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CMOS LS
LC78010E
Video CD and CD-G
Digital RGB Encoder LSI
Preliminary
Overview Package Dimensions

The LC78010E is a CMOS LSI that integrates a digital  unit: mm
RGB encoder and a synchronizing signal generation  3156-QFP48E
circuit on a single chip, A video CD or CD-G system can

be implemented by combining the LC78010E with an [LC78010E]
MPEG video decoder or CD-G decoder. r_m______
14.0 1.6
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= System structure: Systems can be implemented in o) 1
2 chips, the LC78010E plus an MPEG video decoder or
CD-G decoder. I

Output D/A converter specifications: Two 8-bit D/A
converters (for luminance signal output, chrominance
signal output, and composite video cutput) -
= Clock oscillator: External input: 4fsc
(NTSC: 14.31818 MHz) ‘
(PAL: 17.734475 MHz) o
(PAL-M: 1430244598 MHz) SANYO: QIP4sE
« External input data types: RGB (24 biis)
Y-U-V (24 bits)
Y-UV (16 bits)
« Supports input of RGB OSD signal: R.G.B. + BLANK
{4-line input)
« Supports CD-G decoder input
= External synchronizing signal input (HSYNC, CSYNC,
- and BLANK)
 External subcarrier signal input
+ Supports the NTSC, PAL, and PAL-M formats
» Video signal output types: Y/C separate video signal
outputs and composite video signal output
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Pin Assignment
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RYINSE O
RYINZ2 E
RYINL E
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CLKI E
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Dvpp E
GUINZ IE
GUINB E
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Top view

AC437%

Pin No. Symbol Function 11O | Polarity Description

1 RYIN3 R/Y data input | Positive| R/Y data input, Pull-down resistor built in

2 RYIN2 R/Y data input 1 Positive| A/Y data input, Pull-down resistor buikt in

3 RYIN1 R/Y data input | Positive| R/Y data input, Pull-down resistor buitt in

4 RYINO R/ data input | Positive| R/Y data input {LSB), Pull-down resistor built in

5 DVgs Ground —_ — Digital system ground

. LK Clock atsc clock input. NTSF:: 14.31818 MHz
ock input : " | Feedback resistor built in PAL: 17.734475 MHz

PAL-M: 14.30244598 MHz

2 FSCIN Clock i External subcarrier clock input NTS_CT 3.579545 MHz

ock input ! | Feadback resistor built in PAL: 443361875 MHz
PAL-M: 3.57561149 MHz
8 DVpp Power supply {+5 V) — — Digital system power supply
GUIN7 G/U data input | Positive| G/U data input {MSB}, Pull-down resistor built in

10 GUIN6 G/U data input ] Positive| G/U data input, Pull-down resistor built in

1 GUIN5 G/U data input I Positive| G/U data input, Pull-down resistor built in

12 GUIN4 G/U data input | Positive| G/U data input, Pull-down resistor built in

13 GUIN3 G/ data input 1 Positive| G/U data input, Pull-down resistor built in

14 GUIN2 G/U dala input | Positive| G/U data input, Pull-down resistor built in

15 GUIN1 - G/U data input | Positive | G/U data input, Pull-down resistor built in

16 GUINO G/U data input H Positive} G/U data input {LSB), Pull-down resistor buiitin

Continued on next page.
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Continued from preceding page.

Pin No, Symbol Function VO ) Polarity Description
17 BVIN7 G/AVIUV data Input | Positive| G/V/UY data input (MSB), Pull-down resistor built in
18 BVING G/V/UV data input | Positive| GA/UV data input, Pull-down resistor built in
19 BVINS G/V/UV data Input 1 Positive| G/V/UV data input, Pull-down rasistor bufit in
20 BVIN4 G/VAIV data input i Positive| G/V/UV data input, Pull-down resistor built in
21 BWIN3G G//UV data input ! Pesitive| GAYUV data input, Pull-down resistor built in
22 BVIN2 G/V/UV data input | Positive| GA/UV daa input, Pull-down resistor built in
23 BVIN1 G/V/UV data input ] Positive] GA/UV data input, Pull-down resistor built in
24 BVINO GrV/UY data input | Positive| GAV/UV data input {LSB), Pull-down resistor built in
25 AVpp Power supply (+5 V) — — | Analog system power supply -
Chrominance/
26 CRO composite video 0 Posltive| Chreminance/composite video signal {analog) outpul {8-bit D/A converter output)
signal output
27 BIAS1 Capacitor connection -— Ripple exclusion capacitor connection
28 Youv tﬁaﬂano& signal Positive; Luminance signal {(analog) output (8-bit D/A converter output)
29 AVgs Ground — — | Analog system ground
ao CCSEL Cutput signal controf | Positive| Output signal control (0: chrominance signal output, 1: composite video signal output)
a1 NPSEL ?ﬁ??éep"efi"’?r | |Positve| | _NPSEL | PMSEL Mode
PAL-M) 0 0 NTSC mode
Mode selection ! 0 PAL mode
a2 PMSEL | (NTSC, PAL, or 1 |Positive 0 ! PAL-M mode
PAL-M) ! L
a3 CDGSEL input signai control | Positive| Video input mode (Video CD or CD-G) control (Video CD:1, CD-G: 0)
34 TEST2 Test input | Positive| Test mode input. This input must be tied low during nermal operation.
a5 RESET Reset input | {Negative| Reset signal input
36 OSBIN 08D (B) input | Positive] OSD (B) signal input
37 OSGIN 05D (G) input 1 Positive | OSD (G) signal input
38 OSRIN 0OSD (R) input 1 Posltive| OSD (R} signat input
39 QSBLK QSD data input I Positive| OSD switching {OSD or BLANK) signal input
40 BLANK Blanking signal input } Positive| Composite blanking (HBLANK and VBLANK) signal input
41 CSYNC :zr:;?::::}z{mg | Negative| CSYNC synchronizing signal input
a2 FSYNG :‘é’;ﬁ?;ﬁ:ﬁt’”g | |Negativa] HSYNG synchronizing signal input
43 YUVSEL1 Input signal conirol | Positive| | yUvsSEL1 | YUVSEL2 Mode
0 0 RYIN: R, GUIN: G, BVIN: B
1 0 RYIN: ¥, GUIN: U, BVIN: V
44 YUVSELZ | Input signal control | Positive o 1 RYIN: Y, BVIN: UV
45 RYIN7 R/Y data input | Positive| R/Y data input (MSB), Pull-down resistor built in
46 RYINB A7Y datainput | Positive| R/Y data input, Pull-down resistor built in
47 RYINS R/Y data input | Positive| R/Y data input, Pull-down resistor built in
48 RYIN4 R/Y data input | Positive| R/Y data input, Pull-down resistor built in
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Specifications
Absolute Maximum Ratings al Ta = 25°C, Vg =0V
Parameler Symbol Cenditions Ralings Unit

Maximum supply voltage Vpp max | AVpg. DVpg Vgg—0.31toVgg+ 7.0 v

RYIN? to RYINO, CLKI, FSCIN, GUINT to GUING,
. ) BVIN7 to BVING, CCSEL, NPSEL, PMSEL, CDGSEL,

Maximum input voltage Vin M| TEST2, BESET, OSAIN, OSGIN, OSBIN, OSBLK, BLANK, |Y5s 0310 Vop +03| v
CSYNC, HSYNC, YUVSEL1, YUVSEL2

Maximum oulput voltage Voyr max | CROUT, YOUT, BIAS1 Vag-0.31aVpn+ 0.3 v

Allowabla power dissipation Pdmax | Ta=25C 250] mw

Operaling temperature Topr =30 to +85 °C

Slorage temperature Tstg —4010 +125 °C

Allowable Operating Ranges at Ta = 25°C, V=0V

Parameter Symbol Conditions min typ max Unit
AV AVp 4.5 5.5 v
Supply voltage L0 =
DVDO DVDD 3.0 8.5 v
. CCSEL. NPSEL, PMSEL. CDGSEL, TEST2, OSRIN,
Input high-leve! voltage Vit OSGIN, OSBiN, OSBLK. YUVSEL!, YUVSEL2 0.7 DVgp OVpp + 0.3 v
. AYINT to RYINO, GUINT 16 GUINO, BVINT to BVIND,
Input high-level vollage Vw2 BLANK DC_SYNC ASYNC. BESET N7 10 0 2.2 DVpp + 0.3 Vv
CCSEL, NPSEL. PMSEL. CDGSEL, TEST2, OSRIN,
input low-level voltage Vit OSGIN. OSBN, OSBLK. YUVSEL1, YUVSEL2 Vgg—-0.3 0.3 DVpp v
RYIN7 to RY!NG, GUIN? t9 GUINOG, BVIN7 to BVING,
Input fow-level vollage V2 BLANK, CSYNT, HSYNC. RESET Vgg - 0.3 0.8 v
NTSC 14.31818 MHz
Input frequency Fsgam CLKI PaL 17.73447 MHz
PAL-M 14.302444 MHz
NTSC 3.579545 MH=
Input frequency Fgem FSCiN PAL 4433617 MHz
PAL-M 3.57561 MHz
Vin? CLK! {sine wave, capacitor coupled) 2.0 4.0 Vopl| Ve-p
Input frequency - - -
Vine FSCIN (sine wave, capacitor coupled) 20 40 Vop!| Ve-p
Reset pulse width lwres | RESET 400 ns

Electrical Characteristics at Ta = 25°C,DVpp, = AVpp =5V

Parameter Symbol Conditions min typ max Unit
COutpul high-tevel vollage Vou! CROUT, YOUT, BIAS1: Iny = —1.0 mA DVpp=-1.0 DVpp v
Qutpul low-level voitage Vooi CROUT, YOUT, BIAS1: I =2.0mA Vgs 0.4 v
FSCIN, CCSEL, NPSEL. PMSEL, CDGSEL, TEST2,
limi OSRIN, OSGIN, OSBIN, OSBLK, BLANK, TSYNC, 5 uA

HSYNG, YUVSEL1, RESET, YUVSEL2: V) = DVpp
RYINT to RYINOG, GUIN7 to GUINO, BVINT fo BVINO:

Input frequenc 2 25 50 75
P q Y IH Viy=DVpp KA
FSCIN, CCBEL, NPSEL, PMSEL, CDGSEL, TEST?,
1 OSRIN, OSGIN, OSBIN, OSBLK, BLANK, CSYNC, -5 HA
HSYNGC, YUVSEL1. RESET, YUVSEL2: V) = Vgg
Internal feedback resistance Rgas | CLKL FSCIN 1 MQ
Ipp1 AV 21 40 mA
Operating curren! drain DD )
IDDE DVDD 34 56 mA
D/A converter resolution YOUT, CROUT 8 Bit I
D/A conwverter output resistance Rpa YOUT, CROUT 100 300 500 14
YOUT. GROUT '
D/A converter relerence voltage VRerF {The voltage when the 8 bits of input data are all 0} 2.40 2.45 2.50 v
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Timing Characteristics at Ta = 25°C, V1 = § V, FSC4 = 14.31818 MHz

Parameter Symbol Conditions min typ max Unit
Input clock duty Vpury | CLKI: sine wave 40 60 Ye
Ctock rise time teL CLKI: square wave 7.0 ns
Ciock fall time oL CLKI: square wave 7.0 ns
! CLKI: High-level pulse width 23 ng
Minimum inpul pulse widih LWH 9 i -
towl CLKI: Low-level pulse width 23 ns
Data satup time ts1; RYINT to RYING, GUIN7 to GUINQ, BVIN? to BVIND 10 ns
Data hold time thyl RYIN7 to RYINO, GUIN7 to GUINO, BVIN7 to BVINO 10 ng
Data setup time g5y CSYNC (FSC4) 10 ns
Data hold lime they! CSYNC (FSC4) 10 ns
Data selup time tggyg? HSYNC (FSC4) 10 ns
Data hold time tygyp2 | HSYNG (FSCA4) 10 ns
Data setup time tsogp | OSBLK, OSRIN, OSGIN, OSBIN (FSC4) 10 ns
Data hold time thoso | OSBLK, OSRIN, OSGIN, OSBIN (FSC4) 10 ns
I/O Data Timing
EreL tiwH Efey, tiwe |
CLKI /
L tsL1 tHLT |
RYIN7-0
GUIN7-0
BVIN7-0
AD437E
CSYNC Timing
CLKI
{Fsca
L tssvy tsvs
1 T
E5YNC
AQA3TY
HSYNC Timing
CLKI
(FSC4)
. tssvya tugya |
1 I
HSYNC
AQa37e
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OSBLK, OSRIN, OSGIN, and OSBIN Timing

CLKI
(FSC4)

OSBLK/CSRIN
OSBIN/QSBIN

AQ437D
Composite Video Signal Output
Digital value (8 bits)
B e m e e e e e e e e e e
(5V)
244
239
210
200 —
201
152 | 190
1084
187 162
1650 —
139
128 132
121
100 — B1)
g0 103
. 76 -] &6
58 58 5B €9 67 1}
50 — 1
1 49
I
1
1
26 '
a5 I
1 i5 20
0 : 1 ] 1 1 1 1 1 1 1 1 1 1
1 _ 1 ] 1 1 | 1 ] 1 1 ] ]
6- b m———————- VT AR nahatr i Rt Eah e it e Tl Tl Sl ket
(2, 45V} T 1 | 1 ] 1 I 1 1 1 1 1 ]
o R L I T e
f———m - S 1% = DI B = B - P — PG = D ---:-:c—-m-m—n——:ul-(--_ﬁ-:v
! Sync chip ! Burst '2 § & 2 3 8 §:§ 2 -Q:E
£ 3 &6 § § £ & !5 £ &)@
> £ W-=- 0SD-—--3
1 1
| J
| f
I |
Note; Values in parentheses are the burst amplitude in PAL and PAL-M modes. 204380
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-
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Digital value (8 bits)
200 —

Luminance Signal Output

5o
a
{2.45V)
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Chrominance Signal Output

Digital value (8 bits)

BB - m s m e s e e e e e e e e e e
5V)
215 215
200 —
189 199
iB3 184
(1651}
160
150 —
i28 T 1T
190 —
88
{10B)
72 7e
%56 BB
50 —
40 40
1 1 | | 1 | 1 1 ! !
1 1 t 1 | ) 1 1 | 1
0 — ---rrmec e [l i i e el e il bl TR |
1 1 1 1 1 1 ! 1 1
12.45% 1 ) | 1 1 | 1 1 1
1 1 1 1 1 1 ] 1 !
= - DlC= = B - = W = —hE - D — G

Nole: Values in parentheses are the burst amplitude in PAL and PAL-M modes

AQ43B2
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Block Diagram
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Functional QOverview

1. Clock
The LC78010E does not include an internal oscillator circuit. Therefore application systems must provide an external
4fsc clock from the MPEG decoder or the CD-G decoder.

2. Video signal output formats
The LC78010E provides two types of video signal output: separate Y/C outputs (luminance and chrominance
signals) and a composite video signal output. The CCSEL pin switches between separate Y/C output and composite
video signal output. In particular, the CCSEL pin switches the chrominance signal output pin (CROUT) between
chrominance signal output and composite video signal output. Note that when CCSEL is high and the chip is in
composite video signal output mode, the lnminance signal output pin (YOUT) will be fixed at the low level, since the
luminance signal output 8-bit DfA converter is turned off in this mode.

CCSEL High Low
Chrominance Compaosite video
CROUT signal output signal output

3. MPEG decoder/CD-G decoder switching
The LC78010E supports the 24-bit (8 bits % 3 colors) and 12-bit (4 bits X 3 colors) data formats output by MPEG and
CD-G decoders, respectively. The CDGSEL pin switches between these formats. Note that the 12 bits (4 bits x 3
colors) of RGB data output by the CD-G decoder must be connected to the RYIN4 to RYIN7, GUIN4 to GUIN7, and
BUIN4 to BUIN7 pins. We recommend using the Sanyo LC7874E CG-D decoder, currently under development.

CDGSEL High Low
Decoder V-CD CD-G
Connectlons between the LC78010E and the LC7874E

LC78010E LC7874E
RYIN7 ROUTS
R RYING ROUT2
RYIN5 ROUT1
RYIN4 ROUTOD
GUIN? GOUT3
6 GUING GOUT2
GUINS GOUT1
GUIN4 GOUTO
BVIN7 BOUT3
B BVINE BQUT2
BVINS BOUTY
BVIN4 BOUTD

4. MPEG decoder input data format switching
The LC78010E supports both RGB and YUYV inputs. The YUVSEL1 and YUVSEL?2 pins switch between the RGB
and YUYV input formats. When the YUYV input format is used, a blanking signal is used as the reference signal. The
YUYV data inpul timing must be such that the YUV data is input when the blanking signal goes low. Note that for Y-
UV input @), the first data that is input must be the Cb (U) data input to the UV input pin.

YUVSEL1 YUVSEL2
0 0 RGB input
1 0 Y-U-Vinput (24-bit)
0 1 Y-UV input (16-bit)

No. 5214-10/12
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® RGB (24;blt) Input
ss | UUUUULUUL
T Ko X X X2 )ma )Xme X e
W Koo eaXeaXez X oaXeaXes)
D OO OO

A04384

@ Y (8-blt) CbCr (8-blt) multiplexed

CLKI
(FSC4)
RYIN

[44]
BYIN
vy

BLANK

AG43B5

. OSD (on-screen display) signal input

@ YCbCr (YUV) (24-bit) Input

CLKI
(FSC4) ,
AYIN

4%)

GUIN ><

w uo %1 Xua Xua
BVIN >< ><

A Vo Vi XE ><v3

AO4385

The LC78010E supports input of RGB OSD signals. The OSD input dara must consist of 3-bit RGB data and a
blanking signal. Eight color OSD data can be displayed on the screen by providing these four signals: OSRIN,
OSGIN, OSBIN, and OSBLK. However, when converted to 8-bit (full scale; 255) values, the white luminance level
will be 162, the black luminance level will be 66, and the green luminance level will be 66.

@ No green

1 1
gsAIN [ |
i |
OSGIN ____[_\_
OSBIN i'
DSBLK 5

AQ4287

@ Green present

] L]
OSRIN ___[——1____
OSGIN ___[_1_
DSBIN _[—l__

DSBLK _J_:—!_|_

AD4388

QSRIN OSGIN QSBIN 08BLK Color

Black
Red
Green
Blue
Yellow
Cyan

— Q= =2 00=00

- .S 00-000Q
- O ==0000

- et b A b ok mh

White

0 No OSD display

Magenia
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6. NTSC, PAL, and PAL-M modes

The LC78010E supports three video modes: NTSC, PAL, and PAL-M. The NPSEL and PMSEL pins switch

between these modes.

NPSEL PMSEL Mode
0 0 NTSC
1 0 PAL
0 1 PAL-M

B No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace

equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirecly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

(D Accept full responsibility and indemnify and defend SANYQO ELECTRIC CO., LD, its affiliates, subsidiaries and
distributors and all their officers and employees, joinly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

® Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on

SANYQ ELECTRIC CO,, LTD., its affiliates, subsidiaries and distributors or any of their officers and smployees
jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of December, 1995. Specifications and information herein are subject to
change without notice.
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