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MITSUBISHI ICs (TV)
3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS
DESCRIPTION , o PIN CONFIGURATION (TOP VIEW)
The M52321SP semiconductor integrated circuit is a video
amplifier with OSD mixing function. It has three channels of BLK IN 8 0SD ADUUST
100-MHz a'r"p"ﬁers' . o _ ) veet (8) QUTPUT ®'
OSDA .blankln.g function, OSD mixing functlon.. wide -band INPUT (8) 1 vecz @
amplifier., main and sub contrast controls, main and sub SUB CONTRAST (&) HOLD (B)
brightness controls are provided for each channel. This _
semiconductor is aptimal for high-definition displays with an 0SbIN () [5] SUB BRIGHTNESS (8)
0SsD. B GND1 (B) GND2 (B)
veer (@) QUTPUT (G)
FEATURES . INPUT (G) [8] 9| veecz (@)
® Frequency band: RGB  100MHz (at 3VPe) . SUB CONTRAST (G) [9] Bl HOLD (®)
0SD  B50MHz 0SD IN (G [10) SUB BRIGHTNESS (G)
Input : RGB  0.7Vee (standard) GND1 (B) GND2 (G)
OSD  4Ver or more (polarity : positive) veer (R [i2 b5 ouTPUT (B
) BLK 4Vrpr or more (polarity : positive) NPUT (® [i3 Al vocz (R
Output :RGB  4.0Vpr (max) SUB CONTRAST (& [i3 =3 HoLo (R
OSD 4.0Vrs {max) &= ®
® Both contrast and bn‘ghtness can be adjusted with a main 0SD IN (R) [15 SUB BRIGHTNESS (R)
or sub control. The main control is used to change GND1 (R) [1§) GND2 (R
contrast or brightness for three channels at the same time. MAIN CONTRAST {17] NC
The sub control is used to change contrast or brightness cP IN |18 MAIN BRIGHTNESS
for each channel independently. Each control pin can be i
controlled in a range between OV and 5V. " Outline 36P4E  NC: NO CONNECTION
® A feedback circuit is built in the IC, enabling stable DC
supply at IC output pins. RECOMMENDED OPERATIONAL CONDITION
Supply voltage range
APPLICATION Rated VOIAGE FaNnge - sreserssmremsesmansmmseamssnssesenness
CRT displays
BLOCK DIAGRAM . B
OUTPUT(B)  HOLD(B) g GNO2(B)  Voo2(©) BRlGHTNESS(G) OUTPUT(R) HOLD 0 GNO2(R) AN
0SD. ADJUST ! Vecz (B) \BRIGHTNESS(B)/ DUTPUT(G) l HOLD(G) GND2 (G) vocz Ry \BRIGHTNESS(R)/ NC  BRIGHTNESS
- BG- 0 w- w 200 OO
’[nmcmuess ‘ ’lamcumsss
! ! i
G na G R | | R '
AMP HOLD AMP HOLD
1 1 I
1 { 3 | 'S
8 | [ = ¢ || &6 R R
! 0SD MIX BLANKING r'oso MIX BLANKING 0SD MiX [ | BLANKING :
T 1 1 ]
[ ¢ T 1 !
B | [ = G G R J »
CLAMP CONTRAST CLAMP CONTRAST CLAMP CONTRAST X
| 1: ] | I I ] I I ]
BLK IN | INPUT(B) | OSD INGB) | Vec1(G) |SUB CONTRAST| GHD2(S) | INPUT(R) | OSD INGR) |  WAIN -
Vo1 (B)  SUB c&u)msr GND2(B) INUTG) © 05D 1N(6)  VooI(R)  SUB CONTRAST  GND2(R) CONTRAST co yy
(R)
’; MITSUBISHI
I bL24982L 0020182 545 W ELECTRIC 2 - 1065

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI ICs (TV)

M52321SP

- 3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

ABSOLUTE MAXIMUM RATINGS Ta= 25.°'C) ) | .

Symbol Parameter - Rating Unit

Vee Supply voltage 130 3

| Pa Power dissipation 20186 mw

1 Topr Operating temperature . - 20~+85 c

Tetg Storage temperature - 40~ + 150 T

Vopr Recommended operating valtage 120 v

Vopr "~ Recommended operating voltage ran 11.56~125 \"

Sarge Surge voltage resistance | - +200 Vv

‘ ol MisumsH
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ELECTRICAL CHARACTERISTIC TESTING
PROCEDURE

Because signal input pin switch numbers and pulse input pin
switch numbers are shown in Table of ELECTRICAL
CHARACTERISTIC, we omit them in these notes. Only the
switch numbers of external power supplies are named in the
notes.

Sub brightness voltages V32, V27 and V22 are set to the
same value. thersfora, we mention only V32 in
Supplementary Table of ELECTRICAL CHARACTERISTIC. Sub
contrast voltages V4, V9 and V14 are also set to the same
value, therefore we mention only V4 in Supplementary Table
of ELECTRICAL CHARACTERISTIC.

lec

Test conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC. Measure with ammeter A while SW1 is

set to "a. i

Vomax

Set V19 as follows:

1. Input SG1 to pin 13 (pin 8 or pin 3). Increase V19
gradually, and read voltage V19 when the T.P25(T.P30 or
T.P35) output waveform peak is distorted. This reading
is called VTrRi(VTa1 or VTB1).

Lower V19 gradually, and read voltage V19 when the
T.P25(T.P30 or T.P35) output waveform bottom is
distorted. This reading is called VtrRz(V162 or VT82).

)

501

0.0

T.P25 OUTPUT WAVEFORM (T.P30 and T.P35
OUTPUT WAVEFORMS ARE THE SAME.)

2. With these readings, VT(ViR, V16 and VTB) can be
" caleulated as follows :

Vir1(Vte1, VT81)+ VTR2(VT61, VTB1)
B

VTr(VTG, VTB) =

Select relevant readings, depending on the output pin.When
T.P25 is measured, use VTR1; when T.P30 is measured, use
V161 ; and when T.P35 is measured, use VTB1.

3. After setting VTR(VTG or Vrt8), increase SG1 amplitude
gradually starting from 700mV, and read the output
amplitude when T.P25(T.P30 and T.P35) output waveform
peak and bottom start being distorted simultaneously.

Vimax ‘

Starting from a condition as described in Vomax, adjust

gradually starting from 700mVe-p, and read it when output

signal starts being distorted.

Gv, AGv

1. Input SG1 to pin 13 (pin B or pin 3), and read the T.P25
(T.P30 or T.P35) output amplitude. This reading is called
Vori (Vos1 and Vost).

2. Maximum gain Gv is:

Vor1 (VoG1, VoB1) [veel

Gv =20log 0.7 Vel

3. Relative maximum gain AG can be calculated with the

equation given below :
AGv = Vori1/Voe, Yog1/Voss, VoBi/ Vor:

Veri, A Veri

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC, except that V17 is set to 2V.

2. Read the T.P25 (T.P30 or T.P35) output amplitude. This
reading is called Vorz(Vocz or VoBz2).

3. Contrast control characteristic Vcr1 and relative contrast
control characteristic AVcri ¢an be calculated as follows:

Vorz2(Vocz, Vosz)  [Vee]

Verr = 20 log 07 Ver]

A Vert = Vorz/ Vooez, Voaz/ Vo2, Vosz/ Vor2
Venz, A Venz

1. The conditions are as specified in Table of ELECTRICAL

CHARACTERISTIC, except that V17 is set to 1V.

2. Read the T.P25(T.P30 or T.P35) output amplitude. This
reading is called Vors (Vocs or Vos3s). Each voltage is
called Vcra.

3. Relative contrast control characteristic AVcRrz is calculated
as follows :

A Vorz = Vors/ Voes, Voas/ Vosa, Vors/Vors

Vscai, A Vscri )

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC, except that V4,'VO and V14 are set
to 2.0V.

2. Read the T.P25(T.P30 or T.P35) output amplitude. This
reading is called Vora (VoGa or Vosa).

3. Sub contrast control characteristic Vscri and relative sub
contrast control characteristic A Vscri are calculated as
follows :

Vora(Vocsa, Voaa) [Ve.r]

Vscri1 = 20 log 07 Ver]

A Vscri = Vora/ Voga, Voca/Voss, Vosa/Vora

V17T to 25V as shown in Table of ELECTRICAL
CHARACTERISTIC. Enlarge the input signal amplitude
& MITSUBISHI
ELECTRIC 2 - 1071
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Vscna, A Vscnz

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC, except that V4, V9 and V14 are set
to 1.0V.

2. Read the T.P25(T.P30 or T.P35) output amplitude. This
reading is called Vors(Vogs or VoBs),

3. Relative sub contrast characteristic Vcrz is calculated as
follows :

A Vcrz = Vors/ Voes, Voas/ Voss, Voas/ Vors

Vscry, A Vscha

1. The- conditions are as shown in Table of ELECTRICAL
CHARACTERISTIC, except that V17 is set to 3.0V, and
that V4, VO and V14 are set to 3.0V.

2. Read the T.P25(T.P30 or T.P35) output amplitude. This
reading is called Vore(Vocs or Voss).

Vons (Voes, VoBe) [Ver]

Vera = 20 log 0.7 Ver]

A VcR3 = Vors/ Vogs, Voes/ Voss, VoBs/ Vors
Ves, A Vet
1. The conditions are as shown in Teble of ELECTRICAL
CHARACTERISTIC.
2. Read the T.P25(T.P30 or T.P35) output amplitude. This
reading is called Vor7(Voe? or Vos?), and is used as Vs
at the same time. '

3. The relative brightness control characteristic can be

obtained by calculating the. difference among channels, by
using Vor?, Vo7 and Vosr.

A VB1 = Vory — Vo7 (mV]
= Vo7 — Voar
= Vo7 — VoRr7?

VB2, A Ve2 » :
1. The conditions are as shown in Table of ELECTRICAL
CHARACTERISTIC.

2. Read the T.P25(T.P30 or T.P35) output amplitude. This’

voltage is called Vor?’ (Voo?’
the same time. .
3. Relative brightnass control characteristic A VB2 can be
obtained by calculating the difference among channels, by
“using Vor?’. Voa7’ andVoB7' .
AVez = Vorr” — Yoa7 * {mV)
= Voagr’' — Vos7’
= Vo7’ — VoRr?'

or Vom7'), and is Ve2 at

Ves, A Ves

1. The conditions are as shown in Table of ELECTRICAL
CHARACTERISTIC. .

2. Read the T.P25(T.P30 or T.P35) output amplitude. This
reading is called Vor7”(Voe7“or Vos7”"), and ‘is. used as
Vas at the same time.

3. Relative brightness control characteristic A Ves can be .

obtained by calculating the difference among channels, by
using Vor7”, Voo7"and Vos7”.

AVes = Vor?*— Voer” (mV)
= Voe7" - Vos7"
= Vop?" — Vor?”*

Vsnu

The measuring procedure is the same as described in Va1,

A Ve, except: that sub brightness (V32,kV27 and V22) is

set to 5.0V or OV. However, paragraph 3 of Vei, AVsi does

not ' apply.

Fey, Fer’

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. SG3 and SG4 are used. Measure the T.P25(T.P30 or
.T.P35). output waveform amplitude by the procedure as
described in Gv, AGv.

3. The readings are called as follows :

Output amplitude with SG1 input : Vori(Vost or Vos1)

Output amplitude with SG3 input : Yors(Voas or Voss)

Qutput amplitude with SG4 input : Vore{(Voea or Voss)
Frequency characteristics Fci1 and Fci’ can be calculated
as follows :

Fer = 2010 Vora(Voas, Vosa) {Vee]
% Vom (Vos1, Voer) [vrr]

For’ =200 Vora(Vooce, Vose) [Ve.r]
! 9 Vori (Voe1, Vos1) [Vr.P]

4. To obtain relative frequency bandwidths A Fci  and
AFc1’ calculate the difference between Fc1 and Fci1’ for
each channel.

Fec2, AFea

The measuring procedure is the same as described in Fei,

Fci’, except that CONTRAST(V1T) is throttled to 1.5V.

Fes, AFes

The measuring procedure is the same as described in Fcr,

Fc1”, except that CONTRAST(V17) is throttled to 0.5V.

"C.T1,CTa’

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC. '
2. Input SG3 (or SG4) to pin 13 (Rch), and measure the

T.P25(T.P30 or T.P35) output waveform. The measured
value is called Vor (Voa or Vos).
3. Crosstalk C.T.1 is calculated as follows :

[Vpr]
[Ve.e]

“CT.1 =20l0g Voa or Vos [dB]
C.7.17%

( 4 Vor

C.T.2,C.T.2’

1. Input SG2 (or SG4) to pin 8 (G¢ch), and read the output
in the same way as described in C.T.1, C.T.1".

2. Crosstalk C.T.2 is calculated as follows :

2-1072
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CT.2= 20105 ~ 2 vos g"*’% [dB]
(CT2" o6 s
C.T3,CT.3" ,

1. Input SG2 (or SG4) to pin 3 (B-ch), and read the output
in the same way as described in C.T.1, CT.1".
2. Crosstalk CT.3 is:

[Vrr]

o Yor or Voo
o Vre]

T3
€T3 Vos

[dB]

Tr, Tf

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Measure rise time Tri, during which an input pulse rises
from 10% to 90%. Also measure fall time Tfi, during
which an input pulse falls from 90% to 10%. Use an
active probe for this measurement.

3. Measure rise time Trz, during which an output pulse rises
from 10% to 90 %, and measure fall time Tfz during
which an output pulse. falls from 90% to 10%. Use an
active probe for this measurement.

4. Puise characteristics Tr and Tt are calculated as follows :

Trins) = v{Tr2)2 — (Tn)?
TH(ns) =V (Tf2)? - (Th)?

0%

‘.\___, . 10%

Vi4th

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Monitoring output (approximately 2.0Voc), lower the SG6
level gradually, and read the SG6 level when output is OV.

w14

Under the same conditions as described in V14th, reduce the

SGB pulse width gradually, while monitoring output. Measure

the SG6 pulse width when output is OV.

PocH, PocL :

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Measure pedestal voltage at room temperature. The
measurement is called Poc1.

3. Measure pedestal voltage at — 20%C and at 85°C. The
measurements are called, respectively, Pocz and Ppca.

4. PpcH = Pper — Poc2
Poc. = Poct — Poca

3. Relative OSD adjusting control characteristic

OoTr, OTS

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Measure rise time OTr and fall time OTf, during both of
which an output pulse changes between 10% and 909%,
using an active probe. :

Oaj1, A Oajt ,

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Read the T.P25(T.P30 and T.P35) output amplitude. The
reading is called Vora (Voga or Vosa). Each reading is
used as Oajl. :

3. Relative OSD adjusting control characteristic
calculated as follows :

) A Oajl = Vora/ Voca, Voca/VoBa, Vosa/Vora

Oaj2, A Oaj2

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC, except that V36 is set to OV.

2. Read the T.P25(T.P30 and T.P35) output amplitude. The
reading is called Vora (Voce or Vose). Each reading is
used as QOaj2.

AOajl is

AOaj2 is
calculated as follows :

A Qaj2 = Vora/ Voca, Voea/ Vosa, Vosa/ Vora

OSDth - _

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Monitoring output, lower the SG8 level, and read the SG8
level when there is no output. The measurement is called
OSDth.

Vith

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC.

2. Check that no signal is output synchronously with SG8.
(Blanking period)

3. Monitoring output, lower the SGB level, and measure the
SG8 level when there is no blanking period. The
measurement is called V1th.

B L24982kL 0020190 611 WA A

MITSUBISHI
ELECTRIC

2-1073

This Materi al

Copyrighted By Its Respective Manufacturer



MITSUBISHI ICs (TV)

M52321SP

. 3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
: FOR HIGH-DEFINITION COLOR DISPLAYS

INPUT SIGNALS
SG No. Signal contects
Sine wave of amplitude 0.7Vee (100kHz, amplitude variable partially*)

0.7vPP

SG2 Sine wave of amplitude (_).7VP4> (f = 10MHz)
SG3 Sine_wave of amplitude 0.7Vee (f = 50MHz)
SG4 Sine_wave of amplitude 0.7Ver (f = 100MHz)

Pulse of ‘amplitude 0.7Vee (f = 1MHz, duty = 509%)

SG5 0.7vPr

Pulse of 2.0VpF in amplitude and 3.0us in width.
This pulse is synchronous with a standard step form wave pedestal.(Pulse width : variable)

SG6 . 2.0vep ‘ I
oV -

!

3.0us ’ 30us

SG7 .
standard video ‘ L_‘
step form wave __L—I— L‘.__

Pulse of 4.0Vep in amplitude and

BOus in width. ad —
SG8 This pulse is synchronous
BLK signal and with standard step form
OSD signal wave video portions. ov
R
2-1074 - ELECTRIC B L24982b 0020191 558 W
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M52321SP

3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

TEST CIRCUIT DIAGRAM
V36 680 | 22n V32 680 | 224 V27 680 | 22un V22 2 T-)
+ : + +
36] [35] [34] [33] [32] [a1] [s0] [2¢] [28] [27] [26] [25] [24] [23] [22] [27] [e0] [ise
vee GND vee GND vee GND  NC
vce GND Vce GND Voo . GND
1[_2_[34ss|_7_|891o11|lgj131415161713
swi " va vo
a b .01 0.01u 0014} V14 lowis V17 Swis
agl ob 3d/ ob ad ob a b
sSw3 s Sws - swu{)
scs ag b ag.pb 1 a b
SG6
0.0
1 1+
;g 100“
SG1
agy 4b SG2
SG5
12v osed

Units Resistance: Q
Capagitance : F
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3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

APPLICATION EXAMPLE
SUB
QUTPUT(B)  HOLD(B) GND2(B) ooz (6) smcmusssm) OUTPUT(H) HOLD (R) GND2 (R)
5UB . , SUB MALN
ADJUST | ve® \BRIGHTNESS(B)/ T | wow© GND2 6) vecz () \BRIGHTNESS(R)/ NG BRIGHTNESS
=% e &
™ El Y .
- 8 o 2 o PN
+ +
_[e8] [5] [34l [33] [32] [31] [30] [28] [28] [27] [es] 23 ]?E] 21] [20] [is]
) f — 1 ]_' }
B 6 R :
BRIGHTHESS BRIGHTNESS ‘|Bmsrm4£ss
, ! 1 }
B B G G R R |
AMP HOLD amp [ volo AMP 7] HoOLD
1 I T
) S S 1
B B [ o 6 G R !
, 0SD MiX BLANKI NG 0SD MIX BLANKING 0SD MIX BLANKING
T ¥ LK
[ ¢ Tt 3
B | [ B e | J & R Ll =
CLAMP CONTRAST CLAMP CONTRAST CLAMP CONTRAST .
‘ ¥ — T —F i —3 )
1 ‘l 1 i 1 i
K 3'L4rJ REREREOREDRERINERERCREREEERE
b S S
2 T 4 -
T % T 3 % 3
. . T
BLKIN | INUTGB) | OSD INGB) | Voci(®) |SUB CONTRAST|  GHD2(®) INPUTGR) | 05D INGR) | WAIN |
Vo1®  SUB COMTRAST  GNO2(B  INPUT(® oS IN® Ve ®  SiB CONTRAST oz e 1y
® ®)
# Capacitance is 0.01uF unless otherwise specified
v
Units Resistance : ©
Capacitance : F
- MITSUBISHI
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3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

DESCRIPTION OF PIN
Pin No. Name DC -voltage (V) Peripheral circuit Remarks
vee @ Input pulse signals of no
less than 3V.
3V or more
6] BLK IN -
1V or less
GND ® Earth to GND when this
pin is not used.
% ng E(BS‘;:)) 12 _ ® Apply the same level of
o Vee (Roh) voltage to 3 channels.
vee:
® Clamped to approximately.
® INPUT (B) 25V due to pin® clamp
® INPUT (&) 25 pulse signals.
® PUT (B @ Input at low impedance.
25v
GND
@ SUB CONTRAST
®
SUB CONTRAST 25 ® Apply BY or less for
G ’ stable operation.
@ SUB CONTRAST
(R
vee ® Apply pulse signals of‘ '
between 3V and BV.
® |0sDIN® 3~V
® 0OSD IN (G -
® 03D IN (R) 1V or less
GND ® Earth to GND when this
pin is not used.
® | GND (B<ch)
[ @, & | GND (Gch) GND -
®. @ | GND (Rch)
MITSUBISHI 97 T7L HE
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3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

DESCRIPTION OF PIN (cont.)
Pin No. Name DC vol tage(V) Peripheral circuit Remarks

vece

2.5V ® Apply SV or less for
23.8k
@ MAIN CONTRAST 25 ‘l> stable operation.
GND
vee
488k S47k ® Input pulse signals of no
' less than 2.2V
22V or
more

® CP IN - @ ! A l »
1V or less
1_ 2.2v
1.54
_ T | | ®Input at low impedance.

vee
' 20.3k
) —=B-ch
® MAIN BRIGHTNESS - +—G<¢h
‘ GND

) _ _ ® Earth to GND or set to
@ NC OPEN normally.

vce

@ SUB BRIGHTNESS

® 4k ak
4 SUB BRIGHTNESS 28 ® Pull up to Vece when this
© ’ 72k pin is not used.
@ SUB BRIGHTNESS
B =28V
GND
0.2mA
vee

-

rz ) HOLD (R) :;’—’\1\'/(»
@ HOLD (G) Variable
®@ HOLD (B) ‘),
: GND
O
-4 mTsuBisHI
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3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

DESCRIPTION OF PIN (cont)

Pin No. Name DC voltage(V) Peripheral circuit Remarks
@ Used exclusively for output
@ Veez (R) 12 emitter follower.
) Veez (@) o ‘
@ Vecz (B) Apply ® Apply the same level of
voltage to 3 channels.
‘ ® Connect resistance to GND
® OUTPUT (R such that the amperage
(<] OUTPUT (G) Variable. will be no more then 15mA
® OUTPUT (B) with necessary driving
capacity.
vee
@ 0OSD ADJUST Apply
GND
: MITSUBISHI
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