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DESCRIPTION : 3
The M51523AL Is a semiconductor integrated circuit con- P IN CONFIGURA’TION (TOP VIEW)
taining a dual channel electronic volume control housed in a . :
miniature 14-pin molded plastlc zig-zag lnline (zIP)- S , INPUT 2
package . . : . ’ E OUTPUT 2

Application of a DC voltage to the control pins permlts the = T 12 NG -
attenuation of the left and right channels to be changed as - ] NG -
well as changes in the balance. Also Included Is a temper- ) 10] BALANCE CONTROL
ature-compensated reference voitage supply, enabling the 3 9] NC
M51523AL to be used as a control voltage source. & %] éz:;UME CONTROL
FEATURES T » S % EXTERNAL REFERENCE
® High attenuation capacity «»-»=+«resstsrressineesncen, 92dB(typ.) ] FILTER ~

(f=1kHz, Vi=150mVrms JIS-A network) . _ R i g‘Jf::::‘ REFERENCE
® Low distortion ceeceereeese vessbentarserarserseraranenans 0. 015%(typ ) - . o z INPUT 1

(f=1kHz, Vi=150mVrms at maximum volume) 1. : - 1] supPLY
® Low noige r+ereerre TTTTTPTORPN [LTITTTITES trsasen e 3.6/1Vrms(typ.) .

(41S-A network at minimum volume) ’ ) . :
@ Good matching between ch1 and ch2 N o : NC : NO CONNECTION

® Includes a balance circuit - . . ]

@ Built-in stabilized power supply circuit makes device - ’ .-
immune to fluctuations in supply voltage R ’ -

® Good temperature characteristics

APPLICATION
Volume controls for car stereos, radio cassetle recorders
TVs, VTRSs, etc. .

RECOMMENDED OPERATING CONDITIONS -
Supp]y vo“age range *--- R T R L P TP P TRP TSP PP PP 8~16V . . PR : -
Rated supply voltage -+ .

14-pin molded plastic ZIP
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ABSOLUTE MAXIMUM RATINGS (Ta=25C, unless otherwise noted)

P el e e A

Symbot Parameter . Conditions Ratings Unit
Voo Supply vaitage - Quiescent 18 v
lee Clrcult current 30 mA
Pd Power dissipation 550 mw
Kg Thermal derating Ta225C - 5.5 mw/C
Topr Operating temperature range —20~+75 c
Tstg Storage temperature range —40~+125 C

ELECTRICAL CHARACTERISTICS (1a=25C, Vec=12v, f=1kHz, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
i Min Typ Max
lcco Qulascent circuit current Vvor=0V, V{=0 7 12 20 mA
ATT Attenuation level VyvoL=0V, V}=150mVrms 83 92 dB
c.B Channel balance Vvou==2. 8V, Vi=1Vrms -3 0 3 dB
THD Total harmonic distortion VvorL==6, 5V, Vi=150mVrms 0.015 0.1 %
Ry Input resistance Vyor=6. 5V, Vi=1Vrms 50 150 kQ
Vicmax) MaxImum input voltage THD=1% 1.0 1.5 vrms
No Qutput nolse voltage V=0, JIS-A network 3.6 10 | uVrms
' MITSUBISHI \
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TESTCIRCUIT D Gl e

% Vvou

0 to 6,5V

FILTER

Note 1. S, G : HP 339A or equivalent
THD : HP : 339A or equivalent
V. V : Kikusui Model 1635 or equivalent
Note 2. A low-noise power supply should be used. (Less than 2.V)

® Where the specllled JIS-A filter Is no\ used, the following clrcult can be substituted. Note that output is increased
by a factor of 100.

22k Adjust for an IN — OUT
IN gain of 40 dB at 1 kHz.
100
0.01 4 0.01
10, 100p ouT

27k

Unit Resistance : Q
Capacitance : F

’

TEST METHODS (Ta=25C, Voe=12V, I=1kHz, unless otherwise noted)

P . Switch condition Method
er -
aramee™st [ s2 ] s3 | sa | s5 | s6 | s7 | s8
lcco 2 2 2 1 1 1 1 | Measure with ammeter
1 Vary V, from 0 to 6.5V and calculate usin
ATT O I T T IR I 1] Y Yol ° N 9
2 ATT=201log(Vo/V})dB
1 .
c.B 1 1 1 1 1 2 1 1 Channel balance at VyoL=2.8V
. 1 At f=1kHz, V{=150mVrms, and maximum volume,
THD 1 1 1 1 1 1 1 X .
2 measure with distortion meter
B 1 1 1 1—2 1 1 1 1 Taking output Vol at 84=1, and output Vo2 at S;=2,
! 1 |1=2] 2 calculate using Rj=150/(Vo1/Vo2—1)kQ
1 At f=1kHz, the input voitage required to produce a THD of 1%
Vitmax) 1 LI 1 1 1 1 )
2 at maximum volume
1
No 1 2 2 1 1 5 2 2 | AT minimum volume level, Rg=10kQ, JIS-A filter
MITSUBISHI
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. TYPICAL CHARACTERISTICS (Ta=25C, Voo=12V, {==1kHz, unless ctherwise noted)
QUIESCENT CIRCUIT CURRENT

THERMAL DERATING (MAXIMUM RATING) < VS. SUPPLY VOLTAGE
1000 E s
o~ [+]

S § 14
E = e

» 800 % 13 e VVOI._=6 5V

z g 12 _—

9 600 3 / ”___t——-

E 2 H Vvo=0V—

7 400 2

% , \ 8 7 10

14 \\‘ o 9

"é' 200 N, £

9 RN g ° _

0 25 50 75 100 125 ugJ T8 e 0 a2z 15 14 15 16

AMBIENT TEMPERATURE Tg (C) ’ SUPPLY VOLTAGE Vg (V)
TOTAL HARMONIC DISTORTION ) OUTPUT NOISE VOLTAGE
S VS. OUTPUT VOLTAGE - VS. ATTENUATION LEVEL
30, 19 : E 100
£ ° KO
2 3 2 Rg=10k0] ]| -
o ATT=—30dB 3 HS-A
Eo1 w -
g’ . &
7} JIATT=—17 410
a 3 —J1 —20dB g /N
g J11/ [ atr=o u
0 0‘71 y r i o 5
= 5 / 4 3
P =
I 3 pd E
;‘5' 0.01 [N 5
6 00t 3 570t 3571 35710 o —80 —60 —40 —20 0
- . :
OUTPUT VOLTAGE Vo (Vrms) . ATTENUATION LEVEL ATT (dB)
ATTENUATION LEVEL - SUPPLY VOLTAGE REJECTION
VS. SUPPLY VOLTAGE RATIO VS. SUPPLY VOLTAGE
a  [Veismvims - , |
T o0 o f=100Hz
ATT=0dB E AVge=—20dBV(100mVrms)
E Q ~ —50 Input AC short
< 28 DIN-Audio Filter
= 20 o™
g . ATT——20d8 uE
w > —
. 2
2 0 ATT=—40dB S 2
3 570
2 o
iu 6o g
E ATT=—60d8 @
L1 o —80
8. 10 12 14 16 8 10 12 14 16
SUPPLY VOLTAGE Ve (V) - . o SUPPLY VOLTAGE Ve (V)
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VOLUME CONTROL VOLTAGE Vyo (V)

80C 09362
bUAL ELECTRONIC VOLUME CONTROL
ATTENUATION LEVEL VS. ATTENUATION LEVEL VS, BALANCE
VOLUME CONTROL VOLTAGE = CONTROL VOLTAGE (ch1, ch2)
T 20 T )
™ Vi=150mVrms 2 Vi=150mVrms
o 0 ‘E -
v pd < 0 P 3
E A R 77| ATT=00B
< —20 E—20 A R R L\ W
- l/ < " ~=~T1
u / o | 7] ATT=-20d8 |
W _40 @40 17 ’,_' =
z / 4 1,7 ATT=40dB N\
~ = Z — 7
.g_ —60 / : 60 lf
& ] < —s0
E —s0 & -==chl
< E ~ch2
0 2 4 6 8 10 < 0o 1 2 3 4 5 6
3.25v
BALANCE CONTROL VOLTAGE VgaL (V)

MAXIMUM OUTPUT VOLTAGE

ATTENUATION LEVEL VS. FREQUENCY "’;’ VS. LOAD RESISTANCE
v >
- V=12V | =~ "7) .
g Vi=1Vrms 8 5
£
~ 9 i1l 5 3
E ATT=0dB >
) L] y ) /
- - - 0 V.
§ 2 ATT=—20dB s Z -
ﬂ I =
Z —40 | > LA f=1kHz -}
0o ATT=—40dB = T.H.D=3%
Q 2 0.1
E a
< = 7
3 > 5
& ° 3
E 3
< =
10 357100 3 571k 3 5710k 3 57100k 5 100 3 571k . 3 5710k 3 57100k
’ 2 .
FREQUENCY . f (Hz) LOAD RESISTANCE R, (Q)
The attenuation characteristics and balance characteris-
_tics will change with the application of voltage to Pin ®.
When the volume control voltage is equial to the Pin ® _ -
voltage, there will be maximum volume. When the ba-
lance control voltage is half of the Pin ® voltage, the
balance will be centered. ,
The attenuation level chqracterlstics and balance
characteristics for an applied voltage of 5V to Pin ® are
+ shown in the following graphs. -
MITSUBISHI
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DUAL ELECTRONIC VOLUME CONTROL

ATTENUATION LEVEL VS. ATTENUATION LEVEL VS. BALANCE

VOLUME CONTROL VOLTAGE CONTROL VOLTAGE (ch1, ch2)
‘oo S 0 =~ ! "'"v"l'—'-sz
A A ‘E A ATT=0d8 W Zrvems
E f < L = lkHg
< —20 E'—zo 1 et
- Voo= 2v _ < I 1,7 \
w / Vi=1Vrms FATT=—20d8 _\___
E —40 f=1kHz d —40 r) = -t ‘
3 > E " 4 f \ \
- 1aytA
0 1 fatr=—doa8\ |
= —60 Z —60 :I \
3 £ H
< 5 TN
it I g H ~==chl “
E —s80 Z —80 —Thz
< |
0 1 2 3 4 5 E 0 1 2- 3 4 5
VOLUME CONTROL VOLTAGE Vyo, (V) BALANCE CONTROL VOLTAGE  Vaa (V)
APPLICATION EXAMPLE
INPUT 1 INPUT 2
/)
- o : 2,7z
+ 100kIE<—| 100k S _
10, 10
-+ 4
2 4 [6] 8 10 [i2] 14
M51523AL ) \
. i 3 5 7 E_I M 13
Veo :
+ + +
12v =" Jo0 104 24 - 104
100 4 R, . :
10k ?SR

ouTPUT 1~ OUTPUT 2

Unit Resistance : Q
Capacitance : F
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