MITSUMI I2C BUS Control 5-Input 2-Output AV Switch MM1495X

I2C BUS Control 5-Input 2-Output AV Switch
Monolithic IC MM1495X

This IC is a 5-input, 2-output AV switch with [2C BUS control, developed for use in TV. This IC supports S2
and Cenelec standards.

Features

. Serial control by I12C BUS.

.5 -inputs, 2 - outputs (2 of the 5 input lines can be used for either composite or Y)

. Built-in sync separation circuit

. Built-in Y/C mix circuit

. Video and audio switches can be controlled independently.

. 6dB amp built in to video and audio systems.

. Output voltage gain can be varied by mounting an external resistor on the audio input pin.
. Slave address can be changed: 90H or 92H

. Built-in 3-value identification function

SOP-44A (MM1495XF)
SDIP-42A (MM1495XD)

Applications

1. TV
2. Other video equipment
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12C BUS Control 5-Input 2-Output AV Switch MM1495X

Block Diagram
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VA6 [3130[E101d Typical model: MM1495XF

102 34567 891011121314151617 1819202122
oo g
SOP-44A
1 LnTV 12 LinS2 23 SCL 34 Cin2
2 RNTV 13 Y/VINS2 24 SDA 35 Lout2
3 VINTV 14 RINS2 25 CLAMP 36 Yind
4 LinV1 15 CiNS2 26 BIAS 37 Vee
5 RinV1 16 I/02 27 Address 38 Civl
6 Vi1 17 LinV2 28 RourTV 39 Rourl
7 LinS1 18 RivV2 29 LourTV 40 Vourl
8 Y/VinS1 19 VinV2 30 Vour2 a1 Lourl
9 RinS1 20 I/03 31 GND 42 Your
10 CinS1 21 04 32 Yin2 43 05
11 I/01 22 Syncour 33 Rour2 44 Cour

*XD has no 04 or Address pin.

Pin Description

Pin No. Pin name Function Internal equivalent circuit diagram
1 LinTV Audio input
2 RNTV
4 LnV1 ;ﬂé
5 RnvV1 ~ T -
7 LinS1 &
O
192 IEINgl O 11.4k T
INS2 = NS
14 RiNS2 2‘§ TE %ZSK
17 LinV2
18 RiNnV2
3 VINTV Video input
6 VinVv1 (Composite or Y) 290
8 Y/ViNS1 X
13 Y/VinS2 * Sync tip clamp
19 Vinv2
32 Yin2 O e
36 Yinl 4.7V -
N — 25)A ‘ﬁ%
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Pin No. Pin name Function Internal equivalent circuit diagram
10 CnS1 Video input with
15 CiNS2 S detector 4'\/\‘
Croma
( ) x
%‘I 5k %
A
O “2’55_( NN S-Det.
> 2 >—
e
~ 220 -
LN = 305k
<,
o@
Yo}
11 I/01 Input / Output port
16 I/02 §_¢é é ¢§_
20 I/03 0 o VihH
AN | >
2.85V
VthL
O_ 1.1V
|
31 GND GND
37 Vce Ve
21 04 Output port
43 05
100pA |
22 Sync out Sync separation output
80uj‘ﬁ_@
23 SCL CLK input from I2C
<
E
3.1V T
14
2.7V b*
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Pin No. Pin name Function Internal equivalent circuit diagram
24 SDA DATA input from I2C
@ é@?
3v [T
13
2.7V b*
27 Address Address select
O 70k J
*< so%
25 CLAMP Clamp capacitor
x %é re
- (aV] (aV)
AN
O
i %‘g 7 !
o N
[a\}
26 BIAS BIAS
<
5 é;g
JANED =
e
O711=K
28 RourTV Audio output
29 LourTV < JX
Ed
33 Rour2 ®
35 Lout2 30k \/~
39 Rourl O
41 Lourl é
<
isRel 8@ Zli
[ce]
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Pin No. Pin name Function Internal equivalent circuit diagram
30 Vour2 Video output
40 Vourl (Composite) | 5 % o
&
N
7.5k
©
N A\V4

34 CiN2 Video input
38 CiN1 from comb-filter 4(1
(Croma) A _
x
%:9
ST
<
-1 X
TT R som ¢gﬁ
42 Your Video output
)
44 Cour Video output :
(Croma) 2
(e}
AN
X
7.5k
—C O

—CD
—D
1.5mA
—(CD
—
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Absolute Maximum Ratings [iERAXe)

Item Symbol Ratings Units

Storage temparature Tsra -40~+25 °C

Operating temparature Torr -20~+75 °C

Supply voltage Vce max. 12 v
Allowable loss Pd 1100 mW

Recommended Operating Conditions

Item Symbol Ratings Units

Operating temparature Torr -20~+75 °C

Operating voltage Vor +8~+10 v

= [=Yoyig (o= L@ =Tz (03 (=) g 1 { [o5<) Typical model: MM1495XF (Except where noted therwise, Ta=25°C, Vcc=9V)

Item Symbol Measurement conditions Min. | Typ. | Max. | Units
Current consumption Icc No signal 41 58 75 | mA
Terminal voltage
Video input Vvin 3,6,8,10,13,15,19,32,34,36,38pin | 3.9 | 42 | 45 | V
Composite video input Vvour 30, 40 pin 19 | 21 | 23 A"
S video input Vsour 42, 44 pin 33 136 39|V
Audio input Van 1,2,4,5,7,9,12, 14, 17, 18 pin 32 |35 (38| V
Audio output Vaour 28, 29, 33, 35, 39, 41 pin 38 | 41 | 44 | V
Input impedance
Croma input ZcIN 10, 15, 34, 38 pin 10 15 20 | kQ
Audio L input ZUN 1,4,7,12, 17 pin 22 | 28 | 34 | kQ
Audio R input ZRIN 2,5,9, 14, 18 pin 22 | 28 | 34 | kQ
Threshold level
S detect of CinS1 Vthci 1.75 1225|275 | V
S detect of CinS2 Vthee 1.75 1225|275 | V
Address detect Vthapr 1.5 20| 25 | V
L Vthio 08 | 11 |14 | V
VO portdetect = - 270 | 2.85 | 3.00 | V
L Vthi 08 | 11 |14 | V
VO2portdetect I 270 | 2.85 | 3.00 | V
L Vthise 08 | 1.1 | 14 | V
VO3 portdetect I 270 | 2.85 | 3.00 | V
Voutl
Voltage gain Gw SIN wave: 1V 100kHz 55 | 6.0 | 65 | dB
Frequency characteristic fv1 SIN wave: 1V 10MHz/100kHz -1.0] 0.0 | 1.0 | dB
Differential gain DGw1 Staircase signal 1V -3 0 3 %
Differential phase DPw1 Staircase signal 1V -3 0 3 °
Input dynamic range Dwi SIN wave: 100kHz THD=1.0% 1.6 | 1.9 A%
Output impedance Zvi (50) Q
Crosstalk CTw1 use test circuit 2 3.58MHz, 1V -60 | -55 | dB
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ltem Symbol Measurement conditions | Min. | Typ. |Max. |Units
Vout2
Voltage gain Gvz SIN wave: 1V 100kHz 55 | 6.0 | 65 | dB
Frequency characteristic fve SIN wave: 1V 10MHz/100kHz -1.0] 0.0 | 1.0 | dB
Differential gain DGvz Staircase signal 1V -3 0 3 %
Differential phase DPve Staircase signal 1V -3 0 3 °
Input dynamic range Dv2 SIN wave: 100kHz THD=1.0% 1.6 | 1.9 v
Output impedance Zv2 (50) Q
Crosstalk CTv2 use test circuit 2 3.58MHz, 1V -60 | -55 | dB
Your
Voltage gain Gv1 SIN wave: 1V 100kHz 55 | 6.0 | 65 | dB
Frequency characteristic fv1 SIN wave: 1V 10MHz/100kHz -1.0] 0.0 | 1.0 | dB
Differential gain DG Staircase signal 1V -3 0 3 %
Differential phase DPvn1 Staircase signal 1V -3 0 3 °
Input dynamic range Dv1 SIN wave: 100kHz THD=1.0% 1.6 | 1.9 v
Crosstalk CTwi use test circuit 2 3.58MHz, 1V -60 | -55 | dB
Cour
Voltage gain Gl SIN wave: 1V 100kHz 55 | 6.0 | 65 | dB
Frequency characteristic fc1 SIN wave: 1V 10MHz/100kHz -1.0] 0.0 | 1.0 | dB
Differential gain (Note.1) DGci Staircase signal 1V -3 0 3 %
Differential phase (Note.1) DPc1 Staircase signal 1V -3 0 3 °
Input dynamic range Da SIN wave: 100kHz THD=1.0% 2.75 | 3.25 v
Crosstalk CTc use test circuit 2 3.58MHz, 1V -60 | -55 | dB
Sync out
Sync separation level Vskpa 30 60 90 | mV
U e, L VsoL Sync out: sink 2mA 04 A%
H Vson 4.8 v
Lourt1
Voltage gain GL1 SIN wave: 1V (*x1) 1kHz 1.0 | 15 | 20 | dB
Frequency characteristic fi1 SIN wave: 1V (x1) 1MHz/1kHz -1.0] 0.0 | 1.0 | dB
Total harmonic distortion THDw1 SIN wave: 1V (*x1) 1kHz 0.03 | 0.1 %
Output offset voltage VorrL1 DC offset at the switching time =30 0 30 | mV
Output dynamic range Du SIN wave: 1kHz THD=0.5% 2.6 | 2.8 V(*1)
Crosstalk CTu 1kHz, 1V (*1) -90 | -80 | dB
. N At 2.2kQ terminal
Ripple rejection RRu Vee=9V+0.3V (100Hz: SIN wave) 45| 40 dB
Rout1
Voltage gain Gri SIN wave: 1V (x1) 1kHz 1.0 | 1.5 | 2.0 | dB
Frequency characteristic fr1 SIN wave: 1V (x1) 1MHz/1kHz -1.0] 00 | 1.0 | dB
Total harmonic distortion THDr1 SIN wave: 1V (1) 1kHz 0.03 | 0.1 %
Output offset voltage VOFFR1 DC offset at the switching time -30 0 30 | mV
Output dynamic range Dri SIN wave: 1kHz THD=0.5% 2.6 | 2.8 V(*x1)
Crosstalk CTr1 1kHz, 1V (*1) -90 | -80 | dB
Ripple rejection RRr1 At2.2kQ terminal -45 | -40 | dB

Vee=9V+0.3V (100Hz: SIN wave)
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ltem Symbol Measurement conditions | Min. | Typ. |Max. |Units
Lout2
Voltage gain Grz SIN wave: 1V (1) 1kHz 1.0 | 15 | 20 | dB
Frequency characteristic fio SIN wave: 1V (x1) 1MHz/1kHz -1.0| 00 | 1.0 | dB
Total harmonic distortion THD12 SIN wave: 1V (x1) 1kHz 0.03 | 0.1 %
Output offset voltage VorrL2 DC offset at the switching time =30 | 0 30 | mV
Output dynamic range Di2 SIN wave: 1kHz THD=0.5% 2.6 | 2.8 V(*1)
Crosstalk CTvL2 1kHz, 1V (*1) -90 | -80 | dB
. L At 2.2kQ terminal
Ripple rejection RRiz Vee=9V+0.3V (100Hz: SIN wave) 45| 40| dB
Rout2
Voltage gain Gr2 SIN wave: 1V (x1) 1kHz 1.0 | 15 | 20 | dB
Frequency characteristic fre SIN wave: 1V (%¥1) 1MHz/1kHz -1.0] 0.0 | 1.0 | dB
Total harmonic distortion THDr2 SIN wave: 1V (%1) 1kHz 0.03 | 0.1 %
Output offset voltage Vorrrz DC offset at the switching time -30 0 30 | mV
Output dynamic range Dre SIN wave: 1kHz THD=0.5% 2.6 | 2.8 V(*1)
Crosstalk CTre 1kHz, 1V (*1) -90 | -80 | dB
. . At 2.2kQ terminal
Ripple rejection RRtee Vee=9V+0.3V (100Hz: SIN wave) 45| 40| dB
LoutTV
Voltage gain Grrv SIN wave: 1V (%1) 1kHz 1.0 | 1.5 | 2.0 | dB
Frequency characteristic furv SIN wave: 1V (x1) 1MHz/1kHz -1.0| 00 | 1.0 | dB
Total harmonic distortion THDr1v SIN wave: 1V (1) 1kHz 0.03 | 0.1 %
Output offset voltage Vorrrtv DC offset at the switching time =30 | 0 30 | mV
Output dynamic range Drrv SIN wave: 1kHz THD=0.5% 2.6 | 2.8 V(*1)
Crosstalk CTrrv 1kHz, 1V (*1) -90 | -80 | dB
. L At 2.2kQ terminal
Ripple rejection RRurv Vee=9V+0.3V (100Hz: SIN wave) 45| 40| dB
RoutTV
Voltage gain Grrv SIN wave: 1V (*x1) 1kHz 1.0 | 15 | 20 | dB
Frequency characteristic frrv SIN wave: 1V (1) 1MHz/1kHz -1.0] 0.0 | 1.0 | dB
Total harmonic distortion THDRrtv SIN wave: 1V (%1) 1kHz 0.03 | 0.1 %
Output offset voltage VOFFRTV DC offset at the switching time -30 0 30 | mV
Output dynamic range Drrv SIN wave: 1kHz THD=0.5% 2.6 | 2.8 V(*1)
Crosstalk CTrrv 1kHz, 1V (*1) -90 | -80 | dB
. . At 2.2kQ terminal
Ripple rejection RRxrv Vee=9V+0.3V (100Hz: SIN wave) ~45 | -40 | dB
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ltem | Symbol Measurement conditions | Min. | Typ. |Max. |Units
I2C condition (Note.2)
Input voltage L i 0.0 15 | V
Input voltage H Vi 3.0 5.0 v
Low level output voltage VoL SDA sink 3mA 0.0 04 | V
High level input current I SDA, SCL=4.5V -10 10 | pA
Low level input current I SDA, SCL=0.4V -10 10 | pA
Clock frequency fscL 100 | kHz
Data transfer wait time tBUF 4.7 us
SCL start hold time tHD ; STA 4.0 us
SCL low level hold time tLow 4.7 us
SCL high level hold time tHIGH 4.0 us
SCL start setup time tsu; sTa 4.7 ns
SDA data hold time tHD ; DAT 200 ns
SDA data setup time tsu; pAT 250 ns
SCL rise time tr 1000 | ns
SCL fall time tr 300 | ns
SCL stop setup time tsu;sto 4.0 us

( ) The inside of parentheses is design guarantee value.
(*1) Effective value

(Note.1) Differential gain and Differential phase of Cour.
The following combination is presumed as a case that a Y signal is left in the croma output terminal
(Coun).
(1) At the time of the V-throughmode choice
{ (2) When a Y signal is left with comb-filter for Cin1, the Cin2 input.
Do the measurement of differential-gain and differential-phase with the Cout terminal by the above
mode.
(Note.2) 12C condition

-~ E E / >< X :\E | \ E7 |
A tr_ _tr o oo
T /m\ 7Z er U I
R L s ‘ | L i L |
1 1 tHDisTA tLow tHD:DAT  tHIGH tSu:DAT tsu:sTA, tsu:sTo |

_S_' 120 [
(Note.3) Video inputs
VNV, VInV2, VINTV, Y/VINST, Y/VINS2, YinT and YIN2 inputs are sync tip clamped, while CinS1, CiNS2,
Ci1 and CiN2 inputs are non-clamped.
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12C BUS

S:Start Condition
o P:Stop Condition

1234567 8A12 8 A 'Z A:Acknowledge

I2C BUS is inter bus system controled by 2 lines (SDA, SCL).
Data are transmitted and received in the units of byte and Acknowledge.
It is transmitted by MSB first from the Start conditions.

[Control registers]
Control registers are data sent from the master for determining the switch conditions.
The data format is set as shown in the following figure.

Slave address RW DATA1
s A A
1 \ 0 \ 0 \ 1 \ 0 \ 0 \0/1, 0 bo7\b06\b05\b04\b03\boz\bo1\boo
| Address byte |
DATA2 DATA3
A AP

b17\b16\b15\b14\b13\b12\b11\b10 b27\b26\b25\b24\b23\bzz\bz1\bzo

Out of the Address byte, first 7bit are assigned to the slave address, while the residual 1bit is assigned to the
R/W bit.

Set the R/W bit to 0 when data are used control registers.

As MM1495 slave address, either 90H or 92H can be selected according to the ADR

terminal conditions. When ADR terminal is L, 90H is selected.

The following figure indicates the control contents of control registers and switches.

Each bit of control registers is reset to 0, when power-on.

No. DATA condition
b07 b06 b05 b04 b03 b02 \ bO1 \ b0O0
DATA1 Y/C select Mute )
Main V select
Y,C1/2 | Y, Cour | LourlRourl |  Vourl
b17 b16 b15 b14 b13 b12 \ b11 \ b10
DATA2 Mute
Sub V select
LoutTV RoutTV | Lour2 Rour2 Vour2
b27 b26 b25 b24 b23 b22 b21 b20
DATAS Output port select
Sync sepa select
05 04 03 02 01

MM1495 consists of one address byte and three control data bytes (4bytes in total).
All data over the limited length (5th and subsequent bytes) are fully neglected.
For details of the control contents of switches, refer to the separate table.
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Switch Control Table

B Main V select
Bus dat
Mode Output S detect l_JS ata
Main select
Input S/V Voutl CS2 CS1 b02 b01 b00
vV Y/VINS2 Low
Y/VINS2 0
2 * 1 1
S S +CiNS2 Open
FV Y/VINS2 1
vV Y/VinS1 Low
Y/VinS1 0
*
51 S + CNS1 Open 1 0
FV Y/VinS1 1
V2 A\ Vinv2 * * 0 1 1
Vi A\ Vi1 * * 0 1 0
TV A\ ViNTV * * 0 0 *
) *: Don't care
B Main L / R select
Bus data
Mod tput
ode S Main select
Input Lout1 Rout1 b02 b01 b00
S2 LinS2 RinS2 1 1 *
S1 LinS1 RinS1 1 0 *
V2 LinVv2 RinV2 0 1 1
V1 LinV1 RnvV1 0 1 0
TV LNTV RNTV 0 0 *
M Main Y/C select
. Bus data
Mode Output Main V Y/C select
Input | Through | Your Cour SElRE e b05 b06
Yinl Civl 0
< /€ Ying Cin2 o Vor FV 0 1
V through | Y/VINS2 Y/VINS2 1 *
Sthrough | Y/VNS2 CinS2 S * *
Yinl Civl 0
o1 /G Yinz Cin2 o1 Vor FV 0 1
Vthrough | Y/ViS1 Y/VinS1 1 *
Sthrough | Y/ViNS1 CinS1 S * *
Yinl Civl 0
V2 Y/Cn Yin2 Cin2 V2 v 0 1
V through Vinv2 Vinv2 1 *
Yinl Civl 0
Vi Y/Cn Yin2 Cn2 Vi \ 0 1
V through Vinv1 Vinv1 1 *
Yinl Civl 0
Y,
v /Cw Ying ) v A 0 1
V through VINTV VINTV 1 *
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B Sub V select
B
Mode Output S detect L_js data
Main select
Input S/V Vout2 CS2 CS1 b12 b11 b10
vV Y/VINS2 Low
Y/VINS2 0
2 * 1 1
S S +CiNS2 Open
FV Y/VINS2 1
vV Y/VinS1 Low
Y/VinS1 0
1 * 1
S S +CiNS1 Open 0
FV Y/VinS1 1
V2 A% VinV2 * * 0 1 1
Vi A% VinVv1 * * 0 0
TV A\ ViNTV * * 0 *
B Sub L /R select
Bus data
Mod Output
ode et Sub select
Input Lout2 Rout2 b12 b11 b10
S2 LinS2 RinS2 1 1 *
S1 LinS1 RinS1 1 0 *
V2 LinV2 RinV2 0 1 1
Vi LinV1 RivV1 0 1 0
TV LTV R~NTV 0 0 *
[ Video mute
Bus data
Mod
ode Video mute
Output Mute b03 b13
ON 0
*
Vourl OFF 1
ON
*
Vour2 OFF 1
M Audio mute
Bus data
Mod
ode Audio mute
Output Mute b04 b14 b15
Lourl ON 0 % %
Rourl OFF 1
Lour2 ON % %
Rour2 OFF 1
LourTV ON « %
RoutTV OFF 1
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B Sync sepa select

Bus data
Mode Output Sync sepa select
b22 b21 b20
S2 Y/VINS2 1 1 0
Vid S1 Y/VinS1 1 0 0
,‘ei V2 Vinv2 0 1 1
npd Vi Vinv1 0 1 0
TV VINTV 0 0 0
) Vour2 Vour2 1 1 1
(Xfet?t Vourl Vourl 1 0 1
P Your Your 0 0 1
M Output port switching
Mode Bus data. '
Output port switching
Port Condition b27 b26 b25 b24 b23
Open 0
1/01 * * * * 7]
/ Low 1
Open 0
I/02 * * * *
/ Low 1
Open 0
1/03 * * * *
/ Low 1
Open 0
04 — * I — * * *
Low 1
Open
05 * * * *
Low 1

[Status registers]
Status registers are data to inform the master of the device status.
The data format is set as shown in the following figure.

Slave address R/W Status register
tlofof1]o]olfor]n b37 | b36| b35 | b34 | b33 | b32 | b31 | b30
| Address byte | | device status |

NA| P

S A

Out of the Address byte, first 7bit are assigned to the slave address, while the residual 1bit is assigned to the
R/W bit.

Set the R/W bit to 1 when data are used status registers.

As MM1495 slave address, either 91H or 93H can be selected according to the ADR terminal conditions.
When ADR terminal is L, 91H is selected.

Set the confirmation acknowledgement after the end of status register to non-acknowledgement.

The following figure shows the correspondence of the output data of status registers.

b37 b36 b35 b34 b33 b32 b31 b30
Input port detect S detect
1/03 Low \ 1/03 High \ 1/02 Low \ 1/02 High \ /01 Low \ I/O1High| CnS2 \ CivS1
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Input port detect:  1/01~3 are identified by 3 values, and output according to the combinations shown in
the following table.

S detect: Judge the DC level of CinS1, the CinS2 terminal, and do the detection of the S input.
DC voltage of I/01~3 1/0 Low 1/0 High CinSn condition b31 or b30
DC <0.8V 1 1 Internal voltage 1
1.4V<DC<2.7V 1 0 DC<1.75V 0
3.0v<DC 0 0
Application Circuit 1
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Note.

(1) Vour is set to 2.1V, while Cin is set to 4.2V.
Be careful since the capacitor polarity may differ according to the comb filter bias.

(2) The case that a Y element is left by the Comb-filter character is presumed the condenser of Cin1, Cin2, and
there is it as 10pF.
You can use 0.01puF when a'Y element isn't left in the croma output of Comb-filter.
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Application Circuit 2
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Note.

(1) Vour is set to 2.1V, while Cin is set to 4.2V.
Be careful since the capacitor polarity may differ according to the comb filter bias.

(2) The case that a Y element is left by the Comb-filter character is presumed the condenser of Cin1, Cin2, and
there is it as 10pF.
You can use 0.01pF when a Y element isn't left in the croma output of Comb-filter.




