Ordering number : ENA0240

LA73031V

Monolithic Linear IC

Video Signal Input Switch

for DVD Recorder

Overview

ON Semiconductor®

http://onsemi.com

This LA73031V isavideo signal input switch for DV D recorder.

Functions

e Six input switches x one channel
e Five input switches x two channels

e Keyed clamp
e 6dB amplifier

Specifications

Maximum Ratings at Ta=25°C

e 6MHz low passfilter

e VVideo signal detection
e Composite sync output
¢ Standby mode

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 7.0 V
Allowable power dissipation Pd max Ta<75°C* 780 mw
Operating temperature Topr -20 to +75 °C
Storage temperature Tstg -40 to +150 °C

* When mounted on a 114.3x76.1x1.6mm? glass epoxy resin.

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

Recommended Operating Conditions at Ta= 25°C

Parameter Symbol Conditions Ratings Unit
Recommending operation voltage Vce 5.0 \Y
Operating voltage range Ve opr 4.7510 5.25 \
Input pin voltage application range VIN -0.3to Vg opr +0.3 \%
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LA73031V

Electrical Characteristics a Ta=25°C, VccV=15.0V

Input signal Ratings Control Voltage Unit: V
Parameter | Symbol | Point | Signal T:fz? Atg‘dpe"‘ c:gﬁ:t Test Conditions min | typ | max | Unit | va | v7 | vo |vi7|vi9|v21|v23|v2s5|v2s
[p-p]
Current Iccl Vcel |Measure the sum of currents 60 (75| 90 |{mA|[ 0| 0|5 5|0 0O|0]|O 0
dissipation Vee2 flowing into Vo1, Vo2, Vo3
Veed and V4 with no signal.
Veed
Current Icc2 Veel |Measure the sum of currents 75| 9 [105| mA 5
dissipation Vee2 flowing into Vo1, Vee2, Vo3
at standby V3 and V4 at standby mode.
mode
Vecd
Output level C40 V|N40 SG1 v T38 Measure the output sync tip level | 0.7 [ 0.8 [ 0.9 \% 0 5 5 oo 0 0 0 5
of composite | cap | vy42 | SGL v T3g |atTas. 07 |o8lo9| Vv |o|5|5|5|0|0o|lofo0]s
C44 | Vjnd44 | SG1 v T38 07|08{09| Vv |O0|5|5|0|5|0[0]|0]|S
c1 VNI | SGL v T38 07|08{09|V |0|5|5|5|5|0|0]|0]|S
c3 VN3 | SGL v T38 07|08|{09| Vv |O0|5|5|0|0|5]|]0]|]0]|S
Output level c8 VN8 SG2 714mv T31 Measure the output center level 19 (22| 25 \Y 0 5 0 oo 0 0 0 5
of chroma c10 | vjyi0 | sG2 714mv | T31 |atT8L 19 |22|25| v |o|5|o|5]|0|0o|0o|o0]s
Cl2 | vjy12 | SG2 714mv | T31 19 |22(25| Vv [o|5|0o|lo0|5|0|0|O0]|5
Cl4 | VjNl4 | SG2 714mv | T31 19 |22(25| Vv [0o|5|0o|5|5|0|0|0]5
C16 | ViN16 | SG2 714mv | T31 19 |22(25| Vv |[o|s5|o|lo|o|5|0|0]5
Output level Cc18 V|n18 SG3 v T29 Measure the output sync tip level | 0.7 [ 0.8 [ 0.9 \% 0 5 0 oo 0 0 0 5
of ¥ €20 | V|y20 | SG3 v T29 |atT29. 07|08|lo9| Vv |o|5|0o|5|0]|0|0|0]S
C22 | VjN22 | SG3 v T29 07|08{09| Vv |O0|5|0|0|5|0|0]|O0]|S
C24 | VjN24 | SG3 v T29 07|08{09| Vv |O0|5|0|5|5|0|0]|0]|S
C26 | ViN26 | SG3 v T29 07|08{09| Vv |O0|5|0|0|0|5]|]0]|0]|S
Pedestal level | PC38 VINE SG4 v T38 Measure the output pedestal level| 2.2 (23| 24 | V 5 5 0 oo 0 0 0 5
of component | pc31 | v\8 | SG4 v T31 |atT38and T29. 222324 Vv |5|5|0|0o|lo|o|0o]|o0]|s5
output vnie | sG3 v
6dB amp gain [ G40H | V|\40 SG1 100k v T38 Measure the gain to inputofeach | 5.5 | 6 | 65 | dB | O 5 5 0 0 0 0 0 5
G8H | VN8 | SG1 | 100k | 714mv | T31 |outPut 55|6|65|dB|0|5|0|0|0]|0|0]|0O]S
GI8H | vini8 | se1 | 100k | 1v | T2e |0°9VouTVIN) 55|6|65|dB8|o|5|0o|oflo]o|ofo0]s
0dB amp gain | G40L | V|\40 SG1 100k v T38 |Measure the gain to inputofeach|-05( 0 (05 (dB |0 [0 | 5|00 |O0|O0]|O 5
G8L | VN8 | SG1 | 100k |714mv| T31 |Output. 05(0|05|dB|o|o|o|lo0of|O0O|O]|]O|O]|S’
G18L | vjN18 | sG1 | 100k | 1V 29 |20°9VouTMIN 05(0|o5|de|o|o|o|o|lofloflo|o]|s
Frequency FA0 | V|40 | SG1 | 10M | 1V T38 [Ga-Gb 05/ 0|0o5|dB|0o|5|5|0|0fl0|0]|O0]|S
characteristics|  pg VN8 | SG1 | 10M |714mV | T31 |Ga=20log(VoyTt/V)N) for 100kHz 0.5 0 [05 | dB [0 |5 |0 [0 [0 |0 |0 | O[5
in LPF-off F18 | V|\18 | SG1 | 10M | 1V T29 |Gb=20log(VoyT/ViN) for 10MHz | -05| 0 (05| dB |0 |5 (0|0 |00 |O0]|O|S5
Frequency | F40LP1| V|\40 | SG1 | 6M v T38 |Ga-Gb 3|-1|05|dB|O0|5|5|0|0|l0|[0]O|O
characteristics| Fgipy | vi\8 | SGL1 | 6M |714mVv| T31L |Ga=20log(Voyt/VyN) for 100kHz | -3 | -1 |05 |dB |0 |5 |0 |0 |o|o|o|o] o
MLPFonl -l ieip1| vt | SGL | 6M | 1v | T2o |ab=20logvourivi)for6MHz | 3 |1 |05 | de |0 |5 | 0| o]o|olo|o]o

Continued on next page
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LA73031V

Continued from preceding page.
Input signal Ratings Control Voltage Unit: V
Parameter | Symbol | Point | Signal T;ezf]l Atflrge“- c;,lgﬁ:t Test Conditions Min | Typ | Max | Unit | va | v7 | vo |vi7|vi9|v21|v23|v25|v2s
[p-p]
Frequency F40LP2 [ V|\40 SG1 |14.3M v T38 |[Ga-Gb -40| -30 | dB | O 5 5 0] 0 0 0 0 0
characteristic | Fgp2 | vi\8 | SG1 |14.3M|714mv| T31 |Ga=20log(VOUT/VIN)for 100kHz 4030 |d8|o|l5|o|lofo|oflof|o]fo
sin LPF-on2 F18LP2 [ V|\18 SG1 |14.3M v T29 Gb=20l0g(VOUT/VIN) for -40( -30 [ dB | O 5 0 0 0 0 0 0 0
14.3MHz
Output 2nd H40 | V|n40 | SG1 5M v T38 | Measure the output 2nd -45(-35|dB 0|5 |5(0|0|O0Of0[O0O]O
order H8 | VN8 | SGL | 5M |[714mv | T31 |harmonics component of SMHz. 45|35 |d8|o|s5|oflo|ojofofo]o
distortion Hi8 | V18 | SG1 | 5M | v | T29 45|35 |aB|o|5|o|lo|ofofloflo]|o
C.SYNC CV40H | V|\40 SG3 v T34 Measure the output high level at |V Veel| V 0 5 0 0 0 0 0
Separator T34. -0.5
output high
level
C.SYNC CV40L | VIN4O SG3 v T34 Measure the output low level at 0 |03]| 06 \Y 0 5 0| O 0 0 0
Separator T34.
output high
level
C.Sync CT40 | V|N40 SG3 v T34 Measure the pulse delay for input {0.85| 1.2 | 1.6 | us 0 5 0 0 0 0 0
separator signal at T34.
output pulse
delay time
C.Sync CW40 | V|N40 SG3 v T34 | Measure the pulse width at T34. | 3.2 (42| 52 | us | O 5/|0|0f|0|O0]O
separator
output pulse
width
V.Sync VV40H | V|\40 SG6 v T36 Measure the output high level at |V Veel| V 0 5 0 0 0 0 0
separator T36. -0.5
output high
level
V.Sync VVA0L | V)40 SG6 v T36 Measure the output low level at 0 |03] 06 \% 0 5 oo 0 0 0
separator T34.
output low
level
V.Sync VT40 | V|\40 SG6 v T36 Measure the pulse delay for input| 11 | 19 | 27 us 0 5 0 0 0 0 0
separator signal at T36.
output pulse
delay time
V.Sync VW40 | V|N40 SG6 v T36 | Measure the pulse width at T36. | 150 (190 240 | us | O 5(/0|0]0]|]0]|O
separator
output pulse
width
V-DET output | VDET40| V|\40 | SG1 Y T43 | Input signal Vee Vee| V | O 5|/ojoflo|0]oO
high level -0.5
V-DET output T43 No signal 0 |03] 06 \Y 0 5 0] 0 0 0 0
low level
DG DGLP38| V|\40 SG5 |3.58M v T38 -2 0 2 % 0 5 5 0|0 0 0 0 0
DP DPLP38| V|\40 SG5 |3.58M v T38 -15( 0 | 15 |(deg| O 5 5 0] 0 0 0 0 0
Crosstalk CTCV | V|\40 GND 5M iAY T38 60| -55 [ dB | O 5 5 0 0 0 0 0
CvBS Vin42 | sG1
Crosstalk C CTC VN8 GND 5M | 714mV T31 60| -55 | dB | O 5 0 0 0 0 0 0
Vin10 | SG2
Crosstalk Y CTY ViN18 GND 5M v T29 -60 | -55 [ dB 0 5 0 0 0 0 0 0
Vin20 | SG3
Video S/N SN40 | V|\40 SG3 v T38 BW = HPF100kHz, LPF5MHz 65| -60 | dB | O 5 5 0 0 0 0 0 0
20log (noise/signal)
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Package Dimensions
unit : mm (typ)
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Control Specification
Pin control voltage Low level: 0to 0.7V, High level: 2.6 to 5V
Input selection control

PIN21 PIN19 PIN17 PIN9 PIN4 PIN23 Output

INSEL3 | INSEL2 | INSEL1 | YOUTSEL |COMPONENT | Stand-by CVBSOUT Y OuUT CouT C.SYNC
L L L L L L CVBS1 Y1 C1 Y1
L L H L L L CVBS2 Y2 c2 Y2
L H L L L L CVBS3 Y3 C3 Y3
L H H L L L CVBS4 Y4 C4 Y4
H L L L L L CVBS5 Y5 C5 Y5
L L L H L L CVBS1 CVBS1 C1 CvBS1
L L H H L L CVBS2 CVBS2 c2 CVBS2
L H L H L L CVBS3 CVBS3 C3 CVBS3
L H H H L L CVBS4 CVBS4 C4 CVvBS4
H L L H L L CVBS5 CVBS5 C5 CVBS5

H L Cb Y1 Cr(C1) Y1
H CVBS2/Y2 (+1)
Other Controls

Pin No Control item L control H control

7 Gain-CTL 0dB 6dB

28 LPF ON/OFF ON OFF

+1: At the time of standby, if a signal is in Y2, the sync of the signal of Y2 will be separated.

Standby mode

CvBS2 Y2 C.Sync output
Input No Input CVSB2
Input Input Y2
No Input Input Y2

%2 Since Pin25 is test mode control, please apply GND level.
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LA73031V

Block Diagram and Application Circuit Example

0.1pF

0.1pF

CVBS-IN4 O—]

0.1pF

CVBS-IN5 O—]

SYNCTIP
CLAMP
SYNCTIP
CLAMP

SYNCTIP

OO0

CLAMP

i

SYNCTIP

CLAMP

[S—

Sensitivity adjustment

o 0/6dB LPF
AMP ON/OFF

—O cvBs-IN3

0.1uF

42— -0 cvBs-IN2

0.1pF
—O cvBs-IN1

V-DET-FIL

[l

Ik

JHE

o]
&

SYNCTIP

3|
J

CLAMP

SYNCTIP

588
g

CLAMP

| |[ToeoB | [ LPF
BIAS 1oof ON/OFF
o i

PF_|I

o 0/6dB L
AMP [ |ON/OFF[F

The parts connected by wide lines operate even at standby mode.

TE
CVBS-OUT ;
Cb-OUT
CLAMP 37) GND1
—PULSE g
s
V.SYNG OUT
38 Voc?
ig
=2
C.SYNC OUT[ g
=o
2000F T
—

<
(=]
m
n}
=z
N
]
P=}
=]
=3

Cc-ouT
Cr-OuT

Vee2
Y-OUT

LPF-CLT

25) TEST MODE-CTL

0.1pF

O Y-IN4

23) STAND-BY-H
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Pin Functions

Pin
N Pin name Signal wave form DC voltage AC level Equivalent circuit
0.
1 CVBS-IN4 0dB: 1.6V
3 CVBS-IN5 6dB: 2.1V
40 CVBS-IN1
42 CVBS-IN2
44 CVBS-IN3 2000 ,J
44
DC No signal: 1.6V
2 V-DET-CTL DC 1.7 to 2.0V
S=
8T
L‘ 30kQ
r/, O
o]
é J%
N
4 COMPONENT-H | DC Except component
mode: OV
Component mode: 5V
7 GAIN-CTL DC 0dB: OV
6dB: 5V
9 Y-OUT-SEL DC Y output: OV
CVBS output :5V
17 INSEL1 DC Low: OV 8kQ
19 INSEL2 High: 5V
21 INSEL3
23 STAND-BY-H DC Normal mode: OV
Standby mode: 5V
28 LPF-CTL DC LPF-ON: OV
LPF-OFF: 5V
6 Cb-IN 0dB: 3.0V
””””””””””””” T‘““" 6dB: 2.9V
700mVp-p
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 200Q 'J
MVAV
DC No signal: 1.6V i %
8 C-IN1/ 0dB: 3.0V
CrIN | ===--- B SR 6dB: 2.9V
3.0v
or — |714mVp-
il p-p
------ R 200Q
MVAV
DC No signal: 1.6V i

Continued on next page.
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Continued from preceding page.
Pin
N Pin name Signal wave form DC voltage AC level Equivalent circuit
0.
10 C-IN2 2.9V
12 CIN3 | .
14 C-IN4 2.9V
16 C-IN5 —[ﬂ]— — |714mVp-p 1ok ;1
“““ sTEsE T IV\VAV
200Q
DC No signal: 2.9V O
A
777
11 Vcc4
30 Vee2
35 Vee3
41 Veel
13 GND4
27 GND2
32 GND3
37 GND1
15 REG DC 2.5V
g
<
[
N
18 Y-IN1 0dB: 1.6V
20 Y-IN2 6dB: 2.1V
22 Y-IN3
24 Y-IN4
26 Y-IN5 o 2000 ,J
44 v
DC No signal: 1.6V %
25 | TEST MODE-CTL GND é
[
[N
(o
[N
% j7 /e /e

Continued on next page.
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Continued from preceding page.

Pin
N Pin name Signal wave form DC voltage AC level Equivalent circuit
0.
29 Y-OUT 0.8V
O
} 500Q
<
£
«©
31 C-OuT/ 2.3V
crout 2.3V 714mVp-p
2 1111 1|7+
1.4Vp-p
2.3V [] 700mVp-p
J_ 1.4V
500Q
38 CVBS-OUT/ CVBS output: 0.8V O
Cb-OUT Component output: 2.3V %
<
£
@
700mVp-p
or
1.4V
33 V-DET-IN
g
o
0
o]
=
n
34 C.SYNC OUT
36 V.SYNC OUT 5V
g
o
(3]
43 V-DET OUT DC No signal: 0.3V
Input signal: 5V
39 V-DET-FIL DC

750Q

200Q
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Test Circuit
01uF O
750 :
: D
VIN1
s @
750 OAuF O )
+
T4
VIN3 0—(@)
0AuF O Y
750 :
N 0,
7
VING X
01 O P
750 Ap
. ®
To
VINg IS
0ApF O Y
75Q :
- o)
VIN10
0AuF O P
75Q :
%j—' 12
+
VIN12 ®
0AuF O
750 :
]
%ﬂ 4TOuF ' ?
VIN14 ; b 15
i 0AuF O
75Q Ap
— (e
+
VIN16 LY 47
0AuF O
750 Ap
%j 8
VIN18 T19 49
0.1uF B
750 :
%:r—i 0)
+
VIN20 T2 Gi)
01 O
750 Ap
%j 22)
VIN22

CVBS-IN4
V-DET-CTL
CVBS-INS
COMPONENT-H
N.C.

Cb-IN

GAIN-CTL

C-IN1
Cr-IN

YOUT-SEL
C-IN2
Vec4
C-IN3
GND4
C-IN4
REG
C-IN5
INSEL1
Y-IN1
INSEL2
Y-IN2
INSEL3

Y-IN3

CVBS-IN3
V-DET OUT
CVBS-IN2
Veet
CVBS-IN1

V-DET-FIL

CVBS-OUT
Cb-OUT

GND1
V.SYNC OUT
Vee3
C.SYNC OUT
V-DET-IN

GND3

C-ouT
Cr-OUT

Vce2

Y-OUT

LPF-CLT

GND2

Y-IN5

TEST MODE-CTL
Y-IN4

STAND-BY-H

T4
O 01uF 750
&) T43 IJ_E@
@ 7 10%ka VIN4
T42
O 0-1i£ 75Q
T e
@) L VIN42
T40
@ 0-1i-i 75Q
T30 +% i
59 : ! |F__»‘7_VIN40
100pF | 330Q
38 A +H My »7_
) T36
5 O 10ka
>
Vce
30y D,
QO 10k |  0.01pF
34 g ‘VAV‘V =
S AT0pF ¢ *y
@3 |p_7,lr 47uF
200pF
32
100p0F | 3300
ML el M =
80 T29 '
Q 100pF | 3300
9 hd + ‘VAV‘V »_
T28
@ O
T260 0.1uF | 750
=
59 25 VIN26
T240 0.1uF | 750
@) S
53 123 VIN24
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Input Signal
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