DORADO SCHEMATI C

Di spl ay Y

S

Tabl e of contents

ILILE Page.
FOQUT interface 01
Poi nt ers 02
Fi fo Address Logic 03
Fifo 04
[tem Pernutation Legic 05
I nt ermedi ate Buffer Conat+ol 06
Channel A Data Path 07
Channel A Itens and Shift/Load Control 08
Channel A Current Line Control—Bleck—— 09
Channel B Data Path 10
Channel B Itens and Shift/Load Centrol 11
Channel B Current Line Control—Block 12
Next Line Control Block 13
Hori zont al RAM 14
Fl ags 15
DWI Task WakeUp Logi e 16
Cur sor. 17
Slow | O I nterfacse 18
Al'to Display Driwvers 19
M ni M xer 20
O S Ternm nal Interface 21
Statics Register and Muf fl er—Control 22
Muf fl ers 23
Cl ock Drivers 24
Pre Clock Driwvers 25
Layout 26
Sl ow | O Syst em For nats 27
Next Line Control Block Formats 28
DDC to DDM I nterface Tabls 29
Cabl i ng Sunmar y 30
Confi gur atien 31

XEROX Proj ect
PARC Dor ado

Ref er ence File

Desi gner
Display Y Title Page Di spY-apcRev-[pa. skl Pi er
.

Dat e
10/ 22

Total Page
/81 31




CLK: 01 01
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Fout Task I
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Word in EvenReg

Word in OddReg

Wite Fifo clk — —

cal cul at e WAddr — — — — — — —

latch
wite address ol K1’
MC176 Fout Next ! 11| k23t |14 6 3 _WitelnProgress’
Eout. 00 Sl o 131
Q VN6
@ <
05] ,
%} cl kil
05} 6]119c 3 Fout Taskl sDW

RT

cl ki’

Fout SubTask, 0! 12] k239
=> A channel [N 6

15
=> B channel —( -FZ 4 BWitingFifo'
Count Enabl e’ to
increment Wptr

AWitingFifo'
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A Service

Poi nt er
4 .

fServicepPtr. 4

I'ncrenents whenever

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

clkl' Ca

B Service

Poi nt er
4 .

I ncrenents whenever

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

DDCReset BHas DWI” L
Alncrenent SP’ j—l
DWFConrand’ 5 I4 Bl ncrenent SP

2 11
ROB 11 1 Alncrenent SP'

BHasDWF 10
er AHas DWI”
B Witer P?I nt er

lncrement WPt r' a

AWitingFifo'

A Reader

Poi nt er
4

reader pointers nust be
itialized by mcrocode setting
CB[ Pointer] to zero during
vertical retrace.

AReader Pt r PER’
only possible during
HW ndow

ReaderPtrd k'

onl ssi bl e during
HW ndow

ReaderpPtrd k'

AReadi naFi f o’ possi bl e during HW ndow

onI possi bl e during
HW ndow

BWitingFifo

B Reader

Poi nt er
4

) PtrPED’
only possible during
HW ndow

ReaderPtrd kK’

Pt r PED

ReaderPtrd k'

possi bl e during HW ndow
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FI FO Address MJUX/ FF FI FO Address MJX/ FF

5 MC174 MC174
X0 BReaderPr.4 31,
5 0 2 10] s
9;| X 5 S EifoAddr 0'2 BWiterpPir 4 4 o 5 P oAddr . 4! 2
. 6 18b ;>Q o1 AviterPtr.4 6 20bT | ﬁ,
. 0 1 'Q i 12 4 1 CIQ 0Addr 412
u .E‘ 1 t‘* VEZ31
MC174 i & B Ptr.5 13| Mo174 3
BReaderPtr. 1 131y, - X0 ~
Bwiterpir 1 12 ox 22 o SN oAddr 1'2 BWiferPtr. 5 12 ox 2 o SN ifoAddr.5!2
AWiterPtr.1 10 -t AWiterPtr.5 10 -t
18c L Jp 20c I L Jp
1 6 "S oAddr 112 3 S\ 0Addr .51 2
R V231 > V231
MC174 i & MC174 i &
BReaderPir.2 31, - BReaderPIr.6 31, -
BWiterbtr 2 4 OoX '. (.1-“ EifoAddr.2!2 BWiterPir. 6 4 OoX 2 10 D ,.1-‘ ifoAddr. 6!2
AWiterPtr. .2 6 lng MH, AWiterPtr. 6 6 .ZObT !,
2 11 ‘.‘! 0Add 12 6 11 CI “S ifoAddr.6'!2
E'« VEZ31 l?« VEZ31
MC174 B MC174 3
BReaderPtr.3 131, - BReaderPr.7 131, -
BWiterPtr.3 12 oX D X OAddr.3!'2 PBwWiterPtr.7 12 oX D X oAddr . 7' 2
AwiterPtyr. 3 10 T A AWiterPtyr. 7 10 T A
6 “q i f oAdd 12 6 ‘.q i f oAdd 12
[ B 1 | B 1
7) ) .
u . Wite In Fi
Read In SH
Ett 12 selectwite gf MA74 E 15 Selectwite gf MA74
S2 S2
EH !6 SelectWite 9 EH !4 SelectWite 9
9 MC118 |
SH 11 10
BWitingFifo 11 1 : : 5
14 )|
EH 11 13 K
BCanReadFifo' 11 12 c 13 ;I:ared wi th WakeDHT
[ shared with HRam . |
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Item Generator Pernuter
See Itentenerator table for input specs

. MC174 . MC174
Efo08 13 2 1] X0 E'-LQ'"J'E—HE. fo. 1] X0
dFIB.00 = Fifo.00 Eifo 02 > X S5 dFI B 08 Eifo 0 > X
17¢ 19c

many | oads, but has
>20 nsec to propogate
(Size 112
Si ze CurSize
8 11
. ) 4 10
BReadi ngFi f o 2 o1
ACanReadFjfo' 14 1 00
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ANt sSI B

I nt er nedi ﬂﬁ ﬁ““ﬁi @P”

P spY06. si |

K. Pier

11/ 02/

BVANt SSI B
MC231 MC231
CC a09 C bhog
9 gl
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AFL B. 00 ASI B, 00 AFI B 16 ASI B 16
1 dl4b 14 | 5] al3b 2 11] el0b dEIB 16 111 ci6b 14 111 al5f 14 11]cl2b 1
dFl B. 00 &SR, 00 ASR. 16
E? 6 E? 6
dEIB 01 101 dl4c 15 61al3c 3 10] el0c 15 dELB 17 10]cl6e 15 12] al5g 15 10] cl2c 15
_I.ASR. 01 _I_ASR. 17
E? 6 E? 6
| | | |
dFIB 02 9]di4d 2 7] a13d 4 9] el0d 2 dFIB 18 9] ci6d 2 5] al6b 2 9] ciad 2
_I.ASR. 02 _I_ASR. 18
E? 6 E? 6
| | | |
dFI B 03 7] dl4de 3 10] al3e 13 7] el0e 3 dFl B 19 7] cl6e 3 6] al6e 3 Z]clz2e 3
asSR. 03 ASR. 19
E? 6 E? 6
| | | |
dEIB 04 111c13b 14 111 al13f 14 11llel2b |l4dAltem4 dELB. 20 111cl7b 14 7] al6d 4 11]lal0b |14 dAItem5
_I.ASR. 04 _I_ASR. 20
E? 6 E? 6
dEIB 05 10]cl3c 15 121 al3g 15 10] el2c 15 deElB 21 10l cl7c 15 10] al6e 13 10] al0c 15
TSR. 05 _I_ASR. 21
E? 6 E? 6
| | | |
dFIB 06  9]ci3d 2 5] aldb 2 9] el2d 2 dEIB 22 9]ci7d 2 11| a16f 14 9] alod 2
—I.ASR. 06 _I_ASR. 22
E? 6 E? 6
| | | |
dFl B 07 7] cl3e 3 6] alac 3 1] el2e 3 dFl B 23 L] cl7e 3 12] al6g 15 7] alOe 3
_I.ASR. 07 _I_ASR. 23
E? 6 E? 6
| | | |
dFIB 08 11]cl4b 14 7] alad 4 11]ci0b |14dAltem?2 dFIB. 24 11]c20b 14 5]al7b 2 11]lallb |14 dAltem3
R. 08 R. 24
3 6 _I.A.S 3 6 _I_AS
dEIB 09 10]cl4c 15 101 alde 13 101l cl0c 15 deEIB 25 101 c20c 15 6lal7c 3 10l alilc 15
_I.ASR. 09 _I_ASR. 25
E? 6 E? 6
| | | |
dFIB 10 9]cil4d 2 11| a14f 14 9] c10d 2 dFIB 26 9] c20d 2 7] al7d 4 9] alld 2
TSR. 10 _I_ASR. 26
E? 6 E? 6
| | | |
dEIB 11  7lcl4e 3 121 al4dg 15 Z]l cl0e 3 dE1 B 27 Z1 c20e 3 10l al7e 13 Zlalle 3
_I.ASR. 11 _I_ASR. 27
E? 6 E? 6
| | | |
dFIB 12 111]ci15b 14 5] al5b 2 11| c1ib |14dAltem§6 dFIB 28 11]c21b 14 1 11| a17f 14 1 11]a12b |14 dAltem?7
R 12 _I_ASR. 28
E? 6 I E? 6
dEIB 13 101 cl5c 15 61 alsbc 3 10l clic 15 dEIB 29 101 c2ic 15 121 al7g 15 101l al2c 15
R 13 R. 29
3 6 -I'“‘S 3 6
| | | |
dEIB 14 9] cisd 2 Z] alsd 4 9] cilid 2 dELB. 30 9] c2ld 2 5] al8b 2 9] alad 2
_I.ASR. 14 R. 30
E? 6 E? 6
| | | |
deEIB 15 7]l cl5e 3 101 al5e clle 3 1 c2le al8c al2e 3
3 e TSR. 15 dFI B. 31 3 _I_ASR. 31
| | | |
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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14
ASize8-4-2 1 - A Shift Register Control
ASi ze8-4 b
(1 2
= sigel 8 ¢ 4 4 2 47
- ItenSize. 0 1 1 1 0
[\ . ItenSi ze. 1 1 1 0 0
. Itentize. 2 1 0 0 0
I tenti ze. 3 0 0 0 0
3
3 |
AXf 5
-I— 2 LoadASR ! 7
AOn  AXFf' 7
9 0
al i
- | | Lower gate mak itencl ks into SR | oads
K to force Fifo and initialize counters
5 before channef turhs on.
13 Expects exactly THREE reads to occur.
JKFhMe th
svp jzer
dAltemQ 13
A | buf f | . ditems are 9
tem bu er ogic garbage until
channel 085
! ] becones active

2 ASi ze8-4

ASi ze2

NC]I)B (ASi zel-2)’

3 ASi ze8-4-2

M:]I)3 (ASi zel)’

Altem1

ASi ze8-4

Altem 2

04

Altem 3

Altem6

2 Altem 7

Itens are igno
until channel

OO0

©:0{00

turns ON by
master reset of
HOLD registers
AResCount er 0O 4 on Db
> - _
6 i xel cl k'
cO3b 2 AltenCkEn'a
e 2 T
v i
| 38 AltenCOKEn'b
c0 140
AEnabI elBl nc’ M(G T TO DOM
Irue
AStartChannel’ 4 |
194
needed due '\I: I
to pipelining MC176
Force exactly 3 ItenCl i C c03h
ltem C ock Gener at or to occur in order to = 9|
. initialize channel data i !
Resolution] Full pal f Quarter and cl k counters. S
True 1 1 L The third forced ItenC k | oads
True 1 1 1 .
SR with good data and turns
Res. 0 1 L 0 the channel ON
Res. 1 1 0 0 i
i i Desi gner
XEROX Pr oj ect DDC Channel A |tens pI us Fl.le . g . Rev [JDate Page
PARC Dorado |sRr and ”eW I Qlii i Hl Di spY08. si | K. Pier Da | 7/19/79 08




|4 AEnabl eFirst Read
AEnabl eMar gi nReads’ 11 7 5] 109 |2 AStart Channel’ 7 S

| AMBrgi nW ndow 9
6 Pixel d k' Ba 9
i Xl C k’

ASt opChanne

AEnabl eMBl nc’ P . . .
EE— A Channel Initialization Logic p
4

DO
= D1}
NLCB AN H2
=u\ H3
AlVh i nPEN’ \J°
AMar gi nPEN : i11 I
R CE
Pixel d k' Bb P E N
e
NLCB i %)
NLCB 0 [0 HO 2 I
NLCB. 14 o L] H1 |7 - ) ]
NLCR A H2 |. Counter |oaded fromNLCB. Starts counting after HW ndow.
- = H3 Overflow => initial read. 17B => second read. 37B=> third read
AN nPED’ N5 L} and start the channel. Stop counting while channel is on.
— = h11 II Resunes counting when channel goes off, but will not overflow
R cE " agai n before end of scanline.
51\ 6]
Pi xel O k' Ba \r A
A ; "B Left Margin Counter
3 Count AMAr g’
FF ( ChCf f ANDNot HW ndow)
| L
|4 AStopChannel'
NCBO4 11 «©
NLCB 0 0 [0 HO
NLCB. 06 o PL) HL
NLCB. 0 = H2 "
= H3 ASi zel
AW dt hPER’ k09 . A ltemsize
2 ce |
3
Pixel d k' Bd %
e ],| > B
N 8
N o HO NcBos a1l ‘i% - .
N o IPL ) H1 - H twire O with Channel B
N A\ H2 H
= H3 o M ARes. 1
i D ’ ARO .
AW dt hPEn gt | 00 |m , ho6 A Resol ution
R e |" M
c1% 6]
Pixel O k' Bc % i : 5
— 5| 4
NLCB co j
NLCB 0 [0 HO DO HO 028
NLCB 14 o L] H1 H1
NLCB = B H2
)\ H3 H3
A e s % u ) M xer s CLCB
AALdiheen e, i 00 [n g09
R cE'|" CIR CE
21 W3 - , 5
: ) DDCReset 4
Bixel O k' Bb q
AOT > R & | 084

2 VBlank
A T&mﬂ_ﬂp
DCB W dt h Counter i
VOWPER’ Verti cal |
St op channel when counter Cont r ol 15
val ue i s=> 7400B Word
XEROX Pr oj ect DDC Channel A File Desi gner Rev |Date Page
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BEL B. 00 BSI B. 00 BFIB. 16 BSI B 16
eldb 14 | 21 bl3b 2 | 111f11b |14 dBltemO dEIB 16 111d16b 14 1 111 ba5f 14 1 111d12b |14 dBlfem1

6 BSR. 00 I BSR. 16

dFI B. 00

T

T

dFIB 01 10! el4c 15 6] b13c 3 101 f1ic 15 dEIB 17 10| di6c 15 | 121 bl5g 15 1 10l di2c 15

3 6 TESR 01 TBSR 17
| | | |
dEIB 02 9le1s4d |2 Zlb13d |4 9lf1id |2 dFIB 18 9ldied |2 5lbieb |2 9ldiad |2

6 I BSR. 02 I BSR. 18
[ ] [ ]

dFlB 03 1] elde 3 101 b13e 13 Z]flle 3 dElB 19 7] dlee 3 61bl6e 3 7] d12e 3
6 I BSR. 03
[ ]

Y

Y

6 I BSR. 19
[ ]

E

14 | 111 b13f 14 | 11lellb |14 dBltem4

6 I BSR. 04

15 1 121 b13g 15 10] ellc 15

6 I BSR. 05
[ ]

2 5] bl4b 2 9]elld 2

6 I BSR. 06
[ ]

3 6] blac 3 7] elle 3

6 I BSR. 07
[ ]

14 Z] bl4d 4 11]diob |14 dBltem?

6 I BSR. 08

10] bl4e 13 | 10} dioc 15

6 I BSR. 09
[ ]

2 11| b14f 14 91 diod 2 2 2] bl7d 4 9l blld 2

6 I BSR. 10 6 I BSR. 26
[ ] [ ]

3 12] bl4g 15 7] d10e 3 dEl B 27 71 d20e 3 10] bl7e 13 7] blle 3

6 I BSR. 11 6 I BSR. 27
[ ] [ ]

14 5] b15b 2 11]d1ib |14 dBltem®6 14 | 111 b17f 14 1 111b12b |14 dBltem?7

6 I BSR. 12 6 I BSR. 28

15 61 bl5c 3 10} dlic 15 12| bl7g 15 1 10} bil2c

15
6 I BSR. 13 6 I BSR. 29
[ ] [ ]

2 7] b15d 4 9]diid 2 2 5] b18b 2 91 bi2d 2

6 I BSR. 14 6 I BSR. 30
[ ] [ ]

E

14 7] bl6d 4 11]b10b |14 dBltem?5

6 I BSR. 20

15 | 10} bl6e 13 1 10} bi0c 15

6 I BSR. 21
[ ]

2 11] bl6f 14 91 bi0d 2

6 I BSR. 22
[ ]

12] bl6g 15 7] bl0e 3

6 I BSR. 23
[ ]

14 5{b17b 2 111bllb |14 dBltem3

6 TBSR. 24

15 6] bl7c 3 10] blic 15

6 I BSR. 25
[ ]

|
|

|
|

dFl B 07 Z

|
E

|

E
E

a o a a o a a

N N N [= = = =

=) o o ~ ~ ~ ~

a 3] s ) o o o
ko

|

E
|

|

E

a % o [} % [} [} o) @ @ @
[ [ = [ [ [ [ = = = =
a (Sl al w w w w w w w [N
a I3) o [5) a I3) o o) a 3] o
-
o1

|

E
779 7 7

deEIB 15 7] dlse 3 101 bl5e dlle 3 Eifo. 31 7l1ld2le b18c bl2e 3
a e Y45 TBSR 15 dFI B. 31 3 TBSR 31

BFI B SSI{B SR " 3FI' B SI'B SR "
XEROX Pr oj ect File Desi gner Rev |Date Page
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co -
ItenBize. 0 BSi ze8-4-2 11 “ . .
ltensi ze. 1 BSi 7084 Ho X1 B Shift Register Control
I tenti ze. 2 i HLEQ
ItenSi ze. 3 Mg sigel 8 3 4 4 o 41
H3 W
L] I tenti ze. 0 1 1 1 0
[ ] ItenBize. 1 1 1 0 0
[ ] ItenBi ze. 2 1 0 0 0
I tentize. 3 0 0 0 0
9
BOn  BOf'10
BienokEna 1ifelel . | o
14
| 12 e J_d
8
' tend k’ 0
K Upper term mak L ItenC ks into BSR | oads
5 to force Fifo al and initialize counters
13 before channel turns on.
K\gha with Expects exactly THREE reads to occur.
sync izer
ditens are dbltem0Q 13 9
B Item buffer |ogic garbage unti|

channel
becones active

101

E— Bltem1 p
‘ 0

BSi ze8-4 Atem2—hos

04 o

2 Bltem 3 hos

(@)

1 Bltem4

L,
o
©

(@)

1 Bltem?5

L
=
N

(@)

3 Bltem6

L,
[N
w

(@)

2 Bltem 7

L,
[N
[«2]

Itens are igno
until channel
turns ON by
master reset of
HOLD registers
on DDM

©

BResCount er CO

c03d 4 BltenCOkEn' a

c0 18 BltenCKkEN'b

141

?76 TO DDM p

Irue
BStart Chanpnel’' 6 - Pi xel d k’
needed due R
to pipelining

Force exactly 3 ItenCl i

BEnabI elBl nc’

Item Cl ock Cenerator to occur in order to m
Regol ution | Eull Hal f Quarter Iazldt Iclalkl é&ﬁ?:?gel data
gﬂ: i i i The third forced ItenC k | oads
Res. 0 1 1 0 SR with good data and turns
Res. 1 1 0 0 the channel ON.
Pr oj ect File Desi gner Rev |Date Page
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14___BEnabl eFj rst Read

BEnabl eMar gi nReads’ 11 7 61109c 3 BStart Channel’ 10
| BMargi nW ndow 9
6 Pi xel d k’
il C k’
|
BEnabl eMSI nc’ - . . . )
B Channel Initialization Logic share ¢
AOn
4

Do S—

o I -Ii
NL CB D2\ H2 -

. = e

BVAr gi nPEN : i10

R CE
Pixel d k' Bb ‘E N

=r |
: " -0 ) BV 21 BEnabl eMVar i nReads:
N OB 14 o L] H1 |7 - ) ]
N .‘_ A H2 |. Counter |oaded fromNLCB. Starts counting after HW ndow.
- = H3 Overflow => initial read. 17B => second read. 37B=> third read

BVA ai nPER’ N5 L} and start the channel. Stop counting while channel is on.
EE— = h10 II Resunes counting when channel goes off, but will not overflow

R cE " agai n before end of scanline.

c1% 6]
Pi xel O k' Ba \r B

"B Left Margin Counter

B 7

3 Count BMVAr g’
FF ( ChCf f ANDNot HW ndow)
| L |
NCB 04 111

|4 BStopChannel®
co
NLCB. O o [0 HO
NLCB. 06 oPL) HL
NLCB O =N H2 "
= H3 BSi zel

BW dt hPER'

Pixel d k' Bd %

B lItemsize

0 L)
o HO ncezos uf D
o L) H1 A ity wire OR with Channel A
A\ H2 A
PN H3 J ¥ BRes. 1
BW dt hPEn' 'y B Resol ution

Pixel d k' Bc \g

Bir
e 2]
kTR

NLCB
NLCB
NLCB, 14 oL ) HL
NLCB
BW dt hPER' [ N¥° hos
- n
R cE'|"
31\ 6]
Pixel O k' Bb q&
BO >
B
DCB W dt h Count er
St op channel when
counter == 7400b
XEROX [Proiect DDC Channel B File Desi gner Rev [|Date Page
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Rl OB. 00 6 3 NLCBAddr. 0

wire OR CLCB | oad enabl es
R CB 01 i NLCBAddr 1 M:l%,
wire OR s
NMM Qa
&
Addr . 2 ) @&
RLOB, 02 10 NLCB [ ’ )
e R ey ot AScanPEn
&
RLOB 03 11 NLCBAddr ., 3 g
wire OR ,
NLCBAddr
HWndow 9
MC197
|4 kW ndow
% Cur sor XPEn’
- NLCBAddr, 3 ' i 1 I must occur before
wire OR Cur sor Lo/ Hi PEn’

counter runs during
HW ndow at Pi xel O k/ 2
Ot herwi se, zero

NLCBAddr, O

NOTE: PC/2 only valid
whi | e HRam addr ess
counter is increnmenting

A0 F145A NLCB RAM

NLCBAddr, 3
RLOB. 04 SR __ A NLCB, 04
RLOB. 05 4

RLOB 06 11
RLOB 07 12

WiteNLCB a

NLCBAddr , 3

R OB 08 S 2 NLCB, 08
RLOB. 09 4

R OB 10 11

ROB 11 12

DHT WakeUp Synchroni zer

.. W
LY
WiteNLCB' b r kQ’
DHT\WAnt sProc’ 12| k24g 15

AQ F145A ) . 121
g03 p
d- 6

NLCBAddr, 3

135

RQOB 12 S 2 NLCB. 12 T

RLOB. 13 4 g DHTShut Up

RLOB 14 11 @

ROB 15'1 12 ® For conveni ence, use NLCPws#fmuand

= to kill wakeup. Assumes DHT will always
do some NLCB conmand whenever it is
. , awakened. Default would be to |oad an

WiteN.GF c S unused, don't care address in NLCB.

requries mnimum4 instruction |oop
. : Desi gner
XEROX Pr oj ect DDC File Rev [JDate Page
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00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Keep Wite |[Load
HRani HRam HRam X 12 bits of HRam data
Addr
. HR2MAddr 02
HRanAddr, 03 T3-T5
R o i crocode mnust
ake HRam before
doi ng ANYTHI NG
ROBO1L 11
14 WiteHRan 10
i I prepreclk2' ¢ 11|
20 nsec
T4-3 to T5-3
7| | 09d 4 12 15
2 0 13 HSvnc’
T!bA f1
3 HSync
HRanAddr 10I 2 XHsvnc 7 4 041
from DDM |
s Wi VSync
ixel d
RanoHBlank 1011 09e 13 11
e e
I fl-
ixel C dDACER’
MC176
2 LdHRamAddr’ C 109

8I hare with
K14b I; kHRamAddr

mess G

?W
=

increment at t4 and t5 ixel dk/2
after write RLOB.13  15|h14b |1 preHSync 11f1100 |24
hare with R OB 14 158 preHBl ank 1001 Nc 1 RandHBl ank
Sel ect Channel
| 14b
RLOB 1514 158 Hal f Lipe 081
VYSyncEn 5
F415A
. ML'QJ—L HRamAddr 01 = 2 AO
QddField 10 mAddr . O Ty
— ﬁ P & S . R
A RamA\
T are RamAddr . O 6 n:
amAddr . 06 =
kem HRamAddr 07 =N
HSy 12 :; n HRamAddr ., 08 0 b
nc HRamAddr . 09 -
h o HRamAdd Q! =%
.. 7 Q]
[ I o= AN
VSyncEn 7 ‘E
1 I 1 HBl ank 3~
—H . =\
QddFi el d ’ F16 o .
m | |-| BU2QKEN S PE’ co
HSyne c IR
m| M . Pi xel O k' Bd a ﬂ
Hal fLine Dor adoHas HRam E M De
. -—w -
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THE DDC MAI NTAINS, FOR EACH CHANNEL, TWD FLAGS: Flag managenent SET CLEARED
NEXT Word Control Bl ock Flag (NextWCBFI ag)
Current Word Control Block Flag (Current WCBFI ag) by DHT when by DWF when
A . Next WCBFI ag it has filled it has copied
A Wrd 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 WCBFI ag AND Buf f er Avai | abl €) OR  ( Next WCBFI ag AND NOT( Cur r ent WCBFI ag) )

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

This circuit ASSUMVES:

1. a DW command with

RIOB. 11 set is to be ignored.See clock page.
2. Any DWI' conmmand with

RIOB. 11 low is a CWCBFl ag

conmand, either set or clear. See clock page.

RLOB 14’ 5
T3-T5 DHTFl agCommand’ 4
RLOB 15 6
BHasDWE _ AHasDWE' 7

T3-T5 DWCommand’ 9
BHas DWI”
RIOB 15
RLOB 13 12
DHIFl agCommend' 13

This inplnmentation i
slightly bizarre, bu

it saves two chips !11 This flag inplenmentation assunes that DHT flag commands

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

DWI command it should respond to is one in which bit 15
S is set and therefore Next WCBFl ag is to be cleared.
Eor DWI_conmmands: For DHT _conmmands:
Rl CB Means Rl OB Means
=20c | OFet ch si gnal —2c Set ANext WCBFI ag

don’t touch Flags
Set BNext WCBFI ag

=lc Set CWCBFl ag and =4c
Cl ear NWCBFI ag
=0c Cl ear CWCBFI ag
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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188

P

018

P

Next Savs DWT”

Procd kO’6

T
ETR

Blocki 6

rocd kQ’
b23c

SubTask. 0!
' 014

SubTask. 0 ¢ bes
RVRegi on i #to two
subregi ons W th

8 regi sters/subregion

used in cycle before
instruction

first

TRUTH

runni ng

Next Was DWT™” 4 MC117
Repeatinglast 5 —
. 1 —3
Last| sDWI Z
! " ; 6
wire OR 9
Ki Il Wakeup
even if
Next Li es ]
, DWIShut Up
Blocked' 11 -7—|
Hel d 9
Last | DWW 10
Worry about
BOTH
Next Li es
and
ISfo_élhgp either initiation
or resunption
c Held'
Q L]
o] | s
S—
b23b _ﬁ | Repeatinglast
- m Cu ask DWT”
U reset counter
IFF really

preset to
BLOCKED st at e

rocd ko’
b23d
/6

MC176

S

DWIReal | yBl ocked

L9

DWIReal | yBl ocked’

\3

if Next

don’ t count

DWI”

lied

Kill DWIWakeup

wire OR

AWAnt s DWI” 4
BWwAnt s DWT 5
Avant sDWI” 6

BHas DWI”

I's FF could

cjk: cl kO AND
Initiating
MC176 , 4 MC149 clkl
AReaderPtr 1 O ) )
| 4 AFi f oNot Ful
AReaderPtr 2 6 koo g 2 2 120 15@15—2 | 19d !
AReaderpPtr. 3 Z @ 7 | 3 jal 6 => nore
AReaderPtr.4 10 @ 9 QL rpomin Fifo AFifoNotFull’ 5
11 ] — 3 _DWantsProc
Munch o] 13 -|_
Poi nt er 12 o3 @
11 M das Only Avant sDWI”
. . x all
L] change
EEul 1K’ " " 'F\ginﬁ?er ! '1\4 i mpl enent s on
R-spymod1e = 1 Clk 1 14l
S sz
: ,
MC176 MC149 clicd R =
BReaderPtr. 1 ) 2 4 X s
| 13 BFi f oNot Ful 14BWANt SDWT
BReaderPir 2 6 hoo g 2 2RA0 o [yl 1%e !
BReaderPir.3 7 o ek FY 0 G 6 T Q-SI-
9
B & Task Wakeup Reque
Munch 02} 14
Poi nt er 12 @ @
. 11 M das Only
n n Q3 T
EEull QK . . Munch '
Poi nt er .
XEROX Pr oj ect DDC : ; File Desi gner Rev |Date Page
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NLCB. 08 12 14 10
NLCB. 09 11 40 Q@ 14 CursorData 117
NLCB. 10 9 QL .
NCB 11 6 @ -'Tm
o]
QursorHi PER’ 5 1 i 103 :I p
2 10 .

during HW ndow
Cur sor W ndow nust

DR
. , 13
5o i nacti ve —J |_twodow L
bef ore | oadi ng Ncm '
new data, so NLCB 13 11 10

o))
cursorX is | oaded NLCB 14 9 QA I crsrx |1 |
bef ore CursorH /Lo NLCB 15 6 % val ue
0 i03 |m _I_l Count Qursor I
| |
DR
, 13

NLCB. 08 12
NLCB. 09 11 10 Q Cursor Data
NLCB. 10 9 A ﬁ:
NCB 11 6 @
o]

QursorloPER’

o
w
-

10

; ,
3
DR
. , 13

HW ndow

12 15

BT

Cursor X register

Cur sor W ndow whenever
counter = 7400B

Pixel d k' Bf

1411
NLCB. 08 11| o $
0

FF

i

i i Desi gner
XEROX Pr oj ect DDC File g Rev | Date Page
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Q SRecvdDat a 4

2 los et ,
) ' 052 O SData

on parity

I OASaysDDC | 3

3 1. 15 0
muf fl er data on |1 OB. 15
™o
F1oB 171 ) :
14 I 069 nuffler data’ on parity
LoDy 05 13 15 I )
1 O Sbata on | OB. 00
1Qn' ! 10

071

P Device 370 . Slow I nput Interface

Pul se T3-T5
out put command pul ses

o1

f14b |2 MniMxCommand 372

Imn:mmuu'_ 373
:I:mla_aarmmun'_ 374
Laamlmm*_ 375
me*_ 376
L-i-\-lmm—' _ 377

f 14h

i i Desi gner
XEROX Pr oj ect DDC File g Rev | Date Page

PARC Dorado |g ow 1O | rﬁ ili o Di spY18. si | K. Pier Da | 7/19/79 18




Altem0 1 share TI OA=DDC

ixeldk need deskew ng FF
15 1111 09f 14

Alto uses eith i S
or both channel TIE (76 I

ySync' 14
111VSync
Al toVSync 076
VSync is |ow true
tt1Video p
Al toVi deo 1 => Bl ack Al toTTLVi deg 72
HSvnc neg = Bl k
il HSync'
Al t oHSync 73
HSync is High true
1l CSync I
cSync AltoCSvnc’

077

Low i f either
HSync or VSync p

HSync or VSync

mm% p1 SPARE
b2
Mmg PARE
a20
mmg PARE
a2l
mg PARE
b21

p1 SPARE

Mmg p1 SPARE
121

HW ndow! 1 5]119b 2 HWBynced 12 15 FRulld K
Eazﬁ I 3
[ ]
MC176
C | 19h
9
Lo S
-

XEROX Pr oj ect File Desi gner Rev |Date Page
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RLOB 12 191 f04b 23 MniMx. 0 111 b03b 14 dDAC O
ROB 13 18] f:Ec 2 MniMx 1 10 bézc 1 dDAC 1
RLOB 14 17 fad 2 MniMx, 2 9 bgd 2 dDAC 2
RLOB 1511 16 §f e ;I MniMx. 3 7b§e ;I dDAC 3
Altem 4 11 bab 1 dDAC 4
Altem> 10} bgc 1 dDAC 5
Altem6 9 bad 28 dDAC 6
Altem? 7] bge :I:U.DAQJ_
kl udge needed
for Alto
emul ati on
BUG her e:
dDACER’ 5 m ght have one
bl ack pixel at
| eft edge. Depends
on overscan.
. s FIX: MRwth
Pixel Qi Ab (HW ndow OR VB! ank)
CBl ank
DACED' 5 F16 b04f 4

PE' Cco

Pixel d k' Ab

NOTES:
G\DFour is
used as single point G\D  gproy . |Pzrmer :16'3
for DAC system X
VBB
173
1816
| |
LS8 Platformi MAC co nents
1 junper wré&6 1 0. 1nfarad 16
2 0.1nfFarad 15 2in3 78105 15
3 3 KChm 14 3gnd 2 14
4 120 Ghm 13 4out 1 13
Di gi tal / Anal og convert er 5 180 Ghm 12 5 0.1nFarad12
6 3 KOhm 11 6 12 nmHnry 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 Pr oj ect DDC File Desi gner Rev |Date Page
PARC Dor ado M ni M xer Di spY20. si | K. Pier Da | 11/02/79 20
.




(CCLTIN I I T T O I O O

controller

sends term nal
HRamAddr . 10 dat akes data 2 3 2 3 2 3
Cl ockA

Q 1 Q 1 Q 0 1
Cl ockB
VSync
= SVl ——

For ced kBLow

CLAIM HRanmAddr. 10 is the waveform for C ockA Delay it by one pixelclock, and invert, then you get the waveform
for CockB. CockB is also jammed | ow by (HSync OR VSync) del ayed by one Pixel d k. To avoid hiccups in the

phasi ng of Cl ockA 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 nust be phased so that it changes when HRamAddr. 10 goes from1l to 0. However, CBlank is delayed
by two pixel clocks from RandHBl ank, so the HRam nust be programmed to make RandHBl ank change on the 0 to 1
transition of HRamAddr.10. This is slightly confusing, so be careful.

deskewi ng FF required

0 => Black
5] doz2b |2 5 3 Q SPat g, 0!
e Y49

CBlank |

cheat on deskew
shouldn’t matter

2

—F =

| e
0

52

’ 5

Q Shata 3! 4
g

10] do2e
% Tl
11] do2f |44 10 14 QSOKA ! 160
[N 6 .
6
i xel O k Jixe;CH’
HRanAddr . 10! 3 11| co3f |14 ForcedkBlow 12| do2g |15 13 1 Q sd kBt
- 4
6 e 43 .
Yoync O " ,
1 . ﬁ&u 6
A Y
c03g 15 NCL76
/6
ibldk ; ' gcl d02
edb 2 6le4dc 3

[N 6
?E— I _( vee 1, S vee 1 [,
Z'ZMB_ Z'ZM‘_Q_

from Baseboard

KevboardData P5 P5 ;
g P6 ; P6 -
- P7 " P7
conveni ent cl ock » P8 P8
. 9 da2 e42
synched to m crocode
220 oMmto -5.2 220 oMmto -5.2
[
XEROX [Proiect DDC File Desi gner rRev lpate Page

PARC Dor ado a 'S Terni " | Hi iii G Di spY21. sil K. Pier Da | 10/29/79 21




] OReset !

130

RL OB, 08 5 MCL76 2 XS E 11 14 XS En’
vncEn vncEn
610 % il Pi el O K 040
7 dlemb)seFakePi xel C k 9
0 Q@ I
@
o2 Miffler data is |atched
& EVERY statics comand

Statics Register

Muf Addr

Muf Addr

Muf Addr

Statics

0
regi ster

5 2 Muf Addr ., 05"
MC158
ROB.04 OS]

1 DO 1 _MifAddr, 08

201 Muf Addr . 05

T4 Mufaddr 06

14 Muf Addr. 07
Return Mufflers to
M das whenever
Dor ado not runni ng.
Take mufflers on
every Statics conmand.

115 dDMuxData 12

to Statics

15 dDMuxData'
ﬁrgl register

#r

|
DMuxDat g 186

wire OR P

XEROX
PARC

Proj ect

Dor ado

DDC Statics Register

File
Di spY22. si |

and M f |

Desi gner
K. Pier

Rev

Page
22

Dat e
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ACurrent WCBFlag 6

AReaderPtr.1 S
AReaderPtr. 2 4

AReaderPtr. 3 3

AReaderPtr. 4 11
AReaderPtr. 5 12
AReaderPtr 6 13

AReaderPtr. 7

MifAddr, 00 10
Muf Addr . 10 9 e

Mif Addr . 11

AWiterPtr. 1 5
AVWiterPtr 2 4
AWiterPtr 3 3
AWiterPtr. 4 11 z
AViterptr 5 12
AViterPtr. 6 13
AVWiterPtr 7 14
Muf Addr, 09 10
Muf Addr, 10 O el j 12

Muf Addr . 11

APTRS

I 3000

APTRS

Altem 0 6
Atem1 5
Altem2 4
Altem3 3
Altem4 11
Altem5 12
Altem©6 13
Altem7 14
Muf Addr. 09 10
Muf Addr, 10 9

Muf Addr

11

15 MifData 1
-FOlO

AOn

| TEMS 5o

ARes

ARes

115 MifData 4
z BRes

N s o

BRes
75 —=

I Muf Addr

AN 1N )

I 3040

164

e06 Muf Addr

Muf Addr

Bliem O [4)

Bltem 1 5 | TEMS
Bltem2 4

Bltem 3 3 5 L 5
Bltem4 11 z

Bltem5 12 -|—3050
Bltem6 13

Bltem?7 14

Muf Addr ., 09 10

Muf Addr . 10 9 f 06

Muf Addr, 11

RESON

I 3100

3110- 3177 unused

BQurrent WCBFlag 6 AServicePir. 1 6 -
BReaderPtr.1 5 PTRS AServicePtr.2 5 PSi ze
BReaderptr. 2 4 AServicePtr. 3 4

BReaderPtr. 3 3 AServicePtr. 4 3

BReaderPtr. 4 11 z poMifbata.2 BServicebPtr. 1 11 1o MifData. 6
BReaderPtr. 5 12 T3020 BServicePtr.2 12 T?OGO
BReaderPtr. 6 13 BServicebPtr. 3 13

BReaderPtir. 7 14 BServicebPtr 4 14

164
b20

Muf Addr, 09
Muf Addr . 10 9
Muf Addr . 11

Muf Addr, 09
Muf Addr . 10 9 e
Muf Addr . 11

AFi f oFul | 6
BWiterbtr. 1 2 BPTRS BEi foFul | 2 SPSi ze
BWiterPir 2 4 ASi ze8 4L
BWiterPtr.3 3 15 MO 3 ASi ze8-4 k) = 15 MID 7
BWiterptr, 4 11 z ASize8-4-2 11 = z
BWiterPtr.5 12 030 BSi ze8 12
BWiterPir. 6 13 I BSizes 4 12BN 3070
BWiterpPtr 7 14 BSi ze8-4-2 14 =
LTS
Muf Addr . 09 10 164 Muf Addr . 09 1064
Muf Addr . 10 k12 Muf Addr, 10 O e al19
Muf Addr 11 7 B2
Irye 1 True 1
True LLsip b lgab [sip b Iksib [sippn lgaop Irue LLsip b Jksab
VakeupWwait. 0 1 2 galc DDDMDOL 1 2 ks1c  DCTIOA 00 1 2fCd DWITask. 0 2 K52e
VakeupWait. 1 Q3 ga1d D02 1 3 k51g RRCTLOAQL 1 3 DWITask. 1 g3 K524
VakeupWwait.2 Q4 gale DDDMDO3 Q 4 ks1e  DCTIOA 02 1 4fCd DI Task, 2 4 K526
VakeupWwit. 3 Q5 ga1f DDDMDO4 Q6 ksyf  DRCTIOA 03 1 sECd DWITask. 3 5 .y
i DcTioa 04 1 64
wait 8 cycles 3000- 3177 Task 13B
break legs 3, 4, 5 break |egs 4, 5 Devi ce 37X break |eg 3
break no | egs
Al SIPs are standard 100 ohmternm nators with | egs broken as shown
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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Altencl KEn' a 7 3 Altend K Aa prePixel A k' Bb 7 3 P| erCIk Ba
5
6
prePixel d k' Aa ]
5
6
precl kQ' A 11 ASa
g RLOQUt
1 precl kl' Bb 10
n
precl k1' A f NI (:R(‘nmrand’ 7
5 clkl' Ab
6 H\Nndovv1 4
PCJ 2C1 kEn
precl ki’ A
10
precl k2' A ] !
5 = cl k2’ Ab
6
n [ |
WitelnProgress' 7 3 WiteFifo'a
cl k2 A\MntsFl fo Z 3 LoadAFI B a
cl kO !
Read In SH
cl k2
cl kO
Read In SH nrecl kO C
precl k1' Db
AMANLSSI B 4 3 LoadAS| B’ a%
5
precl k2' C 6
precl k2' C
[
precl kQ' C Z 3 Procd kQ' a
g
preclkl'C 11
1% precl kO' D
EWndowld O
[ ] CAUTI O\ prePixel A kK’ Db R PLr k9
[ f1 akey BWndow G
synchroni zer for both A and B
preSH b _L EH 13
u
[ 12
precl k2' Da b
15 C KHRamAddr '’ %
E i’ D ]3 Jﬂ Sslightly slow clk
use cl k2’ for
share with k14c increnent after
LdHRamAddr - P. 14 wite
XEROX Pr oj ect DDC File Desi gner Rev |Date Page
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[ 1

et L S @) preprefFH %
_MenQd kEnabl e’ al 6 al

ClK display’ 9

Z 3 preprecl k2' 2%

' ph!
008 ClLKEnable'b
preprefH ) 4 preSH a%
7 R ) prefFH %
6 A | preSH by
prepreclk2' ¢ 9
11
18
|
n
preprecl k2'a 7 3 precl k0’ A%
preSH a 5 precl kO’ C%
6
n
[
preprecl k2'b 7 3 precl k1’ A%
prefH ) precl k1' Ba
6
precl k1’ C%
precl k1’
1
preprePixel QK % 7 3 prebi xel d k' Aa%
5 ePi xel d k' Ab%

prePi xel d k' Bb%
prePixel d k'

a05
i | m
RF t Qystal fr [0} DDM

8 5 ) !
—Pi xel d kVCO . RawPixeldk 7
RawPixeld Kk : )
|J_ boar d 184 180 3 preprePixel d Kk
K1115A on DDC Cysta ]
4 boar d from Statics note sex inversion
5) backpanel ) 5;|
)

junper wre from Statics

Dat e Page
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wl

| 180 |

| 1 ceH

ICCNNECT OR TI OA CONNECTOR CONNECTOR CLK C
124 f_109 893 ¢ 80 h 64 | 48 j 33 k 20
DT ALTO | ALTO |[RROB ROB |R OB 1
176 1 [135 74128 | 125 176 'Y 176 'Y 176 "CYsE031
TioA=D|Mwux |vvux |[NLCB  |DIOB  |[NLCB [N cbAd 2
1 158 158 145 W [100 145 W |F16 P2 |SE210
53| pac W x |7&, |DWITw [TIOA=D|ALTO |[NLCB |CURSR [CURSR [CURSR |N cbAd |[CURSR | 3
Plat |F16 PC| 7z o~[231 0| 113 105 145 W|141 P |141 P |141 P [197 141 P
K MWMx |as |as as |[wmx]|lCcbEnvsyC |CURX [CURX [CURX |CURX 4
scf| F16 PC|105 101 176 161 104 F16 P |F16 P |F16 P |103
5 |PoLK  |LSR as as as M x | | A cbEn|STAT |STAT 195 [CURSR | &
Xt al 104 FOO F16 174 161 231 S€l17¢ scl R OB |104
SCEN B CEn | & | 2k w | w [asize [ares | =L [ME2 moas | ¢
121 MM x Al TEM | BI TEM JF16 P2 |F16 P2 | rct PC/ 2 158
- | ARESC |BRESC | e ARLIEMCLK| Al TEM | BI TEM |BSI ZE | BRES =l PULSE |[MDAS | -
F16 P |F16 P J210 B8 104 104 F16 P2 |F16 P2 | Pc 195 158
43 os|LSR ASRC |BSRC |AITEM |BITEM |HWDO |BWDTH [BWDTH [BWDTH |BWDTH [MDAS | ¢
o 118 F16 | |F16 1 |104 104 135 P2 |F16 P |Fl6 P |F16 P [103 164
g |ASYNC |ASYNC |ASYNC |BSYNC |ASYNC |BSYNC |MODE [ABOFF [AWDTH |AWDTH |AVDTH |176 9
231 2 |231 2] 105 231 2135 | [135 | |F16 P2|135 P|F16 P |F16 P|F16 P| PC P
5 I [BSR 1 |ASR BSR | |ASR 1 |BSYNC Jvcw BLMar g [ BLMar g | BLMarg |BLMarg |HRmout | 4,
FOO FOO FOO FOO 105 F16 P2 |F16 P |Fl6 P |F16 P [105 F16 P
11ASR 1| |BSR I |ASR | |BSR | |BSR | |[BSR | | WANT |[ALMarg |ALMarg [ALMarg [ALMarg |[AWDTH [ 14
FOO FOO FOO FOO FOO FOO 117 F16 P |F16 P|Fle P | 105 103
ﬁ@ I [BSR 1 |ASR | [BSR | |ASR | |pco' pe2' | petper | MU MJ MJ MU 12
FOO FOO FOO FOO SE210 | SE210 |ARP AF |BRP BF |AWP AF |BWP BF L
13|ASIB  |BSIB |AFIB |BFIB |BFIB |pco sk fope pper |HRAAdr |HRAddr [HRAddr [HRAddr {MDAS | 45
176 176 FOO FOO FOO SE212 |SE210 |F16 H|F16 H |F16 H [103 166
A?B BSIB |AFIB |AFIB |BFIB |COW [flags |HRam |HRam |[HRam [HRanC [HRanC | 14
176 176 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 FOO FOO 231 1 | 231 cf|231102| 149 176 1 |176 1 |149
A85 BSIB |AFIB [BFIB | ,p | p ARP 1 pd BRP rpd AP wpd BWP wpd 16
1 176 FOO FOO F16 F16 F16 F16
17 ASI B BSI B AFI B BFI B | P | P FiFol Fi Fol | ARP rpgBRP rpg AWP wpg BWP wpg 17
176 176 FOO FOO F16 F16 F16 F16
AQB S EST-EI P =T-T R | p BSL  |Laloi| FAM  [PTRS | 4g
1 176 ABSI B 2 rpc 0 117 174 103
ABSi ze |PRe@ 1 | P | p fifel | 2l FAM sync | g
103 FIFO § FIFOJ | we 1 174 176
MU AFIB |BFIB | P | p FA 2 [FAM FH FAM JincsP I 5
FOO FOO 231 174 SH 174
AFIB |BFIB | P | p FA 2 |FA 2
FOO FIFOy FIFO]|231 231
| p | P | p FA 2 g MDAS (MDAS |,
231 195 176 176
BLKDBJ{ASP 1 |BSP 1 FOUT 1 |FoUT 1|FOUT 1 |M DAS
FIFO| FIFO 3
135 F16 F16 ! | 176 176 176 102 BC
Wspace [HELD |1 O nout| T 0a=D |FouT 0 |Fout 0 fFout o]l FTsk 24
195 F16 0 |231 0 J1660 161 |[176 176 176 f Jl113
a 1 b 26 c 39 d 55 e 70l 4f8]o0 g 114 h 129 j 143 159 k 174 | I D
NEXT  SubT BrKl £l N | g n/out CONNECTOR Lodena E | ETsk  DMux
ROX 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 COVVENTS

STATI CS 377 o DHT, EMU See Bel ow

NLCB 376 o DHT, EMU NLCBAddr . 0- 3, , Dat a. 4- 15

HRAM 375 o DHT, EMU Keep, Wi t e, LoadAddr, 0, Dat a. 4- 15
DHTELAG 374 o DHT ..., ANext WCBFI agSet , BNext WCBFI agSet , 0

bits 13,14, 15

DWI 373 (e} DWI | OFetch signal,....,Set/Cr CWCBFl agANDC r N\CBFI ag
bit 11, ..... , bit 15

M ni M xer 372 0] DHT, EMJ address, , data
always wites Mni M xer RAM

STATUS 370 | DHT, EMJ Sel ected muffler input returned in
bit 15

Pl XELCLK 367 o DHT, EMJ Pi xel clock rate

| ocated on ni xer board

M XER 366 o DHT, EMJ Keep, Wi te, LoadAddr, O, Dat a. 4- 15
| ocated on nmi xer 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 JFake Use Unused | Unused [ Unused | DWI' DHT
X Addr Addr Addr Addr Addr Addr Addr Enabl e Pi xel Fake Shut Shut .
.05 .06 07 Los | oo .10 11 Cock |Pixel Up Up- Statics
Cl ock Reset
DRC
NLCB NLCB NLCB NLCB
Addr Addr Addr Addr NLCB Dat a
.00 | .oz 02 | .03 . NLCB
12 bits
Keep Wite JLoad Addr. O JAddr.1 JAddr. 2 JAddr. 3 JAddr. 4 JAddr.5 JAddr.6 JAddr.7 JAddr.8 JAddr.9
HRami HRami Hram
Addr HSync | HBI ank | Hal f HRAM
Li ne
Set Set Must
BNext ANext Be
WCB WCB 0 DHTFLAG
Fl ag Fl ag
| OFet cHl Must Mist Must Set /
signal |Be Be Be Cr
0 0 0 Cur DwWr
WCB
Elag
Addr ess. 0-7 Dat a. 0-7 M ni M xer
d kRate. 0-7 PI XELCLK
Keep Wite JLoad X Addr. O JAddr. 1 JAddr.2 JAddr. 3 JAddr. 4 JAddr.5 JAddr. 6 JAddr.7 JAddr.8 JAddr.9 JH /Lo
M xer’ M xer’ M xer select M XER
Addr M xer Data
12 bits
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Next Li ne Control

Bl ock For mat

Addr ess Nane 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] *must be even
4 AScan 0...0,Polarity, Resolution[O0..1], Size8, 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 Fi foAddr[0..7] *must be even
14 BScan 0...0,Polarity, Resolution[0..1], Si ze8, Si ze4, Si ze2, <
15 Cursor X Cur sor XCount [ 0. . 11]
16 CursorLo CursorLoByte[4..11]
17 CursorHi Cursor Hi Byt e[ 4. . 11]
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DDC

S| ZE

Altem

(0]

Bl tem

XXX

Cur sor Dat a

Al t enCl KEn

Bl t enCl KEn

A f

BO f

HSync
HBI ank

Hal f Li ne

VSync

VBl ank

Pi xel d k

Crystal
Gscil |l at or

Modes

XHSync

XVSync

XSyncEn
QO SDat a. 0

A SDhat a. 0’

O Shat a. 1

A Sbat a. 1

QA SDat a. 2

Q Shat a. 2’

A Sbhat a. 3

A Sbhat a. 3’

A sA kA

a sa kA

a sd kB

a sA kB’

O SDhat aCQut

O Sbat 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 kKEn
Bl t enCl KEn
ACEF f

BOr f

HSync

HBI ank

Hal f Li ne
VSync

VBl ank

Pi xel d k
Crystal
Csci |l | at or

Modes 28- 29- 32- 33

XHSync
XVSync
XSyncEn

Al t oVi deo

Al t oHSync
Al t oVSync

Al t oCSync

DAC

DAC GN\D

2 coax

spare

N N AR R B I R I B EE Y G B B G B B B B B B B G G o)

Keyboar dDat a

G ey |evel

Alto nonitor cable

7 wire interface cable

driver cables

f rom Baseboar d

XEROX Proj ect Ref erence
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Seven Wre Interface Cabl e

DA15P Dor ado

connect or backpane
O SData. 0 ; 1 144 O SData. 0
O SDat a. 0’ 1 O SDat a. 0’
O SDat a. 1 1 O Shat a. 1
O Shat a. 1’ 1 O Sbat a. 1’
O SDat a. 2 1 O SDat a. 2
O SDat a. 2’ 1 O SDat a. 2’ Di spY
O SDat a. 3 1 O SDat a. 3
O SDat a. 3’ 1 O SDat a. 3’
O sd kA 1 O Sd kA
O SO kA 1 O SO kA
O SO kB 1 O SO kB
O Sd kB’ 1 O Sd kB’
Ol SDat aCut 1 Ol SDat a
O SDat aQut ’ 1 O SDat a’

*
BASEBQARD * jndicates
D spY backpanel wiring
KevboardbDat a *

177

BNC coax
connect or coax

BNC coax
connect or coax
Not e:

G ey |evel

center

cabl i ng

shield

172

center

shield

DAC out put Di spY

DAC ground
I nsul ated from chassi s ground

ConpSync Di spY
ground

ConpSync currently appears in tHe Alto cable. The
Al'to display doesn’'t make use of ConmpSync.
replace the ConpSync pair

W could sinply

in the Alto cable with the coax.
We then have the capability to attach a local Alto type display
and a renote display.

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

Cabl i ng not yet defined.
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1. Plug an MC10318 D/ A converter into |ocation a02 .
2. Plat1816 in |locations a0l and b02 are di screte conponents, shown bel ow.
3. SIPs are 100 ohmterm nator package with | egs broken:

See page 23.
g4l 3,4,5
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 KL115A, |ocation a05, value 20 Miz.

1 junper wiré6 1 0.1nfarad 16
2 0. 1nFarad 15 21n% " 7g 05 15
3 3 Kohm 14 3gnd 2 14
4 120 Chm 13 4 out 1! 13
5 180 Ohm 12 5 0.1nFarad 12
6 3 KOhm 11 6 12 mHnry 11
7 10 7 2 ohm 10
8 09 8 + 22 nF 09
| ocation a0l | ocati on a03
See Page 20.
1. Qutput

Groun
BottIm wg
fo
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