Dandelion 1/0Q Processor

Logic Drawings
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2. PROM, memory control-
3. 4K RAM memory Banks 0- 3
4. 4K RAM memory Banks 4 -7
5. 170 Control, memory control
6. 170 Data Bus control
- 7. ~ DMA controller
8. Floppy Disk Controller
9. Floppy Disk Controller Write Comp.
10. Floppy Disk Controller Miscellaneous
11. Floppy Disk Receivers/Drivers
12. Floppy Disk Controller Data Separator
13 Dma Test register
14. Interrupt Request register
15. CP control, Control store
16. CP-iOPport-1
17. CP-10Pport-2
18. Keyboard Interface
19. Mouse Interface
20. Time-of-Day/Maintenance Panelinterface
21. Miscellaneous CPU control
22. Printerinterface
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Address latch

‘ LS373 )
CPUAD.00_3 2 PAddr;08
’
IPReset 81114014 1PResst CPUAD.01 4109 g? 5 SAddr.09 2
L5240 CPUAD.0Z 710°  ,[6 PAddr. 10 £
2 18 IPResetBP’ CPUAD.O3 8 ] PAddr.11
0 1171 CruanoaiziP?® B[ ipaddri: 175
. 3 < ar. 1z
o LS240 bi7a oAb osirpe  aajZ A FTRE 76
IPClockX1 1 CLADOS 13105 Q5 rddi 1 176
iPclockxz 2 %] 37 __CpuClk’ CRUAD.0G171pg g8 Addr.14 77
R0CKRe 2 X2 CLKO CPUAD.0718|p>  aofi9 PAddr. 15 L5
CpuResetin’ 36 IRESETI RESETO 3 CpuReset EN OC’ o1t
CpuHoid 35S0 SO0 s CpuHoldAck 1 1 Address Bus
R e———=32-HOLD HLDA [5-——PURO 822X L @) 4 #TPO13 IPALE
INTR INTA” [ ’
8 Itrap s1 433 iled D I CpuReset 4
7 RSTY S0 4.9 putiea up m (] ase
I3 ]
AdOPRINA 8 lrsTe 10/ E2—CBUIM L @) 1 #TPO14
CpuRoa 3}- RST5 RD’ '_‘1 CouWR O) t! #TPO15 Disabled by tester. tt
RDY WR'F O ti #TPO16 . #TPO12
j . |LS373 |, -
CPUAD.00 19 |, - 15 [28__CPUAdAr.00 31057 qol2 PAddr.00 55] CPUAMAr00 1 5\ w1po17
CPUAD.O1 18 57 CPUAddr.0 4 : PAddr.01 CPUAddr.01 1
Test D AD6 A4 L ] dio1 a1p 169 11O #T1POI8
CPUAD.O2 17 28 CPUAddr.0? 7 6. PAddr.02 CPUAddr.02 1
points on SEUAD.OZ AD5 A3 B2 & : D2 Q2 = 71 21 Su #TPO19
CPUAD.O3 156 25 CPUAddr.03 8 9 PAddr.03 CPUAddr.03
page 2 D.03 10 { A pa A2 203 a3l 17 Ot #TP020
CPUAD.04 1t 54 CPUAQdr.04 3 5 PAddr.04 CPUAddr.04
S PUAS 0a T AD3 A1 R =104 Qaps e 72| iAo tl #TPO21
2 AD2 A10 e 80d LU =05  Qs5p3 cL.22 172] g==nfClU2 L6y ¢ gTPO22
CPUAD.06 13 | A D% Ao [22_CPUAGdT.06 b6 oope FAddr.06 £51 CPUAJAr06 1 4 %1poas
CPUAD.07 12400 g |21_CPUAddr.07 182 Sfie PAddr.07 23] CPUAddro7 1 g1 410023
18085A Q
CPU data bus n8  ALE 3O CpuALE ﬁN . c'| 111
aeate M IPAddr.00 1 2 1PAddr.00’
Note: RST 8 is for Mouse Halt from Alto DmaCycle h10a LS04
RST 5 is for Attention from CP (Spare2)
1PIOWr* CpuALE 8 14 __IPALE
10 Y g17¢
High/b 1218 15 ippataOut (Spare10) Disabled by tester.
D 7 of9_IPDataOut = ‘
. tt
Disabled by tester. #7P026 11 99b LS74
a17i 17§ ! C o {EMemBd,
9 LS244 R IPMemRdWr’
EN’ EN’ 13 IPData bus 1PMemWr’ 2
1 T9 9 LS08 g10a
~ lisCpuTest’ i 1 @“ #TPO27  IPIORY’ Direction
W om page 27)
CpuClk 2 [™Nus IOPCIK 71 .
' 917a
CpuRD [s
X0 . Disabled for tester
GND o131 oxf IPMomRg’ 1
DmaMemRd 3]} I0PCIK 1] N2 I0PCIK’
CouWR " LS04  b7a
GND (M 9 IPMemWr’
2lys OV {E7] :
DmaMemWy L_131y3 DmaCycle IPAAAI.00 CpuRD’ 11 ™10 cpuro
18353 -0 N
'Dprxgcd:ti)lg 1i s2 00 Cpu Memory cycle LS04 h10e
- S1 e9 o1 Cpu 170 cycle . \ . .
, , CpuWR 13 | 12 CpuwR
(from page 21) EX EY to Dma cycle -
pag 1 15| 11 Dma cycle h10t
PU1 9 8 EnRdWr'
‘b h10d
tt *
. #TP0O28 GND o DmaMemRd’ 5 ] “_l8 _ DmaMemRd
5 ’ g
CpuRD 5157 oxl 1PIORd 5 LS04 b7c
2ix2 ‘
omalORd | —{ X3 ’ DmaMemwr’ 9 C\S DmaMemWr
GND olvo b7d
CpuWR
2lvs  ovpd IMOWF: MEs - - DmalORd’ 11 [ 10 _ dmalord
Dmalowr 3]y3 b7e
pmatyol 21s2 L5353 DmaloWr’ 13 12 DmalOWr
- S1
Ex’ ey 1o All Rd’, Wr' pulled up b7t
15
EnRdWr’ l Note: CpulO/M’ replaced by IPAddr.00.
See note on Address space.
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Prom

PAddr.05 91 11 12716# PAddr.05 91 pyo 12716#
PAddr.06 22 o PAddr.06 22 y "
SAdar 03 z3]A9 12 g 17 CPUAD.00 Adar 07 23|A3 812 o717 CPUAD.00
PAddr.08 27 Q6 =+ =9 A'{C’ PAddr.08 A7 Q6 =% C:’-AD-C:
PAJdr.09 2146 Qs k= E5UAD-G PAddr.09 2 a5k SPUAD-D:
PAddr. 10 N Q4 b EPUAD DS PAddr.10 3148 Q4 SPUAD O
PAddr.q1 a|A Q3 S L PAddr.11 4] AS asfs L
= . = A4 1 CPUAD.OS : Ad 1 CPUAD.O5
Addr. 12 Q2 = PAddr.12 5 Q2
£ A3 Q CPUAD.OE < A3 10 CPUAD.O8
PAddr.13 [ Qt CPUAD 07 PAddr.13 [} A2 Q1 3 CPUAD.07
PAddr. 14 7 f‘\f Qo 2 PAddr, 14 7]42 Qo -
=) <4 5 =
Addr. 8100 [PAddr. 15 Cl o
VPP CE' OF' VPP CE’ OF’
21] 18] 20 21] 18] 20
vee Bank 0 : vee Bank 1
SelPROMBankQ’ (2K) SelPROMBank{’ (2K)
1IPMemRd’ IPMemRd’
PAdAr.05 19 2716 # PAddr.05 19 12716 #
PAddr.06 25| A10 ’ PAddr.06 22]A10 .
249 112 7 CPUAD.00 ==1A9  e12 7 CPUAD.0O
PAddr.07 23153 Q7 b= CPUAD O PAddr.07 2313 Q73 EPUAD O
PAddr.08 3 Q6 1= CPUAD O3 FAddr.08 i e Q62 <PUAD 63
IPAddr.09 2|A Qs (= SPUAG S PAJdr.09 21A Q5 = S PAD O3
IPAddr.10 ol fopd Q4 £ EFUAD O PAddr. 10 3148 Q4 [ CEUAD D
IPAddr.11 4l Q3 CPUAD O PAddr. 23 VA Q333 CPUAD O
PAddr.12 5 Q2,O CD‘A).C; PAddr.12 5 0240 CPVA)<CE
PAddr. 13 6 ﬁg Qlfs AL G FAddr. 13 6 ﬁg atfs UK
PAddr. 14 T1n Qo : PAddr.14 i v Qo -
»] 415 »] I
Addr. 15 8 A0 Addr.15 8 A0
VPP CE’ OF’ VPP CE’ OF’
21] 18] 20 21 18[ 20] -
yC Bank 2 vcc Bank 3
SelPROMBank2’ (2K) SelPROMBank3’ (2K)
IPMemRd"’ iPMemRd®
—SEoA220 1o 6 #TPO03
CPUAD 07 Q) tl  #TPOO4
CPUAD G Q) tl  #TPQO5
EPUAD O O tI #TPOO6
:;A)'o‘ O tt #TPQO7
EPUAG03 Q) tI #TPOOS
CPUAD O3 QU #TPO09
: O ti #TPO10
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RAM - Banks0-3

PAddr.06 151, 12114 PAJdr.06 15 Ag 12114 PAddr.08 15], . 12114
PAddr.07 16 PAddr.07 16 ' PAddr.07 16
SAddros17]A8 19 joafl1 CPUAD.OO 5Rgaroey ﬁ? b13 o1 CPUAD.0O JERGTEE: A8 ¢13 0,11 CPUAD.QO
EADDr09 11 ,¢ 12__CPUAD.01 EAddr09 1},q 12 _CPUAD.Q1 (EAJdr03 11.q 12 CPUAD.O1
PAJAr.10 2| no 103]:-——_——' PAAr10 2| ne toaf!2 CPUAR.O1 ipxgqr 10— 2]4% 10a{t2CPRUAD.Q
PAddr.11 3 ’ PAddr.1 K PAddr. 3
TR L] 102113 _CPUAD.02 [ERGILLL 3144 102113 _CPUAD.O2 [FRSSHLL—21A4 10213 CPUAD 02
PAGGr13 7] 43 14_CPUADos IPAGALI3 7143 14_cPuaDos 1PAGdri3 7143 14__CPUAD.03
PAddr.14 6] 2 10414 CPUAR.O3  Ipagqria 6] A% 1014 CPUABO3  Ipagq,1a 6 43 10414 CFUAD.Q
15 3 =
PAddr.15 5 A0 PAddr.15 § AO PAddr.15 5 A0
cs'’ WE’ cs’ wE' cs’ we’
) 10 8] 10 B 70
SelRAMBank0’ SelRAMBank 1’ l SelRAMBank2’ l
1PMemWr’ 1PMemWr’ 1PMemWr’
PAddr.06 15|, o 12114 PAJdr.08 15|, 12114 PAddr.08 15|, 2114
SAddr.07 16 o .n, 1PAQAr07 16 _ PAddr.07 16 D A _
SRGIrO8 7| A8 314 joalll CPUADIO4 {RSSRET- AB bT4 1o4[11 CPUAD.04 [ERGGTOF—21A8 ©14 |o,l11° CPUAD.OS
CAddr.09 11, 12__CPUAD.05 1BAddr.09 11,4 12__CPUAD.05 JEAddr09 14, 12 CPUAD.05
PAGAr.10 2| 8 10312 CPUAD.OS  1o3eser 53 ne 1094 : FAAr.10 2 Ao 103 UAD,
PAddr. 1 3 PAddr. 1 3 PAddr.11 3
SRddrTs | A4 10213 _CPUAD.0s [ERSSLIL S A4 i02{13CPUAD.0S  [5R5Gr-T5—3AS 02|13 CPUAD 08
PAddr.13 7 PAddr.13 7 PAddr.13 7
PRade 5| A2 io{14CPUAD.O7  [ERSSEE—F A2 014 CPUADO7  [RGGETE—F A2 101114_crPuap.o7
PAddr.15 51,4 : PAddr.15 5 A0 'IPAddr.15_ 5 A0
cs’ wer| - cs’ WE’ cs’ wE’
3 70 3 0] 3 70
SelRAMBank0’ SelRAMBank 1’ SelRAMBank2’
1PMemWr’ IPMemWr’ IPMemWr’
Bank O ) © Bank1 Bank 2
IPAddr.08 15|, 12114 PAddr.08 151ae 12114
AdeLAl18A8 413 111 CPUAD.QO PAGdr.08 17] a9 914 joaf1CPUAD.OY
. A7 PAddr.09 1
FADdL09 1}, 12 _CPUAD.O1 SAddr 10 2] 8 ioafl2-CPUAD.O5
PAAr. 102 Ao 109} A as .
PAddr 113 aa 13__CPUAD.02 SAddr 12424 102{13-CPUAD.06
P AdQr 12 o 109} EAddr12 4 a3
PAddr 13 71,5 14__CPUAD.03 pAddr.14 6172 1014-CPUAD.07
PAdAT. 146153 1o 14— CPUAD.Q A2 At
PAddr 15510 &l A0
cs’ WE’ ) gs _we
3 10 . l
SelRAMBank3’ l SelRAMBank3
IPMemWr’ IPMemWr
. Bank-? .
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RAM-Banks 4-7

PAddr.06 15], . 12114 PAddr.08 15 12114 PAdr.06 15, 12114
PAddr.07 16 PAddr.07 16 PAddr.07 186
SAdI 05 17178 ©13 joufttcPuaD.oo 5RESERI-HAs 113 111 cPuAp.oo JERSIEDLISIAs g13 |11 cPuAD.OD
cAddr.09 ﬁg 12__CPUAD.01 IEAddr.09 f 2; 12 cPUAD.o7 IBAddrO8 1127 12 _CPUAD.01
PAGdr 10 2 103 . PAdQr.10 2 10312 CPUAD.OY 1575302 103412 CPUAD.O1
PAddr 113133 13_Cpuapoz IBAAril 3123 13 cPuAp.oz PAdIL1T 3133 13 CPUAD.02
PAddr.12 4 102 - PAddr.12 4 10 2}t PAddr.12 4 1Q 2f————
cAddr. 13 s :g 14_cpuapos IPAAri3 7143 14 cPuaDo3 IPAddri3 7143 14 _CPUAD.03
PAddr. 146 2 0] . PAdd .14 6] A2 101 . IPAddr.14 642 10114 CPUAD.O:
5 5 ) T r =
PAddr.15 5 AO Addr.158 5 AO IPAddr.156 5 AO
cs’ we? cs’ we' cs’ we’
3 70 . ) 70 . F) 0
SelRAMBank4’ SeIRAMBank5’ -SelRAMBanké’
IPMemwr’ IPMemWr’ ‘ ‘ IPMemWr’
PAddr.08 151, 12114 PAddr.06 151, i12114 PAdr.06 15|, o 12114
EAdr.07 161, 414 11__CPUAD.04 IPAAr.07 181,45 414 141 .cpuap.oa - IBAdArO7 1615 ., 11__CPUAD.04
PAdAr.08 17] ho ' 1041 CPUADO%  15Add 08 17 4 104 : PAddr.08 17| p3 9'* 10411 CPUAD.O!
PAddr.09 1 . PAddr.09 1 PAddr.09 1
PAIAr.10 2| A0 10912 CPUAR.0S  TFAdar1g 2148+~ 10312 CPUAROS  {5aggr 0 2]AS 10512 CPUAD.0S
PAddr. 11 3 PAddr.11 3 PAddr.11 3
SAddr ] A 10213_CPUAD.0s (EAdCLIL A4 j0a12 CPUAD.0s  JEAdDLTL 3 A4 10213 CPUAD.08
PAddr.13 7 PAddr.13 7 PAddr.13 7
AGirTiE] A2 o1& CPUADO7 [ERSSETE—F A2 o414 CPUADO7  (5RZerIdT A2 o,lte cPuADO7
PAddr.15 5 AO PAddr.15 5 AO . PAddr.15 5 A0
cs’ we’ cs’ WE’ cs’ wE’
el 0 al 70 sl 70
SeiRAMBank4’ SelRAMBank5’ SelRAMBank6®
IPMemWr' IPMemWr’ . 1PMemWr® .
Bank 4 Bank § ’ Bank 6
»
~ PAddr.08 15 2114
" IPAddr. | :
- Inﬁig:gg 12 ag 12114 PADAr07 16153 |14 11__CPUAD.04
EASQLeL 2 4a8 n13 o 11 cPuAD.0O PAddr.08 17] A5 10411 _CPUAD.O
2 A7 SAddr. 0
CAAr.09 14 ,q 12 CPUAD.0O1 Fagdr.10 28 joaji2CPUAD.O5 .
PAddr.10 21, = 1031 BAddT 11 A5
pAdde, 1] A4 13 _CPUAD.O2 FAddr12_ 47 102413 _CPUAD.08
PAIAr 12 4] p 102} ALz 2 a3
PAAr13 7| A3 14 CPUAD.OS L A2 l14__ceuap.o7
. dr.14 6 101
PAdd:. 146 N 104} et A
PAddr.15 AO i — AOQ
r 'y
cs’ wE' cs _we
8 10 . SelRAMBank7’ I
SelRAMBank?’ - 2. an
1IPMemWr’ 1PMemWy.
Bank 7
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170

Control

(Depends on Addr[Q] = Addr[8], etc. for 1/0. IPAddr[0] = 1 for1/0 addresses.)

1
O) tI #TPO29
(4 addroesses each) 1% i1 #TPO30
Qo8 SelAltoPP|’ Q) t #TPO31 Qo' | L——SeiBanka’ = 10nc, o
AEE: SelFloppyDC’ , SelBank5’ E s
IPAddr.11 3 sS4 g;, 13 SelPrinter IPAddr.09 1 pQ g;. E SelRegBIk’ 168] IOPSel.5
' < ] )
1PAddr.12 2 Q3 Se rir,ner a3’ 4 SelControlSt (Bank 6)
S2 ) SelBank1a ” (Bank 7)
Q4 0 SolBankib’ 86 | IOPSel.Q 15
IPAddr.13 1ls, 9STH SoiBank1b 1966} 10PSel. 1’ or' Ro'[% (Bank o)
) R, 4 ? 4
QS. 7 SelBank1d’ 67 ropsm.z, IPAddr.10 3 s2 R1. l1 (Bank 1) SelDma’ (Bank 2)
Q7 167] IOPSel.3’ 1PAddr.11 13 31 R2 > SellostAd’ (Bank 3)
E'EE’] LS138 {11 R3’
5|6{4 10PSel.0’ - SelLSEP’ EQ’ ER’ LS155 atll
1PA4dr.09 10PSel. 1’ - SelTimer2’ 2] 14
1PAddr.00 170 Device selector 10PSel.2’ - SelSIO’ 170 Device selactor
1PAddr. 10 (BankO, 1 - i (16 registers each)
addresses 80H - O9FH) IPAddr.00’
Note: Banks 4 and 5 reserved for Optlons board.
Note: Bank 5 Is temporarily used by Dma Test
1.©u #1rPo32
aofis ReadFlopStat’ aolis WeFlopState’
R ' ]
1PAddr.13 al,, o G feadiaifed IPAddr. 13 al,, ar 4 Sielincks ]
Q2% = = Q2=
412 eadCPin’ 412 WriteCPOut’
IPAddr. 14 2 s2 gi Read CPStatus’ 1PAddr.14 2 82 gi WriteCPControl’
: 410 ReadMouseX’ J10 CirMouse XY’
IPAddr.15 1 St gg, 9 ReadMouseY’ 1PAddr.15 1 S1 QE. 9 _ClrCPDmMaCompl’ -
pyaiid ReadMisc 1’ O‘;, 7 WriteControi1’
E' EE? 5138 b1 E'E E’ LS138 ¢t1
E'EE ~LSF =T E E
5[6[4 5[6[4 :
1]
SelRegBlk (Writs)
1PAddr.12 1
IPIORd’ (Read) IPIOWY’ tt
. #TPO33
Single Register Block .
(Bank 6, registers 8-15, addresses OE3H - QEFH)
Memory Control
Qo S SelPROMBankQ’ Qo 15 SeiRAMBankO’
,|14 SeiPROMBanki’ J14 SelRAMBank1’
GND 3154 g;, 3 SelPROMBank2’ 1£Addr.03 3154 g;. 13 SciRAMBank2’
12 SelPROMBank3’ NEE SelRAMBank3'’
1IPAddr.03 2 32 83,‘3 lﬁAddr.04 2 s2 gi' 0 Ee:g’:"m"é@"z:'
’ ik e anks’
IPAddr.04 1 s1 gg' 1PAddr.08 1 s1 gg‘ ) SelRAMBanks’
a7 a7 7 SeiRAMBank?’
E'EE’] LS138 htt E'’EE’{LS138 d11
pAddr.01 5j614 pAddr.01 5[]+
PAddr.00’ PAddr.02
PAddr.02 1IPMemRdWy’
. RAM Bank Selector
FaoM Bank Selector 2FFH, (Addresses 2000H - 3FFFH, 8K)
Bank 1: 80O0H - OFFFH,
Bank 2: 1000H - 17FFH,
Bank 3: 1800H - 1FFFH) a0l 5 SelRAMBanka'
14 SelRAMBank9’
IPAddr.03 3 Q1= =
sS4 13 SeiRAMBanki0’
. .. .- R Q215 &
Sq12 SelRAMBank11’
1PAddr.04 2lss gg, 71 SciRAMBank 12’
.10 SeiRAMBank13’
{£Addr,06 st Sl SelRAMBank 14’
a7’ 7 SelRAMBank15’
E'E E' J]LS138 i13
PAddr.02 5{6}4
:Q‘iﬁ: }‘&1w w RAM Bank Selector
(Addresses 4000H - 5FFFH, 8K)
Project 170 Processolr File Designer Rev | Date
Dandelion 170 Control, memory Control DandiOP0S5.sil} Ogus J | 579/80
(A 3 e Gy e S W e S R e s s IR, 4 TTATE e,




Bidirectional bus-driver

CPUAD.0Q 2| LS245#,4 PData.00
= =400 BO 92
CPUAD.OT__ 317 a1z PData.01 199 170
CPUAD.O2 EN o g2[i8 PData.02 9:‘
CPUAD.03 5712 aals PData.03 193 Data Bus
CPUAD.04__ 6 4 PData.04
EPUAD O T1A4 Bal= WL 94
:,‘A :.OE s AS B5 = FDa a'06 184 (IOPData.xx on backplana)
e A6 B6|S . 95
CPUAD.O7 91, a7 PData.07 1755
T el 9 ra123A108
1] 19
1PDataQut | EnablelPData’ -
Blidirectional bus-driver
LS245 # i :
CPUAD.OO 2 18 PAData.0 1
CPUAD.01 3179 - Bol7 PAData. 1 Q o fg:ggg
CBUAD.O2 4 6 PAData.2 L Alternate
= S A2 B2} = —O) tI #TP0O38
CPUAD.03 51,2 a3l PAData.3 )t #TPO37 170
CPUAD.04__ 6 4 AData.4 o
CPUAD.O5 _ 7]1°4  Bap3 PAData.5 Y ;$P°33 . .DataBus
CPUAD.O6 8175  BSK: FAData.6 QU #TPO39
SFUAD 07 oA B 5 AD ot T QU #TP040
~ : A7 87 — s O tl #TP044
T _CS'] 12 T=1=>AtoB
119
IPDataQut EnableiPAData’
Enable Data Bus Prom
(EnDataProm) . )
JBlowe S LS00 ai2b
10
FO3427 :
Dma ChO DAck  EloppyDataAck 151, . EnlPData ol 8. EnabielPOata;
DmaGh1DAck CPOmaAck e a3l Banko-3’ LS00  ai2e
Dma Ch2 DAck’ DmaCh2Ack’ 21 hs 10
Dma Ch3 DAck’ DmaCh3Ack’ 3 A4 Q2 ‘ 1
PAddr.00 4
P Addr00 7183 o ERIPADY 1 @t #TP043 | ,2pes
PAddr.10 6 A1 12 °
PAddr.11 a0 QO
cs' cs| 9
(From page 27) af 13
EnDataCS’’ 1 O tt #TP04S EniPAData
Can be disabled by tester.
1
1t
Note: Ch2 is used temporarily by DmaTest. . #TPO44
Note: Do not use DMA memory addresses in the 1/0 Address space.
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" #7TP046

th
' CpuHoldAck . 17 3 DmaHLDA S» ' DMA controller
LS244 g17e
Disabled by tester. . :
7 10 DmaHoldReq 1 @
(Note: Inverted processor clock) 10PCIK’ 12 gtg" HRQ t #7TP049
iPReset 13 . 1 DmalOR4g’
R :;gsv, 2 DmalOWr' 1 % :: zisgg? } bidirectional
SelDma’ 11 cs’ MEMR® |2 DmaMemRd® 1 D) tl #TPO52
(From p. 21 - pullup) OmaRDY 6 ADY meEMwW’ 12 DmaMemWr’ 1 D) tl #TPO53
From Floppy disk controller EloppyDataReq 9 DRQO DACKo' 125 ' DmaDAckO’ (Floppy)
From CPport CPDmaReq 81DRA1 DACKT® |24 DmaDAcktl’ = (CP)
From Dma test register (temp) DmaCh2Req 17l pra2 DACK2 [14 DmaDAck2’
- [- kU
DmaCh3Req 6 DRQ3 DACK3’ 15 DmaDAck3 . 1 @ tl #TPOS6
DmaPeqA | 61 ‘ 38 DmaTC
s 21 w287 TCIE L1z .3 DmaEndCount
CJ
PADAta.0 21] - A7 140 DmaAddr.00 LS244
PAData, 1 22 D6 AB 39 DimaAddr.0 Disabled by tester.
DmaRDY- 1 p PAData.2 23 38 DmaAddr.02 .
- Ot #TPo47 PAData.d 26 03 AS I3 DmaAddr.03.  Note:
- D4 A4 DmaAddr.04 - 07
PAData.4 27 D3 A3 35 DimaAddr.04 are bidirectional
PAData.5 28 D2 A2 34 _DmaAddr.05 °
PAData.6 29 D1 A 33 DmaAddr.06 " #TPOS8
PAData.? 30 00 AO 32 DmaAddr.07 tb
AEN 9 DmaAEN ’
m8a ADSTB |2

vCC

. . DmaCycle 3 4 DmaCycle’
Address Bus Hi =
dd ' u LS04 b7hb

L5373 Disabling (DmaCycle)
PAData.O 3 Do Qo 2 PAddr.00 starts before
PAData. 1 4 P1 a1 5 PAddr.0 . . enabling {(DmaCycle’)
PAData. 2 7 ‘D2 Q2 s PAddr.0? )
PAData.2 81pa aszk PAddr.03 DmaAddr.00 2| L5245#), 4 PAddr.08
LAData. 4 L3ipa  qa BAddr.04 DmaAddr.0] 3179 BOR7 PAddr.00
LLEER: 14 D5 05“ PAddr.08 DmaAdd r'0¢ M B1 16 PAccr.‘C
PAData.6 171na Qa8 PADAr.06 .« DmaAddros =1A2 B2}= SAddr
EAData.7 18 D7 Q7 12 EAddr.07 DmaAdd r:O; E; A3 B3 PAddr.12
eN oc] 9@ DmaAddr.05 7|hs  Bali3 IPAddr. 13
139 1 DmaAddr.06 :] AB 861: iPAddr.14
DmaAddr.07 9 A7 B7 1 IPAddr.15
DmaAddrStrobe T Ccs d10
DmaCycle’ e
DmaCycle Address Bus Lo
GND (Use LS245 to provide 8237
compatibility)

This logic disabled by tester.

IPIORd’ 7 OmalORd’ . )
_ d7e DmabAckO’ 2 [Nus FloppyDatadek’ 1 @ ¢ 4 1posa4
IPIOW 15[ ™\5__Dmalowr s <‘"73
’ ’
47t DmaDAck1 4 16 CPDmaAck 1_@ 1 #TPOS5
< ai7b
DmaDAck2’ 6 14 DmaCh2Ack’ T67] DmaAckA’
al7e
d7} )
N’ LS244 DmaDAck3’ 8 12 DmaCh3Ack 165] DmaAckB’
19 /?/zn 7d
DmacCycle
at7i a17l | \gaa
1 ?
Dma 1/0 Rd", W' = 5 :
in slave mode ’
DisDmaTest 1 @ tl #TPO48
(From page 27)
XEROX Project [/0 Processor File Designer Rev | Date
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. . LS245 # -
PAData.0 21 3 FDCData.00
Floppy Controller PAData.i —31°0  BOli7FnCbatan
FloppyDataReq PAData 2 414,  oali6 FoCpata02
FloppyintReq ) are pulled up PAData_3 5 laa P I FDCData.03
FDCVFOen’ PAData.4 6 ’ 14 FDCData.04
o FDCData.00 PAData 5 71as  Bali3__FDCData.05
, , w1793 D7 2.50 PAData.6 8 12 FDCData.06
BIOWe 2] wer pe 3 EDGData.0 PAData.7 5148 BSHI " F0CData 07
PIORd’ 4 RE’ D5 2 FDCData.Q2 = A7 B7 .
FloppyDCCS’ 3 cs’ D4 11 FDCData.03 T cs’ 17
FloppyDCA 1 8 Al D3 10 FDCData.04 T 90
FloppyDCAQ 5 AQ p8a D2 9 FDCData.05
DisableFDC’ 19 MR’ D1 8 FDCData.08 IPDataOut EnFDCData’
_ _(From Floppy State Reg) 7 FDCData.0?7
T FDCRCIK 28] RCLK e Fio intReq_ (To IntReq register)
;)C Rdogga’s»vnc 2 7 RREAD’ IRQ] 38 EDCORQ (To pg. 9) IPIORdWr
DCWrProt 36 WPRT’ DRQ 10§
FDCHeady 321 READY  HLDf2S DEDCHILD 1 &) 4y #TPos0
High/b 27 s 15 FDCStep FDCCS 9
T A TEST STEP = - Q) tI #TPOB1 ,
EDCTr00 4 ’ 16 FDCDircln SelFlo DC 12
TROO DIRC {; = Q) tt #TPO62
FDCHdLdDane 23 30 FDCWG R 11
- St HLT WG = (To pg. 9) Vo4 g7d
Floppy2MHz 24 CLK WDA 31 DCWD (To o) Flo DataAck’ 13 LS00
FDClndex’ 351 h 29 FOCTGAS pg.
P TG43 550 on 1797 1 ‘
FDCOBIDen’ a7 RG [ EDCEarl L@ tt #TPOG4 Note: If EnDataProm not used, then
DDEN?’ EARLY 18 FDGL at gy : use Inverted FloppyDCCS’ here
W Ve B3 FOCVEOSR’ 4 ‘X
(WF’ not used) FDCHALA i 5 [neb I FDCHdLd
B Lso8 (bulfered)
. 4 : . .
vee 3917 V0D
GND 5G] VCC  p8p (1793 or 1797 can be used) l -
= =~z GND . 10 S .
High/b ] 121 §' qle___FloppyDataReq
(Cpu) SelfloppyDC’
: h7b
. -- (Dma) FloppvgataAck’ . - FDCDat.aReg 11 c Q..ﬁ_ "’: 0 - it
/ R' | Note: ThisFFis used
13 to bring down the
1PAddr.14 ClrFDCDataReq’ data request so that
a sacond Dma cycle is
FloppyDataAck not done. The 8237
(Dma selects data reg.) be programmed for
5 ' DmaEndCount ‘13 single cycles.
1 11 SetFECnt’
. (-] FloppyDCAO 1
IPAddr.15 4Z/i 16b FloppyDataAck 12 LS00
4
. GND 2" s
FloppyDataAck’ 13 12 FloppyDataAck D" qf FloppyEndCount
LS04 hs5t L3 ReadFlopStat’ 3 h7a LS74
c o
FloppyDataAck’ 10 R’

IPReset’

8 CHLFDCDataReq’

Floppy State Register

LS08 hée

IPResat’

Floppy Status

LS273
PData.00 3 2 DisableWalit’ .
-Data.0c oo™ aof Soonapleait FloppyDiskChg 2 [™~s IPDeta.00
PData.03 7121 Qg SelFDSide0’ d7a
PDa a:C: 8 g§ g§ 9 Ee TroyMode
PData.04 3 D4 0412 SeiDoubieDen -
PData.05 14 5 DisableFDC’ FloppyEndCount 4 18 IPData.O{
PD5ta. 06 7|08 2ole DmaCh2Req . ' =
PData.07 18157 ar7fi2 SelFloppyDrive
ck_cr| 98 FloppyTwoSided 6| 14 IPData.02
11 1
Y d7¢
WrFlopState’ ** used temporarily by R - .
DmaTest; can be used Disk ID: High - 850, Lo - 800 .
later for Drive select 2 _ FDid 8 "\1 2 |PData.03
IPReset’ l/?f‘"d
a7 Ls244 ..
State register format: 1E N’ This status register has
BitO - Enable Cpu Waits Bit4 - Select Double Density ranpy. 2vatiable
Bit1 - Enable Write PreComp BitS - Enable Floppy Controller ReadFlopStat’ ’
Bit2 - Select Side 1 Bit6 - Dma Test Request ** e
3it3 - Select Troy mode Bit7 - Enable Floppy Drive
Project 1/0 Processor File Designer Rev | Date Page
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{pullup)

Synchronizer stage 1

10
High/a 2! 9
D > ol5__WDL 12 '8 g WDS 1
LB t1 #TPOGE
EDCWrDat [ $74 ada
, [n6a J2WD8 e e ule g 574 edb Phase Jitter = 62.5 ns (+ /- 31.25 ns)
] / Ls08 R’ R ! Precompensation = 187.5 ns + /- jitter
1 13l WriteData Pulse width = 187.5 ns
Clearwpt’
{See DandlOP39.silx for timing)
DisableWDComp’ | Floppy16MHz
4
FDCEarly 8] 12| Early 2175 1s  Earytold WDNorm 6o .
g |9 _tanyHtold I
L9 |ni7d Q w;‘:gify 2xt 7 WDComp
LS74 t4a = =1 x2
Disabled by tester. . 3 ¢ wbD8 31x3 e3b
R’ (pullup)
tt ;
#TPO67 L High/a
EarlyHold 2 s2
' 10‘ LateHold 14 s1 LS153
FOCLate 17 3__late 1245 ¥ olo__Latetold EX’_EY'] e3d
R hi7e’ N ) 1] 158
Disabled by tester. 11] LS74 t4b GND .
C ofd
1 R’
tt 13L . i ‘ - st
. #TPO63
Synchronlzorslagez WDLCIr
a b c d -’ e f g h
wos 34 tap 2o tac [BL 74 q3q |8 81 45, 213 g5 P24l 0 P5170 . et8) o 19
5374 WDEarly
13 ppWDLate pWDLate
CK 0C]
1 1 WDLCIr WDNorm WDLate
Floppy168MHz GND 1
tt
. #TPO6GY
Note: e4 (S74), £3 (S374), i3 (S02)
must be Schottky.
__ —FDCWrGate 1 {>02 FDCWrGate’ 2
1 ClearWDL’
WDLCIr LS04 hSa 3) 502 138
Disabled by tester.
FDCDRQ 2 s FDCDataReq
L~ ni7a
(From FDCWG 4 ™us FDCWrGate 1
1703 — © 2 #TP063
page 8)
FDCWD - 8 [ 4 EDCWiData 15y srposs
L ni7e
hn M7 | goaa
EN’ EN’
1 19
DiIsFDCTest’ ) 1 © u #TPOS9
(From page 27) ’
Project 170 Processor ) File Designer Rev | Date Page
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" #TPO70

tb
co 1
. o o[
Floppy Disk Controller Clock generator 2- B1 m_é Floppy2MHz  (WD1793/97)
. : 3: gg Hg 14 Floppy8MHz {Data separator)
High/b 7 ,
10 |EP
ET LS163
CL'CKLD'| 14
1] 2] 9
RFout p2—-08c18MHz 15 [\\5 Floppy16MHz  (Write PreComp.)
5 K1114A L9 Ls24a nin 1&
. tt
Motorola Clock 16.000 MHz Disabled by tester. . #TPOT1
Head Load Delay e HdLdR - Note: Discretes on paga 27
' HdLdC
15] 14 .
B tle T = 40ms
FDCHdLd 2 o 3 N123 C i
GNP -1 ) Q 4" ‘FDCHdLdDone 1@ t #TPO72
cL’ a2a
3
DisableFDC’
Project 170 Processor File Designer Rev | Date
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From FD cable {page 28) Backplaned for
FD Pull-ups = 150 Ohms, 1/4 Watt Troy controller To Fb cable
FDClindex E (page 28)
EDindex’ 2.1 181 3 4 FDCIndex’ 1 H #TPO73 )
’
ela LS04 hSb FDCHdLd 2 18 FDHdLoad
I———- f1a L——-
FDReady’ 4 16 FDCReady
e1b ) FDCStep 4 18 FDStep’ o :
FDCTro0 - zz] t1b
, '
EDTrkQO’ (5] 14 1 5 6 EDCTr00’ 1 @ 2 #TPO74 )
ele LSO« hSc FDCDIireln 8 14 FDDirectionln’
FDCWrProt @ v f1c 33
FDWrProt’ ) 1219 8 _EDCWrProt 1 @y #TPOT5
etd LS04 hS5d FDCWrGate 8 >>‘12 FDWrGate’
. 8 fid | -
FDTwoSided’ 17} 3 FleppyTwoSided B [124]
ele Note 1
. WDComp 17 _3‘ FDWrData’
EDRdData’ 15 ) FDRawRdData fle
et @
- —{"35] Backplaned for
FDDiskChange’ 13 >7 FloppyDiskChy ) Troy controller
e elg : . L
(uilup) FDCTG43 11 {>c9 FDWrCurrent
f1h
GND __ 11 9 High/a 1_@ {l #TPO78
etlh
11 1] S240
otl o] $240 SorTrovMods :EN' ,19E?N' Note: Schottky .
EN’ EN’ | Note: Schottky =28 lfoyl {18]
1 19
EnFDCIn’ 1 @ tl #TPO77 .
(Pulldown, page 27) 1 1 .
. 11t f1g
Note 1: Active high if two sided diskette is installed on SA 850 Spare
Note 2: 170 Connector description on page 28.
Note 3: For cable documentation see SA 850 OEM manual
Note 4: TP 078 above is to be used to provide High/a signal
when EnFDCIn’ is Inactive.
SelFloppyDrive 2 18 FDSelDrivet’
: g2a
From FD State Register
4 16 FDinUse’
92b
SelFDSide0’ 6 14 FDSelSide0
’ g2¢
a2l $240
-t EN’ Note: Schottky
1
(Gate d used by Bell)
GND,
Project File Designer Rev | Date
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Raw Read Data synchronizer and pulse shaper

» 10
High/a. 2 g
D" g3 FOCRID 1218 lg FDCRdDataSync
FDRawRdDat 3 LS74 " LS74 Pulse width = 125 ns
EDRawRdData c ,
R,Q,.ﬁ 03a c 8 FDCRdDat:Sync’ 1 Ou #TPo78
3 R' | g3b .
13
Floppy8MHz - Inputs to WD1791:
FDRdDataSync’ - Data
DisableFDC’ ' FDCRCIk - Data Window
SelDoubleDen : : Double density selection
. . Lz 3
" SelFDSideQ’ 10 : 3 __FDCDbiDen’
8. SideTrk0’ 1 .
EDCTr00’ 9 L300 hoa :
_ 7 L832
DDen = SeiDoubleDen . (SeiSide0.Tracko0)
T #TPO79
th . DataSepProm
. Disabled by tester. 1 FDCRdDataSyne 15 A0
_ FDCDbIDen’ 1610a 1
EDGVFOQen’ 13| ?7 VFOER’ 17]A%  asfh
. 4
LS244 hi7g > :g Qa2 SepState.0 1 ©t #TPoso
3
(VFOE input from WD1793 or 1797) v 22 ai 13 Sep$State. 1 1© W #TPO81
7
& tAlf Q014 SepState.2 1 @tl #TPO82
5 -
AD
. F93453 h4
Separator State Machine cs' cs'
10] 8
EnDataSep’
15 1a0 -
3, Dé.SZ?:ém% _ = 2? a3l SepState.3 L@) Y #TPO84
SenState.Q 301 of FOCRCIK 1la6 12 SepState.d 1
SepState. 710, Qaf6CurState. 2]ns Q2 : -© tt  #TPOBS
SepState. 2 8 CurState.2 K
SepState. 3 131P3 ATy State s Y T L SepState.5 1.6y #1Poss
D4 Q4 A3
SepState.4 14lns  s[15_CurState 4 71as 14 SepState.s 1
SepState.5 17lhs Qe[ _CurState 5 61,7 Qo : @t #TPO8BT
SepState, 18107 aq7H9__CurState.6 54a0 (50)
(105.1) | o | 94 (33.0) cs’ g | F93453 h3
1] 1 10' 8
Note: Data Window is always
p 1K x 8 Prom state machine
Floppy8MHz high order state bit.
DisableFDC’
* #TPO83
th
1
PU2 g
’
(From pg. 21) g | 13¢c 10 EnDatagep
s02
Disabled by tester.
Project ' File Designer Rev | Date
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DMA Test Régister

For testing Dma controller independently of Floppy disk.

This register uses Dma channel 2 temporarily, and SeiBank5’ to enable.

Can be removed later.
e7
Poais0r 4|20 Qof——{Epaagg
PData.03 7121  Qlfg PData.02
PDa a: 3 8 gg g§ 9 PDa a:o_:
S T o
PData 06 Tlos  2ohe PData.06
PData.Q07 8lp7 a7he PData.0?
cK oC LS374
11 1
DmaTestWr’ DmaTestRd’
DmaTestEn’
’
(Dmaselect)  DmaCh2Ack’ 10 8 DmaTestRd
8 1 1 a10b
{Cpu select) SelBank5’ 9 Ls08 DmaTestwWy’
2 Ls32
IPIOWTr’ IPIORd’
- PR EE LRI Bl imbiian - -
XEROX Project 170 Processor File Designer Rev | Date Page
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Interrupt Request Register

Floppy!intReq 2 {/\(DLB IPData.00 IEL Miscint 17 >:3 IPData.04
i c12a (FloppyintReq’) 10PIntReq3 _ c12e (Misc. Interupt’)
KBintr 4 >18 IPPata.01 E Int.5 15 >5 IPData.0s
1 &
) c12b (Keybpard Request I0PINtReqO c12f {unassigned)
Printe TxRdy 8 >14 IPData.02 [fea—Ints 13 } IPData.08
c12c (Printer transmitter Request’) IOPIntReq1 - ci2g (unassigned)
PrinterRxRdy 8 }1 r 1PData.03 E Int.7 11 >:9 IPData.07
ci2d (Printer ﬁecei ver Request’) _IOPIntReq2 ¢c12h {unassigned)
cl12i . -] etz
EN’ LS240 EN™
1 : 19
ReadintReq’
This register contains the interrupt reqdes"fs of various devices. 'Témporary:

To read true value of the requests, XOR with XOR vector = 1111 1111 (OFFH) IOPINtRegO - RS232C - Options

. c . - 10PIntReq1 - LSEP UART Tx - Options
i Tl - P L e T 10PIntReq2 - LSEP UART Rx.- Ogtions." - .
I0PIntReq3 - Miscellaneous interrupt
(from Timer)

Host Address Prom

{(HostAddrProm)
: F93427
GND 1547 9 1PData.04
. 1las Q3
=4AS5 10 1PData.05
PAddr.12 i Ce N
ar.
ICITRE = ::23 il iPData.06
PAddr.14 &
BAGAT 15 5 ﬁ; 0012- iPData.07
cs'_cs| 17 .
a[ 18
SelHostAd’
1PIORd?

Host address is 48 bits long, stored In addresses O - 11 of the Prom.
Address 12 should contain a 4-bit checksum of the address. -
Host address Prom has the 16 1/0 Bank 3 addresses.

170 address Host address bits
OBOH 0:3
/ , ’ / - .

0BCH 44:47

OBDH checksum
Project 1/0 Processor File Designer Rev | Date
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Data:

BitoO - Enable CP (remove Wait)
Central processor control
Bit1 - Switch TPC address from NIAX
CP port control
Bit2 - Sat CP Attention
Bit3 - Set Dma Mode for CP port
i £}
lF,—l?'"""'lgl'&(‘)——“"—'—-l‘-‘DO Qo % "gswg:: Bit4 -~ Set Dima Mode for CPport as Input/output’
QO'F =
iEData.01 51p1 a1 [ SwTAddy Normal state of register Is 1100 Oxxx
a1’ 8 SwTAddr .
IPData.02 1210, Q2 110 IOPAttn ) A . :
- 02,11 10PAttn® - IPData.04 4 Do QO 2 CPDmaln
-~—1PData.03 13103 s e X - : 0 o2 CPDmain’
t] s -
a3 4 CPDmaMode IPData.05 5 Dt Q1
CKCL] LS175 g19 (e} )¢
Y IPData.06 12 D2 Q2 (1)
Q2’
WriteCPControl’ 1PReset’ 1PData.07 13153 Q3 i
Q3
(IOPWait and SwTAddr should be true after booting) CKCL]LS175 g18 -
: ! 9 1
WriteCPControl’ IPReset’
Control Store handling ]
CP sy~chronization
Write Enable pulses
16 CSWE.a’ I0OPWait 3 h18b: 2 _plOPWS 4 hi8c 5!0PWaithnc-189
; Qo3 CSWE.b’ 81
IPAddr.13 3 34 01' 3 CSWE O 18,1
Q29 CSWE.d" 2
e ’IPAddr.14’ 2 s2 83’ - CSWE o 13'. SwTAddr 7 hi8d 8 SwTAddrSvnc @
+10 CSWE.{! =
IPAddr.15 Hst1- gol8 WriteTPCHIGH’ 124 : :
Q7 7 WriteTPCLow o VSwTAddr 8 hige 9 VSwTAddernc -196
. 1R ot ] . . R i TN ettt Y
et o138 119 16 WriteTPCLow o
SelControiSt LS240 bi7b nis} | Ls37a
1PAddr.12 ’ CK OC]
IPIOWr’ CPClk " _enp
" 3 ___ReadCSEn’ .
write) 1PIORg" LS32 h19a 128
(Read) Note: All 16 addresses will respond for Read,
use 8-18.
(Bank 7, registers 8-15, addresses OF8 - OFFH)
Central Processor registers
10P Status
10P Control
Note: Mesa should do a
read-modify-write to set EmuWake LS32 hi19b High/¢ X.8
00 = Disabled
L8273
45 )’:E i 00 Qo X3
14505 =01 Q1R * #TP0O0O2
48 T g|02 Q2 9 tb IOPAttnSyne’ X.10
148 X 12 =1D3 Q3}3, EmuWake 1
A7 275 7104 Q4f5E CPAL IOPAltn
T47 o Hos Qs L - '
78 X.14 D6 as 16 WakeMode.0O EmuWake X.11
15
148 X.15 8 D7 a7 19 WakeMode. 1 .
-CK_CL’ ¢19  All zero disables port .CPAttn X.12
1 1
REcte __10f s IPReset’ WakeMode.0 X.13
y S00
pWaitClk 9 b18c
CIKIOPCtI WakeMode: WakeMode. 1 X.14
- 00 = Disabled -
01 = Input Mode I0PReq’ X.15 .
QFCH:, s 14 IOPCUe | 10 = Output Mode 10PReq
bi17ec 11 = Always Wake up
$240
b17i b17}
. 1]
GND 1 19 _ 134 +~10PStatus
Project File Designer Rev | Date
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CPin (From CP)
X.8 306737 ol2 PData.00
X.9 4 D1 a1 5 PData.O
X.10 7102 qol8 PData.0z
X1 8lps  aal2 PData.0:
X.12 3102 qald PData.0-
X, 13 14 D5 as £ PData.05
X 14 1710 qeli6 PFData.0
X. 15 18107 Q78 PData.07
cx_ocr] 919
T 1
[37}QROData-’ 8 12 pCPInWr 13
LS240 b17d 11 CPinwr’ CPInRd’
: 12 S00 hiad
pWaitClk’ l __High/¢ CPInWe'
4 10P interrupt IOP microcode Requeast
. " 4
CPInEnabled 24, S ls CPinintReq _  (Full) GND 2[5 g CPInWakeReq’
18a| LS74
CPInWr' 3|¢ d18al Ls74
c le CPinintRegq’ CPInRd’ s ols CPInWakeReq
1R Inactive after Resot R’

CPInResetRd’

1 Active after Reset
IPReset’ l

' 1

T

IOP read Initlalizes tags.. - .. . “ 1

3 CPinRd’ 10 i
ReadCPin’ 8 CPInResetRd’
LS08 d17a
IPReset’ 9 LS08 di7¢
CPOut (Toce
PData.00 3| S374 aol2 X.8
FData02 701 QI X175
PData.0: a|P? Q25 X1
PData.04 13128 @3 X.12
= - D4 Q4 >
PData.0s D5 as 5 X.13
PData.06 7 De Q6 16 X.14
PData.Q7 D7 a7 19 X.15
cx_oc'| °'®
LR 1
CPOutwr’ ~IOP|Data’ L-—_E
CPOutResetRd’
IOP Interrupt ] 10P microcode Request
10 10,
GND_121, 8" lg CPOutIntReg’ GND 124, 8" lg CPOutWakeReq’
ci8b| LS74 ’ , d18b| LS74
£I0PIData’ LEE P ol CPOutintReq CPOutWr LLE Py ol2 CPOutWakeReq
y R’
13R (Empty) 3 Inactive after Reset
IPResot’ l Active after Reset High/e
CP read initializes Hlags
«lOPiData’ 13
11 CPOQutResetRd’
{PReset 12 0 LS08 d17d
8 CPOutwr’ :
WriteCPOut LS08 d17b
Project 1/0Q Processor File Designer Rev } Date Page
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I0PReq

* #TPO88
th
1
-F93427 :
GND 15
EmuWake A7 a3 9 plOPReq’ 17 e18h 18 IOPReq’ @
10PAttnSync’ 2 A8
: A5 10 plOPReq :
@ CIriOPReq 3laa Q2 CPClk
CPInWakeReqS 4 A3 1
CPOutWakeReqS 7 A2 Q1-L
WakeMode.0 6
WakeMode. 1 5lhy - qof¥ B e1s [V
cs’ cs°l?
14 13L
. EnlOPReq’ 1©“ #TPO8Y
(From page 27) . CP port Dma Request
Synchronizers - #TPO90
th
CPinWakeReq 3 o018h 2 pinWs )
CPQutintReq 215 Q 4 CPDmaReq
_4 e18c 5 CPinWakeReqg$S CPinintReq 3 Bc17b
CPDmaln 1
CPOutWakeReq 71,159 |8 . pOUtWS CPDmaMode’ i5 2,8 LS157
‘ . ' ' c17t
8 a18e 9 CPOutWakeReqS
) Note: First set up CPDmaln, then CPDmaMode
I P o : . . SR R ) [ . e e
lopAtn - 43T Lo |12 plOPAUNS’ - ' 5 ks
CP Clock
14 018g 15 10PAttnSync’ 138
10Disp. 1
e18] " 1 |saza
K OC]
. "o pWaitCIk’
CPCIK aND at9a
CP port status
Also to 18088 RST 5
From """ CPAttn IPData.00
CP port Dma Complete IoPControl
) EmuWake IPData.01
DmaEndCount 2 From = °
7a 3 _SetDmaC' CPControl OPAlte’ 1PData,02
CPDmaAck 119 :
P
GND 2[ g CPDmaMode’ 1PData.03
. 0" 8 f
’ g9a CPDmaln’ IPData.04
CirCPDmaCompl 3 c 016 CPDmaComplete’ .
1" Ls74 CPInintReq’ IPData.08
GND 17 =>3 High/¢
L5240 bi7e 1PRoset’ - - . CPOutintReq’ IPData.08
CPDmaComplete’ IPData.0?7
CPDmaAck’ 5
a7b 8 CPDmaAck
High/d 4 _
LS00 b19i LS240 b19j
EN’ EN’
ReadCPStatus’ ! 19
Project 1/0 Processor File Designer Rev § Date Page
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Keyboard Data

" KBData.7’ 363374 L2 IPData.00 KBData.0’ 1 ao V'8 e
KBData.6' 4 D1 a1 5 PData.O1 KBData.1’ 2 RD2 RD14 5
. KBData.5’ Tloo  qof PData.02 KBData.2’ 31nrp3 nro13 B8
* KBData.4’ 8 D3 039 PData.03 KBData.3’ 4 RD4 RD12 3
KBData.3’ 13 D4 0412 PData.04 . KBData.4’ 5 RD5 RD11 2
KBData.2’ 14155 .as 5 PData.0s . KBData.5' & RDG RD10 1
KBData.1’ 7 D6 Qs 6 PData.06 KBData.6’ 7 RD7 RD9 (o]
KBData.0’ 18 D7 Q7 ] 1PData.07 =GND RDS KBData.?7’
From KB connector CK oC’ b6 b2
11 1
ReadKB’ latches data from K8 Pullur /pulldown reslistors
. ’ il -
0adKB’ ReadKBData’ reads it into CPU 16-pin package
ReadKBData’ '
ReadKB’ KBSel®
KBSeIR ot To KB Connector
. N75114
KBDlagRet . e oy
’ KBDiag’ ~ To KB Connector
i - e ]
From KB connector
N75115 .
KBReqTerm 6 :
KBReq’ . s|rTerm ol KBlntr
KBRegRet 7 2 1
-Ref PU‘—————-I—-—(:) t! #TPO91
High/a, 3 E Res 14 a3a
KBReqTerm connected through 1000 pF capacitor to KBReqgRet
(see page 27)
Bell circuit on page 27.
1
XEROX Project 170 Processor ‘ File Designer Rev | Date
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X-coordinate

UpMouseX 1 UD' RCO 19 MXCarry’ UpMouseX 1 UD’ RCO 19
13 PData.04 . 3 PData.00
D M PData.0 0 M PData.0
¢ MSIE Phata.0 ¢ Yol PData .03
:LA YA“ PData.07 A ' A1€ PData.03
' 74l P [T SR EnMouseX' 7 3
EnMouseX'’ r—ﬁ_gg, ccol ' 12 E?,' Cf“‘ol
Slousel ¥ 8{acL 25152569 ClrMousex ¥ 8 {acL’ 25152569
gh/c¢c 9 y . High/c¢ 9 s
SCL a9 SCL b0
CKLD’OE’ CKLD’QE’
2{t1{17 ) 2{11]17
I0PClic : aaxa 1.© u #Tro92
ReadMouseX’ oldYA Q) tI #TPO93
! oldYB —(Q) tl #TP0O94
©) tI #TPOSS
Y-coordinate EnMouseX' 1 & »r1poo7
-UpMousex __ 1 tl #TPO98
EnMousaY’® tl #TPO9S
~UpMouseY 1 &4 %rtp100
UpMouseY 1 uUD’' RCO 19 MYCarry’ UpMouseY 1 uUD' RCO 119 h
13 {PData.04 13 PData.00
‘ 2 MAiE IPData.0 a M PData.01
_" (&lg .. S IPData.08 - S B e VIS PData.02 b
A YA 16 IPData.07 : q“ A YA 16 PData.03
7 3 EnMouseY’ _ 71.., 18
EnMouseY’ P ceo P2 E.';, ceo
ClrMouseXY? 8 ACL’ 25L52569 ClrMouseXY’ 8 ACL 25152569
High/¢ 9 SCL’ b9 . High/¢ 9 scL’ c10
CKLD'OE’ . CKLD'OE’
3 ‘ 2[ 1117
LOPCHC Note: Use LS191 + L5244 if not
ReadMouseY . - 25L82569
From K8 connector . New sample Old sample
. MouseProm
MouseXA’ 2 paa~oli8 MXA 3 dsb 12 newXA 13 d5f 2 _oldXA
F93427
, . oldXA 15 A7 9 EnMouseX’
MouseXB 4 b3b 18 MXB 4 dSe 5 newXB 14 d5g 15 __ oldXB_ oldXB 1 A6 Q3
new XA 2
new X8 3 AS Q2 10 _UpMouseX
: —O‘W—A-—-——i-ﬁg 11_EnMouseY’
MouseVYA’ 6 14 _MYA 7 8 newYA 17 16___oldYA oldYB 7 Qi p—
— b3c¢ d5d dsh p——————t newY A 5 A2 .
B N X VY 12 _UpMouseY
—'ML.——S-‘AO Qo
’ B N c5
MouseYB 8 bad o2 MYB 8 450 |2 newYB 18 dsi 19 oidYB ' 4CS 13(‘.53
EnMouseProm’ 1© t #TPO9B
b3 | 240 951 | Lsaza
EN’ CK OC] Each transition of XA or X8 (YA or YB) causes
1 : " 1 the particuiar counter to be incremented or
. ?
GND 10PCIk GND decremented. The samples are made with the
inverted processor clock to ensure that the
counters are stable when a read or clear of the
counters is done.
XEROIX Project ‘ 1/0 Processor File Designer . Rev | Date Page
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Miscellaneous Input 1 From KB connector

(From pg. 26) MouseSw1’ 8] a7onpl4___ 1PData.05
AltBootB’ 2 18 IPData.00
. MouseSw2’ 8 a7k 12 iPData.06
TimeDataB’ 4 iPData.01
1EN
PowerFailedB’ 17 |PData.02 MouseSw3’ Ll Py 9 1PData.07
Trisfatéd when IOP power LS240
H B . ’ EN? ST
fsoff. | topintr 15 IPData.03 ReadMisc1 19EN e
|:3—E L CSParErr 13 {PData.04
Schottky not necessary
D eadkKB 151 4203 ReadKB’ {Latches KB data)
' 5240 (To pg. 22)
Miscellaneous control 1 : : : EnKB8ell ' ©u #TPi01
: DiagK8. To Keyboard
PData.00 3| L8273 '
: po  aofa Interface
PData.o 4 D1 Qe
zg: :'gf 5102 Q2 2 BiankMPanse| To Maintenance Panel
Boas: 3os asf | ' -
PData.05 4 D5 as ReadTima ReadTime’
IPData.06 7 D6 QeH8 ClearTime
IPData.07 18 D7 Q7 9 SetTime l
a6 ClearTime’ To Time-of-Day
CK_CL. Clock
LK ] i1 " L
L VLN S sy ok P e SetTimet s - ) P
WriteControl1’ (PReset’ -
T b3 """"Note: The TOD control must be inactive at Boot.
3 EN? LS240 Note: We can’t drive TOD inputs with
e 9 . LS1740rLS175 due to outputs
GND being clamped to ground on power down.
Miscellaneous Clocks 1 (spare)
1PData.00 3 03537"6(’%
PData.0 4 CirMPanef’ .,
PData.0 = g; 8; 5 HcMPanel ] To Maintenance Panel
PData.0 8103  qQal2 ReadClk’
PData.04 13 D4 Q4 12 SetClkA’
iPData.05 i 14 5 SetCikB’
1PData.0 17 gg 82 16 SotCIkG' To Time-ot-Day
{PData.07 8 D7 a7 9 SetClkD Clock
cx_oc| P8
11 1
ﬁrruecnocksv GND °

Time-bf-Day 1 second interrupt’

i Procedure to read time:
(From pg. 26)

, . - Wait for TODIntr to be set
jJ_HzCIkB'
T - When set, clear and wait for It to be set again
Tnst.=.ote~qi when IOP power 4 -readtime_
Is oft. GND S’ {maximum delay = 2 seconds)
e R
; Afternative:
dirToDIntr’ g|ada | LS74 ,
1 C Q 6 TODIntr - clear TODIntr (if being set will not be cleared)
R’ : - wait until set

1 I High/a - read time

{maximum delay = 1 secc.d)

Project /70 Processor File Designer Rev ] Date
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1I0P CPU Clock generator

i LS04

- RFout |8 IPEMCIKk 3 {>_‘4 IPClockX1
i10 K1114A h10b
: 5 8 IPClockX2

. Motorola Clock 68.00 MHz ) . h10¢ :

(5.88 MHz temp.) ) . Note: pulled u,
BootReset’ " #TP102 CPU boot
2 BR__ 3 |'>e4 BR’ 4 Lsos
. 8 CpuResetin’
BOOT N14 1153 1155 AjtoiPReset’ 56
Note: We need to pass the slowly-rising {From Alto cable) g10b
boot signal through a Schmitt-trigger .
[ — before we go through the LS08. (Pulled up for when no umbilcal)
Dip Cable to Alto-10P interface
, RPULL16 ' o (18pln socket for DIP conector)
CouRD 1lrr1  zvee
CpuWR® 2. RP2 RP15 H 5 PU1 (page 1)
Cpulo/Mm’ 3 1rpa  Rp1s P4 PU2 (page 12)
)maMede' j fpa  Rpia [3 DmaRDY (page 7) PIOR’ PLAT1$ 18 vee -
DmaMemWr 5 2 FDId - =4 P1 P18}
e ; RP5 RP12 = 5 PIOWr 2 7 PAData.O
DmalORd [ 1 __ExtWaitReq . R - 7 P2 P17
7 RPS RP11 €t cocinss s SSedAltoPPL K 16 PAData.
DmalOWF: 7] o 0__FDCVFOen’ . :': RE P3.. P16 |2 = ,
FDCDataRe g RP7T  RPI0 o pyintRag Addr.15 21 pa P15 He AData.2
FDCDataReq 8 lppg  gppg L PAJdr. 14 51 ps p1all? PAData.:
. el10 PReset S1pg p13 3 PAData.4
. To i8085 AST 6 AltoPPlintA 7 p7 P12 2 PAData.5
VCC 16 . AltolPReset’ 8 1 PAData.6
GND 9| P8 P11RG IPAData.7
1 P9 P10
10K pull-up resistors d2
(16 pin package) 1 M .
- tt (OFT;
. #TP0O01 . #TP103 .
External Waits can be requested
from the Options card. The RS5232
will require a Wait cycle. Currently, all devices Disabled by tester.
IPAData cause a
(Pulled up) onl
Wait cycle.
571 ExtWaltReq' 10 15/s CpuReady
CpuWaitRe LS244 gi17t
EniPAData’
From EnDataProm h9e
. Pullups
High/b . 4 18 High/d
4L 10 CpuWaitReq 5 i14b
215 8 |5 patecy 12[ &
0 " Qp-RRtELy 124, 8" lo ipALECYcle 4
t10a| Ls74 t10b GND 2 13 __ High/b
IPALE 3 c B 11 114a
: ! 8__IPALECycle’
r? ¢ a2 CPU Ready ‘
1
10PCIK 13 N4 15240
EN’
1
GND
DisableWalt’
Profect ) File Designer Rev | Date Page
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Printer UART

PR t 214 i8251A o7 8 PAData. * 75188 Voitage Hookup
palL PAData. 1 (see page 28)
OPCIk 20 1 k D5 |8 PAData,2
PAddr.15 2 c/D’ D4 5 PAData.?’
PIORd’ 3 RD’ D3 2 PAData.4
From printer cable IPIOWTr’ 10 s PAData.5.
: wR g? 28 PADgta. £ 75188 Ground hook-u,
: eiPrinter’ ik P 0o 2Z PAData./ p
[ PTTxData 11.,°\43 PTCRxD 3 Exn . GND 7
! N75189 25 RXC’ RXRDY g PrinterRxRdy “—: d1f
C - SYNDE}N - , .
2 PrinterClk I 9 trxe  TXROY g PrinterTxRdy
PTDTR 4 8___PTCDSR’ 22 ,  TXMTY iR, PTCTxD 2 3 PTRxData
cib > Z=-1DSR TXD > ta
N75189 cTs’ DTR’ N75188 dita
123 PTCRTS’
, 5
8 PTCTS
PTRTS 10 8__PTCCTS’ 190 High/a___ 4 |97®
cle =GND 1 VCC ghda, 2 N75188
N75189 — -
“a AC 4 26
EL GND vce 10
dic 8 PTDSR
(spare) ! b- ! 2 N75188
i )
4 . 12RC - ..(ON when power Is on)
Note: Connector labels correspond to 13 .
the Printer signals. ) d 1 d 11 PTCD
GND 12
LA i R i . T auTT titAy Toprintgr cable
M;ore: Due to a design shortcoming
the RD’ and WR' lines of the 8253-5 Baud-rate generator
must be externally qualified. .
PAData.0
IPAddr. 14 20+, 28 D71 PAData. 1
IPAddr.15 19 3 PAData.’
i A0 gi 4 PAData.3
&eLTlmer' - 21 cs’ D33 PAData.4
! TimerRd’ 22 RO’ D2 6 PAData.5
TimerWe’ 23 WR' D1 7 PAData.6
; DO 8 PAData.7
IPIORd’ | 91 cko 10 __ PrinterClk____ 1
i High/a 1 Go ouT @ t! #TP104 Mode 3 clock for Printer UART
15
8 a] SK1 oyrqf12KBBellClk Mode 3 clock for Keyboard bell
8
6 gg 2 ouT2 17 Miscint Mode 1 miscellaneous timer
i8253
RFout [2—BRCIk EnKBBell (From pg. 20)
K11144] 3%

{315] (spare11)
Baud-rate oscillator (1.8432 MHz)

KBBC 1 & u #TrP10s

312 KBBCIk _ (Topg. 27)

KBBeliClk 17 @.
o

2j Note: When the bell is disabled,
9 S240 the signal KBBClk should be high
__EN’ to turn off transistor driver.
19 KBBellClk goes high when the
GND bell clock is disabled.
: .
Project File Designer Rev | Date
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RAM-Banks 8- 11

PAddr.08 15|, o 12114 PAddr.08 15|, o 12114 PAddr.06 151, 12114
p 1 P 1
SASeLdl15iA8 b15 o111 cPuAD.0O Aol 1818 ¢15 o 111 _cPUAD.0O L AB 415,11 CPUAD.0O
- A7 : A7 : A
PAddr.09 PAddr.09 PAddr.Q9
PAAdr10 21 A% 103j12CPUAD.OT 5755 S 103{12CPUAD.OT {575,767 e lo3ji2CPUAD.O1
PAddr.11 3 PAddr.11 3 PAddr.11 3
PAddr 124|105 10213 CPUAD.O2  153a5, 152 s 10213 CPUAD.O2 {5454 75 2 As l02{13 CPUAD.02
PAddr.13 7 PAddr.13 7 PAddr.13 7
. Ty s LT o4 _CPUADO3 {53550 —5 A2 jo1|14_CPUAD.0S jEAGGrT3—F1 A2 104/14__CPUAD 03
FAddr.15 50 PAddr15 5|t PAddr. 18543
: cS'__ WE oy wel oy _we
3 70 .
SelRAMBank8' SelRAMBank9’ l SelRAMBank10’ l
IPMemWy’ 1PMemW¢ : IPMemWy’
PAddr.08 151, 12114 PAddr.08 15], 12114 PAddr.06 15|, . 12114
1 P . 1
AOqLSL IS iA8 ate 111 cPuap.oa EAIALOT 18,5 46 10aLL_CPUAD.04 EACALOL 26 AB c16  1o,{11 CPUAD.04
Addr, A7 : A7 :
PA .09 PAddr.09 1 PAddr.08
S Addr 102 S 103t 2—CPUAROS  {5Rgar 10— 2]4% 10gf12—CRUAROS  T5aqq, 5021 AS tog}12CPUAD.OS
PAddr. 113 n PAddr. 11 3 , ‘IPAddr. 3 :
AGdT.12_ 4] A5 10213 CPUAD.08 {57 5 75— A% 10213 CPUADO8 15p44, 753 s 10213 CPUAD.06
PAddr.13 7 PAddr.13 7 PAddr.13 7
SAdarTae] A2 o1& CPUAD.O7  [AGTTT— A2 0314 —CRUAD.07 (ERIEETI—F A2 10{4-CPUAD.07
1RAddR1S 51,4 R IR 1PAddr15 -5 | A0 I © T 1PAddr. a5 Sy R
cs’  we cs' _ we cs' _ we
) 10 ) 70 ] 7o[-
SelRAMBankg’ SeIRAMBank9’ SelRAMBank 10”
1PMemWe’ IPMemWr’ IPMemWr’ :
Bank 8 Bank 9 Bank 10
£ J
\ PAddr.08 15|, 12114
PAdirar ] A 2114 : PAIIr.07 16145 415 11_CPUAD.04
ey A8 d16 11_ CPUAD.Q0 PAJAr.08 17 104 :
PAJd(.08 17] A5 104 pAddr.0s 127
IEAQAr.09 1, 12 CPUAD.O1 pAddr.10_ 2] 8 l03{12-CPUAD.0S .
IFAddr.10 2] 43 103 PAaeri0 2 a5
ALl 3 s o2]13_CPUAD.02 * PAdAr. 12 4 3 lo2{!3.CPUAD.06
A2 4143 PAdAr 13 7
EAQdI A3 7 1a2 14 _CPUAD.03 PAddr.14 62 1014 CEUAD.O7
PAddr.14_6 33 101} a2 At
PAdAr.15 5| hd ' : A0
cs' __ we Cs WE
3 10 Bl 10
]
SelRAMBank11’ [ . Se'RAMB""""“
IPMemWr’ IPMemWr
Bank 11
: Project ' File Designer Rev | Date Page
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RAM - Banks 12 - 15

IPAddr.08 15, . 12114 PAddr.06 15|, 12114 PAddr.06 15|, i2114
{PAdar.07 16 PAddr.07 16 PAddr.07 16 :
FAdorog-i7]A2 115 joafll CPUAD.0O (FASSEEIS AS 915 1o,{11 CPUAD.00  FRSEETE2 A8 115 o011 CPUAD.0D
FAAAr09 11.¢ 12__CPUAD.01 1EAdIr09 11, 12 CPUAD.01 1EAddr09 1}, 12_CPUAD.01
PAJIr.10 2| 4% 103 : PAddr.10 2] A3 103 : PAAr10 2 A3 103} 2
PAddr.11 3 PAddr. 3 PAddr.11 3
Phdar 124 ] A3 l02/13__CPUAD.g2 (EAGALIL 3 A4 10213 CPUAD.2  [EAdILIL < a4 1013 CPUAD.02
PAddr.13 7 PAddr.13 7 PAddr.13 7
FAddr.14_6 32 10114 CPUAD.O3 {5355 75—5 A2 101{14_CPUAD.O3  {53G5 715 A2 101}14CPUAD.03
PAddr.15 SAO PAddr.15 5 AO PAddr.15 § A0
cs’ WE’ cs’ WE’ cs’ wE’
8 70 3 ) 3 0
e[RAMBank 12’ SeIRAMBank 13’ l SelRAMBank 14’ l
IPMemWr' 1PMemwr! IPMemW.r’
PAddr06 15[, o 12114 PAddr.06 15|, 12114 PAddr.06 151, o i2114
FAddr 07 16 FAddr.07 16 FAddr 07 16
PAGIT0B 17| A8 ©16 joaft1 CPUAD.04 ([FRSSEETIS AB 116 o, 11 CPUAD.O4 (FASSIOE A3 918 o 11 _CPUAD.04
EADr09 1 1,g 12__CPUAD.05 |BAddr.09 1}, . 12 _CPUAD.0S IEAddr09 11, . 12 _cpruap.os
PAddr.10 2 A5 . 103 - PAddr.10__ 2 AS 103 = PAddr.10 2 A5 103 .
PAddr. 11 3 ’ : PAddr.11 3 ' PAddr. 11 3
PAddr 12 4 ﬁg 10213 CPUAD.08 1533 5rgo— :g 102H3 CPUAD.OS 1575757 2 ﬁg 0213 CPUAD.06
Zﬁgﬁ;‘ a2 lo1}14_CPUAD.O7 Zﬁgg: LAz o414 CPUAD.07 :222: A2 101114 __CPUAD.07
TPAddr.75 540 e ) I TA LI o LR PAdAr.15 5 o s i
cs’ we’ cs’ WE? cs’ we’ -
3 o[ 3 0 3 0
SelRAMBank12’ SelRAMBank13’ |, SelRAMBank 14’
1PMemwWr - 1IPMemWr’ IPMemWr’
Bank 12 Bank 13 Bank 14
Ve
PAddr.06 15,0 12114 {EAgar08 151ag 12114
EADr07 161,35 46 11__CPUAD.00 PAddr.08 17]73 M6 (o411 _CPUAD.O4
PAJdr.08 17 A5 104§ 1 CPUAD.Q e A7
EAD9L09 A8 10312 CPUAD.O1 PAAr. 102 A5 103}12..CPUAD.OS
. =1 A PAddr.11 3
3‘:"”' 31 A4 10213 CPUAD.02 PAddr.12 4| p 10213 CPUAD.06
FAda 13 7] A3 PAdde 18 70,5 14 _CPUAD.Q7
rrsreR ALy 101]14_cPUAD.03 PAddr.14_ 6] 43 101414—CPUAD.Q
Frrares b3 PAJAr.15_ 51,0
2 AO
s - cs e
B 0 . I
SelRAMBank 15’ I SeiRAMBank15
1PMemWr’ {iPMaemW¢’
. Bank 1§
i Project ) File Designer Rev | Date Page
XEROKX | "e¢t 1/0 Processor . g g
* |Dandelion DandiOP24.sil] Ogus J 2/26/80 24
SDD 4K RAM Memory Banks 12-15




| Note: All'the logic on this page is powered from the Maintenance panel +5V supply, MVcc

(see page 26)
Seconds Counter - #TP106
- tb
872 |6 Time.28 7R 8 Time.24 1
J= i Ti 25
SetCIkA 2|, qlt SecondsCika 1], aci—ime-29. { 13],, acfl=—Time.25
1HzClk 3 A’ aB me. A’ qg me. 2
- B g5b QA 3 Time.31 A ime.27
cL LS393 cL
2 12
ClrSeconds
*#TP107
’ th
'7":30 6 ___ Time.20 '"E.c 8 Time.
S T b T
SetCIkB sl, olz Secondscks 1] , oc{3—JTime.2 L__13],, acfS~—Time.lz
Time.24 8 A" B —1he. 22 A’ B Lima,
B gb¢c 13 me.23 QA” Time.19
CL LS393 cL
2 12
1 HZC“( 1 usec (typ)
Se——
1 CliSeconds
Clock counter ‘
Load SR T #TP108
th
02 |6 Time.12 o060 la *'me.oaﬁ))
5 Time, 13 l g Time.09
%er;ell-;e 11 D Q 9~ SecondsClkC 1 A’ Q('_.:4 Fime. 14 i3 Al 8(8:10 Time. 10
: —18.. | g5d .. T Q;: Time.15 : A1 - Time.11
cL L8393 cL
2 12
CirTime 1 ™
3 ClrSeconds
fS5a
SetT 2 LS08
) T#TP109
th
62 e Time.04 "o olg Time.od
5 T [; T
SetCIkD 14l b2 SecondsCkD 1] , QC{>—ime.03 L 1a], acf—T me.d.
Time.08 13 A’ B me. A’ aB me. )
gSe Al3 Time.Q7 QA 11 Time.03
, cL L5393 cL
SetT 1 S8 3 3
GND 1513, g5t
LS157
. ClrSeconds
SetTime = Q => 32 bit counter )
SetTime = 1 =) Four 8-bit counters :
LI Readci 4 r
l I SeatCIkA’ 2 o5a 18 SetClkA l I ‘5 |
l‘ | SetClkB’ 4 o5b 16 SetClk8 I l —Lr ClearTime’ 17 eSe 3 CirTime I I
LT setcke 8 fescpld . SetCIke L ReadTime’ 15| 205 ReadT
l I SetClkD’ 8 e5d 12 SetCIkD I |
a5l e5j L5240 SeatTime’
1 1
1EN 7 gE N The 8 Inputs are pulled up
GND for the power-down condition.
Project 170 Processor File Designer Rev } Date
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Note: All the logic on this page is powered from the Maintenance panel + 5V supply, MVcc

ReadTime = 0 => )
Time Read Shift Register Shift register parailel loads Seconds Counter
ReadTime = 1 => .
Shitt register in serial shift mode, ClkReadSR’ clock

"’o”}b‘° *2TP111
1 10 tb
: . T #TP112
— END 101, ﬂrepgtagf — 101, TimeDatai6 ' 101g o
Time.31 Time.23 Time. 15 1
Time.30 _12]g Time. 22 7|5 Time. 14 2|4
Time.28 31 Time.2 31 Time. 13 1316
Time.¢ 4 Time.20 4 9 Time.12 4 9 TimeData08
Time.27 3 g QH Time.19 3 g QH Time.1 3 ED QH
Time. 4 g Time.18 4 ) Time.10 4 Z
Time.25 5 é QH Time.17 5 (’; QH 1 Time.09 5 2 QH’
me.24 € H Time.16 6 H Time.08 6 H
ReadT 1 sU’ ReadT 1 sL ReadT 1 su
GND__ 15]n LS 1656 GND 151 L5165 . GND__ 151, | Lstes
cK hia CK a CK - i2a
2 2 2
ClkReadSR’
|
| .
To Miscinputt
TimeData08 _ 10|, - o : AltBoot’ o \13 AltBootB’
- B —algla;
Time.07 1 A .
Time.08 12 .
Time.0s 1312 #IP113 PowerFailed’ 4| T\16 PowerFaileds’
Time.04 14 D H_g 1 tb 9
Time.03 3 € Q
Time.02 4 7 TimeData’ 6 14 * _TimeDataB’
Time.01 5 '(:; QW . glc
Time.00 ) H
. 1HzCIK’ 81 q1a>12 1HzCIkB’
ReadT il P 9/{
GHD 15 §ey L5165 ’ .
) cK h2a. 91 1ig244
2 . EN’
1
When the IOPPower Is off,
EnMPsignals’ the signal EnMPSignals’ is
CikReadSR’ inactive (high), thus disabling
these signals, which feed
unpowered logic.
Powler for Time-of-day clock from Maintenance Panel
Myce 4™ 6o ] Ls3e3 )
1475 ] Ls393
1460 1 Ls393 , RPULL16
14 SetClkA —IdRre1  =vce
: ——13 70 | Lsses SetTime’ p = 5
20 SetCIkB’ 3| RP2  RP15 3,
T ey r— L RIAE 1
——2{ " g5p ] Ls157 SetCIkG' 5 : 2
e RPS RP12
14 Lso8 . ClearTime [ RP& RP11 1
16 SetCIkD’ 71ar7  rP1o °
——15™p 1 Ls1es ReadClk’ 81Rps RPS AltBoot’
16
L5165 - - - - - g6a
15 h1p ] Lstes
1911551 Ls1es MVee 16—
L2030 is244
16-pin resistor pack
5.1K pullups
Project {1/0 Processor File Designer Rev § Date Page
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DISCRETE COMPONENTS

. 15 uF . 68K

Pullups, 160 ohm, 1/4 watt GND 2  #62 4 1 ALETA 2 vce -

Allen-Bradley 3168151 "H_ + . #R4

- RSER16 BootReset’ 2" #2'?2 1
vee 1 6 L I
=1 RSI1  RSO1 |#; FDIndex’ (From MP connector) 1RT * 1N4003
21RSl2  RSO2 2 ;D;e::v, : o
| RSI3° RSO3 pa——rrmnssns Boot button and Power-up time constant
RSI4 RS04 |= !
5 RSI5 RSOS 2 FOWProt’
6 1__ _FDTwoSided’ 470 ohm
il i ggg? 0 . FORdDatg, IPClockX 1 1- 2 vee
s o¢
8] hals  Reos |9 EDDiskChange’ «}\"7\,. P
x1 {pseudo position) ) 1PClockX2 1° 1LFT 2 )
L2
15K 10 uF .
s . #om ' : CPU clock driver pull-ups
1° #R1 2 FDHRC_ 1 2 HALAC 1 &y wTP114 .
g CILFT . LUmmanrya —==—-0
Head Load 2. #9\":” ; HALAR 10 : 220 ohm 220 ohm ) .
' ©tl #TP115 GND 1 ALET 2 1°_1LFT 2 Ve
discretes er . 1N4003 ~EX, L WX, 5
ppClk 1 &S u #TP116

Miscellaneous Floppy Controller discrete coniponents

4.7 ohm, 172 watt ppClk termination

Beli1 i* ,\1)\F/'(’ 2 KBTone’
- #R7 (To Keyboard connector, pg. 28)
220 ohm 3 2 #CR3
KB8BCIk- 1 ALKT. 2, " Bello 2 #Qt . ) L S
(From pg. 20) . #R5 1 . TRN 1RT
1 1N4003 1000 pF
2N290S5A - ° #C3
. #R6 KBRegverm 1 1 2 KBReqRet
: . K 170P T
Keyboard Bell Driver .
2 (From page 18)
Vv .
ce Keyboard Request Line
Discretes for Testability Floppy Disk jumper
GND 1T ALET. 2 FDid
1 ET2 DisCpuTest’ M
1% . #R10 0 ohms

. ; : Jumper in: SA 850 drive
1 W YRR DisDmaTest’ Jumper removed: SA 800 drive

1K :
1 ',\1}.5'(' 2 DisFDCTest’

1K _#R12 Pullup for Reset line from Alto
1° JILKFT 2 EnDataC$s’

1;)\/T\r. #R13 VCC 1 ,\‘I)\F/'(’ 2 AltoiPReset’

. #R18
10K

- £
1IN 2 FRI% EnlQPReq (Needed for when no Alto is connacted)

1K ‘
1° ILFT 2 EnMouseProm’

1;(‘)\’(’ . AR5

GND 1 UET .2 EnFDCIN' .
' ;g;\’t* . #R16
Project {/0 Processor File Designer Rev } Date Page
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Inputs Outputs
. @ FDindex’ FDanse’ @1
FD-J1[16/15]
20/19]  ZID : —&®
55 FDReady"’ -+ _FDHdbLoad’ i
&2 FD-J1{18/17]
J1[22/21] (o —Z1D
53 FDTrk0O’ FDStep’ (338
222 J1[36/35]
J1[42/41] —239
Vf 573 FDWrProt’ FDDirectionin’ @
229 J1[34/33]
J1[44/43] —23d
@ FDTWOSIded' yf FDWGate’ ) @
Jiriore]  (B5B— J1{40/39]
v o FDRdData’ _ 233
p .
1746745 v/ FOWiData’ 3D
J1[38/37]
@ FDDiskChange’ "'@
J1[{12711] @_ ;/ FDSelDrivet’ @E
GND J1[26/25] :
—<225
& _gDSelSideo Gid
Unused signal grounds J1{14/13]
@——SlD —ED
227 '
(229 FDWrCurrent’ @
231D Ji{2/1]
o
GND

Floppy Disk Cable Connector

50-pin male connector
Xetox 713W14820 .
{Subtract 200 from above pin numbers to get physical pin number)

(Printer)
D PTTxData VPTRxData D
- : PTDTR PTCTS D
@ PTRTS PTDSR @
(ON when power is on)
PTCD -
GND__ (Frame ground) CD

Note: Currently NC to Frama Ground in harness

GND __ (Signal ground) @

Note: Connecfor labels correspond to
the Printer signals.

RS-232-C DCE pori Cable Connector

10-pin male connector
Xerox 713W12220
AN
(Above pin numbers are same as physical pin numbers)

75188 Voltage hookup

VDD 14 d1e 1 _VFF
(+12V) N75188
(-12V on PC)

Maintenance Panel Cable Connector

14-pin male connector
- Xerox 713W13320
(Subtract 400 from pin numbers to get physical

210 BootReset’ )
) (From Boot switches to IOP)
@ AltBoot’
@ 1HzClk’ ‘
D‘"O EnMPsignals’ R . . e - .
@ PowerFailed’
G@id Mo
(From MP - Maintenance Panel +5V)
(200 mA max load in IOP)

(Dandelion signal ground)

pin number)
1]
IncMPanel -
CirMPanel’ . @
BiankMPanel -
SetT’ @
(SetTime’)
e —@
(842 mA max) c@
GND

-

Project
Dandelion}

Fil
1/0 Processor °

170 Connectors - 2
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E';b_—l.l BackVCC 2 | Fuse |1 vCC 1’@“ #TP147

#F1 1RT
+5V supply
iSamp )
avo  2° AF
R * . :
39 uF, 10V
Eo—‘._l.l BackVDD 2 | Fuse |1 vDD 1@ tl #TP118
#F2 1RT :
+ 12V supply °
7 amp
GND__ 2 #{?5,'
iRT * -
18 uF, 20V
EQE _33°WFF 2 1 Fuse | : VFF 1_@ 4 #TP119 i
LL#F3 | tRT '
Geg— . —. ~12Vsupply
' 7 amp . !
ano 17 #P6 o
+ <1LFT
18 uF, 20V
CABLES
@ KBData.Q’ @ MouseXA’ KBDlag’ f\__7__(-)>
KBDataRet.0 { BIr—— K3DiagRet 89
? ? ’
@ KBData.1 @ MouseXB KBSel @
KBDatoRet.1 {5 KBoslRet D
i} 3
@ KBData.2 @ MoussYA .
KBDataRet.2 65— '
: . KBTone’
@ KBData.3 @ MouseYB’ GND < 74
KBDataRet.3 { BD— (D KBToneRet
t ,
@ KBData.4 @ MougeSw1
KBDataRet.4 vce
? F) "
@ KBDga.S @ MouseSw2 . - 90> KB +S5VDC
KBDataRet.5 KB +5VDC
K8Data.g' , .
@ (75> MouseSw3 Mouse +5VDC
KBDataRet.6 63—
KBData.7’
66y
KBDataRet.7 65— P e
‘ GND ' GND (89 KBDCRet
== KBReq’ I————- Mouse DC Ret
GD KBRegRet Keyboard cable connector
40-pin male connector
Xerox 713W12720
) (Subtract 50 from above pin numbers to get physical pin number)
Project : File Designer Rev | Date
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‘%130 magx
—l; ‘_—"] CPU - Memory Timing
CpuClk
ALE r"— |
i
Read IPAddr Memory data
i \l/ \l, on CpuAD
i 33.1 450
Address [ sa73 l tACC [
, .
0 91.9 A
]
J 483.1 | IPMemRd’ New
CpuRd’ IPMemRd’ 2114 CS’ CpuRd’inv. inv. CpuAD
; 270 \l'zo.e 25.g‘l' 258  47.6 \l' \l’20.6 31 \l’
Data 8085 tAC (min) lLSo4| LS353| LS08 l LS138] LS04 | L5353
i)
? t O t )
1
‘ ]
316.4 389.8 1 670 721.6 790
. ]
8086 tAD >
]
575
erfte : 5 . .
IPAddr CPU data
. 33.1 40 200
Address l 8085
L5373 CWOL [ 2114 tDW
’ o /]\ /I\ /Ir\ 211.8 /:\
270 310 510 Cpuwr IPMemW ¢’
Cpuwr’ IPMemWr* 2114 Cs’ inv. inv.
270 \1/20.6 25.8\ll 25.8  47.6 ‘l' \l/zo.e 31 \l' -
Data 8085 tAC (min) ILsoa,'lLsasafLsoe [ LS138 l LS04 | LS353
316.4 389.8 670 721.6
LS373 Mem
CpuAD IPAddr A CpuAD
Data
CS' we o
LS138
(12114) i27186)
CpuRd’ LS04 |PMemRd"
Ls353 Lsos
Cpuwr' IPMemWr'
XEROX Project 1/0 Processor ) File Designer Rev } Date Page
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130 max
I __L CPU - 1/0 Timing: Floppy Disk Controller (1 wait state)
CpuClk
ALE r |
"Read IPAddr \l,FDCS'
33.1 Y 476 258Y 100 100.9
Address | sa7s |LS138| LSOBI tSET Ié >
) 0 1791 .
]
108.5  206.9 ' ’ IPIOR’ CpuAD New
CpuRd’ IPIORd’ CpuAD data CpuRd’ inv. inv. dis CpuAD
Vooe ssaV Voo I3
270 20.6 _ 25.8 350 23.7  23.7 206 31 Y2048
- A 1508
Data 8085 tAC (min) ILso4ILsasa[ tACC  (1791) ILS245ILSZ45| LS04 |LS353| rdoa
1 —h | T
316.4 713.8 1990 1041.6 1093.2 1110
]
8085 tAD (1 wait) -
1
895
:tSET(1791) :
, 100! 109.9
Write < ?IE ' > . (209.9) . i e ta
e [ ] i . CpuAD
IPAddr \LFDCS, CPU data FDC data dia.
: 33.1 Y 47.6_25.38 a0 Y237  23.7 250
8085
Address | s3za lLsmsl LSOSI | L [L82451 L3245| tDS (1791) l
° 1 P ?
]
108.5 310 | 357.4 607.4 Cpuwr’ IPIOWr 1093.2
CpuWre’ IPIOW?’ inv. Inv.
270 \l'zo.e 25.8\1, \1’20.6 31 ‘l’
8085 tAC (min) ILSO4|L8353| LS04 |LS353
316.4 990 1041.8
CpuAD L8373 | |oaddr LS138 — wD 1791 LS245 LS245 CpuAD
£
L1 cs DAL’
LS08
XEROX Project 170 Processor File Designer Rev | Date Page
SDD Dandelion CPU timing: Cpu-FDC DandlOP31.silx | Ogus F} 3/3/80 31




2114-30r 1793 OK

| S1 I Dma - FDC Timing
1e 590 >] IPIOMomWr’
T~
DmaWr’ = 2tCYC-50 DmaMemWr’ inv
] N ’
DmMAAdAr o044 DmaMemWr IPIOMemWY’ 2114CS’ inv 1161.6
FDC-Mem
e ————— Av4 ** Problem of WEt setup
Dma 300 33.1 25.8_ 47.6 200 time :
: 520 8 47 = 2114/1791/8237 not OK
Address | iraps |Lsa73 ' Lsos | Ls138 A 2114/1791/8257 just OK
. : . 4 2114/1793/8237 1 Wait?
0 : 2114.3/1791/8237 OK?
DA""& \LFDCS' 1\ 566.4 1\639.8
. 250 + 160 25.8 so6t 963.8 1163.8
b4 CA-4 N
FDCCS 8257 tAK + .5tCYC I Lsoal tSET >
1791
410 435.8 535.8 Dmatond: IPIOR" CpuAD
1] ’
DmalORd IPIORd _ CpuAD data o V. e
¥ y A bl
520 20.6__ 25.8 350 23.7 _23.7 Jo.6 31 Y206
Lso08
Data 8257 tCYC + tDCLmax | Lsos]| L5353 tACC (1791)  [Ls248] Ls24s| Lso4 |Lsasa| 308
520 566.4 916.4 1 963.8 1270 1321.6 1374.2
e ~1
{ DmalORd’ = 2{CYC +Tphi-50 = 750 |
' 3 'i,
. 3
Mem-FDC L e
DmaAddr b5 g4, CpuAD data FDC data
Dma tFADB \l, \l, \l/ \L
<< 300 —>_ 33.1 450 23.7  23.7
pldress 18373 l tacc 2114 ]LS?.ASI Lsz45| tDS |
/r 1791
: 333.1 783.1 830.5 1080.5
DmaMemRd' 1PMemRd’ . Dmalowr 1PIOW
1
DmailOWr  IPIOWe 2114CS tav. \l',""'
520 \l’zo.s 25.3‘1’ 258  47.6 20. 31
8257 tCYC » tDCLmax ] LSO4I L5353| Ls08 I L5138 ] Ls04 |Ls353
i ? 1 /
520 566.4 639.8 1110 1181.6
l/ DmaWr’ = 2tCYC-50 = 590 ——-%l .
Ls373 WD 1791 LS245 LS245
Dm::xAddr FDDataAck’ r—-| cs’ ) CpuAD
L DAL’
Lsos
DmaMemRd® | LS04 Addr
‘ LS138
DmaMemWr’ LS353 Mem
»
LS08 cs
XEROX Project 1/0 Processor File Designer Rev | Date Page
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CPOut

CPOutwr’
(lowr)

CPOutintReq
(Also Dma Request)

CPOutWakeReq

IOPReq (CPClk sync)

IOP - CP communication - Port timing

Timing Diagrams (not to scale)

400, 590 nsec

|
|
e

—
Cd

=

by IOP

Data written T

CPOutRd’

{(«10POData’)

/I\ Data read by CP

.

37 )
CPIn_ k | 400, 750 nsac |
9 &
I I | i
) l B
CPInWr H l_.

(IOPIData«’)

CPInintReq

(Also Dma Request)

CPInWakeReq

IOPReq (CPClk sync)

t

Data written
by CP

CPInRd’ '—]_,

(I0Rd’)

—

_9|

1\ Data read by IOP

——

XEROX
SDD

Project
Dandelion

1/0 Processor
CP port timing

File

DandlOP33.silx

Designer

Ogus

Rev

Date
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Ou_tput:

UTILOUT

o..(1770168B)

ALTO-DANDELION Communication via Umbilical

Alto Operations

Yy L |

used for
logic analyzer
interface

Select Input Nibble

= 0:High nibble
= 1:Low nibble

Miscellaneous control (TBD)

Reset 10P (boot)

Alto ACK
Alto REQ

Sequence of Qutput operation:

Output data to UTILOUT
- Alto Request (Set AltoREQ = 1) (UT!LOUT[O])
Read Dandelion ACK .o {

DandellonACK =. 1 means data received.

"- Remove Alto Request (Set AOREQ = 0)
Read Dandelion ACK i

DandelionACK = 0 means data accepted.

R 4

Input:

UTILIN
(177030B)

Dandelion ACK

= 1: Data received in Dandelion buffer
= 0: Data removed from Dandelion butfer

Dandelion REQ’

= 1:No data available
= 0: Data available

Sequence of Input Operation:
- Poll Dandelion REQ (UTILIN[4])

DandelionREQ’ = 0 means datals available.
- Set SelectinputNibble = 0 (UTILOUT[7])
-'Read high data nibble (UTILIN[0:3])
- Set SelectinputNibble = 1 (UTILOUT[7])
- Read low data nibble (UTILIN[0:3])
- Alto Acknowledge (Set AltoACK = 1)
- Poll Dandelion REQ’

Dandelion REQ’ = 1 means ACK has been received.

- Remove Alto Acknowledge (Set Alto ACK = 0)

XEROX
SpD

Project

Dand/I0OP

Alto-10P Communication - 1 DandlOP35.silx

File Designer
Ogus

Rev

Date
8/714/79
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. Ew’

Alto to Dandelion:

ALTO-DANDELION Communication vi_a Umbilical

Timing Diagrams (not to scale)

Data can be changed here

i
i

Alto Output Data
AltoREQ

DandelionACK -

. 80885 Internal Signals:

8085Read’

8085Interrupt

.j

-

i

Dandelion fo Alto:

DandelionREQ’

AltoACK

Alto Input Data

8085 Internal Signals:
8085Write’ H
8085Interrupt — “’>I—_—
XEROX | Prolect File Designer Rev | Date Page
SDD Dand/IOP| Alto-lIOP Communication - 2 DandlOP3¢€.silx] Ogqus D} 4/10/79 ] 36




FDCWrData

. Dandelion 170 Processor Floppy Disk Controiler

WritePre-compensation Timing Circuit
(See DandlOP09.sil for circuit)

l___._

wWDL

LateHold
EarlyHold

WDS

g Synchronizer delay {jitter) : +/-31.23 ns
10

4

-

.3

L
L

\l/WDEa rly released

‘ lWDE’arIyI

20

e

| )
WDLCIr (c) ! {
““aarwDL’ I
WDNorm | | I
| |
f

lWDLate |

Floppy16MHz '

J 1

~

62.5 ns

Phase Jitter = +/-31.25ns
Precompensation = 187.5ns + /- }itter
WriteData Pulse width = 187.5 ns

XEROX Project
sDD Dand/IOP

170 Processor Timing
Floppy Controller Write Comp.

File
DandlOP39.silx

Designer -

Ogus

Rev

Date
6/4/79
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IPData Loads

(* = smallest margin drivers)

Page Chip Position  High (uA)  Low (uA) (in, tri)
A ] L5245 (bi) g1t 20 200, 20 Drive: 15000 24000
8 L5273 (in) de 20 400
LS241 (out) d7 20 0, 20 (tri) Drive: 15000 24000
13 LS374 (in) c7 20 400
© LS374 (out) c7 20 0, 20 (trl) Drive: 2800 24000
14 L8240 (out) ci2 20 0, 20 (tri) Drive: 15000 24000
F93427 (out) 17 100 0, 100 (tri) Drive: 2000 16000
15 L8175 (in) g9 20 400 ’
16 LS374 (out) d19 20 Q, 20 (tri) Drive: 2600 24000
S374 (in) el9 50 250 .
17 L5240 (out) h19 20 0, 20 {tri) Drive: 15000 24000
18 LS374 (out) b8 20 0, 20 (trl) Drive: 2600 24000
19 L52569 (out) a/b,9/10 40 0, 40 (tri) Drive: 2600 8000 *
20 L5240 (out) . a7 20 Q, 20 (tri) Drive: 15000 24000
LS174 (in) aé 20 400
LS374 (in) bs 20 . 400
Backpiane )
LS244 (in) 20 200
LS244 (in) 20 ‘200
L8374 (in) 20 4Q0
LS251 (out) 20 iy 0, 20 (tri) Drive: 2600 8000 .
. 2650 Fixed Input loads ) .
530 3450 L5245 drive, all other bl or out are tristate
3850 LS245 input
IPAData Loads
Page Chip Position  High (uA)  Low (uA) {in, tri)
6 LS245 (bi) h12 20 200, 20 Drive: 15000 24000
7 18257 (bi) ms8 10 10 Drive: 150 1600
7 LS373 (in) do 20 400
8 LS245 (hi) 17 20 200, 20 Drive: 15000 24000
21 i8255 (bi) d2 10 10 Drive: 400 2500
22 i8251A (bi) 19 10 10 Drive: 400 2200
22 i8253-5 (bi) a8 10 10 Drive: 400 2200
100 460 LS245 drive, other LS245 tristate
100 640 LS245 drive, other LS245 Input
100 660 Mos drive, one LS245 input, 1 LS245 tristate
Project File Designe R Dat P
XEROX | ¢ 1/0 Processor ' . oner evyrae age
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IPAddr Loads

~age  Chip Position High (uA)  Low (uA) (in, tr})

‘b1 LS373 (out) f11,e11 - 20 0, 20 (tri) IPAddr.00-15 Drive: 2600 24000
LS04 (in) h10 20 400 1PAddr.00 only ’
LS353 (in) e9 . 20 - 400 IPAddr.00 only
LS353 (in) 9 20 400 iPAddr.00 only
2 12718 (in) o,f,g,h12 40 - 40 IPAddr.05-15 only
3,4 i2114 {in) a,b,c,d,e,f,g13,14 160 160 IPAddr.06-15 only ) (16 chips)
23,24 12114(in) a,b,c,d,e,f,g15,16 160 160 1PAddr.06-15 only (18 chips)
5 LS138 (In) ht1t 20 4d0 IPAddr.01-04 only )
L3138 (in) . d11 20 400 IPAddr,01-05 only ¢
LS138 (in} i13 20 400 - IPAddr.01-05 only
LS138 (in) 11 20 400 IPAddr.00,09-13 only
L5138 (In) b1i 20 400 IPAddr.12-15 only .
LS138(in) ctt 20 400 IPAddr.12-15 only
LS155 (in) alt 40 800 ’ IPAddr.09 only
18155 (in) - atll o 20 400 IPAddr.10-11 only
6 F93427 (in) ) . 40 250 IPAddr.00,01 only
7 L8373 (out) d9 . 20 0, 20 (tri) IPAddr.00-07 only Drive: 2600 24000
L5245 (bi) d10 20 200 IPAddr.08-15 only Drive: 15000 24000
8 LS32(in) 16 . 20 400 . IPAddr.14,15 only 3
14 F93427 (in) - 17 40 - - 250 IPAddr.12-15 only i
15 LS138 (in) 19 20 400 IPAddr.12-15 only
21 i8255 (in; d2 10 10 IPAddr.14,15 only
22 18251A (in) j9 (Alto port) 10 10 IPAddr.15 only
i8253-5 (in) a8 ) 10 10 IPAddr.14,15 only
plane : .
f LS241 (in) 20 200 IPAddr.13-15 only
. 140 1870 IPAddr.00
140 1870 iPAddr.0t
480 2010 IPAddy. 13
530 2440 IPAddr. 15

.

CpuAD bus loading

Page Chip Position High{uA)  Low (uA)(in, tri)

1 i8085 n8 10 10 Drive: 400 2000
LS373 (in) el1 20 400 :
2 i2716 {out) - e,f,g,h12 40 40 (4 chips) Drive: 400 2100
3,4 12114 (bi) a,b,c,d,0,1,913,14 80 80 (8 chips) Drive: 1000 2100
23,24 i2114 (b) a,b,c,d,s,1,915,18 80 80 (8 chips) Drive: 1000 2100
6 L5245 (in) gl 20 200
LS245 (in) b12 g0 200" - -
260 1000 8085, 2114,0r 2716 drive
Project File Designer Rev { Date P,
XEROX |7 1/0 Processor 9 v 299
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IPMemRd’, IPMemWr’, IPIORd’, IPIOWT’ loads

Page Chip Position High (uA) Low (uA) (in, tri)
1 LS353 (out) e9 - - MemRd, MemWr Drive: 2600 8000
L$353 (out) fo . - IORd, 10Wr Drive: 2600 8000
LS08 (in) g10 20 400 MemRd, MemWr
LS74 (in) (S*,R?) g9 40 800 IORd, IOWr
2 12716 (in) a,f,g,h12 40 40 MemRd
3,4 12114 (in) a-h,13,14 160 160 MemWr (18 chips)
23,24 12114 (in} a-h,15,18 160 160 MemWr (16 chips)
5 L3138 (in) b11,¢c11 20 400 IORd, IOWr
8 LS08 (in) al2 20 400 IORd, IOWr
7 LS241 (in) d7 20 200 IORd, 1OWr
8 wD1791 {in) p8 10 10 IORd, {OWr
13 LS32 (in) a10 20 400 IORd, 1OWr
14 £93427 (in) 17 40 250 IORd
15 LS138 (in) 19 20 400 IOWr
£S32 (in) h19 20 400 IORd
16 L8532 (in) ato 20 400 IORd, 10Wr
21 18255 (in) d2 10 10 IORd, IOWr
22 18251A (in) jo . 10 10 IORd, 10Wr
i8253-5 (in) a8 10 10 IORd, 10Wr
60 440 IPMemRd?
340 720 IPMemWr' !
240 3290 |IPIORd’
200 3040 IPIOWY
XEROX Project . 1/0 P I'OCEESSO;‘ File Designer Rev ] Date Page
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_I 1 10 20 30 - 40 51 60 70 80 90 100
101 110 120 130 140 151 160 170 180 190 200
+12v gnd gnd gnd gnd +5V + 5V gnd gnd gnd gnd -5V
'“VDD" "GND" = v . "vcc“ . l'vcc" . . IIVEE"
’ a b < d e f g h i
\ s02 @2| Ls240 Ls273 @ | Ls374 $374 $240 LS175 LS32 @2 Ls138
1] 1
o | O icue | cPPortstat. | 1opControl | CPIn cPOut IOP Status | CPControl-1 | ReadCSEn" | CSWE, WrTPCH 19
18 S00 @ LS74 LS74 LS374 @ LS175 @ L5374 @
. CPInWakeReqj CPInintReq 10PReq., . I0PW, SWTAd 18
CPCl, Qual 1 poutwakeRed CPOUtIntReq CPCIK sync CPControl-2 syne
q7| L5244 @ 1is240 @ s157 @ Lsoa F93427 FQ3427 15244 @ | LS244 @ | FPLAT
Dmatester | Misc,High/c | CPDmaReq I0PReq. HAddrProm | Cpu tester FDC tester Tester 17
16 |RAM-B1 2114 12114 2114 RAM-B2 12114 12114 12114 12114 1
2114 i2114 . 6
15 2114 2114 2114 2114 12114 2114 12114 7414 5
Boot 1
14 Schmitt
RAM-A1 ' RAM-A2 LS240 @
141 0114 12114 2114 12114 12114 12114 2114 12114 High/b,d |14
. IPReset’
13] 2114 12114 12114 12114 12114 12114 2114 2114 LS138
. : , raM-BSel. | 13
a b [ PROM -] t h
LS00 o LS245 15240 @ 12716 12716 12716 2716
12 Enable |PAData bus int Req Reg. PROM PROM PROM PROM 12
iPData, IPAData
: P * Bank 3 Bank 2 Bank 1 - Bank O
111, L8188 L5138 LS138 LS138 LS373 LS373 ' LS245 LS138 LS138
1/0 Select 1/0 Select 170 Select R 170 Select 11
Bank 2. 3 Reg. Read_ Rea. Write RAM-A Sel. Address Lo | Address Hi iPData bus | PROM Select Bank O
LS32 LS2569 LS2569 LS245 RPULL1G @ Ls74 5 LS08 LS04 @ |x4q14n
maTest, IPAdAr.00 X
1O CPInOut | usex Hi MouseY HI | DMA Addr Lo 10K puliups | CPuReady | CpuResetin’ IPClack, s.aomnz |1C
| pmarTest putiup IPIORAWr’,Dmag CpuRd'/Wr' | 2o
. g | Ls2569 LS2569 F93427 LS373 LS353 L5353 L574 L500 PLAT16 @
1PIORd’ IPMemRd’ IPDataOut 9
MouseX Lo MouseY Lo EniPDataPromj DMA Addr Hi 1PIOW IPMemWr’ CP Dma EndC Misc. comp.
a b l c ] f q I h
182535 @
8 Baud Rate 18257-5 i8085A WD 1793-01 8
Generator m8 n8 p8
DMA controljer CPU i Floppy Contfoller
2| ts240 @ LS04 LS374 LS244 @ # LS393 |# us3e3 Lsoc @ | Ls74 LS245
; FDC status . . CP Dma EndC | FIDC DataReq . 7
Misc Input 1 Dmainvert. Dma Test Dma lORd.IOW Time24-31 Time16-23 £DC dataen. | FDC End Cnt FDC-IPAData
g | L5273 @| Lsara Ls32 @2 Ls273 }# 1sses |# uis3es |#reuLie @] vLsos 1S32 @
Misc Control 1 | KB data 8253 RA,Wr, | £pe state Time08-15 Time00-07 | 5.1K puilups 6
K1114A LS374 F93427 LS374 #  Ls240 # 1sos @ |?” Lsis? LS04 K1114A 5
5 Clock Time-of-day of. af.
(1.8432 Misc Clocks 1 Mouse Prom 't‘:::: recelvers “T:cg:vg';‘g Ticr:':;: L‘?’zy Clock
MHz) Time-of-c ‘ (16 MHz)
4] ws7a @ PLAT16 Printer Cbntrol 574 LS74 LS273 F93453 LS163 4
TOD Intr. KB compon. i8251A Write Comp. Write éomp. Data Sep. Dgta Sep. Clock Divider
3| N75115 @ | Ls240 o rmer UART . Ls153 @ | S374 LS74 F93453 sz @ 3
KBReq Revr Mﬁiis: é;ﬁ:ﬁ:" Write Comp. Write Comp. | Data Sep. Data Sep.
o | N75114 RDIV16 DipSocket PLAT18 N123 @ | FPLAT $240 @ | # Ls165 # LS165
KB Sel Diag KB data res. MPanel Alto Control . . . 2
Driver Putiup/ down Conneator Connector Head Load Pullups Drivers FimeSR0-7 TimeSR8-15
1 FPLAT FPLAT N75189 @ | N75188 S240 240 @ | # 15244 @ | # LS165 # LS165
K8 Conn. 1 KBConn.2 |PrinterRevr | PrinterDvr Rgi‘;"h"f;'s Drivers MP receivers | TimeSR24-31| Times16.23 | 1
» a b c d e f g h i
? ODr;Zn . | ] [_# = Mvee power | Chip positions used: 159 .
1 II/O Connector (25 pin female) |l/0 Connector(37 pin female) | Chip positions left: 8
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. _I 1 10 20 30 40 50 51 60 70 80 90 100 L
191 , J10 120 130, jJ40 160 =161 160 170, jeo 190 200
a b 'e 'd e f g h i j k I m 'n o p q r
] EEEREEERIEN. [ arrririr -
11 a1t I I l l ’ ' l | ¢19 d19 19 19 c18 g19 {17 e17 e18 hi8 hi9 e
s02 | | | | | | | | LS273 LS374 $374 S240 LS74 LS175 93427 93427 LS374 LS374 1832 LS138
caova oo oo LU L
ppClic’ IOFfCon. CPIn CPOut I0PSt. Wake CPCon HAddr I0Req Sync Sync RdICS CSWE:
10 | ot2 112 g12 hi12 ht1  b17 bi8 di8 g18 b19 ¢17 di7  al0 c? 10
2718 2716 2718 2716 | L5138 LS240 SO0 LS74 LS175 LS240 LS157 1LSO8 LS32 LS374 K1114A
PROM PROM PROM PROMY, Lot , L—J
_ Misc __Qual __int. _CPCon CPSta CPDma Misc CP DmaTest CPUCIKk
gl até b18 c18 e15 @16 {18 gi6 h18 13 etd ¢9 | ¢12  h10 110 118
“Tl2114L 2114L 21140 2114L 2114L 2114L 2114L 2114L] LS138 LS373 93427 | LS240 LS04 LS74 7414
RAM Low RAM-B AdLo EnDaProm| IntReq Misc Rdy  Schmitt
8|l 214 114 <14 d14  e14 114  g14 h1a | e9 111 8085 g11 | ati 14
2114L 2114L 2114L 2114L 2114L 2114L 2114L 2114L} LS353 LS373 _ LS245{ LS155 LSOO LSOO LS240
g b
. IOR/W AdHigh IPData | 10Sel2 EndC__Misc High, Reset
71 b15  ¢15 d18 di6 115 gi5 h15 116 9 d10 b11 g10 | et0 w7
2114L 2114L 2114L 2114L 21140 2114L 2114L 2114L]| LS353 LS245 LS138 LSO8|RPULL LS74
L) LJ L] L] ma || |8
RAM High MoR/W DAdLO | ooco 1793 | 10Sel6R Misc| PUps FDC
6| a13  b13 c13 d13 e13 13 i3 h13 | d11 c11 | i
2114L 2114L 2114L 2114L 2114L 2114L 2114L 2114L{ LS138 L8373 LS138 | LSO8 LS32 K1114A
L L oMA | FDC
RAM-A__DAdHigh 10Sel6W] Misc FDC FDClk
51 ni o7 c8 ai2 b2 47 17 i hs i
Ls165 Ls30a| SPARE 1574 Ls32 SPARE SPARE | 555 15245 LSO4I LS244 LS245 LS138 A LS04 S02 LS163
LU (1 I IO I I B I B B
TSR TCtr TODInt S3R/W - EnDa IPAData Dinv FDStat FDDat 10Sel1_DaOQut| Misc FDCIlk
4 1 17 96 | spare 19 a8 a7  b10 ci0 t4 ha
LS165 L5393 RPULL a2s1al | 8253 Lsz4o LSSGQ LS569 LS240 LS569 LS569 L5273 LS74 93453 93453
TSR TCtr UART BR MRx MXLo MYLo Min MXHi MYHI_FDCon WrCom Data Sep
31 2 e6 g5 @5 Bell . ¢S  dS spage | 3 a4
[LS165 LS393 LS157 LS240 K1114A 93427 LS374 L8374 L3273 L5153 S374 - 874 LS74 LS273
I ’ I I Discretes I l
e | TSR TCtr TMux BRCIk MProm MState MICik MiCor Write Comp Datasep SRfl20SL
h2 ) g1 15 ¢1 d1 . d2 b2 a2 a3 b6 a2 ot 1 x1 a2
o|LS185 LS393 LS244 LsS08 {75189 75188 PLAT RDIV16 75114 75115 LS374 5240 S240 S240 RSER N123
ISE__TCu PTRx  PTTx Alto = * KBResKBSel KBReq KBDatal Floppy Oriver/Rec.  PUps HdLd
Time-Of-Day socket : :
a b c d e f g h i i k I m n o P q r
1 1 1 1 1 1 ] 1 - 1 1 1 1 1 L 1 1 | 1
. . Alto umbilical
14-position 10-position
connector connector 40-position connector 50-position connector
1] R -
5 ’ Maint. RS232 .
b, 4 Panel DCE Keyboard SA8XO0 Floppy Disk
Orient. .
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PC Layout notes

1. Filter capacitors: 1 per 3 chip positions
1 per 2 chip positions for2114L, 2716
1 per 8085, 8257,1793/7,8251,8253

2. Spare chip positions at PC locations cS, 15, g5, d4,13
Unused chip positions b11,¢11,d11, e11 (can be made spare)

3. CP clocks:

Chip S02 at PC location a11 should not be moved.
Resistors R8 and R9 should be as close to backplane edge-connector pin 9 as possible.
Clock qualifier chip is at i10 - position is acceptable..

4. FD1793/97: EitheraFD1793 oran FD1797 can be pl‘ugged into stiichweld
position p8 .

5. Board stiffeneris to be placed between PC rows 2 and 3, so that the Alto umbilical
socket (PC location h2) is on the 170 connector side of the stiffener. Alto Umbilical
socket is an 18-pin socket.

6. ***Important***: , L
The time-of-day clock chips (boxed at lower left side of layout) receive their

Vcc power from the Maintenance Panel connector. They are NOT to be powered
by the board Vcc. Ground pin is the same as the board ground. The signal, MVec,
originating from the Maintenance Panel connectoris already wired to the
appropriate Vcc pins of the affected chips. The affected chips are:

PC locations: a2, b2, ¢2, d2, a3, b3, ¢3, d3, a4, b4, c4, a5, b5.

7. The nets IPAddr.xx (16 nets), IPData.xx (8 nets), IPAData.xx (8 nets), CPUAD.xx (8 nets),

IPMemWr’ (1 net),

are long nets with many nodes, and the maximum length should be minimized

as best as possible. If necessary, a hand layout of these busses should be done.
For example: i

-The RAM memory shouid have the busses, IPAddr.xx, CPUAD.xx, and IPMemW r’ laid
out as foilows, to
shorten themaximum length

RAM IPAddr.xx
CPUAD.xx
IPMemWr’

8. Voltages used by this board: +5V, +12V, -12V,
9. Alllocations to be provided with IC sockets.

10. Note the positions of the Maintenance Panel and RS-232-C DCE connectors.
They have been reversed in position from previous board drawings.

11. High/a, 'High/b,'High/c, and High/d, are constant high signals, and can be
interchanged if necessary.

XEROX
SDD
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170 Processor Test Pads

'Test Pad Signal Page | Test Pad Signal Page |Test Pad Signal Page
1 AitoPPlintA 21 41 IPAData.7 6 81 SepState.1 12
2 CPAttn 15 42 EniPData 8 82 SepState.2 12
3 CPUAQ.OO 2 43 EniPAData’ 8 83 PU2 12
4 CPUAD.O1 2 44 EniPAData 6 84 SepState.3 12
5 CPUAD.O2 2 45 EnDataC8’ ) 85 SepState.4 12
6 CPUAD.O3 2 46 DmaHLDA 7 86 SepState.5 12
7 CPUAD.O4 2 47 DmaRDY 7 87 SepState.6 12
8 CPUAD.OS 2 48 DisDmaTest’ 7 88 plOPReq’ 1.7
9 CPUAD.O8 2 49 DmaHoldReq 7 89 EnlQPReq’ 17
10 CPUAD.O7 2 50 DmalORd’- 7 20 CPDmaReq 17
1 (unassigned) - 51 DmaloWr' 7 91 KBlntr 18
12 IPReset 1 52 DmaMemRd’ 7 92 oldXA 19
13 CpuHoldAck 1 53 DmaMemWr’ 7 93 oldXB 19
14 CpulO/M’ 1 | 54 FloppyDataAck’ 7 94 oldYA 19
15 CpuRD’ 1 55 CPDmaAck’ 7 95 oldYB 19
18 CpuWR’ 1 56 DmaEndCount 7 96 EnMauseProm’ 19
17 CPUAddr.00 1 57 {unassigned) - 97 EnMouseX’ 19
18 CPUAddr.01 1 58 DmaAddrStrobe 7 a8 UpMouseX 19
" 19 CPUAddr.02 1 59 DisFDCTest’ 9 99 EnMouseY’ 19
" 20 CPUAddr..OQ 1 60 pFDCHdLd 8 100 UpMouseY 19
21 CPUAddr.04 1 61 FDCStep 3 101’ EnKBBell 20
22 CPUAddr.05 1 62 FDCDlrcin 8 102 v BootResaet’ 21
23 CPUAddr.08 1 6_3 FDCWrGate 9 103 AltoiPReset’ 21
24 CPUAddr.07 1 « 64 FDCTG4:? 8 104 PrinterClk 22
25 (unassigned) - 65 FDCWrData 9 105 KBBC 22
28 CpuHold 1 68 wbDs 9 106 Time.24 25
27 DisCpuTest’ 1 87 Early 9 107 Time.18 25
28 PUVI ) 1 88 Late g 108 Time.08 25
29 SelAltoPPI’ 5 69 wWDLCIr 9 109 Time.00 25
30 SelPrinter’ 5 70 Floppy2MHz 10 110 TimeData24 26
31 SelTimer’ 5 71 Floppy16MHz 10 11 TimeData16 26
32 ReadKBData’ 5 72 FDCHdLdDone 10 112 TimeData0O8 26
33 CirMouseXY’ 5 73 FDC!ndex’ 11 M3 TimeData’ 28
34 IPAData.0 8 74 FDCTrQO’ 11 114 HdALJC 27
35 IPAData.1 [+ 75 FDCWrProt’ 1 ) 115 HdALdR 7
38 IPAData.2 . -8 76 - High/a 11 116 ppClk 27
37 IPAData.3 - 6 77 EnFDCIn’ 11 117 vCGC 29
38 IPAData.4 6 78 FDCRdDataSync’ 12 118 vDD 29
39 IPAData.5 6 79 VFOEn’ 12 119 VFF 29
40 IPAData.6 8 80 SepState.0 12
XEROX | Project 1/0 Processor File - . Designer Rev | Date Page
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Dandelion 1/0 Processor

Revision History

M -r,i. -,

Rev.AtoRev. B

1. Signals on A and B ports of LS245 (g11) switched to account for correct sense of CpuS1 signal. (T=1 => A to B) (pg. 1)
2. Enable (pin 1) of L5240 connected to GND. (pg. 1)

3. Prom macro changed for 12716 (h12), to reverse data bus connection. (pg. 2)

4. Ports PA, PB, and data bus reversed on 182554 (j9) with macro change. (pg. 5).

Rev.BtoRev.C

1. DMA controller added (pg. 7).
2. Floppy Disk controller added (pgs. 8-12).

3. New bus organization (see page 00¢)

4. Address space change, to allow both memory or normal I/0 mapping. IPAddr.00 on e8, 18, pin 14 {pg. 1). -

5. IPDataOut signal (c6b, pin 9, pg. 1). ’

6. CPUReady signai to insert wait state for FDC, and DMA (slave). (pg. 8)

7. Changelin genaratlon of IPMemRd’, IPMemWr', IPIORd’, IPIOWr’. This removas the LS257 to avold the output glitches
which occur when device goes from tristata to active. (Gary Miller, Intel, 987-8086, 6/20/79) (pg. 1).

8. New 1/0 address decoding {pg. 5)

9. Page 5 renumbered to 13.

Rev. C to Rev. D.

Bug Fixes

1. Added inverterss for CpuRd’, CpuWr’, DmaMemRd’, DmaMemWr’, DmaiORd’, and DmalOWr’ ancj replaced LS253 Mth Lé353 to
fix multipiexor glitch when S2, S1 lines change. (page 1)

2. Fixed puliups for F!oppylntReq, FDCVFOQen’ (i8, page 6).

3. Removed hoot switch backplane signal (pg. 8).

4. Buffered FDCHdLd (page 8).

5. IPReset’ now clears FloppyDataReq and FloppyEndCount (page 8).

6. HdLd one-shot: e2a.1to GND (page 10).

7. InUse signal to drive removed (drive can be jumpered), FDCTG43 and DlskChange signals added (page 11).

-

Additions
1. CP control and control store read/write, TPC/TC read and TPC write added (page 15).
2. Backplane connections added.

3. Separate IntReq register added (page 14). FloppyintReq moved there.
Rev. D to Rev. E (10/25/79)
Bug Fixes

1. LS353 inputs to GND instead of Vcc (page 1)
2. Pullup for FDCDataReq.

Additions/Changes

1. Reorganization of bus structure. Two 1/0 data busses, IPData (TTL) and IPAData (MOS). This is due to loading reasons for the
MOS devices.

3. Increase Prom to 8K, RAM to 18K.
3. Alto module moved off IOP board.

S/N001: A, B, stripped,E

S/N002: B,C,D, scrapped
Stitchweld Board History S/N003: F

A 4 S/N004: H
XERQX | Project 1/0 Processor File Designer Rev |Date Page
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Dandelion 1/0 Processor

Revision History - 2

lev.EtoRev. F

New Functions:
Redesign of maintenance panel, Incorporation of time-of-day clock in IOP (pg. 24, 25)
Host address prom (pg. 14)
Backplane signals for Options 1OP.
General;
All signals are named.
Separate pages for discretes and 1/0 connectors, ditfarent versions for PC and SW boards.
Backplane conforms to Backplane Rev. B. f
Keyboard intertace changed (pg.18)
Mouse front end redesigned (pg. 19)
CPStatus has new CSParErr, CPControl inputs (pg. 15)
IPData and IPAData bus enable logic changed (pg. 6)
SKY signals renamed to High.
Part substitutions as recommentad by CP&T made.
Buyg Fixes:
Enable of FDCData bus changed to avold interference with Dma controller (pg.8)
pWaitCIk’ generated and used (pg. 15-17) - .
WakeMode inputs inverted on I0PReq prom (pg. 17) :

Page 1: {PMemRd’, IPIORd’ BP changed 86, 186 to 79, 179. ’
L$240: b19h changed to b17a. b17d inverter added tor IOPCIk to BP 12.

Page 5: SelBank1a’ - 1d’, SelBank4, §, backplaned.
170 address banks renamed: 0ato0,0bto1,....3at086,3bto 7. .
SeliDma’ moved to Bank 2, SeiControlStore’ renamed, moved to bank 6. : H

Page 6: EniPData, EniPAData generation changed. EnDataProm (¢9) added. al12a, ¢9a, c9b, ¢6a removed.
Signal IPIORAWr named.

Page 7: DmaCycle backplaned. ) ' ; T e
DmaCh2Req, DmaCh3Req, DmaCh2Ack’, DmaChsAck' named and backplaned. :
DmaTest uses Ch2 signals. DmaTestReq/Ack’ removed.

Page 8: . FLCVFOen LSo4 movedtopg. 12. 4 : :
Bug fix forEnFDCData. Added LS00 g7d, g7c.
FDCId meaning changed to indicate 800/850 drive.
DmaTestReq in Floppy state renamed to DmaCh2Req.

Page 9: EY’on LS153 disconnected. L$5253 replaced by L§153.
Page 10:  $163 replaced by LS183.

:P' Discretes moved to pg. 27

Page 11: /0 connector moved to pg. 27.
InUse added. SeiDrivet, InUse, SeiSide0 $240 always enabled
10 signals backpianed for Troy.

Page 12: FDCVFQOen LSo4 moved from pg. 8.
Page 13: DmaTestAck’, SelDmaTest renamed to DmaCh2Ack’, SeiBank5’
Page 14: HostAddr prom added. Int5-7 backplaned.

Page 15: SwTAddrsense changed in CPControl = => |OPKernel change.
10PWait, SwTAddr, SwTAddr' synced to CPCik before backplane. WiTPCLow’ inverted before backplane,
Control Store write addresses permuted = => |OPKernel change.
LS240 h19 changed to b17. SO0 (a19) moved to b18.
10OPStatus permuted. PWaitClk’ used instead of pClk’

Page 168: SO0 at19 movedtob18. LS240 b19 moved to b17. pWaitClk’ used instead of pCik’.

Page 17: Bug fix WakeMode permutation on IOPReq prom. {OPAttn backplane changed trom 139 to 138 (10Disp.1).
Extend CPPort status toinclude CSParErr, CPContralinputs.
Add pWaitCik’. SO2ina19, move SO0 to b18.

Page 18: Moved KB connector to pg. 27.
Change KBSel’, KBDiag’ drivers from 74265 t0 75114. FPLAT to RDIV16. Connector 1000pF capacitor between 75115 pins 6,7.

Page 19: Added new mouse front end (MouseProm). Moved Miscinput1 to pg. 20.

Page 20: MP connector moved to pg 27. Miscinput1 moved from pg. 19. MiscControi1 LS174 replaced by LS273.
KBBell changed by addition of discrete amplifier. .
MiscClocks 1 addition of SetCikD’. 1HzlIntr’ renamed 1HzCIkB’.

Page 21: Floppy discretes moved to pg 27. FPLAT renamed RPULL16, PLAT18.
CPUReady changed. IPAData always causes Wait cycle, ExtWaitReq’ avaHable form backplane.

Page 22: KBBell clock added
Page 25, 26, 27, 28: New
Rev.Fto RevG 3/25/80. Rev. G submitted to first etch.

Bug Fixes: Added Schmitt trigger to BootReset’ signal path to fix power boot probiems (pg. 21)
Renamed ReadTime (e5.5, LS240) to ReadT since it Is different from ReadTime (pg. 25, 26)
Added inverterto BellClk driver to cause driver to-be off when bell is disabled (pg.20, 22).

Changes:

Backplaned IPDataQut (pg. 1), BRCIk (pg. 22).
* Moved CSParErr and TODIntr’ to Miscinputs. Added EmuWake to CPStatus (pg. 14, 17, 20)

XEROX | Project
SDD Dandelion
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Dandelion 1/0 Processor

Revision History - 3

g Rev. G to Rev, H. 4/14/80. Minor changes, input to etch.

Bug Fixes: PTCRxD line did not exlst. Incorrectly connected to PTCTxD. Printer control (page 22). -
Printar cable pin 20 incorrect on PC cable. Corrected to pin 10 (page p28).

Changes:
Backplaned IPALE (page 1) to pin 36 tor use with State Analyzer. : : . ]
ReadKB moved from MiscClocks to MiscControt (pg. 20)
Rev. HtoRev. | 4/21/80. Incorporation of Testability additions. Input to etch. No test pads in this Rev.

Changes: Incorporation of testability features suggested by Fortlage memo.
Addition of miscellaneous timer for use as interrupt by CPU.

Page 1:
Isolation of CpuClk, CpuReset, CpuALE, DmaHoldReq. with LS244 buffers under tester control.
Tester control of LS353 Enable inputs.
Change in IQPClk generation.
Page 8:
Testaer control of EnDataProm CS’ Inputs.
Page 7:
Isolation of CpuHoldAck, DAck0-3’, DmaEndCount, DmaAEN, DmaAddrStrobe by LS244 buffers under testar control.
DmaCycle generations changed. '
Pages 8,9, 10, 11, 12:
Isolation ot FDCDataReq, FDCWrGate, FDCWrData with LS244 buifers under tester control
Isolation of FDCEarly, FDClLate. Floppy16MHz generation changed.
Floppy cable receivers can be disabled under tester control.
FDCVFOen’' isolated. Floppy proms can be disabled by tester.
Page 14:
Miscint ted to Bit 4 of int Req reglster.
Page 17: : H
IOPReq prom can be disabled by tester. )
Page 19: '
MouseProm can be dlsabled by tester. .
Page 21: :
CpuReady Isolated by LS244 buffer .
Page 22:
Extra timer added from 8253.

» Page 27:
Keyboard cable moved to page 29 (PC only).
Tester discretes added. JUmper for Floppy disk Id added (PC only).
Rev. |l to Rev. J 5/87/80. Incorporation of test pads. Input toetch 1.

Changes: Incorporation of test pads.
Page 27:

Addition of 10K resistor to AltoiPReset’ to pull up to Vec when Alto not connected (PC only).

File Designer Rev |§Date
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Dandelion |/0 Processor

Design Notes

General _
Yaw”' Wait states forced for all devices on IPAData. External WaItReq_ avallable for RS232 280-S10.

CcPU ,
1. See notes on memory address space (pg. 70, 71.
2. Mem, 170 Rd’/Wr' decoding changed to avoid L3257 potential glitching.

]

Floppy Disk Gontroller

1. WD1791 chip used temporarily. Eventually will use 1797 or 1793-01.
This has the following effects:
- inverted data bus - compensate in software.
- no VFOE signal avallable {dummy one generated) for separator.
- Side Select signal generated by Floppy Control register.
- DMA worst case timing in DMA write: 1791 and 2114 has write setup time problem.
. " 1793-01/51 with 2114, 0r 1791 with 2114-3 OK.
Current plan Is to upgrade to use 1793-01 and not take advantage of the extra 1797 features. ‘
1797 can be plugged into same position. * *
. Need 1 walt state with FDC chips and full-speed 8085A
. Need FloppyDataReq latch when using 8257 DMA_controiler.
. Floppy EndCount latch Implementead to check correct DMA complatlon Could be removed If not needed. . B
. Floppy status register implemented to read external Floppy status. FloppylntReq Isin .
 acommon IntReq ragister. ’
6. Write compensation: Note jitter characteristics. Could use delay line or WD2143 if not tolerable.
Currently a Disable write comp. in control register. Later,
DisableWDComp’ = [(DDen’ or TG43")* . EnableWDComp]’ .
w. 7. WriteCurrent signal not provided fordrive (from TG43). Suppliedin Rev.D ’

(see page 32)

o s LN
o

9. Select Drive 2 and Select Troy mode signais available. . .
10. Read Separator synchronizer has only one stage. When next reblowing Prom add a second stage {D0-QO of L3273).
Feed DataSync’ through LS273, Q0 to 1791 RData’, Prom should expect comlement of RData.

DMA controller

1. Wait state required In slave mode.

2. Use extended write.

3. Intel 8257 chip used currently. Later could use 8237 controller.
This provides programmable single byte transfer (see FloppyDataeq latch above).

4. Fully butfered address control, and data buses.

5. DmaTest reglster added to channel 2 to allow Dma testing. The Dma Req is temporarily taken from Floppy State Reglster,
using signal SelFloppyDrive2.

6. DmaTest register temporarily uses the whole of 1/0 bank 5 addresses.

7. DAckQ’ and DACK 1’ are fully loaded (80 uA, 1.6 mA)

CP port

See programming description (pg. 72, 75)

o -

TOD clock

Time-of-day ¢clock has potential problem if IOP Is powered and maintenance panei cable is unplugged. This s because there
is some logic which is unpowered (in the TOD clock) which Is driven by powered logic (in the |OP). This problem Is to be
described in a memo and will be tfurther investigated.

XERQX ] Project 170 Processor File Designer Rev | Date Page
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Dandelion 1/0 Processor Address Space

Normal memory address space

2 3 4

oy

5 6 7 8

9 10 11 12 13 14 15

GITTITTTIT I L LTI}

| 0 ol Bank &

] 0 1 k& Bank
] 1 o & Bank

Sl

L)

L

Lt DY

PROM ——eee——————3|  PROM

RAM ————————3]  RAM (15t 8K block)
RAM —————————3|  RAM (2nd 8K block)

Bank Type Address Range (Hex) Addr[1:2]
0 PROM o - 7FE (2K 0
1 PROM 800 - OFFF (2K 0
2 PROM 1000 - 17FF  (2K) o
3 PROM’ 1800 - 1FFF  (2K) 0! ;
0 RAM 2000 - 23FF (1K) 1
1 RAM 2400 - 27FF (1K) 1
2 RAM 2800 - 2BFF (1K) 1
3 RAM 2000 - 2FFF (1K) 1
4 RAM 3000 - 33FF (1K) 1
5 RAM 3400 - 37FF (1K) 1

’ 8 " RAM 3800 - 3BFF (1K) 1
7 RAM 3C00 - 3FFF  WK) 1
0 RAM 4000 - 43FF (1K) 2
1 RAM 4400 - 47FF  (iK) 2
2 RAM 4800 - 4BFF (1K) 2 .
3 RAM 4C00 - - 4FFF (1K) 2
a RAM 5000 - S3FF (1K) 2
5 RAM 5400 - S7FF (1K) 2 .
6 RAM 5800 - SBFF (1K) 2
7 RAM 5C00 - SFFF (1K) 2

XEROX {7 1170 Processor Address Space | | Pesianer Rev|Date Page
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1 2 3

4

5

8

Dandelion 1/0 Processor Address Space

1/0 Address Space

Notes:

7 8 9

10 11 12 13 14 1§

1. 170 Ports can he reached using:

[+

IH.II!PI[IIIIII

=

~

170 Port address

a) IN or QUT instructions using port address:

P = 80H + p, where 0<= p<= 7FH{128)

b) Memory reference instructions using address:

A =:8000H » P, whera P Ig given abova.

8 9 10 11 12 13 14 1§
Note that bit 8 being 1 Is not required by the
[+] I 1 [ | | [ ] 1voportaddress ° 4 y
hardware.
!< >!< !< L..>! 2. Bank addresses (hex):
Device register select Bank Address Data bus
Device select ‘ Bank O 80 - 8F {PAData
170 Bank select - Bank 1 90 - 9F IPData
Bank 2 AQ - AF IPAData
Bank 3 BO - BF IPData
Bank 4 CO-CF IPData .
Bank 5 DO - DF IPData
Address (Hex) Bank Bank 6 ;. .. EO-EF iPData |
80 0 Alto PPI-A Bank 7 FO-FF IPData .
81 0 Alto PPi1-8 :
82 0 Alto PPI-C ;
a3 P Alto PPI-Control 3. Addregses in Banks 4 and 5 are reserved for the !
OPTIONS card. DmaTast temporarily uses bank 5.
84 o Floppy Status (Read) R : .
84 0 " Floppy Command (Write) -
85 0 Floppy Track (R, W)
86 (s} Floppy Sector (R, W) Address (Hex) Bank
87 ° Floppy Data (R, W) ) 0EO - 0E7 6 (unused)
OE8 6 Floppy Control reg. (Write T Interr
upt Request registar (read)
o]} 8 Floppy Status (ext.) (Read) OEA 6 Keyboard data (read)
a8 0 Printer data (R, W) e s gg'&.:‘t;;ﬁasd(’mad)
89 o] Printer Control (Write) OED pe Mousa X (read)
89 0 Printer Status (Read)
8A, 88 0 (Same as 88, 89) OEE p Mouse ¥ (read)
! ’ OEF 8 Misc Inputs 1 (read)
ac ° Timar Counter @ }gm OE9 6 Misc. Clocks 1 (write)
8E o Timer Gounter 2(R:W) OEA <] TOD interrupt (clear)
8F 0 Timer Mode (Write) OEB G CPOut (write)
QEC 6 Central processt):r Control (write)
OED 6 Mouse XY (clear
Dma 8257 OEE 6 CP Dma Complste (clear)
0OAO 2 DMA Ch-0Q Address QEF 6 Misc. Control 1 (write)
0A1 2 DMA Ch-0 Count
0A2 2 DMA Ch-1 Address .
0A3 > DMA Gh-1 Count OF0Q - OF7 7 (Unavailable for Read)
0A4 2 DMA Ch-2 Address OF8 7 Control Store Byte 0 (R, W)
QA5 2 DMA Ch-2 Count OF9 7 Control Store 8yte 1 (R, W)
0A8 -2 DMA Ch-3 Address QOFA 7 Control Store Byte 2 (R, W)
0A7 2 DMA Ch-3 Count QFB 7 Control Store Byte 3 (R, W)
0A8 2 DMA Mode Set (Write) OFC 7 Control Store Byte 4 (R, W)
0A8 2 DMA Status (Read) OFD 7 Control Store Byte 5 (R, W)
OA9 - OAF 2 Invalid OFE 7 TPC High (Addr, High 5 bits data’) (W)
Temp: OFE 7 TC [0:3),,TPC[0:3]" (Read)
oDo 5 Dma Test ragister (R, W) OFF 7 TPC Low (Low 7 bits data’) (Write)
0D1-0DF 5 Invalid (DmaTest) OFF 7 TPC[4:11]’ (Read)
08O 3 Host Address a
0B1 3 Host Address
0B2 3 Host Address
[ 1
0oBC 3 Host Address
08D 3 Host Address checksum
OBE - OBF 3 Available in HA prom
Project ) File Designer Rev | Date Page
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170 Control and Status Registers
Write Registers
Floppy Comrol Misc. Control 1 Misc. Clocks 1 CP Control TPCHigh TPCLow
Address
(Hex) E8 EF EC: FE FF ’
Bit |o Enable Wait cycles (unused) (unused) 10PWait’ TPCAddr.0 (unused)
1 Enable Write Comp. ReadKB Clear MPanel SwTAddr’ TPCAddr. 1 TPCData.05’
2 Select Side 1 Enable Bell Inc. MPanel 10PAttn TPCAddr.2 TPCData.06’
3 Select Troy Mode Diagnose KB Read Time Clk CP DmaMode TPCData.00’ TPCData.07’
4 H Select Double Den. Blank MPanel Set Time ClkA CPDmaln TPCData.0t’ TPCData.08’
5 | Enable Floppy contr. Read Time Set Time CIkB (unused) TPCData.02' TPCData.09’
6 Dma Ch 2 Request  * Clear Time Set Time CIkC (unused) TPCData.03’ TPCData.10’
71 Select Drive 1 Set Time Set Time CIkD (unused) TPCData.04’ TPCData.11’
0 = MSB * temporarily, later
7=138 Select Drive 2
b H * t
. 4 : ]
Read Registers
-
Floppy Ext. Status Misc. Inputs 1 Interrupt Req. CP Status TPCHigh TPCLow
Address
(Hex) E8 EF EC FE FF
Bit |0 Disk Change Alternate Boot Floppy Req’ CP Attn’  ** TC.0 TPCData.04’
1 Floppy End Count Serial Time Keyboard Req’ EmuWake' ** TC.H TPCData.05*
2 Two-sided * Misc. interrupt Printer Tx Req’ [OPAttn * TC.2 TPCData.06’
3 Floppy D ** Time 1 sec Req Printer Rx Req’ CP DmaMode * TC.3 TPCData.07’
4 (unused) CS ParError’ {unused) * CPDmain * TPCData.00’ TPCData.08’
5 {unused) Mouse Sw 1 (unused) * CPIn Int, Req. TPCData.0 1’ TPCData.09’
6 (unused) Mouse Sw 2 (LSEP UART Tx’) CPOut Int.Req TPCData.o2’ TPCData.10’
e v
7 (unused) Mouse Sw 3 (LSEP UART Rx’) CP Dma Compl. TPCData.03’ TPCData.11’
~ * Reserved * From CPControl
0z MS8 | rSa8s0only forRS232 | ** From
- ** 0 =800,1 =850 I0OPControl
Notes:
1. LSl devices control and status registers not shown here.
2. Alinumbers are decimal, except where indicated otherwise.
3. Single quote after name indicates active low value, e.g. TPCData.00’
- .
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CP 10P Task Programming
10P Control Register l ol I11|12|13|14I15| :
g |OPCH =Inany cycle ‘ L : 1 ‘_|i_. WakeMode
00 - Disabled
This register controls the mode of the 0P interface. 01 - Input
10 - Output
When disabled, EmuWake or {OPAttn will cause task wakeup. 11 - Always wake
Input mode, input data full will cause task wakeup. _
output mode, output data empty will cause task wekeup. & CP Attn ‘
always wake mode, wakeup always active. ) Emu Wake
{unused)
CPAttn causes a servica request to the IOP.
Emu Wake should be set hy the emulator when task wakeup is required.
Note: Emu Wake should be set by the emulator In one click by a read-modify-write.
IOP Status Register | °| | 7[ 8[9|1OI11|12|13]1;[1.5‘
X el o . ‘
«10PStatus in any cycle . 10P Req
WakeMode.1 ’_
WakeMode.O’
CP Attn’
Emu Wake’
10P Attn
. : ~t 00-always i
(unused) )
N t
IOPIData Register { o] | 7| 8] of10]11]12[13]1a]15]
«1OPIData in any cycle L bt | 1
b ‘ . Input data
(unused)
I0POData Register [ of | 7| 8] of10]11]12]13]14]15]
‘ 1 1 1
I0POData « in any cycle l
Qutput data
{unused)
Programming Notes.
1. 1OP port can he used on a polling or wakeup basis. The kernel task can use the port with the polling method.
The 10P task uses the wakeup method.
2. Polling Method.
Poll IOP Requestin IOP Status to determine when to transfer data.
After writing 10P Control, lOPReq Is not valld In the next cycle.
l.e. IOPCtl « k ,6*; {Write Control ragister}
Noop ,*; {IOPReq NOT valid in this instruction}
R ~ OPStatus ,¢*; {IOPReq now valid in IOPStatus}
After reading or writing data, IOPReq is not valid for 3 cycles.
Ie. IOPOData«R ,6*; {Write output data} .
Noop ' ,6*; {IOPReq NOTvalid In thi§instrdction}
Noop ,¢*; {IOPReq NOT valid in this instruction}
Noop ,c*; {IOPReq NOT valid In this instruction}
R «10PStatus ,¢*; {IOPReq now valid in IOPStatus}
3. Wakeup method.
When in input or output mode, the transferof data will cause the task wakeup to be removed.
The wakeup will be re-asserted when the appropriate data conditions are true again (see IOPControl above)
o
XEROQOX [ Project 1/0 Processor File Designer Rev | Date Page
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Address Bus Latch

Backplane
[r—
8 8
A CpuAddr » [PAddrHi E
h CPU ]
L5373 Address
IBOB5A 8  chuaD 8 iPAddrLo Bus
ra u Fa
AD = L 7 1
¥
| DmaCycla’ Addr Addr . Addr 10P
Prom RAM RAM
(8K) (8K) (8K) Memory
Data Data Data
. 2716 2114 2114
,8 MemData
4
170 Data
LS245 ,
—‘ Bus °
,8 IPData :"
7 o "
| N | I
. 2 : N :
EnableiPData’ l - ] L I I L [ —II I
Floppy CPControl Keyhoard Maintenance . Control Host
‘  State, Status Panel Store Address
. Time-of-Day
Clock
b 4 Keyboard Cable MPanei Cable
On OPTIONS module:
RS232C Xerox
Floppy
Alternate
170 Data
Bus
IPAData
L5245
- Alto
8257 1797 - 8251A 8253 8255
—-—D
Umbilicai
Dma Controller Floppy Printer Timer Alto PP
Disk UART
Controller
Printer cable On separate module
Floppy Cable
: .
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Address Bus Latch

8
CpuAddr . {PAddrHI
A 2 - - -1
CPU | Address
L8373
R . Bus
AD CpuAD o’ {PAddrLo :
Rd’, Wr*
l DmaCye¢le’
CpuRd’
Cpuwr?
~LS245
3 o H 5
A b DmaAddr l IPAddrLo
DMA 18373
3 D DmaData l IPAddrHi
T i
DmaGycle
8 IPAData_
(4
DmaMemRd® LS04 L5353 IPMemRd” .
DmaMemWr’ Control
’ IPMemW/r’
DmalORd MUX M
DmalOwy’ DO
1PIORY’ u
CouRd’ ]  Bus
CpuWre’ IPIOW?’
LS244 Select . :
IPIORd’ \—\
IPlowr’
/ DmaCycle
IPAddr(0]
Dm ia’
_—
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170 Processor Floppy Disk Controller
N Block Diagram
. Y . 9
Controller Write Precompensation Driva driver/recelvers
LS245
{PData I ' Data >
. g To Drive
Miscellaneous control/status /:>
CPU/Dma
Control -
<
FD1793
Ls273 Read Data Separator
Floppy State
|PData Register
| ;
LS244
Floppy Status
" IPData . (External)
»
. ___——-——————""
h
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Central Processor

1/0 Processor .

X-bus IOPData bus
10PControl
Lszml
4
y = > EmuWake
4 ——3>  CPAttn
7 f————>> WakeMode.O
o> WakeMode. 1
IOPStatus
' LS240}&——— IOPAttn CPControl
° < Pt < JOPWait LS175
4 SwTAdd¢ s
< IOPAttn  <— a = +
CPDmaMode << +
CPDmaln <&
B IOPReq CPStatus
10PReq 3
. state o~ LS240
. PALN e
machine.| . . SPAM 3 : 8
_CPIntReq -+ + >
CPDmaComplate =———>>
CPParError  ==————>
a
IOPIData CPOut
. s374
8 ]
Il < ,l
IOPQOData CPIn .
LS374)
8 8
', > 'l o
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Xerox Corporation
701 South Aviation Boulevard

XEROX

El Segundo, California 90245 Drawing No. Rev.
MATERIAL LIST ML A
Rev. I'Drawing Title ] Thesq drawings and speclifications,and the data
| DandelioniOP Parts list for Revision G 2;’;?,‘3,? %2}:{,‘3‘;{}f,:if,?;ﬁ;‘ﬁ&i%ﬂ?&f
g issued In strict contidence and shall not, without
No. File: IOPParts 1-G.sil .. the prior written permissiOn of Xerox Corpora-
in: [RIS]Worketationd{OPOPParts-0.dm o e an
manufacture of articles for Xerox Corporation
or Rank Xerox, L.td.
Model No. Date Sheet
3/25/80 1 o 2
Item No. Drawing Title Drawing No. No. Req. Remarks
Integrated Circuit i8085A 1 Intel rﬁlcropfocessor
i8257-5 (Alt: AMD9517-4) 1 Dma controller
ML i8251A 1 UART
i8253-5 1 Timer
FD1797 (Alt: FD1793-01) 1 Western Digital
Floppy Disk controller
i2114L 32 low power 2114, 450 nsec
1k x 4 RAM
i2716 4 2Kx8 Prom
F93427 4 256x4 Prom
F93453 2 1024x4 Prem
SN74S00 1
SN74502 2
SN74574 1
SN74S5240 a4
SN748374 2
SN74LS00 3
SN74LS04 3
'SN74L508 4
SN74LS32 4
SN74LS74 8
SN74LS138 7
SN74LS153 1
SN74LS155 1
SN74LS5157 2
“SN74LS5163 ) 1
SN74LS5165 4
SN74LS175 2
SN74LS240 7
SN74L5244 2
SN74LS245 4
Integrated Clrcuit SN74LS273 4




Xerox Corporation
' 701 South Aviation Boulevard

XEROX

El Segundo, California 90245 Drawing No. . Reav,
MATERIAL LIST ML B
Bev. Drawing Tltlg These drawings and specifications,and the déta
: N e contained therein, are the exclusive property
o Dandelion IOP parts list for Revision G of Xerox Corporation and or Rank Xerox,Ltd.
. Vel . issued In strict confidence and shall not, without
No. . . the prior written permissiOn ot Xerox Corpora-
Flls: 10PParts2-Q.ell tion Rank Xerox,Ltd., be reproduced, copled or
In: [IRISKWorkstation>OPOPParts-G.dm - used for any purpose whatsoever, burp, execpt the
manufacture of articles for Xerox Corporation
or Rank Xerox, Ltd.
Model No. Date Sheet
3/25/80 2 o 2
Iterm No. Drawing Title Drawing No. No. Req. Remarks.
Integrated Clrcuit SN74LS353 -2 .
SN74LS373 3
ML SN74LS374 7
SN74LS393 4
SN74LS569 4 or Am25L52589
SN7414 1
SN74123 1
SN75114 : . 1
SN75115 1
SN75188 1
Integrated Circuit SN75189 1
) Motarola or equiv.
Oscillator K1114A, 6.000 MHz 1 Alt.: 5.88 MHz
Oscillator K1114A, 16.000 MHz 1 Motorola or equlv.
Oscillator K1114A, 1.8432 MHz - 1 Motorola or equiv.
Capacitor 1000 pF, 25V 1
Capacitor 1,0 uF, 10 uF, 39 uF, 25V 1 ea.
Capacitor .1 uF bypass, 25V . | 1per 3 chlp positions
Capacitor 15 uF, 25V ' 2 VDD, VFF bypass
Resistor 4.7 ohm, 1/2 watt 1
Resistor 150 ohm, 1/4 watt 7 (Stitchweld version olny)
Resistor 470 ohm, 1/4 watt 2
Resistor 220, 1K, 15K, 68K, 1/4 watt 1 ea.
DIP Resistor Network 150 ohm serles 2% 1 (PC version only)
Allen Bradley 316B151
DIP Resistor Network 130/ 210 pullup-pulldown —- 2% -
Allen Bradley 316E131211 1
DIP Resistor Network  15- 10K resistors 2%
Allen Bradley 316A103 1
DIP Resistor Network  15- 5.1K resistors 2%
Allen Bradley 316A512 1
Transistor 2N2905A 1
Diode 1N4003 3
Fuse 7 amp (2), 15 amp slow blow 3
Socket 18-pin DIP socket 1 Alto umbliiéal
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Dandelion 1 /0 Processor

Logic Drawings

Drawing _File
1. CPU DandlOPO1.sil
2. PROM, memory control DandlOP02.sil
3. 4K RAM memory Banks0-3 " DandiOP03.sil
4. 4K RAM memory Banks 4 - 7 DandiOP04.sil
5. 170 Control DandiOPO5.sil
6. 170 Data Bus control DandiOPO06.si!
7. DMA controller DandlOFO7.sil
8. Floppy Disk Controiler DandlOPO08.sil
9. Floppy Disk Controller Write Comp. DandlOP09.sii
10.  Floppy Disk Controller Miscellaneous DandlOP10.sil
11. Floppy Disk Receivers/Drivers DandlOP11.sil
12. Floppy Disk Controller Data Separator DandiOP12.sil
13 Dma Test register DandiOP13.sil
14.  Interrupt Request register DandlOP14.sil
15. CP control, Control store DandiOP15.sil
16. CP-10P port DandlOP16.sil
17. CP-IOPport-2 DandiOP17.sil
18. KeyboardInterface DandlOP18.sil
19. Mouse Interface DandiOP19.sil
20. Time-of-Day/Maintenance Panel interface DandlOP20.sil
21. Miscellaneous CPU control DandlOP21.sil
22. Printer Interface DandiOP22.sil
23. 4K RAM memory Banks 8- 11 DandIOP23.sil
24. A4AK RAM memory Banks 12- 15 DandiOP24.sil
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Dandg;ﬁlﬁigp i/70 Processor

L N B

L 4 Documentation Drawiings
Drawing " File
0. Drawings - Logic DandIOPO0O.silx
Oa. Drawings - Documentation DandlOPOGa.silx
Ob. Revision History Dand!QOPOOb.silx
Oc¢. Design Notes DandlOPO0Oc.silx
Block Diagrams:
0d. [I10P Data Paths DandlOPOOd.silx
Oe. IOP Control DandlOPOOe.silx
Of. Floppy Disk Controller Block Diagram DandIOPOOf.silx
Timing:
30. Timing: Cpu-FDC DandiOP30.silx
31. Timing: Cpu-Mem DandlOP31.silx
32. Timing: Dma-FDC DandiOP32.silx
33. 10P-CP Communication DandlOP33.silx
35. Alto-1OP Communication - 1 DandIOP35.silx
36. Alto-10OP Communication - 2 DandiOP36.silx
™ 39. FDC Write Comp. Timing DandlOP39.silx
Loading:
40. Signal Loading - 1 DandlOP40.silx
41. Signal Loading - 2 DandlOP41.silx
42. Signal Loading - 3 DandiOP42.silx
Addressing:
50. /0 Processor Address space - Memory DandlOP50.silx
51. 1/0Processor Address space-1/0 DandlOP51.silx
Construction:
53. IOP Platforms DandlOP53.silx
54. IOP Platforms DandlOP54.silx
55. Keyboard Cable DandlOP55.silx
56 Floppy Disk Signal Cable, Misc. cable DandlOP56.silx
57. Floppy Disk Cables DandlOP57.silx
60. Board stuffing sheet DandlOP60.silx
61. Boardlayout DandlOP61.silx
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Dandelion 1/0 Processor Board History

- Revision History S/NO01: A, B, stripped, E
S/N002: B,C,D

Rev. A toRev.B

. Signals on A and B ports of L5245 (911) switched to aceount for correct sense of CpuS1 signal. (T=1 => A to B) (pg. 1)
. Enable {pin 1) of LS240 connected to GND. {pg. 1)

. Prom macro changed fori2716 (h12), to reverse data bus connection. {pg. 2)

. Ports PA, PB, and data bus reversed on i8255A (j9) with macro change. (pg. 5).

w N =

1N

Rev.BtoRev. C

. DMA controller added (pg. 7).

. Floppy Disk controller added (pgs. 8-12).

. New bus organization {see page 00c¢)

. Address space change, to allow both memory or normal I/0 mapping. IPAddr.00 on e8, 18, pin 14 (pg. 1).

. IPDataQut signal (c6b, pin 9, pg. 1).

. CPUReady signal to insert wait state for FDC, and DMA (slave). (pg. 6)

. Change in generation of IPMemRd’, IPMemW’, IPIORd’, IPIOWr’. This removes the LS257 to avoid the output glitches
which occur when device goes from tristate to active. {Gary Miller, Intel, 987-8086, 6/20/79) (pg. 1).

. New I/0 address decoding (pg. 5)

9. Page 5 renumbered to 13.

~N OO U A LN =

o«

Rev. G to Rev. D.

Bug Fixes

1. Added inverters for CpuRd’, CpuWr’, DmaMemRd’, DmaMemWr’, DimalORd’, and DmalOWr’ and replaced L$253 with L5353 to
tix multiplexor glitch when S2, S1 lines change. (page 1)

. Fixed pullups for FloppylntReq, FDCVFOen’ (i6, page 6).

>

. Removed boot switch backplane signal (pg. 6).

. Buttered FDCHdLd (page 8).

. IPReset’ now clears FloppyDataReq and FloppyEndCount {page 8).

. HdLd one-shot: e2a.1to GND (page 10).

. InUse signal to drive removed (drive can be jumpered), FDCTG43 and DiskChange signals added (page 11).

N O U LA ON

Additions

1. CP control and control store read/write, TPC/TC read and TPC write added (page 15).
2. Backplane connections added.

3. Separate IntReq register added (page 14). FloppyintReq moved there.

Rev.D toRev. E (10/25/79)

Bug Fixes

1. LS353 inputs to GND Instead of Vcc (page 1)
2. Pullup for FDCDataReq.

Additions/Changes

1. Reorganization of bus structure. Two 1/0 data busses, IPData (TTL) and IPAData (MOS). This is due to loading reasons for the
MOS devices.

2. Added CP Port, keyboard, Mouse interfaces, Printer, maintenance panel, time-of-day clock Interface.
3. Increase Prom to 4K, RAM to 16K.
3. Alto module moved off IOP board.

XEROX | Project . 1/0 Processor File Designer Rev | Date Page
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Dandelion {/0 Processor

L g Design Notes

s e i et A

General

1. Rev E appears to have space for RS232-C DTE.

cPy
1. See notes on memory address space.
2. Mem, I/0 Rd’/Wr’ decoding changed to avoid LS257 potential glitching.

Floppy Disk Controller

1. WD1791 chip used temporarily. Eventually will use 1797 or 1793-01.
This has the following effects:
~ inverted data bus - compensate in software.
- no VFOE signal available (dummy one generated) for separator.
- Side Select signal generated by Floppy Control register.
- DMA worst case timing in DMA write: 1791 and 2114 has write setup time problem.
1793-01/51 with 2114, 0r 1791 with 2114-3 OK.
Current planis to upgrade to use 1793-01 and not take advantage of the extra 1797 features.
1797 can be plugged into same position.
. Need 1 wait state with FDC chips and full-speed 8085A
. Need FloppyDataReq latch when using 8257 DMA controller.
. Floppy EndCount latch implemented to check correct DMA completion. Could be removed if not needed.
. Floppy status registerimplemented to read external Floppy status. FloppylntReqlisin

(see page 32)

oD W N

a common IntReq register.
. Write compensatlon: Note jitter characteristics. Could use delay line or WD2143 if not tolerable.

=2

A 4 Currently a Disable write comp. in control register. Later,

DisableWDComp’ = [(DDen’ or TG43')' . EnableWDComp]’
7. WriteCurrent signal not provided fordrive (from TG43). Supplied in Rev. D
8. FD cable Is wired to provide ID bit to determine presence of drive.
9. Select Drive 2 and Select Troy mode signals avallable.
10. Read Separator synchronizer has only one stage. When next reblowing Prom add a second stage (DO-QO0 of L§273).
Feed DataSync’ through L8273, Q0 to 1791 RData’, Prom should expect comlement of RData.

DMA controller

1. Wait state required In slave mode.

2. Use extended write.

3. Intel 8257 chip used currently. Later could use 8237 controller.
This provides programmable single byte transfer (see FloppyDataeq latch above).

4. Fully buffered address, control, and data huses.

5. DmaTest register added to channel 2 to allow Dma testing. The Dma Req Is temporarily taken from Floppy State Register,
using slgnal SelFloppyDrive2. ‘ ‘

6. DmaTest register temporarily uses the whole of 1/0 hank 1b addresses.

7. DAckQ’ and DACK 1’ are fully loaded (80 uA, 1.6 mA)

XEROX | Project 170 Prbce'ssor File v Designer Rev { Date I Page
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Address Bus Latch

A CpuAddr IPAddrHi E::ﬁ
CPU |
L5373 Address
i8085A Bus
AD CpuAl) IPAddrlo . ::]
DmaCvele’ Addr Addr Addr
T Prom RAM RAM
(2K) (8K) (8K)
Data Data Data
2716 2114 2114
MemData
L5245 170 Data
. Bus
IPData . m
I [ 1] I |11 | | | Banks2,3
EnahlelPData’
Floppy . CPControl Keyhoard Mouse Maintenance Control
State, Status Panel Store
Optlons: l | I I l ]
RS232C Xerox IEEE-488
Floppy e
Alternate
L5246 1/0 Data
I l Bus
JPAData
Banks O, 1
EnableiPAData’
8257 1797 8251A 8253 8255 Alto
] _...(:)
Umbliical
Dma Controller Floppy Printer Timer Alto PPI
Disk UART
Controller Printer cable
Floppy Cable
.-—...-C_D
XEROX Project 170 Processor  File - §Designer Rev ] Date Page
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Address Bus Latch

CpuAddr IPAddrHi
A : [ ]
CPU _— Address
- ,\y?é L8373 }
i ] Bus
AD CpuAD IPAddrLo :::]
Rd’, Wr’
DmaCycle’
CpuRd’
Cpuwr’
1.5245
A DmaAddr IPAddrl.o
SRS
DMA L8373
D DmaData IPAddrHi
l DmaCycle
|PAData
DmaMemRd’ LS04 LS353 IPMemRd’ E:]
DmaMemWr’ Control
’ IPMemWr’
DmalORd T e B
DmaloOWr l>o IPIORA" Bus
CpuRd’ r-———!
CpuWwy’ | IPIOWr’lj
LS241 Select
IPIORd’ :,
A
IPIOWT’
/ DmaCycle
IPAddr[0O]
DmaCycle’
XEROX Project : ' 170 Processor i File Designer Rev { Date Page
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170 Processor Floppy idisk Controller

Block Diagram

Controller Write Precompensation Drive driver/receivers
L5245
IPData {] Data
To Drive
Miscellaneous control/status C)
CPU/Dma
Control
L5273 Read Data Separator
Floppy State
IPData Register
LS241
Floppy Status
IPData (External)
XEROX Project 1/0 Processor File Designer Rev § Date Page
SDD Dandelion DandlOPOOf.siix | Ogus E ] 10/4/79 | 00Of
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2 IPAddr.08
15 PReset’ k8 3228 :
-PReset 8 %14 IPReset 5 IPAddr.09 ql,}g
LA? LS240 6 IPAAr 10 'tz
11 9 _IPResetil_757) 9 IPAddr. 11 o
. L 12 IPAddr. 12 y
L5240 bigh Je bAdards Y8
15 {PAddr.13 A
IPClockX1 1 {x 1 16 _IPAddr.14 17e
' Yo . - pe
IPClockX2 2 {y cLkoBrCpuCle \9___IPAddr.15 . 1’;77
~ A ’ q :
CpuResetin VE» RESETI’ RESETO 3 IPReset el
DmalloldReq 38150 SOD I coutoldAck
GND 1o jHoLD HLDA [p—simmmmmesss IPALE
INTR INTA” h WALE ]
6| 3 Address Bus
Sttrap 51 %9 DmaCycle
AttopplintA 8| RST7 o/ Ba__cpuiosm
CPAltn 9 . B2 CpuRD’.  pulied up
Cpulicady 5E RSTS RD’ 31 CpuWIT Address laich
RDY wRr P RuWI
CPUAD.00 19 |, 15 [28._CPUAAdr.00 3 [kga’:’m 2 IPAddr.00 =5
CPUAD.OT T8 | apd Aa |2L__CPUAddr.01 73 F R [ PAddr.o1 Tos
CPUAD.02 17| ps A4 [26_CPUAddr.02 7102 oo PAddr.02 2
CPUAD.0I TG | > A> |25 CPUAdAr.03 8105 aald PAddr.03 A
CPUAD.04 75 03 a1 PACPUAddr.04 Y O] PAdUr.07 £
CPUAR.0B 14| 05 Ao [22_CPUAddr.05 28 R 1 PAddr.05 =5
CPUAD.OG 13 |4 )% 2o [P2__CPUAddr.06 710e  aclie PAddr.06 1=
CPUAD.O7 12 51 __CPUAddr.07 g | D¢ 9 PAddr.07 /
EEUADDL 12 1apo | AB D7 Q7 173
iIBO85A
CPU data bus I Fhgel
oo IPALE : {PAddr.00 1 2 iPAddr.00’
Note: BST 6 is for Mouse Halt from Alto _DmaCycle ] h10a LS04
RST 5 is for Attention from GP :
IPIOW Y’
10
Skv/b 1205 %' olo__tppataout
11| 990 | LS74 IPMemRd’ 1
c Q’~§ 3 __IPMemRdWr’
R’ IPMemWr’' 2
ZEVemWr <o
13 IPData bus LS08 g10a
IPIORd’ Direction
CpuRD 6 %o
GND _ i X1 oxlZ IPMemRd’ (55
DmaMemRd | 3] ))g
Fpn o ~
ML IPMemWr’ 57 CpuRD’ 11 4 10 CpuRD
DmaMemWr | 13 zg LS04 h10e
L5353 DmaCycle IPAddr.00
P;;R(aj?j)rlco'g 12 S2 (oo} Cpu Memory cycle CpuWR 13£ 12 CpuWR
: s1 e9 o1 Cpu 170 cycle h1of
EX' EY’ 10 Dma cycle
1 15 11 Dma cycle
GND
DmaMemRd’ 5 dq 6 DmaMemRd
LS04 b7c
G 6
égx?no 5%0 7 IPIORd’
i X1  ox 186 DmaMemWr’ 9 a 8 DmaMemWr
DmalORd [ 3] ﬁ b7d
GND 10 DmalORd’ 11 10 __DmalORd
CpuWR 10179 9 IPIOWY’ ] b7e
12 Y2 oy’ 187
DmalOWr [ _131y3 Dmalowr’ 13 12 DmalOWr
DmaCycle 2 y N b7t
PAddr.00 14 gf LS353 AllRd’, Wr’ pulled up
Ex__Ey’] 1o
i 15
GND Note: CpulO/M’ replaced by IPAddr.Q0.
See note on Address space.
XEROX Project : File Designer Rev ! Date
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Prom

IPAddr.05 19] . 27164 {PAddr.05 191 L, 12716
IPAdd .06 22009 ni2 . h7 CPUAD.0O 1EAdd .00 22lae at2 o,z CPUAD.00
IPAddr.07 53 a7t P00, Addr.07 PE) a7 e EMAD.00
IPAddr.08 T|n8 Q6 LELAD.O1 PAddar 68 A8 a6 18 CPUAD.OA
PAddr.09 2 A7 Q5 15 CPUAD.O2 ”1/\(1(”.()9 51A7 Qs 15 __CPUAD.O2
PAddr.10 3|AG Qi fid CPUAD.03 T FTeT) ALE Qala CPUAD.03
PAddr.11 4|AS Q3ps CPUAD.O4 TETRE A5 Qa3 “CAUAD.0A
IPAddr, 12 8 a2 fH CPUAD.OS PAGr12 5| A4 Q2L GRUAD.OS
IPAddr.13 6|A3 a1 e CPUAD.0G STYPTRE) 213 0 CPUAD.06
- A2 ) CPUAD.O7 3 S1a2 5 CPUAD.07
IPAddr.14 7|2 Qo PAddr.14 7 Qo
IPAddr.15 2 AN PAddr 15 a 2(‘)
VPP CE’ OF’ VPP CE' OF’
vc021l 78] 20 Bank 0 volT] ] B a1
SelPROMBank0’ (2K) SelPROMBank 1’ (2K)
IPMemRd’ IPMemRd’
PAddr.05 19| 27164 PAddr.05 19], . 127164
EAd4L08 22dno” 12 o, hir CPUAD.OO FAddrog 22ing e12 o iz CPUAD.DO
PAddr.08 1|A8 Q6 2 CPUAD.O1 IPAGIr 08 A8 aslie GPUAD,O1
: A7 15 CPUAD.02 : A7 5 CPUAD.O2
PAddr.09 2 Qs < [PAddr.09 2 Qs
AB 14 CPUAD.03 £ A6 4 CPUAD.03
PAddr.10 3 Q4 IPAddr.10 3 Q4
PAddr.11 4| AS o33 CEUAD.OA PAddr.11 1]AS qafl3 CPUAD.O4
PAddr. 12 3 Q2 fH CPUAD.OS FAddr 12 =1A4 Qs CPUAD.O5
PAddr.12 6]A3 a1 CPUAD.08 S AdAr TS = A3 a1 o CPUAD.06
13 A2 9 CPUAD.07 : A2 9 CPUAD.O7
PAddr. 14 7] 42 Qo0 IPAddr.14 7 Qo
PAddr.15 N IPAddr 15 8 2(1)
VPP CE’ O’ VPP CE’ OF’
21 18] 20 21' 18] 20
vceC Bank 2 yee Bank 3
SelPROMBank2’ 210 SelPROMBank3’ 2K
IPMemRd’ IPMemRd’
Project File Designer Rev
/ 170 Processor . g
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RAM - Banks 0 -3

2114 IPAdAr.06 15 2114 12114
¢ 22 a13 11_cpuapgo WAddLO7 16| A% b13 11 CPUAD.CO ldr.0 \23 13 11__CHUAD.O0
104 LPUARQO {5 R a8 717 10411 GRUAD.O qr.08 17 c 104 :
TR IPAddr.00 177 BAddr.09  1]A7
A6 AG Ji2 cruap.ot 408 AG 12__GPUARO1
1035 CLUAR.OT i5i i 55 j0ati2. GRUAD.C
BAddr1 5] 40 v 13 Cpuapgz LAUArITTEIAS 13 CPUAD.02
IPAddr12 4|25 |4s 102! 2 LEUADRZ  enadr i Ta | MY 10 PUARE
PAddr.i3 7 7 AL PAGAr 13 ‘
PAddria 672 jh2 101414 CRUARO3 R g A2 io 14 GRUAD.03
1LAddr 14 6147 EAVN PAddr.dd 6 1ay
IBAddri5_ 5] o 50 FAddr.15_ 5|0
cs’ , cs’ WE’ cs’ WE’
B 0 8 0 B 70
SeiRAMBankQ’ SelRAMBank?’ SelRAMBank?2’
IPMemWr’ IPMemWy’ IPMemWr’
PAddr.08 151, 12114 IPAdr.06 15| 12114 PAddr.06 15/, 12114
PAddr.07 16 PAddr.07 16 PAddr.07 16 .
PAdAr08 17| p9 214 104 LCRUADOS  i5rGG 705 17| A8 P14 10afll-CRUARO%  i57qdros 17 AS e14  joqftl-CRPUAD.OS
PAddrog 1127 s e . IPAddr.09 1 . . 1PAddr0s 117 Yy o -
PAJr 102 | Ao 1032 SEUARLS  {pRqdrTo | AS 10312 CPUADLOS - fsagar 10 21 AS o LEMLL BB
PAddr.11 4 , PAddr.il 3 TPAddr 4 3] AS
PAddr.iz 4|74 102{13—CRUAD.OG 5 5| A4 102pt3CRUAD.06  sirqirym—a| A4 j02{13CPUAD.06
PAddr 397 30 14_cpuapor IPAdICIS7IR0 14 _cpuapor IDAJILISTTIIS 14__CPUAD.O7
PAddr 146 | pa 014 LPUADOT  i5Rdar.7a "6 | A2 101 LEUAROY IERGar a6 43 101 < B
1 n
IPAGAL.15 5| o IPAddr 155 Ao PAddr.i5 5| %0
cs’ WE’ cs’ WE’ cs’ wE’
8 70 B ) B 0
SelRAMBanko’ SelRAMBank1’ SelRAMBank?2’
IPNlemWr’ IPMemW[r’ IPMemWr’
Bank O Bank 1 Bank 2
)
PAddr.06 15|, 12114 PAQLOS 15 ag 12114
PAdr.07 18148 413 11__CPUAD.00 PAddr.08 17 ]~ 914 o4l CPUAD.04
PAddr.08 17| o 10441 CPUAD.G e L34
EA4dr08 Llae 12 CPUAD.O1 PAddr.10 2|8 103{12.CPUAD.O5
ddr.10 2| po 10312 GPUAD.Q T A5
PAddr. 11 8 fay 13 CPUAD.02 PAddr.12 4] 4 102413 CPUAD.06
IPAdAr.12 4] ha 1023 CPUAD.C s L
IPADdr.18 714, 14_CPUAD.O3 PAddr. 14 _6]72 101{14-CPUAD.O7
IPAddr.14_6] A3 o4 CPUAD.C sadarat 2 Ay
IPAJAri5 5] pg 13 A0
i H]
cs WE? cs WE
. o sl 70
3
SelRAMBank3’ l SelRAMBank3
1
T IPMemWr
Bank 3
“ Project 'File Designer Rev | Date Page
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RAM - Banks 4-7

PAddr.06 15| o 12114 PAddr.06 15), 12114 IPAddr.06_
PAdAr.07 16 PAAdr07 16| A DAddr.0;
waddroa 17|45 °1% 10aHCPUARQO {rrqgon i | 28 118 104 HL.GEUARQD  {5hg 7179 11 CPUAD.OC
PAdr.09 1 PAddr.09 1] AGAr00 1 .. ;
IPAddr 10" 2| pS 10 2 CRUARLT TR gario 5| A% 10g{12-CRUAROT 5 ario 27| A2 10a12 CPUAD.O!
PAddr. 113 PAddr i1 4 PAddril 3
0Addr. 12 4™ 1028 CRUAD.02  {raryoys——| Ad 10213 CRUAD.O2 {5 —a | M 102}2..CPUAD.02
I EETRENTA o 14_CPUADo3 DAGILTI I3 ‘ I Y 14_CPUAD.03
PAddr14 6| 22 10114 CPUARO3  ihgdr T4 6| 2 10 1414.Ch 10114 CLUAD.O;
] s 5 A I~ I
Addr.15 5 AO IPAddr.15 5 | AO
cs’ WE'’ cs’ WE? cs’ WE’
8 70 B ) 3 76
SciRAMBank4’ SelRAMBanks’ _ | SelRAMBankg’
IPMemWr’ IPMemWr’ IPMemWy’
PAddr.06 15 o 12114 PAddr.06 15| ,012114 IPAddr.06 15 ,. i2114
PAddr.07 16 PAddr.07 16 PAddr.07 16
PAddr.08 17| /S ©1% 104 —CPUADOY  1ppig, 08 17 A 14 10l CPUAROL  iphgaros 17|3S 91 10411 GRUAD.OY
PAddroa 1177 . . IPAddr.oo 1|7 ) PAddr.09 A
PAddr.i0 278 10312 CPUAD.OS 15y 57| AS 10312 CPUAD.OS  {57tiar6 5] AS 1oafl2 CPUAD.0S
PAQdr 11 22 13 _CPUAD.06 iEAddril 3 23 13 CPUAD.0§ 1RAddril 3 v 13__CPUAD.06
IPADAr.12_ 4| ha 102{13CPUAD-O®  i5aadr 124 |03 102 SAdAr 124 | pa 102413 CPUAD.C
PAddr.13 7 PAddr.13 7 PAddr.13 7
PAddr.14_6| 4 101f14—CRUADOT  {5rgaria_6 |42 10 CPUAD.O7 (5G4 14 6 ﬁf 10114 CPUAD.O7
o
PAddr.15_5 s FAdAr15 5] a0 PAddr.15 5| s
cs’ WE’ cs’ WE’ cs’ WE’
8 ) B ) B 70
SelRAMBank4’ SelRAMBank5’ SelRAMBank6’
IPMemWr’ - 1IPMemWr’ IPMemW ¢’
Bank 4 Bank 5 Bank 6
PAddr.08 15),. 12114 EAQULED 181hp 12114
EAdAr.O7 16143 hi3 11__CPUAD.00 PAddros 1778 h14 o4t CPUAD.O4
PAJAr.08 17 0o 1041 LPUAD.O Sasre 1Lia7
LAdar09 1iae 12__CPUAD.O1 PAddr.i0 2|28 10312 CPUAD.Q5
Addr10_ 2| pS j03j12CPUAD.C saaenlo Zins
PAddr.11 S 1,4 13 _CPUAD.02 iPAddr.i2__ 44 102f13 CPUAD.Q6
PAddr 124 pa 10213 CPUAD.C o i e L
EAdAr13 70,5 14 _CPUAD.03 pPAddrid_6]°2 l01f14CPUAD.O7
PAJAr14 6| g 101114 CPUAD.Q et LY
PAddr.15_ 5] 0 : AO
i) t]
c5’ WE’ cs WE
8 70 __Bl 10
i)
SelRAMBank7’ I ‘ SeiRAMBank?
1]
IPMemwWr IPMemWr
Bank 7
Project : File Designer Rev | Date Page
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170 Control

(Depends on Addr[0] = Addr[8], etc. for 170. IPAAdr[0] = 1 for /0 addresses.)

(Bank 2a)
Qo' 15 SelAltoPPl’ Qo’ 7 SelControlStore’
4414 SelFloppyDC’ 1§ Bank2b
1PAddr.11 $sa OATA3 SelPrintor IPAddr.09 Lo g;% SelRegBIk’
IPAddr.12 2 o Q3 'If12 SelTimer a3’ 4 SelDmaTest’ )Bank3
Q4’
IPAddr.13 1 o540 151 RO’ fo (Bank 0a)
S1 qe (4 addresses each) IPAddr. 10 3 R1' WY (Bank 0b)
Q7’ [BAddr. 11 T332 Rl Bank i) g
E'EE | LS138 111 81 gryf 2
IPAddr.09 Slb 4 ZEQV:ER LS155 atl (Bank 1b)
IPAddr.00 170 Davice selector 170 Device selector
IPAddr.10 (Bank 0 - (Bank 1b)
addresses 80H - 09FH) IPAddr.00 (Bank 2 and Bank 3)
(16 registers each)
Note: Bank 3B is temporatily used by SelDmaTest’
Qo’ 15 ReadFloppyStatus’ Qo' 15 WriteFloppyState’
. 14 ReadlntReq’ J14 WriteClocks 1’
1PAddr.13 3154 g;, 13 ReadKBDatd IPAddr.13 3laa g; 13 Cirtoblntr’
412 ReadCPrin’ ] 12 writeCProut’
IPAddr.14 21ao 82, 11 RoadGPStANg’ [PAddr.14 L P gf’l, 71 WriteCPControl
410 ReadMouseX’ {10 ClrMouseXY’
1PAddr.15 1 S1 82, 9 ReadMouseY’ IPAddr.15 1 S1 gg, 9 ClrcPDmaComplete’
Q7 7 ReadMisc 1’ s 4 WriteControil’
Q7
E'EE’ L5138 b11 E’'E E’ LS138 c11
5|64 5[6 4
SelRegBlk (Write)
IPAddr.12
IPIORd’ IPIOWP’
(Read) Single Pegister Block
(Bank 3a, registers 8-15, addresses OE8H - OEFH)
Memory Control
Qo* 15 SelPROMBankO’ 15 SelRAMBankO’
114 SelPROMBank 1’ 14 SelRAMBank1’
GND 3154 8;, 13 ScIPROMBank2’ IPAddr.03 13 SelRAMBank?’
w12 SelPROMBank3’ 12 SelRAMBank3’
IPAddr.03 2 $2 82’ 1 IPAddr.04 11 ScIRAMBankA’
430 10 SelRAMBank5’
IPAddr.04 1 31 gg’ IPAddr.05 3 SelRAMBank6’
ar 7 SelRAMBank?7’
E’EE’| LS138 hi1 LS138 d11
PAddr.01 5|6 4 IPAddr.01
PAddr.00’ 1IPAddr.02
PAddr.02 IPMemRdWr’
RAM Bank Selector
PROM Bank Selector
(Addresses Bank O: O - 7FFH, (Addresses 2000H - 3FFFH, 8K)
Bank 1: 800H - OFFFH,
Bank 2: 1000H ~ 17FFH,
Bank 3: 1800H - 1FFFH) aol1s SelRAMBank8’
114 SelRAMBank9’
IPAddr.03 3 sS4 g;, 13 SelRAMBank10’
112 SelRAMBank11’
1PAddr.04 2152 gi, 17 ScIRAMBank12’
L 10 SelRAMBank13’
ICAJdr.05. . Lsq 82, ) SelRAMBank 14’
Q7 7 SelRAMBank15’
E'EE JLS138 113
PAddr.02 5[6]4
;AAAC:):&%1W Py RAM Bank Selector
(Addresses 4000H - 5FFFH, 8K)
Project File Designer Rev } Date Page
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Bidirectional bus-driver

| LS245# 14 iPData,00
“=1A0 BO s 92
17 1PData.01
S A1 B1 G i"Data 0 192 1/0
Data. 02 <
A2 B',') Tr.--.—.-u,,.w.mw-—..—‘m.: mn i 03
5 IPData. 03 Data Bus
{A3 B3 p iPData 04 193
A4 BaP - Phata.04 94
CPUAD.O5 7] gsli3 iPhata 0y 54
CPUADO6_ B )¢ ohi2 IPData.06 55
CPUAD.O7 91, a7 IPData.07 —[7o5
T c¢s' | M ro1svA008
i1 19
iPDataQut EnablelPData’
Bidirectional bus-driver
cruap.0o 2| 15245 % 1g IPAData.0
CPUAD.O1 3 Al B1 17 IPAData. 1
CPUAD.02 4 hl  DBIAG PAData.? Alternate
CPUAD.D3 5175 ol IPAData.3 170
CPUAD.O4 6 | A4 B4 14 IPAData.4 o
CPUAD.05 7|72 D33 PAData 5 Data Bus
CPUAD.OG 8 | AG R6 12 IPADala.(S
CPUAD.OY7 9 A7 87 11 IPApata./
T _Cg b12 T=1=>AtoB
1 19['_
IPDataOut EnablelPAData’
IPIORd’ 4
8
e Msoo at2b
IPAddr.00 2 10
3 10Bank23’ 13 8 EnablelPData’
IPAddr.09 1 CPDmaAck’ 2 12 9
LS00 ail2a ; ~O)
DmaTestAck 1 0 LS10 c9a LS00 ai2c
2 13
3 10Bank01’ 5 11 EnablelPAData’
IPAddr.00 i LS32 cea  HloRRYDAALEX. 2 g 6 12 LS00 ai2d
e O) £S10 c9b
Note: Do not use DMA memory addresses in the 1/0 Address space.
Project : 1/0 Processor File Designer Rev § Date Page
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DMA controller

CpuHoldAck 7 10 DmaHoldReq
CpuClk 1 .2 i3 '&tg" HRQ
1504 b7a IPReset 134 R i7ore DmalORd. ) vidirectional
12
Seilbma’ 11 cs' N:é!\oll\r’?v’ 3 DinaMemBRd’
SKY7d 6 any MEMW 1 DmaMemw
From Floppy disk controller FloppyDataReq 19 N 25 FloppyRataAck’
From CP port CPDmaRes 18 DRQO DACKQ: 24 CPDmaAck’ ) Fully loaded
DRQ DACK 1
From Dma test register DmaTestReq 17 BRQ2 DAGK 2’ 14 DmaTestAck’
T%| pras  packa' W
8257 TC 36 DmaEndCount
2 =
MARKH
PAData.O 21 D7 A7 40 DmaAddr.00
PAData.1 22 D6 A6 39 DmaAddr.01
PAData.2 23 DS A5 38 DmaAddr.02
PAData.3 26 D4 A 37 DmaAddr.03
PAData.4 27 D3 A3 35 DmaAddr.04 Note:
PAData.5 28 34 DmaAddr.05
PAData.6 29 gf ﬁi" 33 DmaAddr.06 DmaAddr.04 - 07
IPAData.7 30 DO AO 32 DmaAddr.07 are bidirectional.
AEN 9 DmaAEN
m8a ADSTRB 8 DmaAddrStrobe
12
DmaAEN
13
=GND =VCC
20 31
GND VCC DmaCycle 3 4 DmaCycle’
Address Bus Hi b7h )
Disahbling (DmaCycle)
starts before
i ’
IPAData.0 3 05337300 2 IPAddr.00 enabiing (DmaCycle’)
IPADota. 1 4 D1 al 5 PAddr.01
IPAData.2 7 D2 Q2 5] PAddr.02
PAData.d 81pa a3l EAddr.0S DmaAddr.00 2|, LS245# g PAddr.08
PAData.4 13 12 PAddr.04 - AO BO v
D4 Q4 DmaAddr.01 3 17 PAddr.09
PAData.b5 14 15 PAddr.05 A1 B1 ~
—D5 Q5= DmaAddr.02 4 16 PAddr.10
PAData.6 17 16 PAddr.06 A2 B2
PAData.7 18 D6 Q6 1o PAddr 07 DmaAddr.03 5 A3 B3 15 PAddr.11
- D7 Q7 . DmaAddr.04 6 A4 B4 14 PAddr.12
d9 DmaAddr.05 7 13 PAddr.13
1E1N 1°C' DmoAddr.06 8 ﬁg gg 13 PAddr.14
DmaAddr.07 9 A7 B7 11 IPAddr.15
DmaAddrStrobe | T cs| 910
DmaCycle’ e
DmaCycle Address Bus Lo
GND (Use L8245 to provide 8237
- compatibility)
IPIORd! 17 [ 2__pmatore’
/d?e
1IPIOW 15| ~5__ Dmalowr
a7t
a7 LS241
EN
19
DmaCycle’
Dma l/ORd’, Wr’
in slave mode
XEROX Project 170 Processor File .Designer Rev | Date Page
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LS245 #

- IPAData O
Floppy Controller BAbaa T 5 A0 S(')
B2t
Note: 1791 has inverted data bus B3
B4
“DCData,00 14 B5
:Dcnatfn'm {5{PALT RCLK|26 FDGRCIK 136
hal g s N At 6 ’ 7
CDCData. 09 12 32:2 RREI\D’iZ) FDCRdDatasyne B7
H atso - S A ey
ED¢Data.03 LR LYNPE RGITY FOCWrData ARl
‘DCData.04 10 AL WDAT] e T i} 19
EDCDala.05 g |PALS w2l LRCW1Gate .
= e DAL2Y 29 FDCTGA3 IPDhataOut 1 FloppyDCCS?
DCDhata.06 8 y TGA3 5% iy ks N
FDCData.07 7 PALY eS8 EDCWProl
. DALOY WF’ 33 FCVEQen’ VFOE on 1793, 1797
YN =1 ’
(To DMA) FDCDataReq 38 | ora i (22 'r[;(clr"r‘(’)%"
(To IntReq register) FloppyintReqy 39 RQ TROO’ :;2 Fl)(ﬁiﬂ’ead FloppyDataReq
READY[S Fhces Yy FloppyintReq ) are pulled up
IPIORA’ a4l ., STERS 152 FDCVFOen’
3 RE ~ 16 FDCDircin
TPTOWT 2 \wer DIRClTS R
FloppyDCAO 51ao EARLYH% r-fbcfatg 4
FloppyDGAT S 1an LATHSS EDGDbIDGn’ ! ﬁe FDCHdLd
FloppyDCCS’ 3 cs’ DDEN’ 58 i 5 h6b -
(From Floppy State Reg) DisableFDC 19 MR’ p8a f:lI_L[_)r23 FOCHdrdbons LS08 (buffered)
Floppy2MHz 24 |« TEST |22 SKYLD
Wi791 (use 1797 Iater) FDCVEOen’ 11 ' : 10 FDCVEQen
VDD 40 - 755 LS04 h5e
vee 2107y ——
GND 5o |7 VeC  pép .l
1= GND 10
SKY/b 12 D SlG 9 FloppyDataReq
(Cpu) SelFloppynC’ 13
11 FloppyDCCS’ 4 P h7b
(Dma) FloppyDataAck’ 12 ) - EDCDataReg 11 C Q’-g
LS08 héd R
13
I2Addr.14 2‘\3 Fi DCA1 ClearFDChDataReq’ Note: This FF can be
Flo DataAck 1—] oBRY removed when the
PRy L/ 1832 Iea 8237 DMA is used
(Dma selects data reg.) .
5 DmaEndCount 13
11
i \6 FloppyDCAQ . h9d
IPAddr.15 4[—/ 16b FloppyDataAck 12 LS00
4
GND 2 S
FloppyDataAck’ 13 12 FloppyDataAck —1p ” |5 FloppyEndCount
hit ReadFloppyStatus’ 3 b LS74
c Q,_ﬁ
FloppyDataAck’ 10 R’
8 ClearFDCDataReq’ 1
IPReset’ 9
O LS08 h6e IPReset’
Floppy State Register Floppy Status
LS273 s
FDainl0 3ipo o2 DisableWalt', FloppyDiskChange _ 2 | 18 IPData.00
ata.01 a4 D1 ai 5 DisableWDComp
PData.02 7100 26 SelFDSide0’ L9 ara
PData.03 8 D3 Qé 9 SelTroyMode
PData.04 13 D4 Q4 12 SelDoubleDen
PData.05 14 D5 Qs 15 DisabhleFDC’ FloppyEndCount 4 \16 IPData.O1
PData.06 17 16 DmaTestReq
PData.07 18 g? 8‘75 19 SelfloppyDrive " A(dTb
ck_c| 98 FloppyTwoSided 6] 14 IPData.02
1] 1 ** temp, later d7¢
WriteFloppyState' SelFloppyDrive2
FDCId’ 8 '\12 1IPData.03
IPReset’ da7d
Note: SelFDSide0’ will come from WD 1797 d7i LS241
VFOE will come from 1793 WF’ output Note:
EN’

State reglister format:

This status register has
only 4 bits available

Bit0O - Enable Cpu Waits Bit4 - Select Double Density currently
Bit1 - Enable Write PreComp Bit5 -~ Enable Floppy Controller ReadFloppyStatus’ :
Bit2 - SelectSide 1 Bit6 - Dma Test Request **
Bit3 - Select Troy mode Bit 7 - Enable Floppy Drive
| Project 1/0 Processor File Designer Rev } Date Page
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(pullup) 4l

10 Synchronizer stage 1

SKY/a 2] s |x -
p°qglE..wDL 12 b S ole wDs
EDCWrData 3] 574 eda Phase Jitter = 62.5 ns (+ /- 31.25 ns)
I 3 wDB 3 574  edb _ .
2 hGa C Q“ﬁ 11 c g Precompensation = 187.5 ns + /- jitter
] 1508 R’ R,Q' WriteData Pulse width = 187.5 ns
1
Clearwbl’ 13r (See DandIOP39.silx for timing)
DisahleWDComp’ |_Floppy16MHz
4]
FDCEarly 2 g2 ) WDNorm 6
D q 5 EarlyHold " WDLate 5 §(1) , woe
omp
LS74 {4 WDEarly 4 X2 OX
3 a WDAR 3
C off X3 e3b
R’ (pullup)
1 [ SKY/a
EarlyHold 2 52
10] LateHold 14 51 LS253
FDCLate 1215 ¥ olo__Latetiold EX’_EY’] ead
T i} 1 15
11 LS74 {4b GND
C o
R’
13
Synchronizer stage 2
a b c d e f g h
wDS 3 3b 2 4 f3¢ 5 7 13d 6 8 36 9 13 13t 12 14 139 1517 3h 16 18 f2i _1.9
WDEarly
WDNorm WDLate
CK OC'| 5374 13]
11 1
Floppy16MHz GND WDLCIr
Note: e4 (574), f3 (S374), g5 (802)
must be Schottky.
EDCWiGate 1 {>&2 2
1 ClearwDL’
WDLCIr LS04 h5a 3 50p 1oa
XEROX Project 1/0 Processor File Designer Rev } Date Page
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co W
. S0 Holk ,
Floppy Disk Controller Clock generator (5‘. 81 b1 :; Floppy2MHz =~ (WD1791)
3: gg :2"14 Floppy8MHz (Data separator)
SKY/b 7
2 10 |5P
ET 5163
cL’ckLp| 14
172]9
5
REout 8 o 4 Floppy16Mtiz (Write PreComp.)
15 K1114A 802 13b
Motorola Clock 16.000 MHz
Head Load Delay L HdLdR
HdLdC
15] 14
R C -
Q 13 T =z 40 ms
FDCHdLd 2 N123
GND 1 g, ott FDCHdLdDone
cL e2a
3
DisableFDC’
Pullups, 150, .25W
EDIndex’ 1| FPLAT fop VCC
FDReady’ 31P1  P20fg
EDTIKOO’ 37| P2 519 18
FDWProt’ ajps 7 ? 7
EDTwoSided’ 5 | P4 1788 f2
FDRdData’ 6|Ps  Piéfy
FDDiskChange’ 7]P6  PI15[g
51P7 P14f73
Head Load | 9 'r;g mg 12 HdLdC
discretes 19 P10 P11 1 HdLIR
Miscellaneous Floppy Controller discrete components
(20 pin platform)
(Note: Still need to have FDId’ pulled up)
Project File Designer Rev | Date
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FD Pull-ups = 1

50 Ohms, 1/4 Watt

Note 2 Note 2
a3 FDindex’ 2 »i8 3¢ 4_FDGIndex’ FDCHdLd 2 18 FDHdLoad’ 773
W25/ b AL
ola " 1504 sk | "f1a
J1[20/19] FD-J1[18/17]
@ FFDReady’ 4. 16 FDCReady ~~~MWG-5;2L>
elb
J1[22/721] @__
(58 FDTrk0Q’ 6 ™~ 14__ 5, 6 EDCTI00’ FDGStep 4 16 FiiStep’ 7
-~ elc LS04 hS5c f1b
J1[42/741] @__ » J1[36/35]
Ty FDWrProt’ 8 129 8 __FDCWrProt’ 158
\CEDY A
eld LS04 h5d
Ji1[44/43] 166
G50 FDTwoSided’” 17 3 FloppyTwoSided FDCDirein .6 y14__FDDirectlonln, NG
I/ f1c
ele Note 1 J1[34/33]
J1[10/9]
, . . -———(5
(o FDRdData 15 }:5 FDRawRdData
1f
J1[46/45]
FDCWrGate _Sj\ 12 FDWrGate’ 1779
B> EDDiskChange’ 13 }c? FloppyDiskChange | t1d
JI[12/11] elg J1[40/39]
GND 11 9 SKY/a
~~ cable GND . eth
feld  pp_g1[Ney
WDComp FDWrData’
Unused signal grounds el el] 5240 D" (79
1E N 1§ N’ Note: Schottky J1[38/37]
GND
d5)-
(158 )
SelFloppyDrive FDSelDrive1l 174
t1f
(5D J1[26/25]
5 EDCId’
To pullup for ID
SelFDSide0’ 3 7 FDSelSIde0 7D
f1g
J1[14/13]
FDCTG43 {}\r EDWrCurreift’ =5
Note 1: Active high if two sided diskette is installed on SA 850 f1h s112/1]
Note 2: 37 pin female connector (D-series), bottom conection. :
For correct placement, add 150 to pin number.
Note 3: For cable documentation see SA 850 OEM manual i i S240
EN’ EN’ Note: Schottky
SelTroyMode ! 19 GND
Project File Desii ner Rev | Date Page
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Raw Read Data synchronizer and pulse shaper

4 10
SKY/a 2[ s g 12 -
D Q ey S alg FDCRdDataSync
FDRawRdData 3 LS74 " LS74 Pulse width = 125 ns
C ot g3a c s_ FDCRdDataSync’
R’ Q
R’ g3b
3 1 13
Floppy8hHz Inputs toWD1791:
FDRdDataSync’ - Data
DisableFDC’ FDCRCIk - Data Window
-
Double density selection
SelDoulbzleDen
SelFDSide’ 3 __FDCDblIDen’
EDCTr00’ LS00 hoa
DDen = SelDoubleDen . (SelSide0.Track00)’
FDCRdDataSync 15 A9
FDCDbIDen’ 16 A8 1
(VFOE input from WD1793 or 1796) FDCVFQOen 17 A7 Q3 L
L1se 12 SepState.0
2 A5 QL
S i 13 SepState.1
f; A3 Q1
R A2 14 SepState.2
Separator State Machine a1 o £
A0 F93453 h4
CS' Ccg’
10] 8 .
GND
18440
3 L5273 17 A8 a3 11 SepState.3
SepState.0 oo a0 Lo ne 1177
> D1 Qi AG 12 SepState.4
SepState. 1 71, 6 2 Q2
Sepstate.2 8 3(23 8(23 ] 3 22 13 SepState.5
SepState.3 i3 12 4 a1 P :
SepState.4 14 D4 Qar 5 7 A3 .
SepState 5 17 gg gg 16 5 2? Qo 14 SepState.6
SepState.6 81n7 a7He : 510 (50)
(105.1) CK CL’ g4 (33.1) cs’ ¢S’ F93453 h3
11 1 10] 8
Note: Data Window is always GND
Floppy8MHz high order state bit.
DisableFDC! 1K x 8 Prom state machine
Project . File Designer Rev § Date Page
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DMA Test Register

Can

For testing idma controiler independently of Floppy disk.

be remaoved later.

IPData.00 31po 7 qol2 IPData.00
IPData.01 41nq a1l IPData.01
IPDat 7102 az
IEDat -8n3  a3f
iPData.04 13l0n Qb2
IPData.05 141, as
IPData.06 17158 Qe 1PData.06
Phata.07 18lp7 Q7P ..IPD
CK _ocC’
11 1
DmaTestWi’ DmaTestRd’
(Dma select) DmaTestAck’ 10 & DmaTestiid’
10cpE1-2 a10b
(Cpu select) SelDmaTest’ 9.6 9 1508 DmaTestWr’
—2 Ls32
IPIQWr’ 1IPIORd’
XEROX Project 1/0 Processor File Rev | Date !
SDD Dandelion DMA Tes DandiOP13.sil E |10/24/79




Interrupt Request Register

FloppyintReq 2 18 IPData.0Q TODIntr 17 3 IPData.04
c12a (FloppylintReq’) cl12e (TODInterrupt)
KBintr’ 4 16 IPData.o0d 151
c12b (Keyboard Request) cl2f
PrinterTxRdy 6 14 IPData.02 134
c12c (Printer transmitter Request’) cl2g
Printe rRxRdy 8 12 IPData.03 11_
ctad (Printer Recelver Request’) c12h
c12i ci12)
EN’ L8240 EN?
1 19
ReadIntReq’
This register contains the Interrupt requests of
varlous devices.
XEROX Project ) 1/0 Processor File Designer Rev } Date Page
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Data:

Bit O - Enable CP (remove Wait)
Central processor control
. Bit 1 - Switch TPC address from NIAX
CP port control
Bit2 - Set CP Attention
Bit 3 - Set Dma Mode for CP port
1PData.00 4 Do QO § {85%2:: Bit4 - Set Dma Mode for CPport as input/output’
- Qo’ £ 189
ol I
{PData.01 2ID1 Q1 (75 g:‘g:gg:, 1 96 Normal state of register is 1000 x xxx
IPData.02 1200, O 10 I0PAttn 198
111 IOPAttn’ 1PData.04 A 2 CPDmaln
Q2 no Qo
iPData.03 13403 Q1 lb0 : Qo
Qa3 14 CPDmaMode IPData.05 5 b1 a1
CKCL} LS175 g19 Q’
5 7 IPData.06 12 D2 Q2 (1)
Q2
WriteCPControl’ IPReset’ [PData.07 13 D3 Q3 i
Q3
(IOPWait should be true after booting) CKCL L5175 g18
al 1
WriteCPControl’ IPReset’
Control Stere handling
15 WriteTPCHigh’
Qo* e 91
114 WriteTPCLow’
IPAddr.13 3 s4 g; 13 CSWE D 1;:;)11
112 CSWLE, b’ -
IPAddr.14 2 Q3 13 CoWE o 181
$2 qa o égwé.d’ 82 SelControlStore’ 2
IPAddr.15 1 Q5> W':. 7 182 3 ReadCSEN’ i
$1 o ggwé? 83 IIORd’ 1 £$32 higa Le8
Q7’ s 183 e
E'EE’ | LS138 19
SelControlStore’ 51614
IPAddr.12 Write Enable pulses (Read)
1PIowr’
Note: All 16 addresses will respond,
(Write) use 8-15.
{Bank 2a, registers 8-15, addresses OC8 - OCFH)
Central Processor registers
I0P Status
I0P Control
LS32 h19b SKY/¢c X.8
00 = Disabled
o] L8273
a8 3bo  aofh X.9
145 X.1O =1D1 Q1
e S 3 A | EmuWake X.10
X.12 13 2 EmuWake
47 = 7104 Q4p7E A
147 X.13 1_ D5 Qs 5 CPAttn
A8 X.14 ] D6 Q6 16 WakeMode.0 ‘ CPAttn X.11
138 X.15 8 D7 a7 19 WakeMode.1
1(.;.( :JL‘ cl9 All zero disables port WakeMode.0 X.12
IOPCH« 10 s
] 8 | _IPReset WakeMode: WakeMode. 1 X.13
Clk 2 S00 a19c 00 = Disabled
01 = Input Mode I0PAttnSync X.14
10 = Output Mode
10PReq’ X.15
’ 11 = Always Wake up
- I0PCtl« 17 3 I0PCtl«
b19e
5240
b19j
EN’ LS240
19 «|OPStatus’
GND 134
Project File Designer Rev § Date Page
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CPln

X.8 3 0'633740(, 2 IPData.00
X.9 4101 011 5 IPData.01
X.10 71he  qof8 iPData.02
X.11 8 D(; 03‘ 9 1PData.03
X.12 EE RO IPData.0d
X.13 14ip5 ash2 IPData.05
X.14 17108 ~lie 1PData.06. .
X. 15 18 D7 Ql.; 19 IPData.07
ck_oc |91
11 1
[:*271 10P0ODatae’ 15 5 13
St |:5240 biof 11 CPInWr’ CPInRd’
12 500 a19d
pCIK’ | SKY/¢ CPInWY'
4 10P Interrupt IOP microcode Request
: 4
CPInEnabled 2 s’ n
D 7 ql8 CPInintReq GND 2 ] D S alg CPInWakeReq'
ci8al LS74
CPInWy’ 3 y y d18a| LS74
C a 6 CPInintReq CPInRd 3 c 6 CPinWakeRegq
R’ »
7 Inactive after Reset R
1 Active after Reset
CPInResetRd’ I
IPReset’
CPDmaAck’ 10
8
IPIORd’
2
3 CPInRd’ 10
ReadCPln 1 o LS08 d17a IPReset’ o 8 CPInResetRd
~O) LS08 di7¢
CPOut
IPData.00 3| 3374 o2 X.8
PData.01 [4) D1 a1 5 X.9
PData.02 7 D2 Q2 6 X.10
Phata.03 8 D3 Qs 9 X.11
IPbata.04 13 D4 04‘2 X.12
IPData.08 14 D5 as 15 X.13
IPData.06 17 D6 Q6 16 X.14
IPData.07 18 D7 Q7 19 X.15
ck_ocr| ©1°
11 1
CPOutwr’ <lOPIData’ {E
CPOutResetRd’
1OP interrupt ] 10P microcode Request
10 10
GND _ 12| D S,Q 9 CPOutintReq’ GND 12 | D S'Q_Q CPOutWakeReq'
, c18b] LS74 s d18b]| LS74
£10PIData 1l ol2 CPOutintReq CPOUtWry 1 o8 CPOutWakeReq
1 3R 1 3R Inactive after Reset
\PReset’ I Active after Reset SKY/c I
CPDmaAck’ 13 «<|OPIData’ 13
11 11 CPOutResetRd’
IPIOWTr IPReset 12 ) LS08 d17d
6 CPOutwy’
i b}
WriteCPOut LS08 d17b
XEPOX Project 1/0 Processor File Designer Rev | Date
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ICPReqg

GND 15| Fo3427 |
EmuWake =2 A7 asl® pIOPReq” 7] o 1an 118 IQPReq’ 54
OPAUNSYAS 5 ﬁg 10
——  CIOPReq 3 Q2}
V82 5 WakeRensyng a ﬁg ’ CPClk
CPOutWakeRegSyne 7 A2 (,nrll
WakeMode.1 LS N P
WakoMode.0 5. ﬁ(') aopl? 8l et W
cs’ cs| eV
a3
GND
CP port Dma Request
Synchronizers CPOullntReq 2l ola CPDmaReq
CPInintReq 3 B
CPInWakeReq 3 1on 1224 o180 |5 CPInWakeReqSyne L _c17b |
CPDmaln 1 SR
CPbmaMode 15 P LS157
c17¢
CPOutWakelReq 7 e18d 6 8 e18e 9 CPOutWakeReqSync
Note: First set up CPDmaln, then CPDmaMode
1OPAttn’ 13 1214 15 __IOPAtnSyne’ s
e18t els 139
9 L139] CP Clock
10DispB.3
. PRCIk
e18l | Lsara [os]
CK OC 6 CPCIk
m a19b
CPCIk GND
CP port Dma Complete CP port status
GND 13 7 SKY/¢
DmaEndCount 2 s b19g
CPDmaAck 1972
af Also to i8085 RST 5
GND 21,9 l5 CPAttn 2 18 IPData.04
g49a h19a
ClrCPDmaGomplete 3fe ole CPDmaComplete’ CPInintReq’ 4 16 IPData.05
R | LS74 b19b
1 CPOutIntReq’ 6 14 IPData.06
IPReset’ b19¢c
CPDmaComplete’ 8 12 IPData.07
b19d
CPDmaAck’ 5
6 CPDmaAck b19i
g7b L5240
SKY/d 4 LS00 : EN'
1
ReadCPStatus’
1/0 Processor File Designer Rev | Date Page
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Keyboard Data

FPLAT 20 v
Yol p- P20 [ €L
KBData.7’ 3 05537400 2 IPData.00 P19y
KBDaln.6 4101 ailp I Data. 01 P18z
KiiDala.5' 7100 Qol€ iPData.02 P17 s
KBDala, 4 8lps  qal@ [PData.03 ' P16 15
KB3Data.3’ 1315 Qa2 1P Data.04 Kihata.a’_7 |PO P15,
KBDalg.2’ 14]ps gsls IPData.05_ KBData,5’ 8 |P7  Plafsy
KBDala.1’ 7lpe  aolle iBData, 06" ﬁapjta.ﬁ’ﬁmgg S}g 2
7 3 - g [# Ak P y
KBData,0 18n; 718 PData.07 GND 0]P9  p13H__KBhata.7:
From KB connector CK oc¢ b6 b2
ET ] ,
ReadKB’ latches data from KB Pullup/pulldown resistors
, .
Read KB’ ReadKBData’ reads it into CPU
ReadKBData’
- e
/ N265 a2a To KB Connector
. 13 KBDiag’
DiagKB 15 \0314 KBDiagRat
L~
N265 a2d To KB Connector
6| N75115
?
KBReq’ I 5 ++Term ot KBIntr
KBReqet I 7] Ret  pul2 |
SKV/a 3 E Respi a3a
From KB connector
Keyboard cable connector
(2 16-pin DIP connectors)
(23 signals, + 5V, GND)
16-pin Plat # 1 FPLAT [bgvee 16-pin Plat # 1 FPLAT !20 VCG 16-pin Plat #
2: P1 P20[7§ *1P1 P20119
; Mousexp’ 3|P2 919% MouseXA' 16 - 1 KBSel 37|P2 P19_1+8 16
2 alps P1shy GND_ 15 2 KBDjag alPs P12[17" KBSelRet _ 15
5 16 _KBTone’ _ 14 3 KBData.0’ 5 16__KBDiagRet . 14
3 KBTone’(conn) gp5  P16[7g 13 4 KBReqRet 6|P5  P16hg 5 13
: |P6  P1SHR, 12 5 KBData.7’ 7|P6  P15H4 KBReq’ 12
> Mouseyp’ glP7 PGS  MouseYA’ 11 6 KBbata.n 81P7 P14R3X®Datae’ _ 11
© MouseSw?' _91P8  PI1315™ " MouseSwT’ 10 7 KBbata.3’ 91P8  PI3H5(Ehata.4’ . 10
GND T0]P9 P12 HouseSw3d’ 9 8 KBDaia.1’___0|P9 P12H9 W pBpata s’ _ 9
8 P10 P11 P10 P11
al b1
XEPOX Project 1/0 Processor File Designer Rev j Date Page
Dandeliolnl KeYboard Interface - DandiOP18.sil OgUS E y10/24/79) 18
o - A TR Ry




X-coordinale

MouseXA LUD’ RCO 19 MouanA 1 UD’ RCO ¥
G 13 IPData.04 13____IPData.00
3‘fg o [PData.05 o Yol IPbata .01
% c VeEB T TiPbata;06- 15 oI5 T iPhata.02
s - )
. valie iPDala.07 Tln Vo6 T IPbata.03
anp [—is{EP  ceok® GNB.Llep ceof¥®
- ~={ET ET’
ClrMouseXY 8 ACL’ 25152569 CliMouseXY 8 ACL’ 25L52569
SK¥/7c 91sd0 SKX/e 91
ckLprop| 29 CKLD’ OF’ b10
2[1i[T7 2[11]77
MouseXB
ReadMouseX’

Y-coordinate

MouseYA 1 UD' RCO 19 MouseYA 1 UD’ RCO _]'9
413 IPData.04 C 13 IPData.00

q’? ¥g14 Phata.05 9’3 zgm Phata.0

1g vEHS PData.06 % B ypHE 1IPData.02

S‘A YA 16 PData.07 A YA 6 IPData.03

710 18 GND rd . 18

anp_ [z 2] lé?l CCY = E:_)’ CCO
ClrMouseXY’ 8 ACL’ 25152569 CirMouseXY’ 8 ACL’ 25152569
SKY/c 9 f SKY/¢ 9 y
SCL b9 SCL c10
CKLD'CE? CKLD’OQE’
2 ’I1l17 211117
MouseYDB
ReadMouseY’
Miscellaneous Input 1
From MP connector
AltBoot’ 2| 7pl8 IPData.00 From KB connector
Mouse XA’ 2 b3a ~18 MouseXA
TimeData’ 4 16 IPData.01
a7b )
MouseXB’ 4 :3\1) 16 MouseXB

I-;rom KB connector
MouseSw1’ 6 %}14 IPData.05 Mouse VA 8 1pacoold MouseYA
MouseSw2’ 8‘3/7%((012 IPData.06 MouseY B’ 8 o 12 MouseY B

1 EN’

MouseSw3’ 11 9 IPData.07

a7l b3i
L5240 LS240
ReadMisc1’ 19 EN’ EN’
GND
1 D 1 - ) 1 U
O O )

XEPOX Project 170 Processor File Designer Rev } Date Page
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Cable connection to Maintenance nanel

DipCahle
(To MP) IncMIManel’ 1 P1{ pie L8 VGG (To MP - Dandelion +5V)
(To MP) CirMPanel’ 21lpa  pi5iB iHzintr?  (From MP)
(To MP) SetTime’ 3lha pyaiid BootReset’ / :
(To MP) SoiCikA A gi ﬁ:g 13 AltBoot } {From Boot switches to iOP)
(To MP) ClearTime’ 51ps P'l‘2 12 BlankMPanel (To MP)
(To MP) SetClik3’ 6 P6 P11 (To MP)
(To MP) ReadTime’ o7 pyolld (From MP)
(To MP) GND 8 9 {To MP)
P8 P9
(Dandelion signal ground) c2
i 17 3 KBTone’ ™
Miscellaneous control 1 bie
To Keyboard
DiagKB Intertace
L5174
PD:ata.Oz 31po @of2 BlankMPans| To Maintenance Panel
PData.03 4 5
D1 Qt
PData.N4 6 D2 Q2 7
PData.05 11 D3 Q3 10 15 n3f ~5 ReadTime’
2Data.06 13 2
= D4 Q4
PData.07 14 D5 Q5 15 |
ck cul a6 13 b3g 7 ClearTime To Time-of-Day
9 il Clock
11 b3n 9 SetTime’
WriteControlt’ IPReset’
Note: The TOD control must be inactive at Boot.
B3I | Ls240
EN’ Note: We can’t drive TOD inputs with
19 L8174 0rLS175 due to outputs
GND being clamped to ground on power down.
Miscellaneous Clocks 1
IPData.00 3 03537(’60—5
IPData.O1 4 D1 a1 ReadKB’ (Latches KB data)
1PData. 02 7 6 CirMPanel’
IPData.03 8 3§ gg 9 IncMPanel’ > (to Maintenance Panel)
IPData.04 13 D4 Q4 12 ReadClk’
IPData.05 14 5 SetCIkA’
[PData.06 17 e gg 6 SetGIkB’ To Time-of-Day
IPData.07 18 D7 a7 19 SetClkC Clock
ck_oc'|P®
11 1
WriteClocks 1’ GND
Time-of-Day 1 second interrupt
Procedure to read time;
- Wait for TODIntr to be set
9y
1Hzinty - When set, clear and wait for it to be set again
a ~ read time
GND 21 s (maximum delay = 2 seconds)
D> qd
CIrTODIntr s ada LS74 Alternative:
[ a (5] TODIntr’ - clear TODIntr (if being set will not be cleared)
R’ ) ~ wait until set
1
| SKY/a - read time
: (maximum delay = 1 second)
XEPOX Project 170 Processor File Designer Rev } Date Page
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IOP CPU Clock generator

: LS04 ,
RFout L2 IP6MCIK__ 3 {>:4 IPClock X1
i10 K1114A h10b
5 <6 IPClockX2
Motorola Clock 6.00 MMz h10c

(5.88 MHz temp.) . Note: pulled up
BootReset’
l__ RootReset’ 4 L508
6 CpuResetin’
BooT AltolPReset’ 56
g10b
From MP connector [ i)
BootReset’ 1| FPLAT 120 vVCC
Z|P1 P20y GND
P2 P19[78
IPClockX 1 3 p3 51347 VCC
IPClockX2 51P% b6 - Dip Cable to Alto-10P interface
P& P15 4 (18 pin platform or DIP connector)
P7 P1494
P8 P13,
1 [F;?O Eﬁ 1 1| FPLAT 1o
19 IPIORd’ 2 g; E’g“gJ VCC
P ! <Al
Miscellaneous discrete components !E;S\Y\{;PPI’ 2 P3 p1{; 1? :Eﬁg;:;?
(16 pin platform) PAddr.15 5[P4 Pi7TRHE PADota.2
PAddr.14 g[Ps  Pliépg PAData.3
PResct 7 1P6 P‘i 14 PAData.4
Toi8085RST6  AltoPPIintA gP7  Plifyy PAData.5
AltolPReset’ g[P8  P13f5 PAData.6
GND 10 | P9 P12 PAData.7
CpuRD’ 1] FPLAT ap vee P10 P11
; P1 P20} d2
CpuWR 2 _49
CpulO/M’ 3|P2  P1904g
DmaMcmRd’ 4|P3  P18137
DmaMemWr’ 5| P4 P17_‘6
DmalORd” 6|P5  P16[%5
DmalOW 7| P6 P}i 4 FDCVFOen’
FDCDataReq g|P7  Pl4pqg FloppylntReg
P8 P13 2
1% P9 P12+ 1
P10 P11¥
e10
10K pull-up resistors
(16 pin package)
SelFloppyDC’ 10
8 CpuWaltReq
SelDma’ 9 o
: h9c
Pullups
SKY/b a[ ™16 skvsq
4| 10 CpuWaitReg 5 /?’cﬁma
2[ s
P = p %'l 2 GND 2 18 SKY/b
f10a | LS74 f10b
IPALE e g 11 4a
w c o8
R7
1 CPU Read
CpuClk 13 y a4l 15240
EN’
1
GND
DisableWait’
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Printer UART

IPReset 29 1825 1A 8 IPAData.0 75188 Voltage Hookup
R D7} s
Do £ FADaaZ
CpuClk 201, 16 ata, -
[PAddr 15 12 g‘/g, 32 g IPAData.3 Yo 14} 44, [LVEE.
IPIOR’ 13 RD’ N3 2 (+12V) (-5V now)
IPIOW 1 10 , o d i P (-12V later)
™ bs PE PAData.6 75188 Ground hook-u
r~ SelPrinter’ 11 o 27 IPAData.7 P
30p)— L 1x0ata 1 ;\1:))3 Txo P ' GND_7 -
X% : - Lol LL
/T N75189 2518XC’  RXRDY ;{f‘ PrinterRxRdy [_1an
2 RG_ . r SYNDE¥#D .
B PrinterClk 9 @O TXRDY +L; PrinterTxRdy
TXMTY
G309—FIRTR 4 6 ﬁ DSR’ XD "?‘f" 2 3 PTRxData (353
N75189 cTS’ pTRofEY N75188 dia
.’LRC i9a RTS’
L...Sz_
6 PTCTS
~ __PTRTS 10 8 19p SKY/a a4 |41P (805
204 clc =GND =VCC N75188
N75189 2R
4 26
GND e 10
dic 8 PTDSR /5036
(spare) N75188
(ON when power Is on)
Note: Connectorlabels correspond to 13 )
the Printer signals. 11 PTCD
GND 12 did 308
GND__(Frame qround) 57
(Fromey (30D
GND ___(Signal ground) ’-3'637
Note: Due to a design shortcoming 120562 :z ‘;Zr:e:‘l)e)io(z:;egftor
the RD’ and WR’ lines of the §253-6 Baud-rate generator b ot 00 “J)p-,."
must be externally qualified. number for proper
placement.
1 PAData.0
IPAddr.14 20 A188 gé 2 PAData.
IPAddr. 15 19 AO D5 3 PAData.?2
D4 4 PAData.3
SelTimer’ 21 cs’ D3 5 IPAData.4
22 RD’ D2 6 IPAData.5
23 WR’ D1 7 IPAData.6
DO 8 IPAData.7
’
IPIORd’ | sv7e—i SKO ouTofte PrinterClk
228 —~1Go
1
18] CKT oyl
1 G1
CK2 17
1 a2 ouT2]
18253
RFout 8 BRCIk
K1114A] 2°
Baud-rate oscillator (1.8432 MHz)
Project File Desi nér Rev | Date
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RAM - Banks 8 « 11

IPAddr.06_15 2114 15 2114 IPAddr.06 15 12114
A8 b1 11__CPUAD.QO 1608 15 11_CPuADoo LEAGIrO7T6INS 11__CPUAD.QO
104 LLEUARQ0  {5aqarogTi7| A% 1% 10afllCRUARLO  {pRgaring 17| A8 1041 —CPUAD.Q
PAddr.00 i PAdAr.G9 1 .
IPAddr. o 20 103 2 CPUAROT  j5pGqr 6~ | A% e T VT TATN Y A 10af-2LLUADO1
BAddr 11 3] . PAdAr.i1 3 . PAddr11 3 )
H’Addr12 A 10218 CPUAD.O2 iR A4 1021 2. CRUADO2 - a5 a4 j02{!3CPUAD.Q2
EAl 14 cpuapos IPAAITIs 7|0 14__CPUAD.03 \BAddr13 7| 22 14__CPUAD.03
(3 101 0% ipAddr,14 6| A% 10 1#14-.CPUAD.Q ; 1014 CPUAD.Of
I 1B
PAddr15 5] 5] Ao IFAdde 1550 PAddr. 15 5
cs’ WE’ cs’ we? cs’ WE’
8 0 B % 8 70
SelRAMBanks’ SeliAMBankg’ SeIRAMBank10’
IPMemWr’ IPMemW1r’ IPMemW r’
PAddr.06 15] 0 12114 PAdAr.06 15|, 12114 PAddr.06 15|, . 12114
PAddr.07 16 PAddr 07 16 PAddr 07 16 .
PAddr.Of 17 2‘73 a16 o1t _CPRUAD.O4 7568 17 ﬁ? D16 joq|lL CPUAD.O  {5rigy08 17 ﬁ? 616 o4t CPUAD.O4
PAddr.09 1 < N . PAddr.09 1 . . PAddr.09 1
PAddr.10 2| "8 10312 LRUADQS {5 55 AS toafl2 LPUAD.OS  5ra 557 A% 103fl2 GEUAD.OS
A5 : AS5 A5
CAgdr 11 3 fa4 13 __CPUAD,06 iBAddril 81,, 13 CPUAD.06 ‘EAdr11l 31,0 13 _CPUAD.06
PAddr 12 4 102413 CPUAD.OG  {5R 52 102112 CPUAD.Q6 T4 jo2t3CPUAD.C
BAddr. 13 7 ﬁg 14 _CcpPuap.oy ILAddri3 7 23 14__CPUAD.07 IBAddr.13 7 ﬁg 14 _CPUAD.O7
PAQdr 146 | pa 10114 CEUARO7  {5agqr 146 | A2 10114 -CRUARLT  {pAGar.1a 6| A3 10 LA CEUADC
9 £
FAddT.15 5| Ao PAddr.i5_ 5 ps FAddr15 51 h0
cs’ WE’ cs’ WE’ cs’ WE’
8 10 B 0 8 )
SelRAMBank8’ SaelRAMBank9’ SelRAMBank10’
IPMemWr’ IPMemWr’ IPMemWr’
Bank 8 Bank 9 Bank 10
IPAddr.06 15|, i2114 EACALOL, 2 ag 2114
IPAAdr.O7 16145 416 11__CPUAD.00 PAddr.08 17|18 15  jo,[11 CPUAD.O4
IPAdr.08 171 n5 104411 CPUAD.Q LAGdL08 1Az
IEADdr.09 114g 12 CPUAD.Q1 PAddr.i0 2 |"6 10312 CPUAD.05
PAAdr.10 2 po j0ajl2CPUAD.C PAAA10 2145
PAddr 113 1a4 13 _CPUAD.02 PAddr.12 4”4 10213 CPUAD.06
PAJIT 12 4] s 102413 GPUAD.Q R ana L
IPAddrA3 71,5 14__CPUAD.03 PAddr.i4 672 10 114-CPUAD.O7
IPAddr 14643 jo 1414 CPUAD.Q a1 S A
IPAJAr15 5] o 213 AD
cs’ WE’ . D
BI 10 SelRAMBank11’ l
SelRAMBank11’ =eirAMBan
IPMeraWr’ IPMemWr
Bank 11
Project File Designer Rev | Date Page
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RAM - Banks 12 - 15

IPAdAr.06 15 2114 IPAddr.06 15 2114 2114
FACOZTIGI S g 11_cruap.go IBAGILOTTIEINE oo ) CPUAD.00 36103 nis 11 cruao.oo
PAddr.08 17 104/LL_CPUAD.QO  f5aaaiioa7 A8 9198 o4t t-CRUAD.OC 10ap LS 0¢
PAddr09 " 1| 3 12_cpuApot LBAIAROSTING NN Y 12 CPUAD.O1
PAddr 10 2|28 10gf12CPURROT  {Fadarig TaT| 48 10312 GRL iPAddr 102 e To% LE3 D.01
PAddr 1t 34 , 1PAddr. 11 3 ) PAddr 113
Phddr 1z 4 ]h4 1028 CRUAD.02  {wia =g A4 102 8. CEUAD.02 R, | At j02f13 CPUAD .02
[T A 14_CPUADQ3 IDAALT3TIAS 14 cPuAp.os  DAGILTITZNS 14_CPUAD.03
PAddr1a 6| b3 1011 4-CEUADOS ipnadrTa T8 A7 101fL4 CRUAROS  {Frgdr1a & A3 jo 1 CPUAD.O;
1PADdr 155 na IFAdAr15 5 Ao PAddr.15 5|70
cs’ wE! cs' WE cs’ WE'
B 0 0 _ 8 70
SeiRAMBank12’ SelRAMBg -nk13 SelRAMBank 14’
IPMemWYr’ IPMemWr’ IPMemWr’
IPAdAr06 15,0 12114 PAdAr.06 15012114 PAdr.06 15|, 12114
IPAddr.07 16 . BAddr.07 16 , PAdAr.07 16 o
PAJdr.08 17 ﬁ? 016 |oq[ L CRUAD.O%  {5Ruar 68 17 23 16 o411 CRUAD.O4  {53qdros 17 ’;? 916 (ot CPUAD.O4
PAddr09 1 ) SAddr.og 1127 i) IFAddr.0o 1147 o e
PAddr. 10 2178 1031 2—CPUAD.OS  TREy o5 AS 1032 CRUAD.OS 1R ye 5| A8 1oafle— GEUAD.O5
PAdrT1 3|00 13 _CPUAD.p6 1bAddril 3 ﬁﬁ 13 CPUAD.06 ibAddr.1l 3 ﬁi 13 _CPUAD.06
PAddr. 12 4 102 : PAddr. 12 4 1028 CPUAD.OS  {5R5a7 72 4 102P13- GPUAD.C
CAddr13 ¢ ﬁg 14__CPUAD.o7 1LAddr13 7 ’23 14 CPUAD.07 1PAddri3 7 ﬁg 14__CPUAD.Q7
IBAddr 14 6| h" 101 : PAdAr. 14 6| A g 101 CPUAROY ISAddr 14 6| 35 o LPUAD.C
IPAddr.15 5 AO PAddr.15 5 AO IPAddr.15 5 A0
cs’ WE’ cs’ WE’ | cs WE!
8 10 8 70 B 70
SelRAMBank12’ SelRAMBank 13’ SelRAMBank 14’
IPMemWt’ IPMemWr’ IPMemWr’
Bank 12 Bank 13 Bank 14
PAddr.06 15,0 12114 zf\gﬁ:'gg 12 Ag 12114
BADdr.07 16175 116 11__CPUAD.00 PAddro8 17]A8 h16 oufi1 GPUAD.O4
PAGdr.08 17] 75 jo4fl 1 CPUAD.Q hagergs 1 a7
PAddr.09 11,g 12__CPUAD.O1 PAddr.10 2| "6 j0al2CPUAD.O5
1PAddr.10 2 | A5 103 PAddAr.11_ 3 A5
PAddr.31 3 1., 13__CPUAD.02 PAddr 124 ]~ 4 102413 GPUAD.O6
PAdAr.12_4| s 10213 CPUAD.Q : e a L
PAddr.13 71,5 - 14__CPUAD.03 SAddr. 14 62 10114 CPUAD.O7
PAddr.14 6 p5 101114 CPUAD.C R Tw s Py
IPAddr.15 & : A0
A0
i i
cs’ WE’ cs e
‘ 8 10 SelRAMB k1"’8l °
SeIRAMBank 15’ ‘ =e anels
:
IPMemWr’ Ladelih s
Bank 15
Project File
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CPU - Memory Timing

ALE l‘”“’“””’“}
Read IPAddr Memory data
on CpuAD
33.1 450
Address | s373 l tACC I
0 /};1 91.9 EA\
1
' 4831 | IPMemRd’ New
’ 1 ’ I H
CpuRd IPMemRd 2114 CS CpuRd’inv. inv. CpuAD
270 \1/20.6 2548\1/ 25.8 47.6 J/ \1/20.6 31 \l/
Data 8085 tAC (min) I LSO4| L3353| LS008 I 1.5138 l LS04 | LS353
) T OO 1 \
1
. 1
316.4 389.8 i 670 721.6 790
I
8085 tAD J
1
575
Write
IPAddr CPU data
33.1 40 200
Address L5373 ' BtOV?gL 2114tDW
0 /[\ /[\ Ay 211,6
I 1
270 310 510 Cpuwr’ IPMemWr’
Cpuwr’ IPMemWr’ 2114 C8S’ Inv. Inv.
270 \1/20.6 25.8\l/ ?5.8 i 47.6 \l/ \1/20.6 31 \l/
Data 8085 {AC (min) I L804| LS353| LS08 l L5138 l LS04 | LS3563
316.4 389.8 670 721.6
L8373 Mem
CpuAD IPAddr A CpuAD
Data
CS wer  oF
LS138
(i2114) (i2716)
CpuRd’ LS04
IPMemRd’
L5353 : LS50
Cpuwr’ IPMemWr’
XEROX Project 1/0 Processor File Designer Rev } Date Page
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CPU - 170 Timing: Floppy Disk Controller (1 wait state)

ALE |’“‘”‘“"]
Read IPAddr FDCS’
33.1 Y 476 2587 100 !
109.9
Address || sa7s |L8138I LSOBI tSET - ->!
T
0 1791 / |
1
106.5 = 206.9 i IPIORd’ CpuAD New
1 1 -y L i
CpuRd IPIORd CpuAD data CpuRd’inv. inv. dis. CpuAD
! " Voo ba )
270 206 25.8 350 23.7  23.7 206 31 Y206
Data 8085 tAC (min) ILSO/}ILSSSSI tACC  (1791) ILS245‘ LS245| [LSO4 IL8853 tgggb]
t vl o
316.4 713.8 1990 1041.6 1093.2 1110
]
8085 tAD (1 wait) -
1
895
:tSET(1791) :
L_100 100.9
Write ' 1 (209.9)
IPAddr ' CPUdata  FDC data CpuAD
\l/ \I/FDCS dis.
331 Y 47.6 258 20 Y37 237 250
Address L5373]Ls138|1_308| Bf’vegLILsmlesusl tDS (1791) |
° 0 P 1 t
1
106.5 310 357.4 607.4 Cpuwr PIOWr 1093.2
CpuWr’ IPIOWT' inv. inv.
270 \1/20.6 25.al’ ‘ \1/20.6 31‘1’
8085 tAC (min) ILSO4IL835SI 1504 | Lsa53
316.4 990 1041.6
CpuAD 18373 | oasar  lisiss . WD 1791 L5245 LS245 CpuAD
L] cs DAL’
Ls08
XEROX | Profeet 170 Processor File Designer Rev { Date Page
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2114-30or 1793 OK

| St | Dma - FDC Timing
_ s 590 ~>| IPIOMemWr
Dmawr’ = 2tCYC-50 DmaMemwWr’ Inv
- DmaAddr : inv’ 1161.6
IPAddr  DmaMemWr IPIOMemWr’ 2114C8’
FDC-Mem
e \v4 ** Problem of WET setup
Dma . < time :
300 231 520 25.8 47,0 200 2114/1791/8237 not OK
Address | (rapB |[Ls373 I Lsos |1.5138 ‘?114 | 2114/1791/8257 just OK
: 2114/1793/8237 1 Wait?
0 , 2114-3/1791/8237 OK?
DAC"\[/ \LFDCS 1\ 566.4 1\639.8
250 + 160 25.8 30.6.! 963.8  1163.8
FDC CS’ 7 ] S
8257 tAK + .5tCYC | LSO8] tSET \
1\1791 1\
410 435.8 535.8 DmalORd" IPIORd’ CpuAD
y k] )
DmalORd IPIORd CpuAD data Inv. inv. dis.
! y A =
520 206 258 350 23.7  23.7 20631 Y20.6
) LLso8
Data 8257 tCYC + tDCLmax ILSO4| LS353| tACC  (1781) |L8245| L5245| |L304 |LS35JI (8245
1 i 1 {
520 566.4 916.4 963.8 1270 1321.6 1374.2
| P |
I DmalORd’ = 2tCYC « Tphi-50 = 750 A
Mem-FDC
DmaAddr pagdr CpuAD data FDC data
Dma tFADB \l/ J/ \l/
& 300~ _33.1 450 23.7  23.7
Address LS373 | tacc 2114 |LS245| L3245| tDS l
/I\ 1\ 1\ 1791 /I\
333.1 783.1 830.5 1080.5
DmaMemRd’  IPMemRd’ Dmalowr’ IPIOW ¢’
Dmalowr  IPIOWr Z:LMCS 1\1v. \L’“"
520 \l'zo.e 25.8\1/ 258 476 20.6 31
8257 tCYC +tDCLmax |L304-| L8353| LS08 |LS138 | |LSO4 |L3353|
520 566.4 639.8 1110 1161.6
[<€ DmaWr’ = 2tCYC-50 = 590 ————9'
LS373 , WD 1791 L5245 LS245
DmaAddr FDDataAck r——-l cs CpuAD
L] DAL’
LS08
DmaMemRd’ | LS04 Addr
LS138
DmaMemW /¢’ LS353 Mem
Lsos cs
XEROX Project 1/0 Processor File Designer Rev § Date Page
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1OP - CP communicaiion - Port timing

Timing Diagrams (not to scale)

929-% 400, 590 nsec . I‘ 137
| <&
CPOutwe’ e CPOutRd’
(1owr’) ] ’ («10POData’) ] I
/[\ 1\ Dala read by CP
Data written I"""'"
CPOutintReq by 10P -—f
(Also Dma Request)
L 1
CPOutWakeReq i -1
I0PReq (CPCIk sync) S >
137
CPin 400, 750 nsec

(I0PIData«’) i (1I0Rd?)

/I\ Data written
hy CP

|
|
CPInWYr’ i CPInRd’ l._.
—]

CPInintReq -%|

)

Data read by IOP

(Also Dma Request)

‘CPInWakeReq "/Jl

I0OPReq (CPClk sync)
XEROX Project 1/0 Processor File Designer Rev ) Date Page
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ALTO-DANDEILION Communication via Umbilical
Alto Operations
A 4
Qutput:

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
vmour L1 L L T L L T L L [ [ [}
(177016B) [P | Data |

used for
logic analyzer
interface
Select Input Nibble
= 0 : High nibble
= 1:Low nibble
Miscellaneous control (TBD)
Reset IOP (boot)
Alto ACK

Alto REQ

Sequence of Qutput operation:

- Output data to UTILOUT

- Alto Request (Set AltoREQ = 1) (UTILOUT[O])

- Read Dandelion ACK

DandelionACK = 1 means data recelved.
- Remove Alto Request (Set AltoREQ = 0)
- Read Dandelion ACK
DandelionACK = 0 means data accepted.
input:

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
veov [T [ 0 T 0 [ [ L L[ F [}
(177030B) le Data | l< Unused 5|

Dandelion ACK
= 1: Data received in Dandelion buffer
= 0: Data removed from Dandelion buffer
Dandelion REQ’
= 1:No data available
= 0: Data available
Sequence of Input Operation:
- Poll Dandelion REQ (UTILIN[4])
DandelionREQ’ = 0 means data is available.

- Set SelectinputNibble = 0 (UTILOUT[7])

- Read high data nibble (UTILIN[0:3])

- Set SelectinputNibble = 1 (UTILOUT[7])

- Read low data nibble (UTILIN[0:3])

- Alto Acknowledge (Set AltoACK = 1)

- - Poll Dandelion REQ’
Dandelion REQ’ = 1 means ACK has been received.

- Remove Alto Acknowledge (Set Alto ACK = 0)

XEROX Prb]ect ‘ ) . File Designer Rev I Date Page 7
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Alto to Dandelion:

ALTO-DANDELION Communication via Umbilical

Aito Output Data

AltoREQ

DandelionACK

80885 Internal Signals:

8085Read’

8085Interrupt

Timing Diagrams (ot to scale)

Data can be changed here

Dandelion to Alto:

DandelionREQ’

AltoACK

Alto Input Data

80885 Internal Signals:

8085Write’

8085Interrupt

Project

XEROX

File

SDD Dand/IOP} Alto-IOP Communication - 2 DandlOP36.silx

Designer

Ogus

Rev

Date
4/10/79

Page
36




FDCWrData l___._

wDL

L.ateHold
EarlyHold

wWDS

lWDEarIyi

Dandelion I/0 Processor Floppy Disk Controller

WritePre-compensation Timing Circuit
(See Dand1OPOY.sil for clreuit)

Synchronizer delay (jitter) : + /- 31.2% ns

41.3

kY

Pl

lWDEa rly relea

sed

20

b l
WDLCIF (c) |
SwfearWpL’ i I
WDNorm l
e |
f | |

IWDLate

Floppy16MHz L L L Ly L
62.5ns
Phase Jitter = +/-31.25ns
Precompensation = 187.5 ns + /- Jitter
WriteData Pulse width = 187.5 ns
XEROX Project 1/0 Processor Timing File Designer Rev | Date Page
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IPData lL.oads (* = smallest margin driver)

‘age Chip Position High (uA) Low (uA) (in, tri)
6 1.5245 (bi) gt 20 200, 20 river 15000 24000
8 L5273 (in) d6 20 400
15241 (out) d7 20 0, 20 (tri) Drive: 15000 24000
14 1.5374 (In) c9 20 400
1.5374 (out) c9 20 0, 20 {tri) Drive: 2600 24000
L5240 (out) ci2 20 0,20 (trl) Drive: 15000 24000
15 LS175 (in) g19 20 400
16 1.5374 (out) d19 20 0, 20 (trh) Drive: 2600 24000
5374 (in) e19 50 250
1
18 L5374 (out) d19 20 0, 20 (tri) Drive: 2600 24000
19 1.52569 (out) a/b,9/10 20 0, 20 (tri) Drive: 2600 8000 *
L5240 (out) a7 20 0, 20 (tri) Drive: 15000 24000
20 LS174 (in) ab 20 400
LS374 (in) b5 20 400
Backplane L5241 (in) 20 200
LS241 (in) 20 200
LS374 (in) 20 400
L5251 (out) 20 0, 20 {tri) Drive: 2600 8000
2650 Fixed input loads
340 2810 LS245 drive, all other bi or out are tristate
3010 LS245 input
IPAData Loads
Page Chip Position  High (uA)  Low (uA) (in, tri)
6 L5245 (bi) c7 20 200, 20 Drive: 15000 24000
7 18257 (bi) m38 10 10 Drive: 150 1600
7 LS373 (in) d9 20 400
8 L5245 (bi) 17 20 200, 20 Drive: 15000 24000
21 18255 (bi) d2 10 10 Drive: 400 2500
22 i8251A (bi) 9 10 10 Drive: 400 2200
22 i8253-5 (bi) a8 10 10 Drive: 400 2200
100 460 LS245 drive, other L5245 tristate
100 640 1.$245 drive, other LS245 input
100 660 Mos drive, one L5245 input, 1 L5245 tristate
Project File Designer Rev § Date Page
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-wrage Chip Position High (uA) Low (uA) (in, tri)
1 L5373 (out) f11,e11 20 0, 20 (tri) IPAddr.00-15 Drive: 2600 24000
LS04 (in) h10 20 400 IPAddr.00 only
18353 (in) e9 20 400 IPAddr.00 only
L5353 (in) f9 20 400 IPAdY.00 only
2 i2716 (in) e,f,q,h12 40 40 {PAddr.05-15 only
3,4 12114 (in) a,b,c,d,e,f,g13,14 160 160 IPAddr.06-15 only (16 chips)
23,24 2114 (in) a,b,c,d,e,f,g15,16 160 160 IPAddr.06-15 only (16 chips)
5 1.5138 (In) h11 20 400 IPAddr.01-04 only
LS138 (In) d11 20 400 IPAddr.01-05 only
L5138 (In) i13 20 400 IPAddr.01-05 only
1.5138 (in) i1 20 400 IPAddr.00,09-13 only
15138 {In) b11 20 400 IPAddr.12-15 only
L5138 (in) cit 20 400 IPAddr.12-15 only
LS 155 (in) a1l 20 400 IPAddr.09-11 only
6 LS00 (in) al2 20 400 IPAddr.00,01 only
LS32 (in) c6 20 400 IPAddr.01 only
7 L5373 (out) d9 20 0, 20 {tri) IPAddr.00-07 oniy Drive: 2600 24000
L5245 (bi) d10 20 200 IPAddr.08-15 only Drive: 15000 24000
8 1532 (in) i6 20 400 IPAddr.14,15 only
15 15138 (in) i19 20 400 IPAddr.12-15 only
21 i8255 (in) d2 10 10 IPAddr.14,15 only
22 18251A (in) i) 10 10 IPAAAr. 15 only
i8253-5 (in) a8 10 10 IPAddr.14,15 only
“awikplane
L5241 (in) 20 200 IPAddr.13-15 only
120 2020 IPAddr.00
120 2020 iPAddr.01
440 1760 IPAddr.13
490 2190 IPAddr.15
CpuAD bus loading
Page Chip Posltion High (uA) Low (uA) (in, tr)
1 i8085 n8 10 10 Drive: 400 2000
1.5373 (in) ell 20 400
2 i2716 (out) e,f,g,h12 40 40 Drive: 400 2100
3,4 12114 (bi) a,b,¢,d,0,f,913,14 80 80 (8 chips) Drive: 1000 2100
23,24 i2114 (bi) a,b,c,d,s,f,g15,16 80 80 (8 chips) Drive: 1000 2100
8 L5245 (in) gl1 20 200
LS245 (in) c7 20 200
260 1000 8085, 2114, 0r 2716 drive
XEROX Project 1/0 Processor File . ) Designier Rev { Date Page
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IPMemRd’, iIPMemW ', IPIORJ", IPIOW ¢’ loads

Page Chip Position High (uA) Low (uA) (in,tri)'
7 1 L8353 (out) 09 -- - MemRd, MemWr Drive: 2600 8000
LS353 {out) 9 -- - IORd, 1OWr Drive: 2600 8000
LS08 (in) g10 20 400 MemRd, MemWr
LS74 (in) (37,R") g9 40 800 I0Rd, IOWTr
2 i2716 (in) e,f,g,h12 40 40 MemRd
3.4 i2114 (in) a-h,13,14 160 160 MemWr (16 chips)
23,24 i2114 (in) a-h,15,16 180 160 MemWr (16 chips)
5 1.5138 (in) b11,c11 20 400 IORd, IOWr
6 L.508 (in) al2 20 400 I0Rd, IOWr
7 L5241 (in) d7 20 200 IORd, 1O0Wr
8 wWD1791 (in) pa 10 10 IORd, IOWr
14 LS832 (in) al0 20 400 IORd, IOWr
15 LS138 (in) i19 20 400 IOWr
LS832 (in) h19 20 400 IORd
16 1532 (in) al0 20 400 I0Rd, IOWr
21 18255 (in) d2 10 10 IORd, IOWr
22 i8251A (in) 19 10 10 IORd, IOWr
18253-5 (in) as 10 10 101d, 1IOWr
60 440 |IPMemRd’
340 720 IPMemWYr’
200 3040 IPIORd’
200 3040 IPIOWY
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Dandelion I/0 Processor Address Space

Normal memory address space

23 4 5 6 7 8 9 10 11 12 13 14 15

T TT T TT I T L[]

| o 0o | Bank | PROM =—mrmmme——3]  PROM
| 0 1 |~ Bank~—>} RAM 3| RAM (1st 8K block)
| 1 0 & Bank-->} RAM >|  RAM (2nd 8K block)
Bank Type Address Range (Hex) Addr[1:2]
0 PROM o - 7FF (2K) 0
1 PROM 800 - OFFF (2K) 0
2 PROM 1000 -  17FF (2K) 0
3 PROM 1800 -  1FFF (2K) 0
0 RAM 2000 - = 23FF (1K) 1
1 RAM 2400 - 27FF (1K) 1
2 RAM 2800 - 2BFF (1K) 1
3 RAM 2000 -  2FFF (1K) 1
4 RAM 3000 - 33FF (1K) 1
5 RAM 3400 - 37FF (1K) 1
6 RAM 3800 - 3BFF (1K) 1
7 RAM 3C00 -  3FFF (1K) 1
o RAM 4000 -  A3FF (1K) 2
1 RAM 4400 - ATFF (1K) 2
2 RAM 4800 - A4BFF (1K) 2
3 RAM 4C00 -  4FFF (1K) 2
4 RAM 5000 - 53FF (1K) 2
5 RAM 5400 - S57FF (1K) 2
6 RAM 5800 - - B5BFF (1K) 2
7 RAM 5C00 - 5FFF (1K) 2

Project File Designer Rev | Date Page
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Dandelion 1/0 Processor Address Space

1/0 Address Space

0 1 23 4 5 7 8 9 10 11 12 13 14 15
HENEEERNIEEEEEEN
e 5]
8 9 10 11 12 13 14 15 /0 Port address
|1 | l l | I l I I I/0 Port address
!\ ~t >l

L

Device register select

Notes:

1. 1/0 Ports can be reached using:

a) IN or OUT instructions using port address:

P = 80H + p, whera 0<= p<{= 7FH (128)

b) Memory reference instructions using address:

A = 8000H + P, where Pis given above.

Note that bit 8 being 1 Is not required by the

hardware.

2. Addresses {hex)k

—  Device select Bank O 80 - 9F
Bank Oa 80 - 8F
1/0 Bank select Bank 0Ob 90 - 9F
Bank 1 AQ - BF
Bank 1a AO - AF
Bank 1b BO - BF
Bank 2 CO - DF
Bank 1a CO-CF
Bank 1b 2O -DF
Address (Hex) Bank Bank 3 EO - FF
Bank 3a EO-EF
80 0a Alto PPI-A Bank 3b Fo-FF
81 0a Alto PPI-B .
82 Oa Alto PPI-C
83 Oa Alto PPI-Control
Address (Hex) Bank
g: g: E:gggz gt)antuﬁzﬂ(r:?wrlte) 0C0-0C7 2a {(Unavailable for Read)
85 Oa Floppy Track (R, W) ocs 2a TPC High (Addr, High 5 bits data’) (W)
86 Oa Floppy Sector (R, W) 0ocs 2a TC [0:3],,TPC[0:3]’ (Read)
87 0a Floppy Data (R, W) 0co 2a TPC Low (Low 7 bits data’) (Write)
OE8 3a Floppy Control reg. (Write) oC9o 2a TPC{4:11])’ (Read)
OES 3a Floppy Status (ext.) (Read) OCA 2a Control Store Byte 0 (R, W)
R ocs 2a Controi Store Byte 1 (R, W)
gg gg E::::g: gatr?tigl’ (‘<VN)rite) 0oCcC 2a Control Store Byte 2 (R, W)
89 0Oa Printer Status (Read) oCcD 2a Control Store Byte 3 (R, W)
SA. 8B 0a (Same as 88, 89) OCE 2a Control Store Byte 4 (R, W)
! ’ OCF 2a Control Store Byte 5 (R, W)
8C Oa Timer Counter 0 (R,W) )
8D Oa Timer Counter 1 (R,W) 0EQ 3a Interrupt Request register (read)
8E Oa Timer Counter 2 (R,W) OEA 3a Keyboard data (read)
8F Oa Timer Mode (Write) OEB 3a CPIn (read)
—_— OEC 3a CPStatus (read)
Dma 8257 OED 3a Mouse X (read)
OEE 3a Mouse Y (read)
83? :g gm: gng égg;t:ss OEF 3a Misc Inputs 1 (read)
op2 ® DA Gh-1 Qddress OE9 3a Clocks 1 (write)
0B4 1b DMA Ch-2 Address OEA 3a TOD interrupt (clear)
0B5 1b DMA Gh-2 Count OEB 3a CPOut (write)
0B6 1b DMA Gh-3 Address QOEC 3a Central processor Control (write)
0B7 16 DMA Gh-3 Count OED 3a Mouse XY (clear)
0B8 1b DMA Mode Set (Write) OEE 3a CP Dma Complete (clear)
0B8 1b DMA Status (Read) OEF 3a Control 1 (write)
0B9 - OBF 1b Invalid
OF0 3b Dma Test register (R, W)
OF1 - OFF 3b Invalid (DmaTest)
Project . File Designer Rev ] Date Page
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) 1 20
Clock i10
Crystal Clock in 14 pin 2 19
package right-aligned as shown. 3 18
4 | NC +5 volts 17
Motorola K1114A clockor equiv. g 16
5.88 MHz (temp)
6 15
7 14
8 13
9 _ 12
10| GND Output 11
L
— . 1 ~ NN~ 50K 20 Boot switch
FPLAT i9 + 1= Time constant 50 ms
Miscellaneous components 2 - 1o 19
16 pin platform 3 18
Left aligned as shown. a4 AN~ 470 17 8085A Clock input
1
Resistors 1/4 watt, 5% 5 A= 470 |16 putipe
6 15
7 14
8 13
9 12
10 11
R | S
FPLAT e10 Y~ 20
10K pullup resistors 2| A~~~ 19
16 pin package left-aligned as 3 ./\/Pl,\,____/\;:,\,. 18
shown. 4 ./\/Fi/\,____/\/'?\/\,. 17
Allen-Bradley  316A103 5 R, R 1 1s
or equivalent R R
6 | A~~~ | 15
R R
7 | a~a——ann~| 14
R R
8 | ar~n—Ll—ann~| 13
9 12
10 11
R = 1.1Kohms
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| S |

FPLAT b2 L
Pullup/puildown resistors 2
16 pin package right aligned as 3
shown. 4
Allen-Bradley 316E131211 5
or equivalent 6
7

8

9
10

20
19
18
17
16
15
14
13
12
11

R1 = 130 ohins, R2 = 210 ohms

FPLAT f — -
2 1 AAA~ 150 20
Pullup resistors for 2 NN 150 19
Floppy drive signals, 3 AAA— 150 18
Head Load one-shot discretes -~ Drive signal pullups
a4 “NAN~ 150 17
20-pin platfrom
5 AN~ 150 16
Resistors 1/4 watt, 5% 6 AAA~ 150 15 _|
7 NN~ IK 14 :}-—— ID puliup
8 AN~ 16K 13 7|
9 *l" 10uF| 12 |— HoadLoadone shot
10 —P—1nara8| 11 _]
L.
Clocks i5, a5 1 20
Floppy Controller Clock 2 19
Baud Rate Generator Clock 3 18
Crystal Clock in 14 pin
4 [ NC +5volts 17
package right-aligned as shown. 5 16
Motorola K1114A 6 15
16 MHz, 1.8432 MHz
7 14
8 13
9 12
10| GND Output 11
FPLAT a1, b1 : Keyboard Cable
DipSocket ¢2: Maintenance Panel Cable
FPLAT d2: Alto Control Cable
XERQX ] Project 1/0 Processor File Designer Rev }Date Page
SDD Dandelion Platforms DandlOP54.silx | Ogus E {10/25/79 54




i/0 Processor [:I]

16-pin

platform b1

I 23 signals, + 5V, GNI),

/0 Processor

Keyboard Cable

Interim stitchweld board arrangement

female connectar

0-pin D-series

Keyboard

Cable

16-pin
platform ail

~ 12 ft.

Signal iOP Connector pin Keybogrd Connector pin
Platform a1t Platform b1 50-pin connector
KBData.0 — 3 39
KBData. 1 - 8 2
KBData.2 - 9 3
KBData.3 — 7 4
KBData.4 -— 10 5
KBData.5 — 6 6
KBData.6 — 11 7
KBData.7 — 5 8
KBSel — 1 11
KBSelRet — 15 28
KBDiag — ) 10
KBDiagRet - 14 27
KBReq - 12 9
KBReqgRet a— 4 26
Tone 3 — 46
ToneRet 15 — 45
MouseXA 16 — 48
MouseXB 1 — 50
MouseYA 11 — 16
MouseYB 6 — 15
MouseSW1 10 — 14
MouseSW2 7 — 13
MouseSW3 2] — 12
+5V - 16 41,42, 43
GND 8 - 19‘, 20,21,22,23,24,25,29,30,31,32,
33,34,40,47,49
No cable connection 2,4,5,12,13 13 1,17,18,35,36,37,38,44

Note: On Platform a1, connect a 390 ohm resistor between pin 3 and 14

XEROX
SpD
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o

COMPONENT SIDE VIEW

10P

FLOPPRY
CONTROLLER

BOTTOM 37 PIN

FEMALE CONNECTOR
- ID jumper
J1 P1 P1 J1
Y <g_§_.<;,\ &) Shield later ||

(@6} ReadData’ {76 @@@ 18

[z‘i:] W WriteProtect’ @ <r —g 162) 17 GND L'.’.?. l I 45 l

Ezzj [: Track0’ @ @( 1b§1> 16 > GND, {43 ||43 |

2z [22} Ready!, (33 C@C@ s> o [4a1]

[20] (20 pmmlndex’ G| (15218 | (2 RHD (2] (2]

DiskChange’ D | el (5] (5]
; 12 1) = GND
FLOPPY TwoSideed (8a| T Zil[ii] FLOPPY

o] o jw Gl Gso GND [

DRIVE 70 ) WriteGate’ @ @<161) <D - 09 DRIVE
[0 ] : ; . GND ° —

@] @3 WriteData {78 G:@C__j} < 10 ) 39 I 39_3
35 [-iﬁ—:r Step’ @ @( 1591 (9 > GIND, ! 37 | 37 I
53| [37 Jmmlizcction’ | GreED | G GND [35 ]
e I |?§3 SelDrive2’ Not Used /—25 @(7&)—'}) D) GND :33 H33 i

(26 }—sSelriver” | =0 Eo— -2

(7@ }—Headtood" G| G| G2 E

(75} Inlse’ Not Used 5= @ G GND [a7

. — =\ GND s
E’:] E SideSel0 @ @< 1593 ) - 15
21 [z WriteCurrentSwitch’ eI @@ <, GND EENMIEEN!
} GEp| > GND (1071
| able I 0P ” Cable | l

17 twisted pairs

1 jumper (2 pins)

Note: On Edge J1, even numbers are on component side of board, odd numbers on non-component side

10P to Alto control cable

IOP

Alto control

posltion

d2

18 wires

18-pin platform

18-pin platform

One-to-One connection between 2 18 pin platforms

10P

position

c2

10P-Maintenance Panel cable

Maintenance
Panel

16 wires

16-pin DIP connector

16-pin DIP connector

One-to-One connection between 2 16-pin DIP connectors
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1/0 Processor

Floppy Disk Cabling

I/0 Processor

Bottom
connector

16 twisted pairs, shield, jumper

P1

37 pin

female
D-series

37 pin
male D-series

-]

P4 Pins
1. 115V AC

2. Frame Ground

3. 115V Return

P5 Pins

-

+24VDC
+24 V Return
-12V Return

. =12V DC
+5VDC

o> w & » p®

+5V Return

PCB Edge conn.
(See pin description on page 26)

3 wires

P4

Note: See SA 850 OEM manual, pages 17, 18, 19, 20
for details of connectors.

3 twisted pairs

:I——- Note: conflgure for -7 to -16 V DC option

P5

J1

Floppy Dis

k Drive

Ja

J5

Signal lines

AC Power

DC Power

XEROX
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o
101

10

20

30

40

50

4
817

60

70

80

90

100

L.

110 150 el 151 200
Note: ® indicates where capacitors have to be removed and pin inserted.
Coordinate of pin 1 of large chins is indicated. )
: a b c d e [ q h 1.

19 S00 LS240 L5273 LS374 5374 $240 LS175 1.532 L5138 19

18 1.574 LS74 1.5374 LS175 18

17 LS157 1L.508 F93427 17

16| i2114 i2114 i2114 i2114 i2114 i2114 i2114 i2114 i2114 16

15 i2114 i2z114 i2114 i2114 i2114 i2114 i2114 15

14) i2114 i2114 i2114 i2114 i2114 i2114 i2114 i2114 L5240 14

13] 2114 i2114 i2z114 i2114 i2114 i2114 i2114 i2114 LS138 13

a h [ 2] t g h
LS00 L5245 L.S240
12 i2716 i2716 i2716 i2716 12
111 1s155 LS138 1.5138 L5138 1.8373 LS373 LS245 LS138 L5138 11
10K resist. clock

0] LS32 LS2569 - LS2569 LS245 Ji6 ] a8 LS74 LS08 LS04 & MHz 10

9 [LS2569 | 152569 | LS10 L5373 LS353 | LS353 | LS74 Lsoo | Tt | 9

a b | [ e l f q I h
7 1.S240 LS04 LS374 LS241 LS00 LS74 LS245 7
6 LS174 1LS374 LS32 LS273 LS08 LS532 6
clock clock
5 | 1.8432 LS374 LS04 5
MHz 16 MHz
4 LS74 ] ® S74 1S74 LS273 |[F93453 S$163 4
i8251A
c3.13_ ®
3 75115 LS240 LS253 S374 LS74 F93453 S02 3
FPLAT DipCable | FPLAT FPLAT

2| 74265 | g | matie) e N123 126 ] 2

1| FPLAT | FPLAT | 75189 | 75188 $240 | S240 1
- | BT 1| Hie]

a b c d e f g h i

Orient.

1 1/0 Connector (25 pin female) 1/0 Connector (37 pin female)
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! 1 10 20 30 40 50 l 517 60 70 80 90 100 l
s 101 110 120 130 140 150 bemxesend 151 160 170 180 190 200 oo
+12v and gnd gnd gnd + 5Y +5VY and gnd gnd gnd -5V
"VDD" HGNDII = v HVC(:‘" "VCC" "VE"EII
_ a b c d e f g h i
?9 $00 LS240 18273 @ LS374 5374 $240 LS175 1532 @ L5128
P2 O a?
CPCIk CPPortStat, | \npcontrol | CPIn CPOut |OP Status | CPGontrol-1 | ReadCStn’ | CSWE, WiTPCH 19
Misc ,SKY/c o
18 LS74 L574 L5374 L8175
CPInWakeReq| CPInIntReq 10PReqy., ) 18
CPQutWakeRed CPOutintReq CPRClk sync CPControl-2 .
LS157 @ L508 FQ3427
17 17
CPDmaReq I0PReq.
16 |RAM-B1 2114 12114 2114 RAM-B2 2114 2114 12114 2114
12114 2114 16
15 i2114 i2114 i2114 i2114 2114 12114 i2114 15
14
14 RAM-A1 , . RAM-A2 . L5240 @
2114 2114 i2114 12114 2114 12114 12114 i2114 SKY/b,/d |4
IPReset’
131 2114 2114 2114 12114 i2114 12114 2114 2114 L5138 )
RAM-BSel. | 13
a b ¢ PROM e t h
LS00 L5245 LS240 @ 12716 12716 2716 i2716
12 12
Enable Int Req Reg. PROM PROM PROM PROM
IPData, IPAData | 'FADatabus
Bank 3 Bank 2 Bank 1 Bank O
11 LS155 L5138 L5138 LS138 LS373 15373 L5245 15138 15138
1/0 Select 170 Select 170 Select } ; ) 170 Select 11
Bank 2, 3 Req. Read Regq. Write RAM-A Sel. Address Lo Address Hi IPData bus PROM Select Rank O
Ls32 @ LS2569 LS2569 LS245 FPLAT @ L574 LS08 LS04 @ | 1114a
D | CPIN,OUt DmaTest, IPAddr.00 Clock 10
- ’ ’ Pull~up Cpu Ready CpuResetin’ PClock,IPReset
DmaTest | MouseXHl MouseY Hi DMA Addr Lo IPIORGWr,Dma¢ CpuRd'/Wr' | (6 MHz2)
9 LS2569 LS2569 Ls10 @ LS373 LS353 LS353 LS74 LS00 FPLAT @
) Enable IPIORd’ IPMemRd’ IPDataOut . 9
MouseX Lo MouseY Lo PData, IPADat DMA Addr Hi IPIOW IPMemW ' CP Dma EndC Misc. comp.
a b [ e f <] [ h
i8253-5 \
8 Baud Rate 18257 18085A WD 1793 8
Generator m8 ng o8
DMA controljer CcCPU | Floppy Contfoller
7 LS240 @ LS04 LS374 LS241 @ r - - LS00 @ 1574 LS245
: FDC status ; FIDC DataReq ) 7
Misc Input 1 Dmainvert. Dma Test Dma I0Rd. 10Wr | CP DmaEndC EDG End Cnt FDC-IPAData
6| L5174 LS374 LS32 @ LS273 Lka _ L - — LS08 1832 @
. 8253 Rd,Wr, 6
Misc Control 1 KB data "EnlPAData FDC State
K1114A LS374 LS04 K1114A 5
5 | Clock
(1.8432 | Misc Clocks 1 Clock
MHz) (16 MHz)
4l L8714 @ Printer Control s74 LS74 LS273 F93453 5163 a
TOD Intr. i8251A Write Comp. Write Comp. | Data Sep. Data Sep. Clock Divider
3 | N75115 @ | Ls240 0 Printer UART L5253 @ s374 Ls74 F93453 so2 @ 3
Mouse X,Y rec. . .
KBReqg Revr Misc. Contr.1 Write Comp. Write Comp. Data Sep. Data Sep.
N265 @ FPLAT DipSocket FPLAT N123 @ FPLAT I
2 | kBSelDiag | KBdata MPanel | Alto Control Hoad Load | Pullups: r | 2
Driver Pullup/down Connector Connector p } }
FPLAT FPLAT N75189 N75188 S240 @ 5240 _ |
1 -‘Receivers Lka. — L — — - 1
KB Conn. 1 KB Conn. 2 ] PrinterRcvr Printer Dvr SKY/ Drivers 20
- .
S a b c d e f g h i
Cl):)ri"e,nl Chip positions used: 136
1 1/0 Connector (25 pin female) 170 Connector(37 pin female) || Chip positions left: 31
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