SONY:

CXA1792S

2-Channel, 5-Element Graphic Equalizer IC

IFor the availability of this product, please contact the sales office.

escription

The CXA1792S is a bipolar IC designed for graphic
equalizer. Ali functions are DC-controlled so that a
2-channe! graphic equalizer can be easily constructed
with a set of volumes externally added.

Features

® Microcomputer controllable

® Electric volume

& Balance function

¢ Supports 2-channel and 5-band

¢ 2-channel FIX OUT and LINE QUT pins provided

Absolute Maximum Ratings (Ta=25°C)

* Supply voltage Vee 12 v
¢ Storage temperature  Tstg —65 to +150 C
¢ Allowable power dissipation
Po 1200 mw
Operating Conditions
¢ Supply voltage Vee 40t010.0 v
DVce 3.510 Vce v
® Ambient temperature  Topr ~20to +75 °C
Block Diagram and Pin Configuration
2 33 38 3

[VARIABLE}

22 pin SDIP (Plastic)

Structure
Bipolar silicon monolithic IC

Applications

Graphic equalizer used for applications such as
cassette tape recorder with radio, car stereoc and
portable stereo.

vOoL{&
ouTH
{FIX}

YARIABLE)

Sony reserves the right to change products and specitications without prior nolice. This information does not convey any license by
any implication or otherwise under any patents or other right. Applicalion 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 circuils.

—_ 1 —

£93305 - ST




SONY CXA17928
Pin Description
Pin Pin @] . o -
No. Symbol voltage |resistance Equivalent circuit Description
1 | 400Hz bvee + v
2 | 100Hz @ Graphic equalizer
control.
20 | 10kHz @ o
21 | 4kHz 147 40k [ DC input.
DVce
22 | 1kHz | —5— | 6O0k& ® 20k |
@ Volume control.
4 | VOL
@ DC input.
GND
Vce
Balance control.
3 [BaL | B | g0k
DC input.
GND
Vece
var | }) S0k Connects the DC
5 | DC1 Vee feedback capacitor of
18 | DC2 2 ' '\H_‘ LPF used for the 100Hz
graphic equalizer.
6 | IN1 Vce X .
17 | IN2 5 25kQ Signal input,
7 | GND GND ®__,1,, GND
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Pin Pin 1o ; L -

No. Symbol voltage |resistance Equivalent circuit Description

Vece
8 | LOUTH Vee .
15 | L ouT? 5 0 Line output.
GND
Vee
g [ FOUT1| Vcc 147 ﬁ 30k
1iFour2| 2 0 ﬂ FtX output,
GND
Vee
147 250 T 20k
}g 83¥; V;:c 0 (19) : Ay Electric volume output.
® -
GND
Vee
Reference current
setting.

11 | ISET 1.3V 0 {for graphic equalizer)
Normally connect a
160k resistor,

Vee
%40k
Vee 187 300 Signal reference voitage.

12 | VG 5 20k G2 300 Connect a capacitor for
ripple elimination,

40k
GND
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Pin Pin l[®] . - -
No. Symbol voltage |resistance Equivalent circuit Description
16 | Vee Vee (b vee Operating supply voltage.
@— > DVec
Vce
19 | DVec | DVee BOKQ 30k 32 Control supply voltage.
30k 3 42k
GND
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Electrical Characteristics

(Ta=25"C, Vec=8Y, DVce=5V)

No. ltem Symbol Measurement conditions Min. | Typ. | Max. | Unit
1 | Operating supply voltage Vce 40 | — | 100 | V
2 | Control supply voitage DVce 35 | — | Vece v

. All flat graphic equalizer,
3 | Current consumption lcc medium volume 80 [ 120 | 16.0 | mA
4 | Reference input level ViN — | -340| — |dBm
All flat graphic equalizer, maximum | . _
5 | Reference output level Vout volume, f=1kHz 23.0|-20.0|-17.0 | dBm
Reference LINE output level | VLUINE f=1kHz -85 | 45 | -25 |dBm
Reference FIX output level | VFix All flat graphic equalizer, f=1kHz -23.0[-200|-17.0|dBm
Graphic equalizer setting -
8 frequency (1) GEQ1 LPF cut-off frequency {(—3dB) — 1 200 | — | Hz
Graphic equalizer setting
9 frequency (2) GEQ2 | BPF (1) center frequency — | 400 | — | Hz
Graphic equalizer setting
10 frequency (3) GEQ3 | BFF (2) center frequency — | 1.0 | — | kHz
Graphic equalizer setting
11 frequency (4) GEQ4 | BPF (3) center frequency —— | 40 | — | kHz
Graphic equalizer setling
i2 frequency (5) GEQ5 | HPF cut-off frequency (-3dB) — | 80 | — | kHz
‘ Graphic equalizer Deviation of cut-off and center . o
13 frequency deviation AEQ frequencies 20 0 20 %
. f=400Hz, 1kHz and 4kHz

14 | Maximum boost level (1) GEQB1 maxirum boost level 90 | 112 | 140 | dB
; f=100Hz and 10kHz

15 | Maximum boost level {2) GEQB2 maximum boost level 80 | 10.7 | 140 | dB
. f=400Hz, 1kHz and 4kHz

16 | Maximum cut level (1) GEQCH maximum cut level -13.0(-10.7| -85 ! dB

17 | Maximum cut level (2) GEQC2 | =100Hz, 10kHz maximum cut level | -120} -95 | -7.0 | dB

Ru=2kQ , all flat graphic equalizer,

18 | Total harmonic distortion THD maximum volume, f=1kHz, —-— 10251 1.0 %

reference 10dB input

19 | Volume attenuation (1) voL1 | Alflatgraphic equalizer, 15| 0 | 15 | B

maximum volume, f=1kHz
. All flat graphic equalizer, _ _
20 | Volume attenuation {2) voL2 minimum volume, f=1kHz —— [-94.4|-800| dB
. Rg=5k% , all flat graphic equalizer, B _

21 | Noise level Viois maximum volume, "A” WTG filter 93.1 | -88.0 | dBm

22 | Output offset voltage vorr | All'flat graphic equalizer, 35 | 40 | 45 | v

maximum volume
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SONY CXA17925

Description of Operation
1. Graphic Equalizer

» Conventional method

OPERATIONAL AMPLIFIER

Ri
VIio— AN +
———OVo
Rv Rz
: * Wy
CUT —— | ———a BOOST
L
Ro=Ri =R2
Zis) ol
R
Fig. 1

Fig. 1 shows the structure of the conventional graphic equalizer. This circuit boosts or cuts frequencies around
resonance frequency fo which is produced from the LCR circuit and potentiometer Rv. This operation is as follows,
Frequencies around fo is cut most when the LCR circuit is moved to the most left end of Rv. When the
transmittance is setto T {s),

Z(s)

T =7 5Re

1
ing Z (s)=sL —
Using Z (s)=sL+R+ <

LCs2+RCs+1
LCs?2+(R+Ro)Cs+1

T (s)=(S)=

1 L .
If fo= % , Wo= c and O=% . the frequency characteristics for cut can be obtained.

While frequencies around fo is boosted most when the LCR circuit is moved to the most right end.
The transmittance in this condition is
Z(s)+Ro  LCs2+(R+Ro) Cs+1

T =5 = 1Cs2:RCss1

If fo, wo and Q are defined as for cut, the frequency characteristics for boost can be obtained.
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Fig. 2 shows frequency characteristics for both boost and cut conditions.

ResponseldB)
A

QdB +

- Frequency (Hz)

Fig. 2
e The CXA1792S method
R Operational amplifier
V| C— AN - +
——————Q Vo
s
R
H (s = moo
§2+ —_— s+w0? Zis) Zis) :
0]
His}
1€ ——p -4+—— | b
Gm1 Gm2
-+ - 4
T bexa
Fig. 3

Fig. 3 shows the structure of the graphic equalizer circuit used in the CXA1792S. The circuit boosts or cuts
frequencies around center frequency wo, using wo of band-pass filter (BPF) and two transconductance amplifiers
whose conversion factor can be changed by the control currents Ib and lc. Qutput impedance Z (s) of Gm1i and
Gm2 are

1

2 8= ey ami
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Using wo and Q, transmittance H (s} of the BPF is described as follows:

wo

Q

H (s)= o
s%4 a s+ W

Then, the following equation is obtained:
Q S+ 1 , w0 Q
wo + Gm1 Gm1 Gml -+ s

Z(s)=

This equation shows that the Z (s) has impedance characteristics equivalent to that of the LCR circuit.
Assuming the maximum values of Gm1 and Gm2 equal Gm, the operation of this circuit is described below.
When Gm1=Gm and Gm2=0, frequencies around wo is cut most and its transmittance T (s) is

5%+ wo * 5+ w02
T 2® Q
Z (s)+R o2, (1+R » Gm} « moz-s+mo'2
Q

The frequency characteristics for cut is equivalent to that of the conventional graphic equalizer,
When Gm1=0 and Gm2=Gm, frequencies around wo is boosted most and its transmittance is

» (1+R+ Gm) » wo?

2
s+ * S+ W0
Q

Z (s)+R
T (s)= Z(S()s‘; -

§24 20 S+ wo2
+ -
Q m

The frequency characteristics for boost is equivalent to that of the conventional graphic equalizer.

From this, the two methods are different, but the operation of the graphic equalizer contained in the CXA1792S is
equivalent to that of the conventional one. This IC has an advantage of realizing a graphic equalizer without
external parts by monolithic filter technology.

The actual structure of graphic equalizer including BPF is shown in Fig. 4

—-C Vo

Filg. 4

2. Microcomputer Controllable

All controls for volume, balance, and boosting and cutting at 100Hz, 400Hz, 1kHz, 4kHz and 10kHz frequencies
are executed though DC voltage.

DC voltage range is from OV to DVcc, determined by the control power supply DVee independently of Vec. Then,
the control range can be freely varied by changing the DVcc voltage. If DVec=5V, this IC is controllable with
microcomputer,

If DVec=Vce, this IC can be used with a single power supply.
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Notes on Operation

1. Power supply
DVcec can be used independent of Vce, but must satisfy the following relationship.
Veeo = DVee

2. Output pins
This IC provides two channels each for OUT, LINE OQUT and FIX QUT pins. These output pins are used as
follows:
s QUT pin
Used for the normal graphic equalizer output,
¢ LINE OUT pin
A source signal is amplified and immediately out from this pin without going through the graphic equalizer.
o FIX OUT pin
Suitable for recording a signal processed by the graphic equalizer or spectrum analyzer display.
Fig. 5 shows the relationship between the input and each output.

IN AMP
—34dBm GRAPHIC EQUALIZER
IN O——1 i4dB (GEBPF-I' GEHPF+ ’ —OF oUT
GELPF+ SUM AMP -20dBm

VOLUME —O0ouT
=20dBm
LINE AMP (VARIABLE}

2948 ‘ —OL _out
L~ ~5dBm

Fig. 5

3. Reference resistor

In order to minimize the deviation of the center frequency in the graphic equalizer, the CXA1792S uses an
external resistor in place of an internal resistor to determine control current which determines time constant of the
filter. '

This is a 160kQ resistor connected to ISET pin (Pin 11). Therefore, this resistor, having smaller tolerance and
better temperature characteristics, is recommended.

Using the external resistor of different resistance can shift the frequency characteristics of the graphic equalizer.
Using that of smaller resistance shifts the characteristics toward the higher frequency side, and using that of larger
resistance shifts it toward the lower frequency side.

In this operation, the 5 elements can not be shifted independently.
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Example of Representative Characteristics

(%)

THD+N

Frequency characterlstics

15 7 I Vee = BY
ALL BOOST DVec = BV
L1 ] ™~ N cc
10 ~ 1 AN pa =]
\ / | [ \ l/ ] VOL : MAX
>< LL FLAT / K BOOST
& 5 // \ ,// \\ 00
= _// ’\\": % £><\ \
lﬁ o ”:__ . = ] q [~ \
7 1 1
L N >< 11 ?<\ d
74 -5 N4 A L,
)< ) N4 cur
/ / ><\ / -\ / %\:h
-t 0T NN N AT
// \\/ ‘.—/
ey
ALL CUT
50 100 200 500 1k 2Kk 5k 10k 20k
FREQUENCY (Hz)

THD vs. OUT characteristics (ALL FLAT)

Ve = BY, DV = 5V
0dB = - 20dBm, VOL : MAX

10.0

5.0

2.0
1.0
0.5

o2
oA
0.05

/::i

/
,/ 1004

/.

z

A

> T 10kHz

CUT pin output level

20

(dB)

(%)

THD+N

0dB = — 20dBm, 1kHz

THD vs. OUT charactetlstlcs (ALL BOOST)

100

2.0
1.0
0.5

0.2
ol

0.05

Voo = BIV. DVee = 5{/
0dB = — 20dBm, VOL : MAX

Dt

\ 11<Hz4/7%

- 1 OOHZ/

10kHz

OUT pin output level  (dB}
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(%)

THD+N

THD+N (%)

THD vs. OUT characterlstics (ALL CUT)

Vee = 8{/. DVee = 5\i/ ﬂ
0dB = — :

100 20dBm, VOL : MAX [
i
1.0 1kHz
0.5 / 10kHz /

100Hz
02 e //
0.1 \\__,
~7
005
0 10 20
OUT pin output level (dB)

THD vs. F OUT characteristics (ALL BOOST)

Vec=8Y, DVec =5V
0dB8 = - 20dBm, VOL : MAX
10.0
5.0
/]
[/
o5 /V/
0.2 \\\\ /
. —
005
0 10 20 ao
FIX OUT pin output level {dB)

(%)

THD+N

(%)

THD+N

THD vs. F OUT characterlstics (ALL FLAT)

T T
Yeo =8Y, DVec =5V
0dB = — 20dBm, VOL : M

AX

10.0

5.0

20

1.0

|
)

/.

0.5

0.2

\J

-

10|<Hz// / P

0.1

e

[ 1004z

0.05

/ A\

\_//

o) 10

20

FIX OUT pin output level

{dB)

30

THD vs. F OUT characterlstics (ALL CUT)

T
Vec = 8Y, DVee = 5
0dB = — 20dBrm, VOL :

MAX

0.0

5.0

2.0

1kHz

)

1.0

v

0.5

- [

Z

/)lOkHz
/—

0.2

_/

oA

Q.05

FIX OUT pin outpu

tlevel

20

(¢B)
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THD+N (%)

{dBm)

OUT pin output level

THD vs. L OUT characterlstics

i T
Vee = BY, DVee = 5V
100! 0d8 = — 6dBm, VOL : MAX {
|
20
1.0
0.5
0.2 ;
0.1 R W4
RS &
0.0% &\/ »
1kHz
-10 o 10

Output voltage vs. Control voltage (VOL)

LINE QUT pin output level

{dB)

0

-40 /

-60

- B0
Vee =8Y
DVec = BY
ViN =~ 14dBm, 1kHz
ALL FLAT

—100

o] 1.0 2.0 3.0 4.0 50

Control voltage (V)

{dBm)

QUT pin output level

Output voltage vs. Control voltage (VOL)

-20

-60

—80

(%)

QUT pin cutput level

Output voltage vs. Control voltage {(VOL)

100

eo

60

40

20

va
/

/

/

/ Vee = 8V
DVec =5V

VIN =~ 14dBm, TkHz
ALL FLAT
of o2 05 A 2 5

Control voltage (V)

/ Vee = 8Y

Dvee = 5Y
Vin = — 14dBm, 1kHz
100 % = 0dBm
ALL FLAT

10

2.0 3.0 4.0 5.0

Control voltage (V)
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Package Qutline Unit : mm

22pin SOIP (Plastic) 300mil
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