MITSUBISHI ICs (TV)

M52328SP

WIDEBAND 3-CHANNEL VIDEO AMPLIFIER

DESCRIPTION

M52328SP semiconductor integrated circuit is a wideband video
amplifier. its family products include M51392P, M51399P,

M51387P and M52307P. This IC has a 130MHz band and 3 built-in
channels. Eachchannal is provided with a wideband amplifier, con-
trast controls {main and sub), and brightness controls.

This IC is optimal for high-resoiution color displays.

FEATURES

® Produced by a new bipolar wafer processing method, this IC has 3
built-in channels, and operates with low power dissipation. (Voe =
12V, lec =63 mA)

@ Input: 0.7 Vr-p (typ)

Output: 4.5 Vp-p (max)
Frequency band: 130 MHz (3 V r-F)

@ Contrast and brightness can be controlled with a main control. The
main control changes confrast or brightness of 3 channels
simultaneously. The sub control changes contrast of each chan -hel
independently.

APPLICATION

PIN CONFIGURATION (TOP VIEW)

28] QUTPUT (B)
Z7] HOLD (B)

25] GND (B)
24] QUTPUT (G)
23] HOLD (G)

21] GND (G)
20] OUTPUT (R)
9] HOLD (R)

GND (R)
18] Ve
15| BRIGHT CONTROL

CONTRAST CONTROL [13]
CLAMP PULSE [14]

Outiine 28P4B

28] FEED BACK VIDEO IN (B)

22| FEED BACK VIDEO IN (@)

18] FEED BACK VIDEO IN (Fl)h

RECOMMENDED OPERATING CONDITION

Supply voltage range w115 ~125V
Cathode-ray tube displays Rated supply vOItage .......ccceivcnmniciinnicnas ae 120V
BLOCK DIAGRAM
FEED BACK FEED BACK FEED BACK
OUTPUT(B) VIDEC IN(B) OUTPUT(G) VIDEO IN(G) OUTPUT(R)  VIDEO IN(R)
BRIGHT
HOLD(B) GND(B) HOLD(@) GND{G) © HOLD(R) GND(R) CONTROL
B A e Q -~
B-CH G-CH R-CH
| BRT BRT BRT 1
) A ALl
[ A
\ B-CH | | acH || mcH X
\ HOLD HOLD HOLD
J ! ! !
t B-CH G-CH R-CH . '
AMP AMP AMP
A 4
! ¥ v ¥ '
B-GH G-CH R-CH
’ CONTRAST CONTRAST CONTRAS )
' o
B O O O O O O O e Cal O
‘INPUT(B) GND{B) INPUT(G) GND(G) INPUT(R) GND(R) CLAMP
PULSE
Vee(B) SUB CONTRAST Vcc(G)‘ SUB CONTRAST Vee(R) SUB CONTRAST CONTRAST
CONTROL(B) CONTROL(G) CONTROL(R) CONTROL
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WIDEBAND 3-CHANNEL VIDEO AMPLIFIER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vcc Supply voitage 13.0 Vv
Pd Power dissipation 1580 mw
Topr QOperating temperature —20~-+85 C
Tstg Storage temperature —-40~4+150 C
Vopr Recommended operating supply voltage 12.0 Vv
Vopr Recommended operating supply voltage range 11.5~125 V'
Surge Electrostatic discharge 1200 v

ELECTRICAL CHARACTERISTICS (Ta=25C, Vcc=12V unless otherwise noted.)

Tost Tast conditions Limits
Symboi Parameter A SW10 | swe | sw2 Unit
i
point Rch | Gch | Bch | V3 | VI3 | V15 [SW14| Min. | Typ. | Max.
lec Gircuit current A a2 2110 10|s0 sg sl 4 | 72 | 1wo | mA
T.P20 b b b i
Vomax. | Output dynamic range TP24 [ oot | oa1 | sg1| 59 | 5° Variable| 8 58 | 68 9.0 | vee
T.P28 :
T.P20 b b b a
Vimax. | Maximum allowable input | T.P24 | <o | ooy | gaq | 50 | 20 |variable| 19 | 24 29 | VpP
T.P28
T.P20 b b b a
Gv Maximum gain T.P24 50 | 50 VT 13.0 | 17.0 | 20.0 dB
T.P28 SG1 | SGt | SG1 -
AGv Relative maximum gain Relative values to the measurements above 0.8 1.0 1.2 -
T.P20
Contrast control b b b a
VeRt | characteristic (typ) TP24 | sG1 | sa1 | sa1 | 50 | 20 vi | 2 | g7 | a5 | 112 ] dB
Relative contrast control i -
AVCR1 | paracteristic (yp) Ralative vaiues to the measurements above 0.8 .0 1.2
T.P20
Contrast control b b b a
VER2 | charactetistic (min) ;:::gg SGi | 8G1|sG1| 30 | 0 | Vr @ _ 10| 140 | S00 | mve-p
Relative contrast control
AVcra characteristic (min) Relative values to the measurements above 0.8 1.0 1.3 -
T.P20 :
Sub contrast control b b b a
VSCR! | Characteristic (typ) ;-ﬁgg sG1{sG1|sai| 20| 50 | vi| 2 | 65 | 84 | 112 | dB
AVscri cR:rI:t’rtg?:rs\:?ag?er:Ei?.(typ) Relative values to the measurements above 08 1.0 12 | —
T.P20
Sub contrast control b b b a
Vscr2 characteristic (min) ;Egg sGi | sa1 | sG1 0 5.0 vT el 10 140 500 | mve.p
Relative sub contrast- : -
AVscrz control characteristic (min) Relative values to the measurements above 0.8 1.0 1.2
T.P20
Contrast/Sub contrast b b b a
VeRa contral characteristic {typ) ¥ggg sGt | sg1 | sag1 | 25 | 25 | VT Z | 800 | 1200 | 1600 mVPp-p
Relative contrast - sub
AVcRs | contrast control Relative values to the measurements above 0.8 1.0 1.2 —
characteristic (typ) '

A e . " S®B _Ssr.Yyw
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ELECTRICAL CHARACTERISTICS (cont.)

: Test conditions Limits
Symbol Parameter Test "owio] SWe | SW2 . . Unit
point R<h | Gch | B-ch V3 | VI3 | VIS5 SW147 Min, Typ. | Max.
T.P20
Ve Brightriess control TPa| 2 | 2| 8 | 50|50 |55 2 | 37 43| a0 | v
characteristic - _ 5G6 .
7 T.P28
AVet Relative l?nghmass control Ralative values to the measurements above -1000{ 00 | 1000 | mV
characteristic
T.P20
Frequency characteristic I b b b a 2 y 3 B
2 (t=50MHa, max) TP24 | conisas | saal 50| 40 | v | |
T.P28
AaFc requency e 1 Relative values to the measurements above 10 | 00 | 1.0 | dB
{f=50MHz, max)
T.P20
Frequency characteristic 1 b b b a . . 8
Fet | e 130MHs, man TP24 | oo loga |saa | SO0 | w| 2| 3 2 | 3 | d
T.P28 ‘
AFGt Faletive roquancy characteristi 1 Relative values to the measurements above -1.0 0.0 1.0 dB
(f=130MHz, max)
T.P20 : '
Frequency characteristic T b |-b b a
f 5.0 2.5 VT -1 0 3 dB
Fo2 | (1=50MHz, typ) TP24 | 563 | 563 | sa3 | OO _
T.P28
T.P20
Frequency characteristic I b b b a
Fcz (I=130MHz, typ) T.P24 sG3 | sa3 | sa3 5.0 , 25 VT _ 2.5 0 3 dB
T.P28
) T.P20
Frequency characteristic If b b b a
. 5.0 0.5 VT -0. 0 2 dB
FGS | (1=50MHz, min) TP24 | 563 | sas | sas : _ | 05 :
T.P28
. T.P20
Frequency characteristic It b b b a
i 5.0 0.5 vt -0. 0 2 B
Fes (f=130MHz, min) T.P24 SG4 | 5G4 | SG4 - 7 0.5 d
T.P28
| T.P20 b a a a
CT.1  |Cross talk I {f=50MHz) TP24 gaa| _ | Z | 50|80 v | ? - | 82 | 20{
T.P28
. T.P20 b a a a
CT.t ' [CrosstalkI(=130MHz) | TP24 [ goy | _ | _ | 80 | 50 | v | - | 2| 15| a8
T.P28
TR0 [ b a . ,
CT.2 Cross talk T (f=50MHz) TP24 _ SG3 _ 5.0 5.0 VT _ - -32 -20 dB
T.P28
TR0 | b a .
cT.2 Cross talk I {f=130MHz) T.P24 _ SG4 _ 5.0 5.0 VT T - 22 -15 dB
T.P28
. TP20 [ a b. .
CT.3  |Cross talkIl {f=50MHz) TP24 | _ - |sgs| 50|50 | v | * - 32 | 2 | @
T.P28
T.P20 a a b a
CT3 Cross talk I {f=130MHz) T.P24 _ _ sag4 | 50 5.0 VT _ - -22 -156 | dB
T.P28 -
T.P20 b b b b
Tr Pulse characteristic I 1 T.P24 sG5 | sG5| sas 5.0 3.5 9.5 SG6 - 2 4 nsec
T.P28
o TR0 b Vb | b [ . b
Tt Pulse charagteristic II T.P24 sas | sas | sas | 50 35 9.5 sGe - 3 6 nsec
T.P28 )
T.P20
, a a a
Viag o/ [ClAMPpulse threshold | o)) | 8 ) @ S lso 50| es | 2| a7 15| 25 |"Vee
voltage T pos . 5G6
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ELECTRICAL CHARACTERISTICS (cont.)

Test Test conditions Limits
Symbol Parameter - SW10| Swe | Sw2 Unit
it
poin R-<ch | G-ch | Bch V3 Vi3 V15 { SW14] Min. Typ. Max.
) T.P20 |
Clamp puise operating a a b _
Wi widl TPa| 2 | 2 1 2 | 50| 5095 |gge 03 | 10 | wsec
T.P28
' T.P19 -
Var Hold Tp23 | @ a a 50| 50|95 | P | 36 | 43| 49 | voc
voltage TP27 - - - i §Gé

Note

1.Only axternal power supply switch numbers are mentionad in the notes
because the signal input pin switch numbers and pulse input pin switch
numbers are specified in the electrical charactaristic table.

2.Sub contrast voltages V3, V7 and V11 are always set to the same level,
and V3 reprasents the other two in the electrical characteristic table.

ELECTRICAL CHARACTERISTIC TEST METHOD
kc
1. Set SW19, 8W23 and SW27 to "b."
- 2. Set other conditions as specified in the electrical charactenstlc
table.Set SW1 to "a" and measure current with ammeter A.

Vo max
1. Set SW19, SW23 and SW27 to "b.*
2. Set V15 in the following procedure.

a) fnput SG1 to pin @ (pin ®, pin @). Increase V15 gradually,
and read V15 when T.P20(T.P24, T.P28) output waveform
peak distortion starts. This voltage is referred to as V TH1(VTG1/
VTB1).

Next, decrease V15 gradually, and read V15 when T.P20 (T.
P24, T.P28) oulput waveform pedastal distortion starts. This
voltage is referred to as VTra(VTa2, VTB2).

v

NYAVAY,

T.P20 Output Waveform
(T.P24 and T.P28 waveforms are the same.)

0.0

b) V1 (VTR/VTa/VTB) can be calculated‘with the measured voltages,

" as follows:

VTR1(VT61,VTB1) + VTR2(VTA1,VT8B1)

Vrr {VTa,V1B) = 2

Use adequate voltages according to the output pin:
T.P20 output is tested — VTR1
T.P24 output is tested — V&1
T.P28 output is tested — VT8

3. After setting VTr (V1a,V18), increase SG1 amplitude gradually
starting from 700 mV, and read output amplitude when T.P20
(T.P24,T.P28) output waveform peak and pedestal distortion
starts.

Vi max

Starting from a Vo max state, change V13 to 2.0 V as specified in
the electrical characteristic table. Increase input signal amplitude
gradually, starting from 700 mV p-p, and read input signal amplitude
when cutput signal distortion starts.

Gvand AGv

1. SW19, SW23 and SW27 are all set to "b." Other conditions are
as specified in the electric characteristic table.

2. Input SG1 to pind® (pin &, pin@}, and read output amplitude of
T.P20 (T.P24, T.P28). The amplitude is referred to as V or1
(Voa1 or Vosi).

3. Maximum gain Gv is calculated-using the equation shown below:

Vori (Voai, Vosi) [VP-p)

Gv =20l
v °d 0.7 [Vp-r)

4, Relative maximum gain AGv is calcutated using the equation
shown below:

AGv = VoR1/VoG1,Voa1/VoB1,VoB1/VOR1

‘ Y ssall = o8BI
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Vert and AVeR1

1. Test condilions are the same as specified in the electrical
characteristic table, except that V13 is set to 2.0V,

2. Read T.P20{T.P24, T.P28) output amplitude. This amplitude is
referred to as Vorz(Voa2,Vogz).

3. Contrast control characteristic Vcr1 and relative contrast control
characteristic AVcri1 are calculated as shown below:

Vore (Voaz, Vosz) [Ve-p]
0.7 [Vr-P]

VcRi = 20 log

AVceR1 = Vorze/ Voaz, Voaz/ Voez,Vosz/ Vort

VcRrz and AVcrz

1. Test conditions are the same as specified in the electrical
characteristic table, except that V13 is set to OV. |

2. Read T.P20(T.P24, T.P28) output ampfitude. This amplitude is
referred to as Vora(Voas,Voes),and is evaluated as Vcre.

3. Relative contrast control characlenstnc AVcere is calculated as
follows:

Vscrt and AVscrt

1. Test conditions are the same as specified in the elecirical
characteristic table, except thal' V3, V7 and V11 are sat lo 2.0V.

2. Read T.P20(T.P24, T.P28) output amplitude. This amplitude is
calted Vore(Voas,Vors).

3.5ub contrast control characteristic Vscri and relative sub
contrast control characteristic AVscri are calculated as shown
below:

Vors (Voed4, Vosd) [Ve-P]
0.7 [Vr-P]

Vscrt = 20 log

AVsCR1 = Vord/ Voaa,Voas/ Vose,VoBe/ VORE

Vschz and A Vscrz .
1. Test conditions are the same as specified in the electrical
characteristic table, except that V3, V7 and V11 are set to OV.
2. Read T.P20(T.P24, T.P28) output amplitude. This amplitude is
called Vors(Voas,Voss), and is evaluated as Vschz.

3. Relative sub contrast control characteristic AVscre is calculated
as shown below:

AVcrz = VoRs/ Voas,Yoas/ VoBs,Voes/ VoRs

Vcrs and AVcRra .

1. Test conditions are the same as specified in the electrical
characteristic table, except that V3, V7 and V11 are set to 2.5V
and V13 to 6.0V.

2. Read T.P20(T.P24, T.P28) amplitude. This amplitude is called
Vons (Voes,VoBs),

3. The gain and relative gain of contrast and sub contrast controls
at the standard levet are calkculated as shown below

VoRs (Voas, Vose) [Ve-P]
0.7 [Vr-P]

Vcps = 20 log

AVeRrs = Vors/ Voas.Voas/ Voss,Voss/ Vors

Ve1 and AVer :

1. The test conditibns are the same as Specified in the electrical

. characteristic table. -

2. Read T.P20(T.P24, T.P28) output voltage This voltage is called
Vorz (Voa?, Vos7),and is evaluated as Vai.

3.The relative brightness conftrol characteristic is obtained by
calculating the difference among the channels with V orz, Voar
and Vosr. : ‘

AVar = Vorr - Vaaz [mV]
= Vouar - VoB?

= Vos7 - VoRr?

Fec1, AFey, Fet' and AFct'

1. Set SW19, SW23 and SW27 to "a." Other test conditions are as
specified in the electrical characteristic table.

2.5G3 and SG4 are input. Measure T.P20 (T.P24, T.P28) output
waveform amplitude in the same way as Gv and AGv testing
procedure.

3. This measured value is referred to as:
Quiput amplitude Vor1 (Voa1/VoB1)(when SG1 is input),
Output amplitude Vors (Voas/Voes)(when SG3 Is input);or
OQutput amplitude Vore (Voas/Voss)(when SG4 is input).
Frequency characteristics Fc1 and Fcr are calculated as
follows:

VoRs (Voas,Voss) [Ve.p]
Vor1 (Voa1,VoB1) [VP-P]

Fc1=20log

VoRs (Voas,Vops) [VF-P]
Vori (Voa1,VoBi) [Vr-p)

Fer =20 log

4. To obtdin relative frequency characteristics AFc1 ahd AFor,
calculate dilference batween F c1 and Fer for each channel.

Fcz2 and Fcx
The testing conditions are the same as those for testing Fe1 and
Fcv,except that CONTRAST (V13) is set to 2.5V

Fcs and Fes'
The testing conditions are the same as those for tasting F ¢1 and
Fci,except that CONTRAST (V13) is set to 0.5V

CTliandC.T.1
1. Set SW19, SW23 and SW27 to "a.” Other test conditions are as
specified in the electrical characteristic table.

A .
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2. Input SG2 (or SG4) to'pin @ (R-ch) only, and measure T.P20
(T.P24, T.P28) output waveform amplitude. The measurement
is called Vor, Vog, Vos.

3. Cross talk C.T.l is cakculated as shown below:

C.Ti=20l0g Voaor VoB [ VP-P] [dB]

€T VoRr [ Ve-r]

CT2and C.T2 : :

1.Change input pin from @ (R-ch) to pin ® (G-ch). Read output in
the same manner as that for C.T.| anad G.T.1".

Coss talk C.T .\l is calculated as shown below:

VoRor VoB [ VP-P]
Voa [ VP-P]

CTN=20l0g
(C.T

(0B}

CT3and C.T.3
1.Change input pin from @ (R-ch) to pin @ (B-ch). Read output in
the same manner as thatfor C.T.l and C.T.!".

VoRro Voa [ VP-P]

C.T.N =20log Vo [VeP]

(C.T.)

(dB)

Trand Tf

1.8W18, SW22 and SW26 are set to "b." Other test conditions are
as specified in the electrical charactaristic table.

2.Read rise time Tr1 and fall time Tf1 with an active probe, while
input pulse is fluctuating between 10% ~90%.

3.Read rise time Trz and fall time Tfz with an active probe, while
changing ouiput pulse between 10% ~90%.

4.Pulse charactetistics Tr and Tf are calculated as follows:

Tr (ns) =

(e - (Troy
(T - (ThY?

Tf (ns) =

Vidth

1.5W19, SW23 and SW27 are setto "b." Other test conditions are
as specified in the slectrical characteristic table.

2.Monitoring output (2.0 Voc), lower the SG6 level, and measure
the the level when oulputis 0 V.

Wis .

Under the same conditions as for V14th measurement, decrease
SG6 pulse gradually, monitoring output.

Measure the SG8 pulse width when outputis 0 V.

Var

1. Set SW19, SW23 and SW27 to "b."
2. Read T.P19, T.P23 and T.F27 outputs with voltmeter.

INPUT SIGNALS

SG No, Input signal

Sina wave with amplitude 0.7 Vr.r (100 kHz, ampiitude can be varded partialy*.

SG 1

§G2 |Sine wava with amplitude 0.7 Ve {f= 10 MHZ)

SG3 |Sine wave with amplitude 0.7 Ve-¢ (f = 50 MHZ2)

SG4 |Sine wave with amplitude 0.7 Ve-r (f= 130 MHz)

Square wave with amplitude 0.7 Vp-r (f= 1 MHZ, duty = 50%)

sas 0.7 Ve.p
Pulse (amplitude 2.0 Ve and pulse width 3.0 us).
Synchronous with standard video staircase pedastal.
Seé : b : :
' | | ! T2.0Vee ' 1_I '
ov— | BE ¥ : | K
! 1 30us ! 1 3.0us
i —i 1 —i
: HE : N
SG7 : ] : H .
standard : ‘ FL_| : i i --
video i 1 -1 : i
staircase | - !

* Refer to the elactrical characteristic test procadure.

‘ (Y 2 aa'l =1 "T'HI1
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TEST CIRCUIT
*
*®
P28 TP27 ‘ Tm P23 rpzo ™19 '
ba )
s80 vzr}_ v19
; .al ?
28] [o7 EEI rzEI [is] I1 l s
anD
M52328SP
GND Voo _ GND

4] |s{ |s 7 8 |_9_| 10 jz_[

b
’} Swe SW10

®

12V Wi | :

3 Capacitor is 0.01 4 F unless otherwisa specified:
Units Resistance : Q
Capacitance: F

A
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TYPICAL CHARACTERISTICS
THERMAL DERATING ’ ' ' SUB CONTRAST
(MAXIMUM RATING) CHARACTERISTIC
2400 ‘ 5

0 : L]
% 200! ‘ _ 4 /i
2 F /
S 1600 2 /!
o = 3
b g /
a 1200 o § /
2 N | 5
S s00 - & 4
c 5 / Ve 12V
§ “\ 1 Main contrast 5.0V |

400 . i Pedestal voltage 2.0V
. .‘._ Input signal level 0.7 Vep
0 s 0 I 1 |
20 0 25 50 7585100 125 150 0 1 2 3. 4 5 8
AMBIENT TEMPERATURE Ta (T) SUB CONTRAST VOLTAGE (V)

MAIN CONTRAST CHARACTERISTIC

4 - W il

3 //
2 /
7
/ Vec 12V
4 Sub contrast 5.0V

i Pedestal voltage 2.0V
Inputlsignal I?vel 0.|7 Vep

OUYTPUT LEVEL (VP-P)

0 1 2 3 4 5 8
MAIN CONTRAST VOLTAGE (V)

A
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TYPICAL CHARACTERISTICS (cont)

10

M52328SP RISE

a-=F -

x
x>
=
¥
¥

a-"NuuSHUUTNONNECANRENNN]

LARRSE LI

S

A

-1

=

Q'm(mw

i
I.

i(nsj]  1.85(ns)

' Input signal

Square wave
Input amplitude  0.70(Vr-P)
Trin 1.85(ns)

10

R

1
-
1
i
1

' N .

)

[

)
Ll i lenny

s

ey

) TN Wy, --f-- .

Ehe

LLAALE LARED LARAN SAAL"

1]
"
Lbiddirsr i i

o

I'

insj 2.65(ns)

Output signaf

Output amplitude 4.0(Ve-p)
Trout '2.85(ns)
Vee=12V

Maln contrast 4.6 V

Sub contrast 5.0V

Pedestal voltage 2.0V

" QUTPUT PIN

680

Tr= 1/ (Trout)® - (Trin)®
1/ 2.652- 1.85°

1.9 (ns)
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TYPICAL CHARACTERISTICS (cont)

M52328SP FALL
K
90 f--d---doodn = 1 N W
E3
L
:i::
ININEINNNRINANE INEN :ll -Ll; Millilaalizialeny
LD RALRA LN LRARE LA LD AN SRR LR RRAR]
1
| =:\:
L ¥\ g
10 p--tr--f--po-fi-F-Ne bl @117(mV)
el
ins)  1.75(ns
Input signal

" Square wave
Input amplitude  0.70(Vr-p)
Tfin  1.75(ns)

WIDEBAND 3-CHANNEL VIDEO AMPLIFIER

L]
L]
1
]
]
]
1]
1]
L~
1
1
1
flilienidenanlietil

[(ITTTITRTTIiTsn]TeeTs

v

] -¢.670(m\l)

-k
=)
1]
1]
1
1
]
)
[
1
3
1]
1
1
[}
1
(ENURSNLNENUENEENE]

L]
)
)
)
1]
1)
1]
]
H
]
1
1
1
1

|

- 1(ns) 7 4.0{ns)

Qutput signal
Output amplitude 4,0(Vr.P)
Tfout 4.0(ns)
Vee=12V
Main contrast 4.6V
Sub contrast 5.0V
Pedestal voltage 2.0V

QUTPUT PIN
. 680

Tr= 4/ (Tf out)® - (Tt in)*
= \/ 4*-1.75°

% 3.6 (ns)
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APPLICATION EXAMPLE 1

22< FEED BACK
VIDEO IN (@)

22< FEED

BACK .

VIDEO IN (R}

Em Emf
. , 2 ok
1 T [ el
Rl
: 01
[ o s
" GND(B) GND(G) GND(R) Vce .
B-CH G-CH R-CH
BRT BRT BRT
[ W] N T é £
| B-cH | acH [ R-cH
HOLD HOLD HOLD
g
B-CH G-CH R-CH
AMP AMP AMP
F
¥ ¥ 04
B-CH » G-CH - | rcH
r CONTRAST . ["| CONTRAST ) ™ CONTRAST
Veo(B) GND(B) Voc(G) GND(G) Voc(R) GND(R)
1 2 3 4 5 8 7 5] J° 10 " 12
0.01 0.01x 0.01 u ‘
7y ,I 10.01 4 47 ; 0.01 4 7 ; . Jom c;,mp
100 4 S0k 100 4 S 100 ¢ Pum Voc=+12V
0.01 4 0.01 ,;I , 001I 001;4
INPUT SUB CONTRAST INPUT SUB CONTRAST CONTRAST
() CONTROL(B) (R} CONTROL(R) CONTROL

¥ Capacitor is 0.01 . F unless otherviidaispbtition.

Units Resistance : O -
Capacitance; F
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- APPLICATION EXAMPLE 2

CRAT
110V

rvw

—> ] DC CLAMP

1
T

Mo [
— H
>j5| 27 [ 5] oo, [ ) E‘T—IEEEI i ﬁgﬁ?ﬁ%ﬁﬁs

M523285P

1] [2] [_arjlt_E[ 5] (6] [7] [8] [8] [10] ] iz EE' |14
- : . .
W5
Ly La L
|u | | ok
Prant b Lt et
ddak
O—a-E o o o o
12v BIN GIN RIN CLAMP

# Capacitor is 0.01 i F unless otherwise,soesiflied:
Units Resisiance : (2
Capacitance : F

I A
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DESCRIPTION OF PIN

GND

Pin No. Name Voltage and wava information Peripheral circuit of pins Remark
[ ‘Vee(B-ch .
® VccEG-ch; 12V _ Apply equivalent voltage
@ Vee(R-ch) , to 3 channels.
) B-IN S
® G-IN - 2.9v
() R-IN
4.5k ')

@ B SUB CONTRAST . 8 2

@ G SUB CONTRAST 25V . : . « ~

o R SUB CONTRAST| _ - § %

’ &

@8 GND(Bch) | ‘

@ GND{G-ch GND _ —_—
Q0 GND{R-ch} - . ' |
® | CONTRAST 2.5V _

-VoC
50k
CLAMP -
® PULSE
GND

L o e o



MITSUBISHI ICs (TV)
M52328SP

WIDEBAND 3-CHANNEL VIDEO AMPLIFIER

DESCRIPTION OF PIN (cont.)
Pin No. Name Voltage and wave information Peripheral circuit of pins Remark
vee
3ok
® BRIGHT _— _—
GND
® Vee ' 12y ’ - S
: voe
R FEED BACK é 30k '
® VIDEO IN
@ G FEED BACK
& . VIDEQ IN
B FEED BACK
VIDEO IN
GND
vce
72k
1k
@ R HOLD _—
S GHOLD Variable
@ B HOLD
Resistance is necessary
on the GND side. Set the
resistance for current to
Vee be no more than 15mA,
according fo the driver
capacity.
® R OUT apacity
@ G OuUT Variable
@ B OUT
E 50

A



MITSUBISHI ICs (TV)

. M52328SP

WIDEBAND 3-CHANNEL VIDEO AMPLIFIER

INSTRUCTIONS

1) Clamp puise Input _

The clamp pulse is wired as shown in the illustration. The inpuls
are; .

VTH = 2.2V - Diode X 1
=15V

COMPACTOR
(M
p

~—2.2V or HIGHER
VIH(1.5V) - T 1 -
: L «—ov

Voltage in excess of 2.2V is
suppressed.
The recommended voltage
level is as shown in the
illustration on the right.
The recommended pulse
width is as follows:
1.0 usec or mora at 15kHz
0.5 usec or more at 30kHz

. 0.3 usec or more at 64kHz

The clamp pulse wiring is usually long in TV sets. It is sometimes
led from the high voltage side, or

connected indirecty to an external .

pin. Under such conditiohs. the 1-10kQ
wiring may possibly be exposed to 14)
high surge voltage. It is recom-
mended that a safety circuit be
provided as shown in the
illustration on the right.

5~12Vv

2) Brightness control

DC LEVEL SHIFT

FEED BACK VIDEO IN
(18,22,26) -

Inv.Amp.

The mechanism is as shown in the illusiration above. This IC
operates by the external feedback mechanism, and requires DC
data from outside.

2-1) Feed back pin

Signals are output te pins @, &
.and @, and are feed back to
pins 8, @ and @ through an
external circuit as shown in the
“fitustration.

For the feed back signals, only
the pedestal potential is sampled by clamp puise of pin @. It is
retained by holding capacitors .of pins @, @ and @. Output pin
video signal pedestal potential is also retained.
{FEED BACK characteristics are axplained below, with reference to
the diagram.

FEED BACK OUTPUT
VIDEO IN

When FEED BACK VIDEQ IN pin voltage (VF) is varied while pin
®(bright) voltage (VB) Iis sat to 1.5V and 5.1V, the HOLD pin
voliage (VH) changes as lines ® and ® show in the diagram.

As shown by line @, VH changes around VF = 6.1V point.

When VH is varied without input, VF changes as line © Indicates
in the diagram.

This diagram shows the variation of voltages that are output from
OUTPUT pin Vo and then let through an external inversion
amplifier. Their characteristics differ depending on the external
amplifier, as can be seen from the diagram. The clamp point is
intersaction © whera iine @ or ® meets line ©.

No intersaction may appear depending on VB and the external
circuit.

The VB operation range is around 2.5 ~7.5V when VF changes as
line © shows while VH is variable. Investigate VF variation
characteristics, and lay out the external circuit for VB to be within
the control range.lt is recommended that ouiput pedestal potential
be belween 2.0V ~3.0V.

W ®ve=1.5V B Ves5.1V
. 101
<
8
<
3
>
Z 571
o ‘ ‘
o
3 ) \]
T Intersection
. © Dapendent on
- external circuit
0 3 10
FEED BACK PIN VOLTAGE(VF)
2-2) Hold éapacltor

Capacitance of no less than 1,000p is required when fH is 15 kHz.
However, the required capacitance varies depending on the hold
period (operating period except during clamping). Larger
capacitance may be hacessary if the hold period is longer.

The smaller the capacitance, the quicker the response, and the
larger the capacitance, the stable the rasponse. Set the
capacitance according to clamp pulse conditions (especially
vertical sync timing pulse conditions).

‘ B BTN -"ilhl ..'
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M52328SP

WIDEBAND 3-CHANNEL VIDEO AMPLIFIER

M52328SP Cross talk
Measuring conditons
Main : Contrast pin voltage 5.0V
Sub : Contrast pin voltage 5.0V

input signal 0.7Vp-p sine wave

Input frequency

10MHz | 50MHz | 75MHz | 100MHz | Unit
opq [ RG] 45 29 | =23 48 | dB
A=B| 60 38 30 20 | &8
G=R| <60 34 T 8 | B
Cl2 =8 =5 26 20 98 | @B
BoR| 85 | -3 23 T9 | @B
CT3 oG] -80 40 29 26 | @

Cross talk Ct1 inputs signals only to pin @ (R-ch). The output
waveform amplitudes at pin @, @ and @ are called, respectively,
VoR, Voa and Vos.

Voa or Vos [VP-F}

CT1 = 20log Vor [Ver]

[dB)

Cross talk CT2 can be caiculated in the same way, except that
signals are input to pin ® (G-ch).

Vor or Vos [VP-p]
Voa [Vr-F]

CT2 = 20log [dB]

Cross talk CT3 can be calculated in the same way, except that
signals are input to pin @ (B-ch).

Von or Voa [Ve-P]

CT3 = 20lg Vos [Vp-p]

(dB)

CIRCUIT BOARD PRODUCTION INSTRUCTIONS

This |G has a built-in wideband ampilifier, therefore oscillation may

be genarated depending on the circuit board wiring layout. Foliow
the instructions listed below to prevent it.

@ Make wiring between output pin and resistance as short as
possible.

@ Minimize output pin loading capacitance.

® Provide Vcc-GND, line and DC line bypass capacitors close to
the pin. '

® Use a stable supply for Vee. (The four supplies are desired to be
independent of each other.)

@ To reduce oscillation, connect a resistance of dozens of ohms
between each output pin and the next stage.

@ Connecting a coil and a resistor to pin ® Vcc may also be
effective depending on the circuit beard.

Vce

100 100 &

@ Check if signals are not deviated from the power stage.

@ GND should be as wide as possible, It should be an aliover
spread GND pattern as a matter of rule.

@ Hold capacitance should be connected to stable GND to be as
close to the pin as possible.

IC OPERATION REMARKS

@ It is recommended to control pedestal voltage between 2V ~3V
for reduction of distortion. '

@ Apply sufficiently low impedance to each input.




