MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

DESCRIPTION

M52742ASP 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 PC

bus.
FEATURES
® Frequency band width: RGB.............cccceveenen.
OSD..
INPUL TRGB....ii e 0.7Vp-p (typ.)
OSD..iieiiee e 3VP-P minimum (positive)
BLK (for OSD).... 3VP-P minimum (positive)
Retrace BLK..........ccccvvveennnnnn. 3Vp-p minimum (positive)
OULPUL IRGB.....iiie e 5.5Vp-p (Mmax.)
OSD.. e 5Vp-p (max.)

® Main contrast and sub contrast can be controlled by I12C bus.
® Include internal and external pedestal clamp circuit

STRUCTURE

Bipolar silicon monolithic IC

APPLICATION
CRT display monitor

RECOMMENDED OPERATING CONDITION

Supply voltage range...........cc.cee.... 11.5t012.5V (V3, V8, V12, V36)
4510 5.5V (V17)

Rated supply voltage.........ccccveveeiniienninen. 12.0V (V3, V8, V12, V36)
5.0V (V17)

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

PIN CONFIGURATION (TOP VIEW)

ospBlkIN[T] ~—/ [36]veez

INPUT(R) [ 2] 35| OUTPUT(R)
vea(R) [ 3] 34] EXT FEED BACK(R)
0SD INR) [ 4] 33] GND2
GND 1(R) [ 5] 32] OUTPUT(G)
INPUT(G) [ 6| 31] EXT FEED BACK(G)
INPUT(SOG) | 7 | 130] MAIN BRIGHTNESS
veei(G) [ 8] = 29] OUTPUT(B)
0SD IN(G) [ 9] E 28] EXT FEED BACK(B)
enD1(G)[10] ¥ [27] RETRACE BLKIN
INPUT(B) [11] g 126] D/A OUTL
Veei®) [12] 125] D/A OUT2
0SD IN(B) [13] 24] DIA OUT3
GND 1(8) [14] 23] D/A OUT4
ABL IN [15] 22] GND(5V)
UNIFORMITY IN 16| 21] spA
Vees5V [17] 20] scL
SOG SEP OUT [ 18] |19] CLAMP PULSE IN

Outline 36P4E
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Symbol Parameter Ratings Unit
Vcci12 Supply voltage (pins 3,8,12,36) 13.0 \Y;
Vces Supply voltage (pin 17) 6.0 \
Pd Power dissipation 2403 mw
Topr Ambient temperature -20to +75 °C
Tstg Storage temperature -40 to +150 °C
Vopr12 Recommended supply 12 12.0 \%
Voprs Recommended supply 5 5.0 \%

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

Test Input vgft-gg]e BUS CTL (H) Limits
Symbol Parameter | point 5591 1 [a913] 19 | 27 | 7 | 16 | 30 | 15 |ooH|orrozr[oar[oan[osH]osH]o7H]oar[ooH] oam Unit
(9) | 'raB 050|052 | P in ReT(SOG | UNI | Bri- [ABL |20 2 | 5 57| | 2 26 | 6 | 26 | 8% . | Ty M.
in | BLK BLK| M | in | ght vlz|s vlz|s |

Circuit b

lect | Gurent | a | a|a|ggg|alala/|a0]50m o mmome - | 126 146 mA
Circuit b

Icc2 current2 IB a a| a SG5 a|a| al|40]|50 - 18| 25| mA

Vomax | Qutput ouT| 2 lala|l|alalalYiso 6.0| 8.0| - | Ver
dynamic range SG2 SG5 able| ¥~ | y : : i

: b
. Maximum IN b oan
Vimax input ouT|SG2| @ | a8 |gas| 2| 2| @ 2.0|5.0 (% 16| - - Vp-p
Variable

Maximum b b -

Gv gain ouT se1| @ | @|scsl @] 2@ 2.0|5.0% 16.5(17.7|19.4| dB
Relative max-

DGv imum gain - - - - - - - - - - |- 0.8| 1.0f 1.2 -
Main contrast b b

Vci control ouT a| a al|a| al|20|50| 15.5(17.0|18.5| dB
characteristics1 SG1 SG5 0
Main contrast

Dvci control relative - - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics1
Main contrast b b

Vc2 control ouT a| a a|a| alf20|50/|% 9.5|11.0{12.5| dB
characteristics2 SG1 SG5 "
Main contrast

Dvc2 control relative - - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics2
Main contrast b b

Vcs control ouT a| a al|a|alf20|50|¥w 0.2| 0.4| 0.6] Vpp
characteristics3 SG1 SG5 *
Main contrast

Dvcs control relative - - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics3
Sub contrast b b

Vsc1 control ouT a| a a | a| a [2.0]5.0(% S cu)cen 16.0{17.5|19.0| dB
characteristics1 SG1 SG5 .
Sub contrast

DVsc1 | control relative - - - - - C R T R I I I A 0.8 1.0 1.2 -
characteristics1
Sub contrast b b

Vsc2 control ouT a| a a | a | a [2.0]5.0 (5o o) 12.0{13.5|15.0{ dB
characteristics2 SG1 SG5 e e
Sub contrast

DVsc2 | control relative - - - - - - - - - E I N e 0.8| 1.0f 1.2 -
characteristics2
Sub contrast b b

Vsc3 control ouT a| a a | a | a [2.0]5.0 (5 e 1.5 19| 2.2| vy,
characteristics3 SG1 SG5 = PP
Sub contrast

DVsc3 | control relative - - - - - - - - - E I I e 0.8| 1.0f 1.2 -
characteristics3
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ELECTRICAL CHARACTERISTICS (cont.)

CTL L
Test Input voltage BUS CTL (H) Limits
Symbol Parameter | poInt 5 59971 [4913] 19 | 27| 7 | 16 | 30 | 15 |ooH]o1r[ozr]osH][oar[osH]osH[o7H[0sH[ooH oz Unit
() | RGs | 050l 57| o in | ReT| 596 NI Br | ABL ] 21 2 5 5| ] 851 5 83 5 | 5 Wi, | Typ. Wi
in in | g
Viai
VMSC | tonitast control | OUT Dilalalgas|alalal20]s0momo 35| 41| 47| ver
characteristics
Main/sub contrast
AVMSC | control relative - - - - - - - - - - == - 0.8| 1.0 1.2 -
characteristics
ABL control b b e
ABLL | haracteristicsi ouT se1| @ | @|scsl @] 2@ 2.0 4.0 S e Se e 4.2| 5.0/ 58| Vpp
ABL control 0.8 0 2
AABL1 | relative - - - - - - - - - - . 1. 1. -
characteristics1
ABL control b b
ABL2 characteristics? ouT sG1 a| a SG5 al|a|alf20|20 2.6| 3.1| 3.6| Vpr
ABL control
AABL2 relative - - - - - - - - - - 0.8| 1.0| 1.2 -
characteristics2
Brightness b
VB1 control OUT| a ala|ggg| a|ala 4.0|5.0 33| 37| 41 \%
characteristics1
Brightness
AVe1 control relative - - - - - - - - - - -0.3 0 0.3 \%
characteristics1
Brightness b
VB2 control OouUT| a ala|ggg| a|ala 2.0|5.0 15| 1.8| 21 \%
characteristics2
Brightness
AVe2 control relative - - - - - - - - - - -0.3 0 0.3 \%
characteristics2
Brightness b
VB3 control OUT| a ala|ggg| a|ala 1.0(5.0 0.7] 09| 11 \%
characteristics3
Brightness
AVB3 control relative - - - - - - - - - - -0.3 0 0.3 \%
characteristics3
Frequency b a Vari Val
Fc1 characteristicsl | OUT al a alala 5.0 [ria -2.0 0| 25| dB
(f=50MHz) SG3 5V able ble
Frequency relative
OFc1 characteristics1 - - - - - - - - - - |- -1.0 0| 1.0 dB
(f=50MHz) |28 1
Frequenc-y : b a Vari \-/a FFH | FFH [ FFH | 00H | 00H | FFH | FFH [ FFH [ FFH | 0OH
Fer E:fllazrg(():,t;[:j;lcsl out SG3 a a 5V a a a able 5.0 Igllzé ot | 250 | 258 | o | o | 2o | 2o | 255 | 206 | o | ~3-0 0| 3.0 dB
&F Frequency relative 10 ol 1.0 dB
cr characteristics1 - - - - - - - - -1. .
(f=200MHz)
Frequency :
Fc2 characteristics2 |OUT | 2| ala| @ |alalal|Y@s0 -3.0| 3.0| 50| dB
(F=200MH?2) SG3 5V able
Frequency relative
AFc2 characteristics2 - - - - - - - - - - -1.0 0| 1.0 dB
(f=200MHz)
Crosstalk 1 oUT(29) | 2PSG3 a Vari
CT1 | (f=50MH2) vt e |ala|g,|alala|;el50|% - | -25| 20| dB
, | Crosstalk 1 |our(o)|205¢3 a Vari o )
CT1 (f=200MHz)  |ourca)| %2, ala|gy|alalalgpeld0 15| -10| dB
Crosstalk 2 ouT(29)| 22 a Vari
CT2 | (=50MHz) Uty wsea | @ | a | g, | alala |50 - | -25| -20| dB
, | Crosstalk 2 ouTe)| 22 a Vari
CT2 | (=200MHz) ourn wsea | @ | a | gy | alala|;elb50 - | -15| -10; dB
Crosstalk 3 |out@y| 2 a Vari
CT3 | (f=50MH2) ourin e lalalg, [alalalpl50 - | -25| 20 dB
., | Crosstalk 3 |our(z)| 22 a Vari o )
CT3 (f=200MHz)  |outes| sl @ | @ | sy | 2| 2| @ |able 5.0 VI ) vy 15| -10| dB
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ELECTRICAL CHARACTERISTICS (cont.)

Test Input vcfl:t-gg;e BUS CTL (H) Limits
Symbol | Parameter | point 56911 [a913] 19 | 27| 7 | 16 | 30 | 15 |00 o1r]o2H] oar]0ar[05H] 06H] o7H] oH| o9H osr Unit
(8) | RGB 98BI %% | CPin|ReT| SOG| UNI Bri-| ABL o] com| com| com| | 4 | our| our | our| our| =T Min.| Typ. |Max.
in BLK in | ght 123 1l2]3]4
Pulse i Vay
Tr characteristics1 | OUT b al a b alala Vari 5.0 |ria - 1.7 - ns
(4Ve-p) SG1 SG5 able) ble
Pulse i Va
. b b Vari !
Tf (c?\e/l;i(;tenstlcﬁ ouT sc1| @1 @ |scs| 2| @ @ |aple 5.0 kr)lllea - 22| - ns
Relative pulse b b Vari Vari )
opTr characteristics1 ouT sG1| 2| 2 |sGs| 2| 2| 2 |able 50125 08 0| 08 ns
Relative pulse b b Vari Vaii )
CoTf characteristics2 ouTt sG1| 2| @ |se5| 2| 2| 2 |able 5.0|a5id 0.8 0 0.8 ns
Clamp pulse b b
VthCP | threshold ouT SG1 alal|sces|a|alal20|50|% 1.0/ 1.5| 2.0 \Y
voltage Variable
Clamp pulse b b
WCP minimum ouT ala|scs| a|a| al|20(50 0.2| 05| - Us
) SG1 )
width Variable
OSD pulse b | b o8 )
oTr characteristics1 OUT| a a |scslses| 2] 2| @ 2.0[5.0 s 3.0| 6.0/ ns
OSD pulse b b 08H -
oTi characteristics2 ouT| a & |sce|scs| 2| 2| @ 20150 8 3.0 60| ns
; OSD adijust control b b b
Oaj1 characteristics1 out| a sGelsGs|sgs| 2| @ | @ 2.0|5.0 i 46| 54| 6.2 Vpp
OSD adijust control
DOajl | relative - - - - - - - - - - - 0.8] 1.0| 1.2 -
characteristics1
f OSD adijust control b b b
Oaj2 characteristics? OUT| a seelscelscs| 2| 2| @ 2.0|5.0 oo 2.8| 3.3| 3.8| Vvpr
i OSD adjust control
DOaj2 | relative - - - - - - - - - - - 0.8| 1.0f 1.2 -
characteristics2
0SD adijust control b b
OBLK | aracteristics3 OUT| a sce| @ |ses| 22| @ 2.0/5.0 oo 0| -0.1| -0.3| Vp-P
OSD adjust control
DOBLK | relative - - - - - - - - - - - -0.2 0 0.2 Vepp
characteristics3
OSD input b b b
08H
VthOSD I/r;rlztaashold OUT| a SG6|SG6l s | 2 | @ | @ 2.0/5.0 s 22| 27| 3.2 \%
ge Variable
OSD BLK input b | b b
VthBLK| threshold ouT sGe| a ala|al|20|50 00K 22| 2.7| 3.2 \%
voltage SG1 Variable SG5 °
Retrace BLK b b oFH
HBLK1 characteristics OouUT| a a|a|ggslsa7| @ | @ 2.0|5.0 . 1.7 2.0| 2.3 \%
Retrace BLK b b 06H
HBLK2 characteristics? OUT| a a|a|ggslsar| 2| @ 2.0|5.0 o 0.7| 1.0 1.3 \Y
Retrace BLK b b 00H
HBLK3 characteristics3 OUT| a a|a|ggslsar| 2| @ 2.0/5.0 p 0.1] 0.4| 0.7 \%
Retrace BLK b b
VthRET]| input threshold | OUT| a a|a|ggg|SG7| a| a 2.0|5.0 o8 1.0| 1.5 2.0 \
voltage Variable Y Y|Y AR Y
SOG input b
SS-NV | maximum oo @ | @alal a | ajsc4 a 2050 - - 10.02| Vp-p
noise voltage Variable
SOG
- b
SS-SV | minimum oo @ | @alal a | ajsc4 a 2050 0.2| 0.3| - Vp-p
input voltage Variable
VSH | SYRCQUPUt o onl a | a|a| a | a|gd,] a|20]50 45| 49| 50| V
vsL | Syneoutput ool a | a|a| a | a|g2,| a|20]50 o| 03| 0.6 V
TOS-F | I GRlt fomor| @ | a|a| a |a|sd, a|20]50 0 |60|9 | ns
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ELECTRICAL CHARACTERISTICS (cont.)

CTL .
Test Input volage BUS CTL (H) Limits
Symbol Parameter | poInt 5 59971 [4913] 19 | 27| 7 | 16 | 30 | 15 |ooH]o1r[ozr]osH][oar[osH]osH[o7H[osH[ooH oz Unit
(S) | RGB |0SD| OSP | Cp in |ReT|SOG| UNI| Bri- | ABL [tonl sum | Sue | S0 197] et | oo [ oor [ oor | oox | 87| Min. | Typ. [Max.
in BLK BLK| N in ght 1] 2|3 1234
Sync output b
TDS-R delay time2 sycout| @ a| a a a |gaq| @ |20(5.0 0| 60| 90| ns
D/A H output | D/A
von |Dimtouut | Dl a lala | a |a|al|a|20|s0)m|m|m|m || mlmml| 45| sof 55| voc
D/A L output DIA
VOL a a| a a a|la|al|20|50 00| 00w | Oori | 00w 0| 0.5] 1.0| vDC
voltage ouT ojojofo
DNL E(’fn\”nearity DAl alala|a|a|alal2050 Vv varivarvarivar| | | 10l _ | 10| LSB
Uniformit b b b
UNIL character)i/sticsl ouTt sG1| 2| @ |scs| 2| 2 5(533 2.0 | 5.0 15| 20 2o 20 s [ 255 | 20 | 56 7] 10 13 %
Uniformity b b b )
UNI2 characteristics2 OUT|sg1| @ | 2 |sgs| 2 | @ erd 20|50 vlylvly v 3.5 5| 65 %
o [onme TSRl [ [+ 1= [ o |* PPl o | |
D/A output D/A | a a | a ala|ala - -
1A+ current range | OUT 2.0(5.0 Y v /|y 1.0l mA

ELECTRICAL CHARACTERISTICS TEST METHOD

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

Iccz Circuit current2

Measuring conditions are as listed in supplementary Table.

Measured with a current meter at test point IB.

Vomax Output dynamic range
Decrease V30 gradually, and measure the voltage when the

waveform output is distorted. The voltage is called VOL.

Next, increase V30 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)

VOH[ == == —pr -~~~ -
50 _I_I_I_,_IJ_|_I_,_I_,_I_'—|\

VOL
0.0

Vimax Maximum input
Increase the input signal (SG2) amplitude gradually, starting from

700mVp-p. Measure the amplitude of the input signal when the
output signal starts becoming distorted.

Gv Maximum gain
Input SG1, and read the amplitude output at OUT (29, 32, 35). The
amplitude is called VOUT (29, 32, 35). Maximum gain Gv is
calculated by the equation below:
Gv=20Log % (dB)
DGv Relative maximum gain
Relative maximum gain DGv is calculated by the equation bellow:
DGv= VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29)

Vc1 Main contrast control characteristics1
Measuring the amplitude output at OUT (29, 32, 35). The
measured value is called VOUT (29, 32, 35). Main contrast control

characterics Vcz1 is calculated by the equation bellow:
VOUT

Vc1=20Log o7 (dB)
DVci Main contrast control relative characteristics1
Relative characteristics DVct is calculated by the equation bellow:
DVc1=VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29)

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

Vci.

DVc2 Main contrast control relative characteristics2
Measuring condition and procedure are the same as described in
Dvca.
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Vc3 Main contrast control characteristics3
Measuring the amplitude output at OUT (29, 32, 35).

The measured value is called VOUT (29, 32, 35).

DVcs Main contrast control relative characteristics3
Measuring condition and procedure are the same as described in
Dvea.

Vsc1 Sub contrast control characteristics1
Measure the amplitude output at OUT (29, 32, 35). The measured

is called VOUT (29, 32, 35).
characteristics Vsc1 is calculated by the equation below:

VsmﬂOLog% (dB)

value Sub contrast control

DVsc1 Sub contrast control relative characteristics1
Relative characteristics DVscz is calculated by the equation below:
DVsc1=VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29).

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

DVsc2 Sub contrast control relative characteristics2

Measuring condition and procedure are the same as described in
DVscu.

Vsc3 Sub contrast control characteristics3
Measuring the amplitude output at OUT (29, 32, 35).
The measured value is called VSC3

DVsc3 Sub contrast control relative characteristics3

Measuring condition and procedure are the same as described in
DVsca.

VMSC Main/sub contrast control characteristics
Measure the amplitude output at OUT (29, 32, 35). The measured

value is called VMSC

DVMSC Main/sub contrast control relative characteristics
Relative characteristics DVMSC is calculated by the equation
below:
DVMSC =VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29)

ABL1 ABL control characteristicsl
Measure the amplitude output at OUT (29, 32, 35). The measured
value is called VOUT (29, 32, 35), and is treated as ABL1.

DABL1 ABL control relative characteristics1
Relative characteristics DABL1 is calculated by the equation below:
DABL1= VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29)

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

DABL2 ABL control relative characteristics2
Measuring condition and procedure are the same as described in
DABL1.

VB1 Brightness control characteristics1
Measure the DC voltage at OUT (29, 32, 35) with a voltmeter. The

measured value is called VOUT (29, 32, 35), and is treated as V B1.

DVB1 Brightness control relative characteristics1
Relative characteristics DVB1 is calculated by the difference in the
output between the channels.
DVBe1= VOUT (29) -VOUT (32),
VOUT (32) -VOUT (35),
VOUT (35) -VOUT (29)

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

DVB2 Brightness control relative characteristics2
Measuring condition and procedure are the same as described in
DVB1.

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

DVe3 Brightness control relative characteristics3
Measuring condition and procedure are the same as described in
DOve1.
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Fci1 Frequency characteristics1 (fF=50MHz)
First, SG3 to 1MHz is as input signal. Input a resister that is about

2kWto offer the voltage at input pins (2, 6, 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 (29, 32, 35). Frequency
characteristics Fc1 (29, 32, 35) is calculated by the equation below:

VOUT Vr-p

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

(dB)

DFc1 Frequency relative characteristics1 (f=50MHz)
Relative characteristics DFc1 is calculated by the difference in the
output between the channels.

Fc1' Frequency characteristics1 (f=200MHz)
Measuring condition and procedure are the same as described in
table, expect SG3 to 200MHz.

DFc1' Frequency relative characteristics1 (f=200MHz)
Relative characteristics DFc1' is calculated by the difference in the
output between the channels.

Fc2 Frequency characteristics2 (fF=200MHz)

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 200MHz is as input
signal.

The measured value is called VOUT (29, 32, 35). Frequency
characteristics Fc2 (29, 32, 35) is calculated by the equation below:

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

(dB)

DFc2 Frequency relative characteristics2 (f=200MHz)
Relative characteristics DFc2 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 (29, 32, 35). The measured value is called
VOUT (29, 32, 35). Crosstalk C.T.1 is calculated by the equation
below:

VOUT (29, 32) (dB)

C.T.1=20 log VOUT (35)

C.T.1' Crosstalkl (f=200MHz)
Measuring condition and procedure are the same as described in
C.T.1, expect SG3 to 200MHz.

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

amplitude output at OUT (29, 32, 35). The measured value is called
VOUT (29, 32, 35). Crosstalk C.T.2 is calculated by the equation
below:

VOUT (29,32) \p

C.T.2=20log VOUT (35)

C.T.2' Crosstalk2 (f=200MHz)
Measuring condition and procedure are the same as described in
C.T.2, expect SG3 to 200MHz.

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

Input SG3 (50MHz) to pinll only, and then measure the waveform
amplitude output at OUT (29, 32, 35). The measured value is called
VOUT (29, 32, 35). Crosstalk C.T.3 is calculated by the equation
below:

VOUT (29,32) e

C.T.3=20log VOUT (35)

C.T.3' Crosstalk3 (f=200MHz)
Measuring condition and procedure are the same as described in
C.T.3, expect SG3 to 200MHz.

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 (V30) 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]

DTr Relative pulse characteristics1
Relative characteristics DTr 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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DTf Relative pulse characteristics2
Relative characteristics DTf is calculated by the difference in the

output between the channels.
100% - - -

- — - 90%

0% >

Tfl or 'I|'f2

VthCP Clamp pulse threshold voltage

Turn down the SG5 input level gradually from 5.0VpP-r, 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 (at the point of 1.5V)
at when output pedestal level is start to going down or unstable.

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 characteristics1
Measure the amplitude output at OUT (29, 32, 35). The measured

value is called VOUT (29,32,35), and is treated as Oajl.

DOaj1 OSD adjust control relative characteristics1
Relative characteristics DOaj1 is calculated by the equation below:

DOaj1=VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29)

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

Oajl.

DOaj2 OSD adjust control relative characteristics2
Measuring condition and procedure are the same as described in

DOaj1.

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

Oajl.

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

DOaj1.

VthOSD OSD input threshold voltage

Reduce the SG6 input level gradually, monitoring output. Measure
the SG6 level when the output reaches 0OV. 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.

HBLK1 Retrace BLK characteristics1

Measure the amplitude output is blanked by the SG7 at OUT (29,
32, 35). The measured value is called VOUT (29, 32, 35), and is
treated as HBLK1.

HBLK2 Retrace BLK characteristics2

Measure the amplitude output is blanked by the SG7 at OUT (29,
32, 35). The measured value is called VOUT (29, 32, 35), and is
treated as HBLK2.

HBLK3 Retrace BLK characteristics3

Measure the amplitude output is blanked by the SG7 at OUT (29,
32, 35). The measured value is called VOUT (29, 32, 35), and is
treated as HBLKS3.

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 —»HeH<— 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 --- |A+.

Electric current flow into the output of D/AOUT must be more
than 0.18mA --- IA-.

-
DI/A OUT ( )—@—\

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

UNI1 Uniformity characteristics1

UNI2 Uniformity characteristics2

VuniA is amplitude output at OUT (29, 32, 35), when SG6 is low

voltage. VuniB is amplitude output at OUT (29, 32, 35), when SG6

is high voltage.

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

ouT Lol

- VuniA
Lo __ Pedestal

voltage

SG6 | | I5VP-P (2.5Vr-p)

10



MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

12C-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
. - - - - A53 A52 A51 A50
RE-BLK adjust 4 05H
0 0 0 0 1 0 0 0
A67 A66 A65 A64 A63 A62 A61 A60
D/A OUT1 8 06H
1 0 0 0 0 0 0 0
ATT7 A76 A75 A74 A73 A72 A7l A70
D/A OUT2 8 07H
1 0 0 0 0 0 0 0
A87 A86 A85 A84 A83 A82 A81 A80
D/A OUT3 8 08H
1 0 0 0 0 0 0 0
A97 A96 A95 A94 A93 A92 A9l A90
D/A OUT4 8 09H
1 0 0 0 0 0 0 0
- - - - - - - ABO
Pedestal clamp INT/EXT SW 1 0BH
0 0 0 0 0 0 0 0

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

"Purchase of Mitsubishi electric corporation's I’'C components conveys a licence
under the Philips I’C Patent Rights to use these components in an I’C sy stem,
provided that the sy stem conforms the I°C Standard Specification as defined by Philips"

11



MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

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

SG1
Video signal
(all white)

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

33us

8us

0.7Vp-p

A
\ 4

SG2
Video signal
(step wave)

0.7Vp-p
(Amplitude is variable.)

SG3
Sine wave
(for freg. char.)

Sine wave amplitude of 0.7Vp-p.
f=1MHz, 50MHz, 200MHz (variable)

Video width of 25us. (75%)

1
[
SG4 [ .
Video signal o 0.7Vp-p all white or all black
. variable.
(all white, o
all black) P
R D | | » Sync’s amplitude
g T 3us I | | | IO.3VPP is variable.
[ I I
Pulse width and amplitude are variable.
|~ 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 ! !
OSD pulse ! ! 5VTTL Amplitude is variable.
| |
I |
I |
' | s
. . s
|
SG7
BLK pulse 5VTTL
5us Amplitude is variable.

*) f=30kHz

13
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TEST CIRCUIT

D/A DIA DIA DA
OUT (35) OUT (32) OUT (29) OUT1 OUT2 OUT3 OUT4 SDA

V30
0to 5V
100
470 swer| L | L L |
100uH
36| [35] [34] [3 23] [22] [21
out f/b brt out f/b

3
12v out flb gnd dac gnd sda scl c/p
M52742ASP
blk 12v osd gnd G SonG 12V osd gnd B 12v osd gnd
[1] EIIE 7] [8] [of [w 12 [ao] [us
L L L
I IN (6)| SonG J; :J;
IN IN (11)
3.3p|0.01p 3.3 [0.01p

SG6

A
_ |
5
=
=
N
2

0
o
[}

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

Units Resistance : W
Capacitance : F

14
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TYPICAL CHARACTERISTICS

OUTPUT AMPLITUDE (VP-P) POWER DISSIPATION Pd (mW)

OUTPUT AMPLITUDE (VP-P)

THERMAL DERATING

2800

2403
2400

2000 N
1600 \
N 1442
\
1200 AY
N
N
800 > N
N
M
400 N

A}
A}

0 N
-20 0 25 50 75 100 125 150

AMBIENT TEMPERATURE Ta (°C)

SUB CONTRAST CONTROL CHARACTERISTICS
6

Main contrast: Max

%
-

0
00H FFH
SUB CONTRAST CONTROL DATA

ABL CHARACTERISTICS

, e

Main contrast: Max
Sub contrast : Max

ABL CONTROL VOLTAGE (Vbc)

OUTPUT DC VOLTAGE (Vbc) OUTPUT AMPLITUDE (VP-P)

OUTPUT AMPLITUDE (VP-P)

MAIN CONTRAST CONTROL CHARACTERISTICS
6

5 //
4 /]
/

3 /
2 /

Sub contrast: Max
i |
00H FFH
MAIN CONTRAST CONTROL DATA

BRIGHTNESS CONTROL CHARACTERISTICS
6

: e
e

0 2 4
BRIGHTNESS CONTROL VOLTAGE (Vbc)

OSD ADJUST CONTROL CHARACTERISTICS
6

4 //

3 /

2 /

1

V

OH FH
OSD ADJUST CONTROL DATA

15
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SYNC DUTY (%)

1+

SYNC ON GREEN INPUT MIN. PULSE WIDTH

12

10

0

100K

\ (Video duty=75%)

\

Sync separate
normal operating range

S~—

0

INPUT SYNC AMPLITUDE (Vp-P)

0.5

MODURATION RATIO (%)

UNIFORMITY CHARACTERISTICS

12

10

0 0.5 1.0 15 2.0 2.5
INPUT AMPLITUDE (VpP-P)

16
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APPLICATION EXAMPLE

110V

CRT

vk A

Cut Off Adj

DAC OUTx4

l } zl VVVF f i 1L VVVF 5VTTL
BLK IN
——— WA 470 O (for retrace)
470 — AAA _E SDA
0to 5V SCL

0.01y1{0.01p1| 0.01p [0.01p
I
24 3] 220 |2

Clamp pulse
i‘n\l
20| 19 J_l_

12v

M52742ASP
[ [2] [3] [af [5] [ef [7) [8] [of Do [ [2 3 [4f [5 [e [7] [s8
0.91u 100K 0.01p 0.01p
| | +
| | 1 -
33
g | Wl il et 1 . omBLIN
3.3y |0.01u 47u 0.01p 47u 0.01p 47 1%2'2“ 1k ggr’;c
+ v + 7T ouT
f— 33uzr —— 3.3p j—
I T T
75 75 175 5VTTL 0O Uniformity
5VTTL IN
5VTTL J_L (O OSD IN (B)
BVTTL O OSD IN (G)
| | O OSD IN (R)
O BLK IN
(for OSD)
1
0.0lp=—= =z 47u
L I
5V
O O
INPUT INPUT *FEED BACK IS

(R)

®)

* Circuit example of piné and pin7 same signal input

INTERNAL FEED BACK  ypjts Resistance : W

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
>
1 OSD BLK IN - GND toL.7V
— 27V *Connected to GND if not
used.
2k 2k
*Clamped to about 2.5V
2 INPUT (R) due to clamp pulses
6 INPUT (G) 25 from pin 19.
1 INPUT (B) C JInput at low impedance.
e
L Losv
0.3mA cp J'
g ngi ECR;)) 12 ) *Apply equivalent
12 vcer (B) voltage to 3 channels.
-
Input pulses
1K A < -- 3.7to5V
4 OSD IN (R)
193 828 :H éCBB)) - 2k J GND to 1.7V
O
*Connected to GND if not
»
0.5mA @ ,L 71 2.7V used.
5 GND 1 (R)
10 GND 1 (G)
14 GND 1 (B) GND -
22 GND (5V)
33 GND 2
% é *SYNC ON GREEN
~ input pin for sync
;1 separation.
~ Sync is negative.
, INPUT wh ey N 1 § i3_33\/ input signal_ z;t I;in?,
(S on G) en open[R2. T compare with the
Py

0.22mAé

“When not used, set to
0.15mA 0.22mA| OPEN.

reference voltage of
internal circuit in order to
separate sync signal.

18
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DESCRIPTION OF PIN (cont)

Pin No.

Name

DC voltage (V)

Peripheral circuit of pins

Description of function

15

ABL IN

When open 2.5V

T 25y
20k
1.2k 1.2k <30k
0.5mA

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

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

16

Uniformity IN

5.75

7.25V l

«Uniformity input pin.
Recommended
amplitude range is 0 to
5Vp-p.

17

Vce (5V)

18

Son G Sep
ouT

5k
t©

«Sync signal output pin,
Being of open collector
output type.

19

Clamp Pulse
IN

o
41k

eInput pulses

<--25t05V

GND to 0.5V

eInput at low impedance.

20

SCL

*SCL of PC BUS
(Serial clock line)
VTH=2.3V

19
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DESCRIPTION OF PIN (cont)

Pin No. Name DC voltage (V) Peripheral circuit of pins Description of function
50k§
*SDA of I2C BUS
21 SDA - (Serial data line)
VTH=2.3V
2k
3V
rua 7];
*D/A output pin.
23 Output voltage range is
24 0 to 5V, Min input current
o5 D/A OUT - is 0.18mA when D / A
26 output pin is 1V.
Max output current is
1.0mA.
eInput pulses
< -- 25to5V
27 Retrace BLK )

IN GND to 0.5V
*Connected to GND if not
used.

35k
28 EXT Feed
Back (B)
31 EXT Feed :
Back (G) Variable
34 EXT Feed
Back (R)
*A resistor is needed on
29 OUTPUT (B) @ the G‘ND S|_de.
. Set discretionally to
32 OUTPUT (G) Variable -
35 OUTPUT (R 50 maximum 15mA,
(R) depending on the
required driving capacity.
50 .
() *Used to supply power to
36 Vccez 12 g output emitter follower

only.

20



MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

DESCRIPTION OF PIN (cont)

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

«It is recommended that

30 Main ) the IC be used between

Brightness pedestal voltage 2V and

3V.

APPLICATION METHOD FOR M52742ASP

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.

dSVeZvLZSIN

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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DETAILED DIAGRAM OF PACKAGE OUTLINE
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Keep safety first in your circuit designs!

®Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more
reliable, but there is dways the possibility that trouble may occur with them. Trouble with semiconductors may
lead to persona injury, fire or property damage. Remember to give due consideration to safety when making your
crcuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of non-
flammable materia or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

®These materias are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor
product best suited to the customer's application; they do not convey any license under any intellectual property
rights, or any other rights, bdonging to Mitsubishi Electric Corporation or a third party.

®Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party's
rights, originating in the use of any product data, diagrams, charts, programs, agorithms, or circuit application
examples contained in these materials.

®All information contained in these materials, including product data, diagrams, charts, programs and algorithms
represents information on products at the time of publication of these materials, and are subject to change by
Mitsubishi Electric Corporation without notice due to product improvements or other reasons. It is therefore
recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric
Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or
errors.

Please aso pay attention to information published by Mitsubishi Electric Corporation by various means, including
the Mitsubishi Semiconductor home page (http://www.mitsubishichips.com).

®\When using any or al of the information contained in these materias, including product data, diagrams, charts,
programs, and algorithms, please be sure to evaluate all information as a total system before making a find decision
on the applicability of the information and products. Mitsubishi Electric Corporation assumes no responsibility for
any damage, liability or other loss resulting from the information contained herein.

®M itsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that
is used under circumstances in which human lifeis potentidly a stake. Plesse contact Mitsubishi Electric
Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product
contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nudear, or undersea repeater use.

®The prior written approval of Mitsubishi Electric Corporation is hecessary to reprint or reproduce in whole or in
part these materials.

®|f these products or technologies are subject to the Japanese export control restrictions, they must be exported
under alicense from the Japanese government and cannot be imported into a country other than the approved
destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of
destination is prohibited.

®P| ease contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for
further details on these materials or the products contained therein.
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