MITSUMI I2C BUS Controlled 5-Input 2-Output AV Switch MM1492AF

I°C BUS Controlled 5-Input 2-Output AV Switch
Monolithic IC MM1492AF

This IC is a 5-input 2-output AV switch controlled by the I°C BUS developed for use in television. Because
there are 2 outputs, it supports 2 screens and P-IN-P, and also supports an external output (monitor) pin.

Features

(1) Serial control by I°C BUS

(2) 5 inputs, 2 outputs

(3) 1 Y/C (S pin) inputs, 2 outputs

(4) The video and audio switches can be controlled independently
(5) Built-in 6dB amp for video

(6) Built-in Y/C (S pin) mix circuit

(7) One of the two audio outputs has a built-in -6dB ON/OFF switch
(8) Slave address can be changed. 90H and 92H possible.
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9) Audio muting from external pin possible

) Maintains high impedance even when 1°C BUS line (SDA, SCL) power supply is off.
) Built-in 3 value discrimination function built-in

) Built-in power ON reset function

) Supports 2 screens and P-IN-P. Also supports external output (monitor) pin.
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Applications

mTv
(2) Other video equipment
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Block Diagram
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Pin Assignment

SOP-44B

1 V1-V 12 S2 23 Vour2 34 Yinl

2 V1-L 13 V3-V 24 Rour2 35 Rourl

3 V1-Y 14 V3-L 25 Cour2 36 Lourl

4 V1-R 15 V3-R 26 Lour2 37 Vourl

& V1-C 16 STV-V 27 Your2 38 BIAS

6 S1 17 STV-L 28 GND 39 Yourl

7 V2-v 18 STV-R 29 SDA 40 Vee

8 V2-L 19 Yin2 30 SCL 41 Courl

9 V2-Y 20 ADR 31 MUTE 42 MTV-R
10 V2-R 21 Cin2 32 Cinl 43 MTV-V
11 V2-C 22 GND 33 GND 44 MTV-L

Pin Description

Pin No. | Pin name Functions Internal equivalet circuit diagram

1 V1-V | Video input terminal

3 V1-Y | (Composite orY)

7 V2-V | *Sync chip clamp 220

9 | voy &

13 V3-V

© 220
16 STV-V 5.4V
&~ 50u A}

19 Yin2

34 Yind -
43 |MTV-V

2 V1-L | Audio input terminal

4 V1-R

8 V2-L 4 »

100 Ay

10 V2-R N

14 V3-L 60k

15 | V3-R O 220

51V

17 | STV-L N 322k

18 STV-R
42 |MTV-R
44 | MTV-L
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Pin No. | Pin name Functions Internal equivalet circuit diagram
5 V1-C | Video input terminal
11 V2-C | (Croma)
21 Cin2
32 Cinl
X1 5,11IPIN=25kQ\ 21,23PIN=12 5kQ
S1 | Distinction 3-effects input terminal r——o
12 | S2 | DCDetect Ml Bsus -
N | >
L.V \/ﬂl;
O 16V!
N 100k
20 ADR | Sleve address select
31 Mute | Audio Mute terminal 2
30k
22 GND | GND
28
33
23 Vour2 | Composite video out
37 Vourl
24 Rout2 | Audio out terminal _T_
26 Lout2 ~
35 Rourl
36 Lourl —O
800u A{ ~
25 Cour2 | S-Video out terminal _T_
27 Your2 N
39 Yourl 20
41 Courl O
2mA§ ~
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Pin No. | Pin name Functions Internal equivalet circuit diagram
29 SDA | Data input from I*’C

30 SCL | CLK input from I?)C

38 BIAS | Internal bias terminal * *
8{10011 A
N 25 65k ¢—
O—
N 2L 35k
40 Vee | Vee
Absolute Maximum Ratings [ERE5AY)
ltem Symbol Ratings Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage Vcemax. 12 A%
Allowable loss Pd 1100 mW
Recommended Operating Conditions
Item Symbol Ratings Units
Operating temperature Torr -20~+75 °C

Operating voltage Vor +8~+10 A%




MITSUMI I2C BUS Controlled 5-Input 2-Output AV Switch MM1492AF
(Except where noted otherwise, Vcc=9V, Ta=25°C)
Item Symbol Measurement conditions Min. | Typ. | Max. |Units
Current consumption Icc No signal 39 | 55 | 71 | mA
Vout1
Voltage gain Gv SIN wave : 1Vr-p  100kHz 55 | 6.0 | 65 | dB
Frequency characteristics fvi SIN wave : 1Vr-p  10MHz/100kHz -1.0| 0.0 | 1.0 | dB
Differential gain DGwi Staircase signal 1Vp-p -3 0 3 %
Differential phase DPwv Staircase signal 1Vp-p -3 0 3 | deg
Input dynamic ranges Dv1 SIN wave : 100kHz THD=1.0% 14 | 1.5 Vp-p
Vout2
Voltage gain Gvz SIN wave : 1Vr-p  100kHz 55 | 6.0 | 65 | dB
Frequency characteristics fve SIN wave : 1Ve-r  10MHz/100kHz -1.0| 0.0 | 1.0 | dB
Differential gain DGvz Staircase signal 1Vp-p -3 0 3 %
Differential phase DPv2 Staircase signal 1Vp-p -3 0 3 deg
Input dynamic range Dve SIN wave : 100kHz THD=1.0% 14 | 1.5 Vp-p
Yourl
Voltage gain Gy Vn-Y : SIN wave 1Vr-r 100kHz 55 | 6.0 | 65 | dB
Gy2 Yinl : SIN wave 2Ve-p 100kHz -05| 00 | 05 | dB
Frequency characteristics fv1 Vn-Y : SIN wave 1Vp-p -1.0| 0.0 | 1.0 | dB
fyz Ynl : SIN wave 2Vp-p -1.0| 00 | 1.0 | dB
. . . Vn-Y : Staircase signal 1Vp-p -3 0 3 %
Differential gain DGw Y1 : Staircase signal 2Vr-p -3 0 3 %
. . Vn-Y : Staircase signal 1Vp-p -3 0 3 deg
Differential phase DPy YNl : Staircase signal 2Vp-p -3 0 3 | deg
IR e Dw Vn-Y : SIN wave 100kHz THD=1.0% 14 | 15 Vr-p
Dz Y1 : SIN wave 100kHz THD=1.0% 32 | 338 Vr-p
Output impedance Zovi (50) Q
Your2
R Gvs Vn-Y : SIN wave 1Vr-r 100kHz 55 | 6.0 | 65 | dB
Gva Y2 : SIN wave 2Ve-p 100kHz -0.5] 0.0 | 0.5 | dB
T e T L S o fyvs Vn-Y : SIN wave 1Vr-p -1.0| 0.0 | 1.0 | dB
fya Yin2 : SIN wave 2Vp-p -1.0| 0.0 | 1.0 | dB
. . . Vn-Y : Staircase signal 1Vp-p -3 0 3 %
Differential gain DG YN2 : Staircase signal 2Vp-p -3 0 3 %
. . Vn-Y : Staircase signal 1Vp-p -3 0 3 deg
Differential phase DPv: Yn2 : Staircase signal 2Vp-p -3 0 3 | deg
Input dynamic range Dvs Vn-Y : SIN wave 100kHz THD=1.0% 14 | 15 Vp-p
Dy Y2 : SIN wave 100kHz THD=1.0% 32 | 38 Vp-p
Output impedance Zovz (50) Q
Courl
Voltage gain Gai Vn-C : SIN wave 1Vrep 100kHz 55| 60 | 65 | dB
Ge2 Cin1: SIN wave 2Vpp 100kHz -0.5| 00 | 0.5 | dB
S K L S T fc1 Vn-C : SIN wave 1Vp-p -1.0| 0.0 | 1.0 | dB
fcz Cmv1: SIN wave 2Vp-p -1.0| 0.0 | 1.0 | dB
Differential gain DGa CiN1 : Staircase signal 2Vr-p -3 0 3 %
Differential phase DPc1 CiN1 : Staircase signal 2Vp-p -3 0 3 | deg
T Da1 Vn-Y : SIN wave 100kHz THD=1.0% | 2.75| 3.25 Vr-p
Dcz Y1 : SIN wave 100kHz THD=1.0% 55 | 6.5 Vr-p
Input impedance Zic1 Vn-C and Civ1 10 15 | 20 | kQ
Output impedance Zoci (50) Q
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ltem Symbol Measurement conditions | Min. | Typ. | Max. |Units
Cout2
Voltage gain Ges Vn-C : SIN wave 1Vrr 100kHz 55| 6.0 | 65 | dB
Gea Cv2 : SIN wave 2Ve-r 100kHz -0.5] 0.0 | 0.5 | dB
A R L T fcs Vn-C : SIN wave 1Vp-p -1.0| 0.0 | 1.0 | dB
fca Cv2 : SIN wave 2Vp-p -1.0| 0.0 | 1.0 | dB
Differential gain DGcz CiN1 : Staircase signal 2Vr-p -3 0 3 %
Differential phase DPc2 CIN2 : Staircase signal 2Vp-p -3 0 3 | deg
e Dcs Vn-Y : SIN wave 100kHz THD=1.0% | 2.75 | 3.25 Vr-p
Dc4 Y2 : SIN wave 100kHz THD=1.0% 55 | 6.5 Vr-p
Input impedance Zic2 CiN2 10 15 | 20 | kQ
Output impedance Zoc2 (50) Q
Lout1
Voltage gain GL1 SIN wave 2.5Vp-p 1kHz -6dB Select | -6.5| -6.0 | -5.5 | dB
Gr2 SIN wave 2.5Vr-p 1kHz 0dB Select -051 0.0 | 0.5 | dB
Frequency characteristics fu1 SIN wave 2.5Vr-r  1MHz/1kHz -3.0| 0.0 | 1.0 | dB
Total harmonic distortion THD11 SIN wave 2.5Vr-p 1kHz 0.03 | 0.1 %
Input dynamic range Dut SIN wave 1kHz THD<0.5% 26 | 2.8 Vrms
Output offset voltage VorrLt DC offset at the switching time 0 +15 | mV
Input impedance 711 42 60 78 | kQ
Output impedance ZoL1 (120) Q
Lout2
R G G SIN wave 2.5Vr-p 1kHz -6dB Select -6.5| -6.0 | -5.5 | dB
Gua SIN wave 2.5Vr-p 1kHz 0dB Select -0.5] 0.0 | 0.5 | dB
Frequency characteristics fi2 SIN wave 2.5Vr-r 1MHz/1kHz -3.0| 0.0 | 1.0 | dB
Total harmonic distortion THD12 SIN wave 2.5Vr-r 1kHz 0.03 | 0.1 %
Input dynamic range D2 SIN wave 1kHz THD<0.5% 26 | 2.8 Vrms
Output offset voltage VOFF12 DC offset at the switching time 0 | 15 | mV
Output impedance Zor2 (120) Q
Routl
O Gr1 SIN wave 2.5Vr-p 1IkHz -6dB Select -6.5| -6.0 | -5.5 | dB
Grz SIN wave 2.5Vpr-r 1kHz 0dB Select -0.5| 0.0 | 05 | dB
Frequency characteristic fr1 SIN wave 2.5Vr-r  1MHz/1kHz -3.0| 00 | 1.0 | dB
Total harmonic distortion THDr1 SIN wave 2.5Vr-p 1kHz 0.03 | 0.1 %
Input dynamic range Dri SIN wave 1kHz THD<0.5% 26 | 2.8 Vrms
Output offset voltage Vorrr1 DC offset at the switching time 0 +15 | mV
Input impedance Zir1 42 60 78 | kQ
Output impedance ZoRr1 (120) Q
Rout2
Voltage gain Grs SIN wave 2.5Vr-p 1kHz -6dB Select | -6.5 | -6.0 | -5.5 | dB
Gre SIN wave 2.5Vr-p 1kHz 0dB Select -0.5] 0.0 | 0.5 | dB
Frequency characteristics fro SIN wave 2.5Vr-r 1MHz/1kHz -3.0| 0.0 | 1.0 | dB
Total harmonic distortion THDr2 SIN wave 2.5Vr-r 1kHz 0.03 | 0.1 %
Input dynamic range Dr2 SIN wave 1kHz THD<0.5% 26 | 2.8 Vrms
Output offset voltage Vorrrz DC offset at the switching time 0 | 215 | mV
Output impedance ZOR2 (120) Q
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ltem Symbol Measurement conditions | Min. | Typ. | Max. |Units
Crosstalk (*1)
Vour1 CTw1 SG1 : 4.43MHz 1Vrr (At mix, SG2/3 input) -60 | -53 | dB
Vout2 CTv SG1 : 4.43MHz 1Vrr(At mix, SG2/3 input) -60 | -53 | dB
Yourl CTwn SG2: 4.43MHz 1Vp-p -60 | -53 | dB
Your2 CTyz SG2: 4.43MHz 1Vp-p -60 | -53 | dB
Cour1 CTa SG3: 4.43MHz 1Vr-p -60 | -53 | dB
Cout2 CTcz SG3: 4.43MHz 1Vr-p -60 | -53 | dB
Lout1 CTu 1kHz 2.5Vr-p -90 | -80 | dB
Lout2 CTi2 1kHz 2.5Vr-p -90 | -80 | dB
Rourl CTri 1kHz 2.5Vr-p -90 | -80 | dB
Rout2 CTre 1kHz 2.5Vr-p -90 | -80 | dB
Terminal voltage
Video input terminal Vvip No signal, No load 46 | 49 | 52 vV
Vout1/2 terminal Vvor No signal, No load 39 | 42 | 45 v
Yout1/2 terminal Vyop No signal, No load 32 | 35 | 38 vV
Cout1/2 terminal Vcor No signal, No load 32 | 35 | 38 A%
Audio input terminal Varp No signal, No load 40 | 43 | 46 | V
Audio output terminal Vaop No signal, No load 39 | 42 | 45 |V
I2C condition (Refer to figure below)
Input voltage L Vi 0.0 15 |V
Input voltage H Vin 3.0 50 |V
Low level output voltage VoL SDA sink 3mA 0.0 04 |V
High level input current I SDA, SCL-=4.5V -10 10 A%
Low level input current I SDA, SCL=0.4V -10 10 A%
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 [N
SCL start setup time tsu:sta 4.7 [IN)
SDA data hold time tHD : DAT 200 nS
SDA data setup time tsu: DAT 250 nS
SCL rise—time tr 1000 | nS
SCL fall-time tr 300 | nS
SCL stop setup time tsu:sto 4.0 I8

(The inside of parentheses is design guarantee value.)

I2C condition

L

1T 1 T I 1 r
S tHD:sTA tLOW tHD:DAT tHIGH tsSu:DAT tsusTAla, tsu:sto
| oI P
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MITSUMI

Input signal symbol

(Note.1):

Vn-V=MTV-V, V1-V, V2-V V3-V, STV-V

Vn-Y=V1-Y, V2-Y

Vn-C
(Note.2) :*x1 Test Circuit of Crosstalk

V1-C, V2-C

See Test Circuit 2

Video inputs

(Note.3) :

Vn-V, Vn-Y, and Yinn inputs are sync chip clamped, while Vn-C and Cinn inputs are non-clamped.

Measuring Circuit

M Measuring Circuit 1

OSV

—_ <C ~ D
2O 02 2009
= |z
IRINEE o N Nh””\/ ouo S 9% -
=3 | ~
S oral oy Nl ¢4 . SN _ 9%
it el
Y S 6dl :emﬂ_mNéJ M S M
Ve Lar g N ¢ 1104 4TS 12N 500
rs1aND 1-ALS [E-R A4
= —+N777 009
4| —g]vas A-ALS [2 _So M
WNM \_M 1S d-€A wvﬂm:wm \%W\o/)
[S]3LNW 1-€A Mﬂm:i %
.t/m/M( #SMH.M IND) ~ A-€A Mv|_ _ _— )m/mf
[@R|AND o s 9]
RC
AN oA = I EH M
AAAS N[y 2 4-7A [SEN ANAA
%010 5d1 7oL+ w1 = -7p — N7 009
S ar 7o Nl . oM g M
° 1 -
R oy e N s 709"
N-[3|svig A-ZA [=H ] AAAA
TS e P Sl
S zar oy N % 'S ]
=] IIA [ | e
. N __W 1n0) -IA [=} H_Sc.o 2
M ear ForNTlel g7 = T 0R
N - -
.tw\m\W :NN_MH_WW_ ALW A-LA m_|__§o )m/mf
oy ol PG T S W
.\m\%@( :NNMH_M._iz >_>Mv|__§o )m/m/;
= _
o 00000 00 00 h 00060 h
m [Wa) ~ ~ N m [e o) [mn)
@) a0 Q% o a0 a &




I2C BUS Controlled 5-Input 2-Output AV Switch MM1492AF

MITSUMI

M Measuring Circuit 2 (Crosstalk measurement)
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I’C BUS

—
|
|
|

LI
|
) -
. b S:Start Condition
scL ) P P:Stop Condition

S 123456 7 8A1 2 3 8 A P A:Acknowledge

I°C 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 R/W A Control register 1 Control register 2
1/olof1]o]olo]o b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0 b7 | b6 | b5 [ b4 | b3 | b2 | b1 | b
\ \ \ \
Address byte Control data

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 MM1492 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.

Register b7 b6 b5 \ b4 \ b3 b2 \ b1 \ )
1 Audio Gain 1 S/Comp select 1 Video outl select Audio outl select
2 Audio Gain 2 S/Comp select 2 Video out2 select Audio out2 select

MM1492 consists of one address byte and two control data bytes (3bytes in total).
All data over the limited length (4th and subsequent bytes) are fully neglected.
For details of the control contents of switches, refer to the separate table.
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[Status registers]
Status registers are data to inform the device status.
The data format is set as shown in the following figure.

Slave address R/W Status register
S A NA| P
tiofoj1]o]oloa]n b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
| Address byte | | device status |

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 MM1492 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.

b7 b6 b5 b4 b3 b2 b1 b0

P-ON S1 S1 S2 S2
X X X
RESET OPEN| SEL |OPEN| SEL

P-on RESET : 1 returns when the power on reset is done, 0 returns after reading data once.

S1/S2 OPEN : S1/S2 OPEN and SEL are identified by 3 values, and output according to the
S1/82 SEL combinations in the following table.

DC voltage of S1/S2 S1/S2 OPEN S1/S2 SEL
0.8vsDC 0 1
1.3V<DCs3.5V 0 0
DC<4.5V 1 0

[about power on reset]

MM1492 is provided with a power on reset function to reset each control register to 0 when power supply is
turned on.

The power on reset threshold has the hysteresis as shown in following figure.

-—

Reset
off

Reset
on | |
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(1) Video output 1
b6 | b5 | b4 | b3 Vourt1 Yourl Courl
0 0 0 0 Mute Mute Mute
0 0 0 1 MTV-V Yinl Cinl
0 0 1 0 Vi1-V Yinl Cinl
0 0 1 1 V2-V Yinl Cinl
0 1 0 0 V3-V Yinl Cinl
0 1 0 1 STV-V Yl Civl
0 1 1 0
0 n n N Mute Mute Mute
1 0 0 0 Mute Mute Mute
1 0 0 1 MTV-V Yinl Cinl
1 0 1 0 V1-(Y+C) VI1-Y V1-C
1 0 1 1 V2-(Y+C) V2-Y V2-C
1 1 0 0 V3-V Yinl Cinl
1 1 0 1 STV-V Yinl CiNl
1 1 1 0
. n n . Mute Mute Mute
(2) Audio output 1
Mute terminal b2 | bl b0 Lout1 Rout1
0 0 0 Mute Mute
0 0 1 MTV-L MTV-R
0 1 0 V1-L V1-R
c5vOPEN) o] Vel VR
1 0 0 V3-L V3-R
1 0 1 STV-L STV-R
1 1 0
. . n Mute Mute
23.0V Mute Mute
(3) Audio gain
b7 Lout1 Routl
0 -6dB -6dB
1 0dB 0dB
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Application Circuit
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Note.

(1) Vour is set to 4.2V, While Civ is set to 4.9V.
Be careful since the capacity polarity may differ according to the comb filter bias.

(2) Each audio output can be set to myte by setting pin 31 to high. The mute is turned off in when pin 19 is
open or low.




