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Fout Next
Fout Task |
|
Word On Fout 0f1 2 314 5 6 7 3 9 10 §11 E 13 J14 J15
Wrd in EvenReg O §0 12 J2 §4 J4 16 16 I8 18 Jiojp10Q12 J12Q314}14
word in OddReg 1 1 3 3 5 5 7 7 9 9 11 §11 J13 §13 j15 J15
Wite Fifo clk — — —) — — — — —
cal cul ate WAddr f— f— f— f— f— f— f— f—
I atch
wite address cl k1’
MC176 | ; ,
Fout . 00 5 0o 2 EvenReg. 00 131 Fout Next ! 11] k23f 14 6 3 W itelnProgress
Fout . 01 6 Q EvenReqg. \/ 6
Q@
Q@ ,
o] 17 —FoutTask. 0! 4 clkl
03] 2 6]119¢c 3 Fout Task| s DWI’

DWITask. 0

!

EvenReqg.

Foul 08 = % DWITask. 1
Fout . 09 10
|
Eout 10 11 g Fout Task. 2! .
Fout. 11 12 & DWiTask. 2
) Fout Task. 3!
clil Da 1] Fout TaskSays DWI’
MC17 DWITask. 3
Fout . 12 5
Fout. 13 6 0 QL I
Fout . 14 7 @ cl k1’
Fout . 15 10 @
11 %) Fout SubTask. 0! 12| k23g AW i tingFifo’
12 lo3

Count Enabl e’ to
increment Wetr

15
=> A channel /6
=> B channel 7 la 4 BWitingFifo’

d
Od
d

i

2 (ddReg. 12

2 OddReg. 13

Ll OddReg. 14
QddReg. 15
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A Service Pointer
o] 4

ServicePtr.1
mﬁrv cePtr.2
HL o0 AServiceptr.3

sl SEer Vi cePtr. 4

B Service Pointer
4

ncrenent s whenever

| OFetch is executed
because code does
QUTPUT_T in sane
instruction and T = 20c

BHasDW' 7

ncrenments whenever

| OFetch is executed
because code does
QUTPUT_T in sane
instruction and T = 20c

clkl' Ca
DDCReset

Al ncr ement SP'
DWIConmmand’ 5

clkl' Ca
3 DDCReset

6 rﬂ? | Bl ncr ement SP'
2 | 11
d 1

Al ncrenent SP’

R OB. 11’

B Witer Pointer
4

11
mterml Ho
Lertir. 2 WiterPtr.1
) W H Wi terptr. 2
Sl AWiterPtr.3 H S terbir 3
H

IncrenentWptr' a
DDCReset

IncrementWetr' b
DDCReset

13

AWiterPtr.
AW iterPtr.

BWiterPtr.6
BWiterPtr.7

Increnent WPt r’ a
DDCReset
AW tingFifo’

Increnent WPt r' b
DDCReset
BWitingFifo

A Reader Pointer
4

0 L eaerprr 1
H aderPtr.1

Sl Reader Pt r. 2
H2 [BR AReaderPtr. 3
L]

B Reader Pointer
4
ReaderPtr. 1

Reader Ptr. 2
erPtr.3

, T: reader pointers nust be
ﬁrlfleadelr)SPtSir;Eg Jorn 5 igitialized by microcode setting BReader Pt r PEn’
'y P 9 CB[ Pointer] to zero during only possible during
HW ndow b .
vertical retrace. HW ndow

Reader Pt rd k’

Reader Ptrd k’

QReader Ptr. 6
H2 12 fReader Ptr.7

AReader Pt r PER’
only possible during
HW ndow

BReader Pt r PEn’
only possible during
HW ndow

Reader Pt rd k’ Reader Ptrc k’

AReadi ngFi f o’ possible during HWndow possi bl e during HW ndow

BReadi ngFi f o’
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FI FO Address MJX/ FF

FI FO Address MJUX/ FF

5 2 True 3[4 1 BReaderPtr. a4 3| M7 1
5 2 10 AReaderPtr. 4 5 2 10
9§| 4 oX FifoAddr.0'2 BWiterPtr.4 4] o Fi f oAddr . 412
. 6 18b - A AWiterPtr.4 6 20b
=B n 11
. 0 Fi f oAddr.0'!2 4 412
n 31
BReaderPtr.1 13 Q/OC”A " BReader Ptr.5 13 )’:/(?174 n
AReaderPtr.1 11 15 7 AReader Ptr.5 11 15 7
BWiterPtr.1 12 OoX FifoAddr.1!'2 BWiterPtr.5 12 oX 512
AWiterPtr.1 10 AWiterPtr.5 10
18¢ 20c I
T 6 FifoAddr. 1’12 5 6 FifoAddr.5' ! 2
31 81
BReader Ptr. 2 3 %:174 [ ] BReader Ptr. 6 3 )IE/OC174 [ ]
AReader Ptr.2 5 2 10 AReader Ptr. 6 5 2 10
BWiterPtr.2 4 OoX FifoAddr.2!'2 BWiterPtr.6 4 OoX Fi f oAddr. 6! 2
AWiterPtr.2 6 19b AWiterPtr.6 6 500
I 1 Fif oAddr. 2" 12 I 11 Fif oAddr. 6’ ! 2
81 81
BReader Ptr.3 13 %:174 BReader Ptr.7
AReader Ptr. 3 11 AReader Ptr.7
BWiterPtr.3 12 FifoAddr.3!'2 BWiterPtr.7 Fi f oAddr. 7! 2
AWiterPtr.3 10 AWiterPtr.7
12 Fi foAddr. 7’12
Wite In Fl
Read In SH
FH ! 2 SelectWite FH !5 SelectWite
Sel ect Channel A Sel ect Channel A
FH !6 Sel ect Wite FH !4 SelectWite
Sel ect Channel A Sel ect Channel A
12
9 MC118 10 N ACanReadFifo' ! 1
SH!1 10 -
BWitingFifo 11 -l— 15 Sel ect Channel A cl ko’ a’ﬂ5
14 1 BCanReadFi fo’' ! 2
FH 11 13 -
BCanReadFifo'!1 12 cI Tar ed with WakeDHT
n shared with HRam
AChanOnl y "
from Modes register
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EvenReg. 00 19| gléb |23 Fifo.00 GddReg. 00 19| hléb |23 Fifo.16

vl T /1
EvenReg. 01 18 6¢c |24 Fifo.01 GddReg. 01 18 6¢c |24 Fifo.17
L]
/1 T /1
EvenReg. 02 17 6d [2f Fifo.02 OddReg. 02 17 6d [2f Fifo.18
L]
/1 T /1
EvenReg. 03 16 6e |2@§ Fifo.03 QddReg. 03 16 6e |2@ Fifo.19
L]
/1 /1
EvenReg. 04 19 8b |28 Fifo.04 QddReg. 04 19 8b |28 Fifo.20
/1 T /1
EvenReg. 05 18 8c |28 Fifo.05 GddReg. 05 18 8c |28 Fifo.21
L]
/1 T /1
EvenReg. 06 17 8d |28 Fifo.06 OddReg. 06 17 8d |28 Fifo.22
L]
71 T 71
EvenReg. 07 16 8e |2@ Fifo.07 GddReg. 07 16 8e |2@ Fifo.23
L]
/1 T /1
EvenReg. 08 19 Ob |28 Fifo.08 OddReg. 08 19 Ob |2§ Fifo.24
L]
/1 /1
EvenReg.09 18 Oc |28 Fifo.09 OddReg. 09 18 Oc |28 Fifo.25
/1 T /1
EvenReg. 10 17 0d |28 Fifo.10 GddReg. 10 17 0d |2§ Fifo.26
L]
/1 T /1
EvenReg. 11 16 Oe |2@ Fifo.11 QddReg. 11 16 Oe |2@ Fifo.27
L]
/1 T /1
EvenReg.12 19 2b 2§ Fifo.12 ddReg. 12 19 2b |24 Fifo.28
L]
/1 /1
EvenReg. 13 18 2c |24 Fifo.13 OddReg. 13 18 2c |24 Fifo.29
/1 T /1
EvenReg. 14 17 2d |24 Fifo.14 OddReg. 14 17 2d |24 Fifo.30
L]
/1 T /1
EvenReg. 15 16 2e |2@ Fifo.15 QddReg. 15 16 2e |2 Fifo.31
]
EVEN R
WORDS WORDS
Fi f oAddr.0!1 7 Fi f oAddr. 0! 3 7 FifoAddr.0'!1 7 FifoAddr.0'!3 7
FifoAddr. 111 spo MO71 | Eoadar. 113 sl MOl | Eioaddr 11 slo MOl | Efoaddr. 3 a0 MO7L
Fi foAddr.2!'1 9 Fi f oAddr. 2! 3 9 FifoAddr.2'11 9 FifoAddr.2'13 9
FifoAddr.3!1 10 gl6f FifoAddr.3!3 10 gl18f FifoAddr.3' 11 10 20f Fi foAddr.3'13 10 22f
FifoAddr.4!1 11 FifoAddr.4!3 11 FifoAddr.4'11 11 FifoAddr.4'13 11 EVEN
Fi foAddr.5!'1 12 FifoAddr.5!3 12 FifoAddr.511 12 FifoAddr.5'13 12
Fi foAddr.6!1 13 FifoAddr.6!3 13 FifoAddr.6'!1 13 Fi foAddr.6'!13 13 WORDS
FifoAddr.7!1 14 FifoAddr.7!3 14 FifoAddr.7'11 14 FifoAddr.7'13 14
6 6 6 6
5 5 5 5
4 4 4 4
3 3 3 3
| | WE' n WE' n WE' n V'
WiteFifo a " 2 WiteFifo' b - 2 WiteFifo' ¢ . 2 WiteFifo'd - 2
L] ] ] L]
Fi foAddr.0!'1 7 Fi f oAddr. 0! 3 7 FifoAddr.0'!'1 7 FifoAddr.0'!3 7 fEUZi,
Fi foAddr.1!'1 BAO NB&D Fi foAddr.1!3 8'('\O NB&ZD FifoAddr.1'11 SAO NBND Fi foAddr.1' 13 8'/'\0
Fi f oAddr.2!'1 9 Fi f oAddr. 2! 3 9 FifoAddr.2'!'1 9 FifoAddr.2'!13 9
FifoAddr.3!'1 10 h16f FifoAddr.3!'3 10 h18f FifoAddr.3'!1 10 20f Fi f oAddr. 3’13 10 22f DD
Fi f oAddr. 4!1 Fi f oAddr. 4! 3 FifoAddr.4'!1 11 Fi f oAddr.4'!3 VORDS
FifoAddr.5!'1 12 FifoAddr.5!'3 12 FifoAddr.5' 11 12 FifoAddr.5'!13 12
Fi f oAddr . FifoAddr.6!3 13 FifoAddr.6'11 13 Fi f oAddr .
Fi f oAddr . Fi f oAddr . Fi f oAddr . Fi f oAddr .
6 6 6 6
5 5 5 5
4 4 4 4
3 3 3 3
] [ L] []
WiteFifo a " WiteFifo' b " WiteFifo ¢ . WiteFifo'd -
L] L_J L] L]
) S ) S ) S | S
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I tem CGenerat or
See Itentenerator table for input specs

Per mut er

Fifo. 08 13 %:174 Fifo.16 13 %:174 Fifo.24 13
o Fifo.16 11 Fifo.olL 11 Fifo.17 11
dFIB.00 = Fif0.00 Eroo—os ox |18 dFIB. 08 =5 ox |18 dFIB. 16 E=toor 5 15 dFI B. 24
Fifo 02 10 Fifo 01 10 Fifo. 03 10
17c e —— 19¢
Fifo.0L 3 %:174 Fifo.00  3[7Y 74 Fifo.17  3[78 74 Fifo.25 3
Fifo.02 5 Fifo.18 5 Fifo.03 5 Fifo.19 5
Ffood 4 ox | 2_dFiB.01 Ffo06 4 ox | 2_dFi B. 09 Ffo0s 4 ox | 2_dFi B. 17 Fifoor 4 2 dFIB.25
Fifo.08 6 150 Fifo.10 6 176 Fifo.09 6 196 T Fifo. 11 6 T
Fifo.02 1378 74 Fifo.10 13[7 74 Fifo.18 1378 74 Fifo.26 13
Fifo.04 11 Fifo.20 11 Fifo.05 11 Fifo. 2l 11
Fifo.08 12 ox 2 dFIB. 02 e 5 ox 2 dFIB. 10 =515 ox 2 dFIB.18 w5 15dFI B. 26
Fifo.16 10 15¢ Fifo.18 10 17¢ Fifo.17 10 19¢ T Fifo.19 10 T
Fifo.03 3 74 Fifo.11 3| 74 Eifo.10 3N 74 Fifo.27 3
Fifo.06___ 5 Fifo.22 & Fifo.0o7 5 Fifo.23 5
TR ox |2dFiB. 03 =— ox | 2_dFiB. 11 Fiois 4 ox | 2_dFiB. 19 Fifois 4 2 dFIB. 27
Fifo.24 6 16b Fifo.26 6 18b Fifo.25 6 20b T Fifo.27 6 T
Fifo.04 13F°N 74 Fifo.12 13[°N 74 Fifo.20 13[°N 74 Fifo.28 13
Fifo. 08 11 Fifo. 24 11 Fifo. 09 11 Fifo. 25 11
Fiolo 12 ox |LB.dF1 B. 04 Fiois 1o Ox |LB.dFIB. 12 Fioir 1o ox |LB.dFI B. 20 Fifo o 1 15 dFl B. 28
Fifo.04 10 16¢ Fi f 0. 06 10 18¢ Fi f 0. 05 10 20¢ T Fifo.07 10 T
Fifo.05  3[7y 74 Fifo.13  3[78 /4 Fifo.21  3[7y /4 Fifo.20 3
Fifo.10 5 Fifo.26 5 Fifo.1l 5 Fifo.27 5
Fifo.20 4 ox |2dFB.05 e ox |2dHB 13 oy ox |2dRB. 21 e 2 dFIB. 29
Fifo.12 6 16b Fifo. 14 6 18b Fifo.13 6 20b T Fifo.15 6 T
Fifo.06 138 74 Fifo.14 1378 74 Fifo.22 138 74 Fifo.30 13
Fifo.12 11 Fifo.2s 11 Fifo.13 11 Fifo.29 11
Fifo.24 12 ox H2dFIB. 06 o515 ox HadFlB 14 e ox HadFlB. 22 o 15 dFI B. 30
Fifo.20 10 l6c Fifo.22 10 18c Fifo.21 10 20¢ Fifo.23 10 T
Fifo.o7  3[e&d* Fifo.15  3[e&d* Fifo.23 3[e&d*
Fifo 14 & Fifo.30 5 Fifo. 15 5 o
Fiozs 4 ox | 2_dFi B. 07 Fios0 4 ox | 2_dFiB. 15 Fiozs 4 ox | 2_dFi B. 23 dFIB.31 = Fifo.31
Fifo.28 6 176 Fifo.30 6 196 Fifo.29 6 21b
curSize o1 o 174 QurSize. 013 9 'g’g}” QurSize. 013 9 2’5}74 Qrsize.03 o &t
T [V CurSize 113 7 f17d CurSize 1137 f19d
IR N
CurSize.0!'1 9 ggf b CurSize.0!'1 9 gg
CurSize. 11 7 CurSize.1!1 7
oL oL
QursSi ze. 01 3 9 MC. Cur Si ze. 0! 3 9 gg Cur Si ze. 0! 3 9 gg Cur Si ze. 0! 3 9 gg
e CurSize. 113 7] CurSize. 113 7] CurSize. 113 7]
Cur Si ze. 1! 3 7 | - ST ST ST
) MC: ' MC
. MC: CurSize.0!'1 9 CurSize.0!'1 9
] —— —_—
% 2 Qursize 111 7032 Qursize 111 7L32
S . MC158
| Z .
5o a8 =0 - 1 CQurSige.y2
ASized 3 2| | many | oads, but has
BSi ze4 4 Q
S >20 nsec to propogate
ze8 12 2 [N aursize 1?2
BSi zes 13 @ T =
ASi ze2 10 0| Si ze CurSi ze
BSi ze2 11 o] 8 11
— 4 10
BReadi ngFi f o 2 o1
ACanReadFifo'!4 1 00
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dBltem 4 6
LoadBSR ! 11 f11f

dAltem 4 6
LoadASR 11 elof MC176

Al tend k' Ac Bl ten k' Ac

LoadBFI B’

dBltem 2 6
LoadBSR ! 12

dAltem 2 6
LoadASR ! 12

Al tend k’ Ac Bl t enC k’ Ac

LoadAFI B a™ LoadBFI B'

dBltem 6 6
LoadBSR ! 1

dAltem 6 6
LoadASR !'1 c1of MC176

S Al tend k' Ab

dAltem 1 6
LoadASR ! 2 clif MC176

[62Ke))

i
LoadAFI B a™®

LoadBFI B’

dBltem1 6
LoadBSR ! 2

g o

i
LoadAFI B b ™

AltenC k' Ab

LoadBFI B’

dBltem5 6
LoadBSR ! 3

dAltem 5 6
LoadASR ! 3

LoadAFI B b ™ LoadBFI B'

dBltem 3 6
LoadBSR ! 6

dAltem 3 6
LoadASR ! 6

LoadBFI B’

dBltem 7 6
LoadBSR ! 5

dAltem 7 6
LoadASR ! 5

LoadBFI B’

LoadASR ! 4 LoadBSR ! 4

Altend k' Aa Bl tenC k' Aa

LoadAFI B c™ LoadBFI B’

nel B

Bwant sFi f o’ 11 7 BReadi ngFi f o’
BCanReadFifo'!3 9

SH13 10 p6]_BReadi ngFi f o
Channel A
L4 2
L
Rewor ked synchroni zer LoadBSR ! 10 ntsili f o’ 3 BSRLoadSync
BSRLoaded
5
moved to page 8, Rev Ck -
10
Bltend k' Ac 9 BWant sFi f o
11
True 6 5 BWant sFifo’
[ ]
BWwant sSI B
MC231
cC dood
9
cl k2’ Ab
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AFI B. 00 ASI B. 00 AFI B. 16 ASI B. 16

Fifo.00 11|d14b 14 | 5| al3b 2 11]el0b 14 dAltem 0 dFIB.16 11| c16b 14 11] al5f 14 11]cl2b 14 dAltem
dFI B. 00 ASR. 00 ASR. 16
\/ 6 5
. 01 . 01 .17 .17
dFIB.01 10] dl4c 15 6] al3c 3 10| el0c 15 dFIB.17 10] cl6c 15 | 12| al5g 15 | 10| cl2c 15
R. 01 SR. 17
76 6
. 02 . 02 . 18 . 18
| | | |
dFl B. 02 9] diad 2 7] a13d 4 9] el0d 2 dFI B. 18 9] ci6d 2 5] al6b 2 9| ciad 2
_I&R. 02 _I_ASR 18
? \/ 6 ? 6
03 . 03 . 19 . 19
| | | |
dFl B. 03 7| dide 3 10] al3e 13 7] el0e 3 dFI B. 19 7| cl6e 3 6] al6e 3 7]cil2e
ASR. 03 ASR. 19
/6 6
. 04 . 04 I . 20 . 20 I
| | | |
dFIB.04 11|c13b 14 11] a13f 14 11]el2b 14 dAltem 4 dFIB.20 11|cl17b 14 7] aléd 4 11]al0b 14 dAltem
R. 04 SR. 20
/6 6
. 05 . 05 . 21 . 21
dFIB. 05 10]c13c 15 | 12]al3g 15 | 10| el2c 15 dFIB.21 10]cl7c 15 | 10| al6e 13 | 10| al0c 15
R. 05 SR. 21
s . 06 . 06 a 22 . 22
| | | |
dFI B. 06 9| c13d 2 5] al4b 2 9] el2d 2 dFI B. 22 9] c17d 2 11| al6f 14 9| aiod 2
R. 06 SR. 22
76 6
. 07 . 07 . 23 . 23
| | | |
dFl B. 07 7] c13e 3 6] alsdc 3 7] el2e 3 dFl B. 23 7| cl7e 3 12| al6g 15 7] al0e 3
_I&R. 07 _I_ASR 23
? \/ 6 ? 6
. 08 . 08 . 24 . 24
| | | |
dFIB.08 11| cl14b 14 7] alad 4 11]c10b 14 dAltem 2 dFIB.24 11| c20b 14 5| al7b 2 11]allb 14 dAltem
R. 08 SR. 24
/6 6
. 09 . 09 25 . 25
dFIB.09 10] cl4c 15 | 10| alde 13 | 10| c10c 15 dFIB.25 10] c20c 15 6] al7c 3 10] allc 15
R. 09 SR. 25
? /6 -I'ﬁ ? 6 T
.10 . 10 . 26 . 26
| | | |
dFI B. 10 9| clad 2 11| al4af 14 9| cl0d 2 dFl B. 26 9| c20d 2 7] al7d 4 9| alld 2
_I&R. 10 _I_ASR. 26
? /6 ? 6
.11 .11 . 27 . 27
| | | |
dFIB. 11 7| cl4e 3 12| al4g 15 7] cl0e 3 dFI B. 27 7| c20e 3 10] al7e 13 7] alle 3
R 11 SR. 27
76 6
.12 . 12 . 28 . 28
| | | |
dFIB.12 11| c15b 14 5| al5b 2 11]cli1b 14 dAltem 6 dFIB.28 11| c21b 14 11] al7f 14 11]al2b 14 dAltem
R 12 SR. 28
\/ 6 5
.13 . 13 . 29 . 29
dFIB. 13 10] c15c 15 6] albc 3 10| clic 15 dFI B. 29 10]c2ic 15 12| al7g 15 10| al2c 15
R 13 SR. 29
/6 6
.14 . 14 . 30 . 30
| | | |
dFl B. 14 9] c15d 2 7] alsd 4 9] clid 2 dFI B. 30 9] c21d 2 5] ai8b 2 9| aiad 2
R. 14 SR. 30
/6 6
.15 . 15 . 31 . 31
| | | |
dFI B. 15 7] cl5e 3 10] al5e 13 7] clle 3 Fifo.31 7] c21e 3 6| al8c 3 7] alze 3
_I&R. 15 dFI B. 31 _I_ASR. 31
? 376 ? 6
| | | |

AFI B ASI B ASR AFI B ASI B ASR
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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4
ASi 7e8-4-2 1| Cco g A Shift Register Control
—— D0 Ho
ASi ze8-4 10 um L .]L.
i 2
ASize8 “; H [ sizel 8 3 4 4 2 g1
He N I tensi ze. 0 1 1 1 0
LoadASR ! 9 " ItenSize. 1 1 1 0 0
. Itensi ze. 2 1 0 0 0
" Itensi ze. 3 0 0 0 0
3 |e
4
A f 5 -I_
A AOFT 7 2 LoadASR'!'7
12 10] ., AltenC kEn'a 6
J 9 o
LoadASR I8 13 9 )
temd k Lower gate nmek itencl ks into SR | oads
11T7,. to force Fifo and initialize counters
K
5 bef ore channe urhs on.
13 Expects exactly THREE reads to occur.
JK th
yn izer
dAltem 0O 13 9
Channel A N0
UseAFI B 11 , Z__AReadingFifo’ A 12 Altem0 g5
ACanReadFifo'l2 9
. . dAltem 1 10
l
SH!3 10 |6I AReadi ngFi f o Altem 1
doesn’t have to ASi ze8-4-2 11
be fast 4
LoadASR ! 10 dAltem 2 6
Altem 2
] ASRLoaded ASi 268-4 7 89
7 12 5 04
10 dAltem 3 4
Altend k' Ac 9 AWant sSI B 5 ! 2 Altem 3 92
11
Irue . dAl tem 4 13 p
1 .
. ASize8 Altem 4 093
12
dAltem 5 10
AvantsSI B 3S AS| BLoadEn’ . Altems5
11
Mc231 MC231 D
CC 209d cC bood  ASl BLoadEn' 11 fi, 21 dAtems = I 3 Altem6
9 9 5 13 :T:S?d B D97
cl k2’ Aa 13 1 ——
HBynced | v dAl tem 7 o
5 ! 2 Altem 7 koo
ASI BLoadEn 4 o 2 7 7 S AFI BEmpt D
AReadingFifo 5 3 [ 10,
AReadi ngFi f o’ 61, FI BEnpty 1
K
5
- ; T
HW\Bynced
MC13
CC c01d
cl k2’ Ac 9]
ASi ze8 .
! ASi ze8-4 6
2 ASize8 4 3 ASize8-4-2
(ASi zel-2)’ ASi ze2 7

ARes Count er C(
AActi ve’

NT (ASi zel)’

dAl t enO kEn' 5 Pi xel cl k'
AMar gi nW ndow s
AEnabl eMar gi nReads’ 3] c03b 2 AltenOkEn'a
3 EZG
-|: o] I
Pi xel d k’ Aa J_ 2I dAl t enCl kEn’ 6fcO 30 AltenCl kEn' b 140
AEnabl eFi r st Read’
Y /6 TO DDM
AGH 5 AEnabl eMSI nc MCL2 m— I
2 True 206 6
ASt ar t Channel ' 4
104 C c03h
needed due T 9
to pipelining Pi xel O k' Ac
Desi gner
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4 AEnabl eFi r st Read’ AVant sStar t Channel

AEnabl eMar gi nReads’ 11 o 7 5| 109 |2 ASt ar t Channel ’
AMar gi nW ndow 9

10 6 .6 Pi xel d k' Ba
! d Kk

ASt opChannel ’

|
HW ndow! 3

AEnabl eMBi ne” A Channel Initialization Logic

Pi xel d k’ Bc

NLCB. 08 11
NLCB. 09

AEnabl eSt art Channel ’

Pi xel d k’ Bb

NLCB. 12 2 AEnabl eMar gi nReads’

i I Counter |oaded from NLCB. Starts counting after HW ndow.
Overflow => initial read. 17B => second read. 37B=> third read
and start the channel. Stop counting while channel is on.
Resunes counting when channel goes off, but will not overflow
agai n before end of scanline.

Pi xel O k’ Ba A

Left Margin Counter

AOn 7
) Count AMar g’
HWndowt5 6 Frr (ChOF f ANDNot HW ndow) *
ASt opChannel ’ 4
NLCB. 04 11 co o
NLCB. 05 10 10 HO HO
HL
HL
H o
H3 H3 ASi zel
AW dt hPEn’ K09 AScanPER’ A ltemsize
Pi xel O k' Bd Pi xel d k/ 2’ Bb
NLCB. 08 HO 10 J NLCB.08 11 O
HL riﬂr NLCB.09 10 40 :2 AltoPolaritwire O with Channel B
H2 ) .
H2
_ : H3 ) Hs e ARES. 1 '
AW dt hPEn 09 AScanPEn’ 5 A Resol ution
Pi xel Cl k' Bc Pi xel G k/ 2' Bb
NLCB. 12 ™ - 028
HL
H2
H3
AW dt hPEn’ . M xer MbdePEn’ s CLCB
Pi xel d k/ 2' Ba
Pi xel O k’ Bb DDCReset 4
2  VBlank 084
A T
A
DCB W dth Count er ! Evenfi e'I
VOWPEN' Verti cal
St op channel when counter Contr ol
val ue is_> 7400B Wor d
Pi xel d k/2' Ba
XEROX Pr oj ect DDC Channel A File Desi gner Rev |Date Page
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BFI B. 00 BSI B. 00 BFI B. 16 BSI B. 16
Fifo.00 11|e14b |14 | 5{b13b |2 | 11{f1ib |14 dBitemO dFIB. 16 11|dieb |14 | 11]basf |14 | 11]di2b |14 dBltem
dFi B. 00 76 BSR. 00 6 BSR. 16
3 01 . 01 3 . 17 . 17 I
dFIB.01 10| eldc |15 6lb13c |3 | 10f{f11c |15 dFIB.17 10|di6c |15 | 12]bisg |15 | 10{d12c |15
76 SR. 01 6 SR. 17
3 02 .ozjl-B 3 . 18 .18-.|-B
dFIB.02 9lel4d |2 7|b13d |4 9lf11d |2 dFIB. 18 9fdied |2 5/bleb |2 9fdiad |2
76 SR. 02 6 SR. 18
3 03 .osTB 3 . 19 .19-.|-B
dFIB.03  7|el4e |3 | 10|b13e |13 7{f11e |3 dFIB.19  7|diee |3 6] blec |3 7]di2e |3
76 BSR. 03 6 BSR. 19
3 _04 . 04 _I 3 20 . 20 .I
dFIB.04 11|e13b |14 | 11fb13f |14 | 11f/e1ib |14 dBitem 4 dFIB.20 11|di7b |14 7{bi6d |4 ] 11|{biob |14 dBitem
76 SR. 04 6 SR. 20
3 _05 .osTB 3 . 21 .21TB
dFIB.05 10fe13c |15 | 12]b13g |15 | 10]elic |15 dFIB.21 10]|di7c |15 | 10| bi6e |13 | 10{bl0oc |15
76 SR. 05 6 SR. 21
3 . 06 .OGTB 3 , 22 .22-.|-B
dFIB. 06 9]el3d |2 5/bl4b |2 9lelld |2 dFIB.22 9|di7d |2 | 11]|bief |14 9fblod |2
76 SR. 06 6 SR. 22
3 07 .07?|-B 3 23 .23-.|-B
dFIB.07 _ 7]el3e |3 6|b1ac [3 7|e11e |3 dFIB.23 7|di7e |3 | 12]|bl6g |15 7] bloe |3
76 SR. 07 6 SR. 23
3 . 08 .OSTB 3 24 24-.|-B
dFIB. 08 11|d13b |14 7{b14d |4 ] 11{diob |14 dBitem?2 dFIB. 24 11|d20b |14 5{b17b |2 ] 11|bi1ib |14 dBitem
76 SR. 08 6 SR. 24
3 .09 .09TB 3 25 .25TB
dFIB.09 10]|d13c |15 | 10| bi4e |23 | 10{di0c |15 dFIB.25 10]|d20c |15 6lbi7c |3 | 10{blic |15
76 SR. 09 6 SR. 25
3 .10 .1o?|-B 3 . 26 .26-.|-B
dFIB.10 9fd13d |2 | 11]b1af |14 9|diod |2 dFIB.26 9fd2od |2 7|b17d |4 9lb11d |2
76 SR. 10 6 SR. 26
3 11 .11?|-B 3 . 27 .27-.|-B
dFIB.11  7|d13e |3 | 12]|b14g |15 7] dice |3 dFIB.27 7|d20e |3 | 10|bi7e |13 7]blie |3
76 SR. 11 6 SR. 27
3 .12 .12?|-B 3 . 28 .28-.|-B
dFIB. 12 11|di5b |14 5{bis5b |2 ] 11|diib |14 dBitem6 dFIB.28 11|d2ib |14 | 11]ba7f |14 | 11]bi2b |14 dBitem
76 SR. 12 6 SR. 28
3 .13 .13TB 3 . 29 .29TB
dFIB.13 10| di5¢c |15 6{bisc |3 ] 10fdiic |15 dFIB.29 10fd2ic |15 ] 12]b17g |15 | 10]b12c |15
76 SR. 13 6 SR. 29
3 .14 .14TB 3 . 30 .30-_|-B
dFIB. 14 9fdisd |2 7| b1sd |4 9ldiid |2 dFIB.30 9]|d2id |2 5/b18b |2 9fbiad |2
76 SR. 14 6 SR. 30
3 15 .15TB 3 . 31 .31-.|-B
dFIB. 15 7[di5e |3 ] 10]b1se |13 7]dile |3 Fifo.31 7[d2ie |3 6|b18c 3 7] b12e |3
? 76 TBSR 15 dFiB. 31 ? 6 TBSR 31
BFI"B BSI'B S " BFI"B SI'B S "
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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4
I'tenSize. 0 BSi ze8-4-2 11| oz . .
tendi ze. 1 TSR] 510 Ho AT B Shift Register Control
ItenSize. 2 BSi ze8 9 HL (2
ItenSize. 3 7 H g size] 8 3 4 g 2 g1
H3 W
Itenti ze. 0 1 1 1 0
| ]
LoadBSR | 9 > . ItenSize. 1 1 1 0 0
[ [ I tenti ze. 2 1 0 0 0
I tentize. 3 0 0 0 0
Bl tenCl k’ Ab 9
BOn BOf’ 10
BltenC kEn’ a 11 15 LoadBSR !7
14
12 4 ‘rd IC.I
BO f 12
LoadBSR ! 8 tend k'
Upper term mak L ItenC ks into BSR | oads
5 to force Fifo al and initialize counters
13 bef ore channel turns on.
a with Expects exactly THREE reads to occur.
yn izer
. ditens are dBltem 0O 13 o 9
B Itembuffer logic garbage unti| D
BOn 12 Bltem O
channel 101
BSi ze8 becomes active  ggom g 10
BSi ze8- 4 Bltem1
BSi ze4 BSi ze8-4-2 11
4
! dBltem 2 o
BSi ze8-4 3 Bltem 2
p— BSi ze8-4 Hos
BSi ze2 9 BSize8-4-2 04
dBltem 3 NE' o
! 2 Bltem 3 hos
dBltem 4 I
1 Bltem 4
BSi ze8 09
o2lz€0 4
dBltem 5 I D
1 Bltem 5 | )
dBltem 6 I D
3 Bltem 6 iz
dBltem7 o
2 Bltem 7 ks
True 11 Itens are igno
By until channel

turns ON by
master reset of
HOLD registers
on DDM

dBl t end kKEn'5

BResCount er CO
BActi ve’

BMar gi nW ndow

BEnabl eMar gi nReads’ 71 c03d 4 BitenC kEn'a

Pi xel d k' Aa

|_ 2' dBltenCl kEn’ | 10fcO 18 BltenC kEn' b 141

BEnabl eFi r st Read’ 6 TO DDM

BOf 7 BEnabl eMSI nc

) |vci2 QL p
True
BSt ar t Channel ’ . _b06 Pi xel d k’
needed due I .
to pipelining

Force exactly 3 ItenCl i

Item Cl ock Generator to occur in order to m
Resolution] Full Hal f Quarter gzldt Iclalkl éguﬁ?Z?gel data
Eﬂg i 1 1 The third forced Iten k | oads
Res. 0 1 1 0 SR with good data and turns
Res. 1 1 0 0 the channel ON
XEROX | Prof ect DDC Channel B Itens, File Desi gner Rev |Date Page
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4 BEnabl eFi r st Read’ Biant s St ar t Channel

BEnabl eMar gi nReads’ 11 o 7 6] 109c 3 BSt art Channel * 10
BMar gi nW ndow! 9 76
10 6 Pi xel O k’
gl Ok’
BSt opChannel ’ 11
|
HW ndow! 3
Pi xel Cl k' B BEnabl eVSl nc’ P . . .
1Xe < fap e ne B Channel Initialization Logic  share
AOn
NLCB. 08 11
NLCB. 09

BEnabl eSt ar t Channel ’

Pi xel d k’ Bb

NLCB. 12 2 BEnabl eMar gi nReads’

i I Counter |oaded from NLCB. Starts counting after HW ndow.
Overflow => initial read. 17B => second read. 37B=> third read
and start the channel. Stop counting while channel is on.
Resunes counting when channel goes off, but will not overflow
agai n before end of scanline.

Pi xel O k’ Ba B

Left Margin Counter

BOn 7
Count BMvar g’
HWndowt4 6 Frr (ChOF f ANDNot HW ndow) *
!
0 BSt opChannel ’ 4
NLCB. 04 11 co '
NCB 05 10] DO ::E NLCB. 12 o BS! ze8
HL
o H2 BSi zel
- H3 H3 i ze .
BW dt hPEn ) BScanPER’ B Itemsize
Pi xel d k' Bd Pi xel d k/ 2’ Bb
NLCB. 08 J NLCB.O8 11 O
riﬂr NLCB.09 10 40 :2 AltoPolarity wire ORwith Channel A
) o .
_ ) Hs pfmBRES. 1 '
BW dt hPEn i08 BScanPEN’ B Resol ution
Pi xel Cl k' Bc Pi xel G k/ 2' Ba e
o 15 |
NLCB. 12
HO 9
HL
H2
H3
BW dt hPEN’ .
Pi xel Cl k' Bb
BOK f
B
DCB W dt h Count er
St op channel when
counter > 7400b

XEROX | Project DDC Channel B Fi.le ' Desi gner . Rev |Date Page
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Rl OB. 00 NLCBAddr . 0

wire OR CLCB | oad enabl es
R OB. 01 NLCBAddr . 1 ""31%[1), 6 VOWPER’

wire OR , baaMAI i NPEN’

NLCBAddr. 1 141, % W dt hPER'

RICB. 02 NLCBAddr . 2 NLCBAddr . ol Aggggggf L PEn

wre OR Q4, xer ModePEn’

03]

Rl OB. 03 NLCBAddr . 3 g

wire OR E

NLCBAddr NLCBAddr . 0 —~
HW ndow HW ndow |

MC161 6

kHW ndow Q’

NLCBAddr . 0 5 2 Qv

mtgﬁgg: ; g; Reader Pt r PEn’

NLCBAddr-3 I ot Cur sor XPEn’

- NLCBAddr &> rsor XPEn’ must occur before
True wire OR - ® rsor LoPEn’ Cur sor Lo/ H PEN’
or rsor H PEn’

counter runs during

m

Pi xel d k/2' Bc HW ndow at Pi xel d k/ 2 NLCBAddr . 0’
HW ndow O herwi se, zero HW ndow
NOTE: PC/2 only valid
whi | e HRam addr ess
counter is incrementing
NLCBAddr . 0 10 HW
NLosAddr. 0 U Fasa|  NLCB RAM ndow
NLCBAddr . 2 7 j from HRam 5
NLCBAddr . 3 6 dHW ndow 7
BB 2 Pixel O k/2 Ba 9
R 08 = KHW ndow 6
Dor adoHasHRam
WiteNLCB a
kHW ndow 10
NLCBAddr . O 10
NLCBAddr . 1 9 LA0_F145A Pi xel O k/ 2°
NLCBAddr . 2 7
NLCBAddr . 3 6 True 11
RI OB. 08 5
R OB 09 4 VékeDHT
Rl CB. 10 11
R OB. 11 12
DHT WakeUp Synchroni zer
WiteNLCB b cl ko’ 5
DHTWANt sProc’ 12| k24g 15
NLCBAddr . 0 10 121
NLOBAddr 1 9 LA0_F145A 5
NLCBAddr . 2 7 15.) 903
NLCBAddr . 3 6 L nma
R OB. 12 5
Rl OB. 13 4 DHTShut Up
Rl OB. 14 11
R OB. 15! 1 12 For conveni ence, use NLCHwes
to kill wakeup. Assumes DHT will always
do some NLCB conmand whenever it is
) , awakened. Default would be to | oad an
WiteNLCB ¢ unused, don't care address in NLCB.
requries mninmum4 instruction |oop
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Keep Wite JLoad
HRam HRam HRam X 12 bits of HRam data
Addr
p 5
i RICB. 00 ass Dor adoHasHRan
HRamAddr . 01 ,
ﬁ HRamAddr . 02 clkl Dc 5 3
HRanmAddr . 03 T3-T5 HRamConmmand’ 9 Dor adoHasHRam
, 'NFM
LdHRamAddr NOT ml mg::tt N 7 i crocode must
| ake HRam before
o KHRamAddr Rl OB. 01 11 12 doi ng ANYTHI NG
14 WiteHRami __10[ s HRAM/E
Cl ear HRamAddr 5 HRam\E 10 D
2 iﬂr hi
_ 4 imlm reprecl k2 c 11 C HRAMVE
4
RLCB. 09 11 o H 8.0 1 20 nsec
RLOB. 10 10 120 HO L H \r_ 05 T4-3 to T5-3
HL LR T — RamAddr . 06
H2 (2R 1 ~FRamAddr . 07
H3
LdHRamAddr ’ bi xel d k
| lood |4 12 , 15
Q kHRamAddr* R— I 13 114 ear HRamaddr
Cl ear HRamAddr Ra ne 4
2 10 13 HSync
XSyncEn’ 5
4 4
RLOB. 13 11 o XSyncEn 6 I i I
R OB. 14 10 120 HO I 3 HSync 041
R OB 155 HL Rl ™ HRamAddr_ 1012 XHsync 7
7 = FRamAddr_ 11 036 4 To
H3 - - from DDM
LdHRamAddr ' p s wi th VSync
7 4 pg A KEN Pi xel O k
RamdHBl ank 10]109e |13 11 14
i I 76
- I f 13
3 |e Pi xel O k dDACEN’
4 MC176
True 5 —|_
R OB, 02" - 2 LdHRamAddr’_ 9c 1 09h Pi xel d k
HrRanCommand’ G hare with pi xel d k' Bd | 1099 080
Dor adoHasHRanmi 9 8
=oracofastiam 2 kHRamAddr ’ 6
k14b
Dor adoHasHRanmi 3 increment at t4 and t5 HRam Pi xel d k/ 2 p
—;Fégog’l“m”d g flf_ter wite RIOB.13 _ 15[h14b |1 preHsync 11f{110b |14 Rantsync
Dor adoHasHRam 7 _2 _Count HRamAddr’ A
6 hare with Rl CB. 14 1501 Nb 1 pr eHBl ank 10 C 1 RandHBI ank
9 8| Sel ect Channel A
| 14b
R OB.15!4 150 Nb 1 preHal fLi ne d 2 Hal f Li ne
. L 081
| |
VSyncEn
HRamAddr . 01 HRamAddr . 01 I 2 AOF415A
QddField 10 HRamAddr .
14
Hal fLine 11

EvenField 13

HSync B
o
] | VSyncEn
1 LTI 1 HBl ank
—H oddFi el d
PC/ 20 KEN’
I-I I-I— HSync
m | M . Pi xel O k' Bd
Hal fLine Dloi(zdoHasHRam
XEROX | Project DDC File Desi gner Rev [Date
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THE DDC MAI NTAINS, FOR EACH CHANNEL, TWO FLAGS: Fl.ag managenent SET CLEARED
NEXT Word Control Block Flag (NextWCBFl ag)
Current Word Control Block Flag (Current WCBFI ag)
by DHT wh by DWI wh
Next WCBFI ag 4 ek oy o
A Vo . . it has filled it has copied
rd Control Block is a pair of values called the NextWCB Next WCB i nt o
Address and MunchCount, for either the CURRENT Qur rent WCB
or the NEXT scanline.
by DWI when by DWI after
Cur r ent WCBFI ag it has copied it has sent out
Next WCB i nt o all the data from
Current WCB the Current WCB

WakeUp conditions:
WakeDHT: whenever CLCB _ NLCB i.e.: end of every HW ndow
WakeDWI: (Current WCBFl ag AND Buf f er Avai | abl €) OR  ( Next WCBFI ag AND NOT( Cur r ent WCBFI ag) )

1 => Set CWCBFIl ag
0 => Cl ear CWCBFl ag
from DW ONLY

RIOB.15!5 7

This circuit ASSUVES:
. a DW conmand with
RIOB. 11 set is to be ignored.See clock page.

AHasDWI"  BHas DWI
2. Any DWI conmmand with
Cur Fl agd k1’ RIOB. 11 low is a CWCBFl ag

command, either set or clear. See clock page.
DDCReset

RIOB.15!5 10

BHas DWI” 11

R OB. 14’ 5
T3-T5 DHTFl agConmand 4
Rl OB. 15’ 6
BHasDWI __ AHasDWI" 7
T3-T5 DWConmmand’ 9
BHas DWI’
R OB. 15’
R 0B. 13
DHTFI agConmand’
AR nore
it gave)s/ two chi Ys i This flag inplementation assunes that DHT flag commands
ps *+: will NEVER set bit 15 and will ALWAYS set either 13 or 14,
the Next flag to set. Also, it assunes the ONLY kind of
el k1’ Co DWI' command it should respond to is one in which bit 15
E is set and therefore Next WCBFl ag is to be cleared.
For DWI commands: For DHT commands:
Rl CB Means Rl OB Means
=20c | OFet ch si gnal _
don’'t touch Flags =2¢ Set ANext WCBFI ag
=1c Set QWCBFI ag and =4c¢ Set BNext WCBFI ag
Cl ear NWCBFI ag
=0c Cl ear CWCBFI ag
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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10 Next Was DWI” 4 MC117
1 Repeat i ngLast 5 —L _3 Procd ko'
1 Kil| DWVakeup =~ ASLISDWL 7 X curTaskisoawr 7|b23d |4 Lastisowr
e OR Repeat i ngLast 6
9 TRUTH !'! 76 RUTH !!
. Kill y\akeup —? o
even if A
Next Li es . MC176
C b23h
9 DWI'Shut Up ProcCl kO’ ¢ 9|
ad ko' a >
Bl ocked’ 11 o 7 preset to
Next Sa' ’ Hel d 3 ] BLOCKED st at e
Last | sDWI’ 6
Wrry about DWI'Real | yBI ocked
BOTH
NextLies DWIReal | yBl ocked’
—_— Hel d anq -
Swi t chUp ith S
T it Held et er|n|f[|at|on
6 or resunption 3St opWakeCount
Procd k0’ ™ ic Hel d’ L
e A 4
don’t count L
BNTG CT’ b! Vakeupvait. 0 1l it Next |ied
188 1 9 RepeatinglLast’ YkeupVait, 1
4 _— 0 D g WakeupWai t . 2 9
S— R
p 213 _ﬁ Repeat i nglLast Vakeup\ait. 3 7
5 vra Cur Taskl sDW” 5
reset counter
IFF really 120
[ ] runni ng p
Procd kO’
015 _BLoCK! 6|b23c |3 12 158l ocked’ Ki | | DWIWakeup sgare with VSYNC
P amT lTnLIE!! wre CR
. . 5
SubTask arbitration AHas DWI’
Procd kO’ BCetsDM 71 S BHas DWI
Next SaysDW’ 4 2 DWIMaybelnitiating’ 10| b23e 13 12 15 DWIReal | yl ni ti at ed’ E

AHas DWI

DWI'Real | yBl ocked’ 6 Repeat i ngLast 13 1
05
BHas DWI”
DWIReal | SubTask. 0! 014 n
Next SaysDWI’ .
used while I!E SubTask. O @i viles ,
initiated RVRegi on i #T0 two ANt S W 4 2
DWIReal | yBl ocked’ 15 Z”?Legéfgfs/wsﬁﬂre o BVt s DWT 5 3
BGet s DWI’ 13 g g
used in cycle before AWAnt sDWI” 6
first instruction 3
BHas DWI”’ 2 FF coul d
cl kO AND
" Initiating
MC176 MC149
AReaderPtr.1 5 4 ] )
AReaderPtr. 2 6|00 g 20 4 AP f oot Ful |
AReader Ptr.3 7 @ 3 => nore
AReaderPtr.4 10 & 9 rpomin Fifo AFi f oNot Ful |’ 5
Munch 11 %) cebtr.110 |AFi oFul | ACur r ent WCBFI ag 4 —L __ 3 DwwantsProc
Poi nt er 12 05 cePtr.2 6 ACur r ent WCBFI a 6
cePtr.3 5 M das Only a0 AVant sDWT
k1 11 ANext WCBFI ag 7
. 'I cebPtr.4 7 (o5} al
| change 9
FFul | d Kk’ . . gginri:]er RM i npl enent s on
(*—'é-SP)erle—l clk 1 BFi f oNot Ful | *
- BCur r ent WCBFI ag’
L] —
BCurrent WCBFl ag 12 BWant s DWI’
Broader U1 s MC176 ) . MCL49 cl kl’ BNext WCBFI ag’ 13 -
ader Ptr. . ,
BReaderPtr 2 6L g 2 2 1 A0 Q01510 |'19e  [13 BFifoNot Ful | 14BvVéant sSDWT_
BReaderPtr.3 7 & Ell G0 P 76 5
BReaderPtr.4 10 9
acerFir @ & Task Wakeup Reque
11 cePtr.1 10 ; .
Munch 023 13 Fi ToFul |
Poi nt er 12 & cebPtr.2 6 @
i1 cePtr.3 5 11 M das Only
I BServicePtr.4 7 @&
n n T
FFull Q k' . . minch :
n
Pr oj ect File Desi gner Rev |Date Page
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NLCB. 08 12 14 10
NLCB. 09 1110 Q@
NLCB. 10 9 QL
NLCB. 11 6 @
o]
03

14 CursorData

T p

Cur sor W ndow 11

Cur sor Hi PEn’ 5 Cur sor Hi PEn’ 7 |

Cur sor W ndow 4 .
. . DR

during HW ndow i I 13

Cur sor W ndow nust Pi xel d k' Bf .

go inactive C | | HW ndow

before |oading ML) Cur sor W ndow

CursorHi/lo with NLCB. 12 — [

new data, so NLCB. 13 11 DO Q

cursorX is | oaded NLCB. 14 9 g I corsrx |
@

before CursorHi/Lo NLCB. 15 6 val ue

L
e
|

r

Cur sor Hi PEn 18 i03 |m |_ 1 Count Cur sor

Pi xel d k’ Be

NLCB. 08 12

NLCB. 09 1110 Q@

NLCB. 10 9 QL

NLCB. 11 6 @3
o]

Cur sor LoPEn’ 7 Cur sor LoPEN’ 7

Cur sor W ndow 6 .
i I Pi xel d k’ Be

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

Cur sor Data

o
w
-

HW ndow 12

Cur sor LoPEN’

15
Cur sor W ndow 13 |9I St opCur sor Count

Pi xel d k’ Be

12 15 Cur sor W ndow

I

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

Cursor X register
Cur sor XPEn’

Cur sor W ndow whenever
counter > 7400B

Pi xel d k' Bf

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

14

Cur sor XPEn’

Pi xel d k' Bf

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

Cur sor XPEn’

Pi xel d k'’ Be
St opCur sor Count

XEROX | Project DDC File Desi gner Rev |Date Page
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MC176 MC176

o
=
N

124

BRYRRE
BRYRRE

TIOA 6! 5 '2 TIOAD y. 06
6 .

5
g X 14 R OB 14’
| OB. 15! 10 @ . 15! 2%
11 o
12
& I
Rl OB. 15! 3 12 15 RIOB. 15’
R OBcl k1’ & iB-I-
O SRcvdDat a
2 108 16! , )
TI OASaysDDC | 3 052 O Sbhata’ on parity
3| | OB. 15 p
dl OB. 15 muffler data on |1 OB. 15
1] 1 OB. 17! s .
dl oB. 17 069 nuffler data’ on parity
. T.. P
1 | OB. 00
— 1 O SRevdDat &' O Sbata on | OB. 00
071 ! WTUD
P Slow | nput Interface
n
| gnor eCommands Pul se T3-T5
out put command pul ses
TI QADl y. 00 5| f14b 2 M ni M xConmand’ 372
DDCTI QA 00 /6 I
MC161 c 3] DWIConmand’ 373
L]
ToADy. 01 TIOAD y. 05 14 : 76 T
DDCTI OA. 01 T cADI d 4 DHTFI agConmmand’ 374
]
TIOADl y. 02 6
e 1 HRanConmmand’ 375
DDCTI QA. 02
TI OADl y. 03 f 1 NLCBConmmand’ 376
L]
DDCTI OA. 03 .6
g ll St at i csConmand’ 377
TI 0ADl y. 04 Tl QASaysDDC' ! 1 6 L
Tl CASaysDDC ! 2 5—
DRCTI R 04 Device 37X - I
MC176
074 | OQut ' ! RI OOut ’ 9C f 14h
P clkl' Cc |S
|
. n
XEROX Pr oj ect DDC Fi.l e ' Desi gner . Rev | Date Page
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CursorData 9

AtemoO 11§ share TI OA=DDC ] .
Bltem 0O 1 7] Atobata 13 Pi xel G k need deskew ng FF
15 11]1 09f 14
Alto uses eith Al toPol ari t 26
or both channel !TIB a— I
nk 5 3 13 14

HBI ank

Al t oVi deo

1 => Black
VSync’ 14
13 ttlVSync
Al t oVSync 076
VSync is |ow true
ttlVideo p
Al toVi deo 1 => Bl ack Al t oTTLVi deo 72
HSync neg = Bl k
ttl HSync’
Al t oHSync 73
HSync is High true
ttl CSync p
CSync Al t oCSync 077
HSync or VSync Low i f either
HSync or VSync p
What ever L | p1 SPARE V\hat ever p1 SPARE What ever 1
16 16
8 b2 8
Wat ever 1 PARE Wat ever 1
16 16
8 a20 8
Vhat ever 1 PARE
16
8 a2l
What ever 1 PARE Vhat ever 1 | p1 SPARE What ever 1 |1 SPARE
16 16 16
8 b21 8 d19 8 121
HW ndow! 1 5]119b 2 HWBynced 12 o 15 FFulld K’
?76 T 13 3
[ ]
MC176
(] | 19h
9
o -
L
XEROX [|Project DDC File Desi gner Rev [|Date Page
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R OB. 12 19/f04b |23  MniMx. 0 11]b03b |14 dDAC 0
71
R 0B. 13 18 c |2 MniMx. 1 10 c |14 dpac 1
71 =y
R OB. 14 17 d |2 Mni M x. 2 QF(d 2l dpac. 2
71 [Ty T
R OB.15!1 16 e |2 MniMx.3 7 e |3l dbAc. 3
L]
Rl OB. 00 5 %
resraia 5 - 1 Altem 4 11 b |14 dbac. 4
R OB. 01 3 >
Altem O 4 (ol || %
RICB. 02 v - J A tem5 10 C 1 dDAC. 5
Altem 1 13 @ H
RIB.03 1(1) 1 Altem 6 oftXd (2] doacs
Altem 2 13 @
f02 ™)
Al t oPol ari t Altem 7 7'5%; 3| dDAC, 7
L]
kl udge needed 1 1
for Alto —(
emul ation
BUG here:
, m ght have one
R OB. 04 5 MC158 dDACEN bl ack pixel at
Alte.m3 3 DO ® 1 | eft edge. Depends
on overscan.
Rl OB. 05 3 2 . , FIX: MR with
Bltem 0 4 Q Pi xel d k' Ab (HW ndow OR VBI ank)
RI OB. 06 12 T Bl ank
AOn 13 @
R OB. 07 10 T
BOn 11 ®
g02 dDACEN’ 5| F16 D04t f,
———FF co
M ni M xConmand’ Pi xel O k' Ab
CBlank 13
NOTES:
G\DFour is _ _
used as single point G\ND Lumper W I8
for DAC system
MSB  dDAC. 0 8
dDAC. 1 7
dDAC. 2 6
dDAC. 3 5 14 GN\DFour
dDAC. 4 4 173
dDAC. 5 3
dAC 8 > i Iout-
LSB dDAC. 7 1
VConp 11
VRef + 12 . -
VRef - 10 1 junper wiré6 1 O0.1lnfFarad 16
M8 2 0. 1nFarad 15 2ins g, 05 15
Filter VEE 3 3 KChm 14 3gnd 2
GDFour 4 120 Chm 13 4out 1 13
Di gi tal / Anal og converter 5 180 Gm 12 5 0.1nFarad12
6 3 KChm 11 6 12 nHnry 11
7 10 7 2 ohm 10
8 09 8 + 22 nF 09
| ocation a0l | ocation a03
RevCd: swapped positions
of 12nmH and 2nF
XEROX Proj ect DDC File Desi gner Rev |Date Page
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(ECLT U I T T I O O

control |l er

sends t erm nal
HRamAddr . 10 dat a akes data 2 3 2 3 2 3
Cl ockA
0 1 0 1 0 0 1
Cl ockB
VSync

HS!I"IC

For ceC kBLow

CLAIM HRamAddr. 10 is the waveform for C ockA Delay it by one pixelclock, and invert,
for CockB. ClockB is also jammed | ow by (HSync OR VSync) del ayed by one Pixel dk. To avoid hiccups in the
phasing of ClockA with respect to C ockB, 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.

CBl ank must be phased so that it changes when HRamAddr. 10 goes from 1l to 0. However,
by two pixel clocks from RandHBI ank,
transition of HRamAddr.10. This is slightly confusing,

CBlank is del ayed

so be careful.

deskewi ng FF required

so the HRam nust be progranmed to nake RandHBlI ank change on the 0 to 1

then you get the waveform

0 => bl ack
MniMx.0 10 1 => Black 0 => Black
14 M ni M x.0 5| do2b |2 O Sbat a. 0! 144
1
N[IlOl CBl ank m I O Shata. 0’ ! 7
cheat on deskew r
[ ] shouldn’t matter O SDat a. 11
" 14 " 144 1 => Bl ack 6] do2c |3 O Shata. 1'! 7
7 d&d 4 2 O Shat a. 2! ks>
M ni M x. 0’ 1 15 QO SDhata. 2'! 5
F p—
15 10| do02e |13 i 3 QO Shat a. 3!
Pi xel 0 k' Aa T 376 T :?I- O SData. 3' | g
True 11| do2f (14 10 14 O SCLKA ! 160
I\
S 6 I 111 osdka ~
Pi xel d k’ Pi xel d k’
HRamAddr . 10! 3 11| c03f 14 Forced kBLow 12] d02g |15 13 1 Q Sd kB!
vSync o . ol asake!
d k 6
A Y
HSync cO0 15 NCL76
. 7C|6k' C _do2n
Pi xel a k' Ad)]
e4 3 S
.6 VEE 1 P1 VEE 1 P1
22 QO Sd kB 22 QO SDhat a. 0
ES a Sa kA EB O Shata. 1
from Baseboar d 5 4 4
QO Sbhat a. 3 O Sbata. 1’
177 Keyboar dDat a 7 b S O SRevdDat a gg O SO KA Eg O Shata. 3’
O Sbhata. 0’ O Sbata. 2’
RamdhBl ank 6 e O SO KB A O Shata. 2
conveni ent cl ock O SRcvdDat a’
. d42 ed2
synched to m crocode 1
4 220 olimto -5.2 220 ofimto -5.2
[ ]
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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| OReset !

130

RIEB. 1511

Rl OB. 08 5 MC176 2 XS El 11 14 XS E
yncEn yncEn’
Rl 0B. 09 6 0o g S 2kePi xel O k 040
@ 4B LiseFakePi xel d k QI
@
o] - Muffler data is |atched
& - EVERY statics comand

Staticsd ki b Statics Register

DVD. 01 2 sl P DMVD. 00
) 6 120 g ' 5 2 Muf Addr . 05'
04
QQ
& Rogos 5|8
03 1 DVD. 08 =100 1 Muf Addr. 08
20| Muf Addr . 05 : 3

™8 Muf Addr. 06 Muf Addr .

14 Muf Addr. 07 Muf Addr .

8 8 R 8
8 8 /@ 8

1 06

Return Mufflers to

M das whenever

Dor ado not running.
Take mufflers on
every Statics conmand.

St ati csConmand’

Muf Dat a. 0 6]

Muf Data. 1 5[0 | 08

Muif Dat a. 2 4

mf$:::2 1:1" , |15 doMixData 12 15 dDMuxData’

Muf Dat a. 5 12 -I'l'bStatics ' to Statics

Muf Dat a. 6 13 regi ster regi ster

Mif Data. 7 14

Muf Addr . 06 10 164

Muf Addr . 07 9 DMuxDat a! 186

Muf Addr . 08 7
e '!TR) wire OR P
(@

File Desi gner Rev | Date Page
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ACur rent WCBFl ag 6 Altem 0 6 AOn RESON
AReader Ptr. 1 5120 APTRS Altem L 5 {00 | TEMS BOn
AReader Ptr.2 4 Altem 2 4 ARes. 0
AReaderPtr. 3 3 Altem 3 3 ARes. 1
AReaderPtr 4 11 7 A5 MifbData.0  Fryema 11 2 |15 MifData. 4  go=p (15 MifData. 0
AReader Ptr.5 12 000 Altem 5 12 040 BRes. 1 100
AReader Ptr. 6 13 Altem 6 13 75 Term sLF
AReader Ptr.7 14 Altem 7 14
Muf Addr . 09 10 164 Muf Addr . 09 10 164 P/quccr.Og
Muf Addr . 10 9 h12 Muf Addr . 10 9 e06 Muf Addr . 10
Muf Addr . 11 7 Muf Addr . 11 7 Muf Addr . 11
Muf Addr . 05 Muf Addr . 05 Muf Addr . 05’
\C | | \S
ANext WCBFI ag 6 Bltem O
AWiterPtr.1 5 APTRS Bltem 1 | TEMS
AWiterPtr.2 4 Bltem 2 3110- 3177 unused
AWiterPtr.3 3 Bltem 3
AWiterPtr 4 11 7 A5 Mifbata.1 = Foo 15 MifData. 5
AWiterPtr.5 12 010 Bltem 5 050
AWiterPtr.6 13 Bltem 6
AWiterPtr.7 14 Bltem 7
Muf Addr . 09 10 164 Muf Addr . 09
Muf Addr . 10 9 j12 Muf Addr . 10
Muf Addr . 11 7 Muf Addr . 11
Muf Addr . 05 ~ Muf Addr . 05
BCur r ent WCBFI ag Q AServicePtr.1 .
BReaderPtr.1 PTRS AServicePtr.2 PSi ze
BReaderPtr.2 AServicePtr.3
BReader Ptr. 3 AServicePtr. 4
BReader Ptr 2 |15 Mifbata. 2 B Ui ceptr 1 (15 MifData. 6
BReader Ptr. 5 020 BServicePtr.2 060
BReaderPtr. 6 BSer vi cePtr.3
BReader Ptr.7 BServi cePtr. 4
Muf Addr . 09 Muf Addr . 09
Muf Addr . 10 Muf Addr . 10
Muf Addr . 11 Muf Addr . 11
Muf Addr . 05 Muf Addr . 05 ~
I\ \ \
BNext WCBFI ag 6 AFi f oFul | 6 &.}
BWiterPtr.1 5 BPTRS BFi f oFul | 5 SPSi ze
BWiterPtr. 2 4 ASi ze8 4
BWiterPtr.3 3 ASi ze8-4 3
BWiterPtr.4 11 z BeMibata.3  Z57cs a7 11 z He Mifbata.7
BWiterPtr.5 12 030 BSi ze8 12 2070
BWiterPtr.6 13 BSi ze8- 4 13
BWiterPtr.7 14 BSi ze8-4-2 14
Muf Addr . 09 10 164 Muf Addr . 09 10 164
Muf Addr . 10 9 k12 Muf Addr . 10 9 al9
Muf Addr . 11 7 Muf Addr . 11 7
Muf Addr . 05 S Muf Addr . 05 S
True 1[SPb Jgazb M€ IMgpyp Jksip Hue  IMgpp Jgaop  LLUE 1[sP b Jk52b
. Y Y
VakeupWai t . 0 1 2 DDCOMD. 01 ] 2 o ksic DDCTIOA. 00 ] 2 DWITask. 0 1
. -
WakeupWait. 1 1 3 DDCDMD. 02 ] 3 o 7 Jks1d DDCTI OA. 01 3 DWITask. 1 0
. Y
WakeupWi t. 2 0 4 DDCDMD. 03 Q4 o Jksie DDCTI QA. 02 4 - DWITask. 2 1
. Y Y Y
WakeupWai t . 3 0 5 = DDCDMD. 04 Q5 =ﬂl“. K51f DDCTI OA. 03 5 - DWITask. 3 1
i DDCTI OA. 04 6=
wait 8 cycles LJ 3000- 3177 =g Task 13B
break legs 4,5 break | egs 4, 5 Devi ce 37X break |eg 3
for mnimum al |l owed wait break no | egs
Al SIPs are standard 100 ohmterm nators with | egs broken as shown
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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Al tenCl KEn’ a 7 3 Al tenCl k' Aa prePi xel O k' Bb 7 3 Pi xel C k’ Ba
prePi xel d k'’ Ab 5 2 Al tenC k' Ab 5 Pi xel d k'’ Bb
6 Altend k' Ac 6 Pi xel d k' Bc

Bl t enCl kEn' a 11
prePi xel A k’ Ab 9

Bl t enCl k’ Aa prePixelC k' Bb 11
Bl tend k’ Ab g
Bl t enCl k' Ac

i xel d k’ Bd

i xel d k’ Bf

prePixel Ak’ Aa St ati csConmand’ StaticsC kl' a
N precl k1' Bb StaticsC kl'b
precl k0’ A Tl OASaysDDC ! 4 Rl OBcl k1' a
Rl OQut’ Rl OBcl k1' b
precl k1' Bb Rl OBcl k1' ¢
n
precl k1’ A * NLCBConmand’ WiteNLCB a
5 cl k1’ Ab recl kl' Ba teNLCB' b
6 HW ndow 4 teNLCB' c
WiteMni M x’ PC/ 20 kENn’ Pi xel d k/ 2' Ba

M ni M xCommand’ 11
g

precl k1’ A prePi xel O k’ Ba Pi xel Cl k/ 2’ Bb
10 Pi xel O k/ 2' Bc
0]
precl k2’ A a cl k2' Aa
5 cl k2’ Ab
6 cl k2' Ac

WitelnProgress’ 7 3 WiteFifo' a
Fout Taskl sDWI” 5 IncrementWetr' a
precl k1' Da 6 WiteFifo'b

cl k2 UseAFI B 7
cl kO ACanReadFifo'!3 5
Read In SH preclk0' C 6

3 LoadAFI B
LoadAFI B
LoadAFI| B’

oo

WitelnProgress’ 11 WiteFifo' c

Fout Taskl sDWI’ 9 Increment WPtr'b
clk2 BVantsFifo’ 11 LoadBFI B a preclkl’ Da 10 WiteFifo'd
cl kO BCanReadFifo'!4 9 LoadBFI B’
Read In SH preclk0 C 10 LoadBFI B’
precl k1' Db 7 3 clkl’ Da
5 ) cl kl1' Db
6 cl k1’ Dc

ASI| BLoadEn’ 7 3 LoadASI B’ a% | K1’ Db
5 ASI B b% g\r/\;'go : d 13' Cur Fl agd k1’
, o nan rFla
precl k2' C 6 ASI B' c% ROB 11 o
BWwant sSI B’ 11 LoadBSI B a% ignore | OFetch
g LoadBSI B' b%
precl k2' C 10 LoadBSI B' ¢
precl k0’ D
[
precl k0’ C 7 3 Procd k0’ a precl k2' Db
| gnor eProca 5 ProcC kO’ b
6 Procd kO’
precl k1l' C 11 cl k1l Ca
9 clk1l' Cb
1@ cl k1’ Cc precl k0’ D
HW ndow 1 -L
[ ] CAUTI ON: prePi xel d k’ Db o
[ fl akey HW ndow Reader Ptrak %
synchroni zer ™ for both A and B
preSH b _L 14 FHI3
u
SH 12
DoradoHasHRam
1 L 150 krramaddr %
Dor adoHasHRam 14
prePixeldk’'Da 13 ‘rd 'gh“y,SIOW clhk
Ta 8I use cl k2’ for
share with kl4c increnent after
LdHRamAddr - P. 14 wite
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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MenSH ! 7 s

005 D prepreFH %
MenCl kEnabl e’ a! 68 |
CLK. di spl ay’ 9
1
4
7 3 preprecl k2' a%
5 preprecl k2' b%

preprecl k2' c%

CLKEnabl e’ b! 11

0,
008 3 | gnor eProca%

| gnor ePr och%

P ’
n
[
pr epr eFH 5 4 preSH a%
7 3 ] preFH %
6 e} preSH b%
preprecl k2' c 9 Il
1T ) precl k2’ A%
1d
|
[ [
preprecl k2’ a 7 3 precl kO’ A%
preSH a 5 recl kO’ C%
6 precl kO’ D%
11 precl k2' C%
9 precl k2’ Da%
18 precl k2' Db%
n
[
preprecl k2' b 7 3 precl k1’ A%
preFH 5 precl k1' Ba%
6 precl k1’ Bo%
precl k1’ C%
precl k1' Da%
precl k1’ Db%
preprePixeld k' % 7 3 prePi xel d k' Aa%
5 2 prePi xel O k' Ab%
6 prePi xel C k' Ba%
11 prePi xel C k' Bb%
prePi xel d k'’ Da%
prePi xel O k' Db%
a0s 8 5 4 _Cystal!  from DDM . .
RFout - Pi xel d kVCO RawPi xel G k 7

3 preprePixel dk’

'-ZI- note sex inversion
5

F

from Statics

I | board 184 ———==—=—"5" | Rawbixeldk o0
K1115A 6 2 . on DDC Crystal — seFakepi xel d k
board p from Statics
backpanel )
junper wire FakePixel Gk 13
)

Dat e Page
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C | connECTOR CONNECTCR | T T™wl CONNECTOR | 1oBLo | CONNECTOR | 1B ok C

B 181 b 168 C 153 d 137 e 124 f 109 Jo3 g 80 h 64 | 48 | 33 k 20 | B
DAC  |poar 135 [rioace TIoa [T ALTO | ALTO |[RROB RIOB |RIOB 1
Plat |102 fsyne 176 1176 1 [35 74128 | 125 |176 "¢H176 TCY176 TClsE31
&i 102 [ OsS |[Tioa=D|{MWux [vMux [NLCB |DIOB  |NLCB [N cbAd 2
10818 ab88 | 176 113 |158 158 145 W |100 145 W |F16 P2 [SE210
3] pAC Wx |3 |DWITw |TIOA=D|ALTO |NLCB |CURSR [CURSR |CURSR |N cbAd [CURSR | ;
Plat [F16 PC[176 pc[231 0] 113 |105 145 W|141 P |141 P |141 P [197 141 P
K Mx |as |as aS |[wix]lCcbEnfvsyC |CURX [CURX [CURX |CURX 4
scf[ F16 PC|105 101 176 161 104 |F16 P |F16 P |F16 P [103
5 [PCLK  |LSR as as as MM x | | © cbEn|STAT | STAT 195 |CURSR | s
Xt al 104 FOO F16 174 161 231 S¢l176 scl RI OB [104

SCEN Bdl CEn | _pc, 0.1 MU MU |asizE [ARes | sei [N MDas | &
121 |mix Al TEM | BI TEM |F16 P2 |F16 P2 | rc1 Pql 2 158

o ArResc |BrResc oo |[aemevox|ATEM |BITEM |BSIZE |BRES | c PULSE [MDAS | -
F16 P |F16 P |210 s 104  |104  [F16 P2 [F16 P2| *c 195  |158

4',:108 LSR ASRC BSRC AITEM (BITEM JHWDO |BWTH |BWOTH |BWDOTH [(BWOTH |[M DAS 8
RE

118 F16 | F16 | (104 104 135 P2 |F16 P |F16 P |F16 P |103 164
g |ASYNC |ASYNC |ASYNC |BSYNC [ASYNC [BSYNC IMODE ABCFF |AWDTH [AWDTH |AWTH |176 9
231 2 |231 2| 105 231 2135 | |135 | JF16 P2 (135 P |F16 P |F16 P |F1l6 P PC P

s | |BSR | [ASR BSR | [ASR | |BSYNC JVCW  |BLMarg |BLMarg |BLMarg |BLMarg [HRmout | 44
FOO FOO FOO FOO 105 F16 P2 |F16 P |F16 P |F16 P [105 F16 P

11 ASR | [BSR | |ASR | |BSR | |[BSR | [BSR | WANT | ALMarg | ALMar g [ ALMar g | ALMar g | AWDTH 11
FOO FOO FOO FOO FOO FOO 117 F16 P |F16 P |F16 P | 105 103
I [BSR | |ASR | |BSR | [ASR | [pc0’ pc2' j pci'pcl’ | MJ MJ MJ MJ 12

FOO FOO FOO FOO SE210 SE210 |ARP AF |BRP BF | AWP AF [BWP BF

13]ASIB [BSIB [AFIB  [BFIB [BFIB [, rsn fope ppe | HRADr [HRAdr |HRAddr [HRAddr [MDAS |3
176 176 FOO FOO FOO SE212 |SE210 |F16 H|F16 H |F16 H |103 166
£

B BSI B AFI B AFI B BFI B COw flags |HRam HRam HRam HRanC [HRanC | 14

1#6  |176  |Foo  |FoO  |FOO  [176 1 | 117 [415 HW|415 HW|415 HW|118  |118

15|ASIB |BSIB |AFIB |BFIB | ,p NFl ags | CFl ags| DHasHR |AFULL | BFULL |AFULL [BFULL | 45
176|176 |[Fo0 | FO0O 231 1 | 231 cf|2311p2| 149 |176 1 |176 1 [149
A%B BSIB |AFIB [BFIB | p | p ARP 1pd BRP 1 pd AW wpd BWP wpd 16
1 176  [Foo  |FOO FI6 [F16 |F16  |F16

17 ASI B BSI B AFI B BFI B | P | P FiFol Fi Fol | ARP rpgBRP rpg AWP wpq BWP wpg 17
176  |176  |[Fo0 | FO0O F16 |F16 |F16  |F16
Ag_% BSIB |82 |asmBo | p | p isn [Lctot| FAM  [PTRS | g
1 176 ABSI B 2 rpc 0 117 174 103

MJ ABSi ze |PrROD: 1 fifo 1 20 FAM Sync
103 + P P Fl FO Fl FO — 174 176 19

M) [aFiB |BFIB | p P FA 2 [FAM FH FAM  [incsP
SP FOO 231 [174 sH 174

BFI B | P | P FA 2 |FA 2
FOO FIFORFIFOY 1231 |231
231 195 176 176
cl kO 0 BLKDBJfASP 1 |BSP 1 FirFol FIFEd FOUT 1 [FOQUT 1|FQUT 1 M DAS
176 o 135 1) F16 F16 176 176 176 102 ecJf 28
SUBT WEpace | HELD 1 O nQut| TIOCA=D|FQUT 0 |FOUT 0 JFOUT OJ| FTsk 24
106 AJ|105 195 F16 0 |231 O j1660 161 176 176 176  J|113
11 b 26 c 39 d 55 e 70 f g6 99 g 114 h 129 | 143 159 k 174 | I D
a Hol d
E_ \oq  swt BLK | FI N | 1O n/out CONNECTOR [lod FnxT  Four | ETsk  DMux E
Pr oj ect Ref erence File Desi gner Rev |Date Page
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DDC Sl ow | O System

DEVI CE TI OA 1/0 TASK FORVAT and COWVMENTS
STATI CS 377 o] DHT, EMJ See Bel ow
NLCB 376 o DHT, EMJ NLCBAddr . 0- 3, , Dat a. 4- 15
HRAM 375 (0] DHT, EMJ Keep, Wite, LoadAddr, O, Dat a. 4- 15
DHTFLAG 374 (0] DHT . ..., ANext WCBFI agSet , BNext WCBFI agSet , 0
bits 13, 14,15
DWI 373 o DWI | OFetch signal,...., Set/ Clr CWCBFI agANDC r NWCBFI ag
bit 11, ..... , bit 15
M ni M xer 372 le] DHT, EMJ address, , data
always wites MniMxer RAM
STATUS 370 | DHT, EMJ Sel ected nuffler input returned in
bit 15
Pl XELCLK 367 o] DHT, EMJ Pi xel clock rate
| ocated on nmi xer board
M XER 366 o DHT, EMJ Keep, Wi te, LoadAddr, 0, Dat a. 4- 15
| ocated on nixer board
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Muf f Muf f Muf f Muf f Muf f Muf f Muf f XSync | Fake Use Unused | Unused | Unused | DWI DHT
X Addr Addr Addr Addr Addr Addr Addr Pi xel Fake Shut Shut .
.05 .06 07 Los | oo .10 11 Enable 14 ek | i xel Up Up- Statics
Cl ock Reset
DDC
NLCB NLCB NLCB NLCB
Addr Addr Addr Addr NLCB Dat a
00 01 .02 .03 ) NLCB
12 bits
Keep Wite JLoad Addr. 0 JAddr. 1 JAddr. 2 JAddr. 3 JAddr. 4 JAddr.5 JAddr.6 JAddr.7 JAddr.8 JAddr.9
HRam HRami Hram
Addr Hsync | Hel ank [Hal f HRAM
Li ne
Set Set Must
BNext ANext Be
e KNG S DHTFLAG
Fl ag Fl ag
| OFet cHy Must Must Must Set /
signal |Be Be Be ar
0 0 0 Cur DwWr
WCB
Fl ag
Addr ess. 0-7 Dat a. 0- 7 M ni M xer
Cd kRate. 0-7 Pl XELCLK
Keep Wite JLoad X Addr. 0 JAddr. 1 JAddr. 2 JAddr. 3 JAddr. 4 JAddr.5 JAddr. 6 JAddr.7 JAddr.8 JAddr.9 JHi/Lo
M xer’ M xer’ |M xer sel ect M XER
Addr M xer Data
12 bits
XEROX Proj ect Ref erence File Desi gner Rev Dat e Page
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Next Line Contr ol

Bl ock For mat

Addr ess Nare For mat
0 VCW 0...0, VvBlank, VSync, EvenField
vertical control word
1 AMar gi n LMar g[ 00. . 11]
2 AW dt h W dt h[ 00. . 11]
3 AFi f oAddr Fi foAddr[0..7] *mnust be even
4 AScan 0...0,Polarity, Resolution[0..1], Si ze8, Si ze4, Si ze2,
5 ModeCont r ol 0..0, 24Bi t, AByPass, BByPass, A8B2
6 reserved
7 reserved
10 unused
11 BMar gi n LMar g[ 00. . 11]
12 BW dt h W dt h[ 00. . 11]
13 BFi f oAddr FifoAddr[0..7] *must be even
14 BScan 0...0,Polarity, Resolution[O0..1], Si ze8, Si ze4, Si ze2, ¢
15 Cursor X Cur sor XCount [ 0. . 11]
16 CursorLo Cursor LoByt e[ 4. . 11]
17 Cursor Hi Cur sor Hi Byt e[ 4. . 11]
XEROX | Project Ref er ence File Desi gner Rev lpat e Page
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DDC

SI ZE

Altem

(o]

Bltem

Cur sor Dat a

Al t enCl KEn

Bl t enCl KEn

A f

BOr f

HSync

HBI ank

Hal f Li ne

VSync

VBl ank

Pi xel A k

Crystal

Gscil | at or

Modes

XHSync

XVSync

XSyncEn

O Sbat a. 0

QA SDat a. 0’

O Shata. 1

A Sbat a. 1

O Sbhat a. 2

A Sbat a. 2’

QA SDat a. 3

O SDat a. 3’

a sa kA

a sA kA

a sA kB

a sA kB

QA SDat aQut

A Shat aQut’

Al t em 85-88-89-92-93-96- 97- 100

Bl t em 101-104-105-108-109-112-113-116

Cur sor Dat a
Al t enCl kEn
Bl t el kEn
ACKF f

BOr f

HSync

HBI ank

Hal f Li ne
VSync

VBI ank

Pi xel d k
Crystal
Gscil | ator

Modes 28-32-33

XHSync
XVSync
XSyncEn

Al toVi deo

Al t oHSync

Al t oVSync

Al t oCSync

DAC

DAC G\D

2 coax

spare

Keyboar dDat a

Rl Rl Rkl Rl Rkl Rl Rl Rl Rl

G ey |evel

Alto nonitor cable

7 wire interface cable

driver cables

from Baseboar d

XEROX |Project Ref er ence
PARC Dor ado DDC to DDM I nterface
N

File

Di spY29. si |

Desi gner Rev
K. Pier Ck
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Seven Wre Interface Cable

DA15P Dor ado

connect or backpane
OSbata.0 1 ™ O Sbat a. 0
O Shat a. 0’ 1 O Shat a. 0’
O Shata. 1 1 O Sbata. 1
O Shat a. 1’ 1 O Shat a. 1’
O Shat a. 2 1 O Shat a. 2
O SDat a. 2’ 1 O SDat a. 2’ Di spY
O Shat a. 3 1 O SDat a. 3
O SDat a. 3’ 1 O SDat a. 3’
a sA kA 1 a sA kA
O SA kA 1 O sA kA
O sd kB 1 O sd kB
O sA kB 1 O sd kB
Ol SDat aQut - Ol Sbata
O SDat aQut’ 1 O SDat a’

.
BASEBQARD * indicates

Di spY
177

Keyboar dDat a *

backpanel wiring

BNC coax
connect or coax

BNC coax
connect or coax
Not e:

repl ace the ConpSync pair

G ey |level cabling

center

172

shield

center

shield

DAC out put Di spY

DAC ground
I nsul ated from chassi s ground

CompSync Di spY
ground

ConpSync currently appears in tMe Alto cable. The
Al'to display doesn't nmake use of ConmpSync.

We could sinply

in the Alto cable with the coax.

W then have the capability to attach a local Ato type display
and a renote display.

Si x BNC connectors nounted on the "square" side.

Cabl i ng not yet defi ned.
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1. LEAVE LOCATI ON a02 BLANK. Do not plug in MC10318
2. Plat1816 in locations a0l and a03 are di screte conponents shown bel ow.
3. SIPs are 100 ohmterm nator package with | egs broken

location |break |egs See page 23.
g41 4,5

942 none

k51 4,5

k52 3

4. SIPs at |ocations d42 and e42 are 220 ohm val ue i nstead of 100 ohm

5. Crystal oscillator KL1115A, l|ocation a05, value 50 mhz

junper_wire

16 What ever

1 J unper wiree 1 0. 1nfarad 16
2 0.1nFarad 15 2in3  4g o5 15
3 3 Kohm 14 3gnd 2 14
4 120 Chm 13 4out 1 13
5 180 Ohm 12 5 0.1nfFarad 12
6 3 KOhm 11 6 12 mHnry 11
7 10 7 2 ohm 10
8 09 8 + 22 nF 09
|l ocation a0l | ocati on a03
See Page 20.
1. Qutput
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