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.
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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.




PRELIMINARY DATA SHEET

NEC MOS INTEGRATED CIRCUIT
ELECTRON DEVICE #P D63200

18 BIT D/A CONVERTER

The uPD63200 is a 18-bit D/A converter for digital audio equipment.
Resistance strings system and built-in O-point offset circuit realizes high sound quality. This CMOS LSI operates on +5 V
single power supply with low current consumption.

FEATURES

18 bit resolution

+5 V single power supply

CMOS configuration

Built-in output operational amplifier

Built-in 0-point offset circuit

Resistance strings system

8 f; (2 channels x 400 kHz) capability

Built-in 2 channel DAC

Symmetrical phase output

Input data format : 2's complement
MSB First

ORDERING INFORMATION

Qrdering Name Package Quality Grade

uPD83200GS 16-Pin Plastic SOP {300 mil} Standard

Please refer to ""Quality grade on NEC Semiconductor Devices” {Document number 1EI-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 notice,

Document No. ID— 2775
{0.DNo. ID—-8301)
Date Pubished June 1992 M

Prinled n Japan © NEC CDIDOI’B"OH 1992
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BLOCK DIAGRAM
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PIN CONFIGURATION (Top View)
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

Supply Voltage Voo —0310+7.0 \Y
Qutput Voltage VouTt —0.3 to Vpp +0.3 v
Input Voltage VN —0.3to Vpp 0.3 Vv
Operating Temperature Topt —20to +75 °C
Storage Termnperature Tetg —40 to +125 °c
RECOMMENDED OPERATING RANGES
ITEM SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION
Supply Voltage VoD a5 5.0 55 v
High-level input Voltage ) ViH 0.7Vpp VDD A
Low-evel Input Voltage ViL 0 03Vpp v
Ambient Temperature Ta —20 25 75 °c
Load Resistance 7 RL 5 (31 R.QUT, L.OUT terminal
Sampling Frequency fe 400 kHz
Clock Frequency focLk 10 MHz
Clock Puise Width tsok 40 ns
S|, LRCK Setup Tirme tpe 12 ns
S!, LRCK Hold Time tch 12 ns
ELECTRICAL CHARACTERISTICS (T3=25 °c, Vpp =+5 V)
ITEM SYMBOL MIN. TYP. MAX, UNIT TEST CONDITION
Resolution RES 18 bit
Total Harmonic Distortion 1 THD4 0.03 0.06 % “A” RANK fin=1kHz,0dB
0.09 “B'" RANK
Total Harmonic Distortion 2 THD3 0.03 0.08 % fijy=1kHz, —5dB
Total Harmonic Distortion 3 THDg 0.035 0,18 % fin =1 kHz, —20 dB
Full Scale Qutput Vol tage VEg 20 Vp_p
Cross Talk c 4 92 100 dB ﬁ;fﬁg:“”“ 048
S/N Ratio S/N 100 105 dB JIS-A
Dynamic Range D.R 95 100 dB finy = 1 kHz, —60 dB
Supply Current Ipp 6.0 12 mA fiy =1kHz, 0 dB
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TEST CIRCUIT

3.6k
VED 298BLR-010N(TOKO)
5.6 kQ .
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100 uF
4PD63200 a
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47 uF
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268BLR-010N(TOKO)
LPF ’
1 56kn g
T, O-LF 2
31

CLK

VREF T
(+25V)

Sampling Frequency fg - 88.2 kHz
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TERMINAL FUNCTION

TERMINAL INPUT/
NO. SYMBOL TERMINAL NAME DESCRIPTION OUTPUT
o As this terminal is “"Low’' or open, Lch data
and Rch data are inputted for serial data by
the pin 15,
1 4/8 f; SEL 4/8 fg Selection Asg this terminal is “High', Lch data is |nput
inputted by the pin 15, R-ch data is inputted
by the pin 14, (Pull-downed by the 100 k$2
resistance in [C.}
2 D. GND Digital GND Ground terminal for the logic circuit
As this terminal 1s “Low" or open, this IC
. . operates as 16 bit D/A converter.
16 bit/18B bit
3 € biv/18 bi 16 bit/18 bit Selection As this terminal is “"High", this IC Input
SEL \
operates as 18 bit D/A converter.
(Pull-down by the 100 k$ resistance in 1C.)
4 D.VpD Digitsl Vpp Power supply terminal for the logic circuit
5 A.GND Analog GND Ground terminal for the analog circuit
6 R, OUT R-ch OUTPUT Cutput terminal for the right analog signal Output
7 A.VpD Analog Vpp
Power supply terminal for the analog circuit
8 A NpD Analog Vpp
9 R. REF R-ch Voitage Reference Operational Amplifier reference bias terminat.
—— -— Normally connected 10 A, GND via a
10 L. REF L-ch Voltage Reference capacitor.
11 L.OUT L<h QUTPUT Dutput terminal for the left analog signal Qutput
12 A. GND Anslog GND Ground terminal for the analog circuit
As the pin 1 is ’Low’’ or open, this is input
\ terminal for left/right identification signal.
Left/Rignt Clock ) L
13 LRCK/WDCK /Rig As the pin 1 is “'High", this is input Input
Word Clock . . P
terminal for word identification signal of
input data.
Asg the pin 1 is "' Low’’ or open, this is
left/right selection terminal for LRCK
signal, At ""High'" of LRCK signal, set
Left/Right Selection LRSEL pin at *'Low"” for Lch DATA input,
14
LASEL/ASI R-ch Serias Input At 'Low'’ of LRCK signal, set LRSEL pin Input
at “‘High"* for L-ch DATA input.
As the pin 1 is *"High*’, this is input terminal
for R-ch serial dats,
As the pin 1 is ""Low’' or open, this is input
Series Input terminal for L-ch and R-ch serial data.
1 SI/LSI
5 / L-ch Series Input As the pin 1 is ""High"', this is input terminal Input
for Lch serial data,
. § sorial i
16 CLK Clock :;:::t terminal for read clock of serial input Input
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EXAMPLES OF OUTPUT LOW PASS FILTER

{1} In case that supply voltage is only 46 V.
{It is necessary to use a low satiation Operational amplifier as uPC842}

+5V

2700 5F |

6.8kl 6.8k

100 uF
+

10 k2

-

+20V Amp.1 2 PCBAZ

{2} In case that the maximum amplitude of cutput voltage must be 2 V| i ¢ {typ.}-
(It is necessary to use low satiation Operational amplifiers.}
+12V
+12v
5.6 k2 + oy
r.m.s.
100 uF
+ 6.8 k(X 10 kit
100 kD
+2.0V Amp.1 . zPC842

Amp.2 | uPCA4572
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NEC

TIMING CHART 1

16 BIT DATA/SERIAL INPUT

SELECTED STATES OF TERMINALS

SELECTED MODE:
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STATES
Low (or open)

High

oan VA

2

HIS)

H12

inod

TERMINAL NAME
16 bit/18 bit SEL

N BSW as1
060000 Yol s
asw as1

NEC

TIMING CHART 2

SELECTED MODE: 16 BIT DATA/PARALLEL INPUT

SELECTED STATES OF TERMINALS

4/8 ts SEL
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NEC

TIMING CHART 3

18 BIT DATA/SERIAL INPUT

SELECTED STATES OF TERMINALS

SELLECTED MODE:
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NEC

TIMING CHART 4

18 BIT DATA/PARALLEL INPUT

SELECTED MODE:

SELECTED STATES OF TERMINALS
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[EXPLANATION OF INPUT DATA FORMAT]
® MSB first
# Binary Two’'s Complementary
® S|, LSI, RSI, LRCK, and WDCK can turn over only when CLK gets down.

1. IN CASE THAT CLK IS CONTINUOUS

1.1 INCASE THATPIN 11S “LOW" OR OPEN

LRCK must turn over at the point “*A’" in Fig. 1.

Fig. 1
A A
l !
LS8! T MmsB LSB! o MSB
s sk 606000 0600008500 000 SN _ X

|

- |

LRCK 1
|

|

|

|

1.2 INCASE THATPIN11S “HIGH"”
WDCK must get down at the point “A'" in Fig. 2.

Fig. 2
A A
e hiphEnnahnhnhnsinpipnnhasnn
LSB! ____MsB LSB. _-_-_______ MsB
EI O SRR 6 6 60 6 0.8 0 60 5HE 600 05D . (1)

LSB! MSB LSE! MSB

I T S 00 8000800005005 05 SN O
: |
WOCK _| N |
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2. IN CASE THAT CLK IS CONTINUOUS ONLY WHEN SI IS INPUTTED.

21 INCASE THATPIN 11S “LOW" OR OPEN
LRCK must turn over at the point A", at the point *'B", or between the point A" and the point “B" in Fig. 3.

Fig. 3

A B
: i

O | e T R A AR RN R NN AN AT RUAE] 1) — _ UL

IMSB LS8! IMSB

3.(_‘___:::__::3}@@(
LRCK __l T ]_ _____ i

1
1
|
r

™
——-tm

turn over time turn over time

2.2 INCASE THATPIN 118 “HIGH”

WDCK must get down at the point “A’", at the point “B*’, or between the point “A’" and the peoint *‘B* in Fig. 4.
And WDCK must get up at the point “*C"’, at the point “’‘D”, or between the point “C’" and the point “D* in Fig. 4.

Fig. 4
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[NOTICE FOR USE]
Please attach muting circuits at the rear of uPD63200, or pop noise may be generated when the power is turned on,
[RECOMMENDED SOLDERING CONDITIONS]

The following conditions (see table below) must be met when soldering this product.
Please consult with our sales offices in case other soldering process is used, or in case soldering is done under different

conditions.

<TYPE OF SURFACE MOUNT DEVICE>

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL" (1E}-1207).
uPDB3200GS

Soldering process Soldering conditions Symbol

Infrared ray refiow Peak package's surface temperature: 235 °C or below. IR356-103-1
Reflow time: 30 seconds or below (210 °C or higher),
Number of reflow process: 1,

Exposure limit*: 3 days {10 hours pre-backing is required
at 125 °C afterwards)

Partial heating method Terminal temperature: 300 °C or below,
Flow time: 10 seconds or beiow,
Exposure limit*: None

*. Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less,

Note: Do not apply more than a single process at once, except for “Partial heating method”.
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16PIN PLASTIC SOP (300 mil)

16 9
HEHHHHHBH

O

I;IHHHHHH%

A

NOTE
Each lead centerline is located within 0.12
mm (0.005 inch)} of its true position (T.P.}
at maximum material condition.

P16GM-50-3008-1

[ ITEM MILLIMETERS INCHES
A 10.46 MAX 0.412 MAX.
B 0.78 MAX. 0.031 MAX.
c 1.27 (T.P) 0.050 (T.P.)
D 0.40'%48 0016333
E 0.1%°" 0.004 ' °%0*
F 1.8 MAX. 0.071 MAX.
G 1.55 0 061
H 7.7'°° 0.303'°°"2
I 5.6 0.220
J 11 0.043
K 0.20'8:58 0.008°0:652
L 0.6°°2 0.024 8838
| M 0.12 0.005
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[MEMO]

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 may appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual pro-
perty rights of third parties by or arising from use of a device described herein or any other liability arising from
use of such device. No license, either express, implied or otherwise, is granted under any patents, copyrights or
other intellectual property rights of NEC Corperation or others.
The devices listed in this document are not suitable tor use in the ficld where very high reliability is required
including, but not limited to, aerospace equipment, submarine cables, nuclear reactor control systems and life
support systems. If customers intend 1a use NEC devices for above applications or those intend to use "Standard”’
quality grade NEC devices for the applicaticn not intended by NEC, piease contact our sales people in advance.
Agpplication examples recommended by NEC Corporation
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transportation equipment, Traffic control systems, Antidisaster systems, Anti-
crime systems, etc.




