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You should have the followIng m3teri~ls ~t h~nd; 

A \ilD - 9 0 0 Tj Eng .t 1"1 e .- b 3. sed s y 5 t fo! m ~,v 1 t h 8 li f 1 (> P P :;. e 5 , 

A Terminal which supports RS-232 ~t 9,600 baud or faster, 
H;3-2:32 c;,1.ble TI13.ki:n9 tit {"DB-2Si's, C:3.bJ.e, s(,ldering iron} 

Docum~ntation fer the serial port connection of the terminal 
•. 011 C <3. b 1 i n 9 ." "'vID - 9 0 0 f I] r V S B 0 f t vv':\ r e". ~. V S t E: C h n \) t -2 I 

I, '\;'/D - 9 0 0 B.:.1. U d R ·1. t "= Ett'l i i: (:: h e s It 

The VS systems disk f0~ the uEngine WD-900 SBC. This IS labeI~d as SYS 3n~ 

f. \".l 11. ~ r en::: (!) - 5 V T1 G 1"1 1 i -.3. 5 Y n C: h.), .3. 11. d ",:t" i d 2 n t i fie 5 the C TJ r r E: n (: reI e .::;. 5 E:} I D. n d 

We also recommend' 
Readinq the Doc file{s) on the Sy5 diskette, when vou have a system up; 
A WD-90 Pascal MicroEnginaCtm) Reference Manua! 15 av~ilable from WD. however 
better documentation is available for the systems softw~re trom Advanced 
Digitnl Design, 3~n Diego; 
If vou speak hardware, the schem~tics ~nd seme diaqnostic5 are also available 
f r <:: IT!. VJD; .3, n. d 

This is the va diagncs-
tics dist for the WD-90D It rs nIce to have but is oDti<J"nill as the tr./JO 

~andatory diagnostic prog[ams ·lre on the SYS diskette 
documented seoarate!y. 

The b~5ic steps to gat cn the air are: 

The di~qno5tics are 

a Ad~ 3 wire to the back of the board so software C2n control disk density. 
Connect the terminal as the system console, 

2 Set. t h. e- b 0. t,J c1 r ~ t E :5 v'v i t c; h t~ sf.) r p ~J r t it 2-. [1 

2 Set the system configur~tion switches for the disk shape ~nd density. 
4 Set the boot density selection switch. ~nd 

5 Boot Jnd CCDY the system diskette. 

BOARD DR I ENT.p.TIOl'.I i}.nd TERJ";:II'~OLOGY 

"'¥l h 2: n .J. 1 G ("; .J. I: ion 0 nth e b ,::; .:\ r dIS ref ere. nee d, S 1j C h :.1:5 . i U P per rig h t I!! ;J.. 5 tan. d ::1 1: d 

VIew of the board is assumed; that is; yo~ are facing the component side Qf the 
board {as opposed to solder} ~nd the edge connector (those 100 gold fingers} are 
'i d (jl./'.1D 'I T h i. s i IT!. P 1 i '':= S t h.: t the (: <J 11 n e c tor 5 tor C 2-. b lIn 9 ,2, r e II u pi' oJ. n d the m e In (, r y 
.~1,.r.r·3.V· is ITl the 'lI(J\itler left!1 

DIP s~f<litGh8;'i5, there ·:J.1:e thr..?E! se/;s :~f i.he'fti. cn the bo.~.rd; ·3.re sa.id to be "up", 
I ~ d c} \1' .. ;"[1 II I r; r i 9' h. t \ \., c~ r ! t I I'::: f t II denoting which end of the switch's paddle is pushed 
in toward the :5urf~ce of the board. 

Ad~ ~ wire to the ~ack af the board 

This step is optional and is only necess~ry if you wish to oper~te your system 
in dual denslty mode; that is, with mode 5e]ect~ble under the ~utomaglc control 
of the svstem softw~~e. 

WD software and h~rdw~re dem~nds th~t your system be either single or double 
denSity, but neler the twaIn shall meet ln the upper right section of the 
b 0 2. r d the rei 5 ,;\ t: ;1\70 S W t t c h DIP c· f 1,\] hie h. 'i: 11 e. 1.1 p per. I s t,v i t G h - 1 ICc) n t r c; 1st 1'1 E 

density; right being double and left being 51~g!e VB software supports your 
adding ~ wire to th2 b~ck of this switch so that sGftware c~n dvnamically 
control the density 5~lection, 

UnfortTJn~telVI WD-9DO microcode beots from track ene, not traok zero! As tl~.~~ck 

one IS recorded in either single or double density, depending on the mode of the 
rest ~f the diskette, the density select switch must be set accordIngly to boot 



a diskette. Furtherm0re. the density seleotion switoh ties the density llns t~ 

ground when in double density model and to ~ pull-up resistor when in single 
mode. This Imelies that softw~re can only oontrol the situation when the switoh 
is in tIt e sin q 1 e IT! 0 de:: t ot h. e I eft} '1'11 lj s the "n 0 r mo. I" \J\I·J. Y 0 f: us.i n q the den s .t t y 

te.n.tur.2 .is: 

- Boot double and run th~t way ncrm~llv. 

- When you wish to see a single density disk, then, while running in double 
density. throw the switch and system software will take over. 

Alternatively. you may choose to boot and run in single denSity mode, wh:ch wil 
automatically allow mixed use of double density without manual intervention. 

The jumper wire which must be add~d should go 
F R ()IV{ A2~:;-10. This ts the LS174 two chips to th2 left of the red Erie crystal 

TO 

STEP 

or alternatively, the 5~cond chic down from the 
cable (Jonn€'!ctor 

chip. Th. i 5 i 5 il n 
S ~/V i t c h L 9 _. 8 This 

Pin 10 is one pin up from 
otherwise unused output of 

is the upper right pin of 

the 
th.e 

the 
Note that the bourd was set up for a four switch 
upper right ~in is ~~lled pin-8 

Connect the termin~l as the system console 

left edge of t.he 
bottom :eight of 

dr-lYe selection 
density sl~lect 

DIP, therefore 

flc.ppy 

t 11. i= 

1 -3. t .J h : 

·:=.iwito11.. 

the 

The s y s t 1: m e }~ l) e c t 5 the C I] j'.[ SOL E: -[ lj nit s 11· 1: i1 n d # Z :} t 0 bee 0 nne c ted t I) S e r i .!\ 1 

o (; r t II P. 'I. Fur the r m 0 rei V 2,5 0 t i: t;.iJ .:!, r e dem3nds that the connection supply the full 
modem hardware ready stgna1s {CTS, D5R , C:H:D}. PIe <3. 5 ere ·1. d " 0 1"1 C .J. b 1 i n q .:;.. \dD - ? 0 0 
f. 0 r "1/ E. S 0 f t t.'7 <3. r e " f.;:,:r. a. d E: t ,:s. i lEd dis Co iJ s s ion 0 f the 5 e c: 0 n sid e L a t i (j n s . 

He:re is 
sign.:,ls 

simplest of connections that there may be some 
t;\l'h i c h m Tj s t be conditioned for the terminal to operate. therefore the 

t. e r: min .;:, 1 i 5 d c, C Y1 m e Tl C I:', t i. 0 n 5 11. 0 Tj 1 d b est 1] die d . 
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Notes 
n ~nd ill are almost always pins 2/3 or 3/2 

just maka sure that cable routes T-R and R-D 
this is signal ground. do not connect pin 1 
sup P 1. 1 e 5 the 1"10 t f () r t hI: " h C) tit.; ire 
50 uE's UART will tr.::l.nsmit -J. t .J. 1 1 
50 \IS soft'iV3.rt:!± \,\rill !{I"iLj.t 

so VS scrt'.hJ;;.:re '-'viII limit 

Proper operation of this connection can be verified, ~ftcr your system 15 up, 
with the diagnostio SerOiag {see diagnostics diskette and documentation}. 

STEP the baud rate switches f I) r port "A" 

The b ·:1 u d r ·3. ~ e for 5 E r i .~ . .t p 0 r t " A 'I i 5 :5 e t v i 'J. t h f.": h 0 r 1. z; Q n t -3 . .t D I!? S \[,7 it;;; h VJ h i c; his 
hree quarters of the wav up the left edge of the board [X16). 

f ;:> 1.1 1" {5-·8} control For b.:::'.lj d r a. t e 19 .. 200 

should be set all down. For 9 1 600 turn only switch a Up. 

See the t e G h note I' wD -- '7' 0 0 B ·3. U d R.s. t e S if"; i t c he :5 ., for m (> :r e d e t <1 i 1 

The rightmost 
t 1"1 e S'l\7i i: G h. e 5 

VB software assumes: stop bi.t. no p;:J.rity; and your terrnin·:11 
should be set accordingly. In i<3.c1:, ha.dn't y,:;u best checl<: out .~lll of the 
switches on the terminal too. in case it has peculiar requirements? 

STEP 3 - Set the system coniigDration switches for the disk shape <1nd density 

Whereas the Density Selection Switch {Step q} tells the hardware the dISk 
configuration, the software will have to be told sep~rately The switch Xl~, 

the vertic~lly oriented a-position DIP iust to the left of the center of the 



b 0 .:1 r: d, J~ e·J. d .;j. b 1 e l.J n d e::3 0 f t ",,;'1 r '2 c () n. t r ,:) 1 I 1 S i.I·5 e d f. G r t 1"1 i S P iJ r p 0 S e . Th est .r;.. n d.::;. r :j 

releas0 WD lID Drivers as of iO-Nov-79 did not use the switches {although they 
do use three positions on the latch corresponding to switches 5 through 7}. 

S If\.i2, 

H 
Ii. 

L 
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r. 

svv i 

ft 

L 

R 

lyIe 2..11. i n g 

Seek at 3ms per Step 
Seek at 6ms per Step 

Seek at lOms per Step 
Beek at i5ms per step 

{used only at boot} 
Singl~ density boot volume 
Double density boot volume 

only boot} 
Single Sided system 
Double Sided system 

Reserved by VD, must be to Right 

Printer on Serial Port B R 
L P r in t e:r (111. P .3. r a 1 I e I P 0 r t B wit h It C en t ron i C 5 II i 11. t e r i ,3. C e 

The seek rate of Shugart SA-BOO disk drives is specified at 8ms per track. but 
most can operate comfortably at 6ms. We suggest starting at lOms, ~nd when all 
is working satisf~ctorily (try Disk Terror Diagnostic/Exercise) I then try using 
6ms. If all rem~ins proper, you have a 40% f~ster seek; if not take consolation 
in the probability th~t the latenoy of floppies 15 of more serious effect. 

RemeR driVES are specified at 3ms seek, ~nd seem to do quite well. 
seek rate makes them appealing despite their noise. 

The f z:. s t 

The disk shape and de~sity selection controls the initial v~lue which will be 
assigned to all units The density may be dynamically modified by the system 
~fter boot if and only if the modification in Step 0 has been made. If you 
intend to operate in cnly one mode, t~en merely set the hardware selection 
switch (Step q) and this software configuration switch to the ~ppropriate 
setting as described above. 

STEP 4 - Set the boot density selaction switch 

The hardware controlling 
a t ,,,.70 5 V.] i t c h DIP in 

the f J.oppy h.:iS 

thE' upper right 
1 t s basic clocking det~rmined by switch 

L9, of the board immediately to the ri9ht of 
the F D C pig q Y b .:l C k b I) .:~ rd. The upper switch controls the density, and the lower 
sf.!lects between 5" ,Jnd .g'l drives. 

Th E: 7.J p per s '.-1 i. "t c h, 1 .3. bel £: d 1 t S e 1 e c t s do U b J. e den 5 i t V ~ 0 i: her i 9 h t .:i. n d sin 9 1 e 
density to the l~ft. When the modification described In Step 0 has been 
applied, the software may 
the single density mode. 

dynamically chilnge the density iff t~is 

Most users set this switch to the right 
switch is in 
and run dc,'.!£) 1 eo 

den 5 i t y nor ITt.:l 1 l"if .3. n d .) n 1 y t h r 0 I",' i t (> n c: c C ·3. S i I] n s "\j.) h j~ n .\: hey ~.1>7 ish t () i I see i i .:3. sin q I e 
density disk in one drive or the other 

'\Je know of no one who h~s r: !i 
.j drives working with a WD-900, so pIe:.:..::::€: throw the 

bottom switch {2~ to th2 left 

Note, the program M~pper must be run 
AdaptableSystemJFDG f~rm~t diskettes 

to "see" ·3. DEC/UCSD st.:1.nd:':.>.rd disk; 
m~y be read and wrItten on-the-fly 

.~.ithOl.1qh 

by using 
a keybo~rd command sequenoe described in the Doc file on the SYE diskette. 

STEP 5 - Boot ~nd copy th~ system diskettE 



You should now be rf..':.J.dy turn the system on ~nd ·:It t E::mp t t 0 the 
diskEtte. AFTER DOING A COMPLETE VISUAL CHECK OF ALL CABLING. CONNECTIONS, 
POWER, AND OTHER COMPONENTS!! ~ 

Note th~t the WD-900 h~s some diffioulties boottnq, and p~ttence is rewarded. 
Before you call VB support, please note how far the boot has progressed bv 
observing the disk arm movement 

Plei3.se remember to r€.!.J.:;i: the "Doc" files Of) the system diskette. 

H·3.pPY c(:mput inq. 


