MITSUMI NTSC — PAL Converter MM1130

I NTSC —PAL Converter

Monolithic IC MM1130

This is an NTSC/PAL signal switching IC.

In PAL conversion mode, a frequency-converted (fc=4.43MHz) NTSC format chroma signal is phase
converted (R-Y axis component is inverted) every 1 hour by shifting burst signal phase by 45°.

Circuit configuration includes VCO (horizontal sync), VCXO (phase conversion carrier), phase conversion
circuit, switches, amps, etc.

Features

1. PAL conversion with phase conversion performed

2. Two possible phase conversion carriers : crystal oscillation and external input
3. No adjustments

4. Four possible mode selections by CTL and EXT pins

Package
SDIP-22A (MM1130XD)

Applications

1. VCR
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XT2

~ o~
o~ = =
[am)]
= — o~ wn wn
[G) w wn a a

§
()
i

shifter

R-Y
converyon_l

T@r'

-3dB

Phase
comparison

CTL

BGPADJ

=
o
E
15}
=
=
—

C. SYNCIN




MITSUMI

NTSC — PAL Converter MM1130

Pin Description

Pin no. Pin name Function Internal equivalent circuit diagram
1 chroma IN Inputs chroma signal
15k
2 CTL Mode setting pin
5k1
Ol
10k

3 C.SYNCIN Inputs composite sync ®

signal ( : ).«2/\2/\0_%—- 854 A

H H 10k i

4 LP2 Time constant connection

pin for H. SYNC APC loop

LPF 220
5 R H. SYNC APC feedback pin
6 C2 Pin for connecting H.

SYNC APC free run

frequency setting capacitor 220
7 BGP AD] Fine tuning of position for

sampling burst signal. Use "2

open.

400




MITSUMI NTSC — PAL Converter MM1130
Pin no. Pin name Function Internal equivalent circuit diagram
8 ouT Amp output pin
650 A (}g
9 EXT Mode setting pin
10k
10k
10 AMP IN Amp input pin
15k

11 GND1 GND pin
12 CONV.our Multiplication circuit output

pin

18mA

13 Vee Vcce pin.

Inputs 5V.
14 XT1 Carrier (2fsc) oscillation

circuit output pin

@ 2mA @ 10k
15 XT2 Carrier (2fsc) input pin
15k
@ ® 100u A




MITSUMI NTSC — PAL Converter MM1130

Pin no. Pin name Function Internal equivalent circuit diagram

Sk
©) a
® 100 A
=

S
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16 C1 Carrier APC phase shift pin

17 LP1 Time constant connection

pin for carrier APC loop

1
N
1%}

A

w
o
=

18 PSIN2 Carrier APC input pin. Pin
18 input signal burst signal @
and carrier signal are
phase locked.a \
60u A (P
19 PSIN1 Burst signal phase input
pin during PAL
conversion.
60u A
20 S2 Phase shift circuit output
pin. Signal is Pin 21 output
inverted.
850 A
21 S1 Phase shift circuit output

pin. Signal is Pin 20 output
inverted.
850u A

22 GND2 GND pin




MITSUMI NTSC — PAL Converter MM1130

Absolute Maximum Ratings [WER%XY)]

Item Symbol Ratings Units
Storage temperature Tsrc -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage Vce max. 7 v
Allowable loss Pd 600 mW

2 [Yoy (g lor=| N =1 7= (o1 (=1 g <18 (o0 (Except where noted otherwise, Ta=25°C, Vce=5.0V, SW13 : b)

Item Symbol Mez?:lézrirtlent Measurement conditions Min. | Typ. |Max. | Units
Operating power supply voltage | Vcc 47 1 50|53 V
Consumption current Icc 13 SW2,9,13: a, no input 29.0 | 40.0 | mA
Dynamic range D 0.8 Vp-p
Slew mode (SW2 : b, SW9 : a, Vin1=SG1, Vin3=SG2)
Gain Gt 8 *1 -1.0, 0 | 1.0 | dB
Phase difference et 8 *2 510 5 | deg
PAL conversion mode Hn (SW2 : a, SW9: a, Vin1=SG1, Vin3=SG2) *3
Burst gain Glbt 8 *1 -1.0] 0 | 10| dB
Red gain Glr 8 *1 -1.0, 0 | 1.0 | dB
Green gain Glg 8 *1 -1.0, 0 | 1.0 | dB
Blue gain Glb 8 *1 -1.0, 0 | 1.0 | dB
Burst phase 01bt 8 130.0/135.0/140.0| deg
Red phase 01r 8 98.5{103.5/108.5| deg
Green phase 0lg 8 235.6|240.6/245.6| deg
Blue phase 01b 8 342.6|347.6/352.6| deg
PAL conversion mode Hn+1 (SW2: a, SW9: a, Vin1=SG1, Vin3=SG2) *3
Burst gain G2bt 8 *1 -1.0, 0 | 1.0 | dB
Red gain G2r 8 *1 -1.0, 0 | 1.0 | dB
Green gain G2g 8 *1 -1.0, 0 | 1.0 | dB
Blue gain G2b 8 *1 -1.0] 0 | 10| dB
Burst phase 02bt 8 -145.0-135.0/-125.0| deg
Red phase 02r 8 -113.5-103.5/ -93.5 | deg
Green phase 02g 8 -250.6/-240.6|-230.6| deg
Blue phase 02b 8 -357.6|-347.6|-337.6| deg
(SW2: a, SW9: a, Vin1=SG1, Vin3=SG2)
DC step AV 8 *4 40 | mV
BGP timing t1 8 *5 35143 | 51| puS
BGP width t2 8 *5 37|45 | 53| puS
Hn/Hn+1 switching timing t3 8 *5 -06] 02| 1.0 | pS
VCO (SW2: a, SW9: a, Vin1 : NO)
Free-running frequency fol 6 Vin3 : GND 14.2 | 15.7 | 17.2 | kHz
Acquisition range fcl 6 Vin3 : SG3 %6 1.5 kHz
VCXO (SW2: b, SW9: b)
. 8.86 | 8.86 | 8.86
Free-running frequency fo2 14 Vil : No, Vin3 : 5.0V 6438 | 7238 | 8038 MHz
Acquisition range fc2 14 VNl : SG4, VN3 : SG2 %7 400 Hz
(SW2: b, SW9 : b, Vin1=SG5, ViN3=SG3)
Carrier leak | Vel | 12 \ *8 \ \ | 20 | dB
Control pin input resistance (Vin1=SG1, Vin3=SG2)
. o Lower pin 3 from 5V.
CTL pin switching voltage Vtl 3 Voltage when pin 8 switches. 07114 21| V
. . Lower pin 9 from 5V.
EXT pin switching voltage Vt2 9 Voltage when pin 8 switches. 0711421V




MITSUMI NTSC — PAL Converter MM1130

Input Signals
SG1 Color bar chroma signal f=4.433619MHz V=630mVr-p
SG2 C. SYNC signal 0V-5V
SG3 15.74kHz pulse wave f: frequency variation 0V-5V
SG4 Color bar chroma signal f: frequency variation V=630mVp-p
SG5 Continuous sine wave f:4.433619MHz V=630mVr-p
SG3 SG4
SV [ 47u8 ] [ i
‘ variable _
630mVp-p
oowo—t+4—mmF b—— T o
Y
Carrier frequency variable
Notes:

*1 Gain is calculated by 20log (Pin 8 level/Pin 1 level).

*2 Phase difference is difference between input and output phases (given B-Y axis as 0°.)

*3 Hn output is 1 horizontal output after input signal burst is shifted +45°. Hn*' output is 1 horizontal output
after input signal burst is shifted +45°, and that signal is R-Y converted.

*4 DC step difference is the total of burst sampling step different during PAL conversion and 1H switching
step difference.

- 1H i 1H
y burst sampling step difference
e — } 1H switching step difference
burst sampling
*5 BGP, Hn/Hn + 1 Switching Timing
4.7uS

C.SYNC —

ot
BGP —:, t2 I—
t3
Hn/Hn+1 ;’—,‘—

switching timing

*6 This is the smaller of frequency f and horizontal sync signal frequency (fH=15.73khz) difference when the
frequencies are separated sufficiently high and low, then brought closer, and the waveform locks.

*7 This is the smaller of frequency f and carrier frequency (fC=4.433619MHz) difference when the frequencies
are separated sufficiently high and low, then brought closer, and the waveform locks.

*8 Carrier leak is the 8.86MHz component level at Pin 12.
Vc1=20log (8.86MHz component/4.43MHz component) dB
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Mode Settings

CTL EXT
L L PAL conversion mode
H L Through mode
H H R-Y conversion mode
L H Hn + 1 (PAL) output mode
PAL conversion mode Through mode
R-Y R-Y R-Y
Burst Chroma Chroma
Burst
B-Y B-Y
B-Y
Burst Chroma
(Hn) (Hn+1)
Switching every 1H
R-Y conversion output mode Hn + 1 (PAL) output mode
R-Y R-Y
Burst By B-Y
Chroma Burst Chroma
Measuring Circuit
Xtal f=2fsc
RC-49U f=8.867239MHz
Made by Meiden Con Ve
SW13 0 O
7p 3 fSpfﬂp 0.01 NI
S| zz ar 3
S|+ 1u = LTu
e 33pL
20p 680 2Tk | 1k P

DII01010/010/0/0/0
olo'ololololelolo’olo

001
= 33,5

Tk
VINTL $75 K
SW2 \/|N3 71 560p SW9

Tbjsv B, b Ij;;

Note: x 1 Adjust filter level characteristics so that f=4.43MHz,
level=-55dB with 1kQ semifixed resistor

100k

35007

Tk
Tk [20p |20p
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Application Circuits

1. For crystal oscillation of 2fsc

Xtal f=2fsc
RC-L9U f=8.867239MHz
Made by Meiden Corp

X3 Vee
oL, _ 5
177 5 0\/
i — 0O0lu LTu

+
AN - 33p-L

2 * 330
@)

0022u

90,0, 0.9.0.0,0,0,0.0

= 0.071u
0071u =4 872k < X 1 334 910
m| Sk S100k
+ X 2 1k [20p [20p
2Tl 560p
33
O O Zags O O +
A7 CTL CCYNC oUT EXT
X 1:Metal film resistor 1%
X 2:Temperature characteristic (H £5%
X 3-Temperature characteristic CH =0.5p
2. For external input of 2fsc
X1
X 2 2fsc input \/CC

A CTL CCYNC QUT EXT

X 1 : Metal film resistor 1%
X 2 - Temperature characteristic (H £5%

/ \/ v \/ \ *1 Regarding 2fsc input
. ; ; Input 2fsc with input level of more than

: 500mVr-p and phase as shown in the figure
- at left.

VARV

Input burst phase




