SONY. CXA1792S

2-Channel, 5-Element Graphic Equalizer IC

Description

The CXA1792S is a bipolar IC designed for graphic 22 pin SDIP (Plastic)
equalizer. All functions are DC-controlled so that a
2-¢channel graphic equalizer can be easily constructed
with a set of volumes externally added.

Features

e Microcomputer controllable

& Electric volume

& Balance function

® Suppoerts 2-channel and 5-band
¢ 2channel FIX OUT and LINE OUT pins provided Structure

Bipolar silicon monolithic IC

Absolute Maximum Ratings (Ta=25°C)

® Supply voltage Vee 12 v Applications
* Storage temperature  Tslg ~ —85t0+150  °C Graphic equalizer used for applications such as

* Allowable power dissipation cassette tape recorder with radio, car sterec and
Po 1200 mw
portable stereo.

Operating Conditions

¢ Supply voltage Vee 40to10.0 \'
DVce 3.51o Vee v
* Ambient temperature  Topr ~20 to +75 C
Block Diagram and Pin Configuration
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Sony reserves the right to change producls and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patenis or other right, Application circuits shown, if any, ara typical examples illustrating the
operalion of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuils.
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SONY CXA17925
Pin Description
Pin Pin @] . L Deseription
No. Symbol voltage |resistance Equivalent circuit escrip
1 | 400Hz bvec + Voo
2 | 100Hz Graphic equalizer
@ control.
20 | 10kHz @ o
21 | 4kHz 147 40Kk l l DC input.
DVce
22 | 1kHz | =5 | 60k& ® ok
@ A‘l{\*’_’j—‘ Volume control.
4 | VOL
@ DC input.
GND
Vee
DV Balance control.
3 | BAL € | 60kQ .
2 s DC input.
GND
Vece
I I) 30k Connects the DC
5 | DC1 Vee M? feedback capacitor of
18 | DC2 2 - : Ny LPF used for the 100Hz
graphic equalizer.
~
I
GND
Vee
6 | IN1 Veo Signal input
17 | IN2 2 25k42 gnal input.
5k 350k 1k
l ! P eno
7 | GND GND @_ﬁ,, GND
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Pin Pin Ifo . - -
No. Symbol voltage | resistance Equivalent circuit Description
Vce
8 | LOUTH Vee .
15 | LOUT2 2 0 Line output.
GND
Vee
9 | FOUT1{ Vec a7 ﬁ 30k
14 | FOUT2 5 0 9 FiX output.
GND
Vee
, foo¥ 5o
1g 83:2 Vé:c 0 (19) Iy a Electric volume output.
GND
Vee
Reference current
sefting.

11 | ISET 1.3V 0 (for graphic equalizer)
Normally connect a
160kQ resistor.

Vee Signal reference voltage.,

12 | VG 5 20K Connect a capacitor for
ripple elimination.
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::i: Symbol vo'I:’Zg]g e resilsltgnce Equivalent circuit Description
16 | Vee Vee (b vec Operating supply voltage.
@ ‘ {> DVee
Vee
——
19 | DVce DVce 60kQ 30k Control supply voltage.
30k 42k
GND
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Electrical Characteristics

{Ta=25°C, Vcc=8V, DVce=5V)

No. ltem Symbol Measurement conditions Min, | Typ. | Max. | Unit
1 | Operating supply voltage Vee 40 | — | 100 | V
2 | Control supply voltage DVce 35 [ — | Vee | V

. All flat graphic equalizer,
3 | Current consumption lce medium volume 8.0 | 120 | 16.0 | mA
4 | Reference input level VIN — | -340| — |dBm
All flat graphic equalizer, maximum | _ :

5 | Reference output leve! Vour volume, f=1kHz 23.0(-20.0]-17.0 | dBm

6 | Reference LINE output level | Vune t=1kHz 65| 45 | -25 | dBm
Reference FIX output level | VFx All flat graphic equalizer, f=1kHz —23.0|-20.0 |-17.0 | dBm
Graphic equalizer setting

8 frequency (1) GEO1 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 | BPF (2) center frequency — | 1.0 | — | kHz
Graphic equalizer setting

11 frequency (4) GEQ4 | BPF (3) center frequency — | 40 | — | kHz
Graphic equalizer setting

12 frequency (5) GEQ5 | HPF cut-off frequency (-3dB} —— | 80 | — | kHz

‘ Graphic equalizer Deviation of cut-off and center g o

13 frequency deviation AEQ frequencies 20 0 20 %
. f=400Hz, 1kHz and 4kHz

14 | Maximum boost level (1) GEQB1 maximum boost level 9.0 [ 112 | 140 | dB
: {=100Hz and 10kHz

15 | Maximum boost level {2) GEQB2 maximum boost level B0 | 107 | 140 | dB
: =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 harmenic distortion THD maximum volume, f=1kHz, — 1025 | 10 %
reference 10dB input
. All flat graphic equalizer, _
19 | Veolume attenuation (1) VOL1 maximum volume, f=1kHz 1.5 0 1.5 | dB
. All flat graphic equalizer, _ .
20 | Volume attenuation (2) voL2 minimum volume, f=1kHz —— |-94.4|-800| dB
. Rg=5k$ , all flat graphic equalizer, _ _

21 | Noise level Viois maximum volume, “A" WTG filter —— | -93.11-88.0)dBm

22 | Output offset voltage vorr | Allflat graphic equalizer, 35 | 40 | 45 | Vv

maximum volume
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SONY CXA17925

Description of Operation
1. Graphic Equalizer

e Conventional method

OPERATIONAL AMPLIFIER

V10— ANV

y———CO Vo

CUT e | - BOOST

Ro =Ri =Rz
Zi{s} [of

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 circult is moved to the most left end of Rv. When the
transmittance is setto T (s),

Z(s)

T=~7 50

Using Z (s)=sL+R+ a

sC
LCs24+RCs+1
T &= 8 RRo)CeeT
If fo= g , WO= L1—C and Cl:-m—gL , 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 conditicn is
T (s)= Z (s)+Ro _ LCs2+{R+Ro) Cs+1

Z (s) LCs2+RCs+1

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 bolh boost and cut conditions.

ResponseldB)
A

0dB +

2n./1C

- Frequency (Hz)

Fig. 2
& The CXA1792S method
R Operational amplifier
Vi O— A
———O Vo
wo @
s
H{s) = a
s2+ 2% 54002 Zls)
a
His}
e
Gm1
T 7
T YJV
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 Ic. Output impedance Z (s) of Gm1 and
Gm2 are

1
2= e Gmi
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Using wo and Q, transmittance H (s) of the BPF is described as follows:

wo
Q

w0
2 2
8%+ 5+
Q

s
H (s)=

Then, the following equation is obtained:
Q s+ 1 , _wor Q
wo + Gm1 Gm1 Gmi 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

52+ wo_, S+ wo?2
T (S): Z (S) = Q
Z (s)+R <2, (1+R - Gm) » wo? St 000?
Q

The frequency characteristics for cut is equivalent to that of the conventional graphic equalizer.
When Gmil1=0 and Gm2=Gm, frequencies around wo is boosted most and its transmittance is
. (1+R+ Gm)* wo?
s+
Z (s)+R Q

Z(s) s2+ u())o * S+ wo?2

* 5+ 02

T (S):

1]

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

R —{ VO
30k
Gm3

——-- -

| cuT L= *N |\ BoosT

v L;L
/ W GND

Fig. 4

2. Microcomputer Controllable

All contrels 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 0V 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 DVee=5V, this IC is controllable with
microcomputer.

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

1. Power supply
DVcc can be used independent of Vee, but must satisfy the following relationship.
Vee = DVee

2. Output pins
This IC provides two channels each for OUT, LINE OUT and FIX OUT pins. These output pins are used as
follows:
e OUT pin
Used for the normal graphic equalizer output.
¢ LINE OUT pin
A source signal is amplified and iImmediately out from this pin without going through the graphic equalizer.
s 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—ry i4dB (GEBPF'T GEHPF -+ . d —QF OouUT
GELPF+ SUM AMP -20dBm
VOLUME +—OourT
-20dBm
LINE AMP {VARIABLE)
29d8 ; —COL oUT
~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 conslant of the
filter. '

This is a 160k 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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SONY CXA17925
Example of Representative Characteristics
Frequency characterlstics
15 It T Voo = BV
ALL BOOST DVee = BV
Sugy Y
o ~— ///\\ AN g ] 0dB = - 20dBm, 1kHz
i \ K | l l/ s VOL : MAX
N | N / K
LL FLAT B T
— 5 1A \ ,// 008
g // '\\ N >< \\
| 1T / \: \ \
u%-f 0 S i T ] q [
3] T | TH LT
% \ \><// L /
o N NP ™~ ‘]
28 -5 [ N 1’ 4 P
v
)( /><\ / -\ | cut
-
S
-0 "’_‘ﬂ/\ AT N / k\/z/j/ \
ALL CUT
50 100 200 500 1k 2k 5k 0k 20k

THD vs. OUT characteristics (ALL FLAT)

FREQUENCY (Hz)

THD vs, OUT characterlstics (ALL BOOST)

Vee = 8Y, DVee = 5V Vs = BY, DVec = 5
0dB = — 20dBm, VOL : MAX | 0dB = - 20dBm, VOL : MAX
10.0 10.0 {'
5.0 5.0
2.0 = 20 [
& o0 Va £ 40
g 0.5 / \] E 0.5 /
F / ﬂO—OHz = \ ”‘HZ/./—/‘
0.z . 0.2 “=—100Hz
K /
0.1 Q{y 0.1 10kH
10kH v4
0.05 z 0.05
0 0 20 o 10 20
OUT pin oulput level (dB) OUT pin cutput level  (dB}
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THD vs. OUT characterlstics (ALL CUT)

10.0

1 ]
Vee = 8Y, DVee =5V
0dB = ~ 20dBm, VOL : MAX

/

/

I

/

5.0

2.0

J

1.0

/

0.5

THD+N (%)

1kHz
Pt
|/

100Hz

02

0.1

_"/
\
=

0.05

THD vs. F OUT characteristics {ALL BOOST)

OUT pin output level

20

(dB)

10.0

Ve = BV, DVee = 5V

0dB = — 20dBm, VOL : MAX

5.0

20
10

05

THD+N (%)

0.2

01

005

20

FIX QUT pin ouiput level
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(dB)

3ac

(%)

THD+N

THD+N (%)

THD vs. F OUT characteristics (ALL FLAT)

Voo =8Y, DVec =5V
OdB = — 20dBm, VOL : MAX
10.0
50 {
20
o ]
o5 A
NI
0.1 A"T /
1 [100+z
0.05 —
\_\_/
) 10 20 30

FIX QUT pin cutput levet

(dB)

THD vs. F OUT characterlstics (ALL CUT)

T T
Vee =8V, DVee =5V
0dB = = 20dBm, VOL : MAX /
10.0
5.0 \f/
i.0 1kHz
H
o5 / / 10kHz
/—
0.2 %OHZ
S~/
0.4 =
Q.05
0 10 20
FIX OUT pin output level  (dB)
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THD vs. . OUT characterlstics

T T
Vee = 8BY, DVee = BV
100 0dB = — 6dBm, VOL : MAX [
l
2.0 I
L3 1.0
E; 0.5
F
0.2 /
0.4 B QO =
— N
9
N
1kHz
-0 (o] 10
LINE CUT pin output level {dB)
Output voltage vs. Control voltage (VOL)
o
£
@
=h
5 —40
2
5
=2
2
[=]
&
2 -80
o
o]
- 80
Vee = 8Y
DVee = BV
ViN = = 14dBm, 1kHz
ALL FLAT
|
—100
l

1ol 2.

0 3.0 4.0

Confrol veltage (V)
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3.0

{dBm)

QUT pin output level

Output voltage vs. Control voltage (VOL)

-20

—=60

—80

(%)

QUT pin output level

Output voltage vs. Control voltage {VOL)

100

8o

60

40

20

/
/

/

/ Vee = BY
DVec =5V

/|

ALL FLAT

Vin = = 14dBm, 1kHz

/

(o} |

0.2 0.5 1 2

Control voltage  {V)

/ Vee = BV

Dvee = 5Y

100 % = 0dBm
ALL FLAT

Vin = — 14dBm, TkHz

1.0

2.0 3.0 4.0

Control voltage (V)

5.0
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Package Outline Unit : mm

22pin SDIP (Plastic) 300mil

Y
.—1_%
(=]
192 8] o "o
-1 c;
22 (aBalelul=Nelal=Bal 12 :é '
o }
= 0° -15"
1 11
1778
=
b i
=| oo
il 41
| o
d| m
[
[ pr 4
0.5 %01 z SONY NAME| SOIP-22P-01
to15 = |E1AJ NAME[SD1P0O22-P-0300-A
0.9 JEDEC CODE
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