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Motorola offers a broad range of semiconductor multimedia products for a wide variety of
applications. The Motorola Multimedia Device Data Book is a new book that contains specifi-
cations on these parts as well as information on Evaluation Kits, a selection of Application
Notes, Handling and Design Guidelines, and Reliability and Quality information. Functional
and Technical Selection Guides are alsc included to help you select the appropriate part
for your application.

New Motorola multimedia devices are being introduced continually. For the latest releases,
additional technical information, and pricing, please contact your nearest Motorola Semicon-
ductor 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 war-
ranty, representation or guarantee regarding the suitability ofits products for any particular purpose, nor does Motoro-
la assume any liability arising out of the application or use of any product or circuit, and specifically disclaims anyand
all fiability, 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 applica-
tion by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are notdesigned, intended, or authorized 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 personal injury or death may occur. Should
Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify
and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims,
costs, damages, and expenses, and reasonabie attorney fees arising out of, directly or indirectly, any claim of parson-
alinjury 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 (W) are registered trademarks of Motorola,
Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

© Motorola, Inc. 1995
“All Rights Reserved”
Printed in U.S.A.

Some of the terms in the glossary originally appeared in the book Video Demystified by Keith Jack and are re-
printed by permission of Brooktree Corporation and HighText Publications, Inc.



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 prod-
uct without notice.”

Advance Information

This heading on a data sheet indicates that the device is in sampling, prepro-
duction, or first production stages at the time of printing of this data book.
Please check with Motorola 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 Semiconduc-
tor Sales Office or authorized distributor.
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FUNCTIONAL SELECTION GUIDE

This selection guide includes all Motorola devices characterized in this book. Other devices also used in multimedia applica-
tions, but associated with other product famifies, appear in the following documents.

Document No. Title

DL111/D Bipolar Power Transistor Data

DL128/D Linear and Interface ICs Data

SG73/D Master Selection Guide

SG169/D MOS Digital-Analog IC Quarterly Update

CA .. Data Sheets

MC ... Data Sheets

TDA ... Data Sheets
A/D AND D/A CONVERTERS
Device # Function Page #
MC10319 Single Channel A/D ....... ... o MC10319/D
MC10321 Single Channel A/D ... ... . . MC10321/D
MC10322 Single Channel 8-Bit Video DAC .............viieiee i MC10322/D
MC10324 Single Channel 8-Bit Video DAC . ... ... ... ... i MC10324/D
MC44200 Triple 8-Bit Video DAC . ... ... .. 2-44
MC44250 Triple 8-Bit Video ADC . ... o o 2-60
MC44251 Triple 8-Bit Video ADC Three—State Qutputs . .. ............... . cooioo 2-76
MC145073 Stereo Audio Sigma-Delta ADC .................... ... 2-160
MC145074 Stereo Audio Sigma—Delta DAC .................oiii i 2-174
MC145076 Stereo Audio FIR Smoothing Filter .............. ... ... .. ... .. ... ... 2-187
CD-i
Device # Function Page #
MCD212 Video Decoder and System Controller (JTAG) ................. i 2-194
MCD214 Video Decoder and System Controller (VDSC) ................... i 2-207
MCD221 CD-Interface and Audio Processor (CIAPY . ...................... oo 2-218
MCD251 MPEG Full Motion Video Decoder (FMV) ..............oooveeoii 2-226
MCD270 IMPEG Integrated Video and Audio Decoder ...................................... 2-239
CHROMA DELAY LINES
Device # Function Page #
MCa4140 Chroma Delay Line . ......... ... 2-23
COMB FILTERS
Device # Function Page #
MC141620 Enhanced Comb Filter........... ... ... 2-91
MC141621A Advanced Comb Filter (ACF) ......... ... o 2-99
MC141622 Advanced Comb Filter — (1 (ACF — 1) ............... ... o 2-116
MC141624 Advanced Comb Filter — 1 (ACF —1) ..........ooo oo 2—-130
DEFLECTION
Device # Function Page #
MC1388 Waveform Generator for MONHOTS .. ............oooououee MC1388/D
MC1391P Horizontal Processor ................o MC1391P/D
MC44614 Line Deflection Transistor Drver .................................o i MC44614/D
MC44615A Waveform Generator for Projection TV Convergence Function ................... MC44165A/D
MOTOROLA FUNCTIONAL SELECTION GUIDE
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ENCODERS/MODULATORS

Device # Function Page #
MC1373 Color TV Video Modulator . . . ... ...t it i it MC1373/D
MC1374 TV Modulator (High Quality) . .....ooviei i e ea e MC1374/D
MC1377 Video RGBto PALUNTSC Encoder .......... ..ot MC1377/D
MC1378 Video Overlay SynChronizer ... ... ........ooiit ittt anaaass MC1378/D
MC13077 Advanced Video RGB To QAL/NTSCEncoder ..............coiiiiiiiiiinian.nn. MC13077/D
MC44701 Multistandard Digital Video Encoder . ........ ... ittt i 2-76
MC44702 Multistandard Digital Video Encoder . .............. .o 2-77
SOUND

Device # Function Page #
MC1357 SoUNd IF DetoCtOr . ...t e e MC1357/D
TDA3190P Sound IF, Low Pass Filter, FM Detector, DC Volume Control, Preamplifier .......... TDA3190P/D
TRANSISTOR ARRAYS

Device # Function Page #
CA3054 Dual Independent Differential Amplifiers with Associated Constant Current Transistors . CA3054/D
CA3146 General Purpose H/V AITay . ... ... i it e aaeaeeans CA3146/D
MC3346P One Differentially Connected Pair and Three Isolated Transistors ................. MC3346P/D

VIDEO AND AUDIO AMPLIFIERS

Device #
MC13060
MC14576C
MC14577C
MC34119

Function Page #
Mini Watt SOIC Audio Amplifier ............... .. i MC13060/D
Dual Video Amplifier ... ... .. . e 2-3
Dual Video Amplifier ... .. ... . e 2-3
Low Power Audio Amplifier .. .. ... . e e e, MC34119/D

VIDEO PROCESSORS/DEMODULATORS

Device # Function Page #
MC44000 Chroma 4 Multistandard Decoder ..............coiviiiiiiie e iiarananns MC44000/D
MC44010 Digital Multistandard Video Processor ...................cciiiiiniiannn... MC44010/D
TDA33018 ColOr PrOCESSOT .. ...ttt et et e e TDA33018/D
OTHER FUNCTIONS
Device # Function Page #
MC3340 Electronic AHENUAtOr . ... .. ... ..o i e MC3340/D
MC44130 BlereOtON .. MC44130/D
MC44131 Improved SLereoton . ... ... .. . i e e e 2-1
MC44144 Subcarrier Reference Generator .................ouuviiiiiennin e, MC44144/D
MC44145 Sync Separator/Pixel Clock PLL ... .. ...ttt e MC44145/D
MC44802A PLLTuning CircUits ... ... oot e e e e MC44802/D
MC44807 PLL TURING CIrCUItS .« .« v v e vt e e et vt s e et et et e e et e et MC44807/D
MC44810 PLLTuning Circuits . ......... .. oo e MC44810/D
MC44817 PLL Tuning Circuits . ... ... e e e MC44817/D
MC44818 PLL Tuning Circuits . ... it e een . MC44818/D
MC44824 PLL Tuning CircUits . ... .. oo e MC44824/D
MC144143 Closed Caption Decoder .. .. ... ... 2-142
MC144144 Enhanced Closed Caption Decoder ...............iiuiiiiiir i renririeaneeernins 2-159
DISCONTINUED/NOT RECOMMENDED FOR NEW DESIGN
MC141625A Advanced NTSC/PAL Comb Filter

To be replaced by MC141626
MCD210 Video Decoder and System Controller

Replaced by MCD212
MCD211 Video Decoder and System Controller

Replaced by MCD212
MCD220 CD-Interface and Audio Processor

Replaced by MCD221
FUNCTIONAL SELECTION GUIDE MOTOROLA
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TECHNICAL SELECTION GUIDE

A/D AND D/A CONVERTERS
Suttix/

Device Function Features Package Page #
MC44200 Triple 8-Bit Video D/A Converter TTL inputs, 75 Q drive outputs. FU/824 2-34
MC44250 Triple 8-Bit Video A/D Converter Video clamps for RGB/YUY, 15 MHz, TTL outputs. FN/777 2-44
MC44251 Triple 8-Bit Video A/D Converter with Video clamps for RGB/YUV, 18 MHz, High Z TTL outputs. FN/777 2-60

3-State Outputs

MC145073 Stereo Audio Sigma--Delta ADC Single + 5 V operation; 128x OSR, 0 to 20 kHz passband; | DW/7S1E 2-160
on—chip filtering; max. ripple + 0.1 dB.

MC145074 Stereo Audio Sigma-Delta DAC Single + 5 V operation; supports 128x 192x, 256x and D/7518 2-174
384x OSR rates; accepts 16 —, 18 ~ or 20-bit data; com-
panion to MC145076 Stereo Audio Fir Smoothing Filter.

MC145076 Stereo Audio FIR Smoothing Filtar Single + 5 V operation; 18.5 MHz input data rate; > 40 dB D/751B 2-187
of alias filtering; companion to MC145074 Stereo Audio
Sigma-Delta DAC.

CD-i
Suffix/
Device Function Features Package Page #
MCD212 Video Decoder and System Controller Up to 768 x 560 resolution. Built-in memory management | FU/1007 2-194
(TAG) unit. 4 planes of graphics. Synch with external video.
MCD214 Video Decoder and System Controlier CCIR601 compatible. Buill-in memory management unit. 4 | FU/1007 2-207
(VDSC) planes of graphics. Synch with external video.
MCD221 CD-interface and Audio Processor (CIAP) | 128 or SONY format. 2x drives supported, 68000 or serial | FU/841B 2-218
host interface.
MCD251 MPEG Full Motion Video Decoder (FMV) Handies MPEG1 data up to 5§ MBits/s. Direct Drive of upfo | FU/10D07 2-226
4 MBits of DRAM. Special effects such as fast forward,
rewind, still, etc.
MCD270 IMPEG integrated Video and Audio Handles MPEG1 data up to 5 MBits/s. Direct Drive of up to | FUf1007 2-239
Decoder 4 MBits of DRAM. Special effects such as fast forward,
rewind, stil, etc. 24-bit RGS or YUV output. 125 or SONY
audio output.
CHROMA DELAY LINES
Suifix/
Device Function Features Package Page #
MC44140 PAL Digital Delay Line For PAL applications of the MC44011 and MC44001. P/648 2-23
D/751G
COMB FILTERS
Sutfix/

Device Function Features Package Page #

MC141620 Enhanced Comb Filter Fast 8-Bit A/D Converter, Two 8-Bit D/A Converters, Two | FU/898 2-91
Line—-Delay Memories, utilizes NTSC Subcarrier Frequen-
cy clock, CMOS Technology.

MC141621A Advanced Comb Filter (ACF) Composite Video input; YC outputs in digital and analog Fura9s 2-99
form; all digital internal filters.

MCi141622 Advanced Comb Fiiter — (I (ACF-() Composite Video input; YC oulputs in digital and analog P/838 2-116
form; all digital internal filters; vertical enhancer circuit.

MC141624 Advanced Comb Filter — | (ACF-I) Low cost Ih filter. FU/873 2-130

SP/TBD
MOTOROLA

TECHNICAL SELECTION GUIDE
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ENCODERS/MODULATORS
Suffix/

Device Function Features Package Page #

MCa4701 Multistandard Digital Video Encoder CCIR601 compatible (8-bit YCrCb) inputs. Master/slave Fu/a24a 2-76
mades. PALUNTSC compatible. Closed—caption encoding.
MACROVISION copy protection. JTAG.

MC44702 Muttistandard Digital Video Encoder CCIR601 compatibig (8-bit YCrCb) inputs. Master/slave FU/s488 2-77
modes. PAL/NTSC compatible. Closed-caption encoding.
MACROVISION copy protection. RGB and YCrCb outputs.
JTAG,

VIDEO AND AUDIO AMPLIFIERS
Suffix/
Device Function Features Package Page #
MC14576C Dual Video Ampiifier — “C" Version Gain @ 4.43 MHz = 6 dB +/- 1 dB, tixed gain, intemally P/626 2-3
compensated, CMOS Technology. F/904
MC14577C Dual Videa Amplitier — “C" Version Gain @ 5 MH2 = 10 dB max, 10 MHz = 6 dB max, adjust- | P/626 2-3
able gain, internally compensated, CMOS Technology. F/904
OTHER FUNCTIONS
Sutfl/

Device Funetion Features Package Page #
MC44131 Improved Stereoton European TV audio decoder. P/710 2-11
MC144143 Closed Caption Decoder 8 line taxt mode. PI7O7 2-142
MC144144 Enhanced Closed Caption Dacoder 08D, 15 line text, XDS. Pr707 2-159

TECHNICAL SELECTION GUIDE MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Advance Information

Dual Video Amplifiers
CMOS

Each of these devices contains two amplifiers realized in CMOS. Each amp
also employs two lateral NPN bipolar transistors.

The MC14576 contains two internally—compensated operational amplifiers.
On—chip gain—setting resistors result in a noninverting voltage gain of 6.0 dB
£ 1.0 dB at 4.43 MHz for each amp. Each noninverting input of the MC14576
appears as a mostly—capacitive load of about 10 pF.

The MC14577 also contains two internally—compensated operational ampli-
fiers. However, the gain for each amp is adjustable with external components.
(The value of the closed—loop voltage gain with a 150 Q load should not exceed
10 dB at 5§ MHz and 6 dB at 10 MHz.) All inputs of the MC14577 appear as
mostly—capacitive loads of about 10 pF.

The MC14576C and MC14577C are drop~in replacements for the
MC14576B and MC145778, respectively.

* Direct Drive of 150 Q Loads
* Maximum Supply Current: 40 mA per Package

MC14576C
MC14577C

ORDERING INFORMATION

MC14576CP, MC14577CP  Plastic DIP
MC14576CF. MC14577CF

P SUFFIX
PLASTIC DIP
CASE 62605

F SUFFIX
SOG PACKAGE
8 CASE 90401
1

SOG Package

¢ Operating Voltage Range — P Suffix: 5.0 to 12 V Relative to Vss PIN ASSIGNMENT
F Suffix: 5.0 to 10 V Relative to Vg
» May Be Used with Single or Dual Supplies OUTPUTA[l1 8 [ Vop
® Operating Temperature Range — P Suffix: — 20 to 70°C
F Suffix: — 20 to 50°C INPUT A- ] 2 71] OUTPUTB
» Excellent Differential Gain: 3% Maximum @ 4.43 MHz INPUT A+ [| 3 6 [] INPUTB-
* Excellent Differential Phase: 3° Maximum @ 4.43 MHz vss[|4 5[] INPUT B+
¢ Guaranteed Bandwidth: 10 MHz
* Minimal External Components Required
SYMBOLIC REPRESENTATIONS
MC14576 MC14577
500 Q
——VW——
) 500 Q INPUT A- 2 17
INPUT A- NVv - 1
—L outpuTA 3 OUTPUTA
3 INPUT A+ +
INPUT A+ —-_‘ +
500 Q2
ANV
5000 ipuTe- S — {7
INPUT B- S A, - L outrute
b7 outPuTE INPUT B+ —> +
5
INPUT B+ ————
' . PIN4 =Vsg PIN4=Vgg
PIN8 = Vpp PIN 8 =Vpp
NOTE: Resistors are shown above with nominal values.
This document contains information on a new product. Specifications and information herein are subject to change without notice.
MCOTOROLA MC14576C-MC14577C
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MAXIMUM RATINGS (See Note)

Symbol Parameter Value Unit

Vpp DC Supply Voitage (Refsrenced to Vgg) ~05to+ 14 v

Vin DC input Voltage Vgg-0.5t0 v
Vpp + 0.5

Vout DC Output Voltage Vgs~-0.5t0 v
Vpp + 0.5

Tstg Storage Temperature -65to + 150 °C

TL Lead Temperature (10-Second Soldering) 260 °C

This device contains protection circuitry
to guard against damage due to high static
voltages or electric fields. However, pre-
cautions must be taken to avoid applica-
tions of any voltage higher than maximum
rated voltages to this high-impedance cir-
cuit. For proper operation, Vin and Vot
should be constrained to the range Vgg <
{Vin or Vout) < VDD.

Unused inputs must always bae tied to an
appropriate voltage level (e.g., eitherVgg or
VpD). Unused outputs must be left open.

NOTE: Maximum Ratings are thosa values beyond which damage to the device may occur.

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Reference Figures 1 and 2, R|_ = 150 Q2 Unless Otherwise Indicated)

VoD | Vss | Guaranteed
Symbol Parameter Test Condition v v Limit Unit
VoD Power Supply Voltage Range \
{Referenced to Vgg) P Suffix — — 50to 12
F Suffix — — 5.0t0 10
Is)s) Maximum Power Supply Current Vin=0V, +5.0 -5.0 40 mA
{Per Package) RL = = (open)
N Maximum Output Noise Vin=0V, +50 | -50 250 uVvV RMS
BW = 30 Hz to0 25 MH2
Ay Closed-Loop Voltage Gain Vin=2.0Vp-p, +5.0 ~5.0 5.0t07.0 d8
f=4.43 MHz
BW Bandwidth Vin=2.0Vp-p, +50 | -50 10 MHz
Ay within £ 3.0 dB
of the gain at 4.43 MHz
Vout Minimum Output Voitage Swing’ Vin=4.0Vp-p, +50 | -50 35 Vp-p
f=10 MHz
Vin=15Vp-p, +25 -25 20
f=5.0 MHz
- Maximum Differential Gain Vin =300 mV pp +5.0 ~5.0 3.0 %
biased from - 0.5t0 + 05V,
t=443MHz
- Maximum Differential Phase Vin =300 mV p—p +50 | -5.0 3.0 Degrees
biased from - 0.5t0 + 0.5V,
f=4.43 MHz
PSRR Minimum Power Supply Rejection Ratio, Vin=0V, +50 ]| -5.0 43 dB
Vpp or Vgg pins AVpp or AVgg = 400 mV p—p
@ 100 kHz
- Minimum Channal Separation Vin=1.0V p-p, +50 | -5.0 40 dB
f=4.43 MHz
Cin Maximum Input Capacitance Vin=1.0Vpp, +5.0 -5.0 10 pF
f=4.43 MHz
Rin Minimum Input Resistance, all Inputs except +50 | ~50 109+ Q
Input A- and input B- of the MC14576
** Typical value only; not guaranteed.
MGC14576C-MC14577C MOTOROLA
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Vout Vout
RL
Figure 1. MC14576 Test Circuit Figure 2. MC14577 Test Circuit
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Figure 3. Typical Gain/Phase-Frequency Response (Not Guaranteed)
MOTOROLA MC14576C+MC14577C
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