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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.




BIPOLAR ANALOG INTEGRATED CIRCUIT

«wPC1228

LOW NOISE DUAL PREAMPLIFIER

DESCRIPTION

The uPC1228, a silicon monolithic integrated circuit, is a low noise dual preamplifier designed for car stereo applications.
The device consists of two separate amplification channels, and its major features are low noise, low distortion, high gain,
large dynamic range and wide supply voltage range.

FEATURES

@ High open loop gain :Ayp =100 dB TYP.
® L ow noise “V9in=1.1 uV TYP.
® | ow distortion : THD=0.05 % TYP.
® | arge dynamic range :Vom=2.0V TYP.
® Wide supply voltage range :Vec=61t016V

@ High output current :lopc=1 mA MAX.
® | ow impedance load driving capability :Rp=1k& MIN.

® Small feedback capacitance capability

ORDERING INFORMATION

PART NUMBER PACKAGE QUALITY GRADE
uPC1228HA 8 PIN PLASTIC SLIM SIP 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.

Document No.IC—1511B
(0.D.No. IC~6200A)
Date Published October 1991 M .
Printed in Japan © NEC Corporation 1983



CONNECTION DIAGRAM
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ABSOLUTE MAXIMUM RATINGS (T;=25 °C)
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RECOMMENDED OPERATING CONDITIONS (T;=25 °C)
vce

Operating Supply Voltage

Supply Voltage Range

Operating Ambient Tamperature

L.oad impedance

18
270*
—30to +75
—40 to +125
* Ta=75 °C

13.2
6to 16
—30 to +75
10

ELECTRICAL CHARACTERISTICS (T3=25 °C, Vcc =10V, f = 1 kHz, R = 10 kQ2)

Pin No. Electrical connection
1 Input 1
2 Negative feed back 1
3 Output 1
4 Power supply: +Vcec
5 Ground
6 Output 2
7 Negative feed back 2
8 Input 2
\
mWwW
°c
°c
\Y%
\Y
°c
kQ2

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT |TEST CIRCUIT TEST CONDITIONS
Quiescent Current lce 25 3.3 48 mA (1) Vin=0
Open Loop Voltage Gain Avo 90 100 dB (1) Vp=0.3V, f=100 Hz
Voltage Gain Ay 40 dB {2) Vp=0.3V, NAB
Maximum Output Voltage Vom 1.0 2.0 \% (2) THD = 1%, NAB
Total Harmonic Distortion THD 0.05 0.3 % (2) Vp=0.3 V, NAB
Input Impedance ri 50 100 kQ (2)
Equivalent Input Noise Voltage Vhin 1.1 1.7 nY (3) Rg = 2.2 k2, NAB

Vo=1V, (The other channel

Cross Talk CcT —50 —65 dB (4) Vin=0, Rg=2.2 k)
Channel Balance Ch. B -0.3 0 +0.3 dB (4) Vp=0.3V




TEST CIRCUITS

(1) Icc, Ay test circuit

o Vge= 10V
Flat Amp

BP.F

%—3 dBSkp
15 Hz 30 kH2z

(2) Ay, Vom, THD, Zj,test circuit (for Ch. 1)

o Vee=10 V

Vo2

RG=22 kO RL=10 ke

NOTE: Vpj, is calculated by V|; and amp. gain (A, +40 dB). NOTE 1: External components of the IC are the same as the test
circuit (2).
2: Cross talk procedure i
Switch position SW.1 -2, SW.2 >1, 20 log Vo2/Vo1
Switch position SW.1 -1, SW.2 > 2, 20log V51/Vy2
3: Channel balance
Switch position SW.1 -2, SW.2 -2, 20 log V41/Vg2
EQUIVALENT CIRCUIT
®
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T Dio4 H @ EH Dzo4 ]:T e3
s Qlloh h 4 H @ g H Y A Q210 S
- Quos | Ryos \I & Q106 lr \I Quosly |© Rzo4 | Q205
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on Y Y. 0 Y
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Q108 Quiz Q212 Q208
§Rzo7 R207§
¥ Dot ¥ i
R1os R1os § Ri1o Ra10 §Rzog R20s
%Rws %Rzoe




THD — Total Harmenic Distortion — %

Vo — Output Voltage —V

VoM — Maximum Qutput Voltage —V

TYPICAL CHARACTERISTICS (T;=25 °C)

OUTPUT VOLTAGE vs. INPUT VOLTAGE

10 Test Circuit(2)
Vee=10 v
5 cc
2 //
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MAXIMUM OUTPUT VOLTAGE vs.
LOAD RESISTANCE
3
Test Circuit(2)
Vee=10 v
2

RL —Load Resistance —kQ
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Avo —Open Loop Voltage Gain —dB

THD — Total Harmonic Distortion — %

Avo — Open Loop Voltage Gain — dB
Ay — Closed Loop Voltage Gain —dB
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VoM — Maximum Output Voltage —V
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Icc — Circuit Current —mA
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VOLTAGE GAIN vs. FREQUENCY

Test Circuit(1),(2)
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f — Frequency — Hz
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CIRCUIT CURRENT, MAXIMUM OUTPUT
VOLTAGE, VOLTAGE GAIN vs. SUPPLY VOLTAGE

Test Circuit(1), (2)
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Ve — Supply Voltage —V
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Avo — Open Loop Voltage Gain —dB

N
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VoM — Maximum Output Voltage —V

QUIESCENT CURRENT, MAXIMUM OUTPUT VOLTAGE,

VOM — Maximum Output Voltage —V

Ay — Closed Loop Voltage Gain —dB

MAXIMUM OUTPUT VOLTAGE vs,
FEEDBACK RESISTANCE
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VOLTAGE GAIN vs. AMBIENT TEMPERATURE

Test Circuit(1), (2)
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Ta — Ambient Temperature —°C
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MAXIMUM OUTPUT VOLTAGE vs.
SUPPLY VOLTAGE
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APPLICATION 1 (NAB EQ, Ve =8 to 17 V, Vom =2 V)

Cs
R1
9.1 kQ 330 kQ
C2 2|
0.47 uF O
— .+ 1 |
|
C1 1
|

1#PC1228

R7 470 @

o b BAL

Po IC
o g
9.1 kQ 330 kO &
Re TONE | VOL.
Cs N
- berd
APPLICATION 2 (NAB EQ, Vee =6 to 17 V, Vom =12 V)
4
Cs
R1
VoL,
62 ko 220 ko
C2 2]
047 4F Ot -
MR +——H—{ Polc
P.H. 9 5 s o BAL
M
100 4F VCC 83 %
;” PO |C

* When supply voltage of pin@ is down to 6 V, please use TYPICAL APPLICATION 2.

VOL.

SP.

SP.

SP.



APPLICATION 3 (NAB EQ, Vcc =8 to 18 V, Vgy =2 V)

p.
22 F2ECy i
I
180 9 SR:1 Cs Cs Cs
0.01 4F 2200 pF 18 pF
RL=47 kQ
330 ko 33 ke 1.8k § L
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TYPICAL PRINTED CIRCUIT BOARD PATTERN

Copper foil side

©PC1228HA




8 PIN PLASTIC SLIM SIP
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P8HA-2548B
NOTE . ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.25 mm
{0.01 inch) of its true position (T.P.) at maxi- 20.32 MAX. 08 MAX.
mum material condition. (of 1.1 MIN. 0.043 MIN.
F 0.57°" 0.02 '8888
G 0.25 0.01
H 2.54 0.1
J 1.27 MAX. 0.05 MAX.
K 0.51 MIN. 0.02 MIN.
M 5.08 MAX. 0.2 MAX.
N 2.8°92 0.11'8888
Q 5.75 MAX. 0.227 MAX.
U 1.5 MAX. 0.059 MAX.
v 025888 0.01'8883
Y 3.2°08 0.126'9°2
z 1.1 MIN. 0.043 MIN.







[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 Corporation or others.
The devices listed in this document are not suitable for use in the field 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 to use NEC devices for above applications or othose intend to use ‘’Standard”’
quality grade NEC devices for the application not intended by NEC, please contact our sales people in advance.
Application examples recommended by NEC Corporation
Standard: Data processing and office equipment, Communication equipment (terminal, mobile), Test and
Measurement equipment, Audio and Video equipment, Other consumer products, Industrial robots,
etc.
Special: Automotive and Transportation equipment, Communication equipment (trunk line), Train and
Traffic control devices, Burning control systems, antidisaster systems, anticrime systems etc.
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