ICs for Audio Common Use Panasonic

AN71957

Dual 15 W BTL power IC for car audio

m Overview Unit : m
The AN7195Z is an audio power IC developed for the 16.000.50 00202
sound output of car audio (dual 15 W). | 13:50:0%0 || S0l
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It is incorporating various protection circuits to pro- %
tect the IC from destruction by GND-open short-circuit 4860010
to GND and power supply surge which are the most im-
portant subjects of power IC protection, and the IC will O O
largely contribute to a high reliability design of equip-
ment.

It is also incorporating the industry's first excellent HH
muting circuit, which is free from shock noise, so that a ! o 1E ey
shock noise design under the set transient condition can ey @
be made easily when the muting circuit is used together E’Em esy| 2
with its standby function.

In addition, the AN7195Z is pin compatible with the P
AN7136Z (dual 20 W), so that the identical pattern design HZIPO15-P-0745A
is allowed for high-class types as well as popular types.

m Features

« Built-in various protection circuits (realizing high break-
down voltage against destruction )

Power supply surge breakdown voltage of 100 V or more
Ground-open breakdown voltage of 14 V or more
Built-in standby function (free from shock noise at
standby on/off)

Built-in muting function

Free from shock noise at mute-on/off

Adapting attenuator method so that abnormal sound due
to waveform deformation is not generated

Attack time, recovery time of 50 ms or less

Reduction in external components (parts reduction to
half compared with the AN7176K)

It eliminates the need for NF and BS electrolytic ca-
pacitors,

Muting function is unnecessary

Power supply choke coil is unnecessary

Provided with beep sound input pin

High sound quality design

Pin compatible with the AN7136Z (dual 20 W)

m Applications
* Car audio

Panasonic 1
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AN71957 ICs for Audio Common Use
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m Pin Descriptions
Pin No. Description Pin No. Description
1 Power supply 9 Grounding (input)
2 Ch.1 output £) 10 Beep sound input
3 Grounding (output ch.1) 11 Ch.2 input
4 Ch.1 output £) 12 Ripple filter
5 Standby 13 Ch.2 output £)
6 Ch.1 input 14 Grounding (output ch.2)
7 Muting 15 Ch.2 output £)
8 Grounding (sub)
m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltagé? Vee 25 \%
Peak supply voltag® Vsurge 80 \%
Supply current lcc 9.0 A
Power dissipatioit Po 32.5 w
Operating ambient temperature Topr -30 to+85 °C
Storage temperatufé Tstg -55 to+150 °C

Note) *1: All items are at 7= 25°C, except for the operating ambient temperature and storage temperature.
*2: Without signal
*3: Time=0.2s
*4: T,=85C
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ICs for Audio Common Use AN7195Z
m Recommended Operating Range
Parameter Symbol Range Unit
Supply voltage Vee 8.0to 18.0 \%
m Electrical Characteristics at Voc = 13.2 V, f=1kHz, T, =25°C
Parameter Symbol Conditions Min | Typ | Max | Unit
Quiescent current lcg | Vn=0mV,R=4Q 120 | 250 | mA
Standby current Iste | Vin=0mV, R =4Q 1 10 MA
Output noise voltagé Vio | Rg=4.7K2, R.=4Q 0.22 | 0.5 mV[rms]
Voltage gain 1 Gyi | Vin=20mV,R=4Q 38 40 42 (i3]
Total harmonic distortion 1 THD; | Vin=20mV,R=4Q ad 0.07| 0.4 %
Maximum output power 1 Po1 | THD=10%, R =4Q 12 14 O W
Ripple rejection ratié* RR | R=4Q,R=47k, 60 | 70 i dB
V,=1V[rms], f=1 kHz
Channel balance CB | Vny=20mV,R=4Q ad 0 B
Cross-talk™® CT |Vy=20mV,R=4Q, 55 65 0 dB
Ry=4.7 kQ
Output offset voltage Vorr | Rg=4.7KQ, R.=4Q -300 0 300 mv
Muting effect™! MT | Viy=20mV,R =40Q 70 82 | O dB
Input impedance Z; ViN=20.3 V¢ 22 30 35 K
Voltage gain 2 Gy | Vn=20mV,R=2Q 38 40 42 (i3]
Total harmonic distortion 2 THD, | Viy=20mV,R =2Q ad 0.1 0.5 %
Maximum output power 2 Po, | THD=10%, R =2Q 12 20 O W
Shock noise*? Vs | Ri=4Q,R=471Q -100| O 100 |mV[p-0]
Vstg = on/off, 50 Hz HPF-on
Total harmonic distortion 3 THD; | VN =10 mV, fiy =20 kHz ad 0.10| 0.5 %
Ry=47kK, R =

Note) *1: Measurement using a bandwidth 15 Hz to 30 kHz (12 dB/OCT) filter.
*2 : ForVgrg = on/off, change over the standby terminal by the voltages of 0 V and 5 V at the time shown below.

Standby terminal voltage
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ICs for Audio Common Use

m Terminal Equivalent Circuits

Pin No. Equivalent circuit Description DC Voltage
1 O Supply voltage pin 13.2v
Supply connection pin
2 Ch.1 output pin<) 6.6V
S Pre-amp.
Drivecireuit) —————o | ch 1 positive-phase output pin
VREF: 6.6V
@ 15 kQ 300Q
M M—
3 O GND (output) ov
Grounding pin for ch.1 output
4 Ch.1 output pin<) 6.6V
Pre-amp.
———o0
Ch.1 inverted-phase output pin
VREF: 6.6V
300Q
M—
y
5 Standby control pin ad
10 kQ .
Standby changeover pin
Threshold voltage approx. 2.1 V
igoog
6 Ch.1 input pin 0mVtol0 mvV
APPrOX.{APPrOX. Ch.1 input signal applied pin
15pA| 15pA )
200Q Input impedance 30¢k
4/(\)/(\)/\/(2 I'/ I’/
NN
30 kQ
TIT TIT
4 Panasonic
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m Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description DC Voltage
7 Mute control pin ad
5 kQ Mute changeover pin
Threshold voltage approx. 2.0 V
8 ad GND (substrate) ov
Being connected with substrate only
9 ad GND (input) ov
Ground pin for input
10 3000 15 kO Beep sound input pin 2.1V
e
Vgeer=2.1V| 300Q LD/%‘@ Beep sound signal input pin
25 kO g Input impedance 25¢k
—W—
25 kQ
@ AW
300Q
—W—
VRer=2.1V 300Q 15 kQ
° Wy
11 Ch.2 input pin 0 mV to10 mV
Approx.| Approx. Ch. 2 input signal applied pin
2000 15HA| - 15pA Input impedance 30k
i
I\ I\
30 kQ
T T
12 Ripple filter pin 13.0V
Vee
Output current 3 mA to 10 mA
Quick ‘ 200pA
dischage
circuit
Panasonic 5
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m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description DC Voltage
13 Ch.2 output pin<) 6.6V
Pre-amp.
—————o°
Ch.2 inverted-phase output pin
VREF: 6.6V
300Q
M—
14 O GND(output) ov
Grounding pin for ch.2 output
15 Ch.2 Output pin<) 6.6V
Pre-amp
————o
Ch.2 positive-phase output pin
VREF: 6.6V
300Q
M—

m Usage Notes

1. Always attach an outside heat sink to use the chip. In addition, the outside heat sink must be fastened onto a
chassis for use.

2. Connect the cooling fin to GND potential.

3. Avoid short-circuit to \tc and short-circuit to GND, and load short-circuit.

4. The temperature protection circuit will be actuated;atdpprox. 150°C, but it is automatically reset when the
chip temperature drops below the above set level.

5. The overvoltage protection circuit starts its operationgt¥approx. 20 V.

6. Take into consideration the heat radiation design particularly whers\set high or when the load i<2

7. When the beep sound function is not used, open the beep sound input pin (pin 10) or connect it to pin 9 with
around 0.0JuF capacitor.

8. Connect only pin 9 (ground, signal source) to the signal GND of the amplifier in the previous stage. The
characteristics such as distortion, etc. will be improved.

6 Panasonic
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m Technical Information
[1] PpO T, curves of HZIP015-P-0745A
PoO T,
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[2] Application note
1. Standby function
1) The power can be turned on or off by

making pin 5 (standby terminal) high Table 1
or low. Terminal state Terminal voltage Power

2) The standby terminal has threshold Open oV Standbystate
voltage of approx. 2.1 V, however, it Low 0Viol0V Standbystate
has temperature dependency of
approx— 6 mVFC. The recommended High Higher than 3V Operating state

range of use is shown in table 1.
3) Theinternal circuit of standby terminal is as shown in figure 1. When the standby terminal is high, the current
approximately expressed by the following equation will flow into the circuit.

VSTB_2'7 V
Iste= 1ok [mA] Vv SVJ 5 10 kQ Protection | |Constant

STB RF circuit current source
Sub J

oV
7%3.5 K2=3.5kK2=3.5kK2=3.5k2

Figure 1

4) A power supply with no ripple component should be used for the control voltage of standby terminal .

Panasonic 7
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m Technical Information (continued)
[2] Application note (continued) 1
2. Oscillation countermeasures
1) In order to increase the oscillation allowance, connect a capacitorand
a resistor in series between each output terminal and GND as showi

in figure 2. 2.4 To spealkr
2) The use of polyester film capacitor having a little fluctuation with 13,15 _L
. . —=0.1pF
temperature and frequency is recommended as theF0chpacitor 0-1n
for oscillation prevention. 220
| 314

7

3. Input terminal Figure 2

1) The reference voltage of input terminal is 0 V. When the input signal has a reference voltage other than 0 V
potential, connect a coupling capacitor (of about sey#fpfor DC component cut in series with the input
terminal. Check the low-pass frequency characteristics to determine the capacitor value.

2) 10 kQ or less of signal source impedancgcBn reduce the output end noise voltage.

3) The output offset voltage fluctuates when the signal source impedgigetfanged. A care must be taken
when using the circuit by directly connecting the volume to the input terminal. In such a case, the use of
coupling capacitor is recommended.

4) If a high frequency signal from tuners enters the input terminal as noise, insert a capacitor of appguéx. 0.01
between the input terminal and input GND.

When a high frequency signal is inputted, malfunction in protective circuits may occur.

15pA} (15 “M@ feneene :

1pF s 2000 400Q s 3
o W AW b
Input signaﬂ‘ 4.71Q ‘
0.01uF 30 kQ Attenuator
T .
Figure 3
4. Ripple filter

1) In order to suppress the fluctuation of supply voltage, connect a capacitor of apppdxb88veen RF
terminal (pin12) and GND.

2) Relation between RR (Ripple Rejection Ratio) and a capacitor
The larger the capacitance of the ripple filter is, the better the ripple rejection becomes.

3) Relation between the rise time of circuit and a capacitor
The larger the capacitance of the ripple filter is, the longer the time from the power on (standby high) to the
sound release becomes.

4) The DC voltage of output terminal is approximately the middle point of the ripple filter terminal voltage.

5) The internal circuit of ripple filter terminal is as shown in figure 4 and the charge current is approx. 3 mA to
10 mA.

6) The muting circuit turns on when the ripple filter terminal ig-* 4 Vgg or less.
For that reason, abnormal sound due to waveform distortion at rising and falling of the circuit is not released.

8 Panasonic
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m Technical Information (continued)
[2] Application note (continued)
4. Ripple filter (continued)

Vee
30 kQ Constant Protection
current sourcg | circuit
12 Detection
¢ | circuit
33uF 200pA l 10 kQ
Quick dischage]
VReF circuit
§30 K0 10 kQ
To muting circuit
35K 351kQ
TIT
Figure 4
5. GND terminal

1) Be sure to short-circuit each GND terminal of

pin 3, 8, 9 and 14 at the outside of the IC in use] AN7195Z
2) For each GND terminal, the one-point earth,

referenced to the GND connection point of

electrolytic capacitor between the supply ter- 1 3| 8| 9 #

minal and GND, is most effective for reduc-

ing the distortion. Even in the worst case, m

ground pin 8, 9 of |nput_GND separately from & To GND of input

all the other GND terminals. Figure 5

3) Each GND terminal is not electrically short-circuited inside. Only pin 8 is connected with substrate.
4) Pin 9 is input signal GND. Connect only pin 9 with Pre-GND.

6. Cooling fin

1) The cooling fin is not connected with GND terminal by using Au wire. Only pin 8 is electrically connected
through substrate.

2) Always attach an outside heat sink to the cooling fin. The cooling fin must be fastened onto a chassis for use.
Otherwise, IC lead failure may occur.

3) Do not give the cooling fin any potential other than the GND potential. Otherwise, it may cause breakdown.

4) Connection of the cooling fin with GND can reduce the incoming noise hum. (It is unnecessary to connect
with GND in use, but connect with the power GND when the cooling fin is connected with GND)

7. Shock noise
1) STB on/off
No shock noise is released. However, the changeover switch of the standby terminal may make a slight
shock noise. In such a case, insert a capacitor of approx.P Bdtween the standby terminal and GND.
2) Mute on/off
No shock noise is released. Refer to the section on the mute function.

Panasonic 9
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m Technical Information (continued)
[2] Application note (continued)
8. Mute Function
1) The mute-on/off is possible by making pin 7 (the muting terminal) high or low.
2) The muting circuit is as shown in figure 6. The amplifier gain including attenuator block is given in the
following equation :
Iy

GV: |2

x 50

Original gain
From the above equation, the amplifier gain can be made as 0 time by seitiGgiA at muting.
3) The threshold voltage of\\tg is as follows :
Mute-off: approx. 1 V or less
Mute-on: approx. 3 V or more

Mute/on Input i ; (Output stage
oV : :
4.7 KQ 7 ; |
VmuTte : :
ov . E
Mute/of 10 UF 5 KO ‘

Attenuator block

E I: I, = approx.12QuA

I, = approx.12QuA

TIT TIT

Figure 6

4) Attack time and recovery time can be changed by the external CR of pin 7. For recommended circuits (In
figure 6 4.7 K©,10uF), the above mentioned times are as follows :
Attacktime : Approx. 30 ms
Recoventime : Approx. 40 ms
However, the control voltage of\),te is assumed to be 5 V. When it is not directly controlled by
microcomputer (5 V), (that is, 13.2 V separate power supply), it is necessary to change CR values because the
above times change.
5) When the attack time and recovery time are set at 20 ms or less, pay attention to the IC with larger output
offset because it may release the shock noise.

9. Voltage gain
The voltage gain is fixed at 34 dB and can not be changed by the addition of an external resistor.

10 Panasonic
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m Technical Information (continued)
[2] Application note (continued)
10. Beep sound input function
1) The application circuit using the beep sound input is shown in figure 7. Connect the beep signals from the
microcomputer to pin 10 via the capacitor C1 for DC cut and the resistor R1 for voltage gain adjustment.

2) The voltage gain of beep sound terminal is apprdX5 dB. With settings shown in the following drawing,
it is approx=19 dB (f=1 kHz).
3) The beep signal is outputted to output terminals, pin 2 and pin 15 only.

300Q
VRer=2.1V
" 2
Cl 47kQ 10 25 kQ
Beep input— —AN\,
0.022uF R1 25 kQ
G oYY v 150 yyy MW———P>
Yy 25 k300 300Q |;_[
1/J(*)C1+R1+ 72 VREF: 2.1V
Figure 7
11.Two IC use
Figure 8 shows the application circuit example when two ICs are used :
= 111
Pawver ;upply | gi < e
2 200pF ‘ ;EQ
°ZL
— ™ [13) ~ o 3 9 )
0.1pF | 0.1pF
Standbye -
2210 220=220
Mute o-\A— N o o o 8 o 3 — — OUt(FR)
22 pFi ]
. 0.1 l 0.1pF
AT pF i 01k H
4t IQ? 2.2 Q%Z 2Q
In(RR) —’H— TIT TIT = 1 1
= L1 - — Out(RL
IN(FR) o —H—’ g‘” o ut(RL)
In(RL) CJH ‘ ‘
1uF -
In(FL) o + — ™ n N~ [e)] [32] Lo
nFL) 1HMF - loaprloapF
S‘GND°? 2202220
0.022uF N S o @ G 9 3 = =
In(FL) —||_/\/\/\,__. ut(FL)
474Q ‘ ‘
10.1pF l 1uF
a7 kﬁﬁ% e 2.2 9%2.2 Q
TiT —
Figure 8 - -
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m Technical Information (continued)
[2] Application note (continued)
11. Two IC use (continued)
1) Supply terminal
Short-circuiting each other, insert an electrolytic capacitor of approx. gR010 the supply terminals.
However, if sufficient characteristics of the ripple rejection can not be obtained, use an even larger capacitor
or insert a 2 20QIF capacitor into each IC.
The best sound quality can be obtained by inserting a R@apacitor near the terminal of each IC.
2) Standby terminal (pin 5)
Even if the standby terminals are connected with each other, that does not result in an abnormal operation.
Connect with the microcomputer after connecting the standby pins with each other. At that time, the current
flowing into the standby terminal is twice as large as the current which is described in 1. Standby function.
3) Muting terminal (pin 7)
An abnormal operation does not occur even if the muting terminals are short-circuited with each other.
The muting time constant changes when two ICs connection is made. If the CR constants are set at twice
and 1/2 time respectively, the time constant value becomes as same as the value when one IC is used.
4) Beep sound input terminal (pin 10)
Even if the the beep sound input terminals are short-circuited each other, that does not result in an abnormal
operation.
However, if there is a temperature difference between ICs, there may be a fluctuation of the output offset.
In order to avoid such a phenomenon, connect the ICs with each other through a resi€¥r (47 k
5) Ripple filter terminal (pin 12)
Even if the ripple filter terminals are short-circuited each other, that does not result in an abnormal

operation.
However, if the standby of each IC is individually controlled, the short-circuiting is not allowed. Use the

circuit after connecting a capacitor (8B) to each IC.

6) If one IC is used as a combination of L or R of the front and the rear, the cross-talk between the L and R
increases. The circuit shown by figure 8 becomes thermally advantageous when there is a difference in the
output between the front and rear.

7) Arrangement of IC
The larger the distance between the two ICs is, the more advantageous the heat radiation design becomes.

m Application Circuit Example

o
— p
. . E .
> i
— g
Ch.1GND| 3 14| ch.2 GND
ch.ioutf) |4 13| ch.2 out o)
T T
il R
ch.ioutd) | o 15| ch.2 out §)
T T
% © | ca\ © L:\ ™| ] | %
o = = 2 o = =
= o © @ o= | 5
© 5
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