MITSUBISHI ICs (AV COMMON)

M51321P

ANALOG SWITCH

DESCRIPTION

The M51321P is a semiconductor integrated circuit containing
analog switches designed for use in a video system. it contains
two audio switches and one video switch. Each switch has three
inputs and can be simultaneously controlled. In addition, the
video switch contains an amplifier with again of about 6.7dB.

FEATURES
@ Video and stereo sound switches in one package
® Wide frequency range (video switch)..................DC~10MHz

® High separation (video)......... Crosstalk 55dB(typ.)(@5MHz)

APPLICATION
Video equipment.

RECOMMENDED OPERATING CONDITION
Supply voltage range

PIN CONFIGURATION (TOP VIEW)
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MITSUBISHI ICs (AV COMMON)

M51321P

ANALOG SWITCH

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vece Supply voltage 14 \'/
Vis Input signal voltage 6 v
Tic Input control voltage Vce \'
Pd Power dissipation 1.25 w
Ko Thermal derating 12.5 mw/C
Topr Operating range —20~75 C
Tstg Storage temperature range —40~125 C

ELECTRICAL CHARACTERISTICS (Ta=25C, Vec=12V, unless otherwise noted)

Limits
mbol Pa te Test conditi
Syt rameter ‘est conditions in. Tvo. Max. Unit
lcc Circuit current 40 50 mA
Vioc Input bias voltage . 3.8 4.2 4.6 v
Video 5.0 5.6 6.2
Vi Output bias voltage
oroe put blas voltag Sound 3.0] 3.6 4.2
Vor Output DC offset voltage 15 100 mvV
Vien Control-pin threshold voltage 7.0 8.0 9.0 v
VicL 3.0 4.0 5.0 \'
Video, 1=1MHz 5.7 6.7 7.7
G Volt i
v olage gain Sound, f=1kHz —0.5 | —0.1 a8
THD Total harmonic distortion Sound, f=1kHz, Vo=1Vrms 0.02 0.2 %
S , Rg=6000, BW=
Vn Output noise voitage ound, Rg=600 W=15kHz 3 50 #Vms
Video, Rg=750), BW=10MHz 0.5 1.0 mvrms
, 1=
CcT Crosstalk S?"nd 1kHz 85 80 dB
Video, f=5MHz 45 55
SWITCHING MODE
1 Gy=0dB
SOUND (1) INPUT { 2 1) SOUND (1) OUTPUT
Gy=0dB
SOUND (2) INPUT 3) SOUND (2) OUTPUT
Gy*6.7dB
VIDEO INPUT i4) VIDEO OUTPUT Switch No.| S
Control input
Vce 1 1
| OPEN 2 2
GND 3 3

=7
CONTROL INPUT
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MITSUBISHI ICs (AV COMMON)

M51321P

ANALOG SWITCH

TEST CIRCUIT (Ta=25TC, Vcc=12V, unless otherwise noted)

CIRCUIT CURRENT Icc, INPUT BIAS VOLTAGE Vioc, OUTPUT BIAS VOLTAGE Vooc TEST CIRCUIT

?ﬂﬂﬂﬂa lﬂﬂﬂ ﬁﬂﬂﬂﬂﬂ%—ﬁ'ﬂ

M51321P

3] Ta] Us] o] 7] 18] [

n

QUTPUT DC OFFSET VOLTAGE TEST CIRCUIT

vi4

ia]_13] Dz [11] [io]

M51321P
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vi

Vee
2v

A YooC=Yrmes = VYmin

In video, sound (1), and sound (2) test, measure each DC output voltage of V14, V1, and V9 with SW turned to 1, 2, or 3.
CONTROL PIN THRESHOLD VOLTAGE TEST CIRCUIT

M51321P
| 3] [ & (&) 1 [e] I3
Ve 12V
+ +
3 1u +
1u + lu 1z
Vo 10 Vin Vo
Unit Resistance @ Q
Vin :t f= | KHz Capacitance : F
VicL: shows the value of V15 when AC component of each
output pin is switched OFF after initially raising DC voitage V15 to 3-5V
Vicw: shows the value of V15 when AC component of each
output pin is switched ON after initially raising DC voltage V15 to 7-9V
B 5249826 002L444 371 W
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MITSUBISHI ICs (AV COMMON)
M51321P

ANALOG SWITCH

CROSSTALK, VOLTAGE GAIN, TOTAL HARMONIC DISTORTION TEST CIRCUIT (SOUND SWITCH)

1“{_

20
il
Sz . ! S1
2
-0
500 3
F Vin=
104 1x 600 Wlp 600 in=1Vrms
1p 1kHz
1kHz t 0.1x
+ lul+ s+
Via=1Vems 6] [1s]  [ia] ﬁ‘la'l B 1 10

M51321P

Vo, THD

+

1 ‘% lﬁ ‘% ‘j;‘ % Ij;‘ 9
+ + + +
1u 1 1x 1z lu

V) Vo, THD

: Q Veo
+ o1 12v
10u I o Unit Resistance :0Q
Capacitance : F
SWITCH MODE LIST
Switch conditions
Output mode
Siand S2 S3
] 1 Vos, THD
2,3 Voc Vi
2 | Vos, THD Crosstalk CT=20log ({2>) dB
2 Voc
1,3 Voo
3 | vos, THD Voltage gain Gv=20log (Y5) a8
3 CRREY Vin
’ oc
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MITSUBISHI ICs (AV COMMON)

M51321P

ANALOG SWITCH

CROSSTALK, VOLTAGE GAIN TEST CIRCUIT (VIDEO SWITCH)
1.8

+ .1
_2?\ H-

[2]
syir + + + 104+ + + + Vo
RRE| FRERR
18 17 16 15 14 rl%‘ 12 I 10

M51321P
[N If_l 3] lj;l [s] lj;l [7] lf [o]
i ﬁ N
10 u 1 1 1u

75 75 75 Vin=0.5Vrms
SMHz

Unit Resistance : 0

Capacitance : F
SWITCH MODE LIST
S S Vo
1 1 Vos
2.3 Voc
2 Vo — Vos
2 1,3 Voc Crosstalk CT=20log (_—Voc') dB
3 Vos
3 1,2 Voc Voltage gain Gv=20log (\\//?: ) dB
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MITSUBISHI ICs (AV COMMON)
M51321P

ANALOG SWITCH

OUTPUT NOISE VOLTAGE

+ ,1u
H

H LPF2
@ Vs
0.1p 10;4
+u1/¢
600
+ .1z 600
. 600
16] [1s] f 600
M51321P
3 4 5 6 7 8
+ + +
1p 1z 1
75 75 75
+ LPF1; Band 15kHz
101 LPF2; Band 10MHz
d)Voc 12v Unit Resistance :Q

Capacitance : F
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MITSUBISHI ICs (AV COMMON)

M51321P

ANALOG SWITCH

TYPICAL CHARACTERISTICS (Ta=257C, uniess otherwise noted)

THERMAL DERATING (MAXIMUM RATING)
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CIRCUIT CURRENT VS. SUPPLY VOLTAGE
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INPUT DC VOLTAGE (SOUND)
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MITSUBISHI ICs (AV COMMON)
M51321P

ANALOG SWITCH

OUTPUT NOISE VOLTAGE VS.
CROSSTALK VS. FREQUENCY (SOUND) SIGNAL SOURCE RESISTANCE (SOUND)

100 100
7
5

w
1
\

90

w NS

AN
70 N\

w N -

e\\

50 JLf oyt A
1k 3 5710k 3 57100k 3 571M

0.
100 3 571k 35710k 3 57100k

CROSSTALK CT (dB)
7
7
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OUTPUT NOISE VOLTAGE Vy (xVrms)

FREQUENCY f (Hz) SIGNAL SOURCE RESISTANCE Rg (Q)

OUTPUT DC VOLTAGE VS.
VOLTAGE GAIN VS. FREQUENCY (VIDEO) INPUT DC VOLTAGE (VIDEO)
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FREQUENCY f (Hz) INPUT DC VOLTAGE Vinoc (V)

TOTAL HARMONIC DISTORTION VS.
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MITSUBISHI ICs (AV COMMON)

M51321P

ANALOG SWITCH

APPLICATION EXAMPLE

Vee

w

3—-03—'
4

o- o 0
SOUND (1) OUTPUT 1 L
D
+
(10 o4 3]
i |
75
—
=
o
VIDEO) ,o ™ pt 1 2
INPUT =, — 83
I -
T E
-—l 6
+
; -7
1p
75
—
+
S H a
SOUND (2) OUTPUT Tu
”r

PRECAUTIONS FOR APPLICATION

When video output is sent through a 750 output and 12V
supply voltage is used, an external transistor buffer such as
the one shown in the above diagram, should be connected
to maintain a balance with the power dissipation of the package.
Should 9V be the sole supply voltage, a direct drive arrangement
can be used as in the diagram at right by connecting resistor
Re between the output pin and ground.

Since an emitter-follower output is used in video and sound
outputs, when external wiring is long or a capacitive load is
connected, a resistor with a value of several tens of ohms
should be connected at a position near the output pin.

10 2
+
| Hu
17 SOUND (1) INPUT
J !"10" 0 2 )
+
10
e—
2sci211
14 75
o VIDEO OUTPUT
13} 75
|
12 L +"‘ o3
Bl Hio,.
+
1 H SOUND (2)
1§ LT 02 INPUT
10' +a o1
'—I' + L Io,u
10, 0.1 Units Resistance : Q
Capacitance :F
750
14 HWA—oO
Re
Rex200Q
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