ICs for Audio Common Use Panasonic

AN7516SH

Audio signal processing IC for notebook PC

B Overview Unit: mm
AN7516SH has a speaker power amplifier, head- 14-(%‘?;&-10
phone power amplifier, line amplifier, electric vol- (5.45)
ume, 3-dimensional Spatializer and a bass boost 56 29
circuit for notebook PC. This IC adopts a small thin 1AARARAA AR AARRAARRRARRRARRE
package, enabling compact and high integrated set. O ! o =78 ; g
o Lt Sge
W Features SLLEEER AR L L EERRRRE EEEEE
e Possible speaker power is ! 2 g
1 Wx2-ch. :8Qoutputat Voc=5V § § (100
0.65 W x 2-ch.: 4 Q outputat Voc=3.3V _ ]
e A gain and frequency response of bass boost can [=]0.10 % JPE
be adjusted with external components (0.25) 0.50 0.20+0.05 o ﬂ[
e Each amplifiers has a standby and mute switch @%g“mg plane ' 0‘5:)2‘:)“;’08(’
e Pin compatible with AN7515SH that has no
Spatializer function, except for Spatializer pins HSOP056-P-0300
® Vc of speaker and headphone can be adjusted
separately
e Thin package (1.0 mm)
B Applications
e Notebook PC
e L.CD monitors with speaker for PC
B Block Diagram
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Note) Spatializer® and the device trademark of circle-in-square Q, are owned by Desper Products Inc..
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This product can be used with the consent of the Desper Products Inc..
Under the terms of the agreement between Matsushita Electronics and Desper Products Inc., no technical information on the
Spatializer, which is applied to this product, shall be provided.
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AN7516SH ICs for Audio Common Use

B Application Circuit Example

25V~
55V C19 1yF 29 . 28| C18 1uF o
Line out [R-ch.] o——] | <I_°,P G 11 o Line in [R-ch.]
30 27 | C17 1uk
37_ |} o Line in [L-ch.]
C20 1uF 31 26| J-1
Line out [L-ch.] o—— | <I-°/= @ °°— CI6 1YuF j3 .
) ] P Head phone in
vr2 | 32 25 [L-ch.]
Beep control (line) WIO K
o Mute (line) RS/\/S\})\/kQ 33 Line- 24
- CI5 1 uF .
mute J-4
7J7. C21 1 uF 3—| l_\I/R3 2 _,/’O - I +—— —oo—o H{e_z(lglﬁhone in
Beep control (HP) WIO %0)
o Mute (HP) Rﬁ,\;\;)\/m 35 HP- 2| Cl4 1HF R4 JIQ benin
[ 1r
A 2 uE Y Ny mute .
J
A SE R3 10kQ
&447 uF 37 5% 20 C=1=3
+ =
) o | g2 . Q== 56nF yR1 10kQ
To Pinl7 37— S | 1% L:)T": Spatializer effect
o VR4 \ Ve == adjuster variable
Electric volume 50‘kQ 39 W 18 UT':,. register
adjuster variable 1 uF
register C25 47 uF 40 — |—_' 17
ﬂ—ﬂ,— RF. 1 © Vee, (HP)
by (HP/li 41 f 16
_o_cStand y ( ine) 16 ] Vee, (HP)
- 42 s :—*H—k €9 100 uF
o Mute (SP) RS,\/S\;’\;‘Q 43 SP- i_k
A €26 1uF Y ) mute
7 Standby (SP) R0 |44 13 E Head Head
50 kQ phone lack phone out
7;7' R9 10kQ 45 [R-ch.]
27 1uF JH HWA
Bass boost VR6
adjuster variable 75 kQ 46
registor | Head
C28 0.1 pF phone out
Ny " 4 [L-ch.]
Bass
48 boost
C29 !
4.7 uF |
49 8
Nonpolar l R Speaker in [L-ch.]
VRS 10kQ | o 713 33uF RI 25KQ
*H /\/\/\/ Speaker in [R-ch.]
._o_cBass SW RI}\/\S/(\)/kQ 51 Bass 6 C2 (:.1 uF
1
A 30 1uF JH ] o boost . [
3 4
54 \ 3
Speaker out [L-ch.] n Speaker out [R-ch.]
(BTL out) 55 —® O 2 (BTL out)
56 1
Ve (SP) o o Ve, (SP)
o+
Cl 100 uF
25V~
55V
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ICs for Audio Common Use AN7516SH

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 Spatializer on/off
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 Capacitor 1 46 R2 for bass boost gain
19 Capacitor 2 47 Bass boost capacitor 2
20 Capacitor 3 48 Bass boost capacitor 3
21 Capacitor 4 49 Bass boost capacitor 4
22 Beep input 50 Bass boost limit control
23 Headphone R-ch. input 1 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 Headphone L-ch. input 2 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)
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AN7516SH ICs for Audio Common Use

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage *? Vee 5.75 \Y
Supply current Iec 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 Vee 3.0t05.5 v

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

Parameter Symbol Conditions Min | Typ | Max | Unit

Quiescent circuit current 1 Ity Current of Veeyespy » Veeasp) » — 7.5 13.1 mA
Veessp) =5 V/I(No load)

Quiescent circuit current 2 It Current of Veeyapy » Vecoapy =5 V/(Noload) | — 6.0 10.0 | mA

Standby current 1 Ist1 STB: On current of Veeysp) » Yecasp) » — 0.1 50 LA
Veassp =5V

Standby current 2 Ism STB: On current of Veeiupy » Vecompy =5V — 0.1 50 LA

Speaker amplifier (R = 8 Q)

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

R-ch. output voltage level *! Vspr | Vin=—10dBV, R . =8 Q 1.5 4.0 6.5 | dBV
Vecisp » Vecasey » Veessp =5V

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

distortion *! Vecisp » Vecasey » Veessp =5V

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

distortion *' Veciesey » Veeasey » Veessp =5V

L-ch. max. output level *! Vyaxs, | THD =10%, f =1 kHz 7.0 9.0 — dBV
Vecisp » Vecasey » Veessp =5V

R-ch. max. output level *! Vumaxsg | THD =10%, f=1kHz 7.0 9.0 — dBV
Vecisp » Vecasey » Veessp =5V

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

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

L-ch. output noise voltage *> | Vygr. R,=1kQ — -80 | =70 | dBV

VCCI(SP) ’ VCC2(SP) ’ VCC3(SP) =5V

Note) *1: DIN audio filter is used.
#2: A-curve filter is used.
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ICs for Audio Common Use AN7516SH
B 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 "2 | Vysr R, =1kQ — -80 | =70 | dBV
Vecispy » Veeasey » Veessp =5V

L-ch. output offset voltage Vors. | Rg=0Q -100 0 100 mV
Vecisp » Vecasey » Veossp =5V

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

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

L-ch. crosstalk *! CTigir | Vin=-10dBV,R; =8 Q 70 80 — dB
Vecisp » Vecasey » Veessp =5V

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

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

R-ch. mute attenuation *! Vyusk | Vin=—-10dBV, R =8 Q 70 80 — dB
Vecisp » Vecasey » Veossp =5V

Headphone amplifier (R, =32 Q)

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

R-ch. output voltage level *! | Vypr | Vin=—10dBV,R; =32 Q -84 | =5.0 | =25 | dBV
Vecimp) > Veormpm =5V

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

distortion *! Vecimp) » Vecompy =5V

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

distortion *! Veciwp) » Veoompy =5 V

L-ch. max. output level *! Vumanrs | THD =1%, Rp =10 kQ 0.0 — — dBV
Vecimp) » Veormpm =5V

R-ch. max. output level *! Vmanrs | THD = 1%, R =10 kQ 0.0 — — | dBV
Vecimp) > Vecompy =5 V

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

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

L-ch. output noise voltage *? | VL R, =1kQ — -90 | =80 | dBV
Vecimp) > Vecompy =5 V

R-ch. output noise voltage “? | Vyur R,=1kQ — -90 | -80 | dBV
Vecimp) » Veormm =5V

Channel balance CHBy | Viy=-10dBV,R; =32 Q -2 0 2 dB
Vecimp) » Veoomp =5V

Note) *1: DIN audio filter is used.
*2: A-curve filter is used.
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AN7516SH

ICs for Audio Common Use

B 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
Veeimpy » Vecampy =5V

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

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

R-ch. mute attenuation *' Vmurr | Vin=-10dBV,R; =32 Q 70 80 — dB
Veeimpy » Vecampy =5V

Volume

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

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

Middle channel balance Veug | Vin=-20dBV, Vg =1/2 Ve -2 0 2 dB
Vecimp) » Veormpm =5V

L-ch. volume attenuation *! | VOLy | Viy=—=10dBV, V;; =0V 70 80 — dB
Veeimpy » Vecampy =5V

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

Line amplifier

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

R-ch. output voltage level ! | Vir | Vin=-10dBV, R = 10 kQ -6.0 | 4.0 | =2.0 | dBV
Vecimp) » Veormpm =5V

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

distortion *! Veeimp » Vecomp =35 V

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

distortion *! Vecimp) » Vecompy =5V

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

R-ch. max. output level *! Vmarrs | THD =1%, Ry =10 kQ 0.0 — — dBV
Vecimp) » Veormpm =5V

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

R-ch. max. output level 1 *' | Vyarrs | THD = 1%, R; = 10 kQ -3.0 | — — dBV
Vecimpy » Vecompy =33V

L-ch. output noise voltage *> | Vyy1. R,=1kQ — | =100 | =90 | dBV
Vecimp) > Veoompm =5V

R-ch. output noise voltage ** | Vg R, =1kQ — | —-100 | -90 | dBV
Veeimpy » Vecompy =5V

Note) *1: DIN audio filter is used.

#2: A-curve filter is used.
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ICs for Audio Common Use AN7516SH

B 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
Veeimpy » Vecampy =5V

L-ch. crosstalk *! CTiir | Vin=-10dBV, Ry = 10 kQ 70 80 — dB
Vecimp) > Veormp =5V

R-ch. crosstalk *! CTiir | Vin=-10dBV, Ry =10 kQ 70 80 — dB
Veeimpy » Vecompy =5V

L-ch. mute attenuation *! Vmunr | Vin=-10dBV, R =10 kQ 70 80 — dB
Veeimpy » Vecampy =5V

R-ch. mute attenuation *' Vyunr | Vin=-10dBV, R, = 10 kQ 70 80 — dB
Vecimp) » Veormpm =5V

Spatializer

L-ch. total harmonic THDoni | Vin=—25dBV,f=1kHz — | 0.05 | 0.15 %

distortion in on mode *! Vecimp) » Vecompy =5V

R-ch. total harmonic THDonr | Vin=—-25dBV, f=1kHz — 1 0.05 | 0.15 %

distortion in on mode *! Vecimp) » Veoompy =5V

L-ch. output residual noise Nont. | Vin=0mV[rms], R, = 1 kQ — =75 | =65 | dBV

in on mode *? Vecimp) » Vecompy =5V

R-ch. output residual noise Nong | Vin=0mV[rms], R, =1 k€Q — =75 | =65 | dBV

in on mode *2 Veeimpy » Vecompy =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 — 55 v
Spatializer on SPon 2.0 — 5.5 v
Spatializer off SPogr GND | — 0.8 v
SP mute on SMUgy GND | — 0.8 v
SP mute off SMUor 2.0 — 5.5 v
SP standby on SSTon GND | — 0.8 v
SP standby off SSTor 2.0 — 55 v
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.
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AN7516SH

ICs for Audio Common Use

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

e 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 Rlspp | f;=1kHz, V,=-20dBV 30 40 — dB
(Speaker amplifier) *! Vecisey » Vecasey » Veessp =5V
R-ch. ripple rejection Rlgpr | f.=1kHz, V,=-20dBV 30 40 — dB
(Speaker amphfler) *1 VCC](SP) N Vccz(sp) N Vccs(sp) =5V
L-ch. ripple rejection Rlgpy | f.=1kHz, V,=-20dBV 30 40 — dB
(Headphone amplifier) *! Veeimp s Vecomp =35 V
R-ch. ripple rejection Rlgpr | f;=1kHz, V,=-20dBV 30 40 — dB
(Headphone amplifier) *! Veeimpy » Vecanpy =35 V
L-ch. ripple rejection Rl | f,=1kHz, V,=-20 dBV 30 40 — dB
(Line ampllfler) *1 VCCI(HP) N VCCZ(HP) =5V
R-ch. ripple rejection Rl | fi=1kHz, V,=-20dBV 30 40 — dB
(Line amplifier) *! Vecimpy s Veormry =5V
Note) *1: DIN audio filter is used.
B Terminal Equivalent Circuits
Pin No. Equivalent circuit Description Voltage
1 — VCCRSP: 5V
R-ch. speaker amplifier power
supply pin
2 SPORI: 23V
Vee . .
R-ch. speaker amplifier output pin 1
GND J—@
3 SPOR2: 23V
Vee . .
R-ch. speaker amplifier output pin 2
GND
4 — N.C. —
5 — GNDRSP: ov
Ground pin for the power of R-ch.
speaker amplifier
8 Panasonic



ICs for Audio Common Use AN7516SH
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage

6 BASSCI: 23V

Vee
% 20 kQ
GND
Vee
20 kQ
GND

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

7 Vee . SPINR: 23V
% Speaker amplifier R-ch. input pin
0.5 kQ
x 2kQ
GND —— 7;'
23V
8 Vee . SPINL: 23V
{ Speaker amplifier L-ch. input pin
0.5 kQ
9 RFSP: 49V

Speaker amplifier ripple filter pin
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AN7516SH ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
10 — VCCSSP: 5V
Speaker amplifier small signal power
supply pin
11 HPOL.: 2.15V
Vee @ . }
L-ch. headphone amplifier output pin
GND (13)
12 HPOR: 2,15V
Vee 19 . .
R-ch. headphone amplifier output pin
GND J—@
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 — SPLC1: Capacitor pin 1 1.4V
19 — SPLC2: Capacitor pin 2 14V
20 — SPLC3: Capacitor pin 3 14V
21 — SPLC4: Capacitor pin 4 1.4V
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ICs for Audio Common Use AN7516SH
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
22 BEEPIN: 1.0V
Vee . ,
Beep input pin
GND
23 HPINRI: 1.4V
Vee ‘ . .
* Headphone amplifier R-ch. input
pin 1
1kQ
20 kQ
1.4V
GND —— 7I7'
24 v _ HPINR2: 1.4V
e Headphone amplifier R-ch. input
* pin 2
1 kQ
20 kQ
1.4V
GND —— 7I7'
25 Vee . HPINLI1: 14V
* Headphone amplifier L-ch. input
pin 1
1 kQ
20 kQ
14V
GND —— 7;

Panasonic
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AN7516SH

ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
26 HPINL2: 14V
VCC ? g .
‘ Headphone amplifier L-ch. input
pin 2
1 kQ
1 20 kQ
14V
GND —— 7;
27 Vee LINEINL: 25V
Line amplifier L-ch. input pin
0.5 kQ 57
50 kQ
GND 1=
o
25V
28 LINEINR: 25V
Line amplifier R-ch. input pin
29 LINEOUTR: 25V
Line amplifier R-ch. output pin
30 — LINEGND: ov
Ground pin for line amplifier

12
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ICs for Audio Common Use AN7516SH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
31 LINEOUTL: 25V

Line amplifier L-ch. output pin

32 BEEPCL: 0.1V
— Ve Line amplifier beep output control
# pin
10 kQ 1 kQ
GND
33 LINEMU: —
@ 0 5,—.kQ v~ Line amplifier mute control pin
18 kQ
100 kQ
GND
34 BEEPCH: 0.1V
Vee ' Headphone amplifier beep output
# control pin
10 kQ 1kQ
GND
35 Vee MUTEHP: —
* Headphone amplifier mute control
pin
39V
e
5000 200 kQ
GND
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AN7516SH

ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
36 Vee SPONOFF: —
* Spatializer on/off pin
39V
e
1
@ 500 Q 200 kQ
]
GND
37 RFHP: 49V
Headphone amplifier ripple filter pin
38 GNDSSP: ov
Ground pin for the speaker amplifier
small signal
39 VOLC: —
Volume control pin
40 RFLINE: 49V

Line amplifier ripple filter pin

14
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ICs for Audio Common Use

AN7516SH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
41 50 - STAHPLI: —
@ 3 Headphone amplifier/line amplifier
standby pin
18 kQ
100 kQ
GND
42 — N.C. —
43 Vee MUTESP: —
* Speaker amplifier mute control pin
39V
e
[}
@ 500 Q 200 kQ
]
GND
44 0.5 kQ - STASP: —
@ 3 Speaker amplifier standby pin
18 kQ
100 kQ
GND
45, 46 BASSR1, BASSR2: 23V
Bass boost gain setting pins
0.5kQ
———(0)
47 BASSC2: 23V
Pin for the capacitor 2 connected to
the LPF output at the 2nd stage of
bass boost
Panasonic 15



AN7516SH

ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
48, 49 v BASSDI, BASSD2: 23V
e Al<‘ Bass boost capacitor connection pins
0.5kQ 1 kQ
— )
@ @ 1kQ
24 -
GND

50 BASSLIM: 0.1V
Bass boost limit level control pin

51 v BASSSW: —

cc ) )
* Bass boost on/off switch pin
39V
7
5000 200 kQ
GND

52 — GNDLSP: ov
Ground pin for the power of L-ch.
speaker amplifier

53 — N.C. —

54 SPOLLI: 23V

Vee (56 . .
L-ch. speaker amplifier output pin 2
GND (52)
16 Panasonic



ICs for Audio Common Use AN7516SH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage

55 SPOL2: 23V
Vee (6

L-ch. speaker amplifier output pin 1

D)
GND (52)

56 — VCCLSP: 5V
L-ch. speaker amplifier power
supply pin

W Application Notes
1. Pin descriptions
® Pin 1 (power supply for R-ch. speaker power use)
Please put a capacitor of about 100 pF 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 equivalent circuit is for bass boost.

R-ch. speaker input 520 kQ '
| To speaker

: 120 kQ ;
L-ch. speaker input _ @ power amplifier
] .

Amplifier

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 Go = VR6 +R9
V™ R9
It is necessary that VR6 = 10 k€2, R9 = 10 k€2 for amplifier gain of two times. However this bass boost signal is
mixed with the basis signal by speaker power amplifier on reverse phase, then if suitable value of VR6 is 75 k€.
The HPF is composed with R9 and C27, then if RO is 10 k€, suitable value of C27 is 1 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 4.7 UF (nonpolar), because input impeadance of speaker power
amplifier is 2 kQ.
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AN7516SH ICs for Audio Common Use

B Application Notes (continued)
1. Pin descriptions (continued)
® 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€2, because gain of
speaker power amplifier is 32 dB.
® Pin 9 (ripple filter of speaker amplifier)
Recommended value is 22 uF.
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 put an about 10 kQ register between pin 51 and GND.
® Pin 51 (bass boost on/off switch)
Suitable value of R11 is 50 k€ and suitable value of C30 is 1 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 50 kQ or more.
Swichting time depends on value of pin 9 capacitor.
If value of C5 is 22 UF, rise time is about 80 ms.
® Pin 43 (speaker mute control)
Suitable value of R8 is 50 k€2, suitable value of C26 is 1 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))
® Pin 11, pin 12 (L-ch., R-ch. headphone output)
In consideration 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 with Spatializer company.
If value of volume R is smaller, Spatializer effect is bigger.
A recommended value of VR1 + R3 is 20 kQ to 40 kQ.
Spatializer effect is adjustable with a value of volume.
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ICs for Audio Common Use AN7516SH

B Application Notes (continued)
1. Pin descriptions (continued)
® Pin 22 (beep input)
Suitable value of R4 is 33 k€2 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 kQ.
® Pin 28 (line amplifier R-ch. input)
Suitable value of C18 is 1 uF, because input impeadance of line amplifier is 50 kQ.
® Pin 29 (line amplifier R-ch. output)
Suitable value of C19is 1 uF.
® Pin 30 (GND (line amplifier))
® Pin 31 (line amplifier L-ch. output)
Suitable value of C20is 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 50 kQ and suitable value of C21 is 1 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 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 50 k€ and suitable value of C22 is 1 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 (Spatializer on/off switch)
Suitable value of R7 is 50 kQ and suitable value of C23 is 1 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 37 (ripple filter (headphone))
A recommended value is 47 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 kQ or more between headphone V¢ and headphone GND.
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AN7516SH ICs for Audio Common Use

B Application Notes (continued)
1. Pin descriptions (continued)
® Pin 40 (ripple filter (line amplifier))
A recommended value is 47 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 45, pin 46, pin 47, pin 48, pin 49 and pin 50.
Please connect pin 51 to GND.
2) Case of not using Spatializer
Please open pin 18, pin 19, pin 20, pin 21, pin 23 and pin 26.
Please connect pin 36 to GND.
3) Case of not using line amplifire
Please open pin 27, pin 28, pin 29, pin 31 and pin 32.
Please connect pin 33 to GND.
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AN7516SH

ICs for Audio Common Use

B Application Notes (continued)

2. Printed circuit board layout example for evaluation board
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AN7516SH

ICs for Audio Common Use

B Technical Data
Pp — T, curves of HSOP056-P-0300

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

P,—T,
Mounted on standard board
- (glass epoxy: 50 x 50 x t0.8 mm?) __|
Ripg.a) = 79.5°C/W
\N

N\
\
|\

Independent IC

0.500 - without a heat sink —
Ry = 144.9°C/W \ \

0.400 AN \
0.300 \\ \
0.200 N \
0.100 \
0.000

0 25 50 75 100

Ambient temperature T, (°C)

125
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ICs for Audio Common Use AN7516SH

B Technical Data (continued)
2. Main characteristics
1) SP amplifier
(1) Output power

L-ch. 8 Q L-ch.4Q
3 3
T,=27°C — 8Q 1% . —4Q 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
HPE: 400 Hz Ry =12 kQ
LPF: 30 kH. HPF: 400 Hz
S . LPF: 30 kHz
z 2 g 2
5 5
z z
g I X g s
] ’ =1 1
E‘ "// % -,
3 1 -7 ) 1 L7
T - /
-
””’ / ,”
- o
0.5 0.5 ///—
0 0
2 2.5 3 35 4 45 5 5.5 2 25 3 3.5 4
Vee (V) Vee (V)
R-ch. 8 Q R-ch. 4 Q
3 3
T,=27°C —38Q 1% ) —_ 40 1%
L-‘in. R-in—L-out, R-out -=8Q 10% TL\_: 27 C -— 40 10%
2.5 R,=12kQ 25 L-in, R-in—L-out, R-out
HPF: 400 Hz R, = 12kQ
LPF: 30 kHz HPF: 400 Hz
- _ LPF: 30 kHz
g 2 g 2
5 5
z
3 ’ =] 1
g‘ e & PR
o’ =
8 1 — S 7
-
f””
05 05 //,/
0 0
2 5.5 2 25 3 35 4
Vee (V)
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AN7516SH

ICs for Audio Common Use

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

Gain — Frequency

Output level — Input level

1 10000
6 000 VD5V
T,=27°C
15 L-in, R-in—L-out, R-out
R,=12kQ,R =8 Q
14 HPF: 400 Hz
A N = LPF: 30 kHz 11
£ 1000 Lf=1kHz il
13 =
2 >
g E
12 —
g 4
3 2 /
11 5
2 100
Vee=5V 3
cc =9
101 1 —270¢
L-in, R-in—L-out, R-out
9| R,=12kQ,R.=80Q
HPF: None, LPF: None
8 V|‘\,:‘(‘),‘3‘Y|Hrms]‘ N 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=5V
T,=27°C T,=27°C
L;inA R-in—L-out, R-out L-in, R-in—L-out, R-out
R,=12kQ R =8 Q .= 12kQ, R, =8Q 7
HPF: None, LPF: None I];{gll:: ?(()J(l)(ll—.[{z
Vin=0.3 V[rms] -3 z
n / 10 | f=1kHz
- / _ ]
g g /
1
a a
e e
E E l
/ 1 f
™ —‘/
Tt
0.1 0.1
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
24 Panasonic



ICs for Audio Common Use AN7516SH

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

Gain — Frequency Output level — Input level
14 10000
13
12 A
mER
2 AT
1 E 1000 /
_— 7
—~ 10 > 7
7/
g E 4
~ A
9 —
=1 [3)
K= 2 Vee=5V
o 8 = % T,=27°C
Vee=5V & 100 / L-in, R-in—
7} T,=27°C 3 ~ L-out, R-out
L-in, R-in—L-out, R-out 7 R, =600 Q
6 | R, =600 Q, R =10 kQ R, =10kQ
HPF: None HPF: 400 Hz
5 | LPF: None LPE: 30 kHz
Vin=0.23 V[rms] f=1kHz
4 PR PR 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 -
T,=27°C /
L-in, R-in—L-out, R-out A
R, =600 Q NAN
10l RL=10kQ (] 10 /
HPF: None :'
LPF: None l'
_ Vi = 0.23 V[rms] J =
S S
e S 1
1 /
a a
T £ = Vee=5V
= =
T,=27°C
/ L-in, R-in—
’/ L-out, R-out
0.1 0.1 R, =600 Q
~ R, =10kQ
= HPF: 400 Hz
LPF: 30 kHz
f=1kHz
001 001 L TR
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
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AN7516SH

ICs for Audio Common Use

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

Gain — Frequency

Output level — Input level

10000
8 Vee=5V,T,=27°C
L-in, R-in—>L-out, R-out
R, =600 Q, R =10 kQ
HPF: None, LPF: None
7 Vin=0.5 V[rms _ ye
=
£ 1000
A=)
~ >
g E
g O = 5
i L1 h 3 Vee=5V
© = 1 T,=27°C
3 v e
& 100 L-in, R-in—
03 L-out, R-out
5 R, =600 Q
R =10kQ
HPF: 400 Hz
LPF: 30 kHz
f=1kHz
4 10 R
0.01 0.1 1 10 100 10 100 1000 10000
Frequency (kHz) Input level (mV[rms])
THD — Frequency THD — Input level
100
100 =5V T,=27°C e e AR R Veosy
L-in, R-in—L-out, R-out T“ﬁ Eiﬂc
R, =600 Q, R =10 kQ Lii; Reinos
HPF: None, LPF: None ,M.I y
Vi = 0.5 V[rms] L-out, R-out
10 =R+ - 10 ER, =600 Q
f R, =10 kQ
HPF: 400 Hz
—_ —~ LPF: 30 kHz
S > f=1KkHz
1 1
a a
jan}
= 2
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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ICs for Audio Common Use AN7516SH

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

4) Volume
(1) Vee=33V,T,=27°C
Gain — Volume voltage THD — Volume voltage
0 10 Vee=33V,T,=27°C
Rg =600 Q, Ry = 10 kQ
-10 f=1kHZ
Vin = 160 mV([rms]
-20 ' HPF = 400 Hz, LPF = 30 kHz
-30 /
—~ —40 —~
2 / S
e -50 / % 0.1
<
O 60 / Vee=33V &=
T,=27°C
-70 1 Rg =600 Q
/ R, =10kQ 0.01
-80 { f=1kHZ
I Vin = 160 mV[rms]
90 HPF = 400 Hz
LPF = 30 kHz
-100 0.001
0 05 1 15 2 25 3 35 0o 05 1 15 2 25 3 35
Volume voltage (V) Volume voltage (V)
(2) Vee=5V,T,=27°C
Gain — Volume voltage THD — Volume voltage
1
0 0 Vee =5V, T, =27°C
10 R =600 Q, R, = 10 kQ
f=1kHZ
20 Vin =230 mV[rms]
e . HPF = 400 Hz, LPF = 30 kHz
v
-30 /
~  —40 -~ —
g / €
= @ 0.1
<
O 60 / Vee=5V =
i T,=27°C
-70 | Rg =600 Q
i R, = 10kQ 0.01
-80 f f=1kHz
, Vix =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

Gain (dB)

5) Bass boost

Volume voltage (V)

Gain — Frequency

Volume voltage (V)

2 Vee=5V,T,=27°C
23 L L-in, R-in—>L-out, R-out
22 Rg=14kQ, R =8Q
1 HPF: None
LPF: None
20 / Viy = 0.1 V[rms]
19 C,=0.1pF
18 Cys=0.1 uF
! T
Bass boost on
16
15 N ==
14 i =
3 pit Bass boost off
12
11
10
9 I
0.01 0.1 1 10 100

Frequency (kHz)
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AN7516SH ICs for Audio Common Use

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 T; 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.

28 Panasonic



Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this material and controlled under the
"Foreign Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative character-
istics and applied circuit examples of the products. It does not constitute the warranting of industrial
property, the granting of relative rights, or the granting of any license.

(3) The products described in this material are intended to be used for standard applications or gen-
eral electronic equipment (such as office equipment, communications equipment, measuring in-
struments 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 products 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 material are subject to change without
notice for reasons of modification and/or improvement. At the final stage of your design, purchas-
ing, 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 guaranteed values, in particular those of maxi-
mum rating, the range of operating power supply voltage and heat radiation characteristics. Other-
wise, we will not be liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, redundant design is recommended,
so that such equipment may not violate relevant laws or regulations because of the function of our
products.

(6) When using products for which dry packing is required, observe the conditions (including shelf life
and after-unpacking standby time) agreed upon when specification sheets are individually exchanged.

(7) No part of this material may be reprinted or reproduced by any means without written permission
from our company.

Please read the following notes before using the datasheets

A. These materials are intended as a reference to assist customers with the selection of Panasonic
semiconductor products best suited to their applications.
Due to modification or other reasons, any information contained in this material, such as available
product types, technical data, and so on, is subject to change without notice.
Customers are advised to contact our semiconductor sales office and obtain the latest information
before starting precise technical research and/or purchasing activities.

B. Panasonic is endeavoring to continually improve the quality and reliability of these materials but
there is always the possibility that further rectifications will be required in the future. Therefore,
Panasonic will not assume any liability for any damages arising from any errors etc. that may ap-
pear in this material.

C. These materials are solely intended for a customer's individual use.
Therefore, without the prior written approval of Panasonic, any other use such as reproducing,
selling, or distributing this material to a third party, via the Internet or in any other way, is prohibited.
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