MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION .

The M51387P is a semiconductor integrated circuit that
has a built-in 3-channel amplifier with 50MHz band, which
is the 3rd version of Video AMP Series (M51392P/M51399P)
with a broad band that is given a favorable reception in
TV markets.

Every channel is provided with a broad-band amplifier, main/
sub contrtast control, main/sub luminance (brightness)
control, peaking, blanking, and peak limiter functions.
Accordingly, this IC is constructed so as to be most suitable
for a high-resolution color display monitor.

FEATURES

eThe employment of a new bi-polar wafer process makes

. it possible to reduce power dissipation, and 3 channels
can be incorporated in this amplifier. (Vee=12V, lcc =77mA)

e Input : 1Vee (Typical)
Output : 6Vee (Maximum)
Frequency band : 50MHz

@ Main and sub contrast and tuminance controls are provided:
the main control can change contrast and luminance at
the same time for 3 channels, and the sub control can
change them independently for each channel.

® The feedback circuit built in the IC can produce a stable
DC level at the IC output pins.
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ABSOLUTE MAXIMUM RATING
Symbol Parameter Rating Unit
Vce Supply voltage 14.0 Y,
Pd Power dissipation 1670 mw
Topr Operating temperature - 20~65 c
Tstg Storage temperature - 40~125 T
ELECTRICAL CHARACTERISTICS (Ta=25%C, unless otherwise noted).
Test conditions Limits
Symbol Parametr ngt Input External Supply Voltage(V) Pulse Unit
poit [SK3 | SW7 ISW11 valvialvie Sw(sw Vap SWI5|SWiT7 Note| Min. | T M
R-chlG-chB-ch v19{v20]" " |clam|BLK | YR Max
lec Gircuit current A | 21212 |80f100/30(30] - 120/ sor|'| 8o 77| ea| ma
v . TP21 b|b|b ) a | a {Note
omax | Output dynamic range TP25861 5G11sG1 8.01100]3.0|3.0wwwl120] ~ | ~ |7, 6.1 7.1 8.1 | Vp-r
TP29
, . TP21 .
Vimex | Maximum input irpogl B ) b 1B 1gla7(30[30Medizol 2 | 2 (%) 15| 22| 29 |ve-p
voltage P29 SG1|SG1SG1 - 13
TP21
Gv Maximum  gain P25 2 L8118 |80f10030(30| vr 120 2 | 2 |*y¢| 140 | 150 | 160 | dB
TP29 )
A Gy Relative maximum gain Calculate the ratio. woto 4| 0.93 1.0 | 107 | -
Contrast control TP21
Veri | characteristics P25 8 S so1(80(6.7(30]30|vrli20 2 | 2 " 80| 90| 100 | o8
(standard) TP29
Relative contrast control . Note '
A VeRi charscteristics (standard) Calculate the ratio. 5 0.8 1.0 1.1 -
Contrast _cc?ntrol TP21 blblb o | 2 |Note A ]
Vcrz2 characteristics TP25 SG1sG1IsG1 8.0{3.0\30{30{vri20 = | T [ 0 30 60 |mVve-p
(minimum) TP29
Relative contrast contro) . Note
A Vcr2 characteristics (minimum) Calcuiate the ratio. § 0.8 1.0 1.2 -
v Sub contrast control [TP21 blblob a | a |Kote .
SCRI characteristics P25l kg 1lsgt40[100 30 30jvryn2g T | T |7 5.5 15 85| dB
(standard) TP29
AVscRi | comer characeerseis Calculate the ratio. Wote) 09| 10 11| -
(standard) 7
Sub contrast control [TP21 blblb a | a |Note
Vscrz characteristics TP25 sG1isG1lsa1 0.0)10013.0|30|vr120 Z | Z |7 0 30 80 |mVp-P
(minimum) TP29 ]
A Vscra | comtror charactarists Caloulate the ratio. Mte| gt 10| 12| -
{minimum) 8
e et P21 g 2| a |Mote
Vers ovonioed 1or sath contrsst [1P2ls21keg1lea1[40(6.7|30(30| vriizo 2 | 2 | o| 15| 30| a8
and sub contrast) TP2S :
Relative contrast,/sub contrast
AVors | s o Calculate the ratio. Vel 09| 10| 13| -
sub contrast}
MITSUBISHI
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MITSUBISHI ICs (TV)
M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ELECTRICAL CHARACTERISTICS (cont.)

‘Test conditions

- : Limits
Test Input External Supply Voltage(Y) Pluse ,
. Symbol Parametr o Unit
: poit | SW3 | SHT SH11 SWiSW SWI5|SW17 )
R-chi6-chB~ch V4 {V14{V16 v19lv20 V30 dlaw|BLK Note| Min. | Typ. | Max.
Brightness control TP21 alala . R P . _
Vet | cheracteristics TP25 ° | Z | Z [8.0[10.0]13.5|3.0| - [120 sG6| — o 30 35 40| Voc
(maximum) TP29 .
A Va1 ::;::;::,?;;f::m:.ﬁ;m' Calculate the ratio. N;’Ee - 150 0] 150] mv
Brightness control TP21 alala blalw
VB2 characteristics TP25| | | Z [8.0[100/3.0{3.0] - [120 SG6| — ”ts 1.9 2.4 29( Vbe
' (minimum) TP29
A Ve2 m::é:::;ﬁ::?;?:.:;n,sm Calculate the ratio. : ":’f" - 150 0 1501 mV
Vss Sub brightness ggé 213} 8i301100030{35| - 1202 2 {™*1 13| 18] 23] vec
control characteristics -=1-1" il el e 1G] — | : . :
TP29
F Froqency nrsctorstis | ;ﬁgé b 12 1.2 leolioolzo|s0]vrfizd 2 | 2 e 0 25‘ 50| dB
< (+= 25 Wiz, maximum) 5G3IsGalsay SV VYRR [SOIVT e | ) s . -
TP29PCY -
Rolative T i v ’
AFci | owractsristios | Calculate the ratio. Mto | _ 4 0 1] dB

(f= 25 MHz, maximum)

Frequency characteristics|TP21 blblb

Fer' I TP25 80[100{30[30(Vr {120 2 | 2 |™°| 10| 35| 60| dB
1 (f= 50 MHz, maximum) TPZQSGSSGSSG3 . N
, Relative frat_:uency ’ ) . Note g
A Fo characteristics | Calculate the ratio. ) 13 -1 0 1 dB

(f= 50 Mz, maximum)

Frequency characteristics|TP21
Fez ] TP25! blblb

: 80(6.7[3.0|30]vrfi2g 2 | 2 |t ol 25/ 50| d8
(f 25 Wz, standard)  [TP2QISCOPOISC3 '

Frequency characteristics]TP21
Fez " TP25

o 80(6.7(30{30[vrizol 2 | @ || 10| 35 60| dB
(f= 50 MHz, standard) TP2O

Frequency characteristics|TP21
{ Fea i P25|. 2 |2 |2

o3 80[30(30|30|vr|120 2 | 2 |**|-200|-150|-100| dB
(f= 25 MRz, minimum) TP29

) Frequency characteristicsTP21| | \ | o o | 2 |t
Fos I - P25l 2 L2 1018030]30/30| Vi 120 2 | 2 |%® |- 150|100 ~50| dB
(f= 50 WMz, mininwm)  |TP2Q
cri | Grosstak ! Tooalsad 2 | 2 [8of1o0j30(30|vrfizof 2 | 2 ™ol — | _4g) —43| o
T | Toosisad - | 2 [80fio0jz0|ao|vrizg @ | 2 Ml | _25 -20| B
cr2 | Gosstak b oAl 2 kg 2 |80[100/30[30| vrfi2ef 2 | 2 [ - | 48| -43| B
crz | Crossak Tooo| ko 2 [80[10030)30| vifizo| 2 | @ |Mel | _25| -20|
|cra | Crosstakll el 2 | 2 lsaq80[10030 so(vrlizg 2 | 2 [mel | _us| -a43] a
oty | s ool 2 | 2 lsaql80f10030]30] vrliag 2 | 2 {*e ) — | _25 -20| B

* MITSUBISHI |
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ELECTRICAL CHARACTERISTICS (cont)

‘ Test conditions Limits
Test Input External Supply Voltage(V) Pluse .
Symbol Parametr : g Unit
poit | SH3 | SW7 [SW11 SW([sSwW SWis|sw7| . .
R-chlg-chiB-ch V4 |V14(V16 vialvao V30 clap|BLK Note | Min. | Typ. | Max.
P21 bib|b . a a | Mote
Tr Pulse characteristies | _:_;étg) SGalsGEIsGs 8001100]3.0|30|vr1200 ~ | 7 17 - 5.0 10 | nsec
P2 bbb a|a |
Tt Pulse characteristics Il $E§g 5GBISGsisGs 8.010030(3.0|Vr 1?.0 I ,se - 70 12 | nsec
Clamp pulse threshold P21l e | a b | a {bts '
Vist i TP25| 2 | 2| 2 180[100130|30| - 120g54| 2 |’ 06| 11| 18 | Vo
vorage TP29
Vi Blanking pulse Tros @ | 2 | 2 laoliooao|so0] - [1202 |8 |™=| os| 11| 16 | voo
Tth threshold voltage pael ~ || T : i el e ~18GB|SGT| 1 ’ ’ ’
Clamp pulse minimum TP21 ala|a b | a |nte
Wis e TP25| 2 | 2 | 2 1800100130130 - 12056| 2 "% | - 07 | 15 | usec
w TP29 ‘
Blanking pulse delay P21 alala b | b |Nte
Tar time | TP25 ~ [ ° | © |8.0[100[3.0{3.0| - |120 scslsa7| - 0.3 06 | usec
: TP29
Blanking pulse delay P21 alala b | b [nNote
Tar . TP25 8.0{100/3.0{3.0| - {120 - 50 100 | nsec
time I eoal T | | T SG6(SG7| 2
P21 ala|a b | b |#t
VaLk Blanking output level (TP25! ~ | © | 7 18.0|100!3.0|3.0| — 120 SG61SGT ue - 0.01 02 | Voc
TP29
TP20 alala b | a |t
Vao' Hold voltage TP24) T~ { ° | © {80[100{3.0{3.0{ — {120 sGs| - 258 37| 4.2 47 | Voc
TP28
White pesk dlip level /20| b | b | b S P
WP1 TP25) 8.0100/3.0{3.0(vT|8.0 29 34 39 Voc
| IPZBSG1 ISG1/SG1 e e
White pesk clip level [IL21 b | b | b a | a|me :
WP2 P TP25 118.0{10.0[3.0(3.0| v1 |6.0 1.0 1.5 2.0 Voe
H ISG15G1|SG) -~ - ®
TP29
Clamp level TP21 alala bl a |t
\ temperature TP25( © | Z | © |80]100|35] - | - 120 sGs| — 2 | 10 0| 10 [mv/C
coefficient TP29

§_ MsuBish
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MITSUBISHI ICs (TV)
M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ELECTRICAL CHARACTERISTICS TEST METHOD
The switch (SW) numbers for the signal input pin and pulse
input pin have already been given in the "Electrical
Characteristics” paragraph above; therefore, only the switch
numbers for the external power supply will be given in
the following notes.

V4, V8, V12 or V19, V23, V27 or V20, V24, V28 are normally
set at the same value, which are all represented by V4,
V19 and V20 in “Electrical Characteristics.”

V19, V23 and V27 voltage is set by changing the 10 k
variable resistor when each pin is open.

For example, 3V is set: refer to the following.

e VCC

10k @

Sk Q

5k Q

Hereafter, set V19, V23 and V27 voltage under the same
conditions.

Note1: Circult current icc

1. SW19, SW23 and SW27 are all fixed on side "a.”
V19, V23 and V27 are set at 3.0V, and SW20, SW24
and SW28 are all fixed on side “b.”

2. The other conditions are as shown in “Electrical
Characteristics.” When SW2 is fixed on side “a,”
lcc is measured, using ampere meter (ammeter)
A.

Note2: Output dynamic range Vomax

1. SW19, SW23 and SW27 are all fixed on side “b,"”
and SW20, SW24 and SW28 are all fixed on side
g

2. V20 is set up in the following order:

a) SG1 is input to pin @ (pins @, @). Voitage V20
is gradually increased, and when the upper side
of the TP21 (TP25 and TP29) output waveform
becomes distorted, V20 is read, which is taken
as Vs (V1e1, VB, )

In contrast to the above, when voltage V20 is
gradually reduced, and the bottom side of TP21
{TP25, TP29) output waveform becomes distorted,
V20 is read, which.is taken as Virz (V1e2, VTB2).

182}

0.0

TP21 output waveform
(This is also- the same with TP25 and TP29).

b) Accordingly, V1 {Vtr, Vrc, Vrs) is found by the
following:

VTr1{VTe1, Ve1)+VRT2(V162, V182)
3 i

This equation should be used properly. depending
on the output pin.

When TP29 is measured, VTr should be used, and
when TP25 and TP21 are measured, Ve and Vre
should be used respectively.

3. After Vir (V16, VB} is set, gradually increase the
amplitude of SG1, and measure the amplitude of
the output waveform when the output waveform
of TP29 (TP25, TP21) starts distortion.

V(e Vie)=

Note3: Maximum input voltage Vimax
From the condition in NOTE 2 above, change V14
to6.7Vas givenin “Electrical Characteristics, " gradually
increase the amplitude of the input signal from 500
mVr-p, and read the input signal amplitude when the
output signal starts to be distorted.

Noted: Maximum gain Gv

1. Fix SW19, SW23, SW27 and SW20, SW24, SW28
on sides “b" and "a,” and also set the conditions
as shown in “Electrical Conditions."

2. Input SG1 to pin @ (pin @, pin @) and read the
amplitude of TP29 (TP25/TP21) output at this time:
it should be taken as Vor1 {Vog1, Voai).

3. The maximum gain Gv is determined by:

Vor1 (Vog1,Vos1) {Vpo]

Gv=20 log
' 0.5 Vel
4. The relative maximum gain AGv is calculated as
fallows:

AGv=Vori/Noa1, Vogi/Nosr; Vosi/Vort

2-910




MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note5:

Note6:

Note7:

Note8:

Contrast control characteristics (standard)
Vert

. The conditions are the same as in NOTE 4-1 above

except that V14 (CONTRAST) is set at 6.7V.

. Read the amplitude of TP29 (TP25/TP21) output

at this time: it should be taken as Vora(Vosa/Vos2).

. The contrast control characteristics Vcri and relative

contrast control characteristics AVcr1 are calculated
as follows:
Vort (Vos1,Vos1) Vel

0.5 Veel
AVeri=Vor2/Noa2, Voaz/Mosz, Vosz/Vor2

Veri=20 log

Contrast control characteristics (minimum)
Vcr2

1. The conditions are the same as in NOTE 4-1 above

except that V14 (CONTRAST) is set at 3.0V.

. Read the amplitude of TP29 (TP25/TP21) output

at this time: the three readings are referred to
generally as Vcrz, and respectively as Vors {Voas/
Vogs}.

. The relative contrast control characteristics AVcrz

is: AVcrz=Vor3/Voe3, Voea/Voss, VoB3/Vors

Sub contrast control characteristics
(standard) Vscmi

. The conditions are the same as in NOTE 4-1 except

that V4 (SUB CONTRAST) is set at 4.0V.

. Read the amplitude of TP29 (TP25/TP21) at this

time: it should be taken as Vors(Voca/Vosa).

- The sub contrast control characteristics Vscri and

relative sub contrast control characteristics AVschi
are found by:
Vora (Vocs, Voea) [Vl

0.5 Ve

AVscri=Vors/Voas, Voce/Voss, VosafVora

Vscri=20 log

Sub contrast control characteristics
(minimum) Vscnz2

. The conditions are the same as in NOTE 4-1 above

except that V4 (SUB CONTRAST) is set at 0.0V.

. Read the amplitude of TP29 (TP25/TP21} output

at this time: the three readings are referred to
generally as Vscrz, and respectively as Vors (Voes/
Voas).

. The relative sub contrast control characteristics

AVcR2 is:
AVscra=Vors/Moes, Vocs/Voes, VoBs/VoRs

Note9:

Note10:

Note11:

Note12:

Contrast/sub contrast control characteristics
(standard) Vcra

. The conditions are the same as in NOTE 4-1 above

except that Vtds (CONTRAST) and V4 (SUB
CONTRAST) are set at 6.7V and 4.0V respectively.

. Read the amplitude of TP29 (TP25/TP21) output

at this time: it should be taken as Vors(Voces/NVoas).

. The gain and relative gain when the contrast and

sub contrast are standard are determined by:
Vore (Voge, Vogs} [Veo]

05 Vool
AVcra=Vors/Vocs, Vose/VoBs, Voss/\ore

Vers=20 log

Brightness control characteristics (maximum)
V1

. Fix SW19, SW23, SW27 and SW20, SW24, SW28

on sides “a" and “b" respectively, and set the
conditions as given in “Electrical Characteristics.”

. Measure the output of TP29 (TP25/TP21) at this

time with a voltmeter: it should be taken as Vors
(Voas/Voss). This value is Ve,

. Also calculate the difference between each channel

from Vors, Voes and Voss.
The relative brightness control characteristics AVe1
is found by:
AVe1=Vors-Voes (mV)
=Voes—VoBs
=Voss—VoRs

Brightness control characteristics (minimum)
Vez

. Fix SW19, SW23, SW27 and SW20, SW24, SW28

on sides “a” and “b" respectivaly, and set the
conditions as given in "Electrical Characteristics.”

. Measure the output of TP29 (TP25/TP21} at this

time using a voltemeter: it should be taken as
Vors' (Voes/Voss). This value is Va2

. Also caleulate the difference between each channel

from Vors, Vogs and Voes.
The relative brightness control characteristics AVe2
is:
AVe2=Vors—Voes (MV)
=Voes-VoBs'
=Voes-Vors

Sub brightness control characteristics Vss

The conditions are the same as given in NOTE 10
above except that SUB Brt (V19, V23, V27) is set

2- 911

at 3.6V or 2.5V. However, NOTE 10-3 is not included
in" the conditions.
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MITSUBISHI ICs (TV)
‘M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note13:Frequency characteristics | Feci, For

1. Fix SW19, SW23, SW27 and SW20, SW24, SW28
on sides. “b” and “a" respectively, and set the
conditions as shown in “Electrical Characteristics.”

2. Input SG2 to pin @ fpins @, @) and measure
the input pin at 100 kHz with a spectrum analyzer:
it should be taken as fi. )

3. Measure each output at 100kHz, 25MHz and 50MHz
in frequency: the measurements should be taken
as f2, fa and fsa respectively.

Next, find the frequency characteristics at each

point.

frri=fz—f1{dB) ..ooveeee Gain at 100kHz
frr=fa—f{dB) oo Gain at 25MHz
frr=fa-fildB) ..o Gain at 50MHz

* The above values are available for 3 channels.
4. The frequency characteristics Fci, Fc1' are deter-
mined by:
Fei=fw—fim or fo—fia or f'e—fm (dB)
For'=f"m—fm or fefe or fer-fe {dB)
5. The relative frequency characteristics AFci, AFc
are found by calculating the difference between
Fc1 and Fen for each channel.

Note14: Frequency characteristics l| Fc2, Fc2
The conditions are the same as in NOTE 13 above
except that CONTRAST (V14) is reduced to 6.7V.
However, NOTE 13-5 is excluded from the conditions.

Note15: Frequency characteristics lil Fes, Fca
The ratio of output-to input when CONTRAST (V14)
is reduced to 3.0V is measured; that is, the conditions
correspond to f'm and f"w in NOTE 13-3 above.

Note16: Crosstalk 1 CT1 ‘
1. Fix SW19, SW23, SW27, and SW20, SW24, SW28
on sides “b"” and "a” respectively, and set the

conditions as given in "Electrical Characteristics.”

2. Input SG3 {or SG4} to pin @ (R-ch}onty and measure
the amplitude of output waveforms on TP29, TP25
and TP21 at that time: these measurements should

~ be taken as Vor, Vos and Vos.

3. The crosstalk CT1 is determined by:

Voe or Vos [Vppl

CT1=20 log Vor Vsl

Note17:Crosstalk Il CT2
1. Change the input pin from pin @{(R-ch) to pin @
{G<h), and read the output in the same manner
as in NOTE 16 above.

2. The. crosstalk CT2 is determined by:

Vor or Vos [Vppl

~CT2=20 log — Vos Nl (dB)

Note18:Crosstalk il CT3
1. Change the input pin from pin @(R-ch) to pin @(B-
ch), and read the output in the same manner as
in NOTE 16 above.
2. The crosstalk CT3 is determined by:
Vor or Voe [Vpyl

- {dB)
Vo [Vl

CT3=20 log
Note19:Pulse characteristics 1, W Tr, Tf
1. Fix SW19, SW23, SW27 and SW20, SW24, Sw28
on sides “b" and “a" respéctively, and set the
conditions as given in “Electrical Characteristics.”
2. Measure the rise time Tri and fall time T2 between
10.and 90% of the input pulse with an active probe.
3. Next, measure the rise time Tez and fall time Te
between 10 and 90% of the output pulse with
an active probe.
4. The pulse characteristics Tr, Tf are found by:
Trinsec)=ViT2P—{TnF
Tfinsec)=V{T2P—(Tn}?

[ —
Te ¢ TE O

h
]
'
(
Il
1
]
Il
Il
'
)
4
d
1
1
]
i
1
1

h
'
(
v
.
'
'

Note20:CIarrip pulse threshold voltage Visin
1. Fix SW19, SW25, SW27 and SW20, SW23, SW28
on sides “a” and “b" respectively, and set the
conditions as given in “Electrical Characteristics.”
2. While monitoring the output {approx. 2.0Vbc) at this
time, lower the SG6 level gradually and measure
the SG3 level when the output reaches OV.

Note21:Blanking pulse threshold voltage Vinn
In addition to the conditions in NOTE 19 above, the
output waveform is as shown below if SG7 is input.
Lower the SG7 level gradually now and measure the
SG7 level when the BLK portion disappears.

""" —— - 20voe
--------------------------- ov
1 BLK !
1 portion

MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note22:Clamp puigse minimum width Wis
While monitoring the output under the conditions given
in NOTE 19 above, decrease the SG6 pulse width
gradually. . )
Also measure the SG6 pulse width when the output
becomes 0V.

Note23:Blanking pulse delay time I, Il, Tar, Tar
For the relationship between the output waveform
and SG7 under the conditions given in NOTE 20, Tar
and Tar, refer to the following.

-------------------------- 2.0v
SG7
| ov
— ; 2.0V
Output Tof ,5 . Tar
waveform ! '
' T C ov

Note24:Blanking oufput level Veik
Measure DC value at the BLK part under the conditions
given in NOTE 23 above.

2,0v

Note25:Hold voltage Vao
1. Fix SW19, SW23, SW27 and SW20, SW24, SwW28
on sides “a” and “b” respectively, and set the
conditions given in "Electrical Characteristics.”

2. Read TP20, TP24 and TP28 with a voltmeter.

Note26: White peak clip level I, I, WP1, 2
1. Fix SW19, SW23, SW27 and SW20, SW24, SW28
on sides “b" and “a" respectively, and set the
conditions given in "Electrical Characteristics.”
2. Read the DC value at the upper part of the output
waveform at this time.

8.0
V) —— o p———geemcmemgome-
Measure
this
voltage

0.0

Qutput waveform

Note27:Clamp level temperature coefficient V

1. For the test circuit, use “2.” {Connect pins @,
'@, @ with Vee through 82K.)

2. Fix SW19, SW23, SW27 and SW20, SW24, SW28
on sides “a” and "b" respectively, and set the
conditions given in “Electrical Characteristics.”

3. Measure the clamping level at each temperature
according to the procedure specified in NOTE 11

above.

baud8eb

MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO-AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

INPUT SIGNAL

3G No. Signals
Sine wave with amplitude 0.5Vp-p (f =100kHz,
amplitude partially variable*)

s61

$G2 Sine wave with emplitude0. VP2 (£=100 kHz, to 50 MHI)

S5G3 Sine wave with amplitude 0.5Ve-p (f= 10 MHz)
SG4 Sine wave with amplitude 0.5Ve-p (f =50 MHz)
Square wave with amplitude 0.5Ve-p (f = 1MHz,
duty =50 %)

Pulse with amplitude 2.0Vp-P, and pulse width 3.0
synchronous with the pedestal part of standard video
stepped wave

SGB

] ; ; i Taove-r
ov 1 - | D:
[ 30 us L 30us
Pulse with amplitude 2,0 Vp-p and pulse width 6.0
synchronous with the bianking part of standard video
stepped wave e
SG7 i o laove-p |
ov . . )
St H ! B
BOus ! Bous |
Standard ] P 5 P
video ! H T : -
stepped + :
wave
* Refer to the NOTE. )
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

TEST CIRCUIT 1
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Units Resistance: Q
Capacitance: F
TEST CIRCUIT 2
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Units Resistance: Q

Capacitance: F
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MITSUBISHI ICs (TV) |
- M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

TYPICAL CHARACTERISTICS

POWER DISSIPATION Pg (W)

THERMAL DERATING (MAXIMUM RATING)
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AMBIENT TEMPERATURE Ta (C)
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MITSUBISHI ICs (TV)
M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

APPLICATION EXAMPLE

CRT
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MITSUBISHI ICs (TV)
M51387P

:3-CHANNEL VIDEO ‘AMPLIFIER F‘OR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN
Pin No. Name Voltage and wave information . Peripheral circuit of pins
) NC _— o —_—
Vcee pin for Rch
©) Vee (Reh) -
12V
Vee
20.6k
2.1k
R signal input pin
® RIN _ '
3.8v
3k
3k
GND -
0.4mA
@ R SUB R-ch sub contrast control pin
CONTRAST a0V
4k
R-ch peaking pin : 910
® R PEAKING
Variable
3.6mA 3.6mA
: : Vee pin for Geh
® Vee (Geh) —
12V
Vee
} : G signal input pin
@ GIN
3.8V
GND
| - MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont)

Pin No. Name Voltage and wave information Peripheral circuit of pins
1k
G SUB G-ch sub contrast control pin L
CONTRAST Y 18k &
0.5mA
4k
G-ch peaking pin 910
® G PEAKING ©
Variable ) )
), ",
3.6mA 3.6mA
Ve pin for Beh
Ve {Beh) -
12v
Vee
B signal input pin
Q)] BIN
3.8V
GND
1k
@ B SUB B-ch sub contrast control pin
CONTRAST 40V 18k
0.5mA
4k
B-ch peaking pin 910
® B PEAKING
Variable
3.6mA 3.6mA

& MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont.)
Pin No. Name Voltage and wave information Peripheral circuit of pins
T:F Vee
1k
Main contrast control pin
@ CONTRAST
6.7V
GND
3k
. CLAMP . . .
® PULSE Clampl.ng pulse input pin 7k
GND
3k
() BRT Main brightness control pin &
3k
@ BLK PULSE BlankinQ pulse input pin 7%
GND
GND (Bch} GND pin for Beh S
B-ch sub brightness control
BSUBBRT | P"
Variable
—b— GND
TmA
MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont.)

Pin No. Name Voltage and wave information Peripheral circuit of pins
1k 1k
910
B-ch hold pin
@ B HOLD
. Variable O
20
3.6mA 3.6mA
Vee
30
B-ch output pin 500
@ 8 OUT
: Variahle
1.9mA
GND pin for Geh
@ GND (Geh) _—
GND
3k 10k i
G-ch sub brightness control

k) GsussrRT | P 8

Variable

GND
1mA
G-ch hold pin

& G HOLD

Variable

3.6mA 3.6mA
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3-CHANNEL VIDEO

MITSUBISHI ICs (TV)

M51387P |

AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont.)

Pin No. Name Voltage and wave informatiori Peripheral circuit of pins
Vee
30
G-ch output pin 500
& G ouT
Variable
1.9mA
GND pin for Rch
@ GND (Rch) —_
GND
3k 10k
R-ch sub brightness control
@ ASUBBRT | P
' Variable
— GND
1mA
R-ch hold pin
@ R HOLD
Variable
3.6mA 3.6mA
Vee
30
R-ch output pin 500
@ ROUT .
- Variable
()
.
@9
1.9mA
MITSUBISHI
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2- oz M 249326 0020039 493 EE




MITSUBISHI ICs (TV)
M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY‘

DESCRIPTION OF PIN (cont.)

>
§1o.ek 10.6k 210.6k

Pin No. Name Voltage and wave information Peripheral circuit of pins
Vce
@ WHITE White peak clip pin
PEAK ’

2l sy
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MITSUBISHI ICs (TV)
M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

PRECAUTIONS FOR APPLICATION

1.

Since this IC has very high frequency characteristics
{peak at approximately f=60MHz) and oscillation
readily occurs, do not attach any unnecessary
capacitance to the peaking terminals (pins ®, @,
®).

It is also effective to insert a series resistor to
the output or peaking terminal. Further, note
crosstalk as well.

. The standard input for IC ‘input (pins @, @, @)

is 1Vep.

. When SUB CONTRAST is not used, connect each

terminal (pins @, ®, @) to Ve through R=19kQ,

and use it in SUB CONTRAST FULL GAIN conditions.”
. Adjust the voltage with SUB. BRIGHT so that the

BRIGHT CONTROL {pin ®) voltage is used at 3V
or more. {Due to the dynamic range of the pedestal-
clamped circuit) ' E

. Note that the DC reproduction rate varies due to

external impedance from: the SUB BRIGHT -pin.
As an example for a method of not changing the
DC reproduction rate, refer to the figure below.

! Level shift
at output part .

[+
5
2
8
3.
2

Differential at
Bright part

SUB BRIGHT pin

R_ffOlZ =DC reproduction rate

When SUB. BRIGHT is not used, if each terminal
{pins @, @, @) is connected to Vec through approx.
82kQ, dispersion is reduced, and a proper operating
voltage is produced. {DC reproduction rate: approx.
89%)

Inthis case, the three terminals cannotbe connected
in common.

6. If no adjustment is made with SUB CONTRAST

and SUB BRIGHT, carry out unit design which
accounts for IC dispersion.

. Note that the clamping level varies due to the

positional relation between the clamping pulse and
blanking pulse.

Todetermine the specified value, the clamping pulse
and blanking pulse should be independent with no
intersection.  (Refer to the input signal.)

vee Il - Yoo % VCC% /
. + :
(@ b ©

SUB BRIGHT pin

Differential at
Bright part

8. Power dissipation is lcc+Vee=77(mA}+12{(\)=

924(mW). The power dissipated by load resistance,

"if the output DC voltage is set at 2.4V, is:

2.4(V)

043k =2.4Vx3=49(mW)

Accordin'gly, 884(mWi) is the power dissipated inside
the IC. In order to reduce power dissipation, make
load resistance greater than 430Q.

. Caution in Temperature Characteristics

Note that the temperature characteristics chahge
due to the setting volitage at the output tip level
shift part and’ SUB BRIGHT part.

The SUB BRIGHT connection method is as follows,
for example:

(dh

The data described in the delivery specifications:
is obtained as per (c) above.
However, the method (d} above is rather hard to
use due to the relation of DC dynamic range in
the SUB BRIGHT circuit section; therefore, check
the operation in applications.

vee (12v)

(External resitor) Rt

| :lLeveI shift at output part

R2 \ hﬁ___o
Vi Output

If Fig. {c) is taken, for example, the above circuit
is obtained, and Vi is determined by:
Vi=Vee-Ril-Ral.

Thus, itis found that the temperature characteristics
depend on “~R2.” )

in Fig. (d). Vi'=Ril'+Rz2l" as follows:

2-924
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Rz 1
. —A vi'
R1 ) v

It follows that the temperature characteristics

depend on "R2.”

As another example, when Vi and SUB BRIGHT

voltage is set to an equal value (for example, 3.0V),

the current | does not flow, and R2 temperature

characteristics can be ignored.

In this case, the temperature characteristics depend
on only Vbe of Tr at the output end.
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