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IOB.04! : 2(1) 

C) IOB.05: 3(1) 
lOB.05! : 2(1) 
IOB.06: 3(1) 
IOB.06!: 2(1) 
IOB.07: 3(1) 
IOB.07! : 2(1) 
IOB.08: 3(1) 
IOB.081: 2(1) 
IOB.09: 3(1) 
IOB.091: 2(1) 
IOB.I0: 3(1) 
IOB.I0!: 2(1) 
10B.11: 3(1) 
10B.11! : 2(1) . 
IOB.12: 3(1) 
IOB.12! : 2(1) 
IOB.13: 3(1) 
IOB.131: 2(1) 
IOB.14: 3(1) 
lOB .14!: 2(1) 
IOB.15: 3(1) 
IOB.15!: 2(1) 
IOB.16: 3(1) 
IOB.161: 2(1) 
IOB.17: 3(1) 
10B.17! : 2(1) 
10BParityErr: 11( 1) 17(2) 18(1) 
10Hold! : 36(1) 
lOin'! : 4(1) 
IOout'l: 4(1) 
10Reset! : 4(1) 
LastRamAdd r' : 8(1) 9(1) 
LdSubSectorO': 11(1) 12(1) 
LdSubSector1': 11(1) 12(1) 

0 
LdSubSector2': 11(1) 12(1) 
LdSubSector3': 11(1) 12(1) 
LoadCnt' : 9(2) 
LoadTag: 9(1) 18(1) 
LoopBack: 3(1) 34(2) 38(1) 
MemSH' I: 4(1) 
MidasEn.01T.02F.03F.04F': 1(1) 
MidasEn.05F': 1(1) 18(8) 
MidasEn.05T' : 1(1) 18(2) 37(6) 
MufAd.l: 1(1) 
MufAd.2: 1(1) 
MufAd.3: 1(1) 
MufAd.4: 1(1) 
MufAdr.06: 1(2) 
MufAdr.07: 1(2) 
MufAdr.08: 1(2) 
MufAdr.09: 1(1) 18(10) 37(6) 
MufAdr.10: 1(1) 18(10) 37(6) 
MufAdr.11 : 1( 1) 18(10) 37(6) 
MufAdr"IOB': 1(2) 17(2) 
MufData: 1(1) 3(1) 
MufData' : 1(1) 3(1) 
MuxDataO: 1(1) 18(2) 
MuxData1: 1(1) 18(2) 
MuxData2: 1(1) 18(1) 37(1) 
MuxData3: 1(1) 18(1) 37(1) 
MuxData4: 1(1) 18(1) 37(1) 
MuxData5: 1(1) 18(1) 37(1) 
MuxData6: 1(1) 18(1) 37(1) 
MuxData7: 1(1) 18(1) 37(1) 
Next.O! : 36(1) 
Next.!! : 36(1) 
Next.2! : 36(1) 
Next.31: 36(1) 

0 
Next=EthRx?: 28(1) 36(2) 
Next=EthTx?: 29(1) 36(1) 
Next=EthTx?' : 36(2) 
NextBlock: 9(1) 18(1) 
NextBlockCl: 8(2) 9(1) 
NotOnline: 11(2) 18(1) 
NotReady: 11(2) 17(1) 18(1) 

" . t.'·":. .. f.' I 

--- ---~.----- ---
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NotReady' : S(l) 11(1) 

0 
NotSelected: 11(1) lZ(l) 13(1) lS(l) 
NoWakeups: 3(1) ZS(l) Z9(1) 34(1) 3S(1) 
OSO: lZ(l) ZO(l) 
OSl: lZ(l) ZO(l) 
OSZ: lZ(l) ZO(l) 
OS3: lZ(l) ZO(l) 
OutPar.16: 15(Z) 
OutPar.17: 15(Z) 
OutRegCl'A: 15(4) 
OutRegCl'A%: 19(1) 
OutRegCl'C: 14(1) 
OutRegCl'C%: 19(1) 
OutRegFull : 14(3) 18(1) 
OutRegFull' : 14(3) 17(1) 
OutRegWrite' : 14(1) 19(1) 
PDCarrier: 24(1) Z5(l) 3Z(1) 37(1) 
PDCnt.O: 24(1) 37(1) 
PDCnt.l: 24(1) 37(1) 
PDCnt.2: 24(1) 37(1) 
PDCnt.3: 24(1) 37(1) 
PDCntCtrl: 24(1) 37(1) 
PDEvent.O: 24(1) 25(1) 37(1) 
POEvent.l: 24(1) Z5(1) 37(1) 
POlnput: 24(1) 34(1) 
PONew: 24(1) 37(1) 
POOld: 24(1) 37(1) 
Pendulum! : 31(1) 
PEOutput: 33(1) 34(1) 37(1) 
PreBitClock: 10(1) 19(1) 
PreBitClock' : 19(1) 
PreClockO'A: 19(1) 
PreClockO'A%: 4(1) 
PreClockO'B: 35(1) 
PreClockO'B%: 4(1) 

0 
PreClockO'O: 3~(1) 
PreClockO'O%: 4(1) 
PreClockl'Ba: 35(3) 
PreClockl'Ba%: 4(1) 
PreClockl'Bb: 35(3) 
PreClockl'Bb%: 4(1) 
PreClockl'Ca: 19(4) 
PreClockl'Ca%: 4(1) 
PreClockl'Cb: 19(3) 
PreClockl'Cb%: 4(1) 
PreClockl'O: 35(3) 
PreClockl'O%: 4(1) 
PrePreBitClock: 13(1) 17(1) 
PrePreBitClock' : 19(Z) 
PrePreBitClock'%: 13(1) 
PrePreClock'%: 4(1) 
PreReadOata: 13(1) 17(1) 
PreSHCP' : 1(1) 
PreSHCP'%: 4(1) 
Prev=EthRx: 28(1) 36(1) 
Prev=EthTx: 29(1) 36(1) 
PromA4: 9(2) 
PromA4' : 9(3) 
RO: 12(1) 
Rl: 12(1) 
R2: 12(1) 
R3: 12(1) 
Ram.04: 9(2) 10(1) 18(1) 
Ram.05: 9(2) 10(1) lS(l) 
Ram.06: 9(2) 10(1) lS(l) 
Ram.07: 9(2) 10(1) 18(1) 
Ram.08: 9(2) 10(1) 18(1) 
Ram.09: 9(2) 10(1) lS(l) 
Ram.l0: 9(2) 10(1) 18(1) 

0 aam.11: 9(2) 10(1) 18(1) 
Ram.1Z: 9(2) 10(1) 18(1) 
Ram.13: 9(2) 10(1) 18(1) 
Ram.14: 9(2) . 10(1) 18(1) 
Ram. 15 : 9(Z) 10(1) 18(1) 
RamAddr.O: 9(1) 18(1) 
RamAddr.l: 9(1) 18(1) 
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RamAddr.2: 9(1) lS(l) 

0 
RamAddr.3: 9(1) lS(l) 
RamCl'A: S(l) 9(1) 
RamCl'A%: 19(1) 
RamCl'C: 9( 1) 
RamCl'C%: 19(1) 
RcvData: 34(1) 3S(1) 
RdFifoTW: 17(1) lS(l) 
RdOnlyBlock' : 8(1) 15(1) 18(1) 
RdOnlyData' : 15(2) 
ReadBlock.: 8(1) 9(1) 
ReadData: 13(1) 15(1) 16(1) 18(1) 
ReadDataErr: 11( 1) 16(2) 18(1) 
ReadError: 11( 1) 18(1) 
ReadOnly: 11(2) 18(1) 
ReadTW' : 14(1) 17(1) 
ReportCollisions: 24(1) 34(1) 37(1) 
RxBOP: 28(2) 37(1) 
RxBusRegClk.': 26(4) 
RxBusRegClk.'%: 35(1) 
RxBusRegFull: 27(1) 28(2) 37(1) 
RxCollision: 25(1) 26(1) 33(1} 37(1) 
RxCRCClk: 25(1} 27(1) 37(1} 
RxCRCError: 26(1) 27(1} 37(1) 
RxCRCReset: 25(1) 27(1) 37(1} 
RxCtrlClk' : 28(1} 
RxCtrlClk.'%: 35(1} 
RxData: 25(1) 26(1} 27(1} 37(1} 
RxDataLate: 26(1} 27(1} 37(1) 
RxEOP: 25(1} 26(1} 37(1) 
RxFifoAd.O: 26(5} 27(1) 
RxFifoAd.1: 26(5} 27(1) 
RxFifoAd.2: 26(5} 27(1) 
RxFifoAd.3: 26(5) 27(1) 
RxFifoEmpty: 27(2) 37(1) 

0 
RxFifoFull : 27(2) 37(1) 
RxFifoFull' : 27(2) 
RxFifoWE' : 26(5) 
RxFifoWE'%: 35(1) 
RxIncTrans: 25(1) 26(1} 37(1) 
R)(Off: 28(2) 
RxOn: 3{1) 28(1) 38(1} 
RxReadFifo': 27( 1) 28(1) 35(1) 
RxSR.OO: 26(2) 
RxSR.01: 26(2) 
RxSR.02: 26(2) 
RxSR.03: 26(2} 
RxSR.04: 26(2} 
RxSR.05: 26(2) 
RxSR.06: 26(2) 
RxSR.07: 26(2) 
RxSR.08: 26{2} 
RxSR.09: 26(2) 
RxSR.10: 26(2) 
RxSR.ll : 26(2} 
RxSR.12: 26(2) 
RxSR.13: 26(2) 
RxSR.14: 26(2) 
RxSR.15: 26(2} 
RxSR.16: 26(2) 
RxSR.17: 26(2) 
RxSR.18: 26(1) 
RxSR.18' : 26(1) 27(1) 
RxSRCtrl.O: 25(2) 26(1) 37(1) 
RxSRCtrl.1: 25(2) 26(1) 37(1) 
RxSRDump: 27(2) 
RxSRDump' : 27(3 ) 
RxSRFull ' : 25( 1) 37(1} 
RxState.O: 25(1) 37(1) 

0 RxState.1: 25(1) 3l( 1) 
RxState.2: 25(1) 37(1) 
RxSync' : 25(1) 35(1) 37(1) 
RxSyncClk': 26(1) 27(1) 
RxSyncClk.'%: 35(1) 
RxWriteF ifo' : 27(2) 35(1) 
SampleIOBparity': 17(1) 
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sCountBits: 19(1) 

0 
sCountB its%: 19(1) 
SecIndxO': 12(1) 20(1) 
SecIndx1': 12(1) 20(1) 
SecIndx2': 12(1) 20(1) 
SecIndx3' : 12(1) 20(1) 
Sector: S(2) 12(1) 
Sector' : 12(1) 17(1) 
SectorO' : 12(2) 
Sector1' : 12(2) 
Sector2' : 12(2) 
Sector3' : 12(2) 
SectorOvf1 : 8(2) 11( 1) IS{l) 
SectorTW: 17(1) lS{l) 
SeekInc: 11(2) • lS{ 1) 
SeekTagTW: 17(1) lS(l) 
Select.O: 11( 1) 13(1) lS{l) 
Select.1: 11( 1) 13(1) 18(1} 
SelectO: 11(1} 
SelectO': 11( I} 20(1) 
Select1: 11(1} 
Selectl' : 11( I} 20(1) 
Select2: 11(1) 
Select2': 11( I} 20(1} 
Select3: 11(1} 
Select3': 11( I} 20(1) 
SelectedO': 12(1) 20(1) 
Selected1': 12(1) 20(1) 
Selected2': 12(1) 20(1) 
Selected3' : 12(1) 20(1) 
SetTagTW: 10(1) 17(1) 
ShiftIn: 9(1) 13(1) 17(1) 18(1) 19(1) 
ShiftIn': 9(1) 19(1) 
ShiftOut: 9(1) lS(I) 
ShiftOut' : 9(1) 19(1) 

0 
ShiftReg.OO: 15(4) 16(1) 
ShiftReg.Ol: 15(3) 
ShiftReg.02: 15(3) 
ShiftReg.03: 15(3) 
ShiftReg.04: 15(3) 
ShiftReg.05: 15(3) 
ShiftReg.06: 15(3) 
ShiftReg.07: 15(3) 
ShiftReg.08: 15(3) 19(1) 
ShiftReg.09: 15(3) 
ShiftReg.l0: 15(3) 
ShiftReg.ll: 15(3) 
ShiftReg.12: 15(3) 
ShiftReg.13: 15(3) 
ShiftReg .14: 15(3) 
ShiftReg.15: 15(3 ) 19(1) 
ShiftReg.16: 15(2) 
ShiftReg.17: 15(2) 
ShiftReg.in: 15(2) 
ShiftRegLd': 14(2) 15(5) 19(1) 
SingleStep: 3(1) 34(1) 35(1) 38(1) 
sPendulum: 29(1) 31(1) 
Tag.O: 10(1) 18Cl) 
Tag.OO: 10(1) 18Cl) 
Tag.OOO: 10(1) 18(1) 19(1) 
Tag.l: 10( 1) 18(1) 
Tag.2: 10(1) 18Cl) 
Tag.3: 10(1) lSCl) 
Tag.4: 10(1) 18Cl) 
Tag.5: 10(1) 18Cl) 
Tag.6: 10(1) 18(1) 
Tag.7: 10(1) 18(1) 
Tag.8: 10(1) 18(1) 
Tag.9: 10(1) 18(1) 

C 
TagBus.O': 10(1) 20(1) 
TagBus.OO': 10(1) 20(1) 
TagBus.OOO' : 10(1) 20(1) 
TagBus.l': 10(1) 20(1) 
TagBus.2': lOCI) 20(1) 
TagBus.3' : 10(1) 20{t) 
TagBus.4': lOCI) 20{t) 
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TagBus.5' : 10(1) 20(1) 

0 
TagBus.6': 10(1) 20(1) 
TagBus.7': 10(1) 20(1) 
TagBus.S' : 10(1) 20(1) 
TagBus.9' : 10(1) 20(1) 
TagClock: 10(2) 
TagClock' : 10(1) 
TagOone: 10(2) 
TagEnable: 10(1) 
TagStrobe: 10(1) 
Tag+-IOB: 10(1) !l(1) 
Tag+-IOB%: 19(1) 
Tag+-Ram: 9(1) 10(1) 
TempRef! : 4(1) 
TempSense: lS(l) 
TempSense! : 4(1) 
TestCtrlClk: 35(1) 
TestCtrlClk!l% 35(1) 
TestCtrlClk'!O 34(1) 
TestCtrlClk' !2 34(1) 
TestCtrlClk'%: 35(1) 
TIOA-Ad.O: 2(1) 
TIOA-Ad.l: 2(1) 
TIOA-Ad.2: 2(1) 
TIOA-Ad.3: 2(1) 
TIOA-Ad.4 : 2(1) 
TIOA. O!: 2(1) 
TIOA.1! : 2(1) 
TIOA.2!: 2(1) 
TIOA.3!: 2(1) 
TIOA.4!: 2(1) 
TIOA.5! : 2(1) 
TIOA.5a: 2(1) 3(1) 
TIOA.6! : 2(1) 
TIOA.6a: 2(1) 

0 
TIOA. 71: ~(1) 
TIOA.7a: 2(1) 3(1) 
TIOA=Cont' : 2(1) 8(1) 19(1) 
TIOA=Data' : 2(1) 8(1) 14(1) 19(1) 
TIOA=EthCtrl': 2(1) 35(1) 
TIOA=EthData' : 2(1) 28(1) 29(1) 35(1) 
TIOA=Muff' : 1(1) 2(1) 
TIOA=Ram' : 2(1) 19(1) 
TIOA=Tag' : 2(1) 19(1) 
TIOA=Us' : 2(2) 3(1) 17(1) 
TskAd.O: 36(1) 
TskAd.l: 36{l) 
TskAd.2: 36{l) 
TtlDev;ceCk' : 11( 1) 20(1) 
TtlDr; veTa9' : 10(1) 11(2) 
Tt 1 EndOfCyl ' : 11( 1) 20(1) 
Ttllndex': 12(1) 20(1) 
TtlOffSet' : 11( 1) 20(1) 
TtlOnL ;ne': 11( 1) 20(1) 
TtlReadOnly' : 11( 1) 20(1) 
TtlReady' : 11( 1) 20(1) 
TtlRunOK: 11(2) 
TtlRunOK' : 11(2) 
TtlSector' : 12(1) 20(1) 
TtlSeeklnc': 11( 1) 20(1) 
TtlSelect.O: 11(2 ) 12{ 1) 
TtlSelect.l: 11(2) 12( 1) 
TtlTag.O: 10(1) lZ(4) 
TtlTag. 00: 10(1) 12(4) 
TtlTag.OOO: 10(1) lZ(4) 
TtlTag .1: 10(1) 12{ 4) 
TtlTag. Z: 10(1) 12(4) 
TtlTag.3: 10(1) 1Z(4) 
TtlTag.4: 10(1) 11( 1) 

0 
TtlTag. 5: 10(1) 11( 1) 
TtlTag .6: 10(1) 11( 1) 
TtlTag. 7: 10(1) 11( 1) 
TtlTag.S: 10(1) 11(1) 
TtlTag.9 : 10(1) 11( 1) 
TtlTerm' : 11( 1) 20( 1) 
TTLTrueA: lZ(5) ZO( 1) 
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TTLTrueB: 27(1) 31(1) 38(1) 

C';, TTLTrueC: 11(2) 20(1) 
TxAbort' : 32(1) 36(1) 
TxBusRegClk': 30(3) 
TxBusRegClk'%: 35(1) 
TxBusRegFull': 29(1) 31(1) 37(1) 
TxCntDwn' : 29(1) 37(1) 
TxCollision: 3(1) 32(1) 33(1) 38(1) 
TxCRCClk: 31(1) 32(1) 
TxCRCEnbl: 31(2) 32(1) 37(1) 
TxCtrlClk' : 29(3) 
TxCtrlClk'%: 35(1) 
TxData: 30(1) 31(2) 32(1) 33(1) 37(1) 
TxDataLate: 3(1) 31(1) 32(1) 38(1) 
TxEnd: 32(1) 
TxEOP: 29(1) 31(1) 32(2) 37(1) 
TxFifo.OO: 30(2) 
TxFifo.01: 30(2) 
TxFifo.02: 30(2) 
TxFifo.03: 30(2) 
TxFifo.04: 30(2) 
TxFifo.05: 30(2) 
TxFifo.06: 30(2) 
TxFifo.07: 30(2) 
TxFifo.08: 30(2) 
TxFifo.09: 30(2) 
TxFifo.10: 30(2) 
TxFifo.11: 30(2) 
TxFifo.12: 30(2) 
TxFifo.13: 30(2) 
TxFifo.14: 30(2) 
TxFifo.15: 30(2) 
TxFifo.16: 30(2) 
TxFifo.17: 30(2) 
TxFifoAd.O: 30(5) 31(1) 

C· 
TxFifoAd.l: 30(5) 31(1) 
TxFifoAd.2: 30(5) 31(1) 
TxFifoAd.3: 30(5) 31(1) 
TxFifoEmpty: 31(2) 32(1) 37(1) 
TxFifoEmpty' : 31(2) 
TxFifoFull: 31(2) 32(1) 37(1) 
TxFifoPE: 3(1) 30(1) 32(1) 38(1) 
TxFifoWE' : 30(5) 
TxFifoWE'%: 35(1) 
TxGo: 32(1) 33(1) 37(1) 
TxGone: 29(1) 32(1) , 37(1) 
TxGotBit: 32(1) 33(1) 
TxOff: 29(2) 30(1) 31(4) 32(1) 33(1) 
TxOn: 3(1) 29(1) 38(1) 
TxReadFifo: 30(1) 31(1) 
TxSRCtrl.O: 30(4) 32(2) 37(1} 
TxSRCtrl.l: 30(4) 32(2) 37(1) 
TxSREmpty' : 32(1) 37(1) 
TxSRLoad: 31(1) 32(1) 
TxSRLoad' : 31(2) 32(1) 
TxStart: 32(1) 
TxState.O: 32(1) 37(1) 
TxState.1: 32(1) 37(1) 
TxState.2: 32(1) 37(1) 
TxWriteFifo' : 29(1) 31( 1) 35(1) 
UnitO+-Data': 11(1) 13(1) 
Unit1+-Data' : 11(1) 13(1) 
Un it2+-Data' : 11( 1) 13(1) 
Unit3+-Data': 11(1) 13(1) 
VbbO! : 10(1) 
Vbb1!: 10(1) 
Vbb2! : 10(1} 
Vbb3! : 10(1) 
Vbb4: 10(1) 

0 
Vbb4! : 10(1) 
Vbb5: 11(2) 
Vbb5! : 13(1) 
Vbb6! : 31(1) 
Vbb7: 34(1) 
Vbb7!: 27(1) 
vec: 4(1) 11(2) 12(4) 13(8) 20(1) 
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VEE: 
WakeEthRx: 
WakeEthTx: 
Whatever: 
WordCl ock' : 
WordClock'%: 
WrFifoTW: 
WriteBlock' : 
WriteData: 
WriteError: 
Writelnhibit' : 
WriteTW' : 
XcCollision: 
XmtData' : 

o 

c' 

4( 1) 
28(1) 
29(1) 
4(2) 
9(5) 

19( 1) 
17(1) 
8(1) 

13(1) 
11(1) 
10(1) 
14(1) 
33(1) 
34(1) 

18(1) 
9(1) 

15(1) 
18(1) 
11(1) 
17(1) 
34(1) 
3S(1) 

11(2~ 
lS(l) 
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ClK: 0 1 o 1 ... 

. FoutNext 

FoutTask I 
I 

Word On Fout 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Word in EvenReg 0 0 2 2 4 4 6 6 8 8 10 10 12 12 14 14 

Word in OddReg 
1 1 3 3 5 5 7 7 9 9 11 11 13 13 15 15 

Write Fifo clk - - - - - - - -
calculate WAddr ~ - ~ - ~ - I- ~ 

I I I I I I I I 
latch 
write address 

MC176 
EvenReo.OO Fout.OO 5 DO QO 2 

Fout.01 6 01 01 3 EvenReQ.01 
Fout02 7 02 02 4 EvenReQ.02 
Fout.03 10 03 03 13 FvenReo.03 
Fout.04 ---4- 14 EvenReo.04 
Fout.05 04 04 

15 EvenReo.05 12 05 05 

131 FoutNext! 11 

FoulTask.O! 178 3 
C i23 OWTTask.O 

clk1'Oa 91 

MC176 
Fout.06 5 00 QO 2 EvenReQ.06 
Fout.07 6 01 01 3 EvenReQ.07 
Fout.08 7 02 02 4 EvenReQ.08 
Fout.09 10 13 EvenRea.09 
Fout.l0 11 03 03 

14 EvenReo.l0 
Fout.11 12 04 Q4 

15 EvenRea.ll 05 05 

179 FoulTask.1 ! 

OWTTask.1 

182 FoulTask.2! 

OWTTask.2 
C j23 

clkl'Oa 91 183 FoulTask.31 
FoutTaskSa OWT' 

MC176 OWTTask.3 
Fout.12 5 DO QO 2 EvenReQ.12 
Fout.13 6 3 EvenRea.13 
Fout.14 7 01 01 

4 EvenReo.14 
Fout.15 10 02 02 

13 EvenReo.15 03 03 

~~ 04 04 ~~ used-Page 1 
174 I-...:F...:;o""u.:.:tS""u",b..:.Ta::::s""k::.,:.O",! ________ 1=-:12 

05 05 used-Page 1 
C k23 

clkl'Ob 91 

MC176 
r-.mr-HF,;;.o~u~!'0~0;:;! ___ ...;5::-t DO QO H2~....,.Od~dR;,::e::l~ai::"0::O;... 
1167 Fou!.Ol! 6 01 01 j.:34~....,.Od~dR;,::e:<l3ai:: .• 0~1~ 
1 166 Fout.02! 7 02 02 ,""=_.;:Od~dR,="e,,,~ga:; .. 0:;;2"," 
~ Fout.031 10 03 03J,ilp!3~~O:::;d~dR::fe::,~Q~ .. 03*'f-
i62 Fout.04! 11 04 04 J,i1",4~~O~d::;idR;,::e::l~a~ .. 0,.,4;.. 
~ Fout.05! 12 05 05~1::::5,--.::.:Od=dR~~ea~ .. 0~5,-
....:=... C 124 

clkO'Oa 9( 

MC176 
'155J.-.lF,;;.o~u~t.0~6~1 ___ ..;!5:..j DO QO ~2§-~Od~d~R~e::l:3(J1.:l .. 0~6~ 
1154 Fout.07! 6 01 01 r3~~Od~d::;iR::fe:::;3a~ .. 0:e7:-
~ Fout.08! 7 02 02 ,.;4;,-~Od~d~R~e::l3ol.:l .. 08==--
1150 Foul.091 10 03 Q31..!1~3_~O~dd~R~e~(J .. 09~ 
1147 Fout.10! 11 04 04~1;;:4_Od~d~R:::e~a .. 1:-:0~ 
1146 Fou!.11! 12 05 051..!1.:::5_.::.:Od.:::d~R~~ea<¥:.. .. 1:..1"-
~ C j24 

clkO'Db 

'143 Foul.12! 
1142 Fou!.13! 
1139 Fou!.141 
1 138 Fout.15! 
--=-

clkO'Oc 

XEROX Project 
Dorado 

PARe 

9( 

MC176 
5 00 QO H2.--:Od~d;::R~eQ;;,: •• ~12::--
6 01 01 j.:3~...;Od~d;::R~ea~".;.:13~ 
7 0 4 OddRea.14 

10 02 21..::1;,.3......:0~d~d:;:R~ea .. .;.;15;.... 

~~ 03 Q3~~ 1 04 Q4 used-Page 3 
05 05 5 used-Page 13 

C k24 
91 

DOC FOUT interface 

o = > A channel 
1 = > B channel 

File 

Disp Y01.sil 

Designer 

K. Pier 

3 

Rev Date 

WritelnPro ress' 

FoulTasklsOWT' 

AWritin Fifo' 

BWritin Fifo' 

CountEnable'to 
increment WPtr 

Page 

Ci 4/07/81 01 

.1 



o 

CJ 

o 

True 

clk1'Ca 
DDCReset 

A Service Pointer 

5 

AServicePtr.1 
AServicePtr.2 
AServicePtr.3 
AServicePtr.4 

increments whenever 
IOFetch is executed 
because code does 
OUTPUT <-T in same 
instruction and T = 20c 

BHasDWT' 

AI ncrementSP' 

DWTCommand' 5 

RIOB.11 ' T = 20c 4 

A Writer Pointer 

AWriterPtr.1 
AWriterPtr.2 
AWriterPtr.3 

True 5 

IncrementWPtr'a 

DDCResel 

True 

IncrementWPtr'a 

DDCReset 

AWritin Fifo' 

A 

NLCB.08 
NLCB.09 
NLCB.10 

AReaderPlrPEn' 
only possible during 
HWindow 

ReaderPtrClk' 

NLC8.11 
NLC8.12 
NLCB.13 
NLCB.14 

AReaderPtrPEn' 
only possible during 
HWindow 

ReaderPtrClk' 

AReadinqFifo' 

XEROX Project 

PARe Dorado 
-'-;;f-

Reader Pointer 

~~ 
CO'~ 

DO HO 1: AReaderptr.1 
9 D1 H1 2 AReaderPtr.2 
7 D2 H2 3 AReaderPlr.3 

D3 H3 
5 F16 i16 NOTE: reader pointers must be 

e setting 
during 

PE' initialized by microcod 

C MRCE' NLCB{Pointerj to zero 
vertical retrace. 

13J12~ 6 

ARMd;",",' 5 ~~ 
o 2 

~ MC103 
,4 

11 CO 14 AReaderPtr.4 
10 DO HO 15 AReaderPtr.5 
9 01 H1 2 AReaderPtr.6 
7 02 H2 3 AReaderPtr.7 

D3 H3 

5 F16 
PE' i17 

C MRCE' 

13r2* 6 

not possible during HWin dow 

DOC Pointers 
Reader,Writer.Ser.vi,ce 

--

True 

clk1'Ca 

DDCReset 

BlncrementSP' 

B Service Pointer 

BServicePtr.1 
BServicePtr.2 
BServicePtr.3 
BServicePtr.4 

increments whenever 
IOFetch is executed 
because code does 
OUTPUT .. T in same 
instruction and T = 20c 

AlncrementSP' 

B Writer Pointer 

BWriterPtr.1 
BWriterPtr.2 
BWriterPtr.3 

True 

IncremenlWPlr'b 

DDCReset 

True 

IncrementWPtr'b 

DDCReset 

BWritin Fifo' 

B Reader Pointer 

~;r. 
CO'~ 

NLCB.08 DO HO 1: BReaderPtr.1 
NLCB.09 9 D1 H1 2 BReaderPtr.2 
NLCB.10 7 D2 H2 3 BReaderPtr.3 

D3 H3 

BReaderPtrPEn' 5 F16 j16 
only possible during PE' 

HWindow C MRCE' 

ReaderPtrClk' 
13j12 j 6 

BR,,,H,,Fd,' 7 ~ 
o 3 

J~ MC103 
,4 

NLCB.11 11 CO 14 BReaderPtr.4 
NLCB.12 10 DO HO 15 BReaderPtr.5 
NLCB.13 9 D1 H1 2 BReaderPtr.6 
NLCB.14 7 D2 H2 3 BReaderPtr.7 

D3 H3 

BReaderPtrPEn' 5 F16 j17 
only possible during PE' 

HWindow C MRCE' 

ReaderPtrClk' 
13J12. 6 

BReadinqFifo' not possible during HWin dow 

File Designer Rev Date Page 

DispY02.sil K. Pier Ci 7/19/79 02 
1 ' , 

--



o 

BReaderPtr.1 
AReaderPtr.1 
BWriterPtr.1 
AWriterPtr.1 

BReaderPtr.2 
AReaderPtr.2 
BWriterPtr.2 
AWnterPtr.2 

BReaderPtr.3 
AReaderPtr.3 
BWriterPtr.3 
AWriterPtr.3 

FH'!2 SeleetWrite 
SelectChannelA 

U 
FH'!6 SeleetWrite 
SeiectChanneiA 

SH'!1 
BWrilin Fifo' 

FH'!1 
BCanReadFifo'!1 

o 

XEROX Project 

PARe Dorado 

FIFO Address MUX/FF 

2 FifoAddr.0!2 
0= )A 
1 =)8 

FifoAddr.O'!2 

13 MC174 

11 XO 

12 X1 OX 15 

10 X2 
X3 k18c 

7 FifoAddr.1 !2 

It FifoAddr.1'12 

3 MC174 

5 XO 

4 
X1 OX 2 

6 X2 
X3 k19b 

4 
12 

10 
OSQ 15 FifoAddr.2!2 

elk2' 

It C i20b 
Q' 

14 FifoAddr.2'!2 

R MC231 

13 MC174 

11 XO 

12 X1 
OX 15 

X2 10 X3 k19c 

7 FifoAddr.3!2 

9 
MC174 

7 S2 
S1 k18d 

E' 
146 clk2'Da 

9 MC174 

7 S2 
S1 k19d 

E' 
14· clk2'Db 

15 SeiectChanneiA 

shared with HRam 

DDC File 

FIFO Address MUX/FF 
BReaderPtr.4 3 

MC174 

AReaderPtr.4 5 
XO 12 

BWriterPtr.4 4 X1 OX 
2 10 05 Q 15 FifoAddr.412 

X2 AWriterPtr.4 6 
X3 k20b elk2' 

Bit4 11". C i21b 14 FifoAddr.4'!2 
Q' 

R MC231 

BReaderPtr.5 13 MC174 
7:A;';R':'ea:::d:;:e"::rP~t;::r.~5'----:1~1"l XO 
~BWi-2"ri;:;:te'-'r""P~tr":'.5~---:1:-;:2"" X1 OX 1-1""5'--__ ..!7-i 
~,:.:;:::~:.:.:=---~X2 
;..;AW~r;.:;lte""r;...p.:;.tr;.;:.5'__ __ 1;..::0'"i X3 k20c 

FifoAddr.512 

It 5 FifoAddr.5'!2 

BReaderPtr.6 3 
MC174 

AReaderPtr.6 5 
XO 

BWriterPtr.6 4 
X1 OX 2 10 FifoAddr.612 

AWriterPtr.6 6 X2 
X3 j20b elk2' 

It C i22b 
Q' 

14 FifoAddr.6'!2 

R MC231 

BReaderPtr.7 13 MC174 13 

AReaderPtr.7 11 XO 5 

BWnterPtr.7 12 X1 
OX 

15 7 05 Q2 FifoAddr.7!2 
X2 AWriterPtr.7 10 X3 j20c elk2' 

It 7 C i22C 3 
Q' 

FifoAddr.7'!2 

R MC231 
4 Write In FH 

Read In SH 

FH'!5 SeleetWrite 9 
MC174 

SelectChanneiA 7 S2 
51 k20d 

E' 
146 clk2'Oc 

FH'!4 SeleetWrite 9 MC174 

SeiectChanneiA 7 52 '20d 
S1 J 

E' 
14· clk2'Oc 

10 ACanReadFifo'i1 

clkO' MC135 

11 

Designer Rev Date Page 
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EvenReQ.OO 

EvenReQ.01 

o EvenReQ.02 

EvenReQ.03 

EvenReQ.04 

EvenReQ.05 

EvenReg.06 

EvenReo.O? 

EvenReQ.08 

EvenReQ.09 

EvenReQ.l0 

EvenReQ.11 

EvenReQ.12 

EvenReQ.13 

EvenReg.14 

EvenReQ.15 

FifoAddr.0!1 
FifoAddr.l !1 
FifoAddr.2!1 
FifoAddr.3!1 
FifoAddr.4!1 
FlfoAddr.5!1 
FlfoAddr.6!1 
FlfoAddr.?!l 

WriteFifo'a 

FifoAddr.0!1 
FifoAddr.1 !1 
FlfoAddr.2!1 
FifoAddr.3!1 
FifoAddr.4!1 
FlfoAddr.5! 1 
FlfoAddr.6!1 
FifoAddr.?!l 

o 
WriteFifo'a 

XEROX Project 

PARe Dorado 
. ..: .. ".' ;":J'j;! 

19 g16b 23 

MBO?1 

18 g16c 22 

MBO?l 

1? g16d 21 

MBO?l 

16 g16e 20 

MBO?1 

19 g18b 23 

MBO?l 

18 g18c 22 

MBO?l 

1? g18d 21 

MBO?l 

16 g18e 20 

MBO?1 

19 g20b 23 

MBO?l 

18 g20c 22 

MBO?l 

1? g20d 21 

MBO?l 

16 g20e 20 

MBO?l 

19 g22b 23 

MBO?1 

18 g22c 22 

MBO?l 

1? g22d 21 

MBO?1 

16 g22e 20 

MBO?l 

EVEN 
WORDS 

? AO MBO?l 
8 A1 
9 

10 A2 g16f 
11 A3 
12 A4 
13 A5 
14 A6 

A? 

BSO' 
BS1' 
BS2' 
BS3' WE' 

21 

? AO MBO?l 
8 A1 
9 

10 A2 h16f 
11 A3 
12 A4 
13 A5 
14 A6 

A? 

B80' 
BS1' 
BS2' 
B83' WE' 

21 

DOC 

Fifo.OO 

Fifo.Ol 

Fifo.02 

Fifo. 03 

Fifo.04 

Fifo.05 

Fifo.06 

Fifo.O? 

Fifo.08 

Fifo.09 

Fifo.l0 

Fifo.ll 

Fifo.12 

Fifo.13 

Fifo.14 

Fifo.15 

FifoAddr.0!3 
FifoAddr.1 !3 
FifoAddr.2!3 
FifoAddr.3!3 
FifoAddr.4!3 
FifoAddr.5!3 
FifoAddr.6!3 
FifoAddr.?!3 

WriteFifo'b 

FifoAddr.0!3 
FifoAddr.l !3 
FifoAddr.213 
FifoAddr.3!3 
FifoAddr.413 
FifoAddr.5!3 
FifoAddr.613 
FifoAddr.?!3 

WriteFifo'b 

Fifo RAM chips 

.. 

OddReo.OO 19 

OddRco.Ol 18 

OddReQ.02 1? 

OddReQ.03 16 

OddReQ.04 19 

OddRea.05 18 

OddRea.06 1? 

OddRea.O? 16 

OddReQ.08 19 

OddReg.09 18 

OddReQ.10 1? 

OddReg.l1 16 

OddRea.12 19 

OddReQ.13 18 

OddReg.14 1? 

OddReQ.15 16 

? AO MBO?l 
8 A1 
9 

10 A2 g18f 
11 A3 
12 A4 
13 A5 
14 A6 

A? 

FifoAddr.O'!1 
FifoAddr.1'11 
FifoAddr.2'!1 
FifoAddr.3'!1 
FifoAddr.4'!1 
FifoAddr.5'!1 
'FifoAddr.6'!1 
FifoAddr.7'!l 

SSO' 
BS1' 
BS2' 
BS3' WE' 

2 WrileFifo'c 

? AO MBO?1 
8 A1 
9 

10 A2 h18f 
11 A3 
12 A4 
13 A5 
14 A6 

A? 

FifoAddr.O'!1 
FifoAddr.l'!l 
FifoAddr.2'!1 
FifoAddr.3'!1 
FlfoAddr.4'!l 
FifoAddr.5' 11 
FifoAddr.6'11 
FifoAddr.7'11 

BSO' 
B81' 
B82' 
B83' WE' 

21 WriteFifo'c 

File 

Di8pY04.sil 

h16b 23 

MBO?1 

h16c 22 

MBO?l 

h16d 21 

MBO?1 

h16e 20 

MBO?l 

h18b 23 

MBO?1 

h18c 22 

MBO?1 

hl8d 21 

MBO?1 

h18e 20 

MBO?l 

h20b 23 

MBO?l 

h20c 22 

MBO?1 

h20d 21 

MBO?1 

h20e 20 

MBO?1 

h22b 23 

MBO?1 

h22c 22 

MBO?1 

h22d 21 

MBO?1 

h22e 20 

MBO?1 

ODD 
WORDS 

Fifo.16 

Fifo.1? 

Fifo.18 

Fifo.19 

Fifo.20 

Fifo.21 

Fifo.22 

Fifo.23 

Fifo.24 

Fifo.25 

Fifo.26 

Fifo.2? 

Fifo.28 

Fifo.29 

Fifo.3D 

Fifo.31 

? AO 
8 A1 

MB071 

9 
10 A2 g201 
11 A3 
12 A4 
13 A5 
14 A6 

A? 

BSO' 
BS1' 
B82' 
BS3' WE' 

21 

7 AO MB071 
8 A1 
9 A2 

10 A3 h20f 
11 A4 
12 A5 
13 A6 
14 A? 

BSO' 
BS1' 
BS2' 
BS3' WE' 

21 

Designer 

K. Pier 

FifoAddr.O' !3 
FifoAddr.1 '13 
FifoAddr.2'13 
FlfoAddr.3'!3 
FifoAddr.4'!3 
FifoAddr.5'!3 
FifoAddr.6' !3 
FifoAddr.7' !3 

WriteFifo'd 

FifoAddr.O'!3 
FlfoAddr.1 ' 13 
FifoAddr.2'!3 
FifoAddr.3' !3 
FifoAddr.4'!3 
FifoAddr.5'!3 
FlfoAddr.6'!3 
FlfoAddr.7'!3 

WrileFifo'd 

Rev 

Ci 

? AO MBO?1 
8 
9 

A1 

10 
A2 g22f 

11 
A3 

12 
A4 

13 A5 

14· A6 
A? 

r.l BSO' 

i BS1' 
BS2' 

~ BS3' WE' 

21 

? 
AO MBO?1 8 

9 A1 

10 A2 h22f 
11-

A3 

12· A4 

13 A5 

14 
A6 
A? 

I B80' 
BS1' 
BS2' 
BS3' WE' 

21 

Date 

7/19/79 

EVEN 
WORDS 

ODD 
WORDS 

Page 

04 

" " " .. 



o 
Fifo.Ol 
Fifo.02 
Fifo.04 
Fifo.08 

Fifo.02 
Fifo.04 
Flfo.08 
Flfo.16 

Fifo.03 
Fifo.06 
Fifo.12 
Fifo.24 

Fifo.04 
Fifo.08 
Fifo.16 
Fifo.04 

Fifo.05 
Fifo. 1 0 
Fifo.20 
Fifo.12 

Fifo.06 
Fifo.12 

C) Fifo.24 
Fifo.20 

Fifo.07 
Fifo.14 
Fifo.28 
Fifo.28 

CurSize.OI1 
CurSize.l!l 

CurSize.Oll 
CurSize.ll1 

CurSize.0!3 
CurSize.l !3 

CurSize.O!l 
CurSize.l !1 

o 

XEROX 
PARe 

Item Generator Permuter 
See ItemGenerator table for input specs 

dFIB.OO = Fifo.OO 

Fifo.08 13 MC174 

Fifo.16 11 XO 

Fifo.02 12 Xl OX 15 dFIB.08 

Fifo.02 10 X2 
X3 e17e 

Fifo.16 
Fifo.Ol 
Fifo.Ol 
Fifo.Ol 

3 MC174 

5 XO 

4 Xl OX 2 dFIB.Ol 

6 X2 
X3 e15b 

Fifo.09 3 
MC174 

Fifo.18 5 XO 

Fifo.06 4 Xl OX 
2 dFIB.09 

X2 Fifo.l0 6 X3 f17b 

Fifo.17 
Fifo.03 
Flfo.05 
Fifo.09 

13 MC174 

11 XO 

12 Xl OX 15 dFIB.02 
X2 10 X3 e15e 

Fifo.l0 13 MC174 

Fifo.20 11 XO 

Fifo.l0 12 Xl OX 
15 dFIB.l0 

X2 Fifo.18 10 X3 f17e 

Fifo.18 
Fifo.05 
Fifo.09 
Fifo.17 

3 MC174 

5 XO 

4 Xl OX 2 dFIB.03 
X2 6 X3 e16b 

Fifo.ll 3 MC174 

Fifo.22 5 XO 

Fifo.14 4 Xl OX 2 dFIB.ll 
X2 Flfo.26 6 X3 e18b 

Fifo.19 
Fifo.07 
Fifo.13 
Fifo.25 

13 MC174 

11 XO 

12 Xl OX 15 dFIB.04 
X2 10 X3 e16e 

Fifo.12 13 MC174 

Fifo.24 11 XO 

Flfo.18 12 Xl OX 
15 dFIB.12 

X2 Fifo.06 10 X3 el8c 

Fifo.20 
Fifo 09 
Fifo.17 
Fifo.05 

3 
MC174 

5 XO 

4 Xl OX 2 dFIB.05 

6 X2 
X3 f16b 

Fifo.13 3 MC174 

Fifo.26 5 XO 

Fifo.22 4 Xl OX 2 dFIB.13 

Fifo.14 6 X2 
X3 f18b 

Fifo.21 
Fifo.ll 
Fifo.21 
Fifo.13 

13 MC174 

11 XO 

12 Xl OX 15 dFIB.06 
X2 10 X3 fl6c 

Fifo.14 13 MC174 

Fifo.28 11 XO 

Fifo.26 12 Xl OX 
15 dFIB.14 

X2 Fifo.22 10 X3 fl8c 

Fifo.22 
Fifo.13 
Fifo.25 
Fifo.21 

3 MC174 

5 XO 

4 Xl OX 2 dFIB.07 
X2 6 X3 e17b 

Fifo.15 3 
MC174 

Fifo.30 5 XO 

Fifo.30 4 Xl OX 2 dFIB.15 

Fifo.3D 6 X2 
X3 e19b 

Fifo.23 
Fifo.15 
Fifo.29 
Fifo.29 

9 MC174 

7 S2 e15d 
Sl 

E' 
14111 

CurSize.0I3 
CurSize.l !3 

CurSize.0!3 9 MC174 

CurSize.113 7 S2 f17d 
Sl 

E' 
14i11 

9 MC174 

7 52 el6d 
51 

E' 
14111 

CurSize.O!l 
CurSize.l !1 

CurSize.O!l 9 MC174 
52 CurSize.l ! 1 7 81 el8d 

E' 
1411 . 

9 MC174 

7 52 fl6d 
Sl 

E' 
14111 

CurSize.0!3 
CurSize.l !3 

CurSize.0!3 9 MC174 

Cur5ize.113 7 S2 fl8d 
81 

E' 
14-

9 MC174 

7 52 
Sl e17d 

E' 
14111 

Cur5ize.Oll 
CurSize.l!l 

CurSize.O!l 9 MC174 

CurSize.ll1 7 82 e19d 
81 

E' 
1411 

MC158 
A5ize8 5 

DO QO B5ize8 6 
A5ize4 3 BO 

BSize4 4 01 01 
A5ize8 12 Bl d22 
B5ize8 13 ~ 02 
A5ize2 10 
BSize2 11 ~ 03 

BReadingFifo 5B 

ACanReadFifo'!4 91 

DOC Project 

Dorado Item Permutation Logic 
File 

Di8pY05.sil 

13 MC174 

11 XO 

12 Xl OX X2 10 X3 e1ge 

3 
MC174 

5 XO 

4 Xl OX X2 6 X3 f19b 

13 MC174 

11 XO 

12 Xl OX X2 10 X3 f1ge 

3 MC174 

5 XO 

4 Xl OX X2 6 X3 e20b 

13 MC174 

11 XO 

12 Xl OX 
X2 10 X3 e20e 

3 
MC174 

5 XO 

4 Xl OX X2 6 X3 f20b 

13 MC174 

11 XO 

12 Xl OX 
X2 10 X3 f20e 

3 MC174 

5 XO 

4 Xl OX X2 6 X3 e21b 

9 
MC174 

7 S2 f19d 
Sl 

E' 
14111 

9 MC174 

7 S2 e20d 
81 

E' 
1411 

9 MC174 
52 7 81 f20d 

E' 
14-

9 MC174 

7 52 e21d 
51 

E' 
14 

1 CurSlze.012 

.LJ 
15 CurSlze.l!2 

Fifo.24 

15 dFIB.16 Fifo.17 
Fifo.03 
Fifo.03 

Fifo.25 

2 dFIB.17 Flfo.19 
Fifo.07 
Flfo.ll 

Fifo.26 

15 dFIB.18 Fifo.21 
Fifo.l1 
Flfo.19 

Fifo.27 

2 dFIB.19 Fifo.23 
Flfo.15 
Flfo.27 

Flfo.28 

15 dFIB.20 Fifo.25 
Fifo.19 
Fifo.07 

Fifo.29 

2 dFIB.21 Fifo.27 
Fifo.23 
Fifo.15 

Fifo.30 

15 dFIB.22 Fifo.29 
Fifo.27 
Fifo.23 

2 dFIB.23 

CurSize.0!3 
CurSlze.1 !3 

CurSize.O!l 
CurSize.ll1 

CurSize.0!3 
CurSize.l !3 

m 
> 

any loads, but has 
20 nsec to propogate 

13 
11 
12 
10 

3 
5 
4 
6 

13 
11 
12 
10 

3 
5 
4 
6 

13 
11 
12 
10 

3 
5 
4 
6 

13 
11 
12 
10 

9 
7 

9 
7 

9 
7 

MC174 
XO 
Xl 

OX 
15 dFIB.24 

X2 
X3 e21e 

MC174 
XO 
Xl OX 2 dFIB.25 
X2 
X3 f21b 

MC174 
XO 
Xl 

OX 
15 dFIB.26 

X2 
X3 f21e 

MC174 
XO 
Xl OX 2 dFIB.27 
X2 
X3 e22b 

MC174 
XO 
Xl OX 15 dFIB.28 
X2 
X3 e22e 

MC174 
XO 
Xl OX 2 dFIB.29 
X2 
X3 f22b 

MC174 
XO 
Xl OX 15 dFIB.30 
X2 
X3 f22e 

dFIB.31 = Flfo.31 

MC174 
S2 f21d 
Sl 

E' 
14111 

MC174 

S2 e22d 
81 

E' 
1411 

MC174 

S2 f22d 
Sl 

E' 
14i11 

~ Size CutSlze 

8 11 
4 10 
2 01 
1 00 

Designer Rev Date Page 
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cjOadAFIB'a 

LoadAFIB'a 

LoadAFIB'a 

LoadAFIB'b 

LoadAFIB'b 

C) 

LoadAFIB'c 

LoadAFIB'c 

AWantsFifo' 
ACanReadFifo'12 
SH'!3 

True 

OWantsSIB 

clk2'Aa 

XEROX 

FOO 
d14f 

Channel A 

DOC 

dAltem.4 6 DS FOO 
LoadASR'!11 5 PE' e10f 

CC CC MR 
AltemClk'Ac 131 4111 12111 

dAltem.2 6 OS FOO 
LoadASR'112 5 PE' e12f 

CC CC MR 
AltemClk'Ac 131 4. 12. 

dAltem.6 6 DS FOO 
LoadASR'11 5 PE' C10f 

CC CC MR 
AltemClk'Ab 131 4111 12. 

dAltem.1 6 DS FOO 
LoadASR'12 5 PE' c11f 

CC CC MR 
AltemClk'Ab 13 4. 12. 

dAltem.5 6 DS FOO 
LoadASR'!3 5 PE' c12f 

CC CC MR 
AltemClk'Ab 131 4111 12* 

dAltem.3 6 DS FOO 
LoadASR'!6 5 PE' a10f 

CC CC MR 
AltemClk'Aa 13 4111 12111 

dAltem.7 6 DS FOO 
LoadASR'15 5 PE' a11f 

CC CC MR 
AltemClk'Aa 131 41 12. 

LoadASR'14 

AltemClk'Aa 

FOO 
a12f 

AWantsFifo 

AWantsFifo' 

AWantsSIB' 

LoadBFIB'a 

LoadBFIB'a 

LoadBFIB'a 

LoadBFIB'b 

LoadBFIB'b 

LoadBFIB'b 

LoadBFIB'c 

LoadBFIB'c 

ChannelS 

BWantsFifo' 
BCanReadFifo'!3 
SH'!3 

True 6 

BWantsSIB 

clk2'Ab 

Designer Rev 

PARe 

Project 

Dorado Intermediate Buffer Control 

File 

DispY06.sil K. Pier Ci 

dBltem.4 6 DS FOO 
LoadBSR'!11 5 PE' f11f 

CC CC MR 
BltemClk'Ac 131 4111 12111 

dBltem.2 6 DS FOO 
LoadBSR'!12 5 PE' e11f 

CC CC MR 
BltemClk'Ac 13 4. 12. 

dBltem.6 6 DS FOO 
LoadBSR'!1 5 PE' d10f 

CC CC MR 
BltemClk'Ab 13 4111 12. 

dBltem.1 6 DS FOO 
LoadBSR'!2 5 PE' d11f 

CC CC MR 
BltemClk'Ab 13 41 1211 

dBltem.5 6 DS FOO 
LoadBSR'!3 5 PE' d12f 

CC CC MR 
BltemClk'Ab 131 4'" 12* 

dBltem.3 6 DS FOD 
LoadBSR'!6 5 PE' b10f 

CC CC MR 
BltemClk'Aa 131 4* 12* 

dBltem.7 6 DS FDD 
LoadBSR'!5 5 PE' b11f 

CC CC MR 
BltemClk'Aa 13 411 12. 

LoadBSR'!4 

BltemClk'Aa 

FDD 
b12f 

BWantsFifo' 

Date 

4 
5 

D S Q 2 BWantsSIB' 

clk2 aD9c 
C Q' 3 BWantsSlB 

R MC231 
4 

Page 

11/02179 06 



Fifo.OO 11 14 dAltem.O dFIB.16 11 14 dAltem.1 
dFIB.OO ASR.OO ASR.16 

C) 
dFIB.01 10 dFIB.17 10 

ASR.17 

dFIB.02 9 dFIB.18 9 
ASR.02 ASR.18 

dFIB.03 7 dFIB.19 7 
ASR.03 ASR.19 

dFIB.04 11 14 dAltem.4 dFIB.20 11 14 dAltem.5 
ASR.04 ASR.20 

dFIB.05 10 dFIB.21 10 
ASR.21 

dFIB.06 9 dFIB.22 9 
ASR.06 ASR.22 

dFIB.07 dFIB.23 
ASR.07 ASR.23 

( ·<1FIB.08 11 14 dAltem.2 dFIB.24 11 14 dAltem.3 
ASR.08 ASR.24 

''--') 

dFIB.09 10 dFIB.25 10 
ASR.09 ASR.25 

dFIB.10 9 dFIB.26 9 
ASR.10 ASR.26 

dFIB.11 7 dFIB.27 7 
ASR.11 ASR.27 

dFIB.12 11 14 dAltem.6 dFIB.28 11 14 dAltem.7 
ASR.12 ASR.28 

dFIB.13 10 dFIB.29 10 
ASR.13 ASR.29 

dFIB.14 9 dFIB.30 9 
ASR.14 ASR.3O 

dFIB.15 7 Fifo.31 7 
ASR.15 dFIB.31 ASR.31 

C) AFIS ASIS ASR AFIS ASIS ASR 

XEROX Project DOC File Designer' Rev Date Page 

PARe Dorado Channel A Data Path Disp Y07 .sit K. Pier Ci 7/19179 07 
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ASize8·4·2 11 
CO' 4 

ASi7e8·4 10 DO HO 4 

ASize8 9 Dl Hl 5 

I D2 H2 

0 
D3 H3 

LoadASR'!9 5 F16 
PE' cOB 

C MRCE' 

AltemClk'Ab 13 12 6 

LoadASR'!8 

A 

ASize8 

ASize4 

JK shared with 
synchronizer 

Item buffer logic 

ASize8·4 

(A Size 1·2) , 

ASize8·4 

u 

True 

ARes.O 
ARes.l 

ASize2 

11 
10 

9 
7 

dAltemClkEn' 5 

PixelClk' Aa 

AOff 

AStartChannel' 

needed due 
to pipelining A 

CO' 4 
HO 4 
H1 5 
H2 
H3 

ASize8·4·2 

(ASize1)' 

AResCounterCO' 
AActive' 

AEnableFirstRead' 
AEnableMSlnc' 

True 

Item Clock Generator 
Resolution Full 

0 
True 1 
True 1 
Res.O 1 
Res. 1 1 

XEROX Project 

PARe Dorado 
~ . .>?:..r~ 

Half 

1 
1 
1 
0 

1 
1 
o 
o 

DOC Channel A Items plus 
SR and ItemClk Control 

A Shift Register Control 

AOff 

AOn AOff' 
AltemClkEn'a 

3 
4 

ItemS 
itemS 
itemS 
itemS 

Size 

ize.O 
ize.1 
ize.2 
ize.3 

5 
7 i>. 2 LoadASR'17 

~ MC118 
b08b 

Lower gate makes ALL itemclks into SR loads 
to force Fifo reads and initialize counters 
before channel turns on. 
Expects exactly THREE reads to occur. 

dltemsare 
garbage until 
channel 
becomes active 

dAltem.O 

AOn 

dAltem.l 

ASize8·4·2 

dAltem.2 

ASize8·4 

dAltem.3 

dAltem.4 

ASize8 

dAltem.5 

dAltem.6 

dAltem.7 

dAltemClkEn' 

8 

1 
1 
1 
0 

7 

4 

5 
e08a 

2 

3 

4 2 1 

1 1 0 
1 0 0 
0 0 0 
0 0 0 

Altem.O @[> 

Altem.l (088) 

Altem.2 (OB9) 

Altem.3 
092 

Altem.4 
093 

Altem.5 
096 

Altem.6 
(Q97) 

2 Altem.7 @) 
MC104 

Items are ignored 
until channel 
turnsONby 
master reset of 
HOLD registers 
onDDM 

AltemClkEn'a 

AltemClkEn'b 
140 

TODDM 

y::"'-.....J c03h 

PixelClk' Ac 

File Designer Rev Date Page 
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,4 AEnableFirstRead' 
AWantsSlartChannel' 

NLCB.04 11 CO 14 
11 ~ 7 51 109b 

5 

NLCB.05 10 DO HO 15 AEnableMarQinReads' 2 ASlartChannel' 7 
J' S Q 2 

D1 Hl 2 AMaroinWindow' 9~ 1 MC176 
AOn 

NLCB.06 9 ~k11b 
NLCB.07 7 D2 H2 3 PixelClk'Ba 9 

C 
h09a 

~) 
D3 H3 PixelClk' 

AMarainPEn' F16 jll 
MC105 AStopChannel' 6 Q' 3 AO!! 

5 
PE' ~ rCl35 

C MRCE' HWindow!3 

PixelClk'Bc 13112' 6 AEnableMSlnc' 
(048) 

A Channel Initialization Logic 
,4 '~ NLCB.08 11 co 14 0 

NLCB.09 10 DO HO 15 5 klla 

NLCB.10 9 D1 Hl 2 ~ MC105 
NLCB.11 7 D2 H2 3 13 14 AEnableSlarlChannel' 

03 H3 

lj~~ AMaroinPEn' 5 F16 
PE' ill 

C MRCE' ~ MC105 

c 

PixelClk'Bb 13112' 6 

co' 4 5 ~ 2 AEnableMarainReads' NLCB.12 11 
NLCB.13 10 DO HO 4 

NLCB.14 9 D1 H1 5 ~L)MC103 
NLCB.15 7 D2 H2 Counter loaded from NLC8. Starts counting after HWindow. 

D3 H3 Overflow = > initial read. 178 = > second read. 378 = > third read 

AMaroinPEn' 5 F16 and start the channel. Stop counting while channel is on. 
PE' hl1 Resumes counting when channel goes off, but will not overflo\~ 

C MRCE' again before end of scan line. 

PixelClk'Ba 
13112* 6 

A 

AOn 7 ~3 
Left Margin Counter 

Cou ntAMaro' 
HWindow!5 6 

UMC103 (ChOffANDNotHWindow) , 
I 

CO' 4 
AStopChannel' 

CO'1-f4 NLCB.04 11 HO 4 NLCB.12 
NLCB.05 10 DO 11 ASize8 

NLCB.06 Dl Hl 5 NLCB.13 10 DO HO 15 ASize4 
9 NLCB.14 01 Hl 2 

NLCB.07 7 02 H2 
~ 

9 ASize2 
D3 H3 NLCB.15 7 D2 H2~ ASize1 

AWidthPEn' F16 
03 H3 

5 F16 A Item size 
PE' k09 AScanPEn' 5 

PE' g06 

u 
C MRCE' 

13p2' 6 
C MRCE' 

PixelClk'Bd PixelClk/2'Bb 13 11 2 ' 6 True 

CO' 4 "C)d NLCB.08 11 HO 4 111d 14 
NLCB.08 CO'~~ 

NLCB.09 10 DO p-< ° Cl03 
11 

HO 1~ Hl 5 NLCB.09 DO AltoPolaritv 
NLCB.l0 9 01 10 wire Or with Channel B 

01 Hl 2 
NLCB.ll 7 02 H2 NLCB.l0 9 ARes.O 

03 H3 NLCB.ll 7 02 H2 3 ARes.l 

AWidlhPEn' F16 
03 H3 

5 
PE' j09 AScanPEn' 5 F16 A Resolution 

PE' h06 
C MRCE' C MRCE' 

1311211 6 
PixelClk'Bc PixelClk/2'Bb 13/12.6 True 

CO' 4 
12 Et CO'1-f4 NLCB.12 11 4 p-< 111C

o NLCB.12 11 24Bit '028 NLCB.13 10 DO HO 5 NLCB.13 10 DO HO 15 ABvPass W NLCB.14 9 01 Hl :;> NLCB.14 9 01 Hl 2 BBvPass W NLCB.15 7 D2 H2 MC103 NLCB.15 7 02 H2 3 A8B2 ~ D3 H3 03 H3 

AWidthPEn' 5 F16 MixerModePEn' 5 F16 Mixer rna es CLCB 
PE' i09 PE' g09 

C MRCE' C MRCE' 

o 

13r211 6 PixelClk/2'Ba 13 f12'" 6 True 
DDCReset 4 

PixelClk'Sb 

AOt! CO'~~ ~2 VBlank 084 
NLCB.12 11 

HO 1~ 5 MC103 
NLCB.13 10 DO dVBlank 

A NLCB.14 9 01 Hl 2 VSvncEn 

DCB Width Counter NLCB.15 7 02 H2 3 Odd Field 6 k07b 3 EvenField 
D3 H3 

VCWPEn' 5 F16 Vertical MC195 
Stop channel when counter PE' g10 Control 
value is> L400B 

C MRCE' 
Word 

PixelClk/2' Sa 13 (1211 6 True 

XEROX Project DOC Channel A File Designer Rev Date Page 
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Fifo.OO 11 14 dBllem.O dFIB.16 11 14 dBllem.1 
dFIB.OO 

BSR.OO BSR.16 

0 
dFIB.01 10 dFIB.17 10 

BSR.01 BSR.17 

dFIB.02 9 dFIB.18 9 

BSR.02 BSR.18 

dFIB.03 dFIB.19 

BSR.03 BSR.19 

dFIB.04 11 14 dBllem.4 dFIB.20 11 14 dBllem.5 

BSR.04 BSR.20 

dFIB.05 10 dFIB.21 10 

BSR.05 BSR.21 

dFIB.06 9 dFIB.22 9 

BSR.06 BSR.22 

dFIB.07 7 dFIB.23 

BSR.07 BSR.23 

0 1B
.
08 

11 14 dBllem.2 dFIB.24 11 14 dBllem.3 

BSR.08 BSR.24 

dFIB.09 10 dFIB.25 10 

BSR.09 BSR.25 

dFIB.10 9 dFIB.26 9 

BSR.10 BSR.26 

dFIB.11 dFIB.27 

BSR.11 BSR.27 

dFIB.12 11 14 dBllem.6 dFIB.28 11 14 dBltem.7 

BSR.12 BSR.28 

dFIB.13 10 dFIB.29 10 

BSR.13 BSR.29 

dFIB.14 9 dFIB.30 9 

BSR.14 BSR.30 

dFIB.15 Fifo.31 7 

BSR.15 
dFIB.31 

BSR.31 

0 BFIB BSIB BSR BFIB BSIB BSR 

XEROX Project DOC File Designer Rev Date Page 
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o 
ltemSize.O 
ltemSize.1 
lIemSize.2 
ltemSize.3 

BSize8·4·2 
BSize8·4 
BSize8 

LoadBSR'!9 

BltemClk'Ab 

11 
CO' 4 

10 DO HO 4 

9 01 H1 

7. 02 H2 
03 H3 

5 F16 
PE' do8 

C MRCE' 
13 12 6 

JK shared with 
synchronizer 

B Item buffer logic 

(~) 

True 

BRes.O 
BRes.' 

BSize8 

BSize4 

BSize8·4 

BSize2 

11 
10 
9 
7 

dBltemClkEn' 5 

PixelClk' Aa 

BOIf 

BStartChannel' 

needed due 
to pipelining B 

CO. 4 
HO 4 
H1 
H2 
H3 

Item Clock Generator 
Resolution Full Half 

0 
True 1 1 
True 1 1 
Res.O 1 1 
Res. 1 1 0 

BResCounterCO' 
BActive' 

BEnableFirstRead' 
BEnableMSlnc' 

True 

XEROX Project DOC Channel B Items, 
Dorado PARe SR and ItemClk Control 

~- _ .. - _. ---

B Shift Register Control 

130n BOft' 1 
BltemClkEn'a 

BOft 

~15 
MC118 
boac 

itemS 
itemS 
ItemS 
ItemS 

Size 

ize.O 
ize.1 
ize.2 
ize.3 

LoadBSR'17 

Upper term makes ALL ItemClks into BSR loads 
to force Fifo reads and initialize counters 
before channel turns on. 
Expects exactly THREE reads to occur. 

dftemsare 
garbage until 
channel 
becomes active 

dBltem.O 

BOn 

dBltem.1 

BSize8·4·2 

dBltem.2 

BSize8·4 

dBltem.3 

dBltem.4 

BSize8 

dBltem.5 

dBltem.6 

dBltem.7 

dBltemClkEn' 

10 

11 

10 

'1 

6 

7 

4 

5 

8 

1 
1 
1 
0 

4 2 1 

1 1 0 
1 0 0 
0 0 0 
0 0 0 

Bltem.o 
101 

Bltem.1 GID 

Bltem.2 

Bltem.3 

Bltem.4 

Bltem.5 

Bltem.6 

Bltem.7 

Items are ignored 
until channel 
turns ON by 
master reset of 
HOLD registers 
onDDM 

4 BltemClkEn'a 

.. 1 ... 3:.-:B.."It"'e;:.,:.m"'C""lk"'E"'n ... ·bo.---< 141 

TODDM 

105 

108 

109 

112 

113 

116 

PixelClk' 

File Designer Rev Date Page 
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CO' 4 BEnableFirslRead' BWanlsSlartChannel' 

NLCB.04 11 I 61109c 13 
12 

14 BEnableMarainReads' 11 r----.. 7 NLCB.05 10 DO HO 15 BSlartChannel' 10 J' S Q 
NLCB.06 Dl Hl 2 BMaramWindow' 9~ I MC176 I 

15 BOn 
9 ~kl0b 

NLCB.07 7 D2 H2 3 PixelClk' h09b 
'-. D3 H3 PixelClk' 

BMarainPEn' F16 
MC105 BSlooChannel' 11 Q,14 80ff 

5 
PE' jl0 

'~~' tCl35 C MRCE' HWindowl3 

PixelClk'Bc 13/12' 6 BEnableMSlnc' 
(045) 

B Channel Initialization Logic share with 

,4 4~ AOn 

NLCB.08 11 CO 14 r2..o kl0~ NLCB.09 10 DO HO 15 
NLCB.l0 9 Dl Hl 2 
NLCB.l1 7 02 H2 3 

D3 H3 5 2 BEnableSlartChannel' 
BMaroinPEn' 5 F16 k05h "" 

PE' 110 MC195 

C MRCE' 

PixelClk'Bb 
13-(12.- 6 

CO' 4 
5 ~ 2 BEnableMarainReads' NLCB.12 11 

NLCB.13 10 DO HO 4 

NLCB.14 9 D1 Hl 5 ,-i-c U C1 03 
NLCB.15 7 D2 H2 Counter loaded from NLCB. Starts counting after HWindow. 

D3 H3 Overflow = > initial read. 17B = > second read. 37B = > third read 

BMarainPEn' 5 F16 and start the channel. Stop counting while channel is on. 
PE' hl0 Resumes counting when channel goes off, but will not overflow 

C MRCE' again before end of scanline. 

PixelClk'Ba 
13 j12 6 6 

I"- B 
BOn 7 ~3 

Left Margin Counter 
CounlBMaro' 

HWindow!4 6 U MC103 (ChOffANDNotHWlndow)' 

I 

CO' 4 BSlooChannel' 
CO'I14 NLCB.04 11 

DO HO 4 NLCB.12 NLCB.05 10 11 BSize8 

,) Hl ts DO HO 15 
NLCB.06 9 D1 NLCB.13 10 BSize4 

NLCB.07 D2 H2 NLCB.14 9 D1 Hl 2 BSize2 7 D2 H2~ D3 H3 NLCB.15 7 BSize1 

BWidthPEn' F16 D3 H3 
5 

PE' j08 BScanPEn' 5 F16 B Item size 
C MRCE' 

PE' g07 

13 j12 6 6 
C MRCE' 

PixelClk'Bd PixelClk/2'Bb 13 p2 i11 6 True 

,----

\.0 

CO,4 "~ NLCB.08 11 
00 HO 4 kOBi 14 NLCB.OB CO'~ NLCB.09 10 11 

HO 1~ 
NLCB.l0 Dl Hl 5 ~ ,Cl03 NLCB.09 10 DO AltoPolarilv wire OR with Channel A 9 01 
NLCB.ll 7 D2 H2 NLCB.l0 9 Hl 2 BRes.O 

03 H3 NLCB.ll 7 D2 H2 3 BRes.l 

BWidthPEn' F16 D3 H3 
5 

PE' lOB BScanPEn' F16 h07 B Resolution 5 
PE' 

C MRCE' 
13 (12-' 6 

C MRCE' 

PixelClk'Bc PixelClk/2'Ba 13/126 6~ 

CO' 4 "~ NLCB.12 11 
00 HO 4 P-< kO~ :,; NLCB.13 10 Hl 5 

NLCB.14 9 Dl 

NLCB.15 7 02 H2 Mpl03 
D3 H3 

BWidlhPEn' 5 F16 hOB 
PE' 

C MRCE' 

PixelClk'Bb 

13f121'6 

BOff 

B 
DCB Width Counter 

o Stop channel when 
counter> l. 400b 

XEROX Project 
, 

File Designer 
DOC Channel B Rev Date Page 
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() 

() 

RIOB.OO 6 NLCBAddr.O 
wire OR CLCB load enables 

RIOB.Ol 7 NLCBAddr.l 
wire OR 

RIOB.02 10 NLCBAddr.2 
wire OR 

RIOB.03 11 NLCBAddr.3 
wire OR 

MC161 6 VCWPEn' 
QO' 

5 AMamlnPEn' NLCBAddr.l 14 
S4 

Ql' 
<1 AWidlhPEn' 

Q2' 
NLCBAddr.2 9 S2 Q3' 3 AReaderPlrPEn' 

Q4' 13 AScanPEn' 

NLCBAddr.3 7 Sl Q5' 
12 MixerModePEn' 

~~ Q6' 
Q7' 

E' E' g04 

NLCBAddr 
HWindow' 

NLCBAddr.O 21 15T 
HWindow' 

MC197 

QO' CO' 4 kHWindow' 
1 \. 1-'1.::;4 __ N~L::.:C:::!B~A~d~d~r . .!;!.0_--,,5!.1 k07h ........ >-2=--. 
lq.. DO HO 15 NLCBAddr.l ....... 

MC161 ~ 

NLCBAddr.l 14 Ql' I-!!-~B~M~a!!;ra:!!ii~nP~E=.!n!.'_ 
~~~~~-~S4 Q2,~4~~B~W~i.!;!.dl~h~P;E~n' __ 

Q Dl Hl 2 NLCBAddr.2 C195 
~D2 H2~-~~~~~ 

NLCBAddr.2 9 Q3' 3 BReaderPtrPEn' 
~~~~~-~S2 Q4,~1~3~B~S~c~an~P~E~n~'~_ CursorXPEn' 

must occur before 
CursorLo/HiPEn' 

7. D3 H3 ~3~_~N~LC~B!1A~dd:!!r..:.3:!.. 

True 5 F16 k02 wire OR 
..:.:..::.:::.-------.;~PE' 

C MRCE' 

icpc;;ix""e~lc~":;.:{/..:;2,",'B;:.:c,,--___ ·1--,31121 6" 
HWindow' I 
NOTE: PC/2 only valid 
while HRam address 
counter is incrementing 

NLCBAddr.O 10 
NLCBAddr.l 9 
NLCBAddr.2 7 
NLCBAddr.3 6 

RIOB.04 5 
RIOB.05 4 
RIOB.06 11 
RIOB.07 12 

WriteNLCB'a 

NLCBAddr.O 10 
NLCBAddr.l 9 
NLCBAddr.2 7 
NLCBAddr.3 6 

RIOB.OB 5 
RIOB.09 4 
RIOB.l0 11 
RIOB.ll 12 

WriteNLCB'b 

NLCBAddr.O 10 
NLCBAddr.l 9 
NLCBAddr.2 7 
NLCBAddr.3 6 

RIOB.12 5 
RIOB.13 4 
RIOB.14 11 
RIOB.15!1 12 

WriteNLCB'c 

XEROX Project 

AO F145A 
A1 j02 
A2 
A3 

DO QO 
Dl Ql 
D2 Q2 
D3 Q3 
CE' WE' 
3" 131 

AO F145A 
Al h02 
A2 
A3 

DO QO 
Dl Ql 
D2 Q2 
D3 Q3 
CE' WE' 
3" 131 

AO Fl45A 
Al g03 
A2 
A3 

DO QO 
Dl Ql 
D2 Q2 
D3 Q3 
CE' WE' 
3" 131 

DDC 

2 
1 
15 
14 

2 
1 
15 
14 

2 
1 
15 
14 

counter runs during 
HWindow at PixelClk/2 
Otherwise, zero 

NLCBRA M 

NLCB.04 
NLCB.05 
NLCB.06 
NLCB.07 

NLCB.OB 
NLCB.09 
NLCB.l0 
NLCB.11 

NLCB.12 
NLCB.13 
NLCB.14 
NLCB.15 

PARe Dorado Next Line Control Block 
", .•• ,I ",,'-, 

NLCBAddr.3 12 CursorXPEn' 7 Sl Q5' I-!-=~~~c:.:...!~_ 
Q6' 1-'1,-!1~C~u;:.:rs~o~rL::.:oo:.!.P~E:.!.!n:...' _ 
Q7' J..:l~O~C~u~rs~o~rH...!!i:!;.P;E~n'_ 

E' E' g05 

L-_..;N.:;:L~C:.::B":,A:::;dd~r"""O:....' __ ~21 151 
HWlndow' I 

HWindow 

fromHRam ~ 

dHWindow' 7 S 
:':':':'!.!.!!=~--..!...IJ' Q 2 HWindowl2 

!..P.!!;ix~e!.::IC~lk~/..=;2;..!'B:!!;a~~9~CC gOBa 

kHWindow' 6, Q' 3 HWindow' 
~~~~---"~K41 ' MC1M 

DoradoHasHRam 

kHWindow' 10 

PixelCIk/2' 
gOOb 

True 11 Q' 14 DHTWantsProc' 
..!.!.!:::.-----!.!~K' R MCl35 

WakeDHT 
13 

DHT WakeUp Synchronizer 

5 
DHTWanlsProc' 15 7 J' S Q 2 WakeDHT 

File 

DispY13.sil 

.-

clkO'Aa 9 
C 

lOla 

NLCBCommand' 6 
K'R 

Q' ~ 
MCl35 

4 
DHTShutU 

For convenience, use NLCB command 
to kill wakeup. Assumes DHT wilf always 
do some NLCB command whenever it is 
awakened. Default would be to load an 
unused, don't care address in NLCB. 

requries minimum 4 instruction loop 

Designer Rev Date 

K. Pier Ci 7/19/79 

---

121 
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00 01 02 03 04 05 06 07 

Keep Write Load 
HRam' HRam' HRam X 

Addr 

(\OB.05 11 
RIOB.06 10 HRamAddr.01 
R10B.07 9 HRamAddr.02 
RIOB.DB 7 HRamAddr.03 

LdHRamAddr' 5 

ClkHRamAddr' 

ClearHRamAddr 

RIOB.09 11 
RIOB.10 10 
RIOB.11 9 
RIOB.12 7 

LdHRamAddr' 5 

ClkHRamAddr' 

ClearHRamAddr 

RIOB.13 11 
CO' 4 

14 
R10B.14 10 DO HO 15 
RI0B.15!5 9 01 H1 2 

7. 02 H2 3 
03 H3 

LdHRamAddr' 5 F16 
h13 

4 PC/2ClkEn' 

u 
True 

13 12 
ClkHRamAddr' 
ClearHRamAddr 
CountHRamAddr' 

RIOB.02' 
HRamCommand' 
OoradoHasHRam' 

OoradoHasHRam' 3 
HRamCommand' 
RIOB.01 

OoradoHasHRam 

VS neEn 

OddField 

HaltLine 

EvenFleld 

MC195 

2 LdHRamAddr' 

CountHRamAddr' 

share with 
SelectChannel 

share 
WakeDWT 

-J --,~~~ __ _ 
.....rL..::.~ 

VSyncEn 

HBlank 

o :=H ___________ OddFleld 

.....Il..--.J'L HSync 

___ ....... n .. ____ rL- HalfUne 

XEROX Project DOC 

RIOB.13 

RIOB.14 

RIOB.15!4 

HRamAddr.01 
HRamAddr.02 
HRamAddr.03 
HRamAddr.04 
HRamAddr.05 
HRamAddr.06 
HRamAddr.07 
HRamAddr.08 
HRamAddr.09 
HRamAddr.1011 

HRamWE' 

File 

08 09 10 11 12 13 

12 bits of HRem data 

T3-TS 

R10B.01 11 

HRamWE 10 

RIOB.OO 

elk1'Oe 

HRamCommand' 

NOT DDCReset !J 
10Resel 

14 WrileHRam' 

C103 

9 

10 

re reelk2'e 11 

share with VSync 

RamdHBlank 

PixelClk'Bd 

HRam PixelClk/2 

15 h14b 1 oreHSvne 11 110b 14 

F415A F16 

15 i14b 1 _preHBlank 10 110e 15 

F415A F16 

15 j14b 1 oreHaltLine 9 110d 2 

F415A F16 

2 
F415A 

3 AO 

4 
A1 

5 
A2 h14e 

6 A3 

7 A4 

9 
A5 

10 A6 

11 A7 

12 A8 
A9 

HRamAddr.01 2 
F415A 

HRamAddr.02 3 
AO 

HRamAddr.03 4 
A1 

HRamAddr.04 5 
A2 i14c 

HRamAddr.05 6 
A3 

HRamAddr.06 7 
A4 

HRamAddr.07 9 
A5 

HRamAddr.08 10 
A6 

HRamAddr.09 11 
A7 

HRamAddr.10!1 12 A8 
A9 

CE' WE' CE' WE' 
14. 131 

HRamWE' 
14* 131 

14 15 

OoradoHasHRam' 

OoradoHasHRam 

HRamWE' 

HRamWE 

20nsec 

T4-3 to T5-3 

ClearHRamAddr 

14 dHWindow' 

RamHSvnc 

RamdHBlank 

Half Line 081 

HRamAddr.01 2 
F415A 

HRamAddr.02 3 
AO 

HRamAddr.03 4 
A1 

HRamAddr.04 5 
A2 j14c 

HRamAddr.05 6 
A3 

HRamAddr.06 7 
A4 

HRamAddr.07 9 
A5 

HRamAddr.08 10 
A6 

HRamAddr.09 11 A7 

HRamAddr.1 O! 1 12 A8 
A9 

CE' WE' 

HRamWE' 
14* 131 

PC/2ClkEn' 5 F16 1101 
:...:::::~=.:..--.:~ PE' 

Designer Rev Date Page 
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THE DDC MAINTAINS, FOR EACH CHANNEL, TWO FLAGS: Flag management SET CLEARED 

0, NEXT Word Control Block Flag (NextWCBFlag) 
Current Word Control Block Flag (CurrentWCBFlag) 

..... ____________ ~--__ --------------~------------m.------: 
NextWCBFlag byDHTwhen 

it has filled 
the NextWCB 

by DWTwhen 
it has copied 
NextWCB into 
CurrentWCB 

u 

A Word Control Block is a pair of values called 
Address and MunchCount, for either the CURRENT 
or the NEXT scanline. 

WakeUp conditions: 

Cu rr~ntWCBFlag 

WakeDHT: whenever CLCB ~ NLCB i.e,: end of every HWindow 

by DWT when 
it has copied 
NextWCB into 
CurrentWCB 

by DWT after 
it has sent out 
all the data from 
the CurrentWCB 

WakeDWT: (CurrentWCBFlag AND BufferAvailable) OR (NextWCBFlag AND NOT(CurrentWCBFlag» 

1 = > Set CWCBFlag 
o = > Clear CWCBFlag 
from DWT ONL Y 5 

~R~IO~B~,-!-:15~!5~_7~D S 0 2 ACurrenlWCBFla 

AHasDWT' BHasDWT 6 C915a 

CurFla Clk1' 9 Q' 3 ACurrentWCBFla ' 
=..!..!!:=~---:<-jCCR MC231 

DDCReset 4 

RIOB.15!5 10 
BCurrentWCBFla 

BHasDWT' 11 
C Q' 14 BCurrentWCBFla ' 

R MC231 

DDCReset 13 

12 
RIOB.15' 10 

DSQ 15 ANextWCBFla 

f15b 

RIOB.14' 11 
C Q,14 ANextWCBFla ' 

This circuit ASC;UMES: 
1. a DWT com,iJand with 
RIOB. 11 set is to be ignored. 
2. Any DWT command with 
RIOB. 1110w is a CWCBFlag 
command, either set or clear. 

See clock page. 

See clock page. 

T3-T5 DHTFla Command' 
MC231 

RIOB.15' 
BHasDWT AHasDWT' 

T3-T5 DWTCommand' 9 

BHasDWT' 
RIOB.15' 

RIOB.13' 
DHTFla Command' 

This impfmentation is 
slightly bizarre, but 
it saves two chips III 

DDCReset 

RIOB.15' 7 

6 

DDCReset 

clk1'Cc 

BNextWCBFla 

C Q' 3 BNextWCBFla ' 

R MC231 

NOTE: 
This flag implementation assumes that DHT flag commands 
will NEVER set bit 15 and willALWAYS set either 13 or 14, 
the Next flag to set. Also, it assumes the ONLY kind of 
DWT command it should respond to is one in which bit 15 
is set and therefore NextWCBFlag is to be cleared. 

For DWT commands: For DHT commands: 

0 

RIOB Means R10B 

=20c IOFetch signal 
=2c don't touch Flags 

= 1c Set CWCBFlag and :4c 
Clear NWCBFlag 

=Oc Clear CWCBFlag 

DDC XEROX 
PARC 

Project 

Dorado Flag control 10 ic 

Means 

Set ANextWCBFlag 

Set BNextWCBFla!1. 

File Designer Rev Date 

Disp Y15.sil K. Pier Ci 7/19179 
Page 
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006 
Nexl.O! 

DWTTask.O 

C\007 
Nexl.11 

DWTTask.1 

010 
Next.2! 

DWTTask.2 

011 
Next.3! 

DWTTask.3 

070 
IOHoidl 

ProeClkO' 

4 

018 
Blockl 6 

U NextSa sDWT' 4 

DWTReali Blocked' 5 

MC176 
AReaderPtr.1 5 

DO QO 
AReaderPlr.2 6 

01 01 
AReaderPlr.3 7 
AReaderPlr.4 10 02 02 

03 03 

~( Munch 04 04 
Pointer 05 05 

Ck15 

FFuIlClk' 
91 

MC176 
BReaderptr.1 5 DO QO 
BReaderPlr.2 6 01 01 
BReaderPlr.3 7 
BReaderPtr.4 10 

02 02 

~~ 
03 03 

fAunch D4 Q4 
Pointer D5 05 c 

Cj15 

FFullClk' 
91 

XEROX Project 

PARe Dorado 

NextSa sDWT' 

KiIIDWTWakeu 
wire OR 

Kill Wakeup 
even if 
NextLies 

NextWasDWT' 4 
Re eatin Last 5 

LastlsDWT' 
RepeatingLast' 

DWTShutU 

Blocked' 
Held 
LastlsDWT' 

Worry about 
BOTH 
NextLies 
and 
Switch Up 
if Held 

11 
9 

10 

CurTasklsDWT' 

either initiation 
or resumption 

Wakeu Wail.O 11 DO 
CO' 4 

CurTasklsDWT' 

TRUTH II 

ProcClkO'c 

NexlWasDWT' 
don't count 
if Next lied 

4 LastisOWT' 

TRUTH II 

DWTReali Blocked 

DWTReali Blocked' 

Last' 
Wakell WBII.1 10 
Wakeu Wal1.2 9 D1 
~w7a~k~e~1I~W~ai~t.~3------~7~D2 
~~~~~--~~D3 

4 
HO 5 
H1 I------~a 
H2 

Last H3 

2 
3 
4 
13 

~i 

2 
3 
4 
13 

~i 

+<-_-is,,,,u,,,,b,,,,Ta,,,s,,,,k,,,,.O::..,1 --I 014 

SubTask.O divides 
RMRegion into two 
subregions with 
8 registers/subregion 

MC149 4 
AO 2 A1 i15 QO 

3 
9 A2 01 

AServicePlr.1 10 A3 
AServicePlr.2 6 A4 02 
AServlcePlr.3 5 A5 

AServicePlr.4 7 A6 Q3 
A7 

Munch CE' 
Pointer 13-

MC149 
4 

AO 2 A1 QO 
3 
9 A2 115 01 

BServicePlr.1 10 A3 

BServicePlr.2 6 A4 02 
BServicePlr.3 5 A5 

BServlcePtrA 7 A6 Q3 
A7 

Munch 
CE' 

Pointer p-3 

DOC 

DWT Task Wakeuo Looic 

-

CurTasklsDWT' 5 F16 
!::re:!!s!..e!..!t c!So:!!:u!2n.!;;:te~r~------~PE' e24 

IFF really C MR CE' 
running 6 

SubTask arbitration 

12 

Last 13 

AWantsDWT' 4 
2 

BWantsDWT 5 MC102 

AWantsDWT' 6 

BHasDWT' 7 
MC102 

clk1' M 119d 14 AFifoNotFull' 

14 MC176 I o = > more 
~ room in Fifo 

jl2 AFifoFull 

111 Midas Only 
all 
change 

ROM implements on 

(RP-SP)mod16 = 1 
elk 1 

BCurrenlWCBFla 
clk1' BNexlWCBFla ' M 11ge /13 BFifoNotFull' 

14 MC176 r 

DWTWanlsProc 10 

clkO'Ab 11 

KiIIDWTWakeu 
wire OR 

BGetsDWT 

DWTShulU 

7 

6 

9 

clk1' 

1 

WakeDWT (i@) 

AHasDWT' 
BHasOWT 

AHasDWT 

AGetsDWT 
BGelsDWT' 

AGetsDWT' 
C 0' 14 BGelsDWT 

R This FF could 
13 elk: clkO AND 

NOT Initiating 

DWTWanlsProc 

AWanlsDWT' 

~BFifOFUII Task Wakeup Requests 

~1 Midas Onfy 

File Designer Rev Date Page 
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o 

u 

0 

CursorHiPEn' 

CursorWindow' 

during HWindow 
Cursor Window must 
go inactive 
bofore loading 
CursorHillo with 
new data, so 
CursorX is loaded 
before CursorHilLo 

CursorLoPEn' 7 

CursorWindow' 

XEROX 
PARe 

Project 

Dorado 

NLCB.04 
NLCB.05 
NLCB.06 
NLCB.07 

CursorXPEn' 

PixeiClk'Bf 

NLCB.08 
NLCB.09 
NLCB.10 
NLCB.11 

CursorXPEn' 

PixelClk'Bf 

NLCB.12 
NLCB.13 
NLCB.14 
NLCB.15 

CursorXPEn' 

PixelClk'Be 

Slo CursorCouril 

DDC 
Cursor Hardware 

11 
10 
9 
7 

11 
10 
9 
7 

5 

11 
10 DO 

9 01 

7 02 

5 

CO' 4 
HO 4 
H1 5 
H2 
H3 

co' 4 
HO 4 
H1 5 
H2 
H3 

File 

DispY17.sil 

10 

CursorWindow 11 

-.n HWindow 

--. 

r1c;:4~C~u::..rs~o::..rO~a~l:2a __ -< 117 

MC104 

CursorWindow 

I 
CURSOR X I 
value 

CountCursor 

Cursor Data 

HWindow' 12 

CursorWindow' 13 

12 15 CursorWindow 

MC195 

Cursor X register 

Cursor Window whenever 
counter> l.400B 

Designer Rev Date 

K. Pier Ci 7/19179 

rL 

L 
I 
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MC176 MC176 

012 
10B.00! 5 00 00 2 RIOB.OO TIOA.O! 5 00 00 2 TIOAOI.OO 
10B.Ol! 6 3 RIOB.Ol TIOA.l! 6 3 TIOAOI .01 

013 IOB.02! 7 01 01 
4 R108.02 TIOA.2! 7 

01 01 
4 TIOAOI.02 

016 
IOB.03! 10 02 02 

13 RIOB.03 TIOA.3! 10 
02 02 

13 TIOAOI.03 
017 

IOB.04! 11 
03 03 

RIOB.04 TIOA.4! 11 
03 03 

14 TIOADI.04 
020 04 04 14 04 04 

0 021 
10B.0~;! 12 

05 05 15 RIOB.05 TIOA.5! 12 05 05 15 TIOADI.05 

C kOl C eOl 

RIOBclkl'a 9 clkl'Aa 9 

MC176 

024 
108.06! 5 

00 QQ 2 RIOB.06 00 
IOB.07! 6 3 RIOB.07 

025 IOB.08! 7 Dl 01 
4 RIOB.08 01 

053 IOB.09! 10 02 02 
13 RlOB.09 

02 
056 03 03 03 
057 

IOB.l0! 11 
04 04 14 RIOB.l0 

04 
10B.ll! 12 15 RIOB.l1 4 RIOB.ll' 

060 05 05 
C jOl 

RIOBclkl'b 9 
13 RIOB.13' 

MC176 
061 

IOB.12! 5 00 00 2 RIOB.12 

064 IOB.13! 6 01 01 3 RIOB.13 
IOB.14! 7 4 RIOB.14 14 RIOB.14' 065 IOB.15! 10 02 02 

13 RIOB.15!2% 
068 

1 
03 03 

4 04 04 
1 

05 05 5 

C i01 RIOB.15!3 12~15 RIOB.15' 

RIOBclkl'c 9 
MC195 

018RcvdOata 

TIOASa sOOC'!3 
052 O/SData' on parity 

3 muffler data on lOB. 15 
d1OB.15 

069 muffler data' on parity 

0 d108.17 

TIOAOI .05 13 
TIOAOI .06 12 10B.00 TIOAOI.07 11 O/SData on 10B.00 

OISRcvdOata' 
~ 10 

Device 370 Slow Input Interface 

I noreCommands Pulse T3-T5 
output command pulses 

5 f14b 2 MiniMixCommand' 372 
MC176 

MC161 f14c 3 OWTCommand' 373 
h24 

QQ' 
TIOAOI.05 14 

S4 
01' MC176 
02' 4 OHTFla Command' 374 TIOAOI.06 9 82 03' 
04' MC176 

TIOADI .07 7 81 05' f14e 13 HRamCommand' 375 06' 
07' MC176 

E' E' f14f 14 NLCBCommand' 376 2 15 
MC176 

TIOASa sOOC'!l 
12 f14g 15 StaticsCommand' 377 

TIOASa sOOC'!2 
MC176 

Device37X 

074 
IOOut'! 

RIOOut' 
f14h 

0 clkl'Cc 

XEROX Project DDC File Designer Rev Date Page 
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0 

o 

Cursor Data 
Altem.O 
Bllem.O 

Alto uses either 
or both channels 

VS nc' 

VBB1 

VBB1 

AlloVideo 

HS nc 

VBB1 

VBB1 

CS nc 

HSync or VSync 

Whatever 1 
16 
8 

Whatever 1 
16 
8 

Whatever 1 
16 
8 

Whatever 1 
16 
8 

share TIOA = DDC 
AltoData 13 

AlloPolari 

VB lank 

HBlank 

14 
ttlVS nc 

15 

10 
ttlVideo 

11 
1 = > Black 

6 

7 

ttlCS nc 

P1 SPARE Whatever 1 P1 SPARE 
16 P16 8 P16 

P8 b2 P8 b22 

P1 SPARE Whatever 1 P1 SPARE 
16 P16 8 P16 

P8 a20 P8 c1 

P1 SPARE Whatever 1 Pl SPARE 
16 P16 8 P16 

P8 a21 P8 c2 

Pl SPARE Whatever 1 P1SPARE 
16 P16 8 P16 

P8 b21 P8 d19 

need deskewing FF 

AlloVideo 

1 = > Black 

-@§) 
VSync is low true 

AltoTTLVideo (QID 
neg = Blk 

@D 

077 

Whatever 1 P1SPARE 
16 
8 P16 k21 

P8 

Whatever 1 P1 SPARE Whatever 1 P1SPARE 
16 16 
8 P16 j5 8 P16 112 P8 P8 

Whatever 1 P1SPARE 
16 
8 P16 j7 

P8 

Whatever 1 Pl SPARE Whatever 
16 
8 P16 k6 121 P8 

~H~W~in~d~o~W~I~1 ________________________ ~5'1119b ~~2 ________ ~H~W~S~y~n~C~e~d ________ ~_Q 
_ MC176 _ 

FFuIlClk' 

clkl'Dc 

XEROX Project DOC File Designer Rev Date 

PARe Dorado Alto Display Driv~s Disp Y19.sil K. Pier Ci 3/26/81 
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c) 
~R:.::10:.::B~.1'-!;;;2 __ -!!19~ 104b 

MB071 

~R:.::10:.::B~.1~3 __ -!!18~ 104c 

MB071 

~R:.::10:.::B~.1:.:!4 __ -!..!17-1 104d 

MB071 

~R:.::10:.::B~.1~5:...:.!1 __ .:.:16~ 104e 

MC158 MB071 
RIOB.OO 5 00 
CursorOata 6 BO QO 1-1'--------...,7;,..tAO 
RIOB.01 3 8 A1 MB071 

Altem.O 4 ~~ 01 2J~2 1~ A2 
RIOB.02 12 D2 15 11 A3 
Altem.1 13 B2 02 ~ 12 A4 
RIOB.03 10 03 14 13 A5 

Altem.2 1W311 B3 03 14 A6 104f 
t 102 A7 

AltoPolaritv 12 ,CO~C 15 '-'~:TB'--_-I BSO' 

kludge needed C105 11 BS1' 

for Alto MiniMixCommand' 1 BS2' 
emulation B83' WE' 

21 
WriteMiniMix' 1 MC158 

R10B.04 5 
~AI~te~m~.3~---~6HDO OO~ 
~RI~0~B~.0~5---~3HBO 
~BI~te:'::m~.0~---~4HD1 01~2~--~ 
RIOB.06 12 B1 
AOn 13 02 02 .. 1:.::5'------' 
~R~10~B~.0~7----7.10~B2 
~BO~n~~---1~1~03 031-1~4-------I 
~~----~B3 

SB 902 

MiniMixCommand' 
9/ 

NOTES: 
GNDFouris 

23 MiniMix.O 11 b03b 14 

22 

21 

20 

F16 

MiniMix.1 10 b03e 15 

F16 

MiniMix.2 9 b03d 2 

F16 

MiniMix.3 7 b03e 3 

F16 

Altem.4 11 b04b 14 

F16 

Altem.5 10 b04c 15 

F16 

Altem.6 9 b04d 2 

F16 

Altem.7 7 b04e 3 

F16 

dDACEn' 5 F16 b03t 4 
=~=-----"-I PE' CO' ". 

C MR CE' 
13 12 6 

PixelClk' Ab 

CBlank True 

dOACEn' 5 F16 b04f 4 
==~--~ PE' CO' ". 

C MR CE' 

. 'n~.~'" r.~ 13, 12 61 PixelClk' Ab I 
CBlank 13 

AOtt 12 

used as single point GND 
for DAC system 

Jumper wire 
GNOFour 1 

P1 P16 
16 Whatever 

VComo 2 15 GNDFour 
VRet· 3 

P2 .1mFP15 
14 GNDFour 

VOO 1 
2 

GNDFour 3 

dOAC.O 

dDAC.1 

dOAC.2 

dOAC.3 

dDAC.4 

dOAC.5 

dOAC.6 

dDAC.7 

BUG here: 
might have one 
black pixel at 

P1 

left edge. Depends 
on overscan. 
FIX:MR with 
(HWindow OR VBlank) 

P16 
P23 P15 

MSB dOAC.O 8 00 a02 
lOut· 4 P33K P14 13 GNDFour 

P4 120 P13 
Re VCC 4 P32 P14 

P4 1 P13 
dOAC.1 7 
dOAC.2 6 01 

dDAC.3 5 02 14 GNDFour 
dOAC.4 4 03 Out+ 

dOAC.5 3 04 

dDAC.6 2 05 
Out· 

15 lOut· 

dDAC.7 1 D6 
07 

LSB 

VComo 11 Comp 
VRef+ 12 
VRef· 10 Ref + 

Ref· MC318 
V· GRND 

FiflerVEE 91 
161 GNOFour 

Digitall Analog converter 

o 

XEROX 
PARC 

Project 

Dorado 
DOC 
Mini Mixer 

173 

172 

4 12 RerlVCC 
P5 180 P12 VRet+ 6 P63K P11 

11 RerlVCC 

Whatever i P7 P10 ~O Whatever 
P8 a01 P9 

PLAT1816 

Platform is DAC components 

1 jumper wire 16 
2 0.1 mFarad 15 
3 3 KOhm 14 
4 120 Ohm 13 
5 1800hm 12 
6 3 KOhm 11 
7 10 
8 09 

location a01 

Designer File 

DispY20.sil K. Pier 

GNDFour 5 
VEE 6 P5 P12 

7 
P6 P11 

GNOFour 8 
P7 P10 
P8 a03 P9 

PLAT1816 

Voltage filters 

1 0.1mFarad 16 
2 in 3 78L05 15 
3gnd 2 14 
40ut 1 13 
5 0.1mFarad 12 
6 12 mHnry 11 
7 20hm 10 
8 + 22mF 09 

location a03 
Reved: swapped positions 
of 12mH and 2mF 

Rev Date Page 

Ci 11/02179 20 



0 

PlxelClk 111111111111111111111111 
controller 
sends terminal 

HRamAddr.10 data takes data 
ClockA 

1 1 1 1 10 1 
ClockB 

2 3 

10 

VSync 
HSync 

2 

1 

ForceClkBLow 

3 

10 0 1 

CLAIM: HRamAddr. 10 is the waveform for ClockA. Delay it by one pixelclock, and invert, then you get the waveform 
for ClockB. ClockB is also jammed low by (HSync OR VSync) delayed by one PixelClk. To avoid hiccups in the 
phasing of ClockA with respect to ClockB, HSync should only be generated just after HRamAddr.10-11 = 3, 
that is, a hiccup would occur if HRamAddr.01-11 = 1 just before HSync occurred. 

CBlank must be phased so that it changes when HRamAddr. 10 goes from 1 to O. However, CBlank is delayed 

2 

1 

by two pixel clocks from RamdHBlank, so the HRam must be programmed to make RamdHBlank change on the 0 to 1 
transition of HRamAddr. 10. This is slightly confusing, so be careful. 

XEROX Project DOC File Designer 

PARe Dorado OIS Terminal Interface DispY21.sil K. Pier 
" 
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3 
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RIDB.15!1 
,~ 

U 
51alicsClk1 'a 

V5 nc 

MC176 
RIDB.08 5 DO 00 2 
RIDB.09 6 3 
RIDB.10 7 D1 01 

4 D2 02 
RIDB.11 10 D3 03 ~ dDMuxDala' 11 D4 04 
dDMuxDala 12 D5 05 15 

C i05 

51alicsClk1 'b 91 

MC176 

RIDB.14 10 DWT5huiU 

share 
CursorCount 

X5vncEn 11 
FakePixelClk 
UseFakePixelClk 

MC231 

j22e 14X5vncEn' 

MC195 

d1DB.15 
Muffler data Is latched dIDB.17 
EVERY statics command 

Stati s R ist r C eg e 

040 

u ~ DMD.01 5 DO QO DMD.OO 
DMD.02 6 DMD.01 ~ 2 MufAddr.05' 
DMD.03 7 D1 01 

4 DMD.02 
DMD.04 10 D2 02 

13 DMD.03 MC195 
D3 Q3 

DMD.05 11 
D4 04 14 DMD.04 MC158 MC158 

DMD.06 12 
D5 05 15 DMD.05 

.~ DO QO hJ 
RIDB.04 5 DO 1 MufAddr.08 DMD.08 6 C k22 BO BO QO 

91 
RIDB.01 D1 2 MufAddr.05 RIDB.05 3 D1 2 MufAddr.09 DMD.05 4 Q1 DMD.09 4 01 B1 B1 RIDB.02 12 

D2 15 MufAddr.06 RIDB.06 12 D2 15 MufAddr.10 
DMD.06 13 02 DMD.10 13 02 MC176 B2 B2 DMD.07 5 DO 00 2 DMD.06 RIDB.03 10 D3 14 MufAddr.07 RIDB.07 10 D3 14 MufAddr.11 DMD.08 6 3 DMD.07 DMD.07 11 DMD.11 11 D1 01 B3 03 B3 03 

DMD.09 7 4 DMD.08 
DMD.10 10 D2 02 

13 DMD.09 5B 106 5B 107 
DMD.11 11 D3 03 

14 DMD.10 91 91 DMuxData! 12 D4 04 
15 DMD.11 5lalicsCommand' Return Muff/ers to 

D5 Q5 Midas whenever 
wire OR C 122 Dorado not running. 

,,1:1 

Take mufflers on 
every Statics command. 

187 DMuxClk! 13 

1j 
123d 9 MidasEn' 0 

MC102 MufData.O 6 
DO MufDala.1 5 

MufDala.2 4 D1 lOB 

~~ 
MC166 MufDala.3 3 D2 

XO r-L- MufDala.4 11 D3 Z 15 dDMuxData 12 j22f 15 dDMuxOata' 
X>Y 04 YO MufOata.5 12 to Statics to Statics DMD.01 X1 MufOata.6 13 05 register MC195 register DDCDMD.01 11 Y1 113 MufDala.7 14 D6 

DMD,02 13 07 X2 ..L-. DDCDMD.02 14 Y2 X<Y MufAddr.06 10 MU164 

~ 1.:\2 DMuxOalal DMD.03 6 54 X3 MufAddr.07 9 DDCDMO.03 7 52 186 Y3 MufAddr.08 7 DMD.04 5 51 ~DMC102 wire OR X4 E' DDCDMD.04 4 Y4 2-E' 
15-

o 

XEROX Project DOC Statics Register File Designer Rev Date Page 

PARC Dorado and Muffler Control DispY22.sil K. Pier Ci 7119/79 22 

- . .. 



AClirrentWCBFlllO 6 
DO APTRS AReaderPtr.1 5 

ARellderPtr.2 4 01 

AReaderPtr.3 3 02 

AReaderPtr.4 · 11 03 Z 15 MufData.O 
04 Af1eaderPtr.5 12 3000 

·'\ReaderPtr.6 · 13 05 

l1eaderPtr.7 14 06 
07 

( 
.~ 

Altem.O 6 
DO ITEMS Altem.1 5 

Allem.2 4 01 

Altem.3 3 02 

Altem.4 11 03 Z 
15 MufDataA 

D4 Altem.5 12 3040 
Altem.6 13 D5 

Altem.7 14 D6 
D7 

AOn 6 
DO 

RESON 
BOn 5 
ARes.O 4 D1 

ARes.1 3 D2 

BRes.O 11 D3 Z 
15 MufData.O 

D4 BRes.1 12 3100 

~t 
D5 
D6 
D7 

MufAddr.09 10 
MU164 

MlifAddr.10 · 9 S4 h12 
MlifAddr.11 7 S2 

S1 E' 

MufAddr.09 10 
MUl64 

MufAddr.10 9 S4 806 
MufAddr.11 7 S2 

Sl E' 

MufAddr.09 10 MU164 

MufAddr.10 9 S4 a08 
MufAddr.11 7 S2 

S1 E' 

MufAddr.05 21 MufAddr.05 21 MufAddr.05' 21 

ANextWCBFla(J 6 
DO AWriterPtr.1 5 APTRS 

AWriterPtr.2 4 01 

AWriterPtr.3 3 02 

AWriterPtrA 11 03 Z 
15 MufData.1 

04 AWriterPtr.5 12 3010 
AWriterPtr.6 13 05 

AWnterPtr.7 14 06 
07 

Bltem.O 6 
DO ITEMS Bltem.1 5 

Bltem.2 4 01 

Bltem.3 3 02 

BltemA 11 D3 Z 15 MufData.5 
D4 Bltem.5 12 $050 

Bltem.6 13 D5 

Bltem.7 '14 D6 
D7 

3110-3177 unused 

MufAddr.09 10 
MU164 

MufAddr.10 9 S4 j12 
MufAddr.11 7 S2 

S1 E' 

MufAddr.09 10 
MU164 

MufAddr.10 9 S4 f06 
MufAddr.11 7 S2 

Sl E' 

MufAddr.05 21 MufAddr.05 21 

BCurrentWCBFlao 6 
DO BPTRS BReaderPtr.1 5 

BReaderPtr.2 4 01 

BReaderPtr.3 3 02 

BReaderPtr.4 11 03 Z 
15 MufData.2 

BReaderPtr.5 ·12 04 3020 
BReaderPtr.6 13 05 

BReaderPtr.7 14 06 
07 

AServicePtr.1 6 
DO SPSiz~ AServicePtr.2 5 

AServicePtr.3 4 D1 

AServicePtrA 3 D2 

BServicePtr.1 11 D3 Z 
15 MufData.6 

D4 3060 : BServicePtr.2 12 
BServicePtr.3 13 D5 

BServicePtrA 14 D6 
D7 

MufAddr.09 10 
MU164 

MufAddr.10 9 S4 i12 
MufAddr.11 7 S2 

S1 E' 

MufAddr.09 10 MU164 

MufAddr.10 9 S4 b20 
MufAddr.11 7 S2 

S1 E' 
'\ 21 lufAddr.05 
/ 

( MufAddr.05 21 

BNextWCBFla(J 6 
DO BPTRS BWriterPtr.1 . 5 

BWriterPtr.2 . 4 01 

BWriterPtr.3 . 3 02 

BWriterPtrA . 11 03 Z 15 MufData.3 

BWriterPtr.5 . 12 04 3030 
BWriterPtr.6 . 13 05 

BWriterPtr.7 . 14 06 
07 

AFifoFull _ ... 6 
BFifoFull 5 DO SpSize 
ASize8 4 D1 

ASize8·4 3 D2 

ASlze8·4·2 11 D3 Z 15 MufData.7 
D4 BSize8 12 

BSize8·4 13 D5 3070 
BSize8·4·2 14 D6 

D7 

MufAddr.09 10 MU164 

MufAddr.10 9 S4 k12 
MufAddr.11 7 S2 

81 E' 

MufAddr.09 10 MU164 

MufAddr.10 9 S4 a19 
MufAddr.11 7 82 

S1 E' 

MufAddr.05 21 MufAddr.05 21 

True 11 SIP b Ig41b 
True 11 SIP b Ik51b 

True 1-1 SIP b 1942b 
True 11 SIP b Ik52b 

WakeupWail.O 1 21 SIP c Ig41c 
00CDMO.01 1 2/ SIP c Ik51C 

DDCTIOA.OO 1 21 SIP c Ig42c 
OWTTask.O 1 21 SIP c Ik52c 

WakeupWait.1 Q 31 SIP d Ig41d 
00CDMO.02 :l 31 SIP d Ik51d 

DDCTIOA.01 :1 31 SIP d 1942d 
DWTTask.l Q 31 SIP d Ik52d 

WakeupWail.2 0 41 SIP e Ig41e 
DOCOMD.03 Q 41 SIP e Ik51e 

DDCTIOA.02 :l ~I SIP e Ig42e 
OWTTask.2 :l 41 SIP e Ik52e 

WakeupWail.3 Q 51 SIP Ig41f 
ODCOMD.04 Q 51 SIP Ik51f 

DDCTIOA.03 :l 51 SIP 1942f 
OWTTask.3 :l 51 SIP Ik52f 

wait 8 cycles 3000-3177 DOCTIOA.04 :l 61 SIP 9 Ig42g Task 13B 
break legs 3, 4, 5 break legs 4, 5 Device37X break leg 3 

break no legs 

o 
All SIPs are standard 100 ohm terminators with legs broken as shown 
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0 

() 

o 

clk2 
clkO 

ReadlnSH 

clk2 
clkO 

ReadlnSH 

AltemClkEn'a 
rePixelClk' Ab 

BllemClkEn'a 
rePixelClk' Ab 

rePixelClk' Aa 

reclkO'A 

reclk1'A 

MiniMixCommand' 
reclk1'A 

reclk2'A 

AWantsFifo' 
ACanReadFifo'!3 
preclkO'C 

BWantsFifo' 
BCanReadFifo'!4 
preclkO'C 

reclkO'C 
I noreProca 

reclk1'C 

XEROX Project DOC 

3 
2 

4 

13 
12 
14 

3 
2 

1. 

7 r----.. 3 
5 d18a t: 42 
6 

11 k 13 
9 d18b t:. 12 

10 .1':"14 
~ SE21 0 

PARe Dorado Clock Drivers 

- - . .. .. 

AltemClk'Aa 
AllemClk'Ab 
AllemClk'Ac 

BltemClk'Aa 
BllemClk'Ab 
BllemClk'Ac 

PixelClk' Aa 
PixelClk' Ab 
PixelClk' Ac 

clkO'Aa 
clkO'Ab 

clk1'Aa 
clk1 'Ab 

WriteMiniMix' 

clk2'Aa 
clk2'Ab 

LoadAFIB'a 
LoadAFIB'b 
LoadAFIB'c 

LoadBFIB'a 
LoadBFIB'b 
LoadBFIB'c 

ProcClkO'a 
ProcClkO'b 
ProcClkO'c 

clk1'Ca 
clk1'Cb 
clk1'Cc 

CAUTION: 
flakey 
synchronizer 

File 

DispY24.siI 

rePixelClk'Bb 3 PixelClk'Ba 
2 PlxelClk'Bb 

4 PixelClk'Bc 

rePixelClk'Bb 13 PixelClk'Bd 
12 PixelClk'Be 
14 PixelClk'l3f 

StalicsCommand' 3 StalicsClk1'a 
reclk1'Bb 2 StaticsClk1 'b 

1. 
TIOASa sDDC'14 RIOBclk1'a 
RIOOut' RIOBclk1'b 
reclk1'Bb RIOBclk1'c 

NLCBCommand' 3 WriteNLCB'a 
reclk1'Ba 2 WriteNLCB'b 

HWindow!4 4 WriteNLCB'c 

PC/2ClkEn' 13 PixelClk/2' Ba 
rePixelClk'Ba 12 PixelClk/2'Bb 

14 PixelClk/2'Bc 

SE210 

WritelnProoress' 7 ~3 WriteFifo'a 
FoutTasklsDWT' 5 ·19 t:. 2 IncrementWPtr'a 
nreclk1 'Da 6 I a.l':"4 WriteFifo'b 

WritelnProoress' 11 K.13 WriteFifo'c 
FoutTasklsDWT' 9 ·19b h:12 IncrementWPtr'b 
Dreclk1'Da 10 I ;:;:14 WriteFifo'd 

~ SE210 

reclkl'Db clkl'Da 
clk1'Db 
clkl'Dc 

reclk1'Db 
DWTCommand' 
RIOB.11 

ignore IOFetch 

re IkO'D 3 clkO'Da 
2 clkO'Db 

4 clkO'Dc 

reclk2'Db clk2'Da 
clk2'Db 
clk2'Dc 

reclkO'D 4 
HWmdowl1 5 

erePixelClk'Db ReaderPtrClk'% 
HWindow' 

for both A and B 

reSH'b FH'13 

5 SH'12 

DoradoHasHRam' 
reclk~lr5a 

15 ClkHRamAddr'% 
DoradoHasHRam slightly slow elk 

rePlxelClk'Da use clk2' for 
share with increment after 
LdHRamAddr- P.14 write 

Designer Rev Date Page 

K. Pier Ci 11/29179 24 
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o 

u 

o 

aD5 
RFout j..:8 ............. -"!.-I 

K1115A 

XEROX 
PARe 

Project 

x 
9" 

Dorado 
d;'. 

005 MemSH'1 7 

D49~M~e~m~C~I~kE~n~a~b~le~'a~!~ ____ r-____ ~6~ 

9 

7 
5 

008 CLKEnable'b! noreProca% 
noreProcb% 

re reFH' 

re reclk2'c 

re reclk2'a reclkD'A% 
reSH'a reclkD'C% 

reclkD'DO/O 

reclk2'C% 
reclk2'Da% 
reclk2'Db% 

re reclk2'b reclk1 'AO/O 
reFH' reclk1'Ba% 

reclk1 'Bb% 

reclk1 'c% 
reclk1 'Da% 

re rePixeIClk'% rePixelClk' Aa% 
rePixelClk' Ab% 
rePixelClk'Ba% 

rePixelClk'BbO/O 
rePixelClk'Da% 
rePixelClk'DbO/O 

SE210 

board G® PixelClkVCO RawPixelClk 
fromDDM ] RawPixelClk 

onDDe <llll) __ ~c~ry~s~ta~I __ __ 

board 

DOC 
Pre Clock loaic 

" 

-- --- .-

.:%-,' 

backpanel 
jumper wire 

File 

Disp Y25.sil 

Designer 

UseFakePixelClk 6 
from Statics 

FakePixelClk 
from Statics 

Rev 

K. Pier Ci 

note sex inversion 

Date Page 

7/19/79 25 
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I CONNECTOR CONNECTOR I TlOA Twl CONNECTOR 

f 109 93 9 
I IOBLo I CONNECTOR I IOBHi CLK <e::::;; 

A B)Ca 181 b 168 C 153 d 137 e 124 

1 DAC 
~1 Plat 

(J2 1~~~8 
3 DAC 
~2 Plat 

4 . PCLK 
124 BC 

5 PCLK 
~3 Xtal 

6 AdlCEN 
121 

7 ARESC 
44 F16 P 

MU 
8 ABOFFO/S 

RES 

9 ASYNC 
~5 231 2 

10 ASR I 
FOO 

11 ASR I 
46 FOO 

12 ASR I 
FOO 

CJ3 ASIB 
47 176 

14 ASIB 
176 

~K 0 OO~ 
B)Ct TIOADEf TI A RdFifo 

102 176 1 176 1 35 

H i OIS TIOA = 0 MMMux 
1 176 113 158 

MMix fCEn DWTTw TIOA = 0 ALTO 
F16 PC 176 PC 231 0 113 105 

MMix OIS OIS OIS MMix 
F16 PC 105 101 176 

LSR OIS OIS OIS MMix 
104 FOO F16 174 

BdlCEn PC 0,1 MU MU - -121 MMix AITEM BITEM 

BRESC ~ A~MCLK AITEM BITEM 
F16 P 210 B 104 104 

LSR ASRC BSRC AITEM 
118 F16 I F16 I 104 

ASYNC ASYNC BSYNC ASYNC 
231 2 105 231 2 135 I 

BITEM 
104 

BSYNC 
135 I 

BSR I ASR BSR I ASR I BSYNC 
FOO FOO FOO FOO 105 

BSR I 
FOO 

BSR I 
FOO 

BSIB 
176 

BSIB 
176 

ASR I 
FOO 

ASR I 
FOO 

AFIB 
FOO 

AFIB 
FOO 

BSR I 
FOO 

BSR I 
FOO 

BFIB 
FOO 

AFIB 
FOO 

BSR I 
FOO 

ASR I 
FOO 

BFIB 
FOO 

BFIB 
FOO 

BSR I 
FOO 

peO' pe2' 

8E210 

, ,";2FHSH 
~~E212 

COMM' 
176 1 

ALTO 
74128 

MMMux 
158 

NLCB 
145 W 

ClcbEn 
161 

ClcbEn 
161 

ASllE 
F16 P2 

80 h 64 i 48 j 

ALTO RIOB RIOB 
125 176 rc1 176 rc1 

NLCB DIOB NLCB 
145 W 100 145 W 

CURSR CURSR CURSR 
141 P 141 P 141 P 

VSyC CURX CURX 
104 F16 P F16 P 

STAT STAT n 
231 sc1 176 sc1 I 
ARES se1 NLCB 1 - -F16 P2 re1 PC/2 

33 k 20 I S 

RIOB 
176 rc1 SE231 

NlcbAd 
F16 P2 SE210 

NlcbAd CURSR 
197 141 P 

CURX CURX 
F16 P 103 

195 CURSR 
RIOB' 104 

Ia-EliDI-IIIIj MIDAS 
I 158 

1 

2 

3 

4 

5 

6 

BSllE BRES PC - t--~~I-m( PULSE MIDAS 7 
F16 P2 F16 P2 PC I 195 158 

HWNDO BWDTH 
135 P2 F16 P 

BWDTH BWDTH BWDTH 
F16 P F16 P 103 

MIDAS 
164 

8 

MODE ABOFF AWDTH AWDTH AWDTH 176 9 
F16 P2 135 P F16 P F16 P F16 P PC P 

VCW 
F16 P2 

WANT 
117 

pe1' pe1' 

SE210 

ppe' ppe' 
SE210 

flags 
117 

BLMarg BLMarg BLMarg BLMarg HRmOut 10 
F16 P F16 P F16 P 105 F16 P 

ALMarg 
F16 P 

ALMarg 
F16 P 

ALMarg 
F16 P 

ALMarg 
105 

AWDTH 11 
103 

MU 
ARP AF 

MU 
BRP BF 

MU 
AWPAF 

MU 1-+-1 12 
BWPBF 

HRAddr HRAddr HRAddr HRAddr MIDAS 13 
F16 H F16 H F16 H 103 166 

HRam HRam HRam HRamC HRamC 14 
415 HW 415 HW 415 HW 118 118 

15 ASIB 
48 176 

BSIB 
176 

AFIB 
FOO 

SFIB 
FOO 

IP NFlags CFlags DHasHR AFULL BFULL AFULL BFULL 15 

16 ASIS 
176 

17 ASIS 
49 176 

18 ASIB 
176 

19 MU 
5E BA-SlE 

8SIB 
176 

BSIB 
176 

BSIS 
176 

ABSize 
103 

MU 
SP 

AFIB 
FOO 

AFIB 
FOO 

BFIS 
FOO 

SFIS 
FOO 

ABS/B 2 ABFIB 0 - -ABSIB 2 

PROCO' l' R -
AFIS 
FOO 

o 
SFIS 
FOO 

21 ..... _.-.--1 AFIB 
FOO 

SFIS 
FOO 51 

22 CTDWT F-m.-a0IS 
117 C 231 

IP 

IP 

IP 

IP 

IP 

IP 

IP 

IP 

231 1 231 cf 231 1,p2 149 176 1 176 1 149 

IP ARP rpc BRP rpc AWPwp( BWPwp 16 
F16 F16 F16 F16 

IP FIFO FIFO ARP rpc BRP rpc AWPwp( SWPwp 17 
F16 F16 F16 F16 

IP ~ 1, ef/g 1 FAM PTRS 
rpeO 117 174 103 

18 

FIFO 19 IP FIFO 
fi~ 2~ FAM Sync 
wpe 1 174 176 

IP FA 2 FAM F~ FAM IncSP 
231 174 SI- 174 103 C 

20 

IP FIFO 
FA 2 FA 2 A I 

Rm ~ ~ N a 21 

IP FA 2 d MIDAS MIDAS 
231 195 176 176 

22 

23. C clkO 0 
, 176 FG 

GETS BLKDB ASP 1 BSP 1 FIFO FIFO FOUT 1 FOUT 1 FOUT 1 MIDAS 
5~:102 231 1 135 1 F16 F16 1ro 1ro 1ro 1~ oc 23 

C)4 NEXT 
113 

SUBT 
106 A 

C a 11 b 26 

[E:J NEXT SubT BLK 

XEROX Project 

105 195 

cS9 d 55 

FIN 

Reference 

PARe Dorado DOC Board Layout 

WSpace HELD 10InOut TIOA = 0 FOUTO FOUTO FOUTO FTsk 24 
F16 0 231 0 1660 161 176 176 176 f 113 

o e 70 Hold f 86 99 9 114 h 129 i 43 j 
lOin/out CONNECTOR lOR FNXT FOUT 

159 k 174 I 
FTsk DMux I::E:J 

File 

DispY26.sil 

Designer 

K. Pier 
Rev Date Page 

Ci 3/26/81 26 



DDC Slow 10 System 

DEVICE TIOA liD TASK 

UTATICS 377 0 DHT, EMU 

NLCB 376 0 DHT, EMU 

HRAM 375 0 DHT,EMU 

DHTFLAG 374 0 DHT 

DWT 373 0 DWT 

MiniMixer 372 0 DHT, EMU 

STATUS 370 DHT, EMU 

PIXELCLK 367 0 DHT,EMU 

MIXER 366 0 DHT, EMU 

00 01 02 03 04 05 06 07 
) Muff Muff Muff Muff Muff Muff Muff 

X Addr Addr Addr Addr Addr Addr Addr 
.05 .OS .07 .OB .09 .10 .11 

NLCB NLCB' NLCB NLCB 
Addr Addr Addr Addr 

.00 .01 .02 .03 

Keep Write Load Addr.O Addr.1 
HRam' HRam' Hram 

Addr 

, 

, 

Address.0-7 

Write Load 
Mixer' Mixer x 

Addr 

Project 
I 

Reference XEROX 
PARe Dorado DDC Slow 10 System Formats 

FORMAT and COMMENTS 

See Below 

NLCBAddr.0·3, ,Data.4-15 

Keep, Write,LoadAddr,0,Data.4-15 

...• ,ANextWCBFlagSet,BNextWCBFlagSet,Q 

bits 13,14,15 

IOFetch signal, .... ,SeIlClr CWCBFlagANDClrNWCBFlag 

bit 11, ..... , bit 15 

address, ,data 
always writes MiniMixer RAM 

Selected muffler input returned in 

bit 15 

Pixel clock rate 

located on mixer board 

Keep, Wrlte,LoadAddr,0,Data.4-15 

located on mixer board 

08 09 10 11 12 

XSync Fake Use Unused Unused 

Enable Pixel Fake 
Clock Pixel 

Clock 

NLCBData 

12 bits 

Addr.2 Addr.3 Addr.4 Addr.5 Addr.S 

IOFetch Must 
Signal Be 

0 

Data.0-7 

ClkRate.O-7 

Mixer Data 
12 bits 

File 

DispY27.sil 

Designer 

K. Pier 

13 

Unused 

Addr.7 

HSync 

Set 
BNext 
WCB 
Flag 

Must 
Be 
0 

Rev 

Ci 

14 

DWT 
Shut 
Up 

Addr.B 

HBlank 

Set 
ANext 
WCB 
Flag 

Must 
Be 
0 

Date 

15 

DHT 
Shut 
Up-
Reset 
DOC 

Addr.9 

Half 
Line 

Must 
Be 
0 

Sell 
Clr 
Cur 
WCB 
Flag 

Hi/lo 
select 

7119179 

Statics 

NLCB 

HRAM 

DHTFLAG 

DWT 
I 

PIXELCLK 

Pag~ 

27 



Ne;xt Line Control Block Format 

U 
Address Na"1e Format 

0 VCW o ... q, V~lan~, VSync, EvenField 
I 

vertical control word 

1 AMargin LM~rg [qO .. 11] 

2 AWidth Width[OO .. 11 ] 

3 AFifoAddr FifoAddr[O .. 7~ * must be even 

4 AScfln 0 ... 0,Polarity,Resolution[0 .. 1 ],Size8,Size4,Size2,Size1 

fi ModeControl 0 .. 0,24Bit,AByPass,BByPass,A8B2 

6 reserved 

7 reserved 

10 unu~ed 

11 BM~rgin LM~rg[qO .. 11 ] 

C) 12 BWidth Width[OO .. 111 

13 BFifoAddr FifoAddr[0 .. 7J *must be even 

14 BScan 0 ... 0,Polarit~,~esolution[0 .. 1 ],Size8,Sizer1l~Size2,Size1 
I 

15 Cur~orX Cur?orXColJ~t[O .. 11 ] 

16 Cur~orLo Cur?orLoByt~[ 4 .. 11] 

17 Cur~orHi CurporlliByte,[4 .. 11 ] 

o 

XEROX Project Reference 
, 

File 
, , " Designer Rev date Page 

I 

PARe Dorado DDC Next LeB Format Disp Y28.si, K. Pier Ci 7/19179 28 
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DDC SIZE DDM 

Altern 8 
@) Altern 85·88·89·92·93·96·97·100 

/~---'\ 

8 
~.) Bltern @) Bltern 101·104·105·108·109·112·113·116 

I 

CursorData 1 
<ITD Cursorqata 

AlternClkEn 1 (lID AlternCI~En 

BlternClkEn 1 
<ED BlternCI~En 

AOff 1 
@ID AOff 

BOff 1 
(QID BOff 

HSync 1 
(041 ) HSync 

HBlank 1 
@Q) HBlank 

Half Line 1 
@D HalfLinE~ 

VSync 1 
(QID VSync 

VBlank 1 
@'D VBlank 

PixelClk 1 
@D PixelClk 

Crystal 1 
GID Crystal 

Oscillator 1 
<]ill) Oscillator 

Modes 4 
@) Modes 28·29·32·33 

XHSync 1 
@§) XHSync 

XVSync 1 
<DID XVSync 

XSyncEn 1 
@Q) XSyncEr 

OISData.O 1 
<l¥) r\ OISData.O' 1 
<lID ,../ 

OISData.1 1 

1 
<lID 

OISData.1' <lID 
OISData.2 1 

(1~~ 
OISData.2' 1 

(153) 

OISData.3 1 
<I@ 

OISData.3' 1 
<lID 7 wire interface cable 

OISClkA 1 
(ill) 

OISClkA' 1 
(160 

OISClkB 1 
(164) 

OISClkB' 1 
@[) 

OISDataOut 1 
(169) 

OISDataOut' 1 
® 

AltoVideo 1 
@) 

AltoHSync 1 
@D ] Alto monitor cable 

AltoVSync 1 
(QID 

AltoCSync 1 
@fi) 

] DAC 1 
(1ZD Grey level driver cables 

DACGND 1 
(173) 2 COIiX 

0 spare 1 
GID 

Keyboard Data 1 
<lID from Baseboard 

XEROX Project Reference File De~igner Rev Date Page 

PARe Dorado DOC to DDM Interface DispY29.sil K. Pier Ci 8/13/79 29 
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() 

1---'\ 

I,,) 

1I!$hIV2ft#I$@ 

BNC 
connector 

BNC 
connector 

Seven Wire Interface Cable 

DA15P Dorado 
connector 

OISData.O CD 
1 

OISData.O' IT] 
1 

OISData.1 CD 
1 

OISData.1' ITJ 
1 

OISData.2 IT] 
1 

OISData.2' [I] 
1 

OISData.3 IT] 
1 

OISData.3' LIJ 
1 

backpanel 

GID 
<I1§) 

<lID 
<lID 
@D 

<lID 
@.§) 

<lID 
OISClkA C[J 
OISClkA' IJ:'[] 

1 

OISClkB IJIJ 
1 

OISClkB' IJL] 
1 

(ill) 

<I® 
@D 

<I® 
OISDataOut OD 

1 

OISDataOut' m:J 
1 

L.,:@---.i----------------...... -\169 

-<lID 
* 

DispY 

@D Keyboard Data * '~J ----~~----------------Qll) 

OISData.O 

OISData.O' 

OISData.1 

OISData.1' 

OISData.2 

OISData.2' 

OISData.3 

OISData.3' 

OISClkA 

OISClkA' 

OISClkB 

OISClkB' 

OISData 

OISData' 

BASEBOARD 

DispY 

* indicat~s 
backpane'l wir,ing 

I 

'*#4flitAS¥Ni HS*¥!AA CIUSfiWA4k ¥H~ ... ¥·PPfj!I'55IIII!i!IE¥**&4a 
I 'i I 

Grey level cabling 

coax center 

coax shield 
------------------<J:ID DAC output DispY -------------------@D DAC ground 

Insulated from chassis ~round 

coax center 

coax shield 
-------~----------<oll) CompSync 

--------------------~~ ground 

Note: CompSync currently appears in the Alto cable. The 
Alto display doesn't make use of CompSync. We could simply 
replace the CompSync pair in the Alto cable with the coax. 

I 

We then have the capability to attach a local Alto type display 
and a remote display. 

*""6 tiM M * ¥ fa 

DispY 

aeBf; 
I I 

• 

i 

o Six BNC connectors mounted on the "square" side. Cabling not yet defined. 

Project Reference 
, 

File DeSigner ' Rev Date 
, , 

Page XEROX 
PARe Dorado Cabling summary DispY30.sil K. Pier Ci 8/13/79 30 

~!{~r~·u, . ~, ,:;'-,~ -
-- .. --- I 

, I I - -- --- - --- - -"-- -



1. Plug an MCl 0318 DI A converter into location a02 . 
2. Plat1816 in locations aOl and b02 are discrete components, shown below. U 3. SIPs are 100 ohm terminator package with legs broken: 

o 

o 

location break Ie s See page 23. 
g41 3,4,S 
g42 none 
kS1 4,S 
kS2 3 

4. SIPs at locations d42 and e42 are 220 ohm value instead of 100 ohm. 

S. Crystal oscillator Kl11SA, location aOS, value 20 MHz. 

XEROX 
PARC 

Project 

Dorado 
Reference 

Configuration Information 

jumper wire 
GNDFour 1 P1 P16 16 Whatever 
Como 2 15 GNDFour 
VRef· 3 

P2.1mFP15 14 GNDFour 
lOut· 4 P33K P14 13 GNDFour 

1-.4 
P4 120 P13 12 ReoVCC 

VRef+ P5 180 P12 11 ReQVCC 6 P63K P11 

Whatever ~ P7 P10 fiO 
Whatever P8 P9 9 

PLAT1816 801 

Platform is DAC components 

1 jumper wire 16 
2 O.lmFarad lS 
3 3 KOhm 14 
4 1200hm 13 
S 1800hm 12 
6 3 KOhm 11 
7 10 
8 09 

location a01 

See Page 20. 

File Designer 

Disp Y31 .sil K. Pier 

~VD;::.:;D:.....-_~l*i P1 P i6 16 GND 

GNDFour Y P23 PI5 ji~ 78L05' I 
~Re~g\Vc:O'lCO:-~4~ P3 2 P14 3 
~GNffiD;';::F~ou"':-r-~5;H P11 P13 12 ReoVCC 
i"ii#;::.:..:::.:"'-----'~ P5 P12 ~--::!;. ~i:E"\ 
~VE:::;;E,---_,.-'6::-1 P6 P 11 11 FllterVEE I 

4 P7 P10 -¥LI 
.::::iGN~D;::..F~ou;::..r_~8~ PI3 a03 P9..LJ 

Voltage filters 

1 0.lmFarad'16 
2 in 3 78L05 lS 
3gnd 2 I 14 
4 out 1 13 
S O.lmFarad 12 
6 12 mHnry 11 
7 2 ohm 10 
8 + 22 mF 09 

location ap3 

PLAT1816 

1. Output 
2. Ground 
3. Input 

Bottom view of pinout 
for 78LOS 

Rev Date Page 

Ci 11/02{,79 31 
- • _____ 1 _____ _ 
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Page Numbers: Yes First Page: 1 

0 
Columns: 2 Edge Margin: .8" Between Columns: .0" 
Heading: 
DispY-mwRev-Cg.ps 
COMPONENTS: 

FOO: 6 7 10 21 
F145A: 13 
F16: 2 8 9 11 12 13 

14 16 17 20 21 
F415A: 14 
K1115A: 25 
MB071: 4 20 
MCI00: 18 
MCI0l: 21 
MCID2: 16 21 22 25 
MCID3: 2 8 9 11 12 14 

17 22 
MCID4: 8 11 14 17 
MCID5: 6 9 12 14 16 19 

20 21 
MCID6: 16 
MC113: 1 16 18 19 21 
MC117: 15 16 24 
MCllS: 3 8 11 14 24 
MC121: 8 11 
MC124: 25 
MC125: 19 
MC135: 3 6 8 9 11 12 

13 16 
MC141: 17 
MC149: 16 
MC158: 5 20 22 
MC161: 13 18 
MC166: 22 

0 
MC1660: 18 
MC174: 3 5 21 
MC176: 1 6 7 8 9 10 

11 12 13 14 16 18 
19 21 22 

MC195: 1 3 9 12 13 14 
16 17 18 22 

MC197: 13 
MC231: 3 6 14 15 16 21 

22 
MC318: 20 
MU164: 22 23 
N128: 19 
PLAT1816: 20 
SE21D: 24 25 
SE212: 25 
SE231: 25 
SIP: 21 23 
SPARE: 19 

SIGNAL NAMES: 

+. 1( I} 2(1} 3(1) 4(1) 5(1) 6(1) 
7(l} 8(1} 9(1} 10(1) 11(1) 12(1} 

13( 1) 14(1} 15(1) 16(1) 17(1) 18(1} 
19(1} 20(1) 21(1) 22(1) 23(1} 24( I} 
25(1} 

24Bit: 9(1} 
A8B2: 9(1) 
AActive' : 8(1) 
AByPass: 9(1) 
ACanReadFifo'!l: 3(1) 
ACanReadFifo' 12: 6(1) 

0 
ACanReadFifo' 13: 24(1) 
ACanReadFifo'!4: 5(1) 
ACurrentWCBFl ag: 15(1) 16(1) 23(1) 
ACurrentWCBFlag': 15(1) 16(1) 
AEnableFirstRead': 8(1) 9(1) 
AEnableMarginReads': 8(1) 9(2) 
AEnableMSlnc': 8(1} 9(1) 
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AEnableStartChannel': 9(1) 
AFIB. 00: 7(1) 

C: AFIB. 01: 7(1) 
AFIB.02: 7(1) 
AFIB.03: 7(1) 
AFIB. 04: '7(1) 
AFIB. 05: 7(1) 
AFIB.06: 7(1) 
AFIB.07: 7(1) 
AFIB.08: 7(1) 
AFIB.09: 7(1) 
AFIB.I0: 7(1) 
AFIB.ll: 7(1) 
AFIB.12 : 7(1) 
AFIB.13: 7(1) 
AFIB .14: 7(1) 
AFIB.15: 7(1) 
AFIB .16: 7(1) 
AFIB.17: 7(1) 
AFIB.18: 7(1) 
AFIB.19: 7(1) 
AFIB.20: 7(1) 
AFIB.2l: 7(1) 
AFIB. 22: 7(1) 
AFIB.23: 7(1) 
AFIB. 24: 7(1) 
AFIB. 25: 7(1) 
AFIB.26: 7(1) 
AFIB. 27: 7(1) 
AFIB.28: 7(1) 
AFIB.29: 7(1) 
AFIB.30: 7(1) 
AFIB.31: , 7(1) 
AFifoFull: 16(1) 23(1) 
AFifoNotFull': 16(2) 

0 
AlncrementSP' : ~(2) 
Altem.O: 8(1) 19(1) 20(1) 23(1) 
Altern. 1: 8(1) 20(1) 23(1) 
Altern. 2: 8(1) 20(1) 23(1) 
Altern.3: 8(1) 20(1) 23(1) 
Altern. 4: 8(1) 20(1) 23(1) 
Altern. 5: 8(1) 20(1) 23(1) 
Altern.6: 8(1) 20(1) 23(1) 
Altern. 7: 8(1) 20(1) 23(1) 
AlternClk'Aa: 6(3) 24(1) 
AlternClk'Ab: 6(3) 8(1) 24(1) 
AlternClk'Ac: 6(3) 24(1) 
AlternClkEn'a: 8(2) 24(1) 
AltemCl kEn' b : 8(1) 
AltoCSync' : 19(1) 
AltoData: 19(1) 
AltoHSync: 19(1) 
AltoPolarity: 9(1) 12(1) 19(1) 20(1) 
AltoTTLVideo: 19(1) 
AltoVideo: 19(2) 
A ltoVSync' : 19(1) 
AMarginPEn' : 9(3) 13(1) 
AMarginWindow' : 8(1) 9(1) 
ANextWCBFl ag: 15(1) 23(1) 
ANextWCBFlag': 15(1) 16(1) 
AOff: 8(2) 9(2) 20(1) 
AOn: 8(2) 9(2) 20(1) 23(1) 
AReaderPtr.l: 2(1) 3(1) 16(1) 23( 1) 
AReaderPtr.2: 2(1) 3(1) 16(1) 23(1), 
AReaderPtr.3: 2(1) 3(1) 16(1) 23(1} 
AReaderPtr.4: 2(1) 3(1} 16(1) 23(1) 
AReaderPtr.5: 2(1) 3(1) 23(1) 
AReaderPtr.6: 2(1) 3(1) 23(1) 
AReaderPtr.7: 2(1) 3(1} 23(1) 

0 
.!\ReaderPtrPEn' : 2(2) 13(1) 
AReadingFifo: 6(1) 
AReadingFifo': 2(2) 6( 1) 
ARes.O: 8(1} 9(1) 23(1) 
ARes.l: 8(1) 9(1) 23(1) 
AResCounterCO': 8{1} 
AScanPEn': 9(2) 13(1) 
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AServicePtr.l: 2(1) 16(1) 23(1) 

0 
AServicePtr.2: 2(1) 16(1) 23(1) 
AServicePtr.3: 2(1) 16(1) 23(1) 
AServicePtr.4: 2(1) 16(1) 23(1) 
ASIB.OO: 7(1) 
ASIB.Ol: 7(1) 
ASIB.02: 7(1) 
ASIB.03: 7(1) 
ASIB.04: 7(1) 
ASIB.05: 7(1) 
ASIB.06: 7(1) 
ASIB.07: 7(1) 
ASIB.OS: 7(1) 
ASIB.09: 7(1) 
ASIB.I0: 7(1) 
ASIB.11: 7(1) 
ASIB.12: 7(1) 
ASIB.13: 7(1) 
ASIB.14: 7(1} 
ASIB.15: 7(1} 
ASIB.16: 7(1} 
ASIB.17: 7(1} 
ASIB.IS: 7(1} 
ASIB.19: 7(1} 
ASIB.20: 7(1} 
ASIB.21: 7(1} 
ASIB.22: 7(1) 
ASIB.23: 7{1} 
ASIB.24: 7{1} 
ASIB.25: 7(1} 
ASIB.26: 7{1} 
ASIB.27: 7(1} 
ASIB.2S: 7(1} 
ASIB.29: 7(1} 
ASIB.30: 7(1} 

0 
ASIB.31: 7(1} 
ASize2: 6(1) 8(1) 9(1} 
ASize4: 5(1} 8(1) 9(1) 
ASize8: 6(2) 8(3) 9(1) 23(1} 
ASize8-4: 8(4) 23(1) 
ASize8-4-2: 8(3) 23(1) 
ASRLoaded: 6(1} 
ASRLoadSync: 6(1} 
AStartChannel': S(l) 9(1) 
AStopChannel': 9(2) 
AWantsDWT' : 16(3} 
AWantsFifo': 6(3} 24(1) 
AWantsSIB: 6(2) 
AWantsSIB' : 6(1} 24(1) 
AWantsStartChannel': 9(1) 
AWidthPEn': 9(3) 13(1} 
AWriterPtr.l: 2(1} 3(1) 23(1} 
AWriterPtr.2: 2(1) 3(1) 23(1} 
AWriterPtr.3: 2(1) 3(1) 23(1) 
AWriterPtr. 4: 2(1) 3(1) 23(1) 
AWriterPtr.6: 2(1) 3(1) 23(1) 
AWriterPtr. 6: 2(1) 3(1} 23(1} 
AWriterPtr. 7: 2( 1) 3(1) 23(1) 
AWritingFifo' : 1(1) 2(2} 
BActive' : 11(1) 
BByPass: 9(1) 
BCanReadFifo' ! 1: 3(1) 
BCanReadFifo'!2: 3(1) 
BCanReadFifo'!3: 6(1} 
BCanReadFifo'!4: 24(1) 
BCu rrentWCBFl ag: 15(1) 16(1) 23(1} 
BCurrentWCBFlag': 15(1} 16(1) 
BEnableFirstRead': 11( 1} 12(1} 
BEnableMarginReads': 11( 1} 12(2). 

0 
BEnableMSInc' : 11( 1} 12(1) 
BEnableStartChannel': 12(1) 
BFIB.OO: 10(1) 
BFIB.Ol: 10(1) 
BFIB.02: 10(1} 
BFIB. 03: 10(1) 
BFIB.04: 10(1) 
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BFIB.05: 10(1) 

0 
BFIB.06: 10(1) 
BFIB. 07: 10(1) 
BFIB.OS: 10(1) 
BFIB.09: 10(1) 
BFIB.IO: 10(1) 
BFIB.11: 10(1) 
BFIB.12: 10(1) 
BFIB.13: 10(1) 
BFIB.14: 10(1) 
BFIB.15: 10(1) 
BFIB.16: 10(1) 
BFIB.17: 10(1) 
BFIB.IS: 10(1) 
BFIB.19: 10(1) . 
BFIB.20: 10(1) 
BFIB. 21: 10(1) 
BFIB. 22: 10(1) 
BFIB. 23: 10(1) 
BFIB. 24: 10(1) 
BFIB.25: 10(1) 
BFIB.26: 10(1) 
BFIB.27: 10(1) 
BFIB. 2S: 10(1) 
BFIB.29: 10(1) 
BFIB.30: 10(1) 
BFIB.31: 10(1) 
BFifoFull : 16(1) 23(1) 
BFifoNotFull' : 16(2) 
BGetsDWT: 16(2) 
BGetsDWT' : 16(2) 
BHasDWT: 2(1) 15(2} 16(1} 
BHasDWT' : 2(1) 15(2) 16(3) 
BlncrernentSP' : 2(1) 
Bltern.O: 11(1) 19(1) 20(1) 23(1} 

0 
Bltern.l: 11(1) 23(1) 
Bltem.2: 11(1} 23(1) 
Bltern.3: 11(1} 23(1) 
Bltern.4: 11(1) 23(1) 
Bltern.5: 11(1) 23(1) 
Bltern.6: 11{ 1) 23(1) 
Bltern.7: 11(1) 23(1) 
BltemClk'Aa: 6(3) 24(1) 
BltemClk'Ab: 6(3) 11(1) 24(1) 
BltemCl k' Ac: 6(3) 24(1) 
B ltemCl kEn' a: 11(2) 24(1) 
BltemClkEn'b: 11(1) 
Block!: 16(1) 
Blocked': 16(2) 
BMarginPEn' : 12(3) 13(1) 
BMarginWindow' : 11(1) 12(1) 
BNextWCBFlag: 15(1) 23(1) 
BNextWCBFlag': 15(1) 16(1) 
BNTGtCT'b! : 16(1) 
BOff: 11(2) 12(2) 
BOn: 11(2) 12(2) 20(1) 23(1) 
BReaderPtr.l: 2(1) 3(1) 16(1) 23(1) 
BReaderPtr.2: 2(1) 3(1) 16(1) 23(1) 
BReaderPtr.3: 2(1) 3(1) 16(1) 23(1) 
BReaderPtr.4: 2(1) 3(1) 16(1) 23(1) 
BReaderPtr.5: 2(1) 3(1} 23(1) 
BReaderPtr.6: 2{1} 3{1} 23(1) 
BReaderPtr.7: 2(1) 3(1) 23(1) 
BReaderPtrPEn': 2(2) 13(1) 
BReadingFifo: 6(1) 
BReadingFifo' : 2(2) 6(1} 
BRes.O: H{ 1) 12(1) 23(1) 
BRes.1: H{ 1} 12(1) 23(1) 
BResCounterCO' : U{l) 

0 
BScanPEn': 12(2) 13(1) 
BServicePtr.l: 2(1) 16(1) 23(1) 
BServicePtr.2: 2(1) 16(1) 23(1) 
BServicePtr.3: 2(1) 16(1) 23(1) 
BServicePtr.4: 2(1} 16(1) 23(1) 
BSIB.OO: 10(1) 
BSIB.01: 10(1) 
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BSIB.02: 10(1) 

0 
BSIB.03: 10(1) 
BSIB.04: 10(1) 
BSIB.05: 10(1) 
BSIB.06: 10(1) 
BSIB.07: 10(1) 
BSIB.08: 10(1) 
BSIB.09: 10(1) 
BSIB.I0: 10(1) 
BSIB.11 : 10(1) 
BSIB.12: 10(1) 
BSIB.13: 10(1} 
BSIB.14: 10(1) 
BSIB.15: 10(1) 
BSIB.16: 10(1) 
BSIB.17: 10(1} 
BSIB.IS: 10(1} 
BSIB.19: 10(1} 
BSIB.20: 10(1} 
BSIB.21: 10(1} 
BSIB.22: 10(1} 
BSIB.23: 10(1} 
BSIB.24: 10(1} 
BSIB.25: 10(1} 
BSIB.26: 10(1} 
BSIB.27: 10(1} 
BSIB.2S: 10(1} 
BSIB.29: 10(1} 
BSIB.30: 10(1} 
BSIB.31: 10{1} 
BSize2: 5(1) 11(1) 12(1) 
BSize4: 5(1) 11(1) 12(1) 
BSizeS: 5(2) 11(3) 12(1} 23(1} 
BSizeS-4: 11(4} 23(1) 
BS1zeS-4-2: 11(3) 23(1) 

C) BSRloaded: ~(1) 
BSRloadSync: 6(1) 
BStartChannel': 11(1) 12(1} 
BStopChannel': 12(2) 
BWantsOWT: 16(2) 
BWantsOWT' : 16(1} 
BWantsFifo': 6(3) 24(1) 
BWantsSIB: 6(2} 
BWantsSIB': 6(1) 24(1) 
BWantsStartChannel': 12(1) 
BWi dthPEn' : 12(3) 13(1) 
BWriterPtr.l: 2(1) 3(1) 23(1) 
BWriterPtr.2: 2(1) 3(1) 23(1} 
BWriterPtr.3: 2(1) 3(1) 23(1) 
BWriterPtr.4: 2(1) 3(1) 23(1) 
BWriterPtr.5: 2(1) 3(1) 23(1) 
BWriterPtr. 6: 2(1) 3(1) 23(1) 
BWriterPtr.7: 2(1) 3(1) 23(1) 
BWritingFifo' : 1(1) 2(2) 3(1) 
CBlank: 19(1) 20(2) 21(2) 
ClearHRamAddr: 14(4) 
ClK.display' : 25(1) 
clkO'Aa: 13(1) 24(1) 
cl kO' Ab: 16(1) 24(1) 
clkO'Da: 1(1) 24(1) 
clkO'Ob: 1(1) 24(1) 
clkO'Oc: 1(1) 24(1) 
clk1'Aa: 1S(1) 24(1) 
clk1' Ab: lS(l) 24(1) 
clk1'Ca: 2(2) 24(1) 
clk1'Cb: 16(2) 24(1) 
clk1'Cc: 15(1) lS(l) 24(1) 
clkl'Oa: 1(2) 24(1) 
clkl'Ob: l{l) 24(1) 

0 Clkl'Dc: 14(1) 16(2) 24(1) 
clk2'Aa: 6(1) 24(l} 
clk2'Ab: 6(1) 24(1) 
clk2'Da: 3{1} 24(1} 
clk2'Ob: 3(1) 24(1) 
clk2'Dc: 3(2) 24(1) 
ClKEnable'bl: 25(1) 
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ClkHRamAddr': 14(3) 
ClkHRamAddr'%: 24(1) ,.. --,,\ 
CountAMarg' : 9(1) CJ CountBMarg' : 12(1) 
CountHRamAddr': 14(2) 
Crystal: 25(1) 
Crystal! : 25(1) 
CSync: 19(1) 21(2} 
CurFl agCl kl ' : 15(1) 24(1) 
CurSize.O!l: 5(8) 
CurSize.0!2: 5(1) 
CurSize.0!3: 5(7) 
CurSize.l!l: 5(8) 
CurSize.1!2 : 5(1) 
CurSize.l!3: 5(7) 
CursorData: 17( 1) 19(1) 20(1) 
CursorHiPEn' : 13(1) 17(3) 
CursorLoPEn' : 13(1) 17(3) 
CursorWindow: 17(2) 
CursorWindow' : 17(3) 
Cu rsorXPEn' : 13(1) 17(3} 
Cu rTaskIsDWT' : 16(3) 
dAItem.O: 7(1) 8(1) 
dAItem.l: 6(1) 7(1) 8(1) 
dAItem.2: 6(1) 7(1) 8(1) 
dAltem.3: 6(1) 7(1) 8(1) 
dAItem.4: 6(1) 7(1) 8(1) 
dAItem.5: 6(1) 7(1) 8(1) 
dAltem.6: 6(1) 7(1) 8(1) 
dAItem.7: 6(1) 7(1) 8(1) 
dAltemCl kEn' : 8(2) 
dBItem.O: 10(1) 11(1) 
dBItem.1: 6(1) 10(1) 11(1) 
dBItem.2: 6(1) 10(1) 11(1) 
dBItem.3: 6(1) 10(1) 11(1) 

0 
dBItem.4: 6(1) 10( 1) 11(1) 
dBItem. 5: 6(1) 10(1) 11(1) 
dBltem.6: 6(1) 10(1) 11(1) 
dBItem. 7: 6(1) 10(1) 11(1) 
dBltemClkEn': 11(2) 
dDAC.O: 20(2) 
dDAC.l: 20(2) 
dDAC.2: 20(2} 
dDAC.3: 20(2) 
dDAC.4: 20(2) 
dDAC.5: 20(2) 
dDAC.6: 20(2) 
dDAC.7: 20(2) 
dDACEn' : 14(1) 20(2) 
DDCDMD. 01: 22(1) 23(1) 
DDCDMD.02: 22(1) 23(1) 
DDCDMD.03: 22(1) 23(1) 
DDCDMD.04: 22(1) 23(1) 
DDCReset: 2(6} 9(1) 15(4) 22(1) 
DDCTIOA. 00: 18( 1) 23(1) 
DDCTIOA.Ol: 18(1) 23(1) 
DDCTIOA. 02: 18(1) 23(1) 
DDCTIOA.03: 18(1) 23(1) 
DDCTIOA. 04: 18(1) 23(1) 
dDMuxData: 22(2) 
dDMuxData': 22(2) 
dFIB.Ol: 5(1) 7(1) 10(1) 
dFIB.02: 5(1) 7(1) 10(1) 
dFIB.03: 5(1) 7(1) 10(1) 
dFIB.04: 5(1) 7(1) 10(1) 
dFIB.05: 5(1) 7(1) 10(1) 
dFIB.06: 5(1) 7(1) 10(1) 
dFIB.07: 5(1) 7 (1) 10(1) 
dFIB.08: 5(1) 7(1) 10(1) 

0 
dFIB.09: 5(1) 7(1) 10(1) 
dFIB.I0: 5(1) 7(1) 10( 1) 
dFIB.11: 5(1) 7(1) 10(1) 
dFIB.12: 5(1) 7(1) 10( 1) 
dFIB.13: 5(1) 7(1) 10(1) 
dFIB.14: 5(1) 7(1) 10( 1) 
dFIB.15: 5(1) 7 (1) lO( 1) 
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dFIB.16: 5(1) 7(1) 10(1) 

0 
dFIB.17: 5(1) 7(1) 10(1) 
dFIB .1S: 5(1) 7(1) 10(1) 
dFIB.19: 5(1) 7(1) 10(1) 
dFIB.ZO: 5(1) 7(1) 10(1) 
dFIB.21: 5(1) 7(1) 10(1) 
dFIB.Z2: 5(1) 7(1) 10(1) 
dFIB.Z3: 5(1) 7(1) 10(1~ 
dFIB.24: 5(1) 7(1) 10(1) 
dFIB.25: 5(1) 7(1) 10(1) 
dFIB.26: 5(1) 7(1) 10(1) 
dFIB.Z7: 5(1) 7(1) 10(1) 
dFIB.28: 5(1) 7(1) 10(1) 
dFIB. Z9: 5(1) 7(1) 10(1) 
dFIB.30: 5(1) . 7(1) 10(1) 
DHTFlagCommand': 15(Z) 18(1) 
DHTShutUp: 13(1) ZZ(l) 
DHTWantsProc': 13(Z) 
dHWindow' : 13(1) 14(1) 
dIOB.15: IS(l) ZZ(l) 
dIOB.17: IS(l) ZZ(l) 
DMD.Ol: ZZ(3) 
DMD.OZ: ZZ(3) 
DMD.03: ZZ(3) 
DMD.04: ZZ(3) 
DMD.05: ZZ(3) 
DMD.06: ZZ(3) 
DMD.07: ZZ(3) 
DMD.08: ZZ(3) 
DMD.09: ZZ(3} 
DMD.I0: ZZ(3) 
DMD.ll: ZZ(3} 
DMuxClkl: ZZ(l) 
DMuxData! : ZZ(Z) 
DoradoHasHRam: 13(1) 14(3) 24(1} 

0 
DoradoHasHRam': 14(3) 
dVBlank: 9(1} 
DWTCommand': Z(l} 15(1) IS(l) 24(1) 
DWTMaybeInitiating': 16(1) 
DWTReallyBlocked: 16(Z) 
DWTReallyBlocked': 16(3) 
DWTReallyInitiated': 16(1) 
DWTShutUp: 16(3) 22(1) 
DWTTask.O: 1(1) 16(1) Z3(1} 
DWTTask.l: 1(1) 16(1) 23(1} 
DWTTask.2: 1(1) 16(1) Z3(1) 
DWTTask.3: 1(1) 16(1) 23(1} 
DWTWantsProc: 16(Z} 
EvenField: 9(1) 14(1) 
EvenReg.OO: 1( 1) 4(1) 
EvenReg.Ol: 1( 1) 4(1) 
EvenReg.OZ: 1(1) 4(1} 
EvenReg.03: 1(1) 4(1) 
EvenReg.04: 1(1) 4(1) 
EvenReg.05: 1(1) 4(1} 
EvenReg.06: 1(1} 4(1) 
EvenReg.07: 1(1) 4(1) 
EvenReg.08: 1(1) 4(1) 
EvenReg.09: 1(1) 4(1) 
EvenReg.l0: 1(1) 4(1) 
EvenReg.ll: 1(1) 4(1) 
EvenReg.1Z: 1(1) 4(1) 
EvenReg.13: 1(1) 4(1) 
EvenReg.14: 1(1) 4(1) 
EvenReg.15: 1( 1) 4(1) 
FakePixelClk: Z2(1) Z5(l) 
FH'! 1: 3(1) 
FH' !2: 3(1) 
FH'13: Z4(1) 

0 FH'14: 3(1) 
FH' !5: 3(1) 
FH' !6: 3(1) 
Hfo.OO: 4(1) 7(1) 10(1) 
Fifo.Ol: 4(1) 5(4) 
Fifo.02: 4(1) 5(4) 
Fifo.03: 4(1) 5(4) 
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Fifo.04: 4(1) 5(4} 
Fifo.05: 4(1) 5(4) 

("-'\ Fifo.06: 4(1) 5{4} 
,----,' Fifo.07: 4(1) 5(4} 

Fifo.OS: 4(1) 5(4} 
Fifo.09: "4( 1) 5(4} 
Fifo.10: 4(1) 5(4) 
Fifo.ll: 4(1) 5(4} 
Fifo.12: 4(1) 5(4} 
Fifo.13: 4(1) 5(4} 
Fifo.14: 4(1) 5(4} 
Fifo.15: 4(1) 5(4} 
Fifo.16: 4(1) 5(4} 
Fifo.17: 4(1) 5(4} 
Fifo.lS: 4(1) 5(4} 
Fifo.19: 4(1) 5(4} 
Fifo.20: 4(1) 5(4) 
Fifo.21: 4(1) 5(4) 
Fifo.22: 4(1) 5{4} 
Fifo.23: 4(1) 5(4) 
Fifo.24: 4(1) 5(4) 
Fifo.25: 4(1) 5(4) 
Fifo.26: 4(1) 5(4) 
Fifo.27: 4(1) 5(4) 
Fifo.28: 4(1) 5(4) 
Fifo.29: 4(1) 5(4} 
Fifo.30: 4(1) 5(4) 
Fifo.31: 4(1) 7(1} 10(1) 
FifoAddr.O!l: 4(2) 
FifoAddr.0!2: 3(1) 
FifoAddr.O!3: 4(2) 
FifoAddr.O' !1: 4(2) 
FifoAddr.O' !2: 3(1) 
FifoAddr.O' !3: 4(2) 
FifoAddr.1! 1: 4(2) 

CJ 
FifoAddr.1!2: 3(1) 
FifoAddr.l!3: 4(2) 
FifoAddr.l' !1: 4(2) 
FifoAddr.l'!2: 3(1) 
FifoAddr.l' !3: 4(2) 
FifoAddr.2!1: 4(2) 
FifoAddr.2!2: 3(1) 
FifoAddr.2!3: 4(2) 
FifoAddr.2' !1: 4(2) 
FifoAddr.2' !2: 3(1) 
FifoAddr.2' !3: 4(2) 
FifoAddr.3!1: 4(2) 
FifoAddr.3!2: 3(1) 
FifoAddr.3!3: 4(2) 
FifoAddr.3'!1: 4(2) 
FifoAddr.3' ! 2: 3(1) 
FifoAddr.3' !3: 4(2) 
FifoAddr.4!1: 4(2) 
FifoAddr.4!2: 3(1) 
FifoAddr.4!3: 4(2) 
FifoAddr.4'!1: 4(2) 
FifoAddr.4'!2: 3(1) 
FifoAddr.4' !3: 4(2) 
FifoAddr.5! 1: 4(2) 
FifoAddr.5!2: 3(1) 
FifOAddr.5!3: 4(2) 
FifoAddr.5' !1: 4(2) 
FifoAddr.5'!2: 3(1) 
FifoAddr.5' !3: 4(2) 
FifoAddr.6!1: 4(2) 
FifoAddr.6!2: 3(1) 
FifoAddr.6!3: 4(2) 
FifoAddr.6' !1: 4(2) 
FifoAddr.6' !2: 3(1) 

0 
fifoAddr.6' !3: 4(2) 
FifoAddr. 7! 1: 4(2) 
FifoAddr.7!2: 3(1) 
FifoAddr.7!3: 4(2) 
FifoAddr.7' !1: 4(2) 
FifoAddr. 7' !2: 3(1) 
FifoAddr. 7' !3: 4(2) 
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Fil terVEE: 20(2) 

0 
ForceClkBLow: 21(1) 
Fout.OO: 1(1) 
Fout.OO!: 1(1) 
Fout.Ol: 1(1) 
Fout.Ol!: 1(1) 
Fout.02: 1(1) 
Fout.02!: 1(1) 
Fout.03: 1(1) 
Fout.03! : 1(1) 
Fout.04: 1(1) 
Fout.04!: 1(1) 
Fout.05: 1(1) 
Fout.05!: 1(1) 
Fout.06: 1(1) 
Fout.06!: 1(1) 
Fout.07: 1(1) 
Fout.07!: 1(1) 
Fout.08: 1(1) 
Fout.08!: 1(1) 
Fout.09: 1(1) 
Fout.09!: 1(1) 
Fout.10: 1(1) 
Fout.l0 1(1) 
Fout.11 1(1) 
Fout.11 1(1) 
Fout.12 1(1) 
Fout.12 1(1) 
Fout.13 1(1) 
Fout.13 1(1) 
Fout.14 1(1) 
Fout.14! : 1(1} 
Fout.15: 1(1) 
Fout.151: 1(1} 
FoutNextl: 1(1) 

0 
FoutSubTask.OI: 1(1) 
FoutTask.O! : 1(1) 
FoutTask.1!: 1(1) 
FoutTask.2! : 1(1) 
FoutTask.3! : 1(1} 
FoutTaskIsDWT' : 1(1} 24(2} 
FoutTaskSaysDWT': 1(1) 
Gnd: 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 

7(1) 8(1) 9(1) 10(1) 11(1) 12(1) 
13(1) 14(1) 15(1) 16(1) 17(1) 18(1} 
19(1) 20(1) 21(1) 22(1) 23(1) 24(1) 
25(1) 

GND: 20(1) 
GNDFour: 20(9) 
Half Line: 14(2) 
HBlank: 14(1) 19(1) 
Held: 16(2) 
Held' : 16(1) 
HRamAddr.Ol: 14(4) 
HRamAddr.02: 14(4) 
HRamAddr.03: 14(4) 
HRamAddr.04: 14(4) 
HRamAddr.05: 14(4) 
HRamAddr.06: 14(4) 
HRamAddr.07: 14(4) 
HRamAddr.08: 14(4) 
HRamAddr.09: 14(4) 
HRamAddr.10!1: 14(3) 
HRamAddr.10!2: 14(1) 
HRamAddr.10!3: 21(1) 
HRamAdd r. 11 : 14(1) 
HRamCommand': 14(3) 18(1) 
HRamWE: 14(2) 
HRamWE' : 14(4) 

0 
HSync: 14(2) 19(1) 21(1) 
HSync' : 14(1) 21(1) 
HWindow! 1: 24(1) 
HWindow!2: 13(1) 
HWindow!3: 9(1) 12(1) 
HWindow!4: 12(1} 24(1) 
HWindow!5: 9(1) 
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HWindow' : 13{5} 17(1} 24(t} 

0 
IgnoreCommands: t8(2} 
IgnoreProca: 24(1} 
IgnoreProca%: 25(1} 
IgnoreProcb: 18{t) 
IgnoreProcb%: 25{t) 
IncrementWPtr'a: 2(2) 24{1} 
IncrementWPtr'b: 2(2) 24(t~ 
IOB.OO: 18{t} 
IOB.OOI: 18(t) 
10B.Oll: 18(t) 
IOB.021: 18{t} 
IOB.031: 18{t) 
IOB.041: 18{t} 
IOB.051: 18(1) . 
IOB.061: 18(1) 
IOB.071: 18(1) 
IOB.081: 18(1) 
IOB.091: 18(1) 
lOB .101: 18(1) 
10B.lll: 18{1} 
IOB.121: 18(1} 
IOB.131: 18(1} 
IOB.141: 18(1} 
IOB.15: 18(1) 
IOB.151: 18(1} 
10B.161: 18(1) 
IOB.171: 18(1} 
10Hold! : 16(1) 
101n'l: 18{1} 
IOOut'! : 18(1) 
10Reset: 14(1) 
10Reset! : 22(1) 
10ut-: 20(2) 
KeyboardData: 21{1} 

0 
k.HWindow' : 13(3) 
KillDWTWak.eup: 16(2) 
LastIsDWT' : 16(3) 
LdHRamAddr' : 14(4) 
LoadAFIB'a: 6(3) 24(1) 
LoadAFIB'b: 6(2) 24(1) 
LoadAFIB' c: 6(2) 24(1) 
LoadASIB'a: 6(2) 
LoadASIB'a%: 24(1) 
LoadASIB'b: 6(2) 
LoadASIB'b%: 24(1) 
LoadASIB'c: 6(2) 
LoadASIB'c%: 24(1) 
LoadASR' ! 1: 6(1) 
LoadASR' ! 10: 6(1) 
LoadASR' 111: 6(1} 
LoadASR'112: 6(1} 
LoadASR' 12: 6(1) 
LoadASR' 13 : 6(1) 
LoadASR' ! 4: 6(1) 
LoadASR' 15: 6Cl) 
LoadASR' 16: 6Cl) 
LoadASR'17: 8{1} 
LoadASR' ! 8: 8(1) 
LoadASR' 19: 8(1) 
LoadBFIB'a: 6(3) 24(1} 
LoadBFIB'b: 6(3) 24(1) 
LoadBFIB'c: 6(2) 24(1} 
LoadBSIB'a: 6(2) 
LoadBSIB'a%: 24{1} 
LoadBSIB'b: 6(2} 
LoadBSIB'b%: 24(1) 
LoadBSIB'c: 6(2) 
LoadBSIB'c%: 24(1) 

0 
LoadBSR'!l: 6(1) 
LoadBSR'!10: 6(1) 
LoadBSR' ! 11 : 6(1) 
LoadBSR'!12: 6(1) 
LoadBSR' 12: 6(1) 
LoadBSR'13: 6(1) 
LoadBSR' 14: 6(1) 

----------------- -----------------------------
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LoadBSR'15: 6(1) 

0 
LoadBSR'!6: 6(1) 
LoadBSR' 17: 11(1) 
LoadBSR' IS: 11(1) 
LoadBSR' ! 9: 11(1) 
MemClkEnable'a!: . 26(1) 
MemSH'!: 25(1) 
MidasEn' : 22(1) 
MiniMix.O: 20(1) 21(1) 
MiniMix.O' : 21(2) 
MiniMix.l: 20(1) 
MiniMix.2: 20(1) 
MiniMix.3: 20(1) 
MiniMixCommand' : lS(l) 20(2) 24(1) 
MixerModePEn': 9(1) 13(1) 
MufAddr.05: 22(1) 23(S) 
MufAddr.05' : 22(1) 23(1) 
MufAddr.06: 22(2) 
MufAddr.07: 22(2) 
MufAddr.OS: 22(2) 
MufAddr.09: 22(1) 23(9) 
MufAddr.l0: 22(1) 23(9} 
MufAddr.ll: 22(1} 23(9} 
MufData.O: 22(1} 23(2} 
MufData.l: 22(1} 23(1} 
MufData.2: 22(1} 23(1} 
MufData.3: 22(1} 23(1) 
MufData.4: 22(1} 23(1) 
MufData.5: 22(1) 23(1) 
MufData.6: 22(1) 23(1) 
MufData.7: 22(1) 23(1) 
Next.OI: 16(1) 
Next.1! : 16(1} 
Next.2! : 16(1) 
Next.3!: 16(1} 

0 
NextSaysDWT' : 1~(3} 
NextWasDWT' : 16(2) 
Nib1C1k' : 21(1) 
NLCB.04: 9(2) 12(2) 13(1} 17(1) 
NLCB.05: 9(2) 12(2) 13(1} 17(1) 
NLCB.06: 9(2) 12(2} 13(1) 17(1) 
NLCB.07: 9(2) 12(2) 13(1) 17(1} 
NLCB.08: 2(2) 9(3) 12(3) 13(1) 17(3} 
NLCB.09: 2(2) 9(3) 12(3) 13(1} 17(3) 
NLCB.I0: 2(2) 9(3} 12(3} 13(1} 17(3} 
NLCB.ll: 2(2) 9(3) 12(3) 13(1} 17(3) 
NLCB.12: 2(2) 9(5) 12(3} 13(1) 17(3) 
NLCB.13: 2(2) 9(5} 12(3) 13(1} 17(3) 
NLCB.14: 2(2) 9(5) 12(3) 13(1) 17(3} 
NLCB.15: 9(5) 12(3) 13(1) 17(3) 
NLCBAddr.O: 13(6) 
NLCBAddr.O': 13(1} 
NLCBAddr.l: 13(7) 
NLCBAddr.2: 13(7) 
NLCBAddr.3: 13(7) 
NLCBCommand': 13(1} 18(1) 24(1) 
OddFie1d: 9(1) 14(1) 
OddReg.OO: 1(1) 4(1) 
OddReg.Ol: 1(1} 4(1) 
OddReg.02: 1(1) 4(1) 
OddReg.03: 1(1) 4(1) 
OddReg.04: 1(1) 4(1) 
OddReg.05: 1(1) 4(1} 
OddReg.06: 1(1) 4(1} 
OddReg.07: 1(1) 4(1} 
OddReg.08: 1( 1) 4(1) 
OddReg.09: 1(1) 4( 1) 
OddReg.l0: 1(1) 4(1) 
OddReg.l1: 1(1) 4( I} 

0 OddReg.12: 1(1) 4(1) 
OddReg.13: 1{1} 4( I} 
OddReg.14: 1{1} 4(1) 
OddReg.15: 1{1} 4(1) 
OISClkA: 21(1) 
OISClkA! : 21(1) 
01SC1 kA' : 21(1) 
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OISClkA'! : 21(1) 

C) OISClkB: 21(1) 
OISCl kB!: 21(1) 
OISClkB' : 21(1) 
OISClkB'! : 21(1) 
OISData.O: 21(1) 
OISData.OI: 21(1) 
OISData. 0' : 21(1) 
OISData.O'!: 21(1) 
OISData.1: 21(1) 
OISData.1! : 21(1) 
OISData.1': 21(1) 
OISData.1'1: 21(1) 
OISData.2: 21(1) 
OISData.2! : 21(1) 
OISData.2': 21(1) 
OISData.2'! : 21(1) 
OISData.3: 21(1) 
OISData.3! : 21(1) 
OISData.3': 21(1) 
OISData.3'! : 21(1) 
OISRcvdData: 18(1) 21(1) 
OISRcvdData' : 18(1) 21(1) 
PC/2ClkEn': 14(2) 24(1) 
PixelClk'Aa: 8(1) 11(1) 21(1) 24(1) 
PixelClk'Ab: 20(2) 24(1) 
PixelClk'Ac: 8(1) 21(1) 24(1) 
PixelClk'Ba: 9(2) 12(1) 24(1) 
PixelClk'Bb: 9(2) 12(2) 24(1) 
PixelClk'Bc: 9(2) 12(2) 24(1) 
PixelClk'Bd: 9(1) 12(1) 14(2) 24(1) 
PixelClk'Be: 17(4) 24(1) 
PixelClk'Bf: 17(3) 24(1) 
PixelClk/2'Ba: 9(2) 12(1) 13(1) 24(1) 
PixelClk/2'Bb: 9(2) 12(1) 24(1) 

0 
PixelClk/2'Bc: 13(1) 24(1) 
PixelClkVCO: 25(1) 
preclkO'A: 24(1) 
preclkO'A%: 25(1) 
preclkO'C: 24(3) 
preclkO'C%: 25(1) 
preclkO'D: 24(2) 
preclkO'D%: 25(1) 
preclk1'A: 24(2) 
preclkl'A%: 25(1) 
preclk1'Ba: 24(1) 
preclkl'Ba%: 25(1) 
preclkl'Bb: 24(2) 
preclkl'Bb%: 25(1) 
preclkl'C: 24(1) 
preclkl'C%: 25{ 1) 
preclkl'Da: 24(2) 
preclk1'Da%: 25(1) 
preclkl'Db: 24(2) 
preclk1'Db%: 25(1) 
preclk2'A: 24(1) 
preclk2'A%: 25(1) 
preclk2'C: 24(2) 
preclk2'C%: 25(1) 
preclk2'Da: 24(1) 
preclk2'Da%: 25(1) 
preclk2'Db: 24(1) 
preclk2'Db%: 25(1) 
preFH' : 25(1) 
preFH'%: 25(1) 
preHalfLine: 14(1) 
preHBlank: 14(1) 
preHSync: 14(1) 
prePixelClk'Aa: 24(1) 

0 preP;xelClk'Aa%: 25(1) 
prePixelClk'Ab: 24(2) 
preP;xelClk'Ab%: 25(1) 
preP;xelClk'Ba: 24(1) 
preP;xelClk'Ba%: 25(1) 
preP;xelClk'Bb: 24(2) 
preP;xelClk'Bb%: 25(1) 
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prePixelClk'Oa: 24(1) 

0 
prePixelClk'Oa%: 25(1) 
prePixelClk'Ob: 24(1) 
prePixelClk'Ob%: 25(1) 
prepreclk2'a: 25(1) 
prepreclk2'a%: 25(1) 
prepreclk2'b: 25(1) 
prepreclk2'b%: 25(1) 
prepreclk2'c: 14(1) 25(1) 
prepreclk2'c%: 25(1) 
prepreFH' : 25(1) 
prepreFH'%: 25(1) 
preprePixelClk' : 25(1) 
prepreP;xelClk'%: 25(1) 
preSH'a: 25(1) . 
preSH'a%: 25(1) 
preSH'b: 24(1) 
preSH'b%: 25(1) 
ProcClkO'a: 16(1) 24(1) 
ProcClkO'b: 16(1) 24(1) 
ProcClkO'c: 16(1) 24(1) 
RamdHBlank: 14(2) 21(1) 
RamHSync: 14(2) 
RawPixelClk: 25(2) 
Reade rPt rCl k' : 2(4) 
ReaderPtrClk'%: 24(1) 
RegVCC: 20(4) 
RepeatingLast: 16(3) 
RepeatingLast': 16(2) 
RIOB.OO: 13(1) 14(1) lS(l) 20(1) 
RIOB.Ol: 13(1) 14(2) IS(l) 20{1} 22{1} 
RIOB.02: 13(1) 18(1} 20(1) 22{1} 
RIOB.02': 14(1) 18(1) 
RIOB.03: 13(1) 18(1} 20(1) 22(1} 
RIOB.04: 13(1) IS(l} 20(1) 22(1) 

0 
RIOB.05: 13(1) 14(1} 18(1) 20(1) 22(1) 
RIOB.06: 13{ 1) 14{1} IS{l) 20{1} 22{1} 
RIOB.07: 13(1) 14(1) IS{l) 20(1} 22(1) 
RIOB.OS: 13(1) 14(1) IS{l} 22(1} 
RIOB.09: 13(1) 14(1) IS(l) 22(1) 
RIOB.I0: 13(1} 14(1) IS{l) 22(1) 
RIOB.ll: 13(1) 14(1) IS{l) 22(1) 24(1} 
RIOB.ll' : 2(1} 18(1) 
RIOB.12: 13(1) 14(1) 18(1) 20(1} 
RIOB.13: 13(1) 14(2) IS(l) 20(1) 
RIOB.13' : 15(1) IS(l) 
RIOB.14: 13(1) 14(2} IS{l) 20(1) 22(1) 
RIOB.14': 15(1) 18(1) 
RIOB.1511: 13(1) 20(1) 22(1} 
RIOB.15!2%: 18(1) 
RIOB.1513: 18(1) 
RIOB.15!4: 14(1) 
RIOB.1515: 14(1} 15(2) 
RIOB.15': 15(4) 18(1) 
RIOBcl kl 'a: IS(l) 24(1) 
RIOBclkl'b: IS{l) 24{l} 
RIOBclkl'c: 18(1} 24(1) 
RIOOut' : 18(1} 24(1) 
SelectChannelA: 3(5} 
SH'll: 3(1) 
SH'12: 24(1) 
SH' !3: 6(2) 
StaticsClkl'a: 22(1) 24(1) 
StaticsClkl'b: 22(1) 24(1) 
StaticsCommand': 18(1) 22(1) 24(1) 
StopCursorCount: 17(2) 
StopWakeCount: 16(2) 
SubTask.OI: 16(1) 
TIOA.OI: lS(l) 

0 
TIOA.l! : 18(1) 
TIOA.2!: 18(1) 
TIOA.3! : 18(1) 
TIOA.4!: lS(I) 
TIOA.5! : 18(1) 
TIOA.6! : 18(1) 
TIOA.7!: 18(1) 
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TIOADly.OO: 18(2) 

/) 
TIOADly.Ol: 18(2) 
TIOADly. 02: 18(2) \ __ .- TIOADly.03: 18(2) 
TIOADly.04: 18(2) 
TIOADly.06: 18(3) 
TIOADly.06: 18(3) 
TIOADly.07: 18(3) 
TIOASaysDDC' ! 1: 18(1) 
TIOASaysDDC' ! 2: 18(1) 
TIOASaysDDC' 13: 18(1) 
TIOASaysDDC' ! 4: 24(1) 
True: 2(6) 3(1) 6(2) 8(2) 9(4) 11(2) 

12(2) 13(2) 14(2) 20(2) 21(5) 23(4) 
ttlCSync: 19(1) 
ttlHSync' : 19(1) 
ttlVideo: 19(1) 
ttlVSync: 19(1) 
UseFakePixelClk: 22(1) 25(1) 
VBB1: 19(5) 
VBlank: 9(1) 19(1) 
VComp: 20(2) 
VCWPEn' : 9(1) 13(1) 
VDD: 20(1) 
VEE: 20(1) 21(2) 
VRef+: 20(2) 
VRef-: 20(2) 
VSync: 14(1) 21(1) 22(1) 
VSync' : 14(1) 19(1) 21(1) 
VSyncEn: 9(1) 14(1) 
WakeDHT: 13(2) 
WakeDWT: 16(1) 
WakeupWait.O: 16(1) 23(1) 
WakeupWait.l: 16(1} 23(1) 
WakeupWait.2: 16(1) 23(1) 

C) 
WakeupWait.3: 1~(1) 23(1) 
Whatever: 19(16} 20(3) 
WriteFifo'a: 4(2} 24(1} 
WriteFifo'b: 4(2) 24(1) 
WriteFifo'c: 4(2} 24(1) 
WriteFifo'd: 4(2} 24(1) 
WriteHRam' : 14(1) 
WritelnProgress': 1(1) 24(2) 
WriteMiniMix' : 20(1} 24(1) 
WriteNLCB'a: 13(1} 24(1) 
WriteNLCB'b: 13(1} 24(1) 
WriteNLCB'c: 13(1} 24(1) 
XHsync: 14(1) 
XSyncEn: 14(1} 22(1) 
XSyncEn' : 14(1) 22(1) 

o 


