MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

DESCRIPTION

The M52472P is a semiconductor integrated circuit containing
analog switches designed for use in a video system. It contains

PIN CONFIGURATION (TOP VIEW)

two audio switches and one video switch. Each switch has Sound output(1) 1 | [22] Sound input(1—4)

four inputs and can be simultaneously controlled. In addittion, Vee | 2] Sound input(1—3)

the video switch contains an amplifier with again of about 7.0 Video input(1) [3] Sound input(1—2)

dB. Control input | 4 | Sound input(1—1)
Video input(2) (5 ] 4 GND

FEATURES . . Control input ﬂ % Video output

o Video and stereo sound switches in one package N}

® Wide frequency range(video swich)..—............. DC~10MHz Video inpul(3) v Ne

® High separation(video)......... Crosstalk 60dB(typ.)(@5MHz) ne Sound inpul(2—4)
Video input(4) | 9] Sound input(2—3)

APPLICATION ano [10] Sound input(2—2)

Video equipment. : Sound output(2) {11] Sound input(2—1)

RECOMMENDED OPERATING CONDITION
Supply Vo|tage - Talo[- RRRTE T TP PS ORISR PNPRL RS PEE A AN 5~14V Outline 22P4

NC : NO CONNECTION

BLOCK DIAGRAM

Video input Sound input (2) Sound input(1)

Video output Sound output(2) Sound output (1} Control input
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MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vce Supply voltage 14 \'
Vic Control voltage 0~Vce Vv
Pd Power dissipation e 1.6 w
Topr Operating temperature —20~75 T
Tstg Storage temperature —40~125 T

ELECTRICAL CHARACTERISTICS

(Ta=25C, Vcc=12V, unless oterwise noted)

Limits
Symbol Parameter Test conditions i, Tve. Mox Unit
lcc Clrcuit current - — 21 30 mA
Vibc Input bias voitage Sound 5.8 651 7.2 v
Video 4.0 4.4 4.8
Sound 5.2 5.8 6.4
Vobc Output bias voitage Video 5.0 55 6.0 \Y
Vop Output pedestal — 5.0 100 | mv
VT Threshold voltage 2.3 2.5 2.7 v
Sound f=1kHz Vine=1Vrms —0.5 | —0.1 —
Gv Voitage gain Video 1= 1MHz Vin=0, 5vrms 6.0 70| 80 a8
THD Total harmonic distortion t=1kMz Vour=Ivems — 0.01 [ 0.2 %
Sound Rg=62003 BW=15kHz - 3.0 50 | xVrms
M Output nalee voltage Video Ag=750 BW=10MHz = 0.5 1.0 |mvrms
or Crosstalk B Sound t=1KkHz Viu=1Vrms 80 5| — B
Video f=5MHz Vin=0.5Vrms 50 60 —
v | Control input current o —-20 | —2.0 1.0 uA
Zin Input impedance Sound f=1kHz 20kHz 47 58 - kO
Video f=100kHz 16 26 —
SWITCH MODE VERSUS CONTROL INPUT
sw @ PIN ®PIN
1 GND GND |
2 GND vee
3 ~ Vce GND
4 Vce Vco
MITSUBISHI
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MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

TEST CIRCUIT (Ta=25T, Vce=12V, unless otherwise noted)

CIRCUIT CURRENT

INPUT BIAS VOLTAGE OUTPUT BIAS VOLTAGE
V22 vai V20 V1§ v17 vVis V14 V13 vi2
22 21 20 19 18 | | 17 16 15 | | 14 13 12

M52472P

EEEEIENIEE
-

OUTPUT DC OFFSET VOLTAGE

v17

22| | 21 | 20 | 19 18 17 16 ISI | 14 13 12

Vee oy

T O
#HLI IJ 1
zlsm 2lsw2

For video: Measure DC voltage at V17 when SW2 is turned
to 1 and 2 respectively with SW1 turned to 1 and also when
SW2 is turned to 1 and 2 respectively with SW1 tumed to
2.

For sound: Measure DC voltage at V1 and V11 when SW2
is turned to 1 and 2 respectively with SW1 turned to 1 and

also when SW2 is turned to 1 and 2 respectively with SW1
turned to 2.

vil

Vor=Vmax — Vmin
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MITSUBISHI ICs (AV COMMON)
M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

CONTROL PIN THRESHOLD VOLTAGE

Vour

= 1kHz ) f= 1kHz
Vin=1Vrms Oscilloscops | Vin=1Vrms

22 21 20| |19I iwl F7-| 16 15 |14| 13| 12

> M52472P
1 2 3 l 4 I 5 I (] I 7 I 8 ] 10 11
Yout Vour
+
Oscilioscope 1u Oscilloscope
l :
0.1u 77. 1u
V4 vé
bead
f=1MHz
Vee O Vin=0.5Vrms

Value of V6 (V4) where DC voltage of V4 (V6) is Vee, and
when the AC element of each output pin switches from OFF
to ON while V6 (V4) increases from 1 to 4 [V]
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MITSUBISH! ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

VOLTAGE GAIN, CROSSTALK, TOTAL HARMONIC DISTORTION

14

12

Vin= 1Vrms

f=1kHz

+ + + +
Vour, THD b: SW Lt u Ll u
Vec O ’
J R
+
2 2
0.1u 1u SW1 SW2 SW5
> > >
l 3 ‘{ Vin
75 75 75
rL r
Unit Resistance : Q
Capacitance : F
FOR VIDEO FOR SOUND (1) FOR SOUND (2)
SW1 Sw2 Sw5 7o swi Sw2 SW3 teiN Swi Sw2 SW4 1N
2 2 1 Vos 2 2 1 Vos, THD 2 2 1 Vos, THD
2,3,4 | Voc 2,3,4 | Voc 2,3,4 | Voc
2 1 2 Vos 2 1 2 Vos, THD 2 1 2 Vos, THD
1,3,4 | Voc 1,3, 4 | Voc 1,3,4 | Voc
1 2 3 Vos i 2 3 Vos, THD 1 2 3 Vos, THD
1,2,4 | Voc 1,2,4 | Voc 1,2,4 | Voc
1 1 4 Vos 1 1 4 Vos, THD 1 1 4 Vos, THD
1,2,3 | Voc 1,2,3 | Voo 1,2,3 | Voc
Crosstalk CT=20LOG (Vos/Voc)dB
Voltage galn Qv=20LOG (Vos/Vin)dB
‘ * MITSUBISHI
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MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

OUTPUT NOISE VOLTAGE

620 LPF2 620

22 21 20 18 18 I:I 16 15 14 13 12

3
+ + + + + +
1u 1u lu 1au lu 1u
LPF 1 LPF1
75 75 75 75
Vour Vour

0.1u 1u2 SW1 2 Sw2 LPF 1 : Band 15kHz
I LPF 2 ; Band 10MH2

Unit Resistance :@Q

Capacitance : F
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MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

CONTROL PIN INPUT CURRENT

- e S— sy pe—  — p—
22 21 20| 19 18 17 16 15 14 13 12

) maza72p

;l 2 3 | 4 5 6 7 8 9 10 11

[T

Currents Iine, line respectively through pins 4 and 6 when
DC voltages Vs, Ve (0 to 14 V) are applied.

MITSUBISHI
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MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)

2.0

0.8

0.4

POWER DISSIPATION Pd [W)

..
S,

AMBIENT TEMPERATURE Ta (C)

80

25 50

75

100 125

CIRCUIT CURRENT VS.
SUPPLY VOLTAGE

60

lce (MA)

40

20

CIRCUIT CURRENT

i
|
]
]
T
1
L4
I
il
|
It
L
|
l
|
|

7.5 10

125 14 15

SUPPLY VOLTAGE Vcc (V)

VOLTAGE GAIN VS. FREQUENCY
(SOUND)

VOLTAGE GAIN Gy (dB)
o

s

100

3 571K 3 5710K 3 57

FREQUENCY

00K

t [Hz) Vee=12[V)
Vin=1(Vrms]

TOTAL HARMONIC DISTORTION THD (95) CROSSTALK CT [(dB)

OUTPUT NOISE VOLTAGE Vy [x Vrms)

CROSSTALK V8. FREQUENCY (SOUND)

100 " T
M o-a L]
In I (g‘c»)
\\
all
GG\ 7 N
50 u—an\ a
30/ il
0
1K 3 6710k 3 57100k 3 57 1M
FREQUENCY f [Hz] Vge=12{V]
Vin=1[Vrms}
TOTAL HARMONIC DISTORTION VS.
OUTPUT VOLTAGE (SOUND)
1.0
7 =
5 1t
3 1
1l
0.1
7
5
3 1l
U
0.01
7
E 11
0. 001 "
.01 3 5701 36710 3 5710

OUTPUT VOLTAGE Vo [Vrms) Vec=12(V]

t=1(kHz)

OUTPUT NOISE VOLTAGE VS.
SIGNAL SOURCE RESISTANCE (SOUND)

1000

D NN

o o 8

i1

w NNO

i
100

3 571K

3 5710K

3 57 100K

SIGNAL SOURCE RESISTANCE Rg (0]}

Vee=12(V)
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MITSUBISHI ICs (AV COMMON)
M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

CROSSTALK CT (d8)

TOTAL HARMONIC DISTORTION VS. ‘ OUTPUT DC VOLTAGE VS.
FREQUENCY (SOUND) INPUT DC VOLTAGE (SOUND)
1.0 -~ 8
7 2
: 2
S S
(SR /
0
6 E 0.71 g y
s 5 < /
£z 3 g 4
9 > /
| E 0
,‘f 0 0.01 [a]
o5 1 oy 5
& Veo=12V &
=} E p
o] /
0. 001 ]
100 357 1K 3 57 10K 3 57 100K 0 2 4 6 8
FREQUENCY t [Hz) INPUT DC VOLTAGE Vinoce (V)
Vo=1[Vrms) Vee=12(V)

TOTAL HARMONIC DISTORTION VS.

VOLTAGE GAIN VS. FREQUENCY (VIDEO) OUTPUT VOLTAGE (VIDEO)

10 10
7
5
g g’
> Sy
(0] Zz0 1.0 = H
o 7 H H
z 2" g
€« 5 c
3
e i5
aE
e Z5 o1
[y
] (o) ] 7 e
2 9
> a 8
N A
3 A
0 0.01
10K 3 571M 3 57 10M 3 57100M 001 35701 3 5710 3 5710
FREQUENCY 1 (Hz] Vee=12(V] OUTPUT VOLTAGE Vo [Vrms)  Vec=12[V]
Vin=0. 5(Vrms) e t=10{KkH2)

CROSSTALK VS. FREQUENCY (VIDEO)
% OUTPUT DC VOLTAGE VS.

INPUT DC VOLTAGE (VIDEO)
16
80 m» S
Q
\ 5
70 \ > 12
w
N (2 Vec=12V
60 \ L : 8 v 9‘ \)'
o] cc=9V pa
3 ¥
50 a3
: ///
o
40 = -
10K 3 57 100K 357 1M 3 57 10M 8
0 -

FREQUENCY f [Hz) Vec=12(V]

6 8
Vin=0. 5[Vrms)

o

2

=

INPUT DC VOLTAGE Vinoc (V)
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MITSUBISHI ICs (AV COMMON)

M52472P

4-INPUT 3-CHANNEL ANALOG SWITCH

APPLICATION EXAMPLE

Video output
Sound (1} input 150 Sound (2] input
; Yp - +"lu 4
2 1u 44,1 3
+
3 1u 4+, 2
4 Yu gt 1 1
+
221 2af 200119 L8l Lt7h e} {1S) 114f J13) 112
M52472P
MBI IO BB
+ +
1 1 T e
2 2?
VTR w1
u u
swz  swi Unit Resistance : Q
Fl:( 75 75 75 75 Capacitance : F
1 2 3 4
Sound output (1) Video input Sound output(2)
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