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MITSUBISHI ELEK (LINEAR)

MITSUBISHI ICs (VCR)

M51659L

PICTURE-IN-PICTURE SOUND SWITCHING

EMITE2

DESCRIPTION

The M51653L is packed in a 24-pin plastic zigzag in-line
package. With use of this circuit, the VCR stereo sound
processing circuit becomes smaller, because it has a built-
in picture-in-picture sound switching circuit and AGC circuit,
both in two channels, and does not need many external
parts.

FEATURES

® Picture-in-picture sound switch
® Built-in AGC circuit

® Stereo (2-channel) construction

APPLICATIONS
Video cassette recorders and Hi-Fi video cassette recorders

RECOMMENDED OPERATING CONDITIONS
Rated supply voltage Vee+5V, Vee-6V
Supply voltage

PIN CONFIGURATION (TOP VIEW)

Line IN (L)

AGC detect (L)
Line IN (R)

AGC detect (R
AGC OUT (R

AGC OUT (L

AGC IN (R)

AGC IN (L}

lLogic IN (Monitor)
Line OUT (R)

Line OUT (L)

Vee

Headphone output (R}
Headphone output {L)
Reference (GND)
Logic IN {PinP REV)
Logic IN (PinP)
Audio IN (R)

Audio IN (L)

Vee

Logic IN (Line}
Logic IN (PB)
Tuner IN (L)
TUNER IN (R}

169916

Outline 24P5A

BLOCK DIAGRAM

Logic IN
AGC  AGC (PinP REV)
detect detect AGC  AGC Line Headphone Audio Logic  Tuner
(L (R OUTW IN(L) OUT(R) Ve output(L) IN(R) Voo IN(PB)  IN(R)
(@ @ @ OO
. l ;
1k W Ssha L
—o% B
——1 AGC H +3\
S6 |
16.6dB —oﬁ:"(';E’s_<
} S73A
B
O
LA
16,608 %0
\i
(o
' AGC 1k§ 1k
T
OO D= O
Line Line AGC AGC Line l Reference Audio Tuner
INCLY  INCRY OUT(R) IN(R)  Logic OUT(L) Headohone(GND) Logic IN(L)  Logic  IN(L)
IN(Menitor) outout(R) IN(PInP) INCLine)
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MITSUBISHI ELEK ¢ LINEAR )
PICTURE-IN-PICTURE SOUND SWITCHING

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage +7 v
VEE PRl 9 ~ -7 \'
loc . 60 mA
e Circuit current . ) A
Pd Internal power dissipation 800 mwW
Ke Thermal derating 8 mwW /C|
Topr Operating temperature - 20~75 T
Tstg Storage temperature —40~125 C

ELECTRICAL CHARACTERISTICS (Ta=25%, unless otherwise noted)

- Limits .
Symbol Parameter Test conditions Vin. | Typ. | Max. Unit
loe PB mode no — signal circuit current | No signal : ~-9.0| 155] 220 | mA
leE PB mode no — signal circuit current | No signal 85 145| 205 mA
VoLa- Line system output signal level Vin = — 23dBs -100;{ -8.0) -6.0| dBs
THDL Line system distortion rate Vin = — 23dBs, 400Hz HPF, 30kHz LPF * 0.2 06! %
NoL Line system output noise Rg = 2kQ, BW = 20Hz~20kHz * -85] ~79| dBs
VoT Tuner system output signal level Vin = — 14dBs ~11.1] -96| -81 | dBs
THDT Tuner system distortion rate . Vin = — 14dBs, 400Hz HPF, 30kHz LPF * 0.05 0.2 % .
Not Tuner system output noise ) Rg = 2kQ, BW = 20Hz~20kHz * -90] —-84| dBs
Voa AUD system output signal level Vin = — 4,8dBs -74| -64| -54{ dBs
THDA AUD system distortion rate Vin = — 4.8dBs, 400Hz HPF, 30kHz LPF * 0.05 0.1 % 4
Noa AUD system output noise Rg = 2kQ, BW = 20Hz~20kHz * -90! -84 dBs
VTH1 Input threshold voltage 1 " | voltage applied when mode is switched. 0.9 1.4 1.9 v
VTH2 Input threshold voltage 2 Voltege spplied when monitor is switched from L to M. 0.8 12 16| VvV o
VTH3 Input threshold voltage 3 Voltage applied when monitor is switched from M to H. 35 39 A3 Vv
ELECTRICAL CHARACTERISTICS TEST METHOD !
@ ® | @ | ® | @ SWz | SW4 | SWe : ‘-
Symbollytonitorpine REV| PinP [pine sc| PB | SW1 | SWa | SWs | Swa Measuring procedure ot
lce L H H H H OFF 2 2 2 Read the no-signsl circuit current with the smmeter during PB. -t
IEE L H H H H OFF 2 2 2 Read the no-cignal cirouit current with the asmeter during PS,
VoLA L E H H H ON 1. 2 2 Measure output signal leve! during line input.
THDL L l: H H H ON 1 2 2 Measure output distortion rate during line input. | B
Not L ::I H H H ON 2 "2 2 BW = 20Hz~20kHz 6] )
Vot - L :j H L H ON 2 1 2 | Measure output signal level during tuner input. 6 :
THDT L E H L H ON 2 1 2 Measure output distortion rate during tuner input. [ '
Not L E - H L H ON 2 2 .2 BW = 20Hz~20kHz
VOA L L L H H ON 2 2 1 Measure output signal level during AUD-input. .
THDA L L L H H ON 2 2 1 Measure output distortion rate during AUD input, ‘
Noa L L L H H | ON 2 2 2 BW = 20Hz~20kHz : :

Note:5 H, 5V; L, OV. ’ o,
:6 Pin ® PinP RE\_/ “H,” line out; “L,” H.P out.

I U LT

2 - 286 ' )\EI.EC‘IHC




MITSUBISHI ICs (VCR)

M51659L

EeE D MM bL249826L 0015418 TyO EMMIT2
MITSUBISHI ELEK (LINEAR)

PICTURE-IN-PICTURE SOUND SWITCHING

MODE SWITCH TRUTH VALUE TABLE

@ @ ®
Line,S.C| PB S S2 Remark Monitor; Sa S4 Remark
L L A A Line L A A Stereo
L H B B Tuner M A B Lch
H L A A Line H B A Rch
H H A A Line
® )
PP REV| PP | Ss | Se | &7 g | Hemark
L L A A A A Normal
L H A A B B | PinP Note 7. - 5v
H L A A A A Normal M: 25V
H H B B B A PinP REV L:ov
TEST CIRCUIT Line  Headphone PinP EE o 2
output(R) output(L) REV SW  PB SW ammeter
@ @ 0] ‘——-—Vcc(—ev)
Zli — GND
5k |5k SWh 71;
im : (aF ~Vce(+ 5V)
™ 100u '|J '_,E z " ICC ammeter 1 W1
™ < ®
O—
@
2] [4 slis 10] [12] [14] [16] [18] [20] [22 24‘ e L o
M
2k
M51659L )
I+]u
oo CIEIEIT I EE W B —_
ZE 1 + + @
Tu 47K H T uZZip A7k
2%k B SWe Swr 2%
@ @
TuZ 4Tk 5k | 5k OO +
- ® TR
47k W 47k
@ Tsws 2 2K
47k
2k
®OO  ©
e) (A) (D G H
Monitor  Line Headphone PinP Line Units 2:35232?.202
outpul(L) output(R) SW sC '
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MITSUBISHI ELEK (LINEAR)

PICTURE-IN-PICTURE SOUND SWITCHING

~ TYPICAL CHARACTERISTICS (Ta =25, unless otherwise noted)

RELATION BE'IWEEN NO - SIGNAL CIRCUIT

THERMAL DERATING (MAXIMUM HAﬁNG) E CURRENT AND SUPPLY VOLTAGE
1.0 » S T2
i
g g 2
> 08 g = v
z z rd
g 0.6 T 18 : Icc
< 3 16 A e
o "4
Ug)) 04 < % 14 /‘r/
[a] s‘ O . /]
o N o 12 I,
w b © y/
g 02 S S 10—F
e X s 8
AN [0}
: 0 » 6
0 25 50 75 100 125 3 4. X . ,
& -a8 &8 388 98 &8
AMBIENT TEMPERATURE Ta (C) z

SUPPLY VOLTAGE Vce, Vet (V)

RELATION BETWEEN LINE OUTPUT . A RELATION BETWEEN LINE DISTORTION

VOLTAGE AND INPUT VOLTAGE - RATE AND INPUT VOLTAGE
— w100 ———
=5yl > L =
~ 20 Vee =5V Z o~ SEVec =5V
2 Vee = - BV TR 3fVee=-86V T
o | . _ o~ -
: f=1kHz Qo 10 f=1kHz
s 0 é E ¢
w W 3
g A 2t oF %
= -20 o Tg ol <
o : r- b
> '-]'-:’ o 3
- O E
5 % £Z ool
= a5 5
o @ 3
© -60 |5 [=]
F0.001k
-60 -~40 -20 0 20 ) -60 -40 -20 0 20
INPUT VOLTAGE Vi (dBs) INPUT VOLTAGE Vi (dBs)
N RELATION BETWEEN TUNER OUTPUT ) RELATION BETWEEN TUNER DISTORTION
) VOLTAGE AND INPUT VOLTAGE _ 100 RATE AND INPUT VOLTAGE
w * I 1 I
~ ol Vec=8v > . iEVee=5v
4 VEE = ~ BV B 3FVee=-6v
L:/ 1= 1kHz y % o 1oLz 1kHz
> 0 7 O E g -
& 7 g °
<
< —20 A & ol
3 §
o /| &=z
> 4 Y6 3
& -40 ek
> T35 001 »
5 22 3
5 -60 o
: P 0001 -
-60 -40 -20 O 20 ) ~60 -40 -20 0 20

INPUT VOLTAGE Vi (dBs) "~ INPUT VOLTAGE Vi (dBs)
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MITSUBISHI ELEK (LINEAR)
PICTURE-IN-PICTURE SOUND SWITCHING

RELATION BETWEEN AUD OUTPUT RELATION BETWEEN AUD DISTORTION
VOLTAGE AND INPUT VOLTAGE RATE AND INPUT VOLTAGE
T T 1 w 10'9 S —
~ op Yec =5V Z 5FVec =5V
i Ve = -6V - 8 fve=-sv
o e . ~ =
: f=1kHz /r (2) a 1.9 f kHz
> 0 O }_I_ 5
= 3
g 3=
~ -20 & o1
= 7 y 4
[} % = 5 v
> £ 3
[ 6 E
5 ~40 IE 001
[ 7
5 22
o -860 5 a 3
= 0.001
-60 -40 -20 O 20 -60 -40 -20 0 20
INPUT VOLTAGE Vi (dBs) INPUT VOLTAGE Vi (dBs)
PLE PinP
APPLICATION EXAMPL! Line out(R) H.P out{L) REY ALD in(R) PB Tuner in(R)
o o) o
, ? ? ‘ 7 o VEE
MUTE 4700/ (-8V)
M
'JY(‘-E 2 50V 3
g B 47k %ZQ IZQ 47k
B8 o E E
Mz #3 3¥ m/sov 3 ! 470u
9 9 [ 1z ; Sov \,)VCC
L 4 (+5V)
[ [ [ [ e [ [0l Fol Pl Pq

=~
AN
AW
=
{
o>

«-é
[selod deles]

6

§

16.6dB

»0

[%]
t}‘
w

w
@

166dB

AGC ‘_?l *E Sk P Sl ! 68
. 5 ST

] 3] 0T o] 0] [ b8 [ [ pJ I3
é +
1 u/SOV- > ?’- ]
z 472% 84 47l o7 7
A7k Tu/50V 3 Tk

‘___
[oo:ReD e}

1u/50V

Tu/50V
1u/50V

o) o o]
Line in(L) Line in(R) Monitor  Line H.P out(L) PinP AUD Line  Tuner
out(L) in(Ly S.C in(L)

Units Resistance : Q
Capacitance : F
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MITSUBISHI ELEK (LINEAR)

PICTURE-IN-PICTURE SOUND SWITCHING

DESCRIPTION OF PIN

Pin_No. Name Description
0] Line in(L) - Line input pin(L)
@ AGC detaction(L) | AGC rectified current voltage pin(Lch)
® Line in(R) Line input pin(Rch)
@ AGC detection(R) | AGC rectified current voltage pintRch)
® AGC QUT(R) AGC Amp output pin(Rch)
® AGC QUT(L) AGC Amp output pin{Lch)
@ AGC OUT in(R) | #C aw output signal input pin(Reh)
® AGC OUT in(L) | A6c Ame output signal input piniLeh) B
Monitor Logic input pin
(D) Line out(R) Line output pin(Rch) k
o Line out(L) Line outuput pin(Lch)
® VeE Negative supply voltage pin oy
[ H.P out(R) Headphone output pin(Rch) E
® HP out(L) Headphone output pin{Lch) s
® Vref Reference pin
® PinP REV Logic input pin
® PinP Logic input pin
@® AUD in(R) Audio input pin(Rch)
® AUD in(L) Audio input pirlLch)
@ Vee " | Positive supply voltage pin
@ Line, 8.C Logic input pin
@ PB Logic input pin
d Tuner in(L) Tuner input pin(Lch)
@ Tuner in(R) Tuner input pin{Rch)
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