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Note: The prefix # % in front of chip position causes the chip to GND 11 10 PullUp
be wired upside down in socket. This prevents cutting of S04
ground connections on stitchweld card. i10e
The suffix! prevents Route from attempting automatic
- terminator assignment since DO stitchweld card has none defined.
Subnet wiring order for a net is done by appending to the net name
a ! followed by the wiring sequence number of the node in the net.
Automatic terminator assignment is inhibited by use of ! as the
last character in the character string of the net.” This must occur
after the subnet feature if itis also being used.
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ppClk ResetClick .
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(5] 5O CH%‘I‘I DProm.04
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Can be used for
Pac;l(sagesggt;nt task which does
'75 s02 memory refresh
. 33 S04 if display is not
4 LS163 present.
.25 837
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Register PuliU 13

E IOPReset’
Terminators shown on clock page.
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181 504 ) = D1 Q1 5 B D1 Q1 3 MC124
082 Data. 1 p2 22 E00.10 6 1p2 Q2p3
185 DData.11 8 D3 Q3 S8 BDD.11 7 D3 0312 PullUp 6 c 042 DBvte.4!1
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Y.14 1 D6 Q616 1 tt
Y.15 18 19 1
‘ p7 Q7 - é tt . #TPO24
t
CK_gc | 119 é t . eTroze
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Endline goes low once per horizontal line.

DCASDIy’' is DCAS' delayed by 20 nS.

Read signal goes low for 20 nS before low data byte is latched by the shift register. -~
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155 D1 Q1 03 Q3 168
Y10 7 6 DCF.10 8 1 DAdcr.04
056 D2 Q2 D4 Qa 069
TR B S DCF.11 -
15617 73103 Q357 DCF.12 16
057 : D4 Q4 ‘ CKI  CKQ
Y.13 14 15 DCF.13 18 R 1
157 D5 . Q5 CLR* ORH
S Y14 77 76 DCF.14 g CLF
Co8 3% 78108 Q63 DCF.15 OE IR
156} ‘ p7 Q7 ' ckackB]| g8
EN_OC e
R
preClk’ GND
4] S225 |45 DAddr.05
Do Qo 769
5 T2 DAGCr.06
D1 Qip 071
6 3 DAccr.07
D2 Q2 171
7 12 DAccr.08
103 a3ps SAsaet 072
D4 Q4 .08 172
UnLoCtIFifo 16l ek
ClIrCtIFifo 18 s 1
) SicLR OR
OE’ IR
CKACKB| h18
1T 19
DCtIFifo="_1 2 _DCtlIfifo- 5
[o2a S S00 . 6__EnbDCtIFifo
preWaitClk’ 4li1ap
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Q) tb
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45
15 LS85
X0 r‘5 ARANIIRN
EndAcdr.10 1 XoY .
EndAddr.11 12 ;? x = &L EndSeg 12 soz plilfeseltun
- T Y1 - b19d
X2 {
EndAddr.12 1Yo Xy 13\
. 10 SO0 Y11 UnLdCtIFifo
75 nS during X3 ;
S TTLLastTick 12
#TPO35 293 nS Full Y3 —_— 115¢
tb access. > = < 1h1s
(8763, s a63Ct 1] 9| oon,8 al 3j 2] __GND
PullUp [S] 11 LoAdrEqual
BO HO}=s, 13¢ .
GND 5 2 DAddr.10
B1 H1ls = 073
4 113 DAcdr.11
}—332 H2s DAddr.12 173
—— B3 H3 - Q74
7 LS85
10EP g16 151 vo
ET EndAddr.13 1 x>v ¥
CL'CKLD’ T3 YO Could also use
Test1’ BRI EndAddr.14 12 X1 x=y AMD 25152521
s Y1 8 bit comparator.
AB3Ct 12 X2 .Z
LoDAdrCarry EndAccr.15 11 Y2 X<Y
10 30
=1 X3
#TPO36 — Y3 i16
20 35 (c'>> tb > = <
LS163. 115 1 11 10 4] 3] 2] GND
CcO S04
PullUp 6 BO HOJI1 h13e ] PullUp
GND 5 E1 H112 DAdgr.13
174
4 113 DAddr.14
3 B2 H2 14 DAddr.15 975
B3 H3| - 175
27
7
70EP
ET h16
CL' CKLD]
t17 1] 2] 9 ) .
DCAS’increments counters. State machine
VCAS" LoDAdrCarry’ generates EndRndRead when the alloted
number of accesses for the mix of page and
DCAS'is active full accesses has been reached for a given
only when round (4 clicks out of 5). Page/Full’ goes
Disp/Proc.’is low whenever the conditions for a full access
high. are met.
When the word counter reaches 63, it resets
to 0 and the InhibitRead signal is asserted.
# TPO40 which prevents the Read Machine from restarting
@ tb until it is reset by ClrDataFifo’.
1
# TOPO::: #TPOAA * #TPO44
) © o O o
1 1
#éP?bZ!B #TPO42 #TPO45
N @ tb @ tb
1 1
EndCount PROM
”gpoag #TP043 #TP046
9 te F93427 @R tb @ tb
ECL.0 151,794 |q ! (160 nS) ! EncRndReac’
LS163CO _}.5 ECt.1 1 A6 Q3
6 11 ECt.2 2 LS175 Goes low during
5: g? E?Tz WC.0 3 :i Q2 10 | PCt.0 4 po QO 2 ECt.0 last access of
4lB2 2l We. 41A3 11 | Pct.1 5 o' Ect.q round
3 14 WC.2 7 Q1 D1 Q1
* B3 H3 A2 16
AB3CT 61,4 12 |pct2 12 Q1 ECt.2
PullUp 7 p Page/Full’ 5 AO Qo0 - D2 Q2 11 -
10 = Q2’ s - .
ET i cs' cs’ AB3Ct 13 D3 Q3 12 InhibitRead 13 504 12 InhibitRead
crekip] @ 1a] 13 a3tk h13t
11 21 9 CKCL® h14
. e 1
TstEndCntPrm ClirDataFifo’
Loz
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Common gate input
to this 10124 is

connected to InhibitRead .

3.7
E/p 10'—\3‘22 TC3:1 IC3:5 11 14 Fuils LastTick'3a 11| MC176|14 TD7'1
124 o v - . VCC
LastTick'4 10 %cidc # %d 151
O- Page O % ut1ac MC102 . 91
1-Full TD7!5 2 « MC125
3.5 4 TTLLastTick
5% :
Full's 7" s aas's 10/ 29175] s araars ¢ #%f13a
Fullis set during last D~ ol mc131 (eLRAS'S 510 Q=" 1 vbbt13’
tick if next access RCE''5 6 c #°%b1da pletRne> Jlig
is a full access.
SiMHzi2 e of—RreLRAS!1 1.5 59 __ 3.9
R |5 Tasas 7[ s P
3.7 a8 - — |0 ol Mc231
Full'7 11 51MHz'4 6 %cd18a
——ﬁ \_14 18517 LRAS-LCAS Counter R TA; TA556
' 5
10 MC102 2 5.5 o a \
¥ _#esciee ; ) f4 (L:‘;'SS,T;“ 3 Seey z #%c18b
TB5'5 10 g? HO[RE Ct.1 48
B, :; 2_Cct2n RAS’ output
ECL1! 7 D3 Hsj changes at
or before
RCtrPE" 5 PEF,‘S preDisp/Proc.’3 o[ end of tick7.
2.5 | CMRCE| #%c15a 5 l#°d17t |Mc158
13[128 6
. , v
51MHz:18 Setlp:5 preCAS'!s 12";""”75 15 _TB10'1
ct1s 5?\ reLCAS5 13|
2 RCE'!1 vce
PEWCT02] o) —
12// 20 RCE'goes low during 5.3
oCc14a
counts 6.7.14. & 15. 154015 10| MC176[13 TB6!1 2 MC125
Ct.2'5 7\\ Only counts 6 & 15 —_— —_— 4
C3 are important. #Fod15e TA6!5 3 % %ci8a
\"
o 12
#%c14b 865 1015 |y5 Tagt " vobete:
LastTick''5 7 12y b op=—22
\3  PPLCH PPLC!5 10] s MC231
Ct.0'5 6 MC104 PPLG s hioh | Qls MC131 51MHz"'5 11 4 %d18b
#%d13b . g #°%b14b C ok
during counts 1 R
LastTick''s 5 8to14. He |14 pretcas's =
2 ___RCtrPE™!1 ]2 CAS
CountReset''3 4 ) MC104 T3 L 106!
- ] #°%d13a
4.2 Ho
PD/P
Goes high during —OIIN1 2 DCASDIV.
clicks cycie s reLCAS1 10/ MC176{13 TD11!1 11/ MC176/14 TD12'112|MC176 [15 TA1!'1 TA1'5 | 11 /:%cuac
Changes 25-45 #%b15e #°b15t #pPob15g
nS after 51 MHz
cycle boundary Tick7''3 13 3 9 CountReset’!1
atend of tick7 MC102
PD/P 5 4 StartRead''1 StartRead’'2 12 J15 Full'1 MC176
MC124 # Soc14d
InhibitRead' 6 i/ou#%mta C | #%d15h 10 at9c
x 51MHz'20 9 o 8 DCAS
veC o -
LastTick''2 5
EncRndRead’ 7 TB11'2 4 'zmgfg;
Goes low MC124 #%c16a [ Mode change on Click Boundaries Only l
'
during last ) L°:B111‘1
access of round. ° TC7'5
S 129
Common gate input 7 S ,
fo this 10124 is 10 o ilect‘l;,g: 5 S afd’ o3 13| Disp/Proc.’
connected to InhibitRead". CountReset’!2 6 #%b13a £elb13b breDisn/Proc.'s 15
3 _TC5'1 11
51MHz!14 9 — 14__TB7!1
ccno ¢ S
2%
13]
1)
2 Tce!y 1C&:5 TB7!5 5 2 _TB9 6 3 preDisp/Proc.’!1
ECLCycle3'7 5 #%Md(ilga MC176[ o 1sb MC176[ o o
Terminators are shown on the clock page.
Project File Designer Rev | Date Page
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This is a platform of discretes used to filter the video,
Hsync and VSync’signals

1N4 148 GND 1 P1 P16 16 Video'!
1N4148 GND 2 P2 P15 15 Video!
Hra  prafd
wire BufS1MH2" Pa P13 ?3 Buf51MH2’
100 ohm VCC 5 P5 P12 12 ]
S{re P11 S
8: P7 P10
P8 oo PO  pLaTi1e
220 ohm VEE 1 16 Video'!
220 ohm VEE 7 RSSO 7 Video! =
5.6 uH BHoriz 3 P3 P14 14 HSync 751
5.6 uH E'Vert 4 pa P13 13 VSync 753
100 ohm FilHSync 5 P5 P12 12 HSvnc
0.01 uF GND 6 PG P11 11 FilHSvnc
100 ohm FilVSync’ 71 ez p1oH2 vVSync’
0.01 ufF GND 8 P8 Pg FilvSync’
{10 PLAT16
VEE :
END 756)  HSync Return
——(7€65  Shield
——— VEE return
——(758) 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[ 16L These RDIV16’s are being used as
ECL terminators. so their power connections
must change to reflect ECL conventions.
RDIV16
# %d16x B
=GND =VCC
8| 16L
RDIV16
# %c13x C
=GND =VCC
8! 16T
RDIVi6
# %el1dx D
=GND =VCC
- 8] 16'
RDIVi6
# %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.

X.0 AR BufX.0 X.8 2 [N§3! BufX.8
Z1} a5
/?/ewa /?,9153
41 41
E X.1 4 \q% BufX.1 @ X.9 4 \%% BufX.9

/?fe16b /?/e‘\Sb

X2 6 [N§24! BuiX.2 TeLX10 R BufX.10
/?/e16c /(e15c

—>1 X3 s [N§2*" BufX.3 X1 g [~§2! BufX.11
i
A‘lﬁd /?/815d

X 17 NS4 Bufx.4 L X.12 17 [N8p 41 BufX.12
1]
/‘/9166 /f/e«‘se

X5 15 [N BufX.5 = X.13 15 [ N4 BufX.13
LA er6t LA e1st

A 41 S~ r4t Butx.14
[ZarXe 13> BuiX.6 5 13
e16g /re‘ng

X7 11 N4 BufX.7 X.15 11 [ N4 BufX.15

b

g

g

g

>
.
IS

148}
L1 "e16n A e15n
S241 S241 5241 5241
e16i e16j e15i e15j
EN’ EN EN' EN
1 TS 7 )
GND PullUp vee GND I PullUp l
) o)
Olc™~X_HC125 TTLVideo
Video 3 /# %g7a
Vbba7 1 ] This is used to test the video lines being sent to the monitor
Viceo’ 6
. . c '\:d:C125 TTLVideo®
z #°g7b
#TP108 S #TP112
© tb @ tb
"M #TP100 !
O tb
B ECAGERLS “#TP114
O tb @R tb
REAGER !
@ tb
" ; RDIV16
RD1  =vCC
§ RD2  RD14 12 Enb51MHz
RD3 RD13 )
Z1RD4  RD12 13 Test
S+{RD5  RD11 -7-‘3
;4 RD6  RD10 th
o RD7  RD9 [
=GND RDS8 ] Most other resistors used on HSIO62.sil
g8
TstDataBorcer’ 1 TstDataBorder
TstEndAddrHi® 3 TStEndAddrHi

h8b

| TstDispVrtPm’ 5 >

s0a 02
h8a
s0a>02
soa ol
h8c
s0a 08
h8d

TstDispVrtPm

TStEndCntPrm’ 9> TStEndCntPrm
11 S04 10 Test1
h8e
Project File Designer Rev | Date
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A B
TAlS! 1 Rofmvj?/cc GND TB1!9! 1 | o PV L onD
breDisp/Proc 8T 2| R0Y ZYCClis eciweuisets: FPLC S 2| f0)  Aoaalis  Fuie:
preLRASIS" 3l RDs  Ebl% [aecicaste RCUPE & 3| RR2  RDia 2 _Testzm
TAG'D' 4 nDs ROl [z Taize preLCAS " a|pDS AR sime e
TA5'9! 5| Roe  RD1% [12 precaso TB5'%! 5 pos  RoiZ [[2__TwoBite!
TAG'S! 6| Aoe  nbqo [l preRAsts: TB6'S! 6 1hoe  Roio lL_TBi1S"
5IMHZI1! 7 10_ECLppCIk 9. TB7:9: 7 0 TB10'9"
RD7  RDg {IO-EELBBLK. RO7  RDg (0—B10S
VEE| =GND RD8 |2—Tick67:9: VEE| :GND RD8 |F2—TBS:9:
# °d19 #°%c16
C D
TC12: 1 RDfD'Vf?/CC GND TD1'g:! 1 a2V | onp
TC2 2! 2l Ros  ansi |15 Tickse g Toz's! 2l RDa  mapis |15 setups:
TC3o! 3] Roa  noia 04 RCE s SRICY 3l A5 Rb4s |14_ECLCycle3Te:
ECLRAS T 2l RDs  RP1S (3 croe Tha's! | f0% R [ Tickre
ICsg 5| R0 D2 crie CouniReser 9" 51 R08  RDi2 [12__Tpize
TCoo! 6l nDe Roie [icrze! LastTick 6l Roa  Roie __Toiie:
TC7g 7 10_StartRead 9 To7a: 7 0__ECLIY
RD?7  RDg |po—212nk RO?  RDg HO—SGbl_
VEE| = GND RD8 }2 9. vee| -GND RDs S DByte0:8:
#°c13 #%e14
E
LdSR''g" 1 RDfD'V:f,CC GND
TE2'Q! 2l nba  Aoaa Lis DByte.1'9"
TE3'9! 3| RD2 RD [a DByte.2.9
Blank 1 a] RD3 RO I3 DByte.3.5"
PViag: 5l noe  nots 12 DByte.4'g:
Towre @ 6| noe RO [ DByte.5'S!
5iMHz 32! 7 0 DByte 60
RD7 ~ RDS g DBvte.7'5!
VEE| = GND RDS K
#°%g11
Termination Packages A. B. C. D. E above are Note: The prefix # % in front of chip position causes the chip to

100 ohm termination to -2 V
Allen-Bradley part no.

316E161261

Pin 16 on each termination package is connected

to GND and Pin 8 to VEE (-5.2 V). This is done on
pWSDO0S.sil and sWSDO09.sil where there is more room.
This connection make the termination compatible

with normal ECL power rules.

be wired upside down in socket. This prevents cutting of
ground connections on stitchweld card.
The suffix! prevents Route from attempting automatic

terminator assignment since DO stitchweld card has none defined.
Subnet wiring order for a net is done by appending to the net name
a!followed by the wiring sequence number of the node in the net.
Automatic terminator assignment is inhibited by use of ! as the
last character in the character string of the net. This must occur

after the subnet feature if it is also being used.
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File
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Control Register

BufX.0 3 0(13.527300 2 HeadSelect16
BufX.1 4 D1 Q1 5 HeacSelect8
BufX.2 7 D2 Qz 6 HeadSelectd
BufX.3 8103 c»; S HeadSelect2
SufX.4 13 D4 Qa 12 HeadSelect1
sufX.5 14 D5 Qs 15 DriveSelect
BufX.6 17 D6 Q6 16 FaultClear
BufX.7 18 19 ReducelW
D7 Q7
b12 Drive
CK _CL-
11—[ 3 Control
KCtIClk
#TP0O47
Q tb
1
BufX.8 3 Dgsmzo 2 Step
BuftX.8 4 D1 Q1 5 Directionin .
BuiX.10 7 6 FirmwareEnable =
g D2 023
BufX.12 13" gi gj 2 . WriteCRC
BufX.13 14 15 WakeupControi.0 .
BufX.14 17150 8216 WakeupControl 1 | OPeration
BufX.15 18 19 WriteEnable
D7c12 Q7 ] -
11CK SL' 13 N12 12 WriteEnable 11 S04 10 _BWriteEnable
c2f e2e 16
tt
SKY
10 #TP0O49
BuflX.11 12 D S.Q ] ETransferEnable
. S74 1
122F KCti- 1 {%‘2 KCti= 2 3 11 a5b BTransferEnable is clocked tt
. y e10a S00 C ~_§ separately to reduce prop.
preWsitClk ! /o14a ROT" delay. if the LS273 were #TPO48
e 3 used. an additional driver
IOPReset’ ' l would be needed and WordBoundry might not be
turned offin time at the end of a transfer.
LS273 LS273
SKY 4 D o 5 STransferEnable 7 D o & DelTransferEnb
t8¢c 18d
15373 NRZClock
18j
CK CL®
NR2Clock o
BTransferEnable
WriteData Register
BufX.0 31585278 12 WriteData.0
BufX.1 a4 D1 Q1 5 WriteData. 1
ButX.2 7 D2 02 6 WriteData.2
BufX.3 8 D3 03 S WriteData.3
ButX.4 13 D4 Qa 12 WriteData.4
BufX.5 14 D5 o5 15 WriteData.5
ButX.6 17 D6 0616 WriteData.6
BufX.7 18 118 WriteData.7
D7 Q7
c10
CK _CL-
11 1
WrDatClk
BufX.8 3 DéSZ7300 2 WriteData.8
BufX.9 4 01 Q1 5 WriteData.9
BufX.10 7 D2 Q2 [S) WriteData.10
BufX.11 8 D3 039 WriteData.11
BufX.12 13 D4 04 12 WriteData.12
BufX.13 14 D5 os 15 WriteData.13
BufX.14 17 D6 0616 WriteData.14
ButX.15 18 19 WriteData.15
D7 Q7
d10
CK_CL-
@ KQOData~' 3 @4 KOData~ 5 o 1] 1
preWaitClk’ e10b 4 |S00
e11b
BTransferEnable
XEROX Project Dandelion Disk Controlier File Designer Rev | Date
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Status/Test Multiplexer

HeadSelect16” 2 18 X.0 DiskReadClk 2 18 X.0
atie clia
HeadSelect8" a 16 X.1 DiskReadData 4 16 X.1
a11b ¢11b
HeadSelectd’ 6 14 X.2 DiskOQutputClk 6 14 X.2
at1c clic
HeadSelect2’ 8 12 X.3 DiskWriteData 8 12 X.3
atiad c11d
HeadSelect1’ 17 3 X.4 SeekComplete’ 17 3 X.4
atlie clie
SeekComplete 15 5 X.5 Directionin’ 15 5 X.5
2114 et
Track0O 13 7 X.6 BHoriz 13 7 X.6
atig ciig
FirmwareEnable 11 9 X.7 ReducelW" 11 ] X.7
alin c11h
IndexFound 2 18 X.8 TTLVideo 2 18 X.8
b11a di1a
SectorFound 4 18 X.9 Sector’ 4 16 X.9
b11b c11b
SA1000/SA4000' 6 14 X.10 DriveSelect’ & 14 X.10
b11c dtic
DriveNotReady 8 12 X.11 BVert’ 8 12 X.11
b1 @1ia
WriteFault 17 3 X.12 TTLVideo® 17 3 X.12
bite dil1e
Overrun 15 5 X:13 Step’ 15 5 X.13
b11t a1t
CRCError 13 7 X.14 ReadGate’ 13 7 X.14
1 b11 di1g
VerifvError 11 <] X.15 WriteGate’ 11 9 X.15
b11h g11h
S240 S240 S240 S240 S240 S240 S240 S240
atli atij b11i b11j c11i c11j d11i c¢11j
EN’ EN’ EN' EN’ EN’ EN’ EN’ EN’
1 19 1 19 . 1 19 1 19
@ —KStatus’ l l I J 331 KTest 4[
ReadData Buffer Register ReadData Regsiter
SerialNRZ.0 3| 55273 1o PReadData.0 3 00537400 2 X.0
SerialNRZ.1 4 D1 a1 5 PReadData.1 a4 D1 o1 5 X.1
SerialNRZ.2 7 D2 Q2 & PReadData.2 7 D2 a2 [3) X.2
SerialNRZ.3 8 D3 Q3 e PReadData.3 8 D3 a3 E] X.3
SerialNRZ .4 13 Da Q4 12 PReadData.4 13 D4 Q4 12 X.4
SerialNRZ.5 14 05 0515 PReadData.5 14 D5 QS‘S X.5
SerialNRZ.6 17 D6 0616 PReacdData.6 17 D6 a6 16 X.6
SerialNRZ.7 18 19 PReadData.7 18 19 X.7
D7 Q7 D7 Q7
as c9
CK_CL’ CK_ocC’
1] 1[_SKY T
SerialNRZ.8 3185273 2 PReadData.8 3505 40 k2 X.8
SerialNRZ.9 4 D1 a1 5 PReadData.@ 4 D1 Q1 5 X.9
SerialNRZ.10 7 D2 Q2 [ PReadData.10 7 D2 Q2 6 X.10
SerialNRZ.11 8 D3 Q3 ] PReadData.11 8 D3 Q3 E] X.11
SerialNRZ.12 13 D4 04‘2 PReadData.12 13 D4 04‘2 X.12
SerialNRZ.13 - 14 D5 05‘5 PReadData.18 14 D5 05‘5 X.13
SerialNRZ.14 17 D6 06‘6 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_ocC’
NRZClock’ 11] 1[__SKY 1M 1
WordBoundry’
l—ﬁ-l ~KiData’
Project Dandelion Disk Controller File Designer Rev | Date
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KCti=" 2 N SKY 10
~-KlData’ 1 LS10 12 SServiced’ <] Ls10 8 SServiced
KOData~" 13 |

b10a b10c
prewaitClk’

ServiceTrap

SKY.
4
2 s
D old
5749
SServiced 3|c78 (5273 (5273 (5273
C o <] 3i{p Q 2 SSrvcTrap 4 b P 5 SrvcDet.1 7 D o 6 SrveDet.O
) e8b e8¢ e8d #TPO50
Test1’ 1] NRZClock 100 NRZClock NRZClock tb
(? tb 2 !
1 #TPO52 ; Serviced
Service Request/ Overrun Prom O tb 7 c6a
1
BitCount.0 15|, 93453 faress 5| Ls273 - #TPO55
SitCount. 1 60 » T »D0  QOl* Used above tb
BitCount.2 7145 03 #TPO54 o1 o1§ Usedabove [ o0
BitCount.3 1 A6 12 @ tb 8:02 023 Used above O tb
SA1000/SA4000° 21,5 Q2 PReaState.0 ! 13708 Q3 1 RegState.0
BWriteEnable 3 Ad 13 SReaSiate 1 T4 D4 0415 R
Servicec y o1 eagState. D5 as eaState. 1
A3 _1 PPRawOverrun 17 16 PRawOverrun
WakeupControl.1 7 A2 14 FSA4000Re T8 Dé Q6 TS B) R
ReqState.0 6]as o 9 D7 g Q7 ataReq
ReagState.1 5 €
AQ e7 CK _CL
cs' cs 1 1
TstSrvcRgPrm 8] 1OJ
NRZClock
DelTransterEnb
FirmwareEnable 4 This is a two stage synchronizer for
SeekComplete 3 go S151 Kreq. It synchronizes KReq' with the
lsndexFound 2 D; processor clock.
ectorFounc 1
D3
DataReg 15 Y . . .
m_gg W‘-g SetKRegq 3 D o 2 pKReq 4 D o 5 KReg E
GND 13‘06 ai2b ai2c
12
D7 S374 Clk
BTransterEnable ] al2j
WakeupControl.0 10 S4 e CK OC
WakeupControl.1 7152 ] 1
St g GND
gno
Clk from the display
Word Status Register
LS273
WriteCRC 3 DO Qo 2 SWriteCRC
DelVerityError 4 D1 a1 5 VerityError
RawCRCErior 7 D2 Q2 [3 CRCErrer
Word Status Buffer Register &3 o3
'&lpa  aaff
14 1
BitVerifvErr 3 08‘52720 2 RawVerifyError 17‘ gg ggfg DelVerifvError
PRawOverrun 4 D1 Q1 5 RawOverrun 18 D7 0719 Overrun
, 2p2 02§ - ar .
BWriteEnable 8 D3 Q3 DWE 1 CK _CL
DWE1 13 12 DWE2 11 1
= Da Q4 ==
DWE2 14 D5 0515 DWES3
DWE3 17 D6 Q6 16 DWEA4
DWE4 18 D7 Q7 19 DWriteEnabie
- a6 . . .
s This "Shift Register" ,
NRZCI ) CK _CL delays WriteEnable until WordBoundry ha:s been Iatchecf
ock 117 1 the Pre-comp shift reg from the Prom using an S74 so it
w ’ SKY in the SA4000 or.here is empty will arrive before the CRC Checker
ordBoundry can change the RawCRCError flag.
. S374 ,
:187 ClrKFlaas 8 D o2 SyncCirKFlags 1©“ #TPOS7
al2e
Clk
Project Dandelion Disk Controller File Designer Rev | Date
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SerialNRZ Shift Register and Error Checking
SerialNRZ buffer

WriteData.15 3| N8 e SerialNRZ.15
WriteData.14 5 B QB (<] SerialNRZ.14
WriteData.13 7 c Qc 8 SerialNRZ.13
WriteData.12 Q D QD‘IO SeriaINRZ.12
WriteData.11 16 £ QE 15 SerialNRZ.11
WriteData.10 18 F QF 17 SerialNRZ.10
WriteData.9 20 a QG 19 SerialNRZ.©
WriteData.8 22 H 121 SerialNRZ.8
NRZInput 2 J 1&
11k tt
PLdSeriaINRZ" 23 . #TPOS8
GND 11 ]2k
=———C! c8
CK CL®
NRZClock 13] 14
BTransferEnable
WriteData.7 3 AN‘IQQQA 4 SerialNRZ.7
WriteData.6 5 B =16 SerialNRZ.6
WriteData.5 7 c QE 8 SerialNRZ.5
WriteData.4 ] D Qb 10 SerialNRZ.4
WriteData.3 16 £ QF 15 SerialNRZ.3
WriteData.2 18 F oF 17 SerialNRZ.2
WriteData. 1 20 G QG‘IQ SeriaiNRZ.1
WriteData.0 22 H o121 SerialNRZ.0
SerialNRZ 8 2], -1 © i #TPOSQ
A . Lk 5253
PLdSerialNRZ 23 . [S]
GND 11]oF 57 %0
—————Cl X1 7 BNRZWriteData
Cb8C 4 X2 oxX
K _CL’ 3
NRZClock 13] 14 X3 b7b
BTransferEnable
SWriteCRC 2| 52°3
SA1SkComplete 14 S1 b7d
Used with other 172 of mux to show RefMFMClock to PLL during Seeks EX' EY
1] 15
T #TPOBO GND
NRZInput 2 052570 a 7
SerialINRZ.0 318 476 1 CRCInput 11 DF9401O 12 CRCData
- 1
NRZClock’ WriteEnable 5 K- N
. #TPOS1  7AP062
SWritaCRC 1 {E‘:z SWriteCRC 100 cwe ﬁ:} tb
SyncWdFound c2a 2| MR er 13 RawCRCError
1 a8
O S0 S1 82
. #TPO63 GND 3] 5] 8
BitVerifyErr’
NRZInput 5\ 10|
’ 6 BitMisMatch 12 ’ R .
SerialNRZ.0 a S86 D S al® BitVerityErr
- S74
/ céb c7b
NRZClock 11
[ 18
Q
R
13]
SyncWdFound
Project Dandelion Disk Controller File Designer Rev | Date
Dandelion] Serializer/DeSerializer sHSIO50.sil Davies R|10/22/80}] 50
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#TP064

Q tb T®#TPO71
#TPO65 T
O tb #TPO72
1 O tb
#TPO66
AddrMkFound @ tb 1 r#TPO73
1 @ th
1
FS3453
. GND 151 ag al ‘S273 1o SAddrMkFound
BitCount.O 16 — DO Qo —
- =< A8 11 PBitCount.0 a4 5 8itCount.0
BitCount.1 17 Q3 - D1 Q1 -
- A7 PBitCount.1 7 6 BitCount.1
BitCount.2 1 - D2 Q2 —
- A6 12 PBitCount.2 8 S BitCount.2
BitCount.3 2 Q2 - D3 Q3 =
A5 PBitCount.3 13 12 BitCount.3
SyncWdFound 3 = D4 Q4 =
A4 13 PSvncWcFound 14 15 SyncWdFound
SAddrMkFound dinz @1 PPLcSerialNRZ__17]0°  O50% PLdSeriaiNRZ'
WakeupControl.1 7 A2 1a 3 D6 Q6=
BW riteEnable 6122  ao %o7,, Q7j°
CRCinput 5
A0 4s L@t #TP067 S-St
CS' cs: 1 1
10] 8 © t #TPO68 O
——1 ©t #TPo6S 1} #TPO74
15 F93453 tt
16 AS 1} # TPO75
17148 asf! ©
1 . #TPO76
AB 12
2 AS Q2
3 Ad 13
‘; A3 Q1
6122 aof® L@t #TP070
5 AO SKY
e5
CS’ CS 4l
10f 8 PWorcdBoundry’ 2 S .
TStFIgWdProm .0 5 WordBoundry
NRZClock 3| 962
c o6
R
i
DelTransferEnb
Using an S74 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
S74 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
9 tb
b
The inputs to the encoder #JPO:B
must be synchronized to 1 t
its clock. They arrive too #TPO79
late for the prom if read 9 tb
directly. 1 #TP0O8O
9O tb
LS273 F93427 1
oo oo-g 12427 g PNRZpWrData.0 3 055273002
‘}-01 Q1p A6 Q3 PNRZpWrData. 14 P E
D2  Q2p SRS l1o] PNRZoWrData2 715,  4,[6
1% D3 03-:2 —aa Q2 I PNRZoWibata.3 802 g5[8
. pa  oaH 21a3 11 PNRZpW Data.4 13 12
ShRzfimedala 12ips  gsp® a2 Q1 PUnCompMFM___14]ps  O2R5 UnCompmem
N‘;&CCI k°‘“" 5106 Q6f2 = A1 12 PPreComp.0 7]0e i3 PreComp.0
oc D7 g Q7F AD o Qo PPreComp. 1 B0, arke PreComp. 1
CK_CL cs'_cs CKb“CL,
T 1 1a] 13 5T
TstEncodeProm
15| Fo3427
1 2; a2 1@t #TPO81 .
2
31h> a2 1 ©u #TPO82
_ : 4183 11 1A
ENRZWriteData 7 Q1 Ot #TPO83
ESvncWdFound 6 A2
£ A1 12 1
ENRZClcck 51a0 Qo ©ti #TPO84
a4
cs_cs:
1 ©®u #TPogs 4| 13
- ©tu #Tross
L ©tu #TPO8?
TstEncoceProm
ReftMFMClock
EWriteEnable
4 )
3400 S151 #TPO88
>1D1 tb
bDU-4 |., 2 1
04% MEMW 20 75]D3 v 5 BMFMWriteData
CompMEM ; 8:2”10 MEMW30 14104 wiR
UnComp DIN g5lE MEMW 40 13 gg
1§ L2157
Reduce W a3 Qo o Although inputs D3 and D7
pe Cuce 5 To]S4 are never chosen. they are
precomo.1 1S2 b3 attached to prevent decoder
1oL omp. s1 glitches on switching.
i 7

When ReducelW is true. pre-
compensation should be GND
enabled (inner tracks). .

Project Dandelion Disk C?onrroller File Designer Rev | Date
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BNRZW riteData 2 052570 4 DiskWriteData
BMFMWriteData 3 B d3b
5 ‘u{ 3 I DiskWriteData +
SA1000/SA4000’ 1 6 ) )
GND 15| 3% s257 7]¢%@ | 2N75114  piskwriteData-
V,
d3f Note that active puli-up
outputs are used for both the
UWriteEnable SA 1000 and SA4000 drives though
they are not required for SA 1000
DiskOutputClk <] ™~ ui[ 13 DiskOutputClk +
10 3
SKY DiskQutputClk-

)
:zé)_ 14N75114
VE '

HeadSelect1 1 NOB 2 HeadSelect1’
a2a
HeadSelect2 3 NOB 4 HeadSelect2’
az2b
HeadSelect4 5 NOB 6 HeadSelectd
a2c
HeadSelect8 9 NOB 8 HeadSelect8
a2d
HeadSelect16 1 NOB 2 HeadSelect16
b2a
ReducelW 3 NOB 4 ReducelW
b2b
Directionin 5 NOS [S) Directionin’
b2c
a :
Step S NP 8 Step
b2d
FaultClear 11 NOB 10 FaultClear’
b2e
DriveSelect 13 NOB 12 DriveSelect’
b2t
DW:iteEnable is delayed 5 bit times to let
Pre-comp shift reg clear out at end of write operation.
DWriteEnable 5
538 6 WriteGate'
RawOverrun 2 AbortWrite’ a4
)502 1 | c¢ib
I0PReset’ 3 S04 4 |OPReset 3 /
%26 ela
BTransferEnable 2
3 ReadGate’
UWriteEnable’ 1 S38
d1a

The use of UWriteEnable prevents a race between

WriteGate ' and ReadGate’. If BWriteEnable were used, there would be
arace 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 N.R.g!lock to pause, but only temporily.
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DellnputData,

SKY 5DUZ SKY
4| Q4 12 __InpPisD10 4]
- Q3 2 s .
SKY 2 b S als InputPulse 1 OIN Q2 (o} — Ds740 5 InputArrived
S74 Q1 f2a
InputData 3 e3a i3 OC8 3 [ 5] InputArrived’
(- Q
R’
R
* -
13 12
D 1
1 ———@ t1 # TP121
InpPIsD10°
Test1” SKY
1ol 1o
MD S'Q <] CompareEnable 12 D S'Q 9 ClockArrived
S74 S74
3b f2b
InputData 111 11 N
[od Q‘_ﬁ C 0_8 ClockArrived
R R’
13 13 1
DrvMFMClock” Qu #TP122
2 ™~
, |s00 02
t4a /
ResetCompare’
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DiskReadClk- 2

N75107
DiskReadClk +

4 DiskReacClk

DiskReacData-

DiskReadData +

DiskReadData

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

SeekComplete’ 1 RDIV16
T K00" > RD1 =vcC 5
rackf RD2 RD14 |k
Index 3 114
n RD3 RD13
Ready 4 113
- - RD4 RD12
WriteFault 5 112
; RD5 RD11
Sector 6 RDE RD10 111
RawSA1/SAS’ 7 RD7 RDS _‘LO
-GND RDS8 S PrinterReg’ Pull this up so display request will work even
- 3 if Options board is unplugged.
SeekComplete’ 5 N1id (3] SA1SkComplete
c2c
Track00® 9 N1a 8 Track00
c2d
Index’ 11 N14 10 Index
c2e
Ready’ 1 N1d 2 Ready 3 N1d 4 CriveNotReacy
d2a d2b
WriteFault® 5 N14 6 WriteFault
d2c¢
RawSA1/SA4" <] 'N12 8 SA1000'/SA4000 11 N1d 10 SA1000/SA4000°
d2d d2e
Sector’ 13 N1 12 SAd4Sector
a2t
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Testi®

4| 10]
SKY 2708 ol5_SRefMFMClock —245 S ole RefMFMClock
S74 574
3 aila 11 al0b
C Q‘-ﬁ C Q 8 This signal has a 33%
R R duty cycle
HalfClk ! SKY 13 the SA4000 clock trails the change

in data by only about 70 ns. This is
RefMFMClock’ no enough time to guarantee the
FIdWdProm reacts the to the new

HalfClk is a 25.5 MHz clock generated

inthe CLOCKS section of the display 10;._SLY data. To fix this. we synchronize
It is divided by three here to produce a 12 - the SA4000 data with its clock.
117 ns clock to run the disk b Sqle SyncSA4Data
S74
DiskReadClk 11 (f:Sb
off
R’
13| sky
Show Reference clock to PLL
during Seek Operations so it
RetMFMClock 10 XgZSS cannot drift out of lock.
DiskReacData b1
2] i; ox2 This is NRZ data if an SA4000 transfer
130 x3 b7c Wrap-Around Multiplexer is happenning. MFM Data if there is
Caliborpata 55257 |7 an SA1000 transfer. InputData
DiskWriteData [ 1&
Testt tt
Note the delayed version of the #TPO8S
Input Data is used. Thisis because SKY
it is the properly 180 degrees out 4 10
of phase with the DrvMFMClock. 2 S 12 S°
D 5 PulseTrap b S SyncRcvMFM
It lags InputData by 50 ns. 5740 5740
DelinputData 3 Ce4a s 11 ce‘“’ B
Q’ Q’ .
R’ R’
SKY 1 | 13
PulseTrap’
DrvMFMClock
Test1®
AdTMKCnt 4 11,3257 le SA1NRZClock
SAIWINRZClock 10 B d7¢ while reading or verifying the SA 1000
BWriteEnable 8 11 disk the NRZClock should be derived from
]SOZ 10 s02 13 UWriteEnable 1 1op oosy the data stream. While writing. itis
DWriteEnable ] - 12 4 GND_15 £ a7t synchronized with ReftMFMClock like the rest
Z/e1 c [_/e‘ld 1 of the controller. ,
tt SA1WrNRZClock is produced as part of the
. #TP0O90 TimingClock divider in the Input Multiplexer.
UWriteEnable’
We note that AdrMkCnt.4 ceases to be active when TransferEnable drops.
A clock is needed to start a write operation, so SATNRZClock is set to the
always active SATWrNRZClock as soon as WriteEnable goes active. To ensure
the DWriteEnable shift regiter delay is cleared. we keep SATNRZClock set to
SAT1WrNRZClock until DWriteEnable goes lo.
Project Dandelion Disk Controller File Designer Rev | Date
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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. The Data and clock are
not valid until AddrMkFound is.
T #TP091 - #TPOSB
9 tb O tb
1
#c')rptobgz " #TPoge
h Q tb
Address Mark Recognizer Proms #gPtObQS ! #TP100
9 tb
GND 15|, £99458 1 9
SA1000/SA4000 18158 11 3| LS273 |, MFMDetected.0
AddrMkFound 17 Q3 L—=4Dp0 Qo
AGIMKCNL.O 3 A7 4 D1 a1 5 MFMDetected.1
ACerCnt'1 > A6 ,_12 PSA1Sector 7 D2 Q2 [} SA1Sector
AdrMkCTTD a5 Q2 PACIMKCnt.0 8] 4al@ AcTMKCnt.0
- A4 113] PAdrMKCnt.1___13 12 ACTMkCnt.1
AdMkCnt.3 diaz Q1 PACIMkCnt.e 14122 94135 AdTMKCNL.2
AGrMKCnt.4 7 ] drikCnt, D5 05 MEE Nt
A2 14 PACrMKCnt.3 17 16 AdTrMKCnt.3
MFMDetected.0 lay QO FAdMkCnt.a _18]0°0 8[43 AQTMKCNL.4
MFMDetected.1 5 - D7 Q7 -
AQ 16 e6
cs' cs’ CK L 1
7] 8 ©
Jf #TP101
F93453
15 as © u
A8 11 1 #TP102
117 A7 O3 —© ti #TPOg4 1
A6 12 1~ tt
2las Q2 —@©@ t1 #TPOSS #TP103
A4 13 - 1. SKY
‘71 A3 Q1 O t1 #TPOSE a
3 :f a0l PAddrMkFound 2 5 s-Q 5 AddrMKkFound
51h0 S74
17 1 3| c4a
cs' Cs tt C ol
10] 8 . #TPO97 R’
TstAddrMkPrm 1,
DrvMFMClock
SKY
4|
SKY 2 S
D 5 SyncXferEnb 1A
5740 O ti #TP104
{5a
3
Cc Q.j
R’
BTransferEnable 1]
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Sk8 4

—-©® 1t £TP105
Sk4 5
Sk1_ ¢
SO08 ¢
LS3¢3/g L3835 SKIBTO The SA4000°'s SeekComplete
5 QDrg Qo fec is delayed by 29 Sect
aSkCmoClk__ 1] . acP— {3] . ac{d elayed by 29 Sector
S02 O A 14 A’ 0 puises. to make sure of at
SA4Sector 6 | QB QB o
ﬂb Qa 3 QA” least 28 sectors. This gives
daa dab a 20 ms delay for the heads
cL cL SA4SkComplete to settle
SKY4
. = 2 12
DriveSelect 3 stps I RSeekComplete I1@tl #TP106
r ~ b10b 5 052570 7 SeekComplete
SA1SkComplete 6 B d3c
SA1000/SA4000’
SKY
10
12 DS 9 SectorFound
Q
S74
SA4Sector 5 052570 4 Sector ‘1 Cc4b 6
SA1Sector 3 B c5b R‘Q.
SA1000/SA4000° 13
SyncCIrKFlags®
SKY
I 4]
2 DS' S IndexFound
Q
S74
ab5a
Index 3
[od .Q._ﬁ
SvncClrKFlaas® 17
LS393 & One16thRet LS393§
QD QDHY
RefMFMClock 1 . QC| l 13},.. QC
A a8 A QB ? TiminaClock
QA QA
f1a f1b
CL CL
2 12 SA1WINRZClock
Test1
DiskReadClk 51,52%7 .1z DiskOutputClk
—— B c5¢c
DiskReadClk 11] 5257 le NRZClock
SAINRZClock 10 B c5d
e @ 8 NRZClock’
e10d
SyncSA4Data 14 052570 12 NRZIinput
AdrMkCnt.2 13 B c5e
SA1000/SA4000' 1
GND 5] 2P 5257
c5f
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The 50 pin cable to the SA1000 drive has been reduced
10 37 lines so the 37 pin connector on the stichweld
board may be used.

The connector on the stichweld board is a 37 pin female
in the 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 P e
—33D : 137 3
778 RawSA1/SA4 118 4
—- . 136 5
__D @1 Sector 117 s
135 . 135 7
778 SeekComplete 116 8
HeadSelectd’ D) ;fg ?o
HeadSelect8’ —-—@ XY, ;'33 ;;
HeadSelect1’ 2 D113 ;33 ;3
HeadSelect16" :@ ;‘3; ;g
HeadSelect2’ -‘E ) ;‘3? ;;
s 129 19
| = 170 Incex 110 20
128 . 128 21
Ready’
DriveSelect’ @ 109 ;g? gz—.
GND g
1 108 Drive Selects 2. 3and 4 are ;gg §O .
FaultClear’ @ set to ""Never Selected. " 107 3.
___@ Send GND on them to properly 125 32
Directionin’ 106 isolate the FaultClear line. 106 34
Step® —(12% 124 35
05 105 36
ReadGate’ :@ ;gf ‘;g
WriteGate’ 2 C@ ;gg 33
—d2D . 121 a1
GND @O Track00 102 42
<120 . s 120 43
101 WriteFault 101 44
—
In addition. GND to pins 1,23, 25.27
29.31 and 45 of 50 conductor cable
* Breaks in consecutive numbering
The 16 pin data cableisinstalled in a DIP socket 16 pinconn 20 pin cable
1 5
16 6
2 7
DipCable 15 8
DiskReadClk + 1 16 DiskReadClk- 3 9
2 P Plehs 14 10
DiskOutputClk s 3172 P15h: DiskOutputClk- P 11
a]P3 P14R3 13 12
DiskWriteData + 5174 P13h3 DiskWriteData- 5 13
6 PS P12 11 12 14
DiskReacData + 7 g? g;‘é 10 DiskReadData- 6 15
GND 8 9 GND 11 16
P8 P9 7 17
o1 10 18
8 19
This is called "DConn" 9 20
DiskReadClk + 1 Wm #1a1b
= These termir:ation resistors are mounted in

DiskReadClk- 2 r—576—11 5 #1aic the unused holes of 20 pin sockets holding
= 14 pin chips. They are each 51 ohms.

DiskReadData + 1 ——16 #1a2b
1. 5116 |
DiskReacData- 2 rgr're—m 5 #1a2c GND This resistor supplies logical one to the board
e It is also 51 ohms
VCC 16— 11__ #2b2b SKY
—1.sr16r t
Project Dandelion Disk Controller File Designer Rev | Date
Dandelion Disk Cables sHS1059.sil Davies R|] 6/72/80
L




Clk2

DrvMFMClock'

Clk1 5 10 13
Q 6 S00 |8 S00 \A11 DrvMFMClock
DisableMFMCIK’ 4ltap P 9 |fac 12 |tac
TstMFMClock® I
C103is a 1.0 uF tantalum capacitor
L101.22 uH ClkSupoly 1| FPLAT 120 vce 1 FPLAT  [20veC
L102. 12 uH Clka 2] P1 P207g Clk3 BPumpBias 2% P17 8 P20RSVEE
C108.1.0uF  GND 3]P2 +P19[78 ClkSupply LM741 GND 3]P22 7 P19[f8  PumpFeedBack
R111. 100 chm Cika 2]P3  P18[F7 CIkO VEE 5] P33 6 P87
Q101.2N5770 CIkO 51P4, . PITHE ClkSuoply R727.1.0KOhm  PumpBias 51P44 S P17  BpumpBias
6] PSP € P16 S Clk1 C134.0.47 uF EPumpBias 61P5  P165 pimpFeedBack
C118.150pF  CIk3 77| P6 € P1514 GND C132.0.027 uF DCError 71P8  P15H4 FIDCError
R110.4700hm Clk2 g|P7 Pl4n3 Cik3 R117.510 ohm [&]P7* PI43 BulbDCError
R103.510 ohm CIk1 cjPs  P13R7 VEE C131.0.0027 uF  FEilDCError s]P8 P13 GND
C107.0.1 uF GND 10 PS P12 ClkSupply R126.110 ohm GND iclPe* PI12FT FiiDCError
= p10 *+P11 P10 P11
qd hd4
C1189isa 1.0 uF tantalum capacitor
CR103is an MV 1404 VariCap. used to control
the oscillator frequency.
1| FPLaAT 0 1| FPLAT 0
R112.510 ohm VEE___27P1 P20 %9 CIkAdIO R125.2.0 KOhm PumpUpSupply _ 2]P1 P20 %g PumpFeedBack
C120.0.1 uF [2]P2 P1913g Q103.2N5771 PumpUp 3 P2b P18198" Pumpbias
C119. 1.0uF  CIkAd|O 4|P3 *PI8FT Q102. 2N5771 PumpUp a]pr3p € P18 PumpUpSupply
R105.4.7 KOhm CikAc|1 5]P4 *PI7THE] GnD DCError 5| Pab e P17IET
r13, 200 KOhm Clkaci2 61P5 P16 Cikadj3 Q105.2N5770  PumpDown 6]P5¢ ¢ PISIHS DCError
2.0.1uF  CkAQi3 71P6+ PiSHa  TCika Q104. 2N5770 PumpDown 71760 ¢ P15 4 FumpDownSupply
C..103. MV1404 8P7 , P14R3 BufDCError PumpBias g|P7b e P17
C124.47 pf ButDCError s]P8-’ P1355—GND R138.2.0 KOhm PumpFeecBack o |P8¢ € P13[73
C123. 100 pF GND_i0]P9* P12f3 BufDCError. R128. 100 ohm GND_10]P®  P'2HT pumpBias
=2 o ini0 + P11 == p10 P11
a3 h3
CR102. 1N5221 PumpUpBias 1 FF;/'-AT 20 VvCC C133.0.1 uF GND __t| FPLAT oo vce
R123.910 0hm inputhrnvec 2 P17 P20 Bimbup R124 180 ohm PumpUpSucply 2 | P P2017oT
R122.9100hm InputArrived 3| P2 P1SH8 PumpUp R135.200 ohm PumpDown. 31P2 P18198 PumpDownBias
R115.200 ohm PumpUp 4| P3 P187  PumpUpBias  R133.200 ohm PumpDown 4|P3  P18L7
R116, 200 ohm PumpUp 51P4  P1716] CR104. 1IN5221 VEE 5|P4  P1THe
R120.510 ohm ClockArrived 6]P5  P18HE] vce C140.0.1uF  PumpDownBias _6]P5~" P1€[5 gnp
R132. 1.1 KOhm T[z1P® P'5Hal_ Pumpbown R136. 180 ohm 7]P6  P15h,
R134. 1.1 KOhm ClockArrived’ 81P7  P14R3T PumpDown . CR101. 1N4148 BDrvSelect 8| P7 P P14RT cika
C121.0.1uF 9 ;’g s:gﬁ R137.2400hm PumpDownSupply 8] P87 g:g T2 VEE
R114. 150 ohm GND 10 P10 P11'1—1' C141.0.1 ufF GND 10 P10 P11 11|
g2 h2
o[ Friat oo
CIkAQjO 2fp1 P20 &9
3 P2 P19 lg
P100. 4" P3 P18l7
5K.3/4 W ™ pg4 P17 .
potentiometer - g" P5 P16 -12 ClkAgi2
» P15
7 | P& -14
ClkAdj1 gfP7  Plams
R109.270 ohm DriveSelect g|P8 P13, BDrvSelect
Q] P9 P12 11
P10 P
g1
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C#TP117
@Ptb

1
T#TP115 T#TP118
@ tb @ tb
1 1
T#TP116 "#TP119
@P tb O tb
1 1
T #TP120
tb
1 RDIV16
=~ RD1 =VvcC
%{RD2 RD14 {4
> RD3  RD13 i3
=~ RD4 RD12 : .
g.. RDS  RD11 K2 Disable MFMClk
= RD6 RD10 0
RD7 RD9 3
=GND RD8
g8
Most other resistors on TstSrvcRgPrm’ 1 soa 2 TstSrveRgPrm
this pkg used on dwg h7a
HSI030.sil
TstFicWdProm’ 3 s04 4 °__TstFidwdProm
h7b
TstEncoceProm’ 5 S04 6 TstEncodeProm
h7c
TstAccdrMkPrm® S 504 8 TstAddrMkPrm
h7¢
TstMFMClock”
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