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MITSUMI 4ch 75  Driver built-in LPF for DC-coupled I/O  MM1860XFBEH

4ch 75  Driver built-in LPF for DC-coupled I/O
Monolithic IC MM1860XFBEH

Features

1.  Built-in LPF (LPF 6.75MHz 1ch + LPF 13.5MHz 3ch) 75  driver
2.  Supports : Progressive signal
3.  Output capacitor unnecessary
4.  Opearating supply voltage 3.0~5.3V
 (Support 3.3V and 5V systems)
5. Operating ambient temperature −40~+85°C

Package

SOP-10A

Outline

Applications

1. BD/DVD Players
2. BD/DVD Recorders
3. Digital still camera
4. Other mobile equipment

This IC is a 4ch 75  driver with a built-in LPF for DC-coupled I/O without requiring the output capacitor.
This IC is compatible with operating voltage of 3.3V and 5V systems, and can be used in such portable 
equipment as digital still camera as well as such stationary equipment as BD/DVD recordr, BD/DVD player.
This IC includes 3ch 75  driver for progressive signal and it is best suited to a DVD player and DVD recorder.
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Block Diagram

Note1 : It is possible to change to the bias input by external resistance.

DRV OUT1_SDIN1_SD

Note1

101 6dBLPF
6.75MHz

Clamp

DRV OUT2_SDIN2_SD

Note1

92 6dBLPF
13.5MHz

Clamp

DRV OUT3_SDIN3_SD

Note1

83 6dBLPF
13.5MHz

Clamp

DRV OUT4_SDIN4_SD

Note1

74

GND
VCC

(5V or 3.3V) 65

6dBLPF
13.5MHz

Clamp

Pin Assignment

1 IN1_SD
2 IN2_SD
3 IN3_SD
4 IN4_SD
5 VCC

6 GND
7 OUT4_SD
8 OUT3_SD
9 OUT2_SD

10 OUT1_SD
SOP-10A
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Pin Description

Pin No. Pin name Pin description

1 IN1_SD

Function

Video Signal Input
Pin to input Video signals.
It is an input clamping circuit where the sync-tip level of the video signal is 0V.
Because it is possible to input it according to the GND level, it is possible to connect 
directly with the DAC output. The input capacitor is unnecessary.
Moreover, it functions as a bias input terminal by the operation point setting by 
external resistance.

Pin Voltage : 0.1V(typ.)

External circuit Input signal

0.1µ

0.1µ

750k

4.3M

VCC=5V

DAC Load
Resistance

DAC Load
Resistance

or
75    as
Input Terminal
Resistance

DAC Load
Resistance

or
75    as
Input Terminal
Resistance

· direct

· input clamp

· input bias
             ex)

when not using it : Open

1.05V

0.5V

0V

0.35V
0.05V

SDTV
Composite

Video Signal

SDTV
Chroma Signal

· Typical input voltage levels at input clamp

· Typical input voltage levels at input bias

Equivalent circuit diagram

10µA

0.7V

0.35µA

GND

VCC

1
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Pin No. Pin name Pin description

2
3
4

IN2_SD
IN3_SD
IN4_SD

Function

Video Signal Input
Pin to input Video signals.
It is an input clamping circuit where the sync-tip level of the video signal is 0V.
Because it is possible to input it according to the GND level, it is possible to connect 
directly with the DAC output. The input capacitor is unnecessary.
Moreover, it functions as a bias input terminal by the operation point setting by 
external resistance.

Pin Voltage : 0.15V(typ.)

External circuit Input signal

0.1µ

0.1µ

750k

4.3M

VCC=5V

DAC Load
Resistance

DAC Load
Resistance

or
75    as
Input Terminal
Resistance

DAC Load
Resistance

or
75    as
Input Terminal
Resistance

· direct

· input clamp

· input bias
             ex)

when not using it : Open

1.05V

0.5V 0.7V

0V

0.35V
0.05V

Progressive Scan
Component Y

Signal

Color Difference Signal

· Typical input voltage levels at input clamp

· Typical input voltage levels at input bias

Equivalent circuit diagram

10µA

0.7V

0.35µA

GND

VCC

3
2

4
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Pin No. Pin name Pin description

9
8
7

OUT2_SD
OUT3_SD
OUT4_SD

Function

Video Signal Output
Pin to output Video signals. "The DC-coupled" and "the AC-coupled" can be 
selected.
When you can allow the DC output level 0.5V, it is possible to connect directly 
with the load resistance.

Pin Voltage : 0.6V(typ.)

External circuit Output signal

220µ

75

75

Load
Resistance

Load
Resistance

· direct

· AC-Coupled

when not using it : Open

2.50V

1.3V 1.4V

0V

1.10V
0.50V

0V

Progressive Scan
Component Y

Signal

Color Difference Signal

· Typical output voltage levels at input clamp

· Typical output voltage levels at input bias

Equivalent circuit diagram

5kfeed back

5k

GND

VCC

8
9

7
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Pin No. Pin name Pin description

10 OUT1_SD

Function

Video Signal Output
Pin to output Video signals. "The DC-coupled" and "the AC-coupled" can be 
selected.
When you can allow the DC output level 0.5V, it is possible to connect directly 
with the load resistance.

Pin Voltage : 0.5V(typ.)

External circuit Output signal

220µ

75

75

Load
Resistance

Load
Resistance

· direct

· AC-Coupled

when not using it : Open

2.40V

1.3V

0V

1.00V
0.40V

0V

· Typical output voltage levels at input clamp

· Typical output voltage levels at input bias

SDTV
Composite

Video Signal

SDTV
Chroma Signal

Equivalent circuit diagram

5kfeed back

5k

GND

VCC

10
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Pin No. Pin name Pin description

5 VCC 

Function

Voltage Supply
It is a supply voltage impression terminal. Please impress 3.3V or 5.0V.
Please arrange a bypass capacitor to the terminal latest as much as possible.

External circuit Equivalent circuit diagram

0.1µ100µ

VCC=3.3V or 5V

Input signal

DC Voltag :
3.0V~5.3V
(3.3V or 5.0V)

6 GND

Function

GND
GND terminal 

External circuit Equivalent circuit diagram

Input signal
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Note2 :  Board mounting power dissipation. Board size  25mm×14mm×1mm
 Layer  1  /  Material  glass epoxy  /  Wire rate  10%

Absolute Maximum Ratings (Except where noted otherwise, Ta=25°C)

Item Symbol Ratings Units

Operating Temperature TOPR -40~+85 °C
Operating Voltage VCCOP 3.0~5.3 V

Recommended Operating Conditions

Item Symbol Ratings Units
Storage Temparature Tstg -55~+150 °C

Operating Temparature TOPR -40~+85 °C
Supply Voltage VCCMAX -0.3~+6 V

I/O Voltage VI/O MAX -0.3~VCC+0.3 V
Junction Temperature TjMAX 150 °C

Thermal Resistance 1 (Note2) ja 120.6 °C/W
Thermal Resistance 2 (Note2) jc 6.4 °C/W
Power Dissipation (Note2) Pd 0.9 W
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Electrical Characteristics 1 (Except where noted otherwise VCC=5V, Ta=25°C)

Item Symbol Measurement conditions Min. Typ. Max. Units

[Current Consumption : 5pin]

Supply Current 1 ICC1 No signal, No load 21 32 43
mA

Supply Current 2 ICC2 No signal, RL=150  direct 34 45 56

[Input Terminal voltage : 1pin]

Input Terminal 1 VIN1 No signal 0.10
V

Input Sync Tip Level 1 VINsync1 AC-coupled, Video signal input 0.05

[Output Terminal voltage : 10pin]

Output Terminal 1 VOUT1 No signal 0.50
V

Output Sync Tip Level 1 VOUTsync1 AC-coupled, Video signal input 0.40

[Input Terminal voltage : 2, 3, 4pin]

Input Terminal 2 VIN2 No signal 0.15
V

Input Sync Tip Level 2 VINsync2 AC-coupled, Video signal input 0.05

[Output Terminal voltage : 7, 8, 9pin]

Output Terminal 2 VOUT2 No signal 0.60
V

Output Sync Tip Level 2 VOUTsync2 AC-coupled, Video signal input 0.50

[10pin]

Voltage Gain 1 GVSD1 SIN wave : 1V, f=100kHz 5.8 6.0 6.2 dB

Frequency Characteristic 1 fSD1 SIN wave : 1V, 6.75MHz/100kHz -1 0 +1 dB

Attenuation Characteristic 1 AttSD1 SIN wave : 1V, 27MHz/100kHz -34 -24 dB

Group Delay 1 tGDSD1 at 100kHz 40 80 ns

Group Delay Deviation 1 tGDSD1

to 3.58MHz 3 10

nsto 4.43MHz 5 10

to 6MHz 10 20

Output Dynamic Range 1 DRSD1 SIN wave : 100kHz, THD = 1% 2.6 4.5 V

Differential Gain DGSD1 Staircase signal 1V 0.5 2.0 %

Differential Phase DPSD1 Staircase signal 1V 1.0 2.5 deg

Cross Talk 1
CT1SD1 f=1MHz, 1V -60

dB
CT2SD1 f=4.43MHz, 1V -55 -50

Signal / Noise Ratio 1 SNSD1 BW : 100k~6MHz  70 80 dB
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Item Symbol Measurement conditions Min. Typ. Max. Units

[7, 8, 9pin]

Voltage Gain 2 GVSD2 SIN wave : 1V, f=100kHz 5.8 6.0 6.2 dB

Frequency Characteristic 2 fSD2 SIN wave : 1V, 13.5MHz/100kHz -1 0 +1 dB

Attenuation Characteristic 2 AttSD2 SIN wave : 1V, 54MHz/100kHz -39 -24 dB

Group Delay 2 tGDSD2 at 100kHz 20 50 ns

Group Delay Deviation 2 tGDSD2
to 2MHz 0 10

ns
to 12MHz 8 15

Group Delay Deviation 2 tchGD1SD2 All channel at 1MHz 0 10 ns

Output Dynamic Range 2 DRSD2 SIN wave : 100kHz, THD = 1% 2.6 4.5 V

Cross Talk 2
CT1SD2 f=1MHz, 1V -60

dB
CT2SD2 f=4.43MHz, 1V -55 -50

Signal / Noise Ratio 2 SNSD2 BW : 100k~13.5MHz 66 72 dB
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Measuring Circuit

4.3M

2.7M

5V

3.3V750k

750k

75

75

75

75

75

75

75

75

75

75

75

75

75

75

INPUT

INPUT

0.1µ

0.1µ 220µ

220µ

220µ

220µ

IN1_SD OUT1_SD

OUT2_SD

OUT3_SD

OUT4_SD

GND

IN2_SD

IN3_SD

IN4_SD

VCC

5V or 3.3V

0.1µ

0.1µ

0.1µ

0.1µ

100µ

0.1µ

:  Signal Input

:  Test Pointat input bias

10

9

8

7

65

4

1

2

3 MM1860

(1) AC-Coupled

75

75

75

75

75

75

75

75

75

75

75

75

IN1_SD OUT1_SD

OUT2_SD

OUT3_SD

OUT4_SD

GND

IN2_SD

IN3_SD

IN4_SD

VCC

5V

0.1µ

100µ

:  Signal Input

:  Test Point

10

9

8

7

65

4

1

2

3 MM1860

(1) DC-Coupled
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Application Circuit 1

75

75

75

75

IN1_SD
Vout

Rout

Gout

Bout

OUT1_SD

OUT2_SD

OUT3_SD

OUT4_SD

GND

IN2_SD

IN3_SD

IN4_SD

Vin

GND

GND

GND

FS

Lin

Rin

Blanking

GND

GND

GND

R

G

GND

GND

B

Vout

Lout

Rout

VCC

5V

0.1µ

100µ

SCART connector

10

9

8

7

6

21

19

17
18

15
16

13
14

11
12

10
9

8
7

6
5

3

1

4

2

20

5

4

1

2

3 MM1860
DAC

 DC-Coupled I/O

Note3 :  Please arrange power supply bypass capacitor near the Vcc terminal (pin).

Note4 :  Please arrange the stray capacity component added to a signal output terminal to 20pF or less.



• Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
• The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.

MITSUMI 4ch 75  Driver built-in LPF for DC-coupled I/O  MM1860XFBEH

Application Circuit 2

75

75

75

75

IN1_SD
Vout

Prout

Pbout

Yout

OUT1_SD

OUT2_SD

OUT3_SD

OUT4_SD

GND

IN2_SD

IN3_SD

IN4_SD

SW

GND

L3

L2

L1

GND

GND

GND

Pr

Pb

Y

VCC

3.3V or 5V

0.1µ

220µ

220µ

220µ

220µ

100µ

D connector

CVBSout

RCA Jack

10

9

8

7

6

7

6

5

4

3

2

1

14

13

12

11

10

9

85

4

1

2

3 MM1860
DAC

 DC-Coupled Input, AC-Coupled Output

Note5 :  When AC-Coupled Output, it is possible to operate by the power-supply voltage 3.3V depending on  
 the operation point of DAC.

2.9V

4.6V

2.4V

1.0V

0.4V 0.3V
0V

1.3V

2.1V

1V

0.3V
0V

1V

VCC=3.3V

VCC=5V

2.4V

1.0V

0.4V

OutputInput

Input
Dynamic Range

Input
Dynamic Range

Output
Dynamic Range

Output
Dynamic Range

OutputInput

*Typical Voltage Levels

Note6 :  Please arrange power supply bypass capacitor near the Vcc terminal (pin).

Note7 :  Please arrange the stray capacity component added to a signal output terminal to 20pF or less.

Note8 :  Please use it after it confi rms it enough by the installing set when you use applied circuit.
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Application Circuit 3

 AC-Coupled I/O

75

75

75

75

IN1_SD

Vout

Prout

Pbout

Yout

OUT1_SD

OUT2_SD

OUT3_SD

OUT4_SD

GND

IN2_SD

IN3_SD

IN4_SD

SW

GND

L3

L2

L1

GND

GND

GND

Pr

Pb

Y

VCC

5V

0.1µ

4.3M

4.3M750k

750k

0.1µ

0.1µ

0.1µ
0.1µ

220µ

220µ

220µ

220µ

100µ

D connector

CVBSout

RCA Jack

10

9

8

7

6

7

6

5

4

3

2

1

14

13

12

11

10

9

85

4

1

2

3 MM1860
DAC

· Power-supply voltage 5V

75

75

75

75

IN1_SD

Vout

Prout

Pbout

Yout

OUT1_SD

OUT2_SD

OUT3_SD

OUT4_SD

GND

IN2_SD

IN3_SD

IN4_SD

SW

GND

L3

L2

L1

GND

GND

GND

Pr

Pb

Y

VCC

3.3V

0.1µ

2.7M

2.7M750k

750k

0.1µ

0.1µ

0.1µ
0.1µ

220µ

220µ

220µ

220µ

100µ

D connector

CVBSout

RCA Jack

10

9

8

7

6

7

6

5

4

3

2

1

14

13

12

11

10

9

85

4

1

2

3 MM1860
DAC

· Power-supply voltage 3.3V 
  (When AC-Coupled I/O, it is possible to operate by the power-supply voltage 3.3V)

Note9 :  "TYPICAL APPLICATION CIRCUIT 3" is an application when the input cannot be connected directly.  
 The connection of this IC and DAC will recommend the DC-Coupled Input , shown by "TYPICAL  
 APPLICATION CIRCUIT 1" or "TYPICAL APPLICATION CIRCUIT 2"

Note10 :  Please arrange power supply bypass capacitor near the Vcc terminal (pin).

Note11 :  Please arrange the stray capacity component added to a signal output terminal to 20pF or less.

Note12 :  Please use it after it confi rms it enough by the installing set when you use applied circuit.
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Characteristics (Except where noted otherwise VCC=5V, Ta=25°C)

RL=150 direct

RL=OPEN
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S
up

p
ly

 C
ur

re
nt

 (m
A

)

60

50

40

30

20
2.5 3.5 4.5 5.5 6.5

RL=150 direct

RL=OPENS
up

p
ly

 C
ur

re
nt

 (m
A

)

60

50

40

30

20

 Ambient Temperature Ta (ºC)
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 Supply Current - VCC Characteristic  Supply Current - Ta Characteristic

Output

Input

Supply Voltage VCC (V)

I/
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Output

Input

 Ambient Temperature Ta (ºC)
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[SD-Composite Video input :1pin SD-Composite Video output : 10pin]

Output

Input

Supply Voltage VCC (V)

S
D

 T
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m
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p 

D
C
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 (V

)

1.0
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0.0
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Signal : White 100%

 Sync Tip DC Level - VCC Characteristic

Output

Input

Supply Voltage VCC (V)
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D
C
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 (V

)

1.0
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Signal : Black 0%

 Sync Tip DC Level - VCC Characteristic
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6.75M 27M

Log Frequency (MHz)
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[SD-Composite Video channel : 10pin]

AC-coupled

DC-coupled
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 Sync Tip DC Level - VCC Characteristic
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[SD-Progressive Scan input : 2, 3, 4pin SD-Progressive Scan output : 7, 8, 9pin]
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• The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.

MITSUMI 4ch 75  Driver built-in LPF for DC-coupled I/O  MM1860XFBEH

13.5M 74M

Log Frequency (MHz)

Vo
lta

ge
 G

ai
n  

(d
B

)

10

0

−10

−20

−30

−40
1 10 100

−39dB

 Voltage Gain - Frequency Characteristic

Voltage Gain

Group Delay

Frequency (MHz)

G
ro

up
 D

el
ay

 (n
se

c)

Vo
lta

ge
 G

ai
n  

(d
B

)

80

60

40

20

0

8

4

0

−4

−8

−12
0 10 20 30

 Group Delay - Frequency Characteristic

[SD-Progressive Scan channel : 7, 8, 9pin]
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