SONY. CXA1352AS

2-channel 5 Elements Graphic Equalizer IC

Description

The CXA1352AS is a bipolar IC for graphic equalizer 22 pin SDIP (Plastic)
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 FIX OUT and LINE OUT pins

Structure
Bipolar silicon monolithic IC

Applications
Graphic equalizer for cassette tape recorder with
radio, mobile stereo and portable stereo

Absolute Maximum Ratings (Ta=25°C)

¢ Supply voltage Vee 12 v
¢ Storage temperature Tstg -—65t0+150 T
¢ Allowable power dissipation Po 1200 mw

Operating Conditions

¢ Supply voltage Vee 4010100 V
DVee 3.5toVee v

® Operaling temperature Topr -20to+75 <

Block Diagram and Pin Configuration
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Sony reserves the right to change products and specifications withoul prior notice. This information does not 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 ol the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY

CXA1352A8
Pin Description
Pin Symbol | Voltage Vo Equivalent circuit Description
No. | oY’ 9€ | resistance q - p
1 | 400Hz
2 | 100Hz G:raphic equalizer control
20 | 10kHz pin
21 | 4kHz DC input
DVee
22 |1kHz |~ 5 | 60kQ
Volume control pin
4 {VOL
DC input
Balance control pin
3 |mac || soka
OC input
. vee
‘a7 | l) 30k Connects the DC
5 1 DC1 Vee _ 5 ) d M feedback capacitor of the
18 | DC2 2 ™, LPF used in the 100Hz
B graphic equalizer
A N
]
GND
@ é Vee
6 | INt Vee . . .
17 | IN2 2 25kQ -< ﬁ? Signal input pin
SOk §
E3 Sk 250k 1k
' ' GND
7 | GND GND @—7;’ GND pin
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CXA1352A8
:'c: Symbol | Voltage reslggnce Equivalent circuit Description
Vee
147 ﬁ 27k
185 {'_’88;; _V;_c 0 (8) ﬂ Line output pin
GND
i Vee
194 ;83;; __\ng_g_ 0 @— Fix output pin
y ¥
GND
Vee
10 | OUT1 Vee 0 © 1ar 5 20k Electronic volume
13 | OUT2 2 ® _ a output pin
GND
Vee
Reference current setting
pin
11 | ISET 1.3V 0 (for graphic equalizer)
Normally 160kQ} resistor
is connected.
GND
vee
L a0k
A -
v 147 300 Signal reference voltage
12| va Yee | ook D—— pin
2 Ok @- 300 A capacitor is connected
2 Faok for ripple rejection
GND

BN 3382383 00115b4 330 WM




SONY CXA1352A8

Pin 1o . _—_ -~
No. Symbol | Voitage resistance Equivalent circuit Description
' . Power supply pin
16 | Vee Vee (©—— vee (operation)
@ ' > Dvee
vee
-
30% Power supply pin
19 | DVee Dvec | 60kQ (control)
30k 5&42&
GND
—_4 —
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Electrical Characteristics

(Ta=25°C, Vcc=8V, DVee=5V)

BN 8382383 0011566 103 W

No. ltem Symbol Test conditions Min. | Typ. | Max. | Unit
1 z)‘;iﬁgﬁ‘gf’:)‘age Vee a0 | — 100 v
2 até%;:gl;(oltage DVcee 35 | — | Vo | V
3 | Current consumption lce \G/L?f’:': ‘mgaﬁzer ALLFLAT, 8.0 | 120 | 16.0 | mA
4 | Referenceinputlevel | Vin — [-34.0| —— |dBm
5 | Reference oulput level | Vour 3;?&2: hen%‘;(afifzjk?i"z'- FLAT, -23.0|-20.0|-17.0 | dBm
6 | oo HINE Vine | f=1kHz 65 | -45 | -25 [dBm
7 S&fg‘f?&if X Vex | Graphic equalizer ALL FLAT, f=1kHz | -23.0 | -20.0 | ~17.0 | d8m
8 S;;ﬂ';‘;;gﬂiﬁ;’ () |GEQ! | LPF cutofffrequency (-3d) — | 200 | — | Hz
9 g&ﬂg%‘;‘éﬂﬂz‘sm GEQ2 | BPF (1) central frequency — | 400 | — | H2
10 S;;&g‘ﬁ;gﬁgﬁi;’m GEQ3 | BPF (2) central frequency — | 10 | — |z
11 g:&zi? r:gﬂ:ﬁf;r( 45 GEQ4 | BPF (3) central frequency — | 40 | — [ kHz
12 f;;f:;";t:gﬂ:',‘fc;' (5 | GEQS | HPF cut of frequency (-3dB) — | 80 | — |xHz
13 | oy bovaton | AEQ_| St eauency and entaltesuoney | g5 [ | g |
14 | Maximum boost (1) GEQB1 | 1=400Hz, 1kHz, 4kHz maximum boost 90 {112 ] 140 | dB
15 | Maximum boost (2) GEQB2 | 1=100Hz, 10kHz maximum boost 80 | 107 | 14.0 | dB
16 | Maximum cut {1) GEQC1 | 1=400Hz, 1kHz, 4kHz maximurmn cut -13.0{-107}| -85 | dB
17 | Maximum cut (2) GEQC2 | {=100Hz, 10kHz maximum cut -120| -95 | -70 | dB
1g | Jotal harmonic THO | Verme mﬁ?f?'ff k‘?_{q‘ztfalizer ALFUAT 1 oas 10 | %
Reference +10dB is input:
19 | Volume attenuation (1) | voL1 | Sraphic e - FLAT, 15| 0 | 15 | a8
20 | Volume attenuation (2) | VOL2 3&?5;: &?xa?ﬁ;ﬁz& FLAT, — {~9441]-80.0| dB
21 | Noise level Vuois | GO=SKE2 - Graphic equaizer ALLFLAT. | | g3.1|-88.0 | ¢Bm
22 | Output offset voltage Vorr eg?up:\t: :&"fﬁzef ALL FLAT, 35 4.0 45 \
—5—
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SONY CXA135248

Description of Operation

1. Graphic equalizer

¢ Conventional system

OPERATIONAL AMPLIFIER

VCG Av‘vv +
———0V0o
Rv Rz
AAA AAA
Yy - ey
CUT @ | —» BOOST
L
Ro =R =R2
Zis) Cc
R
Fig. 1.

Fig. 1. indicates the conventional graphic equalizer system. This circuit performs boost and cut near “fo”
controlled by the potentiometer Rv. (“{o” 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 Ry, a state of graphic equalizer
becomes maximum cut. At that time, assuming transmittance as T (s), we have

T {(s)= —Z6E
Z (s) +Ro
1
Here as Z (s) =sL+R+ C
LCs2+RCs+1
Then T(8) = TCss (ReRo) vt

- wo 1 wol
Defining fo as 10=2—n + W0 as wo=—x-, and Qas Q= TR ' 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+Roj Cs+1

T =9 = Losamten

Defining fo. w 0 and Q as for cut, we can obtain the frequency characteristics at boost.

BB 3382383 0011569 912 W



SONY CXA1352A8

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

Response(dB)
I

0dB +
» Frequency (H1)
Fig. 2.
® CXA1352AS system
] Coerational ampiifier
Vi O— W
p————0 Vo
—_—
H (s} = o?o
£24 __o_s.).mG? Zis! 2is}
His?
1C — - |}
Gm1 Gm2
S -+
brzd YL
Fig. 3.

The structure of the graphic equalizer used in this IC is shown on Fig. 3. This circuit performs boost and cut
controlled 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 2 (s} of Gm1, Gm2 we have

1
26 = e

N 2342383 0011570 b3y MW



SONY CXA135245

Here, using w o and Q we can express BPF transmittance H {s) as
wo

H(8) =

Q 1 wo*Q

Z(s)= w0+ Gmi S+ Gm1 * Gmies

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

sty —22 s 5+ @O
P 1 q
ZEWR T, _(RGmred |
Q

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) - w o*
2 . 2
Z(5) 4R s’+ a S+ W O
()

T(s)=

sz

+ CAY 'S5+ w0
Q

This is equal to the frequenéy 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.

SUM

——0O VO

i BOOST

GND

Fig. 4.

— 10 —
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SONY CXA135248

2. Control through microcomputer possible
Volume, balance and the 100Hz , 400Hz, 1kHz, 4kHz, 10kHz boost, cut control respectively are all executed
through DC voltage.
Also, the control voltage range Is determined through DVee (control power supply, independent from Vee) and
Is from OV to DVce. Accordingly, the control range can be varied at will, by changing DVee voltage. By setting
DVce 5V, control through the microcomputer becomes possible.
Setiing to DVcc=Vee 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 100Hz and 10kHz 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 100Hz and 10kHz graphic
equalizer part Ib (See Fig. 3.) gradually increases even if the graphic equalizer control pin {(100Hz and 10kH2)
is flat, boost applies and as a result loudness effect is obtained.

B 3332383 0011572 407 HE



SONY CXA1352A5

Notes on Operation

1.

Power supply
DVee can be used independently from Vee but supply voltage should be Vee
2 DVec, without fail.

Pseudo loudness

As mentioned in the paragraph on Description of Operation, as itis interlocked with VOL, loudness can not be
put OFF.

Output pin
This IC features 2 channels for each of OUT pin, LINE QUT pin and FIX OUT pin.
Usage of the respective output pins is indicated as follows.
¢ OUT 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.
® 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

-3448m GRAPHIC EQUALIZER
INO——1 1448 GEBPF + GEHPF + + —OF OUT
GELPF+ SUM AMP ~20dBm
VOLUME —Oour
-20d8m
LINE AMP (VARIABLE)

'[> —oLaur
Fig. 5.

Reference resistor

To check the central frequency deviation of the graphic equalizer, the control current that determines the filtter
time constant is determined by means of an external. not an internal, resistor,

This is the 160kQ 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, 5 elements cannot be shifted independently.

B 43382383 0011573 343 N
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Example of Representative Characteristics

Frequency charactetlstics

15 i T T Vee = 8V
ALL BOOST DVee = 5V
T T N -
o ~— //’\ jﬁR g | 8d8 -~ igdsm. TkHz
il \ / 4 <7" o
XALL FLAT / <
S \> L R |1 \\JBOOST
7Y | N N
e Ny
W |t // b N \
] = e
§ [0} =] ] ~ 3] B o=
= L
g N b a ]
o -5 N L B » (' ) ™~ <
/X / ><\ / \ "
-10 =TT \ A N k‘_r,«/;/’-
N N \
ALL CUT
-15 L !
50 100 200 500 1k 2k Sk 0k 20k
FREQUENCY (Hz)
Loudness characterlstics
8 \
VOL = 0.
-\x 10L 0.0v
— \ &{ oV
g . \\R\ sy
2 /Ao
§ y / :
o I g—/ 25V |
Vee = 8V
| DVec =3V S.ov
0d8 = at 1kHz
ALL FLAT
-y ! I |
50 100 200 500 1k 2K 5k 1Ok 20k
FREQUENGY (Hz)
—13 —
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THD-QUT characterlsflcs (ALL FLAT)

Vee = B'V. DVee = 5</

0dB = ~ 20dBm. VOL : MAX |
10.0

5.0

2.0
1.0
0.5

THD+N (%)

/[
-

10kHz

0.05

e 10 20

OUT pin output level (dB})

THD-QUT characterlstics (ALL CUT)

Vee = 8{/, DVee = 5\‘f /

OdB = - 20dBm, VOL : MAX
100 -

|

T

1.0 1kHz

o v ),

THD+N (%)

// 100Hz

0.2 =~

005

OUT pin output level (dB)

THD+N (%)

THD+N (%)

THD-OUT characteristics (ALL BOOST)

Vee = BIV. OVee = 5{/

0dB = = 20dBm, VOL : MAX )
100 I

5.0

20
1.0

0.2 \\ wméﬁ::—/?//
o A

10kMz

.05

o] 10 20

OUT pin output lavet {dB)

THD-F OUT characteristics (ALL FLAT)

t ] 1
Vee = 8V, DVec =5V

10.0 0dB = — 20dBm, VOL : MAX

8.0

20
.0 Vz

os //
0z 10kH‘z/: / ya
0.1 //“(H 4 /

’ L~

(L

— / 100H;
0.05 —
\\/
) 10 20 30

FIX OUT pin outpul leve! (d8)
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THD-F OUT characterlstics (ALL BOOST)

Vec = BV, DVec = 5V

‘| 0dB = - 20dBm, VOL : MAX '
10.0

5.0

[

10

’ [/
|74
%

0.2

THO+N (%)

THD+N (%)

-

o e 100k

Q0%

o] 10 20 30

FIX OUT pin output level (dB)

THD-L OUT characteristics

Y 7
Vee = 8V, DVee =5V
100 0dB = - 6dBm, VOL : MAX }

5.0 !

20
1.0

0.5

THD+N (%)

0.2

0.1 O

003 QL\\J \°°\‘\1

=10 (o] 10

LINE QUT pin output leve! (dB)

THD-F OUT characteristics (ALL CUT)

Veg ™ 8‘5. DVee = 5\'!
0dB = = 20dBm, VOL : MAX /
100 /
50
2.0
1.0 TkHz /
os /1 o
. / / /—
0.2 ] ﬁ)OHz
2l
0.1 <=
.05
[o] 10 20
FIX OUT pin output level (¢B)
Output voltage vs. Control voltage (VOL)
0 /
& -20 //
hA
T
E /
Z
= -40Q
: /
=
5
o / Vee = 8V
~-60 DVec =8V
Vin = = 1448m, tkHz
ALL FLAT
~s0 /
V4
04 02 0.5 4 2 5

Controt voltage {V)
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OUT pin output level (dBm)

Output volitage vs. Control voltage (VOL)

-20

-40

-80

-100

%

Vee = Y
DVee = 5V

ALL FLAT
|

Vv == 14d8m, 1kK2

]

1.0

2.0 3.0

Control voltage (V)

B 2342383 0011577 T99

4.0

50

QUT pin output level (%)

Output voitage ve. Control voitage (VOL)

100

80

60

40

20

/ Vee = 8V

DVee = 5V

100 % = 0dBm
ALL FLAT

Vin = = 14dBm, tkHz

1.0

2.0 3.0 4.0

Control voliage (V)

3.0
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Package Outline Unit : mm

22pin SDIP (Plastic) 300mil
(73}
- &
<9
o9 Q)
L~4 (o]
[7e] Y
~y P
2 0*-~15°
z
35
il -y
LTe i ]
(=10
[
z
0.5 *04 z SONY NAME| SDIP~-22P~D1%
2045 - EIAJ NAME|SDIP022-P-0300-A
0.9 JEDEC CODE
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