[Ordering number : EN¢5214]

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 encecder and a synchronizing signal generation  3156-QFP48E
circuit on a single ¢hip, A video CD or CD-G system can
be implemented by combining the LC78010E with an [LC78010E]
MPEG video decoder or CD-G decoder. _—
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Features

« System structure: Systems can be implemented in
2 chips, the LC78010E plus an MPEG video decoder or
CD-G decceder.

= Qutput D/A converter specifications: Two 8-bit D/A
converters (for luminance signal output, chrominance
signal output, and composite video output) -

» Clock oscillator: External input: 4fsc

(NTSC: 14.31818 MHz)
(PAL: 17.734475 MHz)
(PAL-M: 14.30244598 MHz) SANYO: QIP48E
+ External input data types: RGB (24 bits)
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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Pin No. Symbol Function O | Polarity Dascription

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

2 RYIN2 R/Y data input | Positive | A/Y data input, Pyll-down resistor built in

3 RYIN1 R/Y data input | Pasitive | R/Y data input, Pull-down resistor built in

4 RYINC R/Y data input 1 Positve | R/Y data input (LSB), Pull-down resistor built in

5 BVgg Ground —_ — Digital system ground

. _— o ) afsc clock input, NTSF:: 14.31818 MHz

ock input ! - Feedback resistor built in PAL: 17.734475 MHz
PAL-M: 14.30244598 MHz

. External subcarrier clock input NTS_C-‘ 3.579545 MHz

7 FSCIN Ciock inpus 1 — | Foadback resister built in PAL: 4 43361875 MHz

PAL-M: 3.57561149 MHz

8 DVpp Power supply {(+5V) { — — | Digital system power supply

1 GUIN? G/ 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

11 GUINS 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 builtin

13 GUIN3 G/l data input | Positive| G/U data input, Pull-down resiator builtin

14 GUIN2 G/U data input | Positive| G/U data input, Pull-down resistor builtin

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

16 GUINO G/U data input | Positive| G/U data input (LSB}, Pull-down resistor built in

Continued on next page.
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Continued from preceding page.
Pin No. Symbol Function O | Polarity Description
17 BVIN? GV data Input | Positiva| G/V/UV data input (MSB), Pull-down resistor built in
18 BVIN& G/V/UV data input | Positive| GA/UV data input, Pull-down resistor built in
19 BVINS G/NV/IUV data Input 1 Positive| G/V/UV data Input, Pull-down rasistor buiftin
20 BVIN4 G/V/UV data input 1 Pasitive| GV/UY data input, Pull-down resistor builtin
21 BVIN3 G/V/UV data input | Positive| GAV/UV data input, Pull-down resistor built in
22 BVIN2 G/VAUV data input | Positive] GA/UV data input, Pull-down resistor built in
23 BVIN1 G/VIUV data input | Positive| GAV/UV data input, Pull-down resistor built in
24 BVINO G/V/UV data Input | Positive| G/V/UV data input {LSB), Pull-down resistor built in
25 AVpp Power supply (+5 V) — — Analog system power supply -
Chrominance/
26 CRO! composite video O | Positive| Chreminance/composite video signal {(aralog) outpu? (8-bit D/A converter cutput)
signat output
27 BIAS1 Capacitor connection —_ Ripple exdlusion capaditor connection
28 youT t:g;anoe signal Positivef Luminance signal [analog) output (8-bit D/A converter oulput)
29 AVgg Ground — — | Analog system ground
a0 CCSEL Output signal control | Positive| Output signal control (0: chrominance signal output, 1: composite video signal output)
31 NPSEL wTds?csellDTfo:r I |Positive| | _NPSEL { PMSEL Mode
PAL-M) 0 0 NTSC mode
Mode selecticn ! 0 PAL mode
az PMSEL | (NTSC. PAL. or 1 |Positive 0 ! PAL-M mode
PAL-M) ! 1
33 CDGSEL Input signal control | Positive| Video input mode {Video CD or CD-G) conrral (Video CD:1, CD-G: 0)
34 TEST2 Tast Input | Paositive| Test mode input. This input must be tied low during normal operation.
35 BESET Reset input | |Negative| Reset signal input
36 OSBIN 08D (B) input | Positiva] OSD (B) signal input
k1) OSGIN 05D (G) input | Positive| OSD {G) signal input
a8 OSRIN 05D (R) input | Positive| OSD (R} signal input
kc1e] OSBLK OSD data input | Positive| OSD switching {OSD or BLANK) signalinput
40 BLANK Blanking signal input | Positiva| Composite blanking (HBLANK and VBLANK) signal input
41 CEYNG :’;:;T;:;':l'"g I |Negative| CSYNC synchranizing signal input
a2 HEYRG :‘;:‘;:‘:z:ft'”g I |Negative] HSYNC synchronizing signal input
43 YUVSEL1 Input signal control 1 Positive| | yuySELY | YUVSEL? Mode
0 0 RYIN: 8, GUIN: G, BVIN: B
1 0 RYIN: Y, GUIN: U, BVIN: V
44 YUVSELZ | Input signal control ) Positive 0 1 RYIN; Y, BVIN; UV
45 RYIN7 R/Y¥ data input I Positive| R/Y data input (MSB), Pull-down resistor built in
46 RYINE R/Y data input | Positive| R data input, Pull-down rasistor built in
47 RYINS R/Y data input | Positive| R/Y data input, Pull-down resistor built in
48 AYIN4 R/Y data input | Pasitive| RY data input, Pull-down resistor built in
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Specifications
Absolute Maximum Ratings at Ta = 25°C, Vo3 =0 V
Parameter Symbol Conditions Ralings Unit
Maximum supply voltage Vpp max | AVpp, DVpp Vgg—-0.3t0 Vgg+ 7.0 v
RYIN? to RYINO, CLK), FSCIN, GUIN7 to GUINO,
Maxi } BVIN7 1o BVINO, CCSEL, NPSEL, PMSEL, CDGSEL,
aximum input voltage Vi max

TEST2, RESET, OSAIN, OSGIN, OSBIN, OSBLK, BLANK, [Vss —¢-3toVpp+03] v
CSYNC, KSYNC, YUVSEL1, YUVSEL2

Maximum output voltage Vaoyr max | CROUT, YOUT, BIAST Vgs-0.310Vpp+ 0.3 v
Allowable power dissipalion Pd max | Ta=25°C 2501 mw
Operating temperature Topr -30to +85 °C
Slorage temperature Tslg —4010 +125 °C

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

Parameter Symbaol Conditiohs min typ max Unit
AV AV 4.5 55 v
Supply voltage Lo Lo
DVDO DVDD a0 55 v
. CCSEL, NPSEL, PMSEL. CDGSEL, TESTZ, OSRIN,
Input high-level voltage V)i OSGIN, OSBIN, OSBLK. YUVSEL1, YUVSEL2 0.7 DVpp DVpp + 0.3 \'
) RYINT to RYING, GUINT 10 GUINQ, BVINY INQ,
Input high-level vollage Vin2 BLANK OCSYNC %WOREUSET N7 o ByiNo 2.2 DVpp +0.3 v
CCSEL, NPSEL. PMSEL. CDGSEL, TEST2, OSRIN,
Input low-level vellage TR OSGIN, OSB™N, OSBLK. YUVSEL1, YUVSEL2 Vg5 -0.3 0.3 DVgp v
RYIN7 to RY:NO, GUIN7 to GUINO, BVIN7 to BVING,
Input low-level voltage Ve BLANK, CEVHT, HSYNG. RESET Vgg - 0.3 0.8 v
NTSC 14.31818 MHz
Input frequency Fsga:n CLKI PAL 17.73447 MHz
PAL-M 14.302444 MHz
NTSC 3.579545 MHz
Input frequency Fsem FSCiN AL 4.433617 MHz
PAL-M 3.57561 MHz
Vi CLK! {sine wave, capacitar coupled) 2.0 4.0 Vopl| Vep
Input frequency - - ;
Vine FSCIN (sine wave, capacitor coupled) 2.0 4.0 Vpp!| Vep
Reset pulse width twres RESET 400 ns

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

Parameler Symbol Conditions min typ max Unit
Output high-tevel voltage Vou! CROUT, YOUT. BIAS1. loH=-1.0mA Dvpp-1.0 DVop v
Qutput low-level voltage Vol CROUT, YOUT, BIAS1: I =2.0 mA Vs 0.4 v
FSCIN, CCSEL, NPSEL. PMSEL, CDGSEL, TEST2,
lim1 QOSAIN, OSGIN, OSBIN, OSBLK, BLANK, CSYNC, 5 pA
HSYNC, YUVSEL1, RESET, YUVSEL2: V| = DVpp
RYIN7 to RYINO, GUINT to GUING, BVINT ta BVINO:
Input frequenc g2 ' ' 25 50 75
putiequeney " Vin = DVpp KA
FSCIN, CCSEL, NPSEL, PMSEL, CDGSEL, TEST?,
It OSRIN, OSGIN, OSBIN, OSBLK, BLANK, TSYNC, -5 pA
HSYNC, YUVSEL!. RESET. YUVSEL2: Vjy = Vgg
Intemnal feedback resistance Reias | CLKL FSCIN 1 M0
Ipp1 AV 21 40 mA
Operating current drain DD Lo
Ipp2 OVpp 34 58 mA
D/A converler resolution YOUT, CROUT B Bit
D/A converter outpul resistance Rpa YOUT, CROUT 100 300 500 {}
YOQUT. CROUT
DiA converter reference voltage VAgF (The voltage when the 8 bits of input data are all 0} 240 245 250 v
No, 5214-4/12
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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 Vouty | CLKI: sine wave 40 60 %o
Clock rise time oL CLKI: square wave 7.0 ns
Clock fall time Yol CLKI: square wave 7.0 ns
. . L CLKI: High-level pulse width 23 ns
Minimum inpul pulse widlh -
Lwe CLKI: Low-level pulse width 23 ns
Data satup time s RYIN7 to RYING, GUINT to GLINO, BVIN? to BVINO 10 ns
Data hold time Yy RYIN7 to RYINO, GUIN? to GUINO, BVIN7 to BVINO 10 ns
Data setup time tggy! CSYNC (FSC4) 10 ns
Data hold lime tHsy! CSYNC {FSC4) 10 ns
Data selup time tssyp2 HSYNC {FSC4) 10 ns
Data hold time tisve2 | ASYNG (FSC4) 10 ns
Data setup time tsosp OSBLK, O5RIN, OSGIN, OSBIN (FSC4) 10 ns
Data hold time theso OSBLK, OSRIN, OSGIN, OSBIN (FSC4) 10 ns
IO Data Timing
troy tiwH tfoy, towe |
CLKI /
| tsL1 tHLT .
RYINT-0
GUIN7-0
BVIN7-0
AD437E
CSYNC Timing
CLKI
(FSCa
L. tasvs tHsvs
Iy
TEYNC
ADA377
HSYNC Timing
CLKI
tFSCA
. tssya thsye
I
HSYNC
Acaare
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OSBLK, OSRIN, OSGIN, and OSBIN Timing

CLkIX
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OSBLK/OSRIN
OSGIN/OSBIN

AC4378
Composite Video Signal Qutput
Digital value (8 bits)
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Note: Values in parentheses are the bursl amplitude in PAL and PAL-M modes. 204380
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Luminance Signal Output

Digital value (8 bits)
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Chrominance Signal Output

Digital value (8 bits)
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Note: Values in parentheses are the burst amplitude in PAL and PAL-M modes.
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Block Diagram
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Functional Overview

1. Clock
The LC78010E does not include an internal oscillator circuit. Therefore application systems must provide an extemal
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 luminance signal output pin (YOUT) will be fixed at the low level, since the
luminance signal output 8-bit D/A converter is turned off in this mode.

CCSEL High Low
Chrominance Composite video
cROUT signal output signaf cutput

3. MPEG decoder/CD-G decoder switching
The LC78010E supports the 24-bit (8 bits x 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 1o 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 Vv-CD CD-G
Connectlons between the LC78010E and the L.C7874E

LC78010E LC7874E
RYIN7 ROUT3
A RYING ROUT2
RYIN5 ROUT1
RYIN4 ROUTO
GUIN? GOUT3
a GUINB GQUT2
GUINS GOUT1
GUIN4 GOUTO
BVINY BOUT3
B BVING BOUT2
BVINS BOUT1
BVIN4 BOUTO

4. MPEG decoder input data format switching
The LC78010E supports both RGB and YUV inputs. The YUVSEL1 and YUVSEL2 pins switch between the RGB
and YUV input formats. When the YUV 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
o] 0 RGB input
1 0 Y-U-V input {24-bit)
0 1 Y-UV input (16-bit)
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® RGB (24;bit) Input
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The LC78010E supports input of RGB OSD signals. The OSD input data 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,
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i |

i |
oseIN __ [ | .
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@ Green present
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White

1] No Q5D display

Yellow

Magenta
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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
[} 3} 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 confrol systams, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indireclly cause injury, death or property loss.

B Anyone purchasing any products dascribad or contained herein for an above-menticned use shall:

(M Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., #ts affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expanses associated with such use:

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

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

W (nformation (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYQ believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of inteflectual propeny 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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