SONY “CXA2560Q

D Dolby* B Type Noise Reduction System with Playback Equalizer Amplifier

Description

The CXA2560Q Is an IC deSigned for use in car
_stereo cassette decks. Functions include Dolby B typé
noise reduction (NR) system, playback equalizer
amplifier and music sensor into a single chip.

40 pin QFP (Plastic)

Features

* Few external parts

* Small package (40-pin QFP)

* Same pin configuration as for the Dolby B-C type
NR system (CXA2561Q) and no Dolby NR system
(CXA2559Q)

+ Dolby B type NR and playback equalizer amplifier
into a single chip’

* FORWARD/REVERSE head select switch

= Mute function

* Music signal interval detection level can be set by
the external resistors/capacitors (2 modes).

. High-frequency cut-off of the music sensor circuit
can be adjusted by the external capacitance.

Structure
Bipoclar silicon monolithic IC

Absolute Maximum Ratings

* Supply voltage Vcce 12 v
* Operating temperature Topr  —401to 485 °C
= Storage temperature Tsty —-65to+150 °C
* Power dissipation - Pp 430 mw

Operating Condition
Supply voltage Vce 6.510 11 v

Applications
» Car stereo cassette decks
» Playback-only cassette decks

* This IC is available only to the licensees of Dolby Laboratories Licensing Corporation from whom Iicensihg and applications
information may be cbtained.
* *Dolby" and the double D symbols are rademarks of Dolby Laboratories Licensing Corparation.

Sony reserves the right to change products and specifications without 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 of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram and Pin Configuration
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Pin Description

(Ta = 25°C, Ve = 8.0V, DVee = 5.0V)
Pin Typical pin voltage o
No Symbol oG e O | resist- Equivalent circuit Description
: ance
. Voo
—-
Playback equalizer
1 | PBTCH 147 i
30 | PBTC2 V= = - ® amplifier
@ capacitance.
M
<> GND
2 | PBOUTH Playback equalizer
4.0V |-250B — yback &q
29 | PBOUT2 m| O amplifier output.
N Vee
3 | OUTREF 200 | Output reference
4.0V — o | — %[ P :
28 | OUTREF2 3 ’) {Vee/2 output)
29) 200 l\l
GND
Vce
4 | TAPEIN1 147 }
o7 | TAPEIN2 4.0V |-30dBm 100kQ2 TAPE input.
27) _‘100k 300
VGS )GND
5 | Vee B.OV —_ — — Power supply.
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(Ta = 25°C, Vce = 8.0V, DVec = 5.0V)

Pin Typical pin voltage Qo
No Symbol v % /O | resist- Equivalent circuit Description
' ance
_ Vee
7 | LINEQUT1 147 . '
24 | LNEOUT2 | 4OV |-6dBm: O | — P Line output.
A
GND
Ve
8 | TCH1 36k Time constant for
— — — 147
23 | TCH2 0.8V (8) the HLS.
(23) | 330k
Yy
GND
Cut-off frequency
10 | MSLPF 4.0V — — | 100k adjustment of the
music sensor LPF.
_ Vce
11 | coFB 500 Music signal
12 | G1FB 4.0V — — =~ | ® i interval detection
' 500 level setting.
A
_'% GND
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{Ta=25°C, Vcc = 8.0V, DVce = 5.0V)

Pin Typical pin voltage e}
N Symbol VO | resist- Equivalent circuit Description
0. DC AC ance
~ Voo
147 853 '\'I i Time constant for
_ _ . . | detecting the
13 | MSTC On P music signal
_ 1“0"k“ K interval.
N0
GND
Vee
0.2v
when a
signal is
detected Music sensor
14 | MSOUT — O —
: DVce (14) output.
when no
signal is
detected
GND
Mute function
control. _
17 | MUTESW vee | Low (open) :
* T Mute OFF
L High: Mute ON
Playback
o.0v 147 equalizer amplifier
18 | TAPESW | when — 1| 100kQ | (17) control.
open (18 | 100k Low (open) : 70us
(21) + High: 120pus
Music sensor
S S S— control,
21 | MSSW GND | | ow (open) :
MS ON
High : MS OFF
. ._vee | Dolby NR control.
Low (open) :
16 | NRSW ONno NR OFF
High: NR ON
0.0v 147
when — | 100k | (1)
open 19) 100k Head select
control.
19 | DRSW Low (open) :
FORWARD
Y " anp | High: REVERSE
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{Ta = 25°C, Vcc = 8.0V, DVcc = 5.0V)

Pin

No.

Symbol

Typical pin voltage

DC

AC

e

i8]
resist-
ance

Equivalent circuit

Description

20

MSMODE

0.0V
when
open

Vee

100k

147

100K

GND

Music sensor
mode conirol.
Low (open): G1
High: G2

25

DIREF

1.2V

Vee .

147

" GND

Resistance for
setting the
reference current.
{Connects 18k
between DIREF
pin and GND for
the standard
setting.)

26

GND

0.0V

Ground.

31
40

PBFB2
PBFB1

4.0V

—70dBm

32
39

PBRIN2
PBRINt

34
37

PBFIN2
PBFiIN1

4.0V

—70dBm

Playback
equalizer amplifier
feedback.

Playback
equalizer amplifier
input.

{REVERSE head
connected)

Playback
equalizer amplifier
input,

(FORWARD head
connected)

33
38

PBGND

0.0v

Playback
equalizer amplifier
ground.

(Connect to
ground.)
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(Ta = 25°C, Vec = 8.0V, DVec = 5.0V)

i Typical pin voltage 110
Sm Symbol g IO | resist- Equivalent circuit Description
O- DC AC ance
Vee
30k
: I Center
— y _ VGS :
35 | VCT 4.0V 0 ® % (Vee/2 output)
45k '
a0k
1 e
] Vee |
A Playback
26 | PBREF 4.0V _ 0 _ 200 g equalizer ampiifier
o @6 _ reference.
200{ H‘\ {Vece/2 output)
+
(1D
5]
195 NC — — — — _ Not connected.
22
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CXA2560Q
Electrical Characteristics (Ta = 25°C, Vcc = 8.0V, DVce = 5.0V)
ltem Symbol Measurement conditions Min. | Typ. | Max. | Unit
Operating voltage Vopr 6.5 80 | 11.0| V
Current consumption lce No signal, NR OFF, MUTE OFF, 70ps, 76 | 1186 | 156 | mA
MS ON
Dolby NR (0dB = Dolby level LINEQUT of —6dBm)
TAPEIN input sensitivity | VTin TAPEIN 1kHz, LINEQUT 0dB, NR QOFF -32.0 | —30.0 | —=28.0 | dBm
B type decode boost
characteristics 1 BP1 TAPEIN 500Hz, LINEQUT —25dB, NR B 1.4 2.9 44 | dB
B type decode boost gy | TAPEIN 2KkHz, LINEOUT —250B, NR B 55 | 70 | 85 | aB
characteristics 2 ! ! ' )
B type decode boost
characteristics 3 BP3 TAPEIN 5kHz, LINEOUT —25dB, NR B 3.9 5.4 6.9 | dB
B type decode boost
characteristics 4 BP4 TAPEIN 10kHz, LINEQUT —-40dB, NR B 97 | 104 | 119 | dB
B type decode boost
characteristics 5 BPS TAPEIN 10kHz, LINEOUT 0dB, NR B =11 0.4 1.9 dB
Total harmonic TAPEIN 1kHz —20dBm, NR OFF,
distortion 1 THD1 | g 5 7kq — | 001 02 %
Total harmonic TAPEIN 1kHz ~20dBm, NR B,
distortion 2 THDZ | RL = 2.7k — [ 004] 02 ] %
. No signal, NR B, Rg = 5.1kQ, .
Decode S/N ratio 1 SN1 CCIR/ARM filter used 77.0 | 87.0 dB
. , TAPEIN tkHz, NR OFF, RL = 2.7kQ, _
Signal handling | SH1 THD = 1% . 13.0 | 144 dB
Crosstalk between TAPEIN 1kHz —=24dBm, NR OFF, N
channels 1 cT 1kHz BPF used — | 7960 |-700) dB
- TAPE IN 1kHz —24dBm, MUTE ON, _ .
Mute characteristic MUTE NR OFF, 1kHz BPF used — 110.0| -70.0| dB
Cutput DC offset voltage | Vos1 No signal, NR OFF, difference from VCT -0.1 0.0 0.1 Vv
Playback Equalizer Amplifier
Playback equalizer amplifier . B _
reference output level PBREF | PBIN 315Hz —70dBm, 120ps mode —-27.0 | -25.0 | -23.0 | dBm
Playback equalizer amplifier PBIN 2.7kHz -58.5dBm, _
frequency response 1 F120 120ps mode at 315Hz 151 00 15 | dB
Playback equalizer amplifier PBIN 4.5kHz —53.8dBm,
frequency response 2 F70 70us mode at 315Hz -1.51.00 | 15 | dB
, . PBIN 1kHz, 120pus mode, RL = 2.7kQ, _ _
Signal handiing SH2 THD = 1% -10.0| -3.0 dBm
Total harmonic PBIN tkHz -52dBm, 120us mode,
distortion THD4 | Rl =27k — | 007 [ 05} %
. No signal, 70ps mode, Rg = 6800, .
S/N ratio SN3 CCIR/ARM filter used 57.0 | 63.5 dB
Output DC offset No signal, 120ps mode, Rg = 680Q,
voltage Vos2 difference from VCT —1.01 00 1.0 v

-8~




SONY CXA2560Q
ltem Symbol Measurement conditions Min. | Typ. | Max. | Unit
Crosstalk between PBIN 1kHz -52dBm, 120ps mode, I .
channels CT4 1kiHz BPF used 750/ -700| dB
Crosstalk between PBIN 1kHz -52dBm, 120us mode, |- _
FORWARD and REVERSE] CT° | 1kHz BPF used 80.0-70.0| dB
Music Sensor
. o TAPEIN 5kHz, MS ON, G1 mode, _
Signal detection level 1 | Vmsi external constant of 39kQ and 0.0047.F —43.0 | -40.0 | -37.0 | dBm
. . TAPEIN 5kHz, MS ON, G2 mode, _
Signal detection level 2 | Vms2 external constant of 3.9k and 0.47yF -63.0 | -60.0 | -57.0 | dBm
MS output leak current | lon No signai, MS OFF, G1 mode — 0.0 1.0 | pA
MS output saturation VoL TAPEIN 5kHz —30dBm, MS ON, _ 0.3 1.0 vV
voltage G1 mode, 1mA applied to MSOUT pin ’ )
Logic Voltage
Input voltage of NRSW, MUTESW, .
Low level Vi TAPESW, DRSW, MSMODE, MSSW 0.0 08 1V
. Input voltage of NRSW, MUTESW, _
High leve Vi TAPESW, DRSW, MSMODE, MSSW 2.5 Voo |V
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Electrical Characteristics Measurement Circuit
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Application Circuit
c7
0.01p
11
Ccs BRE =
470p 1803
Avsz 2. T Lre
T =100k
1 Llna
FwDe T T =100k
c3
470p
c2
470p
PWD1 _..: 9:2 T :I:1H2k
T‘ 00
L = A
RVS1 S B0 T 100k
Gl RS
470p 1803

LINEQUT2

GND cj%n ? G%D

Dok

—i TAPE EQ I—

+ LPF 4

A7

OUTREF1

10k 5

FWD/RVS I

Vee D

LINEOUT1

C19 | C20
0.47u| 4.7n

GND GND

B~
3

GND

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 infringemant of third party pafent and other right due to same.
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SONY CXA2560Q

Description of Operation

1. Signal route
The CXA2560Q signal circuit is shown in Fig. 1.

24dB
NR ON ‘ NR OFF
PB IN | 24dB
FWD MUTE OFF MUTE ON
—l\—--i-
RVS ___j AMP1 \\\\\
300k y N
AWy
7ki12k MUTE OFF MUTE ON
L o—{] VGS
100k
V@GS
PBFB PBTC PBOUT TAPEIN LINEQUT
(~-30dBm) (—-6dBm Dolby [evel)

Fig. 1. Signal route block diagram
2. Gain adjustment method

Adjust the playback equalizer amplifier gain so that -6dBm (Dolby level) is output on LINEQUT (Pins 7 and 24)
by playing back the reference tape for Dolby level adjustment.

Adjustment should be performed according to the rules of Dolby Laboratories Corporation because this IC has
the built-in Dolby NR system. ’

Dolby level is defined as 200nWb/m measured according to the ANS| high efficiency head method.

Use the following reference tapes specified
° —6dBm by Dolby Laboratories Corporaticon,
=10 (Dolby level} | 1. A-bex Laboratories, Inc.
N (part no. TCC-130)
=20 pa . -
LINEQUT
\ 2. BASF (product code 09797 XE)
T IR R LR TP A S -30dBm
VR adjustment . 3. Kaneon Corp.
~40 TAPEN (LC Engineering part no. LCT-7001)
50 4. Standard Tape Laboratory
60 {catalogue no. 28)
5. TEAC Corporation, Japan
—70 40QHz 200nWh/m: Dolby level reference tape ( part no. MTT1 50)
-0 6. TEAC Corporation of America
PBIN (HEAD)
{dBm) {part no. MTT150)
Fig. 2. Level diagram 7. Victor Company of Japan, Ltd.

(part no. TMT-6130, VTT-727)
8. Sony Corporation (part no. TY-256)

—-12—
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3. Playback equalizer amplifier

PBIN

FWD J_k_
VS ¢
PBFB| PBTC| PBOUT OUTREF
to TAPEIN
PBREF <-4\ ——] ~l=
R1 C1
0.01y

Fig. 3. Playback equalizer amplifier block diagram

The CXA2560Q configures the playback equalizer amplifier by connecting the external capacitor C1 and
resistor R1 shown in Fig. 3.

Two systems (FORWARD and REVERSE) of playback head input are provided for each channel.

The FORWARD input pin is selected when DRSW (Pin 19) is Low; REVERSE is selected when DRSW is
High.

The playback equalizer amplifier frequency response can be set in two levels (70us/120ps).

When TAPESW (Pin 18) is Low, Ri is 7kQ; when TAPESW is High, Ri is 12kQ.

The gain can be adjusted by connecting VR between PBOUT (Pins 2 and 9) and QUTREF (Pin 3 and 28): or
by using VR for the external R1.

Gain [dB] T1
. e

Gl |-
| - R1 + 300k
G1=201log —RT
: G2, G3 = 20 log R1 + F;{/ 300k
! —6dBroct
i T1 = C1 - (300k + Ri)
, /TE
: a2 C1 - (R1 - 300k + 300k - Ri + Ri - R1)
! ‘ T2, T3=
! ; /T3 3 Ri+R2
s I VARN—
f1 2 3 Freguency [Fiz]

Fig. 4. Playback equalizer amplifier frequency response

-13—
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4. Music sensor

TAPEIN2
DVcc
' Vee R10
x5
Full-
11331( wave +—{Smocther MSOUT
AM— - 4 ractifier
J' AMP2
C1 P ASA 0.775V for
B4p a1 2%k =R6 L signal catection
1k T 0.618V for no
RSB :
10% l’signal detection
TAPEINT MSLPFJ_ G‘IFBJ- GoFB MSTC
=z C3 C4
R7 Ra Ra Cs
7T 7-'|/;

Fig. 5. Music sensor block diagram

(1} Adjustment of music signatl detection level
Adjust the external resistors R7 and R8 to adjust the music signal interval detection level.
The signal detection level v1 and no signal detection level v2 are expressed by the following equations.
vl = -39 + 20 log (39k/Rext) [dBm] Rext: R7 or R8
vZ =v1 -2 [dBm]

{2) Low-frequency cut-off adjustment of music sensor
Adjust the external resistors R7, R8 and the external capacitors C3, C4 to adjust the low-frequency cut-off.
The low-frequency cut-off is expressed by the following equation.
fc1 =1/ (2n - Cext - Rext) Cext, Rext: C3, R7 or C4, RS

(3) High-frequency cut-off adjustment of music sensor
Adjust the external capacitor C2 to MSLPF (Pin 10) to adjust the high-frequency cut-off. The high-frequency
cut-off is expressed by the following equation.
fc2 = 1/ (2n - (B4p + C2) - 100k)
The high-frequency cut-off is approximately 25kHz when MSLPF is left open .

(4) Response time adjustment
Adjust the external resistor R9 and the external capacitor C5 to adjust the response time.
The response time for signal detection depends on the internal resistor R6 and the external capacitor C5.
The response time for no signal detection depends on the external resistor R9 and the external capacitor
C5.

—14 -
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5. Operating mode control method

The CXA2560Q has a Dolby NR switch (NRSW), mute switch (MUTESW), playback equalizer amplifier select
switch (TAPESW), head input select switch (DRSW), music sensor mode select switch (MSMODE) and music
sensor switch (MSSW).
The operating modes for each switch are shown in the following table.

Pin No. Pin name Pin votage
Low (OPEN) High
16 NRSW Dolby NR CFF Dolby NR ON
17 MUTESW MUTE OFF MUTE ON
18 TAPESW 70us 120us
19 DRSW PBIN FORWARD PEIN REVERSE
20 MSMODE G1 G2
21 MSSW MS ON MS OFF

MNotes on Operation

1. DIREF pin resistance
The current on DIREF (Pin 25) is the reference for the Dolby NR static characteristic, playback equalizer
amplifier resistor 7kQ/12kQ and the comparator threshold value of the music sensor.

Use the resistor with high accuracy for connecting to the DIREF pin.
(The resistance accuracy of 2% <metal-oxide> is recommended.)

2. Dolby NR

The Dolby NR attack/recovery time is determined by the capacitance connected to TCH (Pins 8 and 23).
Use the parts, connected to these pins, with high accuracy and small temperature characteristics.
(The capacitance accuracy of 10% <film> is recommended.)

3. Playback equalizer amplifier
The playback equalizer amplifier characteristics are determined by the resistor connected between the IC
internal resistor and PBFB (Pins 31 and 40) and the capacitor connected between PBFB and PBTC (Pins 1
and 30). Use the parts which satisfies the accuracy required for the playback equalizer amplifier.

4. Music sensor

The resistance and capacitance connected to G2FB (Pin 11) and G1FB (Pin 12) determine the detection
level and high-frequency cut-off.
The response time is determined by the resistance and capacitance connected to MSTC (Pin 13).
Use the parts which satisfies the accuracy required for the music sensor.

—15 -
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Example of Representative Characteristics
Supply voltage vs. Current consumption
13.0 T
Ta=25°C
12.8 //
<
E 128
5
B 124 -~
£ " /
2
8 122
E No signal
g 12.0 NR OFF
MUTE OFF
70us
118 MS ON
50 60 70 80 90 100 11.0 120
Supply voltage [V]
Playback equalizer amplifier frequency response
65 FrTTTeT
Ta = 25°C '
60 11 PBF]NI
55 [T F
N 47
o S50 N
T, 680 300K
45 [—W\:—
§ 4 Voec = 8.0V Q Zidigk
oFr =48 ™
Input : PBFINT \a\ PEFB | PBTC ] PBOUT
35 " Gutput : PBOUT1 NS [120ps PBREF 2.2y
30 P~ 70psA PBREF I
25 270 0.01p
100 1k 10k .
Frequency [Hz) Fig. 6 Measurement circuit for playback equalizer
amplifier frequency response
B type decode boost characteristics
12 Fvec=sov [ T
0dB = Dolby Level —40aB
= 10
g A
@ 8 / N —30dB
8 Mt
S 5
§ /
4 - -20dB.
8 - 25° a S
s Ta=25°C / 0B
Lt |
0 0dB
100 1k 10k
Fraquency [Hz]
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Total harmonic distortion (playback equalizer amplifier)

Total harmonic distortion {%]

Ripple rejection ratio [dB]

Crosstalk [dB]

| | — ME0
- Vee = 8.0V Ta=25°C
Input : PBFINT
101 | Output : PBOUTY
ERL =27k
i
I
II
f= 10kHz~] //f=1kHz
100 7
7 Ve
i
7/ 4
,/ /

/ /

\/ ' | f=100Hz~
104 =
\\
.
P =
]
S ——
24 20 -16 -12 -8 4 0 4 6

Cutput level [dBm]

Ripple rejection ratio (PBOUT)

T T 1T T

Vee = 8.0V Ta=25°C
~40 -RL=2.7kQ
—45 //
_ AT

2T \\ A1
-85 \\ //
60 \\ //
N
—85 ™ /
100 1k 10k
Frequency [Hz]

Crosstaik between channeis (1ch— 2ch)

0 T T T TTTTilT T
-10 |- Vec = 8.0V Ja=2>C
_pg L Input: PBFIN1

Qutput : LINEOUT2
=30 (LINEOUT1 level = 0dBim}
-40 |- NR OFF
=50
-60
-70
-80
-90
-100
100 1K 10k

Frequency [Hz)

B type total harmonic distortion (NR OFF included)

1 T T T
F Vce = 8.0V Ta=25°C
—~ Input : TAPEIN1 -
| Output : LINEOUTH [
RL = 2.7kQ2
0dB = Dolby Level
100 T
3 :
= ]
=
S
=4
2
2
o
o
=
Q
E 10
o
= NRON =2
E —_— f= 10k{‘|2/,/
\\ o )y//
L /Néi ON
I t____-—
NR ON A f=1kHz
102 ||_f=100Hz S~
NR OFF
f= 1|kHz
-10 -6 -2 2 6 10 14
Output level [dBmj
Ripple rejection ratio (LINEOUT)
I T TTTI T
-25 |-Vcc =8.0V 'Il'laI |=||25 C
— RL=2.7kQ2 OFF
g Y/
B =30 7
= i : y
8 g5 RNy A
& N A
= \ /] /
8 —40 g LA
& y ’ <
2 45 \ ,/ ! A1\
o Ry 1| INR B
(3 \k'_"a--"/_.//
-50¢
100 1k 10k
Frequency [Hz]
47u

PBREF <—M},

—-17 -

300k

ﬂ”ﬁ

PBFB| PETC]PBOUT] TAPEIN
PBREF :

_| .'OI\ 2.2y

0.1p

270

Fig. 7 Measurement circuit for crosstalk

between channels

LINEQUT
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Frequency response for signal and blank detection level

Input level [dBm]

Response time [ms]

Response time [ms]

-0

T T eI LI LA T T
Voo = 8.0V Ta =25°C
Input : TAPEINA1
G1:R =39k, C=4.7nF
M| G2 8 =3.9k0, C=0.47uF
[ Signal detacton level
/‘\:\-.._::::. al 45
Blank d?tectionl l?‘.’?.l
111 ]
Signal detection lavel
h 22
1
B!an!-%fd:eétection leve
100 1k 10k
Frequency [Hz]

Signal detection response time (G1)

Input TAPEINT f = 5kHz — 38dBm| Ta = 25°C
ol o
[— Tarems —— 7
L yd
. Msour
/I,
yd
a
%
"
/]
v
0,01
0.01 0.1 1.0
MSTC capacitance [UF]
Btank detection response time (G1)
TTT 1 T TTTTTT T 1 ) 1
Input TAPEIN = 5kbHz  Ta= 25°C /w
1000 } rapeme — —10dBm=t—A
MSOUT ]I
’/
-20dBm
Brn
100
/;/
/.
7
10
0.01 0.1 1.0

MSTC time constant [s]

—-18-—

Response time [ms)

Response time [ms]

Signal detection response time (G2)

[ input TAPEINT f = 5kHz — 58dBm| Ta = 25°C
INERNT
10 = (R _
T TAPEINY e //
[ msowr
— FAesponse ime
0.1
II
£
//‘
/]
%
0.01
0.01 0.1 1.0
' MSTC capacitance [[F]
Signal detection response time (G2)
LILIE} 1 I 0 T TirT LU
Input TAPEINT f = 5kHz T.'s\\I =25°C
et 1 i L L A
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