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ADVANCED ELECTRONIC DESXGN RV 04/06/Sl. 

FOR DECC~> RT11 V01 

1.0 THE FOLLOWlNG PATCHES ARE REQUIRED TO OPERATE rH DEC(Jt:) 
RT1l. V04 DY: DRIVER WITH DOUBLE SIDED DISCS+ 
THESE PATCHES CORRECT 3 ERF:or.;:s IN THE DY: DOUE!LE SIDE 
C.:ODL. TWO UNDEFINED SYME:OLS ARE DEFINED, THE LOG CAI ... 
SECTOR NUMBER ( LSN) IS LOADED INTO A REGIS l"ER BE1: ORE 
USE, AND THE DOUBLE SIDE CONTROL IS ADDED TO THE 
E:OOTSTHAF' ROUTINE ( AL.l .. Cll•HNG FILES DY. SYS, HT :1.1. t-·'E::, 
AND SWAP.SYS TO f:E LOCATED ANYWHERE ON THE DISC). 

NOTE: 'DEC' AND 'RT11' ARE REGISTERED "fRADEM?lR~():i OF 
UIGI:TAL. CORP, AND ARE USED HERE WITH THAT UNDERS ANDING. 

2. 0 THESE PATCHES ARE MADE TD FILE 'DY. M,~C' E:EFORE Ar SEMUI..Y, 

.TECO DY.MAC 
lKNELDY<ESC>V<ESC><ESC> 
LLl)Y ===== 2 
:«N177170<ESC>V<ESC><ESC> 

.OFWEF DYdi,FIU3T1; ! SPFUN$,494.,, 177l70 ,~ 64 
,.: t L <ESC:::-0:::ESC> 

<CR> 

"'I.lIF NDF DYSDS, DY$OS == 1 
DE:SID2 == 2 
MAXI...SN ::: 1734:«2 
<ESC><ESC> 

;IF UNDE~INE~ MA~E 28 
;DEF:I:NE 
IHIGHEST SIDE 1 LSN 

<CR> 
<CF(> 

<CR> 

lKN<CR> 
DOXFER<ESC>l.LV<ESC><ESC> 
.IF NE DY$DS 
'lK1L<ESC><ESC> 
)l(J_ MDV DYLSN,R:3 
<ESC><ESC> 
~SDYLSN<ESC>V<ESC><ESC> 

M()l.,1 DYLSN,. R:3 
)l(OL.<ESC><ESC> 

H~3::: LSN 

)l(J:. IF EO DY$l>S 
<ESC><ESC> 

;R3 == LSN (FkOM AEOVE FOR 2S> <CR> 

lK1L.<ESC><ESC> 
)l(J:. ENDC 
<ESC><ESC> 
lKNE:OOT1 <ESC>V<ESC><ESC> 

.DHBOT DY,E:OOT:1. ,RE,~l)l 
,.:N<CR> 
2$!<ESC>V<ESC><ESC> 
2S! MOV *DY$CSR,R5 
,rI<CR> 
;TEST FOR SIDE 2 

22$: 

CMP HO,*MAXLSN 
BLT 22$ 
E:IS •csHEAD,REDCMD 
SUE: :t-MAXL.SN,RO 

<ESC><ESC> 
lKEX<ESC><ESC> 
♦ 2 

<CCR> 
;LSN ON SIDE O? <CR> 
;YES <CR> 
;NO:SET SIDE 1 <CR> 
; TWEa< WOR~(ING LSN <CR> 

••1:CR> 

<CR> 
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NOTE: 1 DEC I AND I RSXl. :tM I ARE REt.;ISTERED TRADEMr-1i:;J( ·- tW 
DIGITAL COF~P., AND Al~:E USED HERE WITH rHAT UNDt~RS "ANt.HN1;, 

l. + (I THE DEC ().:) kSXU.M DY: DHIVF.}< om~~; NOT co~:RECTLY CON\)ERI 
TH~~ I.SN TO S:I:DE r TRAD( v SECTOR FOR LSN ' S ABtJl,.JE 
SIDE:. 2 ~ ·1 Rr-,U< :j~? ~ TH~: PATCH ·r O F:.t.X THIS BUG CL..EAJ-.:; THE 
UPPER BYTE t)F HO A~--TEP l'HE BYTE SI:GN E:.iT Wfd F'fmr· -1GATE() 
·1 Hl~:U THE UF'Ft~R E:YTE. 

2. 0 SFt,,IEPr-,L f•RCJE::L.EMi;:; AF~E ENU)UNTE:RED WHEN OF'ERATTNG U m~:}i'. 

Fl..X FDP I· ILE INTERCHM'1GES,, E:~:Ct-,USE FLX DOES NOT 
PERFORM BENCE MEOIA OPLRATlONS. 

;~. l IF THI::. Pl·<EV:r:ouf; l>E3C WA~i DOU~::LF LJEN:::iITY AO THE cu ;.'.l~'.flH 
DI:sc :u:i s:r:N(;L.E DENf:ilTY ,. A • FL.X • ACCEs~; IJ.IL.L t?EPUr:.'. r 
A HAPO EF;:1:.'.m,: ON ·, HE 1- Il:;:uT ACCES~i !' THl::.N rn-•Ef~:r-, ·rE rn< ON 
SUE:!:):I:W.IENT ACCU:::s~;u;). A eATCH lD THE Df(I:',.l[f:: Elmrn ;.: 
HANDLJ:NG L()(..;IC J:S PROVJ:DU) TC) COf-.:RECl Tl-US P~•:DE:L.L 'i. 

~::. 2 :IT THE Pl~:E'..JIDW:i DI:SC WA!; SlNGI ... E SH)ED AND lHE CUl-i.: =i:EN f' 
DISC IS DOUBLE tiIDED !' 'FLX' fc.{[L.L. REPOFff f' Dl=<:.t VER ·:RFWFi: 
(--~·~ o, LE:N TUO LAl·;'.GL). THE Dfi'.:[VER '!:) INTERNt--,L MEO.I:,~, 
c,-,,.~.i:,:i:~C"n:::f-,:ISTIC '~; Tt-,BL.E 1:s NUT UPL>ATEU E:EI- Ol=<E THE 
Dl~:lVEF: RE ... JECTS THE Dt~'ERAT:I:ON. SINCt~ A PATCH TCl CO :F?Et: T 
l l·{I~i E:UG WOULD CH~~i\J(..;l: THE E:t-,fiIC LJRI9Ui'. L.OGH.: ~· NU 
F't,TCH lE :r:MPL.J:MENTtJ), 

2.J :.CF A MOUNT OPEF:ATJ:C)N I::; ATTEMPTED l::EFOl:::E A •~·LX' 
OP~RATIUN <EVEN THOUGH THE MOUNT WILL ~AIL.)~ THEN 
'1 "L.x · nP~:.F<,~'iT:J..ONs w:n .. L OPERr-,TL sucE~;;~;FULL Y !-' E:EC.-!·,LffiF 
THE MOUNT OPEl-i.:t-1TH)N !.-.!I:LL PERFOHM (~ SENCE ME::o:i:t, 
~- UNLfTCJN F.::EFClHE FPi:11 .. UHE, WHI:CH Wl.LI. .. co,~:RECT "(HE 
Dl?l 1,)EI:;: CONFIGLm~YTTClN H\BL.ES. 
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1 HE FOL.LO!,,HNG SLP coi;~RECTION F1.LE TO THE RX02 DEVICE m( t..JEk 
(DYDl;:V) wn.L.. CORRECT THE DCIUl::ll ... E SIDED BUG, PL.US THE SINGL.':: 
DEN~;ITY ~- ALH .. :r. 

DYDR'-.'. MAC; 2/AU: 72. /-1:::F==DYDRV. MAC; l. 
\ 
-·2r2 

+IDENT /0:1.C/ 
-·l.1, :I. l 
; t..Jl::.R!:n.ON O l. C 
·-1,.l½ 
; MUDIFIED E:Y: 

l··\JC O O :I. 

MJ)O 00 CURRErT BLOCK CONVERSION, DUAL SIDE 
CtJl~:RECT SINGLE DEN~:;:r:1·y RETl~:Y 

---5;.?.t·J Y ~~;~?~j Y ,/; ~;\J(: 001 ~/ 
1:::En 4 0 (}lt ; iF EQ NO 

395$: JMP l.90$ t GO DECLAl~:E IE. VEI;: ERl;:rn,: 
•-•~jz::,·, ~.i~·!,1, 1; 1-:-...Jc;o t:1 :1.,1 

8EQ 395$ ; IF EQ NO, ERRUk 
-·!:'A:L, , /; AEDO O 0/ 

~::IC it!=i-DEN ~ U. t::UF ( R~.:,) t SET S:[NGL.E OE:NSITY COMM,;ND 
·-·!59?, , / i- AU)u O 0/ 

·-·6f.10 '664' / $: 
BIT 
~.::EO 
P:DD 

~.'i$: ADD 
1()~;: 

/ 

, SINGL.E DENSITY? 
lF En YES 5$ ; 

~t~·t56. , U. t::UF +2 ( f::'.:'i) 
10$ , 
4t L?.~l ~ , l.J. BUF+~~ ( F:~i) 
1:::cc 1 !:'/,1; 

i, . UF'DA TE HUFFU? AIJDPESS FOi-, DO JE:L.E DEN!3TTY 
(~NI) CUNT.INUE 

; IJPDA TE BIJFfl:R AUDi:;:E£;!:; FOFi ::iI ~GU: DEN!3:I:TY 
; .IF CC, NO OV~RFLOW 

F DL.I ... CJW THI:-. Rl:.LEASE NOTES Pl=i:OCEDU~<E FOR UPDr-lTXNG M-~ EXIST:.t G 
MODULE UR DEVICE DRIVER. 



1.0 INTROL>UCTION 

THIS DOCUMENT PRESE:.NTS A GENERAL DE::SCRIPTION AND 
A DETAILED INSTALLATION GUIDE FOR THE AEO FLEX02 
FLOPPY DISC CONTROLLER. 

THE FLEX0Z CONTROLLER IS AN EXACT EMULLATOR OF IHE 
DEC (lK) RX0Z DISC CONTROLLER, AND IS COMMAND SE::T 
AND ME:DIA COMF'ATAE:LE WITH IT. IT WILL RUN UNDER 
THE RT11 AS WELL AS OTHER DEC (llC) OPERATING SYSTEMS, 
AND IS COMPATABLE WITH THE OEC ()K) RXOZ 
DIAGNOSTIC PROGRAMS. 

THI:: FLEX02 ALSO PROVIDES 2 HE:.ADED DRIVE 01-"l:.RATION 
UNDER THE RTll. OPERAT:CNG SYSTEM. 

THE FLEX02 CONTROLLER IS PAC~<AGl::D ON A DUAL WIDE LSI1.1 
PCB, AND IS CAE:LEO TO A 5 1/4 INCH HIGH DRIVE CAE::CNEr. 

)IC NOTE: • DEC ' AND • RT 11 • ARI:: REGISTERED TRADE MAm(s 
OF DIGIT AL EC~U..CPMENT CORF'. ANO ARE USED 
IN THIS DOCUMENT Wl:TH THAT UNOERSTANDING. 

2.0 RELEVANT DOCUMENTS 

SHUGART SA800 O.E.M. MANUAL 
QUME DT/8 O.E.M. MANUAL 
DEC RXOZ SY.STEMS USERS GUIDE 

• 



3.0 

,. 

" 

3.1 

GENERAL DESCRIPTION . l· 
THE:: FLEX0Z IS 1007. C.'OMF'ATAE::LE. WITH THE DEC RX0Z. THERE RE 
NO ENHANCEMENTS AFFtCTING THE COMMAND INTERFACE OR HEOI~ 
C.:OMF'ATAE:ILITY. COMMAND INTERFACE COMPATIBl.LITY MEANS TH 
FLEX0Z WILL OPERATE UNDER RT11, AND ALL 
kX0Z Dl:AGNOSTIC PROGRAMS PROVIDED E<Y DEC. ME.DIA COMF'ATA :ILITY 
MEANS THERE IS COMPLETE INTERCHANGIBILITY BETWEt:::N 
DEC RX02 GENERATED DISCS AND FLEX02 Gl:::NERATED DISCS. 

MEDIA ARCHITECTURE 

THE FLEX0Z WILL HANDLE EITHER SINGLE DE:NSITY <DEC RX01, 
IBM 37~0), OR OOUE:LE DENSITY <DEC RX0Z) FORMATS. IT 
Wl:L.L ALSO HANOLE. OOUE:LE Sl:DE::D DOUBLE DENSl. TY F- ORMA T. 
A USER MAY USE EITHER A PRE-FORMATTED SINGLE OENSI"fY 
D1SC <AND BY USING A STANO ALONE. PROGRAM, AVAILABLE:: 
FROM DEC, f: ZRXEA O • BIC, CAN E:E CONVERTED INTO A 
DOUE:LE DENSI:TY DISC>, OR THE USER MAY USE BLAN~( DISCS 
WHICH THE FLEX02 WILL FORMAT IN SINGLE, UOUE:L.E, Of~ 
DOUE:LE SIDED DOUBLE. DENSITIES. 

THE FLEX0Z CONTROLLER PROVIDES DISC FORMAT STATUS TO 
THE OPERA T J:NG PROGRAM, WHICH ALLOWS THE. PROGRAM TO 
p,:;:ov:roE DENSITY CONTROL AUTOMATICALLY. FOH EXAMPLE, 
THE DEC RT1:1. OPERATING SYSTEM DOES THIS, ALLOWING 
THE THE US£R TO E:E UNCONCERNED WITH THE FORMAT OF A 
PARTICULAR DISC. ONCE INSERTED INTO THE DRl.VE., 
THE OPERATING SYSTEM READS THE ACTUAL FORMAT AND 
PERFORMS ALL DATA TRANSFERS AND SECTm~ MAl-'F'ING FOR 
THE ACTUAL FORMAT. IN ADDITION THE OPERATING SYSTEM 
TESTS THE FORMAT WHEN INITIALIZING THI:: DISC'S 
DIRECTORY TO SET UF' THE CORF"~ECT SIZE. 

THE FORMAT OF- THE DJ:sc rs 77 TRACKS PE.R SIDE., NUME:E.RE-~D 
00-76, WJ:TH 26 . SECTORS PER TRACH, NUMBERED 01-26. 
EACH SECTOR INCLUDES A HE:.ADER FIELD CONTAINING THE 
HEAD, TRAC~(, AND SECTOR NUME:ER C RECORDED IN SINGLE 
DENSITY>, AND A DATA FIELD OF 128 OR 256 BYT"ES 
< RECORDED .IN EITHER SINGLE OR DOUE:LE DENSITY) • THE 
DATA Fl:ELD IS PRECEDED BY A DATA MAR~( WHICH IDENTIFIES 
THE DENSITY OF THE DATA FIELD (HOWEVER, ALL SECTORS 
UN A OJ:SC MUST BE. THE. SAME O1:::NSITY). WHEN USING A 
DOUBLE SIDED DISC, UNDER RT11, THE DATA IS RECORDED UP fHE 
FIRST SIDE, THEN UP THE SECOND SIDE. EXCEPT FOR THE:: FOR A ·1 
OPERATION PROVIDED BY THE FLEX0Z DURING TH£ BOOTSTRAP 
C.:ONSULE. SESSl.ON, THE: CONTROLLER NE:.VE:R ALTERS THE 
HEADER FIELD ON A DISC. 

MEDIA CAPACITY WITH THE FLEX02 IS: 

SINGLE DENSITY 
DOUBLE DENSITY 
DOUBLE DENSITY, DOUBLE SIDE 

• 

256 , 256 1:::YTES 
512,512 BYTE::S 

1,025,02"i 8YTES 



3.2 CONTROLLER ARCHITECTURE 

THE: FLEX0Z CONTROLLER INTERFACES A DEC LSI11 COMPUTER 
DIRECTLY TO TWO FLOPPY DISC DRIVES WH:CCH HAVE A 
SHUGART 800 COMPATIBLE INTERFACE. IT RESIDES W1THIN 
THE COMPUTER CARD CAGE. THE CONTROLLER IS MICROPROCESSO 
BASED, MOST INTERNAL OPERATIONS ARE PERFORMED IN 
MICROCODE. 

THESE OPERATIONS INCLUDE: 

COMPUTER COMMAND DECODING AND EXECUTION 
OMA DATA TRANSFER CONTROL AND ADDRESSING 
STATUS WORD ASSEME:LY AND UPDATING 
DRIVE CONTROL LOGIC (STEP, S1:.LECT, Re.ADY, ETC.) 
DRIVE R/W MOOE S£TUP 
WRITE/E:.RASE. GATE TIMING 
ADDRESS HEADER COMPARISON 
DISC FORMAT ANALYSIS 
DISC FORMATTING FUNCTIONS 
DISC DRl:VE TYPE DETECTION 
END OF TRANSFER INTERRUPT GENERATION 
DIAGNOSTIC ROUTINES 

IN CON,JUNCTION WITH THIS MJ:CROPROGRAM, AN ADDI n:ONAL 
MlCROPFWGRAMMED SEC~UENCER IS USED FOR Sl:.RlAL Dl:sc DATA 
TRANSFERS WITH THE FOLLOWING FUNCTIONS: . 

SERIALIZE/O1:.SERIALIZE DATA 
WRITE F'RECOMPENSATl:ON 
PHASE LOCK OSCILLATOR CONTROL 
CLOC~( £NCODING/DECODING 
RECORD MAR~( GENERATION/DE:. TE.CTION 
CRC ACCUMULATION 

A THIRD LOGICAL. AREA IS THE CIRCUITS FOR 8US INTERFACIN~ 
TO SYCHRONIL.E THE HOST E:US CYCL£S WLTH THE INTERNAL 
MICROPROCESSOR. 

TWO DATA FLOW PATHS EXIST WITHIN THI:. FLE::X0Z. DATA TRANSFER 
E:ETWE:EN THE DISC AND THE CONTROLLER 'S INTERNAL SECTOR 
BUFFER IS ONE:. OPERATION, TRANSFERS BETWEEN THE INTERNAL. 
E:UFFER AND HOST MEMORY e:s A SEPARAT£ OPERATION. THUS, I 
THE:RE IS NO DANGER OF DATA OVERRUNS DUE TO OMA CONTE::N"I ION 
FROM OTHER DEVICES IN THE HOST'S COMPUTER SYSTt::M. 

7 



4.0 FLEX0Z PF<OGRAM ro INST~'tJCTION SET 

,.,,q.1.0 PIO ADDRESSING (STANDARD ASSIGNMENT) 

177170 •••• CSR----COMMAND-STATUS REGISTER 
177172 •••• ESR----EXTENDED STATUS REGISTER 
177172 •••• D8R----DATA E:~UFFEF< REGISTER 

264 •••• .J:NTERRUPT VECTOR 

CSR BIT DEFINITION 

• • • • • • • • • • • • • • 
: 15: 14: 13: 12: 11: 
:ERR:INT:MAD:MAD: 1 : 
: R : W : W : W : R : 

10: 09: oe: o7: 06: 05: 04: 03: o: ou oo: 
0 : SID: DEN: TR: INE:.: ROY: UN: FUN:F·U ! f-UN: GO: 

:R/W:R/W: R :R/W: R :R/W: W: W: W: W: 
• • • • 

ERR: ANY CONTROLLER ERROR 
l:NT! CONTROLLER RESET 

• • 

MAD: EXTENDED E:US ADDRESS E:ITS 17,16 
s:ro: SIDE SELECT 
DEN! DENSITY SELECT (0 = SINGLE, 1 = DOUBLE> 
TR: DE:R TRANSFER Rt:::QUEST 
INE : INTERRUP"I E.NAE:LE 
RDY: CONTROLLER READY 
UN: UNIT SELECT 
FUN: CONTROLLER FUNCTION SELC:CT 

CODE FUNCTION 
000 FILL BUFFER 
001. EMPTY BUFFEF~ 
01 0 WR1:TE St:::CTOR 
011. READ StCTCJR 
100 SET DENSITY <FORMAT) 
101. RE.AD DRIVE STATUS 
110 WR]:TE SECTOR <DELETED DATA MAmo 
111. READ FULL ERROR STATUS 

GO: COMMAND INITIATE: FLAG 

• 

• • • • 



4.1.Z 

.. 

"' 

4.2.0 

DBR DEFINITION 

THE DBR IS DEFINED 1N THE VARIOUS COHMAD SEQUENCES • 

WARNING: NEVER READ OR WRITE TO THE OBR EXCEPT IN THE 
CORRECT SEQUENCE, OR A UNDE.:FINE.:D FAILURE:. MAY 
OCCUR FOR THE FUNCTION IN PROGRESS. 

IN GENERAL, THE USER HUST NEVER WRITE INTO THE OBR, 
EXCEPT WHEN THE TR BIT IS SET IN THE CSR DURING A 
:COMMAND SEt~UENCE. THE USER HUS NE.VER READ FROM THE DBR 
EXCEPT WHEN THE CONTROLLER IS READY ( ROY E:IT IS SET 
IN THE CSR>. 

ESR E:IT DEFINITIONS 

• • • • • • • • • • • • 
• • 1 "'' • ..., . l'f: 13! 1 r1- • 4. • 11: 10: 09: oe: 07: 06: oc·• ..., . 0'f: 03! 0 
• 0 • 0 • 0 • 0 :NxM:ovF:SID: UN!DRY!DEL!OEN:DNE!ALO!IN • • • • 
• • • • 

NXM: NON-EXI:STANT ME.MORY 
OVF: WORD COUNT OVERFLOW 
SID: Sl:DE SELECTED (ACTUAL> 
UN! UNIT SELECTED (ACTUAL.) 

• • 

Dl~Y: DRl:VI::. READY C SELECTED DRIVE.) 
DEL: DELETED DATA SC:CTOR READ 

• • 

DEN: DENSITY C ACTUAL) C O = SINGLE.:, 1 = DOUBLE> 
ONE! DENSifY ERROR 
ALO : DRIVI::. CAl:ffNET AC LOW 
INT: CONTROLLER RESET OONE 
SRY: SIDE 2 RLADY 
CRC: CRC ERRUR 

THE ESR CAN E:E READ FROM ·1 HE DE::R AT THE COMPLETION OF 
ANY COMMAND , OR CAN E:E AQUIRED IN fHE DBR BY EXECU T .[NG 
A READ DRIVE STATUS COMMAND. 

COMMAND SEQUENCES 

THE FOLLOWING COMMAND SEQUENCES ARE. DESCRIE:ED FOR 
OPERATION UNDER PROGRAM CONTROL. 

WHEN MANUALLY EXECUT"ING COMMANDS USING THE CONSOLE 
ODT, THE FIRST DE:R WORD MUST E:E PRE-WRITTEN E:EFORE 
WFUTING THE CSR COMMAND, E::ECAUSE WHEN DDT OPENS THE. 
DE:R LOCATION, IT FIRST READS IT, WHICH WILL CAUSE 
THE FLEX0Z TO RESET THE: TR FLAG BIT, READ THE DBR 
DATA, AND SET THE TR E:IT FOR THE SECOND DATA WORD • 

• • 

• • 
• 01: oo: • 
!SRY!CRC: 

• • 



FILL/EMPTY BUFFEf< FUNCTIONS 

WRITE: MAD:DEN:FUN:GO=l---INTO CSR CTYP:"¾01/"103t 001/00 OCTAL) 
@TR=l: 
WRITE: WORD COUNl---------INTO DBR (0-200/0-100 OClAL) 
@TR=l: 
W~~ITE: BUS ADDF<ESS--------INl O DBR 

THE CONTROLLER FILLS/EMPTIES ITS INfERNAL BUFFER FROM/I TO 
THE CPU'S MEMORY. 

A FILL OPERATION WILL POST FILL ITS BUFFER WITH ZEROES F 
THE WORD COUNT IS L~SS THAN THE MAX WORD COUNT 

REAO/WRITE/WRITE(DELETED DATA) FUNCTIONS 

WRITE: SID:DEN:UN:FUN:GO=l--INTO CSR CTYP: 407/405; 007 
<eTR=l: 
WRl:n-_: SECTOR •-------------INTO Dl:::R (1-32 OCTAL> 
@TR=1: 
WRITE! TRAO( •--------------INTO 01:::R (0-114 OCTAL) 

THE SELECTE:D READ/WRITE Of'£RATION FROM/TO THE DISC DRIV 
IS PERFORMED INTO/FROM THE CONTROLLER'S INTERNAL BUFFER 

READ DRIVE STATUS 

WRl:TE: SID: UN: FUN: GO= 1--INTO CSR ( TYP: 013 OCTAL> 

005 

DRIVE READY C DISC INSERTED) , DISC DENSITY, AND NUME:f~R 0 
HEADS ARE TESTED FOR THE SELECTED UNIT+ STATUS IS RETUR ED 
J:N THE ESR. 

WARNJ:NG: RE.QUIRES 250 MS FOR COMMAND COMPLETION. 

SET MEDIA DENSITY (FORMAT DISKETTE) 

WRl:TE: OEN:UN:FUN:GO=l--INTO CSR (TYP! 411/011 OCTAL) 
f!!TR=1: 

OCTAL.) 

Wld:TE.: ~(EYWORO-----·-----INTO DBR ( TYP: 0111 OCTAL. ( ' I ' ASCil.) ) 

THIS COMMAND WRITE:S ALL SECTORS OF ALL TRAC~(S OF ALL Ht:::ftDS 
IN THE SELECTED DENSITY. THE. DATA WRITTEN ARE ALL. ZE:.ROES+ 
THE COMMAND DOES NOT REWRil"E TH£ H£ADER INFORMATION. I 

WARNING: REQUIRES 15 SEC FOR COMMAND COMPLETION. 

WARNING: IF COMMAND IS AE:ORTED E:EFORE COMPLETION, 
A FALL.ICIOUS DISC WILL 8£ REMAIN. 

10 



II 

• 

READ FULL ERROR STATUS 

WRITE:.: FUN:GO=1-------INTO CSR <TYP: 017 OCTAL> 
@TR=1: 
w1;:ITI:. ! BUS ADDRESS---INTO DBR 

THE CONTROLLER EMPTIES ITS INTERNAL STATUS REGISTERS 
INTO THE. CPU'S MEMORY 

THE CPU MEMORY FORMAT IS: 

BA+0:<15:8> WORD COUNT •••••• <7:0> ERROR CODE 
E:A+Z:<15:B> CURRENT TRAC~<, UN1 ••• <7:0> CURRENT TRAC~{, U 0 
8A+4:<15:8> TARGET SECTOR •••••••• <7:0> TARGET TRACK, LA 'T ACCESS 
E:A+6:<1s:e> TRAO{ (ERR CODE 150) .<7:0> MISC STATUS BITS 

MISC STATUS BITS: 
E:IT 7: UNIT SELECTt:::D 
BIT 6: DRI9E DENSITY: UN1 
E:IT 5: HEAD LOAD FLAG 
BIT 4: DRIVE DENSITY: UNO 
E:IT 3: 0 
BIT z: 0 
E:IT 1: O 
BIT o: DENSITY (RE.AD ERF<OR REG COMMAND) 

THE ERROR CODES ARE: 

000 
010 SEa( 
020 SE.H( 
030 
Q.c'f0 SYST 
050 SEE}( 
060 
070 R/W 

100 SYST 
l.10 R/W 
120 R/W 
130 R/W 
140 R/W 
1~0 SE.E~( 
160 R/W 
11/0 R/W 

200 CRCE 
210 
220 DIAG 
230 SYST 
240 DENS 
250 SYST 
260• R/W 
270:tl'. sys·, 

HOME NOT FOUND (UN 0) 
HOME NOl FOUND (UN 1> 

ACCESS ATTEMPT TO TRAC~( •GT. 7 6 
HDME FOUND E:EFORE TARGET TRAC~{ FOUND 

TAl:.:GET SECTOR NOT FOUND E:E:.FORE:. 52 SECTOR PAST 

WRITE ATTEMPT ON A WRITE PROT£CTC:D OISC 
ND 01:sc TRANSI:TION FOUNO IN 40 us 
ND f'REAME::LE FOUND 
PREAME::LE FOUND BUT NO lU MARK FOUND 
CRC ERROR ON WHAT APPl::'.ARS TO E:E fHE HEADFR 
TRACK Al.>DRESS NOT Et~UAL TO TARGET TRACH 
TOO MANY TRIES FOR AN IOAM 
DAT A MAR~( NOT FOUND F Ok TARGET SECT OR 

CRC DATA ERROR FOUND 

R/W ELECTRONICS FAILURE 
WORD COUNT OVERFLOW 
DENSifY ERROR 
WRONG ~(EYWORD FOF< SET DENSITY COMMAND 
SIDE DOES NOT EQUAL fARGET SIOE 
ATTEMPT TO ACCESS SIDE 2 OF 1 SIDED DISC 

ERROR CLASSES: SYST--PROGRAMMING ERROR 
DIAG--CONTROLLER SE::LF DIAGNOSTIC ERROR 
SED(--DRIVE SEl:}{ING ERROR 
f</W---DRIVE READ/WRITE ERROR 
OENS--DISC DENSITY DISCREPANCY 

11 
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CONTROLLER RES£T 

EITHER: WRITE: INT=1------INTO CSR <AT ANY TIME) 

OR: EXECUTE THE CF'U RESET INSTRUCTION 

OR: PERFORM AN E::XTERNAL SYSTEM RESET 
< LI►(E THE POWER UP RESET) 

OR! TURN THE FLEXOZ DRIVE CABINET AC POWER ON 
<AFTER CF'U POWER ON) 

THE CONTROLLER WILL. DO THE FOLLOWING UPON RECEIPT OF­
AND OF THESE RESET FUNCTIONS: 

A. HARD RE.SET THE:. CONTROLLER < EXCE:.PT FOR DRIVE Al:::I:NET 
POWER ON). ALL ERROR BITS ARE CLEARED, READY IS 
kESET, INTERRUPT ENA8LE IS RESET. 

t::. EXECUTE A S£LF DIAGNOSTIC PROGRAM <RETURNING STATUS 
IN THE CSR, ESR, AND VIA ·1 HE READ FULL :RROF~ 
STATUS COMMAND, WHEREV£~R POSSIBLE, OR N -cESSARY >. 

C • RETURN E:OTH DRIVES TO THE. HOME POSITION. 
D • READ UNIT O , TRAC►( 0 , HEAD O , SECTOR O INTO .HE 

CONTROL.LE.RS INTERNAL BUFFER. 
E. TERMINATE THE FUNCTION E:Y ASSEfnING READY IN THI:'. CSR, 

AND 1.NITIAL.IZE DONE IN THI::: ESR. 

DRIVE AC POWER OFF 

WHENEVER THE DRIVE. AC POWER IS OFF, THE CONTROLLER WILL. 
ASSERT THE AC LOW FLAG IN fHE ESR IN R£SPONCE TO ANY 
t;OMMAND, AND ASSE:.RT A CONTROLLER ERROR STARUS BIT IN 
THE CSF~ IN RESPONCE TO ANY DRIVE ORIENTED COMMAND. SEE 
1-'ARAGRAPH "f. 2. 6 FOR OPERAT ]:ON WITH A NEW POWE.R ON CONL.>J: .ION. 
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E:OOTSTRAP FUNCTIONS 

THE FLEX CONTROLLER PROVIDES BOOTSTRAP CAPABILITY 
FDR ALL STANDARD CPU OISC DEVICES, AS WELL AS BOOTSTRAPFf'ING 
FROM ITSELF. IT ALSO f-'ROVlDES THE CAPABILITY FOR 
FORMATTING E:LANH DISCS ON THE FLEX02 SYSTEM. 

THE FLEXOZ BOOTSTRAP IS A HOST PROGRAM, RESIDING AT A 
STARTING ADDRESS OF 173000 (OCTAL> TO ALLOW USE OF 
THE: STANDARD CPU POWER UP JUMf-• FUNCTION. THE BOOTSTRAP PROGRAM 
USES THE CPU CONSOLE DEVICE FOR CONTROL, WHICH MUST E:E 
AT ADDRESS 177560. 

E:OOTSTRAF' COMMANDS 

THE BOOTSTRAP FUNCTIONS LOAD HEAD O, TRAC~( 0, SECTOR 1 
OF THE SELECTED UNIT <UNIT O IF NO UNIT SPECIFIED> 
OF THE SELECTED DEVl:CE. INTO CPU ME:.MORY STARTING Al 
MEMORY LOCATION 0, LOADS THE UN:.C:T NUMBER INTO THI::'. 
CPU'S REGISTE:.R 0, AND TRANSFERS CONlROL. TO THE:. 
CPU AT LOCATION 0. 

THE FLEX OZ E:UOTSTRAP PROGRAM WILL AUTOMATICALLY 8OOTs·1 R P 
LOAD FROM THE FLEX02, UNIT 0 IF THE OPERATOR DOESN' r TY :•i:: 
ANOTHER FUNCTION WITHIN 1+5 MINUTES AFTER THE 
E:OO fSTRAF' PROGRAM E:EGINS EX£CUTION, TO PROVIDE 
AUTOMATIC RELOADING AT UNATTENDED SITES AF-TER f-'OWER 
FAILURES. 

DY<CR>; DY0<CR>, DY1<CR>: BOOT FROM FLEX0Z, UNIT 0,1 

DL.<CR>, DL.0<CR>, DLl<CR>: BOOT FROM RL01/RL02, UNIT 0,1 

DK=::CR>, O~(0 <CF<>--DK7<CR>: BOOT FROM RK05, UNIT 0--7 

FD<CR>, FD0<CR>--FD3<CR>: E:OOT FROM AED31/6200, UNIT 0--3 

SYSTEM COMMANDS 

OC><CR>: TRANSFER CONTROL. TO THE CPU'S OD'f MONITOR <IE: HALT> 

FLEX02 DISC FORMATTING COMMANDS 

THE USER IS PROVIDED WITH THE FACILITY TO FORMAT 
DISC HEADER INFORMATION ONTO E:LANK O1:scs. 
THE CONTROLLER Gl:.NERA"rES A STANDARD IBM TRACK PATTERN, 
E:E:GINNING EACH TRACK AT TH£ INDEX MAR~(, AND NUMBERING THE 
SECTORS IN ACCENDING ORDER. If A TWO SIDf_O DISC IS INSE:RTED, 
E:OTH SIDES ARE FORMATT£O • 

THE FOLLOWING 2 COMMANDS MUST BE ISSUED TO FORMAT A DISC. 
NONE MAY E:E LEFT OUT. THE FORMAT FUNCTION REQUIRES 
ABOUT 15 SECONDS TO COMPLETE. 

XDl<CR>, XD2<CR>: SELECT SINGLE OR OOUE:LE DENSITY 

XU<CR>, XUO<CR>, XU1<CR>: SELECT UNI.T 0,1 AND GO 00 IT 

13 



5. 0 

.. 

INSTALATION GUIDE 

PRESETTUP REQUIREMENTS 

THE FLEX02 DRIVE CABINET IS DESIGNED T'O 
19 INCH RAC~{. THE PACKAGE FITS INTO A 5 
SPACE, AND rs 21 INCHES DEEP. 

HOUNT IN A STANL RO 
1/~ INCH VERTICAL 

THE DRIVE CABINET REQUIRES THE FOLLOWING AC VOLTAGES: 

115 VAC, 10% TOL, 60 HZ, 0+5 HZ TOL 
100 VAC, 10¼ TOL, 50 HZ, 0~5 HZ TUL 
100 VAC, 10% TOL, 60 HZ, 0.5 HZ TOL 

1.7 AMP MAX OPERATING 
2+9 AMP MAX STARTUP 

230 VAq, 10¼ TOL, 50 HZ, 0+5 HZ TOL 
200 VA~, 10% TOL, 50 HZ, 0.5 HZ TOL 

t.3 AMF' MAX OPERATING 
2.1 AMP MAX STARTUP 

POWE:R DISSIPATION IS 200 WATTS. 

THE CONTROLLER MOUNTS INSIDE THE CPU CABINET. IT WILL 
REQUIRE: 

+5 voe, 57. TOL, 1.9 AMP TYPICAL, 3+5 AM MAX 
+12 VDC, 10X TOL, 0+1 AMP MAX 

MOUNTING PROCEDU1..:E 

THE. DRIVE CABINET l:S COMPOSED OF TWO PIECES, A TOP/SIDES 
ASSEME:L Y, AND A E:ASt/f:AC~( ASSEME:L Y. THE TOf' /SIDES ASSEM :LY 
IS PERMINENTL Y MOUNTED INTO THE RACK, WHILE THE BASE/1:::AC~( 
ASSEMBLY (WHICH INCLUDES THE DRIVES, POWER SUPPLY, AND 
AC WIRING> SLIDES IN OR OUT OF THE TOP/SIDES ASSEME:LY 
FOR SERVICING. 

THE TWO ASSEMBLIES ARE SHl:F'F-'ED E:OL TED TOGETHER. TO MOUNT IN 

A• REMOVE .q SCREWS FROM E::ACK, AND .q SCREWS FROM THE 
BASE• SLIDE THE BASE/1::ACH ASSEMBLY OUT OF THE 
TOP/SIDES ASSEME1L Y, FROM THE FkONT. 

E:. INSTALL THE TOP/SIDES ASSEMBLY INTO THE RAC~( 
WITH .q SCREWS FOR THE FRONT MOUNTING, AND 
.q SCREWS FOR THE REAR MOUNTING+ FOR THE REAR 
MOUNTING, TWO MOUNTING E:1RACKETS MUST BE 
ATTACHED TO THE TOF'/SID£S ASSEMBLY SPACED 
ACCORDING TO THE RACK DEPTH. 

C • SL.IDE THE 1::ASE/E:AC~( ASSEHE:L Y INTO TH£ TOP/SID£S 
ASSEMBLY, MAKING SURE THE:: FLAT CAE::LE IS ROUTED 
OVER THE TOP OF THE BAC~( IN THE GROOVE PROVIDED. 
INSTALL THE .q SCREWS INTO THE SAC~( TO RE::TAIN 
THE BASE/E:ACK ASSEME:L Y IN F'LACE. 

O. SNAP ON THE. FRONT BEZEL. 
E. INSTALL THE FLEX02 CONTROLLER IN THE LSI11 

CARD CAGE, ROUTE AND CONNECT THE FLAT SIGNAL 
CAE:LE E:ETWE£N THE DRIVE CABINET AND FLEX0Z PCE:. 

14 



5.3 HOST CONFIGURATION REOUl'REHENTS 

THE HOST CPU <DEC LSI11/02,03,23) CONFIGURATIONS 
,:., WHICH INVOLVE THE FLEX02 ARE:. THE POWER UP JUMP 

OPTION ON THE CPU BOARD. TO ENABLE THE FLEX0Z BOOTSTRAP 
FEATURES, THE CPU SHOULD BE JUMPERED TO JUMP 
TO ADDRESS 173000 (OCTAL) AT POWER UP. TO UBE 
THE FLEX02 BOOTSTRAP, NO OTHER BOOTSTRAP DEVICES 
SHOULD COEXIST WITH THE FLEX0Z • 

. FOR TEST PURPOSES, IF ANOTHER BOOTSTRAP DEVICE 
EXISTS IN THE SYSTEM, THE FLEX02 BOOTSTRAP CAN 
~E ENTERED AT ADDRESS 173400, IF THE OTHER DEVICE:. 
DOES NOT USE ADDRESSES AE:OVE 173376 (FOR EXAMPLE, 
THE AED 6200/3100 DISCS USE THE ADDRESS RANGE 
173000-173010). 

5.4 FLEX CONFIGURATION JUMPERING 

FOR ILLUSTRATION OF CONFIGURATION JUMPERING, SEE 
LOGIC DIAGRAM +120014-01, SHEET 11. 

THE I/0 ADDRESS OF THE FLEX CAN E:E FREELY JUMF'ERED 
WITHIN lHE RANGE 160000-177776. 

THE INTERRUPT VECTOR OF THE FLEX CAN E:E SELECTED 
FHOM A SET Of· FOUR: 

264: STANDARD VECTOR, FIRST CONTROLLER 
270! STANDARD VECTOR, SECOND CONTROLLER 
1.60: ALTERNATIVE. VECTOR 
170! ALTERNATIVE Vt::CTUR 

OTHER VEClORS MUST l:!E:. SPECJ:AL OROERDED FROM AED. 

THE E:OOTSTRAP STARTING ADDRESS IS 173000. TO DISAE:LE 
THE E::OOTSlRAP FUNCTION OR TO SE.LE:.CT AN ALlERNATE 
ADDRESS, IT MUST t::E SPECIAL Of.'.DERED FROM AED. THE 
BOOTSTRAP PROGRAM OCCUPIES 512 BYTES IN THE 
AODRESS RANGE 173000-173776. 

THE FLEX0Z J:S COMPATIBLE WilH THE LSill/23 4 LEVEL 
PRIORITY I:NTERRUF'T FEATURE. IT MUST t::E CONNECTEL> 
IN THE POSITION DEPENDENT CONFIGURATION AND CAN 
ONLY E:E OPERATED ON PRIORI TY LEVEL 'f, AS D£SCRIBt::D 
IN THE LSI.11. MICROPROCESSOR HANDBOm(. 

5. 5 TO E:E ADf)ED 

5.6 POWER ON OPERATION 

APPLY POWER. SYSTEM SHOULD LOAD HEADS ON BOTH FLEX02 
• DRIVES AND SEE~{ TRAC~( 0 ON EACH (THE FLEX02 MILL DO 

THIS ANY TIME A BUS INIT IS DONE BY THE CPU). 
THE SYSTEM SHOULD THEN F'RINT OUT A DOLLAR SIGN ON 
THE CONSOLE DEVICE. INSERT A BOOTSTRAPPABLE. DISC 
AND TYPE IN: 

$DY<CR> (OR DY1<CR>, OR OTHER COMMAND 
TO A E:QOTSTRAPF'A8LE DISC UNIT > 

THE OPERATING CODE SHOULD LOAD INTO THE CPU AND BEGIN 
EXECUTING. 
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5.7 NOlES ON THE DEC<•> DIAGNOSTIC PROGRAM 

~ THE DEC DIAGNOSTIC PROGRAM (VENDOR. ZRXDA0.BIC) I 
WILL RUN WITH OUT MODIFICATION ON THE FLEX0Z CONTROLLER t 
REFER TO THE USERS GUIDE FOR THIS PROGRAM FOR OPERATJ:NG 

,. INSTRUCT"IONS. 

• 

ONE NOTE OF ADDITIONAL INFORMATION IS REQUIRED FOR 
TESTING 2 HEADED SYSTEMS. IN THIS DIAGNOSTIC, THE 
SECOND HEAD IS TESTED AS A Sl:.PARATE UNIT F-ROM 
THE FIRST HEAD. TESTING 2 HEADED SYSTEMS IS NOT SP£LL£O 
OUT IN THE USERS GUI.DE. A SAMPLE DIALOG FOR THIS 
DIAGNOSTIC FOR TESTING TWO 2 HEADED DRIVES FOLLOWS: 

lYPEOUT TYPEIN 

DS-B> START 
UNIT"S? .q 

UN1 ADF~S <CR> 
VECT <CR> 
DRIVE O<CR> 
EXPANSION 0<CR> 

UN2 ADRS <CR> 
VECT <CR> 
DRIVE 0<CR> 
EXPANSION 1<CR> 

UN3 ADRS <CR> 
VECl <CR> 
DRIVE l<CR> 
EXPANSION 0<CR> 

UN-'f ADF~S <CR> 
VECT ~::.cR:> 
DRIVE l<CR> 
E:. XPANSJ:ON 1<CR> 

CHANGE SWITCH? Y<CR> 
HELF'? Y<CR> 

EXEF~c:rsE 3<CR> 
DATA PATTERN? 0<CR> 
TRAO< SEQUENCE? 1 <CR> 
DOUBLE DENSilY? Y<CR> 
DELETED DATA'? <CR> 
FLAGS? 
TRAO< LIMITS 
SECTOR LIMITS 

MIN 

<CR> 
<CR> 
Y<CR> 
1<CR> 

MAX 26<CR> 
FUTURE EXPANSION? Y<CR> 

<THE DIAGNOSTIC NOW E:EGINS 

COMMENTS 

START TEST 
2 H~ADS OF 2 DRIVES 
USE DEFAULT ADDRESS 
USE DEFAULT VECTOR 
DRIVE 0 
HEAD 0 

DR.l:VE 0 
HE:.AD 1 

DRIVE 1 
HEAD 0 

DR.IVE 1 
HEAD 1 

YES 
IF DE-.SIRED 

OR OTHER; 3=WRlTE/READ/CUMPAf~E 
OR OTHER; 0=RANDOM DATA 
OR OTHER; 1=ASSENDING O~OER 
DOUBLE DENSITY 
DEFAULr 

TRACK 00-76 
SPECIFY LIMITS 
SECTORS 1-26; ENTER si::croR 

MIN=1, MAX=l TO Sf-'EED UP TESl 
MUST 1::E ANSWERl:'.D I y I IF ANY 

UNIT SELECT EXPANSION 
QUESTIONS WER£ ANSWERED '1' 

RUNNING> 
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6.0 FLEX DRIVE JUMPER REUUIREHENTS <GENERAL) 

THE FLEX IS CONSTRUCTED TO INTERFACE TO A SO PIN FLAT 
CAE:LE WITH PINOUTS OF THE SHUGART 80 0 STRUCTURE. ANY 
DRIVE WITH SIMILAR STRUCTURE MAY 6'E INTERFACED • 

6.1 THE FOLLOWING DRIVE JUMPER OPTIONS HUST BE USl:.D TO 
INTERFACE CORRECTLY. THE NOMENCLATURE USED HER.'E IS 

6.2 

6.2.1 

THE STANDARD SHUGART NOMENCLATURE, THE SAME NOMENCLATUR 
IS USED E:Y HOST ALTERNATIVE VENDORS. REFER TO 
VENDOR DOCUMENTS FOR PHYSICAL JUMPER.LOCATIONS 
WITHIN THE DRIVES. 

A ••• INSTALLED 
E: ••• DELETED 
x ••• INSTALLED 
R ••• INSTAL.LED 
I ••• INSTALLED 
z. • .DELETED 
HL •• INSlALLED 

Y • • • INST AL LED 
DL •• DELETED 
DS •• DELETED 

2S •• 1NSTALLED 
DC •• INSTALLED 
D ••• DELETED 

CONTROLS OSEL, HL FUNCTIONS 
CONTROLS DSEL, HL FUNCfIONS 
CONTROLS DSEL, HL FUNCTIONS 
ENABLES ORIVE REAOY STATUS 
ENABLES DRIVE INDEX STATUS 
ALT INPUT PIN ENABLES HL FUNCTION 
HL FUNCTION ENAE:LE.S STEPPER POWER 

HL FUNCTION LOC~{S DOOR, LITES LED 
IN USE LOCKS DOOR 
DSEL DOES NOT ENABLE STEPPER POWER 

ENAE:LES 2 SIDE SlATUS (FOR 2 SIDE DRIV SONLY> 
ENABLES DISC CHANGE STATUS 
DISABLE IN USE SIGNAL 

THE FOLLOWING JUMPER OPTIONS ALLOW USAGE WITH STANDAl·m 
PERFOl-i:MANCE DRl:VES ( FOR 1 HEAD DRIVES, A STEPPING 
RATE OF 8.0 MS, FOR 2 HEAD DRIVt::S, A STEPPING RATE 
OF 3.0 MS>. THEY CONTROL WHICH UNIT IS 
ACCESSED E:Y THE CONTROLLER. 

UN:lT :JO <PHYSICALLY THE LEFT HAND DRIVE) 

DSl..INSTALLED DRIVE SELECT l. 
c ••• INSTALLED ALT INPUT: HEAD LOAD 1 
TERM:[NATOR IS INSTALLED <Z R-PAC~{S) 

UN:I:T f:1 <PHYSICALLY THE RlGHT HAND UNIT> 

DS2.INSTALLED DRIVE SELECT 2 
(10 PIN 16 CONNECTED TO C> ALT INPUT: Hl::.AD LOAD 2 
TERMINA roR IS REMOVED < 2 R-PAC~{S) 
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6.3 

6.4.1 

THE FOLLOWING JUHPER OF'TIONS ALLOW USAGE WITH DRIVES 
WITH A STEP RATE OF 11.0 HS (LIKE PERTEC 514> 

UNIT to (PHYSICALLY THE LEFT HAND DRIVE> 

0S3.INSTALLED DRIVE SELECT 3 
c ••• INSTALLED ALT INPUT! HEAD LOAD 1 
TERMINATOR IS INSTALLED (2 R-PAC~(S) 

UNIT t1 <PHYSICALLY THE R1GHT HAND DR1VE> 

0S4.INSTALLED · DRIVE SELECT 4 
(IO PIN 16 CONNECTED TO C> ALT INPUT: HEAD LOAD 2 
TERMINATOR IS REMOVED ( 2 R-PAC~(S) 
THE FOLLOWING J:S A SUMMARY OF THE. DRIVE PARAMETERS 
ASSUMED E:Y THE FLEX CONTROLLER. 

STANDARD STANDARD SPECIAL 
( 1 HEAD) ( 2 HEAD) ( 1 HEAD) 

e.o MS 3.0 MS 11.0 MS •••••• STEPPING RATE 
e.o MS 15.0 MS 20.0 MS •• •• •• Sl"EP SETTLING TIME 

35.0 MS 3:i. 0 MS 'JO. 0 MS •••••• Hl::.AD LOAD TIME 
• • ♦ • • • ♦ • so.o MS •••••• LAST STEP TO TRACK 

THE FOL.LOWING ARE OTHER PARAMETERS PROVIDED BY THE 
FLEX CONTROLLER. 

10.0 us •••••• STEP PULSE WIDTH 
590.0 us •••••• WG END TO NEXT STEP PULSE 

(1UNNEL ERASE DELAY> 
59_0. 0 US •••••• WG END TO READ DATA VAL.LO 

0 

2.0 si::c ••••• POWER ON TO VALID DRIVE OPERATIONS DELAY 
O.O MS •••••• DRIVE SELECT TO READ DATA VALID 

TATUS 

(ASSUME:S THAT HEAD LOAD CONTROLS STEPPE"' POWER, 
NOT DRIVE SELECT) 

6. 5 DRIVE DAISY CHAI:N 

CAE::L.E. DRIVES IN THE FOL.LOWING ORDER: F- LEX CONTROLLER, 
DRIVE 1 < RIGHT HAND DRIVE> , DRIVE O ( LEFT HAND DRI'JE ) • 
MAXl:MUM CABLE LENGTH rs :1.5. 0 FT (TOTAL CABLE LENGTH). 

6.6 +24 VOLT POWER CHARACTERISTICS 

WITH BOTH HEADS UNLOADED, THE SYSTEM DRAWS MINIMUM ( IDL. .. ) 
CURRENT. WITH BOTH HEADS LOADED (NOT STEPPING, OR ON£ TEPPING) 
THE SYSTEM DRAWS MAXIMUM POWER. 

6.7 SYSTEM GROUNDING 
• 

THE DRIVE CABINET DC GROUND AND AC/NEMA GROUND SHOULD 
NOT E:E CONNECTED. DC GROUND POTENTIAL IS t::STAE:L:!SHt::D 

.! THRU THE SIGNAL. CABLE TO THE CPU SYSTEM GROUND POl.NT. 
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TABLE XX! 1 SIDE/ 2 SIDE DISC IDENTIFICATION 

,------------------------------------------------------ -----, 
! ! 

1 SIDED 
INDEX HOLE---

' 0 

-+-

0 

2 SIDED 
----INDEX HOLE 

/ 

! . -·------------------------------------------------------------. 

! 
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TAE:LE YY: DRIVE CABLE PINOUTS 

f'INt: MNEUM I/0 DESCRIPTION 

2 •••• Lowc •••••• o •••• L.OW WRITE CURRENT 
~ •••• xxxx •.•... x •••. UNUSED 
6 •••• xxxx •••••• x •••• uNus£o 
e •••• xxxx •••••• x •••• UNUSED 
10 ••• 2SIDE ••••• I •••• TWO SIDE STATUS 
12 ••• DCNG •••••• I •••• OISC CHANGE STATUS 
14 ••• SIOE •••••• x •••• SIDE SELECT 
16 ••• HLZ ••••••• o •••• HEAD LOAD 2 (UNIT 1) 
18 ••• HLl ••••••• o •••• HEAD LOAD 1 (UNIT 0) 
20 ••• INDEX ••••• r •••• INDEX STATUS 
22 ••• READY ••••• I •••• READY srATUS 
24 ••• xxxx •••••• x •••• UNUSED 
26 ••• SELl •••••• o •••• DRIVE SELECT 1 (UNif0) 
28 ••• SELZ •••••• o •••• ORIVE SELECT 2 (UNil'l) 
30 ••• SEL3 •••••• o •••• ORIVE SELECT 3 <UNIT0-SP£CIAL> 
32 ••• SEL.q •••••• o •••• DRIVE SELECT 4 (UNill-SPECIAL) . 
34 ••• DIR ••••••• o •••• STEP DIRECTION 
86 ••• STEP •••••• o •••• STE:P PULSE 
38 ••• WDAT •••••• o •••• WRirE DATA 
10 ••• wG •••••••• o •.•. WRITE DATA GATE 
42 ••• TR00 •••••• I •••• TRACK 00 SfATUS 
"f"f. •. WPR0-1 • • • •• I••• • WRITE PROTECT STATUS 
46 ••• RDAT •••••• I •••• READ DATA 
10 ••• xxxx •••••• x •••• UNUSED 

ALL ODD PINS GROUNDl:~D 



FLEXOS.LST 
REV 1.z: 06/19/80 
R~V 1.1: 05/29/80 

•REV 1.0: 05/23/80 

• 

ADVANCED ELEc,-·RON::C.:C DESIGN 

FLEX02 OPERATING SYSTEM NOTES 

1.0 INTRODUCTION 

THIS DOCUMENT DESCRIBES OPERATION OF THE:. AED FL .X0Z 
CONTROLLER UNDER THE DEC RT-11 OPERATING SYSTEM l 

* NOTE: • O~:C ' AND • RT-11 ' ARE REGISTEED TRADE Mr' RKS 
OF DIGITAL EQU.IPMENf CORP. AND ARE USED 
IN TI-IIS DOCUMENT WITH THAT UNDERSTANDINf , 

2+0 RELEVANT DOCUMENTS 

DE:.C RX02 SYSTEMS USERS GUIDE 
DEC RT11 SYSTEMS MANUALS 

3.0 STANDARD RT11 RX02 OPTIONS 

3. 1 DOUE:LE DENSITY ONLY SUPPORT: .INHIF.:ITS 
USE: OF THE AUTOMATIC SINGLE/DOUE:LE OENS!ITY 
IDENTIFICATION OF fHE CURRt::NTL Y INS fALL,,EO 
DISC, IF THE OPTION IS SELECTED. 

3.2 SECOND RX02 CONTROLLER SUPPORT: AL.LOWS 
USE OF A SECOND AED FLEX02 CONTROLLE::R 
IDENTIFIED AS 'DYZ: 1 ANO 'DY3: ' FOR ITS 
DRJ:VE 0 AND 1 UNITS• 

3.3 CSR ANO VECfOR AD~RESS~S: STANDARD ADDRESSES 
ARE:: FIRS"I FLEX02: CSR= 177170 

VECTOR= 26-~ 
SE:.COND FLEX0Z: CSR= 177150 

VECfOR= 270 



.. 

ADVANCED ELECTRONXC DESIGN 

.q. 0 EXTENL>ED RT 11 SUPPORT: DOUE!LE SIDED OPf::RATION 

THE RT11 DY: DRIVER SOURCE CODE WILL SUPPORT 
DOUE:LE SIDED FL.EX02 Of-"ERATION, E::UT IS NOT 
ENABLED E:Y THE NORMAL. SYSG£N QU£ST ION 
AND ANSWEF~ SE:.SSl.ON. IN ADDITION, 
THE DY DRIVER AND DY BOOTSTRAP ROUTINES HAVE 
ERRORS IN THE SOURCE CODE SUPPORTING TWO SIDED 
OPERATION. 

TO CORRECT THE TYPO IN RT11 V3E:: DY DRIVER: 

.EDIT DY.MAC<CR> 
llCFDYSDS<ESC>0A<E.SC><ESC> 
•I.IIF NDF DY$PAT, OY$PAT=0<CR> 
<ESC><ESC> 
•FDE:SIDl<ESC>0A<ESC><ESC> 
llC:C.IF NE: DY$PAT<CR> 

DE:SID2= 02 ,SIDE 2 READY<CR> 
.ENDC<CR> 
<ESC><ESC> 
llCF<CF<> 
30$:<ESC>V<ESC><ESC> 
30$: MDV R1,@R4 
•I<CR> 
.l.F NI::. DY$PAT <CR> 

301$: 
.ENDC 

MDV RXLSN,R3 ;sET R3= LSN <CH> 
TST R1 ; SPE:.C F-UNCT? <CR> 
E:MI 3 0 1. $ ; YES <CR> 
CMP R3, =tMAXLSN ; LSN ON SIDE O '? <CR> 
E:L.T 30 l. $ ; Y£S <CF~> 
BIS :tCSHEAO,R1 ,SET Hl::.AD BEFORE: OUTPUT <CR> 

<CR> 
<CR> 

<£S C><ESC> 
llCEX<ESC><ESC> 
• 

(NOTE: THIS CODE PATCH (A) DEFINE:.S TERM ' DBSIDZ ' 
TO BE 'HEAD READY BIT', AND (E:) INSERTS CODE 
TO TESl AND SE. T /RE:.SET THE HE:.AO BIT E:EF- ORE 
OUTPUTTING THE HEAD E:IT INTO THE CONTRO~Lt:::R 
CSR) I 
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Al:>VANCED ELEC, "RON::LC L>ESIGN 

TO ADD 2 SIDED OPERATION IN RT11 V3B DY E:STRAP: 

• EDIT E:STRAP. MAC <CR> 
•F. Il:F NDF $OYSYS<ESC>1A<t::SC><ESC> 
)l(L.IIF NDF DY$F-'Al, DY$F-'AT=0 <CR> 
.IIF NDF DY$DS, DY$DS=0 <CF~> 
<l:SC><ESC> 
:iKFCSDN<ESC>OA<£SC><ESC> 
ll<I.IF NE DY$DS 
.IF NE DY$PAT 
CSHE:.AD - 1000 
MAXLSN -· 
.ENDC 
.ENDC 
<ESC><ESC> 

173"f:ik2 

*1--'NXT •• =. <ESC>-1A<E.SC><ESC> 
*I.IF NE DY$OS 
.IF NE DY$PA"f 

ASL RO ;R0=LSN 

CMP RO,t:MAXLSN tLSN ON SIDE 
BLT LSN ;YES 
E:IS :f:CSHEAD,REDCMD ;NO,SET 
SUE: f:M~1XLSN,RO tTWEE~( L.SN 

.ENDC 

.ENDC 
<ESC><ESC> 
lKFL.SN:<ESC><ESC> 
:iKI<CR> 
• IF Et~ DY$OS 
.J:F E:Q DY$PAT 
<ESC><ESC> 
:iKF l. !I:· : <ESC><ESC> 
lKI<CR> 
.ENDC 
.ENDC 
<ESC><ESC> 
EX -::J::sc:::•<ESC> 
• 

<CR> 
<CR> 
<CR> 

<CR> 
<CR> 

<CR> 
<CH> 
<CR> 
O? <CR> 
<CR> 

·,:IDE :L <CR> 
<CR> 
<CH> 
<CF<> 

<CR> 
<CR> 

<Ct:.:> 
<Cl•C:• 

<NOTE: THl.S CODE PATCH (A) DEFl:NE:.S TERW:• 1 CSHE:.AD ' 
AND 'MAXLSN', THE CSR HEAD E:IT AND THE AX LSN 
ON SIDE O. Il ( E: > J:NSERTS CODE TO TESl ·oR SH>E. 
1 ACCESSES AND SET fl-IE HEAD E:I T AND SUE: RACT 
SlDE:. 0 SECl ORS FROM 1 HE: WORl<ING LSN > • 
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... 

ADVANCED ELECTRONIC DESIGN 

TO ENA8L~ OOU8LE SIDED EXPANSION: 

AFTER RUNNING SYSGEN, AND 
8t;;;FCJRE f<UNNING @sYSE::LD, 

• EDIT SYCND. MAC<C,.;'.>. 
llR/A<ESC><ESC> 
•I OY$DS = 1 ;oOU8LE SID~D<CR> 

OYSF'AT = 1 ; £NAE:LE DOUt::LE SIDE F• rCHES<CR> 
<ESC><ESC> 
•EX<ESC><ESC> 
• 

THEN RUN @SYSl::LD. 

NO OTHER CHANGES AR£ RE:CJUIRED TO RT11 • 
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