|Ordering number : EN4861| .

CMOS LSI

No. 4861 //

LC7871E, 7871NE

SANYO

CD Graphics Decoder

Overview

The LC7871E and LC7871INE are CMOS LSIs that
integrate the signal processing functions required for
compact disk extended graphics (CD-EG) decoding in a
single chip. These products accept the R to W subcode
signals cutput by CDP-DSP products such as the
LC7860KA, LC7867E, LC7868E, LC7869E, or
LC78681E, and perform de-interleaving, error detection
and correction, graphics instruction processing, and image
processing,

Functions

The LC7871E and LC7871NE allow a CD-EG decoder
to be constructed with only three chips with the addition
of two external DRAMSs (64k x 4). (An RGB encoder is
provided on chip.)

The LC7871E and LC7871INE perform subcode
synchronization signal interpolation and protection.
They also perform R to W signal de-interleaving and
error detection and correction.

These products include two crystal oscillator systems
(one for NTSC and one for PAL) which can be easily
switched from a control pin. These products generate
the reference clocks as well as all internal timings for
these two standards by using a 14.31818 MHz crystal
for NTSC and a 17.734476 MHz crystal for PAL,
Control of image display using CD graphics instructions
and display processing.

Composite video 8-bit D/A converter output as well as
“define-transparency™ 6-bit D/A converter output.
Support for superimposition

Microprocessor interface function that supports end-
product upgrades.

External input pin for channel selection

Built-in 6-bit RGB D/A converters

The only difference between the LC7871E and the
LC7871NE is in the BGC to VRAM transfer.

The LC7871E uses a preset memory instruction for
transfer to VRAM, whereas the LC7871NE uses the
load CLUT instruction. :

Features

» A CD-G decoder can be constructed from only two
chips, since no controller is required.

+ A CD-EG decoder can be constructed with the addition
of two 256-kbit DRAM:s since no controller is required.

» Silicon gate CMOS process for low power dissipation

+ 5V single voltage power supply

Package Dimensions
unit: mm
3151-QIP100E

[LC7871E, 7871NE]

0.575

SANYO: QIP100E
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Block Diagram

Ca
< |€ [x ||n
z U I= o

T T

EFLO
COGM
CHO~1S
MisM2
10BQ~3
140~7

=
©n
b

PH
Input selector
S/P conversion
Synchronization

SFSY 2080-3

Error detection Instruction VRAM control 2a0-7

. and correction
protection and decoder SWE

interpolation

580K

HUTE
SBSY

i
1
ce [ ] pout
oo Microcantroller CLUT ! R, G and B outputs L] sour
O

D1 interface
CL

RESET

TEST Timing genaerator RGB encoder []rsc

TEST1~2

L] n o N - |- Z 1 |¥ NN z Zz [=] d
o w a Z - Z w Jw w |z a wn a - - [ 9
8 w } = 2 =3 ‘m ’m a = = o o a g J 5
> > ®x O X Q w W tn > = 0 -
x > & (X > w o
> I
ADLET4
Pin ASSlgnment
. - -
- ~ P v o ™ o
- LT S . BT (VR T [ ] n - x -] E (2]
2 4 2 k4 a o 3 'd w o W =) F 4 N k. - z > w
» » » 1.4 z [:3 - = ™ L4 [-§ [} x 'S w A 5] - N
minininininiwinininininininininininis
100 89 88 97 U6 95 9< 93 92 B1 90 A9 @8 B7 85 BS B4 B3 82 Bi
E: 1 !D]V:\’NC
sat:x]: 2 7a[ JFscIn
srsv[ | 3 7al JTesta
pu["| « 77| JTESTY
sesv[ | s 76[ |vioEo
voo1[ | s 78 JB1ase
ce[[] » 74| Jvog2
o[ | a 73[Jvas3
pi| s 72| Jaour
e [J1e 71| JsouT
uute[ |11 70{ ] RouT
vesi[ 12 53 [ | TRANS
cho[ |13 so[ |B1ast
ens[ sa 87| _|vooe
cue[ |1s 56| |vgga
ena[] 16 LC7871E, 7871NE o8| Jraanss
ena[|17 64| JTAANSA
cus [ |18 sa[ |TRansa
cHs 118 ea:lrn.msz
:HTEED 61 'jThANEl
cua [zt 50 |TAaNEC
cHa[ |22 39| Jcoes
cuio[ |23 sa| |Test
crin[|aa s7 [ Jeona
cHiz[|es 56| Jaop2
cHia[[es 5[ Jecei
cHia[ |27 54 :]anao
cHis[ |28 53 jen
THE[ |20 s2[ |2an
AAG[ tao 51 ]2as
31 32 33 34 38 36 37 30 3D 40 AL 42 43 44 A5 46 47 48 49 50
LU IO U U LU U T TS
o m Mmoo\ @~ g i |w Nomoju oG - &omY
iz agplePEsER A A AN R
= = 2= Top View

apiwre

No. 4861-2/19



LC7871E, 7871NE

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0 V
Parame'er Symbal Ratings Unit
Maximum supply veltage Vpp max Vgs— 0310 +7.0 v
Maximum input voltage Vi max Vgs-031w0Vpp +0.3 v
Maximum output vellage Vour max Vgg—0.310Vgp +0.3 v
Allawable power dissipation Pd max 500 mw
Operating temperature Topr =30 to +85 °C
Storage temperalure Tslg -40 + 125 °C
Allowable Operating Ranges at Ta = 25°C, Vgg=0V
Parameter Symbal Conditions min wp max Unit
Supply voltage Vap Vpp1, Vpp2. Vppld 4.5 5.5 v
Vi~ (1} |REBET 0.7Vop Voo v
SFSY, PW, S88Y, MUTE, TEST, TEST1, TEST2, .
Vig (2} SON, M1/M2, N/P1, N/P2, PALID, HRESET, VRESET, 2.2 Voo v
Input high level voltage 1DB0 10 3, 2DBO 10 3
Vo (3) [CHOte 15, DEN, CL, CE, DI 0.6 Vpp Vbp v
V(4 |S 0.9Vpp Voo v
V() | REBET Vsg 0.3 Vpp v
SFSY, PW, SBSY, MUTE, TEST, TESTY, TEST2,
Vi (2) | SON, M1/M2, N/P4, N/P2, PALID, HRESET, VRESET, Vgg 0.8 v
Input fow level voltage 1DBO 10 3, 2DBO 10 3
Vy (3) |[CHOto15 DEN,CL CE DI Vgg 3.2 Vpp v
O E Vgg 0.1 ¥pg v
Input middle leve! voliage Vg 8 0.37 Vpp 0.43 Vpp v
Data setup time Ing DI, CL: Figure 1 200 ns
Data hold time o Di, CL: Figure 1 200 ns
High levet clock pulse width lwaH CL: Figure 1 400 ns
Low leve! clock pulse width ol CL: Figure 1 400 ns
DO setup time I5os DO, CL: Figure 1 250 450 ns
fing1y | XINd 14.31818 MHz
fin (2) XIN2 17.734476 MHz
NTSC mode 1431818 MHz
Input frequency 4FS02
PAL mode 17.734476 MHz
FSCIN NTSC mode 358 MHz
PAL mode 4.43 MHz
CE wait time lep CE, CL: Figure 1 400 ns
CE selup time leg CE. CL: Figure 1 0 ns
CE hold 1ime Ien CE, CL: Figure 1 400 ns
Input amplitude Vin :I::: w’:\f;’;gga;iﬁj:l ng 0.3 5| Vpp
Reset pulse widih twacs | RESET 400 ns
Electrical Characteristics at Ta =235°C, Vgg =0V, Vpp=5V
Parameter Symbol Conditions min typ max Unit
Ipp (1) | Vop! 26 40 mA
Current drain o2y | Vgp2 26 40 mA
oo (3 | Vpp3 11 15 mA
RESET, SFSY, PW, $8SY, CE, DI, CL, MUTE, TEST,
Iy (1) TESTY, TESTZ, SON, M1/M2, NiP1, N/P2, VRESET, 5 KA
Input high level current HRESET: Viy = Ypp
Iq{2) [CHOto 15 DEN:Vy=Vpp 30 100 200 pA

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions min yp max Unit
AESET, SFSY, PW, SBSY, CE, DI, CL, MUTE, TEST,
he (1) TEST1, TESTZ, SON, M1/M2, N/P1, NvP2, VRESET, -5 PA
Input low level current FRESET: Vi = Vgsg
I (2) PALID: V|y = Vg3 —400 =200 €0 PA
SBCK, TWE, RAS, 1A0 10 7, 2A0 1o 7, CAS, OF, 3WE,
Qutput high level voilage Von (1) | CDGM, TRANSO to 5, 2FSC, YS, CSYNC, VSYNC, Vpp-1 Voo v
EFLG, FSX, FSC,1DB0 10 3,20B0103: I =-0.5 mA
SBCK, TWE, RAS, 1A0 10 7, 2A0 10 7, TAS, OF, 2WE,
VoL (1) | CDGM, TRANSO to 5, 2FSC, Y5, CSYNC, VSYNC, Veg 0.4 v
Output low feve! voliage EFLG, FSX, FSC, 1DB0 10 3, 2DB0 10 3: g = 2 mA
Vo (@) |DO:lg=5mA Vgs 0.75 v
Output off leakage current lorF DO, 1DB0 10 3, 2DBO 103 -5 +5 WA
Built-in feedback resistance RX XIN1, XIN2, 4FSC2, FSCIN 1 MQ
f;fg:f;::fg};’:;g" Vaer (1) | ROUT, BOUT, GOUT, TRANS 3.95 a 4.0 v
g;ﬂ’gﬁ’g;‘;&‘;"c’;"’ Rpa (1) | ROUT, BOUT, GOUT, TRANS 150 Q
f;zig:ecx}:’:;f' Vagr (2) | VIDEO 3.65 3.70 a.75 v
2u?:u?f£ oot Rpa(2) |VIDEO 150 Q
8-bit D/A converter output level VDAC VIDEQ: Figure 9
Random readiwrite cycle time tRe Figures 2 and 3 400 ns
Page mode cycle time tpg Figures 4 and 5 130 ns
RAS precharge lime pp Figures 2,3,4,5and 6 100 ns
RAS pulse width 1RAS Figures 2,3 and & 120 ns
RAS pulse width {page mode} tRASP Figures 4 and & 18000 ns
HAS hold time lRgr | Figures 2,3, 4 and 5 60 ns
CAS hold time lcgn | Figures 2 and 3 120 ns
CAS pulse widih 0A8 Figures 2. 3,4 and & 60 ns
CAS precharge time Icpy | Figure 6 50 ns
CAS precharge time (page mode) Icp Figures 4 and 5 50 ns
Row address setup lime lASR Figures 2,3,4 and § 100 ns
Row address hold time {RAH Figures 2,3, 4 and 5 50 ns
Column address setup tlime tasc Figures 2,3,4 and & 0 ns
Column address hold time lcaH Figures 2,3, 4 and 5 50 ns
Read command setup time lRCs Figure 2 150 ns
E:;?::g??;%f tme tACH Figure 2 120 ns
E:;i::gz}z‘%:%lf ime tAAH Figure 2 120 ns
Write command setup time twes Figure 3 100 ns
Write command hold time twoH Figure 3 50 ns
Write command pulse width twp Figure 3 150 ns
Write data setup time Ins Figure 3 100 ns
Write data hold time toH Figure 3 100 ns
%Sgs;;?:rg%) lcsh Figure 6 50 ns
CAS hold time {CAS before AAS)]  toyp | Figure 6 50 ns
RAS precharge + TAS active time tape | Figure 6 50 ns
Read data setup time tRps Figures 2, 4 and 5 20 ns
Read dala hold time t5OH Figures 2,4 and 5 10 ns
VIDEOQ setup time tyg Superimposition: Figure 7 20 25 ns
SBCK oulput delay time Isp Figure 8 NTSC mode 4.749 5029 L
PAL mode 4.793 5.075 s
SBCK cycle frequency Isc Figure 8 NTSC mede 223.7 kHz
PAL mode 221.7 kHz
PW setup time rws Figure 8 100 ns
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Pin Functions

Pin No. Pin e} Function
1 S 1 CD DSP selection: High level input: LC7861N/67, middle lavel input: LC7860K/63, low level input: LC7868/69
2 SBCK o] P 10 W subcode read clock
3 SFSY | Subcode frame synchronization signal
4 Pw 1 P 1o W subcode data
5 SBSY | Subcode block synchronization signal
6 Vpp! — Digital system power supply
7 CE I Controf during serial Input or serial output
8 DO 0 Serial data output
9 Dl l Serial data input
i0 CL { Serial data I/Q clock
1 MUTE | Control signal used to specify that the subcode data be handled as invalid
12 Vgg! — | Digital system ground '

13 CHo i
14 CH1 ]
15 CHz2 1
16 CH3 1
17 CHa 1
18 CH5 1
19 CHs 1
20 CH? J Channel selection pins. A high Jevel enables the corresponding channel,
29 CHB8 | These pins have built-in pull-down rosistors.
22 CH9 |
23 CH10 |
24 CH11 |
25 CH12 |
26 CH13 |
27 CHi4 |
28 CH15 |
29 IWE O | Primary DRAM controt
30 RAAS ¢ Control pin shared by primary and secondary DRAM
31 1A0 o
32 1A1 0
33 1A2 O
34 1A3 0] .

Primary DRAM address
35 1A4 0
38 1A5 O
a7 1A6 0
38 1A7 0
39 1DBO o Primary DRAM data
40 CAS 0 Control pin shared by primary and secondary DRAM
41 1DB1 /0 | Primary DRAM dala
42 OE O | Control pin shared by primary and secondary DRAM
43 1082 rQ .

Primary DRAM dala
44 1DB3 [[1e]
45 2WE O | Secondary DRAM control
46 2A0 8]
47 2A1 o
48 2A2 0
49 2A3 0 Secondary DRAM address
50 2A4 o
51 2A5 o
52 2A6 O
53 2A7 0

Continved on next page.
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Continued from preceding page.

Pin No. Pin o] Function

54 2DB0 10
55 2081 e}
56 2082 o Secondary DRAM data
57 2083 e}
58 TEST | IC testing
59 CDGM O Qutputs a high level when reading a CD-G disk
60 TRANSO O
61 TRANS o
62 TRANS2 o Transparency digital output
63 TRANS3 o}
64 TRANS4 O
65 TRANSS o}
66 Vgg2 — Analog system ground
67 Vpp2 _ Analog system power supply
68 BIAS1 0] Ripple rejection capacitor connection
B9 TRANS e} Define-transparency 6-bit D/A converter output
70 ROUT o Red data 6-bit DvA converier cutput
71 GOUT @) Green data 6-bit D/A converter output
72 BOUT 8] Blue data 6-bit D/A converter output
73 Vgg3 —_ Analog system ground
74 Vpp3 -_ Analog system power supply
75 BiAS2 e} Ripple rejection capacilor connection
76 VIDEC o} Composite video oulput {8-bit D/A converler output)
77 TESTY | .

IC testing
78 TEST2 |
79 FSCIN | Subcarrier ¢lock input (feedback resistor built in)
BO VSYNC o] Vertical synchronization signal output
81 2FSC [¢] 2FSC output
82 ¥S o Superimposition control output
83 CSYNC O | Composite sync output
B4 SON | Superimposition on/off
85 EFLG o] Error state monitor
88 FSX O Error state monitor trigger
87 Mi1/M2 | Selects one or two 256 kbit DRAMSs: High: one DRAM, low: two DRAMs
88 DEN | Disk information display enable: High: BGC, low: enable (pull-down resistor built in}
89 PALID | PAL mode superimposition control {pull-up resistor built in}
90 HRESET | External horizontal timing control
91 FSC O Subcarrier clock output NTSC mode: 3.579545 MHz, PAL mode: 4.433619 MHz
92 VRESET | External vertical timing control
g3 4FSC2 | External superimposition mode clock input (feedback resistor built in}
94 RESET | Reset input
95 N/P1 1 NTSC/PAL selection: High: NTSC, low; PAL {RGB encoder)
96 N/P2 | NTSC/PAL selection: High: NTSC, low: PAL {CD-G decoder)
57 XINZ l Crystal oscillator connection 17.734476 MHz (PAL)
98 XouT2 O
ag XIN1 1 .

Crystal oscillalor connection 1431818 MHz (NTSC)
100 XOUT1 o}

No. 4861-10/19
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CD-EG Instructions

Of the instructions in the R to W subcode described in the CD Red Book, the LC7871E and the LC7871NE support the
following:

1.

2.

MODE =0, ITEM = 0: ZERO mode

MODE = 1, ITEM = 0; LINE GRAPHICS mode
« Write FONT instruction (4)

= Write Scroll SCREEN instruction (12)

MODE = 1,ITEM = 1: TV-GRAPHICS mode

* Preset MEMORY instruction (1}
» Prescit BORDER instruction (2)

* Write FONT FOREGROUND/BACKGROUND instruction (6)
* Scroll SCREEN with preset instruction (20)
* Scroll SCREEN with Copy instruction (24)

» Load CLUT color-0...7 instruction (30)

» Load CLUT color-8...15 instruction (31)
« EXCLUSIVE-OR FONT instruction (38)
» Define color Transparency instruction (28)

MODE = 1,ITEM =1 & 2: EXTENDED TV-GRAPHICS mode
» MEMORY Control instruction (3)

» Wrile additional FONT FOREGROUND/BACKGROUND instruction (6)

= EXCLUSIVE-OR additional FONT with 2 colors instruction {14)
= Load CLUT color instruction (16-47)
« Load CLUT additional color instruction (48-63)

Pin Applications

1.

Crystal Clock Oscillator: Pins XIN1, XOUTI, XIN2, XOUT2, N/P1, N/P2, FSC, CSYNC, 2FSC and VSYNC

The XIN1 and XOUT1 pins are lor use with a 14.31818 MHz (NTSC) crystal oscillator. The XIN2 and XOUT?2 pins
are for use with a 17,734476 MHz (PAL) crysial oscillator, The LC7871E and LC7871NE provide the above two
crystal oscillator systems. Depending on the application, either a single crystal can be connccled, or altenatively two
crystals can be used allowing control from both the N/P1 and the N/P2 pins. The N/P1 pin switches the RGB encoder
block between PAL and NTSC and the N/P2 pin swilches the CD-G decoder block between PAL and NTSC. The
FSC and 2FSC pins output the crysial oscillator [requency divided by 4 and 2 (2/5 in PAL mode) respectively. The

CSYNC pin outpuis a composile sync signal, and the VSYNC pin outputs a vertical sync signal.

The table below shows the pin oulputs in the various modes.

XIN1, XOUT1 XINZ, XOUT2 N/P1 | N/P2 | TV Standard FSC 2FSC CSYNC

1431818 MHz * H H NTSC/M 3.579545 MHz 7.15900 MHz 16.65155767 ms
* 17.734476 MHz L L PAL/GBIDH 4.433619 MHz 7.093790 MHz 20.09588555 ms

14.30244 MHz . L H PALM 3.575611 MHz 7.15122 MHz 16.6698829 ms

XIN1 (3

Cin.

XOouUuTi (

Cout

+

2)

AQ1883

No. 4861-11/19
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Recommended Crystal Cscillator Constants

Manulacturer Oscillator Cin/Cout
NTSC CITIZEN WATCH CO.,, LTD CSA-309 (14,3188 MHZ) 5to 8 pF (Cin = Cout)
PAL CITIZEN WATCH CO., LTD CSA-308 {17.734475 MH2) 510 12 pF (Cin = Cout)

2. Subcode Interface: Pins §, SBSY, SFSY, PW, SBCK and MUTE

The § pin selects one of three interface modes, as shown in the table below. When a high level is applied to the
MUTE pin, SBSY and PW input are disabled, and SBCK output is disabled,

s H M
Mode LC7861N/67 interface LC7860K/63 interface

L
L.C7868/69 interface

Note that the *“M” level is typically 0.4 V.
» LC7860 imerface (Symbols in parcntheses are LC7860 pins.)

The conditions for SBCK output are as follows: confirmalion of low levels on the SFSY pin about 2.2 s after a
falling edge on SFSY.

g Ns
&eo _ TUTTULILL
o XPXGXRISKTX"'XVX"‘X"U" T-

AD16B4

Note: * SFSY will be high during the S0 and 81 periods.
* The SBSY pin must be held low.

« LC786IN/67 interface (Symbols in parcntheses are DSP pins.)

The conditions for SBCK output are as follows: confirmation of a low level on the SBSY pin about 2.2 s after a
falling edge on the SFSY pin in the LC7871E.

In the LC7871NE the conditions arc confirmation of a low level on the SBSY pin about 2.2 s afler a rising edge
on the SFSY pin.

SBSY ]
(SBSY}

SFen | ] | | | I | |

&% AN I

PW

i3 \UHEHE/ I

SFSY J |
PH [ ¢ Jofmfs]r{ufviw]ro~

AD2442
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« LC7868/69 interlace

This interface is identical 10 that described in item 2 above, except that the SBCK polarity is reversed, i.e., the shift
occurs on a rising edge.

. DRAM Interface: Pins 1A0 to 1A7, 1DBO 10 1DB3, RAS, CAS, TWE, OE, 2A0 to 2A7, 2DB0 10 2DB3, 2WE and
Mi1/mM2

The LC7871E and LC7871NE use external 64k by 4-bit DRAMS.

Two external DRAMs are required for CD-EG. Only one external DRAM is required for CD-G. The M1/M2 pin
setting must match the number of DRAMSs actually used. When single memory chip operation is sclected by selting
the M1/M2 pin high, the pins 2DB0 10 3 function in output mode. Thus the pins 2A0 10 7, 2DB0 to 3, 2WE and 20E
can be lcft open.

. Display Format: Pins DEN, N/P1, N/P2, CSYNC, VI HRESET, YS, VIDEO, PALID, TRANS and TRANSO
to TRANSS

» Data which has undergone error detection and correction is encoded by the built-in RGB encoder, converted to
analog by the 8-bit D/A converter, and output from the VIDEO pin. This system can handle both PAL and NTSC
modes, and either mode can be specified from the N/P pin, Sce item 1 for the staies of the pins in the PAL and
NTSC modes.

» The YS, VRESET, HRESET, PALID, TRANS and TRANSO 1o TRANSS pins are used in superimposition
processing,.

+ The DEN pin is a display contrel pin. When this pin is at a low level, the internal lont data is output, and when at a
high level, the color data loaded into the regisiers is output. The default state is blue.

E\ﬁﬁ\g 34d - 455d {(454d) — 13
Nl
Tz / TV GRAPHIC MODE
N é
7 o wememcwese Z

NN

| | /
e

4H 24H
(6H) (49H)

A01686
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Channel Selection: Pins CHO to CH15

The channel can be selected by controlling the values of the CHO to CH15 pin input values. The logical OR is taken
with the microprocessor input register.

CD Graphics Monitor: The CDGM pin

The CDGM signal goes high when the LC7871E or LC7871NE receives, even once, any one of the page 11 CDG
instructions. Since the circuits are connected as soon as this signal goes high in the power on state, a reset will be
required when changing disks if this pin is used.

Video Output: The VIDEO pin

A composile video signal can be acquired from the VIDEQ pin. The output level from the 8-bit D/A converter is
1.25 Vp-p. Thercfore, an external 6 dB video amplifier is required to acquire a 1 Vp-p rated output.

Error Flag Qutput: Pin EFLG and FSX

The error deteclion result can be monitored from the EFLG pin,

| |
o T P | o
FEX | ] The Q parity result can be monitored
during the FSX high lavel period.
Single error I ﬂ H
Double error | |
Uncorrectable ] I | | I | | |

No error

ADiEB7

Microcontrolier Interface (C2B bus)

1.

2N byle command input

CE

DI Address Control itern Data Control item Data

1 byte 1 byte 1 byte 1 byte

ADiG6AB

Address (F4h): 1sb {00101111] msb
Control item: Isb [0---AAAA] mshb A = rcgisier number

Register 0 (mode setting)
Data: Isb [ABCDEFGH] msb.  The default is (000001101,

A=VRAM/BG (. Display the contents of VRAM
1: Display the background color

B =TV/LINE 0: TV mode (Extended TV mode)
1: Line graphics mode

C = Disk command enable
0: Disk commands are accepted. MGC commands (microcontroller graphics commands,

executed by 19-byte command inpuls) are exccuted between disk commands,

1: Disk commands are ignored and only MGC commands are executed.

No. 4861-14/19



LC7871E, 7871NE

D = Command select
0: Normal operation
1: Register 9 is used for VRAM display control (PM or SM) and MGC access memory
control.
EFG = Comparison conditions for superimposition mode {only valid when SON = 1)
EF = 00: No comparison petformed.
01: When the border color is not black, YS is set high {(disptay) lor portions that do not
malch the border color, and is sct low (clear) otherwise.
11: YS is sct high for sections that do not match the chroma key color, and is set low
otherwise.
G ={0: When EF is (00 or the comparison condition is fatse for EF = 01, the whole screen is set
low (clear).
G = 1: When EF is 00 or the comparison condition is false for EF = 01, the whole screen is set
high (display}, ‘
H=INIT (: Normal operation
1: Internal resct
On an internal resct the display screen is reset 10 the BGC screen.

Register 1 (screen position adjusiment)
Data: Isb [HHHHVVVV] msb.  The deflaultis (00000000].
H = Horizonwal direction. Specified as a two's complement value with positive values indicating a shift to the
left. The position can be shilled from —-16 10 +14 dots [rom the center in two dot increments.
V = Vertical direction. Specified as a lwo's complement value with positive values indicaling an upwards shift.
The position can be shilted from -16 1o +14 dots (rom the center in two dot increments.

Register 2 (on/off control of channels O through 7)
Data: Isb [CCCCCCCC] msb. The default is [00000000].
C=CHOto CH7. 0: 0ff, 1: on
Channels 0 through 7 arc controlled according to the [ogical OR of this regisicr and the CHO to CH7 input pins.

Register 3 (on/olf control of channels 8 through 15)
Data: Isb [cccccecC] msb.  The delaultis (600000007,
C=CH81to CHI15. (: off, 1: on
Channels 8 through 15 ar¢ controlled according o the logical OR of this register and the CHS8 to CH1S input
pins,

Register 4 (BGC R and G setling)
Data: Isb [RRRRGGGG] msb. The delaultis (000000001,

Register 5 (BGC B selting)
Data: Isb [-~--BBBB] msb. The default is [~~~=-01011).

Register 6 (chroma key color setling, R)
Data: Isb [-~RRRRRR] msb. The default is [--01¢000].

Register 7 (chroma key color sclling, G)
Data: Isb [--GGGGGG]) msb.  The delaultis [=-0100007.

Register 8 (chroma key color setling, B)
Data: isb (--BBBBB3] msb.  The defaultis [--010000].
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Register 9 (VRAM display and control switching)
Data: Isb [----DDWW] msb.  The defaultis [----1001].

This register switches the display between the two VRAMs (primary memory and secondary memory) and also
sets the MGC access. (Disk command access is limited to PM access.) Note that these settings are only valid
when the register 0 command selection is set to 1 and VRAM is 512 kbytes. (The item 2 command will be
ignored and 16-color display used.)
DD = Display memory control {01: display PM, 10: display SM, 11: additive mix)
WW = MGC access memory control (01: work PM, 10: work SM, 11: work PM & SM)

Register 10 (Software reset, extemnal sync on/off, test mode)
Data: Isb {TTT--YSR] msb.  The defaultis [000--000].
T = Test mode setting
R = Software reset, 0: Normal operation, 1: Reset
The display screen will be held until the next command is executed when a software reset is
performed.
S = (: TRANS is initialized on a software reset.
1: TRANS is not initialized on a software reset.
Y = 0: Reseton HRESET and VRESET in external clock mode (SON = 1),
1: Reset on VRESET in external clock mode (SON = 1), (HRESET is unnecessary.)

Register 11 (subtitle vertical scrolling)
Data: Isb {---vvvvv] msb.,  The defaultis [---000001.
The screen position can be scrolled vertically in units of the font height.
V = Vertical scroll distance (0 to 17 font heights.)

Register 12 (subtitle horizontal scrolling)
Data: Isb [--EHHHHH] msb.  The defaultis (--000000].
The screen position can be scrolled horizontally in units of the font width.
H = Horizontal scroll distance (O to 49 font widths.)

Register 13 (TRANS setting, only valid when SON = 1)
Data: Isb [PSBBBBBB] msb.  The defaultis [11000000].
P = 1: Makes the PM TRANS setting valid. 0: Invalid (whole screen display)
§ = 1: Makes the SM TRANS setting valid. O: Invalid (whole screen display)
B = The BGC TRANS value

Register 14 (YS and TRANS output timing)
Data: Isb [----TTTT] msb.  The default value is [----00011.
' T = The phase between the video signal and the YS and TRANS (digital output) signals in 70 ns vnits.
The value of T can be set to one of the ten values in the range 0 to 9. In NTSC mode, YS and TRANS will be
in phase with the RGB output when T = (), and with the C output when T=8 or 9.

19-byte command input (MGC write)

CE

DI Address Control item Data Data Data Daita

sym O sym 4 sym 4 sym 19
1 byte 16 bytes

A01689

Address (F4h): 1sb (00101111 ] msb

Control item:  Isb [1---——--3 msb

Data: Isb [~--WwVUTSR]} msb. W to R are the subcode inputs.

Executed on the falling edge of the CE signal. Note that this operation cannot be executed during command
execution or when TIMER is 10 or 11,
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3. Single-byte command output (internal status readout)

CE
b1 Addrass Control item
[a]a] Internal status
1 byte
AD41690
Address (FSh): 1sb [10101111] msb
Control item: Isb [0--—---- ] msb
Data: Isb [-ABCTTTT] msb
A =Read request bit. 1: The packed data has been updated. Read access will be possible within 1.1 ms has
passed.

(: Packed data read out prohibited state.
B = Command excculion in progress.
1; Command exccution in progress.
0; Command wail statc.
C = VBLANK. Sct 1o 1 during the vertical blanking period,
T = Timer. Outpuls the command cycle (3.30 ms) from the CD divided by 12.
T=0: 0.00 ms
1: 0.27 ms
2: (.55 ms

10: 275 ms

11: 3.02 ms (command issucd from the CD)

0: 3.30 ms (0.00 ms)
When the register O C value is 0, MGC must be wrilten in the interval when the timer
is between 0 and 9 in the command wail state.

4. 19-bytec command output (packed data readout)

CE
pI Address Control item
oo Check flag Data Data Data Data
sym 0 sym 1 sym 4 sym 189
1 byte 18 byles

AD1681
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Address (F5h): Isb [210101111] msb

Control item: Ish [1------- ] msh
Check flag: Isb [-ABCQQPP] msb
Data; Isb (--WVUTSR] msb

A s set to 1 when the following 18 bytes arc guaranteed and furthermore, this is the first time that the data has
been read out. (The readout must be completed within 1.1 ms.)
B, C: Disk identification {lags

BC=00:. CD
BC =10: CD-G
BC =11: CD-EG

Q = QF0 and QF1 (crror correction Q fags)
P = PF0 and PF1 {crror correction P flags)

Note that when it is not necessary to read out all 19 bytes, the read can be discontinued at any time in byte units.
Note that it is also possible to read out only the check [lag.
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LC7871E and LC7871NE CD-EG Application Circult (NTSC)
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8 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 indirectly cause injury, death or property loss.

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

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD., its 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 expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be clted in any such ¢laim or litigation on
SANYO ELECTRIC 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 infringemants of intallectual property rights or other rights of third parties.

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