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@ fandle this documeni carefully for it contains material protecied by internalional
copyright law. Any reproduction, full or in part, of this material is prohibited
without the express writien permission of the company

@ Vhen using the products covered herein please observe the conditions wriiien herein
and the precautions ouilined in the [ollowing paragraphs. In no eveni shall the
company be liable for any damages resulting from failure to strictly adhere to these
conditions and precautions.

(1) The products covered herein are designed and manufactured for the following
application areas. When using the products covered herein for the cquipment
listed in Paragraph (2), even f{or the following application arcas. be sure to
observe the precautions given in Paragraph (2). Never use the products for
the equipment listed in Paragraph (3).

- Office electronics

- Instrumentation and measuring equipment

- Machine tools

- Audiovisual equipment

- Home appliances

- Communication equipment other than for trunk lines.

(2} Those contemplating using the products covered herein for the following
equipment which demands high reliability, should first contact a sales
representative of the company and then accept responsibility for incorporating
into the design fail-safle operation, redundancy, and other appropriate
measures for ensuring reliablity and safety of the equipment and the overall
system

- Control and safety devices for airplanes, iraims, automobiles, and other
transportation equipment

- Mainframe compufers

- Traffic control svstems

- Gas leak deteclors and aulomatic cutoff devices

- Rescue and security equipment

« Other safety devices and safety equipment, etc.

(3) Do not use the products covered herein for the following equipment which
demands extremely high performance in terms of funciiuonality, reliability, or
accurTacy.

+ Aerospace equipment

- Communications equipment for frunk lines

- Control equipment for the nuclear power industry
- Medical equipment related to life support, etc.

(4) Please direct all queries and comments regarding the interpretation of the
above three Paragraphs to a sales representative of the company.

@® Please direct all queries regarding the products covered herein io a sales
representative of the company.




RB5POO0O6AM

CONTENTS

Pages

L. General Description - « - - - S R 2
2. Terminal i\]am(’. ................. 3
3. Terminal Connections A A NI « 3
4, Block Diagram  « « » ¢ o o 0. R 4
5. Description of Terminals » » » =« « ¢ ¢ v v v v 5
6. Funciional Operation — « « « « « v o o o v o o 12
7. Precaulions = < « « = = = o v 0 e et e 0oL 18
8. Absolute Maximum Ratings R <19
9. Recommended Operating Conditions =« « « « « » - - 19
1 0. Electrical Characteristiics S R K
1 1. Test Cireuil = v v o o v v v e v e o e v e v 32
1 2. Application Circuit Example — « » « « « « « « - 33
1 3. Typical Characteristics =« « o « o+ » o o + 35
1 4. Package and packing specification - R Y




RB5S5POOCG6AM

1. General Descripiion

The Sharp RBAPOOSAM is a video processing 1C for the TFT color LED panel using
the source driver which power supply voltage is 5V, It converls composite video
signals, Y/C separate video signals and RGB signals to the signals suited for
the specific requirements of the TFT color LCD panel

This 1C has the serial data control function and il can simplify the external
circuitl drastically.

Features

- Low power consumption : I125omW (TYP.)

- Conforms to the source driver which power supply voliage is 3V

- Supports composit video signals. Y/C separaie video gignals
and analog RGB signals.

- Built=in common driver.

- Built-in automatic gain control circuit of Y signal (AGC Tevel adjustment
function is available).

« Built-in image enhancement circuif .

« Built-in gamma correction circuilt.

« Built—-in polarity inverting circuit.

« Blanking function is available.

« Contrasi and brightness adjustment funciion is available.

- ¥White balance adjustmeni function is available.

- Power save function is available.

- Serial data control interflace.

- Buitt=in thch DAC

xNot designed or rated as radiation hardened

%Package material: Plastic
xChip material and wafer substrate type: P type silicon
Number of pins and package type: 48-pin quad [lat package
{(pin pitch 0. 75mm
sProcess (Structure) ; Bipolar
Applications

TFT LCD color monitors
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2.

2

o

Terminal Name
Pin No. Terminal Name Pin No. Terminal Name Pin No. Terminal Name
J CLK 17 FADJ 33 GOUT
2 DI 18 AGCFIL 34 RDCDET
3 RINT 19 RIN 35 ROET
4 ACCFIL 20 GIN 36 N. €.
2 CIN 21 BIN 37 Vece?2
8 Veel 2?2 N 38 Veed
7 GND 23 BLKIN 39 COMOUT
R Veed 24 VSH 40 GND
9 SYNCSEP 25 VCOIN 41 COMERP
10 SYNCOUT 26 APCFIL 4?2 FRP
il SYNCIN 27 VCOOUT 43 COMBLK
12 GND 28 BOCDET 44 DACOUT
13 VIN 29 BOUT 45 N. €.
14 PSAVE 30 GDCDET 46 HFILOUT
15 TRAP 31 GND 47 HFILIN
16 CLPFIL 32 GND 48 (S
%N, €. :Non Connection Terminal
Terminal Connections
36| [35] [34][33] [32] [31][a0][20] [ 28] [27] 28] |25
[i_s_ 93
o
41 20
49 19
[43] 18]
45 16
o ]
|48 O 13

L]

Kl EEN

eI

10 mm
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DT

5. Descripiion of terminals

NG ™1 Vol tage Equivalent Circuit Description
L CLK Threshold This is the input terminal of
L—H: the clock for the serial
1. 6¥ interface. The serial data is
H-L: accepted at the rising edge
Loy of this clock

? Dl hystere- This is the inpui tegmiual of
sis inpul the data for the serial

interface.

4 8 N This is the chip select
terminal of the serial
interface. When this is low,
the serial dala is
acceptahle

3 RINJ 0.7V o 1 The value of the resistor

connected to this terminal

decides the injection current
A of the serial interface logic

circuit.

Connect to GND via {bkQ.

4 ACCFIL 1. 8Y This terminal is connected to
at the ACC detection filter.
typical
color bar
input)

5 CIN 2. 55V When using the Y/C video

signal. input the chrominance
signal.
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form

Noy

Term.
1ame

Yoltage

Fquivalent Circuil

Description

6

Veel

This is the power supply
terminal for the circuits
except the RGB oufput
circuits. the €OM oulput
circuit and the CHROMA signal
processing circuits.

Connect to the 3V power

—~1

GND

This is the GND terminal.

Yeed

This is the power supply
termipal for the CHROMA
signal processing circuits.
Conmect to the 5V power
supply

SYNCSEP

L1V

This is the input terminal
for the sync separator
circuit.

Input the signal of the
HFILOUT outpui.

(Refer to the application
circuit esample)

SYNCOUT

Yeel

This is the output ferminal
of the compasite
svaochronizing pulse separated
by the sync separaior
circutt. (Active High)
Because of the outputl 1is
provided by an open circuit
connect {o Vec via {kQ.

SYNCIN

Threshold
[. 5V

MAX5. BV

This is the input terminal of
the horizontal synchronizing
pulse.

The rising edge of SYNCIN
input pulse must be before
the falling edge of SYNCOGT
ottpul putlse.

This is Lhe GND terminal.
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TeTm

Term
name

Voltage

FEquivalent Circuit

Description

13

VIN

I. 8V

This is the input lerminal of
the composite video signal.
(When using the Y/C video
signal, input the luminance
signal.)

14

PSAVE

Threshold
1.5V

This is the power down
control terminal for the
signal processing circuits.
When this is low. this
circuits turn off. Even at
this time the memorized data
is not inifialized.

This terminal is intermally
pulled down to GND at 100kQ.

TRAP

Loy

/X

This ferminal is connected to
the TRAP [ilter.
Quiput impedance:1kQ

16

CLPFIL

2.0V

200

This is the coanection
terminal of the capacitors
for the pedestal clamp of
Tuminance signal.

Because of the high
impedance,

use low leakage capacitors.

FADI

12y

The resistor belween this
terminal and the ground
adjusts the frequency
characteristics of the inner
filters.

Usual resistance:100kQ
Resistance accuracy: £2%,
Temp. stability: &200ppm/C
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o Term. T 1 n A cepr it
o pane Vol tage Equivalent Citcuil Description
18 AGCFIL 1. 04V Vee This terminal is connected o
at the the AGC detection [ilter for
input luminance sigpal.
P. 30 SG3
(APL 50%)
GND
pid
19 RIN 1. 8V ol These are the input terminals
for analog RGB sienals.
200
20 GIN S
A
21 BIN
GND i
b2
22 SW Threshold This terminal selects the
1.5V input mode as {ollows:
Hi: RGB input mode
Lo or Open: composite or Y/C
input mode
This terminal is internally
pulled down to GND at 100kQ.
23 BLKIN | Threshold This is the input terminal of
1. 5V the hlanking pulse.
The RGB outpul sigpnals turn
1o pedestal level when this
terminal is high level
This ferminal is internally
pulled down to GND at 100kQ.
24 VSH The voltlage of this terminal

decides the central voliage
of the RGB output.

The central voltage of the
RGB output is regulated to
become half of the voltage of
this terminal. Connect to the
power supply of the source
driver.
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Torm T " - o — —

N ferm Vol tage Fquivalent Circuit Description

NO ngae

25 VCOTN 4.2V This is the inpui ierminal of

the VOO circuit.

26 APCFIL 2.3V This terminal is connected to

the APC deicction filter.

27 VCOOUT 2.7V Verd | This iy the output terminal
of the VCO circuit.

200 4 5. 6k

S
o0

BDCDET i. 8Y These are the connpection
terminals of the smoothing

capacitors of the feedback

circuits which controt the DC
levels of {he RGB output
signals. Connect to GND via

30 GDCDET

the capacitor.

3 4 RDCDET } )
Use low leakage capacitors.
29 BOUT VSH/?2 These are the ouiput
(central terminals of the LCD
voltage) compliant RGB signals.
33 GOTT

35 ROUT
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form

Ta)

Term.
nape

Voltage

Fquivalent Circuil

Description

GND

This is the GND terminal.

(™)
SN

GND

This is the GND terminal.

Vee?

This is the power supply
terminal for the RGB output
circuits.  Conneci {o the 3V
power supply.

el
oC

Veed

This is the power supply
terminal for the COM cutput
circuit.  Connect to the I3V
power supply.

COMOUT

Veed/?2
{central
voltage)

This is the output terminal
of the COM signal.

This ouiput can drive 4
capacitive load up to 12000pF
directlv.

40

GND

This is the GND terminal.

41

COMFRP

Threshold
1. gV

This is the inpul terminal of
the polarity control pulse
{for the COM output. The COM
oulput voltage becomes high
when this is low and becomes
low when (his is high

FRP

Threshold
1. 5V

This is the input terminal of
the polarity control pulse
for the RGB outputs. The RGB
putputs is inverted when this
is low and not inverted when
this is high.
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Torm TETm.

o wame Voltage Equivalent Circuit Description

4 3 COMBLK | Threshold
{5V

This is the inpul terminal of
the blanking pulse for the
COM outpul. When this is
high. the COM oulput is
hlanked.

This terminal 1s internally
pulled down to GND at 100kQ.

4 4 DACOUT This is the outpul terminal
of the vollage adjusted by

the internal DAC (DAC OUT).

m
46 HFILOUT ZL é Vel The synchronizing area of the
33k signal applied to Pin 47 for
200 sync separator circuit. is
amplified. {hen pass through
the LPF, and then oulput from
this terminal.

47 HFTLIN ! Vool This is the inpul terminal
for the HFILTER

Input the same signal applied
200 to Pin 13.

The tip of the synchronizing
signal is clamped by an
external capacitor.
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7. Tunctional Operation

- Video AGC cirvcuit
This circuit makes a gain change corresponding to the APL level of the luminance
signal.
This circuit prevents the image [rom being whitish or being blackish

« TRAP
{n the case of the composite video input, the TRAP rejects the chroma signal
from the luminance signal.
The frequency of the TRAP is switched between 3. 58MHz (NTSC) and 4. 43MHz (PAL).
For the Y/C inpui, the sienal does not pass through the TRAP

- ACC detectlor, ACC amplifier
The ACC circuit detects the peak of the amplitude of the burst signal to form
the ACC loop.

- VCO. APC detector
The local oscillator circuit (V€O) is a pierce type X tal oscillator circuit.
The APC and the VCO form the PLL loop to eliminate the adjustment work
The APC detector compares the phase of the burst signal with that of the V(€0
oscillator output, and regulates the oscillation frequency of the VCO

- RGB inputs
Because the each terminal of the RGB inputs is clamped, the signal is required
to be AC coupled.
When giving the "Hi” level to the S¥ input, the RGB inputs are valid, and when
giving the "Lo” level to it or opening it, the composite ov Y/C input is valid
The RGB imputs accept the analog signals.

« jamma correction

The relations while the inputted signal and t(he oufputted signal are made
nonlinear as the figure 1 to make it cope with the character of the LCD panel
Relative relations with GAMMAL and GAMMAO can be adjusted by built—in DAC [GAMMAO].
And relative relations with GAMMAL and GAMMA2 can be adjusted by buili-in DAC
[GAMMAZ].
The position of PEAKLIMIT follows the posifion of GAMMAZ.

When built-in DAC [BRIGHT] is made to change. the position of all the tune
points (GAMMAD, GAMMAL. GAMMA2, PEAKLIMIT) changes al the same (ime.

+“—PEAK LIMIT
< GAMMA 2

Ld Lo

+“—— GAMMA I

' GAMMAO

INPUT
FIGURE 1




RBLHPOOBAM

- Bright adjustment

¥hen built-in DAC [BRIGHT] is made to change, the gamma compensaiion point of {he
RGB output and the voltage of (he common output change as the figure 2. The
relations between the voltage of the common ouiput and the gamma compensation point
can be adjusted by built-in DAC [COM AMPLITUDE].

L] L]

PEAK LIMIT —»

1

GAMMAZ —

SAMMAY PEAK LINIT —»
<+— GAMMAL GAMMAZ —»

<— [ANHA] [AMMAZ —

PEDESTAL

{EVEL “‘L_

RGB outpui

<+— GAMMAL

RGB output RGB output

i

common output common output common output

» BRIGHT increase (1ight)

WHﬁ?E WHITE
opa Lt —s— | L ] Ny TL ] RN, L
. CAMNAL—>

1 \’ VAZ > < 3 '1

+— (AMNAL

PERESTAL

LEVEL "1_

RGB output

<—(AMMAL

RGB ouiput RGB output

compon oufput common ouiput common output

» BRIGHT decrease (dark)
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RGE outputs

The pulse turned over by every horizontal period is inputied to the FRP terminal,
and the polarity of the RGB output is turned over as the figure 3 by every horizonlal
period. The feedback loop makes the DC voltage of the output signal to 1/2 of Lhe
voltage of the VSH terminal.

FRP

wonn r—f_J—w D voltage
RGB OUT L_l_l_J ~1/2 VSH

FIGIRE 3

Wide screen mode

A black mask territory can be inserted over and under the LCD screen. Make Lhe
BLKIN terminal high in the period which wants to make a black mask

A black mask territory without an influence of built-in DAC [BRIGHT] is made hy
applying High level to COMBLK terminal at the suitable timing

About common output

COMOUT oulput can drive a capacitive load up to 12, 000pF directly

[n the case of driving 4 capacitive load more than 12, 000pF, conneci Lo the
external bulfer amplifier.

{olor burst mask function

This 1C clamps the pedestal level of the non-reversal period of the RGB outputs at
the RGB outpuls stage lo stabilize the pedestal level of the RGE outputs.
But when a color burst pulse is remaining in the clamp period of the image signal,
the pedestal level changes by ceverv frame, and there i$ a possibility that a screen
{lickers. To avoid this, a blanking pulse is internally generated in the clamp period
and the image signal of the clamp period is masked in the black level.

When it is usually used, a BSTMASK bit is made 1" (the image signal is masked in
the black level.

Power save funclion

The elecitic power of the signal processing circuits are cut down by making (he
PSAVE tervwinal [ow

Even at this time the memorized data on buili-in DAC do not change.
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- About the internal clamp pulse

Internal clamp pulse. which width is 3us* (typically). rises when the SYNC OUT
pulse falls. The clamp pulse is able to generate during the WINDOW pulse is "Hi’,
that is B s# (typically) after SYNC IN pulse rises (Figure 4).

- The timing of the SYNC IN pulse

The SYNC IN pulse must be synchronized with HD.

Make sure the rising edge of SYNC 1IN is not behind the falling edge of SYNC OUT
because the black level might not be provided precisely i the picture area of the
video signal is clamped (Figure 4).

Make sure the [alling edge of SYNC IN does not cover the end of the picture area
of the video signal, to avoid vertical lines on the LCD panels (Figure 4)

image period H SYNC period back porch period image period
—_.__._.._’ . » | .} ol

VIDEO

STGNAL

SYNCOUT

SYNCIN (HD) < > f~2 55

WINDOW PULSE >
Grs typ *

CLAMP PULSE < >
Jus typ *

FIGURE 4

% 11 is the value when the external resistance of 100kQ is connected
with the FADI terminal.
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< Serial interface logic circuit
The serial inlerface logic cireuit is compesed by the {20 logic circuit that
decodes and memorizes ithe serial data, and the D/A converter circuit which gives each
department an adjustment voltage.
When the power is turn on, the value of the register is initialized (refer P. 17).

SERIAL INTERFACE LOGIC CIRCUIT BLOCK DIAGRAM

€S CLOCK
CLK COUNTER | SHIFT REGISTER
DI ) P DISDI4DISDI2DUIDIOD I8 D7 D6 D5 D4 I8 D2 Dt IO

: JITTT v s
} } TEST

DAC I DAC | DbAC ,
REGISTER REGISTER ~ REGISTER
built-in DAC built-in DAC built-in DAC

(D Serial communication timing
A DI signal is taken in the shift register at the (iming when a CLK signpal stands
up. The data taken in the shifl register are transferred to the DAC register atl the
timing when a CS signal stands up.
The data ate abandoned when the data (aken in the shilt register are lesy than 16
bits. When the data exceeds 16 bits, the last 16 bits taken in will be cffective.

] COMMUNICATION TIMING CHART Y

CS

000000606080

D) Construction of the serial data
The construction of the serial data which input DI terminal. is shown in the

{ollowing.

First Last
LSB NSB
b0 1ot Lo Log Loalps Lo Loz LospeIntolnridnialpigloialnis
REGTSTER ADDRESS | «1 | #2 | #3 | #1 DATA

$1:Don’ t care  #2:Writing permission hit  #3:DAC test bit




-]

RBHPOOEAM |

e ” ADDRESS THE ACTION WHEN VALUE|VALUE IN RESETTING
REGISTER NAME ol oalos RESOLUTION INCREASED Do NE
INPUT MODE/SW 10(0[010{ 6 (D8~DI4) X1 01ojtjofifof-1-

PICTURE 1{0folo1 6 (DS~Di3) PICTURE — SHARP olojojofofif-1-

COLOR 011106161 8 (D8~D15) COLOR — DEEP ofojrjojififita
PHASE 111101016 (D8~D1H R-Y/B-Y PHASE — TARGHO[O|0fC[{O8E]-1-
CONTRAST 010111018 (D8~Di5)| CONTRAST — OSTRONG JOf0J0]1)1]0]0}1
BRIGHT 11001101 8 (D8~D15) | BRIGHTNESS — LIGHT [0[0]0]10]041010}1

GAMMA 0 01111101 8 (DE~D1H) | SEPARATE FROM +1— LARGE J010]0|0]1}O[1]0

GAMMA 2 11111101 8 (D8~D15) | SEPARATE FROM »1— LARGE 1G] 0|0]0]0f0]1]0

QUT _LIMIT 010101115 (D8~D12) | AMPLITUDE — SMALL JOJ1]O40fL)-|-1]~
RGB AMPLITUDE 1100011 8 (D8~D1ih)| AMPLITUDE — LARGE JO[O]0fJ010f1f0]!L
SUB-BRIGHT R 1011f0]1]1 8 (D8~D15) | RED AMPLITUDE—LARGE |0(0]O0|0]0J0]0]1
SUR-BRIGHT B {1[1f0]1]1 8 (P8~D15) [BLUE AMPLITUDE—LARGE[0[0]0]0]10}0]0]1
COM AMPLITUDE f{ojofifi]8 (D8~Di5) | AMPLITUDE — [ARGE J0|0J0]0]1f0)0]1
COM BLACK LEV {1JO01111{ 5 (D8~DI2) ] AMPLITUDE — OSMALL |O]10JOfOf1}-]-]1-

DAC OUT O1IQil118 (D8~Di5H) VOLTAGE — HIGH olojojofojofolt

TINT PLilti] 8 (D8~DI5) TINT — GREEN 010101010§014011
%1 THE CONSTRUCTION OF THE INPUT MODE/SW REGISTER
bif FUNCTION NAME EXPLANATION
D3 XCop Input mode chojce,  0:COMPOSIT VIDEO INPUT [:Y/C VIDEO INPCT
. PAL / NTSC mode choice.

b NS lowrse 1ipal

D1 AGCLO AGC level set

Dli AGCLT AGC level set

Di2 BSTMASK COLOR BURST MASKING function epable. 0. 0FF 1:0N
TEST function for gamma adjusiment enable.

D13 GAMTEST When this is tursed on. an image signal is restricted in
a gamma 1 point 0:0FF 1:0ON

Did (Don' { care)

DI (Don't care)

About the DAC test bit D6) and the writing permission bit (D5)

When a D6 bit is "I, the voltage set up in the rvegister chosen with DO-DB3 is
outputted in the DACOUT terminal.

When a D5 bit is "0°, data are not written in the register.

The voltage set up in the register can be confirmed without changing the value of
the register when a D5 bit is made "0 and a D6 hit iy made "1".

When the value of the register is 0. the vollage outputted in ithe DACOUT terminal
rises most. But, as for the DACOUT register. the lowest voltage is ouiputied when the
value is 0.

When a D6 hit is "0, the voltage set up in the vegister is culputted in the DACOUT
ferminal.

When it is usually used, a D5 bit is made "1°, and a D6 bit is made "0,
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7.
'Puwer ?U?KDV ping

Precauntions

terminals ®in 7, 12, 3L 32, and 40) must be at the same potential.
Fver& wiring patierns {rom i bvpass capacitor to Vee or GND must be ihick and
short as much as possible.

- RINJ terminal

A long, noise sensitive wiring of RINJ terminal may cause a mallfunction at
maximym cloch rate of the serial interface. Comnect 4. 7TkQ rcxlsior and 0. [ uF
LdDdClLOF in series between RIN) and GND {parallel LOHHCLLCd to 15k Q resistor

f RIND to aveid this situation.

< ¥hite balance adjusiment

Adjusiing bulli-in DAC [SUB-BRIGHT RI [SUB-BRIGHT B} or other white balance for
each every product is recommended. Otherwise, the whife balance of eachevery
product may be uneven because of the deviation of the electrical paris.

- (OM amplitude adjusiment

Adjusting built-in [\([LOM AMPLITUDE] for every product is recommended.
Otherwise, the brightness of each product may be uneven because of the devialion
of the amplitude of the COMOUT oulput.

+ RGB outpul amplifude

Do not set the black limit level of the non-inverted RGB output under 0.2V by
adjusting huilt-in DAC[RGB AMPLITUDE] [OUT LIMIT]. If the minimum vollage level
becomes under 0.2V, the waveform on inversion and non-inversion become asymmetric
by transistors’ saturatiom, which results central voltage stabilize circuit or
other circuitl operates wrong

- Bright adjustable range (GAMMAO variable ranm

In the case of varying the built-in DAC %BRIGHT make the GAMMAD point of
the RGB outpui be below IV above the pedesial level, to avoid clamp failed

fnput of the signal
Synchronize all the input signals comnected to the IC.

- Input signals that are unusual

Be careful Lo input signals which luminance changes cach horizontal period (for
instance, sienals ihat repeats black level invert ouiput and white level non-invert
output ¥, because irregular output might occur. This irregular oytput may be eased
by increasing the capacitance connecied to the DCDET terminals. Although it will
{ake more time to stabilize the screen after the power is on

\yn( separator input
Make the impedance of the signal source comnected to the sync-separator input as
low as possible. Otherwise, the ability of the sync-separalor may decrease.

FAD] {erminal (pin I7)

Because ihe 1mpedance of this terminal is high the crosstalk with neighboring
signal lines may occur. Therefore, place the resistor commected to this terminal
by the 1€ and design the PWB patlerns in order to minimize the crossialk

SYNCIN (pin 1)
The horizontal synchronizing pulse synchronized with the output pulse of SYNCOUT
{(pin 10) must be applied to pin 11

POWER SAVE ) )
When PSAVE is on, make sure a current doesn’t flow inte IC from the RGB outputs.

Circuits surrounding VOO
P01!ormdnce of the X' tal oscillator reguired is as follows.
a. Load capacitance 16pF
b Frequency toldlancc 4—%055
¢. Temperature stability #3Uppm ,
d Freguency characteristics comparable to AT-49 of DAISHINKU CORPORATION
Wiring belween VCOIN (terminal 25) and X' tal oscillator should be made
{0 keep the capacitive eflect to minimum

Crosstalk between Inputs
A hlzh ‘requency signal should not input into the input terminal of the side
which is not chosen with SW terminal. because the cross talk wavelorm of RGB
outputs may appear by leak lump of the signal from RGB inputs side at the time
of composite video input mode selection, and from composite video input side
at the i{ime of RGB inpuis mode selection
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3. Absolute Maximum Ratings

Parameter Svinhol Condition Rating Unit
Ve 0.3 ~ 4 y
. Voo 0.8 ~ 7 v
supplywoltage e 04~ 165 [
Vg4 0.3 ~ 7 y
Power dissipation Po Ta=25C 125 my
Derating ratio APy Ta>25C 5.8 mi/C
Operating temperature Toor 8y~ 85 T
rang
Storage temperature Tole s~ 150 .
range
SYNC IN inmput signal D03 ~ & v
vollage )
SYNC OUT outpul 7 v
withytand voltage
COM FRP fnput signal GD-0.3 ~ § v
vollage ’
FRP input signal GND-0.3 ~ 6 v
voltage "
COM BLK input signal GND0.3 ~ 6 v
voltage '
BLACK 1IN input signal ND-0.3 ~ & v
vollage
CLK‘ D1, €S input D09 ~ & v
signal voltage ]
VS input signal GND-0. 3~ Vee2+0. 3 v
vollage ‘ ’
9. Recommended Operating Conditions
Parameter Symbol Condition S Eﬁging WA fnit
Vel 2.1 3 3.6 ¥
Operating supply Ve 4.5 B 5.0 v
power vollage Vees i1 I3 15. 5 v
Veed 4.5 5 5.5 v
Cowposite video signal Veur B/W amplitude at 100% color bar 0 035 1 045 | veop
inpui voftage 8 input
Y signal input voltage Vy ?ggu?mplllude at 100% color bar 0 0.35 | 0.45 [ Ve-p
o . ) Burst amplitude ai 100% color o oy
C signal inputl voltlage Ve har inpu? 0 0. 15 0.3 | Vp-r
RGB signal input voliage | Veas [0 Eu‘gmm”“d” al 100% color-bar 1y g o | s
VSH terminal voltage VSH 2.7 - Yee? ¥
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10.

BC Characteristics

Flectrical Characteristics

Inless otherwise specified : Ta=25°C, Veel=3V, Vecl=Veed=5V, Veed=13V, VSH=HV

Parameter Symbo!l Condition MIN. | TYP. | MAX | Unit
Current supply | 1CC 1 |3V power supply current, Vecl 2] 30 mA
Carrent supply 2 ICC2 [5Y power supply curvent, Veel 45| 6.6 | mA
Current supply 3 ICC3 |13V power supply current, Veed. 0.3 1 0.5 mA
Current supply 4 1CC4 |5V power supply current, Veed 7.0 ] 10.2] mA
Current supply 1 (At the - .
signal Droggséor is powered | IPSP1 {j S,ME:D' 3V poyer supply 491 72 ] mA
down) current.
Current supply 2 (At the - .
signat Drosgs;or is powered | 1pspz [P SAVE=0. 5V pover suoply 39 [ 65 | uA
down) current.
Current supply 3 (At the - o .
signal prof:re)s;or 1(3 powered | [PSP3 Ej ‘SME%U‘ 13V power supply 26 43 uA
down) current.
Current supply 4 (At the o :
cigna! processor s povered | 1pspa [P SAVERO. 5V power supply 93 | 155 | A
down) current.
RINT terminal voltage V3 0.4 1 07}F 1.0 ¥V
CIN terminal vollage V5 231 26141 2.9 v
VIN rerminal voltage V13 L5 1.8 1 2.1 v
FAD] terminal voltage V17 0.9 ¢ L2} 1.5 V
RIN ferminal vollage V19 1.5 L8| 2.1 V
GIN terminal voltage V20 1.5 1.8 2.1 V
BIN terminal voltage Vol 1.5 L8] 2.1 v
BDEDET ferminal voltage V28 1.3 L8] 2.1 V
GHCDET terminal voltage V30 L5 L& 2.} V
RDCDET terminal vollage Va4 LS ] 18 2.1 v
HFILOUT terminal vollage V46 L8] | 2,18 248 ¥
CLK terminal current [L1 JCLE = OV, 0.8 4.0 wA
DI ierminal current IL2 |DI = OV. 0.8 40 «~A
SYNCIN ferminal current [L11 |SYNCIN = OV -0.4] -1.0 ] A
APCFIL terminal current [L26 |APCFIL = OV. 0.1 -1.0 ] rA
COMFRP terminal current [L41 |COMFRP = (V. 0.5 -L O] uA
FRP terminal current 1L42 JFRP = (OV. 0.1} -1.0 | A
CS terminal current 1148 |CS = QV. -0.81 40| ©A
PSAVE inpul impedance 114 70 100 ] 130 | kQ
TRAP input impedance 115 0.7 1 .3 ] kQ
SV input impedance 122 70 100 130 | kO
BLKIN input impedance 123 70 100 | 130 | kQ
COMBLK input impedance 743 70 100 130 | kQ
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AC characteristices

Unless otherwise specified @ Ta=25C, Vecl=3V, Vec2=Vecd=hY, Veed=13V
TPUI=SGL TP22=0V. TP41=TP42=SG2.
SW4—0N, SWh—a, SWI-->0N, SWI0—0N, SWI6—O0N, SW26—0N, the other is OFF

DAC setting is CONTRAST=70h, BRIGHT=00h, GAMMAO=GAMMA2=FFh, OUT LIMIT=00h COLOR=58h,

and RGB AMPLITUDE=FFh, the other is preset value. {'h’ means hexadecimal).
The sensitivity of each DAC is measured at the center of setiing range.

Parameter Svmbo! Condi lions MIN. | TYP. | MAX. | Tnit
vato |INPUT MODE/SW=10h, RGBAMP=FFh, TPI3=5G3. | = | o o | 9 &
AGC . Measure the amplitude of TP33 from the .
LEVO |LYA20 pedestal level to the fourth step. L2 | Lo} 21
VA30 [VAI0:APLI0% VA20:APL50% VA30:APL9O% | LO | L4 ] L9
| _VALT [INPUT MODE/SW=14h. 2.0 1 2.7 3.6
A?f vA21 [Measuring condition is same as AGC el 22129
s amntituge | BN gL L1 65| 20 vpr
characteristics | VA12 |INPUT MODE/SW=18h. 2.5 | 3.4 4.4
A?& vA29 [Measuring condition is same as AGC o1 2.9 3.8
LEV2 \;r‘xnz LEVO. 1.3 1R 9 4
A .0 .0 b
| VAL3 [INPUT MODE/SW=1Ch. 99 39 47
A6l vA23 [Measuring condition is same as AGC 271 3.61 4.8
LEV3  prmrmemereed [ 2. M )
VA33 e 2.2 2.9
PICTERE=00h, TP13=5G4, SW33—0N.
GoCNT Sign wave amplitude ratio of T R
NTSC S1ITP33 (Toaded 100pF) when SG4 is 100kHz d
to 2. OMHz.
, GpCN2_{PICTURE=3Fh 2 b 10
mage qualily L |-GeCet JINPUT NODE/SW=[6h, PICTURE=00k R T T
v e el T [GpChy INPET MODE/SW=16h, PICTURE=3h N ’
i INPUT MODE/SW=15h, PICTURE=00h,
o |TP13=5G4, SW33—0N. Sign wave amplitude
ve | OYCL featio of TP33 (loaded 100pP) when SG4 | 4 | O | 4
is 100kHz to 2. 5MHz.
GpYC2 [INPUT MODE/SW=15h, PICTURE=3Fh 10 14 18
TP13=5G9 (3. 58MHz, 0dB, burst/chroma
Color conitol variable Gell |phase=180° ). The amplitude ratio of =30 { -20
fange COLOR=00h to COLOR=58h at TP29. dB
Cel? CONTRAST=3Ch. The amplitude ratio of 10 14
" |COLOR=FFh io COLOR=58h at TP29.
¥ maximim gain GHY g‘gggl"t\ﬁzggg}ff;dff’} TR BEX N A I B
TP22=3V, TP21. 20, 19=8G5.
RGB maximum gain GMRGB |Calcultate gain from the amplitude of 21 24 27 dB
TP29, 33, 35.
Contrast atienuate . TP13=SGs. The amplitude ratio of TP33 ‘ c
ratio (COR .1 CONTRAST=00h to CONTRAST=FFh. 0] &
TP13=SG3 (APL10%, 90%). Measure the
DO reproduction ratio K amplitude (black-black) of TP33 at 10% 95 100 y

and 90% Deline the each value as Vi
apd V2. K= (V1= (V1-V2)) /V1%100
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Parameler Symbol Conditions MIN. | TYP. | MAX. | Unit
TP13=5G4 (100kHz, 3. 58¥Hz) . Define the
Trap aticnuation v lamplitude of TP15 al 100kHz as VL b
ratio  (NTSQ) 66N Nhefine the amplitude of TP15 at R U
3. 58MHz as V2. GeiN=201og (V2/VD)
INPUT MODE/SW=16h, TP13=SG4 (100kHz,
Trap attenuation o |4 43MBz). Measure the amplitude of e |
ratio (PAL) Gelt TP15 at 100kHz and 4. 43M. Define each 4 40 a8
value as V3 and V4. GefP=20log (V4/VY)
ACU characteristic (N} oy e [TP13=SGY (0dB, +6dB, ~25dB). Measure Lhe o ool @
{Composite NTSC in) amplitude of TP29 at 0dB. +6dB. -25dB
ACC characteristic @] .o Def@qe the eqcthalue‘ag Vg, Vi %nd_vz i
(Cumposite NTSC in) GAZNV G\J\\':ZOlOg (\1/\’0) GAZ\J\:ZOI()2<\’2AO> ~-15.0]-10. 0 dB
ACC characteristic (3) - [TNPET MODE/SW=15h,
(/¢ NTSC in) GAIRY  |7p5=869 (0dB, +6dB, ~25d8). Measure the 0 120 d
" amplitude of TP29 at 0dB. +6dB. -25dB.
ACC characteristic | v |Define the each value as V0. VI and V2
A2N : . e -9. -4,
/L NTSC i) G G 1Ny=2010g (V1V0) Gaawv=20log o) | 0| HY a8
ACC characteristic GV .,y |INPUT MODE/SW=16h, ‘
composite PAL in) GATPY [1p13=869 (0B, +6dB, —250B). Measure the 0 120 db
anplitude of TP29 at 0dB, +6dB, -25dB
ACC characteristic (Bl ., opy |Define the cach value as VO, VI and V2. | - ;
. . WA2PY X B ’ =i, —1Z.
(composite PAL i) GAZP GATPV=2010g (VI/V0) GA2PV=201log (V2/V() O a8
ACC characteristic (T o oy INPUT MODE/SW=1Th, o lool @
(Y/C PAL in) u TP5=5G9 (0dB, +6dB, -25dB) . Measure the ‘ :
amplitude of TP29 at 0dB +6dB, -25dB
ACC characteristic (8) sov |Define the each value as V0, VI and V2.
i ; A2 : o PV S -1 0] -
(/¢ DAL in) CAPPY LG pv=a010g 140) Ga2py=2010g v2/v0) | TH 0 00 o
INPUT MODE/SW=15h, TP5=SG9.
Decrease Lhe frequency from
APC capture range e 3. 584545MHz until output of TP29 is - . .
(NTSC. upper side) N appeared. Work out the difference ¥500 | #1600 Hz
between the frequency at this time and
3. 579545MHz.
INPUT MODE/SW=15h. TP5=SG9.
Increase the frequency from
APC capture range o |3.574045MH7 until output of TP2Y is Yy .
(NTSC. lower side) i appeared. Work oul (he difference 16001 =500 Hz
hetween the frequency at this time and
3. 5795458z,
INPUT MODE/SW=17h, TP5=SGS.
Decrease the frequency from
APC capture range , 4. 438619z until output of TP29 is - ,
(PAL, upper side) I+ appeared. Work out the difference 900 |+ 1800 H
between the frequency at this time and
4. 433619%MHz.
INPUT MODE/SW=17h, TP5=5GY.
Increase the frequency from
APC capture range (p- 4. 428619Hz until output of TP29 is 800t =s00 1 B2

(PAL. lower side)

appeared. Work out the dilference
between the frequency at this time and
4. 43301 94H7.
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Parameter Symhol Conditions MIN. | TYP. ] MAX. | Unit
vhkid [INPUT MODE/SW=15h, TP5=SG9. Observe the 43 | -38
Killer operating wavelorm of TP29. Decrease {he burst
input level anplitude from 150mVp-p until the dB
(NTSC) ‘ Killer is turned on. Define the burst }
VOKIB fampiitude as VKIL1 mVp-p). Then, -39
increase the burst amplitude {rog that
situation until the killer is turned
3 vok2a |off. Define the burst amplitude as 47 | 49
Killer operating VEIL2 mVp-p}. VbkIA=20log (VKIL1/150)
inpui level Vok1B=201og (VKIL2/150). dB
(PAL) ~|PAL mode : INPUT MODE/SW=17h.
VDKZB  |Measuring condition is same as NTSC. -39
2%%&&; cotor ghost V¥bsl |Measuring condition is same as VbkiA 50 100 oV
s and Vbk2A (the killer is turned on).
- Measure the amplitude of the color
%%iﬁff color ghost vhs? [difference output of TP29. 50 | 100 | mv
Demodulation output Ry [INPUT MODE/SW=15h, TP5=SGY. Vary the )
amplitude ratio (D) B—y |chroma phase and observe the each 0.56 1 0.66 | 0.76
(NTSC) amplitude of TP29, TP33 and TP35.
Demodulation outpul o |Define the each maxinum amplitude of
amlitue ratio () | b |TP29 P33 and TP35 as VY6 and R | yq | g g | g, g4
(NTSC) B=Y L R-Y) / (B-Y) =VR/VB. (G-Y)/ (B-Y) =VG/VB
Demodutation output R=f  |INPUT MODE/SW=17h, TP5=SG9. Vary the ,
agplitude ratio (3) By |chroma phase and observe the each 0.56 | 0.66 [ 0.76
(PAL) amplitude of TP29, TP33 and TP35.
i Lt . Define the each maximum amplitude of
ol e tatio | SL [T a0 T35 as VG and oo |y | g
(PAL) -1 R-Y) / (B-Y) =VR/VB, (G-Y)/ B-Y) =Y(/VD
R INPUT MODE/SW=15h, TP5=SG9. Vary the
Bﬁi:gui?flon rtiiéééf QRR  Jchroma phase and observe the each 80 50 100 deg
R s amplitude and phase of TP29. TP33 and
TP35. Define the phase causing the
L e maximum amplitude of TP29 as 6B of
D(‘ml)dul‘dll()ﬂ r(ld(ll\wc QGB TPBS as 0 (J’ 01: TP35 453 O R 230 240 250 ng
phase {2 WISU URB=OR-0B, QGB=0G 0
. gt aiion INPUT MODE/SW=1Th, TP5=56S. Vary the
?;ggguaiflon rh&?k;;( QRB  Jchroma phase and observe the each 80 90 100 deg
A o amplitude and phase of TP29, TP33 and
TP35. Define the phase causing the
) . maximum amplitude of TP29 as OB of
bemodulation reiativel gce  I1p33 as 0G, of TP35 as OR. 230 | 240 | 250 | dee
phase (4] (PAL)

QRB=0R-0B. QB=60G-008
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Parameter

Symbol

Conditions

TYP.

MAX.

Unit

Demodulation outpul
residual cartier
(NTSC)

VCRN

TP42=3V. INPUT MODE/SW=15h, TP5=SG9.
Adjust the chroma phase for maximizing
the amplitude of TP29. Measuve the
ratio ol the 7. 15909MHz component to
the 15 737kHz componeni with

SPECTRUM ANALYZER

=30

dB

Demoduldtion outpul
residual carrier
(PAL)

YCRP

TP42=3V, INPUT MODE/S¥=1Th, TP5=S69.
Adjust the chroma phase for maximizing
{he amplitude of TP29. Measure the
ratio of the 8 867238MHz component to
the 5. 625kHz component with

SPECTRUM ANALYZER

=40

dB

TINT variable range

Q-+

INPUT MODE/SW=15h, TP5=569 (NTSC)

fith TINT=80h (preset value), define
the chroma phase causing the maximum
amplitude of TP29 as 0. Define the
each chroma phase causing the maximum
amplitude of TP29 at TINT=00h and
TINT=FFh as 01 and @2

Qr=01-00, ¢-=012-00

40

1
T

deg

~45

deg

PHASE variable range

PQ+

PQ-

INPUT MODE/SW=15h, TP3=SGS (NTSC) .
With PHASE=20h (preset value), define
the chroma phase causing the maximum
amplitude of TP29 as 00. Deline the
each chroma phase causing the maximum
amplitude of TP29 at PHASE=00h and
PHASE=3Fh as 61 and 62

PQt=61-00, PQ-=02-010

-16

deg

Frequency
characteristics
(Y/C input)

fyel

SW29, 33, 35->0N, INPUT MODE/SW=15h,
PICTURE=00n, TP13=SG4 {(amplitude is
20mV). Measure the f{requency when the
amplitude of TP29. 33, 35 (loaded 100pF)
decreases 3dB compared (o the
amplitude of 1t at the [requency
100kHz.

[
fow)

4.0

fve?

PICTURE=3Fh. Measuring condiiion is
same as [ycl

6.0

8.0

Frequency
characterigtics
(RGB input)

freb

SW29, 33, 35—0N, TP22=3V
TP21. 20, 19=SG4 (amplitude is 50mV).
Measure the frequency when lhe
amplitude of TP29, 33. 35 (loaded 100pk)
decreases 3dB compared to the
amplitude of it at the frequency
100kHz.

6.0

MRz
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Parameter Symbol Conditions MIN. | TYP. | MAX. ] Unit
TP22=3V, TP21. 20, 19=5GT (0. 5VP-P).
Ayl [Compute the gain at TP29, 33, 35. 91 94 27
BRYIGHT=FFh, GAMMA2=FFh when measure
Avil
BRIGHT=AFD, GAMMA2=00h when measure I U
AT2 IA Y3 VO 0.5 1 35 [ 6.3
GAMMAG=00h when measure A 0. m
" ' VW2 is voltage between 72 and PEAK
rdlimd correctlion ; o |LIMIT. 1. 4 oE
characteristics A3 1891215 ) 245
At Viry 2
A7l AT? A U 3
Ari
VW2 A0 0.6 1091 1.4 ¥
TP22=3V, RGB AMPLITUDE=00h
RGB AMP variable YRGR1 {Measure the amplilude between black L9 220 2.5 Vo_p
range level of TP33 outpul. P
VRGB2 [TP22=3V, RGR AMPLITUDE=FFh 43146149
RGR AMP sensitivity AVRGE |The amplitude varying per 1LSB. 7 i 13 | wve-p
TP22=3V, TP21, 20, 19=5G5 ("Hi leve=100mV
ropt |)- Measure the amplitude varying . -
SUR-RICHT variabl AR beiween white levels of TP29, 35 when bep o Le
SUDTRRILRL variable SUB-BRIGHT R, B=00h hased on 80h. v
range ; ;
Measure the amplitude varving between
AVSBZ Iwhite levels of TP2Y, 35 when L8] -L5)-12
SUB-BRIGRT R, B=FFh bhased on 80h
%Ubf5R{GHT‘ AVSD The amplitude varying per 1LSB. g (9 16 v
sensitivity
OUT LIMIT=00h, RGB AMPLITUDE=00h
TP22=3V, TP20=SG6 {amplitude is 100mV).
OUT LIMIT variable VBL] {Measure non-inverted output voltage of] 0.45 | 0.65 ] 0.85 v
range TP33 beiween pedesial level and black
limit level.
VBL2 |OUT LIMIT=1Fh 0.0 ] 0.2
OUT LIMIT sensitivity] AVBL |[The amplitude varying per 1LSB. 14 | 20 27 my
TP22=3V, TP21, 20, 19=8G7 (G0mVp-p} .
Gain difference among Measure the ratio of maximum to B
REGR A GRGR minimum amplitude (white-black) among 0.8 ! 0.8 a5
TP29, 33, 35 non-inverted oulput
Gain difference Measure the ratio of the amplitude
DU v | Wite=black) of inverted to non- _
?it?gez‘l?zgrted end | AGINY inverted oulput of TP29, 33, 35. .71 0 0.7 dB
LRz Invert Measuring condilion is same as AGRGB
Difference among RGB | . vy [TP22=8V. Voltage diffevence of ~ 9 ;
oulput black level A VERL pedestal level among TP29, 33, 35. 300 0 100 o
gilgﬁi”ge of RGB Ve |DC voltage of TP29,33 35 ouiput. 23|25 |27 v
DC voltage difference AVe DC voltage difference among TP29. 33, 35 ol o 100 nV

among RGE oulput

output.
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Parameler

Symbol

Conditions

TYP.

Unit

COM AMP adjustable
range

VCOM1

BRIGHT=80h, COM AMPLITUDE=00h
Measure the amplitude of TP39 output.

30
oo

VOOM2

COM AMPLITUDE=FFh

COM AMP sensitivily

AVOOM

The amplitude varving per ILSB

COM-Gamma {racking
ratio

Rr

INPUT MODE/SW=34h, TP22=3V,

TP21 20, 19=SGT (T0G0mVp-p) .

Measure varying ratio of amplitude
between inverted and non-inverted
white level of TP33 to amplitude of
TP39, when BRIGHT=60% and AQh.

COM BLACK LEV
adjustable range

VOB

TP43=3V, COM BLACK LEV=00h.
Measure the ampliitude of TP39 outpul

8. 4

VCB2

COM BLACK LEV=1{Fh

4.6

Ve-p

{0M BLACK LEY
sensitivity

AVCR

The amplitude varving per ILSB.

240

v

DAC OET variable
range

VDACT

DAC QUT=00h.
TP44 voltage at 0. dmA sink

YDAC?

DAC OUT=00h.
TP44 voltage at 0. 5mA source.

v

DAC OUT sensitivily

AVDAC

The ampliiude varying per ILSB.

mV

Carrier leak

(R

INPUT MODE/SW=15h, PICTURE=3Fh
COLOR=FFh, TP42=3V, TP5=SGY (NTSC)
Measure the ratio of the 3. 579545MHz
componeni {o the 15. 734kHz component
in the output of TP33 with SPECTRUM
ANALYZER

=20

dB

Crosstalk among RGB

CTRGB

TP22=TP42=3V, TP21=5G4 (1MHz, 300mV)
Measure the amplifude of 1MHz
component of TP29, 33 and 35 with
SPECTRUM ANALYZER. Calculate the
amplitude ratio of TP33 and TP35 to
TP29. Similarly, TP20=5G4 ({MHz. 300mV),
calculate the amplitude ratio of TP29
and TP35 to TP43. Similarly, TP19=5G4
(IMHz, 300mV), calculate the amplitude
ratio of TP29 and TP33 to TP35

-40

d8

Crosstalk
between inputs
(EXT— INT)

(TE!

TP42=3V. With TP21=564 (1MHz, 300mVv)
TP22=3V and SPECTRUM ANALYZER. Measure
the amplitude of IMHz component of
TP29. Then with TP22=0V. measurc the
attenuation of IMHz componeni on TP29.
Similarly, with TP20=SG4 (1¥Hz. 300mV)
measure the one of TP33. Similarly
with TP19=SG4 {1MHz, 300nV). measure
the one of TP35.

-45

-35

48

Crosstalk
between inputs
(INT—EXT)

CTIE

TP42=3V. TP13=5G4 (IMHz, 300mV).

With TP22=0V and SPECTRUM ANALYZER.
Measure the ampliiude of IMHz
component of TP29. TP33 and TP35. Then
with TP22=3V, measure the attenuation
of IMHz compopent of TP29, TP33 and
TP35.

-45

|
[33
]

db
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Parametler Symbol Conditions MIN. [ TYP. | MAX. | Unit
S . S¥9—0FF. Flow out the current from
Syne 5‘”4Td‘9?,F39”L ISYNC |TP9. Measure the curreat when TPILO 38 o A
current sensitivity turns “Hi” from "Lo”.
S¥HC separator output VON  [SWO—0OFF. Measure the voliage of TP10 .3 v
ON-state voliage
Syne separator S¥9, 10—0FF, TP10=10Y. Flow out the
OFF-state current FOFF 100 A current from TPY. Measure the 1 oA
leak current from TPI0 into pin 10
SYNC [N > . - ,
o1t I hrestold g (e N RN NS
vollage
FRP threshold voltage] VIHrrp |TP42 L2 Lo} L8 y
() ¢ ) Y Q .
COM TRE threshold 1 yrgepsp |7pag Lol Ls s v
voliage
COM BLACK threshold )y frpag to s s v
voltage
BLACK 1% threshold 1 yrpyy [1pos Lol es|ee| v
voltage
serial fopul =0} wpy 1opy 1po, P48 L6 | Lo v
threshold voltage
Serial input -1 VIHHL |TP1, TPZ, TP4S 0.7 | 1o v
threshold vollage
~ SW29, 33, 35—0N, TP21, 20. 19=8G5, TP22=3V
IHDUFIQ??DU[I)I.V LLHL Measure the propagation delay {ime of 30 0 Ho )
propagalion aelay TP29. 33, 35 output when the outlput ( . i3
time (RGB input) WL frises (LLAD and falls (HLD). J0 1 70 f 110
fnput-Output o {9W29, 33, 35—0N, TP13=SG5. Measure the | . £
propagation delay [Pﬁu propagation delay fime of TP29. 33, 35 240 ) o1 800_ .
time (composite output when the ontpul rises (tLH2) and] _ . ) s
inpui) tHLZ  |fa11s (tHLY) 240 | 570 | 800
B , e [SW29, 33, 35—0K8, INPUT MODE/SW=15h. \ op -
IungmQ?FDU{d\;'v (LH3 TP13=5G5. Measure the propagation 160 1 260 | 369 q
D%Oid°¥/é“n e delay time of TPZ9,33. 35 output when ‘ - o s
tie {1/t 1nput) L3 fihe outpnt rises ((LHY) and falls (urg)| 160 | 260 | 360
. SH29. 33, 35—0N, TP13=SG8, TP23=SGH ("Hi~ - c

BL§L§0}?.> delav L1 level=3V). Measure the propagation 0| 170 240 :
DP“?d°d tom detay delay time of TPZ9, 33, 35 outpul when _ Y b
Lime L4 fthe output rvises (iLH4) and falls(iry| 70| 130 190

. - |SW29, 33, 35—0N.  Measure the .

< ) b + . ‘
2R£)'w'[" delay LG propagation delay time from TP42 input S T s
D paen e "lio TP29, 33,35 output when the outpul ‘
e LS Vriges (1LH5) and falls (tHLS). 801 140 1 200
T v SW39—O0N, BRIGHT=80h.  Measure the i
(QM'%i{(.‘ delay LLHG propagation delay fime from TP41 input 400 ) 6ab 900 ns
propagation detdy to TP39 output when the output VR T :
time HL6  frises (tLH6) and falls(tHLS). 3301 5a0 | 770

_|S%39—0N, BRIGHT=80h. COM BLACK LEV=1Fh | | -

(oM BLACK BT |1pa3=565 "Hi” tevel=9¥). Measure the | 960 | 730 | 1100
propagation delay propagation delay time of TP39 output ns
Lime (L7 when the output vises (tLH7) and s60 1 730 11100

falls (LHLT).
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Paramtier Symhol Cnditions MIN. | TYP. | MAX. | Unit
) S%29, 33, 35—0N. TP21. 20, 19=5G10. - N
S¥ (LH8  1p2y=sea CRi™ tevel=3v). Measure the | (0 | 130 ] 190
propagation delay propagation delay fime of TP29. 33 35 ns
Lime . outpul when the outpul rises(t{LH8) and .
LS Lo rs ). 101 150|190
. ) 1LH9 SW.‘)“’OFF, TP47=5G1 (I,LOq IGVCI:Z. 8\"), 1(}0 520 8:0
HFILTER propagation Measure the propagation delay time of i <
delay time , TP46 outpul when the outpul ) o s
tHLY  |vises (tLH9) and falls (tHLY). 180 | 330 | 480
Syne separator PLELO TP47:SG].("LO" I(’,V(-‘,‘]fz. 8. . 500 1000 | 1500
agation delay Measure the propagaiion delay time of 1S
D?“?d%d ' TP1O output when the outputl , . [ '
Lime tHLIO frises (¢LHL0) and falls (tHL1D). 1301 490 | 260
D¥ff€renglal nen ONLT Apyly to a DAC of lower 7 bit 08 os | Lsp
lincar error | resolution.
Differential non - ) : ; : . 1= z \
inear error DNL2  jApply to a DAC of 8 bit resolution. 1.5 1.5 LSB
% The propagation delay time 1¢ measured by referving the 30% point of the input and the

output.

Input signal 1

Inpul signal 2

Gutput signal 1

Qutput signal 2

(As shown in the figure below.)

;;;7——— al%
jf}x——— a0%

—_—~__;;;7—~— all% —— a0%
——50%

tLH
—F—50%
tHL
RN tLH
—3— 50%
{HL
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Serial /0 AC characteristics

Ta=-30~85°C, Veel=2 T~4. 6V, Vee2=Veed=4. 5~5.5Y, Veed=11~15. 5V

Parameter Symbol | MIN TYPD. MAX. Unif
(S sctup time based on CLK rise tsh) 330 ns
DI setup time based on CLK rise fsl 220 ns
CS hold tiwme based on CLK rise th0 330 ns
DI hold time based on CLK rise thi 220 ns
CLK pulse width ("Lo” level period) twll, 330 ns
CLE pulse width ("Hi" level period) twlll 330 ns
(S pulse width ("Hi" level period) tw? 330 04
ts) L th0 € tw? J
| ! ) | |
(s 50% ! : %_NL
: 4 :
, lwll J twil L el twil.
| X 1 ‘ ¥ g
. | | | | i
CLK m m
[ ﬂ | |
| {si \:/ thi J : [ 5 :
£ » 7 K | 2
| | S l A
01 50% S Do >}< D14 >< Di5 ><
N . ., [j - “
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SG No. Wave form
SG1 - — 3y
SG1
—» =4 51
"Lo” level variable.
e HBdus) —————> (pless otherwise
specified OV
SG2 .
—— [H{04 g) ——»
] 3V
SG2
— — 0V
—>| — 2. 5s
SG1 I l
SG3 , . .
APL variable. Stair signal. (10 steps)
SG3 4 o
(APL10Y) 350mY
SG3 Jr#f v Uf
(4P1,50%) 175V | ] | | ]
7t
v UL U U L
(APLY0%) _v
350mv
sov T T T T
SG4
SG4 Amplitude variable.
Enless otherwise
specified 20mV.
S5G1 J
1H (64 12 8) ——4
SGH
"Hi” Tevel variabte.
0 inless otherwise
—> 10 s cnan i .
SG5 specified 100mV.
Ov
308
SG1 |_|
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SG No.

Wave form

SGo
S Q6 Ampl itude variable.
2 b > e ious , Unless otherwise
0Y specified 100mV.
208
SG1 |_|
SG7
Amplitude
variable
SG7
SG1 {
SGS
150mV
SG8 < 30 s
- ()\/’
I20us
SG1 U
SGY Inless otherwise specified:
Burst and chroma amplitude 150mVp-p
Burst and chroma frequency 3. 579545MHz (NTSC) / 4. 4336 19MHz (PAL)
Burst/chroma phase 180° (NTSC) / +£135° (PAL)
—%
SG9 150mY
v
SG10
SG10O « 30ps > 500mVp-p
201s
SG1 ] ] U
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1 1. Test Circult

Tgﬁ TI’(E)S‘:
f f
I, =T

> 2

00
AN
0. 068 u

11

[=3
o
=3

3o

12060p sway

F— 40

j

1

0l
01722

0722

'R J)’,VTMO‘N‘ZI

410 00 u:,t TS TP28
I T o S— =) 19
RB5PO06AM TS
Ty O———— ‘
T g ey
"Wy o—
M6
— 45 —?L—o/
S¥iG ___B_B; "
P45 O 15 T—WH
Tpry Smm— AR
w47 O N: o1
1%
— ! 5 10
258 ‘L
L
/):\\547
o
R —
<
5 %[()Uu
O O ©O (o} Q I'PPO
P48 TR 112 TP5A 3y o TPl

Ngtles
1 Resistance accuracy 2%, Tewperature stability +200ppe/C
#2 TBEK NLT4532-53R6R INTSC mode)
THN NLTAG32-S4R4 (PAL mode)
Nt al
RATSHINKE CORPORATION AT-4Y
Frequency:d S45MA: NS moded
4. 43536 10Uz (PAL mode)
load capacitance 16p¥
Freguency tolerance 30ppn
Temperature stability *30ppn
4, {8pF  INTSC mode?
ey, 3pf (PAL moded

Name-of~article Code: AV7294CLA
Name-of-aviicie Code: lARG2I8CL

Lo
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1

9

Lia

Application circuil example
(NTSC mode)

WOUT

Xtal(y
DATSHINKL CORPORATION AT-49

Freguency 3. 574545Ml3

Load capacitance f6pl

_L_ Freauency iolerance +d0ppm
2 temperature stabitity +
Jlppat

Nl

RBSPO06AM
(NTSC)

FRPO——

COMBLKO—

45

N
<

Ly«

0. 01 )
———————oBLKIN

(VIDED) 0—R

(RGBY 0y
0. 08w BIN

0. 01w GIN
T PRIN

20

b b !

M.T4552-S3R6B

1

s o O

PS OFF; O—8
O

VIN

1k {x1)
A%

o
e
15k (+2)

270

¢
‘
,

{

0. 01

Q . 4
CIN ng

3V

100 1

Notes

{x1) This registor connetcts to the supply
voltage of the timing generator.

(¥2) Resistance accuracy  %£2%,
Temperature stability £200ppm/C

(#3) Name-of-articte Code: Please use
1AF7294CLA equivalent article.

SYNCOUT

SYNCIN
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PAL mode

3 I
— S M
<o - —
[==] g v}
f—«ﬁkf
Qf?: ﬁf ST Xtal tedi
T T DATSHINKE CORPORATION AT-43
Freguency: 4. 43361 OMH
- L Loud capacitance 16pF
2 Freguency tolerance =30ppr
Teapevature stabitiry £ 30ppa
30 25__14F$
001w
—oBLKIN

WIDED) o—R

RtP o

0.0t n BIN
0.0t GIN

T‘WKIN

oo

RB5PO0GAM
(PAL)

15 R
1 (] " s o O R

MLT4532-84Kk4

'S OFF o

5 10 ~——{ f———o0

JV 0. 01w VIN

3_“_]' o1

¥

L §—“—T°- b
1)
|

Nl o—m—
1ok (x2)
i

o L=
CIN }g

o3V = Q0

. = &

Notes = =
U

(1) This resistor connetecis to the supply
voltage of the timing generator.

(#2) Resistance accuracy £2%,
Temperature stability £200ppm/C

{(#3) Name-of-article Code: Please use
TAFOZISCL equivalent ariicle.




RB5POO0OGAM

13. Typical Characteristics

The conditions are the same as AC Characteristics.

AGC awplilude characterisiics

==
7280 —
= —
== 2.5
Z g APLlO%// I,
=220
gl T s
= = )
= 4 I
= A Lo APLQO/U
= //
= P 0.5
==
200
= 0 0.1 0.2 0.3 0.4 0.5
Input amplitude [Vp-pl
PICTURE characteristics
15 T
m //C A
= COMP MAX Y
= 3 52 e
o= /’4/
- = 4 e —
;,_::’ -5 X \\ N
) CONP N1N \ \
= \ R
= Y/C MIN
l'j) I 1.1 1s
0.1 1 10
Frequeney [MH2]
ACC characteristics
5
{
Y/C )
= 4
= 10
= 15 /// cowp

-50 T T -30 -20 -10 0 10
KILLER ON  Input attenuation [dB)

AGC LEVEL

Constants of AGC filler
MQ
Lk

Measure the fourth step

of 10 step stair signal.

The gain

at 0. IMHz [{requency
is 0dB.

NTSC mode.

NTSC mode.
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aghy  [dB]

{0dR at

GAIN

[deg]

TINT

COLOR adjustment
characteristics

20
10 R
0 zl
-10
=20 //
-30
-4{)
00h 20h 40h 60h 80h AOh COh EOh GO
COLOR register
TINT adjustment characteristics
60 =
40 [
20
0
=20
~4{) \\\\\ ——
-60
00h 20h 40h ©60h 80h AOh COh EOh GOh
TINT register
PHASE adjustment
characteristics
30
20
10
0
-10 .
-20 B =
-30
00h 08h 10h 18 20k 28h 30h 38h 40h

PHASE register

The gain at
COLOR register = 58h
is 0dB.

The degree at
TINT register=80h {preset
value) is Odeg

The degree at
PHASE register=20h{preset
value) is Odeg
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[db

GAIN (0dB at FFh)

[V]

LIMIT voltage

[Vp-p]

>k

B/B ampiitude

|

( t

|
LS T BN DS

t l
s

i
PaN

feme B e

[ NS i )

DO Y S oY O D

i

feam]

<N

CONTRAST adjusiment
characlerisiics

—
The gain at
> CONTRAST register = FFh
o is 0dB.
/
/
00k 20h 40h 60h 80h AOh COh EDh
CONTRAST register
OUT LIMIT adjustment characteristics
7
i) \
4
5 Limit voltage
4 The potential between
, pedestal level (non-
3 o
) inverted ouiput) and
2 htack limit level.
| —_
0
f0h 04h 08h OCh 10h 14h 18 1Ch 20h
OUT LIMIT register
RGB AMPLITUDE adjusiment
characteristics
0
5 .
B/B amplitude :
0 - ] The amplitude of the
- black fevel between
] . .
////’ inverted and non-inverted

0 output.
B
0

06h 20h 40h 60h 80h AOh COh EOh GO

RGB AMPLITUDE register
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Amplitude variation

[Vp-pl

COMOUT ampl itude

[Vp-p]

COMOUT woplitude

O o O

T N DO B D b

—
oo

[P RN

SUB-BR{

GHT adjustment characieristics

00h  20h

40h 60h 80h AOh COh EOh
SUB BRIGAT R/B register

COM AMPLITUDE adjustment
characteristics

(0h

\

I

BRI=00h —

— | BRI=80h

— | BRI=FFh

el anu T N S N )

00h  20h

40h 60h 80k AOh COh Ebh
COM AMPLITUDE register

COM BLACK LEV adjusiment
characteristics

GOh

-1 (o ol Nw) <<

™~

o s W

00h  04h

08h 0Ch 10h 14h 18h ICh
COM BLACK LEV register

20h

The amplitude at
SUB-BRIGHT register
=80h (presei value) is 0.

A COMOUT amplitude
depends on hoth

BRIGHT register and
COM AMPLITUDE register.




NS

RBLHPOOEAM

(V]

DACOUT voltage

h3a}

[

ot

DAC OUT adjustment charactleristics

—

]

L

00k

20h 40h 60h 80h AOh CO0h EOh GOh
DAC OUT register

DACOET terminal is open.
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14 Package and packing specification |

1.Storage Conditions.
1-1 Storage conditions required before opening the dry packing.
* Normal temperature : 5~40C
- Normal humidity : 80% R .H. max.

1-2.Storage conditions required after opening the dry packine.
In order to prevent moisture absorption after opening, ensure the following storage
conditions apply:
(1) Storage conditions for one-time soldering. (Convection reflow*!, IR/Convection reflow.’!
V.P.S., or Manual soldering. )
- Temperature : 5~25C
* Humidity : 60% R.H. max.
* Period : 96 hours max. after opening.
(2) Storage conditions for one-time soldering . ( Solder dipping .)
* Temperature : 5~25C
* Humidity : 60% R.H. Max.
* Period : 96 hours max. after opening.
(3) Storage conditions for two-time soldering. (Convection reflow*!, IR/Convection reflow.*1)
a. Storage conditions following opening and prior to performing the 1st reflow.
» Temperature : 5~25C,
* Humidity : 60% R_.H. max.
- Period : 96 hours max. after opening.
b. Storage conditions following completion of the 1st reflow and prior to performing
the 2nd reflow.
+ Temperature : 5~25C,
* Humidity 1 60% R .H. max.
* Period : 96 hours max. after completion of the 1st reflow.
*1:Air or nitrogen environment.

>

1-3.Temporary storage after opening.
To re-store the devices before soldering, do so only once and use a dry box or place desiccant
(with a blue humidity indicator) with the devices and perform dry packing again using
heat-sealing.
The storage period, temperature and humidity must be as follows :
(1) Storage temperature and humidity.
X1 : External atmosphere temperature and humidity of the dry packing.
First opening 4—— X1— Re-sealing ¢—— Y——p  Re-opening ¢—— X2——p Mounting

¢ N e ©
%1 Temperature | 5~4o°ci 5~25C ; X1 5~40T i 5~25C ;
Humidity - 80 %R.H. max 80%R.H. max. ; 80%R.H. max. | 50%R.H. max. i

(2) Storage period.

+ X1+X2 : Refer to Section 1-2(1},(2), and (3)a , depending on the mounting method.
Y : Two weeks max.

20010611
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2. Baking Condition.
(1) Situations requiring baking before mounting.
- Storage conditions exceed the limits specified in Section 1-2 or 1-3.
* Humidity indicator in the desiccant was already red (pink) when opened.
( Also for re-opening.)
(2) Recommended baking conditions.
* Baking temperature and period :
120°C for 16~24 hours.
The above baking conditions apply since the trays are heat-resistant.
(3) Storage after baking.
* After baking, store the devices in the environment specified in Section 1-2 and mount
immediately.

3.Surface mount conditions.
The following soldering condition are recommended to ensure device quality.
3-1.Soldering.
(1) Convection reflow or IR/Convection. (one-time soldering only in air or nitrogen environment)
* Temperature and period :
Peak temperature of 240C max., above 230C for 15 sec. max.
Above 200TC for 50 sec. max.
Prcheat temperature of 140~160°C for 90= 30 sec.
Temperature increase rate of 1~3C . sec.
* Measuring point : I1C package surface.
- Temperature profile :

240C max.

230C

15 sec. max, {

200C

1680C \: 30 see. max
ol

Preheating ( 90+ 30 sec.)

IC package surface
temperature

/

—

\_

Temp. increase 1~3"C “sec.

Time

20010611
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(2) Convection reflow or IR/Convection. (two-time soldering only in air or nitrogen environment)

IC package surface

* Temperature and period :
Peak temperature of 230°C max.
Above 200C for B0 sec. max.
Preheat temperature of 140~160°C for 90+ 30 sec.
Temperature increase rate of 1~3T " sec.
- Measuring point : [C package surface.
- Temperature profile :

200C
160C
5 | 140C
'.5 Preheating (9030 sec.)
2
5
=, Temp. increase 1~3C . sec.

Time

Y

(3) Solder dipping. ( one-time dipping only )

Temperature

+ Temperature and period :
260C max. for 10 sec. max.
Preheat temperature of 120~150C for 12060 sec.
Measuring point : IC package surface and solder bath.
* Temperature profile :

10 sec. mas.

_....Preheating (12060 sec.) Cooling

260C_max. (solder bath temp.)

150°C
(IC package surface temp.)

Time

Y

20010611
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(3) V.P.S.(one-time soldering only )
* Temperature and period :
Peak temperature of 215°C max., above 200°C for 40 sec. max.
Preheat temperature of 140~160C for 90 £30 sec.
Temperature increase rate of 1 ~4C_“sec.
+ Measuring point : IC package surface.
- Temperature profile

160°C

140T |

Preheating (90£30 sec.) 3 \

[C package surface temperature

Temp. increase
1~4T gec.

Time

(4) Manual soldering (soldering iron) ( one-time soldering only )
Soldering iron should only touch the IC’s outer leads.
* Temperature and period :
350C max. for 3 sec. / pin max., or 260°C max. for 10 sec. / pin max.
(Soldering iron should only touch the IC’s outer leads.)
* Measuring point : Soldering iron tip.

4. Condition for removal of residual flax.
(1) Ultrasonic washing power : 25 watts / liter max.
(2) Washing time : Total 1 minute max.
(3) Solvent temperature : 15~40C

20010611
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5. Package outline specification.
Refer to the attached drawing.

6. Markings.
6-1.Marking details. (The information on the package should be given as follows.)
(1) Product name :  RB5P006AM
(2) Company name : SHARP
(3) Date code

(Example) YY WW X%%
Denotes the production ref. code (1~3 digits).

————®Denotes the production week. (01 - 02+ ~ + 52+ 53)

Denotes the production year. (Last two digits of the year.)
(4) “JAPAN” indicates the country of origin.
6-2.Marking layout.
The layout is shown in the attached drawing.
(However, this layout does not specify the size of the marking character and marking position.)

20010611
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P-Q.75TYP 48-0.33%0.! +
—t 015 (W ‘{-9."5 0.05
38 _[ 25 0
37 ] — 24
| Su——
—
| emn—
| e—
—= N -
I o o )
Hi H 4
I o w =
 n— o 7 -~
—
—
—
— !
48 e y 13
n
T 2 (e
(1.75) l0.0%0.2 (1.75) 0.85% [.;2
13.520.4 .45+ 0.
0.1XQ, 1
SEE DETAIL—y — -
A 015 W 2
waunisinininiulainiaisinla P
B &
<1
a
@
o
DETAIL A
[aV]
Ny o
ol T
H| ©
— w| ® =
PKG. BASE PLANE oy .| © Iy
H| — /@/f \0~10°
— L3
- L _
D—REmOE L O NZHAF U— R#E !
i
LEAD FINISH  _ TIN-LEAD PLATING LEAD MATERIAL ! 42ALLOY
HER WE TIAFvINwr—YARTiEL N %
NAME | QFP48-P-1010 BERVWLDET S,
E BAL NOTE Plastic bedy dimensions do not include burr
DRAWING NO. | AA878 | UNIT | mm of resin.
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N—=2LA17 TN
Marking layout

RB5P0O06AM
SHARP
JAPAN

YYWW XXX

O

J

1Pin

20010611
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7 Packing Specifications (Dry packing for surface mount packages.)

7-1.Packing materials.

Material name

Material specifications

Purpose

Inner carton

Cardboard (800 devices / inner carton
! max.)

Packing the devices.
(10 trays / inner carton)

Tray

Conductive plastic (80 devices / tray)

Securing the devices.

Upper cover tray

Conductive plastic (1 tray /inner carton)

Securing the devices.

Laminated aluminum
bag

Aluminum polyethylene

Keeping the devices dry.

Desiccant Silica gel Keeping the devices dry.
Label Paper Indicates part number,

quantity, and packed date.
PP band Polypropylene (3 pes. /inner carton )

Securing the devices.

Outer carton

Cardboard (8200 devices / outer carton

max.)

Outer packing.

{ Devices must be placed on the tray in the same direction.)

7-2.0utline dimension of tray.
Refer to the attached drawing.

7-3.0utline dimension of carton.
Refer to the attached drawing.

8. Preccautions for use.

(1) Opening must be done on an anti-ESD treated workbench.

All workers must also have undergone anti-ESD treatment.

(2)  The trays have undergone either conductive or anti-ESD treatment.
If another tray is used, make sure it has also undergone conductive or anti-ESD
treatment.

(3)  The devices should be mounted the devices within one year of the date of delivery.

20010611
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N

\Inner carton label

Inner carton

Adhesive tape ("H"taping )

00000

LY

\

Outer carton label|

Inner
Outer

/

w4
o
@
k"
2
|
i Two rows
L X WX H
carton - Quter dimensions : 335X 150X 80

carton - Quter dimensions : 340Xx310X175

2 R LA & AR

NAME E Packing specifications
! By

DRAWING NO. 3BJ433 UNIT E

mm

%
NOTE

HEREINRROBE, FMREBRD DB 0 £,
There is a possibility different from this
specification when the number of shipments
is fractions.
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Inner carton label

RBSPOOGAM

¥ (3N)1 RB5PO0GAM
s v/ (T

Quantity (3N) 2 800 XXXXXXXXXXXX 103120

PD Jot
Company code

RBSPOOGAM

(R AT

YYYY.MM. DD
SHARP MADE IN JAPAN

IPart No. (SHARP)

Packed date

4
LRI

TYPE :
EIAJ C-3 <RMK> XXXXKXXXXXXXXXXXX

CQUANTITY)
800

Quantity

A

The country of origin
(It displays, when the countryl
of origin is Japan.)

Duter carton label

Lé§sembly nanagement No.}

The country of origin

(It displays, when the country
of origin is Japan.)

(4S) PKG 1D : RBSPOOGAM

Part No. o
(SHARP) -

/
/

MADE IN JAPAN

(Q) QUANTITY :

3200

YYYY.MM.DD

Product name

(P)CUST PROD 1D : RB5POOGAM

Packed date

Shipment lot XXXXAXXXXXXXX

SHARP

20010611




