Ordering number : EN5521

CMOS LSI

LC7874E
SA////WYO CD Graphics Decorder

Overview

The LC7874E is a CMOS LSl that provides the signal
processing needed for compact disc graphics (CD-G) on a
single chip. The LC7874E accepts subcode R to W
signals output from a CD player DSP LC786X Series,
LC7862XE Series, or LC7863XE Series device, and
performs de-interleaving, error detection and correction,
graphic instruction processing, and image processing.

Features

« A CD-G decoder can be configured using a three-chip
combination of this LS|—the LC7874E—with externak
RAM (64K x 4 bits) and an LC78010E digital R@GB
encoder.

* Performs insertion and protection of CD subcodeR to
W sync signals and detection of R to W Si»{‘ﬁ z
interleave error signals. S

» Has two crystal oscillators, for NTSC
simple switchover by means of a contro pifi.
Connecting a crystal resonator of 14,31818 ¥
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» Performs CD graphics ing
drawing functions, and confﬁ@fs im

+ CCB is SANYO's:0rigina
addresses are gontrolled

&

Conditions Ratings Unit
Vbb Vgs—0.31t0Vgg+7.0 \Y
S1, S2, SFSY, PW, SBSY, CE, DI, CL, MUTE, DBO to 3,
CB, CE1, CE2, CE3, LINE, HRESET, VRESET, INIT, Vgg—03t0Vpp+03 | Vv
RESET, N/P, SON, XIN1, XIN2

SBCK, DO, CDGM, WE, RAS, A0 to 7, DBO to 3, CAS, OE,
Vour | ROUTO to 3, GOUTO to 3, BOUTO to 3, HSYNC, CSYNC, | Vgg—0.3t0Vpp+0.3 Y%
BLANK, YS, 4FSCO, EFLG, FSCO, XOUT1, XOUT2

Output voltage

Allowable power dissipation‘ Pdmax | Ta=25°C 500 mw
Operating temperature Topr -30to +85 °C
Storage temperature Tstg —40 to +125 °C
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LC7874E

Allowable Operating Ranges at Ta=-30°C to +85°C

» Ratings )
Parameter Symbol Conditions - Unit
Power supply voltage Vbp Vbp \
Viul S1, S2, CB LINE, N/P, SON \Y
Vix2 INIT, RESET \Y
Input high-level voltage Viu3 CL \%
V4 DBO to DB3, HRESET, VRESET \Y
V|H5 SFSY, PW, SBSY, CE, DI, MUTE, CE1 to CE3 \Y
Vil S1, S2, CB, LINE, N/P, SON \Y
VL2 CL, INIT, RESET r \Y
Input low-level voltage g | SFSY.PW.SBSY,CE, DI, MUTE, DBOt0 PP v
' | CE1 to CE3, HRESET, VRESET
Fscind | XINL MHz
Input fi
nputirequency Fsom2 | XIN2 MHz
Input amplitude ViN XIN1, XIN2 Vp-p
Electrical Characteristics at Ta=-30t0 +85°C, Vpp = 5 ¥ linlessgih
Ratings .
Parameter Symbol Unit
typ max
Il 5 HA
Input high-level current
I|x2 100 200 HA
Input low-level current HA
Output high-level voltage Vbp \
Output low-level voltage FSCO, 45660, HSYNC, VS, CSYNC, 0.4 \%
BLANIE, EFLG : I = 2.0 mA
AO 16 A7, RAS, CAS, OE, WE, DBO to DB3,
Output off leakage current HeS VNC, ROUTO to 3, GOUTO to 3, BOUTO to 3, -5 +5 HA
_ #CBYNC, BLANK, FSCO, 4FSCO
Built-in feedback resisténge XIN1, XIN2 1 MQ
Clock frequency SBCK 220 kHz
Operating curre Vbp 26 40 mA
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LC7874E

Timing Characteristics (Microcontroller Interface Timing) at Ta=25°C, Vpp =5V

» Ratings .
Parameter Symbol Conditions - Unit
min typ max
twH CL, high pulse width
Input minimum pulse width -
twi CL, low pulse width
Data setup time tbs DI, CL
Data hold time toH DI, CL
Data hold time thoH DO, CL
CE wait time tep CE, CL
CE setup time tcs CE, CL
CE hold time teH CE, CL
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Timing Characteristics (DRAM Access Timing) at Ta=25°C,Vpp =5V

Row address setup time

Row address hold time

Parameter Symbol Conditions - Ratings Unit
min typ max

Random read/write cycle time tre

Page mode cycle time tpc

RAS precharge time trp

RAS pulse width trAS

RAS pulse width (page mode) traSP

RAS hold time trsH

CAS hold time tesh

CAS pulse width tcas

CAS precharge time tepN

‘CAS precharge time tep (In page mode)

Column address setup time

Column address hold time

Read command setup time

Read command hold time

Read command hold time

Write command setup time

Write command hold time

Write command pulse width

Write data setup time

Write data hold time

CAS setup time

CAS hold time

RAS precharge CAS active time 50 ns
Read data setup time 20 ns
Read data hold time 10 ns
Refresh time 35 ms
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DRAM Read Cycle

RAS

CAS

A10-
A17

DB10-
DB13

A06177
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DRAM Early Write Cycle

RAS

CAS

A10-
A17

DB10-
DB13

A06178
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DRAM Page Mode Read Cycle

No. 5521-7/22
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DRAM Page Mode Write Cycle

A06181
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Pin Assignment

338383
el (o7 [ 3] [ [

BOUTO [49]
CE2 [50]
CE3 [51]

vs [52)
EFLG [53

HRESET [54]

LINE [55]

VRESET (56|

W B
RESET [58]
NP [59]
SON [60)
XIN2 [61]

‘2] As
21] A4
l20] A3

xout2 [62 [79] A2
XIN1 [63] 18] A
XOUT1 [64) [17] A0

CDGM [
cet [3)]

Top view

A06174

No. 5521-9/22



LC7874E

Pin Functions

Pin | Pin Symbol Pin Name /0 | Polarity Function
1 s1 S1 S2 Selected CD DSP;
0 0 LC7861N/67
CD DSP selection pins In | Positive 1 0 LC7860K/63
) < 0 1 | Setting proh.ibife,ﬁ
1 1 LC7868/62X/68X
3 SBCK Clock output pin Out —
4 SFSY Sync signal input pin In Positive
5 PW Data input pin In Positive
6 SBSY Sync signal input pin In Positive
7 Vbp Power supply pin (+5 v) — —
8 CE Enable input pin In Positive
9 DO Data output pin Out | Positive
10 DI Data input pin In Positive
11 CL Clock input pin In Positive
12 MUTE Data input pin In Positive
13 Vss Ground pin (GND) — —
14 CB Color bar selection pin In
15 CDGM Graphic data discrimination output pin
16 CE1l DRAM control input pin
17 A0 DRAM output pin address (A@) ijtput
18 Al DRAM output pin : ddressﬁ;f"A;Lfoutput
19 A2 DRAM output pin addrgs"?s {A2) output
20 A3 DRAM output pin
21 A4 DRAM output pin :DRAM atigfess (A4) output
22 A5 DRAM output pin DRAMvgﬁdress (A5) output
23 A6 DRAM output pin : j M address (AB) output
24 A7 DRAM output pin BR* M address (A7) output
25 CAS DRAM output pin ‘ :_5RAM column address strobe signal output
26 ‘WE DRAM output pin DRAM data write enable signal output
27 OE DRAM output pin DRAM data read enable signal output
28 RAS DRAM output gin, DRAM row address strobe signal output
29 DBO DRAM inpu; Bgtput pin #Positive | DRAM data (DO0) input/output
30 DB1 Positive | DRAM data (D1) input/output

31

Positive

DRAM data (D2) input/output

32

Positive

DRAM data (D3) input/output

33

Positive

Video signal blanking period output

34

Negative

Composite sync signal output

Continued on next page.
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Continued from preceding page.

Pin | Pin Symbol Pin Name /0 | Polarity Function
35 HSYNC Horizontal synchronization output pin 3ST | Negative | Horizontal sync signal output
36 ROUT3 R data output pin /0 | Positive | Video signal R3 data output
37 ROUT2 R data output pin /0 | Positive | Video signal R2 data output
38 ROUT1 R data output pin /0 | Positive | Video signal R1 data output
39 ROUTO R data output pin I/O | Positive | Video signal RO data outpyf
40 4FSCy, Clock output pin 3ST | Positive 4 x FSC clock output -
41 FSCq Clock output pin 3ST | Positive Subcarrier clock o
42 GOUT3 G data output pin /0 | Positive
43 GOUT2 G data output pin /0 | Positive
44 GOUT1 G data output pin /0 | Positive
45 GOUTO G data output pin /0 | Positive
46 BOUT3 B data output pin /10 | Positive
a7 BOUT2 B data output pin /0 | Positive
48 BOUT1 B data output pin /10 | Positive
49 BOUTO B data output pin 110
50 CE2 Video output control input pin
51 CE3 Sync signal control input pin
52 YS Superimposition output pin
53 EFLG Error status monitor output pin signal output
54 | HRESET | External horizontal synchronization input pin® External horgibﬁial synchronization timing control pin

e nump’ﬁ;.—gelection input
55 LINE Line number selection pin F 263H, H = 262H

7 312H, L =314H
56 VRESET E)g;é'(qél vertical synchronization timing control pin
57 INIT Initial input pin u_usﬁt"‘ém initial signal input
58 RESET Reset input pin i J__Si/stem reset signal input
5o NP "NTSC/PAL selection input
L: NTSC, H: PAL

60 SON ﬁ?gir,i)rgﬁ:igz:ig,’\‘é?\,w control input
61 XIN2
62 XOUT2 — PAL crystal oscillator connection pin (4Fsc = 17.734476 MHz)
63 XIN1 —
o XOUTL — NTSC crystal oscillator connection pin (4Fsc = 14.31818 MHz)
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Block Diagram
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LC7874E

CD-G Instructions

The contents of instructions in the CD Red Book which are supported by the LC7874E are as follows.

ZERO mode (MODE =0, ITEM =0)

LINE GRAPHICS mode (MODE =1, ITEM =0)
[1 INSTRUCTION (4): Write FONT
[J INSTRUCTION (12): Write Scroll SCREEN

TV GRAPHICS mode (MODE =1, ITEM = 1)
[J INSTRUCTION (1): Preset MEMORY

[J INSTRUCTION (2): Preset BORDER

[J INSTRUCTION (6): Write FONT FOREGROUND/BACKGROUND #
[1 INSTRUCTION (20): scroll SCREEN with preset
[1 INSTRUCTION (24): scroll SCREEN with copy

[] INSTRUCTION (30): Load CLUT color-0 color-7
[1 INSTRUCTION (31): Load CLUT color-8 color-15
[J INSTRUCTION (38): EXCLUSIVE-OR FONT

Outline of Functions

1. Crysa clock oscillation: XIN1, XOUT1, XIN2 X@UTZ,

tonne(;t@dnkpi ns, and XIN2 and XOUT2 are
modes £an be supported by switching the N/P pin.

&

in outpl tS this clock divided by 4. The pin functionsin

XIN1 and XOUT1 are 14.31818 MHz (NTSC)\Téryst
17.734476 M Hz (PAL) crystal oscillator comectl

each mode are shown below.

XIN1, XOUT1 XIN2, XOUT2
14.31818 MHz *
* 17.734476 MHz

/ }73.579545 MHz
4.433619 MHz

No. 5521-13/22



LC7874E

With the LC7860K/63 interface, SBCK is transmitted when SFSY is confirmed to be low approximately 2.2 us after a
falling edge of SFSY is detected. With other interfaces, SBCK is transmitted when SFSY is confirmed to be high and
SBSY to be low approximately 2.2 ps after arising edge of SFSY is detected.

(1) LC7860 interface [DSP pin names shown in parentheses)

(2) LC7861N/67 interface [DSP pin names shown in parentheses)

SBSY
(SBSY)

SFSY
(SFSY)

SBCK
(SBCK)

PW
(PW)

PW

A0B184

remeinshigh.”
microcontrGlier

No. 5521-14/22
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5. Display format

455d (454d) [451d]

* 1: 262H (312H) when the LINE gin is hi

v }f_Slj{J - * 2: 4H (4H) when the LINE ginds high

:| Values in parentheses are:the displa
square brackets are the display co

A06185

A06186

No. 5521-15/22



LC7874E

8. Color bar output; CB
When the CB pin isdriven high, color bars are output from the video output pins. Details of the color bars are shown
below.

R

0 White F

< 256d > 0 Gray B

T- o O Yellow F

102¢ |0|@|®|@|0|0|0|® D Cyan o

O Green O

\l/_ . 0 Magenta F
'gz-' O Red e

AD6187 o Blue
BORDER (BLACK;

Drawing Functions (Graphic Functions)
1. Operating modes (scan operation, display operation)

NTSC mode
 Non-interlace 60 Hz (262 or 263 lines)
* Dot clock 2fsc: 7.15909 MHz (T =
* System clock 4fsc: 14.31818 MHz

139.67 nsg

PAL mode
« Non-interlace 50 Hz (312 or 31‘ ‘fn&s)
* Dot clock

* System clock

PAL60 mode

» Non-interlace
* Dot clock

* System clock

Display functions

5 from 4096

L

< LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MS8 /:\

DI [uaddéss” | Controtitem | Data [ Controt tem| Data | controtitem| Data |
& 1byte 1byte 1byte 1byte 1byte 1byte !

0 0 0 A A A Ao

O] @ ©)] @ ® ® @

0] Address: F4H EX A06188

@ @ ® Command identification code (control item)
® ® @ Command register setting data
® End of serial transfer

No. 5521-16/22
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Display Control Command Table

First byte Second byte
Command MSB Command identificaion code LSB | MSB Data LSB
7]e]s5]4a[3]2]1]o] 7 6 5 0

Register 00HEX VRAM
(Various mode settings) 0 0 0 0O 0 O0 O Of INIT SCP, | SCPq BG
Register 10HEX
(Fine adjustment of screen position) 00010000 VP VP2 VPy HP
Register 20HEX
(Channel 0 to 7 ON/OFF) 0010000 CHq
Register 30HEX
(Channel 8 to 15 ON/OFF) 0011000 CHg
Register 40HEX
(BGC R, G settings) 0100000 BGR,
Register 50HEX
(BGC B setting) 0101000 BGB,; | BGB,
Register 60HEX
(Chroma key color R, G settings) CKR1 | CKRO
Register 70HEX
(Chroma key color B setting) CKB1 | CKBO
Register 80HEX 1 o
(YS output phase adjustment)
Register 90HEX
(External synchronization mode, test mode) TST1 | TSTO
Register AOHEX
(Subtitle scroll: vertical) SCV1 | SCV0
Register BOHEX
(Subtitle scroll: horizontal) SCH1 | SCHO
Register 01HEX
(19-byte command input) u \% w 0 0

No. 5521-17/22
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Description of Commands
Command transmission should be performed L SB-first.

1. Control item code OOHEX: Various mode settings
Default: MSB [01100000] LSB

Data0: VRAM/BG Display screen switchover setting
0: VRAM contents displayed
1: Background color displayed

Datal: TV/LINE Graphic display mode setting
0: TV graphic mode
1: LINE graphic mode

Data2: DISK/GPH Disk command acceptance control
0: DISK command only accepted
1: DISK command acceptance ignored, MGC (Mlcro g ‘aphlc C
Data3: CB Color bar screen output setting
0: Graphic signal output
1: Color bar signal output
Data4: SCPO Y S output (pin 52) control

Data’5: SCP1 Superimposition compare coridjtion

Data6:

(transparent) E
1: L: When SCE’O SCEL

o TH emfled s two’s complement with |eft as positive direction
Data2: F . varlablﬂ by —16 to +14 dots from center in 2-dot units)
Data3: HP3 F

Data4: VPO Veitical fine adjustment of screen position

Data5: VP1 Specified astwo’'s complement with up as positive direction
Data6: VP2 (variable by —16 to +14 dots from center in 2-dot units)

Data7: VP3

No. 5521-18/22
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3. Control item code 20 : Channel on/off setting
Default: MSB [00000011] LSB

DataO:
Datal:
Data 2:
Data 3:
Data 4.
Data5:
Data 6:
Data7:

CHO CHO to CH7 on/off setting
CH1

CH2 0: Channd off

CH3 1: Channd on

CH4

CH5

CH6

CH7

4. Control item code 30y Channel on/off setting
Default: MSB [00000000] LSB

DataO:
Data 1.
Data 2:
Data 3:
Data 4:
Data5:
Data6:
Data7:

5. Control item code 40,gx: BGC color (R, G) seff
Default: MSB [00000000] LSB
DataO:
Data 1.
Data 2
Data 3:
Data 4.
Data5:
Data 6:
Data7:

6. Control item code 50 g BGC
Defauilt: MSB [00002010] L SB
Data 0: Jod
Data 1.

Data5:
Data6:
Data7:

CH8 CH8 to CH15 on/off setting
CH9

CH10 0O: Channel off

CH11 1: Channel on

CH12

CH13

CH14

CH15

BCRO BGC color: R setting =1
BCR1
BCR2
BCR3
BCGO
BCG1
BCG2
BCG3

BCBO B6E color;
BCBl}

CKG1
CKG2
CKG3

ds

No. 5521-19/22
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8. Control item code 70y : Chromakey color (B) setting
Default: MSB [00000000] LSB
Data0: CKBO Chromakey color: B setting = 16 kinds
Datal: CKB1
Data3: CKB3 * R, G, B, 16 kinds each; selection of 1 color from 4096
Data 4 to data 8: Fixed at O

9. Control item code 80x: Y Ssignal output/video signal output phase adjustment ¢

Default: MSB [00000000] LSB

Data0: YTO Y Ssigna output/video signal output phase adjustment data

Datal: YT1

Data2: YT2

Data3: YT3

Data4: YT4

Data5: Fixed at O

Data6: PAL60 PAL/PALGO setting (valid only when N/P =1
0. PAL
1. PAL6G0

Data7: CSYSEL CSYNC output addressing (autonomgfi modext
0: Equalization pulses used ’
1: No equalization pulses

Default: MSB [00000000] LSB

Data0: TSTO Test mode addressing (no
Datal: TST1
Data2: TST2
Data3: Fixed at 0 :
Data4: HYMK HRESET, VRESE mask:

1. No mask
Data’5: EXSN  Sync signalTest cont
0: Reset executed with HRESE
0: Reset execufed Wlth

Data4 SCVZL .
Data 5 to data 7:‘Frxed a0

No. 5521-20/22
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12. Control item code COgx: Superimposed text scroll amount, horizontal setting
Default: MSB [00000000] LSB
Data0: SCHO Left scroll amount (font unit) setting (scroll amount: O to 49-font units)
Datal: SCH1 Screen display position scrolled horizontally in 1-font unit
Data2: SCH2 (1-font unit: 6 horizontal dots)
Data3: SCH3
Data4: SCH4
Data5: SCH5
Data 6, data 7: Fixed at O

13. Control item code 01y : 19-byte command input (MGC write)

Transfer format

CE I
LSB MSB LSB MSB LSB MSB LSB
DI | Address [ Controltem| Data | Data |
1byte 1byte 1byte
0 A A A
® @ ®sym0 sym1

[ Address: F4,gx

[J Control item: 01y
[] symO to sym19: R to W = subcode input
[] Executed on fall

Transfer format

CE

| Address

Dt

______ | Data |
1byte 1byte
0 0
sym4 symi9

A06190

Data 2: VBLK" gourtput during vertical blanking (vertical retrace line) period
Vertical retrace line period NTSC: 19H
PAL: 25H
Data3: DKMD Disk identification flag
0:CD
1: CD-G

No. 5521-21/22
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Data4: QFO QFO error correction Q flag data
Data5: QF1 QF1 error correction Q flag data
Data6: PFO PFO error correction P flag data

Data7: PF1 PF1 error correction Q flag data

[] sym0, 1, 4to 19: R to W = subcode input
MSBI[R,S T,U,V,W,0,0] LSB

Sample Application Circuit : NTSC

Vpp (+5V) Vgg (GND)

14.31818MHz

51.52
Ll TL) :LC78B1IN/GB7
[H) , L] :LC7860K/63
[H], [H] :LC7868/82X/63X

Series

Connected to CD DSP
(wnn a 3-line interface )

without SBSY, connect
SBSY to Vgg.

To RGB encoder
(LC78010E)

Driving high recommended
in search manual scan

oafrol systems, vehicles, disaster/crime-prevention equment and the like, the failure of
-tly cause injury, death or property loss.

distributors an ¢ A;’:\Hﬁtheir officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cqétc,a'nd expenses associated with such use:

[ Not |rﬁppsé' dny responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO EEECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
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 January, 1997. Specifications and information herein are subject to
change without notice.
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