. Disable 022
= ook Enable] = 3 R
AW 4.7
AV
Pl
—0 Vee
—© VEE
'Data Output L
NOTES:
1.FL1 and FL2 are 455 kHz ceramic bandpass filters, which should 4.Cc1 and Cg3 are RF coupling capacitors and should have <20 Q
have input and output impedances of 1.5 kQ to 2.0 kQ. Suggested impedance at the desired input and oscillator frequencies.
part numbers are MuRata CFU455X or CFW455x ~ the X’ suffix 5. Cco provides “light coupling” of the oscillator signal into the mixer,
denotes bandwidth. and should have a 3.0 kQ to 5.0 kQ impedance at the desired
2.LC1 is a 455 kHz LC resonator. Recommended part numbers are local oscillator frequency.
Toko America RMC2A8597HM or 5SVLC-0637BGT (smaller). 6. Capacitors labelled Cg are bypass capacitors and should have
The evaluation board layout shown provides for use of either 20 Q impedance at the desired RF and local oscillator frequencies.
resonator. Ceramic discriminator elements cannot be used with 7.The network of L1, C1 and C2 provides impedance matching of
the MC3374 due to their low input impedance. The damping the mixer input (nominally 3.0 k2 shunted by 9.0 pF) to 50 Q at the
resistor value can be raised to increase the recovered audio or desired RF/IF input frequency. This will allow for bench testing of
lowered to increase the quadrature detector’s bandwidth and the receiver from typical RF signal generators or radio service
linearity — practical limits are approximately 27 kQ to 75 kQ. monitors, but additional or different matching will be required to
Typically the quadrature detector’s bandwidth should match the maximize receiver sensitivity when used in conjunction with an
low IF filter’s bandwidth. antenna, RF preamplifier or mixer.
3. The data buffer is set up as a low—pass filter with a comer
frequency of approximately 200 Hz. The audio buffer is a
bandpass filter with corner frequencies of 300 Hz and 3.0 kHz.
The audio amplifier provides bass suppression.
In. Freq. L1 L2 c1 c2 c3 c4 Cc1/Cc3 Cc2 Cs RD
10.7 MHz 6.8 pH Short 2-82 pF 10 pF 120 pF 50 pF 1.0nF 5.0 pF 0.1 uF Open
45 MHz 0.68 uH 1.2pH 5-25pF Open 30 pF 5.0 pF 1.0nF 1.0 pF 1.0nF 1.0k
72 MHz 0.22 pH 0.22 uH 5-25pF Open 18 pF 3.0 pF 470 pF 1.0 pF 470 pF 1.0k
MC3374 MOTOROLA
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Figure 2. Recovered Audio versus Supply Figure 3. S+N, N versus Input
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Figure 7. MC3374 Pager Receiver PCB Artwork
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CIRCUIT DESCRIPTION

The MC3374 is an FM narrowband receiver capable of op-
eration to 75 MHz. The low voltage design yields low power
drain and excellent sensitivity in narrowband voice and data
link applications. In the typical application the mixer amplifies
the incoming RF or IF signal and converts this frequency to
455 kHz. The signal is then filtered by a 455 kHz ceramic filter
and applied to the first intermediate frequency (IF) amplifier
input, before passing through a second ceramic filter. The
modulated IF signal is then applied to the limiting IF amplifier
and detector circuitry. Modulation is recovered by a conven-
tional quadrature detector. The typical modulation bandwidth
available is 3.0 to 5.0 kHz.

Features available include buffers for audio/data ampilifi-
cation and active filtering, on board voltage regulator, low bat-
tery detection circuitry with programmable level, and receiver
disable circuitry. The MC3374 is an FM utility receiver to be
used for voice and/or narrowband data reception. It is espe-
cially suitable where extremely low power consumption and
high design flexibility are required.

APPLICATION

The MC3374 can be used as a high performance FM IF for
the use in low power dual conversion receivers. Because of
the MC3374'’s extremely good sensitivity (0.6 uV for 20 dB
(S+N/N, see Figure 3)), it can also be used as a stand alone
single conversion narrowband receiver to 75 MHz for ap-
plications not sensitive to image frequency interference. An
RF preamplifier will likely be needed to uvercome preselector
losses.

The oscillator is a Colpitts type which must be run under
crystal control. For fundamental mode crystals choose reso-
nators, parallel resonant, for a 32 pF load. For higher fre-
quencies, use a 3rd overtone 'series mode type. The coil L2
and RD resistor are needed to ensure proper operation.

The best adjacent channel and sensitivity response occur
when two 455 kHz ceramic filters are used, as shown in Fig-
ure 1. Either can be replaced by a 0.1 pF coupling capacitor
to reduce cost, but some degradation in sensitivity and/or
stability is suspected.

The detector is a quadrature type, with the connection
from the limiter output to the detector input provided internal-
ly. A 455 kHz LC tank circuit must be provided externally. One
of the tank pins (Pin 8) must be decoupled using a 0.1 uF
capacitor. The 56 kQ damping resistor (see Figure 1), deter-
mines the peak separation of the detector (and thus its band-
width). Smaller values will increase the separation and
bandwidth but decrease recovered audio and sensitivity.

The data buffer is a noninverting amplifier with a nominal
voltage gain of 2.7 V/V. This buffer needs its dc bias (approxi-
mately 250 mV) provided externally or else debiasing will oc-
cur. A 2nd order Sallen—Key low pass filter, as shown in
Figure 1, connecting the recovered audio output to the data
buffer input provides the necessary dc bias and some post
detection filtering. The buffer can also be used as an ac-
tive filter.

The audio buffer is a noninverting amplifier with a nominal
voltage gain of 4.0 V/V. This buffer is self-biasing so its input

should be ac coupled. The two buffers, when applied as ac-
tive filters, can be used together to allow simultaneous audio
and very low speed data reception. Another possible configu-
ration is to receive audio only and include a noise-triggered
squelch.

The comparator is a noninverting type with an open collec-
tor output. Typically, the pull-up resistor used between Pin 14
and Vg is 100 kQ. With R = 100 kQ the comparator is capa-
ble of operation up to 25 kHz. The circuit is self-biasing, so its
input should be ac coupled.

The regulator is a 1.07 V reference capable of sourcing
3.0 mA. This pin (Pin 17) needs to be decoupled using a
1.0—10 pF capacitor to maintain stability of the MC3374.

Alithree Vccs onthe MC3374 (Vcc, Vo2, Veea) runon
the same supply voltage. V¢ is typically decoupled using
capacitors only. Vcc2 and Ve 3 should be bypassed using
the RC bypasses shown in Figure 1. Eliminating the resistors
onthe Vo2 and Vocabypasses may bepossible insome ap-
plications, but a reduction in sensitivity and quieting will likely
occur.

The low battery detection circuit gives an NPN open col-
lector output at Pin 20 which drops low when the MC3374
supply voltage drops below 1.2 V. Typically it would be pulled
up via a 100 kQ resistor to supply.

The 1.2 V Select pin, when connected to the MC3374 supply,
programs the low battery detector to trip at Ve < 1.1 V. Leaving
this pin open raises the trip voltage on the low battery detector.

Pin 15 is a receiver enable which is connected to V¢ for
normal operation. Connecting this pin to ground shuts off re-
ceiver and reduces current drain to Icc < 0.5 uA.

APPENDIX

Design of 2nd Order Sallen—-Key Low Pass Filters

R1 G
Input >—WA—e |

R2

Low Pass Output
c2 0tofo Hz
T ™ s 7 A=K

The audio and data buffers can easily be configured as active
low pass filters using the circuit configuration shown above.
The circuit has a center frequency (fo) and quality factor (Q)
given by the following:

1
e

fo = ——
2n VR1R2C1C2

Q-= !
R2C2 RI1C2 , 4, /RIC1
yRict T yRect T 09 Race
If possible, let R1 = R2 or C1 = C2 to simplify the above equa-

tions. Be sure to avoid a negative Q value to prevent instabili-

ty. Setting Q = 1//5 = 0.707 yields a maximally flat filter
response.

MOTOROLA
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Data Buffer Design

The data buffer is designed as follows:

fo =200 Hz
Q = 0.707 (target)

K = 2.7 (data buffer open loop voltage gain)
Setting C1 = C2 yields:

1
0 = —m——
2nC1/R1R2

_ 1
R2 R1
Rl + (2-K) R2
Iteration yields R2 = 4.2 (R1) to make Q = 0.707.
Substitution into the equation for f, yields:
R1 =38 kQ (use 39 kQ)
R2 = 4.2(R1) = 180 kQ
C1=C2=0.01pF

Audio Buffer Design

The audio buffer is designed as follows:

fo = 3000 Hz
R1=R2=8.2kQ
Q = 0.707 (target)

K = 3.9 (audio buffer open loop voltage gain)

Setting C1 = C2 yields:

1
0 = —m—
2nR1/C1C2

1
/g_‘f_ + (1K) \g
Iteration yields C2 = 2.65 (C1) to make Q = 0.707.
Substitution into the equation for fg yields:
C1=3900 pF
C2 =2.65(C1) =0.01 uF
R1=R2=8.2kQ

MC3374
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

MC34C86

Product Preview
Quad ElA-422_A Line Receiver P SUFFIX

\ PLASTIC DIP
CMOS 1 ) CASE 648
The MC34C86 is a quad differential line receiver designed for digital data 1
transmission over balanced lines. The MC34C86 meets all the requirements of
standard EIA-422—A while retaining the low—power characteristics of CMOS. D SUFFIX
The MC34C86 has an input sensitivity of 200 mV over the common mode SOG PACKAGE
input voltage range of + 7 V. In addition, each receiver chain has internal CASE 7518

hysteresis circuitry to improve noise margin and discourage output instability for
slowly changing input waveforms.
The MC34C86 is pin compatible with the MC3486. ORDERING INFORMATION

All pins are protected against damage due to electrostatic discharges. MC34C86P Plastic DIP

e Typical Power Supply Current: 6 mA MC34C86D SOG Package
e 2000 V ESD Protection on the Inputs and Outputs

Typical Propagation Delay: 18 ns

Typical Input Hysteresis: 75 mV

* Meets the Requirements of Standard EIA-422—-A

Operation from Single 5 V Supply

High Impedance Mode for Outputs Connected to System Buses
e TTL/CMOS Compatible Outputs

.

3

BLOCK DIAGRAM

B/D INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT AC
CONTROL D2 D1 B2 B1 c2 o1 A2 A1 CONTROL
O O O O O O O O
12 10 19 15 6 |7 1 4

T e

GND Vee OUTPUT OUTPUT OUTPUT OUTPUT
D B C A

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without notice.

REV 4
10/95
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TRUTH TABLE

Control Input Input Output
L X z
H VID 2 VTH (Max) 1
H VD £ VTH (Min) 0
H Open 1
X =Don’t Care . H=High Logic State
Z = High Impedance L = Low Logic State

MAXIMUM RATINGS
Rating Symbol Value Unit

This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee 7 \ ages or electric fields; however, itis advised that
normal precautions be taken to avoid applica-
tions of any voltage higher than the maximum
Input Differential Voltage Vip +14 \ rated voltages to this high impedance circuit.

For proper operation it is recommended that
Vin and Vgt be constrained to the range Vgg <
Storage Temperature Tstg —65t0 + 150 °C (Vin or Vout) < Vpp. Reliability of operation is
enhanced if unused inputs are tied to and
appropriate logic voltage level (e.g., either Vgg
ESD (Human Body Model) 2000 v orVpp).

Input Voltage Vi +10 \

Enable Control Input Voltage Vin Vcc +0.5 '

Maximum Current per Output o +25 mA

OPERATING CONDITIONS

Rating Symbol Min Max Unit
Power Supply Voltage Vce 4.5 55 "
Operating Temperature Range TA -40 +85 °C
Input Rise and Fall Time tr, tf — 500 ns
DC CHARACTERISTICS (Vcc=4.51t05.5V, Tp = - 40 to + 85°C, unless otherwise stated) (See Note 1)
Parameter Symbol Min Typ Max Unit
Power Supply Current, Vo = Max lcc — 6 12 mA
Enable Input Current, Vin = Voc or GND IL — — +1.0 pA
Input Voltage — Low Logic State (Enable Control) ViL — — 0.8 \
Input Voltage — High Logic State (Enable Control) ViH 2 — —
Differential Input Voltage, -7V <V cm <7 V Vout = VOH VTH 0.2 — —
Vout = VoL - - -0.2
Input Hysteresis, V| cm =0V Vhys —_ 75 — mvV
Comparator Input Current .Vin =+ 10V, Other Input = GND lin —_ 14 — mA
Vijn == 10V, Other Input= GND — -25 —
Comparator Input Resistance, - 10V <V cm <+ 10V Rin 4 4.8 — kQ
Output Voltage (Low Logic State) V|p =— 1V, lgyt = 6 mA (Note 2) VoL — 0.13 0.33
Output Voltage (High Logic State) Vip =+ 1V, lgyt = — 6 mA (Note 2) VoH 3.8 4.8 —
Output Leakage Current (High Logic State) Vot = Vo or GND loz -5 — 5 nA

NOTES:
1. All currents into device pins are shown as positive, out of device pins are negative. All voltages referenced to ground unless otherwise noted.
2. See EIA specifications EIA-422—A for exact test conditions.

MC34C86 MOTOROLA
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AC CHARACTERISTICS (Voo =4.5105.5V, Tp =—40 to + 85°C, unless otherwise stated)

Parameter Symbol Min Typ Max Unit
Propagation Delay Input to Output, C_ =50 pF, Vp|Fp =25V tPLH — 18 30 ns
tPHL ‘
Skew = | tpHL —tpLH | Skew — 1 — ns :
Propagation Delay Enable to Output tpLz — 12 — ns
CL=50pF R_=1000Q, Vp|IFF=25V tpHZ
Propagation Delay Enable to Output tpzL — 14 — ns
C =50 pF, RL=1000 €, VpIFF =25V tpzH

AC TEST CIRCUIT AND SWITCHING TIME WAVEFORMS

TEST
POINT Vee
l +25V , ,
OUTPUT — p! o/o—'v\/\,J INPUT f ov ov
l $1 Rl =2k -25V X .
CL=49pF 49kQ — ;<—fPLH PHL —> -
I o OUTPUT 7‘ 13V {13V
L " 52 4 L S1 AND S2 CLOSED
Figure 1. Test Circuit Figure 2. Propagation Delays
3V— ,
ENABLE INPUT 13V 13V
ov . .
—  -tp7y tPHZ —.4——».
: S1 OPEN STCLOSED 045 v
OUTPUTA 50 " S2CLOSED S2CLOSED
-~ =ipy tpLz e
' S1CLOSED $1CLOSED
OUTPUTB 5§ 50%
b S2 OPEN S2 CLOSED /! _+_
Figure 3. Enable and Disable Times
TYPICAL APPLICATIONS
ENABLE
DATA
DATA
OUTPUT

Figure 4. Two-Wire Balanced Systems (EIA—422-A)
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

MC34C87

Product Preview
Quad ElIA-422-A Line Driver b SUFFIX
CMOS PLASTIC DIP

16 CASE 648

The MC34C87 is a quad differential line driver designed for digital data 1
transmission over balanced lines. The MC34C87 meets all the requirements of

standard EIA—422—A while retaining the low—power characteristics of CMOS. D SUFFIX
The MC34C87 accepts TTL or CMOS input levels and translates these to SOG PACKAGE
EIA-422-A output level. This part uses special output circuitry that enables the CASE 751B
individual drivers to power down without loading down the bus. The MC34C87
also includes special circuitry which will set the outputs to a high impedance
mode during power up or down, preventing spurious glitches. Each enable pin ORDERING INFORMATION
controls two drivers. MC34C87P Plastic DIP
The MC34C87 is pin compatible with the MC3487. MC34C87D SOG Package

All pins are protected against damage due to electrostatic discharges.

e Maximum Power Supply Current: 3 mA

e 2000 V ESD Protection on the Inputs and the Outputs

e TTL/CMOS Input Compatible

* Typical Propagation Delay: 6 ns

e Typical Output Skew: 1 ns

e Meets Vo =6.0V (and Vo =-0.25V), Vcc=0V, Ip < 100 pA
Requirement

e Operation from Single 5 V Supply

* High Impedance Mode for Outputs Connected to System Buses

BLOCK DIAGRAM
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