MITSUBISHI SOUND PROCESSOR ICs

‘M51523AL
DUAL ELECTRONIC VOLUME

DESCRIPTION

The M51523AL is an electronic volume control IC of dual channel configuration.

The IC varies attenuation of the right and left channels and the balance between them.
The MS51523AL also has a built-in temperature-compensated reference voltage supply
operating on a DC voltage, making the device useful as a control voltage souce.

FEATURES

W High attenuation -« --s==rsesrreemieemrermiicisinenneas 92dB (typ)
(f = 1kHz, Vi=150mV, IHF-A network)

. LOW distortion ratiQ - rrrrrre e 001 5% (typ)
(f = 1kHz, Vi=150mV, at maximum volume)

B LOW NOISE -+ +++rrrvrrrrmnrmsurummmmmnnennneesereeres 36 uVrms (typ)

(tHF-A network at minimum volume)

BB Built-in stabilized power supply circuit makes device strong
to fluctuations in supply voltage.

M Good temperature characteristics.

M Built-in balance circuit

Outline 14P5A

RECOMMENDED OPERATING CONDITIONS 1.27mm pitch 325mil ZIP
(2.8mm x 19.0mm x 6.3mm)
SUDD'Y VOItage FANQE - - rreecesveteonrieeiiianss ..... VCC = 8 to ‘IGV
Rated supply voltage:« -+ sesreemresiienineicnnnninraieine s 12V
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MITSUBISHI SOUND PROCESSOR ICs

DUAL ELECTRONIC VOLUME
PIN CONFIGURATION (TOP VIEW)
E INPUT 2
T3 ouTPUT 2
(12 NC
1] NC
5] BALANCE CONTROL
2 (9] NC
o [5] VOLUME CONTROL
= 7] GND
2 6] EXTERNAL REFERENCE
6] FILTER
[4] INTERNAL REFERENCE
[3] oUTPUT 1
2] INPUT 1
1] vee
Outline 14P5A
NC : NO CONNECTION
IC INTERNAL BLOCK DIAGRAM
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MITSUBISHI SOUND PROCESSOR ICs

M51523AL

DUAL ELECTRONIC VOLUME
ABSOLUTE MAXIMUM RATINGS (Ta = 25%C, unless otherwise noted)

Symbol Paramater Conditions Ratings Unit
Vee Supply voltage Quiescent 18 \
lcc Circuit current 30 mA
Pg Power dissipation 550 mw
Ko Thermal derating Te225C 5.5 mw/C
Topr Operating termperature -20 to +75 T
Tstg - Storage temperature -40 to +125 T

ELECTRICAL CHARACTERISTICS (Ta=25%, Vco = 12V, = 1kHz, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Vin Ty | Max Unit
lcco Quiescent circuit current VvoL=0QV, Vi=0 7 12 20 mA
ATT Attenuation level VvoL= 0V, Vi=150mVrms IHF-A network 83 g2 - dB
CB Channel balance VvoL= 2.8V, Vi= 1Vmms -3 0 3 dB
THD Total harmonic distortion VvoL= 6.5V, Vi =150mVrms - 00151 0.1 %
Ri Input resistance VvoL= 6.5V, Vi=1Vrms 50 150 - kQ
Vi(max) Maximum input voltage THD=1% 1.0 1.5 - Vrms
No Qutput noise voltage Vi =0, IHF-A network - 36 10 [uVrms
Notry Residual output noise voltage Vi =150mVrms, IHF-A network - 36 10 |[uVrms
TEST CIRCUIT
M51523AL
RIEIBIBIE LRIBEIE
107
% 10u
10k

al 470p L
00, k2
62 87
IHF-A
FILTER
Note 1. S.G: HP 339A or equal . .
THD : HP 339A or equal Units Resistance : Q
V.V : Kikusui Model 1635 or equal Capacitance : F

2. A low noise powsr supply (VCC,VEE) should be used(<2uV).

©® When the specified IHF-A filter is not used, see the following circuit for correct modifications.
Note that output is increased by a factor of 100X.

22k
IN
With 1kHz at input, adjust
for a gain at output of 40dB.
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MITSUBISHI SOUND PROCESSOR ICs
M51523AL

DUAL ELECTRONIC VOLUME

TEST METHODS (Ta=25%C, Vcc = 12V, f = 1kHz, unless otherwise noted)

Switch codition
Symbol —o T 5 T 55 | S« | S5 | S | & | o Method
leco 2 2 2 1 1 - 1 1 | Measure with ammeter.
1 Varying VvoL from O to 6.5V, calculate using
ATT Vvt T g T Y | ATT = 20l0g(Vo/ Vi) (dB)
C.B 1 1 1 1 1 ; 1 i Channel balance at 2.8V volume level
1 At f=TkHz, Vo =1Vrms, and maximum volume, measure
THD LU Y Y 2 | T Y | with distortion meter.
R 1 1 1 1-2] 1 1 1 1 Measure output when Sa=1 as Voi, when Sa=2 as
! 1 12| 2 Voz calculate using Ri = 150/(Vo1/Voz — 1)(kQ)
Vi 1 1 1 1 1 1 1 1 At f=1kHz, the input voltage when the output
imax) 2 distortion rateis 1% at maximum volume.
No 1221 v | L 2] 2 | Miimum volume level, Ro= 10kQ, HFA fiter
Nor 1 1 t 1 1 ; 2 2 Minimum volume level, Rg = 10kQ, IHF-A filter
TYPICAL CHARACTERISTICS
THERMAL DERATING TOTAL HARMONIC DISTORTION VS.
(MAXIMUM RATING) Sé X OUTPUT VOLTAGE
1000 = 10
2 = g
£ 800 g
g ’ E 1 ATT=-30dB
b S 7
o 6w % 5 ATT =
g o 3 H -20d8
@ o
R 400 2 11/ JaTT=0
=) \ S 0.1k
- . = 1 i/ /
. hd 5 A
< 200 B0 g 5
% NS I 3 \ %
a e, | q v g
O - 5 0.01 — s
0 25 50 w100 125 9 10Om 3 57100m 3 571 35710
AMBIENT TEMPERATURE Ta (C) OQUTPUT VOLTAGE Vo (Vrms)
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MITSUBISHI SOUND PROCESSOR ICs

DUAL ELECTRONIC VOLUME
ATTENUATION LEVEL VS.
ATTENUATION LEVEL VS. BALANCE CONTROL VOLTAGE
VOLUME CONTROL VOLTAGE a (CH-1, CH-2)
T T T T N 20 T v
o 0 Vi = 150mVrms o Vi= 150mVrms
2 E
e 0 prehdoaagesees
E // < »"1ATT= 0B
< _20 C r—t | \
3 y E -20 + F Aa g
w l < H ‘._, H
g ] § AT = ~200B™\ l
% 40 g - 40— e
z / g 17, +* ATT = ~40dB
g -60 z "0 —¥
P
ol 3 -%0
Rl 2 i
—C
-100 - }
0 2 4 6 8 10 E 0 i 2 33 25 \;1 5 6
VOLUME CONTROL VOLTAGE VvoL (V) BALANCE CONTROL \;OLTAGE VeaL (V)
OUTPUT NOISE VOLTAGE VS. ATTENUATION LEVEL VS.
> VOLUME CONTROL VOLTAGE SUPPLY VOLTAGE
£ 100! T T
i 2 @ o Vi=150mVrms
o 2 r:
=z | Flat <
100
& 1 o —20
Q = s ATT=-20
5 3 ;
> 2 g -40
w10 — [ ATT=—40
1721 7 y <
Cz> 5 IHF-A  Network —] %)
3 w
= -60
2 -
2 E ATT=-60
E 10 —
8 01 2 3 45678 910 8 10 12 14 16
VOLUME CONTROL VOLTAGE Vvou (V) SUPPLY VOLTAGE Ve (V)
SUPPLY VOLTAGE REDUCTION - QUIESCENT CIRCUIT CURRENT
o RATIO VS. SUPPLY VOLTAGE < VS. SUPPLY VOLTAGE
E 40— E 18
g lTom T 11 -
L AVGC = —20dBV(100Vrms)
5 Input AC short = | et
[ —50 |-DIN-Audio Filter £ 13 " VvoL = 8.5V}
g . VvoL = 0V @ /
oo £ 12
> > / -
c _g Con — T TVvoL = OV_|
w e 0 - "
2> N 5 yu
= o o 10
4 T
> -7 © g
> =
T SR
3 -80 g 4
@ 8 10 12 14 16 2 8 9 1011 12 13 14 15 16
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V)
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MITSUBISHI SOUND PROCESSOR ICs

M51523AL
DUAL ELECTRONIC VOLUME
APPLICATION EXAMPLE
INPUT 1 INPUT 2
L
22u T 100k —‘ 100k
10u ! 10u

10 [12] 14

M51523AL
1 3 5 7 [o] [11] 13
vee
+ + +
12v 100Q 10u 224 101
100u
10k 10k
OUTPUT 1 OUTPUT 2
Units Resistance : Q
Capacitance : F
M L2u4982bL 0022381 255 W
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