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NJU7305

7—BAND EVR FOR GRAPHIC EQUALIZER

I GENERAL DESCRIPTION

The NJUT305 is a electrical variable resistor(EVR)
incorporated 7-band each for left and right channels,
especially apply to stereo type graphic equalizer.

It consists of input controller, channel/band/level
selector, 14 latches and resistor network blocks of 7
bands each for left and right channels.

The boost and cut value for each band of each channel
can be set independently to each other by the channel/
band/level selector controlled by external controller.

The maximum boost and cut range is £12dB and the
boost and cut value is adjusted by *2dB step.

W PACKAGE OUTL INE

NJY7305M NJU7305L

I FEATURES B PIN CONFIGURATION
@ 7 Bands Each for Left and Right Channels v 1® v (% e
@ Stereo Application Graphic Equalizer N ] N [ 2 Nen
Each Channe! Independent Operation INn ] T s Y N an
@ Maxinum Boost and Cut — £12dB :E :E 4 b:"
@ Boost and Cut Step —- +2d8 = g o S
@ 8-bit Serial Data for the Equalizing N w7 2
@ Flat Level Setting Function ] - Pl mE
@ Operating Vol tage —- 7.5~15V fi O ]9 20[ ] 1w
. fiy [N
@ Package Outline ——— SDMP 30 / SDIP 28 = =
@ C-H0S Technolo = it
gy NC ] TEST2 (]
TESTZ.: S
s ] Ve
H BLOCK DIAGRAM v O
HJU7305M NJU7305L
fr1 fr2 fr3 {Rs frs fre fur
ol o ol o ol 0 o)
= I x§ =
B2 T £g @ 0 INas
2 WO S
g 243 gy 2
E vuna = —+—O INr
x 4
D1 O c . 3 ,
g | =z g = =2 =I gf =] =
] g _l - ~N - - wy 3 ™~
< ] = —_ o] - =] o
& L E =
cLko— & g I 2538 g
3= oE edQ 3
Ei Zd Jaa
S O—+ é g xx » |-1+—C INa1.
53 o
=] Z 5 ® —E +——O INiL
3 ®z <
4
=0
) D |
o O <I) (L J; J) 6 o o) 0 o 6 o
TEST1 TEST2 Voo Vss Vee Vee fi1 fL2 fLa fLa fLs fus fir

9-9



| N <

I8 TERNINAL DESCRIPTION

No Symbo| Function
1 Voo Power source for Audio signal +7.5V
18 Vss GND ov
14 Vee Power source for Audio signal -7.5V
15 Vee Power source for Logic +5.0V
2, 21 Iniz, Inir Audio signal input terminal. Connect to Op-amp inverting input.
3, 26 Inae, I nor Audio signal input terminal. Connect to Op-amp non-inverting input.
4 to 10| f.. to fur | Band pass filter connecting terminal.
19 to 25| fr: to frv ( 14 terminals for left/right)
1% }Eg}} &ggllsstégge;%r¥ég%!ﬁé) connects to the Voo terminal
13 S Chip-select input terminal.
16 DI Serial data input terminal.
17 CLK Clock signal input terminal.

I FUNCTIONAL DESCRIPTION

(1) Data set and code format
The setting of each band is performed by two signals of data and clock as shown in Fig.1.
E The 8 bits serial data including the information of channel selection (left/right), band
selection and its gain are input from Dl terminal.
The clock signal input from the CLK terminal shifts the serial data input form Di terminal
into the shift register.
The 9th clock signal is used as latch pulse to latch all 8 bits of parallel data in the
shift register.
All ”1” of 8 bits code are special code to set 0dB for all bands at once. This function
is useful for Power On initialization or flat level setting.

< Data and Shift Clock >

i i
D‘:X:X: The shift clock should be risen

: : after 1us from the data changing.
| l } tec=1 us(MIN)
CLK ~md—] ton=1us(MIN)

ton tse
i pEse o

< Time Chart >

1 |
:-————L/R&BAND SELECT DATA ——’———_GMN DATA—— ]
] TO T1 T2 T3 | T4 T5 T6 T7 : T8

DI A0 Al A2 R/L GDo GD1 mm
|

Fe1 LATCH PULSE
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The 9th shift clock is used for the latch pulse. In this time the data must be "0” other-
wise (the data is "1") the Oth clock shifts the data and the following clock signal latch
the data when input data is "0”.

If the error data is latched, the correct data must be set again from the top.

Note: The clock line should be shielded from the noise.
< Data Format >

The data is input by the LSB first format as shown bellow. And the gain data GD2 to GDO,
left/right and band selection data are also shown in bellow.

MSB LsB
[siaN| cb2| abt | aoo| RAL| A2 | M | a0
} v } N
+- 0~12dB RL fi~fT

GALN DATA CODE R/L & BAND SELECT DATA CODE
GAINT SIGNT GD2 T D1 [ GD] RA [ A2 T AT T A0 [BAWD
2 0] 11 110 O 0 01 07 fu
0 [ 0 1] 0] 1 0 [ 0 01 1 fu
8 | 0] 11 00 0 [ 0 1 0] fu
8 | 0 o] 1] 1 0O [ 0 [ A [ 1 fu
4 Lol o[ 110 0 [ 1 0] 0] fuw
2 [ o[ o o] 1 0 I 1| 01 1] fu
0B 0] 0] 0] 0 O Tt 1] 0] fu
2 | 1[0 01 T U 1] 0] fa
4 | 1] ol 1[0 T U 01 1 | fre
% [ 1 0] 1] 1 T [ 1 0 0 fa
8 | 1] 1] 0] 0 L 0 | 1 1| fae
T A T A A 1 1T 0 [ 1 [ 0] fas
q2 {11110 1 0 [ 0 1| fre
(I A I T

{(2) Chip Select Function
S terminal is a chip select terminal. When the code "1” is input to the S terminal form
CPU or other controiler, the clock input is activated and the data will be written into
the NJU7305(select status). When the code "0” is input to the S terminal, the clock input
is not activated and the data will not be written into the NJU7305(unselect status).

S terminal mode function
1 Select | The clock input 1,35 12 retien into the NUT3US.
Unsel The clock input is not activated and
0 noetect | The Clock IRy ata is written into the NJUT30S.

(3) Power on initialization
The NJU7305 is not incorporated the power on initialization circuits, so that the internal
circuits are not defined when the power is turned on. Therefore all "1” of 8 bits serial
data with shift clock and latch pulse (9th clock) are required to set the flat state as
explained before.
The internal circuits of NJU7305 are initialized by the above operation, then following
input will be accepted.
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I ABSOLUTE MAXINUM RATINGS

(Ta=25°C)
PARAMETER SYMBOL RAT I NGS UNIT
Voo-VeE 16
Supply Vol tage )
Vee Ves~VestT(Vop2Vec)
Vss=0.3~Vcct0.3 (DI,CLK,S)
Input Voltage Vin V
Vee=0.3~Voo40.3(I w11~ 2L, Inir~Inzr)
Power Dissipation PD 200 mi
Operating Temperature Toor =20 ~ +75 C
Storage Temperature Teta -40 ~ +125 c

M ELECTRICAL CHARACTERISTICS
(Vss=0V.VDD;Vcc>Vss=VEE.Ta=25.C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
] Voo-Ves 7.5 10 15
Operating Vol tage Vee=-T7.5V v
Vee 4.5 5.0 5.5
0 ting G t Iop Vop-Ve:=15V 1 A
perating Curren oo Vocs5Y , m
Viu CLK,DI,S 0.8Vce Ve
Input Voltage . v
Vio Terminals 0 0.2Vcc
Input Pulse Width tew CLK 1 us
Setup Time tsu DI 1 uS
Holding Time tuo DI 1 uS
Operating Frequency forr | OLK 330- kHz
THD1 Flat Status, f=20kHz 0.005 |0.01
Total Harmonics THD2 [ Flat Status, f= 1kHz 0.0015 | 0.003 5
Distortion THD3 Boost Status, f=20kHz 0.04 [0.10
THD4 [ Boost Status, f= 1kHz 0.015 {0.03
{Circuit 1)
Crosstalk H] (Circuit 2) 55 dB
Setting Error AB Voo-Ves=18V  (Circuit 1) | -1 1 dB
Analog SW Off foi~fLs
loss 10 U.A
Leakage Current fri~fr7

9-12 New Japan Radio Co. L,



NJU7305

<J

Il MEASUREMENT CIRCUITS

Gircuit 1
7.5k -7.5v
Point
7.5k .
@—«/w Vou
+1.5V +7.5V
INu.  INa.
L INir INzn Ve
v NJU7305
EE fLi~fuz
fry ~fr?
Ik
~17.5V
Circuit 2
75 © 7.5V
7.5k ———o0 7.5k
* Vour
1k
+7.5V +7.5V
Voo INu. N2t INik INzr Vss
Vee fi~fr NJU7305
frR1~fr7
1K
—7.5V
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NJU7305

Il APPLICATION CIRCUIT 1

< Single power supply operation >

NJM4558
1/2Viu
o;

100kQ*

172Von O—A—
INPUT O—] AN
7.5kQ

outpuT 0—{F

NJMoB2*s

NIN4558
1/2Vno

—0

100kQ*4
1/2Vou

~~— 0 INpUT
7.5kQ

NWOB2*S

CPU or
CONTROLLER
S |DI |CLK
F ful fas |
g I
2 fob——
—11fia fis——
—t+—ffie fref—+—
-1 fus frs f—1—
—t+fus frs f—1—
Tt i [
7305
INa INzz
INiL INsr
TEST1
TEST2 3
VEE
Vion 15V
V .
< o5V
b Vss

—l-o outrur

£1) In order to reduce the pop-noise, connecting ful~f.7, fal~fx7 to 1/2 Voo by INQ
resistance is recommended.
¥2) The best conditions for 2dB/step are as follows:
Voo = 15V
OP-amp feedback resistance: 7.5kQ
Equivalent LG resonant impedance: 1kQ
%3) TEST1 and TEST2 terminals are normally connecting to the Voo terminal.
%4) In order to keep off noise input,
recommended.
*5) J-FET input OP-AMP is recommended.
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connecting to 1/2 Voo

by 100kQ resistance is




NJU7305 )

I APPLICATION CIRCUIT 2

< Dual power supply operation >

CPU or
CONTROLLER
S |bi |cLK
tu fr | +
1 LN LH]
1MQ*!
Vss
-—0
—1—fez fref—4—
—fua fr
fre fre r-—
fus frRsf—1—
L6 fref—1—
~——{fLr far
v 100kQ** 1JU7305 100k **
ss M —MA—O Vg5
A INa1. IN2r
INPUT 0] AAA—] o mpuT
INu INwr 7.5kQ
Y — +
=5
NJM08? 7.5k NJMos2*s
OUTPUT o |- TEST! o
| OUuTP
TEST2 ' o
Ver
-1.5Vo——H
Yool orsv
Veeo o5V

IVss

*¥1) In order to reduce the pop-noise, connecting ful~f.7, frl~fr7 to Vss by 1HQ
resistance is recommended.

%2) The best conditions for 2dB/step are as follows:
Voo = 7.5V, Vee = -7.5V
OP-amp feedback resistance: 7.5kQ
Equivalent LC resonant impedance: 1kQ

¥3) TEST! and TEST2 terminals are normally connecting to the Voo terminal.

¥4) In order to keep off noise input, connecting to 1/2 Voo by 100kQ resistance is
recommended .

¥5) J-FET input OP-AMP is recommended.
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