ICs for Audio Common Use Panasonic

AN7195K

Dual 15 W BTL power IC for car audio

M Overview 11.3:03 Unit : mm
The AN7195K is an audio power IC developed for the - .
sound output of car audio (dual 15 W). y jjif -
It is incorporating various protection circuits to pro- e
tect the IC from destruction by GND-open short-circuit S| e — g
to GND and power supply surge which are the most im- % 5 % 77777 B jgj:;—a %
portant subjects of power IC protection, and the IC will & 8|S 4 S g &
. . . . . SN o
Eiiet:ly contribute to a high reliability design of equip . E
o . : : BT o =
It is also incorporating the industry's first excellent 1 =

3.5+0.2
|3:5+0.2

1.4550115

muting circuit, which is free from shock noise, so that a
shock noise design under the set transient condition can

(12.5)

—

1.240.1

be made easily when the muting circuit is used together R E] | T E i

with its standby function. <(1174.g3> 3 %
In addition, the AN7195K is pin compatible/with the &5

AN7190NK (dual 20 W), so that the identical pattern HZIP016-P0665A

design is allowed for high-class types asswell as popular

Note) The package of this'product.will be changed
to lead-free type (HZIPO16-P-0665D). See the

new package dimensions section later of this

types.

B Features

e Built-in various protection circuits\(realizing high bréak-
down voltage against destruction )
Power supply surge breakdown,voltage of 100 V or more
Ground -opendreakdown voltage of 14 V or more

¢ Builtfin standby function (free from shock noise at
standby on/off)

¢ Built-in muting function

datasheet.

Free from shocknoise at mute-on/off
Adaptingattenuator method so that abnormal sound-due
to waveform deformation is‘not generated
Attack time, recovery time of 50'ms or less

e Reduction in‘external components (parts-reduction-to
half compared with, the AN7176K)
It eliminates the need for NF and'BS eleetrolytic ca-
pacitors,
Muting function is unnecessary
Power supply choke coil is unnecessary

e Provided with beep sound input pin

¢ High sound quality design

e Pin compatible with the AN7190NK (dual 20 W)

B Applications
e Car audio

Publication date: December 2001 SDC00021BEB 1

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6137411/an7195k.html

AN7195K Panasonic

5
B Block Diagram =
()
g £
> ~
— S
3 14
Ch.1 GND |— Ref. — Ch.2 GND
4 + 13
Ch.1 Out (-) _I: 1 Bk :I> Ch.2 Out (=)
At Protection Cct. Att.
| : A
Ch.1 Out (+) - P L Atcon. 4 4 Ch.2 Out (+)
Att Att.
| 2 N | o~ < 2| el
= = = > Q 5 ! o
—% = = = = a ; 2
5 3 s 3 = = £
z A © Z < a
(@) Z
@)
B Pin Descriptions
Pin No. Description Pin No: Description
1 Power supply 9 Grounding: (iriput)
2 Ch.1 output(+) 10 Beep'sound input
3 Grounding (output chxl) 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 I5 Ch.2 output (+)
8 Grounding,(sub) 16 N.C.
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage *2 Ve 25 \Y
Peak supply voltage ** Vurge 80 \Y
Supply current Icc 9.0 A
Power dissipation *4 Pp 32.5 W
Operating ambient temperature *! Topr —30to +85 °C
Storage temperature *! Ty —55to +150 °C

Note) *1: All items are at T, = 25°C, except for the operating ambient temperature and storage temperature.
*2 1 Without signal
*3: Time=0.2s
#4: T,=85°C

2 SDC00021BEB
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Panasonic AN7195K
B Recommended Operating Range
Parameter Symbol Range Unit
Supply voltage Vee 8.0to 18.0 A%
B Electrical Characteristics at Voo =13.2V, f=1kHz, T, =25°C
Parameter Symbol Conditions Min | Typ | Max | Unit
Quiescent current Icq Vin=0mV,R; =4 Q — 120 | 250 mA
Standby current Is;t | Vin=0mV, R =4 Q — 1 10 LA
Output noise voltage *! Vno | Rg=47kQ, R =4 Q — |1 022 ), 0.5 |mV[rms]
Voltage gain 1 Gy Vin=20 mV, Rg=4 Q 38 40 42 dB
Total harmonic distortion 1 THD, | Vin=20 mV, R; =4'Q — 0:0790.4 %
Maximum output power 1 Poi THD =10%, Ry =4 Q 12 14 — w
Ripple rejection ratio *! RR Ry =4 Q/R,=4.7kQ, 60 70 — dB
Vi=1 V[rms], f,=1 kHz
Channel balance CB Vin=20mV, R =4Q — 0 1 dB
Cross-talk ™! CT, [ Vx=20mV,R;=4Q, 55 65 - dB
R, = 4.7kQ
Output offset voltage Vored| Rg=4.TKQ R =4Q <300 0 300 mV
Muting effect *! MT | Viy&E20mV, R =4 Q 70, 82 | — dB
Input impedance Z; Vin=2 0.3 Ve 22 30 35 kQ
Voltage gain 2 Gys | Vin=20mV,R. =2 Q 38 40 42 dB
Total harmoni¢ distortion 2 THD;, | Vin=20 mV, R{ =2°Q — 0.1 0.5 %
Maximum output'power 2 Py, ¢ THD=10%, Ri'=2Q 12 20 — w
Shock noise 2 Vg Ry =4 Q R, = 47:kQ -100 0 100 |mV[p-0]
Vgrp.=0n/off(50 Hz HPF-on
Total harmonic distertion 3 THD; |, Viy=10 mV, fiy =20 kHz — 1 0.10 | 05 %
R, =47KQ, R = o0

Note) *1: Measurement using a bandwidth 15 Hzto 30 kHz (12 dB/OCT) filter.

*2 : For Vgrg = on/off,£hange over the standby ‘terminal by the voltages of 0 V and 5 V at the time shown below.

Standby terminal voltage

5V

500 ms
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AN7195K Panasonic
B Terminal Equivalent Circuits
Pin No. Equivalent circuit Description DC Voltage
1 — Supply voltage pin 132V
Supply connection pin
2 Ch.1 output pin (+) 6.6V

— Pre-amp.
Drive circuit ° Ch.1 positive-phase-otitput pin
VREF = 66 V
O 15 kQ 300 Q
Wy M—
3 — GND (output) ov
Grounding pin for ch.1 output
4 Chdl output,pin () 6.6V
Pre-amp.
——————o
Ch:linverted-phase output pin
VREF = 66 V
3002
MW\N—
S Standby control pin —
10,kQ
Standby changeover pin
Threshold voltage approx. 2.1 V
900 Q
6 Ch.1 input pin 0mVtol0 mV
Approx. [Approx. . . . .
Ch.1 input signal applied pin
15 Al 15uA .
200 Q Input impedance 30 k€2
T
I\ I\
30 kQ
TIT TIT
4 SDC00021BEB
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Panasonic AN7195K
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description DC Voltage
7 Mute control pin —
5kQ ) Mute changeover pin
i Threshold voltage approx. 2.0 V
8 — GND (substrate) ov
Beingreonnected with substrate only
9 — GND (input) ov
Ground pin for input
10 3W 15 k@ Beep sound input pin 21V
o
VrRer=2.1V | 300Q LD/%‘@ Beep seund signal input pin
2/;/\14\6 Inpatimpedance 25 kQ
W
25 kQ
@
300°Q
VW >
Ve =219 300 Q 154k
REF = £ Ay
11 Ch:2.input pin 0mV tol0 mV
APPTOX. | Approx. Ch,2 input signal applied pin
200 Q Pual b Input impedance 30 kQ
4}\)/(3/\/ Q
I\ I\
30 kQ JT JT
12 Ripple filter pin 13.0V
> Ve
30 KO Output current 3 mA to 10 mA
Quick @ } 200 uA
discharge 20 kQ
circuit
SDC00021BEB 5
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AN7195K Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description DC Voltage
13 Ch.2 output pin (-) 6.6V
Pre-amp.
Drive circuit| — 4
Ch.2 inverted-phase output pin
VREF = 66 V
300 Q
VW—
14 — GND(output) ov
Grounding pin for ch.2 output
15 Ch:2 Output pin (+) 6.6 V
Pre-amp.
Drive circuit| — &
Ch.2 positive-phase,output pin
VRep=6.6V
©— 15kQ 300 Q
VW WWA—=2
16 — N.C. —

Non-connection

B 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 GNDrpotential.

3. Avoid short-circuit to V¢ and short-circuit to GND, and load short-circuit.
The temperature protection circuit will be actuated at T; = approx. 150°C, but it is automatically reset when the
chip temperature drops below the above set level.

5. The overvoltage protection circuit starts its operation at V¢ = approx. 20 V.
Take into consideration the heat radiation design particularly when Vc is set high or when the load is 2 Q.

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 0.01 UF capacitor.

6 SDCO00021BEB
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B Technical Information
[11] Pp— T, curves of HZIPO16-P-0665A

PD - Ta
65

2
6},5 Ry o= 2°C/W |
\ Ry = 42°CIW
55

50

Infinity heat sink

g 4?57 1°C/W heat sink \
- N
§ 35 N\ A
% 3133 2°C/W he‘dl sink \ \
3 3°C/W heat sink
) 25
é 20 heat sink N
5°C/W heat sin
171.2 l \i\ \\
10.4 |10°C/W heat sink
N
5 ['Without heat sink T k
3.0 -— S
% 25 50 75 00 125 150
Ambient temperature T, (°C)
[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 terminabhas threshold Open '\% Standby state
It f “2:.1 V. h it
VOIageo! X aty _ 4 Low OVtol.0V Standby state
has temperature dependency of - - -
apBbox. -46.mV/°C. The recommended High Higher than 3 V Operating state

range of\use issshown in tablesl.
3)2»The internal circyit of standby terminal is as.shewn infigure 1. When the standby terminal is high, the current

approximately expressed by the following equation will flow into the circuit.

Vgrp—2.7V
Isrg = W [mA] \ J_ 5 10 k€ Protection Constant

VSTB circuit current source

ov

Sub

"

3.5 kQ<=3.5 kQ<=3.5 kQ<=3.5 kQ

Figure 1

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

SDC00021BEB 7
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B Technical Information (continued)
[2] Application note (continued) 1

2. Oscillation countermeasures
1) In order to increase the oscillation allowance, connect a capacitor and

a resistor in series between each output terminal and GND as shown
in figure 2. 2.4 To speaker

2) The use of polyester film capacitor having a little fluctuation with 13,15 _L
. . =0.1 uF
temperature and frequency is recommended as the 0.1 UF capacitor "
for oscillation prevention. 220
3,14
3. Input terminal Figure 2

1) The reference voltage of input terminal is O V. When the input signal has a referencewoltage other than 0 V
potential, connect a coupling capacitor (of aboutseveral UF) for DC component<€ut in series with the input
terminal. Check the low-pass frequency characteristics to determine the capacitonvalue.

2) 10kQ or less of signal source impedancesR, can‘reduce the outputiénd noise veltage.

3) The output offset voltage fluctuates when the signal'source impedance R, is€hanged. A care mustbe taken
when using the circuit by directly connecting the volumesto the input terminal. In §ucha case;the use of
coupling capacitor is recomménded.

4) If a high frequency signal{from tuners enters the input terminal asnoise, insert a‘capacitoref approx. 0.01 uF
between the input terminaband input GND.

When a high frequéncy signal isdnputted, malfunction,in protective ciréuits may occur.

15 pA¢@15 uAi@

14IF 200 Q 400 Q

Input signal
0:0b uF

Attenuator

v

Figure 3
4. Ripple filter

1) In orderto,suppfess the fluctuation of supply voltage, connect a capacitor of approx. 33 uF between RF
terminal (pinl2) 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 is Vc — 4 Vgg or less.

For that reason, abnormal sound due to waveform distortion at rising and falling of the circuit is not released.

8 SDCO00021BEB
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Panasonic AN7195K
B Technical Information (continued)
[2] Application note (continued)
4. Ripple filter (continued)
Vee
30 kQ Constant Protection
current source circuit
12 Detection
circuit
33 uF 200 uA l 10 kQ
Quick discharge
VREF circuit
=30k 10 kQ2 A
To muting circuit
3.5 kQ<3:5 kQ
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. AN7195K
2) For each GND termindl, the one-point earth,
referenced to the/.GND\conneetion point of
electrolytie capacitor between the supply ter- ! 3 & el 14]

minal and GND, is‘most effective for reduc-
ing the'distortions Even in the worst case,
ground pin' 8, 9 of input GND/separately from
all the other GND terminals.

7T

To GND of input
Figure 5

3) ‘Bach GND terminal i§ 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 failuré‘may oceur.

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. 0.01 uF between the standby terminal and GND.

2) Mute on/off

No shock noise is released. Refer to the section on the mute function.

SDC00021BEB
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B 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 :

Original gain
From the above equation, the amplifier gain can be made as O time by sétting [} at 0 mA at muting.
3) The threshold voltage of Vyyrgis as follows :
Mute-off : approx. 1 V or less
Mute-on : approx. 3 V or more

Mute/on Input
5V
4.7 kQ 7
VMUTE o—MA—
oV
Mute/off 10z kQ

Attenuator block

E [ Iy = approx.120 A

I, = approx.120 A

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 kQ,10 UF), the above\meéntioned times are as follows :
Attacktime £ : Approx. 30'ms
Recoverytime : Approx,40 ms
However, the control-voltage of Vyytg 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 40 dB and can not be changed by the addition of an external resistor.

10 SDCO00021BEB
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Panasonic

AN7195K

B 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 approx. —4.5 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, pins 2 and 15 only.

300 Q

VREF= 21 V 34 dB
2
AV— :

Cl 47kQ |4 25kQ
Beep input o—] | AMNA
0.022 uF R1 25 kQ
G 150 s A
= X
Voo 25 k+300 300.Q
1/j0C1+R1+ ——— Vigp= 2.1V

(98]
K|
o
jos)

Figure 7
11. Two IC use
Figure 8 shows the application circuit example when two ICs areused :
— IS
—_ Out(RR
> 47kQ ! ( .
Power supply +
2200 uF
Bl 0.1 uF
Standby ©
2.2 KQ % %2
j o < S = — —
Muite o—;\é\/yF i B = — Out(FR)
u |
@ HFi 1 0. uFJ_O.l uF
*7 kgi 220Q<22Q
In(RR) O—H— T — 1L 1L
o LLL - — Out(RL)
IH(FR) o ]H—u §47 kQ _
In(RL) o—*H} ' ‘
1 uF
In(FL) o—f—— I L
1 uF 10.1uF_| 0.1 uF
S-GND 0?7
22Q<222Q
0.022 UF QW o] o =) 2 = = = Out(FL)
In(FL) o——| |—/\N\,—~ "
47 kQ . ‘
10.1 uFJ_O.l uF
4.7kQ
i e 2202220
7T —
Figure 8 - -
SDC00021BEB 11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6137411/an7195k.html

AN7195K Panasonic

B 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. 2 200 UF into the supply terminals.
However, if sufficient characteristics of the ripple rejection can not be obtained, use an even larger capacitor
or insert a 2 200 UF capacitor into each IC.
The best sound quality can be obtained by inserting a 2 200 UF capacitor 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 pinsswith €ach other. At that time, the current
flowing into the standby terminal is twice as large as the current which is'deseribed 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 eachiother, thatdoes not result in.an abnormal
operation.
However, if there is a temperature difference between ICs, there may be a fluctuation-of the odtput offset.
In order to avoid such a phenoménon, connect the ICs with'each other through a resistor (47°k2).
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 eontrolled, the short-circuiting is not allowed. Use the
circuit aftetr connecting a eapacitor (33 uF) toeach IC.
6) If one IC is used as a.combination of L. or Riof 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 betweentthe two ICs is,'the more advantageous the heat radiation design becomes.

S
W Application Gireuit,Example =
o g o
i 8 .g i
> &
— a
ch.1 GNBf| 3 14| ch2 GND
Ch.10ut (-) | 4 13| Ch.2 Out ()
T T
) a{
Ch.10ut () | 5 15| Ch.2 Out (+)
T na
©| 2| 0 al o] =] =] |
—~ =] R =
E a E gl e = oz
= 3 5 g = = )
Z. m Q %) O a
@ z
©
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Panasonic AN7195K

B New Package Dimensions (Unit: mm)
* HZIP016-P-0665D (Lead-free package)

(29.75) 03.60+0.10

28.00+0.30
20.00+0.20

(060) @(&\
1

= &L=

I+

(1.465)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)/The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)(The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

[1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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