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Description

M52742ASP is semiconductor integrated circuit for CRT display monitor.

It includes OSD blanking, OSD mixing, retrace blanking, wide band amplifier, brightness control, uniformity function.
Main/sub contrast and OSD adjust function can be controlled by 1°C BUS.

Features
e Frequency band width: RGB 200 MHz (at -3 dB)
0SD 80 MHz
Input: RGB 0.7 Vpp (typ.)
OosD 3 Vpp min. (positive)
BLK (for OSD) 3 Vpp min. (positive)
Retrace BLK 3 Vpp min. (positive)
Output: RGB 5.5 Vpp (max.)
OSD 5Vpp (maX)

e Main contrast and sub contrast can be controlled by 1°C BUS.
e Includeinternal and external pedestal clamp circuit.

Application
CRT display monitor

Recommended Operating Condition

Supply voltage range: 11.5t0125V (V3,V8,V12,V36)
45t055V (V17)

Rated supply voltage: 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
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M52742ASP
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Pin Arrangement

OSD BLK IN
INPUT (R)
Veer (R)

0SD IN (R)
GNDL1 (R)
INPUT (G)
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Veer (G)
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M52742ASP
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35] OUTPUT (R)

34] EXT FEED BACK (R)
33] GND2

32] OUTPUT (G)

31] EXT FEED BACK (G)
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28] EXT FEED BACK (B)
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(Top view)

Quitline: 36P4E
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M52742ASP

Absolute Maximum Ratings

(Ta=25°C)
Item Symbol Ratings Unit
Supply voltage (pins 3, 8, 12, 36) Veeiz 13.0 \%
Supply voltage (pin 17) Vees 6.0 \%
Power dissipation Pd 2403 mwW
Ambient temperature Topr -20to +75 °C
Storage temperature Tstg —40 to +150 °C
Recommended supply 12 Vopriz 12.0 \%
Recommended supply 5 Voprs 5.0 \%
Electrical Characteristics
(Vec =12V, 5V, Ta= 25°C, unless otherwise noted)
CTL
Limits Input Voltage BUS CTL (H)
Te.St 2,6, 1 4,9 19 27 7 16 30 15 | O0OH | O1H | 02H | O3H | 04H | O5H | 06H | O7H | 08H | 09H | OBH
Point 11 |OSD| 13 |CPin| ReT | SOG| UNI | Bri- | ABL | Main | Sub | Sub | Sub | OSD | BLK | D/A | D/A | D/A | D/A | INT
|tem Symb0| Min. Typ Max.| Unit (S) RGB | BLK |OSD BLK in in ght Cont | Cont | Cont | Cont | Adj Adj | OUT | OUT [OUT | OUT | EXT
in in 1 2 3 1 2 3 4
Circuit ICC1 — 126 | 146 | mA Ia al|a a b a|a a |4.0[5.0|FFH | FFH |FFH [FFH | OOH | 00H | FFH | FFH | FFH [ FFH | OOH
currentl SG5 255 | 255 | 255 | 255 0 0 255 | 255 | 255 | 255 0
Circuit lcco — | 18 25 | mMA | Ig alala|b|a]|a]|a]|40]|50
current2 SG5
Output Vomax | 6.0 |80 | — |Vpp|OUT| b fa|a|[b|a|a]a|Vai|50
dynamic range S62 SG5 able
Maximum Vimax 1.6 | — | — | Vpp| IN blala|b|a]|a|a]|20][50]em
input ouT |S62 SG5 100
Variable]
Maximum Gv 16.5|17.7 (19.4| dB |OUT | b |a |a | b |a |a | a |20|50]|FH
gain SG1 SG5 255
Relative max- AGvV og|1o0 12| —| — |—|—|—|—|—|—|—|—|—|—
imum gain
Main contrast |y, 155(17.0 [185| dB |[OUT [ bl a |a [b | a |a [a |20]|5.0csH
control SG1 SG5 200
characteristics1
Main contrast AV og |10 | 12| —| — |—[—|—|—|—|—|—|—|—|—
control relative ¢t
characteristics1
Main contrast |y ., 9.5 [11.0 [125| dB [oUT | b |a |a |b |a |a | a [20]50]6m
control SG1 SG5 100
characteristics2
Main contrast AV, ogl1o0fl12| — | — |—|—|—|—|—|—|—|—|—|—
control relative
characteristics2
Main contrast |\/, 02 (04 |06|Vpp|OUT|bla|a|b|a|a]|a|20]50]wu
control SG1 SG5 20
characteristics3
Main contrast | A\ o810 12| — | — | —|—|—|—|—|—|—|—|—|—
control relative c3
characteristics3
Sub contrast Vsc1 16.0|17.5[19.0| dB |OUT | b [a |a | b |[a | a | a |2.0[5.0|FFH |csH [ca [ceH
control SG1 SG5 255 | 200 | 200 | 200
characteristics1
Subcontrast  fAVgy, |08 |10 (12| — | — |[—[—|—|—|—|—|—|—|—|—|—|—|—
control relative
characteristics1
Sub contrast Vseo 12.0(135 (150 dB [OUT [ b |a |a | b |a |a | a [20]|5.0(FFH |64 |64H |6aH
control SG1 SG5 255 | 100 | 100 | 1200
characteristics2
Sub contrast AVge, |08 |10 (12| —| — [—|—|—|[—|—|[—|—|—[—|—|—|—|—
control relative
characteristics2
Sub contrast VSC3 15119 2.2 Vep OUT | b a a b a a a | 2.0/5.0|FFH | 14H | 14H |14H
control SG1 SG5 255 | 20 | 20 | 20
characteristics3
Sub contrast AVgcs o810 12| — | — |—|—|—|—|—|—|—|—|—|—|—| —|—
control relative
characteristics3
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M52742ASP

Electrical Characteristics (cont.)

CTL
Limits Input Voltage BUS CTL (H)
Test 2,6, 4,9( 19 27 16 30 15 | OOH | O1H | 02H | O3H | 04H | O5H | 06H | O7H 09H | 0BH
Point 11 13 |CPin|ReT UNI | Bri- [ ABL | Main | Sub | Sub | Sub | OSD | BLK | D/A | D/A D/A | INT
Item Symbol | Min. | Typ. |Max.| Unit | (s) | Re® 0sD BLK in | ght Cont [ Cont [ Cont | Cont| Adj | Adj | OUT | OUT OUT | EXT
_ in in 1 2 3 4
Main/sub VMSC | 35|41|47|Vee|OUT| b a|lb|a a [2.0]5.0{cen | can | cen | con
contrast control SG1 SG5 200 | 200 | 200 | 200
characteristics
Main/sub contrast [AVMSC| 0.8 | 1.0 | 1.2 | — — — — | —— JEN [ N [ U N —
control relative
characteristics
ABL control ABL1 42 (50|58 |Vep|OUT| b alb|a a |2.0(4.0|FFH | FFH | FFH | FFH
characteristics1 SG1 SG5 255 | 255 | 255 | 255
ABL control AABL1 | 08|10 12| — _ _ N N [ [
relative
characteristics1
ABL control ABL2 26|31[36 |Vpp|OUT| b alb|a a[20]20
characteristics2 SG1 SG5
ABL control AABL2 | 08|10 12| — . . I D
relative
characteristics2
Brightness Vg1 33(37(41| V |OUT| a alb|a a |4.0]50
control SG5
characteristics1
Brightness AVgy -03| O 03| V — — — | —|— — = —
control relative
characteristics1
Brightness Vi 15|18[21| V |OUT| a a|lbla a [2.0](5.0
control SG5
characteristics2
Brightness AV, 03] 0 03| Vv — | = = ==
control relative
characteristics2
Brightness Vg3 07|109|11|V |OUT| a alb|a a |10(5.0
control SGS
characteristics3
Brightness AVps -0.3| 0 03| V — — — | —|— —— ] —
control relative
characteristics3
Frequency Fei 20| 0 |25|dB |ouT| b alala a |Vari| 5,0 | Vari
characteristics1 SG3 5V able able
(f = 50 MHz)
Frequency relative AF¢q -10/ 0 |10|ldB | — | — D I D D
characteristics1
(f =50 MHz)
Frequency FClI -3.0 0 3.0 dB ouT b a a a a |Vari|5.0| Vari | FFH | FFH | FFH | 00H | O0H | FFH | FFH FFH | 00H
characteristics1 SG3 5V able able | 255 | 255 [ 255 | 0 | o | 255 | 255 255 | o
(f =200 MHz)
Frequency relative AFcy' 10|l o | 10| dB _ _ [ D I B
characteristics1
(f =200 MHz)
Frequency Fco -3.0/30(50|dB |OUT| b alala a [Vari|5.0
characteristics2 SG3 5V able
(f =200 MHz)
Frequency relative AFc, 10l 0 |10|dB | — | — == [ D
characteristics2
(f = 200 MHz)
Crosstalkl N _ OUT (29)| 2bSG3 a Vari FFH
=50 M) C.T1 25(-20| dB ouT (32) ffa a 2 a a | vai 5.0 ol
Crosstalkl C.T.1' _ | -15]| -10| dB [0UT (29)|2bsG3 a a a |Vvai|50
(f = 200 MHz) ouT @) % 5V able
OUT (29)] 2a i
gr:z'sga'\lﬂkﬁz) C.T2 — | -25|-20| dB OUT§35§ shscs alala a|vai|5.0
Crosstalk2 CT2 | — |-15[-10]| dB |ouT@9|2a alala a |Vai|50
(f = 200 MHZ) oUT (35) ?;):(33 5v able
Crosstalk3 C.T.3 — |-25|-20| dB [ouT @222 alala a |Vail50
(f =50 MHz) OUT (35) (15;35(33 5V able
Crosstalk3 C.T.3 — |-15]-10| dB [ouT (32|22 alala a |vai|50
(f = 200 MHz) oUT (35) ?iahSGS 5v able
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M52742ASP

Electrical Characteristics (cont.)

CTL
Limits Input \Voltage) BUS CTL (H)
Te45t 2,6, 1 4,9 19 27 7 16 30 15 | OOH | 01H | 02H | O3H | 04H | O5H | 06H | 07H | 08H | 09H | OBH
Point 11 |OSD | 13 |CPin| ReT |SOG | UNI | Bri- | ABL| Main| Sub [ Sub | Sub | OSD | BLK | D/A | D/A | D/IA | D/A | INT
Item Symbol [Min. [Typ. [Max.|Unit | (s) |[RGB|BLK |0SD BLK | in in | ght Cont | Cont| Cont | Cont | Adj | Adj | OUT | ouT|ouUT | OUT | EXT
in in 4
Pulse Tr — |17 —|ns|{oOUT|Pfa]|al|b|a]|a]a |Vaiso|Vai
characteristics1 SG1 SG5 able able
(4 Vep)
Pulse Tf — 22| —|ns|{ouT|bPfa]al|b|a]|a]a |Vaisg]|Vva
characteristics2 SG1 SG5 able| able
(4 Vpp)
Relative pulse ATY -08| 0 |[08|ns|ouT| b lalal|b|al|a]|a|Vailso|Vvai
characteristics1 SG1 SG5 able able
Relative pulse AT -08| 0 [08|ns |OUT | bjla|al|b|al|a]|a|Vai50|Vvari
characteristics2 SG1 SGS able able
Clamp pulse VthCP [10|15(20|V |OUT | b|la|a|b|a]|a]|a/|20[50|FH
threshold voltage SG1 SC5 255
Clamp pulse WCP 02|05| — |pus|OUT | bfafa|b]|]a]|al]|a]|20]50
minimum width SG1 Vsagmse
OSD pulse OTr — |[30|60|ns |OUT | a|a|b|[b|a]a]|a]2050 08H
characteristics1 SG6 |SG5 8
OSD pulse OTf — |30|60|ns|OUT | afla|b|b]a]a]|a]|20]|50 08H
characteristics2 SG6|SG5 8
OSD adjust control| Oajl 46|54 |62 |Vpp|OUT | @a|b b |bfafal|a]2050 OFH
characteristics1 SG6|SG6|SG5 15
OSD adjust control|AOajl |08 (10 |12 | — | — |[—|(—|—|—|—|—|[—|—|— —
relative
characteristics1
OSD adjust control| Oaj2 28|33 (38 (Vpp|OUT | a|b | b|bla]|al|a]|20]50 08H
characteristics2 SG6SG6|SG5 8
OSD adjust control| AOaj2 0810 |12 | — — RN (U [ P U U I U — _
relative
characteristics2
OSD BLK OBLK | 0 |-0.1[-03|Vpp|OUT | a|b |a|b |a|a]|a]|2050 00H
characteristics SG6 SG5 o
OSD relative AOBLK |-0.2] 0 |02 |Vpp| — |—|—|—|—|—|—|—|—|— —
characteristics
OSD input VthOSD| 22|27 32|V |OUT | a|b b b a | a a |2.0(5.0 08H
threshold voltage SG6 SC61SG5 8
OSD BLK input  |VthBLK |2.2|27 |32 |V [OUT | b (b |a b |afa]|a]20/50 00H
threshold voltage ! \znfb\ee SeS 0
Retrace BLK HBLK1 [1.7(20|23|V [OUT| a|a|a|b |b]a]|a]20]50 OFH
characteristics1 SG5|SG7 15
Retrace BLK HBLK2 |07][10[123[Vv [ouT|[a|a|[a|[b|b[a]a]lz20]50 06H
- SG5 |SG7 6
characteristics2
Retrace BLK HBLK3 |01|04 |07V |OUT | a|a|a]|6b b | a| a|20]|50 O0H
characteristics3 SG5|SG7 0
Retrace BLK VthRET |10|15|20|V [OUT | a|a |a|b [b|a|a]20]/50 08H
input threshold SG5 2”(;:; 8
voltage
i — - SonG IN —_l—_— - — | — | — | — | —
SOG input . SS-NV 0.02|Vpp wzgom alalal|a]|a 524 a |2.0[5.0
maximum noise e
voltage
_ I SonG IN b | — ] — — | — ] — | — | — | — | —
SOG ) SS-Sv | 0.2(0.3 Vep SmeoUT alal|al|al|a o a |2.0(5.0
minimum input Variable
voltage
Sync output VSH 45|49 |50V |ScOUT 3 |a |a|a|a|b|al]l2050—|—|—|—|—|—|—|—|—|—|—
high level SG4
Sync output VSL 010306V [T a|laflal|al|al|blal20500— |—|—|(—|(—|—|—|—|—|—|—
low level SG4
Sync output TDS-F | 0 |60 | 90 | ns [ycOUT| a | a [a|a |a]|b|a]|2050—|—|—|—|—|—[|—|—|—|—|—
delay timel SG4
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M52742ASP

Electrical Characteristics (cont.)

CTL
Limits Input Voltage BUS CTL (H
Test 26 1 [49] 19 | 27| 7 | 16 | 30| 15 | 0oH | 01H ] 02H | 03H | 04H | 05H | 06H | 07H | 08H | 09H | 0BH
Point | 11 [osb| 13 [cPin|ReT |SOG | UNI | Bri- | ABL| Main | Sub | Sub | Sub | OSD [ BLK | D/A | D/A | D/A | DIA [ INT
; ; RGB | BLK [0SD BLK i h Cont | Cont| Cont | C Adj | Adj [ ouT | ouT|ouT | ouT | EXT
Item Symbol | Min. | Typ.|Max|Unit| (s) |75 o o) ent ont| Cont| Cont | Cont Adj | Ad) | OUT DT OUT | OF
Sync output TDS-R | 0 [60 |9 [ns [Sync| a|aflafa|al|b|al20(50—|—|—|—|—|—|—|—|—|—]|—
delay time2 ouT SG4
D/A H output VOH 45 (5.0 [ 55 | Vpc| D/A a al a a a a a [2.0|5.0| FFH | FFH [ FFH | FFH [ 00H | 00H | FFH | FFH | FFH | FFH | 00H
voltage ouT 255 | 255 | 255 [ 255 [ 0 | o [ 255 | 255 | 255 | 255 | ©
D/A L output VOL 0 [05[10|Vy| DA | afal|a|a|a|a]|a|20[50 00H [ 0OH | 0OH | 0OH
voltage ouT opofpogo
D/IA DNL -1.0| — | 1.0 |LSB| D/A alalala|al|al|a]|20([50 vari | Vvari | vari | Vvari
nonlinearity ouT able | able | able | able
i i 7 |10l 13| % |ouT| b| alal|b]|al|al|®b|20]50]csH|csH|csH]|csn FFH | FFH | FRH | FRH
Unlformlty . UNI1 ’ SG1 SG5 SG6 200 | 200 | 200 | 200 255 | 255 | 255 | 255
characteristics1 25V
Uniformit 35| 5 |65|% |OUT | b | a|a|b|a]|al]|Pl]|20]50
nrormity UNI2 SG1 SG5 SG6
characteristics2 1.25 V]
D/A input 1A- 018 — | — |lmA| DIA | al alalal|lal|al| a/|20]|5.0]o0oH|ooH|ooH |ooH |ooH |ooH | ooH | ooH | oom | ooH | ooH
current range ouT oflo]ofo|]o|[o]fo ol o] oo
D/A output 1A+ — | — |10 |mA | DA alalal|a|a|a]|al|20|50
current range ouT

Electrical Characteristics Test Method

lccy Circuit Currentl

Measuring conditions are as listed in supplementary Table.

Measured with a current meter at test point I .

lcco Circuit Current2

Measuring conditions are as listed in supplementary Table.

Measured with a current meter at test point I.

Vomax Output Dynamic Range

Decrease V30 gradually, and measure the voltage when the waveform output is distorted. The voltageiscalled VOL.

Next, increase V30 gradually, and measure the voltage when the top of waveform output is distorted. The voltageis

called VOH.

Voltage Vomax is calculated by the equation below:

Vomax = VOH - VOL

VOH

M)

5.0

Waveform output

Vimax Maximum Input

Increase the input signal (SG2) amplitude gradually, starting from 700 mVp.p. Measure the amplitude of the input
signal when the output signal starts becoming distorted.
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M52742ASP

Gy Maximum Gain

Input SG1, and read the amplitude output at OUT (29, 32, 35). The amplitudeiscalled VOUT (29, 32, 35). Maximum
gain Gy is calculated by the equation below:

VOUT
0.7

Gy = 20log (dB)

AGy Relative Maximum Gain
Relative maximum gain AGy, is calculated by the equation below:
AGy = VOUT (29) / VOUT (32),
VOUT (32) / VOUT (35),
VOUT (35) / VOUT (29)

V1 Main Contrast Control Characteristics1

Measuring the amplitude output at OUT (29, 32, 35). The measured valueis called VOUT (29, 32, 35). Main contrast
control characteristics V¢, is calculated by the equation below:

VOUT

VCl = 20|Og 0.7

(dB)

AVc; Main Contrast Control Relative Characteristics1
Relative characteristics AV ¢; is calculated by the equation below:
AV¢; = VOUT (29) / VOUT (32),
VOUT (32) / VOUT (35),
VOUT (35) / VOUT (29)

Ve Main Contrast Control Characteristics2

Measuring condition and procedure are the same as described in V¢;.

AVc, Main Contrast Control Relative Characteristics2

Measuring condition and procedure are the same as described in AV ;.

V3 Main Contrast Control Characteristics3
M easuring the amplitude output at OUT (29, 32, 35).
The measured value is called VOUT (29, 32, 35).

AVc3; Main Contrast Control Relative Characteristics3

Measuring condition and procedure are the same as described in AV ;.
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M52742ASP

Vsc1 Sub Contrast Control Characteristics1

Measure the amplitude output at OUT (29, 32, 35). The measured valueis called VOUT (29, 32, 35). Sub contrast
control characteristics V; is calculated by the equation below:

OUT gy

VSCl = 20|Og 0.7

AVsc: Sub Contrast Control Relative Characteristics1
Relative characteristics AV g is calculated by the equation below:
AVsci = VOUT (29) / VOUT (32),
VOUT (32) / VOUT (35),
VOUT (35) / VOUT (29).

Vsc2 Sub Contrast Control Characteristics?2

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

AVscs Sub Contrast Control Relative Characteristics2

Measuring condition and procedure are the same as described in AV g¢1.

Vsc3 Sub Contrast Control Characteristics3
Measuring the amplitude output at OUT (29, 32, 35).
The measured valueis called VSC3

AVsc3 Sub Contrast Control Relative Characteristics3

Measuring condition and procedure are the same as described in AV g¢1.

VMSC Main/sub Contrast Control Characteristics
Measure the amplitude output at OUT (29, 32, 35). The measured valueis called VMSC.

AVMSC Main/sub Contrast Control Relative Characteristics
Relative characteristics AVMSC is calculated by the equation below:
AVMSC = VOUT (29) / VOUT (32),
VOUT (32) / VOUT (35),
VOUT (35) / VOUT (29)

ABL1 ABL Control Characteristics1
Measure the amplitude output at OUT (29, 32, 35). The measured valueiscalled VOUT (29, 32, 35), and is treated as
ABL1.
AABL1 ABL Control Relative Characteristicsl
Relative characteristics AABL1 is calculated by the equation below:
AABL1 = VOUT (29) / VOUT (32) ,
VOUT (32) / VOUT (35) ,
VOUT (35) / VOUT (29)
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M52742ASP

ABL2 ABL Control Characteristics2

Measuring condition and procedure are the same as described in ABL 1.

AABL2 ABL Control Relative Characteristics2

Measuring condition and procedure are the same as described in AABL1.

Vg, Brightness Control Characteristicsl
Measure the DC voltage at OUT (29, 32, 35) with avoltmeter. The measured valueis called VOUT (29, 32, 35), and is
treated as Vgi.
AVg; Brightness Control Relative Characteristics1
Relative characteristics AV, is calculated by the difference in the output between the channels.
AVg: = VOUT (29) — VOUT (32),
VOUT (32) — VOUT (35),
VOUT (35) — VOUT (29)

Vg, Brightness Control Characteristics2

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

AVg; Brightness Control Relative Characteristics2

Measuring condition and procedure are the same as described in AVg;.

Vg3 Brightness Control Characteristics3

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

AVg3 Brightness Control Relative Characteristics3

Measuring condition and procedure are the same as described in AVg;.

Fc1 Frequency Characteristics1 (f = 50 MHz)

First, SG3to 1 MHz isasinput signal. Input aresister that is about 2 kQ to offer the voltage at input pins (2, 6, 11) in
order that the bottom of input signal is2.5 V. Control the main contrast in order that the amplitude of sine wave output
is4.0 Vpp. Control the brightnessin order that the bottom of sine wave output is 2.0 Vpp. By the same way, measure
the output amplitude when SG3 to 50 MHz isasinput signal. The measured valueis called VOUT (29, 32, 35).
Frequency characteristics Fc; (29, 32, 35) is calculated by the equation below:

VOUT Vp.p

Fc1 =201
c1 = 20log Output amplitude when inputted SG3 (1 MHz): 4 Vp_p

(dB)

AFc; Frequency Relative Characteristics1 (f = 50 MHz)
Relative characteristics AF¢; is calculated by the difference in the output between the channels.

Fci' Frequency Characteristicsl1 (f = 200 MHz)
Measuring condition and procedure are the same as described in table, expect SG3 to 200 MHz.

AFc:' Frequency Relative Characteristics1 (f = 200 MHz)
Relative characteristics AF¢,' is calculated by the difference in the output between the channels.
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Fco Frequency Characteristics2 (f = 200 MHz)

SG3to 1 MHzisasinput signal. Control the main contrast in order that the amplitude of sine wave output is 1.0 Vpp.
By the same way, measure the output amplitude when SG3 to 200 MHz is as input signal.

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

VOUT Vp.p
Output amplitude when inputted SG3 (1 MHz): 4 Vp_p

Fco = 20log (dB)
AF¢; Frequency Relative Characteristics2 (f = 200 MHz)
Relative characteristics AFc; is calculated by the difference in the output between the channels.

C.T.1 Crosstalkl (f = 50 MHz)

Input SG3 (50 MH2z) to pin 2 only, and then measure the waveform amplitude output at OUT (29, 32, 35). The
measured valueis called VOUT (29, 32, 35). Crosstalk C.T.1is calculated by the equation below:

VOUT (29, 32)

C.T.1' Crosstalkl (f = 200 MHz)

Measuring condition and procedure are the same as described in C.T.1, expect SG3 to 200 MHz.

C.T.2 Crosstalk?2 (f = 50 MHz)

Input SG3 (50 MH2z) to pin 6 only, and then measure the waveform amplitude output at OUT (29, 32, 35). The
measured valueis called VOUT (29, 32, 35). Crosstalk C.T.2 s calculated by the equation below:

VOUT (29, 32)

C.T.2' Crosstalk2 (f = 200 MHz)

Measuring condition and procedure are the same as described in C.T.2, expect SG3 to 200 MHz.

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

Input SG3 (50 MH2z) to pin 11 only, and then measure the waveform amplitude output at OUT (29, 32, 35). The
measured valueis called VOUT (29, 32, 35). Crosstalk C.T.3 is calculated by the equation below:

VOUT (29, 32)

C.T.3' Crosstalk3 (f = 200 MHz)

Measuring condition and procedure are the same as described in C.T.3, expect SG3 to 200 MHz.

Tr Pulse Characteristics1 (4 Vp.p)
Control the main contrast (O0H) in order that the amplitude of output signal is4.0 Vp.p.
Control the brightness (V30) in order that the Black level of output signal is2.0 V.

Measure the time needed for the input pulse to rise from 10% to 90% (Tr1) and for the output pulse to rise from 10% to
90% (Tr2) with an active probe.

Pulse characteristics Tr is cal culated by the equations below:
Tr=~/[(Tr2)2 - (Tr1)?]

ATr Relative Pulse Characteristics1

Relative characteristics ATr is calculated by the difference in the output between the channels.

REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS
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Tf Pulse Characteristics2 (4 Vp.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 probe.

Pulse characteristics Tf is calcul ated by the equations below:

Tf =\ [ (Tf2)2 — (Tf1)? ]

ATf Relative Pulse Characteristics2

Relative characteristics ATf is calculated by the difference in the output between the channels.

Trl or Tr2 TfL or T2

VthCP Clamp Pulse Threshold Voltage
Turn down the SG5 input level gradually from 5.0 V.5, 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 1.5 V) 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 probe.

OTf OSD Pulse Characteristics2
Measure the time needed for the output pulse to fall from 90% to 10% (OTf) with an active probe.

Oajl OSD Adjust Control Characteristics1
Measure the amplitude output at OUT (29, 32, 35). The measured valueiscalled VOUT (29, 32, 35), and is treated as
O4j1.
AOajl OSD Adjust Control Relative Characteristics1
Relative characteristics AOaj1 is calculated by the equation below:
AOajl = VOUT (29) / VOUT (32),
VOUT (32) / VOUT (35),
VOUT (35) / VOUT (29)

0Oaj2 OSD Adjust Control Characteristics2

Measuring condition and procedure are the same as described in Ogj 1.

AOaj2 OSD Adjust Control Relative Characteristics2

Measuring condition and procedure are the same as described in AOgj 1.

REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS
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OBLK OSD BLK Characteristics
Output voltage-Black level voltage of "High" section of SG6 is calculated. The calculated valueiscalled VOUT (29,
32, 35), and istreated as OBLK.
AOBLK OSD Relative Characteristics
Relative characteristics AOBLK is calculated by the equation below:
AOBLK = VOUT (29) - VOUT (32),
VOUT (32) - VOUT (35),
VOUT (35) - VOUT (29)

VthOSD OSD Input Threshold Voltage

Reduce the SG6 input level gradually, monitoring output. Measure the SG6 level when the output reaches0V. 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 valueis called VthBLK.

HBLK1 Retrace BLK Characteristics1

Measure the amplitude output is blanked by the SG7 at OUT (29, 32, 35). The measured valueis called VOUT (29, 32,
35), and istreated as HBLK 1.

HBLK2 Retrace BLK Characteristics2

Measure the amplitude output is blanked by the SG7 at OUT (29, 32, 35). The measured valueis called VOUT (29, 32,
35), and istreated as HBLK 2.

HBLK3 Retrace BLK Characteristics3

Measure the amplitude output is blanked by the SG7 at OUT (29, 32, 35). The measured valueis called VOUT (29, 32,
35), and istreated as HBLK 3.

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 valueis called VthRET.

SS-NV SOG Input Maximum Noise Voltage

The sync's amplitude of SG4 be changed all white into al black, increase from 0 Vp.pto 0.02 Vpp. No pulse output
permitted.

SS-SV SOG Minimum Input Voltage

The sync's amplitude of SG4 be changed all white or al black, decrease from 0.3 Vppt0 0.2 Vpp. Confirm no
malfunction produced by noise.

VSH Sync Output High Level

Measure the high voltage at SyncOUT. The measured valueis treated as V SH.

VSL Sync Output Low Level
Measure the low voltage at SyncOUT. The measured valueistreated asVSL.
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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 probe. The measured value istreated as TDS-F, less than 90 ns.

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 probe. The measured value istreated as TDS-R, less than 90 ns.

SG4

77777 Pedestal voltage
sync (50%) (50%)

I
[J—

SyncOuUT TDS-F +} |« TDS-R

VOH D/A H Output Voltage
Measure the DC voltage at D/A OUT. The measured value istreated as VOH.

VOL D/A L Output Voltage
Measure the DC voltage at D/A OUT. The measured value istreated as VOL.

IAO D/A Output Current Range
Electric current flow from the output of D/A OUT must be lessthan 1.0 mA: A+,
Electric current flow into the output of D/A OUT must be more than 0.18 mA: |A—.

IA—

oA out O—(A)

;o

DNL D/A Nonlinearity
The difference of differential non-linearity of D/A OUT must be less than £1.0 LSB.

UNI1 Uniformity Characteristics1, UNI2 Uniformity characteristics2

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

Modulation ratio UNI (UNI2) is calculated by the equation below;
UNI1 (UNI2) = 100 e (VuniB / VuniA — 1) (%)

o K VuTniB
ouT Lo \VuniA
A N B S Pedestal
L voltage
SG6 | | Is Vp.p (2.5 Vp.p)
REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS

Page 14 of 26



M52742ASP

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 | Slave address | A | Sub address | A | Data byte | A | P
0 0 0
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
Main contrast 8 OOH A07 A06 AO5 AO4 A03 A02 A01 A00
0 1 0 0 0 0 0 0
Sub contrast R 8 01H Al7 Al6 Al5 Al4 Al3 Al2 All Al0
1 0 0 0 0 0 0 0
Sub contrast G 8 02H A27 A26 A25 A24 A23 A22 A21 A20
1 0 0 0 0 0 0 0
Sub contrast B 8 03H A37 A36 A35 A34 A33 A32 A3l A30
1 0 0 0 0 0 0 0
OSD level 4 04H — — — — A43 A42 A4l A40
0 0 0 0 1 0 0 0
RE-BLK adjust 4 05H — — — — A53 A52 A51 A50
0 0 0 0 1 0 0 0
D/A OUT1 8 06H A67 A66 A65 A64 A63 A62 A61 A60
1 0 0 0 0 0 0 0
D/A OUT2 8 o7H A77 A76 A75 A74 A73 A72 A71 A70
1 0 0 0 0 0 0 0
D/A OUT3 8 08H A87 A86 A85 A84 A83 A82 A8l A80
1 0 0 0 0 0 0 0
D/A OUT4 8 09H A97 A96 A95 A94 A93 A92 A9l A90
1 0 0 0 0 0 0 0
Pedestal clamp INT/EXT SW 1 0BH — — — — — — — ABO
0 0 0 0 0 0 0 0
Note: Pedestal level INT/EXT SW
0—INT 1—EXT
REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS
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Timing Requirement of I1°C

Item Symbol Min. Max. Unit
Input voltage LOW Vi -0.5 15 \%
Input voltage HIGH Vin 3.0 55 \%
SCL clock frequency fscL 0 100 kHz
Time the bus must be free before a new transmission can start tsur 4.7 — us
Hold time start condition. After this period the first clock pulse is generated | thp.sta 4.0 — us
The LOW period of the clock tLow 4.7 — us
The HIGH period of the clock tHiGH 4.0 — us
Set up time for start condition (Only relevant for a repeated start condition) | tsu.sta 4.7 — us
Hold time for I°C devices tHD:DAT 0 — us
Set-up time DATA tsu:pAT 250 — ns
Rise time of both SDA and SCL tr — 1000 ns
Fall time of both SDA and SCL tf — 300 ns
Set-up time for stop condition tsu:sto 4.0 — us

Timing Chart

SDA

scL
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Input Signal

SG No.

Signals

SG1
Video signal
(all white)

Pulse with amplitude of 0.7 Vp_p (f = 30 kHz). Video width of 25 us. (75%)

33 us

8 us

0.7 Vep

SG2
Video signal
(step wave)

0.7 Vpp
(Amplitude is variable.)

SG3
Sine wave
(for freq. char.)

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

SG4
Video signal
(all white,

Video width of 25 ps. (75%

all white or all black
0.7 Vpp variable.

all black) ! ! Sync's amplitude
«———-3 s : : 03Vep s variable.
Pulse width and amplitude are variable. |
| —~—=-05pus 1 1
SG5 o -
Clamp 1 1 | 1
pulse 3 3 : : SV
SG6 : 1 o
0SD pulse 1 1 5 VL Amplitude is variable.
! ! Sus
SG7
BLK pulse SV
5us Amplitude is variable.
Note: f=30 kHz
REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS

Page 17 of 26




M52742ASP

Test Circuit

DIA DA DIA DA ses
OUT (35) OUT (32) OUT (29) OUT1 OUT2 OUT3 OUT4 SDA SCL

V30 C/P IN
Oto5V b oa
SW27
ﬁ L | E |5 % swis
35 33 32 30 29 25 24 23 2 21 20 19
brt out

12V out f/b gnd out f/b f/b bIk dac dac dac dac gnd sda scl c/p

N

M52742ASP

bk R 12V osd gnd G SonG 12V osd gnd B 12V osd gnd abl

3] [4] (8] [9] [10 [12] [13] [24] [15]
L L L e
;; ;’; IN (11) ; ;

3.31/001p 3.3u/0.01p
V15 7£
Oto5V
SW4Q0 SWQQO SW1 SWi1
al b ai b ai’ b
T
SG6

47 n
SG1
I O : Measure point
Capacitor: 0.01 pF (unless otherwise specified.)

Units Resistance: Q
Capacitance: F

REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS
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Typical Characteristics

Thermal Derating

Main Contrast Control Characteristics

2800 6
2403
S 2400 —~ 5 e
E 3 /
2000 >
z N z 4 //
S 1600 N 1442 E /
§ . = 3
2 1200 = /
2 N <
a R = 2 /
= 800 = 2
z S5
a 400 Sub contrast: Max
0 N 0
-20 0 25 50 75 100 125 150 00H FFH
Ambient Temperature Ta (°C) Main Contrast Control Data
Sub Contrast Control Characteristics Brightness Control Characteristics
6 6
7 0 2 I
o
2 4 / < 4
9] Y >
: :
= 3 > 3 pe
£ Q
< a
= 2 i 5 2
g / [
3 5
@] 1 o] 1
Main contrast: Max
0 — 0
O0OH FFH 0 1 2 3 4
Sub Contrast Control Data Brightness Control Voltage (Vpc)
ABL Characteristics OSD Adjust Control Characteristics
6 6
—
a a
=, =, /
[ / [}
E pd E e
= 3 = 3
S S
< <
5 2 5 2 g
= =
: : /
(@] 1 _ (@] 1 ”
Main contrast: Max
Sub contrast: Max
0 0
0 1 2 3 4 5 OH FH
ABL Control Voltage (Vpc) OSD Adjust Control Data
REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS
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Sync on Green input Min. Pulse Width

Uniformity Characteristics

12 T T 12
\ (Video duty = 75%)

10 \ B 10
X
1 S

;\3 8 M+ | o 8
~ 100 k <
2 24

3 ° R 5
g 3

A 4 3 4
o
=

2

Sync separate
normal operating range 0
0 0.1 0.2 0.3 0.4 0.5 0.5 1.0 15 2.0 25
Input Sync Amplitude (Vp.p) Input Amplitude (Vp.p)
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Application Example

110V
o CRT

Cut off Adj

;

DAC OUT x 4

SVTTL

Il

o BLK IN
(for retrace)
SDA

SCL
Clamp pulse
|

B
3
S

470 —MWA—R

100

IL

M52742ASP

[T (2] (27 (4] (57 (6] (77 (6] (o7 [2o] 1ea] (2] 3] [2a] (] [ae] 7] e

0.01 1 100 k 0.01u 0.01u
| | |

1 1 1 +33 u
+ Tug + + OABL IN
3.3140.01 n 47p 0.01 47 0.01 47 fZ-Z i 1k g)t/?]f v
;L sandt L 33 2{1 Se
3um 3pu p
- T T
5V
75 75 75 TTL S
5 VrrL J-I_ O Uniformity IN
e IL OO0SD IN (B)
5 V7L IL O0SD IN (G)
J‘L 0O0SD IN (R)
OBLK IN
J (for OSD)
1 =
- 0.01p 47 n
i g
o
12V 5V o . 5 Units Resistance; Q
INPUT INPUT ~ SonG INPUT Capacitance: F
(R) (G) INPUT (B)
* Circuit example of pin 6 and pin 7 same signal input
note: Feed back is internal feed back
REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS
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Pin Description

Pin No. Name DC Voltage (V) Peripheral Circuit Function
1 OSD BLK IN — © e Input pulses
RL1 <---37t05V
* jn
14 5 } —_— GND to 1..7 \%
? e Connected to GND if not
IZ] v used.
0.37 mA 0.37 mA
2 INPUT (R) 25 e Clamped to about 2.5 V
6 INPUT (G) %2 K due to clamp pulses
11 | INPUT (B) from pin 19.
e Input at low impedance.
07%7
- 25V
03maly) CP i
3 Vcer (R) 12 — e Apply equivalent voltage
8 Veer (G) to 3 channels
12 Ve (B)
4 OSD IN (R) — = e Input pulses
9 OSD IN (G) {é;{i* <---37t05V
13 OSD IN (B) 1k A | |
GNDto 1.7V
O_,\i\/li e Connected to GND if not
N used.
0.5 mA@ L 27V
7T T
5 GND 1 (R) GND — —
10 GND 1 (G)
14 GND 1 (B)
22 GND (5V)
33 GND 2
7 INPUT When open 2.5V e SYNC ON GREEN
(SonG) Input pin for sync

separation.

Sync is negative.

Input signal at pin 7,
compare with the
reference voltage of
internal circuit in order to
separate sync signal.
When not used, set to
OPEN.

REJO3F0192-0201 Rev.2.01 Mar 31, 2008
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Pin Description (cont.)

Pin No. Name DC Voltage (V) Peripheral Circuit Function
15 ABL IN When open 2.5V -?— e ABL (Automatic Beam Limiter)
25V input pin. Recommended
20 k voltage range is0to 5 V.
When ABL function is not
12K 12k <30k used, setto 5 V.
0.5 mA
16 Uniformity IN 5.75 S, e Uniformity input pin.
Recommended amplitude
range is 0t0 5 Vp.p.
200
20k
7.25 Vl 5k
17 Vee (B5V) 5 J _
18 Son G Sep — @18 e Sync signal output pin, Being
ouT of open collector output type.
19 Clamp Pulse — = e Input pulses
IN 41 k |—|<2.5t05V
GNDto 0.5V
T AN e Input at low impedance.
2.2 vl
0.15 mA
20 SCL — e SCLof PCBUS
50 k (Serial clock line)
VTH =23V
@ 2k
™ T
REJO3F0192-0201 Rev.2.01 Mar 31, 2008 RENESAS

Page 23 of 26




M52742ASP

Pin Description (cont.)

Pin No. Name

DC Voltage (V)

Peripheral Circuit

Function

21 SDA

50 k

;

SDA of I°C BUS
(Serial data line)
VTH =23V

23 D/A OUT

<

D/A output pin.

24 Output voltage range is0to 5
25 V, min input current is 0.18 mA
26 when D/A output pinis 1 V.

Max output current is 1.0 mA.
27 Retrace BLK — Input pulses

IN

50 k R

|—|<2.5 to5V
GNDto 0.5V

Connected to GND if not used.

28 EXT Feed Variable
Back (B) 35 k
31 EXT Feed
Back (G)
34 EXT Feed
Back (R)
29 OUTPUT (B) Variable (36) A resistor is needed on the
32 OUTPUT (G) 50 GND side.
35 OUTPUT (R) Set discretionally to maximum
50 15 mA, depending on the
required driving capacity.
36 Vcez 12 Used to supply power to output
emitter follower only.
30 Main — It is recommended that the IC
Brightness 35k be used between pedestal

voltage 2 V and 3 V.
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Application Method for M52742ASP

Clamp Pulse Input
Clamp pulse width is recommended
above 15 kHz, 1.0 us
above 30 kHz, 0.5 pus
above 64 kHz, 0.3 ps.

The clamp pulse circuit in ordinary set is along round about way, and beside high voltage, sometimes connected to
external terminal, it is very easy affected by large surge.

Therefore, the figure shown right is recommended.

A % @19
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 feed
backed from Power AMPis 1V, when the bottom of output signal is1V.

Main brightness Power Amp
DC:1to5V
—-—I_I—u— Power Amp Out
Pre Am T C ()
Input Rp ) R output 07 | |
= Black level 1to 5V
t,{l) 0
N % N
S S
N
>
%)
o

R Feed back
Black level 1to 5V

R1

i
b

EXT-Feed Back Application Circuit

Notice of Application

o Make the nearest distance between output pin and pull down resistor.
¢ Recommended pedestal voltage of IC output signal is2 V.
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Package Dimensions

36P4E Plastic 36pin 500mil SDIP
EIAJ Package Code JEDEC Code Weight(g) Lead Material
SDIP36-P-500-1.78 — 3.0 Cu Alloy

NONONNNNNNAANNANNANI

——

O

O

E
le1]

JUUUUUUUUUUUUUUUUY
®

SEATING PLANE

A2

Al

Dimension in Millimeters

Symbol Min Nom Max
A — — 5.08
Al 0.51 — —
A2 — 3.8 —
b 0.4 0.5 0.6
b1 0.9 1.0 1.3
b2 0.65 0.75 1.05
[ 0.22 0.27 0.34
D 31.3 315 31.7
E 10.85 11.0 11.15
[e] — 1.778| —
— 12.7 —
L 3.0 — —
% 0° — 15°
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