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LCD Picture Quality
Improvement IC

Overview
LC749402PT is a picture quality improvement | C that processes the output signals to the LCD panel for high picture
quality display. This|C performs various picture quality adjustments to provide the ideal correction for the display
panel.
It can support up to WV GA/SVGA panels. *

Features
(1) Digital input/output
e Digital Y CbCr/Y PbPr 24bit (4:4:4) or 16bit (4:2:2) or 8bit (ITU-R BT.656) signal input
e Digital RGB 24bit signal input
e Digital RGB 18hit/24bit signal output
e Digital YCbCr 16bit (4:2:2)/24bit (4:4:4) signa output
(2) Image quality correction
¢ Y image quality correction: luminance adjustment, contour correction, CDEX (Color Depth Expander), dynamic-y,
black/white stretch
e Cimage quality correction: color exciter, flesh tone correction, hue, color gain
¢ RGB image quality correction: brightness, contrast, white balance, black balance, y correction
(3) Panel interface
e Built-in panel driver timing controller
o Panel protection timing signal generation
e Backlight control PWM (video adaptive low power consumption processing)

*: The LC749402PT video input should satisfy the following conditions:
40MHz or less operating frequency, 896 dots or less horizontal size, 768 lines or less vertical size.
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LSI Specifications

¢ Supply voltage Core: 1.2V

1/0: 1.8V/2.85V/3.3V
e Maximum operating frequency: 40MHz

e Package: TQFP100

Principal Applications
o LCD display equipment

CDEX (Color Depth Expander)

Specifications

Absolute Maximum Ratings at Ta=25°C, DVsg=0V, AVgg OSC=0V

Origina

CDEX

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage (1/0) DVpp_IO -0.3to +3.96 \%
Maximum supply voltage (core) DVpp_CORE

AVpp_OSC -0.3t0 +1.8 \Y
Digital input voltage V| -0.3 to DVpp_10+0.3 \Y
Digital output voltage Vo -0.3 to DVpp_lO+0.3 \%
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -55to +125 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

Allowable Operating Ranges at Ta=-40to +85°C, DVss =0V, AVsg OSC =0V

Ratings
Parameter Symbol Conditions unit
min typ max
Supply voltage (1/0) DVpp_IO 2.6 2.85 3.6 \%
1.7 1.8 1.9 \%
Supply voltage (core DV, CORE
PPy 0e ) DD 1.1 1.2 1.3 \%
AVpp_OSC
Input voltage range VN 0 DVpp_IO v
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DC Characteristics at Ta=-40to +85°C, DVss =0V, AVsg OSC =0V,
DVpp_1O0=1.7V to 1.9V or 2.6V to 3.6V, DVpp_CORE = 1.1V to 1.3V

Parameter Symbol Conditions - Ratings unit
min typ max
Input high-level voltage VIH CMOS level inputs 0.7DVpp_IO \Y,
CMOS level schmitt inputs 0.7DVpp_IO \
Input low-level voltage VL CMOS level inputs 0.3DVpp_IO \
CMOS level schmitt inputs 0.3DVpp_IO \
Input high-level current IIH V|=DVpp_lO 10 UA
V|=DVpp_lO, with pull-down resistance 100 HA
Input low-level current L V|=DVgg .10 LA
Output high-level voltage VOoH CMOS voltage: 2.6V to 3.6V

Pin D: Ipy=-2mA

Pin F: loy=-2mA (when set to 2mA)
log=-4mA (when set to 4mA) DVpp_l0-0.4 \

Pin G: lgq=-4mA (when set to 4mA)
loH=-8MA (when set to 8mA)

Pin H: Ioy=-4mA

CMOS voltage: 1.7V to 1.9V

Pin D: Igy=-1mA

Pin F: Ioy=-1mA (when set to 2mA)
loH=-2mA (when set to 4mA) DVpp_l0-0.45 \

Pin G: loq=-2mA (when set to 4mA)
loH=-4mA (when set to 8mA)

Pin H: Ioy=-2mA

Output low-level voltage VoL CMOS 0.4 \Y,
Output leak current loz At output of high-impedance -10 10 MA
Pull-down resistor RDN Typical conditions:
Ta=25°C
98 kQ

DVpp_l0=2.85V
DVpp_CORE=1.2V

Dynamic supply current IbDOP Typical conditions:
Ta=25°C
DVpp_l0=2.85V 18 mA
DVpp_CORE=1.2V
tck=10MHz 10 steps

Typical conditions:
Ta=25°C
DVpp_l0=2.85V 57 mA
DVpp_CORE=1.2V
tck=40MHz 10 steps

Static supply current *1 IDDST Typical conditions:
Ta=25°C
DVpp_l0=2.85V
DVpp_CORE=1.2V
Outputs open
V|=DVgg or DVpp_IO

20 HA

*1: Thereisainput terminal which buildsin pull down resistance. Please note that there is no guarantee about static
consumption current depending on circuit composition.
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Package Dimensions

unit:mm (typ)
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Pin Assignment

[— SRXD_SDA

— SCK_SCL
[~ DVss

— INTO

— XRST

— DVpp_CORE
— PWM

— DBOUT6
— DBOUTS
[— DVss

— DBOUT4

[— DBOUT2
— DVpp_IO
[— DBOUT1
[— DBOUTO

— DVss

— DGOUT6
— DGOUTS5
— DGOUT4

100 [—DVpp_lO
— STXD

AVpp_OSC —
RC_BIAS —
AVgg_OSC —
DVss —
DCRINO — 5
DCRIN1 —]
DCRIN2 —]
DCRIN3 —
DCRIN4 —
DVpp_CORE — 10
DCRIN5 —
DCRINGE —
DCRIN7 —
DYGINO —
DYGIN1 — 15
DVpp_IO —
DYGIN2 —
DYGIN3 —
DYGIN4 —
DYGINS — 20
DYGING —
DVss —
DYGIN7 —
DCBINO —
DCBIN1 — 25

O

95 [ TEST

90 —DBOUT7

85 —DBOUT3

LC749402PT

80 [—DGOUT7

75

70

65

60

55

DCBIN2 —
DCBIN3 —
DCBIN4 —

DVss
OSDBL —

DHSI — 35
SCS_I2SEL —

DCBINS —
DVpp_CORE —{ 30
DCBING —
DCBIN7 —
DDEI —
DVSI —

DCKI —
SIOSEL — 40

XTALL —
DVpp_IO —

GRST —

FLM —

OE — 45
DVgg —

CPV —
STRB —

SP
DVpp_CORE —{ 50

DGOUT3
DGOUT2
DGOUT1
DVpp_IO
DGOUTO
DROUT7?
DROUT6
Dvss
DROUT5
DROUT4
DROUT3
DVDD_CORE
DROUT2
DROUT1
DROUTO
PDWN
DVss
DCKO
DVDD_IO
DHSO/SP2
DVSO/FLM2
DDEO
DVss
DEXR
POL

Top view
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Block Diagram
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Pin Functions

Pin No. Pin symbol Infoutput format Conr?ect_ing Remarks
110 Format destination
1 AVpp_OSC P - Core Voltage Analog
’ RC_BIAS | 3 Resistor Analog Bias resistor connection .
(Connect to ground through 20kQ resistor)
3 AVgg_OSC - GND Analog
4 DVss - GND Digital
5 DCRINO | C CMOS Digital R/Cr video input. (LSB Connect to GND when not used.)
6 DCRIN1 | C CMOS Digital R/Cr video input. (Connect to GND when not used.)
7 DCRIN2 | C CMOS Digital R/Cr video input (Connect to GND when not used.)
8 DCRIN3 | C CMOS Digital R/Cr video input (Connect to GND when not used.)
9 DCRIN4 | C CMOS Digital R/Cr video input (Connect to GND when not used.)
10 DVpp_CORE P - Core Voltage Digital
11 DCRIN5S | C CMOS Digital R/Cr video input (Connect to GND when not used.)
12 DCRING | C CMOS Digital R/Cr video input (Connect to GND when not used.)
13 DCRIN7 | C CMOS Digital R/Cr video input (MSB Connect to GND when not used.)
14 DYGINO | C CMOS Digital G/Y/656 video input (LSB Connect to GND when not used.)
15 DYGIN1 | C CMOS Digital G/Y/656 video input (Connect to GND when not used.)
16 DVpp_IO P - 10 voltage Digital
17 DYGIN2 | C CMOS Digital G/Y/656 video input (Connect to GND when not used.)
18 DYGIN3 | C CMOS Digital G/Y/656 video input (Connect to GND when not used.)
19 DYGIN4 | C CMOS Digital G/Y/656 video input (Connect to GND when not used.)
20 DYGIN5S | C CMOS Digital G/Y/656 video input (Connect to GND when not used.)
21 DYGING | C CMOS Digital G/Y[656 video input (Connect to GND when not used.)
22 DVsgs P - GND Digital
23 DYGIN7 | C CMOS Digital G/Y/656 video input (MSB Connect to GND when not used.)
24 DCBINO | C CMOS Digital B/Cb/C video (LSB Connect to GND when not used.)
25 DCBIN1 | C CMOS Digital B/Cb/C video input (Connect to GND when not used.)
26 DCBIN2 | C CMOS Digital B/Cb/C video input (Connect to GND when not used.)
27 DCBIN3 | C CMOS Digital B/Cb/C video input (Connect to GND when not used.)
28 DCBIN4 | C CMOS Digital B/Cb/C video input (Connect to GND when not used.)
29 DCBIN5 | C CMOS Digital B/Cb/C video input (Connect to GND when not used.)
30 DVpp_CORE P - Core Voltage Digital
31 DCBING6 | C CMOS Digital B/Cb/C video input (Connect to GND when not used.)
32 DCBIN7 | C CMOS Digital B/Cb/C video input (MSB Connect to GND when not used.)
33 DDEI | (3 CMOS Digital Data enable signal. (Connect to GND when not used.)
34 DVSI | C CMOS Digital Vertical sync signal
35 DHSI | C CMOS Digital Horizontal sync signal.
36 DVsgs P - GND Digital
37 OSDBL | c CMOS Digital Data enable signal for external OSD.
(Connect to GND when not used.)
38 SCS_I2SEL | A CMOS Digital SIO chip enable / I°C slave select
39 DCKI | C CMOS Digital Video clock.
40 SIOSEL | C CMOS Digital "L": 1°C slave, "H": 4 wire SIO
al XTALL | c CMOS Digital Extarnal clock input for panel protection.
(Connect to GND when not used.)
42 DVpp_lO P - 10 voltage Digital
43 GRST (0] F CMOS Digital Gate driver reset signal.
44 FLM (¢] F CMOS Digital Start pulse signal for gate driver
45 OE (@) F CMOS Digital Output enable signal for gate driver.
46 DVsgs P - GND Digital
47 CPV o F CMOS Digital Gate driver clock signal.
48 STRB o F CMOS Digital Data strobe signal for source driver.
49 SP (¢] F CMOS Digital Start pulse signal for sourse driver.

Continued on next page.
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Continued from preceding page.

Pin No. Pin symbol Infoutput format Conrlwect'ing Remarks
110 Format destination
50 DVpp_CORE P - Core Voltage Digital
51 POL (0] F CMOS Digital Voltage polarity selection signal for the source driver.
52 DEXR o E CMOS Digital Reve-rsed video signal output for DTR. Low output when the
DTR is OFF.
53 DVss P - GND Digital
54 DDEO (e} F CMOS Digital Data enable signal
55 DVSO / FLM2 (0] F CMOS Digital Vertical sync signal / Start pulse signal for gate driver
56 DHSO / SP2 (0] F CMOS Digital Horizontal sync signal / Start pulse signal for sourse driver
57 DVpp_IO P - 10 voltage Digital
58 DCKO 0 G CMOS Digital Video clock output
59 DVgg P - GND Digital
60 PDWN | A CMOS Digital “H” power down control (Connect to GND when not used.)
61 DROUTO 0 F CMOS Digital R/Cr video output (LSB when 8-bit output is selected)
62 DROUT1 o] F CMOS Digital R/Cr video output
63 DROUT2 (0] F CMOS Digital RI/Cr video output (LSB when 6-bit output is selected)
64 DVpp_CORE P - Core Voltage Digital
65 DROUT3 o} F CMOS Digital R/Cr video output
66 DROUT4 o) F CMOS Digital R/Cr video output
67 DROUT5 o} F CMOSs Digital R/Cr video output
68 DVgg P - GND Digital
69 DROUT6 o F CMOS Digital R/Cr video output
70 DROUT? o F CMOS Digital R/Cr video output (MSB)
71 DGOUTO (0] F CMOS Digital G/Y video output (LSB when 8-bit output is selected)
72 DVpp_IlO P - 10 voltage Digital
73 DGOUT1 o] F CMOS Digital G/Y video output
74 DGOUT2 (0] F CMOS Digital G/Y video output (LSB when 6-bit output is selected)
75 DGOUT3 o} F CMOS Digital G/Y video output
76 DGOUT4 o F CMOS Digital G/Y video output
7 DGOUT5 (0] F CMOS Digital GJY video output
78 DGOUT6 o] F CMOS Digital G/Y video output
79 DVssg P - GND Digital
80 DGOUT7 (6] F CMOS Digital G/Y video output (MSB)
81 DBOUTO (0] F CMOS Digital B/Cb/C video output (LSB when 8-bit output is selected)
82 DBOUT1 o] F CMOS Digital B/Cb/C video output
83 DVpp_IO P - 10 voltage Digital
84 DBOUT2 (0] F CMOS Digital B/Cb/C video output (LSB when 6-bit output is selected)
85 DBOUT3 o} F CMOS Digital B/Cb/C video output
86 DBOUT4 o F CMOS Digital B/Cb/C video output
87 DVgg P - GND Digital
88 DBOUTS 0 F CMOS Digital B/Cb/C video output
89 DBOUT6 o F CMOS Digital B/Cb/C video output
90 DBOUT? o F CMOS Digital B/Cb/C video output (MSB)
91 PWM (o) D CMOS Digital Pulse width modulation waveform output
92 DVpp_CORE P - Core Voltage Digital
93 XRST | A CMOS Digital System reset (“L” reset)
94 INTO (6] D CMOS Digital Interrupt
95 TEST | B CMOS Digital Test setting (Connect to GND normally)
96 DVss P - GND Digital
97 SCK_SCL | c CMOS Digital Bus clock (shared with SIO/I?C)
98 SRXD_SDA 110 H CMOS Digital SIO data input / 1°C data input/output
99 STXD (6] D CMOS Digital SIO data
100 DVpp_IO P - 10 voltage Digital
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Pin Type
In/Output form Function Equivalent circuit Application Terminal
Schmitt trigger XRST, PDWN, SCS_I2SEL
CMOS input
A }\ >
CMOS input with built-in TEST
pull-down resistor i
B
CMOS input SCK_SCL, SIOSEL,
DVSI, DHSI, DDEI, OSDBL,
DYGIN7, DYGING, DYGIN5, DYGIN4,
c | » DYGINS3, DYGINZ2, DYGIN1, DYGINO,
| DCBIN7, DCBIN6G, DCBIN5, DCBIN4,
DCBIN3, DCBIN2, DCBIN1, DCBINO,
DCRIN7, DCRING, DCRIN5, DCRIN4,
DCRIN3, DCRIN2, DCRIN1, DCRINO
2mA 3-STATE drive STXD, PWM, INTO
CMOS output |
> O
2mA/4mA switching DBOUT7, DBOUT6, DBOUTS5, DBOUT4,
3-STATE drive DBOUT3, DBOUT2, DBOUT1, DBOUTO,
CMOS output DROUT7, DROUT6, DROUT5, DROUT4,
l\ DROUT3, DROUT2, DROUT1, DROUTO
F \/6 DGOUT7, DGOUT6, DGOUTS5, DGOUT4,
DGOUT3, DGOUTZ, DGOUT1, DGOUTO,
DHSO/SP2, DVSO/FLM2, DDEO
FLM, DEXR, POL, GRST, CPV,
SP, OE, STRB
4mA/8mA switching DCKO
3-STATE drive
CMOS output l\
) O
4mA 3-STATE drive SRXD_SDA
CMOS input/output
H
: I
Analog input/output RC_BIAS

v
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I/O Timing
(2) Input datatiming
tck

bCKI _\\_//_\ \_//_\ \_//_\ DVpp_l0/2
tsy =™ N i

— «— HD —
Input data X X X DVpp_l0/2
Pin name Parameter Symbol min typ max unit
Clock cycle t 25 ns
DCKI Y cK
Duty 50 %
Input data setup time ‘ 3
ns
(DVpp_10=2.6 to 3.6V) su
Input data setup time ¢ 3
* * nS
DCRIN®, DYGIN®, (DVpp_lO=1.7 to 1.9V) su
DCBIN*, DVSI, -
DHSI, DDEI, OSDBL Input data hold time . ) ns
(DVpp_l0=2.6 10 3.6V)
Input data hold time ¢ )
ns
(DVpp_lO=1.7 to 1.9V) HD
*: The recommended duty cycle of input clock is50%
(2) Output datatiming
| WO . ek
\ / \ \ / \ / \ DVpp_lO/2
DCKO
tAC Lo
—>
Output data X X X X X DVpp_l0/2
Pin name Parameter Symbol min typ max unit
Clock cycle t 25 ns
DCKO Y CK
Duty 50 %
Output data delay time
(DVpp_lO=2.6t0 3.6V)
t -3 3 ns
Pin F: when set to 4mA AC
Pin G: when set to 8mA
Output data delay time
(DVpp_l0=2.6 to 3.6V)
t -3 6 ns
Pin F: when set to 2mA AC
DROUTY, DGOUTY, DBOUT, Pin G: when set to 4mA
DVSO, DHSO, DDEO, DEXR, POL, out .t Jata delay f
SP, STRB, CPV, OE, FLM, GRST utput oata gefay time
(DVpp_lO=1.7 to 1.9V) . 5 4 o
Pin F: when set to 4mA AC
Pin G: when set to 8mA
Output data delay time
(DVpp_lO=1.7 to 1.9V)
t -6 9 ns
Pin F: when set to 2mA AC
Pin G: when set to 4mA

* When DCKO is set to the forward rotation output. Output load capacity: 5pF
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ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at
www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no
warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical
experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use
as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in
which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for
any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors
harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the
part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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