SONY

CXA1352AS

2-channel 5 Elements Graphic Equalizer IC

IEOI’ the avallability ot this product, please contact the sales office. I

Description

The CXA1352AS is a bhipolar IC for graphic
equalizer use. All controls are DC performed while
the addition of single-potentiometers easily
composes a 2-channel graphic equalizer.

Features

* Microcomputer control possible

¢ Built-in electronic volume

* Built-in pseudo loudness function

* Built-in balance function

» Each channel corresponds to 5 elements

» 2 channels of FIX OUT and LINE QUT pins

22 pin SDIP (Plastic)

Absolute Maximum Ratings (Ta=25 °C)

* Supply voltage Vee 12 v
* Siorage temperature Tstg -65t0+150 °C
» Allowable power dissipation

. Po 1200 mw
Applications
. i :
(daraphlcb?qu? lz:; ;::j cas;e;tle t?pe recorder with Operating Conditions
i
radio, mobfie ster poriable siereo * Supply voltage Vece  4.0t010.0 v
DVec 3.51t0 Vcc v

Structure
Bipolar silicon monolithic IC

» Operating temperature Topr —20to+75 °C

Block Diagram and Pin Configuration
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Sony reserves the right to change products and specifications without prior notice. This information does nat convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXA1352AS

Pin Description

Pin J0]
Symbol | Voltage Equivalent cireuit Description
No. ¥ g resistance q P
1 |400Hz ] )
> | 106 Hz e G;:}apmc equalizer control
20 |10 kHz p
21 |4kHz .
22 |1kHz D\;‘:C 60 kQ - | PCinput
a4 |voL VoIL_lme control pin
ano | DC input

Voo (j) Voo

DVee M MM—Sr Bal trol pi
3 BAL 60 kO al a.nce control pin
2 20k 1 DC input
GND

% Voo
I) 30k Connects the DC
147 9
M

feedback capacitor of the

5 |DC1 Vee
18 |DC2 2 | LPF used in the 100 Hz
Kl—t \'1 graphic equalizer
GND

6 Ve

I
@

6 IN1 Vce
17 | IN2 2

147

25 kQ Signal input pin

90

7 |GND | GND M GND pin




SONY CXA1352AS
Pin . 1o
Symbol | Voltage Equivalent circuit Description
No. y 9 resistance 4 P
1 Ve
8 |LOUT1| Vecc 147 27k
0 Line output pin
15 |Lout2| 72 ﬂ putp
GND
T Ve
9 |FOUT1| Vcc 147 ﬂ 30k
0 , .
14 |FouT2| 2 g ﬂ Fix output pin
GND
t Vee
10 |ouTi Vee . @ 147 20k E.Iectronic volume output
13 |ouT2 2 & ﬂ pin
GND
vce
Reference current setting
11 [ ISET 1.3V 0 0 (for graphic equalizer)
Normally 160 k< resistor
() is connected
GND




SONY CXA1352A8
Pin ' : O
1 vol Equival oo -

No. Symbaol | Voliage resistance quivalent circuit Description
Signal reference voltage

12 |vG Ve | a0k bin-——

2 A capacitor is connected

for ripple rejection

16 | Voo Voo Power supply pin

(operation}

18 | DVce DVce 60 kG

30k

30k

[>Dvco

Voo

42k
GND

Power supply pin {control)
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Electrical Characteristics

(Ta=25 °C, Vce=8 V, DVee=5 V)

No. ltem Symbol Test conditions Min. | Typ. | Max. | Unit
Supply voltage
1 (operation) Vece 4.0 — | 10.0 v
2 Supply voltage DVce 3.5 — Vce vV
(control)
i Graphic equalizer ALL FLAT,
3 | Current consumption lec Volume MID 80 | 120 | 160 | mA
Reference input level ViN — |-34.0| — | dBm
Graphic equalizer ALL FLAT,
5 | Reference output level | Vour Volume MAX, f=1 kHz —23.0|-20.0 | 17.0 | dBm
g |Reference LINE Vine | f=1 kHz 65 | —4.5 | 25 | dBm
output level ATECRT
Graphic equalizer ,
7 | Reference FIX Ve | 23.0 | -20.0 | -17.0| dBm
output level =1 kHz
8 Gra_p hic equalizer GEQ1 | LPF cut off frequency (~3 dB) — 200 —_— Hz
setting frequency (1}
Graphic equalizer
9 setting frequency (2) GEQ2 | BPF (1} central frequency — 400 — Hz
Graphic equalizer
10 | setting frequency (3) GEQ3 | BPF (2) central frequency — | 101 — | kHz
Graphic equalizer
11 setting frequency (4) GEQ4 | BPF (3) central frequency — 4.0 — kHz
Graphic equalizer .
12 sefting frequency (5) GEQ5 | HPF cut off frequency (-3 dB) — 8.0 — kHz
Graphic equalizer Cut off frequency and central
1 LD — LA
3 frequency deviation AEQ frequency deviation 20 0 20 %
. {=400 Hz, 1 kHz, 4 kHz
14 | Maximum boost (1) GEQB1 maximum boost 90 (112 | 140 | dB
15 | Maximum boost (2) GEQB2 | f=100 Hz, 10 kHz maximum boost | 8.0 | 10.7 | 140 | dB
. f=400 Hz, 1 kHz, 4kHz
16 | Maximum cut (1) GEQCH maximum cut -13.0|-107| -85 | dB
. f=100 Hz, 10 kHz maximum cut
17 | Maximum cut (2) GEQC2 Ru=2 kQ, Graphic equalizer -12.0| -85 | -7.0 } dB
Total harmonic ALL FLAT, Volume MAX, f=1 kHz, o
18 | gistortion THD | Reference +10 dB is input — 1025 | 1.0 | %
. Graphic equalizer ALL FLAT,
19 | Volume attenuation (1} | VOL1 Volume MAX, f=1 kHz 1.5 0 15 dB
. Graphic equalizer ALL FLAT,
20 | Volume attenuation (2) | VOL2 Volume MIN, =1 kHz — |-944|-800! 4B
. Graphic equalizer ALL FLAT
BAL1 : — -
21 | Balance adjustment (1) BAL=MAX Volume MAX, f=1kHz 0 dB
. Graphic equalizer ALL FLAT
BA !
22 | Balance adjustment (2) L2 BAL=MIN, Volume MAX, f=1kHz — | 66 | — dB
. Rg=>5 kQ, Graphic equalizer ALL
23 _— | -
Noise level VNoIs FLAT, Volume MAX, “A” WTG filter 93.1 | -88.0| dB
Graphic equalizer ALL FLAT
24 '
Output offset voltage = | Vorr Volume MAX 35 40 | 45 \Y




Electrical Characteristics Test Circuit

GND
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POWER ||| POWER | - DC
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Application Circuit

DVce
VA

-

-
]
1

»

To line amplifier
For spectrum analyzer display or

recarding through graphic equalizer

Signali input
/ Voo /
7AN

To power amplifier

Dvce
GNDZN GND GND GND. GND
Ly L
RY
5.1k C13 C15 C17 C19
C8 W L L/
220y 7 ctol . 220y = T 2.20 T 2.21 T 2.2y £ c20
470 T 4.7p
A C12.), L
4.7y 5
(o a 18\ 1 PP 1) Fe (12} /7
@) —()——(———(9——(19—(12—
N L N Q o 2] o o o [0
L L % 2 Q z 8 S E 5 >
- = e o 0 o) o
- w
CXA1352A8
;2 s 5 B ¢ .
=] [=] = A 3 - = Ie) (@] 5
g 2 = g 8 =4 & it w O (2]
TP I I I CEN . TR Sa o) 1
SJ \T 3 &) &/ J 7 8) &) (1)——(1)—
C11
f\4.7u
co .l
Tu p = R10
4. C14 4 C16 L 4. C18 <160k
RS 220 220 2.2y
5.1k
7T 7T 7T
GND GND GND GND
o\ (’K C{To power amplifier
Signal input For spectrum analyzer display or

recording through graphic equalizer
To line amplifier

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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SONY CXA1352A8

Description of Operatﬂign

1.

Graphic equalizer
+ Conventional system OPERATIONAL AMPLIFIER

Ri /
Vio A +

——O0Vo
Ry Ra
AR, - ANy
CUT+—— | —» BOOST
L
Ro=R1=R2
Z (s) C
R
Fig. 1.

Fig. 1. indicates the conventional graphic equalizer system. This circuit performs boost and cut near “fo" -
controlled by the variable volume Rv. (“fo” is resonance frequency determined by Z (s) (formed LCR).) The -

operation can be seen as follows : When the LCR circuit goes to the far left of Rv, a state of graphic
equalizer becomes maximum cut. At that time, assuming transmittance as T (), we have

Z(s)
T(8)= ————
) Z (s}+ Ro
Here as Z (s) =sL+R+ !
B sC
LCs2+RCs+1
Then T (s)= Cs*+RCst

LCs2 + (R+Ro) Cs+1

1
Defining fo asfo=(:—z, @O 85 M0 = e andQas Q= m%L
we can obtain the frequency

characteristics at cut.

Also, when LCR circuit goes to the far right of Ry, a state of graphic equalizer becomes maximum boost.
At that time transmittance Is :

Z{s)+Ro _  LCs?+ (R+Ro) Cs+1

T = =
& ==39 [Cs2+RCs1

Defining fo, wo and Q as for cut, we can obtain the frequency characteristics at boost.

—8—

LM
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Fig. 2. Indicates frequency characteristics at boost and cut.

Response (dB)
'y

0dB —1-

» Fraquency (Hz)

fo
Fig. 2.

* CXA1352A85 systen

Operational amplifier

Vio vy

@ g
Hig)= ———— @

——0 Vo

52+ o $+002 2(s)
His)
lg —=
Gm1
-+
T 'J'/
Fig. 3.

The structure of the graphic equalizer used in this IC is shown on Fig. 3. This circuit performs boost and
cut controlied by 2 transconductance amplifiers that can vary the conversion coefficient through control
currents Ib, and Ic around wo. (“wo” is central frequency determined by Band Pass Filter.) Considering
output impedance Z (s} of Gm1, Gm2 we have

2= Qe omi
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Here, using wo and Q we can express BPF transmittance H (s) as

mo.S
H () = a
82 + -6~s+m02
1 -
Z(s)= Q 0o *Q

5
@o * Gmi + Gm1 + Gmles

This formula shows that this system and the aforementioned LCR circuit have equivalent impedance
characteristics on Z (s).

Then, regarding Gm as the maximum value of Gm1 and Gm2, the operation can be observed as follows.
Maximum cut occurs when Gm1=Gm and Gm2=0. At that time we have transmittance T (s) as

+}
82 + * S + W02

Z(s)
Z (s) +R . (1+E-(Zm)-mo2

T(s)=

* 5+ o2

This is equal to the frequency characteristics of the conventional graphic equalizer at cut.
Also, maximum boost occurs when Gm1=0 and Gm2=Gm. At that time we have transmittance T (s) as
{(1+R * Gm) * wo?
§2 +
Z(s)+R Q
Z(s)

* 5+ o2

T(s)=

0
* S+ (902

52 +

This is equal to the frequency characteristics of the conventional graphic equalizer at boost.

We can then deduce that, as far as the operation is concerned the graphic equalizer on this IC and the
conventional graphic equalizer are equal, even when the system differs. The merit in using this IC's system
rests with the fact that monolithic filter technology realizes a graphic equalizer without external parts.

The structure of the actual graphic equalizer, including BPF, is shown on Fig. 4.

} Vi
1 ‘ 1 O Wv
| R1 —GC Vo
30k
—c3
Gmi
Gm3
— -
lcUT /= N /= i BOOST
/‘#7%/0‘ GND
Fig. 4

—10—
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SONY CXA1352A8

2. Control through microcomputer possible
Volume, balance and the 100 Hz, 400 Hz, 1 kHz, 4 kHz, 10 kHz boost, cut control respectively are all
executed through DC voltage.
Also, the control voltage range is determined through DVee {control power supply, independent from Vog)
and is from 0 V to DVcc. Accordingly, the control range can be varied at will, by changing DVcc voltage.
By setting DVcc 5 V, contral through the microcomputer becomes possible.
Setting to DVcc=Vce enables usage with single power supply.

3. Pseudo loudness
A loudness function interlocking with volume (VOL) is featured.
With this IC, to provide a loudness effect, the 100 Hz and 10 kHz graphic equalizer part does not use a
BPF but is composed of a low pass filter (LPF) and a high pass filter (HPF) respectively.
The operation is explained as follows. As VOL drops below the center, the 100 Hz and 10 kHz graphic
equalizer part Ib (See Fig. 3.) graduaily increases even if the graphic equalizer control pin (100 Hz and 10
kHz) is flat, boost applies and as a result loudness effect is obtained.

.
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Notes on Operation

1. Power supply
DVcc can be used independently from Vcc but supply voltage should be
Vec=DVec, without fall.

2. Pseudo loudness
As mentioned in the paragraph on Description of Operation, as it is interlocked with VOL, loudness can not

be put OFF.

3. Output pin

This IC features 2 channels for each of OUT pin, LINE OUT pin and FIX QUT pin.

Usage of the respective output pins is indicated as follows.

* QUT pin
Normally used as the graphic equalizer output.

* LINE OUT pin
A sound from a source that has not passed through the graphic equalizer is only amplified and output
from this pin.

e FIX OUT pin
This pin is useful for REC or spectrum analyzer display after the sound formation at the graphic
equalizer.
The relation between the input and the respective outputs is shown on Fig. 5.

IN AMP
—34dBm GRAPHIC EQUALIZER
IN o—f 14dB ( GEBPF+GEHPF+ ) , oF OUT
GELPF+SUM AMP —-20dBm
VOLUME ouT
—20dBm
LINE AMP {(VARIABLE)
29dB oL OUT
=5dBm

Fig. 5.

4. Reference resistor
To check the central frequency deviation of the graphic equalizer, the control current that determines the
filter time constant is determined by means of an external, not an internal, resistor.
This is the 160 kQ external resistor connected to ISET pin (Pin 11). Accordingly, for the resistor to be
connected to ISET pin, it is recommended to use a resistor with excellent dispersion and temperature
characteristics.
Also, by varying the value of the resistor connected to ISET pin, the frequency characteristics of the
graphic equalizer can be shifted. By reducing the resistor value the shift moves to the high band and by
increasing the value the shift moves to the low band.
However, & elements cannot be shifted independently.

—1o—
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Example of Representative Characteristics

Frequency characteristics

15

[ | Voo=8V
| ALL BOOST DVco=5V
L] ™ _y
10 \\ //, N ’/m ﬁ_\\\ | 0dB=—20dBm, 1kHz
4 \ g I \ / \\;,.= VOL : MAX
N | KA FLa / A | BoosT
= 5 / \ /1/ <\‘
@ NG N
(h-f)r | =T // ™~ \
Z 0 i [~
(o] [t ‘-\\ S e e =
5 >§ L
0 1 1
¢ \ \></ giP ?’< //
~5 AN - \\ P
| X NS
T~ AR / \\ P
_10 b=t AN X AT T——
NP R W \F
ALL CUT
-15
50 100 200 500 1K 2k 5k 10k 20k
FREQUENCY (Hz)
Loudness characteristics
8
“\
—— VOL=0.0V
\ / .
_\\ /’ 1.0V
g . ~ A\ %},
[72]
o \ /
g \\\ A// 20V
=t
Voo=8v
| DVce=5V 5.0v
0dB=at 1kHz
ALL FLAT
» |
50 100 200 500 1k 2k 5k 10k 20k

FREQUENCY (Hz}

—13—



SONY

CXA1352A8

THD+N (%)

THD+N (%)

THD-OUT characteristics (ALL FLAT)

Vce=8V, DVce=5V |
0dB=—20dBm, VOL : MAX ;
10.0 y
5.0 !
20 —
1.0 //
0.5 \J
0.2 1 W// 100Hz
10
0.05 z
0 10 20
QUT pin output level {(dB)
THD-OUT characteristics (ALL CUT)
Veoo=8Y, DVec=5V 1
0dB=--20dBm, VOL : MAX i
10.0 1 /
5.0 ’_ \/
//
1.0 1kHZ/l
0.5 10kHz /
100Hz
L/
0.1 o o4
0.05
0 10 20

OUT pin output level (dB)

—14-

THD+N (%)

THD+N (%)

THD-OUT characteristics (ALL BOOST)

Veo=8Y, DVec=5V '
0dB=-20dBm, VOL : MAX

10.0 /
5.0
2.0
1.0
0.5
1kHz
041
10kHz
0.05
0 10 20
QUT pin output level (dB)
THD-F QUT characteristics (ALL FLAT)
Vee=8V, DVce=5V
0dB=—20dBm, VOL : MAX
10.0
5.0
2.0
1.0 A Q
0.5 // ‘
10kHz / \J
0.2 2] d
0.1 /AHZ /
L= / 100Hz
0.05=_ 7
\ \__/
0 10 20 30

FIX QOUT pin output level (dB)
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0dB=—20dBm, VOL : MAX }
10.0
5.0 //I
2.0
£ [AL 2
: 741
% 0.5 %
: y 4 :
0.2 \\\ =
1KHNH.: "~ ook
0.1 N~
0.05
0 10 20 30
FIX QUT pin output level {dB)
THD-L QUT characteristics
Vee=8V, DVcc=5Y
0dB=--6dBm, VOL : MAX /
10.0 l
5.0 _
I 3
@D
2.0 z
s I H
?-;« 1.0 l &
3
S 05 g
; -
0.2 - :'
0.1 h\ y&/ / 3
R 2
0.05 NN A
1kHz
-10 0 10

THD-F OUT characteristics (ALL BOOST)

1 ¥
Vee=8V, DVcec=5V

LINE QUT pin output level (dB)

THD-F QUT characteristics {ALL CUT)

Vee=8V, DVce=5V |
0dB=—20dBm, VOL : MAX /
10.0 /
5.0 \[
2.0 //
1.0 1kHz /J
10kHz
05
%’]
02 " 100Hz
0.1 e
0.05
0 10 20
FIX OUT pin output level (dB)
Output voltage vs. Control voltage (VOL)
0 /
=20 //
—40 //
/ Vee=8v
-60 DVcc=5V
Vin=—14dBm, 1kHz
ALL FLAT
-80 //
0.1 0.2 05 1 2 5

Control voltage (V)
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QUT pin output level {dBm)

—40

-60

-80

-100

Output voltage vs. Control voltage (VOL)

/

d

Vee=8V
DVeoc=5V

Vin=—14dBm, tkHz

ALL FLAT
|

Control voltage (V)

0 1.0 2.0 3.0

4.0

5.0

—16—

OUT pin output level (%)

100

80

60

40

20

Output voltage vs. Control voltage (VOL)

/

DVee=5vV

ALLFLAT

Vin=—14dBm, 1kHz
100%=0dBm

0 1.0

2.0 3.0

Control voltage (V)

4.0

5.0
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Package Outline Unit : mm

22PIN SDIP (PLASTIC)

‘8
404 e
19.2-0.t x )
4
-]
22 12
Donononammnm W
L Rard
L] 0'to15"
al+1
3
13
= T
1 1
Z 33
E| +1
el @
un i
a
I 1
2o
ogd
05101 +<é Two Kinds of package surface:
015 B 1,41l mal surtacs type.
0.5-0.1 2,All siirror surface type,
PACKAGE STRUCTURE
MOLDING COMPOUND | EPOXY RESIN
SONY CODE SDIP-22P-01 LEAD TREATMENT SOLDER PLATING
ElAS CODE SOIPOR2-P-0300 LEAD MATERIAL ‘GOPPER ALLOY
JEDEG CODE PACKAGE MASS 0859

PEC Ass'y

22PIN SDIP (PLASTIC)

2
)
]
o
M- ' f‘
P =1 0'1015"
al +1
~ g
o
Z| 33
E| +1
sl =
o «@
[ 1
2o
[=1-]
05+0.1 *a4 Tivo kinds ol package surfaca:
“
«0.15 « 1.All mal surfaca type.
08-01 2.All rirror surface
PACKAGE STRUCTURE
MOLDING COMPOUND | EPOXY RESIN
SONY CODE 80IP-22P-1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE SDIPOZE-P0300 LEAD MATERIAL COPPER ALLOY
JEDEG CODE PRCRAGE MASS 0,559
LEAD PLATING SPECIFICATIONS
iTEM SPEC.
LEAD MATERIAL COPPER ALLOY
SOLDER COMPOSITION $n-Bi BL1-4wt™
PLATING THICKNESS S16um

Sony Corporation
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