MITSUBISHI ICs (TV)

M52346SP

SYNC SIGNAL PROCESSOR

DESCRIPTION

When a separate sync S|gnal (polarity, positive and negative ;
1~5Ve-p), composite sync signal (polarity, positive and
negative ;. 1~5VP-p), and sync ON video signal (polarity,
negative) are input, M52346SP semiqonductor) integrated
circuit automatically selects a suitable one, and shapes its
waveform. This IC is optimal for automatic tracking type
displays.

FEATURES

® Sync input on/off data and polarity data can be output.

® Pulse output pins are an open collector output type.

® Regarding clamp pulse ‘output, the trigger of clamp pulses
is generated at the latter edge of sync ON video signal
input. The trigger is also generated at the latter edge of
separate sync signal input or composite sync signal input.

@ 20pin shrink dual inline package. )

APPLICATION
Display monitors

PIN CONFIGURATION (TOP VIEW)

H. STATE [1] CLAMP TIMING
V. STATE [2] V. POL.
GREEN SEP FILTER [3] ] H. POL.
GREEN IN [4] z CLAMP* OUT
ono 5] B vee
coMP/H IN[6] & Ho- OUT
COMP/H DET [7]|- ® HD* OUT
VERT IN [8] VD* OUT
VERT DET [9] DIGITAL GND
VERT $/S ADJ E VERT §/S IN

Outline 20P4B

SPECIFICATIONS

® When a sync ON video signal is input :
(polarity : negative)

® When a composite .sync signal or separate sync signal is

Sync 2 0.2Vp-p

RECOMMENDED OPERATING CONDITION input : 1~6Ve-p (Polarlty positive and negative)
Supply voltage range:-«:+++ s eerieeimmmimueiniiinaiaaa, 11~13V @ 4 < 200kHz
Rated supply voltage:-------eeeeeremiiii 12v ® Pulse output is an open collector type. Logical output is
a TTL type.
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MITSUBISHI ICs (TV)

M52346SP
SYNC SIGNAL PROCESSOR
~ ABSOLUTE MAXIMUM RATINGS (Ta =25, unless otherwise noted)
Symbol Parameter Ratings Unit.
Vee Supply voltage 14.0 \
Pg Power dissipation 1000 mW
Topr Opersting temperature -20~+ 85 c
Tstg Storage temperature T —40~+150 . C
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc = 12V, Vop = 12V, unless otherwise noted)
Test conditions -
* Symbol Parameter | snitohine conditions }input Input conditi sl 3 ot £ Limits Unit Remarks
2T6 78176 s | MPUt conditions | H0utpu waveformi—r e T
No input to
pins @, ® and
o : ®.
lec Cirouit 2|2|2|2}16 A 25 | 35 | 45 | mA |Grounded to
current . GND with
capacitance
Vop is open.
16kH
6| U7sus .o -
- 1Vp-p
o | Pn@outeutl |1y 1 oC 40 | 50 [ 53 | v
High” level 16Kt
2
7.
8 -LI_ Sus 1Vp-p
16KkH '
6 -l_r7.5us BkHz Ir?put
P 0.7Vp-p signal
. " )
10L Pin® outeut ; |, |4 1 DC -~ | - o5 | v [0TVrris
Low” level equivalent
16kHz to NO
8| U7sus vl SYNC |8
2
£
16kHz S5
7. S
Pi 6 -U— Sus 1Ve-p 5
2on | Fin@outeutl, 141y 2 DC 40 | 50 | 83 | v -
High” level 16kH ';
8 U7.5|.ls i ]
1Ve-p -~
e
: 16kHz - | %
6 -U-7.5us nput 2
Pin® 0.7Vr-p signal
gL | n@outeutly |y 2 bC - | - | os | v |07veris
Low” level equivalent
16kHz to NO
8 | L[75us oTves SYNG
16kH
6 | 1[75us 102
) Pin® 1Ve-p
1goH | n®auteutl, |y 18 oC 40 | 50 | 583 | v
High” level 16KkH
z
8 7.
_U- Sus 1Vp-p
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MITSUBISHI ICs (TV)

SYNC SIGNAL PROCESSOR
ELECTRICAL CHARACTERISTICS (Cont.)
Test conditions Limits
Symbol Parameter | sitchim conditions [1rput L ) Unit Remarks
21618118 sin Input conditions [ "|Output waveform Min. | Ty, | Max
16kHz
) _6 _ﬂ_'I.Sus 1Vp-p
1goL | Tin® outout| ) || 18 oC - - los | v
Low™ level 16KH
2
8 ]_Fl.Sus 1Vp-p g
s
) £
16kH
6 | L[75us 139 : 3
! - : 5
tgon | Pin® outouti 11, 1 19 DC 40 | 50 | 583 | v =
High” level 16h -
Z >
£
8| U7sus Ve 3
e
]
16kH ‘S
6 —I_r7.5us BkHiz &
! : 1Ve-p
tgoL | Pn®outeutt, | 1,1, 19 DC = | - Jos | v
Low” level 16KH
¥4
74
8 'J-L Sus 1Vp-p
Th | ’
Vio reshold 15121211 10 DC 07 | 10 | 14| v
. voltage
Sync-Sep . ,
Sync input 16kH There should be IrLD;t‘\s}lgnal
_ signal : z _ - of 0.1Ve-p is

S8 =NV | foximum noise | 1 12]2[1]4 L15us 0:1Ve-p 14 no_ pulse output o1 v dummy noise
amplitude ,
voltage signal.

: 16kHz
Sync-Sep !
Sync input 16kH J_ . ihe(’k that
signal z there is no
- s . 4 . 14 . - -

SS-Lv minimum T2tz -Lﬂ Sus 0.2Ve-p There should be 0.2 v malfunction
amplitude ' ..
voltage no pulse output due to. noise

. during this period
Pin® HD- . skH
- r4

150L | output 2|1|2]1|6 | [175us o |18 .. VMeas | - - |los | v
“Low” lavel
Pin@® HD*

16kHz .

140L | output 2|112|1]6 178us .o " 14| TL...vmeas| - | - | 058 | V.
“Low” level
Pin® CP*

16kHz ‘ .

170L | output 2|1|2[1]6|]]75ns s 117 Il VMeas | = - o5 | v
“Low” level
Pin@® VvD*

16kHz )

130L | output 2{2{1[1{8 | ]75us LK JL oV Mess| - - Jos | v
“Low" level | :
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MITSUBISHI ICs (TV)

M52346SP
SYNC SIGNAL PROCESSOR
ELECTRICAL CHARACTERISTICS (Cont)
) Test conditions .
Symbol Parameter | switching contitions [Ingut Input condition ) N tout f Limits Unit Remarks
21618118) #in nput col IlOVS - utpu \_Nave orm “Min. Typ. Max.
- Input
_ HD ' 16kHz 0% ] | Time
HD™—DA| Delay time |2|1(2]1]6 | []75us 15 i Meas| - | 120 | 350 | ns
1Vp-p . e
(A) Output (so'%)l l
. - Input
- HD ‘ 16kHz (503 | Time .
HD™-DB| Delay time [2|1|2{1|6 | []75us oo |18 >Meas| — | 150 | 380 | ns
(B) : Output (sox)l l
Input :
HD*- ;
16kH 0%)| | Time
HD*-DA| Delay time |2[1]|2|1|6| []75us BkRz 114 sl Meas| — | 120 | 850 | ns
1Ve-p ik
,(A) m:;m,(so’x_)ﬂ_
HD*— Input .
16kH 50%)| | Time
HD*-DB| Delay time |2[1(2[1|6 | []75us 1'\1: 14 =Meas| - | 100 | 350 | ns
® Output (5095)[ |
_ Input T
cP*- 16kH (sa36)| | Time )
CP*-DT , 2{1|2|1|6|[]75us Skhz |4 ~ i TMeas| - | 180 | 350. | ns
Delay time 1Ve-p T
. Output (50 %) |
. CP*-PULSE 16kHz |, _| —i i-Time Meas
- 1{2]1 7. ] B (
cPr-PW| T o 1211]2]1]|6 J78us o 117 450.| 700 | 850 | ns
+_ Input ’
. o 16kHz s030)| | Time
VD*-DA| Delay time |2(2|1|1]8|[]75us ven |13 o Meas| — | 120 | 380 | ns
: A output 503 |
vD*— Input )
16kH 0%)| | Time
VD*-DB| Delay time [2|2|111|8 ]| []75us 139: 13 “oMeas| — | 100 | 850 | ns
® Output (50 %)
TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)
1200
31000
a
_ 800 \,
=) \
< 600 8
g
\J
% 400 -
& A
2 200 5
o A )
o ‘\
0 ]
-20 0 25 50 7585100125 150
AMBIENT TEMPERATURE Ta ()
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MITSUBISHI ICs (TV)

M52346SP
. SYNC SIGNAL PROCESSOR
TEST CIRCUIT
Vob O— ¥ _L
IOui ;;o.om ok oo - . 3KS 100p
f 51k 10::;17
100p 18k - qu
|20 14 13 12 1
el
] | v.syne
7| - sep.
1
[ose |
SNYC HOR. HOR. VERT. ! VERT.
SEP. ﬂ v ‘SHAPE DET SHAPE DET
100k 47005 72 1u 1nt 0.01;1; e 6.011&;; o.om;];
e A D) ‘
1 713 1 J’Tz 1 J’;z
Units Resistance : Q
: Capacitance : F
Table1. Decoder logic output
Pin ® input Pin ® input Qutput pin
HD. COMP. VD @ | ® ® ®
HD. COMP.(POS.) | NON H L L L
HD. COMP.(POS.) | VD (POS.) H H L L
HD. COMP.(P0S.) | VD (NEG.) H H L H
HD. COMP.(NEG.) | NON H L H [. L
HD. COMP.(NEG.) | VD (POS.) H H H L
HD. COMP.(NEG.) | VD (NEG.) H H H H
NON NON L L L L
NON VD (POS.) L H Lt {L
NON VD (NEG.) L H L H
. MITSUBISHI
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MITSUBISHIICs (TV)

M52346SP
SYNC SIGNAL PROCESSOR
Table2. Allowable input amplitude voltage
Pin @ input amplitude Vv 0~21 (VP-P)
Vs 0.2~06 (VP-P)
Pin input amplitude _I—_’_l_ ----------- } Vs 1.0~50 (VP-P)
FH = 15kHz~200kHz .
Pin ® input émplitude _—I——-————J—L ----------- } Vs 1.0~50 (ve-p)
Fv = 40Hz~200Hz
Table3. The order of priority in output
Input_signal (pin) Output_signal (pin)
Pn® | Pn® | Pin® :3% Pn® | Pin®
O X x 4 1 4
O O X 6 1 6
] X @) 4 8 4
O @] O 6 8 6
X X X X X X
b O X 6 1 6
X X O X 8 X
X O O 6 8 6
Table4. Maximum allowable Input signal pulse duty ratio
Pin ® input puise (HD. COMP.) FH = 1BkHz Pin ® input pulse (VD) Fv = 80Hz
Maximum amplitude voltage Maximum amplitude voltage
(Ve—p) 1.0 33 40 5.0 (Vp_p) 1.0 33 45 5.0
POS. % 160 { 138 | 11.2 9.0 POS % 14.1 12.1 9.8 1.7
: Time (us) 938 | 863 | 700 | 563 : Time (ms) 235 | 202 | 163 | 1.28
NEG % 15.0 § 13.0 | 105 8.8 - NEG % 148 | 11.3 9.2 75
) Time (us) 938 | 813 | 656 | 550 ) Time (ms) 247 | 188 [ 153 | 1.25
: MITSUBISHI
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MITSUBISHI ICs (TV)
'M_52346$P

~ SYNC SIGNAL PROCESSOR

APPLICATION METHOD
1. Input section

1) Green (Sync ON Video) input (pin @ and @)

Sync ON Video signals are input in negative polarity.
For sync separation, the sync chip is clamped with an
external capacitor connected to pin @ as well as
capacitance and resistance connected to pin @. The pin
@ sync chip is approximately 4V. _
Threshold voltage is set to a level that is approximately
+ 0.1V less than the sync chip.

2) Input of composite sync, H sync, and V sync signals
composite sync input is connected to pin ®. For
sepatate sync input, H is connected to pin ® and V
is connected to pin ®. The bias of pin ® and pin
is- 8V, and the impedance is 10k Q. Waveform shaping
and polarity detsction are conducted by a built-in
double threshold converter.

The internal circuit is’ connected as shown in Fig. 2.
The average DC voltage of input signals is called V2.
Threshold voltages are adjusted to V2 + 0.7V.

Therefore, when the duty ratio is small as shown in
Fig. 1, this IC works with an amplitude of approximately
0.7Ve-p or more. When the duty ratio is large, the
optimal amplitude is approximately 1.4Ve-p. Fig. 3
shows allowable input duty reference measured values.

POSITIVE POLARITY
(SMALL DUTY)

NEGATIVE POLARITY
(LARGE DUTY)

Fig. 1

& L

;

ved fvi
R

V3 =-V2=V2-Vi =07V
' V2= 8VDe

Fig. 2

%) A
40
30 \

20 N

DuTY

01 2 3 45 6 p-P

INPUT AMPLITUDE
Fig.3

Fig. 4 shows an application example in which the

allowable duty ratio characteristic can be improved
when input amplitude is 1.4VpP-p or more.

(i_i\ PN ®or PIN®

I

% The amplitude is limited to 1.4VP-P by
using this additional circuit (diode limiter)

Fig. 4

When the IC is used at voltage outside the rated
range, remove filters from pins @ and @, and check the
waveform to ensure that it is as shown in Fig. 5.

=11V

=6V
POSITIVE INPUT

NEGATIVE INPUT

Flg.5
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MITSUBISHI ICs (TV)
M52346SP

SYNC SIGNAL PROCESSOR

3) Polarity detection and no-input detection (pins @ and @)
External capacitance is necessary as a filter to detect
polarity and “no-input.” The larger the capacitance, the
smaller the ripple, diminishing malfunction probability.
However, when large capacitance is provided, the
responce slows down. Capacitance should be at least
0.05uF when input is 15kHz. It should be at least 10
uF when input is 60Hz. For operation with lower
capacitance, check the filter pin waveform under
conditions where input sync signal frequency and duty
ratio are set to a minimum, and check that voltage is
7.5V or more (6.6V actually) when input is positive,
and that voltage is 4.5V or less (55V actually) when
input is negative.

4) VERT S/S IN (pin @)

For V sync separation, signals are generated by
externally integrating composite sync signals, and are
then input.

The composite sync signals that are input to pin ® (H
+V) are output to pin @ HD*. For V sync separation,
pin @ HD* output is externally integrated, and is input
to pin @. Check pin @ waveform to see if the H
element is adequately low.

In the IC, the sync separation threshold level is set to
approximately 1V when no external adjustment is
provided.

5) VERT S/S ADJ (pin (@

The threshold voltage is approximately 1V when no
external adjustment is provided. The threshold voitage
is dependent on IC internal resistance. Pin ® may be
open ; however, if noise may give adverse effect,
ground the pin with capacitor.

When the H element cannot be lowered sufficiently,
connect resistance between pin @ and Vcc to change
the threshold level. (Provide resistance such that when
Voo(Digital Vcc) is 12V, the threshold voltage will be
8V or less; and when Vop is 5V, the threshold voltage
will be 4V or less.)

When there are serration pulses or other pulses during
the V period, provide resistance such that the
threshold voltage will be half as high as Voo.

2. CP-Width

Timing pin (pin &)

The time constant is determined depending on the
current that flows out of pin @ and timing pin
capacitance. The current is normally determined
depending on pin voltage and external resistance. When
external resistance is 18kQ (namely 200t A) and tihing
pin external capacitance is 100pF, the pulse width is
0.7 usec.

3. Output stage
1) Logic output (pins D, D, ® and ®)
The output type is as shown below.
IC internal load resistance is 20k Q.

2) Pulse output (pins @, @, ® and @)
The pins are the open collector type as shown below.
Current of approximately BmA can be applied.

3) Power supply
Supply 12V to pin @.
Supply digital Vec=5~12V as power supply for pulse
output.

DIGITAL vcc

4. Other

Differences between M52036SP and M52346SP

The clamp pulse trigger is different between M52036SP and
MB23465P when “S on G" and “H/H + V" are input
simultaneously, or when only “H/H + V" is input.

MB2036SP - --vverereeseeennens Generated at the first edge of
“H/H + V" input.
MB234BSP - vvvvreerereeeinans Generated at the latter edge of

“H/H + V" input.
MB2346SP clamp pulses are generated at the latter edge of
signals that have been given priority.
We believe this arrangement makes this IC more useful with
MAC signals.
The MS52346SP pin configuration is the same as that of
M52036SP.
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MITSUBISHI ICs (TV)

M52346SP

SYNC SIGNAL PROCESSOR

RECOMMENDED CIRCUIT (fu = 15kHz, fv = 60Hz)
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MITSUBISHI ICs (TV)

M52346SP

SYNC SIGNAL PROCESSOR

DESCRIPTION OF PIN

Pin no.f] Name

Pin voltage

Equivalent circuit

Description of pin

® |H. STATE

OVoc or 5Voc

3— =5V

20k Q

Horizontal sync signal logic
output pin.

Outputs “H” when pin input
signal is positive ;

outputs “L” when there is no
input; and outputs “H” when pin
® input signal is negative.

@ |V. STATE

OVoc or SVoc

The same as pin @

Vertical syne signal logic output pin.
Outputs “H" when pin ® input signal
is positive ;

outputs “L" when there is no input;
and outputs "H” when pin @& input
signal is negative.

GREEN
® SEP
FILTER

When open
=4V

GREEN

When open
x4V

A vce
2009
10 Q
® ©

GREEN (Video) SEP FILTER pin.
Biases itself according to external
capacitance (C) and resistance (R) time
constant.

Resistance (R) is a discharging type,
and is provided to enhance self-biasing
circuit responding characteristics.

The smaller the resistance, the smaller
the self-biasing circuit gain.

GREEN (Sync on Video) input pin.
C-connected, and inputs Green
(Sync on 'Video) signal.

Sync is negative.

® GND

Grounding

COMP/H
IN

When open
=6V

Composite sync/H-sync input pin.
Bias is approximately 6V, and
impedance is 10k Q.

Waveform shaping and polarity
detection are conducted by built-in
double threshold comparator. The
optimal input amplitude is
approximately 1.5VP-P. The waveform
shaping and polarity detection are
possible when the duty is
approximately 50 % or less.

COMP/H
DET

When open
=BV
(No signal)

A vee

External capacitance is required as
filter pin for polarity detection and
no-input detection. The larger the
capacitance, the smaller the ripple,
reducing malfunction probability.
However, detection response
becomes slow.

VERT IN

When open
~ 6V

The same as pin ®

V sync input pin
The same as pin ®

VERT
DET

When open
=BV
(No -signal)

The same as pin @

The same as pin @

* MITSUBISHI
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MITSUBISHI ICs (TV)
- M52346SP

SYNC SIGNAL PROCESSOR
DESCRIPTION OF PIN (Cont.)
Pin no.] Name Pin_voltage Equivalent circuit Description of pin
VERT S/S ADJ pin
® VERT S/S When open When no external adjustment is
ADJ =1V conducted, threshold voltage is
approximately 1V. ‘
VERT S/S IN pin
1kQ Signals that tai
VERT S/S ignals a41 are c'>b ained bY
()] IN —_— externally integrating compsite
) i sync signals for V sync
separation are input.
® Dlg:\.lrSL — Grounding
VD" Pulse output pin
® vD* Open collector output type.
ouT Output amplitude is variable. Able
to accommodate BmA currents.
HD* . HD" Pulse output pin
® OUT The same as pin ® The same as pin @
HD™ . HD™ Pulse output pin
® ouT The same as pin @ The same as pin ®
® Vee 12v e Power source
cLAampP? . Clamp* Pulse output pin
4 ouT The same as pin @ The same as pin ®
Horizontal sync signal logic output pin.
. Qutputs “L" when pin ® input signal
® | H. POL OVoc or 5Voc The same as pin @ is positive or when there is no input
to pin ®. Outputs “H" when pin ®
input signal is negative,
Horizontal syne signal logic output pin,
) Outputs “L” when pin ® input signal
® V. POL. OVoc or 5Voc The same as pin @ is positive or when there is no input
to pin ®@. Outputs "H" when pin ®
input signal.
A Vee Clamp timing pin. Clamp pulse
) x=35Y : . . \
. amplitude is determined.
® CLAMP _ depending on external
TIMING S22V capacitance (C) and resistance
20 (R). The larger the C and R, the
farger clamp pulse width.
MITSUBISHI
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