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Appendix B: Floppy Disk Controller 
Command Instruction Set 

The tables in Appendix B list the command and result byte~ for the 
floppy disk controller (FOC) operations, as follows: 

H.l Read data 
B.2 Read deleted data 
B.3 Write data 
B.4 Write deleted data 
B.5 Read a track 
B.6 Read ID 
B.7 Format a track 
B.8 Scan equal 
B.9 Scan low or equal 
B. IO Scan high or equal 
B. ll Recalibrate 
8.12 Sense interrupt status 
8.13 Specify 
B.14 Sense dri ve status 
B.15 Seek 
B.16 Invalid 

The command bytes for each operation must be written to the floppy 
disk controller in the exact order indicated in the table. The result 
bytes for each operation must be read in the exact order indicated in 
the table . Failure to write all command bytes or read all result bytes 
will leave the floppy disk controller inoperative . 

The figures following the tables illustrate the necessary sequences in 
the command, execution, and result phases of each of the instructions. 

Figure B.l Command phase 
Figure B.2 Execution phase (read and write instructions) 
Figure B.3 Result phase (read and write instructions) 
Figure B.4 Seek, recalibrate, sense interrupt status, and invalid 

instructions 
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Dove 101' lJoard 

Table B.l. Head Datu I nstruction Set 

Data Bus 
Phase H/W Remarks 

07 D6 D5 D,I D3 ()2 [)I UO 

Command W MT MF SK () () I 1 () Command Codes 

W X X X X X HD USl USO 

W C Sector [D informatio n 

W H prior to Command 

W R execut ion. 

W N 

W EOT 

W GPL 

W DTL 

~~xeclltl()n Data transfer betwee n the 

FDD and main-system. 

({('su it R STO Status Information afte r 

R STl Comma nd execution. 

R ST2 

R C Sector [D information a fter 

R H Command execution . 

R R 

R N 

!"F!pnntE!d W1thpArmlsslon of a nd licensed by NEe EIp. l': tronws Inc. C' l~~!j N e: r E!p. c ~tronlrs Ir.r I 

Table B.2. Read Deleted Data Instruction Set 

Oata Bus 
Phase RIW Remarks 

07 06 U5 0403 02 01 00 

Command W MT MF SK 0 1 1 0 0 Command Codes 

W X X X X X HD USl USO 

W C Sector ID informatio n 

W H prior to Command 

W R execution. 
W N 

W EOT 

W GPL 

W DTL 

Execution Data transfer between the 

FDD a nd main-system. 

Result R STO Status Information after 

R STl Command execution. 

R ST2 

R C Sector [D informa t ion a fter 

R H Com mand execution. 

R R 

R N 
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Oove lOP Hoard 

Table B.3. Write Data Instruction Set 

Phase RIW 
07 1)6 

Data Bus 
()5 D4 ():J 1)2 [)\ 00 

Remarks 

Command W MT MF 0 0 0 1 0 I Command Codes 

W X X X X X HO USI usn 

w C Sector 10 information 

W H prior to Command 

W R execution. 

W N 

W EOT 

W GPL 

W OTL 

Execution Data transfer between the 

FOO and main·system. 

Result R STO Status Information after 

R STI Command execution. 

R ST2 

R C Sector 10 information after 

R H Command execution. 

R R 

R N 

rp.pna(Pli ..... -:.th permiSSIon of .:l nci licensed by NEe EIAt'tromcs Inc. c l~jH:l :"lEe Electronics Inc.1 

Table B.4. Write Deleted Data Instruction Set 

Phase RIW 
07 06 

OataBus 
Remarks 

050403 02 01 00 

Command W MT MF 0 0 I 0 0 I Command Codes 

W X X X X X HO USI USO 

W C Sector 10 information 

W H prior to Command 

W R execution. 

W N 

W EOT 

W GPL 

W OTL 

Execution Data transfer betwee n the 

FOO a nd main·system. 

Result R STO Status Information after 

R STI Command execution . 

R ST2 

R C Sector 10 information after 

R H Command execlltion. 

R R 

R :-.; 

.. . -
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Table H.5. Read u Track Instruction Set 

(lata Bus 
Phase R/W Remarks 

07 06 05 (l4 U3 D2 UI DO 

Command W 0 Mf' SK 0 0 0 I 0 Co mmand Codes 

W X X X X X HI) uS ! usa 

w C Sector ID information 

W II prior to Command 

W R execution . 

W N 

W EOT 

W GPL 
W DTL 

Executio n Data tran~fer between the 

f'DD and main-system. 

FUe has read all of t he 

cy linder's co ntents from 

index hole to EOT. 

Result R STO Status Information after 

R STl Co mmand execution. 

R ST2 

R C Sector 10 inliJrmation afte r 

R H Comma nd execution. 

R R 

R N 

i repnnted W\th permlSSllln of:tnc1 hrAnsed hy NEe E lfH"t rnnU"s (nc. (" l ~k!) NEe E led :-on;{"s Inc.: 

Table B.6. Read ID lnstruction Set 

Phase RIW 
07 06 

Data Bus 

0504 03 02 01 00 
Remarks 

Co mmand W 0 Mf' 0 0 0 0 1 0 Commands 

W X X X X X HD USl usa 

Executi'Hl The first correct ID 

information on the 

cy linder is stored in the 

Data Register. 

Result R STO Status Informatio n after 

R STl Command exec ution. 

R ST2 

R C Sector 10 intormation afte r 

R H Co mmand execution. 

R R 

R "J 
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Dove lOP Board 

Table B.7. Format a Track Instruction Set 

Data Bus 
Phase RIW Remarks 

07 U6 0504 03 02 01 00 

Command W 0 MF SK 0 0 () I 0 Command Codes 

W X X X X X HU USI usn 

w N Bytes/Sector 

W SC SectorstT'rack 

W GPL Gap3 

W 0 Piller Byte 

Execution POC formats an entire 

cylinder. 

Result I{ STO Status Information after 

R STI Command execution. 

R ST2 

R C [n this case, the [0 

R H information has no 

R R meaning. 

R N 

(r~pnnL~d Wlth permlssoon of .1 nd hce nsed by NEe Elel·tronH'~ Inc. f' WH S NEe Elef~tronlrs Inl',) 

Table B.8. Scan Equal Instruction Set 

Data Bus 
Phase RIW Remarks 

07 06 05040302 01 00 

Command W MT \11" SK I 0 0 0 () Command Codes 

W X X X X X HO USI usn 

w C Sector [0 information 

W H prior to Command 

W R execution. 

W ~ 

W EOT 

W GPL 

W OTL 

Execution Data compared between 

the POD and main system. 

Result R STO Status Information after 

R STI Command execution. 

R ST2 

R C Sector [0 information a fter 

R H Command execution. 

R R 
R :"-i 

Appendix B: Flopp\ Disk Contl'oller B-'i 



Dove lOP Boar!! 

Table 8.9. Scan Low or Equal Instruction Set 

Data Bus 
Phase RIW Remarks 

D7 D6 D5 [)4 D3 [)2 DI DO 

Commund W MT MF SK I 1 0 0 I Commund Codes 

W X X X X X lID USI usn 

w C Sector 10 information 

W H prior to Command 

W R execution . 

W N 

W EOT 

W GPL 

W STP 

Execution Outu compared betwee n 

the PDD and main system. 

Result R STO Status Information after 

R STi Command execution. 

R ST2 

R C Sector ID information after 

R H Command exec ution. 

R R 

R N 

I repnnted W\th pe rmlsslOn of .'l nti !1I~An<;ed hy NEe E lectron l c"~ lnl' l~H5 NEe Elp.t'tnl nu 's Inc .' 
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Dove (OP Board 

Table B.lO. Scan II igh or Equal Instruction Set 

Data Bus 
Phase RIW 

07 06 050-1 03 02 DI DO 
Remarks 

Comma nd W MT MF SK I I I 0 I Comma nd Codes 

W X X X X X HD USI usa 

w C Sector ID information 

W H prior to Command 

W R executioll . 

W N 

W EOT 

W GPL 

W STP 

~:x ec utitJ n Da ta compared between 

the FDD and main syste m. 

Resu lt R STO Status Information after 

R STI Co mmand execution. 

R ST2 

R C Sector 10 informatio n afte r 

R H Comma nd execution. 

R R 

R N 

(repnnted W1th permission 1lf."Iond lu:en!'>P.o hy N'E:C: Ele l'trn n lc'i In c. (' l!}~fI NEe E l~('trun l cs inc ,) 

Table B.11. Recalibrate Instruction Set 

Phase 
Data Bus 

Remarks R/W 
07 06 050403 02 01 00 

Command W 0 0 0 0 0 I I 1 Command Codes 

W X X X X X He USl usa 

Execution Head retracted to Track O. 

l repnnted W1. t h perrmsslon ()t:lnd iicense(l hy NEe E le ('t:-onH:s Inc. t' 1~H35 NEe Electronlcs Inc. ) 

Table B.12. Sense Interrupt Status Instruction Set 

Phase RIW 
07 06 05 

Data Bus 

04 0302 01 
Remarks 

DO 

Command W 0 0 0 0 0 0 0 0 Comm and Codes 

Result R STO Status information a t the 

R PC N end of see k <>peration about 

the ~·DC. 
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Dove lOP Board 

Table B.13. Specify Instruction Set 

Data Bus 
Phase RIW Remarks 

07 06 05 040302 01 DO 

Command W 0 0 0 0 0 0 0 0 Command Codes 

W -SRT- -H- ---I-IUT--

W - - I-ILT ..... ND 

( rppn n t~d W'l th perm i!-islon of .,nci hre nsp.d by NEt' EIp.('trnnlC:s Inr. /' l! )h~) NEe EI",,·trnn W'~ [n t' 

Table B.14. Sense Drive Status Instruction Set 

Phase 
Data Bus 

RIW Remarks 
07 06 0504 D302 DI DO 

Command W a a a a () 1 1 1 Cummand Codes 

W X X X X X I-ID USI usa 

Result R ST3 Status information about 

FDD. 

(repn nted Wlth perm lssinn of:1nd hcpnseci 0:>, N Ee Ele r t ro nlcs Inc. {" l aS!; N Ee E ler.trl)nlCS Inc 

Table B.15. Seek Instruction Set 

Phase RIW 
07 06 

Data Bus 

05040302 01 
Remarks 

00 

Command W a a a a I 1 1 1 Command Codes 

W X X X X X I-ID USI usa 
w NCN 

Executiun I-Iead is positioned ove r 

prope r cylinder on 

diskette. 

repnnt~d W'lt h W' rm LSS11~ n of _,od ; ,,'f>nsed b ... N r:( ; E;ectrn nles Inc. e l~H~ N EC E: lec t. :' l)n ~ es 1:'11" . : 

Table B.16. Invalid Instruction Set 

Phase RIW 
Data Bus 

Remarks 
07 06 050403 02 01 DO 

Command W Invalid Codes Command Codes 

Result R STO STO·80 1161 

' repnnterl w.th pe rmiSSlO n or" and lice nsed by N Ee Ele(:tronu:s Inc. {: 1 ~85 :'-lEC E:ect :-or::C'i [:]1' ): 
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Note: Shaded portion indicates 

don't care state 

Dove lOP Board 

... ~...------- Command Phase ---------j.~ ... 4f---- F.:xecution Phase 

DC poweronl 

Reset~ __ --!-___ _ 

CS' 

AO ~UJ~r--v~~ 

RD' 

WR' 

I 
I 
I 

u / 

u' 
/ 

: Starts automatically 

I after last byte of 

-; 

( 

7 

u-+-
( 

instruction has been 

written into 765 

DIO' ~ 

( 

RQM' ~ 

iii iii 
® @ 

Key: 

CD Processor reads main statu~ reg. (MSGl Does RQM := 1 and DIO = 0; if yes, then 

write first byte of instruction into 765. 

@ First byte of instruction written into 765 by processor. 

@ Processor reads MSR. does RQM := 1 and DIO = 0; ifno. then do it again. 

@ No Do again. RQM sti ll = O. 

® Does RQM = 1 and 0[0 = 0; if yes, then write second byte of instruction into 765. 

® Second byte of instruction written into 765 by processor . 

o Repeat steps 3 through 6 until all bytes in instruction have been written into 765. 

® Last byte of instruction written into 765 by processor. 

Figure B.l. Command phase 

Appendix B: Floppy Di s k Controller 

It 
® 

!repn nted Wlth !Je r m lSSlOn of3.0d 
.Ieer.sed by NEe Elert , () nIcs Inc 

.: 1~8~ NEe ElectronlL's Inc.) 
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Dove lOP Board 

Command Phase • ~4---------------- Execution Phase Result Phase 

[NT ----~------------~/~/~~~7~(~--------~~ 
__ ~~n n n~/~~ ______ _ IL--JLT 1 / 

Dt\CK' 

TC 

p' 

-----r---'/ Il ( / J 
WR --1 • .----. rr--, rr-

W· U'* U· 

RO 

AO 

-~ 

~U~l1f~J§fL 

010 

CS' 

OMA Mode Non-OMA ~orle 

t t t t t t t t 
CD ® 

Key: 
CD Last byte of instruction written into 765. 
o Processor sends or receives 1s t data byte to or from diskette ( 1s t byte). 
@ Processor se nds or receives 2nd data byte to ,lr from diskette . 
@ Processor sends or receives nth data byte to or from diskette. 
@Processor must read MSR to see who interrupted. 
® Processor se nds or receives 1st data byte to or from diskette. 
o Processor must read MSR to see who interrupted. 
@ Processor sends or receives 2nd data byte to or from diskette. 
® Processor must read MSR to see who interrupted. 
@@ Processor sends or receives nth data byte to or from diskette . 

@ 

t t 
® 

:-it;Hts ~ l q tom"t ll·., d v 

O~":) !I"'~ tl r.,: t~~r A n r B 

IL 
A 

B 

Abnor:n:li te rml!1:1tlOn 

• No .1ljJr~s::; ;n.J.rk~d 
e CRe Srrnr 

• t.. , ... t. ;,p. '-To r I) n t ( ;tl'k 

• Im p rope r ,'omman(! 
• Rf!. ld ; lnt> gops :OW 

".!:,d "1m'" liHie x ::0> 

" .; '! At, @ \'!~d ri::nng 

~X~I " l t ,\ln pnchf> 

• Uthe r 

r .. pnnt p,d .... '1th permlsswr. nf ., nd 

tl:e:n~d by NEe E le ctron ic<; b l' 

" 19H5 N Ee Electromcs il".( . 

Figure B.2. Execution phase (read and write instructions) 
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Command Phase 

El"ec"rioD Phase ~ :<III .. f-___ Result Pha~"'(''--_______ -I~~ ; ..... r-__ ---l<ou..f~Nu;e~xJ,..t .!.!In.l>s""tl..Jrt.lllcOJ.tJJ.ipwnl.-

________ ~r---l~ ______________ ~II~ ______ ___ 

~~-----------------+I----~~-
1/ 

~ 7 

______ ~n~ __________________ ~II ________ ~---
/ 

I 

~~~ 
~~41W~ 
~~~~Jl~~ 

t t 
CD @ @ @ 

Key: 
CDProcessor Reads ~SR, Does RQM = 1 and DIO = 1; if yes, then 
@ processor read 1st byte from result phase. 
®Same as Step CD 
@ Same as step @ (second byte) 
® Same as step @ (last byte) 
,. Either RD' (if it is a read instruction) 
or WR' (ifit is a write instruction) but never both. 

re pnntl?d W"l th pprmlSSlOn of anti 
lit'e nseci by :--fE e EledronH's Ine 
,; 1G~:) N Ee El~f'tr()nt('s fnc 

Figure B.3. Result phase (read or write instructions) 
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. .- Sppk or Re(,3hbr~tA Command 

~.- Cu mmand Ph:l !>e -..-Execlltwn Ph"SA~~ommanri Ph:l.se--..: ~esult Pha sp. .. , 

INT -+-______ --;.-. ____ ---JI I . 
CS'~ 

.. . 

AO ~1J~~nLlm~AJ~nW#AJnWA.Jru 
RD' 

WR' ---u lJ1I 
DIO ~~lJ%@~U~I~I~ 

RQM~~~~n~Al~~ 

t t t t t t 
® ® 

Seek, recalibrate, and Sense Interrupt Status 

Key: 

CY OP code for instruction written into 765. 

@ HDfDrive No written into 765 . 

® INC written into 765 . 

o OP code for ins truction written into 765. 

® Status Registe r STO read by processor. 

® RCN read by processor. 

tV Invalid instruction issued to 765 . 

® Sta tus regis te r STO read by processor. 

r repnnted WIth pe rml~Slon of 3nd 

licensed by NEe Electro nH.' s Inc. 
e 1~85 ~EC Elect ronic~ Inc. ; 

Com mand Phase--': ~ult Pha,",-+ 

Invalid 

Figure B.4. Seek, Recalibrate , Sense Interrupt Status, and Invalid Instructions 
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