MITSUMI 2-SCART Compatible AV Switch for DVD Recorders for Europe MM1763

2-SCART Compatible AV Switch for DVD Recorders for Europe
Monolithic IC MM1763

This IC is a one-chip IC integrating an I°C BUS controlled AV switch with 4 inputs and 3 outputs with a 6-
channel video driver with a built-in LPF. 2 outputs among 3 outputs of the AV switch are 75Q drivers, which
is ideal for analog interface for recording equipment such as 2-SCART compatible DVD recorders for Europe.

1. Serially controlled with 1°C BUS

2. Provided in a small package (SSOP-42) with an extensive function of a switch + driver

3. Optimized pin assignment considering the device architecture (non-complicated board layout can be
realized)

4. 6-channel video driver including a high performance 4th-order LPF

5. Audio output that is programmable between 0dB and 6dB and includes a newly-developed adjustable gain
amplifier

6. Includes auto power saving function when Vcc=12V is off (between Vcc=5V, 12V)
(when Vcec=12V is on, power saving is also possible by serial control)

SSOP-42A

Applications

1. DVD recorders
2.VCRs

3. STBs

4. Recording equipment
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Block Diagram
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Pin Description

Pin No. Pin name Pin description

Function

Composite signal input
Input clamp
Pin voltage: 1.1V typ.
Input dynamic range: 1.3Vr-p min.

External circuit Equivalent circuit diagram

1 VINAV1
4 VINAV2

Composite 0.1 Voo
7 VINTUN video signal ’
10 VINEXT input 1
15 DAC Vin :75 7N

"

N

When not using it: open —K__j—
3

A

100u

Input signal
O =.
Composite 18 18
video signal Zﬁ T N
1V
0.3V GND
sync tip
Function
Audio signal input

Input impedance: 70kQ typ.

Pin voltage: 7.0V typ.
5 LivAV1 Input dynamic range: 3Vrms min.
3 RivAV1 External circuit Equivalent circuit diagram
5 LivAV2 "
2 RmAV2 Audio signal Vee2 (12V)
8 LinTUN input %
9 RNTUN 600 A
11 LNEXT = x
12 RNEXT When not using it: open O ~

Input signal
JAN
Audio signal @
0.5Vrms GND
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Pin No.

Pin name

Pin description

13

DAC Civ

Function

Chroma signal input
Input bias
Pin voltage: 2.4V typ.
Input impedance: 170k< typ.
Input dynamic range: 1.3Vp-p min.

External circuit

Equivalent circuit diagram

0.01 4

When not using it: OPEN

Output signal

Chroma sig%:‘wﬂ%{g‘
0.286V

Burst signal

O
Eah

Vcel (=5V)

GND

14

Vee2

Function

Voltage supply

It is a supply voltage impression terminal. Please impress 12V.
Please arrange a bypass capacitor near the terminal.

External circuit

Equivalent circuit diagram

Vce=12V

+

100@-1u

Output signal

DC voltage:
+11.2V~+12.8V

16
23
33

GND2
GND1
GND3

Function

GND
Ground
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MITSUMI

Pin No. Pin name Pin description

Function

Luminance signal input

Input clamp

Pin voltage: 1.1V typ.

Input dynamic range: 1.3Vp-p min.

External circuit Equivalent circuit diagram

Luminance = .
17 DAC Yiv1 signal input = 3 S
75 ] 1‘8
1 AN

"
N
When not using it: open —K__J—

A
Wy

Input signal
9 O < )
Luminance ZF @lg l§
signal n;
0.3V GND
sync tip
Function

BIAS
All the reference voltage used inside IC is made based on resistance division
of this terminal. It is the terminal which connects a filter capacitor to stabilize

the reference voltage.

Input impedance: 8.6kS typ.

External circuit Equivalent circuit diagram

18 BIAS
Vcel (=5V)
.
22 13
o
= AR -
When not using it: open O
Output signal Xx
JANE

GND
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Pin No. Pin name Pin description

Function

Luminance signal (G-signal) input
Input clamp or bias select
Pin voltage: 1.1V typ. (Clamp select)
2.4V typ. (Bias select)
Input dynamic range: 1.3Vp-p min.

External circuit Equivalent circuit diagram

0.1
19 DAC Yin2 Luminance : Vce
signal input L L
75
%: z K

\
When not using it: open —K_’_‘j—
O

Input signal

14 2
Luminance Zlg 18
signal n;
0.3V GND

sync tip

A

Function

DC output for SCART interface
It is the terminal which outputs Function switch signal of SCART interface.
The ternary output of L/M/H is controllable by I?C control. (refer to Switch
Control Table)

Output impedance: 500Q typ.

Low level output voltage: 0V typ.
Middle level output voltage: 6V typ.
High level output voltage: 10V typ.

20 FSour _ | .
External circuit Equivalent circuit diagram
When not using it: open Vee2 (=12V)
Output signal
DC voltage: A
b01 | b00 DCour o
0 0 L Level 0 L 50k
0 1 M Level 1A © @ ~
1 0
1 1 H Level 1B =5




MITSUMI 2-SCART Compatible AV Switch for DVD Recorders for Europe MM1763

Pin No. Pin name Pin description

Function

Color difference signal input
Input bias
Pin voltage: 2.4V typ.
Input impedance: 170kQ typ.
Input dynamic range: 1.3Vp-p min.

External circuit Equivalent circuit diagram

21 DAC Chiv 1
22 DAC Cri~ Color difference o

signal

Veel (=5V)

When not using it: open
Input signal

O
Ea—

Color difference signal
0.7V GND

Function

Color difference output
It is a terminal for the Color difference signal external output.

Pin voltage: 2.4V typ.
Load resistance: 150Q X 2
Stray capacitance max.: 20pF

24 Crour External circuit Equivalent circuit diagram

25 Chbour Veel (=5V)

470u
+
75

x X &

When not using it: open
Output signal AN

Color difference signal
14V GND
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Pin No.

Pin name

Pin description

26

Your2

Function

Luminance output (525p)
It is a terminal for a Luminance signal (525p) external output.

Pin voltage: 1.1V typ.
Load resistance: 1509 X2
Stray capacitance max.: 20pF

External circuit Equivalent circuit diagram

470u
+ Vcel (=5V)
75

RCA
£ =

When not using it: open O
Output signal |

Luminance
signal oV
0.6V GND

sync tip

27

Yourl

Function

Luminance output (525i)
It is a terminal for a Luminance signal (525i) external output.

Pin voltage: 1.1V typ.
Load resistance: 150Q X 2
Stray capacitance max.: 20pF

External circuit Equivalent circuit diagram

Vcel (=5V)

S connector —L/‘ JAN

When not using it: open ‘ O

Output signal

Luminance
signal oy U—Qi
GND
o.ev/itI

sync tip
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Pin No.

Pin name

Pin description

28
36
39

Vour
VoutAV2
VoutAV1

Function

Composite video output
It is a terminal for a composite video signal external output.

Pin voltage: 1.1V typ.
Load resistance: 150 X2
Stray capacitance max.: 20pF

External circuit Equivalent circuit diagram

470u
+ Veel (=5V)
75

RCA
. =

When not using it: open O
Output signal i

SDTV AN

Composite
video signal 2V
0.6V GND

sync tip

29

Cour

Function

Chroma output
It is a terminal for the Chroma signal external output.

Pin voltage: 2.4V typ.
Load resistance: 150Q X 2
Stray capacitance max.: 20pF

External circuit Equivalent circuit diagram

Vcel (=5V)

When not using it: open

Output signal A

Chroma Si%‘%@%
0.572v GND

Burst signal
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Pin No. Pin name Pin description
Function
Voltage supply
It is a supply voltage impression terminal. Please impress 5V.
Please arrange a bypass capacitor near the terminal.
External circuit Equivalent circuit diagram
30 Veel Vee=5V
100 ;IOJ [
Input signal
DC voltage:
+4.5V~+5.5V
Function
Clock input of I?*C BUS
It is the terminal which connects the SCL line of I>*C BUS.
External circuit Equivalent circuit diagram
ng Veel (=5V)
SDA ) é
31 SCL LCOM SCL )
Input signal O——K
Input signal
Clock signal _Oz%'\/‘
N
GND
1 78AA1 8A




MITSUMI

2-SCART Compatible AV Switch for DVD Recorders for Europe MM1763

Pin No.

Pin name

Pin description

32

SDA

Function

DATA Input/Output of I?)C BUS
It is the terminal which connects the SDA line of I*C BUS.

External circuit Equivalent circuit diagram

Lo

SDA
SCL

Veel (=5V) .

08

uCom

Input output signal 4‘}%

Input signal

Control registers
Output signal é

States registers

LB R L

O
7=

4

34
35
37
38

RoutAV2
LoutAV2
RoutAV1
LoutAV1

Function

Audio signal output
It is a terminal for a audio signal external output.

Pin voltage: 6.3V typ.
Load resistance: 600 max.
Stray capacitance max.: 20pF

External circuit Equivalent circuit diagram

Court

E Zi Veceh (=12V)
Forward
device 1
1 |

Cor=—— ' —L/. AN

2n XfoL X Zi
*fcL=1~10Hz

When not using it: open

Output signal AN

Audio signal

GND
0.5Vrms
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Pin No.

Pin name

Function

Pin description

40
41

RourBUF
LourBUF

Audio signal output

It is a terminal for a audio signal output.

Pin voltage: 6.3V typ.
Load resistance: 1kQ max.
Stray capacitance max.: 20pF

External circuit

Equivalent circuit diagram

Court

I
z

Forward E
device |
1 !

21 XfcLX Zi
*fcL=1~10Hz

Coutr =

When not using it: open

Output signal

Audio signal

Vee2 (=12V)

4+ A

+ n

GND

42

VourBUF

Function

Composite video output

Pin voltage: 1.1V typ.
Load resistance: 1kQ max.
Stray capacitance max.: 20pF

It is a terminal for a composite video signal output.

External circuit

Equivalent circuit diagram

Cour

| Zi
Forward
device i
1

2n XfoL X Zi
*foL=1~10Hz

Cout =

‘When not using it: open

Vce

Output signal

Composite

i ignal

video signa 1v
0.3V

sync tip

GND
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Absolute Maximum Ratings [R5

Recommended Operating Conditions

Item Symbol Ratings Units
Storage temperature Tsra -55~+150 °C
Operating temperature Torr -20~+75 °C
Supply voltage Ve max. 13 A%
Allowable loss (*1) Pd 24 w

Note1: *1 Board mounting allowable loss. Board size: 190X 150X 1.6mm GE

ltem Symbol Ratings Units
Operating temperature Torr -20~+75 °C
Vcel Operating voltage Vcciop 4.5~5.5 v
Vcc2 Operating voltage Vcezop 11.2~12.8 v

= [Yoy g [or=| O =172 (o1 (=1 g <) i [e1=]] (Except where noted otherwise Ta=25°C, Vcei=5V, Veca=12V)

Item Symbol Measurement conditions Min. | Typ. | Max. | Units
Vcel supply current Icct No signal (Vcc=5V) 75 | 105 | 135 | mA
Vce2 supply current Iccz No signal (Vec=12V) 19 26 33 | mA
Vcel supply current at standby Iccs No signal (Vce=5V) 18 | 25 | 32 | mA
H FSu 9.5 1105 | 12 A%
FSout Output voltage | M FSwm Ri=10kQ 4.5 6 7 v
L FSL 0 1001] 2 A%
o Video input (clamp) ViNen 08 | 1.1 | 14 v
_8 Video input (bias) ViNBn 21 | 24 | 27 A%
Q Audio input A 65| 7 | 75 V
E Video output (clamp) Voutcn 1.1 v
E, Video output (bias) Voutsn 24 v
Audio output Aoutn 6.3 v
[VoutBUF]
Voltage gain Gvn SIN wave: 1V f=100kHz -03| 0 03 | dB
Frequency characteristic fvn SIN wave: 1V 10MHz/100kHz -1 0 1 dB
Output dynamic range DRva SIN wave: 100kHz THD=1% 26 | 29 v
Differential gain DGva Staircase signal 1V 0.2 1 %
Differential phase DPwn Staircase signal 1V 0.1 1 deg
[VoutAV1, VoutAV2]
Voltage gain Gvn SIN wave: 1V f=100kHz 5.7 6 6.3 | dB
Frequency characteristic fvn SIN wave: 1V 6.75MHz/100kHz -1 0 1 dB
Output dynamic range DRwn SIN wave: 100kHz THD=1% 26 | 2.8 A%
Differential gain DGva Staircase signal 1V 2 3 %
Differential phase DPvn Staircase signal 1V 1 2 deg
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Item Symbol Measurement conditions ‘ Min. ‘ Typ. ‘Max. ‘Units
[Cour, Vour, Yourl]

Voltage gain Gvn SIN wave: 1V f=100kHz 5.7 6 6.3 | dB
Frequency characteristic 1 flvn SIN wave: 1V 6.75MHz/100kHz -1 0 1 dB
Frequency characteristic 2 f2vn SIN wave: 1V 27MHz/100kHz -30 | -24 | dB

Output dynamic range DRvn SIN wave: 100kHz THD=1% 26 | 2.8 v
Differential gain DGwvn Staircase signal 1V 1 2 %
Differential phase DPwn Staircase signal 1V 1 2 deg
Signal/Noise SNvn BW: 100kHz~6MHz 80 dB
Group delay tvn at 100kHz 50 80 ns
to 3.58MHz 5 10 ns
Group delay deviation Atvn to 4.43MHz 10 20 ns
to 6MHz 20 28 ns
[Yout2, Cbour, Crourt]
Voltage gain Gvn SIN wave: 1V f=100kHz 5.7 6 6.3 | dB
o 100 [IRE] SIN wave + 40 [IRE] sync
Frequency characteristic 1 | flvyoury 1 0 1 dB
13.5MHz/100kHz -
100 [IRE] SIN wave + 40 [IRE] sync
Frequency characteristic 2 | {2vcour, crour -1 0 1 dB
6.75MHz/100kHz
o 100 [IRE] SIN wave + 40 [IRE] sync
Frequency characteristic 3 f3vn -30 | -24 | dB
54MHz/100kHz
Output dynamic range DRwn SIN wave: 100kHz THD=1% 26 | 2.8 v
Differential gain DGva Staircase signal 1V 1 2 %
Differential phase DPwn Staircase signal 1V 1 2 deg
Signal/Noise SNvn BW: 100kHz~6MHz 80 dB
Group delay tvn at 100kHz 25 | 50 | ns
to 2MHz 10 ns
Group delay deviation 1 | 4tlv oury to SMHz 2 10 ns
to 12MHz 10 | 20 | ns
to 1IMHz 10 ns
A12v cvouT)
Group delay deviation 2 to 4AMHz 2 10 ns
At2v croum
to 6MHz 10 20 ns
[LoutBUF, RoutBUF]
GOan SIN wave: 1Vrms f=1kHz -05| 0 0.5 | dB
Voltage gain
G6an SIN wave: 0.5Vrms f=1kHz 5.5 6.5 | dB
Output dynamic range DRan SIN wave: 1kHz THD=1% 3 Vrms
SIN wave: 1kHz, 0dB Vour=1Vrms,
Total harmonic distortion THDan 0.005| 0.05 | %
Ri=10kQ 30kHz-LPF
Output noise voltage VNan A curve §Vrms
Output offset voltage VOFan at the switching 0 15 | mV
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Item Symbol ‘ Measurement conditions ‘ Min. ‘ Typ. ‘Max. ‘Units
[LoutAV1, LoutAV2, RoutAV1, RoutAV2]
GOan SIN wave: 1Vrms f=1kHz -05| 0 0.5 | dB
G2an SIN wave: 0.79Vrms f=1kHz 1.5 2 25 | dB
G4an SIN wave: 0.63Vrms f=1kHz 3.5 4 45 | dB
Voltage gain G6an SIN wave: 0.5Vrms f=1kHz 9.5 6 6.5 | dB
G8an SIN wave: 0.4Vrms f=1kHz 7.5 8 85 | dB
G10an SIN wave: 0.32Vrms f=1kHz 95 | 10 | 10.5| dB
G12an SIN wave: 0.25Vrms f=1kHz 115 12 | 125 | dB
Output dynamic range DRan SIN wave: 1kHz THD=1% 3 Vrms
o . SIN wave: 1kHz, 0dB Vour=1Vrms,
Total harmonic distortion THDaAn 0.005| 0.05 | %
Ri=10kQ 30kHz-LPF
Output noise voltage VNan A curve 5 1Vrms
Output offset voltage VOFan at the switching 0 | x15 | mV
% Vour CTvn -60 | -50 | dB
5] Lout, Rout CTan -90 | =70 | dB
Video input impedance Zinvn 13, 21, 22 pin 120 | 170 | 220 | kQ
Audio input impedance ZinAn L: 2,5,8,11, R: 3,6,9, 12 pin 50 70 90 | kQ
Output impedance Zout FSour 300 | 500 | 800 | Q
. ~ L | Vraveea 2.0 v
Standby Vcc2 input voltage S — 35 v
[1>C condition]
Input voltage L ViL 0 0.7 v
Input voltage H Vi 2.1 5.0 v
SDA low level output voltage Vou SDA sink 3mA 0 04 |V
High level input current Iin SDA, SCL=4.5V -10 10 | pA
Low level input current I SDA, SCL=0.4V -10 10 | pA
Clock frequency fscrL 100 | kHz
Data transfer wait time tBUF 4.7 us
SCL start hold time tHD;sTA 4.0 ps
SCL low level hold time tLow 4.7 ps
SCL high level hold time tHIGH 4.0 us
Start condition setup time tsu;sTA 4.7 us
SDA data hold time tHD;DAT 0 us
SDA data setup time tsu;pAT 250 ns
SDA, SCL rise time tr 1000 | ns
SDA, SCL fall time tr 300 | ns
Stop condition setup time tsu;sto 4.0 us
Note: I°C condition Wime T
o I IR VRN
e
JIU Y
P! iSitosk tlow  tHDDAT tHIGH tSUDAT tSU:STLtS:r_ tSU;STLE'_
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12C BUS

1 L
| UUUUUUUILILL UL

s 1 2 3 4 5 6 7 8 A A P

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

[ Control registers ]
Control register is 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 \ 010 bo7\b06\b05\b04\b03\b02\b01\b00
| Address byte o Control data byte |
DATA2 DATA3
A AlP

b17\b16\b15\b14\b13\b12\b11\b10 b27\b26\b25\b24\b23\b22\b21\b20
| Control data byte |

Out of the Address byte, first 7 bits are assigned to the slave address, while the residual 1 bit is assigned to
the R/W bit. Set the R/W bit to 0 when data is used as control register. MM1763 slave address is 90H.

The next figure indicates the control contents of control registers and switches. Each bit of control registers is
reset to 0, when the device is turned on.

[ Control data ]

No. Control DATA condition
b07 | b06 b05 | bo04 b0o3 | b02 b01 b00
DATAT1
VourBUF select VourAV1 select VourAV2 select FS CTRL
b17 | Dbi16 bis | b4 b13 | bi12 b11 b10
DATA2
L/RoutBUF select L/RoutAV1 select L/RoutAV2 select L/RrithI:UF
b27 b26 b25 b24 b23 b22 b21 b20
DATA3 0, 6dB clamp Vour L/RoutAV1 L/RoutAV2
select bias sel mute gain select gain select

MM1763 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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B Switch Control Table

M Control register 1 (2nd byte)

Control register 1 VoutBUF | VourAV1 | VoutrAV2 FS CTRL
b07 | b06 | b05 | b04 | b03 | b02 | bO1 | OO | select select select
0 0 VINTUN
0 1 VINAV1
1 0 VINAV2
1 1 VINEXT
0 0 VINAV2
0 1 VINTUN
1 0 VINEXT
1 1 DAC Vin
0 0 VINAV1
0 1 VINTUN
1 0 VINEXT
1 1 DAC Vin
0 0 Low
0 1 Middle
1 0 High
1 1 High
M Control register 2 (3rd byte)
Control register 2 L/RoutBUF | L/RoutAV1 | L/RoutAV2 | L/RoutBUF
b17 | b16 | b15| b14 | b13 | b12 | b11 | b10 select select select mute
0 0 L/RNTUN
0 1 L/RiNnAV1
1 0 L/RiNAV2
1 1 L/RNEXT
0 0 mute
0 1 L/RiNTUN
1 0 L/RiNAV2
1 1 L/RNEXT
0 0 mute
0 1 L/RwTUN
1 0 L/RiNAV1
1 1 L/RNEXT
0 on
1 off
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M Control register 3 (4th byte)

Control register 3 0/6dB | clamp/bias | Vour mute | L/RoutAV1 | L/RoutAV2
b27 | b26 | b25 | b24 | b23 | b22 | b21 | b20 | select select CTRL | gain select | gain select
0dB
1 6 dB
bias
1 clamp
active
1 mute
0 0 0dB
0 1 2dB
1 0 4 dB
1 1 6 dB
0 0 0dB
0 1 2dB
1 0 4dB
1 1 6 dB

[ Status registers ]

There is no preparation of the status register in MM1763. A status register returns all the 1 when 1 is set in the
R/W bit.

At this time, the control of each switch is not done at all.
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