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APPL ICABLE DOCUMENTS 

Engineenng Speclf1c8tion: 

The HDA components shall meet all reQuirements and speciflcotlons set 
forth in the following documents unless separately specified herein. 

NISHA Assembly ................. 676-5007 

Head Disk Assembly ............... 678-5006 

Disk Speclflcotlon ................. 062-0236 

Heed Specificetion . . . . . .. ., .. . .. 062-0231 

Spindle Motor Assembly. . .. 699-5034 

P.LS. Assembly, Motor Control. . . . 678-0102 
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1.0 SCOPE 

The NISHA Dnve consists of the NISHA HDA Assembly Em'd 
one Electronic Board Assembly. The scope of this speci
ftcoUon 11 to deflne the NISHA Driye without controller. 

2.0 CAPACITY 

3.0 

4_0 

No. of Dis~s 
Recording Surface 
Per Driye 
No. of Cyl i nders 
Totol No. of Troc~s 
No. of Sector/Trac~ 
Bytes/Sector 
Totol No. of Blocks (Doto) 
Spore Blocks 

TRANSFER RATE 

ACCESS TIME 

Track to Trock 
Average 
Maximum 
Averoge Lotency 

ROT AT IONAl SPEED 

6.0 RECORDING DENSITV 

Blts Per Inch 
Flux Chenges Per Inch 
Tracks Per Inch 

70 RElIABllITV 

MTBF (Typicol Usoge) 
Component L 1 f e 
Medio Life 

t 
2 
20.7MB{Formetted) 
610 
1220 
32 
532(F onnot ted) 
38,964 
76 

7.SMHZ 

10 ms 
50 ms 
150 ms 
10.9 ms 

2749 RPM 

19,065 (MAX) 
12,710 (MAX) 
600 

15,000 Hours 
5 Veers 

10,000 Storts/Stops 
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8.0 ERROR RATE 

Soft Reed Errors 1 per 109 bits 
(9 retries minimum) 

Hard Reed Errors 1 per 1 0 1 2 bH s 

Seek Errors 1 per 1 04 seek 

9.0 POWER REQUIREMENT 

+5V DC 5~ 620 ma 
-12.5Y DC 5~ 180 ma 
+ 12.5V DC 5% 470 ma (on Track) 

670 ma (Average Seek-
R!W) 

1200 ma (Start for 5 Sec) 
Standby Power 11.2 Watts 
Typical Power 13.7 Watts 

ll.J 0 ENVIRONMENTAL 

Ambient Ternperature 
~ ." 

OperatIng 10°C to 60°C 
';hlppmg -40°C to 70°C 
Storage -400C to 70°C 

Maxi rnum Temperature Gradient 
Operating 10°C per hour 
Non-operating Below that causing 

Condensat 1 on 
F-'e ia tI 'Ie HumIdity (Non-CondensIng) 

Reletive Humidity 20~ t.o 80% 
Stray Magnet1c Field (1 inch from cestlng) 20 Gauss(Max) 

Attitude 10,000 Feet 
Shock end Vibration 

Shock (Opera! mg) 0.5G, 11 msec,half Sine 
Shock (shippmg) 50G, 11 msec,ha1f sine 
Vibration (Operetional) 0.5g peak; 20-200Hz 
Vi brat i on(Non-operat i anal) 2g peak; 20-200Hz 

1 1 0 MOUNTING AND PHVSICAL CONFIGRUATION See Figure 1 
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NlSHA INTERFACE 

12.1 GENERAL DESCRIPTION:'" 

PIN SIGNAL NAME I/O FUNCTION 
----------------------------------------------------------
t INDEX 0 THIS SIGNAL INDICATES THE BE-

GINNING OF SERVO SECTOR AND 
END OF OAT A SECTOR 31. ONE PER 
REVOLUTION (2749RPM +-1.5~). 

3 SECTOR 0 THIS SIGNAL INDICATES THE BE-
GINNING OF OAT A SECTORS. 
TOT AL DATA SECTORS IS 32 
ST ARTING FROM SECTOR 0 TO 
31. EACH SECTOR HAS 620+-16 
BVTES OR 66 t +- t 7 US. 

5 RWCLK 0 READ/WRITE CLOCK IS THE SIGNAL 
TO SVNCHRONIZE THE DRIVE READI 
WRITE OAT A. CLOCK FREQUENCV IS .-75 MHZ +-40~. WITH 50+-1 O~ 
DUTV CYCLE. 

t IRDATA 0 NRZ READ DATA FROM DRIVE IS 
SYNCHRONIZED TO THE RISING 
EDGE OF THE READ/WRITE CLOCK 
(RWCLK) READ OAT A CAN CHANGE 
AT A MIN. OF 40NS AND AT A MAX 
OF 90NS FROM THE RISING EDGE 
OF THE RWCLK. 

9 WDATA I NRZ 'wRITE DATA FROM CON-
TROLLER IS SVCHRONIZED TO THE 
RISING EDGE OF THE RWCLK. WRITE 
OAT A CAN CHANGE AT A MIN. OF 
40NS AND AT A MAX. OF 90NS 
FROt'l THE RISING EDGE OF THE 
RWCLK. 
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11 /WTGT 1 WRITE GATE FROM CONTROLLER, 

WHICH INDICATES THAT WRITE 
DATA IS SHIFTING FROM CON-
TROLLER TO DRIVE. 

12 HSO 1 HEAD SELECT 0 INDICATES THE 
SELECTION OF HEAD o. HEAD 
SWITCHING RECOVERY TIME IS 
1 US. 

13 RDGT 1 READ GATE FROM CONTROLLER, 
WHICH MUST BE TURNED ON AT 
GL ITCH FREE OAT A SYNCHRO-
NIZATION AREA. READ DATA WILL 
BE AVAILABLE AFTER VCO IS 
LOCKED ON THE OAT A SVNCHRO-
NIZATION 8YTES(00). VCO LOCK 
ON TIME IS 12 BYTES MAXIMUM. 

14 HSI 1 HEAD SELECT I, A RESERVED PIN 
FOR FUTURE ADDIT ION OF READ • !So WR ITE HEADS. 

15 SO 1 SERVO SERIAL DATA OUT IS AN 
OUTPUT SIGNAL THAT SHIFTS 
SERVO STATUS FROtl DRIVE TO 
CONTROLLER AT A MAX. RATE OF 
58.6K BITS/SEC. 

16 IRWI t REDUCED WRITE CURRENT IS A 
SIGNAL THAT INDICATES TO DRIVE 
THAT LESS WRITE CURRENT IS 
REQUIRED AT THE INSIDE TRACKS 
WHICH HAVE MUCH HIGHER FLUX 
CHANGE PER INCH (FCI). 

17 51 1 SERVO SERIAL OAT A IN IS AN 
INPUT SIGNAL THAT SHIFTS 
SERVO COMMANDS FROM CON-
TROLLER TO DRIVE AT A MAX. 
k'AT~ nl ~R (:,v RITC;/c;~r , 
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16 /RESET 1 SERVO RESET IS AN INPUT SIGNAL 
THAT RESETS THE SERVO CONTROL 
FUNCTIONS. 

19 SIORDY 0 SERVO INPUT/OUTPUT READV IS 
AN INDICATION FROM DRIVE TO 
CONTROLLER THAT SERVO COM-
MUNICATION IS READV. 

21 SERVORDV 0 SERVO READV IS AN OUTPUT 
SIGNAL THAT DRIVE INDICATES 
TO CONTROLLER THAT READ/ 
WRITE HEAD IS ON TRACK AND 
IS READV FOR READ/WR ITE OAT A 
TRANSFER. 

-~)~ ... ~. /\"IR1TESAFE 0 WRITESAFE WHEN LOW INDICATES 
FROM DRIVE TO CONTROLLER THAT 
WRITING IS SAFE TO BE PRO-
CEEDED. WRITESAFE WHEN HIGH 

~ 
INDICATES FROM DRIVE TO 

~ CONTROLLER THAT WRITING IS 
PROHIBITED OR SERVO COM-
MUNICATIONS HAS AN ERROR. 
WRITESAFE CAN GO HIGH DURING 
THE WRITING CYCLE AND WILL NOT 
BE LATCHED. IT IS THE RESPONS-
IBILlTV OF THE CONTROLLER TO 
LATCH THE STATUS AND REWRITE 
THE OAT A SECTOR. 

-
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12.0 NISHA INTERFACE (con't) 

PiN StGNALNAME I/O FUNCTION 
----------------------------------------------------------

B +5V 1 POWER SUPPL V INPUT 
1O +5V 1 POWER SUPPLY INPUT 
2 GND 1 GROUND 
4 GND 1 GROUND 
6 GND I GROUND 
20 +12V 1 POWER SUPPLY INPUT 
22 +12V 1 POWER SUPPL V INPUT 
24 -12V 1 NEGATIVE POWER SUPPLY INPUT 
25 MOTOR 12V t POWER SUPPL V TO MOTOR 

(ISOLATED FROM + 12V IN NISHA) 
26 MOTOR GND t MOTOR GROUND(lSOLATED FROM 

GND IN NISHA) 

;~ ~ 
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12.1 DC ELECTRICAL CHARACTERIST ICS 
(TEMPERATURE: 10 DEG TO 60 DEG CELSIUS) 

PARAMETER MIN TVP MAX UNITS COMMENTS 
----------------------------------------------------------
'.IlL INPUT 
LOW VOLTAGE 

VHI INPUT 
HIGH VOLTAGE 

VOL OUTPUT LOW 
VOLTAGE 

VOL OUTPUT HIGH 
VOLTAGE 

5V POWER SUPPL V 
VOLTAGE 

... 12V POWER SUPPL V 
VOLTAGE 

- 12V NEG POWER 
SUPPL V VOLT AGE 

t10TOR + 12V MOTOR 
SUPPL It VOLT AGE 

CABLE LENGTH 
CABLE CAPACtT ANCE 

RI~;E TIME 
FALL TIME 

-0.3 0.8 V 10L MAX:-400UA 

2.0 VCC V 10H MAX:+40UA 

0.4 V 3 LSTTL:+ 1.2MA 

2.4 V 3 LSTIL:-120MA 

4. 75 5.00 5.25 V 1A MAX 

12.0 13.2 V 

-12.0 -13.2 V 

12.0 13.2 V 
-

1 FT 
15 25 PF 

35 40 NS 
20 25 NS 
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AC ELECTRIC.AL CHARACTERISTICS 

[READ DATAl 

RWCLK 

WTGT 

RDGT 

NRZR DATA 

[WRITE DATAl 

RWCLK 

l '33NSr TYP 

"to N5 MIN 

QONS,.... 
MAXI 'I 

1-'-1" 
XXXI=-~:xXXX 
---l -I....- R DATA 

\lALID 

WTGT 
RDGT I~ON5 I "0" MAX~ 

f-il LtO N5 MIN 

NRZW DATA 

NOTES: 

mr------n.xx 
-.../ I-.- W DATA 

VALID 

1- RWCLK PERIOD == 7.5 M\-rz. = \ 33. 33 N5 (WITH 50:t 10% DUTY 

2. - HEAD SWITCHING REC.OVERY TIME::: Ifs, 

3 - WR\TE ,0 READ RECOVERY ,IME ::- 80 ± 2.0 J'-S. 

~ 
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'f" I.S % SPEEC> VAR.IATION -+ -----.----- ------ CD~ ± ICD BYTES (cp + 10) ----- 1 
+ 1-.- =CDCDI ±. 17 -U5 L __ I "/0 SECTOR. MECHANICAL 

15-S..uS I - TOLERANCE. 

SECTORJ I I F2G ,21 7 l 593,di39 ;-~~3~-f~n271 
:::"'':f~¢¢- - - _-r:MJ~TIW HSTI"TI8 HS!/4X¢¢- - - - _(/J¢~DATA ~ Ec.c. ~(/1tJ--~) 

.--------,rlC1J 12 r'4-!-- 9 LNOTE 'l' ~MIN. 
IWRrrEDATAi m I 

-=-l-I-~MIN 

ITT 
~T 

WTGT 

~ 3 -+-11 .1. 542. J 
1 MIN !~I~DA"TAI 

i 1=~9 m 0]]1 Tr ---~ --- --liT rn 
- ... I·lr--------------------~=J= 
WTGT 

'" u 
r<) 

«:(10 
I 

ffif' 
~lll 
~nJ 7-

~O 
;;1 
~nJ 
019 

0 
I.\.i 

u.l ..J N..,. ~ 
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[/) [/) 

~ -'-
.B 
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N I SHA INTERFACE 
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12.3 AC ELECTRICAL CHARACTER/ST ICS 

NOTE l' ID BVTE~, FORMAT 

M L 
S c-

;j 

B B 
76:.43210 

T 1 = I TRACK BYTE I I 
T I) :: I TRACK BYTE 0 I 
HS = I HEADI SECTOR I 

/11 :: I INVERSE OF TRACK 1 I 
/TO= I INVERSE OF TRACK 0 I 
/H~,:: I INVERSE OF HD,STR I 
(I (l :: I LAST 00 BVTE I 

12.4 

-RESET P-18 Input. Resets the Servo z8 6nd thE' TL 770:1 
(U24) power monitor I.C 

RESET Output from the TL 7705 I.e. 

RESET Output from the TL 7705 I.C. complement of RESET 

12.5 NORMAL POWER UP (SEE FIG. A) 

When +5V crosses e trigger threshold of 4.3V the TL 7705 
lnltiotes e 140MS tlming period. 

~~ 

At the end of this timing period RESET will go high end RESET 
will go low end the Spindle Motor wilt restert. 
If +5V goes below the 4.3V threshold RESET will go low, RESET 
will go high and the TL 7705 will inHlote e new 140MS timing 
c~cle. 
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12.6 POWER UP WITH SPINDLE MOTOR HOlDOFF (SEE FIG. B) 

If the -RESET line is held low the TL 7705 is held in e RESET 
stete. RESET is low end RESET is high. Upon releesing the 
-RESET line the TL 7705 will continue to hold RESET low end 
RESET high for epproximetely lOOMS. The Spindle Motor drive 
circuitry is enobled only when RESET from the Tl7705 is low. 
Sending 8 -RESET longer then 1 MS + 1 O~ will couse the TL 7705 to 
go into e RESET stote. 

12.7 SPECIFICATIONS 

-RESET 1 MS -0'; + 1 O~ 

TL 7705 Timeout Period. 

Power Up - 140115! 10% 
Externol RESET - 100MS.!- 15~ 

TL 7705 Threshold 4.3V.! 1 O~ 
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4.3V 

+5V 
/---------j! ~-----

________ ~_ I 

_+_12_V __ ~/~--------~n~----~ 
I "---

- RESET 

.1 
I 

I 
I 

I I 
H-Im~ 

_R_E_5~E_T ______ ~ ______ ~~} 
I 

RESET 

I I 
I i 

"I lOOms ~i----- SPINDLE 
MOTOR START 
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13.0 SERVO 

13.1 BASIC SERVO FUNCTIONS 

Nishe servo control functions 6re .handled by a Z8 
microprocessor. The Z8 handles all I/O operotions, timtng 
operations and communic6tion with 6 host controller. Control 
functions to the Z8 Servo Controller 6re made through the 
serial I/O. 

The following commands for the Nisha servo are: 

A. INHIBIT SERVO - not detented, heads off data zones located 
at the inner stop. Inhibit Servo is also generated following 
a reset of ZB. 

B. SET BRAKE - performs rec6l operetion 611 the way to outer 
eros!'1 stop, holds broke to insure lotching then inhibits 
servo back to inner crash stop. 

C. RECAL - 72, -0, +3 tracks from HOME Used to initialize 
into deta zone. 

D ACCESS - coarse track positioning of date head to any 
desired track location. 

E. OFFSET TRACK FOLLOWING - cont.rolled microstepping of 
fine posiUon system during TRACK FOLLOWING (two modes). 

1. COMMAND OFFSET - direct lon ond omollnt of offset is 
specified t.o the servo. 

2. AUTO OFFSET - command allows the seryo to auto
matically move off track by the amount indicated by 
the embedded servo signal on the d6ta surface (disk). 

F. STATUS - commend can read servo status. 

SCALE: .. 
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See TobIe t (Section IV) for the actual command descnplton. 
With the present command structure a SEEK COMMAND can be 
augmented with an OFFSET COMMAND. Upon completion of e 
8eek, the offset command bit is tested to determine if an 
offset wil1 occur following a seek (either euto or command 
offset). 

When e SERVO ERROR occurs the za SERVO will attempt to do 
6 short RECAL (ERROR RECAL). Two attempts are made by the 
system to do the ERROR RECAL function. If either of the two 
RECAL operat ions terminate successfully the protocol stotus 
will be SERVO READV, SID READV end -WRITE SAFE. Should 
the ERROR RECAL fall then the system will complete the 
error recovery by a i nhi bi t servo function. 

The two OFFSET commands will be described. First COMMAND 
OFFSET is 0 predetermined amount of microstepping of the fine 
positlOn servo. Included in the OFFSET BYTE (STATREG) bit 
66=0 is a COMMAND OFFSET. Bit 87-1 is e forward offset step 
(toward the spindleL B7=0 is 0 reverse step. If bit 86-1, the 
OFFSET command is AUTO OFFSET 

AUTO OFFSET commend normally occurs during a write 
·jjjerotlOn. When the HDA wes mitielly formetted at the 
fectory, special encoded servo dato was written on each track 
"near" the index zone The reeson for this follows: 

"Normel coarse end flne posHion informetion for the 
posltlon servos is derlved from an optIce1 s1goe1 relative 
to the actual data head-track locat 10n_ Over e period of 
tlme, the relative position (opt1col signal) will be njs
aligned to the absolute heod-trock posHion by some 
unknown amount (less then 100 uln). This smell change 
is important for reliobllHy during the write operetton. 
Wrlte/Read reliability con be degraded due to this mis
clignment. The special disK encoded servo signal is 
ayolloble to the fine positlon serolO. It will correct the 
dHference between the relative position signal of the 
optiCS and the absolute head to tracl< position under the 
dete head only e index time. The correction signal cem be 
held indefinHely or updated (if desired ot each index time) 
unt I! e new OFFSET commend or move command (SEEK or 
RfCAI ) occurs· 
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13.1 COMMUNICATION FUNCTIONS 

The servo functions described 1n the previous section only occur 
when the servo Z6 microprocessor is in the communication stete. 
Communication states occur immediately after a system reset, 
upon completing head setting after a recal, seek, offset, read servo 
status or set servo diagnostic command. If + SID READV is not 
active, no commun1cation can exist between the external controller 
and the servo Z8 processor. 

Servo commands are serial bits grouped 6S flve seperate bytes 
totol. Refer to Table 1 parts' through V for the total communi
cation string. The first byte is the commend byte (i.e. seek, reed 
status, recol, etc.). The second byte is the low order dHference for 
a seek (1.e. Byte 2 = SOA is 0 ten treck seek). The third byte is the 
offset byte (AUTO or COMMAND OFFSET and the magnitude/direction 
for commartd offset). The fourth byte 1s the status byte (use for 
reading internal servo status) Byte five is the check sum byte used 
to check verify that the first four bytes were correctly transmitted 
(communication error checking). 

Pert of the communication functIon requires 6 speclfic protocol 
bet ween the servo Z8 processor and the external controller. 
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13.2 ZB SERVO PROTOCOL 

The protocol between the 28 SERVO microcomputer and the CON
TROllER is besed on fiye I/O Hnes. Two of the lID Hnes ere seriel 
input (to 28 servo from controller) seriel output (from 28 servo to 
controller). D~ttl stream bet ween the 28 servo and controller is B 
btt ASCII with no parity bit (the fifth byte of the command string 
contains check sum byte use for error checking). There are three 
additional output lines between the 28 servo used tiS control11nes 
to the controller. Combining the two serial I/O hnes and the three 
unidlrectionel port lines generates the beses of the protocol 
between the Z8 servo and controller. The importent operations 
bet ween the 26 servo end controller are: 

1. Send commands to Z8 servo. 
2. Read ZB servo status. 
3. Check veltdity of all four commend bytes. 
4. 1/0 timing signals between the 28 servo end controller. 
5. 28 servo reset. 

Sequencing the 28 servo controller 1S en important process fol
lowing a Power Up or 1f the controller should issue a Z8 Servo 
Reset at eny time. After a 26 Servo Reset is inhibited, the 2e 110 
ports and internal register are initialized. This tal<es approximately 
75 msec etter the 28 Servo Reset 1S inhIbited. The protocol baud 
rate is automatically set to 58.59KB and then the system is perked 
at HOME posi tion by inhibfting the SERVO find 510 READV is set 
fictive. 

Bef ore the controller transmits the command byte the controller 
must poll the 510 READV line from the 28 servo to determine if it 
1s active (+5 volts). If the hne 1S ocUve then a commond can be 
transmitted to the Z8 servo. The program in the 28 servo will 
determine what to do with the command bytes (depending upon the 
current status of the ZB servo). After the command (flve bytes 
long) has been transmitted to the 28 servo, the progrom in the 2B 
servo will determine if the command bytes (first four bytes) are in 
error by evoluetlng the checl< sum byte (fHth byte transmitted). 
After the controller has transmitted the last serial string and 
-WRITE SAFE is true (OV) it must walt 250 U sec then test for 
-WRITE SAFE 
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If -WRITE SERVO is high the commend wes rejected 
(check sum error or invalid command). If -WRITE SAFE 1s set in
active 600 U sec efter the command is sent (end not 250 U sec), this 
was a commend reject. This unsafe condition must be cleared by'o 
READ STATUS COMMAND or RECAL COMMAND before transmitting 

'" 
another command. If SERVO READV is low then this protocol is not 
volid since SERVO READV is gated with SERVO ERROR and on track to 
generate -WRITE SAFE. This protocol is only effective 1f the drive 
is track following (SERVO READY 1S true). 

As long os 510 READY 1S ectiye the controller can communicete 
with the 28 Servo Controller. If SERVO READY is not active the 
only command that will cause the NishI!! Servo to set SERVO READV 
active is e RECAL COMMND. Reed Stetus will only clear SERVO 
ERROR if SERVO READY is elso true, end 611 other commends will 
be re jected. 

Next, 1 f SERVO READV is high and -WRITE SAFE 1S also high, 
-WRITE SAFE cen be cleared by: 

1 Any READ STATUS COMMAND. 

2. Any RECAL COMMAND. 

3. Any other commands will be rejected and maintain -WRITE SAFE 

If e SEEV COMMAND is transmitted with both SERVO READY emd 
-WRITE SAFE active, the command wlll be rejected. 

It IS lmpor-tant to check the status of all three status Hnes from 
the Z8 Servo. It is best to aVOlO sending 0 SEEK COMMAND with 
SERVO READV and -WR ITE SAF E I noct i \18. If 0 seek 1 ength of 1024 
or greet 1s sent, the command will be rejected and -w'RITE SAFE 
will go hi gh. 

Chert V, perts A-I, illustrate some of Hie serial communc18t1on 
commands and error condit lOns thot can occur bet ween the con
troller and 28 SERVO. 
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13.3 ERROR HANDLING 

-WRITE SAFE wlll be generoted during the following condttions: 

1. DUOng Rece1 mode (Yeloctty control only) eccess time-out. If 
o Rece} function exceeds 220 msec then on access timeout 
occurs. 

2. During Seel< mode (velocity control only) access time-out. 11 
e Seel< function exceeds 220 msec then on occess time-out 
occurs. 

3. During Settling mode (following a Recal, Seel<. or Offset) if 
there is excessive On Track pulses (3 crossings) indiceting 
excessiye heed motion. a Settltng error check will occur. 

4. During a commend transmission H 0 communication error occurs 
(checl< sum error). 

5. During 8 commond trensmisslon if 6 inV611d commend 1S sent. 
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Z8 SERVO COMMAND BYTES 
TABLE 1 
1. BYTE 1: COMMAND BYTE (OIFCNTH) 

B7 86 B5 84 FUNCTIONS 

--- I 0 0 0 access only 
87 t 0 0 1 access with offset 

commond 86 0 1 0 0 do to recol 
bits B5 0 1 1 1 set broke 

64 0 0 0 t offset-trk following 
--- I 1 0 0 inhibit servo 

0 0 0 0 reed stotus commend 
---
B3 - occess direction 

occess 
bits 

B2 - NOT USED(command will be rejected -WRITE SAFE 
wi 11 go hi gh) 

B 1 - hi dHf2 (512) 
BO - hi di ff 1 (256) 

t1AXlt1Ut1 seek length is +/-1023 

Bccess di rect.lon = 1 (FORWARD: tow6rd the spindle) 

hI diff2 (512) 

= 0 (REVERSE: awoy from the spIndle) 

= 1 (512 trocks to go) 
= 0 (not set) 

= 1 (256 trocks to go) 
= 0 (not set) 

II BYTE 2: [JIFF BVTE (OIFCNTL) 
command BYTE 2 contains the lOW ORDER OIFFERENCE COUNT for 6 S8Eok 

B7-bit7 = 128 tracks 
B6-bi t6 = 64 tracks 
B5-bitS = 32 trocks 
B4-bH4 = 16 tracks 
B3-blt3 = 8 tr6cks 
B2-Dit2 = 4 tracks 
B I-bit 1 = 2 tracks 
ol.)-tnt(i :: 1 t.rock 
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III. BYTE 3: OFFSET BYTE (5T ATREG) 

commend BYTE 3 contetns the INSTRUCTION for Dn OFFSET COMMAND (seek 
or during tract following) 

B7-offset direction 
B6-euto offset function 
B5-not used 
B4-offset BH4= 16 
B3-offset Blt3=8 
B2-offset Bit2=4 
B l-offset Blt 1 =2 
BO-off set BltO= 1 

,. 1f offset commend from BYTE 1 1S followed by bit6 set (euto offset); 
offset dlrection (bit7) reed offset (bltS) and b1ls 4-0 are ignored 
but should be set to 0 1f not used. 

2. OFFSET DIRECT ION = 1 (FORWARD OFFSET: toward the spindle) 
= ° (REVERSE OFFSET awey from the spindle 

3 AUTO OFFSET = 1 (norrn61ly used preceeding a write operetton) 
= 0 (menual offset· MUST send direction end 

magnltude of offset) 

1'/ BYTE 4: 5T ATUS BVTE (CNTREG) 

87 - NOT USED 
66 - NOT USED 
B5 - NOT USED 
B4 - NOT USED 
B3 - stetus or dlegnostic bi ts 
82 - status or diegnostic bits 
B 1 - status or d1agnosttc bits 
BO - status or diagnostic bits 

Status cell = $00,$00,$00,$02: The return wl11 be 4 bytes (exclude check 
sum) = $01 (Drive 10 for Nishe), $OA (ROM CODE Version), $5A (Byte filler), 
$AS (Byte filler). 
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v. BYTE 5: CHECKSUM BYTE (CKSUM) 

(6766 B5 B4 B3 B2 61 60} 

results of the trensmitted CHECKSUM BYTE are derived as: 

(BYTE 1 + BVTE 2 + BYTE 3 + BYTE 4) = CHECKSUM BYTE 

(+) is defined os the eddition of eoch BVTE 

(BYTE) is defined as the comphment of the BYTES (1-4) 

VI. The SERVO STATUS hnes (SID ROV, SERVO ROV, SERVO ERROR) 
must hove the following conditions in order to send the listed 
Z8 COMMANDS: 

SERVO ST ATUS 
(- ) 

SSW 
I R R 
(I ''I T 

R R S 
D 0 A 
V Y F 

ZEi ~;ERV(l Cfvl[j HEX _____ _ 

access (only) 8)( 1 
access(offset) 9)( 1 
reco1(doto) 40 t 
set brake 70 I 
inhibH servo 
off set(detent) 
stotus 

x = elther O. 1 

CO 1 
10 1 
00 1 

1 0 
1 0 
X )( 
X )( 
)( )( 

1 (I 

X X 
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r CHART V A-POWER UP "" ~ ~50111 APPROX 
ze SERVO RESET~ I I :% = ~ ZS0,fLSEC MIN 

SIO ROY~ I ~ I I ~ 

SERVO ROY~ 
~ I f% I 

- WRITE SAFE~ 
~ 

SIO :SERVO~ ~ 
SIO:CONTROLLER~ ~ 

N/S - NOT SPECIFIED 
~ . 

C - AFTER POWER UP - INVALID ctv10 

SIO ROY I I 

SERvO ROYW2i 
-.J 600}tSEC ~ 

- ~~RITE SAFE ~ 
SIO-SER.VO::::] 

81 83 cs 
SIO·CONTRL 'Cf:XXX)' 

82 84 
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CHART Y D- READ STATUS COMMAND 

--;001..-
5IO RDY--------------~'~ I I ~ F.----I-m-s-e-c----

SERVO RDy=-:J 

_ WRITE SAFE ----., ;'-100 uSEC 

SIO.SERVO----------------~---- 81 83 CS 'CXXXX)'-
510 CONTnL-- 81 83 CS 82 84 ~ 'CXXXX)'------~~~---

82 84 

E-TRACK FOLLOWING SERVO ERROR
INVALID COMMAND 

SIO RDY--------~ ~ _____ ..,.r----
SERVO ROY I I 

----.J 2S0j1SEC---i ...... ~-
- WRITE SAFE _______ -.!I---.Jlr---------

SIO.SERVO~--r----------------------------

SIO.CONTRL-- 81 83 CS 'CXXXX)'---------------
B2 84 

F-TRACK FOLLOWING Sf~VO ERROR-
READ STATUS ~ /C-lmSEC 

t---<&/-..{ -4 ~IOO uS 
SIO ROY 

N/S I 

SERVO RDY-:J-r----------~~---------------

- WRITE SAFE ---------1 
SIO.SERVO--------------------- 81 83 CS 'CI:X)(X)''''''--

SIO CONT~L---' 81 83 CS 82 84 ~ 'CXXXX)'---------~~~--

82 84 
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CHART V G- TRACK FOLLOWING VALID COMMAND (MOVE) 

N/S INISI 

SIO RDY------------~I~®~~ ____ ~ 
"f ) 

SERVO RDY----------------~ 

- WRITE SAFE 

SIO • SERV0--.J 

SIO .CONTROL-_B1 

82 84 

>f 
ff 

if 

I' 
J 

I 
I 
I 
I 
I 

I I 
I L 
I I 

H - TRACK FOLLOWING (MOVE CMD) FOLLOWED 
5IO ROY BY SERVO ERR 0 R ~;r.' ~~N.-7-/';::;S'"7""r';"'---____ _ 

I IS I~ 
SERVO RDY------------~ ~II~I~~~--------

'-----j)S~ ,$.%I 
I I I 

- ~~RITE SAFE ,., II ,...., ---------
--------------~JT II, 

SIO' SERVO --.J ' I I 

81 
5IO·CONTRL---

83 CS 

82 84 

~----------------------

I-TRACK FOLLOWING (NO CMD) SERVO 
ERROR 

IN SI 
SIO RDY---..J..,'I ~0W1 

I 

SERVO RDY-----li...--.IW~$#~ ______ _ 

- WRITE SAFE __ ------oJ 

SIO·SERVO"~~------------------------------

SIO'CONTRL~ 

SIZE ORA WING NUMBER 
'-.appla computar Inc.I--A-'-_O_<D_e._-.... O~c::._B_7 __ A_ ..... 

SCALE: __ SHEET 30 OF.:, G 


