3-CHANNEL VIDEO AMPLIF

MITSUBISHI ICs (TV)

M51387P

IER 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 & 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, bianking, 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. (Vec=12V, lec =77mA)

® Input : 1Ver (Typical)
Output : 6Vee (Maximum)
Freguency band : 50MHz

® Main and sub contrast and luminance 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.

PIN CONFIGURATION (TOP VIEW)
NC WHITE PEAK
VCC (R R OUT
R IN R HOLD
R SUB CONTRAST R SUB BRT
R PEAKING GND (R}
vee = G OUT
G IN o G HOLD
G SUB CONTRAST E'j G SUB BRT
G PEAKING o GND (G}
VCC (B) B OUT
B IN B HOLD
B8 SUB CONTRAST B SUB BRIGHT
B PEAKING GND (B)
CONTRAST BLANKING PULSE
CLAMP PULSE BRIGHTNESS
Outline 30P4
NC: No Connection

APPLICATION
CRT display

RECOMMENDED OPERATING CONDITION
Supply voltage range
Rated supply voltage
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ABSOLUTE MAXIMUM RATING
Symbol Parameter Rating I Unit
Voo Supply voltage 14.0 \
Pa Power dissipation 1670 mw
Topr QOperating temperature ~20~65 C
Tstg Storage temperature ~- 40~125 C
ELECTRICAL CHARACTERISTICS (Ta=25%C, unless otherwise noted)
Test conditions ] Limits
Test Input External Supply Voltage (V) Pulse : .
Symbol P £ ) : -
ymbo arametr ooit [SH3[SWTINT1[ T\ 7 alura SWISWI, golsWis[swrf T T Unit
R-chiG-chiB-ch V19{v20] " < |clam |BLK neob e M
lee Circuit current A 2122 [80010030{30] - [120.2.[2-|%! 60| 77 94 | mA
‘ - -~ ST ~18GB|SGT| 1
TP21 blb!ob "
Vomax Qutput dynamic range TP258C51 SG11SG1 8.01100]3.0/3.0 fwrmwd120| @ i °2te 6.1 71 8.1 | Ve-p
TP29 B
‘ . P21 R %
) Maximum input biblb a | a |note !
Vimax voltage L}Zggsmsm 551 8016.7(3.0[30wrwq1200 © | 7 17y 1.5 22 2.9 1 VP -p
2l p e lb s e (ke |
Gv Maximum gain TP25 801100,3.0/30iv- 120 2 ¢ o1 140 | 150 | 160 | dB
SG1SG1ISGt ! -~ 4
TP29 i i | |
AGv Refative maximum gain Calculate the ratio. fhte 4| 0.93 1.0 | 1.07 -
Contrast control TP21 b blb T a ot
VeRi characteristics TP25861 G1lsG1 8.016.713.013.0| v 120 i = °5e 8.0 90 | 1001 dB
(standard) TP29 ; |
Relative contrast .controf . i Note
A VeRy characteristics (standard) Calculate the ratio. S 08 1.0 1.1 -
Contrast control TP21 biblob ] | ‘ 2l a lnet ‘
Vere characteristics TP25 8.0{3.0(3.0[3.0| vt [120 A 0 30 . B0 imve-=
> e SG1iSG1[SG1} -1~ 16
(minimum) TP29 | ;
. Relative contrast control ' { Note |
A VeRr2 characteristics (mininium) Calculate the ratic. 5 0.8 1.0 1.2 -
Sub contrast control |TP21 bbb 1 a | a et '
VscRi characteristics TP25 4.0[100/30130] v7 120 . B85 75| g5 dB
SG1ISG1|SG1 i - -7
(standard) TP29 | 1 |
Relative sub contrast X Note
A VsCRy | control characteristics Calculate the ratio. 0.8 1.0 1.1 -
(standard) 7 i
Sub contrast control |TP21 bls ! b \ a | a it
Vscre characteristics TP25 a1 0:0110013.0|3.0| vr 129 SEL0 30 80 |mve-p
> < SGHSG1SGH - -] 8
{minimum) TP29 i
A Vscrz gglr,\attrigie cshuaea‘é?;rt?gisés Calculate the ratic. Wete| g 100 12 -
{minimum) 8 I
Contrast,‘?ub.contrast contrel (TP 3 ! ]
Voms | et et [TPDenlamlsa|40]6.7(30(30| vifi20 2 2 1Ml o 15| 30| o8
and sub contrast) TP2S . i -
Relative conlrea:-/s-ub contrast "
AVCRE | o e e trast m{ Calculate the ratio. ?e 09 1.0 iy -
sub contrast) I L
MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ELECTRICAL CHARACTERISTICS (cont)

} i Test conditions Limit
Symbol ) Parametr Test Input External Supply Voltage(V) Pluse mits Unit
i ' poit [ SH3 [SH7 [Sw13 SWISW],, . 1SH1STSHIT . ek
R—chlG-chiB-ch V4 1V14jVi6 V1920 V30 clare | BLK| Hote Min. | Typ. | Max.
Brightness control TP21 2 lala ? b
Ve: characteristics P25 ? | 21 2 180010035[30] - 120 26| 2 Il 30 35| 40| Voo
(maximum) TP29 | | |
A Ves :ﬁ;i:;‘;zf;fzz:ﬁ(};ﬁ:;ml Calculate the ratio. N‘,’ée - 150 0{ 150} mv
i Brightness ccntrol TP21 alala !‘ ‘ “ | b ! | i
Vee characteristics TP2s | 21 7 180010030(30 - 120550 2 | 18] 24 29 Ve
(minimum) TP29 ?L g ;
A Va2 2:;3:::,?:;?:;'(’:‘S;‘;Ss;ml | Calculate the ratio. N?fe - 150 0 1501 mv
Sub brightness P21, a | | K b | a | ot ‘
H 3 1 | | _ | Note R
Vss control charasteristics P25 T 1 T 1 T (801003035 12.0 sge! ~ | v 1.3 1.8 23| Voc
TP29
Fo Freguency characteristics | TP21 b b b a 3 Note P
o (= 25 Wz, maximum) '1[2%3 563563563 800100130 3.0{vrn20 ° 1 7 17 0 25 BO| dB
Retative frequengy . Note ‘ 7
A Fcr characteristics | Calculate the ratio. 3 -1 0 1. dB
{f= 25 MHz, maximm) I 3 {
Frequency characteristics|l P21 bl b ? b a |l a j ot |
Fei' i TP25 563563563 80110030130V (120l © | ° ?;eﬁ 1.0 35 6.0{ dB
I (f= 50 MHz, maximum) TP29 } i } i
, j Relative ‘requenc» . Note H
AFct” 1 characteristics | Calculate the ratio. . -1 Q0 11 dB
- U {f= 50 MHz, maximum) 13 : |
Frequency characteristics|1P21 bbb ‘ ‘1 ‘ a { 5 e :
Feo I TP25i salanalegal80(6.7(30130 vrp20 = 1 T T 0f 25| B0 dB
(f= 25 MHz, stendard) TP29 i
Frequency charscteristics|IP21; blo b . . <‘ \
Fez it TP25 SGasGalsg4 8.0:6.7{3.0:3.0{vri120 -~ | 7 ;’:e 1.0 35 80| dB
(f= 50 MHz, stendard) TP29 |
Frequency characteristics 1P21 biblo al s | ;
Fea i TP25)0 ~nicnalegal80(30130(30 vr 200 © | 7 | N1 - 200/ - 160~ 10.0; dB
(f= 25 Mz, minimun) TP29 :
Frequency characteristics P21 blbol|b a i a |t
Fes' i TP25 e onaaga 8013030130 v- 120 = | 7 171 -150|-100| -50| dB
(f= 50 MHz, minimum) TP29 ' | :
Crosstalk | TP21l b a2 | a a | a |note - _
CT1 (f = 10MH2) TPo5ISG3 — | - 8.0100,3.0|3.0| vr £12.0 R R 48 43! dB
. ! Crosstalk ! TP21 b 2| a ‘ a | a |hoe
T — - -
cT1 (f = 50MH2) TPo5I5G4l - | - 801100:3.0 73‘01 V1 12.0‘ D IR R 25 20 dB
Crosstalk Il P21l a | b a | a | a lwel _ _
CcT2 (= 10MHD) TP29| — 363‘{ T 180100130130 vryi20, T T 1T, 48 43| dB
. Crosstalk i TP21. a | b | a ! a | a |t _ _ _
CcT2 (¢ = SOMH2) Teogl 5G4l 8VO}10AO 3.0i3.0 vrizo o0 T, 25 20| dB
Crosstalk M TP25[ 2 a | b lgnl 3 a | a |btel aal o aa
cT3 (= 10MHD) TP29 - | - lsg3 8.01100/3.013.0 VT712.0 D B Rt 48 43; dB
, Crosstalk i TP25l a | a | b | 8 | a | tote _ _ _
CT3  (f = BOMHz) TP29 - | - lsGa 8.0 10.0£3.0 3.0i VT 12.05 I 25 20} dB
MITSUBISHI
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

ELECTRICAL CHARACTERISTICS (cont.)

i Test conditions Lirnits
Test Input External Supply Voltage(V) Pluse )
Symbol Parametr ; —— o Unit
poit | SK3 | SWT W11 SWIswl, ..|swis[swi7 .
o chlo-chB-ch vgxmlvm Vialv2o!V 3| Jam|BLK| 0t | Min- Typ. | Max. {
TP21 | { L
Te Pulse characteristios | TP25l. Sl 2ol 2l 80 (100{3.0( 30  vrlizof 2 | 2 "y 50 | 10 | nsec
HiSlesSe-sc- it i e } Y- & :
ITP21 ‘ T ‘
T4 Puise characteristios Il [TP251 el kel 80100[30(30  vr 120 2 | 2 1% — | 70| 12 | nsec
lhies(Scotlestcs ha A ‘1 - 8 L
et T T - T
Viee, | Clame puise thresholdirpocl @ | 2 | @ iggligg3ola0) - 12020 2 || 06| 11| 16 Voo
voltage e SGB| - | 2 |
TP23 | !
Blanking pulse P21 alala o b- bt ket 3
- ! bote | |
Vi7th thooshod vottage P20 21 8.01100 3,0:3,0 120g5glsa7) o 08, 1 16 | Voo
P29 ‘ ; {
Clamp pulse minimum P21 alale % ‘ {
Wis : TP25| ~ 8.0[100,3.0{3.0| - [120 07 | 15 | usec
width -~ - | i
TP29 ‘ ; i
) TP21 1 “ ‘
Tar Blanking Puise delay irpog 3 | 21 2 180100 3.0(3.o| - 0.3 | 06 | usec
ime | ! E : ! !
ITP29 1 L "T{
Blanking pulse dslay 21 ol ala 1 ] !
Tar timo 1 te2sl 2 | 21 7 180[100:30|30] - 120 - 50 | 100 | nsec
° P29 | n | [ §
P21l |, ' \ ‘
VBLk Blanking output level [TP25) ~ | _ f_ 8.01100{3.0{3.0| ~ 120 - 0.01 02 | Voo
TP29
P20 1, |,
Veo' Hold voltage TP24| 1 T | T 180100 371 42 47 | Vo
P28 | ‘ L]
, . TP21 !
White peak clip level bibib N
WP1 | TP25i0 2 e dqisG1{ 80109 20| 341 39 | vec
TP29 | i ]
. . Te21| | i ‘, =
wep | White peak dlip level lzpoqi B 1 0 | 5 ig011003: 101 15 20 | Vec
{l SG18G1[SG1 | |
TP29 . | z
Clamp level TRP21] alasla
v temperature TP25 C 1 21 T 180100 -1.04 0 1.0 {mV/C
coefficient TP29] ] i |
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 “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 exarmple, 3V is set refer 1o the following.

9 VCe
|
% 10k Q
5k
Ca—
o)

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

Note1: Circuit current lcc

1. SW19, SW23 and SW27 are all fixed on side "a.”
V18, 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 distoted, V20 is read, which is taken
as Vi (V1er, Viei).
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 Virrz (Vrez, Viez)

)|

5.0

i

0.0 |

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

b) Accordingly, V1 {Vir, Viz, Vie) is found by the
following:

VIrt(Vra1, VTe1 )+ VRT2(VT62,VTR2)

2
This equation should be used properly. depending
on the output pin.
When TP29 is measured, Vs should be used, and
when TP25 and TP21 are measured, Vic and Vs
should be used respectively.

3. After Vir (V1s, V1) 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.

Vrr{VTG, Viel=

Note3: Maximum input voitage Vimax
From the condition in NOTE 2 above, change V14
106.7Vas givenin “Electrical Characteristics,” gradually
increase the amplitude of the input signal from 500
mVer, and read the input signal amplitude when the
output signal starts to be distorted.

Note4: Maximum gain Gv

1. Fix SW19, SW23, SW27 and SW20, SW24, S\W28
on sides “b" and “a,” and also set the conditions
as shown in "Electrical Conditions.”

2. lnput $G1 1o pin @ (pin @, pin @) and read the
amplitude of TP29 {TP25/TP21) output at this time:
it should be taken as Vor: (Vogi, Vosi).

3. The maximum gain Gv is determined by:

Vor1t (Voe1,Vosi) Vool

Gv=20 log
0.6 Vel
4. The relative maximum gain AGv is calculated as
follows:

AGv=Vori/Vog1, Voat/Nosl, Vosi/Vori

2-910
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MITSUBISHI ICs (TV)

M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note5: Contrast control characteristics (standard)

Vent
1. The conditions are the same as in NOTE 4-1 above
except that V14 {CONTRAST) is set at 6.7V.
2. Read the amplitude of TP29 ({TP25/TP21) output
at this time: it should be taken as Vor2(Voacz/Nosz).
3. The contrast controf characteristics Vcri and relative
contrast control characteristics AVcr1 are calculated
as follows:
Vort {Voa1,Voe1) {Veol
05 [Vipl
AVeri=Vora/Voaz, Voez/Vosz, VoszfVor:z

Veri=20 log

Note6: Contrast control characteristics (minimum)

Vcrz

1. The conditions are the same as in NOTE 4-1 above
except that V14 {CONTRAST) is set at 3.0V.

2. Read the amplitude of TP29 (TP25/TP21) output
at this time: the three readings are referred to
generally as Vcre, and respectively as Vors {(Vocs/
Vosa).

3. The relative contrast control characteristics AVcaz
is: AVcrz=VoryVoss, Voss/Voss, Voss/Vora

Note7: Sub contrast control characteristics

{standard) Vscm

1. The conditions are the same as in NOTE 4-1 except
that V4 (SUB CONTRAST) is set at 4.0V.

2. Read the amplitude of TP29 {TP25/TP21) at this
time: it should be taken as Vors(Voas/Vora).

3. The sub contrast control characteristics Vsca1 and
relative sub contrast control characteristics AVscrs
are found by:

Vora (Vocs, Vose) [Vppl

0.5 Vool

AVscri=VorafVoGs, Voaa/Vosa, Vosa/Vora

Vscri=20 fog

Note8: Sub contrast control characteristics

{minimum) Vscaz

1. The conditions are the same as in NOTE 4-1 above
except that V4 {SUB CONTRAST) is set at 0.0V.

2. Read the amplitude of TP29 (TP25/TP21) output
at this time: the three readings are referred to
generally as Vscrz, and respectively as Vons (Voas/
Voss).

3. The relative sub contrast control characteristics
AVcrz is:
AVscr2=Vors/Voca, Voags/Voes, Voss/VORs

Note9: Contrast/sub contrast control characteristics
(standard) Vcrs
1. 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.
2. Read the amplitude of TP29 (TP25/TP21) output
at this time: it should be taken as Vore(Voos/Voss).
3. The gain and relative gain 'when the contrast and
sub contrast are standard are determined by:
Vore (Voce, Vce) [Vl
0.5 Vo]
AVcra=VoreVoss, Voes/Voses, Voss/\Vors

Vcra=20 log

Note10: Brightness control characteristics (maximum)
Va1
1. Fix SW19, SW23, SW27 and SW20, SW24, SW28
on sides “a” and "b" respectively, and set the
conditions as given in “Electrical Characteristics.”
2. Measure the output of TP29 (TP25/TP21) at this
time with a voltmeter: it should be taken as Vors
(VoesfVoss). This value is Ve,
3. Also calculate the difference between each channel
from Voss, Voos and Voss.
The relative brightness control characteristics AVs:
is found by:
AVei=Vors-Vogs (mV)
=Voes—Vors
=Voas-Vors

Note11:Brightness control characteristics (minimum)

Va2

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

2. Measure the output of TP29 (TP25/TP21) at this
time using a voltemeter: it should be taken as
Voas (Voos/Voss). This value is Vs2.

3. Also caiculate the difference between each channel
from Vors, Voos and Voes.
The relative brightness control characteristics AVez

Is:

AVBz=Vors-Voas' (mMV)
=Voes-Voss'
=VoBs—VORs

Note12: 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 2.8V. However, NOTE 10-3 is not included
in the conditions.

"‘a.ecmc i 2o
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M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note13:Frequency characteristics | Fc1, Forr

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, 25MHz and 50MHz
in frequency: the measurements should be taken
as fz, fs and fa respectively.

Next, find the frequency characteristics at each

point.

fry=fo—f{dBY .. Gain at 100kHz
Fum=fa~f{dBY ... Gain at 256MHz
frim=fa—fi{dB) Gain at 50MHz

* The above velues are available for 3 channels.
4. The frequency characteristics Fc1, Fci' are deter-
mined by:
Foi=f'm—fm or f'a~fe or f'e-fe {dB)
Fev'=fm-fm or fia~fie or fe-fisr (dB)
5. The relative frequency characteristics AFci, AFch
are found by calculating the difference between
Fct and Fci for each channel.

Note14:Frequency characteristics Il Fcz, Fco
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 ili Fcs, Fea
The ratio of output to input when CONTRAST (V14)
is reduced to 3.0V is measured; that is, the conditions
correspond to fm and f"w in NOTE 13-3 above.

Note16:Crosstalk | 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) only and measure
the amplitude of output waveforms on TP29, TP25
and TP21 at that time: these measurements should
be taken as Vor, Vog and Vos.
3. The crosstalk CT1 is determined by:
Voe or Vos [Verl

CT1=20 log Vor Vool

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

2. The crosstalk CT2 is determined by:

Vor or Vos [Vppl
CT2=20 log ————— (dB
°d Vog {Vepl (d8)

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 Vo [Vpyl

(dB)
Voa Vo)

CT3=20 log
Note19: Pulse characteristics |, It 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 Tr1 and fall time T2 between
10 and 90% of the input pulse with an active probe.
3. Next, measure the rise time Trz and fall time Tr2
between 10 and 90% of the output puise with
an active probe.
4. The pulse characteristics Tr, Tf are found by:
Trinsec)=V{T2 (T2
THnsec) =T =11

Note20: Clamp puise threshold voltage Vism
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. 2.0Voc) at this
time, lower the SG6 level gradually and measure
the SG3 level when the output reaches 0OV.

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.

¢ BLK
portion

2-912
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M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Note22: Clamp pulse 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 QV.

Note23: Blanking puise delay time 1, Il, Ta, Tor
For the relationship between the output waveform
and SG7 under the conditions given in NOTE 20, Tat
and Ta, refer to the following.

------------------------- 2.0V
SG7
oV
N 2.0v
Cutput Telf omt : Tdr
waveform i :
------------------------ ov

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

2.0v

Note25: Hold voltage Vo
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, ll, 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.

5.0}
4% .
\/—\/ 1 Measure
| | this
‘L i voltage
0.0 i

Output wavetorm

Note27:Clamp level temperature coefficient V

1. For the test circuit, use "2." (Connect pins @,
&, @ with Vo through 82k}

2. Fix SW198, SW23, SW27 ard SW20, SW24, SW28
on sides “a” and "b" respectively, and set the
conditions given i "Electrical Characteristics.”

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

2 sy

2-913
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INPUT SIGNAL

SG No. Signals
Sine wave with amplitude 0.5Ve-r (f =100kHz,

amplitude partially variable®)
YIVO,SVP -P

SG1

SG2 Sine wave with amplitudel. 1VP-P(f=100 kHz, to 50 MHz)
SG3 Sine wave with amplitude 0.5Ve-p (=10 MH2)
SG4 Sine wave with amplitude 0.5Ve-p (f =50 MH2)

Square wave with amplitude 0.8Ve-» (f = {MHz,
duty = 50 %)

Puise with amgplitude 2.0VP-», and pulse width 3.0
synchronous with the pedestal part of standard video
stepped wave

S8 : : !:’LWHIZ.OVP—P
OV ' ) ] [
i 30us © 304s

Pulse with anptitude 2.0 Vp-p and pulse width 6.0
synchronous with the blanking part of standard video
stepped wave .

s67 OV—’__L x r——[“é’wfzow -p

P r— B

8.0 1 6.0uns

'
L
v
I

v
'
'
L
T
b

[

Standard
video
stepped
wave

i 7]

!
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% Refer to the NOTE,
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M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

TEST CIRCUIT 1

12v
L
_ 10k
vig
12 10k
V28 P28 10k
L W28 vy SWZ"' v23 T Sw
a SW19 % i
P29 %22“sw27 P25 %%j swag | TP21 %22&1 SW”
v30 V16
30 25 2 21 o
GND GND GND
M51387P
NC vee vee vee
L] =] B8] [ef I8 Tel Uzl I8l lef Do [ D2 D3] T4 [is
0.01 .01 0.01 SIS
100w " 1003 " 100t © 20 e
va v8
b

vi2 V]Ai 50 o
a a b a b
Sw3 O}: SW7 ™ ‘X 7

Swii SG6

Units Resistance: Q

Capacitance: F

TEST CIRCUIT 2

12v 12v 12v
82k 82k 82k
sw24 .
420 | = SW1g
o E s b 430 b 50
P29 ’r%Q 2u sw27 %2-2 4l swes | TP21 iz 2w SW‘;}
V30 rg’ l—-[l ’—a
30| [29] 25 23] [z2] [ [l] [L|
GND GND GND
M51387P
NC vee vce

K (s 18] s] [e] o Tu [13] 15
s
001u 001 0.0t u wis b
1000y | 0 4

{ 2o
= s Lgr Vi2 via 50
ao}? b { ‘

561 5W3 SW7

Units Resistance: Q
47 u 0.0

Capacitance: F

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

TYPICAL CHARACTERISTICS

POWER DISSIPATION Pd (W)

THERMAL DERATING (MAXIMUM RATING)

20

1.61

12

0.8

0.4

AN

e

-
.
»

—020 0 25 80

5

100

125

AMBIENT TEMPERATURE Ta (°C)

2 - 918

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

APPLICATION EXAMPLE

———— 110V

CRT

[

s

il

]
R

+

@@H%%Fgﬂ

g R

5 [

M51387P

ol e o1 t'FJ Ll 2]

H

iR 1 e
he— |
o bt | bedi] | bl
Sy PUrS L
how om
v s oy LD}
- & J) [+ J)
2 z 2 z 5 g
- o (&) 2] < v
° 2
MITSUBISHI
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M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN

2~-918

Pin No. Name Voltage and wave information Peripheral circuit of pins
@ NC e —_—
Vee pin for Reh
@ Vce (Reh) _
12V
Vee
20.6k
2.7k
R signal input pin
® RIN
3.8V
? 3k
3k
GND
0.4mA
1k
@ R SUB R-ch sub contrast control pin A
CONTRAST 40V 18k &
0.5mA
4k
R-ch peaking pin 910
® R PEAKING
Variable
3.6mA 3.6mA
Vee pin for Geh
@ Vee (Geh) I
12v
Vee
20.6k
2.1k
G signal input pin
@ GIN
3.8V § 3K
3k
GND
0.4mA
ELECTRIC
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M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont)

Pin No. Name Voitage and wave information Peripherat circuit of pins
1k
GsuB G-ch sub contrast control pin . A
S -
CONTRAST 4.0V JIg J 18k &
0.5mA
4k
G-ch peaking pin 910
® G PEAKING 9
Variable
3.6mA 3.6mA
Vee pin for Beh
Vee {Beh) —
12v
Vee
B signal input pin
@ BIN
3.8V
GND
1k
@ 8 SUR B-ch sub contrast control pin
18k
CONTRAST 40V
0.5mA
4k
B-ch peaking pin g10
® B PEAKING
Variable
3.6mA 3.6mA

2 TsyEsH

2-918
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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
Main contrast control pin
CONTRAST
6.7V
GND
3k
@ CLaMP Clamping pulse input pin
PULSE 7k
‘ . GND
3k
@ BRT Main brightness control pin @
3k
@ BLK PULSE Blanking pulse input pin % 7
¢ ‘ GND
GND (Bch) GND pin for Bch -
3k 10k
B-ch sub brightness contral
ssuseaT | 7" 0
N,
Variable @
4 GND
TmA
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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 hoid pin

@ B HOLD

Variable

3.6mA 3.6mA
Vee
30
B-ch output pin 500

@ B OUT

Variable

1.9mA
GND pin for Geh
@ GND (Geh) _—
GND
3k 10k
G-ch sub brightness controt

] gsuggarr | P"

Variable

‘ GND
1mA
G-ch hold pin

@ G HOLD

Variable

36mA 3.6mA

)\ELECTHC 2 - 921
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M51387P

3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont.}

Pin No. Name Voitage and wave infcrmation 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
@ rsussrT | "
Variable
‘ GND
TmA
R-ch hold pin
@ R HOLD
Variable
3.6mA 3.6mA
Vee
30
R-ch output pin 500
@ R OUT
iabl
Variable A
O
1.9mA
MITSUBISH!

2 -922 ELECTRIC
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3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

DESCRIPTION OF PIN (cont.}

£in No. Name Voltage and wave information Peripheral circuit of pins
Vee
@ WHITE White peak clip pin
PEAK
S106kS106kS 106k
MITSUBISHI

ELECTRIC

2-923
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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=50MHz) 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 Vcc through R=19kQ,
anduse itin 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 reproducticn rate, refer to the figure below.

L Level shift
at output part

'

(2]
3
o
o
3
<)
g

E
Ditterential at ;
Bright part |

|
1)

'
\
‘
'
«
v
'
'

SUB BRIGHT pin

WRfO—k' =DC reproduction rate

When SUB BRIGHT is not used, if each terminal
(pins @, @, @) is connected to Vce through approx.
82k$2, dispersion is reduced, and a proper operating
voltage is produced. (DC reproduction rate: approx.
89%)

in this 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 relat:on between the clamping puise 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.)

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

924(mW). The power dissipated by load resistance,
if the output DC voltage is set at 2.4V, is:

2.4\)

0,430k =2.4Vx3=40({mW)

Accordingly, 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 change
due to the setting voltage at the output tip level
shift part and SUB BRIGHT part.

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

vee s vee

(d)

The data described in the delivery specifications.
is obtained as per (¢) 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) Ri

SuUB BRIGHT pin

Ditferential at
Bright part

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

Thus, itis found that the temperature characteristics
depend on "-Ra2.”

In Fig. (d), Vi'=Ril’+Ral" as follows:

2-924

2l v
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3-CHANNEL VIDEO AMPLIFIER FOR HIGH-RESOLUTION COLOR DISPLAY

Rz |
-- - V1’
R1 2 1"
il

it follows that the temperature characteristics
depend on “Ra.”

As another example, when Vi and SUB BRIGHT
voltage is set t¢ an egual 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.

'\EL’ECIHC 2-925



