SONY

CXD2458AR

Timing Generator for Color LCD Panels

IEOI’ the avallability ot this product, please contact the sales oftfice.

Description

The CXD2458AR is a timing signal generator for
the color LCD panel LCX005BK/BKB, LCX009AK/
AKB, LCX024AK and LCX027AK drivers.

Features

» Generates the color LCD panel LCX005BK/BKB,
LCXO009AK/AKB, LCX024AK and LCX027AK drive
pulse

» Supports NTSC/PAL

 Supports 16:9 (WIDE) display (NTSC/PAL)

» Supports composite SYNC and separate SYNC
(XHD, XVD) input

« Standby function (low power consumption function)

 Supports right/left inverse display

» AC drive of LCD panels during no signal

» Generates timing signal of external sample-and-
hold circuit

» Generates line inversion and field inversion signals

» AFC circuit supporting static and dynamic fluctuations

Applications
Color LCD viewfinders, compact LCD projectors, etc.

Structure
Silicon gate CMOS IC

48 pin LQFP (Plastic)

Absolute Maximum Ratings (Ta = 25°C)

» Supply voltage Vob Vss—-0.3to+6.0 V
* Input voltage Vi Vss—0.3to Vbp + 0.3V
» Output voltage VoVss —0.3to Voo + 0.3V
e Operating temperature Topr  —20to +85 °C
e Storage temperature  Tstg 55 to +150 °C

Recommended Operating Conditions
 Supply voltage Vbb 2.7t03.3 \%
» Operating temperature Topr  —20to +85 °C

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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CXD2458AR
Pin Description
Pin Symbol | 1/O Description Input pin for
No. open status
1 | SLCK I Switches between LCX005, LCX024 (H) and LCX009, LCX027 (L) L
2 | PLNT I Switches between PAL (H) and NTSC (L) L
3 | XCLR I Cleared at OV H
4 | WIDE I Switches between 16:9 display (H) and 4:3 display (L) L
5 | SBLK O | SBLK pulse output (during WIDE MODE) (positive polarity) —
6 | Vss — | GND —
7 | TSTO I Test (Leave open.) L
8 | TST1 I Test (Leave open.) L
9 | TST2 I Test (Leave open.) L
10 | RGT I Switches between Normal scan (H) and Reverse scan (L) H
11 | SLTM | | Switches between LCX027 (H) and LCX009 (L) L
12 | BLK O | BLK pulse output (during WIDE MODE) (positive polarity) —
13 | SLFR I Switches between field inversion (H) and line inversion (L) L
14 | HST2 O | H start pulse 2 (positive polarity) —
15 | STBY I Standby input (H: Operating mode, L: Standby mode) H
16 | CLR O | CLR pulse output —
17 | EN O | EN pulse output —
18 | VST O | V start pulse output —
19 | Vop — | Power supply —
20 | VCK2 O | Vclock pulse 2 —
21 | VCK1 O | Vclock pulse 1 —
22 | HST1 O | H start pulse 1 (positive polarity) —
23 | HCK2 O | Hclock pulse 2 —
24 | HCK1 O | Hclock pulse 1 —
25 | VD O | VD pulse output (positive polarity) —
26 | SLNP I Switches between LCX024 (H) and LCX005 (L) L
27 | XHD I XHD (negative polarity)/Composite SYNC (positive polarity) input —
28 | FRP O | AC drive timing pulse —
29 | FLDO O | Field identification signal —
30 | SH4 O | Sample-and-hold pulse (positive polarity) —
31 | Vss — | GND —
32 | SH1 O | Sample-and-hold pulse (positive polarity) —
33 | SH2 O | Sample-and-hold pulse (positive polarity) —
34 | SH3 O | Sample-and-hold pulse (positive polarity) —
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CXD2458AR
Ei)n. Symbol | 1/O Description lc?;?gr: Zigtfl?sf
35 | XCLP O | Burst position clamp pulse (negative polarity) —
36 | HD O | HD pulse (positive polarity) —
37 | TST3 I Test (Leave open.) H
38 | HP4 I Switches the horizontal display position H
39 | RPD O | Phase comparator output —
40 | Vss — | GND —
41 | CKO O | Oscillation cell (output) —
42 | CKI I Oscillation cell (input) —
43 | Vop — | Power supply —
44 | TST4 I Test (Leave open.) H
45 | XVD I XVD (negative polarity) input L
46 | HP1 I Switches the horizontal display position L
47 | HP2 I Switches the horizontal display position L
48 | HP3 I Switches the horizontal display position L

(H: Pull up, L: Pull down)

Note) The CXD2458AR processes the composite SYNC and separate SYNC inputs with the same pins.

Therefore, care should be given to the following points when using the CXD2458AR.
1) During composite SYNC input, the XVD input pin should be set to L or left open.
2) During separate SYNC (XHD, XVD) input, the XVD width specification is from 2H to 10H.
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Electrical Characteristics

DC Characteristics (Vobb = 3.0V £ 10%, Topr = —20 to +85°C)
Item Symbol | Measurement conditions Min. Typ. Max. | Unit [Remarks
H level input voltage VIH 0.7Vobp \% a
L level input voltage ViL 0.3Vop \%
H level input current lH1 Vi = Vbbp 1.0 HA 5
L level input current liLy Vi=0V -1.0 HA
H level input current lH2 Vi = Vbbp 10 180 HA o
L level input current liL2 Vi=0V -3.0 HA
H level input current lH3 Vi = Vbbp 3.0 HA -
L level input current lL3 Vi=0V -10 -180 HA
L level output voltage VoL1 | loL=1mA 0.2 \% -
H level output voltage VoH1 | loH =—-250pA 2.6 \%
L level output voltage VoL2 | loL = 500pA 0.2 \% o
H level output voltage VoH2 | loH =-125pA 2.6 \%
L level output voltage VoLz | loL = 500pA 0.2 \% -
H level output voltage VoH3 | loH =—-250pA 2.6 \%
Output leak current loz At high impedance state -1.0 1.0 MA | (B
) Vobp = 3.0V, STBY =H 12 mA
Current consumption [o)}
Vop = 3.0V, STBY =L 3 mA
G Al input pins.
8 Input pins XHD and CKI.
3 Input pins SLNP and XVD.
& Input pins XCLR, RGT, STBY, HP4, TST3 and TSTA4.
(5 Output pins HCK1 and HCK2.
05 Al output pins other than those listed in (5 7 and L3,
g Output pin CKO. However, set the input level of input pin CKI to OV or Vbp during measurement.

Output pin RPD.

AC Characteristics (Vop = 3.0V = 10%, Topr =—-20 to +85°C)

Iltem Applicable pins Symbol| Conditions | Min. | Typ. | Max. | Unit

Clock input cycle CKil tck 60 ns
HCK1, HCK2 CL = 30pF 1 15 ns

Cross-point time difference VCKL, VCK2 At CL = 30pF 3 20 s
VCKn, HCKn CL = 30pF 84 ns

Outputrise delay time Other than HCKnand VCKn | | CL = 30pF 76 | ns
VCKn, HCKn CL = 30pF 71 ns

Output fall delay time Other than HCKnand vekn | ™ [cL= 30pF 62 | ns
HCKZ1, SH1 delay time difference | HCK1, SH1 dtl CL = 30pF 1 5 ns
HCK2, SH1 delay time difference | HCK2, SH1 dt2 CL = 30pF 1 5 ns
HCK Duty HCK1, HCK2 dtyH | CL = 30pF 48 53 %
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CXD2458AR

Description of Mode Selection Switch (SLCK, SLTM, SLNP, PLNT, WIDE)

SLCK|SLTM|SLNP |PLNT |WIDE MODE
H X L L L LCX005BK/BKB, NTSC, NORMAL
H X L L H LCX005BK/BKB, NTSC, WIDE
H X L H L LCX005BK/BKB, PAL, NORMAL
H X L H H LCX005BK/BKB, PAL, WIDE
H X H L L LCX024AK, NTSC, NORMAL
H X H L H LCX024AK, NTSC, WIDE
H X H H L LCX024AK, PAL, NORMAL
H X H H H LCX024AK, PAL, WIDE
L L X L L LCX009AK/AKB, NTSC, NORMAL
L L X L H LCX009AK/AKB, NTSC, WIDE
L L X H L LCX009AK/AKB, PAL, NORMAL
L L X H H LCX009AK/AKB, PAL, WIDE
L H X L L LCX027AK, NTSC, NORMAL
L H X L H LCX027AK, NTSC, WIDE
L H X H L LCX027AK, PAL, NORMAL
L H X H H LCX027AK, PAL, WIDE

UNORMAL (4:3 display), WIDE (16:9 display)
0X: Don't Care

SLFR

SLFR is the selector switch for the AC drive timing pulse (FRP). This switch selects field inversion when H and
line inversion when L. Normally, line inversion (L) is used. The transition point is one clock cycle after the
transition point of the VCK1 and VCK2 pulses.

1H inversion
(2H cycle)

1F inversion
(2F cycle)

qw w0

FRP

1

1Field

))

L

1Field ( |_

UrrP polarity is not specified.
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AFC Circuit (PLL Method)

The CXD2458AR employs the PLL method in order to achieve phase synchronization with the input sync
signal.

The PLL circuit phase comparator and frequency division counter are built in, and a fully synchronized AFC
circuit is comprised by connecting an external VCO circuit and LPF.

PLL errors are detected at the following timing.

The phase comparison output of the entire bottom of XHD or the horizontal sync signal of composite SYNC
and the internal H counter becomes RPD. RPD output is converted to DC error with the lag-lead filter (LPF),
and then it changes the varicap capacitance to stabilize the oscillating frequency at 702fh in the
LCX005BK/BKB and LCX024AK, and 1050fh in the LCX009AK/AKB and LCX027AK.

This PLL circuit is adjusted by setting the RPD transition point so that it sets in the center of the window (XHD
or horizontal sync signal of composite SYNC) as shown in the figure below.

4.7us ‘

XHD or horizontal sync signal of —I ,7
composite SYNC
RPD —‘—

WL WH

AC Driving for No Signal

HST1/2, HCK1/2, FRP, VCK1/2, XCLP, VST, HD, VD, SH1/2/3/4 and EN are made to run freely so that the
LCD panel is AC driven even when there are no input sync signals (XHD/XVD and composite SYNC).

During this time, the horizontal sync separation circuit stops and the PLL internal frequency division counter is
made to run freely. At the same time, the auxiliary V counter is used to create the reference pulse for
generating the free running VD and VST because the vertical sync separation circuit is also stopped.

The cycle of this V counter is set to 269H for NTSC and 321H for PAL. However, when there is no XVD
(VSYNC) input for 301H (NTSC) and 360H (PAL), the no signal state is assumed and the free running VD and
VST pulses are generated from the next field.

RPD is kept at high impedance when there is no signal in order to prevent the AFC circuit from causing phase
errors due to phase comparison.

System Clear (XCLR)

The entire logic is initialized by setting XCLR = L. Be sure to perform this operation during power-on and after
changing the STBY pin from L to H. When this function is activated the outputs (XCLP, HD, FRP, VST, VD,
CLR, EN, HST1/2, HCK1/2, SH1/2/3/4, VCK1/2, FLDO, SBLK and BLK) go to L.

—10-
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Right/Left Inverse Display

The CXD2458AR outputs a right/left inversion timing pulse that supports the right/left inverse display function
of the LCX005BK/BKB, LCX024AK, LCX009AK/AKB and LCX027AK.

The LCD panel is arranged in a delta pattern, where the same signal line is 1.5-dot offset at adjoining vertical
lines. For this reason, a 1.5-dot offset is attached to the horizontal start pulse (HST) of the LCD between odd
lines and even lines in order to correct this difference. Other H system output pulses are also 1.5-dot offset.
When the panel is driven with left scan (Reverse scan), this offset relationship becomes inverted for even and
odd lines, and the asymmetrical dot arrangement produces an offset.

Therefore, the CXD2458AR internally controls the right/left and interline offset to allow right scan or left scan
display by setting RGT = H or L for right/left inversion.

Right scan Left scan
(Normal scan) (Reverse scan)
-y -
H SCANNER

[od

w

z

z Display area

O

N

>

SH Pulse and HCK Phase Relationship
The phase relationship between the SH pulse and HCK changes according to switching between right scan
(Normal scan) and left scan (Reverse scan). SH3 is the re-sampling pulse.

RGT = H (Normal scan) RGT =L (Reverse scan)

HCK1/2

|
{
|

SH1

- TLILT
- JLIL Il
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16:9 (WIDE) Display Mode
Setting the WIDE pin to H shifts the unit to WIDE display mode. In this mode, the aspect ratio is converted
through pulse eliminator processing, allowing 16:9 quasi-WIDE display.

Vertical pulse eliminator scanning of 1/4 (NTSC) and 2/6 (PAL) for the LCX005BK/BKB and LCX009AK/AKB,
and 1/4 (NTSC) and 10/28 (PAL) for the LCX024AK and LCX027AK is performed, and the video signal is
compressed in the display area compared to 4:3 display to achieve 16:9 (WIDE) display. In addition, in areas
outside the display area, vertical high-speed scanning is performed and black signals are written to the black
display area in the upper 28 lines and the lower 27 or 28 lines. During this period, the FRP and HST output
cycles are also changed, and EN and CLR are not output. In addition, the SBLK output, which is the black
signal generation timing pulse, and the LCX024AK/LCX027AK black display area control signal BLK are both
H.

(For example, black display in the panel is permitted by connecting the SBLK output to the external RGB input
pin of the CXA1785AR.)

See the Timing Charts for details.

Vertical high speed scanning

: 28 LINES
\- Black display area ‘ (28 LINES)

218 LINES
Display area Display area 163 LINES
(225 LINES) / play (169 LINES)

Black display area -} (ZggLﬂPNEESS)

16:9 display

4:3 display Vertical pulse eliminator scanning

UNumbers in parentheses are for the LCX009AK/AKB and LCX027AK.

Note) When the no signal status occurs during 16:9 (WIDE) display mode, 4:3 display mode results.

—12 —
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HP1, 2, 3,4

These are selector switches for the horizontal display position. The HST timing can be set at 2fh intervals in 16
different ways by using the four HP1, 2, 3 and 4 bits. The picture center is set at internal preset value:
HP1/2/3/4: LLLH. However, because there is actually a difference between the RGB signal and the drive pulse
delays, the picture center may not match the design center. In this case, adjust with these switches.

The HST timing (from SYNC termination to the rising edge of HST) for even lines is shown below.

LCXO005BK/BKB, LCX024AK (NTSC/PAL)

HP4  HP3  HP2  HP1 HST1 (NTSC/PAL) HST2 (NTSC/PAL)
0 0 0 0 | 72fh (6.51/6.56ps) 74.5fh (6.74/6.79ps)
0 0 0 1 | 70fh 72.5fh
0 0 1 0 | 68fh 70.5fh
0 0 1 1 | 66fh 68.5fh
0 1 0 0 | 64fh 66.5fh
0 1 0 1 | 62fh 64.5fh
0 1 1 0 | 60fh 62.5fh
0 1 1 1 | s8th 60.5fh
1 0 0 0 | 56fh (5.06/5.11ps) 58.5fh (5.29/5.33ys)
1 0 0 1 | 54fh 56.5fh
1 0 1 0 | 52fh 54.5fh
1 0 1 1 | s0fh 52.5fh
1 1 0 0 | 48fh 50.5fh
1 1 0 1 | 46fh 48.5th
1 1 1 0 | 44th 46.5th
1 1 1 1 | 42fh (3.80/3.83ps) 44.5fh (4.02/4.06ps)

OThe HST1 and 2 timing for odd lines is 1.5fh delayed and 1.5fh advanced respectively from the above timings.
(See the Timing Charts for details.)
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LCXO009AK/AKB, LCX027AK (NTSC/PAL)

HP4  HP3  HP2  HP1 HST1 (NTSC/PAL) HST2 (NTSC/PAL)
0 0 0 0 | 91fh (5.51/5.55us) 93.5th (5.66/5.70ps)
0 0 0 1 | 89fh 91.5th
0 0 1 0 |87 89.5th
0 0 1 1 | 85fh 87.5th
0 1 0 0 | 83fth 85.5th
0 1 0 1 | 81fh 83.5th
0 1 1 0 | 79h 81.5th
0 1 1 1 | 77fh 79.5th
1 0 0 0 | 75fh (4.54/4.57ps) 77.5th (4.69/4.72ps)
1 0 0 1 | 73fh 75.5th
1 0 1 0 | 71fh 73.5th
1 0 1 1 | 69fh 71.5th
1 1 0 0 | 67fh 69.5fh
1 1 0 1 | 65fh 67.5th
1 1 1 0 | 63fh 65.5fh
1 1 1 1 | 61fh (3.69/3.72us) 63.5fh (3.84/3.87ps)

UThe HST1 and 2 timing for odd lines is 1.5fh delayed and 1.5fh advanced respectively from the above timings.
(See the Timing Charts for details.)
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“““““ e  y T

RGT: H (Normal scan)

HP1/2/3/4: LLLH

L__¥ I

LCXO005BK/BKB, LCX024AK Horizontal Direction Timing Chart

| | | i C . ATps(s2th) | | | | | | i | | | | i

| | | | | | | C arps(s2th) 1 | E | | | | :

| | | : E | | | 21ps (23fh)  aausqohy 0 | | : | | | | i

| 20ps(a2th) | | —>—=— 30fh ! ! ! ! ! 5

- - : | 2.5fh ! | : ! | | |

1.3us (14th) : | V[ e ] | | | : | :

| | | | | ERRREEIR E | | | | E
3 ODDFIELD«:/' : EVENFIELD\LA |3"""3_"3"_3"""3"_"E"""i"""i""_3"""3"""5"_"

[lwwom & 0

———————jossEm

" 3.0us (33fh) B : 3 3 : 3 3 : : :

EVEN LINE
Note) The third row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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RGT: L (Reverse scan)

HP1/2/3/4: LLLH

LCXO009AK/AKB, LCX027AK Harizontal Direction Timing Chart

NTSC/PAL

MCK

4.4ys (72fh)

XHD
(BLK)
HD
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HCK1

HCK2
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ODD LINE

Note) The third row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.



SONY CXD2458AR

RGT: L (Reverse scan)

HP1/2/3/4: LLLH

EVEN LINE

Note) The third row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.

LCXO009AK/AKB, LCX027AK Horizontal Direction Timing Chart

NTSC/PAL




LCXO005BK/BKB Vertical Direction Timing Chart
NTSC

|:| : 1st display line

XVD ! ! | 1 | L_J

\|||||||||H|||||||||||||||||H|||||||||H||||||||H|||||||H|||||||||||||||||||H!|||||||H||||||||\|||||||||!||||||||||

CSYNC \|||||||||H|||||||||||||||||H|||||||||V|||||HW||||||H||||||||\|||||||||||||||||||\|||||||||H||||||||\|||||||||’||||||||||
‘B“"||||||||||||||||||||||||||||||||||||||||| |||||||||||||_||||||||||||||||||||||||||||||||||||||||||||||||
VST § rj

VCK1

XH

O

VCK2
' FRP |

B(lHinversion)‘ - - I- - L - L L1 /] i LU - I- - L - - L B i LU - I- - U
!|||||||||]|||||||||l|||||||||!|||||||||!|||||||||!|||||||||]|||||||||I|||||||||!|||||||||!|||||||||!|||||||||!|||||I|||I

|
HS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

]

EN

CL

Py

o
(1F inversion) ; |

------------------------------------------------------------------

Ao ; ; ; i

i — |

_____________________________________________________________________________________________________________________________________________________________

SBLK !

BLK |

ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.

ANOS

dv8ScadxO



LCXO005BK/BKB Vertical Direction Timing Chart
NTSC

|:| : 1st display line

= | | | | | ;
(T T T T T T T T T T T T T T T T T I T T T T
st [T
e |||||||||||||||||||||||||||||||||||||||||| ||||||||||%u|||||||||||||||||||||||||||||||||||||||||||||||

VCK1

XH

O

VCK2
FRP

(1H inversion) - - I.i 7_7 7. ‘ 7. 7. 7‘. 7. .7_ ‘_7. _7 .7‘ _7 .7 I_i 7_7 ~ ‘ _7 _7 _: _7 _7 ‘7_ - -} B i
l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l|||||||||l

HS
___________________________________________________________________________________________________________________________________________________________

et

EN

py)

CL

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

FRP
(1F inversion) i, ,,,,,,,,,,,, :,,,,,,,,,,,,;, ,,,,,,,,,,,, R S ;, ,,,,,,,,,,,, o I

FLD | | 1 s s 1 |

w - T

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SBLK i

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

BLK |

EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.

ANOS

HVv8SYZAXD



LCXO005BK/BKB Vertical Direction Timing Chart

PAL

|:| . st display line

XVD; | i 1 1 u | !

XHD !||||||||||||\||||!|H||||||||!||||||||H!||||||||!|||||||||||||||H!IH||||||||!|||||||||\|||||||||!|||||||||I|||||HH\
csvNe HII||||||||||||||||HII||||||!||||IIIIIHIIIIWHIIIIIH|||||||||||||||IIIH|||||||||H|||||||H|||||||||H|||||||||||||||||H
‘BLK)I|||||||||l|||||||||I|||||||||I|||||||||I| | j |||||||||||||||L||||||||||||||||||||||||||||||||||||||||
o

VCK1 |

VCK2

FRP |

inversion)

HST ||||||||||||||||H||||||!||||||||H||||||H||||||||||||||||\|||||||!||||||||H||||||||||||||||||||||||
EN;TJ U U U I [ [ O | [ (I [ UH?H‘
CLRH||||||||l|||||||||||||||||||l|||||||||l|||||||||i|||||||||l|||||||||i|||||||||||||||||||||||||||||i|||||||||l|||||||||i

FRP :‘ ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ |

(1F inversion) : : : : : : SN R - R

o R D A

_____________________________________________________________________________________________________________________________________________________________

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.

ANOS

dv8ScadxO



LCXO005BK/BKB Vertical Direction Timing Chart

PAL

XVD

XH

O

CSYNC

(BLK)

VST

VCK1

VCK2

FRP !
(1H inversion) .

|
5
| HS

=

EN

py)

cL
FRP

(1F inversion)

FLD

VD

SBLK

BLK |

|:| : 1st display line

L
IH|!|||!H|H|!H|!|H!|H!|HH||!HIIH!IH!IHIH|!||HIHH||H|!|H!|H!|H!|||!HIIH!IH!IHIH|!|||!|H|\||H|!I
!|||||||||||||||||||H||||||||!|||||||||H|||WH||||||!|||||||||||||||||||H||||||||!|||||||||\|||||||||!|||||||||||||||||||\

|||||||||||||||||||||\!|||||||||||||||||: 3 3 |||||\H||||||J||||||||||||||||||!|||||||||||||||||||||5

=

LU LA LA L UL LU0 EEEEEAL CLEL LA LA L L L T LT
BT T T T | T T | T T B TR [ T AT NI
UL

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

*************************************************************************************************************************************************************

EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO005BK/BKB Vertical Direction Timing Chart

NTSC WIDE
163-line display area, 1/4 pulse elimination, |:| : 1st display line
XVD ‘ ‘ ‘ : : u
XHD I|||||||||\|||||||||!|||||||||\ |||||||||\|||||||||I|||||||||\|||||||||!|||||||||\|||||||||\|||||||||I|||||||||\|||||||||!

csYNe ||||||||||\||||||H|!|||||||||\|||||||||HHHHWHHHH||||I||I||\|||||||||!H|||||||\|||||||||\|||||||H||||||||||\|||||||||

(BLK) ||||||||||||||||||||||||||||||||||||||||| 3 l||||||||||| il |||||||||||||||||||||||||||||||||||||||||||||||
VST . |_|
VCKl; | | | ' |
VCK2§
I FRP% ! : ! : : : :
E (1H inversion) }7 - Lo Aot - - * - . . - Lo L I SH- - ﬂ:f 7
| hamaiinil I|| 1] ||! L L P P e b Lt T T T D T T L
e U i v ruey
CLR |||||||||||||||||||||||||||| | | ||||||||| i EINnnnnnnnnnnnnn
FRP  Fmm-mmmmmmmmmo oo e ‘ : ‘ ' : ‘ :
(1F inversion) | | . | 77777777777777777777777777777777777777777777777777777777777777777777777777777777777
| | | | |
] A RS S S S I
_ TTT[TITTITITITITITL__JTT T
BLK | | | [ | | | n

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO005BK/BKB Vertical Direction Timing Chart
NTSC WIDE

163-line display area, 1/4 pulse elimination, |:| : 1st display line

XVD; I | : : u
XHD ||||||||||H||||||||||||||||||H||||||||!||||||||||||||||||H|||||||||||||||||||H||||||||!|||||||||||||||||||H||||||||I
csvne ||||||||||H||||||||||||||||||H|||I||||H|||||HHTHII||||||||||||H|||||||||||||||||||H|||||||H||||||||||||||||||H||||||||||

<BLK>|||||||||||||||||||||||||||||||||||||||||| |||||||||||||LI||||||||||||||||||||||||||||||||||||||||||||||

VST‘ ! i |—|

VCKl; I | | | |

VCK2 i

FRP ST I T AT T 1T T N T N I T ) ! T T T T CTIT 11T 1
(1H|nverS|on) - - . . ; ! Ll _E_ . . : . _3_ - . _: S Ho L i {

1l 1l |\| I ||| LI | 1 | 1] L L L T R L T L L L

E“J‘UUUUUUs s I ‘UUUUUUUUUUUU

CLR|||||||||||||||||||||||||||| 3 3 |||||||||| | |||||||||||||||||||||||||||||||||||||||||||||||||

FRP: j — s e e
(IFinversion) « ___ ___ G ___ i ___ R N T | . | ‘ ‘ | . |

| | | | |

a | | | I |

s T T JTTT T

| T ; | s 3

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO005BK/BKB Vertical Direction Timing Chart

PAL WIDE
163-line display area, 2/6 pulse elimination, |:| : 1st display line
XVD | ‘ ‘ ‘ L
XHO I|||||||||H||||||||!|||||||||\||||||||H|||||||||I|||||||||H||||||||!||||||||H||||||||H|||||||||I|||||||||H||||||||!

csvNe ||IIIIIIIH|||||||||H|||||||H||||||||HIIIIIWH|III||||||||IIIHIIIIIIIIIH|||||||HII|||||||H|||||||||||||||||H||||||||H
B |||||||||||||||||||||||||||||||||||||||||| | ‘ |||||||||||||||L||||||||||||||||||||||||||||||||||||||||

(1Hinver:i§||:) :
HST ||||||H|||||||||||||||||| |||||||H|||||||§|||||!||||||}||||||!|||||!||||||§
N 1 ; | U Uy Ul U U Uu ity vy vt u
CLR |||||||||||| |||||||||||||||||| l|||||||||l|||||||||l|||||||||l|||||||||]
S s O S T SO S
B
) A S S S S S I
suc [T _ [TTITTITIT]
BLK | i s 1 | | I |

ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO005BK/BKB Vertical Direction Timing Chart

PAL WIDE
163-line display area, 2/6 pulse elimination, |:| : 1st display line
XVD | ‘ ! 1 L]
XHo ! [HTHT |I||||||| ||\||||| ||||!||| ||||||\| ||||||||! [HTHT |I||||||| ||\||||| ||||!||| ||||||\|| |||||||!|| |||||||| |||||||||

csYne !|||||||||||||||||||\|||||||||!|||||||||\HHHHHHH|I!| ||||||||||||||||||\|||||||||!|||||||||\|||||||||!|||||||||||||||||||\5

|||||| [T D [T |||||||| |||||||| |||||||| ||||||||

BL || T |||| 1] |||| T |||| 11 |||

VST
VCK1 %
VCK2 ;
FRP OO A M T T T T T - R0 s e e e s e B T T :
(1H|nver5|on)‘ - - - . . R . - - - s B e -
HST ||| 1] |||| i \ T V 11 \ 1 RN ||! HENENEE ||I min §
EN Lf__1J1J | : aiinimi |
oLk |||||| ||||| | | U |||||| L] | |||| L |||||| [ |||||| ||||| [ ||||
FRP : : : e e e T
(1F|nver5|on) ,,,,,,,,,,,,, ;,,,,,,,,,,,,E, ,,,,,,,,,,,, R S L. ;|
Ao ? | ? ? | |
| 1] B—
i — AR AR sl
o | a ; — T

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX024AK Vertical Direction Timing Chart
NTSC

|:| : st display line

XVDI ! : ! : \_[
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‘BLK)||||||||||||||||||||||||||||||||||||||||| ||||||||||[||||||||||||||||||||||||||||||||||||||||||||||||||0

VST | ‘ ‘ ‘ ‘ ‘ |_|

VCK1

VCK2

FRP |

(1H inversion) _ _ NEEEREN i - - - - - - _ - _ NEEEREE i - - - - - - _ _ _ , L]
!|||||||||I|||||||||]||||||||Il|||||||||ll||||||||!|||||||||l|||||||||]|||||||||!|||||||||1|||||||||!|||||||||l|||||||||1

HS

—

EN

CL

Pyl

FRP bbb db
(1F inversion) ; |

FD ; ; ; ; z I
BLK EL,,,,,,,,,,,,_,,,,,,,,,,4,,,,,,,,,,,,_,,,,,,,,,,,4,,,,,,,,,,,,L,,,,,,,,,,,J ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
BLK 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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NTSC

|:| : 1st display line

XVD: ‘ ‘ : L
XHD \||||||||H|||||||||||||||||||\|||||||||||||||||||\||||||||H|||||||||\|||||||||\|||||||||||||||||||\|||||||||H||||||||\
csYNe H||||||||!|||||||||||||||||||\||||||||||||||||HHTH|||||H||||||||!|||||||||H||||||||H||||||||||||||||||H||||||||!||||||||H

60
‘BLK)||||||||||||||||||||||||||||||||||||||||| § ||||||||||L||||||||||||||||||||||||||||||||||||||||||||||||||

VST ‘ ‘ . ‘ ‘ |_| ‘
VoKL | | | | | | | |

VCK2

FRP |
(1H inversion)

HST H||||||||!|||||||||||||||||||\|||||||||||||||||||H||||||||!|||||||||\|||||||||H||||||||||||||||||\|||||||||!|||||||||\

EN

oL |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

FRP : 7777777777777777777777777777777777777777777777777777777777777777777777
(1F |nverS|on) |

s | i | i | |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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PAL

|:| : 1st display line

XVD" ! ' : :\_l | | ! !

XHD!|||||||||I|||||||||H||||||||!|||||||||\|||||||||!|||||||||||||||||||HI|||||||!|||||||||\|||||||||!|||||||||I|||||||||\
CSYNC!|||||||||||||||||||H||||||||!|||||||||H||||HTH1||||||!||||||||||||||||||IHI|||||||!|||||||||H||||||||!|||||||||||||||||||\
(BLK)l|||||||||l|||||||||l|||||||||l|||||||||l| | j |||||||||||||]||||||||||||||||||||||||||||||||||||||||||
e

VCKL !

VCK2 !

(1H inversion)

ot L LLLLL LLLLLLL UL L LLLLL LLLLLLL LU L L 1 \||| UL LU L T
T T T e T T | T T | T AT I
o (LA A A A

R Y —————————LL .- - A I
(1F inversion) | : ; ‘ :

.-

- n

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SBLK !

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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XH

w)

CSYNC

(BLK)

VST

|:| : st display line

\ ; . ; | | |
AT
||||||||||\|||||||||r|||||||||||||||||||H|||mm||||||\|||||||||\|||||||||r|||||||||||||||||||\|||||||||||||||||||\|||||||||r
||||||||||||||||||||||||||||||||||||||||, ‘ | ||||||||||||u||||||||||||||||||||||||||||||||||||||||||

| | | | e | | |

VCK1 i

[
w
4|> HST

ENl

!||||||||||||||||H||||||||||||||||||||||||!|||||||||||||||||||||||||!||||||||||||||||!||||||||||||||||
I il IR I I I | U U U U W
||||||||||||||||||||||||||||||||||||||||l|||||||||||||||||||||||||||||||||||||||||||||||||l||||||||||||||||||||||||||||||

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SBLK !

BLK |

************************************************************************************************************************************************************

EVEN FIELD

Note) The fourth row of the timing cha t BLK a pulse indicated as a reference and is not a pulse ou
FRP polarity is not specified for each line and field.

tput from pins.
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LCX024AK Vertical Direction Timing Chart
NTSC WIDE

163-line display area, 1/4 pulse elimination, |:| : 1st display line

XVD‘ | | : ; u

XHD H||||||\H|||||||||||||||||||H||||||||!|||||||||H|||||HH|||||||||||||||||||H||||||||!|||||||||H||||||||!||||||||||
CsYNC H||||||||!|||||||||||||||||||H||||||||H||||HWHII||||H||||||||!|||||||||||||||||||H||||||||!|||||||||H||||||||!||||||||||
<BLK>||||||||||||||||||||||||||||||||||||||||| ||||||||||U|||||||||||||||||||||||||||||||||||||||||||||||||

VST‘ ‘ ‘ . : ’_|
PP 0 o A 1 | [ RN RnRiRiE ]
wor L LU D L L L] IHIII | | L1l L] I L 1l 1]
e U U U U i 1 i : IR
CLR||||||||||||||||||||||||| ||||||| |[|||||||||]||||||||Il|||||||||[|||||||||]|||||||||l
ey R S IS 1 N I N O
5 N S 1 | O
T ATTTTTTITTL
|  — — L 1

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX024AK Vertical Direction Timing Chart
NTSC WIDE

163-line display area, 1/4 pulse elimination, |:| : 1st display line

XVD: i i 1 I I_, ! !
XHD !|||H||\H|H!IHH!H||||H|I\H|H!|H!||H|||!||||\|||HHH!HH|H!||||\|||H||\|!|\H|H!|||!||||\||H|HH!|H!|!
csve !||||||||H|||||||||!|||||||||||||||||||H|||||HT|TH|||||||||||||||H||||||||H||||||||||||||||||H||||||||||||||||||H||||||||!

o |||||||||||||||||||||||||||||||||||||||||| ||||||||||D|||||||||||||||||||||||||||||||||||||||||||||||||°

i N S N S S Iy B A

v LLULULULUL L | 11 | | | | | mmm | | 11 O RTL U T R TR T THITHITHITE

cm|||||||||||||||||||||||||| S NI |||||||||||||||||||||||||||||||||||||||||||||||||||
SRS O OO SO NSV 1 M R SO NN M N

|

v ? ? ? ? | — ?

s [TTTTITITICTITITITL AT

8 I I B e e e H N o ey

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX024AK Vertical Direction Timing Chart
PAL WIDE

163-line display area, 10/28 pulse elimination, |:| : 1st display line

XVD | ‘ ‘ : ; L_J ! !

XH \|||||||\!!|| |||||||||||||||| |\|||||||||!||| ||||||\|||||||\ !!|||||||||||||| |||||\||||||||| !|||||||||\||||| ||||!||||||||||
csvNe \IIIIIIIII!IIII |||||||||||||||||||||||||HHHﬂﬂﬂHH||\|||||||||!|||||||||||||||||||||||||||||!|||||||||\|||||||||!||||||||||

BL | T |||| T |||| T |||| T ||||| | ‘

VST | 3 |_|
VCK1 L_[_ljl_J__L{l_J_IJ i |
vee DL LU LU | | | | f
(tH inversion) | 1 I i|W| 1T |mi | |7777[TI;;[[J_177711 777777 [____Tffff HENRIHEIENIENEEE )
wsr | || 1] || I INENNHEEEN NN ||||| [ [ ] | L L L L L |
T TTin I t— wmm N TR
e {1111} |||| T ? | |||| L l|| % I
S S S N S N N R S N
FLD | |
(A S S O S S| N S
S
BLK | i [ | i | o i |

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.

I |||| T |||| 1l |||| T |||| il |||| T f
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LCX024AK Vertical Direction Timing Chart

PAL WIDE
163-line display area, 10/28 pulse elimination, |:| : 1st display line
XVD | | ' : : u
XHD !|||||||||\|||||||||!||||||||||||| ||||||\II|||||||||||||||||\|||||||||!|||||||||||||||||||\|||||||||||||||||||\|||||||||!

csYN !|||||||||\|||||||||!|||||||||||||||||||\HHHﬂﬂHH||||| |||||||\|||||||||!|||||||||||||||||||\|||||||||||||||||||\|||||||||!
BLO ||||||H|||||||H|||||||H|||||||H|||||| | ‘ |||H||||||D|||||||H|||||||H||||||H|||||||H|||||||

o ‘ ‘ : : % [
(1Hinver§i§r'13) - B _ ‘ || | J_H_HJU ,,,,,, \_l . i - E NN - 3 I 3
wst | ] | !||| || || | || || || || | 1| | i I\I HERHEEN | RN |||| | |||| IEEENIN |
EN TLFLT’“IJIJ’“TJTJ ; § g Lflfljlj il § LF1I1JIJ"T_FLF"lflf"IJTJ"'LFLYLIIJ’“WJTJ*
CLR ]|||||||||l||||||| § § § ||||||||||||||| § |||||||||||||||||||||||||||||||||||||||||||||
U8 S B S SO OO A A S RN RS R
| | | L
8 IR S S S S S 1
SBLK § § [T11] ||||||||!|||||||||!||||||L__;________J§|||||||||!||||||
BLK | i | 1 | | 1 ]

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart

NTSC

XVD

XH

O

CSYNC
(BLK)
VST
VCK1

VCK2

| FRP
w (IH inversion)
©

|

HS

=

EN

CL

Pyl

FRP

(1F inversion) ;

FLD |

VD

SBLK

BLK

|:| : 1st display line

L
!||||||||||||||||||H|||||||||!|||||||||H||||||||!|||||||||||||||||||H||||||||!|||||||||H||||||||!|\!||||||||||||||||\
!|||||||||||||||||||H||||||||!|||||||||H||||HWH|||||H|||||||||||||||||||H||||||||!|||||||||H||||||||!||||||||||||||||||H
||||||||||||||||||||||||||||||||||||||||| |||||||||L||||||||||||||||||||||||||||||||\!|||||||||||||||||

jr|*||||*||||*l|||*|||m}|*||*||*||*||m|||*||||*i|||*||||*||i|*||||*||||*l||m||*||}|*||*||*||*||i|*||||*||||*i|||*|||mi|*||||*||||*l|||*||||*||}

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

_____________________________________________________________________

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart
NTSC

|:| : 1st display line

XVD: I ' " " u

XHD |\|!|\|!HHH|!|||!!|||H!IHHH!IHHHH||!\|||\|!|\|!HHI\|!|||!||||\||HHH|!|H!|!|H||!\I|I\|!|H!HH|H!H|!I
csYNe ||||||||||H||||||||!|||||||||\|||||||||HI||||WHTH|||||||||||||IIHI|||||||||||||||||H||||||||!|||||||||||||||||||H|||||||||
<BLK>l|||||||||!||||||||\!|||||||||I|||||||||l| |||||||||LI|||!|||||||||||||||||||||\!|||||||||||||||||||||||
S SR L S N e

VCK1

VCK2

FRP
(1H inversion)

HST |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

EN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

FRP ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
(1F |nver5|on) I

o | | i i i i |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart

PAL

XVD

XH

w)

CSYNC
(BLK)

VST

VCK1 i

FRP

(1F inversion) ;
FLD

VD |

|:| : 1st display line

. | | — | | | | ‘
\\||H|!IH!IH!IH!IH!I||!HHH!IH!IH!H|!|||\\||H|!HHIH!HHIH!I||!H\HHIHHH!IH!IH\||||\|!|\H|\|!|H!I
\|||||||||H||||||||||||||||||H||||||||H||||HTW|||||H|||||||||H||||||||||||||||||\|||||||||!|||||||||\|||||||||H|||||||||
!\||H|!IH!IH!IH!H|!|||!\||I\|!|\|!|\ ||\|!|\|!I||]\|||\|!IH!IH!I\|!|\|!|||IHHHHHHHH

ay

|||||||H||||||||||||||||H|||||||!|||||||H||||||H|I||||||||||||||\||||||H||||||||H||||||||||||||||
Il I | (| LIHiH U U U
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SBLK

BLK |

********************************************************************************************************************************************************

ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart
PAL

|:| : 1st display line

XVD | ' ! : : u | | ! ! !

HI!IHHH!\||I\|!|!|!|H!H|H||!H||\HIH!HHIH!IHHW\||H|!|!|!|H!|HH||!\||HHIH!IH!IH!IH!IW\||H|!|!
csvne ||||||||||H||||||||!|||||||||H||||||||H|||Wﬂ||||||||||||||||H||||||||!|||||||||H||||||||!|||||||||||||||||||H||||||||!
LK) |\|!|\|!|||!\||H|!|H!|\|!H|!|||!\||I\| | ‘ HHIH!HHIHHH!H||\|!|\|!|H!|H!|H!|||!\||H|!|\

XH

O

VST | |_|

VCK1 3 i | | | ; | |

VCK2

FRP% ) T T ) i i o I T 1 ) } TT17111 1T
(1H inversion) :L - - L -u L - L L 7: Ll - L :*” - L LU i -k B L L 4:

wor I |H|| ||||||l L[] |H|||| ||||| L \|||| |||H|| L[] l||||||| H||| ||||||| L[] H||||| ||H| L

EN? U?U 1H Ll? L|=U U LI?H U LI?U LI H?Ll 1L| 1

CLR |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

FRP | ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
(AF inversion) . __________ S S R B L] b | ‘ | | !

FLO 1 1 1 | 1 - 1

o

Bk L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BLK P ----------------------------------------------------------------------------------------------------------------------------------------------------------

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart

NTSC WIDE
169-line display area, 1/4 pulse elimination, D:lstdisplayline
XVD | ‘ ‘ 1 L
XHe H||||||||||||||||||H||||||||!|||||||||||||||||||\|||||||||||||||||||\||||||||HIII||||||||||||||||H||||||||I||||||||H

CSYNG \|||||||||||||||||||H||||||||!|||||||||||||||HﬂTH||||||\|||||||||||||||||||H||||||||!|||||||||||||||||||\|||||||||||||||||||\

L ||||||||||||||||||||||||||||||||||||||||| ||||||||||]||||||||||||||||||||||||||||||||||||||||||||||||||0

VST ! ‘ ! ‘ i rq
VCK1 5 | | | 3 |

VCK2

FRP !
(1H inversion) ©

= U 1 i 1 I T I T

CLR ||||||||||||||||||||||||||||||||| L[] LT
Fvesoy A I T D i ‘

T

o A R R N | ES S

s T T LTI L

BLK | i i ] 1 L] 1 L

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart

NTSC WIDE
169-line display area, 1/4 pulse elimination, D:lstdisplayline
XVD ‘ ‘ ‘ : : u
XHD I|||||||||\|||||||||!|||||||||H|||||||H|||||||||I|||||||||\|||||||||!|||||||||H||||||||H||||||||I|||||||||H||||||||!

csve ||||||||IH|||||||||!|||||||||H||||||||H||||IHWHII||||||||||||HII|||||||!|||||||||\|||||||IH|||||||||||||||||||H|||||||H

(BLK) |||||||||||||||||||||||||||||||||||||||||| |||||||||||]|||||||||||||||||||||||||||||||||||||||||||||||||
VST ‘ ‘ ‘ ‘ : I—I
(1Hinver';::;r:) i e R N AL . - - - FL-- R - S S R Lo L i Ll
Pt L L L e e e e e e L P PR L T L T T L
« Uy uul U U UrrvyT
e® L 1] ||||||||||||||||||||||||||||||||||||||||||||||||||||
SO e W S S NS )M M M RO R MU NS
S N N B
-
TTTITTTITTITL__TITTTTITTL,
BLK | i i ] | ] 1 L

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart
PAL WIDE

169-line display area, 2/6 pulse elimination, |:| : st display line

XVD: ‘ ‘ 1 L ‘ ‘

XHD H!|||||||!|||||||||\|||\||||H|||||||||||||||||||H!|||||||!|||||||||\||||||||H|||||||||||||||||||H!|||||||!|||||||||\
CSYNG H||||||||V|||||||||\|||||||||HI|||||||||||||ﬂW|||||||H||||||||V|||||||||\|||||||||Hlll|||||||||||||||H||||||||V|||||||||\
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Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCXO009AK/AKB Vertical Direction Timing Chart
PAL WIDE

169-line display area, 2/6 pulse elimination, |:| : st display line
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Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart
NTSC

|:| : 1st display line
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ODD FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart
NTSC

|:| : 1st display line
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EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart
PAL

|:| : st display line
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Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.

ANOS

dv8ScadxO



LCX027AK Vertical Direction Timing Chart
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EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart

NTSC WIDE
169-line display area, 1/4 pulse elimination, D:lstdisplayline
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Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart
NTSC WIDE

169-line display area, 1/4 pulse elimination, |:| : 1st display line
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Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart
PAL WIDE

169-line display area, 10/28 pulse elimination, |:| : 1st display line
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Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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LCX027AK Vertical Direction Timing Chart
PAL WIDE

169-line display area, 10/28 pulse elimination, |:| : 1st display line
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EVEN FIELD

Note) The fourth row of the timing chart "BLK" is a pulse indicated as a reference and is not a pulse output from pins.
FRP polarity is not specified for each line and field.
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SONY CXD2458AR

Application Circuit
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RGB decoder
— LCD panel
>
+12V
LCD panel
» RGB external input
(RGB driver)
LCX005BK/BKB,
LCKO024AK N =3 ﬂ LCX027AK
LCXO009AK/AKB, E O | LCX009AK/AKB
LCKO27AK R

Reference examples of L value: when using LCX009AK/AKB, LCX027AK 4.7uH
when using LCX005BK/BKB, LCX024AK 10pH

Recommended varicap: 1T369 (SONY)

The constants noted above are reference values, so care should be taken as they may
change according to the wiring capacitance on the board, etc.

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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SONY

CXD2458AR

Package Outline

Unit: mm

Ji

48PIN LQFP (PLASTIC)
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- DETAIL A

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN

SONY CODE LQFP-48P-L111 LEAD TREATMENT SOLDER PLATING
EIAJ CODE LQFP048-P-0707-AP LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 0.2g
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