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MITSUBISHI ICs (Monitor)

M52745SP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

DESCRIPTION

M52745SP is semiconductor integrated circuit for CRT display
monitor.

It includes OSD blanking, OSD mixing, retrace blanking, wide band
amplifer, brightness control, uniformity function.

Main/sub contrast and OSD adjust function can be controlled by 12C

bus.
FEATURES
® Frequency band width: RGB............cccceeveenen.
OSD..
INPUL  TRGB....iiiiee e 0.7Vr-p (typ.)
OSD.oiecee e 3VP-P minimum (positive)
BLK (for OSD). 3VP-P minimum (positive)
Retrace BLK........cccoceeviivennnnnn. 3VpP-p minimum (positive)
OUutput IRGB......oiiiiiicee e 5.5V p-p (max.)
OSD.ieee e 5VP-p (Max.)

® Main contrast and sub contrast can be controlled by 12C bus.
® Include internal and external pedestal clamp circuit

STRUCTURE

Bipolar silicon monolithic IC

APPLICATION
CRT display monitor

RECOMMENDED OPERATING CONDITION

Supply voltage range..........ccccueee. 11.5t012.5V (V7,V12,V25,V29,V32)
45t05.5V (V17)
Rated supply voltage..........cccoeveeeriieeernnnn. 12.0V (V7,V12,V25,V29,V32)
5.0V (V17)

MAJOR SPECIFICATION
Bus controlled 3ch video pre-amp with OSD mixing function and
retrace blanking function

PIN CONFIGURATION (TOP VIEW)

BRIGHTNESS [ 1] N
0SD INR) | 2]
OSDIN(@B) [ 3]
0SD IN(G) [ 4]

OSDBLK IN [ 5]
INPUT(R) [ 6]
vec1z2v [ 7]

NC [ 8]
INPUT(B) [ 9]
GND [10]
INPUT(G) [11]
vee 12v [12)

INPUT(SOG) [ 13}

SOG SEP OUT [14]

GND [15]

CLAMP PULSE IN [16]

dSSv/.2¢SIN

VCC 12V(R)
OUTPUT(R)
EXT FEED BACK(R)
VCC 12V(B)
OUTPUT(B)
EXT FEED BACK(B)

GND

VCC 12V(G)
OUTPUT(G)
EXT FEED BACK(G)

RETRACE BLK IN
SDA
scL

GND
ABL IN

VCC 5V

Outline 32P4B
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BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Symbol Parameter Ratings Unit
Vcc Supply voltage 13.0 \Y;
Pd Power dissipation 2358 mw
Topr Ambient temperature -20 to +85 °C
Tstg Storage temperature -40 to +150 °C
Vopr Recommended supply 12.0 \%
Vopr' Voltage range 10.5t0 12.5 Vv

ELECTRICAL CHARACTERISTICS (Vcc=12V, 5V, Ta=25°C, unless otherwise noted)

Test Input vgft-g;]e BUS CTL (H) Limits
Symbol Parameter | pointfag 1T 5 [234] 16 | 22 | 13 1 | 18 |ooH[ozH]o2H]osH]oar]osH Unit
(S) | RGB |0SD| °P | P in |ReT|SOG Bri- | ABL | ot con | com | con | Aa [T Min. | Typ. |Max.
in | BLK BLK| M ght R|c|®
Circuit b
Icci currentl 1A alajla|ggs|ala 4.0 5.0 | 50| e Son | £o | 0o oo - | 110| 130 mA
Circuit b
Icc2 current2 IB a a| a SG5 a| a 4.0(5.0 - 18| 25| mA
Vomax | Qutput out| 2 lala|l|ala vari 5 6.0| 8.0| - | Ver
dynamic range SG2 SG5 able| ¥~ | y : : i
: b
. Maximum IN b oan
Vimax input ouT|SG2| @ | 8 |gas| 2| @ 2.0|5.0 (% 16| - - Vp-p
Variable
Maximum b b -
Gv gain ouT se1| | @|scs| @] @ 2.0|5.0% 17.1|17.7|19.4| dB
Relative max-
OGv imum gain - - - - - - - - - |- 0.8] 1.0| 1.2 -
Main contrast b b
Vci control ouT a| a a| a 2.0|5.0(® 15.0(16.5|18.0| dB
characteristics1 SG1 SG5 e
Main contrast
[Vc1 control relative - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics1
Main contrast b b
Vc2 control ouT a| a a| a 2.0|5.0 5™ 9.0|/10.5(12.0f dB
characteristics2 SG1 SG5 wo
Main contrast
[Vc2 control relative - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics2
Main contrast b b
Vcs control ouT a| a a| a 2.0|5.0 0.1] 0.3 0.5 vpp
characteristics3 SG1 SG5 *
Main contrast
[Vc3 control relative - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics3
Sub contrast b b
Vsc1 control ouT a| a a| a 2.0| 5.0 |5 S car) car 15.5(16.5|18.0| dB
characteristics1 SG1 SG5 Sl e
Sub contrast
[Vsc1 | control relative - - - - - - - - E I I e 0.8| 1.0f 1.2 -
characteristics1
Sub contrast b b
Vsc2 control ouT a| a a| a 2.0| 5.0 |55 Gan | cart) Gatt 9.5/11.0{12.5| dB
characteristics2 SG1 SG5 Sl e
Sub contrast
[Vsc2 | control relative - - - - - - - - E I I I I 0.8] 1.0] 1.2 -
characteristics2
Sub contrast b b
Vsc3 control ouT a| a a| a 2.0| 5.0 |55 tan | 2an ) 2en 0 | 0.2] 0.5| Vvpr
characteristics3 SG1 SG5 =
Sub contrast
[Vsc3 | control relative - - - - - - - - E I I e 0.8| 1.0f 1.2 -
characteristics3
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MITSUBISHI ICs (Monitor)

M52742SP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ELECTRICAL CHARACTERISTICS (cont.)

CTL .
Test Input voltage BUS CTL (H) Limits -
Symbol | Parameter |poiNtfgo11T 5 [234] 16 | 22 | 13 1 | 18 [ooH[ozr]ozH]ozH]oar]osH Unit
(S) | RGB |0SD| O%P | cp in |ReT|SOG Bri- [ ABL [t Som | o [ o | Ser [T Min. | Typ. [Max.
in | BK BLK| ght R|c|e
Main/sub
b b
VMSC | contrast control | OUT a| a a| a 2.0 5.0 [S3h|Sanfcan Seu 3.4| 4.0 4.6 Ve-pP
characteristics SG1 SG5 e
Main/sub contrast
OVMSC | control relative - - - - - - - - - == - 0.8| 1.0 1.2 -
characteristics
ABL control b b e
ABLL | haracteristicsi ouT se1| @ | @|scs| @] @ 2.0 4.0 S e Se e 4.1 49| 57| Vpp
ABL control
OABL1 | relative - - - - - - - - - 0.8] 1.0] 1.2 -
characteristics1
ABL control b b
ABL2 characteristics2 ouT se1l 2] 2 |sgs| @] @ 2.0|2.0 1.5| 2.0| 2.5| Vpr
ABL control
[JABL2 | relative - - - - - - - - - 0.8| 1.0| 1.2 -
characteristics2
Brightness b
VB1 control OuUT| a ala|ggg| a|a 4.0(5.0 33| 37| 41 Vv
characteristics1
Brightness
[VB1 control relative - - - - - - - - - -0.3 0 0.3 \%
characteristics1
Brightness b
VB2 control OouUT| a ala|ggg| a|a 2.0|5.0 1.5 1.8| 2.1 \%
characteristics2
Brightness
VB2 control relative - - - - - - - - - -0.3 0 0.3 \%
characteristics2
Brightness b
VB3 control OouUT| a ala|ggg| a|a 1.0|5.0 0.7] 0.9( 11 Vv
characteristics3
Brightness
VB3 control relative - - - - - - - - - -0.3 0 0.3 \%
characteristics3
Frequency b a Vari Va
Fc1 characteristicsl | OUT sgal@|a|sy | a2 bl 5.0 [ria -2.0 0| 25| dB
(f=50MHz) abie| = \ble
Frequency relative
OFc1 characteristics1 - - - - - - - - - |- -1.0 0| 1.0 dB
(f=50MHz) VAR (
Frequenc-y : b a Vari \-/a FFH | FFH | FFH | 00H | 00H
Fc1 %rlz;ga\gﬁﬂiglcsl ouT sga| @ | a|sy |22 able 5.0 Igllae jusl Ll Rl Rl Bt -3.0 0| 3.0/ dB
Frequency relative
OFcy characteristics1 - - - - - - - -1.0 0| 1.0 dB
(F=200MHz)
Frequency :
Fc2 characteristics2 |OUT | 2. ala| 2 |ala Vg‘l” 5.0 -3.0| 3.0| 50| dB
(F=200MHz) SG3 5V able
Frequency relative
OFc2 characteristics2 - - - - - - - - - -1.0 0| 1.0/ dB
(f=200MHz)
Crosstalk 1 oUT(29)| 2PSG3 a Vari
CT1 | (f=50MH2) vt e |alalg, [ala able| 50 % - | -25| 20| dB
, | Crosstalk 1 ouT(29)| 20SG3 a Vari
CT1 (f=200MHz)  |ourca)| %2, ajla|g/|ala able| 20 - | -20| -15| dB
Crosstalk 2 ouT(29) | 22 a Vari
CT.2 (f=50MHz) ouT(es) ?2263 al| a 5V al| a able 5.0 - -25( -20| dB
, | Crosstalk 2 ouTe)| 22 a Vari
CT2 (f=200MH?2) ouT(Es) rit;ases ajla|g/ |ala able 5.0 - -20| -15| dB
Crosstalk 3 ouT(3z)| 22 a Vari
C.T3 (f=50MHz) oUT(Es) ?ibSG3 ajlajg,|ala able 5.0 - -25| -20| dB
., | Crosstalk 3 |our(z)| 2 a Vari o )
CT3 (f=200MHz) |outes| % .| @ | @ | gy | 2| 2 able| 20 VI ) 20| -15| dB
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MITSUBISHI ICs (Monitor)

M52745SP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ELECTRICAL CHARACTERISTICS (cont.)

CTL .
Test Input voltage BUS CTL (H) Limits
Symbol |  Parameter | pointfg g 1T 5 [234] 16 | 22 | 13 1 | 18 |ooH|o1r[o2r]03H] o4 osH Unit
(5) | RGB | 0SD| 0| cpin|ReT|SOG| | - | ABL || 28] 22| o2 el Min. | Typ. [Max.
in | BLK BLK| M ght R|c|®
Pulse i Vay
Tr characteristics1 | OUT Sgl al| a 525 al a ;/l;dlg 5.0 |ria - 2.8 3.6/ ns
(4Vr-p) ble|
Relative pulse b b Vari Var )
o characteristics1 ouT sg1| 8| % |scs| 2| @ able 5.0 |abic 08 0| 0.8 ns
Pulse
i b b Vari| - 4| V2
Tf characteristics2 | QUT al a al a 5.0 |ria - 2.8| 3.6
(4Vr-p) SG1 SG5 ablel ble ns
Relative pulse b b Vari Vari
Tt characteristics2 ouT sG1| 2| @ |scs| 2| @ able| 5.0/ aid -0.8 0| 08 ns
Clamp pulse b b
vthcp | threshold OUT |sg1| 2| @ sG5| a | a 2.0(5.0 |5 10| 15| 20| V
voltage Variable
Clamp pulse b b
WCP minimum ouT SG1 a| a|scs| al a 2.0|5.0 0.2 - - us
width Variable
b Pedestal voltage b b v
temperature -
peH characteristics1 OUT|sGi| a|a|sG5|a|a 20|5.0 0.15 0]0.15
Pedestal voltage b b
temperature al| a al a 2.0/5.0 -0.15 0/ 0.15 Vv
PocL characteristics2 ouT SG1 SG5
OSD pulse b b
OTr characteristics1 | OYT| & | 2 see|sGs| & | @ 20|50 - | 3.0/ 6.0 ns
OSD pulse b b
oTf characteristics2 |[OUT| @ | @ |sgel sas| 2| @ 20|50 o - 3.0 6.0 ns
. 0SD adjust control b| b b
Oajl characteristics1 OouT| a scd sGd SG5 a| a 2.0{ 5.0 i 46| 54| 6.2 Vpp
OSD adjust control
DOaj]_ relative - - - - - - - - - - 08|l 10| 1.2 -
characteristics1
. 0SD adijust control b| b b
0Oaj2 characteristios? OuUT| a sce{sae sos| 2| 2@ 2.0/ 5.0 o 3.4| 3.9 4.4 Vep
OSD adjust control
[Ogj2 | relative - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics2
OSD adjust control b
OBLK | charmciereioes . |OUT| @ |sad @ | sog| 2 @ 20(5.0 o 0| -0.1] -0.3| ver
OSD adjust control
[JOBLK | relative - - - - - - - - - - -0.15] 0| 0.15 Vp-p
characteristics3
OSD input p| b b -
VthOSD1| threshold OUT| @ |sc6|SC6| gg5| & | @ 2.0|5.0 8 3.1 35 39 V
Voltagel Variable
OSD input b b b
voltage2 Variablel
OSD BLK input b b b
VhBLK | threshold OUT| gg;/568| @ | sgs| 2| @ 20150 o 22| 270 32 v
V0|tage Variable
) OSD half b | b b
Ohajl adjust control ouT| 2 SG6|SG6| sG5| a | a 201/5.0 oo 3.2| 3.8| 44 \V
characteristics1 3V
OSD alf b | b ] b
i adjust contro| a a|a 2.0(5.0 08
Ohaj2 characteristics2 out SG6 S3GVG SG5 °ly 23| 2.7 3.1 \Y
Retrace BLK b b
VthRET] input threshold | OUT| a a| a|ggg|scr| a 2.0/ 5.0 i 1.0 1.5/ 2.0 \Y
voltage Variable
SOG input b
SS-NV | maximum amor| @ | @l al a | a|scs 2.0|5.0 - - 10.03] vep
noise voltage Varisble
SOG b
SS-SV | minimum omor| a | al a| a | a|sG4 2.0| 5.0 02| - | - | ver
input voltage Variable
Sync output b
VSH | pyav outP sworl a [ alal a| alsis 2.0{ 5.0 45| 49| 50| v
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MITSUBISHI ICs (Monitor)

M52745SP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

EY$£CTRICAL CHARACTERISTICS (cont.)

CTL .
TDS-F
Test Input voltage BUS CTL (H) Limits
TDS-R Parameter point 6,9,11| 5 |234| 16 22 | 13 1 | 18 OMOH %1:1 E;Z}: Osst' oozg; ?5:1 . Unit
(S) RGB |OSD OiD CPin ReT S.OG Bri- | ABL c;:(\ coum c;m coum Adj [ENT Min. Typ Max.
in | BLK BLK| I ght Rlc|®
fceps
%ylgf/glmpm swar| a | a|a| a|a|se 2.0(5.0 0| 03| 06| V
SKV b
ggg;?#;%it sycout | @ a| a a a |sGa 2.0|5.0 ol 60| 90| ns
gglr;;%%%%t Tl a jalaloa|a s(b;4 2.0(5.0 0| 60| 90| ns
Power save b FFH | FFH | FEH | FEH [ 00H [ 00H
circult current | ™° a (adja|ges| @2 4.015.0 %] 55 |5 | 255 | o |0 - 22 30 mA
Spot killer 12v b b
Vcﬂtage geeml sg1| @ | a|ses| a|a 2.0(5.0 |55 |5 | e | 5| %" 9.4/ 10.0, 104 v

ELECTRICAL CHARACTERISTICS TEST METHOD
Icca Circuit currentl

Measuring conditions are as listed in supplementary Table.
Measured with a current meter at test point IA.

Icc2 Circuit current2

Measuring conditions are as listed

Measured with a current meter at test point IB.

Vomax Output dynamic range
Decrease V1 gradually, and measure the voltage when the

waveform output is distorted. The voltage is called VOL.

Next, increase V1 gradually, and measure the voltage when the
top of waveform output is distorted. The voltage is called VOH.
Voltage Vomax is calculated by the equation below:

Vomax = VOH-VOL
V)

VOHF = === —pT-—-—--=
50 _I—’_I_I_IJ_I_I—’_I_I_I_'—I\

VoL
0.0

Vimax Maximum input

Increase the input signal (SG2) amplitude gradually, starting from
700mVp-r. Measure the amplitude of the input signal when the
output signal starts becoming distorted.

in supplementary Table.

Gv Maximum gain
Input SG1, and read the amplitude output at OUT (24, 28, 31). The

amplitude is called VOUT (24, 28, 31). Maximum gain Gv is
calculated by the equation below:

VOUT

Gv=20Log 07

(dB)

Gv Relative maximum gain
Relative maximum gain DGv is calculated by the equation bellow:
OGv= VOUT (24)/VOUT (28),
VOUT (28)/VOUT (31),
VOUT (31)/VOUT (24)

Vc1 Main contrast control characteristicsl

Measuring the amplitude output at OUT (24, 28, 31). The
measured value is called VOUT (24, 28, 31). Main contrast control
characterics Vcu is calculated by the equation bellow:

VOUT (dB)

Vc1=20Log 07

Vc1 Main contrast control relative characteristics1
Relative characteristics 0V is calculated by the equation bellow:
Vc1=VOUT (24)/VOUT (28),
VOUT (28)/VOUT (31),
VOUT (31)/VOUT (24)

Vc2 Main contrast control characteristics2
Measuring condition and procedure are the same as described in
Vci.

Vc2 Main contrast control relative characteristics2
Measuring condition and procedure are the same as described in
Ovca.
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M52745SP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

Vc3 Main contrast control characteristics3
Measuring the amplitude output at OUT (24, 28, 31).

The measured value is called VOUT (24, 28, 31).

[Vc3 Main contrast control relative characteristics3
Measuring condition and procedure are the same as described in
[\vea.

Vsc1 Sub contrast control characteristics1
Measure the amplitude output at OUT (24,28,31). The measured
value is called VOUT (24, 28, 31). Sub contrast control
characteristics Vsc1 is calculated by the equation below:
VsaﬂOLog% (dB)
[Vsc1 Sub contrast control relative characteristics1
Relative characteristics [Vscz1 is calculated by the equation below:
Vsc1=VOUT (24)/VOUT (28),
VOUT (28)/VOUT (31),
VOUT (31)/VOUT (24).

Vsc2 Sub contrast control characteristics2
Measuring condition and procedure are the same as described in
Vsci.

[Vsc2 Sub contrast control relative characteristics2

Measuring condition and procedure are the same as described in
[Vscu.

Vsc3 Sub contrast control characteristics3
Measuring the amplitude output at OUT (24,28,31).
The measured value is called VOUT (24, 28, 31).

[Vsc3 Sub contrast control relative characteristics3

Measuring condition and procedure are the same as described in
[Vsca.

VMSC Main/sub contrast control characteristics
Measure the amplitude output at OUT (24, 28, 31). The measured

value is called VOUT (24, 28, 31). Main/Sub contrast control
characteristics VMSC is calculated by the equation below:

VOUT

VMSC =20Log 07

(dB)

[VMSC Main/sub contrast control relative characteristics
Relative characteristics [WMSC is calculated by the equation
below:
VMSC = VOUT (24)/VOUT (28),
VOUT (28)/VOUT (31),
VOUT (31)/VOUT (24)

ABL1 ABL control characteristicsl
Measure the amplitude output at OUT (24,28,31). The measured
value is called VOUT (24,28,31), and is treated as ABL1.

OABL1 ABL control relative characteristics1
Relative characteristics [JABL1 is calculated by the equation below:
OABL1= VOUT (24)/VOUT (28),
VOUT (28)/VOUT (31),
VOUT (31)/VOUT (24)

ABL2 ABL control characteristics2
Measuring condition and procedure are the same as described in
ABL1.

OABL2 ABL control relative characteristics2
Measuring condition and procedure are the same as described in
OABL1.

VB1 Brightness control characteristics1
Measure the DC voltage at OUT (24, 28, 31) with a voltmeter. The

measured value is called VOUT (24, 28, 31), and is treated as V B1.

[VB1 Brightness control relative characteristics1
Relative characteristics [\VB1 is calculated by the difference in the
output between the channels.
OVB1= VOUT (24)-VOUT (28),
VOUT (28)-VOUT (31),
VOUT (31)-VOUT (24)

VB2 Brightness control characteristics2
Measuring condition and procedure are the same as described in
VBL1.

VB2 Brightness control relative characteristics2
Measuring condition and procedure are the same as described in
[MVB1.

VB3 Brightness control characteristics3
Measuring condition and procedure are the same as described in
VBL1.

VB3 Brightness control relative characteristics3
Measuring condition and procedure are the same as described in
0VB1.
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M52745SP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

Fci1 Frequency characteristics1 (fF=50MHz)
First, SG3 to 1MHz is as input signal. Input a resister that is about

2k0 to offer the voltage at input pins (6, 9, 11) in order that the bot-
tom of input signal is 2.5V. Control the main contrast in order that
the amplitude of sine wave output is 4.0V pr-r. Control the brightness
in order that the bottom of sine wave output is 2.0VpP-p. By the same
way, measure the output amplitude when SG3 to 50MHz is as input
signal. The measured value is called VOUT (24, 28, 31). Frequency

characteristics Fc1 (24, 28, 31) is calculated by the equation below:

VOUT Vr-p

Fe1=20log Output amplitude when inputted SG3 (1MHz):4\k-p

(dB)

OFc1 Frequency relative characteristics1 (f=50MHz)
Relative characteristics [Fcz1 is calculated by the difference in the
output between the channels.

Fc1' Frequency characteristics1 (f=150MHz)
Measuring condition and procedure are the same as described in
table, expect SG3 to 150MHz.

OFc1' Frequency relative characteristics1 (fF=150MHz)
Relative characteristics (Fcz1' is calculated by the difference in the
output between the channels.

Fc2 Frequency characteristics2 (f=150MHz)

SG3 to 1MHz is as input signal. Control the main contrast in order
that the amplitude of sine wave output is 1.0Vr-p. By the same way,
measure the output amplitude when SG3 to 150MHz is as input
signal.

The measured value is called VOUT (24, 28, 31). Frequency
characteristics Fc2 (24, 28, 31) is calculated by the equation below:

Fea=20l0 VOUT Vp-pP
- 9 Output amplitude when inputted SG3 (1MHz):4\f-pP

(dB)

OFc2 Frequency relative characteristics2 (f=150MHz)
Relative characteristics OFc2 is calculated by the difference in the
output between the channels.

C.T.1 Crosstalkl (fF=50MHz)
Input SG3 (50MHz) to pin2 only, and then measure the waveform
amplitude output at OUT (24, 28, 31). The measured value is called
VOUT (24, 28, 31). Crosstalk C.T.1 is calculated by the equation
below:

VOUT (24, 31) (dB)

C.T.1=20 log VOUT (28)

C.T.1' Crosstalkl (f=150MHz)
Measuring condition and procedure are the same as described in
C.T.1, expect SG3 to 150MHz.

C.T.2 Crosstalk2 (f=50MHz)
Input SG3 (50MHz) to pin6 only, and then measure the waveform

amplitude output at OUT (24, 28, 31). The measured value is called
VOUT (24, 28, 31). Crosstalk C.T.2 is calculated by the equation
below:

VOUT (24, 31)

C.T.2=20log VOUT (28)

(dB)

C.T.2' Crosstalk2 (f=150MHz)
Measuring condition and procedure are the same as described in
C.T.2, expect SG3 to 150MHz.

C.T.3 Crosstalk3 (f=50MHz)

Input SG3 (50MHz) to pinll only, and then measure the waveform
amplitude output at OUT (24, 28, 31). The measured value is called
VOUT (24, 28, 31). Crosstalk C.T.3 is calculated by the equation
below:

VOUT (28,31) e

C.T.3=20 log VOUT (23)

C.T.3' Crosstalk3 (f=150MHz)
Measuring condition and procedure are the same as described in
C.T.3, expect SG3 to 150MHz.

Tr Pulse characteristics1 (4Vr-p)

Control the main contrast (O0H) in order that the amplitude of output
signal is 4.0Vp-r.

Control the brightness (V1) in order that the Black level of output
signal is 2.0V.

Measure the time needed for the input pulse to rise from 10% to 90
% (Trl) and for the output pulse to rise from 10% to 90% (Tr2) with
an active probe.

Pulse characteristics Tr is calculated by the equations below :

Tr =V[(Tr2)2-(Trl1p]

OTr Relative pulse characteristics1
Relative characteristics [ITr is calculated by the difference in the

output between the channels.

Tf Pulse characteristics2 (4Vp-p)
Measure the time needed for the input pulse to fall from 90% to 10%

(Tf1) and for the output pulse to fall from 90% to 10% (Tf2) with an
active prove.
Pulse characteristics Tf is calculated by the equations below :

Tf =V[(Tf2)%-(Tf1)?]
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Tf Relative pulse characteristics2
Relative characteristics OTf is calculated by the difference in the

output between the channels.
100% - - -

- — - 90%

0% >

Trll or Tr2 T%l or 'I|'f2

VthCP Clamp pulse threshold voltage

Turn down the SG5 input level gradually from 5.0VP-p, monitoring
the waveform output.

Measure the top level of input SG5 at when the output pedestal
level is start to going down or unstable.

WCP Clamp pulse minimum width

Decrease the SG5 pulse width gradually from 0.5 ps, monitoring the
output. Measure the input SG5 pulse width (a point of 1.5V)
when the output pedestal voltage turm decrease with unstable.

PbpcH Pedestal voltage temperature characteristicl
Measure the pedestal voltage at 25°C. The measured value is
called PDC1.
Measure the pedestal voltage at temperature of -20°C. The
measured value is called PDC2.
Pedestal voltage temperature characteristics 1 is calculated by the
equation below:

PocH =PDC1-PDC2

PpcH Pedestal voltage temperature characteristic2
Measure the pedestal voltage at 25°C. The measured value is
called PDC1.

Measure the pedestal voltage at temperature of 75°C. The
measured value is called PDC3.
Pedestal voltage temperature characteristics 2 is calculated by the
equation below:

PbcH =PDC1-PDC3

OTr OSD pulse characteristics1
Measure the time needed for the output pulse to rise from 10% to
90% (OTR) with an active prove.

OTf OSD pulse characteristics2
Measure the time needed for the output pulse to fall from 90% to

10% (OTF) with an active prove.

Oajl OSD adjust control characteristicsl
Measure the amplitude output at OUT (24, 28, 31). The measured

value is called VOUT (24, 28, 31), and is treated as Oaj1.

Oajl OSD adjust control relative characteristics1
Relative characteristics [Oajl is calculated by the equation below:

0Oaj1=VOUT (24)/VOUT (28),
VOUT (28)/VOUT (31),
VOUT (31)/VOUT (24)

Oaj2 OSD adjust control characteristics2
Measuring condition and procedure are the same as described in

Oajl.

0aj2 OSD adjust control relative characteristics2
Measuring condition and procedure are the same as described in

[Oaj1.

OBLK OSD adjust control characteristics3
Measuring condition and procedure are the same as described in

Oajl.

OBLK OSD adjust control relative characteristics3
Measuring condition and procedure are the same as described in

[Oaj1.

VthOSD OSD input threshold voltage

Reduce the SG6 input level gradually, monitoring output. Measure
the SG6 level when the output reaches OV. The measured value is
called VthOSD.

VthBLK OSD BLK input threshold voltage

Confirm that output signal is being blanked by the SG6 at the time.
Monitoring to output signal, decreasing the level of SG6. Measure
the top level of SG6 when the blanking period is disappeared. The
measured value is called VthBLK.

VthRET Retrace BLK input threshold voltage

Confirm that output signal is being blanked by the SG7 at the time.
Monitoring to output signal, decreasing the level of SG7. Measure
the top level of SG7 when the blanking period is disappeared. The
measured value is called VthRET.
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SS-NV SOG input maximum noise voltage
The sync's amplitude of SG4 be changed all white into all black,
increase from OVp-p to 0.02VpP-r. No pulse output permitted.

SS-SV SOG minimum input voltage

The sync's amplitude of SG4 be changed all white or all black,
decrease from 0.3Vp-p to 0.2Vp-p. Confirm no malfunction produced
by noise.

VSH Sync output hi level
Measure the high voltage at SyncOUT. The measured value is
treated as VSH.

VSL Sync output lo level
Measure the low voltage at SyncOUT. The measured value is
treated as VSL.

TDS-F Sync output delay timel

SyncOUT becomes High with sync part of SG4.

Measure the time needed for the front edge of SG4 sync to fall from
50% and for SyncOUT to rise from 50% with an active prove. The
measured value is treated as TDS-F, less than 90nsec.

TDS-R Sync output delay time2

Measure the time needed for the rear edge of SG4 sync to rise
from 50% and for SyncOUT to fall from 50% with an active prove.
The measured value is treated as TDS-R, less than 90nsec.

SG4
— - Pedestal voltage
sync (50%)44:'-47 (50%)
| —h
SyncouT TDS-F -»Hep-H<— TDS-R

VOH D/A H output voltage
Measure the DC voltage at D/AOUT. The measured value is
treated as VOH.

VOL D/A L output voltage
Measure the DC voltage at D/AOUT. The measured value is
treated as VOL.

IAO D/A output current range

Electric current flow from the output of D/AOUT must be less than
1.0mA.

Electric current flow into the output of D/AOUT must be more
than 0.1mA .

DNL D/A nonlinearity
The difference of differential non-linearity of D/AOUT must be less
than +1.0LSB.

UNI1 Uniformity characteristics1

UNI1 Uniformity characteristics2

VuniA is amplitude output at OUT (24, 28, 31), when SG6 is low

voltage. VuniB is amplitude output at OUT (24, 28, 31), when SG6

is high voltage.

moduration ratio UNI (UNI2) is calculated by the equation below;
UNI1 (UNI2)=100 * (VuniB/VuniA-1) (%)

ouT bt VuniA

Pedestal
voltage

SG6 | | ISVP—P (2.5VpP-p)

10



\( MITSUBISHI ICs (Monitor)
INAR
pRELME M52745SP
Not‘\ce'-TSZrSe\:r?é am'\ts e subiec

some P

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

I2C-BUS PROTOCOL
(1) Slave address

D7 D6 D5 D4 D3 D2 D1 R/W
1 0 0 0 1 0 0 0 =88H

(2) Slave receiver format

| s | sLAVEADDRESS | A | SUBADDRESS | A | DATA BYTE | A [ P |
; } 5
START condition acknowledge STOP condition

(3) Sub address byte and data byte format

. ) sub Data byte (top:byte format under:start condition)
Function bit
add. D7 D6 D5 D4 D3 D2 D1 DO
) A07 A06 A05 A04 A03 A02 A0l A00
Main contrast 8 O0H
0 1 0 0 0 0 0 0
Al7 Al6 Al5 Al4 Al3 Al2 All Al10
Sub contrast R 8 01H
1 0 0 0 0 0 0 0
A27 A26 A25 A24 A23 A22 A21 A20
Sub contrast G 8 02H
1 0 0 0 0 0 0 0
A37 A36 A35 A34 A33 A32 A3l A30
Sub contrast B 8 03H
1 0 0 0 0 0 0 0
- - - - A43 A42 A4l A40
QOSD level 4 04H
0 0 0 0 1 0 0 0
- - - - - - - A50
Pedestal clamp INT/EXT SW 1 05H
0 0 0 0 0 0 0 0

Notes) pedestal level INT/EXT SW
0—»INT 1 EXT

11
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TIMING REQUIREMENT OF I2C

Symbol Parameter Min. Max. Unit
ViL Input voltage LOW -0.5 15 Y,
VIH Input voltage HIGH 3.0 55 Y,
fscL SCL clock frequency 0 100 kHz
tBUF Time the bus must be free before a new transmission can start 4.7 - us
tHD:STA Hold time start condition. After this period the first clock pulse is generated 4.0 - us
tLow The LOW period of the clock 4.7 - us
tHIGH The HIGH period of the clock 4.0 - us
tsu:sTA Set up time for start condition (Only relevant for a repeated start condition) 4.7 - us
tHD:DAT Hold time for I2C devices 0 - us
tSU:DAT Set-up time DATA 250 - ns
tr Rise time of both SDA and SCL - 1000 ns
t Fall time of both SDA and SCL - 300 ns
tsu:sTO Set-up time for stop condition 4.0 - us

TIMING DIAGRAM

SDA

SCL

12
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INPUT SIGNAL
SG No. Signals

Pulse with amplitude of 0.7Vp-p (f=30kHz). Video width of 25ps. (75%)
33us

< »
< »

SG1
Video signal 8us
(all white)

0.7Vp-p

A
\4

SG2
Video signal

(step wave) 0.7ver

(Amplitude is variable.)

I I
I I
SG3 | |
Sine wave | | Sine wave amplitude of 0.7Ve-p.
I I
I I
i i
1

(for freq. char.) f=1MHz, 50MHz, 200MHz (variable)

Video width of 25us. (75%)

! [
| [

SG4 I 1 .
Video signal : Fn 0.7Vep sgr\i/;lgltgorall black
(all white, \ rr
all black) P

R D | | » Sync’s amplitude
g T 3us ! | | |IO.3VPP is variable.
(I I I
Pulse width and amplitude are variable.
| —» 4 0.5ps [ |
I | I I

SG5 | I | |

Clamp I | I I

pulse I | I I 5VTTL

I | I I
I | I I
| l | |
I |
| |
SG6 ! : L
OSD pulse : : 5VTTL Or 3VTTL Amplitude is variable.
I |
I |
' ! NET
. . s
|

SG7
BLK pulse 5VTTL

5us Amplitude is variable.

*) f=30kHz

13
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TEST CIRCUIT

-1 SG7 I8
OuUT (31) _ | __ OouT (28) ~ | i ouUT (24 SDA SCL ?
(31) - (28) - i (24) L __ V18
I
]

| ~ . I
1 ! 2K! -
:§2Ki :§ : :§2K: I
1K L _ 4 1KLY ai-2- 1K T b 0to 5V

1 — — Sw22 i T
[32] [31] [30] [20] [28] [27] [26] [25] [24] [23] [22] [21] [20] [19] [18] [17]

12v R fib 12v B flb gnd 12V G fib blk sda scl gnd abl 5V
out out out

M52745SP

osd osd osd osd
blk R B G blk

12V SonG sync gnd clp

EENTRCE

T 1 100K
;J; SonG A
IN K 1
0to5V T SYNC | cp
Vi o 1 ouT O IN
T

1
] L
SW2¢4 SW34 SW4 4 SW5 & SW6 SW13 SW16
j\Tbj\Tbj"ibj’(\a aj’ b af b

’_ NOL SG5
47u

I |12V SG1

SG2

;L SGER) A i
SG3 !
[

SG4

Lo

1
ITA|

O: MEASURE POINT
* Capacitor : 0.01pF (unless otherwise specified.)

Units Resistance : 0
Capacitance : F

14
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TYPICAL CHARACTERISTICS

THERMAL DERATING MAIN CONTRAST CONTROL CHARACTERISTICS
2800 6
2400
% 5358 T s //
: < VY
a 2000
=z N H 4
2 1600 \ E /
= 1226 i) 3 /
o N L /
% 1200 AN =
a N = 2 /
T 800 Y ol /
LLI (N =
= { o 1
8 400 A ) Sub contrast: Max
A Y
0 * > 0 | |
20 0 25 50 75g5 100 125 150 00H EEH
AMBIENT TEMPERATURE Ta (°C) MAIN CONTRAST CONTROL DATA
SUB CONTRAST CONTROL CHARACTERISTICS BRIGHTNESS CONTROL CHARACTERISTICS
6 6
_—
— / ’G
g 5 V4 g 5
tu 4 0] 4
% / < /
E / 5 P4
g 3 / Q 3 /
O
< a
E 2 / = 2 =
2 -]
o o
= / = /
2 1 =2 1 /]
o / Main contrast: Max ©
0 [ | 0
0OH FFH 0 2 4
SUB CONTRAST CONTROL DATA BRIGHTNESS CONTROL VOLTAGE (Vbc)
ABL CHARACTERISTICS OSD ADJUST CONTROL CHARACTERISTICS
6 6
T / — pe
: 5 4 o 5
a o
3 / =3 /
L
a 4 / B 4 7/
2 2 /
- 3 / = 3 -
o [a
= / 2 / /
/ / p
5 2 5 2 / /
E £
3 1 3 1 4 /
Main contrast: Max
Sub contrast : Max //
0 ' | 0
0 5 OH FH
ABL CONTROL VOLTAGE (Vbc) OSD ADJUST CONTROL DATA

15
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SYNC ON GREEN INPUT MIN. PULSE WIDTH

SYNC DUTY (%)

100k

12

10

\ (Video duty=75%)

\

Sync separate
normal operating range

S~—

INPUT SYNC AMPLITUDE (Vp-P)

0.5

16



final SP
re S!

cification-
ub‘)ec‘ o C

MITSUBISHI ICs (Monitor)

M52745SP
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APPLICATION EXAMPLE

CRT
110V
o
g
P
P
T T
Cut Off Adj DAC IC
| v Fvnk Fvaa-h
+
I3 Ims IS
T—l—XTZ—l—«MrE T—l—x’j—l—w—g i‘_[—o—/w,—k SVTTL
BLK IN
1K 1K 1K O (for retrace)
k S 3 O SDA
4.7p | 0.01p 4.7u | 0.01p 4.7u | 0.01p
- QO SCL
L SEp e L 0105V
I i oo
2 [31] [30] [29 [og [27] % 5 [o4] 3] [22] [o1] feg % EL\ 1;|
M52745SP
i [2] [3] [4f [5] [e] [ [8] [of ko [ [2f [3 [4 [5] [
NC 0.01p 100K 1k
HE '_Ho.mp } P
+F iy 1|+ Sync Sep
— VAR 474 . 47
0to 5V | | | O Clamp Pulse
+ | + | + 1 IN
3-3I-‘I T 3.3u T 3.3y T J—l—
0.01p 0.01p 0.01p
75 75 T
5VTTL
5V J_l— BLK IN
SV 2.5V O (for OSD)
SVrm 25V O OSDIN (G)
2.5V O OSD IN (B)
O 0OSD IN (G)
A\ AN _E 0.01p L £4-7u
O o
12v o o) o -
5v INPUT INPUT INPUT *FEED BACK IS
(R) (B) ©) sSe INTERNAL FEED BACK
INPUT Units Resistance : [0

Capacitance : F

17
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DESCRIPTION OF PIN

Pin No. Name DC voltage (V) Peripheral circuit of pins Description of function
«Input pulses
< -- 3.7t0 5V
5 OSD BLK IN - GND toL.7V
— 27V *Connected to GND if not
used.
L
2k 2k
6 INPUT (R) ;1 * *Clamped to about 2.5V
due to clamp pulses
9 INPUT (B) 25 . from pin 16
1 INPUT (G) C AKI—!—P'T “Input at low impedance.
e
L Losv
0.3mA cp J'
7 ) *Apply equivalent
12 Vee 12 voltage to 3 channels.
=
: Input pulses
1k § _ 40to5V
<77 25t03V
2 OSD IN (R)
M VWY
3 OSD IN (B) - & GND to 1.5V
4 OSD IN (G)
L, ov *Connected to GND if not
1mA [ < used.
L
10
15
19 GND GND
26
@ *SYNC ON GREEN
input pin for sync
separation.
Sync is negative.
input signal at Pin7,
13 I(EZL;TG) When open[R.5V 500 compare with the
1k reference voltage of
internal circuit in order to
separate sync signal.
3.2v *When not used, set to
i @ OPEN.

18
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DESCRIPTION OF PIN (cont)

Pin No. Name DC voltage (V) Peripheral circuit of pins Description of function

*ABL (Automatic Beam
Limiter) input pin.
Recommended voltage
range is 0 to 5V.

When ABL function is not
used, set to 5V.

18 ABL IN When open 2.5V

17 Vcc (5V) 5

«Sync signal output pin,
14 S on G Sep - Being of open collector
ouT
output type.

eInput pulses

<--25t05V

16 Clamp Pulse -
IN

GND to 0.5V

eInput at low impedance.

*SCL of PC BUS
20 SCL - (Serial clock line)

VTH=2.3V
@

19
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DESCRIPTION OF PIN (cont)

Description of function

Pin No. Name DC voltage (V) Peripheral circuit of pins
50k %
*SDA of I2C BUS
21 SDA - (Serial data line)
VTH=2.3V
2k
eInput pulses
-« -- 25t05V
22 Retrace BLK _ GND t0 0.5V]
IN '
*Connected to GND if not
used.
35k
23 EXT Feed
Back (G) )
27 EXT Feed Variable
Back (B)
EXT Feed
30 Back (R)
*A resistor is needed on
24 OUTPUT (G) . the GND side.
28 OUTPUT (B) Variable 50 Set discretionally to
31 OUTPUT (R) maximum 15mA,
depending on the
20 required driving capacity.
25 *Used to supply power to
29 Vcez 12 output emitter follower
32 only.

20
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DESCRIPTION OF PIN (cont)

Pin No. Name DC voltage (V) Peripheral circuit of pins Description of function
35k

«It is recommended that

1 Brightness ) the IC be used between

pedestal voltage 2V and
3V.

APPLICATION METHOD FOR M52745SP

CLAMP PULSE INPUT

Clamp pulse width is recommended

above 15kHz, 1.0usec
above 30kHz, 0.5psec
above 64kHz, 0.3psec.

The clamp pulse circuit in ordinary set is a long round about way,
and beside high voltage, sometimes connected to external terminal,

it is very easy affected by large surge.

Therefore, the Fig. shown right is recommended.

EXT-FEED BACK

In case of application circuit example of lower figure, Set up R1, R2
which seems that the black level of the signal feedbacked from

Power AMP is 1V, when the bottom of output signal is 1V.

dSSv.ZSIN

MAIN BRIGHTNESS
DC:1to 5V

R OUT PUT
Black level 1 to 5V

R Feed back
Black level 1 to 5V

L

NOTICE OF APPLICATION
*Make the nearest distance between output pin and pull down
resistor.

Power Amp

Power Amp OUT

%Rl

R2

EXT-FEED BACK APPLICATION CIRCUIT

iy

*Recommended pedestal voltage of IC output signal is 2V.
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