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11—BAND EVR FOR G R A P H I C E Q U A L I Z E R 

GENERAL DESCRIPTION 
The NJU7306 i s a e l e c t r i c a l v a r i a b l e r e s i s t o r (EVR) 

i n c o r p o r a t e d 11 -band each f o r l e f t and r i g h t c h a n n e l s , 
e s p e c i a l l y a p p l y t o t h e s t e r e o t y p e g r a p h i c e q u a l i z e r . 

I t c o n s i s t s o f i n p u t c o n t r o l l e r , c h a n n e l / b a n d / 1 eve I 
s e l e c t o r , 22 l a t c h e s and r e s i s t o r n e t w o r k b l o c k s o f 11 
bands each f o r l e f t and r i g h t c h a n n e l s . 

The b o o s t and c u t v a l u e f o r each band o f each channe l 
can be s e t i n d e p e n d e n t l y t o each o t h e r by t h e c h a n n e l / 
b a n d / l e v e l s e l e c t o r c o n t r o l l e d by e x t e r n a l c o n t r o l l e r . 

The maximum b o o s t and c u t r ange i s ± 1 2 d B and t h e 
b o o s t and c u t v a l u e i s a d j u s t e d by ± 2 d B s t e p . 

PACKAGE OUTLINE 

NJU7306L 

FEATURES 
• 11 Bands Each f o r L e f t and R i g h t Channe ls 
• S t e r e o A p p l i c a t i o n G r a p h i c E q u a l i z e r 

Each Channel I ndependen t O p e r a t i o n 
• Maximum Boos t and Cut — ± 1 2 d B 
• Boos t and Cu t S t e p — ± 2 d B 
• 1 0 b i t S e r i a l Da ta f o r t h e E q u a l i z i n g 
• F l a t Leve l S e t t i n g F u n c t i o n 
• O p e r a t i n g V o l t a g e — 1 5 V ~ 3 0 V 
• Package O u t l i n e — SDIP 42/SOP 40 
• C-HOS T e c h n o l o g y 

NJU7306G 

• BLOCK DIAGRAM 
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• PIN CONFIGURATION 
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• TERMINAL DESCRIPTION 

N O . 
S Y M B O L F U N C T I O N 

N J U 7 3 0 6 L N J U 7 3 0 6 G 
S Y M B O L F U N C T I O N 

1 1 V d d Power s o u r c e f o r A u d i o s i g n a l +15V 

25 24 Vss GND 0V 

20 18 V e e Power s o u r c e f o r A u d i o s i g n a l - 1 5 V 

22 21 Vcc Power s o u r c e f o r L o g i c +5 .0V 

2 , 41 2 , 3 9 I N I L , I N 1 R A u d i o s i g n a l i n p u t t e r m i n a l . Connec t t o Op-amp i n v e r t i n g 
t e r m i n a l 

3 , 40 3 , 38 I N 2 L , 1 N 2 R A u d i o s i g n a l i n p u t t e r m i n a l . Connec t t o Op-amp 
n o n - i n v e r t i n g t e r m i n a l 

5 t o 15 5 t o 15 f L 1 tO f L I 1 Band pass f i l t e r c o n n e c t i n g t e r m i n a l . 

28 t o 38 26 t o 36 f n i t o f m i ( 22 t e r m i n a l s f o r l e f t / r i g h t ) 

18 16 T E S T 1 Maker t e s t i n g t e r m i n a l s . 

1 9 1 7 T E S T 2 N o r m a l l y ( e x c e p t t h e t e s t ) OPEN 

21 20 C S C h i p - s e l e c t i n p u t . 

23 22 Dl S e r i a l d a t a i n p u t . 

24 23 CLK C l o c k s i g n a l i n p u t . 

4 , 1 6 , 1 7 4 , 1 9 , 2 5 

2 5 , 2 7 , 3 9 3 7 , 4 0 NC Non c o n n e c t i o n 

42 

5 - 1 4 8 New (japan Radio Co., l t d . 
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• FUNCTIONAL DESCRIPTION 

( 1 ) D a t a s e t and c o d e f o r m a t 
The s e t t i n g o f e a c h band i s p e r f o r m e d by two s i g n a l s o f d a t a and c l o c k a s shown i n F i g . 1 . 
The 10 b i t s s e r i a l d a t a i n c l u d i n g t h e i n f o r m a t i o n o f c h a n n e l s e l e c t i o n ( l e f t / r i g h t ) , b a n d 

s e l e c t i o n and i t s g a i n a r e i n p u t f r o m DI t e r m i n a l . 
The c l o c k s i g n a l i n p u t f r o m t h e CLK t e r m i n a l s h i f t s t h e s e r i a l d a t a i n p u t f o r m DI t e r m i n a l 

i n t o t h e s h i f t r e g i s t e r . 
The d a t a i n p u t f r o m DI t e r m i n a l i s p e r f o r m e d d u r i n g t h e CS t e r m i n a l i s " L " l e v e l . Then t h e 

CS t e r m i n a l c h a n g e f r o m " L " t o " H " l e v e l , t h e d a t a i n t h e s h i f t r e g i s t e r i s l a t c h e d t o t h e 
l a t c h . 

A11 " H " o f 10 b i t s c o d e a r e s p e c i a l c o d e t o s e t OdB f o r a 11 bands a t o n c e . T h i s f u n c t i o n 
i s u s e f u l f o r Power On i n i t i a l i z a t i o n o r f l a t l e v e l s e t t i n g . 

< Data and Sh i f t Clock > 

The s h i f t c l o c k s h o u l d be r i s e n 
a f t e r 1 w s f r o m t h e d a t a c h a n g i n g . 
t sc = 1 / x s ( M I N ) 
t D H = 1 w s ( M I N ) 

DI 
n 

I tnii Jtsc Jtni i , 

< Time Chart > 

G A I N D A T A 

D I 

R / L & B A N D S E L E C T D A T A 

T 5 T 6 T 8 T9 

^ / G D O GD2 A1 ^ A2 L ^ R ^ 

C S 
1 

- l / / s ( M I N ) 
F i g - 1 

1 / / s < M I N I ' 

• DATA LATCH 

The CS t e r m i n g s h o u l d be " L " l e v e l d u r i n g t h e d a t a i n p u t . The s e t t i n g d a t a i s l a t c h e d 
a t t h e edge of CS s i g n a l r i s i n g . I f t h e e r r o r d a t a i s l a t c h e d , t h e c o r r e c t d a t a m u s t be 
s e t a g a i n f r o m t h e t o p . 

N o t e : The c l o c k l i n e s h o u l d be s h i e l d e d f r o m t h e n o i s e . 

- NewfapanRadio Co.,Hd: - 5 - 1 4 9 
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< Data Format > 
The d a t a i s i n p u t by t h e LSB f i r s t f o r m a t as shown b e l l o w . And t h e g a i n d a t a GD2 t o GDO, 

l e f t / r i g h t and band s e l e c t i o n d a t a a r e a l s o shown i n b e l l o w . 

1 B y t e 
A 

LSB 

A3 A2 A1 AO SIGN GD2 GD1 GDO 

RIGHT/LEFT 
Y 

f 1 ~ f 1 1 
Y 

0 ~ 1 2 d B 

GAIN DATA CODE 
GAIN SIGN GD2 GD1 GD1 
12 0 1 1 0 
10 0 1 0 1 

8 0 1 0 0 
6 0 0 1 1 
4 0 0 1 0 
2 0 0 0 1 
OdB 0 0 0 0 

- 2 1 0 0 1 
- 4 1 0 1 0 
- 6 1 0 1 1 
- 8 1 1 0 0 

- 1 0 1 1 0 1 
- 1 2 1 1 1 0 

BAND SELECT DATA CODE 
BAND A3 A2 A1 AO 

f 1 0 0 0 1 
f 2 0 0 1 0 
f 3 0 0 1 1 
f 4 0 1 0 0 
f 5 0 1 0 1 
f 6 0 1 1 0 
f 7 0 1 1 1 
f 8 1 0 0 0 
f 9 1 0 0 1 
f 10 1 0 1 0 
f 1 1 1 0 1 1 

R/L R L 
RIGHT 1 0 
LEFT 0 1 
RIGHT & LEFT 1 1 

(2) Power on i n i t i a l i z a t i o n 
The NJU7306 i s n o t i n c o r p o r a t e d t h e Power On I n i t i a l i z a t i o n C i r c u i t s , so t h a t i n t e r n a l 

c i r c u i t s a r e n o t d e f i n e d when t h e power i s t u r n e d on . T h e r e f o r e , t h e f l a t s e t t i n g o p e r a t i o n 
a r e r e q u i r e d as 10 b i t s o f T ' d a t a w i t h 10 c l o c k p u l s e i n p u t d u r i n g t h e CS t e r m i n a l " L " 
s t a t e , t h e n a f t e r change t h e CS t e r m i n a l l e v e l f r o m " L " t o " H " . 

The i n t e r n a l c i r c u i t s o f NJU7306 a r e i n i t i a l i z e d by t h e above o p e r a t i o n , t h e n t h e f o l l o w i n g 
i n p u t w i l l be a c c e p t e d . 

5 - 1 5 0 Newflapcui Radio Co., JUd. 
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• ABSOLUTE MAXIMUM RATINGS 
(Ta=25°C) 

P A R A M E T E R SYMBOL R A T 1 N G S UNIT 

S u p p l y V o l t a g e 
V D D ~ V E E 

V c c 

34 

V s s ~ V s s + 7 ( V d d ^ V c c ) 
V 

I n p u t V o l t a g e V I N 
V s s - 0 . 3 ~ V c c + 0 . 3 ( D I , C L K , C S ) 

V E E - 0 . 3 ~ V D D + 0 . 3 ( 1 N I L ~ 1N2 L , 1 N I R ~ 1 N 2 R ) 
V 

Power D i s s i p a t i o n PD 250 (SDIP .SOP) n i 

O p e r a t i n g T e m p e r a t u r e To p r - 3 0 ~ +80 

S t o r a g e T e m p e r a t u r e T b tg - 4 0 ~ +125 °C 

• ELECTRICAL CHARACTERISTICS 
(Vss=0V,VDD§£Vcc>Vss^VEE,Ta=25°C) 

P A R A M E T E R SYMBOL C O N D I T I O N S MIN TYP MAX UNIT 

O p e r a t i n g V o l t a g e 
V d d ~ V e e 

Vcc 
V e e § £ - 1 5 V 

15 

4 . 5 

20 

5 . 0 

30 

5 . 5 
V 

O p e r a t i n g C u r r e n t 
I DD 

I cc 

V d d - V e e = 3 0 V 

Vcc=5V 

1 

0 . 5 
mA 

I n p u t V o l t a g e 
V 1 H C L K . D I , C S 

T e r m i n a l s 

0 . 8 V c c Vcc 
V I n p u t V o l t a g e 

V I L 

C L K . D I , C S 

T e r m i n a l s 0 0 . 2 V c c 
V 

I n p u t P u l s e W i d t h tpW CLK 1 w S 

S e t u p T ime t s u Dl 1 ju.S 

H o l d i n g T i m e tHLD Dl 1 u S 

O p e r a t i n g F r e q u e n c y f o P R CLK 330 kHz 

T o t a l H a r m o n i c s 

D i s t o r t i o n 

THD1 

THD2 

THD3 

THD4 

F l a t S t a t u s , f = 2 0 k H z 

F l a t S t a t u s , f = 1kHz 

B o o s t S t a t u s , f = 2 0 k H z 

B o o s t S t a t u s , f = 1kHz 

( C i r c u i t 1 ) 

0 . 0 0 5 

0 . 0 0 1 5 

0 . 0 5 

0 . 0 1 5 

0 . 0 1 

0 . 0 0 3 

0 . 1 0 

0 . 0 3 

% 

C r o s s t a l k CT f = 1kHz ( C i r c u i t 2 ) 6 0 dB 

S e t t i n g E r r o r A B V d d - V e e = 3 0 V ( C i r c u i t 1 ) - 1 1 dB 

A n a l o g SW O f f 

L e a k a g e C u r r e n t 
I off 

f L l ~ f l . l l 

f R l ~ f B 1 1 
100 lik 

N o t e ) The s e t t i n g e r r o r o f g a i n i s s p e c i f i e d by m e s u r e i n g o f C i r c u i t 1 based on i n t e r n a l 
c u r r e n t f l o w n on C i r c u i t 3 . 
A c t u a l s e t t i n g e r r o r o f g a i n i s a f f e c t e d b y e x t e r n a l c i r c u i t c h a r a c t e r i s t i c s . T h e r e f o r e , 
e x p e r i m e n t a l o p e r a t i o n i s recommended when d e s i g n i n g . 

New fapcut Radio Co.,Iid. •5-151 
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• MEASUREMENT CIRCUITS 

C i r c u i t 1 

C i r c u i t 2 

C i r c u i t 3 

5 - 1 5 2 Newfapcut Radio Co.,IkL 
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• APPLICATION CIRCUIT 1 

* 1 ) I n o r d e r t o r e d u c e t h e p o p - n o i s e , c o n n e c t i n g f L i ~ f L i i , f m ~ f i u i t o 1 / 2 V D D by 1MQ 
r e s i s t a n c e i s recommended. 

* 2 ) The b e s t c o n d i t i o n s f o r 2 d B / s t e p a r e as f o l l o w s : 
VDD = 30V 
OP-amp f e e d b a c k r e s i s t a n c e : 1 5 k f i . 
E q u i v a l e n t LC r e s o n a n t impedance: 1 k Q 

• 3 ) TEST1 and TEST2 t e r m i n a l s a r e n o r m a l l y OPEN. 
* 4 ) I n o r d e r t o keep o f f n o i s e i n p u t , c o n n e c t i n g t o 1 / 2 V D D by 1 0 0 k f t r e s i s t a n c e i s 

recommended. 
* 5 ) J-FET i n p u t OP-AMP i s recommended. 

New fapcui Radio Co.,Ud. 5 - 1 5 3 
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m APPLICATION CIRCUIT 2 

< Dual power s u p p l y o p e r a t i o n > 

*1) I n o r d e r t o reduce t h e p o p - n o i s e , c o n n e c t i n g f L i ~ f i . i i , f m ~ f R n t o Vss by 1MQ 
r e s i s t a n c e i s recommended. 

* 2 ) The b e s t c o n d i t i o n s f o r 2dB /s tep a r e as f o l l o w s : 
VDD = 15V, VE E = -15V 
OP-amp feedback r e s i s t a n c e : 1 5 k f i . 
E q u i v a l e n t LC resonan t impedance: 1 k Q 

* 3 ) TEST1 and TEST2 t e r m i n a l s a r e n o r m a l l y used as OPEN. 
* 4 ) I n o r d e r t o keep o f f no i se i n p u t , c o n n e c t i n g t o 1 / 2 V D D by 1 0 0 k f i r e s i s t a n c e i s 

recommended. 
* 5 ) J-FET i n p u t OP-AHP i s recommended. 

5 - 1 5 4 New flapcui Radio Co.,JUd. 
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M E M O 

[ C A U T I O N ] 
T h e s p e c i f i c a t i o n s o n t h i s d a t a b o o k a r e o n l y 

g i v e n f o r i n f o r m a t i o n , w i t h o u t a n y g u a r a n t e e 
a s r e g a r d s e i t h e r m i s t a k e s o r o m i s s i o n s . T h e 
a p p l i c a t i o n c i r c u i t s in t h i s d a t a b o o k a r e 
d e s c r i b e d o n l y t o s h o w r e p r e s e n t a t i v e u s a g e s 
o f t h e p r o d u c t a n d no t i n t e n d e d f o r t h e 
g u a r a n t e e o r p e r m i s s i o n o f a n y r igh t i n c l u d i n g 
t h e i ndus t r i a l r i gh ts . 
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