I Ordering number: EN 4702 I

Monolithic Linear IC

LA7156

Video and Audio Switch

for PAL-SECAM 21-Pin Interface

Overview

The LA7156 is a switching IC for use with the PAL and
SECAM 21-pin connector interface. The LA7156
integrates video and audio switches in a single chip, and
allows significant block reorganization and integration by
providing function switching outputs with current limilers,
75 Q video drivers, muting and other functions. The
LA7156 provides a diverse set of functions, including
support for single-wire serial bus control that allows
complex logic to be handled by microprocessor software,

Functions and Features

» Three audio and three video switching systems
* Audio output and video decoder cuiput muting function
+ Video input sync chip clamp

Package Dimensions
unit: mm
3067-DIP24S
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= Two 6 dB video amplifier plus 75 Q driver systems 0.8 095 170
« VPS5 decoder output
« FSS output with current limiting SANYO: DiP248
* 5V regulator built-in
+ Serial control
Specifications
Absolute Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vo max 15 v
Afowable powaer dissipation Pdmax | Tag65°C 800 mw
Operating temperature Topr ~-20 10 +65 °C
Storage temperature Tsig -55 10 +150 °C
Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Voo g,12 v
Operating supply voltage range Voo op Bto 3 A

~
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Operating Characteristics at Ta =25°C, V=9 Vand 12V

Parameter Symbol Conditions min typ max Unit
Current drain log No input 32 40 48 mA
FSS output high level vottage 1 VHFSS1 | Vo =9V, load resistance: 10 k& 75 8.9 9.0 v
FSS output low level voltage 1 VLFSS81 | Vo =9V, load resistance: 10 k2 0 0.5 V.
FSS output high level voitage 2 VHFS852 | Vgg = 12 V, load resistance: 10 ki) 10.5 1.9 12.0 v
FSS output low level voltaga 2 VLFSS2 | Vo =12V, load resistance: 10 kit 0 0.5 \i
FSS output cutolf current 1 louTorF1 vvvﬁg:t:evlé ;::;gﬁ“:;::;?;;a " 9.3 40.0 mA
FSS output cutoff currant 2 loutorr2 :ﬁg:t;: :Sglzft:ﬁlto: ;i:;r;‘ed 9.8 40.0 mA
[Audio Switch Block}
Total harmonic distortion THOD Vin=1Vmms, 1= 1kHz, Rgyr == 0.02 1 %
Maximum output voltage Vgmax | Tha output level when f = 4 kHz and THD = 2% 2 3 virms
Output noise voltage Vo Rg = 600 Q, DIN audie filler -100 -90 dBv
HEIEIE
Interchannel crosstalk A CTA Vin=1Vrms, f= 1 kHz -20 =70 dB
Muting attenuation A VmuteA | Viy=1Vrms, f=1kHz -80 ~70 d8
Output offset voltage Vol The offset voitaga when the switch has changed state 0 20 my
Input impadance A FAVLY 40 50 60 kQ
[Video Switch Black]
Valtage gain V VGy L:Z::,f;:i L';_sp":r:f‘“; l"ﬂz Mz -1 0 +1 8
Frequency characteristics vi ViN=1Vp-p, f =100 k7 MHz -1.5 0.5 +0.5 dB
Second harmonic H2 ViN=1Vp-p =443 MHz -45 =40 dB
Third harmonic H3 Vin=1Vp-p { =443 MHz 50 —45 dB
Interchannel crosstalk V CTV Viy=1Vp-p, f = 443 MHz -5C 40 dB
Muting attenuation V VmuteV | Viy=1Vp-p, = 4.43 MHz -50 —40 dB
Qutput voitage Vaur The TP5 DG voltage with no input 07 1.0 v
[Control Block]
Serial contrel input high level Vsh 4 E v
Serial control input middle level Vsm 2 3 Y
Seria! control input low level Vsl 0 1 Vv
Pin 2 input high level V2H 4 Voo v
Pin 2 input low lave! V2L *q 0 2 v
Pin 20 input high level V20H 4 Voo v
Pin 20 input middle level VaoM *2 2 k] v
Pin 20 input low level VaoL o] 1 v
Pin 7 output high lavel V7H The TP@ DC voltage when SW3 is in the A position 4.5 5.0 55 v
Pin 7 output low lavel V7L The TP9 DC voltage when SW3 is in the B position s} t v
Note: In the operating characteristics listed above, characteristics items that do not differ between Ve = 8 V and 12 V are listed as the same item.

1. Forced 10 low when pin 2 is open.
2. Forced to the middle |avel when pin 20 is open.
No. 4702-2/8
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Timing Characteristics
Parameter Symbol Conditions min typ max unit
Minimum inpul pulse width tw 2 ns
Rise time tr 20 us
Fall time tt 20 HS
CLK
I —a tf
90%
tw
Serial Control Input Specifications
01 Dz D3 D4 D5 D6 Al A2 A3 Ad
A N A B A |
|_ DATA - ADDRESS LATCH
P T !
LA7156 Command Address
Address A1 A2 Al Ad
State L H H L

No. 4702-3/8
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Switch Loglc Values Table

The LA7156 provides the following switching control with control of pin 20.

1. Normal mode (when pin 20 is high)
In this mode, the LA7156 functions, including switching, FSS output and muting, can be controlled from the six bits
of serial data transferred from the microprocessor. However, note that the video and audio system switch operate at
the same time in this mode.

DATAY Switch state Note DATA4 Switch state Note
H A.SW1-A, V.SWI1-A 1,2 H ASW3-A, V.SW3-A, pin 7 high 1,2
L A.SW1-B, V.5W1-B 1,2 L A.SW3-B, V.SW3-B, pin 7 low 1,2
DATA2 DATA3 Swilch state Note DATAS FSS output state Note
H L A.SW2-A, V.SW2-A 1,2 H Qutput high
L L A.Swe-B, V.SW2-B 1,2 L Output low
- H ASW2-C,v.5W2-C 1,2 DATAGE Muted state Note
H Muted
L Mute released

Note: 1. Al the audio switch and the video SW3 outputs are forcibly muted when DATAE is high or in muting mode.

2. A.SW indicates the audio system switches and V.SW indicales the video system switches.

2. Preset mode (when pin 20 is middle or low)

This mode uses the LA7156 internally set up logic and the six bits of data are allocated to the VCR operating states
to allow the swilch states to be changed.

Serial Data

External Input Data

DATA No. ltlem H L Pin No. ltem H L
D1 Power on/off On Off P2 Decoder in Scrambie Norma!
D2 VCRTV VCR ™
D3 Pay CH/Normai CH Fay Normal
Da EXT/Tuner EXT Tuner
D5 PB/EE PB EE
D6 Mute on/of} On Off
- Truth Table
Pin 20: Open or Middle
D+ D2 D3 Da D5 P2 AV.SW1 AN.SW2 AV SW3 FSS out Pin 7 gut
L — — — — H A c A L H
L — — —_ — L A c A L H
H L — L L H A A A L H
H L — L L L A c A L H
H H — L L H A A A H H
H H — L L L A c A H H
H L — H L H A B A L H
H L — H L L A B A L H
H H — H L H A B A H H
H H — H L L A B A H H
H — — — H H A . A H H
H — —_ -— H L. A . A H H
Note: The previous siate is retained even if another switch is changed,
No. 4702-4/8
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Pin 20: Low
D1 D2 D3 D4 D5 P2 Avswi | Avswz | AV.SW3 | FSSout Pin 7 out
L — — - — H B A ) H L
L — — —_ - L B A B L L
H L L L L H B c B H L
H L L L L L A c B L L
H H L L L H A c A H H
H H L L L L A c A H H
H L H L L H A A A L H
H L H L L L A c A L H
H H H L L H A A A H H
H H H L L L A c A H H
H L - H L H A A B H L
H L — H L L A ;] B L L
H H — H L H A A B H L
H H — H 1 L A B B H L
H - - — H H A * * H .
H — — — H L A * * H *
Note: The previous state is retained even if another switch is changed.
Block Diagram and Recommended Circuit Diagram
AUDIO IC SYSCON vPS DEC.|| Y/C 1C
21PIN EXT
Vee VIDEO IN
3 @
oo & = VIDEC OUT
a7 L aud uy aatBl 9 3 [ |8 bioos (9)
K K RS g g xr Z FSS 0UT
VIR | EXT | VIR | & g {ono [B T|ves (&)
22 21 20 19 s 17 |16 AUDIO IN
BUFFER | BUFFER BUFFER) BUFFER ©
& AUDIO QUT
VIDEO (5
ORIVER : AUDIO IN
208 AMP £DB AMP b 508 AMP /1 @
ASW2 | ASW3 [M,ETI_EJ v.swi|  v.sw2 AUDIO OUT @
¢ N BYA CB —
T o SERIAL | 5
[ CONTROL [
L Py I 'y 1|
1 VIDEO IN A
Voo CURRENT @
LIMITER VIDEQ OUT
L QLAMP CLAMP CLAMP 9
@ l—— RIVE 'JDFWEP-'——‘I DECODER IN
Ve vee, GNDH 12 g
1 2 | 3 4 5 3 7 8 9 10 AUDIO N
bECOER EXT | 83 |1unen o EXT TUNER DECODER 6
SW3ICTL AUDIC OUT
+ + + ouT ¢ + + @
prd pevd pred v zZ i AUDIO IN
474 47u o lu 1 Tu @
AUDIO QUT 1
| S—
21PIN DECODER
L L + - =
Vee Z600 2600 0. u =75 275
? O — VIDED
+] 2 A
00x z e 75 AUDIO | TUNER
0.01u
;-7500 Units (Resistance: 0}, Capacitance: F)
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Test Circuit

o SW2 CTL
o0
600 Tk £10kF 1k IR A1
+7s68 TP5 | TR4| TP3
TP8| TP7| TPE g2 |160a
Ha7 a7t 47:1 47 +

24 '23 2 21 20 19 18 17 18

LA7156
1 2 3 4 5 g8 7 8 9 10 M 12
+ + + l + + +
47 1 47u 47u TP9 Tu Tu 1
TP1
[an}
+]set B +]s62 =+ &2 +[564 | g5+ S66%
+ 0
600 75
0.1: 75 75
—o—g_I g;a TO 0l >
sSwi I
A
100:H Units {Resistance: (1, Capacitance: F)
Voo
Input and Qutput Pin Circuit Diagrams
Unit {Resistance. (1. Current source; A}
Pin No. Symbol 1O circuit DC vollage Nole
Voo %
1 A
1001 ‘ .
A2
3 N 12 Ve +07Y
N A S0k 500
4 Aa
G N : } 1004
56k
2 DEC IN
13k
‘ Voo
4 FSS OUT Veg-02V
40k
6 Vee

Continued on next page.
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Continued from preceding page.

Unit (Resistance: Q, Current source: A}

Pin No. Symbol YO circuit DC volage Note
Ve
1k
H: 5.0V
7 SWACTLOUT 1.5k L: 33
27k
Voe o]
B Vint
10 Vin 25V
12 'Vwa )
“ Ve L 500
500k = lIOO u
al
*] DRIVER VCC
1 DRIVER GND
Vo
14 Vour!
5004 |
16V External connection
17 VOUTZ l m
Voo
100 |
15 YouTd . 16V Signal processing IC connection
L]ﬂOy
200
16 Vourd ' 16V Signal processing IC connection
1k
18 GND
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Continued from preceding page.

Unit {Resistance: , Current source: A)

Pin Ne. Symbol VO circuit DC voltage Note
5V REG Voo
50u L
50k
19 DG IN 25V
2k
50k ‘, 50u
20 MCDE CTL IN 25V
Vo
21 Aoyr? f
| —"] 112 Voo External connection
23 Agyr2
Voo
22 Aout3 112 Vee Signal processing IC connection
} 400,

W No products described or contained herein are intended for use in surgical implanits, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or centained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO, LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employses jointly or severally.

B Information (including cirouit diagrams and circuit parameters) herein is for example only; it is not guarant-
ead for volume production. SANYO believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intslloctual property rights or other rights of
third parties.

This catalog provides information as of December, 1996. Specifications and information herein are subject
to change without notice.
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