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SONY. CX20172

Balanced Transformer-less DUAL Amplifier for Audio Use

Description Package Outline Unit: mm
The CX20172 is a bipolar IC designed as a BTL _

{balanced transformer-less) amplifier or a DUAL 14 pin MFP

amplifier which can drive an B() load with one : 10.3max 2 25MAx

dry cell (1.5 V). ” o —

REABAARR

Features 3 ‘g ol [1lor20%

e Operates with one dry cell (operable if Vec is re- ~ o v @ an = KEETYY
duced down to 0.9 V) | % RS N

® Low power consumption (standard current with- 1 flo.as 1.27 S
out signals; 5 mA, 81 load, BTL, Vec=1.25V) 0223R| |

e Large output (BTL: 80 mW/8 Q, EIAJ; 6x127-782 ©
DUAL: 21 mW/CH, 8 () load, EIAJ;
Vce = 1.5 V for both BTL and DUAL)

® The mode of either BTL amplifier or DUAL
amplifier, as well as their gain setting, is select-
ed P by combining theg IC wita external
components. MFP-14P-LOY

e Muting and power ON/OFF functionsincorporated.

Structure

" Bipolar silicon manolithic IC

Absolute Maximum Ratings {Ta = 25°C)

e Supply voltage vce 45 \'

e Operating temperature Topr —20to0 475 °C

¢ Storage temperature Tstg —55t0 +150 °C

e Allowable power dissipation PD 560 mwW

Recommended Operating Conditions

s Supply voltage vVce 09 to 22 Vv

Block Diagram

LV converter
Oulput amp
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Pin Description

{Ta = 25°C, Supply voltage: 1.25 V)

No. Symbol Description S\:glr;:;;d(\p;;n
. Pin to be connected with a load resistor in the preceding-stage buffer
1 Pre Amp out 2 amplifier of CH2. See the Electrical Test Circuit application circuit 0.7
of BTL mode, and DUAL mode.
ON/OFF switching pin for the whole
of the IC. |
2 Power ON/OFF H: [power supply) IC ON F 200K -
L: {ground) IC OFF
(standard internal equivalent circuit)
Input pin for CH1. This pin is connected to the ground via a coupling capa-
3 IN1 citor, the same one as used for the in in, when the pin is not used as -
an input pin in the BTL mode. [Standard input resistance: 10 k{1 )
4 GND1 Grounding mainly for the preceding stage -
Input pin for CH2. This pin is connected to the ground via a coupling capa-
5 N2 citor, the same one as used for the input pin, when the pin is not used as 0.7
an input pin in the BTL mode. )
Standard input resistance: 10 k0
6 REF1 Output pin for internal reference voltage (high impedance) for phase 0.7
compensation ’
7 REF2 Output pin for internal reference voltage llow impedance) 0.7
8 NC -
o Vce Power supply pin -
. 055
10 ouUT2 OUtDUt pin for CH2 074 during MUTE)
11 GND2 Grounding mainly for the output stage -
. 0.55
12 ouUT1 Output pin for CH1 0.74 during MUTE)
Switch pin to activate the MUTE operation
13 MUTE H: {power supply)  normal operation -
L: (ground) MUTE
{standard internal equivalent circuit)
Pin to be connected with a load resistor in the preceding stage buffer
14 Pre Amp out 1 amplifier of CH1. See the Electrical Test Circuit application circuit 0.7
of BTL mode, and DUAL mode. :
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Description of Operation

The CX20172 incorporates two buffer amplifiers in the preceding stage and two current input amplifiers
in the succeeding stage. Selection between the BTL amplifier and DUAL ‘amplifier is made by aitering the
method of attaching external components as shown in the Application Circuit.

1. BTL mode (see the BTL mode Application Circuit)
e ltems 1 to 11 in the Electrical Characteristics are the characteristics for the BTL mode.
® Input through either IN1 or IN2 results in a reverse-phase output at the output side of the input chan-

nel and in the same-phase output at the other, to enable BTL driving of the load between OUT1 and
QuUT2.

¢ Ground the unused input pins via a coupling capacitor which is the same one used for the input pin.

* Gain setting can be altered by changing values of external resistors connected between Pre Amplifier
out 1 and 2. Gain decreases as a resistor value between Pin 1 and Pin 14 increases. Reducing a resis-
tor value to increase the gain results in larger output offset and current consumption. /O characteris-
tics, distortion factor and maximum output change according to resistor values. Specify a set value,
therefore, in view of input level, output level, distortion and power consumption.

¢ The value of a phase-compensation capacitor can be altered considerably according to patterns on
mounting substrate.

2. Dual mode (see the Dual mode Application Circuit)

e ltems 12 to 16 in the Electrical Characteristics are the characteristics for the Dual mode.

¢ Simultaneous input through IN1 and IN2 results in reverse-phase outputs at both output pins to
enable DUAL driving.

¢ Gain setting can be altered by changing values of external resistors connected between Pre Amplifier
out 1 and 2 and REF2, similarly to the BTL mode. Gain decreases as resistor value increases. /0 char-
acteristics, distortion factor and maximum output change according to resistor values. The same con-
sideration as in the BTL mode is, therefore, required. Current consumption -has, however, less
dependency on the gain than in BTL.

¢ The value of a phase-compensation capacitor can be altered considerably according to patterns on
mounting substrate.

3. Common functions
3.1 REF block
¢ Circuit block to generate reference voltage.

REF1 (Pin 6) is an output from the block (high impedance). This is reduced in its impedance through
the buffer amplifier to generate REF2 (Pin 7).
3.2 Mute, Power ON/OFF block

® Grounding the Mute pin (Pin 13} results in the interrupt of the signal route to generate DC voltage of
approx. 700 to 765 mV at both output sides of channel (CH).

¢ Grounding the Power ON/OFF pin (Pin 2) results in the OFF state of the REF block and the output is
grounded.

-5 -
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CX20172 SONY.
BTL Mode Application Circuit
LON)
0,'6-——-——
o——
3‘?:} ro'Er)
o/
20P
n PRE AMP OUT 2 pRE amp out1( 14 —~{ |
H
* Inputting through IN2 2 JPOWER ON/OFF MUTE . O—J
is also available. MUTE
Input Signal
g It I N our1{q2
0.22y
~
GND
"L Q JOND 1 GND2( 11 o
. *
3t 5 ) N2 -~
ozen ¥ |
Decoupling
capacitor
REF ¢ vee
e Short as - _[_v“
possible ’I’

*
]

Approx. 560P to 1000P

1
L)

20P

* Use tantalum capacitor as a polar capacitor

wherever possible.

Note) Place a decoupling capacitor between Vcc and GND as close as possible to Vcc and GND2. Assum-
ing this point as the point of power supply or grounding, place {*}-marked components as close as

possible.

Values of the decoupling capacitor can be altered according to the pattern layouts.
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Dual Mode Application Circuit

LON}
L

AAA—.

WY

10%

CH1 Input Signal
?

1+

¥
O.22yu

.

CH2 Input Signal 6.224

-/

PRE AMP QUT 2

POWER ONSOFF

IN1

GNDY

Ik 2

REF 1

REF 2

PRE AMP OUT (

OUT ¢

oND 2

ouT 2

OFF)

1 Decoupling
T 207 | capacitor

N ==

P

im

L

* Use tantalum capacitor as a polar capacitor
wherever possible.

Note) Notes for the above are almost same as in BTL.
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Standard Characteristics
e See “Electrical Characteristics Test Circuit ” for the test circuit.

® A resistor between Pin 1 and Pin 14 to determine the gain is of 10 k{2, unless otherwise specified.
e Measuring temperature is 25°C, unless otherwise specified.

Current consumption ION, IMUTE, 10FF — Vcc Output DC electric potential — Vce
> I
rd
’&" ” loN ‘1 foff |
7

E P L _
.5 4 7 7 0.4 E 600
a pd 477 ure

4 7‘"_' ©
5 3 A 9.3 £ o\
< ol ¢ M - 1 N
8 /" o 8. ] \\
€ 7 ¥ ~C
g d /’ 0.2 8 2 S §

. = >

g ¢ 7 5 50 So
! 5
w o
E {BTL mode with 8 load) —{g.1
=
-3
°

1 2 3 ] 1 2 3 4

Vee (V) Vee (V)

loN andd 10FF are measured conforming to the methods in the measurement 1 and 3.
IMUTE represents the current consumption with $4 and S5 ON.

BTL Mode, 1/O characteristics BTL Mode distortion — input level
{Vce Parameter) {(Vcc Parameter)
10

11T 1

Vece = 1.5V __] ]V I

Vee = 1.25V et =

Vee = 0.9V l Vee = 1.5V
0 f = 1kHz | } 8 kH. 1.25V
) Veo = 0.9V g F=1khe l
E Va 5 !
x —Io / g 6
3 » ’
g 8
3
5 - /‘/ P
B 1/ g
-30 7 2 7 = /
,.//-"
-50 —40 -30 —20 —50 —40 —30 —20
Input (dBm) Input {dBm)
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8TL mode distortion — Vce ) BTL mode ripple output — Vcec
10 I ) L] T ¥ 1 T L T l ! I I I I I
Input V.IN, constant at —35dBm, f = 1 kHz power supply ripple of — 30 dBm.,
Y f = 1kHz
—_ = 50 J
g [} &
- h=)
c \ -~
g LN 3 -al
] 3 —60
8 ' =3 \
- 5 1 - 1]
Q 1 o ¥
v o '
| v a 70 t
a \ i A
- [ '
A Wl —80
1.0 1.5 1.0 1.5
Vee (V) Vee (V)
BTL mode output frequency characteristics BTL mode distortion frequency characteristics
T rrranT 17 T T-T7TF input constant at — 35 dBm
Input constant at —35 dBm ,~
], /
z s 7
5 ST g 3 /
5 -10 ‘é A
g 5 ,
o b2
= (o)
= I
o -
-15
1 10
1 10 Frequency {kHz)
Frequency (kHz}
Dual mode 1/O characteristics Dual mode distortion — input leve)
(Veec Parameter) {Vce Parameter)
] 8
_ =) kHz 1V & vee Vee
£ 1.25V 5 0.9v 128V
[ve} A Q.9V ‘£ 1.5V
S -1 7 s ®°
2 7’ Z 2
3 -2 . P4
® (=
y. T
a ¥/ = ]
—-30 A 2 f
S~
—50  —40 —-30 —20 —50 —40 ~30 -20
Input {dBm) Input {dBm)
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Dual mode distortion Dual mode cross talk output
— Vcee, Cross talk Vec 1—2 frequency characteristics
10 1 T 1 T T T T
lnput constant at — 35 dBm, f = 1 kHz ””” [ [ l ””” /
— = input constant at — 35 dBm
b3 ] —40 g uE: —50 A
?::, 4 ' o)
Y L
£ [ Z3
S N =505 5
4‘;; T | g (=]
o s N x> X "
| \ &2 o /
o 1A Cross Talk Output =60 o 2 A
P g8 :
)
1\
4 -7
N, Distortion ] 10
| ] Frequency kHz)
1.0 1.5
Vee (V)
BTL Mode output level — Vcc Dual mode output level — Vecc
(Temperature characteristics) (Temperature characteristics)
-
,E—w 75°C,' 'l / —10
[+ 3 7 m
= 1 ] .
15 "' A' ‘- 75 C’.l‘q
=3 1l -1 2 HIK
3 ! I’ 3 '1‘ q
- | = /! ‘ —15°C
E ¥ Input constant at 3 1 1 Input constant at ]
. —35dBm, f = Y kH:z [a] ! "] ~35dBm, f = 1 kH2
=20 " + —20 +
WK "1 25°¢!
R 7
25°C, [
1.0 1.25 1.5 1.0 1.25 1.5
Vee (V) Vee (V)
BTL mode external resistance — BTL mode external resistance -
gain between pin 1 and 14 distortion between pin 1 and 14
vee = 1,25V 10 Ve = 1.25V
fotkHz f=1kHz
. /./IOUIpul —1.0dBm = 60 mW)
54 A
E 5
S N £
> ‘\ a s {Output —2.7 dBm = 40 mW}
-
(Output — 2.7 dBm
N 240 v ~ ]
N A
. T
20 ol e (Output 5.8 dBm = 20 mwW)
L
5 10 15 5 10 15
External resistor between pin 1 and 14 {k}) External resistor between pin 1 and 14 k(2)
- 10 -
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BTL mode external resistance —
maximum output between pin 1 and 14

- f=1kHz

< 100
2
E Vce = 1.5V
bt
>
=
=
o)
- Vee = 1.25V
<
(v} —— ™~
E
3
£ 50 Vee = 1.1V
= CC ¢
g [ 1

Vee = 1.0V

30 -"ﬁ—
] 10 15

External resistor between pin 1 and 14 {(k Q)

- 11 —
B 42382383 0011200 578 WA




