ICs for Audio Common Use

Panasonic

AN7515SH

Audio signal processing IC for notebook PC

H Overview

AN7515SH has a speaker power amplifier, head-
phone power amplifier, line amplifier, electrical
volume and bass boost developed for notebook PC.
This IC adopts a small thin package enabled com-
pact and high integrated set.

W Features

e Possible speaker power is
1 W x 2-ch. 8 Qoutputat Vec =5V
0.65 W x 2-ch. 4Q outputat Vec=3.3V

e A gain and frequency response of bass boost can
be adjusted with external components

e Each amplifiers has a standby and mute switch

¢ Pin compatible with AN7516SH with Spatializer
function except for Spatializer pins

® V¢ of speaker and headphone can be adjusted
separately

e Thin package (1.0 mm)

B Applications
e Notebook PC

B Block Diagram
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AN7515SH

ICs for Audio Common Use

B Application Circuit Example
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ICs for Audio Common Use

AN7515SH

B Pin Descriptions

Pin No. Description Pin No. Description
1 Power supply (R-ch. speaker power use) 29 Line amplifier R-ch. output
2 R-ch. speaker output 1 30 GND (Line small signal use)
3 R-ch. speaker output 2 31 Line amplifier L-ch. output
4 N.C. 32 Beep control (Line)
5 GND (R-ch. SP power use) 33 Line mute control
6 Bass boost capacitor 1 34 Beep control (HP)
7 Speaker R-ch. input 35 HP mute control
8 Speaker L-ch. input 36 GND
9 Ripple filter (SP) 37 Ripple filter 1 (HP)
10 Power supply (Speaker small signal use) 38 GND (SP small signal use)
11 L-ch. headphone output 39 Volume control
12 R-ch. headphone output 40 Ripple filter 2 (HP)
13 GND (HP power use) 41 Standby (HP/Line)
14 GND (HP small signal use) 42 N.C.
15 N.C. 43 SP mute control
16 Power supply (HP power use) 44 Standby (SP)
17 Power supply (HP small signal use) 45 R1 for bass boost gain
18 N.C. 46 R2 for bass boost gain
19 N.C. 47 Bass boost capacitor 2
20 N.C. 48 Bass boost capacitor 3
21 N.C. 49 Bass boost capacitor 4
22 Beep input 50 Bass boost limit control
23 N.C. 51 Bass boost control
24 Headphone R-ch. input 2 52 GND (L-ch. SP power use)
25 Headphone L-ch. input 1 53 N.C.
26 N.C. 54 L-ch. speaker output 2
27 Line amplifier L-ch. input 55 L-ch. speaker output 1
28 Line amplifier R-ch. input 56 Power supply (L-ch. speaker power use)
Panasonic 3



AN7515SH ICs for Audio Common Use

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage *2 Vee 5.75 \Y
Supply current Icc 1200 mA
Power dissipation *3 Pp 0.628 W
Operating ambient temperature *! Topr —25 to +75 °C
Storage temperature *! Ty —55 to +150 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.
*2: Without signal
#3: T, = 75°C, mounted on standard board.

B Recommended Operating Range

Parameter Symbol Range Unit

Supply voltage Vce 3.0t05.5 \"

B Electrical Characteristics at T, = 25°C, f =1 kHz

Parameter Symbol Conditions Min | Typ | Max | Unit

Quiescent circuit current 1 Ity Current of Vcyspy » Vecasp) » — 75 | 13.1 | mA
Veessp) =5 V/(No load)

Quiescent circuit current 2 It Current of Veeymp) » Vecompy =5 VI(Noload) | — 6.0 10.0 | mA

Standby current 1 Ist1 STB: On Current of Veeyesp) » Yecase) » — 0.1 50 LA
Veaysp =5V

Standby current 2 Ism STB: On Current of Veeimpy » Veooup =5V | — 0.1 50 LA

Speaker amplifier (R, =8 Q)

L-ch. output voltage level *! Vspr Vin=—-10dBV,R; =8 Q 1.5 4.0 6.5 dBV
Veciesey » Veeasey » Veessp =5V

R-ch. output voltage level ! | Vgpr | Viy=—10dBV,R; =8 Q 1.5 4.0 6.5 | dBV
Veeisp) s Veeasp) s Veesspy =5 V

L-ch. total harmonic THgy | Vin=-10dBV,R; =8 Q — 0.2 0.5 %

distortion *! Veeisp) s Veeasp) s Veesspy =5 V

R-ch. total harmonic THsg | Vin=—-10dBV, R =8 Q — 0.2 0.5 %

distortion *! Vecisey » Veeasey » Veessp =5V

L-ch. max. output level *! Vyaxse | THD =10%, =1 kHz 7.0 9.0 — dBV
Veeisp) s Veeasp) s Veesspy =5 V

R-ch. max. output level *! Vyaxsg | THD =10%, f =1 kHz 7.0 9.0 — dBV
Veeisp) s Veeasp) s Veesspy =5 V

L-ch. max. output level 1 *! | Vyjaxsi.| THD =10%, Ry, =4 Q, f =1 kHz 2.0 4.0 — dBV
Vecisey » Veeasey » Veessp =33V

R-ch. max. output level 1 ' | Vyjaxsir| THD = 10%, Ry =4 Q, f = 1 kHz 2.0 4.0 — dBV
Veeisp) s Veeasp) s Veesspy =33 V

L-ch. output noise voltage *> | Vygr. R, =1kQ — -80 | =70 | dBV
Veeisp) s Veeasp) s Veesspy =5 V

Note) *1. DIN audio filter is used.

#2. A-curve filter is used.
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ICs for Audio Common Use AN7515SH

W Electrical Characteristics at T, = 25°C, f = 1 kHz (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Speaker amplifier (continued) (R, =8 Q)

R-ch. output noise voltage ** | Vysg | Ry=1kQ — | =80 | =70 | dBV
Vecisey » Veeasey » Veessp =5V

L-ch. output offset voltage Vors | Rg=0Q -100 0 100 mV
Veeisp) s Veeasp) s Veesspy =5 V

R-ch. output offset voltage Vorsr | Rg=0Q -100 0 100 mV
Vecisey » Veeasey » Veessp =5V

Channel balance CHBg | Viy=-10dBV,R; =8 Q -1 0 1 dB
Vecisey » Veeasey » Veessp =5V

L-ch. crosstalk *! CTisir | Vin=-10dBV,R =8 Q 70 80 — dB
Veeisp) s Veeasp) s Veesspy =5 V

R-ch. crosstalk *! CTisr, | Vin=—-10dBV,R; =8 Q 70 80 — dB
Vecisey » Veeasey » Veessp =5V

L-ch. mute attenuation *! Vmust, | Vin=—10dBV, R =8 Q 70 80 | — dB
Vecisey » Veeasey » Veessp =5V

R-ch. mute attenuation *! Vmusk | Vin=-10dBV, R =8 Q 70 80 | — | dB

VCCI(SP) ’ VCCZ(SP) ’ VCC3(SP) =5V

Headphone amplifier (R, =32 Q)

L-ch. output voltage level *! Vurr | Vin=-10dBV, R =32 Q -84 | -5.0 | 2.5 | dBV
Vecimp) » Vecompy =5V

R-ch. output voltage level *! | Vypr | Vin=—10dBV,R; =32 Q -84 | =5.0 | =2.5 | dBV
Vecimp) s Veompy =5V

L-ch. total harmonic THy | Vour=0dBV, Ry =10 kQ — | 003 | 0.1 %

distortion *! Vecimp) » Vecompy =5 V

R-ch. total harmonic THyr | Vour=0dBV, Ry =10kQ — 1003 | 0.1 %

distortion *! Vecimp) s Veormpy =5V

L-ch. max. output level *! Vamanrs | THD = 1%, Ry = 10 kQ 0.0 — — dBV
Vecimp) s Veormpy =5V

R-ch. max. output level *! Vmanrs | THD = 1%, Ry, = 10 kQ 00 | — | — | dBV
Veciwp) » Vecamr) =5 V

L-ch. max. output level 1 *! | Vyjaps | THD = 1%, R; = 10 kQ -3.0 | — — dBV
Vecimp) s Vecompy =33 V

R-ch. max. output level 1 ' | Vyjaprs | THD = 1%, R; = 10 kQ -3.0 | — — dBV
Vecimp) s Vecompy =33 V

L-ch. output noise voltage *> | VL R, =1kQ — | =90 | =80 | dBV
Veciwp) s Vecomr) =5 V

R-ch. output noise voltage ** | Vyur R, =1kQ — -90 | -80 | dBV
Vecimp) s Veormpy =5V

Channel balance CHBy | Viw=-10dBV,R; =32 Q -2 0 2 dB

VCCl(HP) ’ VCCZ(HP) =5V

Note) *1. DIN audio filter is used.
*2. A-curve filter is used.
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AN7515SH

ICs for Audio Common Use

W Electrical Characteristics at T, = 25°C, f = 1 kHz (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Headphone amplifier (continued) (Ry =32 Q)

L-ch. crosstalk *! CTimir | Vin=-10dBV, R =32 Q 70 80 — dB
Vecimpy » Vecompy =5V

R-ch. crosstalk *! CTigre | Vin=—-10dBV, R =32 Q 70 80 — dB
Vecimp) s Veormpy =5V

L-ch. mute attenuation *! Vymunn | Vin=-10dBV, R =32 Q 70 80 | — dB
Vecimp) » Veeompy =5V

R-ch. mute attenuation *! Vmunr | Vin=—-10dBV,R; =32 Q 70 80 | — dB
Vecimpy » Vecompy =5V

Volume

L-ch. middle voltage gain *! | VOL; | Viy=-20dBV, V= 1/2 V¢ -37 |-345| =32 | dBV
Vecimpy » Vecompy =5V

R-ch. middle voltage gain *' | VOLg | Viy=-20dBV, V= 1/2 V¢ -37 |-345| =32 | dBV
Vecimpy » Vecompy =5V

Middle channel balance Veup | Vin=-20dBV, Vg =1/2 Ve -2 0 2 dB
Vecimp) s Veompy =5V

L-ch. volume attenuation *! | VOLy | Vin=-10dBV, V=0V 70 80 | — dB
Vecimpy » Vecompy =5V

R-ch. volume attenuation *! | VOLyg | Vin=-10dBV, V=0V 70 80 | — dB
Vecimp) » Vecompy =5V

Line amplifier

L-ch. output voltage level *! Vu | Vin=-10dBV, R, =10 kQ -6.0 | 4.0 | 2.0 | dBV
Vecimpy » Vecompy =5V

R-ch. output voltage level ! | Vg | Vin=-10dBV, Ry = 10 kQ -6.0 | 4.0 | -2.0 | dBV
Vecimp) s Veompy =5V

L-ch. total harmonic THyp | Vin=-10dBV, Ry =10 kQ — 1 0.01 | 0.03 %

distortion *! Vecimp) s Veormpy =5 V

R-ch. total harmonic THig | Vin=—-10dBV, R =10kQ — | 0.01 | 0.03 %

distortion *! Vecimp) » Vecompy =5 V

L-ch. max. output level *! Vumarrs | THD =1%, Ry =10 kQ 0.0 — — dBV
Vecimp) s Veormpy =5V

R-ch. max. output level *! Vyarrs | THD =1%, Rp =10 kQ 0.0 — — dBV
Vecimp) s Veormpy =5V

L-ch. max. output level 1 *! | Vyjarrs | THD = 1%, Ry, = 10 kQ 30| — | — | dBV
Veeimpy » Vecompy =33 V

R-ch. max. output level 1 ' | Vyyarrs | THD = 1%, R; = 10 kQ -3.0 | — — dBV
Vecimp) s Vecompy =33 V

L-ch. output noise voltage *> | Vy1. R, =1kQ — | =100 | =90 | dBV
Vecimp) s Veormpy =5V

R-ch. output noise voltage ** | Vyir R, =1kQ — | =100 | -90 | dBV
Vecimp » Veeompy =5V

Note) *1. DIN audio filter is used.

#2. A-curve filter is used.
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ICs for Audio Common Use AN7515SH

W Electrical Characteristics at T, = 25°C, f = 1 kHz (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Line amplifier (continued)

Channel balance CHB; | Viy=-10dBV, R; =10 kQ -1 0 1 dB
Vecimpy » Vecompy =5V

L-ch. crosstalk *! CTiur | Vin=-10dBV, Ry =10 kQ 70 80 — dB
Vecimp) s Veormpy =5V

R-ch. crosstalk *! CTiirL | Vin=-10dBV, Ry =10 kQ 70 80 — dB
Vecimp) » Veeompy =5V

L-ch. mute attenuation *! Vyunn, | Vin=-10dBV, Ry =10 kQ 70 80 — dB
Vecimpy » Vecompy =5V

R-ch. mute attenuation *! Vymuar | Vin=-10dBV, Ry =10 kQ 70 80 — dB

VCCl(HP) ’ VCCZ(HP) =5V

Switching level

HP mute on HMUgy GND | — 0.8 v
HP mute off HMUgg 2.0 — 5.5 v
HP standby on HSTon GND | — 0.8 v
HP standby off HSTor 2.0 — 5.5 v
SP mute on SMUgy GND | — 0.8 \"
SP mute off SMUqg 2.0 — 5.5 A%
SP standby on SSTon GND | — 0.8 v
SP standby off SSTor 2.0 — 5.5 A%
Bass boost off BASor GND | — 0.8 v
Bass boost on BASon 2.0 — 5.5 v
Note) *1. DIN audio filter is used.
*2. A-curve filter is used.
 Design reference data
Note) The characteristics listed below are theoretical values based on the IC design and are not guaranteed.
Parameter Symbol Conditions Min | Typ | Max | Unit

L-ch. ripple rejection Rlgpr, | f,=1kHz, V,=-20dBV 30 40 — dB
(Speaker amplifier) Veeisp) s Veeasp) s Veesspy =5 V

R-ch. ripple rejection Rlgpr | f.=1kHz, V,=-20dBV 30 40 — dB
(Speaker amplifier) Vecisey » Veeasey » Veessp =5V

L-ch. ripple rejection Rlyp. | fr=1kHz, V,=-20dBV 30 40 — dB
(Headphone amplifier) Veciwpy » Veoompy =5V

R-ch. ripple rejection Rlgpr | f;=1kHz, V,=-20dBV 30 40 — dB
(Headphone amplifier) Veciwpy » Yecompy =35V

L-ch. ripple rejection Rl | f,=1kHz, V,=-20dBV 30 40 — dB
(Line amplifier) Veciwpy » Veoompy =5V

R-ch. ripple rejection RJr | f;=1kHz, V,=-20dBV 30 40 — dB
(Line amplifier) Veeiwp) » Veoomp =5V
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AN7515SH ICs for Audio Common Use

B Terminal Equivalent Circuits

Pin No. Equivalent circuit Description Voltage
1 VCCRSP: 5V
R-ch. speaker amplifier power
supply pin
2 SPORI: 23V

R-ch. speaker amplifier output pin 1

R-ch. speaker amplifier output pin 2

3 C SPOR2: 23V

GND
4 N.C. —
5 GNDRSP: ov
Ground pin for the power of R-ch.
speaker amplifier
6 Vee BASSC1: 23V

Pin for the capacitor 1 connected to
the LPF output at the 1st stage of bass
boost

20 kQ

0.5 kQ

GND

PH—
)
S

Vee —+——

{ 20 kQ

GND
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ICs for Audio Common Use AN7515SH
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
7 Vee . SPINR: 23V
% * Speaker amplifier R-ch. input pin
0.5kQ
1 2kQ
A
GND —— 717'
23V
8 Vee . SPINL: 23V
% * Speaker amplifier L-ch. input pin
0.5kQ
x 2kQ
GND —— 717'
23V
9 RFSP: 49V
Speaker amplifier ripple filter pin
10 — VCCSSP: 5V
Speaker amplifier small signal power
supply pin
11 HPOL: 215V
Vee 19 . .
L-ch. headphone amplifier output pin
GND 13)
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AN7515SH ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage

12 HPOR: 215V
Vee @

R-ch. headphone amplifier output pin

GND 13)

13 — GNDPHP: ov
Ground pin for the power of head-
phone amplifier

14 — GNDSHP: ov

Ground pin for the headphone ampli-
fier small signal

15 — N.C. —
16 — VCCPHP: 5V
Headphone amplifier power supply
pin
17 — VCCSHP: 5V
Headphone amplifier small signal
power supply pin
18 — N.C. —
19 — N.C. —
20 — N.C. —
21 — N.C. —
22 BEEPIN: 1.0V

Beep input pin
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ICs for Audio Common Use AN7515SH
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
24 Vee ’ HPINR2: 14V
% Headphone amplifier R-ch. input
pin 2
1kQ
20 kQ
1.4V
GND —— 717'
25 Vee ’ HPINLI1: 14V
% Headphone amplifier L-ch. input
pin 1
1kQ
_ 20 kQ
1.4V
GND —— 7;
26 — N.C. —
27 v LINEINL: 25V
cc
Line amplifier L-ch. input pin
0.5 kQ
50 kQ *
GND —1—
e
25V
28 LINEINR: 25V
Line amplifier R-ch. input pin
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AN7515SH

ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
29 LINEOUTR: 25V
Line amplifier R-ch. output pin
30 — LINEGND: ov
Ground pin for line amplifier
31 LINEOUTL: 25V
Line amplifier L-ch. output pin
32 Vee BEEPCL: 0.1V
Line amplifier beep output control
* pin
10 kQ 1kQ
GND
33 LINEMU: —
0.?_1|<Q - v _ - _
33 - Line amplifier mute control pin
18 kQ
100 kQ
GND y

12 Panasonic



ICs for Audio Common Use AN7515SH
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
34 Vee BEEPCH: 0.1V
Headphone amplifier beep output
control pin
10 kQ []
GND
35 v MUTEHP: —
cc o
* Headphone amplifier mute control
pin
39V
e
500 kQ 200 kQ
GND
36 — GND —
37 RFHP: 49V
Headphone amplifier ripple filter pin
38 — GNDSSP: ov
Ground pin for the speaker amplifier
small signal
39 VOLC: —
Vee .
* Volume control pin
115kQ 0.5kQ
] ]
GND
Panasonic 13



AN7515SH ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
40 Vee - RFLINE: 49V
Line amplifier ripple filter pin
GND
41 STAHPLI: —
SkQ - v — .
41 - Headphone amplifier/line amplifier
standby pin
18 kQ
100 kQ
GND — ¢
42 — N.C. —
43 Vee MUTESP: —
* Speaker amplifier mute control pin
39V
e
@) 0010 200 kQ
]
GND ¢ ¢
44 STASP: —
0.5'_|kQ - - N .
44 - Speaker amplifier standby pin
18 kQ
100 kQ
GND — ¢
45, 46 BASSR1, BASSR2: 23V

Bass boost gain setting pins

0.5 kQ

14

Panasonic



ICs for Audio Common Use AN7515SH
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
47 v BASSC2: 23V
cc Pin for the capacitor 2 connected to
the LPF output at the 2nd stage of
bass boost
GND
48, 49 Vee BASSDI, BASSD2: 23V
Bass boost capacitor connection pins
50 BASSLIM: 0.1V
Bass boost limit level control pin
51 Vee BASSSW: —
* Bass boost on/off switch pin
39V
7
500 kQ 200 kQ
GND
52 — GNDLSP: ov
Ground pin for the power of L-ch.
speaker amplifier
Panasonic 15



AN7515SH ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
53 — N.C. —
54 v SPOLI: 23V

cc

L-ch. speaker amplifier output pin 2

® @ ®® @@

GND
55 SPOL2: 23V
Vee " .
L-ch. speaker amplifier output pin 1
GND
56 — VCCLSP: 5V
L-ch. speaker amplifier power
supply pin

B Applicaon Notes
1. Pin descriptions
® Pin 1 (power supply for R-ch. speaker power use)
Please put a capacitor of about 100 uF between pin 1 and pin 5.
® Pin 2, pin 3 (R-ch. speaker output) (BTL out)
® Pin4 (N.C.)
® Pin 5 (GND for R-ch. speaker power use)
® Pin 6, pin 45, pin 46, pin 47, pin 48, pin 49 (bass boost)
Following equivalence circuit is for bass boost.

To speaker
power amplifier

Amplifier
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ICs for Audio Common Use AN7515SH

B Application Notes (continued)
1. Pin descriptions (continued)
® Pin 6, pin 45, pin 46, pin 47, pin 48, pin 49 (bass boost) (continued)
1) Pin6
This pin makes first LPF together with internal registors.
When a value of C2 is 0.1 UF, cutoff frequency is 160 Hz.
2) Pin 45, pin 46
This gain is VR6 + R9
Gv=""R9
It is necessary that VR6 = 3.9 kQ, R9 = 1 kQ for amplifier gain of five times.
The HPF is composed with R9 and C27, then if R9 is 1 kQ, suitable value of C27 is 3.3 uF.
3) Pin47
This pin makes second LPF together with internal registors.
When a value of C28 is 0.1 uF, peak gain frequency is 160 Hz.
4) Pin 48, pin 49
This purpose is DC cut. Suitable value of C29 is 10 UF, because input impeadance of speaker power amplifier
is 2 kQ.

® Pin 7, pin 8 (L-ch., R-ch. speaker input)
Suitable value of C3, C4 is 3.3 uF, because input impeadance of speaker power amplifier is 2 k€.
Supposing that max output level of headphone is 1 V[rms], suitable value of R1, R2 is 25 k€, because gain of
speaker power amplifier is 32 dB.
® Pin 9 (ripple filter of speaker amplifier)
Recommended value is 22 pF.
If capacitor value is bigger, rise time at standby is longer.
If capacitor value is smaller, rise time at stanby is shorter, but there are possibilities of pop sound occurrence and
deterioration of power supply ripple rejection, cross talk and THD.
® Pin 10 (power supply (speaker small signal use))
Please put a capacitor of 33 UF between GND (pin 38) and pin 10.
® Pin 50 (bass boost limit control)
Please connect to GND.
® Pin 51 (bass boost on/off switch)
Suitable value of R11 is 75 k€ and suitable value of C30 is 0.68 UF.
Rise time is about 20 ms.
If value of R and C is smaller, switching time is shorter but there is a possibility of pop sound occurrence.
® Pin 56 (power supply (L-ch. speaker power use))
Please put an about 100 UF capacitor between pin 56 and pin 52.
® Pin 55, pin 54 (L-ch. speaker output) (BTL out)
® Pin 53 (N.C.)
® Pin 52 (GND (L-ch. speaker power use))
® Pin 44 (standby (speaker))
Suitable value of R10 is 10 kQ or more.
Swichting time depends on value of pin 9 capacitor.
If value of CS5 is 22 UF, rise time is about 80 ms.
® Pin 43 (speaker mute control)
Suitable value of R8 is 75 k€, suitable value of C26 is 0.68 UF.
Rise time is about 20 ms.
If value of R and C is smaller, switching time is shorter, but there is a possibility of pop sound occurrence.
® Pin 38 (GND (speaker small signal use))

Panasonic 17



AN7515SH ICs for Audio Common Use

B Application Notes (continued)
1. Pin descriptions (continued)
® Pin 11, pin 12 (L-ch., R-ch. headphone output)
In considerration of headphone load, suitable value of C7, C8 is 220 uF.
® Pin 13 (GND (headphone power use))
® Pin 14 (GND (headphone small signal use))
® Pin 15 (N.C))
Pin 15 connects to IC's heat sink.
® Pin 16 (power supply (headphone power use))
Please put an about 100 UF capacitor between pin 13 and pin 14.
® Pin 17 (power supply (headphone small signal use))
Please put an about 33 UF capacitor between pin 13 and pin 14.
® Pin 18, pin 19, pin 20, pin 21 (spatializer block)
Please put a value of application circuit.
Do not change a value of C11, C12, C13, because of a contract to spatializer company.
If value of volume R is smaller, spatializer effect is bigger.
A recommended value of VR1 + R3 is 20 k€ to 40 kQ.
Spatializer effect is adjustable with a value of volume.
® Pin 22 (beep input)
Suitable value of R4 is 100 kQ and suitable value of C14 is 1 uF.
® Pin 23 (R-ch. headphone spatializer input)
Suitable value of C15 is 1 UF, because input impeadance of headphone power amplifier is 20 k€.
If you insert a registor in series, you can adjust a same output level between spatializer on mode and spatializer
off mode.
® Pin 24 (R-ch. headphone spatializer off mode input)
Suitable value of C15 is 1 UF, because input impeadance of headphone power amplifier is 20 k€.
® Pin 25 (L-ch. headphone spatializer off mode input)
Suitable value of C16 is 1 uF, because input impeadance of headphone power amplifier is 20 k€.
® Pin 26 (L-ch. headphone spatializer input)
Suitable value of C16 is 1 uF, because input impeadance of headphone power amplifier is 20 k€.
If you insert a register in series, you can adjust the output level so as to be the same between spatializer on mode
and spatializer off mode.
¢ Pin 27 (line amplifier L-ch. input)
Suitable value of C17 is 1 UF, because input impeadance of line amplifier is 50 k€.
® Pin 28 (line amplifier R-ch. input)
Suitable value of C18 is 1 UF, because input impeadance of line amplifier is 50 k.
® Pin 29 (line amplifier R-ch. output)
Suitable value of C19 is 1 uF.
® Pin 30 (GND (line amplifier))
¢ Pin 31 (line amplifier L-ch. output)
Suitable value of C201is 1 uF.
® Pin 32 (beep control (line amplifier))
A value of VR2 is bigger, output level is smaller.
® Pin 33 (line amplifier mute control)
Suitable value of RS is 75 kQ and suitable value of C21 is 0.68 UF.
Rise time is about 20 ms.
If value of R and C is smaller, switching time is shorter but there is a possibility of pop sound occurrence.
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ICs for Audio Common Use AN7515SH

B Application Notes (continued)
1. Pin descriptions (continued)
® Pin 34 (beep control (headphone amplifier))
A value of VR3 is bigger, output level is smaller.
® Pin 35 (headphone amplifier mute control)
Suitable value of R6 is 75 kQ and suitable value of C22 is 0.68 UF.
Rise time is about 20 ms.
If value of R and C is smaller, switching time is shorter but there is a possibility of pop sound occurrence.
® Pin 36
Please conect to GND.
¢ Pin 37 (ripple filter (headphone))
A recommended value is 10 UF.
If capacitor value is bigger, rise time at standby is longer.
If capacitor value is smaller, rise time at standby is shorter, but there are possibilities of pop sound occurrence
and deteriorations of power supply ripple rejection and cross talk and THD.
® Pin 39 (volume control)
Please put a variable volume of 50 k€2 or more between headphone V¢ and headphone GND.
® Pin 40 (ripple filter (line amplifier))
A recommended value is 22 UF.
If capacitor value is bigger, rise time at standby is longer.
If capacitor value is smaller, rise time at standby is shorter, but there are possibilities of pop sound occurrence
and deteriorations of power supply ripple rejection and cross talk and THD.
® Pin 41 (standby (line amplifire, headphone amplifier))
Swichting time depends on value of pin 37 and pin 40 capacitors.
® Pin42 (N.C.)
Pin 42 connects to IC's heat sink (fin).
1) Case of not using bass boost
Please open pin 6, pin 47, pin 48, pin 49 and pin 50.
Please connect pin 50 and pin 51 to GND.
Please short pin 45 and pin 46.
2) Case of not using line amplifire
Please open pin 27, pin 28, pin 29 and pin 31.
Please connect pin 32 and pin 33 to GND.
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ICs for Audio Common Use

AN7515SH

B Application Notes (continued)

2. Printed circuit board layout example for evaluation board
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ICs for Audio Common Use

AN7515SH

H Technical Information
Pp — T, curves of HSOP056-P-0300A

1.

Power dissipation P, (W)

1.400
1.300
1.257
1.200
1.100
1.000
0.900
0.800
0.700
0.690
0.600

0.500

PD - Ta
AN
Mounted on standard board
| (glass epoxy: 50 x 50 x t0.8 mm?) __|
Rusa) = 79.5°C/W
\N

N\
\
|\

Independent IC \ \
I without a heat sink —

Rug(j = 144.9°C/W \ \

0.400 AN \
0.300 \\ \
0.200 < \
0.100 \
0.000
0 25 50 75 100 125

Ambient temperature T, (°C)
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AN7515SH ICs for Audio Common Use

B Technical Information (continued)
2. Main characteristics
1) SP amplifier
(1) Output power
L-ch.8Q L-ch.4 Q

T,=27°C —8Q 1% ) —10 1%

L-in, R-in—L-out, R-out =-=8Q 10% T“.= 27 C == 4Q 10%

25 R, =12kQ 25| L-in, R-in—L-out, R-out
. o= n

HPF: 400 Hz R, = 12kQ

HPF: 400 Hz
LPF: 30 kHz LPF: 30 kHz

Output power (W)
&

Output power (W)
&

0.5 0.5

2 2.5 3 3.5 4 4.5 5 5.5 2
Vee (V)

35 4

R-ch. 8 Q R-ch. 4 Q

T,=27°C —38Q 1% —_—40 1%

L-in, R-in—L-out, R-out == 8Q 10% T.=27°C == 4Q 10%

25 R, = 12kQ 25| L-in, R-in—>L-out, R-out
" e . =

HPF: 400 Hz E{i)]_:lfg(?ﬂ

LPF: 30 kHz : z

LPF: 30 kHz

Output power (W)
Output power (W)

0.5

0.5 ras
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ICs for Audio Common Use

AN7515SH

B Technical Information (continued)
2. Main characteristics (continued)

1) SP amplifier (continued)
(2) Vee=5V,T,=27°C

Gain — Frequency

Output level — Input level

16 10000
— Lour ¥C(' ;75°E/ — Lour
-- R a= -- R
15 ouT L-in, R-in—L-out, R-out| ot
L R,=25kQ, R =8Q
14 Al =1 iGN HPF: 400 Hz
B = LPF: 30 kHz L
7 £ 1000 (f=1kHz
13 =]
2 >
g £
12 —
g o
3
] 2
11 =
2 100
S
Vee=5V s}
10 1 Z27°C
L-in, R-in—L-out, R-out
9| R,=25kQ,R =80
HPF: None, LPF: None
3 iz (‘)}‘ Vfpms] 10
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
THD — Frequency THD — Input level
10 100
Vee=5V Vee= ch — Lour
T,=27°C T“A: 27_C == Rour
L-in, R-in—L-out, R-out L-in, R-in—L-out, R-out
R,=25KQ,R; =8 Q R, =25k, R, =8 Q
HPF: None, LPF: None HPF: 400 Hz
Vin=0.3 Vrms] LPF: 30 kHz
10 | f=1kHz
7 1
—~ 4 —~ [
S 4 S I‘
) N2
a a
= T
E E /
1 }
I
N T ——
i B DN
- L(JUT
== Rour
OA 1 bl 0 1
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
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AN7515SH

ICs for Audio Common Use

B Technical Information (continued)
2. Main characteristics (continued)
2) HP amplifier
(1) Vee=5V,T,=27°C

Gain — Frequency

Output level — Input level

10000
14 - LOU'I - LOU'I'
13 ~~ Roy == Rour
12
a —_ AT~
1 £ 1000
k=
~ 10 >
g E
9 s
8 5 Vee=5V
© 8 = T,=27°C
Vee=5V & 100 L-in, R-in—
7} T,=27°C 5 L-out, R-out
L-in, R-in—L-out, R-out R, =600 Q
6 [ R,=600Q, R, =10kQ R, =10kQ
HPF: None HPF: 400 Hz
5 t LPF: None LPF: 30 kHz
Vin=0.23 V[rms] f=1kHz
gl 10 —
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
THD — Frequency THD — Input level
100 100
Vee=5V — Lour ," — Lour
T,=27°C —= Rour / == Rour
L-in, R-in—L-out, R-out il
R, =600 Q il
10 LR =10 kQ ks 10
HPF: None 7 :
LPF: None II,. ll
— Vin=0.23 V[rms] {: —
g €
a 1 S a 1
= / & ! Vee=5V
1 T,=27°C
/ I L-in, R-in—
/ L-out, R-out
0.1 7 0.1 R, = 600 Q
= = = Ry =10kQ
- HPF: 400 Hz
LPF: 30 kHz
f=1kHz
0.01 0.01 Rk,
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
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ICs for Audio Common Use AN7515SH

B Technical Information (continued)
2. Main characteristics (continued)
3) Line amplifier
(1) Vee=5V,T,=27°C

Gain — Frequency Output level — Input level
8 . 10000
Vee=5V, T,=27°C — Lour — Lour
L-in, R-in—L-out, R-out —— Ry —— Roy
R, =600 Q, R, = 10kQ oo out
HPF: None, LPF: None
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=2
£ 1000
=
~
>
g E
6 —
=} =TT [3)
k| LT h 3 Vee=5V
o AR el = T,=27°C
& 100 L-in, R-in—
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5 R, =600 Q
R, =10kQ
HPF: 400 Hz
LPF: 30 kHz
f=1kHz
4 10
0.01 0.1 1 10 10 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
THD — Frequency THD — Input level
100 100
Vee=5V,T,=27°C — Lour Vee =5V — Lour
L-in, R-in—L-out, R-out S : “, o -— R
Rour T,=27°C ouT
R, =600 Q, R, = 10kQ L Riines
HPF: None, LPF: None L—ou1 Rout /
1o LY =05 Vims 10 ER, = 600 Q
i R =10kQ
HPF: 400 Hz I
—_ - LPF: 30 kHz
S S f=1kHz
1
1
a a
e e g
£ £
0.1 | 0.1
7
{
g
0.01 0.01
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
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AN7515SH ICs for Audio Common Use

B Technical Information (continued)
2. Main characteristics (continued)

4) Volume
(1) Vee=33V,T,=27°C
Gain — Volume voltage THD — Volume voltage
o N 0N =5avr.oac -
- ROLT Rg =600 Q, R, =10 kQ —— Rour
-10 our f=1KkHZ
Vin = 160 mV[rms]
-20 | |LHPF = 400 Hz, LPF =30 kHz
-30
a2 =
= -50 / = 0.1 =
= > / a
= / E
O 60 Vec=33V S——
T,=27°C
-70 i Rg =600 Q
i R.=10kQ 0.01
-80 i f=1KHZ
[ Vin = 160 mV[rms]
-90 HPF = 400 Hz
LPF = 30 kHz
-100 0.001
0 0.5 1 15 2 25 3 35 0 05 1 15 2 25 3 35
Volume voltage (V) Volume voltage (V)
(2) Vec=5V,T,=27°C
Gain — Volume voltage THD — Volume voltage
0 10 - —
— Lour Vee=5V. T,=27°C — — Lour
ol —— R R =600 Q, R, = 10kQ — - Reu
out f=1kHZ
0 Vin =230 mV[rms]
| |_HPF = 400 Hz, LPF =30 kHz
-30
~ 40 —_
a2 8 SNy
- 50 A =
'z / jas} =
O 60 / Vee=5V = — =
/ T,=27°C
-70 f Rg =600 Q
i R, =10kQ 0.01
-80 i f=1KkHz
‘ Vin =230 mV[rms]
-90 J HPF = 400 Hz
LPF =30 kHz
-100 0.001
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Volume voltage (V) Volume voltage (V)

5) Bass boost
Gain — Frequency

2 Vee=5V,T,=27°C
23 L-in, R-in—L-out, R-out
2 Rg=14kQ,R . =8Q
o1 \ HPF: None
LPF: None
20 / Vi = 0.1 V[rms]
19 C,=0.1uF
18 Cpg=0.1 uF
g T
~ Bass boost on
.g 16
<
O s oS
BN N~ LT~~~
14 T
13 , Bass boost off
12
11
10
0 I
0.01 0.1 1 10 100

Frequency (kHz)
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ICs for Audio Common Use AN7515SH

B Usage Notes
1. 1) Make sure that the IC is free of otput-V ¢ short, output-GND short and load short.
2) The thermal protection circuit operates at a Tj of approximately 150°C. The thermal protection circuit is reset
automatically when the temperature drops.
3) Beep in pin should not be down more than — 0.3 V.
4) The IC should not be inserted in reverse.

2. The IC has the possibility of break-down as follows.
1) Reverse connection of the V¢ and GND.
2) The power supply connection to output-pins (pin 55, pin 54, pin 2 and pin 3), when V¢ and GND are opened.
3) Output-GND short, when GND pin is opened.
4) Output pins (pin 55, pin 54, pin 2 and pin 3) short to GND.
5) Output pins (pin 55, pin 54, pin 2 and pin 3) short to V¢ .
6) Short between outputs.

7) Reverse insertion.
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