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AN12944A

Panasonic

AN12944A

Monophonic audio power IC with built-in AGC
B Applications

® For the notebook personal computer

B Package
® 48-pin four direction flat package (HQFP-48 type)

M Type

® Silicon monolithic bipolar IC
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AN12944A

B Application Circuit Example (Block Diagram)
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AN12944A

Panasonic

B Pin Descriptions

Pin . o Pin . I
No. Pin name Description No. Pin name Description
1 MUTE 1 Activist the high Mute 1 25 FILT3 L Filter terminal 3 Lch
Activist the high Mute 2
2 MUTE 2 (With a chattering prevention 26 FILT2 L Filter terminal 2 Lch
function)
3 BIAS30 3 V bias output 27 FILT1 L Filter terminal 1 Lch
4 EVR VTL EVR control pin 28 EVROUT L | EVR Lch output
5 | SPINR SP amp. Rch input 29 | AMPI L The amplifier input for the gain
- - adjustment Lch
6 AMPO R Thg amplifier output for the gain 30 GND GND
- adjustment Rch
7 GND GND 31 AMPO L Th.e amplifier output for the gain
- adjustment Lch
8 | AMPLR The amplifier input for the gain |3, | gppy . SP amp. Lch input
- adjustment Rch -
9 EVROUT R EVR Rch output 33 DET C AGC demodulation pin
10 FILT1 R Filter terminal 1 Rch 34 AGC_MOD AGC ON/OFF SW & ON level control
11 FILT2 R Filter terminal 2 Rch 35 REG3V 3.0 V reg. output
12 FILT3 R Filter terminal 3 Rch 36 VREF_SP The VREFSP C terminal
13 FILT SW Filter ON/OFF control 37 GNDSP_L GND_SP Lch
14 STB_SW Standby ON/OFF control 38 OUT_LN2 SP amp. Lch output (-)
15 AUDIN L Rch input 39 OUT _LNI SP amp. Lch output (-)
16 | TC The timing condenser for Pri- 40 | OUT LP2 SP amp. Lch output (+)
charge
17 GND GND 41 OUT _LP1 SP amp. Lch output (+)
18 VREG C The VREG C terminal 42 VCCSP_L VCC_SP Lch
19 VCC VCC 43 VCCSP R VCC SP Rch
20 BEEP_IN Beep signal input 44 OUT RP1 SP amp. Rch output (+)
21 VREF _C The VREF C terminal 45 OUT_RP2 SP amp. Rch output (+)
22 AUDIN L Lch input 46 OUT _RNI1 SP amp. Rch output (-)
23 | BP ADJI Beep signal level adjustment 47 | OUT RN2 | SPamp. Rch output (-)
terminal 1
24 | BP_ADJ2 Beep signal level adjustment 48 | GNDSP R | GND SP Rch
- terminal 2 - -
SDF00040BEB 5



AN12944A Panasonic

B Absolute Maximum Ratings

A No. Parameter Symbol Rating Unit Note

1 Storage temperature Ty —55 to +150 °C *1
2 | Operating ambient temperature Topr —20to +75 °C *1
3 | Operating ambient atmospheric pressure |- 1.013 x10°+0.61 x 10° Pa

4 | Operating constant gravity Gopr 9810 m/S?

5 | Operating shock Sopr 4 900 m/S?

6 | Supply voltage vee >7 \Y% *2

VCC-SP 5.75
7 | Supply current Iec — A
8 | Power dissipation Py 355 mW *3

Note ) *1: Expect for the storage temperature and operating ambient temperature, all ratings are for Ta = 25°C.
*2: The range under absolute maximum ratings, power dissipation.
When using this IC, refer to the @ P, — T, diagram in the I Technical Data and use under the condition not exceeding the allowable value.

*3: Power dissipation shows the value of only package at Ta = 75°C.

M Operating Supply Voltage Range

Parameter Symbol Range Unit Note
vCC 4.00 to 5.50
Supply voltage range A%
VCC-SP 4.00 to 5.50 *

Note ) *: The range under absolute maximum ratings, power dissipation.

SDFO00040BEB 6



AN12944A Panasonic

B Electrical Characteristics at VCC =5.0 V, VCC-SP = 5.0V
Note) T, = 25°C+2°C unless otherwise specified.

B . Limits _ INo
N Parameter Symbol Conditions Unit
0. Min | Typ | Max te

Circuit current

VCC =5.00 V, Non-signal

MUTE = Off, STB = Off 98 | 140 1 18.2

1 | Circuit current 1A (VCC) IVCCA

o VCC =5.00 V, Non-signal
2 | Circuit current 2A (VCC-SP) IVCCSA MUTE = Off, STB = Off — 8.0 | 16.0

VCC =5.00 V, Non-signal

MUTE = On, STB = Off o1 | 1301 169

3 | Circuit current 1B (VCC) IVCCB

o VCC =5.00 V, Non-signal
4 | Circuit current 2B (VCC-SP) IVCCSB MUTE = On, STB = Off — 0.1 1.0

L VCC =5.00 V, Standby mode
5 | Circuit current 1C (VCC) IVCCC Non-signal, MUTE = On, STB = On — 1001 | 1.00 | pA

o VCC =5.00 V, Standby mode
6 | Circuit current 2C (VCC-SP) IVCCSC Non-signal, MUTE = On, STB = On — 20 50 UA

Supply for EVR

7 | Supply voltage for EVR V3 Voltage for pin 3 2.75 | 3.00 | 3.25 A"
Supply for AGC

8 | Supply voltage for AGC V35 Voltage for pin 35 2.80 | 2.95 | 3.10 v

Speaker amplifier input/output characteristic at EVR = max. (Pin 22, Pin 15 — Pin 38 to Pin 41, Pin 44 to Pin 47)
V4=30V,V13=5V

Speaker amplifier

1 audio output level L-ch.

VOSPL |Vin=-16.0dBV, 1kHz,RL=8 Q 30 | 40 | 50 | dBV

Speaker amplifier

12 audio output level R-ch. VOSPR | Vin=-16.0dBV, 1 kHz,RL=8 Q 3.0 4.0 5.0 dBV
13| audio output distortion L-ch. THSPL | D sy — o0s 050 | %
14| audio output distortion Rch. THSPR | " D 5 — 004 0s0| %
15 :ng f)il?;ll?lrllg;csz L-ch. VNSPL Eﬁ“fég‘;ff A curve filter — | =76 | 69 | 4BV
o Sk amnitr v Norsml I S g
17 rﬁlﬁﬁlﬁrﬁlﬁiﬁirelectric power L-ch. VMBSPL l\{/;jl =: 81 1ZQH,Z'EOTTHPII)DZS lt(l)lj%)AGC = Off 0.7 1.0 o W
18 friiiﬁirinéz{[i;‘iirelectric power R-ch. VMBSPR ;/El: SHZQH,Z‘[’OT’II“{I?D:S lt(l)l(,%)AGC = Off 0.7 1.0 o w
19| s wlk Rl > Lch. VETSPL | 1"~ 0 A curve il 08| |
20 Srakemltn o | w
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AN12944A

Panasonic

M Electrical Characteristics at VCC = 5.0 V, VCC-SP = 5.0V (continued)
Note) T, = 25°C+2°C unless otherwise specified.

B . Limits . No
N Parameter Symbol Conditions Unit
> Min | Typ | Max te
Speaker amplifier AGC characteristic at EVR = max. (Pin 22, Pin 15 — Pin 38 to Pin 41, Pin 44 to Pin 47)
V13=5V,V4=3V
Speaker amplifier Vin=-6.0 dBV, 1 kHz,RL=8 Q
1 AGC output level 1 VAGSPLL | \Ge = on, AGC level V34=20v | >2 | 62 | 72 | dBV
Speaker amplifier Vin=-6.0dBV, 1 kHz,RL=8 Q
% | AGC output level 1 VAGSPRL | \GC = On, AGC level V34=20v | 2 | 62 | 72 | dBV
Speaker amplifier Vin=0dBV, 1kHz,RL=8 Q
3| AGC output level 2 VAGSPL2 | \GC = 0n, AGC level V34=20v | > | &3 | 75 | dBY
Speaker amplifier Vin=0dBV, 1 kHz,RL=8 Q
3* | AGC output level 2 VAGSPR2 | AGC = 0n, AGC level V34=20v | >° | 63 | 75 | dBY
Speaker amplifier Vin=0dBV, 1 kHz,RL=8 Q o
%> | AGC output THD 2 TAGSPLZ |4 THD 5 th, AGC level V34=20v | — | ®1 03 %
Speaker amplifier Vin=0dBV, 1kHz,RL=8 Q o
7| AGC output THD 2 TAGSPR2 | THD 5 th, AGC level V34=20v | — | &1 | 05 | %
Speaker amplifier Vin=0dBV, 1kHz,RL=8 Q
*7 | AGC output level 3 VAGSPL3 | \GC = On, AGC level V34=10v | 02| 05 | 1.5 dBY
Speaker amplifier Vin=0dBV, 1 kHz,RL=8 Q
> | AGC output level 3 VAGSPR3 | AGC = 0n, AGC level Vaa=10v | ~03] 03 | 15 1 dBY
Speaker amplifier Vin=-6.0 dBV, 1 kHz, VCC =44V
41 Algc ¢ ‘ fl 611 VAGSPLI11 |[RL=8 Q, AGC =On, 45 | 59 | 70 | dBV
ouipHLieve AGC level V34=20V
Speak lifi Vin=-6.0 dBV, 1 kHz, VCC =44V
42 e | VAGSPRI1 |RL=8 Q, AGC = On, 45 | 59 | 70 | aBV
ouiprtieve AGC level V34=20V
Speaker amplifier Vin=0dBV, 1 kHz, VCC=44V
43 Apgé © ta fl e12 VAGSPL12 |[RL=8 Q, AGC = On, 45 | 59 | 70 | dBV
outprLieve AGC level V34=20V
Speak lifi Vin=0dBV, 1 kHz, VCC =44V
A el VAGSPRI2 |RL=8 Q, AGC = On, 45 | 59 | 70 | aBV
ouiprLieve AGC level V34=20V
Speaker amplifier Vin=0dBV, 1 kHz, VCC =44V
45 Apgéef Fl e13 VAGSPL13 |RL=8 Q, AGC = On, 05| 05 | 1.5 | dBV
outprLieve AGC level V34=1.0V
Speaker amplifier Vin=0dBV, 1 kHz, VCC=44V
46 | AGC o o 3 VAGSPRI3 |RL =8 Q, AGC = On, 05| 05 | 15 | dBV
ouprLeve AGC level V34=1.0V
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Panasonic

M Electrical Characteristics at VCC = 5.0 V, VCC-SP = 5.0V (continued)

Note) T, = 25°C+2°C unless otherwise specified.

B . Limits _ INo
No. Parameter Symbol Conditions Min | Typ | Max Unit te
Speaker amplifier EVR characteristic (Pin 22, Pin 15 — Pin 38 to Pin 41, Pin 44 to Pin 47) V13 =5V, V24 =5V

1 e e EXR TR
2 e et VORVIR [0S 0w s any
3| idio utput level L-ch VORVIL | ro oy | 80| 60| 40| aBv
S e voRvaR |0 I B o 6o a0 any
5 e vomvaL | RS A RETE S| e an
o ket | voevin Vi 0N RS
Speaker amplifier BEEP characteristic (Pin 20 — Pin 38 to Pin 41, Pin 44 to Pin 47) R23 = 22 kQ
N | vomsiL Y R A 12 s s Ve
e | vomesiR R 2 s s Ve
O L, | vomsa VpoReemne SN s e
e | vomesmr Yo R S 12 s s Ve
G e e | vomssaw YO Sane 0Nl 1K s s any
e | vomEsIR S OSNRLIM g || any
EVR out BEEP characteristic (Pin 20 — Pin 9, Pin 28) R24 = 47 kQ

67 | BEEP outputlevel 1 Lch, VOBEEIL | i oy Sarke | 009 | 011|013 | VEp)
e 1| VOREEIR T R SOV gy o 012 vips)
9| BEEP owput levl 2 Lch VOBEEZL | i S ke 009 | 011 013 | Vipp)
0| BEEP outputevel 2 Rech, VOBEEZR |y Sy Sk | 009 011 013 | Vip)
72| BEED outputfevel 3 Rech VOBEER | (0 er T |86 | 78 | aBv

SDFO00040BEB




AN12944A Panasonic

M Electrical Characteristics at VCC = 5.0 V, VCC-SP = 5.0V (continued)
Note) T, = 25°C+2°C unless otherwise specified.

B . Limits ) No
N Parameter Symbol Conditions Unit
0. Min | Typ | Max te

Voltage holding mode

Active mute 1
73 voltage holding mode ON VIH - 25| — | 50 A

Active mute 1
74 voltage holding mode OFF VIL — 00 | — | 10 \

Active mute 2
> voltage holding mode ON V2H - 25| — | 50 v

Active mute 2
76 voltage holding mode OFF VaL - 00 | — | 1.0 \Y

Filter ON/OFF SW
7 voltage holding mode OFF VI3H — 25 | — | 50 \

Filter ON/OFF SW

78 voltage holding mode ON VI3L o 0.0 o 1.0 v
79| voltage holding mode OFF vI7H - ol i
50| Joltage holding mode ON vITL - 00 | — o5 | ¥
51 vltage hoding mode ON vau - o | — 30| v
82 AGC ON/OFF SW V34L — 00 | 1.5 | 05 v

voltage holding mode OFF

SDFO00040BEB 10



AN12944A

Panasonic

B Control Pin Mode Table

Note) See parameters B No. 31 to B No. 46 in the B Electrical Characteristics for control voltage retention ranges.

Pin voltage
Pin No. Description Remarks
Low High
1 Active mute 1 Mute OFF Mute ON When a mute is ONed with
either the pin, it becomes
2 Active mute 2 Mute OFF Mute ON mute ON.
13 Filter ON/OFF Filter ON Filter OFF —
14 Standby ON/OFF STB ON STB OFF —
34 AGC ON/OFF AGC OFF AGC ON —
Pin voltage
Pin No. Description Remarks
Low < High
4 Electronic volume control terminal Low gain <> High gain —
34 AGC level variable terminal Low level <> High level —
Connected resistance
Pin No. Description Remarks
Low < High
23 BEEP volume control pin High level <> Low level —

SDFO00040BEB
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AN12944A

Panasonic

B Technical Data

® /O block circuit diagrams and pin function descriptions
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin | & - BIE PSR E 2% Pin | - BE B2
No. | Waveforn- Vol tage Internal circuit No. | Waveforn - Vol tage Internal circuit
70747 2F—H— o
HIlGH 77 ‘}7 1
Ea—bh1 5 AR 5
1 Speaker 32
1 amplifier entry
AVAVIERR
1l 1
{0 32 0C 2 25y VREF(2.25V) Eo—
at upen SO - - AFUVE -5 yA=#2 5kQ
— L
DC -V ﬁn?tiﬁs imiet{axnce;lw%k% l::eré)'rJe: AC -16dBV | Input impedance=about 25kQ
FEF4T VREG (4. 5V) M SRR VREG (4. 5V)
HIlGH o T rTHh
SEa—pk2 S 6
2 g
Feo b
BA L [ B8 41
[ 31
at Open | Ayt -5 ya=#5 0kQ DC 225V amm " yA=10QLIF
DC 4.5V Input impedance=about 50kQ AC -16dBV Qutput impedance=10Q or less
3V VREG (4. 5V) A AR Vreg (4. 5V)
BIAS T7o7TAR
8
‘°’ Ny :
29
L T L
. HAhdve -4 2A=10QLLF v AR/ -4 v2=500kQLLE
DC 3 UUV Uutpul;; impe/dam;eﬂ[]Q or less ﬁf@*ﬁt‘l’h snputp)u'l imped/ance=500kﬂ or more
B VREG (4. 5V)
K1 A , GND
Bl E >
4
4 17
ABDAvE -4 7A=#¥32 0 0kQ 30
DC 0.0V Input impedance=about 200kQ DC 0.0V
SDF00040BEB
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AN12944A

Panasonic

B Technical Data (continued)

® /O block circuit diagrams and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin | igH - B &R B Pin | R - BF RIER[E 28
No. | Waveforn - Vol tage Internal circuit NO. | Waveforn - Vol tage Internal circuit
EF VReG (4. 5V) 748 — VREG(4.5V)
RUDA ON/QOFF
9 7 AA T | 200k
Electronic 9
volume output 28
S\ N
80kQ
g
28 Ahfhgase l ‘J_ T
DC 2. 25V | wnqvk -5 va=10QUF at Open
AC -19.5dBV | Qutput impedance=10Q or less DC 1.5V
54— VREG (4. 5V) AR NA
10 i
STB ON/OFF
SW
AVAV, b
27 -
DC 2 25V l.. o oo g
AC 25, 0dBY | EHAAVE -5 yA=10QLLF OPEN AFHIE -4 yA=$180kQ
at peak point| Qutput impedance=10Q or less DC 0.0V Input impedance= about 80kQ
J 4 Y — VReG (4. 5V) ZBEAH VREG(4.5V)
Bz 2 Audio signal | 13 /22
1 1 15 input
146kQ
ﬁ 354kQ
& DC 2. 25V .'ﬁimt' 5 2=10QLF 22 1oc 2 257 AL 5 Tmtasons
AC -43. 5dBV | Output impedance=10Q or less AC -16. 0dBV Input impedance= about 50kQ
WV 74 )b&_ VRreG (4. 5V) 7° IJ}?_-/' m
ﬁﬁ‘zf' 3 943)0‘ VREG (4. 5Y) g
12 _‘ T AT
12 16
/\/\/ 30k Q] 25 16 _
)}fé :
25 L 1 l s ¢
DC 2. 25V o . DC 4.0V -
T -5 2a=500k QLLE -
‘Uii@?ﬁﬂb i)knutpﬂt impe;ance=500kﬁ or more
SDF00040BEB 13



AN12944A Panasonic

B Technical Data (continued)
® /O block circuit diagrams and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin | & - EF REBE % Pin | 3w - B BB E] B8
NO- Waveform - Vol tage Internal circuit NO Waveform * Vol tage Internal circuit
REGH Vee (5. 0V) BeepS 8 VREG (3V)
FBCHT ST gig
Ripple removal (Sptﬂjjﬁq) -
condenser
terminal for the
18 regulator 23 -
18 } =
— g
HAHI/E =4 22=$100Q
DC 225V DC 1.75V Quput impedance= about 100Q
I = VREG (3V)
vce Lol
REHTF | =
(EVRHEA | 7
A)
19| — 24| —— 2
s
HAhdvE -4 22A=8100Q
DC 5.0V DC 137V Quput impedance= about 100Q
BEEPA A VREG(4.5V) AGC DET VCC (5V)
Beep Input }
33
e ﬂﬂ 33
VReF(2.25V)
DC 255V | Ah4sE’ -9 22=#50kQ DC 0. 4V
Input impedance= about 50kQ
VREF VReG(4.5V) AGC ON > VCC (5Y)
Level
Variable
and
21 — 34 AGC 34
ON/OFF :i
AN -4 22=%80kQ AN -4 22=500k QLI E
DC 225V Input impedance= about 80kQ inputput impedance=500kQ or more
SDF00040BEB 14



AN12944A

Panasonic

M Technical Data (continued)

® /O block circuit diagrams and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin | ifz - B EN e Pin | %7 - B S
No. | waveform - Voltage Internal circuit NO. | Waveforn - Voitage Internal circuit
VCC (5V)
3. 0V ! GND_SP
BIAS 37
35
1 48
st -4 A=#100Q i
DC 3.0V ‘(E)tlz.u{]n{u/tt imyne/dzanfglggout 100Q DC 0.0V
Vee_SP (5. 0V)
VREF (SP) VCC_SP
42
36 36
124k Q
Azt -4 ya=#50kQ 43
DC 2 20V | {550 Simpedance="about 50kQ DC 5.0V
A2 E—H—| Ve SP (5. 0V) Eo—
sl
38 Speaker output 38/39
opposite
18kQ
39 |
46 M 7.0kQ 46/47
opposite
4 DC 2. 20V
. WAVt -4 A=1QLTF
AC 4dBV 0utnu/t impe';}ance=1Q or less /
2 E—H—| Vec §P (5. 0V)
h
40 Spe';klje.r.output 40/41
positive
41 1
44 M& 44745
positive
DC 2. 20V | whqvt -5 va=1QLLF
AC 4dBV |Output impedance=1Q or less

SDFO00040BEB
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AN12944A Panasonic

M Technical Data (continued)
® P, —T, diagram

3.000
2.510 Mounted on standard board (4 layers)
2.500 (Glass epoxy: 50 mm x 50 mm x 0.8 mm)
Heat spreader soldered
Rip(j-a) = 49.8°C/W
2.000
Mounted on standard board
(One side)
(Glass epoxy:
50 mm x 50 mm x 0.8 mm)
1.500 Heat spreader not soldered

1.348 Ripga)= 92.7°C/W

Power dissipation Py (W)

1.000 \

I

Independent IC without a heat sink
0592 Rin(j-a) = 211.1°C/W

0.500

\ ~
\
\

0 25 50 75 100 125 150

0.000

Ambient temperature T, (°C)

SDF00040BEB 16



AN12944A Panasonic

B Usage Notes

1. Avoid power line short and ground short of the terminal.

2. Especially, as pin 40, pin 41, pin 44 and pin 45 (SP output positive phase), pin 38, pin 39, pin 46 and pin 47 (SP output negative
phase), when turn on the power supply under the condition of power line short, ground short or load short, it doesn’t break because
of protection circuit operating.

But those pins can drive high current, so when those pins are shorted power line, ground or load, break may be caused by pulse
noise which exceeds power supply voltage or below ground voltage.

3. Break may be caused by mounting the IC at the 90°, 180°, 270° direction.
Please be sure to avoid mounting at the 90°, 180°, 270° derection.

SDF00040BEB 17



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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