MITSUBISHI ICs (TV)

M52321SP

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

DESCR'PHON . . . . PIN CONFIGURATION (TOP VIEW)
The MB2321SP semiconductor integrated circuit is a video
amplifier with OSD mixing function. It has three channels of BLK IN 8l 0SD ADUUST

100-MHz amplifiers.

0OSD blanking function, OSD mixing function, wide-band
amplifier, main and sub contrast controls, main and sub
brightness controls are provided for each channel. This
semiconductor is aptimal for high-definition displays with an
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ABSOLUTE MAXIMUM RATINGS (Ta= 25.°C)

Symbol Parameter - Rating Unit
Vee Supply voltage 13.0 Vv
| Pa Power dissipation 20186 mwW
1 Topr Operating temperature . —20~+85 T
Tetg Storage temperature - 40~+ 150 C
Vopr Recommended operating voltage 12.0 v
Vopr" " Recommended operating voltage rangef 11.6~125 v
Sarge Surge voltage resistance : + 200 \%
' MITSUBISHI .
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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, thersfore, we mention only V32 in

Supplementary Table of ELECTRICAL CHARACTERISTIC. Sub

contrast voltages V4, VO and V14 are also set to the same

value, therefore we mention only V4 in Supplementery 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”.

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 VTRi(VTG1 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 V1rRz2(VTG2 or V1B2).

2]

504

0.0

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

2. With these readings, VT(VTR, V16 and V7B) can be
" calculated as follows :

Va1 (V161, VTe1) + VTrz(VT1a1, V1B1)
2

VTrR(VTG, VTB) =

Select relevant readings, depending on the output pin.When
T.P25 is measured, use VTR1; when T.P30 is measured, use
Vt61 ; and when T.P35 is measured, use V1B1.

3. After setting VTr(VTG or V18), 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

V1T to 25V as shown in Table of ELECTRICAL

CHARACTERISTIC. Enlarge the input signal amplitude

gradually starting from 700mVere, and read it when output

signal starts being distorted.

Gv, AGv

1. Input SG1 to pin 13 (pin 8 or pin 3), and read the T.P25
(T.P30 or T.P35) output amplitude. This reading is called
Vor1(Vog1 and Vosi).

2. Maximum gain Gv is:

Vori1(VoG1, VoB1) [Vr.p]
0.7 [Vee)

Gv = 201og

3. Relative maximum gain AG can be calculated with the

equation given below :
A Gv = Vori1/Voe), Voa1/ Vosi, Vo1 / VoRrt

Very, A Vert

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 Vor2(Vocz or Vosz2).

3. Contrast control characteristic Vcr1 and relative contrast
control characteristic AVcr1 can be calculated as follows :

Vorz(Voe2, Vos2) {Ve-r]

Veri = 20 log 07 Veel

AVcer1 = Vorz/ Voez, Voaz/ Vorz, Voaz/ Vorz
Ver2, A Ve

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 (Voca or Voss). Each voltage is
called Vcr2.

3. Relative contrast control characteristic AVcrz2 is calculated
as follows :

A Vorz = Vora/ Voas, Voca/ Voss, Voes/ Vors

Vscat, A Vscry .

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC, except that V4, V9 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 Voea).

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

Vora(Vocs, Vosa) [Ve-pl

Vscri = 20 log 07 Ver]

AVscri = Vora/ Voca, Vocs/ Vosa, Vosa/Vora

KRS
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Vscra, A Vschz

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(Voss or VoBs).

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

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

Vscrs, A Vscry

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 Vors(Vocs or Voss).

Vors(Voes, Vose) [Ve-p]
0.7 [Ver]

Vcra = 20 log

A VcRr3 = Vors/ Voas, Voes/ Voss, VoBs/ Vors
Vi1, A Vet
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 VoB?), and is used as Vei
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.

AVB1 = Vor? — Voor (mV)
= Voe7 — Vos7?
= Vo7 — Vor?
Ve2, A Vs2

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 Vor7’ (Voor’
the same time. .
3. Relative brightness control characteristic A Vs2 can be
obtained by calculating the difference among channels, by

or Voar’), and is Ve2 at

“using Vor7’, Voa7’ andVoB?’ .
AVez2 = Vorr’ - Vogr ’ {mV)
= Voar' — Vo7’
= Vos7' — Vor?’
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”(Voc7“or VoB7”"), and is. used as
Va3 at the same time.

3. Relative brightness control characteristic A Ves can be .

obtained by calculating the difference among channels, by
using Vor7”, Voc7"and Vos7”.

AVe3 = Vor?*— Voor” (mV)
= Vog7" - Vosr”
= Vor?”" — Vor7*

Vsmi

The measuring procedure is the same as described in Ve,

A Vg1, except. that sub brightness (V32,kV27 and V22) is

set to B.OV or OV. However, paragraph 3 of Vsi1, AVei does

not apply.

Fe1, 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, A Gv.

3. The readings are called as follows :

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

Output amplitude with SG3 input : Vors(Voss or Vogs)

Output amplitude with SG4 input : Vore(Voce or Voga)
Frequency characteristics Fc1 and Fci’ can be calculated
as follows :

_ Vors(Voas, Voes) [vee]
For = 20100 V0o (Voc1, Voe1)  [Vee)
P Vora(Voce, Voas) [verp]
For” = 20100 5 (Voor, Vosn) [vrr]

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

Fca2, AFe2

The measuring procedure is the same as described in Fei,

Fci’, except that CONTRAST(V17) is throttled to 1.5V.

Fes, AFes

The measuring procedure is the same as described in Fecr,

Fc1’, except that CONTRAST(V17) is throttled to Q.5V.

C.T.1,CTa’

1. The conditions are as specified in Table of ELECTRICAL
CHARACTERISTIC. '
2. Input SG3 (or SG4) to pin 13 (R-ch), and measure the
T.P25(T.P30 or T.P35) output waveform. The measured

value is called Vor (Voe or Vos).

3. Crosstalk C.T.1 is calculated as follows :

N2

[Ve.r] (<B)

“CT.1 =20l0g Voa or Vos
C.T.1

( ’ VoRr

CT2 C.T.2'

1. Input SG2 (or SG4) to pin 8 (Gch), 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 :

97T HR
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M52321SP

3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION

FOR HIGH-DEFINITION COLOR DISPLAYS

[Vee]
[Vrel

CT.2 = 2010 0RO Voo
(CT2") Voo
C.T.3,C.T.3’ .
1. Input SG2 (or SG4) to pin 3 (B-ch), and read the output
in the same way as described in CT.1, CT.1".
2. Crosstatk C.T.3 is:

{dB]

[Ver]

Vor or Voc
=20 log Vel

T.3
€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 909%. 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 Tf2 during
which an output pulse. falls from 90% to 10%. Use an
active probe for this measurement.

4. Puise characteristics Tr and T¢ are caloulated as follows :

Tr(ns) =¥ (Tr2)? —(Tn)?
TH(ns) =¥ (Tf2)? — (TH1)?

100% ——— oo

V14th

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 Poci.

3. Measure pedestal voltage at — 20°C and at 85°C. The
measurements are called, respectively, Poc2 and Ppca.

4. PpcH = Poct — Poc2
Poci. = Poct — Pocs

3. Relative OSD adjusting control characteristic

OTr, 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 90 %,
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 (Voca or Vosa). Each reading is
used as Oajl.

3. Relative OSD adjusting control characteristic
calculated as follows :

) A Qajl = Vora/Voca, Yoca/ Vosa, 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 Vors (Vocs or Voes). Each reading is
used as Oaj2.

A Oajl is

A Oaj2 is
calculated as follows :

A Qaj2 = Vora/ Voca, Voca/ 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
0SDth.

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 SG8 level, and measure the
SG8 level when there is no blanking period. The
measurement is called V1th.

MITSUBISHI
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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*)

SG1

SG2 Sine wave of amplitude 0.7Vpe (f = 10MHz)
SG3 Sine_wave of amplitude 0.7Ver (f = 50MHz)
SG4 Sine_wave of amplitude 0.7Ver (f = 100MHz)

Pulse of ‘amplitude 0.7VPp (f = IMHz, duty = 50%)

SGS 0.7vPP

Pulse of 2.0Vrr 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 e
standard video ‘ I__‘
step form wave _-L—l— LL_

Pulse of 4.0Vee in amplitude and

50us in width, W —
SG8: This pulse is synchronous
BLK signal and with standard step form
OSD signal wave video portions. ov
e TS
2-1074 , ELECTRIC B 249826 002019) 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 | 2.2u va2 680 | 22u v27 680 | 22u v22 vig
+ + +
6] [s5] [a4] [s3] [32] [31] [30] [26] [28] [o7] [e6] [25] [24] [23] P2} [21] [20] [is
vee GN Voo GND Vee GND  NC
vee GND_ vce GND Voo GND

“1s] el 7] [8f 8] Two 11|lgj13 14] Dl e[ 17
0.01u| VO 0014 V14 |swis| |4

agf ob ad/ ob ad ob a b
Sw3 Sws sws o Swi3
a b ag.ob 1 a b

8G8
SGB
001
_Lf
@ 100
T sen
a sb §§
‘}sm 3645 %SGB
12v =
Units Resistance : Q
Capacitance : F
& MITSUBISHI
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3-CHANNEL VIDEO PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

TYPICAL CHARACTERISTICS
MAIN CONTRAST CONTROL
THERMAL DERATING CHARACTERISTIC
—— 5
2400 ON STANDARD INPUT SIGNAL
2 2016 CIRCUIT BOARD 7 45]fn=40kHz ALLWHITE
E2 o 4]0.7vee . .
~ z SUB CONTRAST = 5V
£ o00 w  35|MAIN BRIGHT = 1V
z = SUB BRIGHT =5V
=] E 3
< 1200 g 25
3 ' : 2 /
3 800 T E 15 Vi
E! * ED_' 1 /(
2z 400 A 7
2 ) 3 os A~
. N=
-0 0 25 50 7585100 125 150 005 1152253354455
AMBIENT TEMPERATURE Ta (C) MAIN CONTRAST VOLTAGE (V)
SUB CONTRAST CONTROL MAIN BRIGHTNESS CONTROL
CHARACTERISTIC CHARACTERISTICS
7 ——
°[INFUT SIGNAL Voo = 13v SUB BRIGHTNESS
o A5[fi=40kHz ALLWHITE T 5 /5]
g 410.7vee < Y JOPEN
2 MAIN CONTRAST = 5V < yavi :
w 35|MAIN BRIGHT = 1V 5=} W 5 7 ov
S 7 ,|SUB BRGHT - 5V 2 N/ /
5 a 4 -y 4
25
% § 3 ‘////’/'
5 1.5 / = 2 / / :
E 1 2 /
8 05 % 1
.o ] o /[
0051152 253 354 45 5 0 1 2 3 4 5 6 7 8
SUB CONTRAST VOLTAGE (V) MAIN BRIGHTNESS VOLTAGE (V)
OSD ADJUSTING VOLTAGE BLANKING WAVEFORM
CONTROL CHARACTERISTIC
- 5 INPUT SIGNAL '
& 45[fn = 40kHz
Z 415Vee TTL v
L ALL-WHITE
g 35 P I SIGNAL
6’ 3
S 25
E o BLACK LEVEL 2Voc | P
2 J BLK IN i
'5 15 7 5V 1
5 LA 0
a [ O Pl
R 05 g'sﬂ)o'lr\: 5 BLANKING
%0051 152253354455 = r—] f‘}i?m
0SD ADJUSTING VOLTAGE (V) oHs 0
MITSUBISHI
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M52321SP

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

Pulse Response

1. Input signal  fn = 40kHz, allwhite, 0.7Vrr VG819
Oscilloscope  Iwatsu 556521 (up to 500MHZz)

Probe Tektronix P6202A
@ Tr (o) T#
V.
0.114v ,/ N

o
\]
ins 1ns
Output
. 2. Output signal ' ~
Qutput voltage = 3Vpep ‘ 680
Black level 2Voc
(@ Tr (by Tf
0.5V : )
/
/

] e

2ns 2ns

Pulse Response‘ (BLK)
1. Input signal  fu = 40kHz, all-white, 0.7Verr VG-819
Oscilloscope  Iwatsu 556521 (up to S500MHz)

Probe Tektronix P6202A
@ Tr (b) Tf
N
N
A TN
0.665V S

{

le—s]
Sns Sns

xMITSlBISHI , '
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3-CHANNEL VIDEQ PREAMPLIFIER WITH OSD MIXING FUNCTION
FOR HIGH-DEFINITION COLOR DISPLAYS

2. Qutput signal Output
Black level 2Vpc .
680
(a) Tr by Tf
-
061V A \
- l, \
N
AN
N
2ns 2ns
: Output
Pulse Response (OSD)
1. Input signal  fu = 40kHz, all-white, 0.7VPr VG819 2. Output
Oscilioscope  lwatsu SS6521 (up to S00MHz) (Black level = 2Vpc) 680
Probe Tektronix P6202A
(a Tr
I N T
0.65v 0.5V
] N / |
\] | Il
y /
7 . w,
- vy
5ns 2ns
b) Tf
05V -
N
pt——toed
2ns

2-1078
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MITSUBISHI ICs (TV)

M52321SP

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

APPLICATION EXAMPLE
SuB
OUTPUT(B)  HOLD(B) S8 GND2(B)  Vocz(6)  BRIGHTNESS(G) OUTPUT(R)  HOLD(R) GND2
ADJUST | Ve (B) \BRIGHTNESS(B)/ OUTPUT (G) | HOLD(6) I GND2(G) ' vecz (R) \BRIGHTNESS(R)/
©
2
3

22p

+

<
-
o> {
{73
31] _[30{ j29| |28

-

®)

MAIN

NC  BRIGHTNESS

NN
IBRIGH(';I'NESS|

b1 i1

G
HOLD
f
|
G I I 6 | R R
_'loso MIX BLANKING 0SD_MIX BLANKING
!

G
AMP

1
|
B B l
: 'losn MIXI'““l BLANK ING
T
[ ¢

1

R
H commsr]
—3

B B
CLAMP CONTRAST
—

P
G G R
cLAMP [~ conTrast CLAMP
i —

. 1 ‘i 1 i 1 1
Lm; o] o] 8] LT [ o] 09 .02 (3 (4 T8 6 7 g
S S g
BLK IN | INPUT (B) | 0SD tN(B) l .Vccl(G) ISllB C(i'ﬂ'RASTl GND2 (G) | {NPUT (R) | 0SD INQR) MAIN |
(0] CONTRAST
veet (8) SUB CONTRAST GND2 (B) INPUT(G) 05D IN(G) veer (R) SUB CONTRAST  GND2(R) CP IN
) R)

# Capacitance is 0.01uF unless otherwise specified

©:5v

Units Resistance : Q

Capacitance : F

B L245982L 0020196 03T WM Aamcusumsm

2-1079

Printed fromww. freetradezone.com a servi ce of Partm ner,
This Material Copyrighted By Its Respective Manufacturer

I nc.



MITSUBISHIICs (TV) |

M52321SP

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.
SV or more
@ BLK IN -
1V or less
GND @ Earth to GND when this
pin is not used.
% ng E(BB?:?!)) 12. _ ® Apply the same level of
: ltage to 3 channels.
@ Vee (Rch) ve .
vee:
® Clamped to approximately.
® INPUT (8) 25V due to pin® clamp
® INPUT (G) 25 pulse signals.
®- INPUT (R)

@ Input at low impedance.

® SUB CONTRAST

®
SUB CONTRAST - ® Apply 5V or less for
) - stable operation.
@ SUB CONTRAST
(R)
vee ® Apply pulse signals‘of‘ )
between 3V and 5V.
® |0SDIN® 3~V
® 0SD IN (@) -
® 0SD IN (R) ’ 1V or less
GND | @Earth to GND when this
’ pin is not used.
®. ® | GND (Bch)
- @ ® | GND (Geh) GND -
®. @ | GND (Rch) ’ '
» 1080 | A%‘ W (249826 0020197 T7. EN
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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
vee
2,5V ® Apply 5V or less for
@ MAIN CONTRAST 25 ‘l' stable operation.
- GND
vee
488k S47k ® Input pulse signals of no
less than 2.2V
2.2V or
more
® CP IN - ®— A
lz v 1V or less
'—L15VT
| T | GND ® Input at low impedance.
vee
$20.3k
—B-ch
® MAIN BRIGHTNESS - t——Ce¢h
¢ GND
_ _ ® Earth to GND or set to
® NC OPEN normally.
vce
@ SUB BRIGHTNESS
® 4K ak
@ SUB BRIGHTNESS 28 ® Pull up to Vcc when this
©) ’ T2k pin is not used.
@ SUB BRIGHTNESS
® Tz.ev
GND
0.2mA
vce
1k
@ HOLD (R
@ HOLD (G) Variable
® HOLD (B)
GND
- ' MITSUBISHI
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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 (G) . ‘
@ Veez (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 than 15mA
<] QUTPUT (B) with necessary driving
capacity.
(<] 0OSD ADJUST Apply
: MITSUBISHI
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