To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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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 EC

bus.

FEATURES
* Frequency band width: RGB........cccccveeeevnveee..200MHz (at -3dB)
OV e cusmiz s povine st it e 80MHz
Input  :RGB.....ccooeiiiie 0.7V e-P (typ.)
08SD..eeerreee ..3Ve-p minimum (positive)
BLK ({for OSD). .3VP-P minimum (positive)
Retrace BLK........cocvrininiinnenne 3VpP-P minimum (positive)
OUPU  RGB i siiismssnniininiitibaisiiseg 5.5Vp-p (max.)
[ 0151 T revrernrereneenenn - DVP-P (MAX.)

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

STRUCTURE
Bipolar silicon monolithic IC

APPLICATION
CRT display monitor

RECOMMENDED OPERATING CONDITION

Supply voltage range..........oe..e.... 11.5 10 12,5V (V3, V8, V12, V38B)
4.510 5.5V (W17)

Rated supply voltage.......ccocovevvcccneeene 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] 126] Vecez
INPUT(R) [ 2] [35] QUTPUT(R)
veer(R) [ 3] |34] EXT FEED BACK(R)
©SD IN(R) [4] 133] GND2
GND 1(R) [ 5] [32] oUTPUT(G)
INPUT(G) [ 8] [31] EXT FEED BACK(G)
INPUT(SOG) [ 7] [30] MAIN BRIGHTNESS
Veei(@) [ 8] = |29] QUTPUT(B)
osoiNG) [9] R [28] ExT FEED BACK(®)
GND 1(G) [19] § [27] RETRACE BLK IN
INPUT(B) [11] % 126] /A OUT1
veei(B) [12] 25] Dia QUT2
0sD IN(E) [1g 24] D/A OUTS
GND 1(8) [14] 23] D/A OUT4
ABL IN [15] 22] GND(5V)
UNIFORMITY IN [1§] . [21] spa
Veo=5Y [17] 20] scL

SOG SEP OUT [ 18]

19] CLAMP PULSE IN

Outline 36P4E

RENESAS
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MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR
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MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Symbal Parameter Ratings Unit
Vceiz Supply voltage (pins 3,8,12,36) 13.0 W
Vces Supply voltage (pin 17) 6.0 \Y
Pd Power dissipation 2403 mw
Topr Ambient temperature -20 to +75 °C
Tstg Storage temperature -40 to +150 °C
Vopr12 Recormmended supply 12 12.0 v
Voprs Recommended supply 5 5.0 v
ELECTRICAL CHARACTERISTICS (Vcc=12V, 5V, Ta=25°C, unless ctherwise noted)
CTL _
Test Input voltage BUS CTL (H) Limits
Symbol Parameter | point [5 53T 1 [as13] 19 |27 7 | 16 | 0 | 16 |ood|orrozr]oanfosr]osn[osH]orr]oaH] osH 0B Unit
(s) | RGB |03D( 2| cp in [ReT|SOG( UNI | Bri. | ABL |l S 2af o 19501 5 [ Son Son| Sor| e | B Mim. | Typ. |Max.
in BLK BLK]| in in | ght 1]z2]| 3 1lz|ala4
lcc E&‘r‘;ggn h| alal|a 3:?35 a|a|a|40|5.0]m|m]m oo e ol o f {25 146] mA
oz | ot b | a|alalgas|alalalso]s0 - | 18| 25| ma
Output b b Vari ;
Vomax dynamic range ouTt saz2| @ asas| 2|22 [able 5.0 ) 6.0| 8.0 Vep
o b
’ Maximum IN b stH I
Vimax input ouT EESB alalggs|@| 2|2 2.0|50(5% 1.6 Vep
Gv Maximum out| B lala|L.|alalal2o]|s0™ 16.5(17.7|19.4| dB
gain 5G1 5G5 i 1 ) ) '
AGv f‘;ﬁg‘gmax- o | oo Wl [ | ree oo § 2 | = (| = | [i= = 08| 10| 12| -
Main contrast b b
Vet control ouT sagi| 2|2 |sas| 22| 2 2.0|5.0|% 15.5(17.0|18.5| dB
characteristics1
Main contrast
AVt control relative - - -1 - - =l-1-1-1-1- 0.8] 10| 12 -
characteristics1
Main contrast b b
Yz control ouTt sa1| @ 2 |ses| 2|22 2.0(5.05% 9.5/11.0{125| dB
characteristics2
Main contrast
AVez contral relative - - - - - - - = 1-1-1- 0.8 10| 12 -
characteristics2
V i ouT b b 2.0|50|@ 0.2| 0.4] 0.6
c3 control ala alal|a ) 0]’ i , X Vp.
characteristics3 SG1 SG5 5 Fe
Main contrast
AVca control relative - - -1 - - =l=-1-1-1-1- 0.8 1.0] 1.2 -
characteristics3 ¥
Sub contrast b b
Vsc1 control ouTt ala a | a | a [2.0]5.0 |5 oo ce 16.0|17.5/19.0| dB
characteristics1 SG1 SG5 o | il g
Sub contrast
AVsci1 | control relative - - -1 - - =l=-1=-1-1-1-1-1-1- 0.8 1.0] 1.2 -
characteristics1
vsce [oommar o out| B | a|allo]alalal20]s0]mm|e 12.0[13.5[15.0| dB
characteristics2 SG1 8G5 =1
Sub contrast
AVscz | control relative - - - - - - - - - = -1-1-1- 0.8] 1.0 1.2 -
characteristics2
o Sub contrast ouT b b N
sC3 contral ala ala|a|20]508 1.5] 1.9| 22| vy,
characteristics3 5G1 5G5 = e
Sub contrast
AVsca | control relative - - - - - - - - - = l-1-1-1- 0.8 1.0] 1.2 -
characteristics3 L J AR
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MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ELECTRICAL CHARACTERISTICS (cont.)

CTL i
Test Input voltage BUS CTL (H) Limits ‘
Symbol | Parameter [point[5523T 1 [asa3] 19 | 27 | 7 | 16 | 30 | 15 |con|oiH|een]cam]aen[osH|cen]o7e aar] oan] oam Unit
(S) | AGE [OSD| ©50 | GPiin | ReT|SOG| UNI | Bri- | ABL |t | | 8 |oso) o) 2ot | o) ol | &6 | Min. | Typ. | Miax.
in |BLE| BLK| ™ | in | ght il2]3 1l2]a]4
Main/sub
VMSC | contrastcontrol |OUT | g5 | a | a |g0s| @ | a | a [20]5.0[a|cuonen 35| 44| 47| Vs
characteristics
Main/sub contrast
AVMSC | control relative - - -1 - - == - O T N I I 0.8 1.0l 1.2 -
characterislics
ABL control b b S ST P
ABL1 characleristics1 ouT sgi| 2| 2 |sas| 2|22 20| 4.0 |5 ] 4.2| 5.0| 5.8] Vrp
ABL control
AABL1 | reiative. - PIR N T A U N AT A o8| 10| 12| -
charactarislics1
ABL control b b
ABL2 characteristics? ouTt sci| @) alsas|@alala 20|20 26| 31| 36| Ver
ABL control
AABLZ | rslative - - -1 - - === |=1- 0.8| 1.0] 1.2 -
characteristics2
Brightness b
VB1 control ouUT| a alalggg|a|a|a 40|50 3.3] 3.7 41 v
characteristics1
Brightness
AVBi control relative - - - - - SO I I . -0.3 0] 0.3 v
characteristics1
Brightness b
Vee control OUT| a |[a]|a sas| 2|2 |a 20|50 1.5 1.8| 2.1 v
characteristics2
Brightness
AVez control relative - - = - CO T CI CH -0.3 0| 03] V
characteristics?
Brightness b
VB3 control ouT| a ala|gas|a|a|a 1.0/ 5.0 07| 0.9 1.1 Vv
characteristics3
Brightness
AVe3 control relative - - - - - = [=1- = | = -0.3 0] 03 \'
characteristics3
Frequency n Val
Fc1 characteristics1 | OUT b ala i ala|a Vli;lrl 5.0 [ria 2.0 0] 25| dB
(i=50M+z) SG8 sV ablel ™ pig
Frequency relative
AFc1 characteristics1 - - - - - - -] - - - |- -1.0 o 1.0 dB
{I=50MHz) 3 Yy yly¥
Frequency 4 Va
For' n{:fhagr&;l:gst)icﬂ ouT sgs ala 55{, alala :;g 5.0 |iia el Ll ol Ll Bl i D G D] ol N o] ) IR Yo RS -
= z
Frequency relative
AFcy cha?aucteriy;ﬂcml - - - & - - - - -1.0 0 10| dB
{I=200MHz)
Freguency
Foz | characterisis2 [OUT| g2qla|a| & [a|a|a|¥3]s0 30| 30| 50| @B
(f=200MHz)
Frequency relative
AFc2 characteristics2 - - -1 - - C B - - -1.0 0| 10| dB
{f=200MHz)
Crosstalk 1 |oureg)| 20564 a Vari wm | om] -
CTA (f=50MHz) curgz)| %2 alalgy|alalapeld50E 25| 20| dB
, | Crosstalk 1 ouTEs) | 25582 a Vari = ; "
C.TA (f=200MHz)  |ouTez)| 2, alalgylalalaigg 5.0 15 -10( dB
Crosstalk 2 |ourpes)|2 a Vari ]
C.T.2 (=50MHz) ouT(3s) Tfm alaflgylalalaigyg 5.0 25( 20| dB
. | Crosstalk2  |outres|2 a Vari I g
CT.2 (f=200MHz)  |oUTis) ??fsa alal gy alaja|p. 5.0 15| -10 dB
Crosstalk 3 |ourpee)| 2 a Vari . i
CT3 (f=50MHz) auT(as) ﬁbsm ajlalgylalalalpg 5.0 25( -20| dB
. | Crosstalk 3 |outgz|2® a Vari T
CT32 (=200MHz)  |ovten|%eee| 21 2| 5w | 2| @ ablel 30 1 | ; 15| -10{ dB
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MITSUBISHI ICs (Monitor)
M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ELECTRICAL CHARACTERISTICS (cont.)

. Input V;f‘;; ! BUS CTL (H) Limits
Symbol Parameter Point 2611 1 4833 19 [ 27] 7 | 16 | 30 | 15 [eedoin]ozoar]oan]osH] o o7e] oeH] ooH] cen Unit
(8) | RGB | OSOf OGP [ CP in| ReT| SOG| UNI| Bri- | ABL ) 25 Sl 2l 53| S k| Sinf Snf x| 57| Min. | Typ. | Max,
in BLK| " in | ght 1]z2] 2 1)z 3| 4
Pulse b b Vari Va|
Tr characteristics1 | OUT ala ala|al'@s50|ra - 1.7| - ns
(4Ve.p) SG1 SG5 ablel ble
Pulse - Vi
_— b b Vari 4
Tt characteristicsz | OUT ala alala J 5.0|ria - | 22| - ns
{@Ve.p) SG1 SG5 abl blel
Relative pulse b b Vari
ATr characteristics1 ouT| sG1| @) 8 |scs| 2| 2| 2 |able 5.0/ 08 0] 08 ns
Relative pulse b b Vari Vari
ATE | characteristicsz | OUT| sG1| 2 | @ [sGs| 2| 2 | @ |able 50 |aod 08 0] 08 ns
Clamp pulse b b
VthCP | threshold ouT sgi| 2| @ |sGs|a|a|a|20 5.0|% 1.0] 1.5 2.0 v
voltage Varable
Clamp pulse b b
WGP minimum ouT sGgi| @|a|ses|afa|a 20|50 0.2| 0.5| - us
width Variable
OSD pulse b| b o N
OTr characleristics1 OuT| a alseslsas| @ 2| @ 20|50 o 3.0 60| ns
0SD pulse b b
oTt characteristicsz |OUT| @ | @ |sgslsas| 2 | 2 | @ |20(50 b - | 3.0/ 60| ns
= i b|b b
Oajl | Gomciaraiemr . |OUT| @ [saelsae|sas| 2 | 2 | @ |20[50 e 46| 54| 62| Vep
OSD adjust control
AQgj1 | relative - - -1 - - -l - 1-1-]- - 0.8| 1.0 12 -
characteristics{
: o] b|b b
Calz | Sooraesa™ [OUT| a |o2elselsas| 2 | 2 | 2 |20]50 ot 28| 33| 38| Vep
) 050 adjustcontrol
AQgj2 | relative - - - - - =1 =-1- - - - 0.8| 1.0 1.2 -
characlerislics2
0SDadjust control b b
OBLK | famctensicss  |OUT| 2 |sgel 2 |sas| 2| 2| 2 |20]50 B 0| -0.1| -0.3| Vpr
OSD adjust control
AOBLK | relative - - -0 - - - l-1-1-1- - -0.2 0] 0.2| Ver
characteristics3
VhSD | tweehod ouT b (R 0 20(5.0 o 22| 27| 32| v
th threshold a SE6 alaj|a & . t i 5
voltage scé Vaiahla SG5 !
OSD BLK input b | b b
VthBLK| threshold out sGi[sce| @ [sgs| 2|2 |2 2.0]5.0 oM 22 27| 32| V
voltage Vaiablo
Retrace BLK b | b
HBLKT | oo reiest |OUT| @ | a| a[gds|sds] a | @ [20[50 s 17| 20{ 23[ Vv
Retrace BLK b b
HBLK2 | 4 - cteristics2 OUT| a |[a| a sGslsa7| 2 | @ [20]50 ot 0.7] 1.0] 1.3] V
Retrace BLK b | b
HBLKS | i iacteristicss |OYT| @ | @] a [gaglsar| 2 | @2 |20]5.0 o 0.1] 0.4] 0.7 V
Retrace BLK b b
VthRET| input threshold | OUT | a alalgnssG7| ala 20|50 L 10| 1.5] 20| V
voltage ikl AR ¥ Y ¥
SOG input B
SS-NV | maximum ool @ |a|al| a | a|scs a |20]|50 - - 10.02| Vep
noise voltage Vaistio
SoG b
$8-8V | minimum axoml @ |aja|l a | a|sgs a |20]|50 0.2| 03| - Ve-p
input voltage astabi)
VSH | oSt oman| @ a|a| a | a|gha [20]50 a5 49| 50| Vv
Sync output b
VSL o level smow| @ [a|al| a [a|gda|20(50 ol 03] o8l Vv
Sync output b
TDS-F delay time1 smour| @ | ala| a|a|gglal|20]|50 0 | 60| 90 ns
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MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

ELECTRICAL CHARACTERISTICS (cont.)

- Input vo‘,’;‘; A BUS CTL (H) Limits
Symbol | Parameter |point[5g<3T 1 [es13] 19 |27 ] 7 | 16 | 30 ] 15 coro1HfozHfoak [aan[osk[oe o os-foom o Unit
(s) | RaB OSDf O3 |CPin | ReT| SOG| UNI| Bri- | ABL [t oo o o 7| R | oth| acr[owt{ our| 54| Min. | Typ. | Max.
in BLK| ™ | in | ght N E AR R
TOSR | OB omor| a [ a|a | a |a |8 a|20[50 o| 60| 90| ns
D/AHo t | D/A
VOH | Joitage Kitpns out| @ | ala | a |a]|al|a|20]|50%5 mm)m oo m mmw s 45 5.0/ 55 vDC
voL ‘E’éﬁ‘a'-g;’”‘p”‘ Gkl alalala|alala]|20]50 oo e o o| 05| 10| vbc
D/A D/A Vari| Vari| Vari| vari ‘ -
DNL nonlinearity |out| @ |22 a|a|a|a 20|50 ]y 1.0 1.0| LsSB
Uniformi b b b
UNI1 characle?sticﬂ out sG1| 8| @ |sGgs| @ | @ 32\‘} 2.0 5.0 5| 20 5] % s e oo a3 %
Uniformity b b b
UNI2 characlamstines OUT|ggi1| 2|2 |sgs| 2 | gee 20(50 v L | 3.5 5 65 %
D/A input DiA 00H | o | oen | 00H | 00H | 00H | oces| oow | oos] oom | aon _
1A curren‘t)range ourla [a |a | ala |a|a [2050 3| T 0g - mA
D/A output DAl a |a |a a|a a /) .
1A+ current range | OUT o 20150 . ar ’ ! 101 mA

ELECTRICAL CHARACTERISTICS TEST METHOD Gv Maximum gain

lcc1 Circuit currentd Input SG1, and read the amplitude output at OQUT (29, 32, 35). The
Measuring conditions are as listed in supplementary Table. amplitude is called VOUT (29, 32, 35). Maximum gain Gv is
Measured with a current meter at test point 1A. calculated by the equation below:
Gv=20Log voogT (dB)
lccz Circuit current2 ’
Measuring conditions are as listed in supplementary Table.  AGv Relative maximum gain
Measured with a current meter at test point IB. Relative maximum gain AGv is calculated by the equation bellow:
AGv=VOUT (29)/VOUT (32),
Vomax Output dynamic range VOUT (32)MOUT (35),
Decrease V30 gradually, and measure the wvoltage when the VOUT (35)/VOUT (29)

waveform output is distorted. The voltage is called VOL.

Next, increase V30 gradually, and measure the voltage when the V1 Main contrast control characteristics

top of waveform output is distorted. The voltage is called VOH. Measuring the amplitude output at OUT (29, 32, 35). The
Voltage Vomax is calculated by the equation below: measured value is called VOUT (29, 32, 35). Main contrast control
4 Vomax = VOH-VOL characterics Yc1 is calculated by the equation bellow:
Vet=20Log vggT (dB)

o _,_IJ_I-’J—L_I—’J-’II_ AVc1 Main contrast control relative characteristics1
5.0 Relative characteristics AVe1 is calculated by the equation bellow:
Waveform output AVe1=VOUT (29)/VOUT (32),
M VOUT (32)/VOUT (35),
voLl—o L~ ____

0.0 VOUT (35)/VOUT (29)

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

Vimax Maximum input
Increase the input signal (SG2) amplitude gradually, starting from
700mVe-r Measure the amplitude of the input signal when the

oatpuksionalslars becoering; (etortan. AVcz Main contrast control relative characteristics2

Measuring condition and procedure are the same as described in
AVer,

RENESAS
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MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

Vc3 Main contrast control characteristics3
Measuring the amplitude cutput at OUT (29, 32, 35).
The measured value is called VOUT (29, 32, 35).

AVca Main contrast control relative characteristics3
Measuring condition and procedure are the same as described in
AV,

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:

VOuT
0.7

value Sub contrast control

Vsc1=20Log (dB)

AVsc1 Sub conirast control relative characteristics1
Relative characteristics AVsci is calculated by the equation below:
AVsc1=VOUT (29)/VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29).

Vscz Sub contrast control characteristics2
Measuring condition and procedure are the same as described in
Vsei.

AVscz Sub contrast control relative characteristics2

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

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

AVisc3 Sub contrast control relative characteristics3

Measuring condition and procedure are the same as described in
AVsc1.

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

value is called VMSC

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

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

AABL1 ABL control relative characteristics1
Relative characteristics AABL1 is calculated by the equation below:
AABL1=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.

AABL2 ABL control relative characteristics2
Measuring condition and procedure are the same as described in
AABLA.

Ve1 Brightness control characteristics1
Measure the DC voltage at OUT (29, 32, 35) with a volimeter. The
measured value is called VOUT (29, 32, 35), and is treated as V 81,

AVei Brightness control relative characteristics1
Relative characteristics AVe1 is calculated by the difference in the
output between the channels,
AVei= YOUT (29) -VOUT (32),
VOUT (32) -VOUT (35),
VOUT (35) -VOUT (29)

Vez Brightness control characteristics2
Measuring condition and procedure are the same as described in

VBi.

AVe2 Brightness control relative characteristics2
Measuring condition and procedure are the same as described in
AVBi1.

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

VBi.

AVes Brightness control relative characteristics3
Measuring condition and procedure are the same as described in
AVB1.

RENESAS
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MITSUBISHI ICs (Monitor)

M52742ASP

BUS CONTROLLED 3-CHANNEL VIDEO PREAMP FOR CRT DISPLAY MONITOR

Fe1 Frequency characteristics1 (f=50MHz)
First, SG3 to 1MHz is as input signal. Input a resister that is about

2k to offer the voltage at input pins (2, 6, 11) in order that the bot-
tomn of input signal is 2.5V, Control the main contrast in order that
the amplitude of sine wave output is 4.0V p-r. Control the brightness
in order that the bottom of sine wave output is 2.0Ve-r. 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:

=50l0 VOUT Ve-p
B g Output amplitude when inputted SG3 (1MHz):4Vk-p

Fot (dB)

AFc1 Frequency relative characteristics1 (f=50MHz)
Relative characteristics AFc1 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.

AFct' Frequency relative characteristics1 (f=200MHz)
Relative characteristics AFc1' is calculated by the difference in the
output between the channels.

Fecz Frequency characteristics2 (f=200MHz)

SG3 to 1MHz is as input signal. Control the main contrast in order
that the amplitude of sine wave output is 1.0Vp-r. 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 Fcz (29, 32, 35) is calculated by the equation below:

Feo=20l0 VOUT Ve-p
B 9 Output amplitude when inputted SG3 (1MHz):4\b-F

(dB)

AFc2 Frequency relative characteristics2 ({=200MHz)
Relative characteristics AFcz is calculated by the difference in the
output between the channels.

C.T.1 Crosstalk1 (f=50MHz)
Input SG3 (50MHz) to pin2 only, and then measure the waveform
amplitude cutput at OUT (289, 32, 35). The measured value is called
VOUT (29, 32, 35). Crosstalk C.T.1 is calculated by the equation
below:

VOUT (29, 32)

CT.1=20log — v

(dB)

C.T.1' Crosstalk1 (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 piné 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) o

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 pin11 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)

C.T.3=20 |
8~ VouT (35)

(dB)

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 (4Vp-p)

Control the main contrast (00H) 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
% (Tr1) 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 =A{Tr2)2-(Trf]

ATr Relative pulse characteristics1
Relative characteristice ATr is calculated by the difference in the

output between the channels.

Tf Pulse characteristics2 (4Ve-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[{TR2P-(TFT 9]
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ATf Relative pulse characteristics2

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

100% - — —

VthCP Clamp pulse threshold voltage

Tum down the SG5 input level gradually from 5.0Vpr-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, menitoring the
output. Measure the input SGS5 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.

0aj1 OSD adjust control characteristics1
Measure the amplitude output at CUT (29, 32, 35). The measured

value is called VOUT (29,32,35), and is treated as Oaj1.

AOaj1 OSD adjust control relative characteristics1
Relative characteristics AOaj1 is calculated by the equation below:

AQaj1=vVOoUT (29)VOUT (32),
VOUT (32)/VOUT (35),
VOUT (35)/VOUT (29)

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

Oaj1.

AQaj2 OSD adjust control relative characteristics2
Measuring condition and procedure are the same as described in

AQaj1.

OBLK 0SD adjust control characteristics3
Measuring condition and procedure are the same as described in

Oajt.

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

AQaji.

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 VthQSD.

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 SGB6. 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 HBLK3.

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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§5-NV SOG input maximum noise voltage
The sync's amplitude of SG4 be changed all white into all black,
increase from OVr-p to 0.02Vr-r No pulse output permitted.

$S-SV SOG minimum input voltage

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

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

V5L Sync output lo level
Measure the low voltage at SyncOUT. The measured value is
treated as VSL.

TDS-F Sync output delay time1

SyncQUT 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

syne (50%)—»|:|<— (50%)

1
TDSF —»!

-]

SyncOUT <+ TOS-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.

IAQ D/A output current range

Electric current flow from the output of DfAOUT must be less than
1.0mA --- | A+,

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

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

UNI Uniformity characteristics1

UNI2 Uniformity characteristics2

VuniA is amplitude output at OUT (29, 32, 35), when SGB 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;
UNH (UNI2)=100 = (VuniB/VuniA-1) (%)

_ _ Pedestal
voltage

s
SG6 I_I I5Vu-p (2.5VrP)
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I2C-BUS PROTOCOL

{1) Slave address

D7 Dé D5 D4 D3 D2 D1 RW
1 0 0 8] 1 0 0 0 =88H

(2) Slave receiver format

| s | siaveaooress | A |  suBADDRESS | A | DATA BYTE [ A ] 7 |
4 4
START condition acknowledge STOP condition

(3) Sub address byte and data byte format

. ’ sub Data byte (top:byte format under:start condition)
F
S ®" | add. [ D7 | Ds | D5 | D& | D3 | D2 | DI | DO
. AQ7 ADB A5 AD4 A03 AD2 AO1 A0O
Main contrast 8 00H ) 1 o 0 0 0 0 o
A17 A16 A15 Al4 A13 A12 Al1 A10
Sub contrast R 8 01H 3 0 o 0 0 0 0 0
A27 A26 A25 A24 A23 A22 A21 A20
G 8 02H
Sub contrast 3 ) 5 o A o o 5
A37 A36 A35 A34 A33 A32 A3l A30
H
Sub contrast B _ 8 03 7 o o 5 0 0 5 :
- g - - Ad3 | ad2 | A4d A40
0OSD level 4 04H 0 0 0 0 1 0 0 0
: - - - - A53 AB2 A51 A50
RE-BLK adjust 4 05H 5 o o o 1 0 0 o
AB7 ABE AB5 AB4 A63 AB2 AB1 ABD
D/A OUTH 8 06H 1 o 0 5 0 0 0 0
A77 A76 A75 A74 A73 A72 A71 A70
7
D/A OUT2 8 07H y o o 0 0 0 0 0
ABT ABB AB5 AB4 AB3 AB2 AB1 ABO
D/A OUT3 8 08H > o o 5 0 0 o 0
A97 ASB A95 A94 A93 A2 A91 AS0
D/A OUT4 8 09H
1 0 0 0 0 0 0 0
Pedestal clamp INT/EXT SW 1 0BH . . . - - . _ RE
v 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 system,
provided that the system conforms the I’C Standard Specification as defined by Philips"
11
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TIMING REQUIREMENT OF IPC

Symbol Parameter Min. Max. Unit
Vi Input voltage LOW -0.5 1.5 v
ViH Input voltage HIGH 3.0 5.5 v
fscL SCL clock frequency 0 100 | kHz
tBurF 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 - Hs
tLow The LOW period of the clock 47 - us
tHIGH The HIGH period of the clock 4.0 - ps
tSU:STA Set up time for start condition {Only relevant for a repeated start condition) 4.7 - us
tHD:DAT Hold time for 12C devices ] - Hs
tsuDAT Set-up time DATA 250 - ns
tr Rise time of both SDA and SCL - 1000 ns
i Fall time of both SDA and SCL - 300 ns
tsu:sTO Set-up time for stop condition 4.0 - us

TIMING DIAGRAM

SDA

SCL

i ey
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INPUT SIGNAL

SG No.

Signals

SG1
Video signal
(all white)

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

-

Bus

0.7Vr-rP

5G2
Video signal
(step wave)

0.7Vp.p
(Amplitude is variable.)

SG3
Sine wave
(for freq. char.)

I (|
' [ [ [

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

Video width of 25ps. (75%)

RENESAS
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1
[ |
SG4 i1
[ | y
Video signal 1 0.7Vee sgr‘i;"grl:_m all biack
(all white, H
all black) R
L ! ! s Sync's amplitude
:|:11—|- 3us I 1 IU'SUPP isyvariable‘
[ I [ —
Pulse width and amplitude are variable.
1} [ 1 1
1| > 0.5ps | |
1 1 | 1
SG5 I | | I
Clamp 1 | I 1
pulse I 1 I 1 SVTTL
I 1 1 I
| | | |
| 1 1 |
1 ] 1 1
] |
[} |
5G6 ! !
0SD pulse : : SVTTL Amplitude is variable.
| |
1 !
0
I
5G7
BLK pulse sV
5us Amplitude is variable.
+) f=30kHz
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TEST CIRCUIT

D/A D/A DA DA
OUT (35) ouT (32) ouT1 oUT2 OUT3 OuT4

100 0lasv

e e swar| b | & || F
3] [35] [34] 22
12V out o I-"b blk

dac dac dac
R 12V osd SonG 12V osd gnd B 12V osd gnd

8] [4 7] [8] [o 10
L L
IN(2) * IN (6)| sonG >
33|.| 0.01p 3.3p |0.01p . §
1'-‘“ i
sSWi 2& SW4 Sw7 swo SW11
ITIT 1 I7 IT

' L
Ia

I

“M[12v] ses [ saq

g[8
g8
2

M52742ASP

Sl

©)

=

—i—
+=Q

g
+=O

8

O: MEASURE POINT
» Capacitor : 0.01pF {unless otherwise specified.)

Units Resistance : Q
Capacitance : F

14
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TYPICAL CHARACTERISTICS

THERMAL DERATING

2800

2403
2400

:

z
/

L1442
1200 <

@
8

POWER DISSIPATION Pd (mW)
P
3

Y
b}
b

% 0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (°C)

SUB CONTRAST CONTROL CHARACTERISTICS
6

2

2/’

Q0H FFH
SUB CONTRAST CONTROL DATA

QUTPUT AMPLITUDE (VP-P)
w

Main contrast: Max

ABL CHARACTERISTICS

: Pl

QUTPUT AMPLITUDE (Ve-p)

Main contrast: Max
Sub contrast : Max
1 1

ABL CONTROL VOLTAGE (Voc)

OUTPUT AMPLITUDE (VP-r)

OUTPUT DC VOLTAGE (Voc)

OUTPUT AMPLITUDE (Vp-P)

MAIN CONTRAST CONTROL CHARACTERISTICS

B
5 //
4 //
3 //
2 //
1
Sub contrast: Max
Q
00H FFH
MAIN CONTRAST CONTROL DATA

BRIGHTNESS CONTROL CHARACTERISTICS

6

i

=]

0

0

2

4

BRIGHTNESS CONTROL VOLTAGE (Voc)

0OSD ADJUST CONTROL CHARACTERISTICS
6

/|

//

/

/

V

aH

FH

OSD ADJUST CONTROL DATA
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SYNC ON GREEN INPUT MIN. PULSE WIDTH UNIFORMITY CHARACTERISTICS
12 T T 12
\ (Video duty=75%)
10 — 10
\ g
£ 8 2 .
b Sync separate <
= nermal operating range o
= 6 = 6
=] Q
2 g
> 4 & Fl
® S a
g
2
@ 2
1 0 0
Q 0.5 Q 0.5 1.0 15 2.0 2.5
i‘OGK INPUT SYNC AMPLITUDE (VP-p) INPUT AMPLITUDE (Ve-p)
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APPLICATION EXAMPLE

110V

CRT

gLI Cut Off Adj
2 et 3 ot 2 g YV e
av. M ~ —\ WA
F i H: DAC OUTx4
: :
A T—J—\ f_l_\N\ ;(—"—"\-’V\/—E VL
l—j J-L BLK IN
+—— b 470 470 Q (for retrace)
470 —a—t A SDA
Oto 5V sSCL
Y
— 100 0.01y 0.013|0.01p[0.01p | 0.01y —& LA puea
% i i HH 4
B 5 [ [ B2 Bl Rol P [REl [B7 Pl 3l Bz BN B9 fd T
M52742ASP
Ll (2] Lfrj [« o] Tel [zI [e] I[e Dol [ [12] [8f [4f [s] [l [7 [e
0.01p 100K 0.01p 0.01p
i : { a3
g | s i 4 g = O AR sy
3.3y | 0.01p 470 oot - 47u 0.01p 47u 2.2y H\;k | ol
A"
-+ syt gk gk 1 o our
T T el
75 75 175 SVTIL Uniformi
} '_% SVTTL S | 9 IN Y
sV 1 | | 0 OSDIN (B)
sV i O 08D IN {G}
I 0 0SD N (R)
O BLKIN
{for OSD)
| o
- 0.01p-= =% 47y
L :'g T
O
12v 5V
O Q 3 O
INFUT INPUT SonG INFUT FEED BACK IS
(R) @) INPUT (8) INTERNAL FEED BACK  Units Resistance : O

* Circuit example of pin and pin7 same signal input

Capacitance : F
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DESCRIPTION OF PIN

Pin No. Name DC voltage (V) Peripheral circuit of pins Description of function
=
*Input pulses
--- 3.7to 5V
1 OSD BLKIN - ._J—I_GND to1.7v
Lo 7y *Connected to GND if not
used.
0.37mA 0.37mA
2k 2K
sClamped to about 2.5V
g ::Etﬂ gg‘; 25 due to clamp pulses
. O from pin 19,
" INPUT (B) 4nput at low impedance.
*j-l_ 2.5V
0.3mA G l
g Egg: Eg)) 12 . *Apply equivalent
12 Ve (B) voltage to 3 channels.
-
+lnput pulses
e A - —- 37to5Y
4 OSDIN (R} 3
N b - %, o [ i
o 1 ,_J:I_‘ *Connected fo GND if not
s d.
0.5mA C) = 2.7V LSE!
@ f T T

5 GND 1 (R)

10 GND 1 (G)

14 GND 1 (B) GND -

22 GND (5V)

33 GND 2
*SYNC ON GREEN
input pin for sync
separation.

Sync is negative.
INPUT input signal at Pin7,

7 (Son G) When open 2.5V compare with the
reference voltage of
internal circuit in order to
separate sync signal.
“Ahen not used, set to

0.22mA OPEN.
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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

*ABL (Autornatic Beam
Limiter) input pin.
Recommended voltage
range is O to 5V,

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

16

Uniformity IN

5.75

7.5V 5k

*Uniformity input pin.
Recommended
amplitude range is 0 to
S5VP-R.

17

Vee (5Y)

18

Son G Sep
ouT

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

Clamp Pulse
IN

*input pulses
—I: 2.5 to BY
R GND 10 0.5

+Input at low impedance.

20

SCL

50k

*SCL of PC BUS
{Serial clock line)
VTH=2.3V
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DESCRIPTION OF PIN (cont.)

Pin No. Name DC voltage (V) Peripheral circuit of pins Description of function
SDK-?
<
*SDA of I2C BUS
21 SDA - (Serial data line)
VTH=2.3V
2k
v
wr l
*DYA output pin.
ke Output voltage range is
24 0 to 5V, Min input current
25 D/A OUT o is 0.18mA when D / A
26 output pinis 1V.
Max output current is
1.0mA.
50K R *Input pulses
- - - 25105V
——» (5
Retrace BLK
22 IN # s I—GNDtD 0.5Y
T 2.5V «Connected to GND if not
used.
T
35k
28 EXT Feed
Back (B)
31 EXT Feed ;
Back (G) Variable
34 EXT Feed
Back (R)
-;’:\ r(ce;srils[t)or ié‘v needed on
the side.
29 OUTPUT (B) ) g
32 QUTPUT (G) Variable Satdeorstonally o
35 QUTPUT (R) 69 EHEGSIILIN. iR
depending on the
required driving capacity.
n—O
4B *Used to supply power to
36 Veez 12 ) output emitter follower
only.
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DESCRIPTION OF PIN (cont,)

Fin No. Name DC voltage (V) Peripheral circuit of pins Description of function
35k
*It is recommended that
a0 Main B the IC be used between
Brightness pedestal voltage 2V and
3v.
APPLICATION METHOD FOR M52742ASP NOTICE OF APPLICATION
*Make the nearest distance between output pin and pull down
CLAMP PULSE INPUT resistor.
Clamp pulse width is recommended *Recommended pedestal voltage of IC output signal is 2V,

above 15kHz, 1.0psec

above 30kHz, 0.5psec

above 64kHz, 0.3usec.

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.

a9

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 cutput signal is 1V.

Power Amp

MAIN BRIGHTNESS
DC:1to 5V

Power Amp OUT

R OUT PUT |
Black level 1 to 5V

P
)

dsveriesn

)
=

R Feed back
Black level 1 to 5V

3—(\/\/\—1 — 0
0
%}

EXT-FEED BACK APPLICATION CIRCUIT
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DETAILED DIAGRAM OF PACKAGE OUTLINE

eq

eV
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SIeleWI|[Iy Ul uoisuswiq

oGl - o0 %
= = 0'e 1
= Lel i (8]
- |8LL1 - B
SL'LL Okt S8'01 3
L'le g'Le £1e ad
¥E'0 420 ¢c’0 2
SO’ SL0 590 <q
£l o'l 60 1q
90 S0 0 q
- 8'€ = oy
- - 150 A
80'S - - )
XEWN WON Ly _Dn__-_._hm

NW
IS
2

@ ®
NNNOOANNAANNAANNAAT

O

O C

JININIVAVINIVAVINIVAVINIAVANIVANAY
Q) e

Aojly nD

0'E

B4 1-00S-d-9€dIAS

[EUSIEIN pEDT

(B)1uBlopn

apog 93a3r

apoy abeyoed ryl3

dias [lwoos uidge dnseld
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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 always the possibility that trouble may occur with them. Trouble with semiconductors may

lead to personal injury, fire or property damage. Remember to give due consideration to safty when making your
circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of non-
flammable material or (iii) prevention against any malfinction or mishap.

Notes regarding these materials

®These materials 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, belonging to Mitsubishi Electric Corporation or a third party.

®Mitsubishi Electric Corporation assumes no responsibility for any damage, or inffingement of any third-party's
rights, originating in the use of any product data, diagrams, charts, programs, algorithms, 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 ofthese 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
eITorS.

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

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

®Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that
is used under circumstances in which human lift is potentially at stake. Please 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, nuclear, or undersea repeater use.

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

®If these products or technologies are subject to the Japanese export control restrictions, they must be exported
under a license 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.

@®Please 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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