Dandelion Central Processor (CP)

pLionHead # # sil are the printed circuit board schematics.
sLionHead # # .sil are the stichweld board schematics.

LionHead # # sily are documentation pages.
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2901 Carry

Lookahead
CIN-SE (48) 1;; on czl2 :mo;:s 1.© 1 #7Po01 X
GND 6 Glo’ cy 11 ageCarry 2 .
= PIO’ PageCross
Sa-r e cx|i? Mg tl #TPOO2
G8 1T e G0
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2.15° 3 ,
g1:-1§' Hoiz PO
PI3’ s182
u72 .
FZero 9 8 FNZero
S04
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arr
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Ol e e -Cin
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e AN S
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\/'\)r' ;e (/‘./C?ri’C CasC
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\ Cin & Shift Ends
CINepc16 (39) 10
8
pci6’ (20) 9 usS7c
CIN-SE L© i #TP007
CiNepc16X’_(34) 13 (45)
11
CIN-SE-wrSU’' (20) 12 u57d
'7 je 7 i R'rDate Page
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SU[0-3]
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G -
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pUE 2|00  qoff—SUAddLd 1 Gy #TP168 SUINO0-13
NstackP.1 £1p1 7 SUAddr.5 1 [ ]
pUS___51a, a1 . @ tl #TP169 UAddr.0 ][4z
NstackP.2 13 JAddr.1 6 F93422
pU6 12 gg q2lQ—SUAddr6 1 &y 41p170 JAddr.2 5 ﬁg v33
NstackP.3 4 Addr.3 21
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25509 Addr.5 205
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F93422 data t-hold = 5 nS CIN-SE-wrsU_(20)
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XBus « RH = max(64. 59) nS

RH Setup, 73] tiorB
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253 $189 setup 9 YHwX
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EN’
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17[3) * 1o stackP
7 $240 data to X-bus
10 X-bus
34[3}] = 38 nS ush timing
34 1 to «ErrIntstackP’ 46 110 Push
15 S240 EN"to X-bus 24[3 Push to NstackP
10 X-bus 311 25509 setup
59nS 75[4) = 79 nS
N [broi Fil VDesi ner Rev | Date Page
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IB[0]

e —
: D1 Qi .
X1 7 3 NB.1
.5 A 1 Y
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ectiBO' (94) NB. 13 D4 Qafl2 B. D) tl # TPO12
6 15 B 6
IB[1] NS 14105 asi 22— 10 ti #TP013
2 1506 Qsf =210 tl #TPO14
: 07 a7 0O tl #TPO15
- 2loo  aoff N8.0 ck_oc’'| va3
5 401 Q1P B T 1
X.10 6 NB.Z
o o2 Q2f s _WriBFront PDT-W
=L S0z a3l e
o o ~ D4 4 < .
X.14 14 MEE NB.6
X.12 77105 S NB
18 D6 6 5.
X. 12 18157 a7hs NB.4 IBPtr.0__ (34) 4
5373 0
EN_ocC'| va4 IBPtr.1__ (34) [s 6 IBEmptyErr
WritelB 1] 1 Wait (61) 8 S260 (68)
SelectiB T XBuseIB' (25) 1 v28b
S§373 t-hold= 10 nS. 1-setup=0 nS.
(falling edge of WritelB occurs 4 nS before
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IBProm-PC.0-RevG
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& aq et e ﬁg— T A asfH IBFront=__1 @t #TPO16
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Ptr.1 (34) 5 A0
piBPtr1 4 5 F93453
usse [P 1 CS' CS'|us4
N T
TCK tt porwat 8 'L . _
. #TP173 tAA=60nS

Timing for HM7649 IBProm:
IBFront « Xbus = (x+37 x+36)nS

IBProm-PC.4-RevG

X Xbus to IB : . .
: : Xbus to 1B 94 WritelB rises
43 WritelB rises 43 nS before end of cycle 13"1 $373DatatoNB  18[2 SIT3EN 1o NB
: Difference between S373 "EN t0 Q" and "Datato Q" = [ ] : [ ] ey
:% s 18[2] - 13[11 = 6nS. Data can arrive 6 nS 20{2 LS374 setup 20{2! L.S374 setup
X+Jin after WritelB goes high. x+36 nS 132(4]=136 nS
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LRotn

[0 mod 4] Zero disable X-bus
30 7toXhigh<0
Y.4 11.3  yols X.0 15 §241 EN to X-bus
Y.8 212 yqp4 X.4 10 X-bus
Y.12 317 yaol2 X8 5SS
Y.0 4] 1 1 X.12 n
Y =i ¥3
Y.8 6| Xbus[0-7] < 0
Y12 72 .
13 25810 30 * to Xhigh«0
g ; B
122 (20 9j1013 T
12.3 n
EnLRotn’ (25)
[1 mod 4] Zero High XBus
Y5 113 yols X.1 11 N X.0
Y9 2175 yqld X.5 <v18h
Y.13 : 13 X.9
Y. z :61 :g X.13 13 7 X.1
Y.5 5 vi18g
V.9 6! <
Y.13 712 15 5 X.2
13 25510 vi8t
S1S0 OE] v59
9[10[13 17 3 X.3
—§§ 29 < vi8e
EnLRotn’  (2)) 11 9 .4
< vaeh
[2 mod 4] 12 <7v469 X2
V.6 1 15 X.2 15 5 X.6
Y.10 2|3 Y9pa X.6 vaet
Y14 314 val2 X.10
Y2 3 AR (T X.14 17 3 - X.7
Y€ 5 r
Y.10 51" 4 A" vase
V.14 71'2
13 25510
| vse 5241 S241
9511331:?5 v18] va6j
12.2__ (20 EN EN
12.3 0 19 19
EnLRotn’ _ (25) Xhigh<0(30)
[3 mod 4]
Y.7 1 15 X.3
Y. 11 2 :g 1(1) 14 X.7
Y.15 N RV F X.11
Y.3 4] 11 X.15
T3 0 Y3
Y11 51"
Y.15 7 :g
5150 oFf a5 'C Xbus « Y LRYott)n = max (v=22. 56. 50) nS
9[10[13 y ttoYbus
22 (2 12 25510 datain to out
EnLRotn’ 10 X-bus
v+ 22nS LRotn disable X-bus
. 25 +10 EnLRotn’
Z2 73 25 11oEnLRomn 15 25510 OF to X-bus
21 25S10 OE 10 X-bus
R 37 L X s0nS
n
1 0 Left8 36 nS
1 1 Left4 20 Tt0fZ.2
20 25510 Select to X-bus
10, X-bus
50 nS
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IB disable X-bus

Byte disable X-bus

25 +t0o XBus«IB’ 25 * to Nibble’
%8 §(2g7 E to X-bus %8 ilg? E' to X-bus
10 X-bus -bus
49nS 49 nS
0, ibHigh
1B.0_(30) 2100 004 X.8
IB.1 5180
: =01 a1l X.9
IB.2 7118!
—_ 57102 AEl X.10
8.3 B2 Q@
- —1D3 12 X.11
2igs Q3 5257
V sB E v28
12.2 (20) 118
XBus«iB' _(23)
ibLow. ibHigh
B.0__(30) :
-%’f : gg ol X.12
. & J
e > g: a1l X.14
B.3 11
JZ 2 gg Q2 X.15
—_ —{D3 12 X.13
8.5 3lgs Q3 5257
S8 E v42
ibHigh' (34) 118
XBus«IB' (33)
0. Byte
1Y.0_ (20) 2100 QU4 X.8
=180
tY.1_ (20) 51p1 o 7 X.9
B1
1.2 (20) 1140, 9 X.10
10 B2 Q2
1¥.3_(20) 1; D3 12 X.11
83 S257
v S8 F v27
Byte’ (25 s
Nibble' (25)
Nibble
12.0__(20) 2 [N\us X.12
<v56a
fz21 (20 4 16 X.13
<v56b
12.2_ (20) 6 14 X.14
<v56c
2.3 (20) 8 12 X.15

/?/ v56d

Nibble disable X-bus

25 1to Nibble’

15 S241 EN" to X-bus
10 X-bus

50 nS

Xbus<«IB=max(56.56.59) nS

34[4] ttoIB

8 §257 data to Xbus
10 X-bus
52[4] = 56 nS
25 * to Xbus«IB’
21 §257 E to Xbus
10 X-bus
56 nS
34 t to«ibHigh'
15 §257 SB to Xbus
10 X-bus
59 nS

Xbus « Nibble = max(39. 50) nS

20 ttofZ

9 S241 data to X-bus
10 X-bus
39nS

25 + to Nibble’

15 S241 EN’ to X-bus

10 X-bus

Xbus « Bvte = max(38. 56.50) nS

20 TtofY

8 $257 data to X-bus
10 X-bus
38 nS

25 + to Nibble’

21 S257 E' to X-bus

10 = X-bus
56 nS
25 +to Byte’
15 S257 SB to Xbus
10 X-bus
50 nS
See stackP timings for ErrIBPtr

EKErr.0' _ (20)

ErrIBPtr

EKErr.1'_ (20)

1BPtr.0 __ (20)

_1BPtr1  (20)

S241
v56i
EN’
_Nibble’ (25) «ErriBStkp’  (34)
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aF.0. EnSU. mem, fY, fS
pafF.0 (100) 3 2 aF.0
pEnableSU 4 g? g?‘ EnableSU__
pmem 7 16 mem
piY.1 8 gg g; Y. {113]
pY.2 13 2 Y.
2 D4  Qapl :
piY.3 14 5 Y.
4lps a5 L
) 3 56 15.0
D6  Q6f 2
piS.1 {1 PO T 15.1
S374 (20) rB. aD. aFl
ck_oc'| vae
1 ]
AlwaysClk-b 4 prb.0 (100) 20 aof2 2.9
: o1 Q1P .
prB.? 3 B2
. brB.3 g|P2  92)g 'B.3
Cin. fY.0. S paD.o 73 gi g: 2 aD.0
PCIN-SE-wrSU 4 : CIN-SE-wrSU —pab.1 4ips  asf2 ap.1
DO QO |- 0 paF.1 7 6 aFl.1
Rk CIN-SE-wrSU D6 Q6 =
ptY.0_ (100) s| . QOF V.0 paF.2 18lp7  a7fe aFl.2
: o1 a1 ff 2 S374 0]
a1’ : ck_oc’| us0
pts.2 12|, 32 10 v =
o15.3 3| Q2 1 X AlwaysClk-b v
2 D3 Q3 12
Q315775 50
glcxfu a8
AlwaysClk-b PUb
X, fZ
pfX.0_ (100) 3100 ocf X.0
pIX.1 2 5 X1
i 4ib1  aQif -
ptX.2 D X.2
: D2 a2 :
pIX.2 8 X,
Z. 73103 Q3153 Z.0
L2 =1D4 4} -
piZ. S8 O T Z1_
RIZ.: 1llpe  qef2 2.2
p1Z.- 80> ool 12.c
S374 (20) rA, aS
ck_oc’'| vi3
71 . .
AlwaysClk-b v ) (160) 300 qof2 A0
prA': 71°1 o1 .> rA.2
DrA.3 5102 92[F TA.3
pas.0 3103 9303 2510
pas: : D4 Q: 5 ag :1
paS.0_(100) 1™~ pas.z 7 gg g; 6 "aS|.2
3 paSh.0 18107 0‘7“3 asSh.0
pMAR<' (105) 2 S08 (173) S374 0)
u85a ck_oc’'| ue7
T
AlwaysClk-b %
aSh, aFh
paS.1_(100) 2 gg aof? ash.1
0as.2 ; g: alz ash.2
b2 10 aFh.1
_paF.1 : B2 Q2
=1p3 15 aFh.2
paF.2 3 Q3
B3 25509
PU sB cK | ues
B
AlwaysClk-b
* #TP023
tb
pmem (100) 10 1
8 _pMARe’ 3| s3ral2  MARe 1 2 MAR«
Cycle3 (37) 9 S00 (105) us1b (20) S04 (26)
v53¢ u69a
MAR~__(26) 10
8 MarPgCross’
-PageCross 9] ) max, pAlowMDRe_ 4| .. |5  AllowMDR«

IBEmptyErr (68) 13|

u69f

|IBEmptyErr’
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fYNorm fYNorm
13 )
s 800. 5 ExitKernel’ 1 ©t #TP174 313?)0,‘*5 fYNoop
1Y.1 3 o1yl Enterkemel! 1 & 41py75 1Y.1 3 a1 MapRety
_—S4 02.‘. ClrlptErr’ D) tl #TP176 . S4 02,‘3 RefreshY’
tY.2 2 Q342 1BDisp 1Ot #TP177 fy.2 2 Q32 Pushy:
§2 Qafil MesaintRa' 1 /Xy 41py7g ) S2 qafll CIrDPReg’ 185
v.3 1 Qs 0 stackP«’ .3 1 Qs 0 CIirlOPReq’ . :1
77)—'—0 S1 Q6" ] 1B’ W—— S1 Q6" CirXReq’ 186
Q7 7 CycleY’ Q7 7 ClirKReq’ 1é7
e EE |v2 (€] £ E B’ | v61 4
al6]5 5
Y.0 (20) prop from Sel=12[2]= 14 nS .0’ (20)
S.1_(20) prop from En=11[2]=13 nS 1
S0 (20 o
fX fZNorm
513%o,r5 fXNoop 313%0, 5 RetreshZ’
1X.1 3l., a1 e 12.1 3|., ot IBRtrel 1 &y #rPi79
mee— TR I Shit e ET PR K BPtr<0 1 D) tI #TP180
1X.2 2 a3l CycleX’ 12.2 2 qaji2 CiN-pci6Z’
=E—=Ss2 o h CINepc16X’ e TR
Jio MapRefX’ Jlo_ Popz’ 1
1X.3 e, gg, 3 e 12.3 s 82‘9 Poor -© t1 #TP181
20) ol PushX’ ) orlZ AltUAddr
EEE |u68 (9 E'E E' | u83 (34)
alel5
VI 2.0 _(20)
1X.0 (20) 52
S
I00ut IOOut
513%6..5 OPOData«’ 513800. 5 Bordere’ 35
1.1 al., o1 OpCtle’ o 1v.1 al., a1 Pl 128
- S4 qofi3 Kgoata«-’ ; - S4 gofis MCtle’ ; =
2 KCtle’ 2: OutSpie" >
1Y.2 2], 83'*’ EODatae |22 1.2 21, gi' 2 EOCH .5:6
1y.3 1 asfie ElCtle [PE ty.3 1 a5y KCmde 27
01! qs DCtIFifoe” == Uw———-’ S1 Qe QutSp4~’ ‘,,7
a7l DCtle’ o7 ariL POData«’ :"
£’ E E' | vag (34) £’ E E' | v62 (34)
4]6]5 4[615
Y.0 (20) Y.0' (20)
0 5.0
1 S.1
2
< /7 Y
I0In I0In o
s13%° 5 <ElData’ - 313%0.-5 -loPIData’ _r—
J14 ~ElStatus’ : J14 —OPStatusE
20 315, g;.': —KlData’ 131 fz1 315, g;. : —ErrBStkp 22
12.2 2| q3fiz—cKStatus 73: 12.2 2| . aqap2—<BH
=52 Qa1 KStrobe’ 3 =E———s2 qafd] cibNA”
J10 «~MStatus’ == J10 «ib’ 1
12.3 il I gg' 5 —KTest 12 5?.5_1_51 gg"; Ot #TP182
;R; Q7s 7 _EStrobe’ T a7 «~ibHigh’
E'EE’ | v55 (34) E’EE’ | v54 9
al6[s ale[s
Z.0_(20) 5.2 (20)
153 Z.0
S.2’ S.3’
Proj Fil i Rev | Date Page
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_ab.o (20) aD.0’
(25)
Shift’ (34)
CycleX’' (34) sh
CycleY' (34) 739)
CINepc16X' (34)
CINepc16
CINepc16Z’  (34) (39‘))c
PopX’ _ (34)
Pop
Pop2’ __ (34) (46)
PushX' (34)
PushZ’ (34) Push
PushY'_ (34) Gy
./ MapRefX’ (34)
[£9¥ MapRef
/Lé oTh ¢ _MapRety’ (34) @) 18]
|
4( RefreshY’ (34)

Refresh
RefreshZ’ (34) @3) E

1S.2' (20) 5
6 Nibble’
_18.3 (20) 4 500 (%3
v53b
1S.0 _ (20) 2
3 Byte’
1S.1_ (20) 1 v63a (25)
is.2 (20) 1
1S.3 (0] 2 6 XBus«IB’
= S20 (25)
v52a
2.0 (20) 9
:g.:’ gg; 19 8 EnLRotn’
"f"":: 020) 13 v82b (25)
EnDispBr
_18.0 (20) 2
3 DispBr’
ts.1 (20) 1 LS32 45)
v40a
5
6 EnDispBr.3A’
fY.0 (20) 4 va0b (70) Oxxx
10
8 EnDispBr2-38’
1Y.0° (20) 9 va0c 1XKK
13
11 EnDispBro-1’
1.1 (20) 12 va0d (93] 10xx
1S.2 _ (20) 10
153 _(0) S 8 XByte’ 12
12.0 (20) 11 u8dc (25) 11 Xhigh«0
13 v53d
Nibble' (25) J
XEROX | Frolect File Designer Rev | Date Page
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e % e g e -

DispBr{0-1] = max(c+ 32.69.133) X.12 Y Disp 2 . ,
” 1o Y Y12 7 isp 3150 a0 DispBrO.__1 & v #TP024
24[3) S151 select to DispBr LK L 21D1 Az DispBr.1’ 1
18 DispBr setup Y. 1: isp__ 1? g1 o1 TTTomas) © t1 #TPO25
64[3]=69 1 g§ a2 |8
1
95 1 to EnDispBr0-1’ 13]ps  av {¥
18[2] S151 E" to DispBr LS158
18 DispBr’ setup sg_E’ vai
131[2] = 1330S 1v.3 (20) s
c condition source EaDIepBro:1 L
12[2] S151 data to DispBr
18 DispBr’ setup
c+30[2]= c+32 X.14 XDis 4
V.14 YDis, 3|Po
Cyclez (23] XC2npcDisp 2 g;
Y10Disp.0 Y10 Dis)
EEH, X.S dDise 5103 v DisoBr2 1
X4 XHDisp 14|D4 W'-ﬁ%—@tl #TP026
X8 A%D%n 13105
DsipBr setup PageCross gCrOvDisp 12 gg
S S00 in to pTC
6[1]  Se4intopNIA Y19 2154
5[1 25509/5374 setup Y300 71152 S151
18nS S1 g v30
7
EnDispBr2-3B’ (36)
DispBr{2-3] = max(c + 26.55.103) F.0 Neg'Br 4
20 o fY _FZero ZeroBr 3 g?
15(2]  SIS1select to DispBr Ehgero NLerosr 2152
18 DispBr setu _Mesaint MesalntBr
—— P p PageCarry PageCarrvBr 5103 Y-g DispBr.3A’ 1
51{4]=55nS TCarry CarrvBr 14 D4 w"——ﬁ%v—@u #TPO27
’ X.11 XReBr 13103 :
70 7 to EnDispBr.3A’ “NibCarry NibCarryBr 1208
13(2] S151 E" to DispBr D7
18 DispBr’ setup Y. ggj 9 sa
" Y. 10
101[2] = 103 nS Y. (20) 11 §$ $151
c condition source =T uss
ﬁ;l] Sll)sépdgr‘,asg‘:‘glsp& EnDispBr.3A’ __ (36)
c+23[3]=c+26nS
X.15 XDis, 4
Y18 ] ,5_5 300
pc16’ (20) XC 2npcDisp 2|01
739 YIODisp.1 ) 1%)@ 1 gg .2
X.10 CwdD1s, 15 Y . s
X.0 1D 14104 wﬁ'-f%—’@u #TP028
X.15 (LD, 1305 max,
Y gGDelesg 12 gg
Y. (20) 9
Y2 (20 10134
Y3___(20) 11152 5151
S1 g v35
7
EnDispBr2-38’' __ (36)
[ XEROX Project File Designer Rev | Date Page
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L© t #TP030

1Ot #TP032

pNIA[0-3]
s — 2100 oo |4 oNIAO?
=4B0
D — o1 oy f_oNiat
I B1
NIA.2  (o0) 11 i
saint__ (34) 10 g‘;’ Q2 |9 BNIA2
INTA.3__(100] 14 }
BPtr.1__ (34) 13 gg Q3' l2_pNIA3 ®
LS158
SB_E’ |u21
1] 15

Refillintc2 (94)

EKTrapc2 (20)

PNIA[0-7]=max(127. 120 46) nS

94 + to Refilllntc2

24(3 1.S158 SB to pNIA®
3[1 25509/5374 setup

123[4]=127 nS
(See page 11 for pNIA[8-11] timing)

DispBr.0’ 2
?775max) V.

pNIA 8

pTC.0

100

il

*to INIA

1@t #TPO29

L@t #TP031

pNIA[4-7]

NIA.4_ (100) 2 )
8.0 ([(331) 310 a0t NIA4' 1 &) 1 #TPO33
NIAS {00 5 ,
.1 &) 6lo) av—BNAS 15y 4Tross
1A.6_ (100) 11 ,
8.2 G0 10 gg a2’ 2 NIAG 1 © 11 #TPO35
A7 (100) 14 i
B.3 [&iD) 3]s awf2 ;"” 1 © tl #TPO36
Ls1sa(l?
sB £ | u3a
] 75

GoodIBDispc2 (94
EKTrapc2 0,

20 tto EKErrc2

1.S158 data to pNIA’ 182 LS158 E to pNIA’
5[1 25509/S374 setup

43[3]=46nS

25509/5374 setup

117[3)=120 nS

S00
uS2a

(124max)

| I

1 ©t #TP037

pNIA.9

TC.1 1
—77%7'1?\‘7__-@ tl #TPO39

DiSEBrJ ! 5 0
'max,

=

rakl r
_Swe3'  (20) [T2]a swed' _ (20) |
EKTrapc2 (J0) 113 EKTrapc2’ (20) K
|_3‘b Ls
INIA.8 (100) 2 D"_ INIA.9 (100) 2
1B.4 (34) 6 B.5 (34) 6
GoodIBDispc2 (94) 41 GoodIBDispc2_(94) 4
EKTrapc2’ __ (20] 5]¢ EKTrapc2’ (20] 5
Swe3d  (20) 9 g S64 Swc3 (20) 9
u24
TC.0  (34) 10 } TC.1 (34) 10
pNIA.10 pNIA.1l
Link.3’ 13
8 pTC.2 1 DispBr.3A’ 2 12 pTC.3 1
MarPaCross 8 o S10] (124max) ~© t1 #7041 TDispBr.38_1 S10 | (124max) —@ 1 #7PO43

udzc |, 775max usza |

1312 13]2

_Swed' (20 [T2]a _Swed' (20) [C2]a

EKTrapc2’ (20) 1113 EKTrapec2’' (20) 11la
|_3 3
INIA.10 (700) INIA.11_ (100) 2
B.6 34) 1B.7 (34) 6
GoodIBDispc2 (94) GoodIBDispc2 (94) I
EKTrapc2’ _ (20) EKTrapc2’ (20) 5
Swc3 (20) Swc3 (20) 9
TC.2 (34) 10 TC.3 (34) 10
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_11 1/ S189'sare used insicad of Am27507's
TP C[O 3] then invert the output of NIAX with LS240's.

L0 7T 14] A2 AM27507
Nt 15] A2 us
Nt.2 e
NIAX.O’ 12 11 TPC.O' 1
, D3 Q3 o D) ti #TPO4S
NIAX[0-7] AL Q402 a2f2 el — 11 #TP0d6
L NIAXS™ 4100 qofs TeCsT gy 51004
BA—200  qoff—NAXE 16y #1p188 0 cS' WE’ 2
T 7D1 QIS 2O tl #TP189 PDTA 2[ 3
PNIA O’ 81P2 —Naxo 1 i #TP190 writsTPe
NAT 73103 Q3O tl #TP183
: 3 3 .
PNAZtalp. oS NIAXZT Q| SToias TPC[4-7
pNIA.3' 17 <16 NIAX.3' 1 [ ]
AT 5106 06— O tl #TP186 GND ..
) p7  Q7fMAk O ti #TP187 07T a] A3 AM27S07
ck_oc’'| ue N 5] A2 us
T 1 Nt.Z A1
w r 1 r~ i 4
N :;"ﬁ, }g D3 Q3 ;’ LdoE D) tI #TPO49
e =102 Q2f3 Thee—0) tl #TPOSO
Y o1 a1t e Q1 #Trose
) DO QO 157 0 ti #TPO52
CS’_WE’
PDT-tpc [ 3
WriteTPC’
NIAX[8-11] TPC[8-11]
(131max) GND 13
pNIA.8 3 2 NIAX.8' 1 NLO 777) 14] A3 AM27507
T oo QOfE—F2tt—©) tI #TP191 L A2 u8
A TP QIR—NE Tt #TP192 N1 2
SNIATT——8]P2 Q2 ; NAX T T Q tl #TP193 = AO
o S1p3  a3E JL 1Bt #TP194 NIAX.8 12 1 TPC.8°
B o4 Qa4 ) tl #TP195 NS >1D3 Q3 e tl #TPO53
1 D5 Q5 0) t! #TP196 = D2 Q2 RS 0) ti #TPOS4
pTC.Z 7 6 NIAX.10" € 7 TPC.10°
et oot Quiter BTy al—Rei gy s
(124max) S374 (20 s N 12,
ck_oc’juto . —Lj§—;”’£-
T 3 PDT-tpc
2 * #TPO57
tb
pLink.0’ 1
. * #7TPO58
TPC/TC timing Link tb
T e i | aersey R
7 A2 u .
X2 5 #7TPO59
__ﬂ_]_ 25509/5374 setup 3 A1 th
117[1]= 118 nS (20 AQ pLink.2’ 1
NIAX.8' 12 11
- D3 Q3 .
Link timin Ly S o7 33? #TP?: °
——g—zo — NAXTTalp) 2 pLink.3’ 1
tto (20) s ;
35 Am2IS07tAA o5 N
203) - plink toLink xo_ 20 2
ispBr’ setup WriteLink’
95[3]: 98 nS
NIAX.7' (20)
110 fX.0, NIAX.7 * #TPO61 TCHold
223 fXOtopRet @ tb
3 B‘e[ to Link’ 1 138374 [12 TC.0
ispBr’ setup TC - #TPO62 u26t
82[6] = 8808 RO 1a]A3 AM27507 ) ST 15 TC.1
Nt.1 15] A2 utt ; u26g
Ifonly pullups were used Nt.2 7]A1 #1P063
on output of Link (instead (77) A0 9 tb 17 16 TC.2
of the LS32 kludge), then TCX.0 121p, 11 TCY.0 u26h p—
ink timing would be: TCX. 10 Sle___TCY. * #TPOB4
TCX. 1 D2 Q2 e
TCX. 61p1 QiP—ICY.: (?) tb
98 Writ’eLinkfactiye TCX. S 41po Qo TCY.3 1 18] o6 NS TC.3
253] WE 10 mek high (20 cs' we 112) (20)
16 DispBr setup eortoe 2| 3 AWaysCTk
141(3] = 144 nS Wit
XEROX Project File Designer Rev | Date Page
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A FL Nt Ct Pt
i Y L =2 Emulator=0
e T s e Displayl SEP=1
[ NN Ethernet=2
Ve . ] INg w L
L cof o g, : Refresh=3
Jeut? /,,f/SEHéduleProm-RevD control store rd/wr =6
59—L_EORound 15050 Kernel=7
551 Click.0_(J0] 1618 1" Tasks
Click.1_(20) 17 Q3
foq_Click 2 (0] 11ae 12 | Nt.O_(77) 3 2 c
=4 DPReq” (2) 215 ozt — RN oo aqof? c:? Q) tI #TP06S
. 2 10PReq’ (/2) 3 — D1 Q1f= . O) ti # TPO66
e 84 L5 ra L 13 Nt.2 (77) 7102 qal8 Ct2 1
o 56 EReq (7‘ 41h3 Qi Nt Emu () E = Tobmo Q) tl #7TPO67
: 57 KReq' (22) A2 14 cto. (30 =—{D3 Q3 10 O tl_#TP0O68
38 RetReq’ (2.) 61a3 Qo———l : =~4D4 Q4 . 64
KernReq (20) 5 Ct.1_(30) 4lps  asH2 L 164
AO F93453 Q20— o qsflS 1.2 55
, , z=Emu 18 19 Pt=Emu 1 =
Cycie2 (I35) e
C2Clk
PDT-W
PLO_(30) 1 Ni%e L ©t #TP070 Click  Task
0 Ethernet
Pt.1 15 <5 1 © ti #7P0O71 1 Disk
v561 2 IOP
3 Ethernet/Disk
Pt.2 13 7 1 © tl #TPO72 4 Display/LSEP-Refresh
v56g
- < When Disk =SA4000, Click 3 is Ethernet only
Pt=Emy 1 2@ 1t #7PO73 When Disk = Trident, Click3 is Ethernet on even
/r rounds and Trident on odd rounds (i.e., 10 click round)
S241 The Display & LSEP-Refresh tasks never both use Click 4.
v56j
EN
SwTAddr (20)
L k<
Ve w’t(
o A
SwitchProm-RevC
T #TPO74
Ct.0 (30) 15 tb
S AT gaftSwez 14]sara s S
ct2_(30) 210e o - #TPOT5 i
Nt. %g 3laa 021 th AlwavsClk
Nt 1 y:
= A3 11 Swc2’ 1 17 16 Swc3d’
Nt.2 (/7) Q1 u38h
Cycle2 (). 6 ﬁf 5 (122) (20)
Wait A 5150 ooft AwaysCIk
F93427
' _CS’ju67
14 13
PDT-A Swec2 timing =max(133.101.101)
22 tt0Kreq’
55 F93453 addrto Nt
45 F93427 addr to Swc2
10011 25509 SB setup
. _ 132(1]=1330S
Nt (Prom) A\t Ct Pt 0 —
| 3§ Previous Current Previous 2 TloSwTAddr
c2 Next Next Current Previous ig gﬁg}, CdechJ.\St 2
cl 3-S Current Next Current aadr o Swe
10[1] 25509 SB setup
100[1]=101 nS
28 t10 Nt«Pt
15[2] S241ENtoNt
45 F93427 addr to Swc2
10[1] 25509 SB setup
98[3]=101 nS
XEROX Project File Designer Rev | Date Page
) s | Dandelion | Schedule. Switch. & Tasks plionHeadl4silf Garner MY 10730780 14




m_LemErrc:! (%0) 4
6 ME 18] 1s374 19 1
Pt = Emy(34) 5 S08 (9 u55i -© ti #7P199
L~ uB5b ACTk
EKErr' at Trap location ¢
CSIntProm-RevD R
2 Emulator Mem Err OR Virt Addr Err
*#TPO76 3 CS Parity ERr
15
2179 tb _
gSDar:0 (34) 1618 0311pCSPE1? Lsaza |6 MStatusf8] = EmuMemErr
ﬁg #TP077 u55d
AS QZF ACIK
a4 b3 pw ! Ls374 (g
22 " (90) u55e ErrorProm-RevE
A1 QO aiClk IBEmptyErr (68) 15[,
AO EmuMemeErr(34) 16 s
cs cs| neatel CsPaErr (4] 17]ne  qaf-l—BEKT tl #TPO83
T ) * #TPO78 StackErr _ (34) 1 A6 12 EKT
‘9 tb VrAd_drErr(34) 2 AS Q tl # TPO84
1 Cr_nt:rr (34) 312 13 PEKO’ 1
CtzEmu (37] 41, a1 -© tI #TPO8S
Cycle (21) 7 , ’
revG =8 word stack EKErO (0] 6142 oo%u@u #TP0B6
revH =14 word stack EKErr.1' (. 51a0
StackVirtProm-RevH F93453
* #TPO87 cs' _cs’ | u39
sackPO (20) 5 A9 tb 10I 8!
stackP.1 (20) 16 1 PDT-A
StackP.2 (0] 17]pe  q3ftieSE 131837412 111 @ 1 #Tposo
_stackP.3 (20) 1146 ' #TPO88
Push__(39) s a¥ tb atClk PEKT' 3| s374 |2 EKTrape2’ 1
PopX' __(34) A4 13 pVAE 14|1s37a |15 |1 | u3sb tl #7P079
YHO __(33) 41y a1 0] 455g © tI #TP0O9O
YH.1 (55) 7
MapRel (%) 6152  qoft* ACIK BEKT 7] S374 (6 EKTrape2 1@ u #Tros0
PopZ’ 34 5100 v
F93453 ,
cs' cs'fu71 BEKO' 81 537419 EKENO 1 ©t #TPos!
L!
POT-W EK1' 13| $374 |12 EKErr.1’__ 1
e I —ﬂw—-©tl #TPO82
AlwaysClk
KernPC16Prom-RevB
© #TPO91
GND__15 tb
= 2477 9 DpKR___ 1 7| s3rale KernReg’ |1
ae B0 u51d ) Ot #TPOs3
CSParErr (34) 2145 0 - #TP092
ExitKernel’  (34) 3laa Qzl tb AlwaysClk
EnterKernel’ (34) 4
e =1A3 11__pPC16’ 1 1718374 16 pci16’ 1
_9‘ ;r/an 520; a2 Q1 56 U55h ez —©) ti #TPO94
_CINepci6 6 A1
5 AO Qo aitClk
F93427
cs’_cs'| us3
1a] 13
PDT-A é’
-~ j Fil Designer Rev ] Date Page
XI:ROX PI'O]CCI . 11e 12 g2
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Wait  (67)

Clock Receivers

ppCLK

(I,

_PWaitCLK’

(901.129)
(3 loads!)

AlwaysCLK’ : s e
= S
8

Cycle?1’ 1
lzj (18. ﬁl)'}?)

Cvcles

3F

Cycle2

Cycle2’
E (18. 13nvp) ]

Cycle3’ 5
Ny 1), g
Qualified Clocks
AlwaysClk-a
(981, 137)
9 s AlwaysClk-b

(981, 137)

vi7b (22 17np)

——q
2
TCWaitc 1’ (20) 12 ’\ WriteTC’
11 WrTCQ (42) 1 u87a (981, 137)
Cycle1 (21) 13 S08
u85d 5
6 C2CIk
Cycle2  (22) 4 S00
u87b
pWaitCLK’ 13 1 N\2 WaitClk
(941, 133) 1 vi7f§ (957, 137)
2
3 WriteSU’
CIN-SE-wrSU_(20) 1 S00 (987, 137)
via
5
6 WriteLink’
NIAX.7" (20) 4 vib (987, 137)
13
11 WriteRH’
RHe' (34) 3 4 RHe (39) 12 vid (981, 137)
u69b
10
8 WriBF ront
_IBFronte  (94) 9 vic (981, 137)
2
a
Cvcle3 (37) 3 a 6 Write TPC’
l——‘b S51 (991, 138)
86.
Y WITPClow 51p usba
WritelB
(941, 133)
Wait Control
T85}—IQPWait_(34) 1
Cycle1  (22) a
- L_131a )
CiTa A SNy , 8 8| s3749 13 12 14 15 TCWaitc1
(66 Disp-Proc’ _(30) 9 us1e u51t uS1g o0
MAR«' (26) 1 10 u86b AlwaysClk
YH.4 (39) 12 .
= Waitc2’' (20) 6 Wait
::) gg} > Waitc1' (53) STo o) L
YH.7 (39) 13 u37b
Detects low bank for max 1024K mem.
XEROX Project File Designer Rev | Date Page
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NetHIA T i3] A T ——
NetNIA.2’ 14 A10 NetNIA.2' 14 A10
NetNIA 3" 75 22 NetNIA.3’ 15 :g
NOtNIA 4° 16] po © #TP095 NEtNIA 4’ 16 * #TP0O96
NetNIA.5" 7] ne tb NGtNIA 5’ 17 2; tb
NetNIA.6’ 6 7 1 prA.0 NEtNIA.6’ 3 7 1 prA.1
NetNIA. 7" 51A5 DO NetNIA.7° 51A5 DO
NotNIA.8' 2] A4 NetNIA.8’ a] A4
NetNIA 9" 3 QZ NetNIA.9’ 3 23
otNIA.10° 2] A2 NetNIA. 10" 2] A2
NOtNIA 117 i NetNIA 117 i
CSIn.0 1] A CSin1 1] A2,
CSWE.2’ 3] OIN . CSWE. 3] OIN .
PDT-CS-a 10] e 2y PDT-CS-a 10] e 2147
Nt AL, 121 a1 etNAS 121 A1
NotNIA 2" a] Al0 NetNIA 2 2] A10
NetNIA 3’ 5 ﬁg NetNIA 3’ 15 ﬁg
otNIA 4" 6] A2 © #TP097 etNIA 4’ 16] 45 * #TPO98
NetNIA.5’ 17 A6 tb NetNIA.5’ 17 A6 tb
NOtNIA 6’ : 7 1 prA.2 NetNIA 6’ 5 7 1 prA.3
NetNIA 7° 5]A5 DO NetNIA 77 5145 DO
NGtNIA & 3] A4 NetNIA 8" 2] A4
etNIA.Q’ k 22 NetNIA.O° 3 ﬁg’
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€5 Data In 57 ]—BCSWE.a’ 2 [N\us CSWE.2’
vSia
IOPData.0 2| <
EPH, T5T}—RCSWE.b’ 4 16 CSWE.b’
vS1ib
T55]10PData. 1 4 <
EL pCSWE.c’ 6 14 CSWE.c'
v51ic
|I0PData.2 (3]
EER T35} BCSWE.d' 8 | 12 CSWE.d’
v51d
153 I0PData.3 8
E pCSWE.e’ 17 3 CSWE.e’
vS1ie
T551I0PData.7 17 <
T53}—BCSWE. 15 5 CSWE.1"
/?’VSH
- |I0PData.6 15
op 1 T75]OPAddr.13 13 "~ ReadCS.0
- I0PData.5 3
IOPAddr.14 11
- |0PData.4 11
57]1OPAddr.15 11
15240 | [LS240
uti utj
EN’ EN’ 15244 |[(5244
147 1% v51i v51j
EN’ EN’
I
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pra.0 y \
= prA.1 4
Ep§§p'° 3129 aS._1 3|00
22 215 PCIN-SE-wrSU 2 g;
. ptY.1 1
5TX.0 TE D3 Y 5 |I0PData.0 TprX1 T51D3 Y 5 |I0PData.1
12.0 72124 wi iz 2104
. Z 14 wis
TC.0 13 |DS TC.1 D5
TPC.4 12106 TPC oe
) 2103 PC.5° 1210°
ReadCS.0 9 C
ReadCS.1 10 gg L8281 ‘:‘3%%%1 w% S4
“ReadCS.2 11 ReadCs 2 s2 LS251
st g v25 5.2 st . vi2
, 7 r
ReadCSEn ReadCSEn’ 7
prA.2 4 A.3
T 3100 pra. 2
_p_Ena‘oIeSU 2101 2 p 3(1)
B 2102 lgem 2 D2
- prY.:
pIX. iE gi Y‘g I0PData.2 I 75103 v IOPData.3
'rcz'z‘ 2104w pIZ.3 14 gg wi
The 6 —1D6 rc.3 13 De
212° TPC.7° 12109
ReadCS.0 9 ReadCS.0 S
ReadCS. 1 10 S4 .
ReadCS.2 11152 LS251 feacts. o gg
S1 o ReadCS.2 11 LS251
3 u96 S1 g us1
: 7 r
ReadCSEn ReadCSEn’ 7
'2?? 2100 prB. 4
par 2109 “peF2 2109
NIA.O 7]P2 §rR] Hpz
A.4 15 gi y; |10PData.4 hA:s : D3 v 5 |I0PData.5
NIA.8, ds W NS : gg wil
TPC.E 12196 TheT 3{oe
- D7
ReadCS.0 9
ReadCS.1 10 °; -§§2§'c—‘°§1° % sS4
ReadCS.2 132 LS251 ReadCS . 1152 LS251
S1 ’
3 u65 S1 g uas
: 7 : r
ReadCSEn ReadCSEn’ 4|
prB.2 y
;?)0 4400 prB.3 4 Do
paD ¢ 3109 TpaD.1 3
T T]p2 3 o2
s 75103 vl5 JOPData.6 T —{D3 vls 10PData.7
NIATO =104 wis . 2{pa 6
e ~{ps 1A 11 4lps W
TPC.10° 1z 3‘75 TPCIT T g?
ReadCS.0 9
ReadCS.1 10152 TTIERT Tols4
ReadCS.2 N t§§s1 “ReadCsS.2 11 2? LS251
E E’ u18
, 7
_Reagcsen 55} ReadCSEn’ !
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2[N\1&__ PDT-vbus 1 173 POT-wait 1
<u41a © tl #TP143 <u41e tl #TP147
4 16 PDT-A 1 15 5 PDT-tpc 1
<041b -0 tl #TP144 A T -© tl #TP148
6 14 PDT-W_1 13 7 PDT-CS-a__1
e @t #TP145 En —© tl #TP149
8 12 PDT-Clk 1 11 9 PDT-CS-b__1
/?’utﬂd © ti #TP146 /?’uam © tl #TP150
V [(5244 V [T5744
ud i udij
ENY ENY
1 19

Tester 1 &)t #TP151

The Control Store can be read & written via backplane pins. Once tested, instructions (or parts of instructions).
can be loaded in order to test additional features. For instance. all X-bus sources can be disabled by

loading a 6 into CS bits 16-23 (controlled by CSWE.c’). Simple programs to test the 2901's can also

be executed in this way.

The SU & RH registers can be loaded by controlling EnableSU. CIN-SE-wrSU. & RH « from a microinstruction.
stackP, IB. High SU Addr. & Low SU Addr can be similarly tested.
The MIR & MIR decoding can be tested by loading instructions into the CS.

PDT-Ybus is used to test devices attached to the Y bus.

PDT-A is used to disable registers or Proms whose outputs go to a register clocked by AlwaysClk.
PDT-W is similarly used for WaitClk.

PDT-Clk & PDT-Wait disable the outputs of AlwaysClk & WaitClk'd registers.

The following steps cause a CS byte to be written. It is assumed that the TPC has been written

with the required CS address.
PDT-CIk « 1: Swc3«l: {cause NIA to come from TPC}
IOPWait « 1;
SwTAddr' « 0: SWTAddr « 1: {init code}

IOPData « data
CSWEx' « 0: CSWEX' «1;

If IOPWait is left high, the CP will not execute the instruction which has been loaded into the CS.
Instead. the CP will be frozen in a state where the instruction is totally decoded. but the result

will no be loaded into any register. Thus. all the microinstruction register (MIR) decoding logic can
be tested without even executing an instruction.

The following steps cause the TPC to be written:

IOPWait « 1: {init code}
SwTAddr' « 0: SwTAddr « 1:
[OPData ¢« (addr Ishift5) or (data rshift7): {set TPC addr & high 5 bits of data}
WrTPCHigh' « 0: WITPCHigh' « 1:
IOPData « data and 7F'x:

WrTPCLow « 0: WrTPCLow « 1: {write low 7 bits}

DO card test programs for reading & writting TPC & CS available on [Irisik Workstation>L H>CardTest.dm

|
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Tester vcce
1 1 1 1 1 1
1TOP 1TOoP S1TOP $1TOP $1TOP 1TOP S1TOP
#R13 #R18 S #R16 S #R15 S #R21 #R17 S #R22
1K 220 Si1K 1K 1K 1K 1K
2 CIN-SE 2 2 2 2
L0l
Q.15
PUb
Fuse & Vcc Bypass —PU |
Y!0Disp.Q
50 BackVCC 24 #F1 M vcC
150 1RT
51 .
157 15 amp Slow CS NIA Logic Analyzer Connector
. PLAT14
2 ‘3?671 etNIA. 11’ 1 P1 p14 14 AlwaysClk-c
L etNIA.10"___ 2 12 NetNIA.5’
1RT © - NetNIA 9’ 3] P2 P13 NetNIA.4'
2 P3 P12 -
50 uF, 10V NetNIA.8' 41pa pq1 NetNIA.3’
etNIA.7" 5] ps P10[10__NetNIA.2"
, #C66, NetNIA 6’ ] pe Po |2 NetNIA 1"
{| 7 8 NetNIA.O’
L P7 P8
< RT* - ‘[/
50 uF, 10V u9s
NIA[0-3]
pNIA.0*(127) k ,
TPCO (T 4100  qof—NAL 1 Qu #7152
pNIA 1’ 6 ,
TPC.I' 51 aif—MAL_1@u #Tpiss
pNIA.2" 11
D2 10 NIA2® 1
TPC.2' 12 ® P154 . .
Hina———ikjes o = = QueTes CS NIA Line Maiching
TPC.3' 3], 03 25309(2'0) © tl #TP155 15 ohms
SB CK | u4 NIA.S’ 1" #R12 2 NetNIA.5’
Swe2(20 e . m LT
AlwaysClk-a NiA4 ! Wun’ NetNiA.4
. NIA.3’ 1" #R3. 2 NetNIA 3"
NIA[4-7] P
NIA.2' 1" #R6. 2 NetNIA.2'
pNIA.4'(127) 3loo s NIAG 1 AN
TPC.4 (/12) 4150 Qo - @ tl #TP156 NIA.1° 1 RR4 2 NetNIA.1’
PNIAS 6151 7 NIAS 1 ALFT
TPC.5' 51y o1 - © tl #TP157 NIA.O 1 #R8. 2 NetNIA.0’
DNIAE 11 , TALFT
TPC.6’ 12102 qpf &—NAS 1 Qu #TPise NIA.11" 17 % B2, 2 NetNIA.11"
BNIA.T 14103 5 NAT 4 ALFT
TPC.7" 13]g3 Qs‘——ﬁjw_@ tl #TP159 NIA.10" 17 RIA,2 NetNIA .10’
25509 CALFT
B CK | wu20 NIA.9’ 1 #R7 2 NetNIA.9"
20) 1i 9 TLFT
Swe2(20, .
NIA.8' 1" #R5. .2 NetNIA.8'
AlwaysClk-a “TLFT
NIA.7’ 1 #RI1L 2 NetNIA.7'
NIA[8-11] RINL s
NIA.6’ 1" #R9 2 NetNIA .6’
pNIAS(I3) 3l o 2 g 1 AILFT
TPC.8 (11)) 4lgo QofF———=——QtI #TP160
pNIA.G" 6 ,
TPC.9’ 5101 qif—NAS 1@y #TPi6
PNIA 1O’ 71 ,
TPC.10’ 12122 qaf NIAI0_ 1 Gt #TP162
BNIA. 11 133 15 NIA11 1
TPCIT" 1313 °3__755)—©“ #TP163
25509
SB_CK u9
Swe2(20) 1l e
AlwaysCik-a
7 j File Designer Rev | Date Page
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Unused Parts

1
17| s374 |16
(% 1
us1h 1 500
u87d
18] s374 [0
us1i
AlwaysClk
10 13
1
9 LS32 12 LS32
ud40c u40d
Junk 374 Allocation
S374 S374
g15 - Always Clock h16 - Always Clock
S374 S374
b MAR«- u51j b EKTrapc2 u3sj
¢ AllowMDR« CK OC ¢ CSPar4 , PC only CK OC]
AN awayscice T d  EKTrapcd pwayscice T
f  WaitC3 PDT-Clk f EKEml PDT-Clk
g TCWait g Swel
h h  Swcd
i i CSPar$ PC only
L5374 S374
h17 - Wait Clock f9 - Always Clock
LS374 S374
b IBPuO ussi b  CSPar( u26j |
¢ IBPul oK ?CJ ¢ CSParl Leeoe
d CSParErr WaitClk l d CSPar2 AlwaysClk-a |
£ g“égg‘r‘r PDT-Wait ¢ %8’3"3 PDT-CIk
g VirtAddrErrc2 g TC1
h cl6’ h TC2
i MemkErrc3 i TC3
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1LFT .

- IR
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1LFT .

i

C
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1)
1LFT .

vCccC

1LFT .

1LFT .

#C1
1LFT .
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1

1]
1LFT .
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1
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1
1LFT .
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I
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1LFT .
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1
1
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aFh aSh FZero
sh,,aD aFl asl FNZero
\|/ F.0
NibCarry to micro-controller
dest ALU ALU
Control Function Source PageCarry p.11
Wai - PageCross
aitClk
4%‘ CK S Carry
rA OVR
e 2901’s
—_—> B
CIN-SE-wrSU.pc16 .
Y[0-15] Cin pp- 1-2 X[0-15]
Y D
-+ 16 -+ 16
LRotn
EnLRotn’ Am25S10’s
=
oe p.6
1 Y
1Z[2-3] > s
rotate Y bus by O, 4, 8, or 12 bits
SU regs EnableSU
nable
CIN-SEwrSU e o b WiitesU'
F93422’s
D 256x16 Q p.3
A
SUAddr[0-7]
[12-15]
pfZ 0 prA
stackP  p.4
?J NstackP[0-3]
[12-15] + - EKErr[0-1)’ pp. 4,7
_'l] TBPE[0-1] [8-15]
stackP[0-3]
WaitClk | «~ErriBStkp’
RH regs
WriteRH' D [8-15]
Am27S07’s p. 4
By, 16x8 YH N [8-15]
p.4 Q hi T
igh mem
low mem address address | /f «RH’
————> mem write data
’ 100ut Data
Instruction < —SelectiBO’
Buffer ».5 a o 10-71
to micro- 1B 8 QD NB en ]MQ'—B
controller ! en
WriBF ront
Wribrront .
ck QoD [8-15]
oc b SelectiB1
[o]
.31 —>} [8-11]
e )
.7
[0-3] 517 .
Ta-7] (_: [12-15]
p.6
[0-7]
Constants
v o [8-11]
b
p.7
12 [N [12-15]
l/ i Nibble’
mem read data >
10In Data _9 100ut
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p. 25
1PC.TC ’|2 . .
48 4 I0PData
I
AlwaysClk
p. 23
48 |s280s| S pcsearity CSPar[0-5]
! p.23 !
DEP _./ p.8
prAf[O-¢ _ rA[0-3
prBlO-: A 1B[0-3
paS[0-: > asif0-2]
Control paF[0-2 >, aF.0 aFI[1-2]
Store paD[0-1 > aD[0-1]
12 pCIN-SE-wrSU A CIN-SE-wrSU
4 A pEnableSU 7 EnableSU
pmem > mem
pfS[0-3 > A" S[0-3
;‘I:x:;- 22 pfX[0-S £ X]O-! decoding:
- pfY[0-3 ~ A Y[0-3 Z pp.9-10
CSin piZ[0-3 7 3703
CSW_E’> Din INIA[O-11] 7
= e — PMAR« MAR«
Cycle3
gm_-z——-él ashf0-2]
b pNIA pas[0-2] §
y rontn®d .
,spale [0:3] 5y p-12 3 > I aFh[1-2]
‘ 0,1Mesaint.IBPtr.1 m’
DispBr b 11 (a1 p. 13
F 0 . pNIA[O-11]’ NIAX[0-11]’
FZero 1B[0-3]
FNZero
Mesaint 3 [8-11] p. 27
S o< B IB[4-7 TPC[O-11)" NiA0-11]
X.11 (| EKTrapc2’ — sel = Swc2
NibCarry 1 from Error . from Switch
Promp. 15 % Promp. 14
X.9.X.10
X.4,X.0 i , p. 13
X.8.X.15 DispBr(0-3] pTC[0-3] TCX[0-3]
PgCross.OVRY]
p. 12
X[12-15]
Y[12:15]
X.C2.~pci16 —
Y.0.EtherBr
Link Ret
x[1:31 3}, 6x4 Link[0-3]’
a—
|4 D we WriteLink’
v s DD —1X.0
p. 13
AR 12 ax12 | TPC
4 D Q
WriteTPC’
e
Nt[0-2] I : A_we TC p. 13
from 8x4 :
Scheduler L TCY[0-3] TC[0-3]
p. 14 =1 D weD WriteTC
p-13 Tex 4
—
NIA X 1|2
1
NIA 112
T
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This diagram defines the NetNIA.wl wirelist. This list should be wired before LionHead.wl.
Except for the first entry in each net. each node should be welded off center and towards the closest edge of the board

vcC

b b b ol i i b b i Pt i 8

-

B hed el Py R

P10 P15i
P11 P14
P12 p13p®

ZiZ1ZiZI1ZiZiZiZiZiZI2Z2iZ2
o® |
= =g
Zl|Z|1ZiZiZi1ZiZziZ|zZ|zZiZiZ2
olNlolol=l<lol<lv]olslo
(V] Y fe] [(e] [oo] BN] (o] (3,1 B-N [A] [N] B8

-

PLAT24
h8

Just cut the ground connection (which is really a NetNIA line),
the LionHead wire list will cut the VCC connection.

(The LionHead wire list should not try to cut the GND again,
since it will have been connected to NetNIA.11')

NetNIA.O' 12 NetNIA.O' 12 NetNIA.O' 12
NetNIA 1~ 13 2}8 NetNIA 17~ 12 :}; NotNIA 1~ 12 ::8
NetNIA2 14 NetNIA 2 14 NetNIA 2 12
NetNIA. 3 15 ﬁg NetNIA. 3" 15 :g NetNIA 3 15 :g
NetNIAL 16 oo NetNIA.4™ 6] 57 NetNIA.4 16 Ao
NetNIA5 17] pa NetNIAS5™17] & NetNIA.5 17 AL
oo 45 pof A s—2As Dotk oA s—=] A5 pof®
NetNIA .8 2 ﬁ‘; NetNIA .8’ 2 2‘; NetNIA.8' 2 :g
NetNIAS 31 > NetNIA.O™ 31 43 NetNIA.S 31 5
NetNIA 10 2] /2 NetNIA 10" 2] 2 NotNIA 10" 2] 42
NetNIA. 111 NetNIA 11 1 NetNIA. 11 1] A
711 A0 71] A 71 A0 .
o DIN 2147 o¥ DIN i2147 o DIN i2147
el we hé Sof we hs o we ha
Gl cs’ Gl cs’ Qlcs
NetNIA.O® 12 etNIA.O' 12 NetNIA.O® 12
NetNIA T 13] 110 NetNIA 17 13 21; NetNIA 1 13 2:8
NetNIA 2 14 NetNIA.2" 14 NotNIA.2 141
NetNIA.3 15 ﬁg “NetNIA.3™ 15 ﬁg NetNIA. 3 15 Ag
NetNIA.4™_ 16] > NetNIA.4™ 16| o5 NotNIA.4  16] o
NetNIA5 17 ht NetNIAB™_ 17] o1 NetNIA5™ 17] ot
NetNIA6 6 NetNIA 6 6 NetNIA.6 6 z
NetNIA.7 & ﬁi poth NetNIA.7 & 2‘2 pof NetNIA.7 & :i 00
NetNIAB 4 etNIA S 4 NetNIA B 4
NetNIA.9" 3 2: NetNIA.9" 3 ﬁg NetNIA Q' 3 22
NetNIA. 10" 2] 7 NetNIA 10" 2] 1 NGtNIA.10 2] 53
NetNIA 11 1] Ao StNIATT 1] p0 NetNIA. 11 1] oo
ol DIN i2147 1+ DIN i2147 el DIN i2147
& we h3 S we h2 o we hi
QG cs Qi cs’ Gl cs
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Rev A toRevB (90ct79)

1. Added timing into to all pages. Divided page 14 into 14 and 15, renumbering original 15-25.

Page 2:
Page 4:

Page 5:
Page 6:

Page 7:
Page 8:

Page 9:

Page 10:

Page 11:
Page 12:

Page 13:
Page 14:

Page 15:

Page 16:

Page 25:

a

b.
a. stackP read (instead of NstackP) onto X-bus (alllows stackP in arithmetic operations).

b.

a. IBProm changed: SellBO’ and SellB1’ are now used to immediately select either IB[O] or IB[1].

on 0 o0

n o0

DOOCNOODTHNOODODTDNODOLODO

1K pullup pack changed to 22-330 resistor pullup/pulidown. Ground to P8.
S09 changed to S03. Bitsinto Q ends inverted now. CIN-SE-wrSU’ and pc16’ necessary for CIN-SE.

RH[0-3] moved tod17. .

1B~’ input removed and replaced with EKErrc2 (to cancel GoodIBDispc2, instead of at the pNIA S64’s.
Interchanged IBPtr.0 and IBPtr.1, deleted IBPtr.1’.

. Changed pin4 of f19 fromY.4to Y.3

. Interchanged fZ.3 and fZ.2 on 25S10’s

. Changed Errint Status to ErriBPtr, i.e. subsituted IBPtr.0 for Mesaint’ and |BPtr.1 for CSParErr’.

. Changed mem from pin 14 to pin 113.

. Moved CIN-SE-wrSU from c9 to b9, creating CIN-SE-wrSU’. paF.0 took CIN’s place. aD.0 was moved to aD.1,

and aD.1 to aF.0

. Changed MAR« to MAR<’, discontected MAR« from backplane. )
. Onb11(fZNorm), changed AlwaysNI’to IBPtre0’: fS.2 to 1S.2’; and moved all outputs up one position.

. Added S04 inverter for aD.0’, moved RH« to page 16.

. Changed S20’sto SO8 + S10’s, opening up an S10 for use.

. Replaced Cycle1 test with CSParErr and NibCarry test with Mesaint.

. at pNIA[0-3] changed pin 6 from GND to HIGH (to distinquish no interrupt, empty buffer from error trap at 0)
. Rearranged pNIA[8-11] S64 inputs: EKErrc2 should have zeroed the dispatch/branch bits aiso.
Moved Link.3’ connection to pullup pack sinceitis now 220-330 Pullup-down.

. Changed NIA’s SB inputs from Swc3 to Swc2.

. Enlarged Schedule Prom, adding RetReq’ input. Pullup connections to requests from Options board.
. Changed all inputs to SwitchProm (see programs).

. MemCSErrProm renamed CSintProm since MemErr moved out to SO8 and Mesaint moved in.

. StackVirtErrProm renamed StackVirtProm, CirintErr’ input not needed.

. ErrorProm inputs changed: Nt = Emu to Ct =Emu.

. KEProm renamed KernPC16Prom since Mesaint moved out. KernReq’ an input now.

. WritelB qualifier changed from S08 to S260 with ppCLK--reduced IB’s large hold time.

. WrTPCLow inverted, RHe moved here.

. Detection of Low bank changed to S260 (freeing up and S02 and S08).

. LS251 inputs rearranged so read data is identical to write data format.

RevBtoRevC (17 Dec 79)

Page 2:
Page 3:

Page 5:
Page 8:

Page 9:

Page 10:

Page 11:

Page 12:
Pége 14:

Page 15:
Page 16:

Page 24:

o sopoommmOw

posomoovooy

Changed S1 of R Shift Ends trom Cycle’ to Shift’ (to accomodate new fY =Cycle). Switched inputs to mux.

Added S86 PageCross.

Added LS257 AltUAddr aliowing low SU address to come from Y bus.

. EKErrc2 input to IBProm changed back to IB«'. PgCarryDly replaced by AllowMDR«. IBFront inverted.

rB’s S74’s replaced by S374.

. aS,aFh’s S374 +S32 replaced by 25509

Added MarPgCross’ & AllowMDR« (to pin 11 backplane)

. Added Cycle to fY; AltUAddr to fY; PushNT to {Z

. Inverted S.2 and S.3 values used to select I0In.

. With new Y cycle, changed sh’s SO0 to S10: changed Pop’s SO0 to S86; With PushNT, changed Push’s SO0 to S10.
changed MapRef’s SO0 to S86.

Changed 4:1 mux for DispBr[0-1]'to 2:1 S258.

XC2npcDisp « 10DispA[2-3]; YIODisp « I0DispB[2-3]; I0Disp « XpcDisp; [] « XwdDisp; PgCrossBr « PgCarryBr;
NibCarryBr « DirtyBr;

interchanged TC’s and IB’s contection to pNIA[8-11], so that IB is blocked by EKTrapc2 (renamed from EKErrc2).
EKTrapc2 doesn’t zero pNIA.11 (reduces loading on EKTrapc2 below max)

pTC.2 changed from SO0 to S10 adding MarPgCross’

SpareReq’ added to ScheduleProm & Pullups. Task reqister enabled by Cycie2’ now.

Nt = Emu from Pt = Emu established.

. Waitc2’ changed to Wait in SwitchProm.

. MemErr not gated by Pt =Emu any ionger. Connected to ErrorProm instead.

. CSParErr connected to BP pin 37.

WriteTC = pAlwaysClk AND Cycle1 AND TCWait’. TCWait’ added beyond Waitc3.

. I0PWait gated with cycle1 now (so Stop correctly works).

. SwTAddr, SwTAddr’, & IOPWait temporarily synched by Clock until IOP card does it.

Rev C to Rev D (1 Feb 80)- Rev D submitted tor 1st etch.

Page 1: Added PDT-Ybus fortestability; Moved the 2901’s to free up 3 board positions.
Page 2: Q.0&Q.15 pullups now 1K; Cin’s pullup is 100 ohms; SO3 replaced with S38 (used on HSIO board)
Page 5: IBFront changed to LS374; added PDT for testability; h17 now LS374.
Page 7: Byteinverted => D & Binputs interchanged on $257.
Page 8: rA & rB swapped (for layout); SO8 to LS08; HIGH-a to PU
Page 9: tYNorm, fZNorm updated; X moved toc13.
Page 10: PushY’added to Push; Refresh is now RefreshY or RefreshZ; $32 to LS32; XBus«IB’ now S20 (so MAR«IB works)
Byte SO8 changed to SO0; fZHigh eliminated
Page 11: S258 changed to LS158; PgCrOvDisp, YOddBr added; PageCross changed back to PageCarry.
Page 12: EKTrap zeros pNIA.11 (again).
Page 13: Am29700 changed to Am29701 and LS32 gates output.
Page 14: Tasks reg changed to LS374; PDT added for testability.
Page 15: Now Switchwelid & PC version of page 15: Sw version does not have CSPar.4 & CSPar.5 to CSintProm--now a F33453
PDt added for testability; h17 & g15 now LS374; Pop X’ replaces Pop & Popz’ added to StackProm.
Page 16: WrIBFront and C2Clk qualifiers added; WrTPCLow no longerinverted.
Page 23: Now Switchweld & PC version of page 23: Sw version uses 93548 12-input parity chips & PC version uses S$280’s.
Page 24: 10PWait, SwWTAddr, SWTAddr’ no longer temporarily clocked; IOPBus renamed IOPData; LS241 replaced with LS244.
Page 25: |10PBus renamed |IOPData
Page 26: LS244 added for testability
Page 27: Discrete page for PC & Sw versions--PC versions includes fuse & supply caps.
Page 28: Unused parts
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Rev D to E (13 Feb 80) -- version actually used tor 1st PC etch

5 SelectiBO swapped with SelectiB1’ (name change only)
9 «~10inSp1’ changed to «KTest’ (name change only)
10 changed S86 to SO0 which generates Pop since both PopX’ and PopZ’ can be active now..

17-22 Forthe PC versiononly,theNIA. #a’ , NIA. #b’ ,NIA. #c',NIA. #d’,NIA.#e’,and NIA. #f' nets were replaced by NetNIA. #’
This change was made for PC only.

p27 NIA.#’' was swapped with NetNIA. #’ on the resistors so the error messages would go away...
28 S86 now spare instead of SOO.
Rev E to F (15 March 80) -- updates made to 1st PC etch.
2 S04 at ¢ 14d used to form FNZero
5 S260 at d16b now used to generate IBEmptyErr. IBProm now rev E.
8 LS08 gate producing BrMAR« from MAR« & IgnorePgCr added.
9 MapRefZ’ deleted and MapRefY’ added. changed name of DOAData«~’ & DOBData«’to DCtIFifo«’ & DBorder«’
IgnorePgCr’ replaces MapRefZ’
10 MapRefZ’ replaced with MapRetY’
11 |0Disp replaced with XwdDisp. YOddBrreplaced with NZeroBr.
12 1BPtr.1 replaced with IBPtr.0 (due to renumbering ibPtr states).
13 Per Testability Review, added PDT-tpc. Link pRet enable kludge made worse by ading LS32 producing pRet’.
15 IBEmptyErr replaces Pt =Emuin ErrorProm. MemErrC3 now gated with a LS08. ErrorProm now Rev D.
Moved 374 clocks and enables to page28.
16 WritelB now comes from S02 at a19d and LS32 at e14b (an ADDITIONAL PART).
17-22 Per Testability Review, PDT-CS-a and PDT-CS-b were added to the control store chips.
26 Per Testability Review, PDT-tpc, PDT-CS-a and PDT-CS-b added to LS244.
28 Moved Junk 374 clocks & enabled here, including the one tor {9 (WHICH WAS FORGOTTEN in Rev E).

Only one LS08, one S04 spare now. two LS32’s gates spare.

Rev F to G (15 April 80) -- updates made to 1st etch.
LS08 at b13 changed to SO8; LS374 at g15 changed to S374

8 pAllowDMR« added: No mem write on IBEmtpyErr OR MarPgCross; IgnorePgCr eliminated
9 IgnorePgCr’ eliminated.

12 pNIA.3’ fed by IBPtr.1 instead of IBPtr.O (above fix wrong)

15 StackVirtProm & ErrorProm now Rev E.

p27,827 NetNIA’, AlwaysClk, & GND connected to 14 pin plat at i5 for Logic Analyzer

28 S04 at c14f no longer unused.

49y Printer registers

51y S08,S374 parts change

Rev G to H (14 May 80) -- updates made to 1st etch

163 test points were added
13 PDT-tpc connected to g9.2 (CS’). NIA moved to page 27.

Rev H to | (July 80) -- changes made by Richard Johnson (ED) to 1st etch layout (hand changes) plus other name/part changes
--There were 8 Rev | boards manutactured. They require fixes to the incorrect changes beiow described.

Am29701’s replaced by Am27S07’s

4 half ot S241 at c18 and half S241 at d18 changed (inadvertently) into an S244. e17e-h swapped with a-d.
5 g17(v16)b-e reverse ordered. g16(v44)t-i reverse ordered. f16(v43)t-i reverse ordered, LS374 changed to S374.
6 half of S241 at c18 and half of S241 at d18 changed (inadvertently) into an S24 1-like chip with 2 EN inputs.
7 118c got swapped inputs of 118d, {18d got swapped inputs of f18e, f18e got swapped inputs of f18¢c.
Swapping inputs to the S257 muitiplexer was (moderately) incorrect!!
9 XOData,XCtl,XIData,XStatus,|I00utSp1,I00utSp2,100utSp3,PStatus,l0InSp2 renamed
13 Swapped inputs of i4.
14 SpareReq’ renamed EORound
24 e8e-h reverse ordered. i13e interchanged with i13g.
27 i5.14 replaced with AlwaysClk-c
Rev | to J (24 Aug 80) -- changes made for etch 1.5 (Never built)
4,6 u146 & u118(c18,d18) reconnected as in Rev. H
7 u142 (118) reconnected asin Rev. H
10 u70b connected in order to invert Retresh (This change was not made on the MCtl card as directed)
27 R21 connected to u138.1 instead of SpareReq’ (renamed to EORound)

Rev J to K (30 Oct 80) -- etch 2 definition

5 1BProm (HM7649) split into two F93453’'s.
14 XReq' renamed EReq’
24 LS244 @u1 (CSDataln) changed to LS240 (to prevent ringing). -- requires change in IOP Kernel

Rev K to L (3 Dec 80) -- changes made to 2nd etch
3,5,9,13,15,23 Added test points according to D. Adams, ES

Rev L to M (2 April 81) -- etch 3 definition
10 u70b removed so that Refresh is no longer inverted (reality wins over politics)

File Designer Rev | Date Page
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YH..Y Bus MAR ¢ timing:

For high-half ALU, operationis O or B.

disable X (See X bus timing)

6 7 ([) 7 8 11 12 15
17[3] Cik ->rB 80 nS 59 disable X 59
35  B->YH _67 DY _42 DY
5 YH bus (See Ybus logic timing) 126 nS 101 nS
57[3] =60 nS

Y bus Arith timing: Ripple carry is used in low half of ALU, and lookahead in high half.

(See Y bus arithmetictiming)

S$182
canl’ CIN-SE
Cz G Cy G P G P
1
2901 2901 2901 2901
Cout Cin Cin
Y Y
Y[0-3] Y[12-15]
Carry
NibbleCarry
aF.2
xor
PageCross
X bus arithmetic: Ybus « XBus + A
X Xbus time X Xbus time X Xbus time
30 D->G,P[4-11] 32 D -> Cout[12-15] 32 D->Y[12-15]
7[2] G,P->Cin.7,Cin.3 25 Cin->Y[8-11] 10 Y bus
25  Cin->Y[0-7] 10 Y bus @2 + x)nS
10 Ybus (67 + x) nS
72[2] =(74 + x)nS
Register Arithmetic: ~ Ybus« A + B
max(109, 95) max(105, 99) max(83, 80)
17(3] 1->rB 17[3] t->rB 17[3] t->rB
45  B->G,P 50 r8 -> Cout[12-15] 50 = rB->Y[12-15]
7[2] G.P->Cin.7,Cin.3 25 Cin->Y[8-11] 10 Y bus
25 = Cin->Y[0-7] 10 Ybus _
0 Ybue = 77(3] =80 nS
S 102[3] =105 nS
104[5]) =109 nS
48 t>CIN-SE  (see p. 2) 48 t->CIN-SE (seep.2) 48 1->CIN-SE (seep.2)
P . . 16  Cin[12-15] -> Cout 25  Cin->Y[12-15]
[1] S182Cin->Cin.7,Cin.3 g
. 25 Cin=>Y[8-11] 10 Y bus
25 Cin ->Y[0-7] 10 Y bus —_—
10 Y bus —— 83 nS
94[1] =95 nS 9 S
Tproi [Fi Designer Rev | Date Page
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Y hus Looic Timine:

Xbus Logic
Ybus < Xbus .or. 0

Register Logic:
Ybus « A .or. B

A pass around (aD=2):
Ybus « A
X hus S ..

Xbus « A LRotn {A bypass}

Xbus « (A or B) LRotn

Xbus « (A + B) LRotn

Xbus « SU

Xbus « RH[B]

Xbus « IB

Xbus « MD

Xbus « 4-bit constant
Xbus « 8-bit constant
Xbus « ErrIBStkP
Xbus[0-7] « 0

Xbus « [OIn

SU Write Setup ( SU « Ybus ):

RH Write Setup ( RH « Xbus ):

IB Write Setup ( IB « Xbus ):

rA->Y (via A bypass)

X X bus
32 D->Y
10 Ybus
(42 + x) nS
17[38] t->rA B
50 rB->Y
10 Ybus
77(3] =80 nS
17[3] t->rA
40
10 Ybus

67[3] =69 nS

69
12
10

91

nS

t->Y (see above)

25518 prop
Xbus

80 +22 =102 nS

109 + 22

75
74
59
97
50
56
59
55

34
3
15

10
62

5[1

nS
nS
nS
nS
nS
nS
nS

nS

nS

]

39

131 nS

(see p. 3)
(see p. 4)
(see p. 5)
max

(see p.7)
(seep.7)
(seep. 4)
(see p. 7)

t->«i0In’
backplane
S240EN’to X
Xbus

F93422 data setup (from beginning of write pulse)

(Xbus to Ybus time

Disable

Disable

105 +22 = 127 nS

Disable

Disable

Disable

Disable

Disable

Disable

Disable

Disable

22 nS)

56 nS

56 nS

= 58 nS

= 59nS

= 49nS

83 +22 =

105 nS

= 17[3] + 3(BP) + 5 + 15 + 10(Xubs) = 53 nS

= 50nS

= 49nS

= 59nS

= 55nS

34 t->«10In’
3 backplane
18 S374EN’to X

10 Xbus
65 nS

WE puise width
44[1] =45 nS

36 nS (seep.4)

37

I00ut Write Setup (I0OOut « Xbus ):

nS

(see p. 5)

equals setup time of receiving reg.
data setup for LS374/LS273 = 20[2] = 22 nS

Disable = 59 nS

XEROX Project
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Dispatch/Branch Condition Rifs Sefun:

D-i S Times:
Logic

B « Xbusor0

B « Xbusor A

Logic & Branch
B « Xbus .xor. A. ZeroBr

Logic & YDisp
B « Xbus .xor. A. YDisp

Logic & Single-Bit Shifting
B « Xbus .or. A, LShiftl

Logic & Single-Bit Rotates
B « Xbus .or. A, LRotl

Register Arithmetic
B« Xbus + A

Register Arithmetic & ZeroBr

B « Xbus + A. ZeroB
B : ngg + A, N%gro%r-

Register Arithmetic & NegBr
B « Xbus + A, NegBr

Register Arithmetic & OvBr
B « Xbus + A, OvBr

Register Arith & Carry branches

B « Xbus + A. NibCarryBr
B« Xbﬁs + A.P lgrossﬁr
B « Xbus + A, CarryBr

Arithmetic & YDisp
B « Xbus + A, YDisp

7[1] $151/5258in -> DispBr
5 DispBr->pTC

6[1] pTC -> pNIA

5[1] 25809/S374 setup

23[3] =26 nS

40 nS

32 D->F.0,F=0
26 DispBrsetup

58 nS
32 D->Y

10 Ybus
26 DispBrsetup

68 nS

35 D->R.3

15 RAM3setup
50 nS

B « DRS

35 D->R.15
9[1] S253intoR.0
15 RAMO setup

59[1] =60 nS

Xbus[0-7]

30 D->G,P 32
7[2] G,P->Cin.3,Cin.7 35
35 Cin setup 67 n

72[4] =74 nS

30 D->G,P 32
7[2] G,P->Cin.3,Cin.7 30

30 Cin->F=0 26

26 DispBr setup

8
93[2] =95 nS max(95, 86, 58)

22 Cin->F.0
= 95-8 = 87nS

25 Cin ->Ovr

= 95-5 = 90nS
30 D->G,P 30
7[2) G,P->Cin 7[2]
16 Cin -> Cout.O 11[1]
26 DispBr setup 26
79[2] =81 nS (CarryBr) 74(3]

Timing for X[0-7] does not affect YDisp

hiftl B

Xbus[8-11]

D-> Cout[12-15]

Logic & Double-Bit Shift/Rotate

35 D->R.15
20 S38intoQ.0
10 RAM3setup

65 nS

Xbus[12-15]

40nS (Logic setup)

Cin.11 setup

S

D-> Cout[12-15]

Cin->F=0

58nS (Logic&Branch)

DispBr setup

8 nS

Add 5 nS for NZeroBr

max(58 + x, 90) nS

32 D -> Cout
26 DispBr setup

D->G,P

G,P -> PgCarry 58 nS (NibCarryBr)

PgCarry -> PgCross 48  1->CIN-SE

DispBr setup 16 Cin C) Cosut
=77 nS (PgCrossBr) 26  DispBrsetup
(MarPgCrossBr = 75 nS) 90 nS

68 nS (Logic&YDisp)

Arithmetic & Single-Bit Shifting B2l eryeinscing 95 sl 50 nS (Logic&Shitting)
B « Xbus + A.RShiftl 35 Cin->R.3 15 RAMS3 setup
15 RAM3 setup 80 nS
87[2] =89 nS
Arithmetic & Singl-Bit Rotating ‘ .
B « Xbus + A. RRotl 89 +10 = 99 nS ] 80 +10 = 80 nS 60 nS (Logic&Rotating)
. . . oL 30 D->G,P
Arithmetic & Double-Bit Shift/Rotate 1g[z] g:P )> <c::int .
. in - Oout.
B « DARShiftl B 9[1]  S253toR.0
15 RAMO setup
77[3] =80 nS
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R Register Cycle Ti
Register Logic
B« A .and. B

Register Logic & Branch

B « A xor. B. ZeroBr.
B « A .xor. B. NegBr.

Register Logic & YDisp
B « A .xor. B. YDisp.

A Bypass & YDisp
[ « A, YDisp

Register Logic & Shifting
B « A .or. B, LShiftl

Register Logic & Rotating
B « A .or. B, LRotl

Register Arithmetic
B«A+B

Register Arithmetic & Branch

B « A + B, ZeroBr
A ZeroBr

egBr

vBr

by

arrvBr,

EI gﬁgégsrsrghr

e e

g:ﬁ-ﬁ-
Boat
Beatl

Arithmetic & YDisp
B « A + B, YDisp

Arithmetic & Shifting
B « A + B, RShiftl

17[3] t->rA
60 rA setup

77[3] =80 nS

17[3) t->rA 17[3] t->rA
55 rA->F=0 50 rA->F.0
26 DispBr setup 26 DispBr setup
98(3] = 101 nS 93[3] =96 nS (NegBr)
80 Ybus « A .xor. B
26 DispBr setup
106 nS
69 Ybus « A
26 DispBr setup
95 nS
17[3] t->rA 17(3] t->rA 30 1->Q.0
55 rA ->R.3 55 rA ->R.3 9[1] S253toR.15
15 RAM3 setup 20 S38to Q.0 15 RAM3 setup
87[3] = 90 nS 10 Qosetup 54[1] = 55nS
. iftl)
17(3] 1>rA (DRShiftl)
55 rA->R.3
9[1] S253intoR.0
15 RAMO setup
96[4] = 100 nS
bits[0-7] bits[8-11] bits[12-15]
max(109, 98) max(105, 99)
17[3] t->rA 17(3] T->rA
45 rA->G,P 50 rA -> Cout[12-15] 80nS (Reg Logic)
7[2] G,P->Cin.3,Cin.7 35 Cin.11 setup
35__  Cinsetup 102[3] = 105 nS

104[5] = 109 nS

101 nS (Logic&Branch)

Add 5 nS for NZeroBr

48 t-> CIN-SE 48 t->CIN-SE
11[2]  CIN-SE->Cin.3(S182) 16 CIN-SE -> Cout[12-15]
35 Cin setup 35 Cin.11 setup
94[2] =98nS 89 nS
17[3]  t>r1A 17[3] t->rA
45 rA ->G,P 30 rA -> Cout[12-15]
72 G,P->Cin.3,Cin.7 30 Cin->F=0
30 Cin->F=0 26 DispBr setup
26 DispBrsetup 103[3] = 106 nS (ZeroBr)

127[5] = 132 nS (ZeroBr)
22 Cin->F.0 22 Cin -> PgCarry
==>124 nS (NegBr) 11[1]
25 Cin->OVR 33[1] = 34 nS
“==>127 ns (OvBr)

16 Cin <> Carry
“==>118 nS (CarryBr)

Timing for X[0-11] does not affect YDisp

17[3] t->rA 17[3] t->rA

30 rA ->G,P 30 rA -> Cout[12-15]
7(2] G,P->Cin.3,Cin.7 35 Cin->R.3

35 Cin->R.3 15 RAM3 setup

15 RAMS3 setup 97[3] =100 nS

107[5] = 112 nS

PgCarry -> PgCross

==>110 nS (PgCrossBr)

48 1->CIN-SE
16 CIN-SE -> NibCarry
26 DispBr setup

90 nS (NibCarryBr)

104 nS (Logic&YDisp)

90 nS (Logic&Shifting)

Arithmetic & Rotating , ,
B « A + B.RRotl 112 + 10 = 122 nS 100 + 10 = 110 nS 100 nS (Logic&Rotating)
XEROX Project File Designer Rev | Date Page
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X Source
D * * * * * (A .or. B) (A +B)
fetup| SU | MD | RH [Nibble| Byte { IB  ErrIBStkP{ I0In A LRotn| LRotn | LRotn
X« 75 | 97 | 74 | 50 | 56 | 59 | 59 63 | 91 102
131
max (59. X«) 75 97 74 59 59 59 59 63 91 102 127
105
BeXor A 401115 | 137 |114 99 99 99 99 103 131 _— —_—
J¢«XorA. ZeroBr 58133 | 155 |132 |117 |117 |117 117 121 149 —_ —_—
J«X or A. NZeroBr 634138 | 160 137 122 |122 |122 122 126 154 —_ —_—
J¢XorA. NegBr 581133 155 132 |117 117 {117 117 121 149 — —_—
<X .or.A. YDisp e8| 143 | 165 | 142 |127 |127 |127 127 131 159 —_— —_—
BeX .or. A. LShiftl 501125 | 147 |124 |109 |109 |109 109 113 —_ —_— —_
B«X .or. A, LRotl 60135 | 157 |134 |119 |119 |119 119 123 — _ —_—
MAR«X .or. A 781153 |— 152 |137 |137 |1¥7 137 141 — —_— _
MDR«X .or. A 45120 |— (119 [104 |104 |104 104 108 — —_ —_—
SU«X .or. A 87| — |184 | 161 | 146 | 146 | 146 146 150 — — —_—
I0YOut«X .or. A 641139 161 |138 |[123 |123 |123 123 127 -_ _— —_—
781199 (177 1193 103 133 1331 133 137 100
BeX + A 66| 141 |163 [140 [125 [125 |125 125 129 157 _— _
404115 1137 1114 99 99 99 99 103 131
J«X + A, ZeroBr 95170 | 192 | 169 |154 | 154 | 154 154 158 186 — —_
X f¢X + A. NegBr 87162 | 184 |161 |146 | 146 | 146 | 146 150 178 — —_—
1) JeX + A,OvBr 90| 165 | 187 | 164 | 149 | 149 | 149 149 153 181 — —_—
p J«X + ANibCarry sg|133 | 155 |132 {117 |117 (117 117 121 149 —_— —
e
J¢X + APgCarrvBr | 650140 | 162 [139 124 |124 |124 124 128 —_ —_— _
r [JeX + APgCrossBr | 77152 | 174 | 151 |136 |136 |136 136 140 168 — —_—
[a f«X + A.CarnyBr 811156 | 172 | 155 |[140 | 140 {140 140 144 171 —_ —
i J«X + A.YDisp 68143 | 165 | 142 | 127 |127 |127 127 131 159 — —_—
0o 89164 | 186 | 165 | 148 | 148 | 148 148 152
n | B«X + A, RShiftl 80155 (177 | 154 [139 |139 |139 139 143 —_ —— —
501824 | 147 1124 1109 1109 1109 109 113
99| 174 196 [173 | 138 | 158 | 18 158 162 —
B«X + A, RRotl 90165 | 187 | 164 | 149 | 149 | 149 149 153 —_— —
604135 157 |134 [119 ]119 1119 119 123
MAR«X + A 78153 |— 152 |137 137 |137 137 141 _— — —
78
771152 IS5 1136 136 136 136 135
MDR«X + A 700145 | — | 144 |129 (129 |129 | 129 133 — — _—
451120 119 1104 1104 1104 104 108
119 216 1195 178 [1/78 | 178 178 182
SUeX + A 112|— 1209 186 (171 | 171 | 171 171 174 —_ —_— —_—
DR /D D DR R DYk
80
10YOuteX + A 731 |170 |17 |132 132 |32 | 32 |16 | — — | -
48123 | 145 1122 1107 107 [107 | 107|111
105
[ « X, XDisp 32107 |129 |106 91 91 91 91 94 123 134 gg
7|
RH « X 36111 [133 |110 | 95 | 95 | 95 95 9 127 138 5%
168
IBeX 37112 134 111 96 9 96 96 100 128 139 5%
153
IOXOut«X (LS374) | 22§ 97 117 | 96 | 79 | 79 | 79| 79 83 |11 122 f2479
* Timing for bits[0-7] of these sources is that of Nibble
The 3 numbers for arithmetic operations correspond to bits[0-7), bits[8-11]. & bits[12-15], respectively.
stackP « has timing of the slow I0YOut.
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Y Source

setup] A.or.B A(bypass) |A + B

109

Y « 80 69 105

83

. 3 | 116 105 114

MAR« * 1 91 80 116

36 | 116 105 119

MDR « 112

Y| WMDR 3 83 7 1

86

Ol st- a5 | 125 114 I
p

P 128

r stackP« 6 86 75 ﬁg
a

2 89

i [« . YDisp 32 | 12 101 121
0

n 124

Caddr[4-7)« 5] 9% 84 120

98

10YOut« - 115

6 86 75
(S374) 1%%

* Bits[0-7] have timing of Y « (B .or. 0). except in the A bypass case.
The 3 numbers for arithmetic operations correspond to bits[0-7), bits[8-11]. & bits[12-15]. respectively.
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X bus Loading & Estimated Capacitance

(for X[12-15] since these bits have the greatest loading & length)
Capacitances are based on experimental measurements (see p. 55)

Source Sink Part l%‘}}‘vrge ]S_glakd Capa(;ignce
D-input IDM2901A-1 4/.18 4
RH Am27S07 .2/.125 4
IB S373 17.125 4
XDisp §151 171 4
XLDisp S151 171 4
"HSIO" S241 1/.2 8
"Option" S241 1/.2 8
I0POData LS374 472 4
IOPCu LS273 472 4
ST 93422 104/4 17.025 s
LRotn Am25510 130/10 1/.025 9
Err[BStkp S240 60/32 1/.025 11
RH S241 60/32 1/.025 11
IB S257 130/10 17.025 )
Nibble S241 60/32 17.025 11
MD $240 60/32 17.025 11
IOPIData S374 130/10 1/7.025 s
IOPStatus $240 60/32 17.025 11
XIData S374 130/10 17.025 5
XStatus 5240 60/32 17.025 11
KIData S374 130/10 17.025 s
KStatus $240 60/32 17.025 11
KTest $240 60/32 17.025 1
MStatus $240 60/32 17.025 11
Min Source Drive $240/93422 60/4
Total Sink Load 22/3.7
Total Component Capacitance 177 pF
Etch @ 50" (CP =20, HSIO=10. MCtl=8, Opt=5, IOP=4, BP=3) 150 pF
Total X bus Capacitance 327pF
Table Entries: High U.L./ Low UL.
100w UL, = 20ma
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Y[0-7] Bus loading

: ource ink
Source Sink Part Ve oad
Y-output IDM2901A-1 32/10
LRotn Am25S10 15715
SU 93442 8/.15
Y4 MAR 253 3(1/1)
MDR S373 1/.125
MCtl S138 171
DCtlFifo S373 1/7.125
DBorder LS374 4/.2
Total Sink Load 8.7/6.1
Y[8-15] Bus loading
: ource Sink
Source Sink Part rive Toad
Y-output IDM2901A-1 32/10
LRotn Am25S10 15715
SU 93442 8715
stackP 25509 1/1
AltUAddr S257 171
Y.12 MAR S253 2(1/1)
MDR S373 1/.125
MCtl LS374 4/2
DCtlFifo S373 1/.125
DBorder LS374 4/2
YDisp S151 1/1
Total Sink Load 10.5/74
Table Entries: High U.L./ Low U.L.
1High UL. = 50uA
1LowUL =20mA
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PC version: Z | typ Itotal
IDM2901A-1 4 160 640
Am27S07 7 75 525
AM25509 7 75 525
AM25S10 4 60 240
2147L 48 100 4800
F93422 4 95 380
F93427 2 85 170
F93453 4 120 480
HM7649 1 120 120
SN74S00 4 15 60
SN74502 1 22 22
SN74S04 2 23 46
SN74S08 1 25 25
SN74510 2 12 24
SN74S20 1 6 6
SN74S38 1 32 32
SN74S51 1 11 11
SN74S64 4 8 32
SN74S86 1 50 50
SN74S138 8 49 392
SN74S151 3 45 135
SN74S175 1 60 60
SN74S182 1 69 69
SN745240 1 90 90
SN74S241 3 108 324
SN74S253 1 55 55
SN748257 4 52 208
SN745260 1 22 22
SN745280 6 67 402
SN74S373 2 105 210
SN74S374 7 90 - 630
SN74LS32 3 12
SN74LS158 3 5 15
SN74LS244 4 20 80
SN74LS251 8 7 56
SN74LS283 1 20 20
SN74LS374 1 27 27
156 11.0 Amps (70 mA/chip)

Stichweld only:

Am93548 4 57 228

154 10.8 Amps (70 mA/ chip)
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_J 1 10 20 30 40 50 51 60 70 80 90 100
101 150 151 200
Am29701 can be used instead of Am27S07
a b c d e f g h i
19 $02 $257 25S10 25510 25510 25510 LS374 F93453 LS244
pWait,pAlws 19
Pt. WriB O, Byte LRotn.O LRotn.1 LRotn.2 LRotn.3 Tasks SchedProm | CS-IOP Recv
18 S138 $138 S241 S241 S241 S257 HM7649 F93453 F93427
100ut 10In 0,RH[O-3] O,RH[4-7] Nibble, Pt ibLow. ibHigh IBProm ErrorProm SwProm 18
17 S138 S138 F93453 AM27S07 $240 $257 $373 LS374 LS244
100ut 10In StackVirtErr RH[O-3] ErriBStkp 0. ibHigh 1B[1] WaitClks Tester 1
16 S257 LS283 25509 5260 AM27S07 S374 $373 8374 F93427
AltUAddr NstackP stackP f’B’gf:‘""é” RH[4-7] IBFront 18[0] AlwaysCiks | Kpc16Prom 1€
IStmptycrr |
15 S00 25509 F93422 F93422 F93422 F93422 s37a @ F93453
’ ih? <
Byte’,Nib’ | syaddrHigh SU[o-3] Su[4-7] surs-11] Su[12-15] AlwaysClks I
PMAR’,X ~( CSintProm
14 s138 25509 S04 S00 tsz2 @| soo @ $253 s38 LS374
Mar~,RH~,c3,| WrSU,WrLink, Link, WriB, | WrTC,C2CIk QEnds 114
fYNorm(Req) | SUAddriow | . #0.5D.0,ibE| WriBf.WrRH o " | Pop. ... ’ REnds CIN-S_._E’ IOPTPCHigh
1 s138 so8 s138 504 51 LS32 s182 18Pin Plat LS244
3 fYNorm | PaShO.MemErr . %z:'éﬁ”gf)éz WriteTPC', Link LookAhead | Resist iopTPcLow |17
pAllow, TCWt 1, Waitc1’ ookAhea esistors ow
L ‘— - b A - - - _ - - -_— -_—-— - -_— -_— -
F*1a12 a7, b e n12 e Tt p12 9 L
12 | IDM2901A-1 [| tom2901af1 | | tom2901a(1 | | 1om2901A11 | 1
[0-3] [4-7] [8-11] [12-15]
6 holes must be drilled
b* 1 rere& netsbiueiwiddd _ __|__ _ _ _J Lo e - J Lo e -
11 S20 s138 S10 $10 $151 5151 S64 S64 S64 ;
xf,;’:';'s' fZNorm  push,sh,Xbyte "Tczig‘g’"' DispBr.3A DispBr.2 PNIA.8 PNIA.9 onia.10 |11
S86 25509 s374 S00 S151 LS158 LS158 LS158 S64 )
10 PgCr.Ref’ 2Sh.aFh /A a$ pTC.0,1, DispBr.3B DispBr.01 PNIA[4-7] PNIA[O-3] pNIA.11 li
Map,Ref ’ e PgCross,Cinpc
9 S374 $175 $374 S374 AM27S07 S374 AM27S07 S374 25509
X, fZ Cin’,fY.0,fS | Misc,fY,fS | rB,aD,aF! Link TC, CSPar TC NIAX[8-11] | NIA[8-11] 5
a b c e f g h
g LS251 93548 93548 LS244 93548 93548 18 ohm g
' 10PBus.0 pCSPar.0 pCSPar.1 CSin pCSPar.2 pCSPar.3 resistors
7 i2147L LS251 LS251 LS251 LS251 LS251 LS251 LS251 25509 _
pfZ.0 IOPBusS. 1 I0PBus.2 IOPBus.3 IOPBus.4 I0PBus.5 IOPBuUS.6 IOPBuUS.7 NIA[O-3] !
6 21471 i2147L i2147L i2147L 12147L i2147L i2147L i2147L 25509
pfX.0 pfZ.1 pfZ.2 pfz.3 INIA.8 INIA.9 INIA.10 INIA.11 NIA[4-7] 6
Ls32 i2147L i2147L i2147L i2147L i2147L i2147L i2147L PLAT |,
5 EnDispBr pfX.1 pfXx.2 pfX.3 INIA.4 INIA.S INIA.6 INIA.7 logic -
analyzer
4 i2147L i2147L i2147L i2147L 12147L i2147L i2147L i2147L s374 4
pfY.o0 pfY.1 pfY.2 pfY.3 INIA.O INIA. 1 INIA.2 INIA.3 NIAX[O-7]
3 i2147L i2147L 12147L 12147L 12147L i2147L i2147L i2147L AM27S07 | 3
PEP pCIN-SE-WrS( PEnSU pmem pfS.0 pfS.1 pfS.2 pfS.3 TPC[8-11]
2 i2147L i2147L i2147L i2147L i2147L i2147L i2147L i2147L AM27S07
paS.0 paS.1 paS.2 paF.0 paF.1 paF.2 paD.O paD.1 TPC[O-3] 2
1 i2147L i2147L i2147L i2147L 21470 i2147L i2147L i2147L AM27S07
prA.0 prA.1 prA.2 prA.3 prB8.0 prB.1 prB.2 prB.3 TPC[4-7] 1
a b c d e f g h i
E:D}IP: '
- Orient. | 170 Connector Area  (Top) 170 Connector Area  (Bottom)
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I. Filter caps: 1 per 3 chip positions; 2 per 2147L: 1 per 2901.

1I. Don’tuse PC layout positions al, bl, a2. & b2.
ITT. There are 5 spare positions: cl. d1.c2.b3. 111.

IV. Clock qualifiers: The qualifier chips boxed in the PC layout should be kept together &

near their current location (i.e. center of "board"). The S02 at pc loc all should not be moved.

V. Control store layout

The CS is a 6 by 8 array with horizontal address lines & vertical data lines

The 8085 reads the CS from the bottom (via the LS251"), parity is computed at the bottom.

and the MIR is located at the top.

Address Lines: Each horizontal row of 8 chips has its 12 address lines connected together-
suffixed by "a" through "f" in the diagrams. The 8 rows are interconnected at the
left side with a vertical bus. called NetNIA. which driven by the NIA register.

NetNIA is defined by the file NetNIA sil.

R10-R21 are necessary to prevent undershooting & approximately equal the line impedance
divided by 6. Electrolytic bypass caps may be necessary (2nd etch).

2] NIA .Of’ 9j
l'f\
NIA. 110
] ne-
R10-R21 12
NIAQ' *\ .\~ NetNIA.O"
NIA 1 . " NetNIA.1
NIA.2 _NetNIA 2’
NIA.3 __NetNIA_.3’
NIA.4 " " NetNIA.4’ 5 "d
NIA.5 — NetNIA_5’ 12
NIA.6™ .7 7\ . NetNIA.6"
NIA7 7 " NetNIA.7
NIAS 7~ " NetNIA&’
NIALS — 7 " NetNIA.O’
- n ]
NIA.10° __NetNIA.10 } "
NIA 11 NetNIA T 12 ¢
connector ! "b
side 12
1 na~
20 12
bottom 9%
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Calculated Delay:
1 t . o
V= < J idt = -E( Linit ~ Tthreshold + iy, oot )

For standard Schottky. Fig. E3, p. 6-103 of the TI Data Book shows Iinit=68 mA. Ithreshold =42 maA.
On page 49, the X bus capacitance is estimated at 327 pF. Therefore,

Xbusdelay = t = CV/T = (327 pF)(1.3 V)/(.055 A) = 8 nS

Measured Capacitance & Delay:

Using the following circuit, the capacitance of the X bus has been measured at 337 pF (for 2 PC-Dandelions @25 C)

i - 50 uH Adjust frequency so that voltage @B is maximum.
Sig Gen A ; 8
ZQQ(‘ X[15] Voltage @A is .4 Vpp centered above 2V.
50 ohm ) All bus driver outputs are disabled.
50 1 T?

C= =
4(3.14)%°L 197x10°

Using a high-BW scope, the following delays were observed for X[15]:

7nS g nS On CP board (between driver and 2901 D input)
10 nS 11 nS On backplane
16 nS 21 nS On backplane w/ CP on card extender
XEROX Project File Designer Rev | Date Page
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