Ordering number: EN2713A

Monolithic LinearIC

LA7953

Audio Controller for TV Use

Overview Package Dimensions
The LA7953 Audio Controller is a single-chip, wunit:mm
linear IC featuring a built-in expansion circuit. The  3061-DIP305

device also features a 4-input l-output audio
switch, an acoustic mute, a LINE-OUT output, and 1LA7953]
audio control functions for volume, balance, bass % 1%

and treble on-chip. %&}

Excellent audio reproduction can be obtained using
the right channel expansion circuit.
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The LAT953 operates on a single 12V power supply U v
. . . . : D000 UdOooU0 ooy
and is available in 30-pin plastic DIPs. ! 72 5 F
. 0.2%

Functions V R %

: One-chip audio controller and audio switch ‘ ¥
facilitate design U ; B

- Audio controller for volume, balance, bass and Sl
treble 0.95 0.48 178 SANYOQ: DIP30S

+ 4-input/1-output audio switch

+ On-chip expansion circuit ensures excellent sound
reproduction

+ LINE-OUT output

- Acoustic mute

Specifications

Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Vccmax 14 \Y
Input applied Voltage 1 V1,3,5,7,9,1 1r1315MAax Vcc =14V 12 Vv
Input applied voltage 2 V3. 14:16:30 MAX Ve =14V i4 A
Input applied voltage 3 Va max, Vg max Vee =14V 14 \'
Mute input applied voitage Vg max Vee =14V 14 Vv
Expansion input applied voltage Vyz max Ve =14V 14 v
LINE-OUT output current l47:29 Max 5 mA
Maximum output current l23:25 Max 5 mA
Expansion autput current l;g max 5 mA
Tone control input applied voltage Vg Max, Vagmax V=14V 14 Vv
Bass filter applied voltage V33 max, Vag max Vee=14V 14 \
Treble filter applied voltage V31 Max, Vaz max Vee =14V 14 v
Expansion filter applied voltage Vg max V=14V 12 v
Allowable power dissipation Pd max Tas65°C 1100 mw
Operating temperature Topr —20to +65 °C
Storage temperature Tstg —55t0 + 150 °C
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LA7953

Operating Conditions at Ta =25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Ve 12 v
Operating voltage range Vec Op 10.5t0 13.2 v

‘Operating Characteristics at Ta =25°C, Vee=12V
Parameter Symbol Conditions Test | min typ max Unit
Circuit
[Audio SW]
Input bias voltage V957 1 4.4 3.3 6.2 v
V9,11133015

LINE-QUT output bias voltage Vi7,28 $4,55=H 1 2.1 3.0 39 v

LINE-OUT output . Vs Differential voltage when 1 =100 0| +100 mv

DC offset voltage LINE-QUT output is switched.

Control threshold voltage VauVeu 2 .0

Control threshold voltage Va.VeL 2 1.5 A

LINE-OUT voltage gain Gy Vi =500mVvrms, f=1kHz 2 -1 0 +1 dB

LINE-QUT distortion ratio THD, Vin = 500mvrms, f = 100Hz,1kHz, 2 0.05 0.2 %
L.P.F.=80kHz

LINE-OUT noise Vi Rg =600Q,15kHz band 2 10 30| uvrms

Mute input threshold voltage VerH 2 3.0 v

Mute input threshold voltage Van 1.5 v

Inputimpedance Z113:5:7050 1 47 68 89 kQ

Z11135

LINE-QUT output impedance 17239 1 50 150 Q

[Audio Control]

Quiescent current drain lec 1 35 45 65 mA

{Induding audio switch}

QOutput bias voltage Va3, Vi Vip=12V,Va =V =V =6V 1 4 5.5 7

Left&Right Channel Vza 1025 V3°= 12V,V2=V14=V|5'—'6V 1 -2 0.2 +2 \"

output DC offset

Qutput voltage Vo V iy =500mvrms,f = 1kHz, 2 390 450 630 | mvrms
V= 12V V= V=V g =6V

Channel balance Gpa Viy=500mvrms,f = 1kHz, 2 -1 0.4 +1 dB
V30= 12V,V2 = V|4 =V15 = EV

Dynamicrange THDp Vin=0.8mvrms,f = 40Hz, 2 0.25 2 %
15kHz,L.P.F = B0kHz,
V= 12V V= V= Vg = 6V

Left&Right channel Arr Vgur = 500mVrms (0dB),f = 1kHz, 2 65 72 dB

attenuation Vap= 0V V=V =V =6V

Bass control,boost GBgoost | Vour = 500mVrms (1k),f = 40Hz, 2 7 9 12 dB
Vsu = V|4 = 12V, Vz = Vl|s = 6V

Bass control,cut GBcyr Vour = 500mVrms (1k),f = 40Hz, 2 -1.3 -9 —6.5 dB
Van = 12V,V14 = OV,Vz = V‘E =6V

Treble control,boost GBpoost | Vour=500mVrms (1k),f = 15kHz, 2 6.5 9 13 dB
V3° = V" = 12V,V2 = VM = 6V

Treble control,cut GTeyr Vour = 500mVrms (1k).f = 15kHz, 2 -18 -9 —6.5 dB

' V3D= 12V,V1‘=0V,V2=V15=6V

Continued on next page.
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LA7953

Continued from preceding page.

Test

t 1 iti i i
Parameter Symbo Conditions Cireuit min typ max Unit
Batance control ATTgg Voyr = 500mVrms (0d8),f = 1kHz, 2 —55 —40 dB
V]o = 12V,V2 = 0V,V|4 = V15 = GV
Balance control ATTy | Vour=500mvrms (0dB),f=1kHz,{ 2 —55 ~40 de
V30 = Vz = ‘|2V,V,4 = V|5 =6V
Crosstalk a) Vour = 500mvrms (0dB),f = 1kHz, 2 65 80 dB
) V30=12V,V2=V14=V16=6V
Noise Vi 15kHz band,Vy, = 12V, 2 ‘ 80 240 | pvrms
Vy=Via=Vyg =6V
Total harmonic distortion THD Vin = 500mvrms, f = 1kHz, 2 0.2 0.5 %

L.P.F. = 80kHz,V3g= 12V,
Vy=Vig=Vig=6V

Expansion characteristics Pexp Vin = 500mVrms,f = 1kHz, 2 125 145 165 deg
’ C=0.047u,V35=12V,
Vi=Vya=Vg=6V

Expansion characteristics Gexp Vyy = 500mVrms,f = 1kHz, 2 -1 0 +1 dB
C=0.047p, V3, =12V,
Va=Via=Vig=6V

Expansion control Vexpu 2 3.0 v
threshold voltage

Expansion control Vixpe 2 1.5 A
threshold voltage

Left&Right channe! ILr 1 150 300 Q
output impedance

Audio Switch Truth Table

S4 S5 L1 L2 L3 14 Rl R2 R3 R4
(Pin4) [ (Pin6) | (Pinl) [ (Pin3) | Pin5) | (Pin7) | Pin9 |(Pin1l) | (Pin13) | (Pin15)
H H ON OFF OFF OFF ON OFF OFF OFF
L H OFF ON OFF OFF OFF ON OFF OFF
H L OFF OFF ON OFF OFF OFF ON OFF
L L OFF OFF OFF ON OFF OFF OFF ON

"No0.2713-3/7



LA7953

Equivalent Circuit Block Diagram

©®

S’
10p Yoo
L mput o # E’ Dk Volume Contr s
e
Bolance Cotr. 10k % ir Leh | e L Line Output
10m J ’0“-'4:
2 Ipt oY= f] .
[=
L Tone 5.6k F5.6x
Contr A o—u—— 3| H Contr. - 11, Tredle Fitter
10p 0D | og.‘ﬁu
L3 Irput o——H"—E_ &wr auy Cen _..“773055 Filter
<l
03& Yolume
= r. Balance Ou
Contr.B o— 18] - Contr. - L Output
Op
L4 Input o——ﬁ-'—E_ vee 1
(7] N \blRu?r‘w 101
Mute © 14 Balance - R Qutput
0p Contr. 0.22p
R1 Input =9 Mute l — |, Bass Filter
R¢h 0o
Gnd 51 Reh ll% Treble Filter
10p Contr. 5.6k::; %; 5.6l
R2 lnput hol M
l 10 Expander Output
Expand SW o— E 15}
10p Expander )
R3 Irput O—H‘ E @ 0(;?1”7’ Expander Filter
——Ya 0p
4 Im f + i
Bass Contr. Ok = %, 1 R Ling Quiput
» ——VCC
R4 Input * M ZGF =1i0k Treble Contr.
LS >
Unit (resistance : Q, capacitance : F)
I/0 Equivalent Circuits
-ovee vee oS
F1zk 40K
68
rF "
200 300
@O ®
QUE®
R,L lnput Balance Contr, Contr. A,B
—0
e OV vee
) 300
£ 2k
10k W0k
Wk
(=
&
3300
® D®

Mute , Expand Sw

Bass , Treble Cortr. R,L Line Output

a

Unit (resistance : Q) Continued on next tjage.
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Continued from preceding page.
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Test Circuit (1)
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Test C

ircuit (2)
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[+A] h
Input veltage,Vpy — Vrms

Input voltage,Viy — Vrms
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Tetal harmenic distortion, THD — %

Attenuation ATT — dB

THD - f Cut, Boost — f
or [highflow | treblebass VR v =12V 12
— cul ov ¥in =500MVrmg 10 =
K —| flat 8V balance VR = 6V Y T s - A
== baost 12v volume = 12V = Y
1.0 Un.lit(raisil?moa:ﬂ, capacitance : Y 'E [ .0&
I Forond 8 ¢
"™ Low/high-frequency boost ® 4 Vge=12V e‘f}e
57 Treble,bass VR=12V 2|500mVrms input, _\_ &;4
, ——— 0 0dB output ]
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Treble,bass VR =0V - & A7
2 Y ,’ - S 7 N
N Vila K 4 i
N g m g < balance VR §Vcorst
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’ - - 10— Kk __.| o
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5 T 00 - 5T 2 > Thok 3 w0 I3 57T 23 STgo ¢
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0 — 0
m =]
1/ \\ 2 //
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Balance control voltage, ATTpg — V Volume control voltage,V

B No products described or contained herein are intended for use in surgical implants, life-support systams,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss,

M Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO. LTD., its affiiates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELEGTRIG CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employess jointly or severally.

B information (inoluding circuit diagrams and circuit parameters) herein is for example only: it is not guarant-
eed for volume preduction. SANYO believes information hersin is acourate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,

This catalog provides information as of October, 1995, Specifications and information herein are subject
to change without notice,
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