To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003

RENESAS

RenesasTechnology Corp.



MITSUBISHI ICs (TV)

M52768FP

PLL-INTER VIF/SIF

DESCRIPTION

M52768FP is a semiconductor integrated circuit consisting of VIF/SIF signal processing
for CTVs and VCRs. M52768FP provide low cost and high performance system with the
coil-less AFT.

FEATURES

Hinter carrier INTSC only(4.5MHz)

HCoil-less AFT.

BWPLL FM demodulation for Audio. No external parts and adjustment.
WVideo output is 2.0Vp-p through EQ AMP.

HMEasyto add Buzz canceler.

BHi speed IF AGC.

HImprove over modulation characteristics.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range (Vcc) » » ¢« » ¢« o« 45 10 55V
Rated Supply Voltage (Vcc) ¢ » ¢ s o o« 50V

APPLICATION
TV.VTR
PIN CONFIGURATION (TOP VIEW)
EQouT1 20 EQF/B
IF AGC FILTER [2] 193] |F AGC FILTER
EQIN[3] 18] RF AGC DELAY
Vee [4) g 17 VIF IN
vco colL [5] I:I) 18] VIF IN
vCO COlL [6] % 18] GND
APC sW(7 | Tl 4] AFT OUT
VIDEO OUT]8] U 13] RF AGC OUT
APC FILTER/ ¢ 12| NFB
LIMITER IN [10 1] AUDIO OUT
20pin SSOP

RENESAS




MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

BLOCK DIAGRAM and PERIPHERAL CIRCUIT
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MITSUBISHI ICs (TV)

M52768FP

PLL-INTER VIF/SIF

ABSOLUTE MAXIMUM RATINGS

( Ta = 25°C, unless otherwise noted )

Parameter Symbol Ratings Unit Note
Supply
Voltage 1 Vce 6.0 \
Power
Consumption Pd 624 mwW
Operating 5
Temperature TeRr -20to+75 &
Storage 5
Temperature Tslg -40 to +150 C
Temperature characteristics (maximum ratings)
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MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

ELECTRICAL CHARACTERISTICS

VIF Section (Vee=5V, Ta=25°C unless otherwise noted)
Measurement Lifits
No.| Parameter Symbol éest " Te'.si ::r)lputt Input swilches set to position 1 Unit|Note
ircuit Point | POINt | SG | ess otherwise noted | MIN | TYP | MAX
1 | Circuit Current lcc 1 A - - S\W4=2 33 mA
Video Output
2 |Voltage 8 Vodet8| 1 | TP8 \TLIF SGH 1] Vp-p
Video Qutput VIF
1 TP1A 2.0 V-
3 |voltage 1 Vo det N | 86t p-p
4 |Video SIN Video | 4 I tp1g | VIF | e | swi=2 56 dB | 1
SIN IN
: : VIF SW19=2
TP1A
5 |Video Band Width | BW 1 & SG3 | \/19=Variable 6.0 MHz | 2
o VIN VIF
6 |Input Sensitiv ity MIN 1 | TP1A i SG4 48 dBp | 3
Maximum Allowable| VIN VIF
1 S5G5 dB 4
7 At MAX TP1A IN 110 H
AGC Control _ _ _ _
8 Range Input GR 62 dB 5
9 |IF AGC Voltage 1 | V19 1 | TP19 \;'LIF SG6 31 v
VIF
10 |IF AGC Voltage 2 | V2 1 | TP2 IN SG6 3.1 v
qq |Maximum REAGC) sy | 4 | 113 | VIF | scs 475 v
Voltage IN
Minimum RF AGC VIF
0.1 \'
12 Voltage V13L 1 TP13 IN SGY
RF AGC VIF
93 dB 6
13 Delay Point V13 1 TP13 IN 5G8 H
14 |Capture Range U | CL-U 1 | TP1A \ﬂf SGY 1.5 MHz | 7
15 |Capture Range L | CL-L 1 | TP1A \TLIF 5G9 1.8 MHz | 8
16 |Capture Range T | CL-T 1 . . . 3.3 MHz | 9

RENESAS 4




MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

Measurement Limits
No.| Parameter Symbol T.eg : Te.St InD.Ut Pt switches set to position 1 Unit |Note
Circuit| Point | Point | G unless otherwise noted | MIN | TYP | MAX
I VIF my
17 | AFT Sensitivity H A (TRE) L [SS10 30 42 10
Voltage IN
g [Ard IMinimum vial | 1 |te1a| UF |seio 0.1 v | 10
Voltage IN
AFT VIF
1 s :
20 |AFT defeat def 1 TP14 N 25 v
: VIF SW18=2
IM 1 TP1A 40 dB 11
21 | Inter Modulation IN SG11 \V19=Variable
Diff erential VIF
DG 1 %
22 Gain TP1A IN SG12 2
Diff erential VIF
2
23 | prace DP 1 |TP1A N | 612 deg
. V1 VIF
24 | Sync. tip level SYNC 1 TP1A IN 5G2 0.8 vV
RENESANAS 5




MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

SIF Section (Vee=5V, Ta=25°C unless otherwise noted)
Measurement Liite
No.| Parameter Symbol T_eg _ ;e#t ::r)lputt INpUt | iches set to position 1 Unit|Note
Circuit| Foin oint| SG unless otherwise noted MIN | TYP | MAX
25 | AF Output V°1AF 1 | TP11 S"'\IF SG16 700 -
AF Qutput THD SIF
SG16 9
26 | Distortion art1 | TP N 0.8 %
SIF
27 | Limiting Sensitivity L'1M TP S| s61T 42 By | 12
o AMR SIF
28 | AM Rejection ; 1 TP11 IN SG18 55 dB 13
29 | AF SIN Sﬁ& 1 | TP11 S"'\IF SG19 62 dB | 14
RENESAS 6



MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

Measuring Circuit Diagram

VIF IN
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2001 s 150K o
| osokE ] —W P13 T
sy — 0 o 01u £ 7.5k
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2d  [1d  [1g  [17 |1 % R N U NP BN CL|
* * A A
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B RF AGC AT }MP
L EQ ; FM DET
— Amp [ VIDEO Y
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Q VCO ¢ A
Y Y
7]

19

9]
—C I TN 0.22 1L
== I 33u | o - SW12
K A e T 200 2
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1 o2 15U 7%
L
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4 5MHz Trap
O
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Note) All the capacitorsare 0.01dF, unless otherwise noted.
The Measuring Circuit 1 is Mitsubishi standard evaluation fixture.
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MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

INPUT SIGNAL

SG

500 Termination

f0o=4575MHz AM20 KHz 77.8% 90 dBp

2 f0o=4575MHz 90dBu Cw

: f1=45.75 MHz 99 dBu Cw } Vixed Signal
f2 = Frequency Variable 70 dBu Cw

4 f0o=4575MHz AM20KHz 77.8% Lewvel Variable

5 fo=4575MHz AM20KHz 14.0% Levwvel Variable

6 fo= 4575 MHz 80 dBu Cw

T fo=4575MHz 110 dBu Cw

8 fo=45.75 MHz Cw Level Variable

9 fo = Frequency Variable AM20KHz 77.8% 90 dBu

10 fo = Frequency Variable 90 dBu Cw
f1=4575MHz 90dBu Cw

11 f2=4217 MHz 80 dBu Cw } Mixed Signal
f3=41.25MHz 80dBu Cw

19 fo= 45..75 MHz 87.5% TV modulation Ten-step waveform
Sync Tip Level 90 dBu

13 f1=41.25MHz 95dBu Cw

14 f1=41.25MHz 75dBu Cw

o| LT @ or ) wmessama

16 fo=45MHz 90dBu FM400 Hz +25 KHzdev

17 fo =45 MHz Level Variable FM 400Hz +25KHzdev

18 fo=45MHz 90dBy AM400 Hz 30%

19 fo=45MHz 90 dBu Cw

20 fo=45MHz Level Variable Cw

RENESAS




MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

Notes
1. Video S/N

Input SG2 to VIF IN and measure the video out{Pin 1) noise inr.m.s at TP1B
through a 5MHz (-3dB) L.P.F.

0.7xVo det
S/N=20 Iog( 0 )
NOISE [dB]

2. Video Band Width: BW

1. Measure the 1MHz component level of Video output TP1A with a spectrum
analyzer when SG3(f2=44.75MHz) is input to VIF IN. Atthattime, measure
the voltage at TP19 with SW19, set to position 2, and then fix V19 at that woltage.

2. Reduce f2 and measure the value of (f2-f1) when the (f2-f1) component level
reaches -3dB from the 1MHz component level as shown below.

TP1A

-3dB \

(f2-11)
1 MHz BW

3. Input Sensitivity: VIN MIN

Input SG4 (Vi=90dBu) to VIF IN, and then gradually reduce Vi and measure

the input level when the 20KHz component of Video output TP1Areaches -
3dB from Vo det level.

4. Maximum Allowable Input: VIN MAX

1. Input SG5 (Vi=90dBu) to VIF IN , and measure the level of the 20KHz
component of Video output.

2. Graduallyincrease the Vi of SG and measure the input level when the
output reaches -3dB.

RENESAS



MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

5. AGC Control Range: GR
GR =VIN MAX -VIN MIN [dB]

6. RF AGC Operating Voltage: V13

Input SG8 to VIF IN and gradually reduce Vi and then measure the input level
when RF AGC output TP17 reaches 1/2 VCC, as shown below.

TRP13
Voltage

A

V13H

W2V CC

AV13L

Vi Vi [dBp]

7. Capture range: CL -U

1. Increase the frequency of SG9 until the VCO is out of locked-oscillation.

2. And decrease the frequency of SG9 and measure the frequency fU when
the VCO is locked.

CL-U=1fU-4575 [MHZ]

8. Capturerange: CL -L

1. Decrease the frequency of SG9 until the VCO is out of locked-oscillation.

2. And increase the frequency of SG9 and measure the frequency fL when
the VCO is locked.

CL-L=45.75-1L [MHZ]

9. Capturerange: CL-T

CL-T=CL-U+CL-L [MHZ]

RENESAS
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MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

10. AFT sensitivity 4, Maximum AFT voltage V14H |, Minimum AFT voltage V14L

1. Input SG10 to VIF IN |, and set the frequency of SG10 so that the voltage
of AFT output TP14 is 3[V] . This frequencyis named f(3).
2. Setthe frequency of SG10 so that the AFT output voltage is 2[V].

This frequencyis named f(2)
3. IN the graph, maximum and minimum DC voltage are V14H and V14L, respectively.

TP14

Voltage

3V

1000 [mV]
= V/IkH Vi

VS Ry g YR
V14l
f(3) f(2) f [MHZ]

11. Inter modulation: [M

1. Input SG11 to VIF IN, and measure video output TP9 with an oscilloscope.

2. Adjust AGC filter voltage V19 so that the minimum DC level of the output
waveform is Sync. tip level1.5V.

3. Atthis time, measure TP9 with a spectrum analyzer.
The inter modulation is defined as a difference between 0.92MHz and
3.568 MHz frequency components.

RENESAS r



MITSUBISHI ICs (TV)

M62768FP

PLL-INTER VIF/SIF

12. Limiting Sensitivity: LIM

1. Input SG17 to SIF IN, and measure the 400Hz component level
of AF output TP11.

2. Input $G20 to SIF IN, and measure the 400Hz component level
of AF output TP11.

3. Theinput limiting sensitivity is defined as the input level when a difference
between each 400Hz components of audio output (TP11) is 30dB, as shown
below.

Audio Output A

[mVrms] / Audio output while SG17 isinput.

30dB

Audio output while SG20 isinput.

™ SIF nput
[dBu] npu

13. AM Rejection: AMR

1. Input SG18 to SIF IN ,and measure the output level of Audio output (TP11).
This level is named VAM.

2. AMR is;

VOAF (mVrm.s) )
[dB]

AMR = 20log (
VAM (mVrm.s)

14. AF S/IN: AF S/N

1. Input SG19 to SIF IN ,and measure the output noise level of Audio output (TP11).
This level is named VN.

2. SINIs;

VOAF (mVrm.s) )

S/N = 20log (
VN (mVr.m.s)

[dB]
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MITSUBISHI ICs (TV)

M52768FP

PLL-INTER VIF/SIF

DETAILED DIAGRAM OF PACKAGE OUTLINE
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MITSUBISHI ICs (TV)

M52768FP

PLL-INTER VIF/SIF

Keep safety first in your circuit designs!

@0 itsubishi FElectric Corporation puts the maximum effort into making semiconductor products better and more

reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may

lead to personal injury, fire or property damage. Remember to give due consideration to safety when making your
drcuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (i) use of non-
flammable material or (iii) prevention against any malfinction or mishap.

Notes regarding these materials

®These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor
product best suited to the austomer’s application; they do not convey any license under any intellectual property
rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.

®\itsubishi Flectric Corporation assumes no responsibility for any damage, or infringement of any third-party’s
rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application
examples contained in these materials.

®A]] information contained in these materials, including product data, diagrams, charts, programs and algorithms
represents information on products at the time of publication of these materials, and are subject to change by
Mitsubishi Electric Corporation without notice due to product improvements or other reasons. It is therefore
recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric
Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or
BITors.

Please also pay attention to information published by Mitsubishi Electric Corporation by various means, induding
the Mitsubishi Semiconductor home page (http://www.mitsubishichips.com).

®\When using any or all of the information contained in these materials, including product data, diagrams, charts,
programs, and algorithms, please be sure to evaluate all information as a total system before making a final decision
on the applicability of the information and products. Mitsubishi Electric Corporation assumes no responsibility for
any damage, liability or other loss resulting from the information contained herein.

®Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that
is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi Electric
Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product
contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.

®The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in
part these materials.

®][f these products or technologies are subject to the Japanese export control restrictions, they must be exported
under a license from the Japanese government and cannot be imported into a country other than the approved
destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of
destination is prohibited.

®P]ease contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for
fiurther details on these materials or the products contained therein.
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