MITSUMI NTSC/PAL Encoder MM1394

NTSC/PAL Encoder
Monolithic IC MM1394

This is an encoder IC that converts luminance signal Y, color difference signals R-Y and B-Y to composite
video signals and RGB signals.

Features

1. Operates on 5V single power supply

2. Low power consumption (265mW : video output ON)
(165mW : video output OFF)

. Supports both NTSC and PAL formats

. Built-in 75Q drive output (RGB output, composite output)

. BPF and DELAY filters built-in

. Built-in oscillator for subcarrier

. Built-in video output ON/OFF circuit

SOP-24

Applications

1. Game equipment
2. Digital cameras
3. Other video equipment
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Block Diagram
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1 GND1 9 NC 17 | VIDEO our ON/OFF
2 R-Y i~ 10 SYNC v 18 0
S B-Y i~ 11 NC 19 Vee2
4 Y+S v 12 Vecl 20 VIDEO our
5 X' tal our 13 Iref 21 B our
6 X' tal v 14 Vref 22 G our
7 NTSC/PAL 15 NC 23 R our
8 NC 16 NC 24 GND2
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Pin Description

Pin no. Pin name Function Internal equivalent circuit diagram
1 GND1
2 R-Yiv Input pins.
3
4

B-YiN Maximum input voltage : Ve
Y+Sin R-Y 1.00Ve-p

B-Y 1.27Ve-p &

Y+S 1.00Ve-p

(SYNC is 0.286Vp-p) O

DC level for clamp is 2.2V. Jidp
A 22V <50 A<100uA
] GND1

5 X' tal our Oscillator circuit output pin
Ve
N
O—
N
100 A
GND

6 X'talin Subcarrier input pin
Input a 0.4~1.0Vr-p

sine wave.

7 NTSC/PAL Mode setting pin
NTSC : Vce
PAL: PAL
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MITSUMI NTSC/PAL Encoder MM1394
Pin no. Pin name Function Internal equivalent circuit diagram
8
NC OPEN
10 SYNC v Composite sync signal
input pin
’ Ve
VN L0k
Lk {
LN CP 22V
I GNDT
11 NC OPEN
12 Veel
13 Iref Determines internal
reference current.
Connect a 47kQ resistor V[(
between this pin and GND.
N
O—
4 32
k
I G ND1
14 Vref Internal reference voltage
pin * Ve
Reference voltage : 4V O 4 -
Connect a 10uF capacitor 18k
between this pin and GND. 1
N
A4
GND1
15
NC OPEN
16




MITSUMI NTSC/PAL Encoder MM1394
Pin no. Pin name Function Internal equivalent circuit diagram
17 VIDEO our Turns VIDEO output ON/OFF
ON/OFF VIDEO output ON : GND Vecl
cC
OFF : Vcc
N
20k
O—
N
GND1
18 0 Determines f0 for filter and
delay circuits. ° Ve
NTSC : 20k
PAL: 16k N
O—
N 2V
32k
L GND1
19 Vee2 Output stage power supply
20 VIDEO OUT Composite video signal . Ve
output pin | Vee?
Can drive 75Q load. B—
N
O 20k
N
GND?2
GND
21 Bour
22 Gour RGB signal output pin
Ve
23 Bour
N
S 21-23PIN 26 5k
22PIN 15.4k
N
GND?2
24 GND2 Output stage GND
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Absolute Maximum Ratings [WEE%XY)]

ltem Symbol Ratings Units

Storage temperature Tsre -40~+125 °C

Operating temperature Torr -20~+75 °C

Power supply voltage Vce max. +7 A%
Allowable loss Pd 450 mW

Recommended Operating Conditions

Iltem Symbol Ratings Units

Operating temperature Torr -20~+75 °C

Operating power supply Vorr 4.75~5.25 vV

= Yo (g [or=| O 1= Toa (=1 51 i [e5= (Except where noted otherwise, Ta=25°C, Vcc=5.0V)

Measurement conditions

Item Symbol Measuirsment SW conditions Min. | Typ. |[Max.|Units
P SW (§1,S2,S3,54,S5,S6,S7)
Consumption current 1 Iccl S\\jé (OS GOGO \(7)5(:)80(} ?)) 23 | 33 | 43 | mA
Consumption current 2 Icc2 S\éé (OS GO6O \65(:)81G ?)) 14 | 20 | 26 | mA
RGB output characteristics
R output voltage VR D . . .
G output voltage VG C V1 SSV??(IVOZ '()S(()Mo ?)730')5(}5 0.64 | 0.71| 0.78 | Vep
B output voltage VB B o
Rf characteristic fR D V3:SG2/SG1 V4 :SG6
Gf characteristic G C SW(1,1,0,0,1,0,0) 3.0 dB
R, B frequency response Va=2.0V )
Bf characteristic B B G frequency response Va=2.9V *1
Red-1 level ratio CL (R1) 2.62 292 3.21
Red-1 phase CP R1) 94 | 104 | 114 | deg
Red-2 level ratio CL (R2) 2.621292]3.21
Red-2 phase CP (R2) 2.46 | 2.56 | 2.66 | deg
Green-1 level ratio CL (G)) 2.46|2.74 | 3.02
Green-1 phase CP (G1) A 231 | 241 | 251 | deg
Green-2 level ratio CL (G2) 2.46|2.74 | 3.02
Green-2 phase CP (G2) 109 | 119 | 129 | deg
Blue-1 level ratio CL (B1) 1.87 | 2.08 | 2.29
Blue-1 phase CP (B1) 337 | 347 | 357 | deg
Blue-2 level ratio CL (B2) 1.87 | 2.08 | 2.29
Blue-2 phase CP (B2) 3 13 | 23 | deg
NTSC / PAL
Burst position td V1:SG3 V2:5G4 V3:8G5 04 | 06 [0.75] uS
A V4:SG6 V5:SG8
Burst width tw SW (1,0,0,0,0,0,0) *6 23 1255 3.0 | pS
V1, 2, 3 : no signal
Carrier leak VL A V4:SG6 V5:SG8 30 |[mVer
SW (1,0,0,0,0,0,0) *7
Oscillation circuit
Gain Gain E V1, 2, 3 : no signal 85195 |105| dB
V4:SG9 V5:SG8
Phase P SW ({1,0,0,0,0,0,0) 65 deg
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Input Conditions

Symbol Signal
SG1 sine wave 0.7Vr-p f=200kHz
SG2 sine wave 0.7Vr-p f=bkHz
SG3 color bar R-Y signal 1Vp-p
SG4 color bar B-Y signal 1.27Vp-p
SG5 color bar Y+S signal 1Vp-p
SG6 sine wave 0.5Vp-p f=3.58MHz
SG7 sine wave 0.5Vr-p f=4.43MHz
SG8 0.8V-2.0V composite sync signal
SG9 sine wave 30mVr-p f=4.43MHz
SG10 white signal 1161RE
0.500
SG3 0.0 -0.079
—-0.421
0.636
SG4
0.714
sas 0.443 0.952 t05a
0.0 0126 gg

—0.286

SG8 —|_|2-° In

_’l 4.5uS 84yS !

Note 1: *1 Frequency response is calculated at 20Log (5MHz output voltage/200kHz output 5MHz).

Note 2 : *2 Luminance level measurement
YL (W)

Note 3 : *3 Frequency response is calculated at 20Log (5MHz output voltage/200kHz output 5MHz).
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Note 4 : *4 Chroma signal measurement (NTSC mode)
Chroma level ratio is the ratio between each color signal level and burst signal level.
Each color phase is 180° from burst signal phase (given B-Y axis as 0°).
CL(r)
CL (9 CLR)=—=——
© cL( CL(b)
CL (bu) CL(g)
CL(R)=
CL (b) CL(b)

i T ae- G

Note 5 : *5 Chroma signal measurement (PAL mode)
Assume burst 135° side signal as color-1, and burst 225° side signal as color-2.
Phase measurement is done assuming the middle of burst-1 and burst-2 phase as 180° (given B-

Y axis as 0°). Lo

'y
R-Y axis CL®-= Tro)

Burst-1
CL (9 CL(g)
CL(r CL(R)=

. 0o (bu) CL(b)

B-Yaxis CL (b) CL®)= CCIif]([)bl;)
Note 6 : *6 Burst signal VIDEO out
td,: tw

Note 7 : *7 3.58MHz component level for RGB input no signal.

» I L
e ananan N RN NN an A niE

ODD

Burst

Note 8 : *8 Input dynamic range measurement
Input the signal shown below and measure video output sync level. Sync level between
0.26~0.33V is acceptable.

i 52.15uS i

0.829V
(1161RE)

SG10

-0.286V

| |- 4.88S 63.560S
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\Y EEEN g e M @I[{e1iT1 8 SW conditions : SW status in the circuit diagram below is SW (0,0,0,0,0,0,0).
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Application Circuits

B NTSC mode
VIDEOour
Ol:l\)JT O%T oBuT VIQJ?O ONﬁ/)OFF o
off Vcr

PAL

1Bk21% 104

MATRIX +
L)
SYNC DELAY
SLICE
R-Y
Mo BPF
1
¥
B-Y
™ Mod
[ (LAMP |
|
Phase Pulse
Xtal BPF ™ Siffer Geo
0SC For external subcarrier supply
Input 0.4~1.0Vp-p subcarrier
to Pin 6 as shown below

0.0Tu

ADJ: level=04-10Vp-p Subcarrier inpuf

f0=4.433619MHz

o O O
R-Y B-Y Y+S
IN IN N

X'tal:f0=4 433619MHz
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Application Circuits

B PAL mode
VIDEOQour
OFSJT O%T UBUT vlo[t)JrEO ONﬁ/}OFF oo
off Vit

MATRIX
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—vea BPF
!
'
B-Y
™ Mod
[ C(LAMP |
|
Phase Pulse
Xtal BPF ™| Sifter Geo
For external subcarrier suppl
0S¢ Input 0.4~10Vp-p subcarrier Y
to Pin 6 as shown below

(O~ (D—®)
i \/CC1 0.01u
T

ADJ level=0 L~10Vp-p - Subcarrier input
£0=35795L5MHz ooujl 100

5

O O
SYNC Vee

O O O
R-Y B-Y Y+S
IN - IN IN IN

X'tal:f0=3.579545MHz






