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.




DATA SHEET

"RENESAS ;501 AR ANALOG INTEGRATED CIRCUIT

s 4 uwPC1406HA

DUAL ATTENUATOR

The PC1406HA is a silicon monolithic integrated circuit for sound control {e.9. Volume, Balance). This IC has a good
characteristic control curve {"A’ Curve}, and is very suitable for remote control applications. The two attenuators are
completely separate, and it is easy to control the balance between the two attenuators. This IC is manufactured in a @ Pin
slim SIP,

FEATURES

® Each attenuator is completely separate, and is very easy to control with remote control.
{(e.g. Volume, Balance)
® This IC's characteristic control curve is linear against logarithmic output, and offers smooth control.
® Channel Separation : 64 dB MIN.
® Typical Application : Sound MPX attenuator for TV, Radio and mobile receiver.

ORDERING INFORMATION *
Part number Package Quality grade
UPC1406HA 9-pin plastic slim SIP Standard

Please refer to ‘"Quality grade on NEC Semiconductor Devices” {Document number |E1-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The information in this document is subject to change without natice,

Document No. 1IC—1550B The mark * shows revised points.
(0D No. IC—62598)

Date Published Augusl 1993 M ® NEC Corporation 1984
Printed in Japan
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BLOCK DIAGRAM
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PIN CONFIGURATION {(Top View)

9-pin plastic slim SIP
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)
Supply Voltage Vee 0 (MIN.}, 15 {(MAX.} \
Signal Input Voltage at pins 4 and 6 Vin 3 Vpp
Control Input Voltage at pins 2 and 8 Veont 0 (MIN.}, 16 (MAX ) v
Power Dissipation P 350 (T, =75°C) mwW
Operating Temperature Topt —20to +75 °c
Storage Temperature Tirg —40 to +125 °c
ELECTRICAL CHARACTERISTICS {Vcc =12V, T,=25 °C, f=1 kHz)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Supply Voltage Ve 8.0 120 144 \Y
Supply Current loe 6.0 8.6 136 mA NO SIGNAL
Relative Output 4A, _2 0 +2 dB Veont =1 V, Vin =500 MV, ms.
Channel Separation Sep 640 ?D.d ) dB Veont =5 V. Vin =500 mVrn:ls -
Total Harmonic Distbrt-on THD — 05 1.0 % Veont = 5 V. Vip =500 mVy ms. 1
Power Sourse Noise Rejection R.R. 30 — — dB ::m I.:vee(l)flzlvp_p
Output Voltage 1 ATT, 15 0 1 dB | Veont=5V, Vin=500 mV, m ;.
Output Voltage 2 ATT, —34 —-30 —26 dB Veont =1V, Vin =500 MV, m 5.
Output Voltage 3 ATT3 - =77 -M dB Veont =0 V. Vin =500 mV, o s
Input Resistance R; 12 - 24 k2 f=1 kHzi
Output Rasistance Ro 200 - 450 Q f=1kHz
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TEST CIRCUIT

+| 4.7 «F

)
2 TSwWs5]50 ko VR

SG:f -1 kHz
Vin =500 mVrm.s.

. * VALVE VOLT METER or
METER DISTORTION METER

TABLE OF SWITCH CONDITIONS IN THE TEST CIRCUIT

SWITCH CONDITION
CHARACTERISTIC

SW, SW, SW; SW, SW;s SWe VR
Supply Voltage ON ON . hd - ON 5V
Supply Current ON QFF 3 3 . ON ov
Relative Output ON ON . ; fgg;; . ON 1V
Channel ch1— ch2 OoN OFF 1 1 2 OFF 5V
Separation ch? — ch1 ON OFF 2 2 1 OFF 5V
Distortion Ratio ON ON . : 522;} . ON 5V

N T . 1 (ch1) .

Power Source Noise Rejection ON 3 2 tch2) ON 5V
Output Voltage 1 ON ON . ; 52:12; . ON 5V
Output Voltage 2 ON ON . ; :gn;} . ON 1v
Output Voltage 3 ON ON . ] }2:;} . ON oV
Input Resistance ON - . - * . 5V
Output Resistance ON . * * . ¢ 5V

* ON, OFF, 1, 2 as convenient
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TYPICAL CHARACTERISTICS (T, =25 °C)
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EXTERNAL COMPONENTS FOR pPC1406HA

{1) To Contro! Each Attenuator Separately
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{2) To Balance The Two Attenuators
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{3) To Control Both Attenuators Simultaneously
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NE

ELECTRON DEVICE

9PIN PLASTIC SLIM sIP
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NOTE

Each lead centerline is located within 0.25 mm
{0.01 inch) of its true position (T.P.}) at maxi-
mum material condition.
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ITEM MILLIMETERS INCHES
A 22.86 MAX, 0.9 MAX
C 1.1 MIN 0.043 MIN.
_F, 05'% 0.02'38s
G 025 0.01
W 254 0.1 B
J 1.27 MAX. 0.05 MAX.
K 0.51 MIN 0.02 MIN
M 5.08 MAX. 02 MAX.
N 28'%? 0.11'3388
a 5.756 MAX. 0.227 MAX
u 1.5 MAX. 0059 MAX
v 0.25 32 0.01 8% |
Y 32 0% 0.126 %9 ]
| 2 1.1 MIN. 0.043 MIN. |
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RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below) must be met when soldering this product.
For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL" (IEI-

1207).
Please consult with our sales offices in case other soldering process is used, or in case soldering is done under different

conditions.

Type of Through Hole Device

uPC1406HA: 9-pin plastic slim SIP

Soldering Process Soldering Conditions

Solder temperature: 260 °C or lower.

Wave Solderi For | 1
ering (For leads only) Flow time: 10 seconds or lass.

Pin temperature: 260 °C or lower.
Time: 10 seconds or less.

Partial Heating Method

Caution Do not jet molten solder on the surface of package.
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The application circuits and their parameters are for references only and are not intended for use in actual design-in’'s.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which rmay appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of & device described herein or any other liability ansing
from use of such device. No license, either express, imphed or otherwise, is granted under any patents,
copynghts or other intellectual property rights ot NEC Corporation or others.
The devices listed in this document are not suitable for use in aerospace equipment, submarine cables, nuclear
reactor control systems and life support systems. If customers intend to use NEC devices for above applications
or they intend to use "Standard" quality grade NEC dewvices for applications not intended by NEC. please contact
our sales people in advance.
Application examples recommended by NEC Corporation
Standard: Computer, Office equipment. Communication equipment, Test and Measurement eguipment,
Machine tools, Industrial robots, Audio and Visual equipment, Cther consumer products, etc.
Special:  Automotive and Transportation equipment, Traffic control systems, Antidisaster systems, Anticrime
systems, etc.
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