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Description

This 2-ch, 3-element graphic equalizer IC isideal for Hi-Fi audio devices, and features three transistor-type resonance
circuits and an output operating amp that handles two channels built into it. It is designed for use in radio cassette
players, car stereos, portable stereos and other devices.

Features

» Two-channel (stereo) processing is possible with single IC.

» Aninternal reference voltage circuit eliminates the need for alarge-volume capacitor and makes it possible to use
fewer components.

» TheGv can be varied using an externa resistor.

e LOWNOISE...cooeeeererrreereree Vo FLAT =4 pV s (standard)

e Lowdistortion.................... THD = 0.004% (standard)
(@f = 1kHz, FLAT)

Recommended Operating Conditions
Rated power dissipation : 550 mW (FP)

System Configuration
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Block Diagram
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Pin Configuration
IN1-1 [1] -/ 20] 1N1-2
NF1-1 [ 2] 19] NF1-2
N2-1 [ 3] 18] IN2-2
=
NF2-1 [4] I 17] NF2-2
[ %
IN3-1 5 | 3 16] IN3-2
NF3-1 [6 | A [15] NF3-2
Mon- imeerted input-1 E v T_4—| Non- inverted input =2
Inverted input =1 E E Inverted input -2
Outpit-1 [ 9| [12] Outpit -2
GND [10 1] Vee
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Absolute Maximum Ratings
(Unless otherwise noted, Ta= 25°C)

Symbol Iltem Conditions Rated values Unit
Vce Power supply voltage 16 \%
Ip Current load 30 mA
Pq Internal power dissipation 550 mwW
Topr Ambient operating temperature -20 to +75 °C
Tstg Storage temperature -55to +125 °C

Thermal Derating Curve
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Electrical Characteristics
(Unless otherwise noted, Ta= 25°C)

Symbol Item Measurement Limits Unit
conditions f (Hz) Min. Typ. Max.

Icc Circuit current — 9.0 12.5 16.0 mA

Gv (FLAT) Voltage gain Flat V1 =-10dBm 1k -2.0 -05 1.0 dB

Gv Boost V1 =-10dBm 100 10.0 12.0 14.0

(BOOST) Vi=0dBm 1k 10.0 12.0 14.0
Rg = 4.7k0] 10k 10.0 12.0 14.0

Gv (CUT) Cut 100 -14.0 -12.0 -10.0

1k -14.0 -12.0 -10.0
10k -10.0 -12.0 -10.0

THD Total harmonic distortion Vi=1Vms 1k — 0.003 0.1 %
All FLAT

Vowm Maximum out put voltage  THD = 0.1% 1k 15 1.9 — Vrms
All FLAT

c.C Channel separation V1 =-10 dBm 1k 60 75 — dB
All FLAT

H.R Hum rejection V1=-10 dBm 120 55 65 — dB
All FLAT

Vo Output noise voltage All FLAT — — 3.5 15 pvrms
BW: 10 Hz to
30 kHz

Vwm Midpoint potential — 3.5 45 55 \%
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Test Circuit
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RS2 33w
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Unit: Resistance: ¢
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Switch matrices

Item RSW RSW SW SW Sw Sw SwW SW Sw SW Sw SW Remarks
1 2 1 2 3-1 4-1 2-2 32 42 5 6 7
Circuit current Icc - lor - - - - - - - - OFF OFF
2
Volt Gv chl 1 1 ON 2 2 2 - - - chl ON OFF
ag_e (FLAT) ch2 2 2 ON - - - 2 2 2 ch2 ON OFF
gain Gv ch 100Hz 1 1 ON 1 2 2 - — — chl ON OFF
(BOOST) 1 1Hz 1 1 ON 2 1 2 - - - chi ON OFF
10 Hz 1 1 ON 2 2 1 — - - chl ON OFF
ch 100Hz 2 2 ON - - - 1 2 2 ch2 ON OFF
2 1Hz 2 2 ON - - — 2 1 2 ch2 ON OFF
10 Hz 2 2 ON - - - 2 2 1 ch2 ON OFF
Gv ch 100Hz 1 1 ON 3 2 2 - - - chi ON OFF
(CUm) 1 1Hz 1 1 ON 2 3 2 - - - ch1 ON OFF
10 Hz 1 1 ON 2 2 3 - - - chl ON OFF
ch 100Hz 2 2 ON - - - 3 2 2 ch2 ON OFF
2 1Hz 2 2 ON - - - 2 3 2 ch2 ON OFF
10 Hz 2 2 ON - - - 2 2 3 ch2 ON OFF
Maximum output chl 1 1 ON 2 2 2 - - - chl ON OFF
voltage Vowm
ch2 2 2 ON - - - 2 2 2 ch2 ON OFF
Total harmonic chl 1 1 ON 2 2 2 - - - chl ON OFF BOOST:
distortion THD (FLAT) Set SW2-
ch2 2 2 ON - - - 2 2 2 ch2 ON OFF SW4t
1.CUT:
Output noise voltage chl 5 1 OFF 2 2 2 - - - chl ON OFF SW4to 3.
Vno (FLAT)
ch2 5 2 OFF - - - 2 2 2 ch2 ON OFF
Channel separation chl 3 1 ON 2 2 2 - - - chl ON OFF
cs ch2 4 2 ON - - 2 2 2 ch2 ON OFF
Hum rejection HR chl 5 1 OFF 2 2 2 — - - chl ON ON
ch2 5 2 OFF - - - 2 2 2 ch2 ON ON
Midpoint potential Vy chl 6 3 OFF - - - - - - chl ON OFF
ch2 6 3 OFF - - - - - - ch2 ON OFF
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Typical Characteristics
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Application Example

1. 3-Element graphic equalizer (Dual channel)
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2. Simplicity 4-element graphic equalizer (Dual channel)

Vo
10k
o WOz
10k
fo=[100Hz| [400Hz| |1.5kHz] x
RESCNANCE FREQUENCY fo=1/2m J(1+0Z- A1+ Az [Hz] Q= SC1-R2/C2+R1
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Package Dimensions
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RenesasTech nology COI‘p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!
1. Renesas Technology Corp. 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 circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (i) prevention against any malfunction or mishap.

Notes regarding these materials
. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
. Renesas Technology Corp. 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.
All 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 Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).
4. 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. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.
Renesas Technology Corp. 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 Renesas Technology Corp. or an authorized Renesas Technology Corp. 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 Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
If 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.
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. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
RENESAS SALES OFFICES

http://www.renesas.com
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