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ECLCycle3''7 5 MC103 MC176 MC176 ”
== #%d14a # %d15b #°%d15¢
Terminatars are shown on the clock page.
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This is a platform of discretes used to filter the video,
Hsync and VSync’ sighals

1N4148 GND 1 P1 P16 18 Video’!
1N4148 GND 2 15 Video!
P2 P15 2
wire Buf51MHz’ by i g}g’l'a Buf51MHz’
100 ohm y_C_g___S__PS P1213
3— P8 P11
8: P7 P10 -5
P8 oo PO pLATIE
220 ohm VEE 1 16 Videao'!
220 ohm VEE 2 ES R 7 Video! 52
5.6 uH BHoriz 3 P3 piald HSync ZEq
5.6 uH BVert’ 4 pa P13 13 vs8ync’ TEX
100 ohm FilHSync 5 P5 P12 12 HSync¢
0.01 uF GND 6 P& P11 11 FilHSync
100 ahm FilVvSync’ 7 p7 P10 10 VSync’
0.01 uF GND 8 P8 Pg FilVvSync’
110 PLAT16
VEE :
GND
———-—-—-—-—- HSync Return
——(765  Shield
———-—- VEE return |,
—-—- VSync Return
The connectoris a 15 pin Female
D connector located on the
bottom edge of the card. The
pin numbers shown are
the actual pin number + 750.
RDIV16
# %d19x A
=GND =VCC
8[ 16! These RDIV16's are being used as
ECL terminators, so their power connections
must change to reflect ECL conventions.
RDIV1E
# %d16x B
=GND = VCC
8[ 16]
RDIV16
# %c13x C
=GND =VCC
1
8 19
RDIV16
# %el14x D
=GND =VCC
8‘ 16[
RDIV16
# %g11x E
=GND =VCC
VEE 8] 19 GND
Project Dandelion Display Controller File Designer Rev | Date
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Buffer X bus to reduce loading.

E X.0 2 |\§%41 BufX.0 E X.8 2 \q%AT BufX.8
e16a e15a
X ARG BuiX.1 R 4 [Ng! BufX.9
e16b ei15b
X2 6 [ ~S3 BuiX.2 [aE2t10 6 [N53%? BuiX.10
‘/?/e16c /?/915c
ATl X.3 g [N§2! BuiX.3 e 8 [ N§2! BuiX.11
e16d e15d
X 17 [N Sp4! BuiX.4 X2 17 [Ngp41 BufX.12
/[/e1ee /]/e15e
T X5 15 [N §241 BuiX.5 X3 15[ N4 BuiX.13
A e 16t A e1st
X6 13 N8R4 BuiX.6 TELX.14 13N SR41 BufX.14
/1/e169 /I/e159
X7 11 [N BuiX.7 X156 11 N4 BuiX.15
L ei6h _Ae15n
5241 5541 S541 $241
e16i e16j e15i e15j
EN’ EN EN’ EN
7 ) 1 79
GND PullUp [ J‘-’ﬂ GND l PullUp ;
g
2
| ———o[\c x_§C125 TTLVideo
Video 3 / %g7a
Vbbg7 1 j This is used to test the video lines being sent to the monitor
Video’ [S)
cgc125 TTLVideo’
z #%g7b
#TP108 C#TP112
© tb @ tb
" #TPY00 !
0 tb
" s1Pi10 T#IP114
D tb @P tb
W aTP11 1
@ tb
1 ] RDIV16
RD1  =VvCC
g RD2 D14 13 Enb351MHz
S{RD3  RD13 -]‘-3 Testy”
T RD4  RD12 £s
>{RD5  RD11 M
S RDE  RD10 J'o
sl RD7  RD9 X
=GND RD8& ] Most other resistors used on HSIO62.sif
g8
TstDataBorder’ 1 S04 2 TstDataBorder
h8a
TStEndAddrHi® 3 | <S4 TStEndAddrHi
hab
S TstDispVrtPm’ 5 15008 TstDispVrtPm
h8¢c
TStEndCntPrm’ 9 504 8 TstEndCntPrm
had
11 504 10 Test1
h8e
Project File Designer Rev | Date
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A B

TA1!9! 1 o RPVIS | anD TB119! 1| o PIVIS o oD
preDisp/Proc.’!9! 2 RD2 F;DM 15 _ECLWPulse!g! PPLC!O! 2 RD2 F_<D14 15 Fulllg!
prelRAS!Q! 3! RD3 RD13 14 ECLCAS’!8! RCirPE'Q! 3 1 rpa RD13 14 Test2!9!
TA4'9! 4l RDa RD12 13 TAi3!8! preLCAS’19! 4 1 Rrpa RD12 13 51MHz 9!
TAS5!9! 5 RD5 RD11 12 preCAS’!9! 1858 5 RD5 RD11 12 TwoBit!9!
TAB!9! 8 11 _preRAS!9! TB6!9 6 11 TB11!9!
RD& RD10 ; RD6 RD10
51MHz!1! 7 10 _ECLppCIk’9! TB7!9 7 10 TB10!9!
RD7  RDS g k670l Rb7  RDS F=powe
VEE| =GND RD8 [t VEE| = GND RDS8 -
# %d19 # %d16
C D
TC112! 1 prPVIe o ano TD1!9! 1 ap i PVIS | oD
TC2!2! 2 RD2 R-D14 15  Tick56'19! TD2'9 2} rp2 §D14 15 SetUp!S!
TC3!9! 3l rp3 RD13 4 RCE’'9! TD3!9 3 RD3 RD13 L4 ECLCycle3’ta!
ECLRAS’!9! 4l rpa RD1o 3 Ct.0'9! TD4!g! 4l rba RD12 13 Tick?7’!9!
TC5!8 5 RDS RD11 12 Ct.1!9! CountReset’!9! 5 RD5 RD11 2 __Tbi2!9!
TC6!9 [ RD6 RD10 11 Ct.2'9! LastTick’!9! 6 RD6 RD10 4 TD11!8!
IC7!9 7 10 StartRead’!s! TD7!9! 7 10 ECL1N
R b hoe [E_Tcos: R b hog [@_DByteOBT_
VEE| = GND RD8 — VEE| =GND RDS8 2 Yoylew.o.
%c13 # %ela
E
LdSR’g! 1] np P10 ol GnD
TE2'9 2 RD2 F;D14 156 DByte.1!9
i
TE3'9 3 RD3 RD13 14 DByte.2!9
Blank’!9! 4 RD4 RD12 13 DByte. 3189
PVig!g!
id!g! 5 RD5 RDA 1 12 DByte.419
LdWrd’ 9! [S) RDE RD10 11 DByte.5!9
51MHz!32! 7 10 DByte 6!9
RD7 ~ RDS I3 DByte.719
VEE| = GND RDS8 - -
# %g11
‘ ;gg’ygfnf'roe';;fnc:ﬁggif_’zailc’ D, E above are Note: The prefix #% in front of chip position causes the chip to
Allen-Bradley patt no 316E161261 be wired upside down in socket. This prevents cutting of
: ground connections on stitchweld card.
Pin 16 on each termination package is connected The suffix! prevents Route from attempting automatic
to GND and Pin 8 to VEE (-5.2 V). This is done on terminator assignment since DO stitchweld card has none defined.
pWSDO09.sil and sWSDO09.sil where there is more room. Subnet wiring order for a net is done by appending to the net name
This connection make the termination compatible a ! followed by the wiring sequence number of the node in the net.
with normal ECL power rules. Automatic terminator assignment is inhibited by use of ! as the
last characterin the character string of the net. This must occur
after the subnet feature if it is also being used.
XERQX | Project File Designer Rev | Date Page
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Control Register

BufX.0 3 05327300 2 HeadSelect16
BufX.1 4 D1 Y 5 HeadSelect8
Bufx.2 7 D2 Q2 6 HeadSelect4
BufX.3 8 D3 Q3 9 HeadSelect2
BufX.4 13 D4 0412 HeadSelect1
BuiX.5 14 D5 Qs 15 DriveSelect
BuiX.6 17 D6 Q6 16 FauliClear
BufX.7 18 19 ReducelW
D7b1207
CK CL Drive
11—( 1 Control
KCtICIK
#TPO47
@ tb
1
BulX.8 3 05527300 2 Step
BufX.8 4 D1 Q1 5 Directionin —
BufX. 10 7 5] FirmwareEnable — w
8 D2 ng
BufX.12 15753 gi T2 WriteCRC
BufX.13 14 15 WakeupControl.0 .
Buix.14 T7l0e Sofie WakeupControl.1 |} OPeration
BufX.15 18 19 WriteEnablie
D7c.‘2 Q7 l ek
1$K $L‘ 13 N14 12 WriteEnable’ 11 S04 10 _BWriteEnable
c2f e2e 1é
SKY it
ol = #TPO49
Balfll 124, S 0le BTransferEnable
s S74 1
sl 11 soap2Ketle 2 aSb | BTransferEnable is clocked é
reWaitClk’ e10a 1 S00 3 11 C \§ separately to reduce prop. #TPOE‘:B
pre el11a R’ delay. If the LS273 were
T3 used, an additional driver
I0PReset’ ‘ would be needed and WordBoundry might not be
turned offin time at the end of a transfer.
L8273 LS273
SKY 4 | D o 5 STransferEnable 7 D o 6 DeiTransferenb
8¢ {8d
(5573 NRZClock
18j
CK CL’
NRZClock 1J !
BTransferEnable
WriteData Register
ButX.0 3,552 L2 WriteData.0
Butx.1 4 D1 Q1 5 : WriteData. 1
ButX.2 7 b2 Q2 6 WriteData.2
BufX.3 8 D3 Q3 2] WriteData.3
BufX.4 13 D4 Q4 12 WriteData.4
BuftXx.5 14 D5 a5 15 WriteData.5
BufX.& 17 06 a6 16 WriteData.6
BufX.7 18 19 WriteData.7
D7 Q7
c10
CK _CL®
11] 1
WrDatClk
BufX.8 3 05527300 2 WriteData.8
BufX.8 4 D1 Q1 5 WriteData.9
BufX.10 7 D2 Q2 [3) WriteData.10
Bufx.11 8 1p3 aQzl® ) WriteData. 11
BufX.12 13 D4 Q4 12 WriteData.12
BufX.13 14 D5 as 15 WriteData. 13
BufX.14 17156 Q68 WriteData.14
BufX.15 18 19 WriteData.15
D7 Q7
d10
CK_CL’
[Z3}KODatac 31,@}4 KOData= & o 1] 1
preWaitClk’ e10b 4 ]800
e1ib
BTransferEnable
Project Dandelion Disk Controller File Designer Rev ] Date
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Status/Test Multiplexer

HeadSelect16’ 2 18 X.0 DiskReadClk 2 18 X.0
a11a ciia
HeadSelect8’ 4 16 X.1 DiskReadData 4 16 X.1
alib c11b
HeadSelect4’ 6 14 X.2 DiskQutputClk [s] 14 X.2
atic ciic
HeadSelect2’ 8 12 X.3 DiskWriteData g 12 X.3
alld c11d
HeadSelect?’ 17 3 X.4 SeekCompiete’ 17 3 X.4
atle cite
SeekComplete 15 5 X.5 Directionin’ 15 5 X.5
a1t ciit
Track00 13 7 X.6 BHoriz 13 7 X.6
atig cllg
FirmwareEnable 11 9 X.7 ReducelW' 11 ] X.7
atih c11h
IndexFound 2 18 X.8 TTLVideo 2 18 X.8
bi1a di1a
SectorFound 4 16 X.9 Sector’ 4 16 X.9
b11b diib
SA1000/5A4000° 6 14 X.10 DriveSelect’ [S) 14 X.10
b1ic dtic
DriveNotReady 8 12 X.11 BVert’ 8 12 X.11
b11d d11d
WriteFault 17 3 X.12 TTLVideo’ 17 3 X.12
biie dite
Qverrun 15 5 X:13 Step’ 15 5 X.13
b11t ~Jad11t
CRCEtror 13 7 X.14 ReadQGate’ 13 7 X.14
b11 di1g
VerifyError 11 ] X.15 WriteGate' 11 9 X.15
b11h d11h
S240 $240 $240 S240 S240 S5240 S240 $240
atti attj b11i b11j c11i c11} di1i dt1j
EN’ EN’ EN’ EN’ EN’ EN® EN’ EN’
1 19 1 19 s 1 19 1 19
135 «KStatus’ J | ] [E <KTest I ] ]
ReadData Buffer Register ReadData Regsiter
SerialNRZ.0 3| b8278 1o PReadData.0 31058 h0l2 X.0
SerialNRZ.1 4 D1 a1 5 PReadData.1 4 D1 a1 5 X.1
SerialNRZ.2 7 D2 Q2 6 PReadData.2 7 D2 Q2 5] X.2
SerialNRZ.3 8 D3 03 9 PReadData.3 8 D3 a3 9 X.3
SerialNRZ.4 13 Da 0412 PReadData.4 13 D4 Q412 X.4
SerialNRZ.5 14 D5 Q515 PReadData.5 14 D5 as 15 X.5
SerialNRZ.6 17 D6 Qe 16 PReadData.6 17 D6 Q6 16 X.6
SerialNRZ.7 i8 D7 Q7 19 PReadData.7 18 D7 a7 19 X.7
ag9 c9
.CK_cL CK_0¢
11] 1[__SKY 11[ 1|
SerialNRZ.8 al,e%%78 2 PReadData.8 31002 02 X.8
SerialNRZ.9 4 D1 a1 5 PReadData.9 4 D1 Q1 5 X.9
SerialNRZ.10 7 D2 Q2 5] PReadData.10 7 D2 Qs 5] X.10
SerialNRZ.11 8 lp3 Qs PReadData.11 81p3 P X.11
SerialNRZ.12 13 Da 0412 PReadData.12 13 Da 0412 X.12
SerialNRZ.13 14 D5 0515 PReadData. 13 14 D5 0515 X.13
SerialNRZ.14 17 06 0616 PReadData.14 17 D6 0616 X.14
SerialNRZ.15 18 19 PReadData.15 18 19 X.15
D7 Q7 D7 Q7
b9 do
CK_CL’ CK_o¢C
NRZClock’ 11]  1L_SKY 11 1
WordBoundry’
y
@<—K|Data
Projebt Dandelion Disk Controller File Designer Rev | Date
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KCti< 2 SKY 10
«KlData’ 1 12 SServiced’ 9
KODatac T3 LS10 LS10

b10a I b10¢
preWaitClk’

ServiceTrap

8 SServiced

SKY
4
2[ g
13
S74Q
SServiced 3187 g 3 [L8273 15 ssrvetrap 4 |t5273 |5 srvepet1 7 |LS272 1 SrvcDet.0
c b Q B D o : D o :
R’ e8b e8c e8d
3
’ 3
Test1 NRZClock #TPO51 NRZClock NRZClock
O tb
T} #TPOS2
Service Request/ Overrun Prom O tb
1
BitCount.0 15|, £99459 Ty oss 4| Ls273 © #TPO55
BitCount.1 16]he » Jr sD0  QOHE Used above to
BitCount.2 17145 a3 #TPO54 o1 Qi Usedabove 1 4rpose
BitCount.a ihe . @ tb 102 02:3 Used above @ o
SA1000/SA4000° 24,5 Q2 PReqState.0 ! 13103 Q3 1 RegState.0
BWriteEnable 3 D4 Q4
- Ad 13 PRegState. 1 14 15 RegState.
Serviced 4 Q1 D5 Q5
A3 1 PPRawOverrun 17 16 PRawOverrun
WakeupControl.d 7142 14 ___PSA4000Re 18128 QOhg DataRe
ReqState.0 610y Qo ! D7 g Q7 9
RegState. 1 5 AO e7 CK CL
cs' ¢S’ L.
TstSrvcRgPrm 81 1OJ
NRZClock
DelTransferEnb
FirmwareEnable 4 This is a two stage synchronizer for
SeekComplete 3 Do S151 Kreq. It synchronizes KReqg’ with the
IndexFound 2 D1 processor clock.
SectorFound 1 Bg -2
DataReq 15 Y s N )
721D4 w’ SetKReqg 3 D 02 pKReqg 4 D 05 KReg E:87
GND__ 13 gg ai2b aige
12
D7 S374 Cik
BTransferEnable 2] 4 al2j
WakeupControl.0 1015 €0 CK 0OC]
WakeupControl,1 71]52 I
St e GND
gnp 7
Cik from the display
Word Status Register
LS273
WriteCRC 3 Do Qo 2 SWriteCRC
DelVerityError ' 4 D1 Q1 5 VerifyError
RawCRCError : 7 D2 Q2 [S) CRCError
Word Status Buffer Register &y D3 Q3 S
13)] 3
14 D4 Q4r
BitVerifyErr 3 DCI)_SZKE)O 2 RawVerifyError 17. g: gg 16 DelVerifyError
PRawOverrun 4 D1 a1 5 RawOverrun 18 D7 Q7 19 Overrun
7 a7
BW riteEnable g2 gg'g DWE 1 cK_cL’
DWE1 13 D4 0412 DWE2 11 1
DWE2 14 D5 o5 15 DWE3
DWE3 17 D6 0616 DWE4
DWE4 18 D7 a7 19 DWriteEnabie
" a6 ie HChi ; "
CK_CL’ This Sh'f.' Register . WordBoundry’ has been latched
s delays WriteEnable until : :
NRZClock 11 1 the Pre-comp shift re from the Prom using en 8§74 so it
SKY in theSA40(§O or heregis empty will arrive before the CRC Checker
WordBoundry’ can change the RawCRCError flag.
, 5374 s
[E ClrKFlags 8 D o =] SyncClirKFlags 1 @ t #TPOS?
al2e
Clk
Project Dandelion Disk Controller File Designer Rev } Date
Dandelion] Srv. Req, Overrun, Word Stat. sHS1049.sil Davies R }110/22/80
IR




SerialNRZ Shift Register and Error Checking
SerialNRZ buffer

WriteData.15 3 AN1990A 4 SerialNRZ.15
WriteData.14 5 B QB 6 SerialNRZ.14
WriteData. 13 7 c QCB SerialNRZ2.13
WriteData.12 9 D OD‘IO SerialNRZ.12
WriteData. 11 16 E QE 15 SerialNRZ.11
WriteData.10 181 QF17 SerialNRZ.10
WriteData.9 20 G QG‘g SeriaiNRZ.9
WriteData.8 22 H “21 SerialNRZ.8
NRZInput 2], 1&
Cilk: tt
PLdSerialNRZ’ 23 sL HTPOS8
GND 11
1Cl ¢8
CK _CL’
NRZClock 13] 14
BTransferEnable
WriteData.7 a |, N19% la SerialNRZ.7
WriteData.6 5 B QB 5] SerialNRZ.6
WriteData.5 7 c ac 8 SerialNRZ.5
WriteData.4 <] D OD‘IO SerialNRZ.4
WriteData.3 16 E QE 15 SerialNRZ.3
WriteData 2 18 F QF 17 SerialNRZ.2
WriteData_ 1 20 G QG19 SerialNR2Z.1
WriteData.Q 22 21 SerialNRZ.0
H QH
. 1
SerialNRZ.8 2 J ———(:) ti #TPO59
Lilk: 5253
PLdSerialNRZ’ 23 s [S)
GND 13 1o- 57 X0
+Cl X1 BNRZWriteData
b8 4 X2 OoX
ol e 3 X3 b7b
NRZClock i3] 14
BTransferEnable
SWriteCRC 2| 52%%
SA1SkComplete 14 S1 b7d
Used with other 1/2 of mux to show RefMFMClock to PLL during Seeks EX' EY’
1 15
" #TPO60O GND
NRZInput 2 D8257Q 4 1 tb
SerialNRZ.0 35 arn || creinput 11| 79407 112 cRepata
: 1
NRZClock’ WriteEnable 1 oK "
, . #TPOBY  TAPO62
SW riteCRC 1 b;z SWriteCRC 194 cwe O
SyncWdFound c2a P QA [ RawCRCE ror
1 a8
tt 805182
. #TPOB3 GND 3] 5] 8]
BitVerifyErr’
NRZInput 5\ 10[
& BitMisMatch 12 s’ . N
SerialNRZ.0 4 ) 586 D> alf BitVerifyErr
S74
cbb c7b
NRZClock 11
! c 8
Q
R’
13
SyncWdFound
Project Dandelion Disk Controller File Designer Rev | Dete
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#TPOG4

Q) tb THRTPO71
"t #TPOBS 7P
O tb #TPO72
1 Q tb
#TP0O66
AddrMKkFound @ tb 't #1Po73
1 @P tb
1
F93453
SitCount 0 GND 1S1as 3| 55273 1o SAddrMkFound
BitC nt.1 17 A8 0311 PBitCount.0 4 D1 o1 5 BitCount.O
R I] A7 J PBitCount.1 7 PO BitCount. 1
SiGeurts 546 12 PBitCount.2 8los a3l BitCount.2
AT S4as Q2 FBitCount.3 T310a  Qapz BitGount.3
2y A4 13 PSyncWdFound 14 15 SyncWdFound
SAddrMkFound 4 Q1 T T 3 D& Qs = >
A3 PPLdSerialNRZ 7 16 PLdSerialNRZ
WakeupControl. 1 7 A2 14 ‘8__D6 Qelg
BWriteEnable 6 QO D7 Q7
CRCInput 541 a6
AO 45 L©®tu #TPOET7 G 1CL
Cs* Cc§° 1 1
10 8 @t #TPoGS © u
1 ®t #TP069 1} #TPO74
15 FQ3453 tt
AQ 1} #TPO75
18 A8 11
7], @3 it
7 . #TPO76
A6 i2
2 A5 Q2
3 A4 13
4 A3 Q1
7
6172  qof? L©®tu #TPO70
5 AO SKY
e5
CS’ CS’ 4[
10{ 8 PWordBoundry’ 2 S’ N
TstFIdWdProm R ,QP——YeldBoundry
NRZClock 3 | 962
C Q,_ﬁ
R’
7
DeiTransferEnb
Using an 874 instead of the LS273 speeds up
WordBoundry’ so it will change before the
RawCRCETrror indicator from the 9401 CRC
Checker. This allows us to latch the CRCError
signal directly using WordBoundry’. The
RawCRCETrror signal is too slow to latch into the
Word Status buffer register using NRZClock’. There
is then a race between WordBoundry’ and
RawCRCError after NRZClock rises. Using the faster
574 here ensures WordBoundry’® wins.
Project Dandelion Disk Controller File Designer Rev | Date
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NRZpWrData. 4

NRZpWrData.3
NRZpWrData.2
NRZpWrData.1
NRZpWrData.0
‘#TPO77
Q) tb
1
The inputs to the encoder #gPO78
must be synchronized to 1 tb
its clock. They arrive too #TPO79
late for the prom if read O tb
directly. 9 #TPO8O
LS273 F9 7 @ to
342 1
%po  @o 154a7 s PNRZpWrData.0 3| -S27% 1o
b1 Qi s Q3 PNRZpWiData.l _4]0)  a9[B
=-D2 Q2 3 A5 10[ PNRZpWrData.2 7 D2 026
1%03 Qafd, Slaa Q2 J PNRZpWiData.3 _ Blps  gald
R D4 Q4= A3 11 PNRZpWrData.4 13 12
BNRzWriteData 14 1p5  gsiS Iipp Q1 PUnCompWEM 14124 Q45 TnCompMFM
SyncWdFound 7 [ 6 —=-{ D5 Q5
NRZCIock 5 D6 OGM 3 At Q012 PPreComp.0 7 D6 0616 PreComp.0
D7 Q713 AO PPreComp.1 18 19 . PreComp.1
b6 b5 D7 b4 Q7
CK_CL® CcS’ CS
CK _CL’
11 1 4 13 71 1
TstEncodeProm
'15 F93427
1 2; a3k 1©t #TPO8B1 .
2
slhs  Qof— L@t #TPO82
413 11 1
ENRZWriteData 7 |, Q1 © t #TPO83
ESyncWdFound 6 A1 10 1
ENRZClock 51ap . QO © ti #TPO84
a4
csS’ €S
-©u #Ttposs 4 13
L1-©®t #TPose6
L1 ©®u #TPo87
TstEncodeProm
RefMFMClock
BWriteEnable
4 .
3 DO S151 #TPO88
51D1 tb
DDU-4 |, 7102 1
Qark MEMW 120 b3 v 18 BMFMWriteData
ok D4 16
10 MEMWTr30 14 w
UnCompMFM Hoin 226 MEMW 40 13|08
g [IEA [
ReducelW as Qo o Although inputs D3 and D7
PreComb.0 15 sS4 are never chosen, they are
PreCompl‘l oy g2 b3 attached to prevent decoder
- S e glitch?sonswifching.
i 7
When ReducelW is true, pre-
compensation should be GND
enabled (inner tracks).
Project Dandelion Disk Controlier File Designer Rev | Date
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BNRZWriteData

8257
D

BMFMWriteData

DiskWriteData

SA1000/SA4000°

B d3b

UWriteEnable

SB
g S257

d3f

GND 15

: )
6
>cla

V,

DiskQutputClk

RN u£13|

|U 3 DiskWriteData +
[¢]
o N75114  piskWriteData-

Note that active pull-up

outputs are used for both the

SA 1000 and SA4000 drives though
they are not required for SA1000

DiskQutputClk +

)
SKY __f1i :jj/&_—;ﬁ 14 N75114
V,

°
DiskQutputClk-

b
HeadSelect1 1 NOB 2 HeadSelectq
a2a
HeadSelect2 3 NOB 4 HeadSelecgt2’
a2b
HeadSelect4 5 NOB [S) HeadSelect4’
az2c
HeadSelect8 9 NOB 8 HeadSelect8’
a2d
HeadSelect16 1 NOB 2 HeadSelect16’
b2a
ReducelW, 3 NOS 4 ReducelW’
b2b
Directionin 5 NOB <] Directionin’
b2c
Step S NOS 8 Step’
b2d
FaultClear 11 NOB 10 FauitClear’
b2e
DriveSelect 13 NOE 12 DriveSelect’
b2f
DWt:iteEnable is delayed 5 bit times to let
Pre-comp shift reg clear out at end of write operation.
DWriteEnable 5
538 (3] WriteGate’
RawOverrun 2 AbortWrite’ 4
1 dib
IOPReset’ 3] con~p4_1OPReset 37302
20 ela
BTransferEnable 2
3 ReadGate’
UWriteEnable’ 1 538
dia

The use of UWriteEnable prevents a race between
WriteGate' and ReadGate’. If BWriteEnable were used, there would be

a race between BTransferEnable and BWriteEnable when finishing a write op
that could glitch ReadGate’, causing a WriteFault. Since BTransferEnable is faster than UWriteEnable, there is a ~ 20 ns glitch

in ReadGate at the b

eginning of a Write Op. This causes NRZClock t

o pause, but only temporily.
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DellnputData

SKY 5503 SKY
4| Q4 12  InpPIsD10 4l
- Q3 2 8' |5 | .
SKY 2 b s Q 5 InputPulse 1 oIN Qs o] -——%74Q nputArrived
S74 Q1
e3a i3 8 3 f2a )
InputData 3 c QO C a 6 InputArrived’
af .
R’ ¥
1 L
13 12
O 1
f ————©@ t1 #TP121
InpPisD10’
Test1’ SKY
10 10
SKY 124, S e CompareEnable 1245 S e ClockA rrived
S74 S74
3b i2b
InputData 111° 11 -
C O“ﬁ C 0,8 ClockArrived
R’ R’
13 13 1
DrvMEMClock’ @t #TP122
2
; |s00 P2
fd4a
ResetCompare’
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DiskReadClik-

DiskReadClk +

DiskReadClk

DiskReadData-

DiskReadData +

DiskReadData

This is a Beckman RPack number
898-5-R220/330.

SeekComplete’ 1 RDIV1E
T RD1 =vCcC
Track0QO’ 2 115
g RD2 RD14
ndex 3 _14
v RD3 RD13
Ready 4 _].3
= - RD4 RD12
WriteFault’ 5 112
: RD5 RD11
Sector 3] RD6 RD10 111
RawSA1/SA4" 7 RD7 RDS _%O
-GND RDS PrinterReq’ Pull this up so display request will work even
- o3 if Options board is unplugged.
SeekComplete’ 5 N14 [$] SA1SkComplete
c2c
Track0O® <] N1d 8 Track0O
c2d
Index’ 11 N12 10 index
c2e
Ready’ 1 N14 2 Ready 3 N1d 4 DriveNotReady
d2a d2b
WriteFault’ 5 N12 6 WriteFault
d2c
RawSA1/SA4’ ] N14 8 SA1000'/SA4000 11 Nia 10 SA1000/8A4000°
d2d d2e
Sector’ 13 N1 12 SAd4Sector
d2t
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Test1®

al

10
SKY 21,8 o|5_SReiMEMClock  ———2{p S'lo RefMFMClock
S74 $74
3 aila 11 atlob
c Q,_ﬁ € q 8 This signal has a 33%
R’ R’ duty cycle
HalfClk ! sky 19 the SA4000 clock trails the change
indata by only about 70 ns. Thisis
RefMFMClock’ no enough time to guarantee the
HalfClk is a 25.5 MHz clock generated SKY FldWdProm reacts the to the new
inthe CLOCKS section of the display T data. To fix this, we synchronize
It is divided by three here to produce a 12 Y the SA4000 data with its clock.
117 ns clock to run the disk D~ ql2 SyncSA4Data
S74
DiskReadGlk 11 f8b
c o8
R’
13 _sky
Show Reference clock to PLL
during Seek Operations so it
RefMFMClock 10 Xg253 cannot drift out of lock.
DiskReadData jiK
r2] ;; ox? This is NRZ date if an SA4000 transfer
13 X3 b7e Wrap-Around Multiplexer is happenning, MFM Data if there is
caiinorbata 5| 52%7 |7 an SA1000 transfer. InputData
DiskWriteData [ = 1&
Testi’ ) tt
Note the delayed version of the #TPOBS
Input Data is used. Thisis because SKY
it is the properly 180 degrees oul 4 10
of phase with the DrvMFMClock. 2 S | 12 S’
It Iags InputData by 50 ns. D" qls PuiseTrap b > q 9 SyncRecvMFM
sS74 S74
DellnputData 3 :45‘ 5 11 g‘“’ B
Q’ Q’ :
R’ R’
SKY 1] 13
PulseTrap’
DrvMFMClock
Test1'
AdIMKCnt.4 11,5287 1o SA1NRZClock
SAIWINRZClock 10 B d7d while reading or verifying the SA 1000
BWriteEnable 8 11 disk the NRZClock should be derived from
1802 10 13 UWriteEnable 1 SB §257 the data stream. While writing. itis
DWrlteEnable S 12 GND_15 | B d71 synchronized with RefMFMClock like the rest
L/eu: eld 1 of the controller. )
tt SATWINRZClock is produced as part of the
L #TPOSO TimingClock divider in the Input Multiplexer.
UWriteEnable’
We note that AdrMKCnt.4 ceases to be active when TransferEnable drops.
A clock is needed fo start a write operation, so SATNRZClock is setto the
always active SATWINRZClock as soon as WriteEnable goes active. To ensure
the DWriteEnable shift regiter delay is cleared, we keep SATNRZClock set to
SATWrNRZClock until DWriteEnable goes lo.
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SyncRcvMFM The derived NRZ data is supplied on

AdrMkCnt.2, the derived NRZClock
on AdrMkCnt.4. The clock changes
only in the middle of a data bit, not
atits end. TheData and clock are
not valid until AddrMkFound is.
#3P?§” - #TPO9SB
1 Q9 tb
#OTP?:’Z 1} #TPogS
1 O tb
Address Mark Recognizer Proms #(;rPtons 1 #TP100
- Q) tb
GND 15 A593453 1 h
SA1000/SA4000’ 16 L5273 _
AddrMkFound 17148 aafd! L 3ip0 Qo2 MPMDstected.0
ASTMKCNL.O 7 A7 4 D1 Q1 5 MFMDetected. 1
AdTM Cnt.‘l 2 A6 A2 PSA1Sector 7 D2 Q2 [S) SA1Sector
=< wic t A5 Q2 PAdMKCnt.0 8107 45fe AGTMKGNL.O
Srienl, A4 113 PAJTMKCnt.1__ 13 12 AcrMKkCnt.1
AdrMkCnl. 3 41a3 Q1 PAGrMkGnt.2 14104 Q4195 AdTMKCNt.2
AGTMKCNt.4 7 l LMk nt, D5 Q5 Mk Gt
VFNMDerectod s1A2 14 PAGTMKCnt.3_17] 02 oalie AdTMKCNt.3
Mt ety ={A1 Qo PASIMKCnt4 181> 4718 AdTMKCnt.4
gloclea. AQ 16 e6
cs' cs Lk L 1
0] 8 © u
s} #TP101
F93453
2 1ne ®
17 23 aafd '@t #TPo94 #TP102
1
A6 12 1 it
Zias Q2 ©t1 #TP0OYS . #TP103
alhs  Qift— 1Ot #TPOg6 =
7 .
e ﬁ:12 Qo4 PAddrMkFound 2 5 S’Q 5 AddrMKEound °
510 S74
f7 1 3 cda
cs' cg tt C i
10] 8 . #TPO97 R
TstAddrMkPrm 1'
DrvMFMClock
SKY
4
SKY 2[ s
== 5 SyncXferEnb bl
3749 -© tt #TP104
f5a
3
C off
R’
BTransierEnable 1]
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Sk8 _4

L ®t #TP105
Sk4 5
Ski_ 9
L5393 s393|, skieio|S0®
ab 6 QD§ { toc The SA4000's SeekComplete
4 acle b_ acld is delayed by 29 Sector
SA4Sector A qpld A qelko pulses, to meke sure of at
3 11 least 28 sectors. This gives
e1b QAF——— QA
d4a dab a8 20 ms delay for the heads
SA48kComplete to settle
CL CL
DriveSelect - 6 2[ RseekComplete 2|1
Lyene oo = LS10 ek omp @t #TP106
l—' b10b 5 052570 7 SeekComplete
SA1SkComplete 6 B d3c
SA1000/SA4000’°
SKY
10
12 n S:Q 9 SectorFound
s74
SAd4Sector 2 D5257Q 4 Sector 11 é4b B
SA1Sector i 3 B c5b R’Q’
SA1000/SA4000’ 13
SyncClrKFlags’
SKY
4
2 05'05 IndexFound
L S74
| 2a5a
Index 3@
C iR
R
SyncClrKFlags® 1]
LS3931g  one16thRef L8393
Qb QDb
ReiMFMClock _ 1. ch 131, ocio
QB QB L
QA QA 1 _TimingClock
f1a f1b
CL CL
2 12 SA1WINRZClock
Testd
DiskReadClk 5 D8257Q 7 DiskQutputClk
L& B c5c
DiskReadClk 11] 55257 L NRZClock
SAINRZClock 1018 ¢5d l
S 504 8 NRZClock
e10d
SyncSA4Data 14 052570 12 NRZinput
AdrMkCnt.2 13 B cSe
SA1000/8A4000’ 1
GND 15} 3P 287
c5f
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The 50 pin cable to the SA1000 drive has been reduced
10 37 lines so the 37 pin cohnector on the stichweld
board may be used.

The connector on the stichweld board is a 37 pin female
inthe TOP position. Its pins are numbered 101-137
Signals not referenced on the drive’s 50 pin cable are
not connected to the stichweld poard.

37 pinconn 50 pin cable
ReducelW’

—~119 119 2 *
_<:3 s 137 3
:‘118 RawSA1/SA4 118 A
138 R 136 5
211 Sector 117 6
_C:@ s 135 7
176 SeekComplete 116 p
HeadSelecta’ -@ ;fg %
HeadSeleci8’ : 174 ;?3 ;.1,
HeadSelect1’ 2 @ ;32 ;::
HeadSelect16’ D@ 8 A
HeadSelect2’ D) 119 ;g
Index’ 129 19
110 110 20
—<28 , 128 21
DriveSelect’ (i3> Ready 109 22
Grrw;ée e @ 127 26 *
108 Drive Selects 2, 3and 4 are ;gg goé__._:
FaultClear’ @ set to ""Never Selected." 107 33
T Send GND on them to properly 125 33
Directionin’ 106 isolate the FaultClear line, 106 34
, _- 124 35
Step @ 105 36
—— :::} 1
ReadGate’ 702 133 %
WriteGate’ E @ ;gg ig
—12D 121 41
aND @ TrackOO 102 a2
120 s 120 43
107 WriteFault 101 i
—
In addition, GND to pins 1,23, 25,27
29, 31 and 45 of 60 conductor cable
* Breaks in consecutive numbering
The 16 pin data cableisinstalled in a DIP socket 16 pin conn 20 pin cable
1 5
16 6
2 7
DipCable 15 8
DiskReadClk + 1 P1 P16 16 DiskReadClk- 3 =]
21p2  P15{ 14 10
DiskQutputClk + 3 pa pia 14 DiskQutputClk- 4q 11
4 P4 P13 13 13 12
DigkWriteData + 5 P5 P12 12 DiskWriteData- 5 13
Slpe  p11pL 12 14
DiskReadData + 7 P7 P40 10 DiskReadData- 6 15
GND 8 9 GND 11 16
P8 P9 7 17
b1 10 18
8 19
This is called “DConn " 9 20
DiskReadClk + 1 ;Wns #1a1b
= These termiration resistors are mounted in
DiskReadClk- 2 an 5 #1aic the unused holes of 20 pin sockets holding
TLele 14 pin chips. They are each 51 ohms.
DiskReadData + 1 o116 16 __#1a2b
DiskReadData- 2 F;ﬁ"é“‘ﬂ 5 #1a2c GND This resiztor zupph’es logical one lo the board
== Itis also 51 ohms
VCC 16 r——=—1 #2b2b SKY
~.8r16r
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Clk2

DrvMFMClock’

Clk1 5 10 13
S00 -6 S00 8 S00 11 DrvMFMClock
DisableMFMCIK’ 4 |f4b 9 [f4c 12 | f4d

TIstMFMClock’

C103isa 1.0 uF tantalum capacitor

L1071, 22 uH ClkSupply 1| FPLAT oo vce 1| FPLAT lpovce
L102, 12 uH Cika 2]P1  P20[g Clk3 BPumpBias 2" PW; 3 P20 FgVee
C108. 1.0uF GND 3|P2 L+PI19[{B ClkSupply LM741 GND 3 P23 A P19E PumpFeedBack
R111, 100 0hm Clk4 2 P3 P187 ClkO VEE 4Py g18_}7
Q101, 2N5770 CIKO 51P4, . P17 118 ClkSupply R127, 1.0 KOhm  PumpBias 5| P4 176 BPumpBias

6| P8P ¢ P1OHE Clic1 C134.0.47 uF BPumpBias 61P5  P1°[15  PumpFeedBack
C118, 150 pF  CIk3 7 P& P15T74 GND C132,0.027 uF DCError 7]Pe P15 14__FIIDCError
R110,470 ohm Cik2 8| P7 P14 Clk3 R117,.510 ohm 8| P7 1493 BulDCError
R103, 510 ohm CIk1 5| P8 P1315 VEE C131,0.0027 uF  FilDCError g1P8 P13H2GND
C107.0.1 uF GND 30| P9 P12 ClkSupply R126, 110 ohm GND 701 PO P12 59 FliDCError

=—={p10 *P1i1 =" p10 P11
g4 hé

C119isa 1.0 uF tantalum capacitor
CR103is an MV 1404 VariCap, used to control
the oscillator frequency.

] FPLat o <] FPLAT oo
R112,510 ohm VEE___oWP1 P20 %9 ClkAgjO R125,2.0 KOhm  PumpUpSupply 2 P1  P209 pumpFeedBack
C120, 0.1 uF [3]P2 P19l48 Q103, 2N5771 PumpUp 3 P2b P191Y8" PumpBias
C119, 1.0uF  ClkAdj0 _4|P3 *PiIBRHT A Q102, 2N5771 PumpUp’ a]pPsy ¢ P18R7 PumpUpSupply
R105, 4.7 KOhm CIKAGI|1 51P4 *PI7THS] gnp DCError 5| Pab € P17 eT
r 13, 200 KOhm CIKAG|2 6| PS5 P16155 ClkAd|3 Q105, 2N5770 PumpDown 6]Pse P18R5  DCError
_ 2,0.1uF  ClkAdi3 71P6 . PISHZ Clk4 Q104, 2N5770 PumpDown 7|Ps) ¢ P15 4 PumpDownSupply
W03, MV1404 s]P7.,, Plefs BufDCError PumpBias g | P72 € P14pm
Ci124,47 pf BufDCError 5] P8 P35 awp R138,2.0 KOhm PumpFeedBack___o|P8C ¢ P13175
€123, 100 pF GND__10|P9* P1207 BufDCError R7128, 100 ohm GND _10]P9  PI125% pumpBiss
== p10 +P11 == p10 P11
a3 h3
CR102, IN5221 PumpUpBias 1 F'ilLAT 20 _VCC €133,0.1 UF GND 1| FPLAT oo vge
R123,910 0ohm InputArrived 2 | P12 P20 B mpup R124 180 ohm PumpUpSupply __2]F!? P20 9T
R122,9100hm |nputArrived’ 37 P2 P19198 PumpUp’ R135,200 ohm PumpDown’ 3|P2 P19i8"  PumpDownBias
R115, 200 obm PumpUp’ 4| P3 P18 T FumpUpBias. R7133, 200 ohm PumpDown 4|P3  P18L7
R116, 200 ohm PumpUp 5|P4  P175g] CR104, 1N5221 VEE 5] P4 N P17 48
R120, 510 ohm ClockArrived 5| P8 P16E] vce C140, 0.1 uF PumpbownBias __ 61P57 P16RE oND
R132, 1.1 KOhm [7z]P®  PI1554]  PumpDown R136, 180 ohm 7]P6  PI15h4 L
R134, 1.1 KOhm ClockArrived’ g1P7 P14R3T  PumpDown' . CR101, IN4148 BDrvSelect 8| P7 K P14 Clka i
c121,0.1 uF S gg 2121_2-_ R137,240 ohm PumpDownSupply © gg' . g}g 12 VEE
R114, 150 ohm no [TolPe - P12 C141,0.1 uF GNo_TglPe - D1 11]
g2 h2
1 FPLAT 0
ClkAdjO 2Pt P20 %9
3 | P2 P18 s
P100, 4" P3 P18 7
5K, 3/4 W elpa  P17(R ClkAd]2
potentiometer . 6‘ P5 P16 5
7: P6 P15 14
ClkAd]1 8| P7 P14rs
R109, 270 ohm DriveSelect g | P8 P1319o BDrvSelect
10. [=]=) P12 3
P10 P11
gl
Project Dandelion Disk Controller File Designer Rev | Date Page
Dandelion| Discrete Phase Comparator sHSIOB60.sil Davies R }110/22/80| 60
R AR




C#TP117
@tb

4
TH#TP115 "#TP118
@ tb @ tb
1 1
"#TP116 "H#TP119
@ to @ tb
1 1
" #TP120
tb
1
1 RDIVi6
"~ RD1 = VCC|,
> RD2  RDT4 2
4l— RD3 RD13 1l3
- RD4 RD12 & ; B
g._ RD5 RD41 f DisableMFMCIk
7 RD6& RD10 0
RD7 RD9 3
=GND RDB8
g8
Most other resistors on TstSrveRgPrm 1 S04 2 TstSrveRgPrm
this pkg used on dwg h7a
HS1030.si/
TstFIdWdProm’ 3 S04 4 T _TstFidWdProm
h7b
TstEncodeProm’ 5 504 [S] TstEncodeProm
h7c
TstAddrMkPrm’ 9 S04 8 TstAddrMKPrm
h7d
TstMFEMClock’
Project Dandelion Disk Controller File Designer Rev } Date
Dandelion Testability Signals sHS1062.sil Davies R|110/22/80
B




	00
	22
	23
	24
	25
	26
	27
	28
	29
	30
	32
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	62

