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1 Scope 

The UDCll User's Manual cov e rs the ~ndromeda UDCll MSCP 
Winchester/F loppy Disk Co ntroller. The UDCll cont ro ll e r use s DEC Mass 
S tor age Con tro 1 Pro to co 1 (MSCP) to control wi nc)les ter and floppy disk 
d r i v es u s i n g the Do ha n d 1 er . The o DC 11 con ta i n s· . a boo ts t r a p ROM . The 
UDCll User ' s Manual i s intended to p rovide e no ugh informa ti o n for a 
user to do the following: 

verify/configure jumpers on the UDCll 

In s tall the UDCll in an LSI - 11 backplarie 

Con nec t the UOCl l to one or mor e d isk ~riv es 

Configure th e UDC ll for spec ifi c d rive s 

Format and tes t f i xed and remov~b le media 

Related documents : 

DEC Microcompu ters and Memories lla nd book 

DEC Microcompu ter Interfaces Hcind book 

2 Description and Specifica t i ons 

The And r omeda Sys t ems UOCll Winche;,ter/Fl oppy Disk Controller is CJ 

s ingle dual-width card whi ch plugs di r ec t ly into a n LS I -11 cor:i pu te r 
sys t em . To the syst em, the lJDCl l a ppears t o be an MSCP disk controlle r 
and a bootstra p ROM. The disk controller inte rfaces 5 . 25" \·Jinchester 
disk drives an cl 5 . 25" or 8 11 flo ppy di sk d rives -. to the LSI-1 1 bu s . T'.!e 
boo ts t rap ROM provid es fo r a u tomatic o r manu a l s yst e m startu~ on 
ei ther Winches t e r or fl oppy . 

* MSC P Di sk Contro ller 

The UDCll i s so ftware compa t ible with DEC oper ating systems using the 
DU or DUDRV h and l e r. Eight DU units are supported . Unit s 0 t hr u 3 may 
b e indi vidua ll y wr ite protect~d via e xternal switches . 

Each Winch este r di s k drive may co n tn.i n from 1 to 8 DU units. Each 
fl opp y disk dr i ve may contain 1 DU uni t , which may be s ingle or doub l e 
sided. Single sided 5 . 25 " diskettes a r e mcclia cornrat i blc with DEC RX SO 
diskettes . 

Fo rmat ting of bo th Win c heste r and f l oppy d i s ks is s upported . 

Transparent bad block replaceme nt i s rrovided for Wi nc hesters , so th a t 
the mcdi c:i appc<:irs perfec t to th e opcrtit it](J s y:; U:·rn . 

Al l da ta tr a nsfers to a nd from bo th Winchester ancl floppy disks are 
via 22 bit Dlock Mode Di r ect M~mory ~cccss (DN~) 
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* Bootstrap ROM 

The bootstrap ROM will automatically boo tstrap DUl : or DUO : upon power 
u p or system reset. Any DU unit may be ma nually bootstrapped by 
entering the device at the console termina l. 

Commun i cat ion to all disk drives is via a s i n9 l e 50-l i ne cable fo r 
easy system inte9r<.lt i on . This c<:ible will i nt e rf c:i ce d irectly wi th a 
single 5.25" Winchester drive . Multiple 5.25 " Winch e ste r dr i ves and 
floppy drives require personality cards . Th e UDCll c a n control up to 
four Winchester and floppy drives in any combi.nation. Each drive may 
be individually write protected via a line on t h e interface . 

The UDCll supports the following types of drives : 

* 5 . 2 5 " Winchester with Seagate 
interfaces-

Soft-sectored or hard - sectored 
512 or 256 bytes pe r sector 

Tc;chnology 

Red uced write curre nt l ine f r om c ontroller 
Fixed media , r e movabl e media , or both on one dr i ve 
Up to 64 512-byte blocks pe r track 
Up to 16 heads 
Up to 16384 cylind e r s 
20 us to 25.5 ms step ra t e 

ST4 1 2 type 

* 5 . 25" f loppy with Shugart SA4 00 t ype in terfa c es , or 8 " floppy 
with Shugart S~BOO type interfnces-

Up to 64 512- by te block s per tr ac k 
Up to 255 t r acks 
1 or 2 sides 
20 us to 25 . 5 ms step ra t e 

Specifications: 

S i ze : 1 dual-w i d th Ca r d , 5 . 25 " x 8 . 5 " x 0 . 5 " 

Power consumption : 

Q- Bus loading: 

OMA Addressi ng: 

Winches t e r Format: 

Floppy Format : 

Data Trans f er Rates : 

+5 voe @ 2 . 5 A, +12 voe@ 100 mA 

2 AC loads , 1 DC load 

Blo c k mod e , 22 or 1 8 bits 

9 , 216 bytes per tra~k , 

v e rtica l partitioning 

nxso comp.:i ti h l e 

2 : 1 

276 Kbytcs/s0co ncl , 5 . 25" Winchester 
1 2 . 8 Kbytes/seconcl , 5 . 25 " Flori?Y 
24 . 6 l<hytes/second , fl " Floppy 
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3 Jumpe r options 

The UDCl 1 contains jumper option s which cJeterm i ne the bus add~e ss , DMA 
addre ssi ng (22 or 18 bits ), and interrupt priority o f the MSC,P d is k 
controller , a nd th e bus address of the bootstra p ROM . Other jumpe r s 
chang e the data rate for floppy drives , and enable write 
p recompensation . Also , the UDCll has provisions for individ ual ly write 
p rotecting DU units 0 thru 3 . 

To determine the locati o ns of the= jumpers di sc uss ed in this s ection, 
refer to the UDCll Physica l Layout Diag r am at the end of this manual . 
A jumpe r is install ed by inserting t1 jumper p lug wh i c h connects two 
wire wr ap pins together . 

3.1 Add ress Selection 

There a re fou r 
'S2', ' S l', a nd 
as foll ows : 

83 
S2 
Sl 
so 

jumpers on the UDCll 
' SO' , which determine 

MSCP disk controller at 
MSCP d isk contro ller at 
Bootstr a p ROM at 173000 
Bootstrap ROM at 1 710 00 

board near U25 l abelled ' S3 ', 
t he bus a ddresses of the UDCll 

1 72150 (sta ndard a ddress) 
172 1 44 (alternate addres s ) 
(s tanda~d add ress) 
(altern~te address) 

The UDCll is factory configur ed with jumpers S3 and S l ins tal l ed . To 
use the alte rnate controller address , r emove j umpe r S J a nd i nsta l l 
jumper S 2 . To us e the alte rnat e boo ts tra p ROM ad dress, r emove jumper 
Sl and instal l jumpe r SO . To dis a bl e the boo:tstrap ROM , remove both 
jumpers Sl and SO. 

Some UDCll controll e rs use jumper SO to enable four maint~nance 
regi sters t hat are us e d during testi ng . Th ese c o ntrol l er s have an IC 
labelled ' WADU O' at board positi on U3 . On t hese c o n tro llers , jumper SO 
should NF.VER be in s t al l ed by the use r. Wr i tin<J i nto o ne of these 
registers may result in loss of di s k datn . · 

3 .2 OMA Addressing (22 or 18 bit addres si ng) 

OMA Addressing is d e t ermined by a jumper set n ea r US labe ll ed ' 22 18 '. 
The UDCll i s factory configu r e d wi t h jumper 22 installed . To select 1 8 
bit addressing, r emov e jumper 22 and i n stall j umpe r 18 . 

22 bit address ing c an cause probl e ms if t he UDCll is inst a lled in a 22 
b i t b a cl< p 1 an e w i th other ca rd s t h a t were not cl es i g n e d f or a 2 2 bi t 
backpl ane . Th is i s because the fo ur e xtra address l ines ( BDA L18 , 19 , 
2 0 , and 21) used to be non- bussed spa res. The mo s t commo n ex ample of 
thi s problem occurs when a UDCll i s insta lled i n a 22 b it bac k ?la ne 
with a n LSI -11 /2 processo r (whi ch wns no 't d l!Si<J ncrl for a 22 b it 
backpl ane) . The LSI - 11/2 brings some of: its i ntcr nzil test po ints t o 
the sam e pi ns thzi t are now us ed by the UDC ll f o r e xt r a address l ines. 

The correct solution to th is probl e m is to cut the traces o n the card s 
which were not desi9ned for thG 22 hit b~ck planc . ~nothc r so lution is 
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to prevent the UDCll (and any other 22 bit DMZ\ devices) from drivi ng 
the extra address lines in systems wh e re 22 bit addressing is not 
used . Select 18 bit addr ess ing to do this. 

3 .3 Interrupt Priority 

LSI-11 processors have a fou r leve l interrupt priority scheme. The 
interrupt r equest level of the UDCll is configured via a jumper set 
near Ull l abelled 'IS I6'. The UDCll is factory configur ed to 
interrupt at level 4 (the normal l eve l for MSCP d e vices) . To interrup t 
at level S , install jumper IS. To in ter rupt at l eve l 6 , inst a ll jumper 
I 6. 

3.4 Floppy Data Rate 

The UDCll is configurabl e for eithe r 5.25 " or 8" floppy drives. This 
involves two s ets of jumpers located near U41 and l abe lled ' 5FR ' and 
I SFW'. 

\ 

The UDCll is factory congigured for 5.25 " floppy drives . To select 8" 
floppy drives , remove jumpers 5FR and SFW and insta l l jumpe r s 8FR and 
8FW . Note tha t al l f loppy d rives must be o f the same s ize. 

Some new 5.25" floppy drives use a SOO Kb i t/second (8") d ata t ransfer 
rate. To use these drives, configure the UDC ll for 8 " data rate . Note 
that your 5 .25" diskettes will NOT b e RXSO compat i ble (but they wi ll 
hold up to 2560 blocks) . 

3 .5 Write Preco mpen satio n 

In ord e r to improve d a ta reli a bility, write p recompens a t ion is 
employed whi l e writing data to bo t h Winche s ter a nd floppy disks . Two 
jumpers labe ll ed ' PCW' and ' PCF ' is us ed to d i sable write 
pr ecompens a tion during testing . The UDCll i s factory configured with 
these jumpers install e d. When t h se jumpers a r e remov ed , write 
precompensation is disabled . 

3 . 6 Write Protection 

The UDCll has prov ision s for indi v i d u a ll y writ e protect i ng DU un it s 0 
thru 3 as well as each Winchester a nd floppy d i sk dr ive. Four spa r e 
pins on the UDCl 1 Q-bus ca rd edg e connector a r e used to protect DU 
un its 0 thru 3 . These p in s a re norma lly unconnec ted , and contain lK 
pull up re s i s tors on the UDCll card . I n t his state , none of th e uni t s 
a re write protecte d . To write pro t ect a uni t , the correspondi ng 
cardedge pin must be g ro und e d . The cardedge pins used , and the uni ts 
they corr espond to, are : 

APl DUO: 
AHl DUl: 
AEl DU2: 
BHl DU3: 
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Individual drives may be write protected by causing them to assert the 
WRITE PROTECT line coming from the drive whenever the drive is 
selected. Floppy drives do this when a diskette with the write protect 
tab installed (or removed, depending on the type of drive) is inserted 
into the drive. User-supplied circuitry which parallels this operation 
(asserts the WRITE PROTECT line whenever the drive is selected and an 
ex terna 1 switch is closed) would implement write protection for that 
drive. 

Most Winchester disk drives do not have rernoveable media with a write 
protect tab. There is no WRITE PROTECT line in the Winchester disk 
drive interface. However, there is a WRITE FAULT line, which is used 
to report write errors caused by condidions within the drive. The 
UDCll can use this 1 i ne, in the same way that the WRITE PROTECT 1 i ne 
is used by a floppy disk drive, to implement write protecting of the 
Winchester drives. All logical units within a physical Winchester 
drive are write protected together. 

4 Q-Bus Interface 

The UDCll controller is installed by plugging it into a standard 
LSI-11 backplane. Since the DDCll is a device which requests interrupt 
service and OMA access to the bus, it must be installed so that the 
the interrupt acknowledge/DMA grant daisy chain is unbroken. Also, the 
UDCll should be given a fairly high priority by installing it 
electrically near the LSI-11 processor. However, if there are DMA 
devices in your system without sector buffers (such as a magnetic tape 
controller) they should be at a higher priority than the UDCll. ·The 
UDCll may have other devices installed after it in the daisy chain. 

The UDCll uses the 'position dependant' interrupt priority scheme as 
described in the DEC Microcomputers and Memories handbook. Therefore, 
devices with a higher interrupt priority then the UDCll should also be 
installed electrically c~oser to the processor. 

The UDCll uses cardedge pins AFl, AHl, AEl, and BHl to implement write 
protection. These pins are normally non-bussed spares. Unless you are 
using the UDCll's write protection facilities, these pins must be left 
unconnected. 
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5 Disk Drive Interf ace 

The UDCll 50 - l ine I/0 c a ble (Jl) will interface direct l y with a single 
5.25" Winches te r drive . Multiple 5 . 25'' Winche ster drives may require , 
and floppy drives do require , persona lity card s . The rules fo r cab l e 
t erm ina tion shou l d be followed . 

5 .1 Cable Specifications 

The following tabl e d e scribes h ow to 
connector to the 34-line and 20-line card 
Winchester drive . 

connect the UDCll 
edge connecto rs on 

SO-line 
a 5 .25" 

Pin 1 of the UDCl l 50-li ne connector i s the end nea r the center of the 
card. Cables in Andromeda subsys t ems have pin 1 ma r ked i n RED . 

GND 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 

35 
37 
39 

41,42 

45,46 

49 ,50 

SIGNAL 

2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 

36 
38 
40 

43 
44 

47 
48 

UDCll 50-Line Connect o r 

NAME 5 . 2 5 " WI NCHE STE,R DRIVE CONNECT ION 

REDUCE WCURR Jl- 1,2 
HEAD SELECT 2 Jl - 3 ,4 
WRITE GATE Jl- 5, 6 
SEEK COMPLETE Jl-7, 8 
TRACK 0 Jl-9 ,1 0 
WR I TE PROTECT Jl - 11 ,1 2 
HE AD SELECT 0 Jl-13,14 
SECTOR Jl-1 5 ,1 6 
HEAD SELECT 1 Jl- 17 , 18 
INDEX Jl - 19 ,20 
READY J l -21 ,22 
STEP Jl-2 3 , 24 
DRIVE SELECT 0 J l- 25 ,2 6 
DRIVE SELECT 1 Jl - 27,2 8 
DRI VE SELECT 2 Jl- 29 ,30 
DRIVE SELECT 3 Jl - 31 ,32 
DIRECTION Jl - 33 ,34 

F MOTOR ON (Flo ppy only , do not conn ect 
F WRI TE DATA to 5 . 25 " Win che ster Dr i ve ) 
F READ DATA 

GROUND J2 - ll,12 
W WRITE DATA + J2 - 13 
W WRITE DATA - J2 - 14 
GROO ND J2 - 15 , 16 
W READ DATA + J 2- 17 
W READ DATA - J2 - 1 8 
GRO UND J2 - 1 9 , 20 

Pins 35-40 must be l ef t open. Do NOT connect t hem t o 5 . 25" Wi nchester 
drive pins J2-5 thru J2 - 10 . Note tha t Winc hes te r driv e p ins J 2-l thru 
J2-10 are unused . 
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5.2 Personality Cards 

For systems containing anything other than a single 5.25" Winchester 
drive, personality cards may be needed to adapt the UDCll 50-line I /O 
cable to each drive. 

Current personality cards include: 

WPCSF 

WPC5W 

Per son a 1 i ty card for 5. 25" floppy drives. The WPC5F 
rearranges the control signal lines. 

Personality card for 5.25" Winchester drives in 
systems with multiple Winchester d ri ves. The WPC5W 
performs the radial data multiplexing (not required 
with many new Winchesters). 

Each personality card plugs directly on to the back of its drive 
without extending beyond the drive envelope, and contains a 50-line 
flat cable connector which interfaces directly ' with the UDCll SO-line 
I /O cable. 

' Every floppy drive in a system requires a WPCSF. 

Some Winchester drives disable their READ DATA lines when they are not 
selected and some leave them enabled always. If you are using . two 
drives of the first type, they may be daisy-cha i ned without using 2 
WPCSW cards if your cable is fairly short (3 feet or l ess) . Winchester 
drives have non-removable terminators for the WRITE DATA lines but the 
UDCll is capable of driving multiply terminated·lines. 

Details of installing personality cards are in an appendix at the end 
of this manual. 
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5.3 Te rmination 

When more than 1 drive is connected to a UDCll, the term inatio n of the 
cable should be carefully considered. This is tr icky because the UDCll 
c an connect to both Winchester a nd f l oppy drives. Some lines are 
terminated by the Winchester , some by the fl o·ppy , and some by both . 
Here are some exampl es: 

1) In a s ystem with only 1 a ri ve (Winches ter or floppy) t he 
termina tors must b e instal l ed . 

2) In a sys tem with 2 Winchesters, put the d r ive wi t h t h e most 
heads at the end of t h e cable and i nstall the terminators on 
th a t d r i v e on 1 y . Th i s i s done so t h a t a 11 of the he a a 1 i n e s 
tha t are used will b e terminated . 

3) In a sys tem with a Winchester a nd a floppy , put t he Winchester 
a t the end of the cable and ins ta 11 the te rminators on the 
Winchester . If the flo ppy has separate jumpers fo r each 
termination, install the term ina tors f or WRITE DATA and MOTOR 
ON (HEAD LOAD) only . Othe rwise , inst a ll all the terrninatb rs . 
If you do thi s , SIDE SELECT , DIRECTI ON , STEP , and WR ITE GATE 
wil l be doubly terminated bu t th e UDCll is c apabl e of dr i ving 
multiply terminated lines. 

4) In a system with 2 Winches ters and 2 floppies , t e rminat e the 
Win chesters as in 2) abov e . Floppy WR I TE DATA and MOTOR ON 
(HEAD LOAD) may be termina t ed on the WPCSW at the end of the 
cable. In this case, remove the terminators from bo t h of the 
floppies. Oth e rwise, te r minate the last f loppy as in 3) . 

In any case , never install mor e than t wo term i nato rs (one o n a 
Winchester and one on a fl oppy ) i n any on e system . 
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6 Online Configur a tion Tool (OCT) 

OCT is used to describe t he Winc h e ster a nd fl opp y d isk dr i ves in you r 
system to the UDCll controll e r. This information i s stored in 
non-volat ile RAM on the UDCll. You need to run OCT only whe n yo u firs t 
install your UDCll, or when you wa nt to change the unit ass ignment s or 
drives co nnected to the UDCll. OCT is an RT-11 program which di rect ly 
access the LS I-11 I /O page a nd must b e run under an operat ing sys tem 
which supports t his . To run OCT , en t er : 

.R OCT 

OCT w i 11 ask i f 
address (1 72 14 4) . 
be u sed . 

you wa n t t o configur e a UDCll a t t h e alternat e CSR 
If you a nswer NO, the standard add ress (172150 ) will 

OCT will list yo ur curr e nt s ys tem configu r ation . The configu ratio n 
consists of o n e se t of unit as signments and four se t s o f dr i v e 
pa r ameters. OCT wi ll as k if you wan t to c h ange t h e con figur a tion. 
Answer YES to cha nge the assignmen ts or pa ramet e r s . 

6.1 Unit Ass ignments 

The UDCll suppo rts up to 8 DU un its and c a n contr o l up to 4 Winchester 
and f l oppy dis k d ri ves . Un i t ass ig nmen t s describe which DU units a re 
assi g n ed to which physica l dri ve . Units are numbered 0 to 7 and dri ve s 
a r e numbe red 0 t o 3. If y ou have a Winchester . o r flop py disk dr i ve 
that labe l s its drive se l ect line s 1 to 4 , yo u wil l have to transpose . 

If you wan t to change the u n it ass i gnme n ts , OCT. will prompt you for a 
li s t of DU units to be ass ig ned to each drive . En ter all th e units f or 
each d rive on 1 line. If yo u d o not ass i gn any un it s t o a d riv e , that 
d rive will rem a in unused . I f you do not ass i qn a unit to any drive , 
t h a t uni t will be conside r ed off l ine by the control l e r . 

You may a ssign mor e tha n 1 DU un it to a Winches t er driv e . Tha 
ava il a bl e da ta sto rage i s div ided evenly be twe~n al l of t he units o n 
that dr i ve . OCT uses the d r ive parameters for each driv e to calcul a te 
t he unit si ze of each un i t . 

DO NOT assign mo r e than l DU uni t to a flop py driv e . 

If your Winchester is grea t er th a n 2 0 Mbytes , it is u sual l y a go od 
idea to have at l east 2 un i ts per drive . 

If you a r e using a r ernovable+ fixed dr i ve ( OMA 5/5 o r 11/1 1) , you must 
ass i gn 2 DU inits t o that drive . 

Dr iv e 3 r ema ins selecte d whe n the UDCll is idle . 
wi t h r e movable media and 1 f ix e d Wi nchester , 
Winches t er as drive 3 . 

If you have 3 d rives 
conf i g ure the fixed 

If you are using th e UDCll as th e system device , ma ke s ur e to r eass i g n 
t he same logical units to tha t dri ve . If you mod i f i ed the unit size 
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for that drive (see Unit size? below) , you must access the d r ive 
parameters for that drive and modify it again . 

Some typical unit assignments are shown: 

Drive O= DUO : Drive O= DUO:, DU3: Drive O= DUl: 
Dr ive l= DUl : Dr i ve l = DUl : Drive l= DU2 : 
Drive 2= DU2 : Drive 2= DU2 : Dr ive 2= DUO : 
Drive 3= (unused) Drive 3= DU4: , DUS : Drive 3= (unused) 

RT- 11 suppo r t s up to 8 DU units . Drives conta i ning more than 65535 
blocks must be br oken up into separate u n i ts . This can be done either 
with OCT (by ass i gning multiple units to 1 drive) , or by using SET 
options on the DU handler . If partitioning i s done with OCT, all the 
units will be the same size. If partitioning is done with SET 
commands, all the units wil l be 65535 blocks except 1, which may be 
smaller . See the SET command in the RT-11 User ' s Guide . 

Micro/ RSX supports only 4 DU units. To use more requires a SYSGEN. DO 
NOT assign any unit numbers greater than 3 u n less you have generated a 
system that wil l support them. 

Micro/RSTS suppor t s on l y 4 DU uni ts. 
numbers greater than 3 are assigned . 
greater than 3 . 

6 . 2 Drive parame t e r s 

The system will crash 
DO NOT assign any unit 

if un it 
numbe r s 

The UDCll can cont r ol many diffe r ent types of Winchester and floppy 
disk drives . Drive parameters are the relevant specifications th e 
UDCll must know to be able to control each dri ve . 

OCT will display a list of drives . If your drive is on the l ist, enter 
t h e manufacturer and model. If your drive i s not on the list, you may 
enter the drive parameters one by one. 

The relevant parameters are: 

Is the drive a Winchester or a floppy? 

Enter W or F. 

I s the drive hard- s ec to r ed? 

Some Winchester drives are hard-sectored· and use pin Jl-16 on 
their inte r face as a SECTOR line . These drives include Iomega 
Beta-5 , DMA 5/5, and OMA 11/ 11 . Jf you s e lect hard - sectored , 
256 byte sectors are selected automatic~l ly . 

Soft-sectored drives always use 512 byte sectors because more 
data can be stored on each track. 
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Does the drive require reduced write current? 

Early drives used pin Jl-2 to reduce write current on the 
inner tracks (e.g. ST506). Answer YES if your drive requires 
this. Many manuals lebel this pin REDUCED WRITE CURRENT e.ven 
if the drive does not use it. Check the text which describes 
this pin. 

Does the drive have BOTH a removable AND a fixed platter? 

DMA 5/5 and 11/11 fit this description. 

How many ·512-byte blocks per track? 

Winchesters with 10416 bytes per track (unformatted) can fit 
18 blocks per track. 5. 25 11 floppies can fit 10 blocks per 
track. 8 11 floppies can fit 16 blocks per track. For 
hard-sectored Winchesters with 256 bytes per sector, blocks 
per track is equal to sectors per track divided by 2. If 
sectors per track is odd, subtract 1 before dividing. For 
example, a DMA 11/11 with 35 256-byte sectors per track can 
store 17 blocks per track. 

How many heads? 

For Winchesters, enter the number of data surf aces (don't 
count the servo surface if your drive has one). Get this from 
the drive specifications. For removable+fixed drives, use the 
number of heads per unit. For example, a DMA 11/11 drive with 
1 removable platter and 1 fixed platter has 2 heads per unit. 

How many cylinders? 

For Winchesters, enter the number of cylinders. Get this from 
the drive specifications. 

Unit size? 

OCT calculates the unit size from the unit assignments and 
drive parameters for that drive. All units on a drive are the 
same size. You can make each unit smaller (and waste some of 
the storage capacity) by not using t' e calculated value here. 
This is useful to make drives w' h different amounts of 
storage contain DU units of the same size. 

How many tracks? 

For floppies, enter the number of tracks per side, usually 80 
for 5.25" floppies or 77 for 8" floppies. Get this from the 
drive specifications. 
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How many sides? 

This is the number of heads on the drive. Get this from the 
drive specifications. If you have double sided floppy drives, 
the number of sides on a disk is determined when the disk is 
formatted. 

What is the step rate? 

This is usually described in the drive manual in the section 
about interface 1 i ne Jl-24 (STEP) • For Winchesters, use the 
buffered step rate, usually 20 us or 100 us. CMI Winchesters 
require 200 us. Winchesters which do not support buffered seek 
use 3000 us (3 ms). Floppies use 3000, 5000, 15000, or 8000 us. 
Your drive should use one of the above step rates. 

If you are using the UDCll 
parameters on that drive 
discussed above). 

as the 
(except 

system device, 
to re-modify 

DO NOT change the 
the unit size as 

You may modify the unit assignments and drive pa~ameters as many times 
as you wish. The data has not yet been programmed into the 
non-volatile RAM on the UDCll. If you exit OCT, the original 
configuration will remain unchanged. 

If you are finished modifying assignments or parameters, OCT will ask 
if you want to program the new parameters into the non-volatile RAM on 
the UDCl 1. If you answer YES, the current configuration wil 1 become 
permanent. 

You may use OCT at any time to inspect the current configuration. The 
non-volatile RAM -chip on the UDCll can be re-programmed more than 
10,000 times. The data retention of the RAM is greater than 10 years. 
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7 UDCT Diagnostic/ Formatter 

UDCT is used to format floppy media, to qualify fixed and r emovable 
Winchester media (format, verify, and replace bad blocks), and to test 
the UDCll system for dat a reliablility. UDCT is ~ n RT-11 progr am which 
directly access the LSI-11 I / 0 page and must be r un under an operating 
system which supports this. To run UDCT, e nter: 

.R UDCT 

UDCT will ask if you want to test a UDCll at the alternate CSR a ddress 
(172144). If you answer NO, the standard addres s (172150) will be 
used. 

UDCT will describe the 4 physical drives in your system and ask for a 
list of drives to be formatted or tested. Ente r a ll o f the dri ves on 1 
line. UDCT can perform the following fu nctions: 

F 
Q 
v 
B 
R 

Format floppy (floppy only) 
Qualify med ia (format a nd verify) 
Verify (write random data, read) 
Bad block s can (read only) 
Replace a block manuall y (Winche s ter only) 

7.1 Formatting Floppies 

The UDCT Format function is used to format flo ppies . If your system 
has doubl e sided floppy drives, the UDCT Format function determines 
whether a f loppy will be single or do uble sid ed. 

Unit size is 
initialized . 
sys t e m wil l 
sided RXSO 
drives. 

d e termined by an operati ng system at the time a unit is 
If you Format a floppy single sided, your ope r a ting 

neve r try to use the second s i de . In thi s way, si ng l e 
compatible f l opp ies can be generated on doubl e s ided 

If you format a floppy double sid ed , your operating sys tern wi 11 use 
the second sid e automatically. Th is way, you c a n store twice as much 
data on eac h floppy. 

7.2 Qual ifying Winchester Medi a 

Winches ter med ia typi cal ly has bad areas on the disk which should not 
be used for data storage. Winchester drives must be tested after they 
are formatt ed to replace t h e se bad blocks. The UDCT Qualify f unc t ion 
p e rforms th is t ask. Floppies may b e qua lifi ed also (although their bad 
blocks are not r e placed ). 

If you have a n ew Winc heste r d rive , or a new removable Winchester 
cartridge, it, s a good idea to Qua 1 i fy the media overnight. In the 
morning, you should fi n d a n er ror log with several e rrors i n the ea rl y 
passes and many passes which a re e r ro r f ree . 
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7.3 Verifying System Reliability 

The Verify function can be used to continue a Qualify operation. The 
bad blocks already replaced will remain replaced. 

7.4 Bad Block Scan 

The UDCT Bad Block Scan can be used to check for possible trouble 
spots on a working system. You may elect to replace bad blocks or just 
list them in the error log. If you leave bad block replacement 
enabled, UDCT will attempt to read any block in error 256 times before 
replacing it. If the block can be read, the data is saved and written 
to the new replacement block. 

7.5 Replacing Bad Blocks 

The UDCT Replace function is used to manually re pl ace a block. For 
example, if you have a Winchester with one known bad block, you can 
format it, abort the testing, and replace the block yourself. This 
function is also useful when you bad block scan a working syste m with 
replacement inhibited. If a bad block is found, you can decide whether 
or not to attempt to replace it. 

You do NOT have to replace all of the blocks on the manufacturers bad 
block list. If UDCT can't find an e rror in a block overnight, that 
block is usable by the UDCll. 

7.6 UDCT Operation 

Depending on the drives and f unction selected , UDCT asks vari o us 
questions. These includ e : 

Inhibit bad block repl acement on Winchesters? 

Normally, UDCT attempts to 
errors. Answer YES to this 
mappi ng unchanged . 

replace 
question 

all blocks which have 
to leave the bad block 

Test fixed p latter on removable+fixed Winchesters? 
Test r emovable platter o n removable+f ixe d Winchesters? 

Thes e type s of drives can format · r test only one 
platters if you desire. For example, : ou can be running 
fixed p latter and Qualify the remova 1;J.e platter. If you 
NO to the first question, t h e seco nd qu e stion i s n ot 

How many sides on floppies? 

of the 
on the 
answer 
asked. 

If your system includes double sided floppies, you can elect 
to fqrmat or test only 1 side. 
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Generate an error log file? 
Error log file name? 

Functions Q, V, and B can generate an error log file. If you 
answer YES to this question, you will be prompted for the file 
name. Do not store the file on the same.drive you are testing 
unless unless you are doing a Bad Block Scan. The unit 
containing the error log file must NOT be write-protected. 

Are you sure? 

The drives and functions requested are displayed and you are 
asked for confirmation. This question does not appear for Bad 
Block Scans with replacement inhibited. 

While UDCT is formatting or testing, the current pass, drive, and 
cylinder are di splayed. A pass is defined as reading every block on 
every drive once. If an error occurs, the error number and description 
are displayed along with the pass, drive, cylinder, head, and sector. 
The sector is the physical sector on the drive. Sectors are numbered 
from 0 on Winchesters and from 1 on floppies. If you are testing a 
Winchester with replacement enabled, the results of the replacement 
operation are also displayed. 

On even passes, Qualify and verify functions write and read, and tpe 
cylinder number increases. Odd passes are read only, and the cylinder 
number decreases. This checks for hysteresis , in the positioner. 

To abort the testing, type control-C twice. The current pass is 

diaplayed and the error log file is closed. 

7.7 Error Codes 

The following error codes can be displayed by UDCT: 

NOT ROY 
WP ROT 
FORCED 
HNF 
DMNF 
BAD HOR 
CRC 
SEEK 
NO DATA 
WFAULT 

Drive is not ready or no floppy 
Drive or media is write protected 
Sector written with forced error 
Correct header not found in 1 revolution 
Data mark not found after correct header 
Incorrect header format 
Data CRC error 
Seek error (wrong cylinder) 
Unformatted track or data cable unplugged 
Drive reports a write fault 
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8 Bootstrap ROM 

The UDCll contains a bootstrap ROM which responds to Q-Bus addresses 
17773000 thru 17773776 (if jumper Sl is installe d). LSI-11 processors 
can be jumpered to always execute this code upon power up or system 
reset. The UDCBR program can bootstrap DU devices or DL devices. When 
the code is executed, it enters a loop which waits for one of four 
events to occur: 

DUl, DUO, or DLO becomes ready 

any key is pressed on the console terminal 

If DUl, DUO, or DLO becomes ready, the 
bootstrap that unit. If a key is pressed on 
program will prompt the operator with: 

Device? 

UDCll will automatically 
the console terminal, the 

The operator then enters a two letter device name, optional unit 
number, and option al colon (:) • When RETURN is pressed, the program 
scans the 1 i ne for correct syntax. If the syn tax is correct, the 
program will wait for the specified unit to become ready, and 
bootstrap that unit. If the syntax is i ncor re c t, the device prompt 
will be repeated. 

The first key pressed (the one that initiated the prompt) is used as 
the first chara cter of the line . Lower case lette rs a re pe rmitt ed, and 
function just 1 i ke uppe r case letters. Al so, s y'n tax is scanned from 
the end of the line to the b e ginning. If you ma k e a mistake, just 
start over. 

Examples of valid input are: 

du DU DL: DLO: dll 

t his is a mistakeDUl: 

One more operator conveni e nce f e ature is incorpora t e d. Whe n the cod e 
is first executed, there is a short delay (less than 1 second) b e fore 
the loop b egins. This give s an ope r a tor time t o press a key in case an 
undesired disk is already ready. 
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* WPC5W 

The WPC5W personality card is use d to connect the UDCll 50- line cable 
to 5.25" Winchester disk drives in systems that, contain more than one 
5.25" Winchester drive. Each 5.25" Winchester drive i n a multiple 
drive system requires a WPCSW. The WPCSW contains four pairs of 
jumpers that enable the t ermination of specific signa l lines when 
installed. 

1-5 W READ DATA+, -
2-6 W WRITE DATA+, -
3-7 F WRITE DATA 
4~8 F HEAD LOAD 

These jumpers should be installed on the last WPCSW onl y . 

WPCSW Physical Board Layout 
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Attach the WPCSW to the disk drive as shown below. The 34-line PC edge 
connector of the WPC5W attaches to the 34-line connector of the disk 
drive. The 20-line PC edge connector attaches to the 20-line 
connector. The WPC5W requires +5 Vo 1 ts DC for its terminators and 
active components. It gets its power from the cable that would 
normally plug directly into the disk drive. Plug the male power 
connector of the WPCSW into the female power connector of the disk 
drive. Plug the 50-line cable from the UDCll into the 50-line 
connector of the WPC5W and plug the male power connector from your 
sys tern's power supply into the ferna le power connector of the WPC5W. 

WPCSW Insta llation 
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WPC Winchester/ Floppy Personality Card s 

* WPCSF 

The WPCSF personality card is used to connect the UDCll SO-line cable 
to 5.25" floppy disk drives. The WPCSF contains no u se r configurable 
options. 

WPCSF Physical Board Layout 

r- -- -- - - ---1 
IJ2 

L - - - - - - - - - ·- __J 

p'-------- ----- ---- ---~=~-~-1 
Attach the WPCSF to the disk drive as shown below. The 34-line PC edge 
connector of the WPCSF attache s to the 34-line connec tor of the disk 
drive. Plug the SO-line cable from the UDCll in to the SO-line 
connector of the WPCSF. 

WPCSF Insta llation 
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P/N UDCll S/N 

Customer 

JUMPERS: 

Select: 

DMA: 

Interrupt: 

Precomp: 

Other: 

PROMS: 

Microcode: 

Address: 

Bootstrap: 

UDCll Configuration Sheet 

LABEL SHIPPED 

S3 IN 

82 OUT 

Sl IN 

so OUT 

22 IN 

18 OUT 

IS OUT 

!6 OUT 

:pew IN 

PCF IN 

wws IN 

5FR IN 

5FW IN 

AR IN 

INSTALLED TYPE 

UDC 

WADU 

CURRENT 

S/O ~~~~~~~~~~~~~~ 

Date Shipped 

DESCRIPTION 

standard address (172150) 

alterna~e address (172144) 

standard boot ROM (173000) 

alternate boot ROM (171000) 

22 bit DMA addressing 

18 bit DMA addressing 

interrupt at priority level 5 

interrupt at priority level 6 

Winchester write precomp 

floppy wr i te precomp 

DO NOT REMOVE 

DO NOT REMOVE 

DO NOT REMOVE 

DO NOT REMOVE 


