NJU7307

11—-BAND EVR FOR GRAPHIC EQUALIZER

B GENERAL DESCRIPTION

The NJU7307 is a electrical variable resistor (EVR)
incorporated 11-band each for left and right channels,
especially apply to the stereo type graphic equalizer.

It consists of input controller, channel/band/level
selector, 22 latches and resistor network blocks of 11
bands each for left and right channels.

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

The maximum boost and cut range is =18dB and the
boost and cut value is adjusted by *3dB step.

M FEATURES
11 Bands Each for Left and Right Channels
Stereo Application Graphic Equalizer
Each Channel Independent Operation

Maximum Boost and Cut +18dB

Boost and Cut Step +3dB

10bit Serial Data for the Equalizing

Flat Level Setting Function

Operating Voltage 15Y~30V
- Package Outline SDIP 42/S0P 40
C-MOS Technologzy

M BLOCK DIAGRAM
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NJU7307

I PIN CONFIGURATION

VDD
A== =P =}
INa 03 3 40 [ INzk INy € 3 38 3 INzg
gvc:4 39 NC NC £ ¢4 37 NC
w5 381 by fur & 5 36 1 frn
Iuo 4 6 37§ fme fue =3 6 350 frio
fo & 7 367 fro o 37 34 e
fie T 8 357 frn e C3 8 3B Db
fu 9 IR - fa 9 32ty
fus 10 33 FY fys fis 10 31 e
fis 11 328 ks s 4N 30 [ g5
fue CZJ12 31 T 6 f 112 291 fe
fia 13 30 [ fra e =B 28 [ fpy
(. 14 29 P10 o 14 27
By 315 28831, f, 415 26 3ty
NC 316 27 (Ne TEST1 16 NG
NC {17 26 JNC TEST2EH 17 24 [T v
TEST1 18 25 Ves Vee 18 2383 CLK
TEST2 .19 24 EICLK NC 19 .22 Pl
Vee (320 23 A DI Ccs 21 ] Ve
tsda 22 [ Ve,
nu7307L NJb7a0re
I TERMINAL DESCRIPTION
NO.
SYMBOL FUNGCTI ON
NJUT307L | NJUT307G
1 1 Voo Power source for Audio signal  +15V
25 24 Vss GND ov
20 18 Ve Power source for Audio signal -15V
22 21 Vee Power source for Logic +5.0V
2, 4 2,39 | Ivinslnir Audio signal input terminal. Connect to Op-amp inverting
terminal
3, 40 3, 38 | Inzr,iner Audio signal input terminal. Connect to_ Op-amp
non-inverting terminal
5to 15| 5 to 15} fui to fui:i| Band pass filter connecting terminal.
28 to 38 |26 to 36| fr: to fri: ( 22 terminals for left/risht)
18 16 TEST! Maker testing terminals.
19 17 TEST2 Normally (except the test) OPEN
21 20 tS Chip-select input.
23 22 DI Serial data input.
24 23 CLK Clock signal input.
4,16,17 | 4,19,25
26,27,39 | 37,40 NG Non connection
42
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NJU7307

B 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.

The 10 bits serial data including the information of channel selection (left/right), band
selection and its gain are input from DI terminal.

The clock signal input from the CLK terminal shifts the serial data input form DI terminal
into the shift register.
__The data input from DI terminal is performed during the CS terminal is "L”level. Then the
CS terminal change from "L” to "H" level, the data in the shift register is latched to the
latch.

ALl "H” of 10 hits 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 >

o The shift clock should be risen

after 1us from the data changing.

I ‘ ! tac=t us(MIN)
CLK : tpu=1 MS(Ml N)

1
) tou ! tsc ton,

< Time Chart >

i [~ DATA LATCH

+——1 ¢2s(MIN)

v I —
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'

!
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— b
s \ :
:I
v
. \
1
ll
'

1 us(MIN) —*
Fig—1 .

The CS terminal should be "L” level during the data input. The setting data is latched
at the edge of CS signal rising. 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.
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NJU7307

< 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.

HsB 1 Byte LSB
[ A N\
RO[L | m | a2 | a| a0 [sian| av2] edi] apo
Y 2 d l '
RIGHT/LEFT Fl~f11 +-  0~18dB
GALN DATA CODE BAND SELECT DATA CODE
GALN [ SIGN | Gbz [ 1] @i BAND] A3 | A2 | AT 1 RO
8 | 01 11 1] 0 fl ] 01 0] 0] 1
5 | 0 11 0] 1 ] 0 0] 1[0
2 | 0] 11 0] 0 B 0 0 1] 1
O [ 0 o[ 11 4 0 1] 00
6 | 01 0 110 5 0 1] 0] 1
3 | 0 0] 0] 1 %1 01 1] 110
0B 0 [ 0 0] 0 11 0 1 [ 1 [ 1
T I O 8 11 0] 0] 0
N I ) 9 [ 11 0] 0 1
S I (0] 11 0] 110
2 1l 100 A1 1 [ 0] 11 1
5 [ 1] 1 0] 1
N O O T T R/L SELECT DATA CODE
RIL R L
RIGHT 1 0
LEFT 0 i
RIGHT & LEFT | 1 1

(2) Power on initial ization
The NJU7307 is not incorporated the Power On Initialization OCircuits, so that internal
circuits are not defined when the power is turned on. Therefore, the flat setting operation
are reauired as 10 bits of "H” data with 10 clock pulse input during the CS terminal "L”
state, then after change the OGS terminal level from "L” to "H".
The internal circuits of NJU7307 are initialized by the above operation, then the following
input will be accepted.
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NJU7307

I ABSOLUTE MAXIMUM RATINGS

(Ta=25°C)
PARAMETER SYMBOL RATINGS UNIT
VDD_VEE 34
Supply Voltage y
Vee Ves~VsetT(Vop2Vec)

Vss=0.3 ~Vcct0.3 (DI .CLK;E)
input VYoltage Vin v

Vee—0.3~Voot0.3(In1u~Iwar, wir~Inzr)
Power Dissipation PD 250 (SDIP,SOP) nif
Operating Temperature Topr =30 ~ 180 . C
Storage Temperature Teta -40 ~ +125 . T

I ELECTRICAL CHARACTERISTICS
(Vss=0V,Voo2Vec>Vss 2 Ve, Ta=25°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
i Vop—Vee 15 20 30
Operating Voltage Vee=-10Y V
Vee 4.5 5.0 5.5
0 i c + lop Vop-V&e=30V 1 A
erating Curren
pera lee | VoobY 05 | "
Vin CLK,DI,CS 0.8Vce Vee
Input Voltage . )
Viu Terminals 0 0.2Vce
Input Pulse Width teow CLK 1 us
Setup Time tsu DI 1 uS
Holding Time tuLo DI 1 nS
Operating Frequency forr | CLK 330 kHz
THD1 | Flat Status, f=20kHz 0.005 |0.01
Total Harmonics THD2 | Flat Status, f= 1kHz 0.0015 | 0.003 Y
Distortion THD3 | Boost Status, f=20kHz 0.05 [0.10 '
THD4 | Boost Status, f= 1kHz 0.015 |[0.03
(Circuit 1)
Crosstalk cT f= 1kHz (Circuit 2) 60 dB
Setting Error AB Voo-Vee=30V (Circuit 1) { -1 1 dB
Analog SW Off fri~frn
loff 100 LLA
Leakage Current fri~~fr11

Note) The setting error of gain is specified by mesureing of Circuit 1 based on internal
current flown on Circuit 3.
Actual setting error of gain is affected by external circuit characteristics. Therefore,
experimental operation is recommended when designing.
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NJU7307

I MEASUREMENT CIRCUITS

Circuit 1
15k -15V
- Point
15k -
! Vour
15V
15V
Voo mzl. mu Vss
2R 1R
Vee fus~fun NJuz30r
fﬁl—‘rﬂll
—15v ®
Circuit 2
15k QTISY 15k O -18Y
- Point nt
15k —O 15k 2
+ Vour +
Rs
1k
15V
5y 15v
Voo INa. INg INzw  INwg Vss
Vee fur ~fu) RJU7307
fR"‘fkll
-15v n
Circuit 3
l 0.1V
15V T T 71-7
Voo IN2v INg Vss
INzg INig ‘
Vee for =iz Nursor
fri~Irit
—~ 15V
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NJU7307

S
I APPLICATION GIRCUIT 1

< Single power supply operation >

CPU or
CONTROLLER
€S |p1 jCLK
—t—1 fia fas F——
—1—] fue frs p—t—
— fis frs |——
—— fis frs fr—t—
fur for f—1—
fua frs p——
fuo fry fetfor
fuie frio —1—
fun fray f——
100kQ* 100kQ*
1/2Vun o—/\/\/\,T nuor ~AAO 1/2Von
INgt N
INPUT O—] AV, £ A o ineuT
15k INi INin 15kQ
+ - R
mggz*s 152 15k HaMOa2*s
1
ouTpuT O—1 | . | }—o ouTPUT
VEE V
203V
\?
L o5V
VSS

it

%1) In order to reduce the pop-noise, connecting fui~fri1, fri~fri1 to 1/2 Voo by 1MQ
resistance is recommended.

%2) The best conditions for 3dB/step are as follows:
Voo = 30V
OP-amp feedback resistance: 15kQ.
Equivalent LC resonant impedance: 1kQ

%3) TEST1 and TEST2 terminals are normally OPEN.

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

%5) J-FET input OP-AMP is recommended.
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NJU7307

I APPLICATION CIRCUIT 2

< Dual power supply operation >

CPYU or
CONTROLLER
TS |pr {CLK
+ ] §— 1 £ f, ]
NIN4538 ' ! “ " NIMA558 -
Ve 1 MQ*! 1 MQ*t
55 g Ves
O
fLZ fR! T
—1— fu3 fra t—t—
1 frs fri —+—
fus frs formt—
—1—1 fue frs prti—
fur far —1—
fis fra bt
fus fro }——
fLio friof——
fun fan p——
100kQ*
Ves HIuT307 100kQ v
55
IN2L IN.
INPUT O—} Gl M
15k Ny, WNia m"i b0 meur
- SR
w2\ /s 15k2 VAL
outpPuT O— }— i
ut ¥ — |—o ouTtpPUT
~15V o2 ] Voo
———o0 15V
Vee
——0 5V

F

%1} In order to reduce the pop-noise, connecting fui~fri1, fri~fri1 to Vss by MQ
resistance is recommended.

%2) The best conditions for 3dB/step are as follows:
Voo = 15V, Ver = -1V
OP-amp feedback resistance: 15kQ.
Equivalent LC resonant impedance: 1kQ

%3) TEST1 and TEST2 terminals are normally used as OPEN.

$4) 1n 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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NJU7307

MEMO

New Japan Radio Co. Ltd.

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.




