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 sales 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.

You should not alter, 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. You 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. You 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 electronic appliances; machine tools; personal electronic equipment; and industrial 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; aerospace 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 healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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.

(Note 2) “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

ENESAS

RenesasTechnology Corp.



MITSUBISHI (DIGITAL ASSP)

M66235FP

STANDARD CLOCK GENERATOR

DESCRIPTION

66235 is produced using the silicon gate CMOS process. It
is able to output clock input signal in sync with optional exter-
nal trigger input signal.

It features excellent synchronizing precision (jitter) over a
wide frequency band range.

FEATURES
* 5V single power supply (5V £5%)
* Frequency band- 25 ~ 52MHz
* Synchronizing precision {jitter): £3ns
» Output types
(1) Output of the same frequency as input clock, and its in-
version
(2) 1/2 divider clock output and its inversion
(3) One-shol pulse ocutput
(4) Continuous clock output
* Noise In the positive direction to trigger input 1s removed by
built-in noise killer circuit

APPLICATION
Clock phase control for horizonlal synchromzation

PIN CONFIGURATION (TGP VIEW)
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MITSUBISHI (DIGITAL ASSP)

M66235FP

STANDARD CLOCK GENERATOR

FUNCTION

M66235 standard clock generator outputs clock input signal,
which is input to CLK IN, synchronously with optional trgger
signal, which is input to TR.

Sync clock output timing is determined by trigger input signal
fall edge. Time-lag between tngger input signal fall edge and
sync clock output equals the sum of clock input signal ‘"
pulse width and M66235 internal delay. Variation in this lag
(Al) 1s £3ns, ensunng excellent synchromzing accuracy.
There are six types of outputs: synchronous clock output
(CKO), synchronous clock inverted output (CKO), 1/2 divider
synchronous clock output (CKO/2), 1/2 divider synchronous
clock inverted output (CKO/2), one-shot pulse output
(PULSE) and continuous clock output (CNTCK).

From synchronous clock output (CKO), sync clock of the
same frequency as clock input signal is cutput. From syn-
chronous clock inverted output (CKO), inverted signal of sync

ERAIE

clock output from CKO is output. From 1/2 divider synchro-
nous clock output (CKO/2), 1/2 divider signal of sync clock
output from CKO is output. From 1/2 divider synchronous
clock inverted output (CKO/2), inveried signal of that output
from CKO/2 1s output

From one-shot pulse output (PULSE), one-shot pulse which
is almost equal to two cycles of clock input signal 1s output
after trigger input signal falls. From continuous clock output
(CNTCK), sync clock is output when trigger input signal is on
“L” level; when trigger input signal is on “H” level, clock input
signal, which is input to CLK IN, 1s output.

All these outputs but continuous clock output are suspended
when tnigger input signal is on “H” level: Synchronous clock
output, 1/2 divider synchronous clock output and one-shot
pulse outpul stay on “L" level, and synchronous clock inverted
output and 1/2 divider synchronous clock inverted output stay
on “H” level.
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Mote 1:188 (CKO, CRO, CKOZ, CKO/Z and PULSE) equals the sUm of input clock “L™ width and e Walue w refers To (nternal delay in Me8235. Lindat envi-
rapment whete terperature and Voo do not change, value o and tss are kept constant, Dispersion of tss under sush conditions is detined as At [syn-

chronizing precision (jitter)].

Mote 2: Outputs (CKO, OO, CKO/2, TROZ2 PULSE and CHNTCK) are unknowr urtil trigger input TR reaches “H” level for the first time aftar powarson._

RENESAS

(1]



MITSUBISHI (DIGITAL ASSP)

M66235FP

STANDARD CLOCK GENERATOR

After Power-on Procedure

After power-on, M66235 status is unknown till the trigger in- Please hold the trigger input “H” level during more than
put being set to the “H” level. tw(TR) after the input clock frequency being stable.

To get a accurate sync clock output, please keep a lollowing Also, in case ol changing the clock input frequency(fin),
procedure. please keep the same procedure.
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MITSUBISHI (DIGITAL ASSF)

M66235FP

STANDARD CLOCK GENERATOR

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —05~470 W
W Input voltage -05~VMoo+05 W
Vo Cutput voltage -05 Voo +05 A
Fd Power dissipation When mounted 750 mwy
Taty Storage temperature —6E5 ~ 150 oG
RECOMMENDED OPERATING CONDITIONS (Ta= 0 -~ 70°C unless ctherwise noted)
Symbol Parameter - =il LInit
Mir Typ M &
Wioo Supply voltags 475 5 5.5 W
GHD Supphy voltage 0 Y
Wi [nput valtage 0 Voo U
Vo Dutput voltage ] VGo Y
Topr Operating tempe ratlre 0 70 o
ELECTRICAL CHARACTERISTICS (Ta= 0~ 70°C, Voo = 5Y £5%, GND = 0V}
Symbol Parameler Test conditions - <l | Uit
tin Typ M
VIH “H” input woltage TR 2 Y
WIL ‘L7 inputvoltage 0B W
WIH "H” input voltage otk I 0Bx Vo W
WIL “L* inputvoltage 02w\Veo W
VoH "H” output valtage GMND =0V, |oH=—4mA | VCC-028 A
WoL “L" output voltage GMND =0V, [oL= 4mA 055 W
GHND =0V,
oG (=) Supply current (stafic) i = e GPEN D 50 LA
o (a) Supply cUrrent {active) LD = 0 =SB 130 m&,
Yi=VooorGND
IIH “H™ input current GMD =0V Vi=Voo +1 LLA
it "L input current GND =0V Mi=0V — LA
o] Input capacitance 10 pF
TIMING REQUIREMENTS (Ta= 0~ 70°C, Vo = 5V £5%, GND = 0Y)
= ) Limits y
Symbol FParameter lest conditions 5 it
[\lim Typ Il &
fliy Clock input frequency “h 52 MHz
fouTy Clock input duty 40 &0 Ya
(TR Trigger input “H” pulse width 200 na
i Clock input rize fime 5 ns
i Clock input fall time & ns

RENESAS



MITSUBISHI (DIGITAL ASSP)

M66235FP

STANDARD CLOCK GENERATOR

SWITCHING CHARACTERISTICS (Ta= 0 - 70°C, Voo = 5Y +5%, GND = 0V)

o Limits ‘
Symbiil Parameter Test conditions Win 0 T It
Al Synchronizing precision (itter) +3 na
o] Syne clock output start time e
e : - fLp+ 50
tssfCHOY Syne clock inverted output start time ns
tss(@) 1/2 divider sync clock output stan time fLp+ 50 ns
tss(CH M) 172 divider syne clock inverted output star time na
tas{PULSE) Orne-shot pulse output start time fLp+50 ns
tss(CNTCK) Continuous clock output start time iLp+ 50 ne
tap(CR ) Syne clock output stop time Cl=15pF 40 ns
tsp(CKD) Syne clock inverted output stop time na
taplCk Oi) 1/2 divider syne clock output stop time A0 ne
tsp(CROM) 1/2 divider syne clock inverted output stop time ns
tw(PLILSE) One-shot pulse oUtput widih 20 —10 2ip+ 10 ns
CH Syne clock-Input clock switehing fime 40 na
oL Input clock-Syne clock switching ime 30 ns
TODUTY(CKD) Syni clock output duty 20 -0 %
{ODUTY(CKD) Syne clock inverted output duty Y
*lp =1/, tp=1tpx (100 — fOUTY) 100 TEST CIRCUIT
= Switching test wavelorm
Input pulse level CLK IN-0toVoo = =
TR 0to 3V |NU| Voo OUTPUT
Input pulse rise time- 3ns T
Input pulse fall time - 3hs
Criterial voltage pUT
Input voltage CLK IN: Vco/2 : lﬂ_
TR: 1.3V O ?
Output voltage: Voo/2 for all outputs I

* Capacitance: CL includes stray wiring capacitance and
probe input capacitance.

TIMING DIAGRAM
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