SONY.

CXA1314P/CXA1414P

Video Switch Compatible with |2C Bus

Description

CXA1314 and CXA1414 were developed as video
switches for the 1°C bus.

Features
» Serial contral through 1°C bus.
® 3 channels for video input and 2 channels for video
output.
® The 2 channels for video output are respectively
independent and allow for input selection at witl.
» Composite/S pin signal discrimination output.
* Video input 1 selection information output.
* Gain=6 dB amplifier built-in video system.
* Wide band video amplifier (15 MHz, —3dB)
¢ Slave address for CXA1314 and CXA1414 differ.
CXA1314: 92H
CXAl1414:; 94H
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SONY reservers the right to change products and specifications without notice.

16pin DIP (Plastic)

Applications

Usage eof CXAlll4 in conjunction with
CXA1314 and CXA1414 form an AV switch block
where there are 4 channels for input and 3 for
output for each of video and audio respectively.
When CXA 1314 and 1414 are combined S video
features 3 channels for input and 2 for output.

Structure
Bipolar silicon monolithic IC
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CXA1314P/CXAL1414P

Absclute Maximum Ratings (Ta=25°C)

¢ Supply voltage

e Operating temperature
s Storage temperature
Allowable power
dissipation

Vee 12
Topr _20 tO +75
Teg  —65 to 150
Py 960

Recommended Operating Conditions

e Supply voltage
s QOperating temperature

Vee 8to 10
Topr _20 tO +75

Pin Configuration (Top View)

/
VIDEQ 1 IN o @ SLIN
BIAS o @ VGND
VIDED 2 IN o 0 V1 SELECT
vee o @ LD
52 IN o @ DGND
VIDEO 3 IN o o =2
53 IN o 0 SDA
S SELECT o o SCL
* 1CXAl1314: VIDEO 1 OUT
CXAl414: VIDEO 0 QUT
% 2CXA1314: VIDEQ O OQUT
CXAl414: VIDEQ 1 QUT

¥
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SONY: CXA1314P/CXA1414P
Pin Description
No. Symbol VoTtlang'e Equivalent circuit Description
1 |VIDEQ1 IN 4.5y Ve Video input 1, 2, 3 input pins.
VIDEDO 2 IN + s2v
6 [VIDEO3 IN 10 105K
® ¥ 150
3
OuA 350uA
@ nr : »r
2 |BIAS 4.6V Builds up Vcc/2 that becomes the
vee internal bias reference. Supply ripple is
X s F2SK suppressed by installing a capacitor.
@ 4% Cut off frequency is supplied through
X Tk _ 1000 H ]
o fo=Zrx1ixC (e [H2

4 [ Vee 9.0V Supply veltage pin.

5 |S2IN vee S signal 1, 2, 3 selection information

7 |S3IN T 40uh pin.

16 |S1IN & o 25w Threshold level is set to about 2.3V.

g 1r 40.7K

8 |S SELECT Pin 8 (5 SELECT) outputs the control
14 | V1 SELECT ver signal for the select switch of S signal/
= . composite video signal. Switch of S
9 o signal/composite video signal. Pin 14
e x (V1 SELECT) is the output pin for the
select infomation of video signal 1.
(For details refer to the paragraph for
™ operation description). Both pins are

for open collector output.

9 |SCL SCL (Serial Clock Line) of 1*C bus
standards. Threshold level is set to
about 2.3V.

10 | SDA SDA (Serial Data Line) of I*C bus
standards. Threshold level is set to
about 2.3V,

11 (VIDEDO 4.5y Video output 0, 1 output pin.

(13)| OUT

r Y
57
13 |VIDEO 1 Q- e 45V
11| our bx
CDI.SmA
12 | DGND Digital GND pin.
15 | VGND Video GND pin.

*( ): CXAl4l4
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SONYs CXAL314P/CXA1414P

Electrical Characteristics Ta=25C, Ve =9V
Item Symbol Conditions Min. | Typ. | Max. | Unit

Consumption current lee  [Vee=9V, No signal, No load (Fig. 1) [ 12 | 20 | 28 | mA

BIAS Vec/2 IV.c=9VY, No signal, No Ioad (Fig.6) |42 |46 |50 ! v

Video System {Symbol/Condition)

Item Symbol Conditions Min. | Typ. | Max. | Unit
1/0 pin voltage Vipin  [Vcc=9V No signal, No load (Fig. 6) |41 [ 45 |49 v
E;esq”ency characteris- | ¢ 10.3Vp-p input, Fig. 33|10 |15 | — |MHz
Gain GV, |f=100kHz, 0.3Vp-p input (Fig.3) |55 |60 |65 |dB
Input dynamic range Va, f=1kHz, distortion<MAx. input of 1.0‘ﬁ,:ig. 2 20 {30 | — [vpp

Crosstalk between Veo |f=4.43MHz 1Vp-p input (Fig. 3) | — |~-55|-50| dB

video outputs

Input resistance Riny [Tested at DC ' (Fig. 2) | 7 11 15 | kD
Ripple rejection ratio RRy |f=100Hz, 0.3Vp-p added to V¢ (Fig. 4) | — |—35|—30| dB
Output impedance Rov |f=100kHz, 2Vp-p input (Fig. 8) { — 12 | 30 9]
I°’C BUS logic system See Fig. 7

Item Symbol Min. Typ. Max. Unit

High level input Vin ) 3.0 - 5.0 v

Low level input voltage VL 0 - 1.5 Vv

Low level output voltage Vou 8] — 0.4 vV

During SAD, 3mA inflow fscL 0 - 100 kHz

Min. waiting time for data modification tayr 47 — - HS

Min. waiting time for start of data transfer | typs1a 4.0 — - us

Low level clock pulse width tLow 4.7 — — HUS

High level clock pulse width thicu 4.0 - — uS

Min, waiting time for start preparation tsu.sTa 4.7 — - us

Min. data hold time ) tup.oar 5 - — uS

Min. data preparation time tsupar 250 — — ns

Rising time te — — 1 MS

Falling time tr — - 300 ns

Min. stop preparation time tsusto 4.7 — — HS
S pin information logic system

ltem Symbol Conditions Min. | Typ. | Max. | Unit
High level input voltage Vius | S1to 31IN 30| — | 90 v
Low level input voltage Vis [S1to 31N 0 — | 1.5 v
Low fevel output voltage Vous | SSEL, VISEL, during 1mA flow in 0 — | 04 v
-d -
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CXA1314P/CXA1414P

SONY:

% 1: CXAl314: V1 OUT, CXAl1414: VO OUT
* 2: CXA1314: VO QUT, CXAl414: V1 OUT

ircui

Electrical Characteristics Test C

Fig. 2

Vra+0.5v

Fig. 6
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I2C BUS contro! signal
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Fig. 7
Operation

CXA1314/CXAl414 is video switches which feature 3 channels for video input and 2 channels for video
output. At the respective outputs an amplifier of about 6dB is built in. Respective outputs can independently
select the desired cutput. This is executed through I*C bus.

1. 1*)C BUS

I’C bus (Inter iC bus) is a bus system inside the equipment developed by Philips. Start, Stop, Data transfer,
Sync, and Collision prevention can be executed through two lines, SDA and SCL. The output of respective IC's
is either an open collector or an open drain, shaped into a wired OR and forming the bus line. The bus signa!
structure is indicated as follows.

=3 i 1
A — 1 [
ok [ !
1
soA ! D | A T A A D A T A A I
| |
} ! | |
i1 ! !
[ I 1
[ ] I
L] mse 158 Ms8 Lsa | !
— i -
[ 1 I
P el I i
151 | P |
I | | I
1| | |
L i .
- | I J
START 1 2 3 4 5 6 7 8 9 1 2 3 9 STOP
§: Start Condition ........ High to Low transition of the SDA while SCL is High.
P : Stop Condition.......... Low to High transition of the SDA while SCL is High.
A : Acknowledge .......... Reply signal coming from slave,
-6 —
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SONY: CXA1314P/CXA1414P

Data is transferred by MSB first. 8 bits in one unit. Afterthat aknowledge is set on to confirm the signal from
Slave.*! Normally, Slave IC's take in data with the rising edge of SCL while Master*? [C's change data with the
falling edge of SCL. The actual data format is indicated as follows.

5 Slave address A

92,/94, DATAO A DATA1 A DATA 2 AP

Slave address is an address proper to the IC that is assigned to each IC according to its functions. From the
8-bits the upper 7-bits are proper addresses while the last bit is allocated to R/W. This R/W hit turns to Read*?
at 1 and Write** at 0. For CXA1314/CXA1414 92H/94H is assigned as slave address. {Write only as there
is no Read mode)

* 1. Slave: IC controlied by the master. Normally, all IC's except microcomputers are slaves.
* 2. Master: Modicates IC's on the side that controls, such as microcomputers.

* 3. Read: Mode in which Master reads out data from slave.

* 4. Write: Mode in which data is read out from master to slave.

2. CXA1314/CXA1414 control

CXA1314/CXA1414 control is perfomed by writing 3 bytes of data into 3 contro! registers composed of
8-bits (as 5-bits are empty actually 3-bits) that control the output selection circuits of 2 systems. First byte
data (DATA 0) performs the input selection of VIDEO O OUT and second byte data (DATA 1) that of VIDEO
1 OUT. Third byte data (DATA 2) controls other I/O modes. CXA1314/CXA1414 slave address is 92H/94H
for Write mode only.

5 Slave address A

92,/94, DATAO ‘A DATA1 A DATA 2 AP

S : Start condition

A : Aknowledge emitted by slave (CXA1314/CXA1414)
P : Stop condition

Control Register Structure

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
[DATA O] X VOMUTE|VOSEL1 |VOSELO X X X X
[DATA 1] X VIMUTE|V1SEL1|V1SELO X X X X
[DATA 2] X Sl * 1 % 2 X X X X

* X Undefined

* All registers are set to 0 at the IC reset.
*]1 CXAl3l4: SPD, CXAl1414; V1S
2 (CXAl1314: V1S, CXAr414: SPD
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CXA1314P/CXAl414P

Registers Description

[DATA D] : SW, control data (Source select of VIDEO O OUT)
[DATA 1] : SW, control data (Source select of VIDEO 1 OUT)

Vi MUTE | V* SEL1 | V* SELO Input pin
0] X X Mute {blanking)
1 0 0 Mute
1 C 1 VIDEOL IN
1 1 0 VIDEO 2 IN
1 1 1 VIDEO 3 IN
% * ; Either O or 1.
* X: Undefined.
SW1
VIDEO 1 IN (D) o VIDEO 0 OUT
A (@)
VIDEO 2 IN(3)
VIDEO 3 IN@®——
SW2
Vee @—-—‘* Ll“.o VIDEO 1 QUT
BIAS @—% @
e O— Cy: cxalate

[DATA 2] : Select information control data of S signal/video signal and video signal 1.

: When S pin is selected, set to the reverse polarity of S1 IN through S3 IN input polarity. If S pin selection

is defined as "0" for S1 IN to S3 IN, Sl is at *1". When S pin selection is defined as *1", Sl is set to

SW3 ()'S SELECT
— D>
l _cyo | SPD [
-vn SELI-VOSELO
@ [ostiTosed) @D V1 SELECT

(8) S SELECT

Sl
I‘OH- .
in CXA1314 SW3 is controlled by VO SEL 1 and VO SEL 0.
In CXA1414 SW3 is controlled by V1 SEL1 and V1 SELO.
oCXAl314
VOSELY | VOSELO (S pin select input signal S1IN
0 ¢] Sl $2 IN
0 1 S1IN
S3IN
1 0 S2IN
1 1 S3IN
oCXAl4l4
V1 SEL1 | V1 SELO | S pin select input signal
0 -0 st SLIN
0 1 S1IN S2IN
1 0 S2IN S3IN
1 1 S3IN
-8-
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SONY> CXAL314P/CXA1414P

SPD: Defines the polarity of the control signal output (S SELECT) for the S signal/composite video signal
select switch.

S1 to S3/SI SPD S SELECT
0 0 1
0 1 C
1 0 0
1 1 1

VIS : When information indicating that video input1 (VIDEO 1 IN) has been selected at the video output
source of Pin 11 (For CXA1314 VIDEO 0 OUT and for CXA1414 VIDEQ 1 QUT), this output polarity is
defined.

In CXA1314 SW4 is controlled by VO SEL1 and VO SELO while in CXA1414 it is contrelled by V1 SEL
1 and V1 SELOC.

o CXAl1314
VO SEL1 | VO SELGC V1S V1 SELECT
0 1 0 !
1 0
0 e 0 0
1 % 1 1
oCXAl4l4
VO SEL1 | VO SELO V1§ V1 SELECT
1 ] 0 1
1 0
0 0 0 0
1 * 1 1

* S pin information (S1 to §3), S SELECT and V1 SELECT become positive logic as a 1*C bus data.
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SONY: ‘ CXA1314P/CXAL414P

3. CXA1314/CXA1414 control example
At application circuit example 2 a contro! instance is shown where S-VIDEO 1 signalis output to Y/C 1 QUT
and S-VIDEOQ 3 signal to Y/C 2 OUT. S information input polarity is at O.
If switching at SW1 and 2 is executed by flowing in current, polarity at S SELECT output turns to O.
In the application circuit example, Pin 14 the video 1 select cutput pin is open but output polarity is set to 1.

Video input and polarity
CXA1314 CXAl414
Video 0 output Video 1 Videc 1
Video 1 output Video 3 Video 3
S information input 0] 0
S select output 0 0
Video 1 Select output 1 1

When input on the above chart is to be selected.
CXAl1314 CXAl4l4

Video 0 output 101 101
Video 1 output 111 111
polarity 110 101

As this is the control code, transferring the 3 byte data would do.
CXA1314 X101 XXXXXI1I1IXXXXX110XXXX
CXA1414 XI1OL1XXXXXI111XXXXX101XXXX

First byte —I l— Second byte S - Third byte —

(Since X hit is undefined either 1 or 0) that is,

CXA1314

924, 504, 704, 60y (When X is at 0)

92, DFy, FFy, EFy (When X is at 1)
CXAl414

94, 504, 704, 504 (When X is at Q)

94, DFy, FFy, DFy (When X is at 1)
Transferring either data would do.

—10 —
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Handling Precautions

As CXAl314 and CXAl1414 utilize video and digital signals the following points should be taken into

consideration.
1) On the input side of the video system the wiring may cause crosstalk. An effective measure
separate input by utilizing an earth line on the substrate,

would be to

2) When controlis performed through I?C bus, once it is set on, as long as there is no change in the data {(With
power off it is called off, however), the condition at which it is set is kept on. To avoid noise caused by
SCL, SDA clock, and data transfer, it is recommended to stop the master for a while except during usage.

3) Pin 2 provides bias. By installing a capacitor here effective suppression of supply ripple can
Here the cut off frequency obtained is

1000
fo= g x1ixcGn 2

4) Keep the bypass capacitor for the supply near pin 4,

Characteristics Diagram

Rectangular wave input vs.

Video Amplifier vs. Frequency Video amplifier output
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CXA1314P/CXAL414P

Package Oqtline Unit: mm

16pin DIP (Plastic) 300mil 1.0g
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