
































































































A.2.3 Write Sector 
.******************. , , 
, WRITE , 
.******************. , , 

;This is the write routine for our imaginary driver 
WRITIT: CALL UPTASK ;Update WD1 001 task file 

MOVB #WRITE,@#COMND ;Issue WRITE command to WD1 001 

;Transfer sector from system memory to WD1 001 
;(Transfer address in R3, WD1 001 data register address in R4) 

MOV #256.-1.,RO ;Init byte counter to 256-1 bytes 

;The following instruction, MBBA (Move Block of Bytes to Address) is the converse of the 
;MABB instruction, above. This time the block of memory pointed to by R3 will be moved 
;to the WD1001 data register (pointed to by R4). RO bytes will be moved. 

MBBA R3,R4 
LOCK 
MOVB @R3,@R4 

;Wait for WD1 001 to write the sector 
SLEEP 10WAIT 

.******************. , , 
, DONE , 
.******************. , , 

; Move most of the data 
; Disable ints. 'till last byte xferred 
;Write last byte of data to WD1 001 

;Wait in I/O wait state 

;Both READ and WRITE commands finish here to check for errors 
DONE: MOVB @#STATUS,RO ;Get status byte from WD1 001 

RORB RO ;Rotate Error bit to carry 
BCC DONEOK ;and return to OS if no error 
MOVB @#ERROR,RO ;Get WD1 001 error code 

;< < < Place error reporting routine here»> 

LCC 
DONEOK: RTN 

CARRY 
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;Set carry to flag an error 
;and return to OS with error 



A.2.4 Task File Updating 
.*******************************. 
; UPTASK SUBROUTINE ; 
.*******************************. , , 

;This subroutine sets up the task file registers 

;Sector number 
UPTASK: MOV 

AND 
MOV 
MOVS 

;Size/Drive/Head 

R2,RO 
#31.,RO 
#SECNO,R4 
RO,(R4)+ 

;Get record number 
;Mask off lower 5 bits (bits 0-4) 
;Index WD1 001 sector number register 
;and send to sector number register 
;and increment R4 to point to WD1 001 
;Cylinder Low register 

;(The following instruction does a riaht arithmetic shift 5 times) 
SSRA R2,5 ;Discard SECNO bits from record number 
MOV R2,RO ;Get remaining record number bits 
AND #3.,RO ;Mask off bits 5-6 to make head number 

;(The following instruction does a left arithmetic shift 3 times) 
SSLA R1,3 ;Shift drive number into position 
OR R1,RO ;OR drive number and head together 
OR #80,RO ;OR ECC flag and sector size field 
MOVS RO,@#SDH ;send it to Size/Drive/Head register 

;Cylinder Low 
SSRA 
MOVS 

;Cylinder High 

R2,2 
R2,(R4)+ 

;Discard HEAD bits from record number 
;Send Cylinder Low to WD1 001 and 
;increment R4 to point to Cylinder High 

;(The following instruction SWAps the upper and lower Syte of a word) 
SWAS R2 ;Get upper byte of cylinder 
AN D #1,R2 ;Mask to least significant bit 
MOVS R2,(R4) ;and send it to WD1 001 
MOV #DATA,R4 ;Index WD1 001 Data Reg for R/W ops 
RTN 

A.2.S Interrupt Service routine 
.***************************************. 
;INTERRUPT SERVICE ROUTINE;' 
.***************************************. , , 

;This routine gets called whenever the WD1 001 interrupts. All it does is read the status 
; register of the WD1 001 to clear I NTRQ and revives the original calling job. 

INTSER: PUSH RO 
MOVS @#STATUS,RO 
WAKEUP 10WAIT 
POP RO 
Rn 
END 
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;Save this register 
;Acknowledge the interrupt to WD1 001 
;Wake up job (from I/O wait state) 

;Return from trap 



APPENDIX B INTERLEAVE CALCULATING 
This BASIC program simplifies the process of generating interleave tables. It is written in a fairly 
standard subset of the BASIC language and should run on many BASIC interpreters and 
compilers. Some implementations of BASIC may require the variable names to be converted to 
single letter names and the IF THEN ELSE constructs may have to be re-written. 

The two questions at the beginning of the program should be answered in decimal. The 
interleave table is printed in hexadecimal. 

B.1 BASIC Interleave Calculating Program 

10 PRI NT "WD1 001 Interleave calculating program" 
20 PRINT 
30 INPUT "Number of sectors? ";COUNT 
40 INPUT "Interleave Factor? ";INTER 
50 01 M H EX$(1 6),SECTOR(COU N1) 
60 FOR INDEX=1 TO 16 
70 READ HEX$(INDEX) 
80 NEXT 
90 FOR INDEX=1 TO COUNT 

100 SECTOR(INDEX)=-1 
110 NEXT 
115 RES=O 
120 FOR INDEX=O TO COUNT-1 
130 IF RES>=COUNT THEN RES=RE5-COUNT 
140 IF SECTOR(RES+1)=-1 THEN SECTOR(RES+1)=INDEX ELSE RES=RES+1: 

GOTO 130 
150 RES=INTER+RES 
160 NEXT 
170 PRINT 
180 PRINT "Interleave table with";COUNT;"sectors and"; 

INTER; ":1 interleave" 
190 FOR INDEX=1 TO COUNT 
200 X=INT(SECTOR(lNDEX)/16) 
210 PRINT HEX$(X+1);HEX$(SECTOR(INDEX)-X*16+1), 
220 NEXT 
230 PRINT 
240 DATA 0,1 ,2,3,4,5,6,7,8,9,A,B,C,D,E,F 
250 END 
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APPENDIX C CALCULATING SECTORS PER TRACK 
WD1001 compatible disk drives are constantly changing. Higher bit packing densities and 
higher accuracy spindle motors help to increase the amount of data that can be put on a track. 
This appendix will help you to determine the maximum number of sectors that can be recorded 
on your disk drive. 

The unformatted byte capacity can be figured from this formula: 

Capacity=Bits per second 1 Revolutions per second x (1-Error) 1 8 

We'll take a hypothetical drive (the same one as in the disk driver examples) with a data rate of 
5M bits per second and revolution rate of 3600 RPM.Ourdrive has a spindle speed accuracy of 
3%. These numbers applied to our formula yield: 

10,104=5,000,000/60x(1 -0.03 )/8 

To be on the safe side, we will always round down when we come up with a fractional value. The 
unformatted capacity of this drive is 10,104 bytes. To figure the number of sectors per some 
number of bytes apply this formula: 

Sectors=Capacity 1 (Data field size+Gap3+Check bytes+Other overhead) 

Using 512 byte sectors with a Gap3 size of 30 bytes, running ECC we end up with: 

17=10,104/(512+30+4+41 ) 

The BASIC program on the next page can be used to automate the sector per track calculations 
presented here. 

C.1 BASIC Sectors per Track Utility 

10 PRI NT "WD1 OOX Sectors per Track Calaulating utility" 
20 PRINT 
30 INPUT"Data rate of drive in bits per second: ";DATARATE 
40 INPUT"Revolutions per minute: ";RPM 
50 INPUT"Rotational speed error on percent: ";RERROR 
60 CAPACITY=INT(DATARATE/RPM*60*(1-RERROR/100)/8) 
70 PRINT"Unformatted capacity" is CAPACITY"bytes." 
80 PRINT 
90 INPUT"Data field size in bytes (128, 256, etc.): ";SIZE 

1 00 I NPUT"Formatted with CRC or ECC: ";ECCMODE$ 
110 ECCMODE$=LEFT$(UCS(ECCMODE$),1) 
120 IF ECCMODE$<>"E" AND ECCMODE$<>"C" THEN 100 
130 IF ECCMODE$="E" THEN CHECKBYTES=4 ELSE CHECKBYTES=2 
140 IF SIZE>256 THEN GAP3=30 ELSE GAP3=15 
150 SECTORS=INT(CAPACITY/(SIZE+GAP3+CHECKBYTES+41)) 
160 PRI NT "Formatted capacity is";SECTORS*SIZE;"bytes per track using"; 
170 PRINT SECTORS;"sectors per track." 
180 END 
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APPENDIX D PROGRAMMER'S QUICK REFERENCE 
0.1 Task File 

CS- A2 A1 AO RE- WE-
1 X X X Deselected Deselected 
0 0 0 0 Data Register Data Reg ister 
0 0 0 1 Error Register Write Precomp 
0 0 1 0 Sector Count Sector Count 
0 0 1 1 Sector Number Sector Number 
0 1 0 0 Cylinder Low Cyl i nder Low 
0 1 0 1 Cylinder High Cylinder High 
0 1 1 0 Size/Drive/Head Size/Drive/Head 
0 1 1 1 Status Register Command Register 

0.2 Valid Commands 

Bits 
TYPE COMMAND 7 6 543 2 1 0 

I Restore 0 0 0 1 r3 r2 r1 ro 
I Seek 0 1 1 1 r3 r2 r1 ro 
II Read Sector 0 0 1 0 o M L 0 
III Write Sector 0 0 1 1 0 M L 0 
III Format Track 0 1 0 1 000 0 

L = Long Read/Write 
M=Multiple Sector 

D=DMA Read Interrupt 
r =Stepping Rate 
x 
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0.3 SOH Register Format 

Bit 7 6 5 4 3 2 1 0 
-- --"---

Function E Sec Drive Head 
Size Select Select 

.J' " 
Bit Bit Sector Size 
6 5 
0 0 256 Bytes 
0 1 512 Bytes 
1 1 128 Bytes 

,. 
~-I 

/~ 
/ / 

/ / 
/ / 

/ / 
/ / 

/ / 
/ / 

// / 
,/ 

Bit Bit Drive Selected 
4 3 
0 0 Drive Sel 1 
0 1 Drive Sel 2 
1 0 Drive Sel 3 
1 1 Drive Sel 4 

0.4 Status and Error Register Bits 

Bit Status Register Error Register 
7 Busy Bad Block Detect 
6 Ready U ncorrectable 
5 Write Fault CRC Error - 10 Field 
4 Seek Complete 10 Not Found 
3 Data Request -
2 Corrected Aborted Com mand 
1 - TROOO Error 
0 Error DAM not found 

0-2 

I' 

I ' I , 
I , 
I , 
I \ 
I , 

Bit 
2 
0 
0 
0 
0 
1 
1 
1 
1 

E=ECC Mode 

"' " " " " " " " " " " " Bit Bit Head Selected 
1 0 
0 0 Head 0 
0 1 Head 1 
1 0 Head 2 
1 1 Head 3 
0 0 Head 4 
0 1 Head 5 
1 0 Head 6 
1 1 Head 7 
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LIMITED WARRANTY 

For a period of ninety (90) days from the date of shipment of a W01001 (hereafter called product) to Buyer, 
Western Digital Corporation (WOC) warrants that it shall be free from defects in material and workmanship. 
WOC's sole liability and Buyer's sole and exclusive remedy for a breach of warranty is limited to WOC's repair 
or replacement (at WOC's sole option and expense), of the product or part thereof which is returned to 
WOC's plant or designated repair depot. Buyer shall notify WOC of the defective product within the warranty 
period. Freight expenses for products returned by Buyer will be prepaid by Buyer. WOC shall pay for 
shipment back to Buyer. If WOC's inspection discloses that the returned product or part is not defective 
within the terms of this warranty, WOC's standard maintenance/repair charges shall be applicable, in 
addition to all shipping expenses. 

WOC reserves the right to make changes in products without any obligation to incorporate those changes in 
any products previously delivered to Buyer. 

The above warranties do not extend and shall not apply to products which have been repaired or modified by 
other than WOC or its deSignated repair depot unless prior WOC written approval has been granted; or to 
products subjected to unusual physical or electrical stress, or improper installation. 

The foregoing warranties and remedies are exclusive and expressly in lieu of all other warranties expressed 
or implied either in fact or by operation of law, statutory or otherwise including warranties of merchantability 
or fitness for use. WOC neither assumes nor authorizes any other person to assume for it any other liability in 
connection with the sale, installation or use of its products supplied by it hereunder. WOC shall have no 
liability for special, incidental, consequential or punitive damages of any kind from any cause arising out of 
the sale, installation, maintenance or use of its products. 

If you have a technical problem, call the phone number closest to you and ask for the Field 
Application engineer: 

Southeastern U.S.: (214) 422-5391 
Midwestern U.S.: (312) 655-8781 
Western U.S.: (408) 866-1738 
Europe: 01-542-1035 

Or, call the Controller Hotline: (714) 966-7827 
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