MITSUBISHI ICs (TV)

M51387P

DESCRIPTION .
The Mb1387P is a semiconductor integrated circuit that
has a built-in 3-channel amplifier with 50MHz band, which

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

PIN CONFIGURATION (TOP VIEW)

is the 3rd version of Video AMP Series (M51392P/M51399P) NC WHITE PEAK
) - o VCC (R) R OUT
with a broad band that is given a favorable reception in R IN R HOLD

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
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for a high-resolution color display monitor. B IN B HOLD
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B PEAKING GND (B}
FEATURES . CONTRAST BLANKING PULSE
eThe employment of a new bi-polar wafer process makes BRIGHTNESS

. it possible to reduce power dissipation, and 3 channels
can be incorporated in this ampilifier. (Vec=12V, Icc =77mA)

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

® Main and sub contrast and lumninarice 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.

CLAMP PULSE

. Qutline 30P4

NC: No Connection

APPLICATION
" CRT display

RECOMMENDED OPERATING CONDITION

® The feedback circuit built in the IC can produce a stable Supply voltage range..........oocoeveeceeieeeeen, 11.0~12.5V
DC level at the IC output pins. Rated supply voltage ...........ccocoeeeveeicieeeen 12.0V
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ABSOLUTE MAXIMUM RATING
Symbol Parameter Rating Unit
Vee Supply voltage 14.0 \'s
Pd Power dissipation 1670 mwW
Topr Operating temperature - 20~65 C
Tstg Storage temperature - 40~125 T
ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise noted).
Test conditions Limits
. Test Input External Supply Voltage(V) Pulse .
Symbol Parametr : Unit
poit | SW3 | SWT |SW11 SwW(sw SWI5|SWi7 .
R-chiG-chiB-ch V4iV14{V16 vialv2o V30 clam| BLK Note| Min. | Typ. | Max.
lec Circuit current A 2]2]2 [s0f0030]30] - [120/26lsar|"S| €O | TT| 94| ma
v . TP21 b|b|b ) a | a |Note
omax | Output dynamic range{TP25 GG 1sG1 8.0/100/3.0{30mwms120 ~ | T 7, 6.1 71 81 | Vp-r
TP29
. . TP21 .
. Maximum input bibl|b : a | a |Note
Vimax voltage '_IF_ESS 5611561561 8.0|67:3.0|30 w1200 © | T 7, 15 22 29 | Vp-p
G . . TP21 b|b|b a | a |Note
v Maximum gain TP25 SG11SG1/5G1 8.010013.0{30( vy 1201 Z | © |7, 140 | 150 | 16.0 dB
TP29 ’
A Gy Relative maximum gain Calculate the ratio. wote 4| 0.93 1.0 | 107 | -
Contrast control TP21 blelb a |l a lNot
VR characteristics TP251 2 lsg1lsg1|80|6.7|30(30| vrizg 2 | Z °| 80| 90| 100 dB
(standard) TP29
Relative contrast control . Note
A Veri characteristics (standard) Calculate the ratio. 5 09 10 1.1 -
Contrast control TP21 blblob a | a |hote ]
Verz characteristics TP25l0~1lsG1IsG1( B 30{3.0|30}vrn20 ~ § _ 06 0] 30 80 |mVe-p
(minimum) TP28
Relative contrast control . Note
A VcR2 characteristics (minimum) Calculate the ratio. § 0.8 1.0 1.2 -
Sub contrast control [TP21 blblb a |l a |kt .
Vscht | characteristics TP25\21leailsei[40[100{30(30 vrit20l 7 | 2 1T9¢] 85| 75| 95| dB
(standard) TP29
AVscht | Gomve charecreriatis Caloulate the ratio. Mte| 09| 10| 1| -
(standard) 7
Sub contrast control |[TP21 blblb a |hot
Vscrz characteristics TP25l6~115G1(sG1 0.0[10.0{3.0{3.01 VT {120 i - oBe 0 30 B0 [mVep-p
(minimum) TP29
A Vscrz EoelnattriZIecshﬁag‘t’grtig?c‘s Calculate the ratio. Nate 0.8 1.0 1.2 -
{minimum) 8
Contrast/fub'contrast contro! | TP21 b b b
Vors | Sheteistios et (TP2Slcokailon|40(67[30(30|vr 20l 2 | 2 |"®1 0| 15| 30| «B
and sub contrast) TP29 ’
Relative contrast/sub contrast
AVCRS | o oo et and Calculate the ratio. el 09| 10| 11| -
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
Test Input External Supply Voltage (V) Pluse

Limits

. Symbol Parametr " Unit
: poit | SW3 | SWT JSK11 SwWisw SWI5|SW17 .
2-chlg-chfB-ch V41V14{V16 v19lv2o V30 dlam|BLK Note| Min. | Typ. | Max.
Brightness control TP21t| alala . b | a _
Ver | characteristics P25 ~ [ Z | Z |8.0[100135]30| - {120 sG6| - o 30 35 40| Voc
(maximum) TP29 .
A Ve z:;::;::r:ﬁ:'z;::.m;m' . Calculate the ratio. N‘:;e - 150 0 180 mv
Brightness control TP21 alala bl alie ’
VB2 characteristics TP25( © | 71 © [8.0]100|3.0[3.0]| - [120 seel - o 19 24 29| Voc
) (minimum) TP29 .
AvVey | Gorite brishitess control Calculate the ratio. e~ 150 0| 150! mv
. TP21
Sub brightness - ala|a = _ b | a |tte
VsB control characteristics I_Egg —_ 12| 2 [80[100/3.0{35 120 sGel — | 1.3 1.8 23| Voo
F Fragor swrscristcs 1 (1050 b | b | b 80[100/30(3.0| vr [120] 2 | 2 |®e o 28| so| a8
c1 (1= 25 Wz, waxinm) TPZQSG SGaisG3l & 013013 T2 | Z |35 .5 .
Relative T i ] :
AFar cha‘r!acgri;:?::" c[v Calculate the ratio. . N:;e -1 0 11 dB

(f= 25 Mz, maximum)

Frequency characteristics|TP21
[ Fer i TP25| L | 2|

8.0[10030/30(vr120, 2 | & |™* 19| 35| 60| dB

(f= 50 MHz, maximum} TP29 SG38G3SE3 -
s Relative frequency : ) . Note g
AFa characteristics | Calculate the ratio. , 13 -1 0 11 dB

(f= 50 Mz, maximum)

Frequency characteristics|TP21 blolb . a 2 |n
Fcz [ TP25)0~alogalsasl80(6.7[30(30  vrizg 2 | & | %% 0| 25| 50| dB
(f= 25 WHz, standard) TP29

Frequency characteristics|TP21 b
Fez' " TP25

80(6.7(30({30(vrf120] 2 | 2 |™*| 10| 35| 80| dB
(f= 50 MHz, standard) TP2O

Frequency characteristics|TP21 bbb : Talalte
1 Fea i TP25io5alsGalsgal 80| 30(30(30|vrji2zg 2 | 2 1 N5° [-200]-150]|-100{ dB
(f= 25 MHz, minimum) TP2%

Frequency characteristics|TP21 b

Fos & o wmn | TE2360 dsodsaq80/30(30(30 vrlizd 2 | 2 ™| _150]-100| -850 B
cTi At Toal2a 2 | 2 [8ofiog30|a0|vrfizg @ | 2 fmel 1 gl 43| o
oI | oy Thatsad 2| 2 [8ofoofao|ao|vrlizg 2 | 2 M| _ | a5 _ 20| g8
cT2 | s Toel 2 k2 2 [8ofi0030|30(vrfizof 2 | 2 Ml _ | _4g| -43| a8
vz [Somt [l ] eolodsaloalwed 7 |+ 5] < | s x|
I oo P28 2 | 2 o eoliogaolao|vrfiz] & [ 2 [Mel | _ag| —4a] a8
Cr3 %{f?gmz) %gg 2@ 384 8010030(30[vri120] 2 | 2 ™! - | -25| -20| B
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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 | SW3 | SW7 |SW11 SW|Sw SWis{swi7| .
R-chiG-chiB-ch V4 [V14lV16 vialv2o V30 clap| BLK Note| Min. | Typ. | Max.
TP21 '
T, Pulse characteristics | [TP25 scbsssgssgs gol100/30(30|vrfizgf 2 | 2 |**| - | 50| 10 | nsec
TP29
P21 b b | b a | a |hoe
Tt Pulse characteristics Il [TP25 SGEISGEISGH! 8010013030 VrN20 ~ 1 T | - 1.0 12 | nsec
TP2Q .
Clamp pulse threshold P2 1 a | b | a {tte ’
Vist P TP25) 8.0(100;3.0{3.0( - 120 - 0.6 1.1 1.6 Vo
voltage -1=1- SG6 2
TP29
. TP21
Blanking pulse aja|a _ b | b |mte
Vi7th threshold voltage TP25| © | ° | © |8.0[10.0{3.0|3.0 12.0 sGslsa7| o 0.6 1.1 1.6 Voe
TP29
Clamp pulse minimum TP21 alal|a b | a |hrote
Wis ) TP25 8.0/10.0[3.013.0| — {120] - 0.7 15 | usec
width - =-1- . SGe| - | 2
TP29 .
T Blanking puise delay [1ooel @ | @ | @ gokodlsolaol - [l 2 | o [®el = | 03| 06 | ses
of time | el had i had ~sGe|sG7| » - e
TP29
Blanking pulse delay TP21 a|lala b { b |nNete
Tar time Il P25 | | ° [8.0100/3.0{3.0| — {120 se6lsa7| = - 50 100 | nsec
TP29
P21 ala|a b | b [n
VaLk Blanking output level TP25| 2 | 2 | 2 180(100130(30} ~ 120le3glaa7| % | = | 001 | 02 | Voo
TP29
TP20 a|la|a bl a|wmw
Vao' Hold voltage TP24) 2 1 2\ 2 180(100130|30| - 120|554| - el 37| 42| 47 | voo
TP28
White peak clip level TP21 b|bl|b a a | Note
wWP1 TP25) 8.0[10.0/3.0{3.0|VT|8.0 29 34 3.9 Voc
| SG11SG1[8G1 - -1 %
TP29
White peak clip level TP21 bib|b a a | Note ;
WP2 : TP25 .18.0110.0{3.0(3.0| v |6.0 1.0 1.5 2.0 Voc
Il SG1ISG1[SGY - | ®
TP29
Clamp level TP21 alalo bl a e
\4 temperature TP25| | C | 7 |801100[35| - | - |120 sGel| - | —1.0 0 1.0 {mv/T
coefficient TP2S

* MITSUBISHI
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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 “Flectrical
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.

o VCC

10k @

5k Q

5k Q

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

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
“a." '

2. V20 is set up in the following order:

a) SG1 is input to pin @ (pins @, @). Voltage 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 Vet (V161, V). )

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 (ViGe, ViB2).

v

5.0

0.0

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

b) Accordingly, V1 {VIr, Vrc, Vre) is found by the
following:

Vrr1{Vre1,Vre1)+Var2(Va2, Viez)
> -

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

When TP29 is measured, Vir should be used, and
when TP25 and TP21 are measured, V16 and Vs
should be used respectively.

3. After Vir (V1e, ViB) 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.

VTr(VT6, V)=

Note3: Maximum input voltage Vimax
From the condition in NOTE 2 above, change V14
to6.7Vasgivenin “Electrical Characteristics, " gradually
increase the amplitude of the input signal from 500
mVee, 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) cutput at this time:
it should be taken as Vori {Vog1, Vogi).

3. The maximum gain Gv is determined by:

Vor1 (Voei1,Vosi) [Vpol '
) 0.5 Vel

4. The relative maximum gain AGv is calculated as
follows:

AGv=Vor1/Voa1, Voci/Vos1; Vosi/Nori

Gv=20 log

2-810




MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note5:

Note6:

Note7:

Note8:

Contrast control characteristics (standard)
Ver1

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

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

. Read the amplitude of TP23 (TP25/TP21) output

at this time: it should be taken as Vor2(Voe2/Vos2).

. The contrast control characteristics Vcr1 and relative

contrast control characteristics AVcr1 are calculated
as follows:
Vor1 (Vag1,Vos1) [Vool

0.5 Vool
AVcri1=Vora/Voe2, Voaz/Vor2, Vosz2/VoR2

Ver=20 log

Contrast control characteristics (minimum)
Vcerz

. 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 {Voes/
Vogs}.

. The relative contrast control characteristics AVcr2

is: AVcrz=Vora/Voes, Voaes/Voes, Voes/Vors

Sub contrast control characteristics
(standard) Vscri

. 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 Von4(Vos4Noa4).

- The sub contrast control characteristics Vscri and

relative sub contrast control characteristics AVscri
are found by:
Vora (Vogs, Vos4) [Vppl

0.5 Vel
AVscri=Vora/Voas, Voee/Vos, VoB4a/VoRra

Vscri=20 log

Sub contrast control characteristics
{minimum) Vscr2

. 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 (Voas/
Voss).

. The relative sub contrast control characteristics

AVcR2 is:
AVscra=Vors/Vocs, Vocs/Voss, Vors/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 V14s (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{Voce/Voss).

. The gain and relative gain when the contrast and

sub contrast are standard are determined by:
Vors (Voas, Voss) [Vp-p)

0.5 {Vepl
AVcrs=Vore/Nocs, Voce/Voss, VoBs/VORs

Vers=20 log

Brightness control characteristics (maximum)
Vb1

. 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
(Vogs/Voss). This value is Vs

. Also calculate the difference between each channel

from Vors, Voes and Voss.
The relative brightness control characteristics AVer
is found by:
AVB1=Vors—Voes (MV)
=Voes-VoBs
=Voss-Vors

Brightness control characteristics (minimum)
Vaz

. 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 using a voltemeter: it should be taken as
Vors' (Vocs/Voss}. This value is Ve2.

. Also calculate the difference between each channel

from Vors, Vogs' and Voss.
The relative brightness control characteristics AVaz
is:
AVez=Vors-Voes' (mV)
=Voes'—VoB5'
=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
at 3.5V or 2.5V. However, NOTE 10-3 is not included

in

the conditions.

L24982L 0020028 LO& WM ,l‘m"‘“'m"
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MITSUBISHI ICs (TV)

'M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note13: Frequency characteristics | Fe1, 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 @ {pins @, @) and measure
the input pin at 100 kHz with a_spectrum analyzer:
it should be taken as fi, :

3. Measure each output at 100kHz, 26MHz and 50MHz
in frequency: the measurements should be taken
as f2, f3 and fs respectively.

Next, find the frequency characteristics at each

point.

frrRi=fo—F1{dB) ... Gain at 100kHz
LG i Ao 2 ) B Gain at 25MHz
f m=fa-fildB) ................... e Gain at 50MHz

* The above values are available for 3 channels.
4. The frequency characteristics Fci, For' are deter-
mined by:
Foi=f'wm—fir or fefie or f'we-fe (dB)
Foi'=fw—fm or fe—fe or fe—fe (dB)
5. The relative frequency characteristics AFc1, AFch
are found by calculating the difference between
Fci and Fc1 for each channel.

Note14:Frequency characteristics Il Fca, Fcz
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.

" Notel5:Frequency characteristics lli Fcs, Fcs

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"wm in NOTE 13-3 above.

Note16:Crosstalk | CT1 _
1. Fix SW18, 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)only 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:

VoG or Vos [Vppl

CT1=20 log Vor Vol

Note17:Crosstalk | CT2
1. Change the input pin from pin @(R-ch) to pin @
(Gch), 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 Voo Vool

{dB)

Note18:Crosstalk il CT3
1. Change theinput 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 [Vppl (dB)

CT3=20 log Voo [Vosl

Note19:Pulse characteristics I, I Tr, Tf

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. Measure the rise time Tri and fall time Tr2between
10.and 90% of the input pulse with an active probe.

3. Next, measure the rise time Trz 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)=\{T2P=(Tn)
Tfnsec)=VTTP-(TnP

Note20: Clamp pulse threshold voltage Vis
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 leve! gradually and measure
the SG3 level when the output reaches OV.

Note21:Blanking puise 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 {evel gradually now and measure the
SG7 level when the BLK portion disappears.

---2.0VDC
---------------------------- 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 puise minimum width Wss Note27:Clamp level temperature coefficient V
While monitoring the output under the conditions given 1. For the test circuit, use “2.” {(Connect pins @,
in NOTE 19 above, decrease the SG6 pulse width '@, @ with Vec through 82k.)
gradually. - ‘ 2. Fix SW19, SW23, SW27 and SW20, SW24, SW28
Also measure the SG6 pulse width when the output on sides “a” and “b" respectively, and set the
becomes 0OV. conditions given in “Electrical Characteristics.”
‘ 3. Measure the clamping level at each temperature
Note23:Blanking pulse delay time |, Il, Tet, Tar according to the procedure specified in NOTE 11
For the relationship between the output waveform above.

and SG7 under the conditions given in NOTE 20, T
and Ta, refer to the following.

------------------------- 2.0v
SG7
| ov
:
: .
t 1 2.0v
[
Output Tdf _-r__l b —wm—du— Tdr
waveform H . ov

Note24:Blanking oufput level Veix
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, SW28
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, Il, WP1, 2 7
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.

5.0
V) e e eemcemeegos
Measure
this
voltage

0.0

Output waveform

MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

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

INPUT SIGNAL

SG No. ' Signals

Sine wave with amplitude 0.5Vp-p (f =100kHz,
amplitude partially variable*)

$G1

SG2 Sine wave with amplitudeD. 1VP-P (=100 kHz, to 50 MHz)
SG3 Sine wave with amplitude 0.5VP-p (f = 10 MHz)
SG4 Sine wave with amplitude 0.5Vr-p (f =50 MHz)

Square wave with amplitude 0.5VpP-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 '

SG8 i j i Pl
! ! ' ' 2.0vP-P
AN |
' 30us i 30uws
Pulse with amplitude 2.0 Vp-p and pulse width 6.0
synchronous with the blanking part of standard video
SG7 stepped wave .
o | [ Iz.pw-p :
b s ! H

60us |

Standard |

video H .
stepped

wave

* Refer to the NOTE.

[s.1
o
=
s o]

;
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

TEST CIRCUIT 1
2v

10k

10k

SW20

1;%22 u sw17 % ;
V16
GND

V28
SW24 v23
a
b
g < sw23 TP2
21

GND

M51387pP

M.u 15

SW15
b

vi2 vi4 50

SG6

Units Resistance: Q

47 u 0.01 u

Capacitance: F

TEST CIRCUIT 2

12v
82k

v2g

50

b
%2 20 sw17
V16
16]
GND
vee

o] Dol T[] D2f Ts] D4 Tis

SWi5
0.0 u b

viz vi4

100 u

b
acxSWH

50

SG6

Units Resistance: Q

Capacitance: F

& MITSUBISHI ;
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MITSUBISHI ICs (TV) |
- M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

TYPICAL CHARACTERISTICS

POWER DISSIPATION Pd (W)

20

18
12
08
04

0

THERMAL DERATING (MAXIMUM RATING)

AN

N

.

-
.
»

AMBIENT TEMPERATURE Ta (T

20 0 25 50 75 100 125

2-916

A
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ELECTRIC

I
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

APPLICATION EXAMPLE

CRT

DC CLAMP

i

a0V
}
Yy

ey ey
e

;

1l

LS

S
|
AW PR AR

* [

M51387P
] le] o] [o] [~ [=]{=][2]Z][S] l;—"_l MIE
e s ik
e
= bndie] | Dwing | bwdie
R
L4 L4 LA “l'”{
_ T T T
+_H—E M WA WA ‘»)\/\rm/\'-E

12V o

R INo

G INo

B INo

CLAMP o
BLANKING o—

KR
B L24982L 0020034 90) WA ELECTRIC 2-917




MITSUBISHI ICs (TV)
M51387P

:3-CHANNEL VIDEQ AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN

Pin No. Name Voltage and wave information . Peripheral circuit of pins
Q) NC — n e
Vee 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 40V
. R-ch peaking pin
® R PEAKING
Variable
3.6mA 3.6mA
. : Vee pin 'for Geh
® Vee (Geh) —
12v
Vce
20.6k
2.1k 08
} : G signal input pin
® GIN .
3.8V §
3k
3k
. GND
G¢.4mA
| - MITSUBISHI
2-91 AELECTHC
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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
G SUB G-ch sub contrast control pin
CONTRAST a0V
4k
G-ch peaking pin 910
® G PEAKING ©),
Variable () =)
", .
3.6mA 3.6mA
Vee pin for Boh
Vag (Beh) -
12v
Ve
20.6k
2.1k
B signal input pin
an BIN '
3.8V § 2K
3k
GND
) 0.4mA
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
Bl k24942k 0020036 2-919
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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
& Vee
1k
Main contrast control pin
@ CONTRAST
8.7v
GND
3k
. CLAMP . . .
® PULSE Clampl.ng pulse input pin 7k
GND
3k
@ BRT Main brightness control pin @
3k
@ BLK PULSE Blanking} pulse input pin 7%
GND
GND (Bch) GND pin for Beh -
B-ch sub brightness control
BSuBBRT | P"
Variable
—— GND
TmA
A
2-920 ELECTRIC mm L2y3982%

0020037 b1D M




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
B-ch hold pin
@ B HOLD
. Variable
3.6mA 3.6mA
Vee
30
B-ch output pin 500
@ B OUT
: Variable
1.9mA
GND pin for Gch
@ GND (Geh) —_—
GND
3k 10k
G-¢h sub brightness control
%] GsussRT | P"
Variable
. GND
TmA
G-ch hold pin
@ G HOLD
Variable
3.6mA 3.6mA

* MITSUBISHI
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MITSUBISHI ICs (TV)

M51 387P |

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont.)

Pin No. Name Voltage and wave information Peripheral circuit of ping
Vee
30
G-ch output pin 500
& GOouT
Variable
1.9mA
. ' GND pin for Rch
@ GND {Rch) S
GND
3k 10k
R-ch sub brightness control
@ RSUBBRT | P! .
' Variable @
— GND
1mA
R-ch hold pin
@ R HOLD
Variable
3.6mA 3.6mA
Vee
30
R-ch output pin 500
@ ROUT 4
. Variable
()
O
@9
1.9mA
MITSUBISHI
2 - 922 ELECTRIC gy (2y9a2b 0020039 493 M




MITSUBISHI ICs (TV)

M51387P

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

DESCRIPTION OF PIN (cont.)

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

?10.6k 10.6k <é‘lO.ESk

A '
BN L24982L 0020040 105 HA ELECTRIC

2-923




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, connéct each

terminal (pins @, ®, ®) to Vee through R=19ke,

anduseitin 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) '

. 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 .

¢}
=
2
H
2
2

Differential at
Bright part

SUB BRIGHT pin

WBTOE =DC reproduction rate

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

Inthis case, the three terminals cannot be connected
in common.

. 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.

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

vee % . Vee % Vcc% /
. +
@ Cw ©

(Extemal resitor) R1 S

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(\)

043(kQ) =2.4Vx3=49(mW)

Accordin'gly, 884(mW)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 voltage at the output tip leve!
shift part and SUB BRIGHT part.

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

(G

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)

| iLeveI shift at output part

R2 \ '\ﬁo
Vi Output

If Fig. {c) is taken, for example, the above circuit
is obtained, and V1 is determined by:
Vi=Vee-Ri1l-Ral.

Thus, itis found that the temperature characteristics
depend on “~Rz2.” )

Iin Fig. (d), Vi'=R1lI'+R2l’ as follows:

2-924

&» MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

[t follows that the temperature characteristics
depend on "Ra.”

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 Rz temperature
characteristics can be ignored.

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