//0000000000000000000000000000000000000000000000000000000b00000n//
//000Mercury-UnitDversion(4.000000000000000000000000000000000000//
//0000riginalOcircuitdddesignedibyCnenetto,OBEL,OC. YamauchiOoooO0//
//00000000000000000000000000000000000000000000000000000000000000//
//000ispLS120960PQFP12800"Artemis"000000000000000000000D0ODOOD00O//
//000ispLS100modifieddandOdesignedObyOC. YamauchiO(NTSC)OOOOOOOOO//
//0000000000000000000000000000000000000000000000000000b00b00000n//
//000*0C1ocking0000000000000000000000000000000000000000000000000//
//000*0Convertingd32fsitod128fsO(DATAEXT)0000000000000DOODOODO0O//
//000*0Sequencel000000000000000000000000000000000000000000000000//
//000*0AddressCdecoding0000000000000000000000000000000D000000000//
//000*0RegistersO00000000000000000000000000000000000000000000000//
//000*00utputltolX680x00datalbusi000000000000000000000D0ODO0D0O0O//
//000*00PNADsequencel0000000000000000000000000000000000000000000//
//000*0768*5120256colorsObyIDMANONCO00C00000000000000000000000000//
//00000000000000000000000000000000000000000000000000000000000000//

MODULEDArtemis
titlel"Artemis”
//0X680x00busl//
CLK10M_,0On384FS,ICLK20M pin015,83,800;
Al,0A2,0A3,0A4,0A5,0A6,0A7,0A8
A9,0A10,0A11,0A12,0A13

A14,0A15,0A16,0A17,0A18
A19,0A20,0A21,0A22,0A23

pind23,21,12,10,8,6,4,20;
pind127,125,123,121,1190;
pin0117,44,108,107,1050;
pin0103,101,99,96,940;

bo,0b1,0D2,0D3,0D4,005,0D6,0D7 pin025,24,22,13,11,9,7,50;

08,0D09,0D10,0D011,0D12

pind3,128,126,124,1220;

D13,0D14,0D15 pin0120,118,1090;
R_W_,0LDS,OYUDS,OTAS pin0d93,98,95,1000;
TEXPCLOUT pind410;
HSYNC, OVSYNC pind61,560;
TEXACK pin0880;
TEXRESET pin0d840;
IDTACKOUT_PIN pin0d570;
TEXREQOUT pin0d890;
T1ACK4, 0T IACK2 pin086,870;
// 1BR,01BGACKOUT pin0d59,6200istypel"reg"0;
// TEXOWN,OTHALT pin0d39,4500istypel"reg™d;
// FCO,0FC1,0FC2 pin0d106,0104,01020;
// IDDIR pin0d920;
// 1BG pind600;
// IDTACKIN pin0d900;
// IBGACKIN pin0510;
// VIRQ2,0VIRQ4 pind42,4300istypel"reg™d;
// TINH2 pin0850;
// IDTC pin0d910;
//0notX680x00busl//
CLK12M,0CLK16M,0CLK18M pin0d54,53,520;
n384FSEXT ,LRCKEXT pind71,720;
DATAEXT,O'ERROR,FS1,0FS2 pind74,75,77,760;

CLKSELB,CLKSELA
LRCK

pind63,6600istypel"regl;
pin06800000istypel reg”(;



BCK

DATA

n384FSOUTO, On384FSOUT1
DASYSCLK

INSEL

1CS1
1CS2

I'YAN,ONRESET

//0ConnectOwith010160//

SIN

SOUT

1S0

S1

AD1

GIR

FMVR, OFMVW

//0nodel//

CLKRATE, DOUT_IN_
DLRCKEXT , IDTACKOUT
QA1,0QA2,0QA5
QA6,0QA7, QA8
QA9,0QA10,JQALL,0QAL2D
PREQ, IPEXREQ, JEXREQT
DEXREQD

AST

DDTA,SGD, IDSGD

LG, ORG, ISTEREO_MONO_
CSR1,0CSR2,0CSR3,0CSR4
CSR5,0CSR6,0CSR7,0CSR8
CSR9,0CSR10,0CSR11, ICSR12
M256

ACKIG, OTERR

DHSYNC, OPHSYNC

S384FS
QALOAD , DQAEXCLR, DEXEND
QALEN, JQA2EN , IBCKEN , IQASEN
QABEN , JQAZEN , JQASEN , JQA9EN
QAL0EN, CQAL1EN

QAL2EN

DATAEXT128FS

ASTS, DASTE

DPLS,0G1
G2,0G2W, 062U, 0G2R, 0G3R
ERR, In48K, Dn44K , In32K

DOE

MCLKSELA, OMCLKSELB

CSREN

LRATEEN 0
REQ256S , IMD256(]

plsiOproperty00®PULLUPOOFF"O;

pin06900000istypel " reg"d;
pin07000000istypel"reg™0;
pind67,360;
pin0580;
pin028000001istypel"reg"d;

pin0260;
pin0270;

pin032,290;

pin0d400;

pin01100;

pin0d300;
pin03100000istypel™reg™0;
pind730;

pin0550;

pin037,380;

nodeddistypel"reg™(;
nodel0istypel"reg"0;
nodeddistypel"reg™(;
nodel0istypel"reg"0;
nodeddistypel"reg"(;
nodel0istypel"reg*0;
nodeddistypel"reg™(;
nodel0istypel"reg"0;
nodeddistypel"reg™(;
nodel0istypel"reg*0;
nodeddistypel"reg"(;
nodel0istypel"reg"0;
nodeddistypel"reg™(;
nodel0istypel"reg"0;
nodeddistypel"reg™(;
nodel0istypel"reg"0;

nodel0istypel"com"[;
nodeddistypeld"com™[;
nodel0istypel"com™[;
nodeddistypeld"com™[;
nodel0istypel"com"[;
nodeddistypeld"com™(;
nodel0istypel"com"[;
nodeddistypeld"com™(;
nodel0istypel"com"[;
nodeddistypeld"com™(;
nodel0istypel"com™[;
nodeddistypeld"com™(;
nodel0istypel*com"[;
nodeddistypeld"com™[;
nodel0istypel"com"[;
nodeddistypeld"com™[;

plsiOproperty00®PULLUPOEXPCLOUT"0;
plsilpropertyld*PULLUPCEXREQOUT"[;
plsiOproperty00*PULLUPOIACK2"(;



plsiOproperty00*PULLUPOIACKA"(;
plsiOpropertydd*PULLUPOHSYNC®O;
plsiOproperty00*PULLUPOVSYNC"C;
plsilproperty0d0~PULLUPOIYAN"(;

Equations
//0 Clocking //
//0EXOEnablel//
EXEN 0=0'0UT_IN_O&OYERRORD;
LRATEEN 0=0'CLKRATEO&OOUT _IN_O;
S384FS O=0EXEN
00000&0ON384FSEXT
000#00CLKSELAO&OOCLKSELBO&OYEXEN
00000&0OCLK12M
000#01CLKSELAO&OTEXEN
00000&OCLK16M
O00#00CLKSELAO&O ' CLKSELBO&OYEXEN
00000&OCLK18MO;

n384FSOUTO 0=0S384FS[;0//01016
n384FSOUT1 0=0S384FS0;

DASYSCLK 0=0S384FSC&0YLRATEEND#OYQALO&OLRATEENTD;
DLRCKEXT :=0LRCKEXTO;

DLRCKEXT.clk  [0=0n384FS[;

DHSYNC -=0HSYNCO#OVSYNCL;

DHSYNC.clk 0=0n384FSC;

PHSYNC :=0DHSYNCC;

PHSYNC.clk 0=0n384FS[;

//0ClearOpulsel//

QAEXCLR O=0LRCKEXTO&O'DLRCKEXTO&UEXENOD#

000(ODHSYNCO&OTPHSYNCO) D&OMD256(;

QALOAD (=0QA10&0BCKI&
0001 (0QA110&0QA100&0QA9T&IQABTE
000000QA700&0QAB00&0QASI&IMD2560) T4
OO0QAEXCLRI;

//0SynchronousCcounterd//
//0Loadl" 100" OwhenOEXENOandOLRATEENOisO"Low™ .07/
//0Load0" 001" OwhenOEXENCisO"High"OandOLRATEENTisO"High*® .0//

QALEN 0=010;

QA1 :=0(0QA10&01 QALEND#0 1 QALO&IQALEND)
000&0TQALOAD
OO0#OQALOADD&D (O LRATEENDOSOQAEXCLRI)D;

QAL.clk 0=0n384FS0;

QA2EN 0=0QALEND&OQALD;

QA2 :=0(0QA20&01 QA2ENT#0 1 QA20&0QA2END)
0O0&0TQALOAD
O0#OQALOADD&D (O LRATEEND&D 1QAEXCLRO) D ;

QA2.clk 0=0n384FS0;

// 128fs //
BCKEN 0=0QA2ENC&IQA20;



//

BCK

BCK.clk

// 64fs
QASEN

QA5

QA5.clk

// 32fs
QABEN

QA6

QA6.clk

QA7EN
QA7

QA7.clk

QASEN
QA8

QA8.clk

QAQEN
QA9

QA9.clk

QAL0EN
QA10

QA10.clk

QAL1EN
QA11

QA11.clk
QA12EN

QA12
QA12.clk

:=0(0BCKD&OYBCKEND#0 1BCKO&OBCKEND)
000&OTQALOAD
O00#0QALOADO&D(OYLRATEEND&OQAEXCLRO)O;
0=0On384FSC;

//

[=0QALOAD;
-=01(0QA5C&1 QASENT#T 1 QASI&IQASEND)
N00&01QAEXCLRO:

0=0n384FSC;

//

=0QASEND&IQAST;
-=0(0QA60&0 Y QAGENT#1 1QAGI&IQAGEND)
000&0YQAEXCLRO;

0=0n384FST;

0=0QA6END&OQA60;
:=0(0QA70&0TQATENI#01QA70&OQATEND)
000&OTQAEXCLRO;

0=0n384FS0;

=0QA7END&IQATD;
-=0(0QA8D&] T QABENT#11QASI&IQASEND)
O00&0YQAEXCLRO;

0=0n384FST;

0=0QA8END&OQA8T;
:=0(0QA90&OTQA9ENTI#I1QA9U&OIQAEND)
O000&OTQAEXCLRO;

0=0n384FS0;

[=0QA9END&TIQAIT;
-=01(0QA100& 1 QALOENC#C 1 QALOD&IQAL0END)
O00&0YQAEXCLRO;

0=0n384FSC;

0=0QA10ENC&OQAL0D;
:=0(0(0QA110&0TQALIENT#I1QAL10&OQALLEND)
O00&OTQAEXCLRD)O;

0=0n384FS0;

0=0QA10ENDI&OQAL110&01QAL0;
:=0(0QA120&01QAL12ENI#01QA120&0QA12END)T;
0=0n384FS0;

Convertingd32fsOtol128FfsO(DATAEXT) //

// ShiftlRegisters //

CSREN 0=0QAGEND&ITQA6L;

CSR1 :=[DATAEXTO&OCSRENI#ICSR10&OTCSREND;
CSR1.clk 0=0n384FS0;

CSR2 :=0CSR10&0OCSRENI#OCSR20&0CSREND;
CSR2.clk 0=0n384FS[;

CSR3 :=[ICSR20&ICSREN#ICSR30&0ICSRENC;
CSR3.clk 0=0n384FS(;

CSR4 :=0CSR30&OCSRENI#ICSRAL&OCSREND;
CSR4.clk 0=0n384FS[;



//0

CSR5
CSR5.clk

CSR6
CSR6.clk

CSR7
CSR7.clk

CSR8
CSR8.clk

CSR9
CSR9.clk

CSR10
CSR10.clk

CSR11
CSR11.clk

CSR12
CSR12._clk

DATAEXT128FS

Sequence
LRCK
LRCK.clk

EXPCLOUT
EXPCLOUT.oe

REQ256S

PREQ

PREQ.clk

PEXREQ
PEXREQ. clk

DEXREQ
DEXREQ. clk

EXREQ

:=0CSR40&ICSRENI#ICSRSC&ICSREND;
0=0n384FS0;

:=0CSR50&0CSRENI#ICSR60&0TCSRENT;
0=0n384FS0;

:=0CSR6U&ICSRENI#ICSR7U&IICSREND;
0=0n384FS0;

:=0CSR70&0CSRENI#CSR8I&ITCSRENL;
0=0n384FS0;

:=[CSR8U&ICSRENC#ICSRIU&OICSRENL;
0=0n384FS0;

:=0CSR9UI&OCSRENI#ICSR100&0CSREND;
0=0n384FS0;

:=0CSR100&UCSRENI#0CSR110&0YCSRENC;
0=0n384FSC;

:=0CSR110&OICSRENI#0ICSR120&0YCSRENT;
0=0n384FS0;

008000000400000020000001
0=00CSR12000&0(00QASD&I0QA70&00QAG0&IQASD) N4
0000CSR11000&0(01QAS0&01QA70&01QAGD&D 1 QASD ) T4
0000CSR10000&0(01QAS0&D Y QA70&0 (DQAGDSIQASD ) I) I
0000CSROOONN&D(D1QASD&D1QA7O&0TQAGI&0NQASI) T4
0000CSR80000&D(0 1QASD&INQA7O&0QAGD&D 1 QAL ) I
0000CSR70000&0(01QA80&00QA70&0 (DQAGISIQASD ) 1) T4
0000CSR60000&0(01QASD&INQA70&00QAG0&IIQASD ) T4
0000CSR50000&0(00QASD&D 1QA70&0 1QAG0&0 1QASI) I
0000CSRAD000&0(00QASD&D Y QA70&0 (DQAGDSIQASD ) I) T4
0000CSR30000&0(00QASD&D1QA70&0TQAGI&0NQASI) T4
0000CSR20000&0(00QASD&IDQA7O&01QAGD&D 1 QAL ) I
0000CSR10000&0(¢00QASD&ODQA70&0(CQAGC$IQAST)0);

//

-=0(0" (0QA11080QA11ENT) D&OLRCK#
0000 (0QAL1END&I(01QAL1T#IMD2560) ) 0)C;
0=0n384FS0;

0=01QA110;
0=01(OM2560&0ACKIGD)C;

0=01QAL100&01QA90E
0001QA8C&01QA70&0QA60&01 QASI&OQALOADT;

-=0(0(0ASTED&D IMD2560#0REQ256ST&IMD2560) 16
0O000D(OSTEREO_MONO_C#I(T'QALLO$0TOUT IN. [)0)0&
00000(0OUT_IN_O#0CLKRATECHOQAL20)0) 0%
O00PREQDECTASTSI;

0=0n384FST;

-=[PREQ;
O=0CLK20MC;

:=0PEXREQU;
0=0CLK20MO;

-=[(DOPEXREQU&D ! DEXREQD) I#
NO0EXREQU&NT (JEXACKD&ITACK160) 0&



//

0001 (OYPEXREQU&UIDEXREQD)C;
EXREQ.clk 0=0CLK20MO;

EXREQOUT 0=0EXREQU;

EXREQOUT .oe 0=01(OM2560&0ACKIGD)T;

SIN 0=010UT_IN_D&ODATAEXT128FSO#
0000OUT _IN_0&OSOUTO;

DATA :=0(0'QALOADI&IDATAL#OQALOADIE
000(OSIND&OT (OTLGO&OLRCKO)0&OY (OYRGO&OTLRCKO) D&
0ooogrs1myoyo;

DATA.clk 0=0n384FSC;

//0Start0at0$2E0//

ASTS 0=0000000000000QAL00&OTQA90&
000QA80&OQA7O&IQAG&I T QASH&IQALOADL;

//0EndedUat0$3E0//

ASTE 0=0000000000000QA100&00QA90&
000QASI&OQA70&IQAG0&0 1 QASI&IQALOADL ;

AST -=JASTSO#OASTO&OYASTED;

AST.clk 0=0n384FS0;

SGD :=0G10&UOUT _IN_D0&O'R_W_0;00//0&0DPLSO;

SGD.clk 0=0n384FS0;

DSGD -=[SGD0;

DSGD.clk 0=0n384FS0;

//0EnablelofOclockd//

SO 0=01S10&0OQALOADI#
000SGDO&OYDSGD;

S1 :=01ASTO;

S1.clk 0=0n384FS0;

TERR :=0(0'D120&0G2UWI#0TERRI&O I G2UWD) O#
000YS10&0(0SGDO&ODSGDI#OGIRO)T;

TERR.clk 0=0n384FSC;

Addressldecoding //

//0%$0ecc0**0//

AD1 0=00A230&00A220&00A2100&01A200&

U000A190&00A180&0YAL700&OTAL60&
0000A150&00A14080YA1300&01A120&
U00YA110&0YA100&00TAQ0D&OOTA8C&
0000A700&00ASOO&O(OLDSO#0UDSO)O;

DTACKOUT_PIN  O=0ODTACKOUTO&D(DAD1C#I(UIACK20#DIACKAD)D&DASO)O;

DTACKOUT :=0AD10#0(OIACK20#01ACK40) D&DASE;
DTACKOUT.clk  O=0CLK10M_O;

DDTA :=0DTACKOUTL;

DDTA.clk 0=0CLK10M_0;

DPLS 0=0DTACKOUTD&U!DDTAL;

Gl 0=0YA60&OTASC&OTA40&0ADLT;

GIR 0=0G10&UOR_W_0;



//

//

G2
G2wW
G2uw
G2R

G3R

Registers
NRESET
OUT_IN_
OUT_IN_.clk
STEREO_MONO

0=01A60&01ASI&00A40&IADT
0=0G20&0'R_W_0&ILDSO&IDPLST;
0=0620&711R_W_0&0UDSC&IDPLSC:
0=0G20&00R W 0;

0=0YA60&O0UASC&OTAA0&TADIO&OR_W_0;

//

O=0EXRESETO&DIYAND;
-=0(0DO0&OG2WIATOUT _IN_D&01G2WO)
OO0&DYNRESETL;

0=0CLK20MD;

-=0(0D10&0G2WI#0STEREO_MONO_0&01G2WI)0;

STEREO_MONO_. clkO=[ICLK20MO;

LG
LG.clk
RG
RG.clk
CLKSELA

CLKSELA.clk
CLKSELB

CLKSELB.clk
MCLKSELA
MCLKSELB

INSEL
INSEL.clk

CLKRATE
CLKRATE.clk

ACKIG
ACKIG.clk
M256
M256.clk
MD256

ERR

n48K
n44K
n32K

:=0(0D20&0G2WOHOLGD&O Y G2WI) O#
OOONRESETO;
0=0CLK20MO;

:=0(0D30&OG2WOHLIRGL&D 1 G2WI) O#
OOONRESETO;
0=0CLK20MO;

:=0(0(0D40&OG2WI#OCLKSELAC&O T G2WD)
OODOD&OYEXEN

O000#0OFS20&OEXEND)O;

0=0CLK20MO;

:=0(0(0'D50&0G2WI#0CLKSELBOI&O1G2WD)
00000D0&OYEXEND#
0000DOFS10&OEXEND)O;

0=0CLK20MO;

0=00CLKSELAD&O T (DERRORU&CIOUT_IN_)C;
0=01CLKSELBO&O T (OERRORU&CIOUT_IN_)C;

:=0(0D6U&NG2WOHI INSELO&D 1 G2WH) D& YEXRESETL ;
0=0CLK20MC;

:=0(0D70&0G2WO#ICLKRATED&D I G2WD)T;
0=0CLK20MO;

:=0(0'D8L&IG2UWI#IACKIGL& 1 G2UWD) I#
OOOEXRESETO;
0=0CLK20MO;

:=0(01D90&IG2UWI#IM2560&01G2UWD) [#
OOOEXRESETO;
0=0CLK20MO;

0=0OM2560&0YTACKIG;

0=0(0FS10&0YFS20) D#0ERRORD;
0=01FS10&00FS20&0TERRORT;
0=01FS10&0YFS20&0ERRORT;
0=00FS10&00FS20&0YERRORD;



//

OutputOtoOX680x00datalbus //

DOE
DO
DO
D1
D1
D2
D2
D3
D3

D4
D4.

D5
D5

D6
D6

D7
D7

D8
D8

D9
D9

D10

D10.oe

D11

D11.o0e

D12

D12.0e

.oe

.oe

.oe

.oe

oe

.oe

.oe

.oe

.oe

.oe

0=00G2RU#UG3RI;

0=00G2RU&DOUT_IN_O#
U0O0O0G3RO&DERRO;
0=00DOEL;

0=00G2RU&ISTEREO_MONO_[#
0000G3RO&OTN48KL;
0=00DOEL;

0=00G2RO&OLGI#
0000G3RO&O 44K,
0=00DOEL;

0=00G2RU&ORGI#
0000G3RO&OIN32K;
0=00DOEL;

0=00(0G2RI#0G3RI) U&CIMCLKSELAL;
0=00DOEL;

0=00(0G2RO#0G3RI) U&CMCLKSELBL;
0=00DOEL;

0=00(0G2RI#OG3RI) &I INSELL;
0=00DOEL;

0=00(0G2RO#0G3RI) U&LCLKRATED;
0=00DOEL;

0=00(0G2RI#IG3RI)U&OTACKIGH;
0=00DOEL;

0=00(0G2RIO#0G3RO) &0 IM256(;
0=00DOEL;

0=00(0G2RI#UG3RI)U&IIEXREQL;
0=00DOEL;

0=00(0G2RO#0G3RD) D&
0000(0QAL10#0Y (DOUT_IN_C#OCLKRATED#OQA120)0)0;
0=00DOED;

0=00(0G2RO#0G3RO)U&DITERRE;
0=00DOEL;

0//000000000000000000000000000000000000000000000000000000000000n//
0//000000PNADDCO000CO0000000000000000000000000000000000000000000//
0//000000000000000000000000000000000000000000000000000000000000n//

END

CS1
CS2
FMV!

FMVI

W

R

0=0AD10&0AGL&OTAST&OYA40&OTA3D;
0=0AD10&0AGL&OTASI&OYA40&O0A30;

0=0AD10&0TAGL&UASO&IALLE
UOODPLSO&OIR_W_0;

0=0AD10&0OTAGL&UASI&IAALE
OO0OR_W_D#UIACK20#01ACK4D;






