
, 
REV. ZONE ECO' REVISIO~ ·\PPD 

Do ub Ie Sided Disk Drive Spees 

AUGUST 161 19a5 

r TOLERANCES DRAWN BY DATE I. 
UNLESS OTHERWISE SPECIFIED _________ ...... ~~ ~omputC!r Inc. 
DIMENSIONS ARE IN INCHES. _ ~.I"'~ ~ 

CHECKED BY DATE 
DECIMALS .X :t __ 

.xX:t -- .. ----------41 TITLE .xxX:t __ APPROVED BY DATE 

ANGLES XX.X:! -- .. ________ --1 
FRACTIONS :t __ RELEASED BY DATE 3.5 INCH DOUBlE SIDED .... -----1 DIMENSIONS IN PARENTHESIS nec:=1( nalVc 

L. ___ ........... ARiiiE~IN~M~IW~M_EiiTIiiiERiliiS ... ___ ... ________ .., SIZE DRAWING NUMBER 

MATERIAL: A 

• 
~EXT ASSY. FINISH: SCALE: OF 



• , 
~ 

CONTENTS 

1.0 DESCAIPTDN 

2.0 SPECIFICAIDH 

2.1 Cortigll'ation 

2.2 MechanicalOinensions 

2.3 Performance 

2.3.1 Clpaettand Encoding Method 
2.3.2 Transfer Rate 
2.3.3 Access Tint 
2.3.4 Functional 
2.3.5 Weigtt 

2.4 IIl>It Po't¥er Aequremetis 

2.5 Envrormetial Linls 
~ 

2.5.1T~e 
2.5.2 HlJnld~ 
2.5.3 Vlntion 
2.5.4 Shock 

~ .. 
2.6 Noise 

2.7 Criertltion 

2.8 Aeitabilly 

2.9 CNerwte Charaderistics 

, 
SIZE DRAWING NUMBER 

t A . • applcz computar Inc. ~nrt n.,., .. -- ----
"'- SCALE: SHEET 2 OF 

~ 

+ 



~ 
r ~ 

~ 

2.10 nne Margin 

2.10.1 Denntion d Trne Margin 
2.10.2 S., AtadlYttt. Tme Margin 
2.10.3 ar-Trade Trne Margin 

2.11 Aligrrnert ACC\laej 

2.12 .4zinlih Angle 

2.13 T~t\J"e Inside IXiYe 

2.14 Head Lfe 

2.15 Meadia Wear 

2.16 Disk Monlor 

2.11 Eject Mechanism 
--III.. ... 

2.11.1 EjedTining 
2.11.2 Insert (Injed) Tining 
2.11.3 EjectllnjedMKhanism lfe 
2.11.4 Manul Ejed 
2.17.5 AliDlnset~ndEjed~n 

3.0 INTERFACE 

3.1 General Descr1>tk>n 

3.1.1 Reading Status or Data tom ()1ye 
3.1.2 Sending Conrol Corrmands to Dive 

r SIZE DRAWING NUMBER 
t ;\ 699-0321 .applcz computar Inc. 

SCALE: I SHEET J OF 
"- ~ 

+ 



y 
~ -, 

3.2 SIgnlIDe~n 

3.2.1 CJCJ# CA1# CA2# SEl 
3.2.2/ENBl 
3.2.3 LSTRB 
3.2.4 RD 

3.2.4.1 IDIRTN 
3.2.4.2 ISTEP 
3.2.4.3 M)TOOOH 
3.2.4.4 EJECT 
3.2.4.5 ADDATA 
3.2.4.8 ISINlLE SIDE 
3.2.4.7 IORVIH 
3.2.4.8 ICSDI 
3.2.4.9 NtRTPRT 
3.2.4.10 ITKO 
3.2.4.11 ITACH 
3.2.4.12 IAEADY 
3.2.4.13 REVISED 

3.2.S I'NRTGA TE ~ 
3.2.6 'tYR1'DA TE 
3.2.7IPYrM 

3.3 DC Character1s1cs d lrtet1ace Signals 
* 

3.3.1 Odp.t Divi 
3.3.2 111>.t Loading 

r SIZE DRAWING NUMBER 

'- :\ RC a.0321 .apple! computar Inc. 
SCALE: SHEET 4 OF 

'" ~ 

+ 



• r " 

1l'nlng Aequh'ntrD 

3.4 3.4.1 Reading 
3.4.2 Sending One r.I the Comol Conrnands 
3.4.3 Head Access 
3.4 .4IREADY for Motor On « Disk In 
3.4.5 Yttte Data Tming 
3.4.61Tk0 Tming 
3.4.1 RDDATA Valid lining (2) 
3.4 .81PYrt.1 waveform 

3.S Po'Nef' On and Po\¥er or AequrernerG 

3.5.1 Dala Protection 
3.5.2 Po'Mf S'4>P'Y Sequencing 
3.S.3 Head Poslion Inlialtzation at Power On 

3.6 Irterrace COnnector and Pin Asslgrrnert 

4.0 LABELINJ 

4.1 label Postion .. ~ 

4.2 Label COrteI'D 

Appendix A. Margin Board Schematic 

Appendix B. Format Descrl>tk>n 

Appendix C. Peak CwrertWave Forms 

r SIZE DRA WING NUMBER 
'- ~-\ .appla computar Inc. RQ l..n~?1 

SCALE: SHEET r:; OF 

'" ..) 

+ 



.-.. 

r ~ 

1.0 DESCRIPTDN 

This specfication defines dotJ>1e sided 3.5 inch Floppy Disk Dtte 
mechanisms# Part N\Irt>ers 699-0326 Macirtosh external <rive and 
699-0321. 

2.0 S PECIFICA roN 

This dive shall satisfY the folloYring speclications when a diskette 
meeting the Apple dtsk specncatlon, specncatlon nUTt>er 003-0002, 
is used. 

2.1 CorflgLntion 

The erne consists d b¥o readP'Mte heads# head poslioning 
mechanism# disk montor# irtefface logic CRUt, readIYde 
crcut, motor 00'*01 crculry# and alto injedleject, and uses 
a 3.5 Inch mlcrotloppy dtskette. as shOWn In Flgll'e 2.1. The . <tiYe ber shall meet Ul418 and CSA C22.2 No. 15401983 
requremelis for satel)'. 

2.2 Mechanism Oinensions 

Mourting hole locations are shOWn in Figll"e 2.2# along ¥rth 
the emergency eject lab location. 

2.3 Performance 

2.3.1 capaclV and Encoding Method - See Append~ B. 

2.3.2 Transfer Rate 

Detected nux lranslions shall OCCll" not less than 1.89 
usee nor more than 6.36 usee apart. The daIa transfer 
rate from system to <*ive to be 489.6k blslsec +1- 0.1". 
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2.3.3 AcctSS nne 
a. Track to track slew rat. : 6meecMax. 
b. Trade to lrade slap selling tine : 30 msec MD. 

(These tines are satIsIIed when the head is poslioned and 
stable wlhin 0.035 rrm d Is absolt.te postion as defined in 
2.11). 

c. Speed g-o~ to speed go~ motor 
selling tine : 150 InS« Max 
The delintion is defined in 2.17 and 3.4.3.2. 

d. Motor sIart tine: 600 msec Max. 
The detintion is defined in 2.11 and 3.4.4 

2.3.4 Functional 

a. AoIaIional Speed 

The motor speed is variable to allow recording to be done at 
fixed densly as the head moves from the olter edge d the 
diskette toward the certer. The speed is discretely variable 

~ . from 394 to 590 rpm . 
The detailed specfications on disk motor speed are given in 
2.17. 

b. Recording Denstj 
.. 

The maxinwn recording densly asslJ"nK all 2 usee lransistions 
while the mininun densly asslJneS all 6 usee lranstions even 
though the rormat doesnt allow more than one 6 usee irterval 
to be witen at a tine. 

Maxint.m : 8897 Fel 
Mlninlll1 : 2379 Fel 

c. Track Denst,' :O.1815nm lrack-lrack 

d. Cylinders : 80 

t. Trades :160 

r. PlWHead :2 
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2.3.5 Welgtt 450 tnrns (\IIIhow cttve et:Ner« shield) 

2.4 Ir1>'t Power Aequhmtra 

Volage MIlx.AWIt Ctrrert 

+ 12JN +l-5X O.1p-p Sblncl>y 1 OuA (motor oft) 

ANI 18SrnAMax 

Stepping Cross 60tmAMax 
Speed Block Change 

tt«)TORSTART 600nA 

EJECT SO(mA 

+5.OV +1-5% O.1p-p Sblncl>y 10'nA 

Typical 20(mA 

OOTE: See Appendix C for peak CtJTert wave forms 

2.5 Envrorrnertlllmis 

2.5.1 T~b.re 
.. 

~ng : S- C to 500 C (400 F 1400F) ant>iert 

Non-Operating : -4ODC to 600C (-400F to 1400F) 
The ~e cycling shall not resut in 
condensation. 
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2.5.2 HU'n1d1V 

~ng : ~ to g~ relative hunidly wIh I 
max wetbut>~ d 2QOC 
(8~F)~ wIh no condensatJon. 

No~ng : 5" to 95% relative htmidly wIh 
a max. wet but> ten., 2goC 
(85·F)~ wIh no condensation. 

2.5.3 Vlntion 

q>eratJng : The unl: shall perform readPYde operation 
wIhott errors wIh cortinuous vbation 
range from 5 to 100Hz at max d 0.50 along 
each d the ttree mltualt,l perpindicular 
axes. The heads shall be loaded. 

No~ng : The unlshallbe able towlhsland 
cortinuous vlntion from 5Hz to 300Hz wIh 
a maxintm level d 2.00 along each d 

~ the ttl"ee mttually perpindicular axes~ wIh 
disks or dllllJrj disks, wIhott deg'edation 
d performance. 

2.5.4 Shock 
~ 

~ng : The unt shall be able to wlhsland a 1.00 
shock tor 11 milliseconds WIh a 112 sine 
\¥ave shape in each d ttree mttually 
perpindicular axes while performing 
normal readlY.rte functions wIholt 
damage or af'rj loss d data. 

No~ng : The unl ¥ihen u~dced shall wlhsland 
a 600 shock for 11 ms 'NIh 112 sine swape 
on af'rj d Itree mttually perpindicular 
axes, 'ftth a disk or dllllJrj disk in place. 

2.6 Accoustlcal Noise 

~ng : Noise from the <tive shall be less than 
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2.7 Q1erDtion 

The ctive may be used in the ttne oriertltion shown in 
Flgll'e 2.3. 

+ /- 3 o· 
------------------~ ! --. +-_ --4 I 
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ALLOWABLE ORIENTATIONS 
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2.8 AtllabillV 

a. Mean Tme Beb,.,n Fail," (MTBF) : 8000P0H 
b. Mean Tme To Aepai'(MTTR) : 30 Minltes 
c. Preverative Mairtenance (PM) : Not Aequi"ed 
d. CCfl1>Onert Lie : 5 Years « 15000 POH 
e. Error Rate 

1. Soft: Read 

2. Hard Read 

3. Seek Error 

2.9 Overwte Charactel istics 

: 1 per 10E9blsread 

: 1 per 1 OE12 bls read 

: 1 per 1 OE6 seeks 

T eating to be conducted using 00,,*>1e Sided Reference S lI'face 
Diskettes Apple Part No. 899-2006. This applIeS to both side 0 
and side 1. 

The residual level cA 1 F (125 KHz) measU'"ed as follo'NS shall be 
down 30e1>. 

To meastl"e, fist record the 1 F signal on TKO, then 'Mte over the 
track once ¥rth a 2F (250 KHz) signal, and meastre the residual 
level or 1 F at the read head. 

Residual signal level ratio (<1»: 

1 F SlgnalleYel (<1» - residual level or 1 F (<1» 

2.10 Tme Margin 

2.10.1 Denntlon d nne Margin 

Tme margin is meastl"ed using the Apple jlter generating 
tixb.l'e. This ci'cut jters the read pulse coming from the 
<ttve under test randOmly. The tine margin IS defined as 
the largest value d tine that the read pulse can be jltered 
'Hhile still allo'Ning the cotiroller to read Yrth f~ than one 
error in ten million bls read. The schematic d the margin 
generator .. Apple Part No. 821-2001 Is shown in Appendix A. 
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The data Md is ~ d a random paIt8m d nUK changes 
InclUding all legal cord> I nations fA 2.4. and 6 usee pet10ds 
bebveen nux ctanges. 

Trade format and Sector format is detined in Appendix B. 

2.10.2 Ser AeadlYttte Tine Margin 

The ser readPYde tine margin shall be: 250 nsec. 

2.10.3 af-Trade Aeliabill:f 

Using a reference disk on which random data is w1ten 
+O.035mn and -0.035mn oft'-ndc. there shall be no 
errors for a period fA 1 E6 bIB. This applies to both heads. 

2.11 Aligrmert NxllaCi 

Trade poslion is defined by: 

RN= 39.5- 0.1815 x Nforside 0 
- 38.0- 0.1815 x Nforside 1 

'Nhere RN: 
N: ~ 

Absohte b'adc poslion tom disk eerier 
Trade nuft>erfrom Oto 79 

Aligrmert Acc.racy at aillracks shall be +I- 0.03Srrrn 

2.12 Azi'nlth Angle 

Azinlth Angle shall be: 

Angle--arcsin [0.35 , (X-YN)J =1-0 deg"ees 30' 

Where: X=38.0 for side 1 
X-39.S for side 0 
Y=0.187S 
N=Tradc nlll1>er(Oto 79) 
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2.14 Head Lie 

Head Ire shall be more than (20,000,000) passes. MeaStred as 
follo¥rS: 
a. Using a new disk, Yrtlich is used as the reference disk for 

signal level, a newc:rive, more the head to track 35, then 
record 2F signal on both side 0 and side 1. Meastre the 
odptt signal level (Lr). 

b. Insert another new disk in the <tive. Move the head from 
track 0 to track 79 and back to track 0 abolt 3,000,000 passes. 

e. Change the disk to another new disk. 
d. Repeat (b) and (e) urtil total nllTt>er d passes is 20,000,000. 
e. Change the disk to the reference level disk used is (a). Move 

the head to track 35, measU"e the o~lt signal (Lx) on both 
sides. 

f. The ratio d Lx over Lr shall be > 800"' as follows: 

Lx X 1000"' > 80% 
Lr 

2.1 5 f',,1edia Wear 

2.15.1 Dotble-Sided 

¥hie the 2F signal on evt'r/ b'ack d a new disk, and read 
the o~tt level d all d the trades and record. Mer 3,000,000 
read passes on track 35, the otJptJ: level f:I all tracks should be 
80% mininun d the originally meast.red value of each new 
track. Media Part No. dotble-sided is 003-0002. 

2.15.2 Singl&-Sided 

1,000,000 Read Passes 

2.16 Disk Montor 
The rotational speed to be detennined by the measlI"e unl: of 
the tine betHeen a minint.rn of 4 consecttive Track Pulses. 
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Track 00 to nck 15 : 394 RPM 
Track 16lo lrack 31 : 429 RPM 
Trade 3211> trade 47 : 4 72 A~ 
Trade 48 to lrade 63 : 525 RPM 
Track 64 to lrack 79 : 590 RPM 

The speed tolerance shall be t 2.SX InclUding cortlnuous and 
instartlneous speed variations while IREADY is low. 

2.17 Ejedllnject Mechanism Lfe 

2.17.1 Eject tining and Position 

From the leading edge d the eject signal, the total eject 
tine shallb91ess than 1.Sseeonds. A disk shall be 
ejected 62rrm min tom certer d disk motor spindle blt 
at a maxiru.rn polrt fA eject the disk Will remain In the 
<tive. The <tive to be in the horizorml postion for this 
measlI"emert. 

2.17.2 Insert (Inject) PostlOn and Force 

The alto insert starts 'Nhen the disk is inserted to 54.S to 
Sfmn (rom the certer of disk spindle. 

The alto insert is coq>leted \¥thin 1.5 seconds. The 
force requred to i~ the disk shall be less than 300~. 

2.17.3 Ejedl I nject Mechanism Lfe 

The rneehanism shall have a minin.m Ife d 20,000 
insertions and ejections. Both insertion and ejection 
shall be smooth and quiet. 
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2.17.4 Man .. 1 Eject 

A mechanism shall be provided 'W'hich alloYrs rna nual eject fA 
the diskette. The maxi'ntm pre5Stre necessary to eject the 
diskette using this mechanism shall be 1.BKg. 

2.17.S AltO Insert and Ejectq>eratiOn 

a. There shall be no eledrical or mechanical damage even ,the disk is held dtring the atJ:omatic portion cI insertion 
or ejed:k>n. 

b. 'Hhen the po'Nel" is b.rned on: 

-r the InsertJejeCt mechanISm Is not In the disk ejected 
postion and is not in the disk inserted postion, I: win 
attomatically move to the ejected postion ready to 
receive a disk. 

-r the mechanism Is at the disk insertion postlon and the 
. disk is in place, I: will remain there . 

c. The eject operation Yrill cortinue to COf"Il>letion even r the 
IENBL goes high. 

3.0 INTERFACE 

3.1 General Desal>ti<>n 

The Irtertace betNeen the host system and the drve consists (J 6 i~tt 
signals (SEL, CA2, CA1, CAO,IENBL and LSTRB) and one oUplt 
signal (AD). 
Forarrt corrmunication wth the dive, the IENBL line must be low. 

3.1.1 Reading Status or Data from Dive 

The host system can read the status d the dive or data on the 
disk using the RD line by setting the CAO. CA 1. CA2. and S EL 
signals as sho\¥n in the table. The RD line is a bistate line 
which is in the high fll>edance state unless IENBl is low. 
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3.2.2 lEN8l 

this line enables all corrmunlcatlon WIh the dm. When the 
IENBL is high (<t1Ye disabled), the RD line goes to high 
~nce slate, and the corV'ollatches are preset to thei" 
indicated state. 

When IENBL is high I: will be in the power save mode 
except for the following condtions: 

a. The head has not reached Is deStInation 
b. Disk eject operation is not COI11>Iete 
c. DlI1ng alto disk robltion 

3.2.3 LSTRB: 

This line is used to send a corrmand to the <HIe. Nt« setting 
CAO, CA1, CA2and SEL to the desredstate, LSTRB is 
brougtt frst high then low. N. the rising edge d LSTRB the 
level of CA2 will be set irto the latch designated by CAO, CA 1 
and SEl. 

3.2.4 RD: 

This is the ontt o~tt line from the <t1Ye to the host COI11>tter. 
t is mu~lexed by the cot1rollines and allows the host to 
read <ttve SIatus irtormatlon as \WII as dala (See Table 1). 

3.2.4.1 IDIRTN: 

ThIS signal sets the drectlon d head motion. A 
zero sets drectlon toward the eerter of the disk 
and a one sets drectlon tOYlWds otter edge. 
When IENBL is high IDIRTN is set to zero. 

Change d IDIRTN corrmand is not allo\¥ed duing 
head movemert nor head settlying tine. 
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3.4.2.2 ISTEP: 

N. the railing edge cA this signal the destination 
ndc courter is courted '4> or down depending 
on the IDIRTN level. JJter the destination courter 
in the <t1ve received the railing edge d ISTEP" 
the <tive sets 'STEP to high. 

3.4.2.3 M)TOOON: 

'Nhen this signal is set to low .. the disk motor is billed 
on. \Vhen IENBL is high .. It.{)TO~N is set to high. 

3.4.2.4 EJECT: 

N. the rising edge d the LSTRB .. EJECT is set to high 
and the ejection operation sIarts. EJECT is set to low 
at rising edge cA ICSTIN « 2 s« maxmlln after 
rising edge t:I EJECT. 

When po'1¥er is billed on, EJECT is set to low. 

3.4.2.5 RDDATA: 

RDOATA is the data from the disk. 'N'hen SEL is 
a zero" data on side 0 are read tlTough RD line. 
'tYhen SEL is a one, data on side 1 are read 
ttrough RD line. RDDAT" shall be gated 'Nth 
1P'M.1 in 699-0326 dive unls. See section 3.4.9. 

3.2.4.6 ISIt«lLE SIDE: 
A status bl: Yrtlich is read as one for dolble sided 
ctive. 

3.2.4.7 IDRVIN: 

This status bt is read as a zero only' the selected dive is 
connected to the hoSt COI'll>lter. 
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3.2.4.8 ICSTIN: 

thIS SIatUs bl: Is read as a zero only When a dlslcelte 
is In the <ttve «when the mechanism for ejection and 
In8ertio,n is at the disk-in poslion wIholt disktb. 

3.2.4.9 IWRTPRT: 

This status bt is read as a zero only when a diskete 
is in the <tiYe « no diskette is inserted in the <tive. 

3.2.4.10 fT1(O: 

This SIatUs bl: is read as a zero 'Nhen a head is on trade 
00 «otter posllon t:llrack 00. 

OOTE: ITKO is an olCplt signal d a latch whose sIatus 
is decided by the trade 00 sensor only while the <tiYe 
Is not In power save mode. 

3.2.4.11 rr ACH: 

this signal Is used to montor the dISk motor speed. 
rr ACH signal speclication is as follows: 

NIITt>er d pulse per relation : 60 
NxtnClt:lperlod : +I- O.~ (STO) 
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3.2.4.12 IAEADY 

This status line is used to indicate that the host system 
can read the recorded daIa on the disk or wte daIa 
~thtdisk 

IREADY is a zero \¥hen the head poslion is settled 
on deSi'ed trade, motor Is at tht <tesi'ed speed, and a 
diskelte is in the <tive. 

3.2.4.13 REVISED: 

This sIatus line is used to indicate that the irterface 
definlion d the connected external <tive. 'Nhen 
REVISED is a one, the dive Part No. will be 699-0326 
or when REVIS ED Is a zero, the <t1ve Part No. will 
be 699-0285. 

3.2.5 IWR1GA TE: 

\¥hen IWRTGA TE is a zero, when IEHBl is a zero and ,the inserted 
disk is not wte protected, data on 'NAIDA TA are recorded on the 
disk. 

3.2.6 'NRTDATA: 
~ 

This line is to be used to record data on the dtsk. Each change In the 
level d'NRTDA T" causes a nux lranstion to be YIt1ten. 

3.2.1 1PVtt.1: 

1PVtt.1 is a signal d 22 KHz, which col1rols disk motor speed d singte 
sided <t1ve Part No. 699-0285. r PVtt.1 signal is held high, <tive Part 
No. 699-0326 the read signal will be valid. 
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3.4 nmg AlqunmtrD 

The f'oIIowtng sections coraln tmlng dlagams ¥lhich shoW the 
r.lationshp bettwe n the i~~ and oUptt signals. 

3.4.1 IDIATN, ISTEP, M)TOt:DN, IEJECT, ISI~lE SIDE, 
IRDDA T A, IDRVIN, ITACH, 'READY, ICSTlN, 'WRTPRT, 
fTl(O, and REVISED 

IENBl ___ ........ 

I 

CAO,CA1 
CA2,SEl 

lSTRB 

RD 

------~~----·'Vl---------------~------
--------~----~~~,---------------~------

'f ~', )~ ___ --+-_) r+..."----t-" , ______ ----I~-' '---

T1: O.Sus max 

T2: O.Sus max 

..... .. 

..... --
T1 

T3: O.Sus max for high ~nce slate 

4-+ 
T3 
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3.4.1.2 RODATA 

IREADY 
1 

T1 --ti 

SEL 

IWRTGATE 
:b1 

RDDATA~-----------~ ___ I 

T4 

15 

T1: O.Sus max 
T2: 1 OOus max 
13: 620 rn9K max 
T4: O.3usmin~ O.8usmax 
15: 2.4~6us nominal 
T6: 100 usee min 

ORA WING NUMBER t SIZE 
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699-0321 
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3.4.2 Sending One d COt*ol Corrrnands 

IENBl I I 
I .... 

T6 
CAO,CA1 
CA2,SEl "-

• 1.-T1 -
LSTRS I I 

12 .. J ..... ., 
Lalchin 

... " the D1ve .. ~ ----
:.. .. i"'" 

T4 T5 

T1: O.Sus min ~ 

T2: 1.0us min 

T4: 1.0us min 

TS: O.Sus min 

T6: O.Sus min 
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3.4.3 Head Access 

3.4.3.1 'STEP and IDIRTH fining 

IEHBl 

T6--1 .-
IDIRTN ________ ~I----------~---------+----------

T' -1 r 
ISTEP -------, 

T2~t 

T1: 1.0us min 
T2: O.Sus min, 72us max 
T3: O.Sus min 
T4: O.Sus min 
T5: O.Sus min 
T6: O.Sus min 

T3 
T~ TS 

t«:>TE: I: is notallo\¥ed to ctange 
IDIRTN dlling the head movemert 
« head settting period 
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3.4.3.2 ISTEP and IWRTQA TE 

NWnQA~ ----------~I~----------~I 

ISTEP T,~j ~ 
T1: 620us min 

3.4.3.3 'READY for Trade Access 

'STEP I I 

IREADY I 1 

-- - T3 

.1 
..... --

~T' ..... 
..... 12 ....... 

T1: 150us max 
T2: 36ms to move one trade wIholt speed block change 

: 1 S2ms max to move OM track wIh speed block change 
: 60B'ns max for a",. case when step pulses are sert at the maxmlln rate 

T3: 150us max 
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3.4.4 IAEADY for Moa'..()n « Dtsk-In 

IENBl-----, 

NJTOFK:>N 

leSTlN 

IREADY 

T1 

T1: 600nsmax 
T2: O.Sus max 
T3: 1.Osmu 

T2 

T4: SO msec max to be valid 

T3 T4 
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IENBl 

3.4.5 VttIIt DIIa Tmng 

3.4.5.1 IWR1GA TE. 'NRTDA TA. and IERAS E 1l'nlng 

T1: O.Sus min ~ 

12: Gus min, 43us max 
T3: 1.8us min 
T4: 2us mininam 
TS: O.Sus min 
TI: 480us min, S90us max 

t«>TE: 'ERASE is a signal 
irtemal to the <tiYe 
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T1 

T1- T2 
Tl-T4 

3.4.5.2 'NavtbmotWRTDATA 

SOns max 
2.4.6us nominal 

12 

T4 

t SIZE 

t 
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t 
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IDIRTN 

ISTEP 

mo 

3.4.6 ITKOTining 

-

l 
-U 

-

1..& 
I ..... 

T1 

T1: 6.1ms max 
T2: 6.lms max 

r 
I. 

I 

-...... 

SIZE 

.-\ 

.1 

LJ 

-

I -

I~ 
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3.4.7 EJECTandMl10lDt 

M)TOOON I 
T1 H 

lSTAB I I 
T2 ~ J ... ., 

~ 

ICSTIN 

T3 ~ ... ...... .... 

IENBl 

T4 .. .. 
""'IIf --

T1: 200 rnsee min 
12: 1.0us min (300 msec) max 
13: 1.51 max 
T4: 150 us min 
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3.4.8 FunIllM*rSpetd(+ 1."' SpetdToInnce) 
3.4.8.1 Mea'SIIrt 

K>1000H 

I 
'READY 

I 
ft1otor Speed 
settled in +I- 1.~ 

~ 
~ 

L.. .. 
T1 ~ .. 
12 

~ ... 
ro-r -

T1: 300msmu 
T2: 900 ms max 

T1: SOmsmax 
T2: 200 ms max 
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3.4.8.2 SElllHl TNE 

'RDDATA 

ISTEP 

IREADY 

Motor Speed 
settled in 
+1-1.5" 

3.4.9 IPWMandRDDATA 

..... 
....".-

. ~TI~. 
IIIIIIIIII . 

I 
I 

T1 ... -- ... 
12 .... ... 

f4-- T2 

T1: 4us max to be valid RDOA TA after PWM pulses stop. 

T2: 5ms max to be Invalid RDDA TA alter PWM pulSes start. 
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3.5 PowerOnandafAequiwntrD 

3.5.1 DaIa PrdIdion 

There shall be no damage to ~ data on the disk dtling 
ether a po'MK' on or po'Mf" or operation as long as the disk IS 
not in the middle d a wte when po'MK' is bmed off. 

3.5.2 Power S~1y Sequencing 

No special po'Mf" S'4)P'Y sequencing shall be requted by the 
disk as long as both the +S vol: and + 12 vol: po'MK' s'W11es 
hav. a monotonic rise tine d less than 200 milliseconds. 
That Is, there shall be no rtnglng on the s~rles dtl'lng bin 
on or brn off which causes them to rise above then fall below 
ther speclied volage. Some ringing is tolerable as long as 
I ~n1: cause the volage to exceed or tall below the 
specfled 1mb (+I- SX). 

Mer bin oCr, both s~lies must fall monotonically to zero vols, 
ho\wver there are no MqU&ncing or tilling requremerm. 

3.5.3 Head Poslion Inlialization 

N. po'MK' on, the head stall be aWmlticaltj accessed to track o. 
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3.5.4 CormuicItIon w.t.1he Hoat Con1>\W at Power On 

No corrmunlcatlOn should be aI.en1*d urtll1 sec mlnnu.., 
...,. p<)1N8r StW~ slablt. 

3.6 Disk Motor Aotll1on at the Disk Insertion 

The disk motor altomaticaltj relates for 2 seeonds maxin\lYl when a 
diskette is inserted in the aboft dive. 

3.1 Condtion for the Power Save Mode 

The <tiYe is in Power Save Mode when IENBl is high, except for: 

Ca) When the Eject Motor is running 
(b) Duing Attomatic Disk Motor Aobltion 
(e) \¥ben Head Access is being exectted 
(d) DlI1ng Base <»eration 

3.8 Aequi"emert for Proper Chucking 

r a disk Is ateady In the <tIYt when the po'Ner Is ttrned on. the hoSt 
system shall rotate the disk for SOD msec minintm to guarartee the 
chucking. 

When the new disk is Inserted, I: is requi'ed to access TRK 00 and 
rdate the disk. 

Note: 'Nhen IENBL is high and the diskeG» is manually ejected and 
reinserted, then the Atto DISk Motor RoIatIon does not occ .... 
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3.9 ..... ce ~ancl'" ASSlgrmtrt 

The irarface conneda' shll be. 20 pin connector, l'n J3428-S202C 
«equlvaltrt. Tht pinoUs ... as bllows: 

PtnNuTt>er Signal Name PtnHUTt>er Signal Name 
1 GHO 2 CAO 
3 QN[) 4 CA1 
S GNO 6 CA2 
7 QND 8 lSTRB 
9 Me 10 IWRTGATE 
11 +Sv 12 SEL 
13 +12Y 14 IENBL 
15 +12Y 16 AD 
17 +12'1 18 WRTDATA 
19 +12Y 20 IP\\tA 

4.0 labeling 

The <tIYe shall have l\I«) labelS allached when I: IS ShWtd to Apple. 
~ 

I 4.1 label Poslion 

The serial nUTt>er label shall be allaehed to the rlgtt side, and 
the Model label shall be abehed to the motor housing as shown in FiglJ"e 
4.1. .. 

4.2 label COrtera 

The shape and cortens otthe serial nUTt>er label shall be as shown 
in Fig.... 4.1. The date label shape and size may be picked 
by the <tIYe manllacbl"er, btt must InclUded the morth and 
year d manllacbnr and be elear1y legble. 
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Fig .... 4.1 

Mode l Labe l 

~FD No. Lebe l 

--tL-. ~+--==-:::::tFJ~:~:::±.----.J 

LABEL LOCATION 

OF 
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APPENDD< A. MA~IN En4AD SCHEMATIC 
See <hWlng n..mer 050-0152. 

APPENDIX B. SECTOR FOf:tt1AT 

This doct.rnert desa1>es the sector format used for do~le-sided 3 112 inch 
diSkettes. 

The diagam below shoYws a side-view c:A a dive, the dotted line represerting 
a diskette. . 

Frort d (side 0) Back cI 
I)iy.-~:.-------~~--"""---.~ (side 1) 

trade 0 lradc 79 readlYde 
blOCk 0 block 799 head 

There are 80 tracks on the dive # ntrmered from track 0 (the ottennost trade) 
ttrough track 79 (the irtermost track). The single side is side 0: The top side 
is side 1. 

The ntrmer eX sectors per trade varies from 12 on the otJside tracks to 8 on 
the inside trades as shown in the following table. SpHd represetis a data 
transfer rate d 489.6K blslsec. The dlferert speeds record the data at a 
fixed densly and allow the diskettes to be Irterchanged. 

Track 
()"15 
16-31 
32-47 
48-63 
64-79 

SpHd~Ot4) 
1 
2 
3 
4 
5 

SectorslTrack 
12 
11 
10 
9 
8 

Speed 
394 
429 
412 
S25 
590 

This format is derived by linting the sectors per trade tor the dive according 
to the smaller radius c:A the opposte-side trade This format yields a total of 
800 sectors Of blocks per side. Block nwmering goes from 0 to 1599: block 
o is sector 0 on track 0 and block 1 599 is sector 7 on lrack 79 d side 1 (sectors are 
ntrmered from 0). These blocks are to be irterleaved wth side 0 blocks 
in a cylinder fashion (blocks 0-11 \Yill be on side 0, track 0, blocks 12-23 
Will be on side 1lrack 0, etc). 
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sectors are typically irtet1eaved 2:1 because dthe wte reeov«tme. 
Man txarrple, the sector sequencing for 2:1 irtet1eave is: 

Speed go"" 1: 0-6-7-2-8-3-9-4-10-5-11 
Speed g-o"" 2: 0-6-1-7-3-8-3-9-+10-S 
Speed g-o~ 3: Q..S-1-6-2-7-3-84-9 
Speed g-0t4) 4: 0-5-1-6-2-7-3-8-4 
Speed g-o"" S: 0-4-1-5-2-6-3-1 

Sector Foonat 

A sector can be divided irto totJ" major sections. These are the header 
sync field, the header field, the data sync field and data field. These 
fields con1>ined add '4> to 733.5 code bytes minintrn. 

Header Sync Field (6.2S bytes + sync'9Verhead) 

Sbtslip FF's mininwn (FF, 3F, Cf, F3, Fe, FF) 

The header sync field cortll~ a pattern ct one and zeros that 
synctronizes the ~e slate machine 'NIh the data on the disk. 
The header sync and header ftelds are v.rIttn only 'Nhen the diskeate 
is formatted. The forrnaJter should make this field as large as possble 
since thIS neld bt1l'ers expansion d the previous sed:()(s data field 
due to speed variation of the <.t1ve. 
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Header Field (11 ~) 

05 AI-. 96 Tnc Sect Side Frrt C~S lin DE M off 

The header field indertftes the sector. The sU>tie1ds are: 

D5M96 adctess marks: this idertrles the nelds as a 
header field. 

Trade encoded low 6 bls of trade nwrt>er 
Sector encoded sector nllrDer 
Side encoded high 2 bls (tirade nllTt>er and stde bt 

decoded bt 5=0 for side 0, 1 for side 1 
decoded bt 0 is the high-orderbtotthe lradc nllYt>« 
decoded bls 1-4 are reserved and should be 0 

Format encoded format specl1catiOn: 
decoded bt 5=0 for single-sided formats 

f4 decoded bls 0-4 define the format irterleave: 
slandard 2:1 irterleave formals have a 2 in the field 

Ched<Stm checkSlIn rormed by exclusive 10( In the traCk .. sector 
side and format fields 

OEM bl: sl~ marks: this idertfies the end d the field 
elf pad byte ~ the wte eledronics 'Here tu1led otr 
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Data Sync F.1d (6.25 bytH) 

5 blsl~ FF's (FF, 3F, CF, F3, FC, FF) 

The data sync Hetd COrDins a pattern t:A ones and zeros than synctronizes 
the state machine wIh the data on the disk. This field is v.rIten 'Nhenevef 
the daIa field is w1ten. 

Data Field (11 0 bytes) 

05 M AD Sed <endcoded data> CHcS"" DE M off 

The data field cormins the actual data in the sedor. The s~1ds are: 

DSUAD 
Sector 
Encoded Data 

CheekStJ1l 
OEM 
ar 

data marks: this idertfies the field as a data fie!d. 
encoded sedor ntl11>er 
524 data bytes encoded irto 699 code bytes; the fist 
12 data bytes are lypicaltj used as a sector tag by the 
operating system, and the remaining 512 bytes for 
actual data 
a 2+bt checkstm encoded irto 4 code byte (see beloY.? 
bt sl~ marks: this idertfies the end of the field 
pad byte where the wte electronics were brned off 

Data Encoding Format 

A sedor is c~ cI S24 user daIa bytes and a 3 byte chedcslm. These 
are translated irto 6 bl nl>bles that are used to lOok l4> GCR COde'M)f'ds to 
be v.rIten to the disk. The data is encoded as follows: CS ltt1A, CS tt.1B, 
CS Lf.AC are registers used for a«wnutating the chtd<swn. BYTEA, BYTEB, 
BYTEC corDin ttree bytes tom the daIa bt.«er. GCR is the table d GCR 
CodeYla"ds. 

r SIZE DRAWING NUMBER 

.apple:! computar Inc. t--:\ ....... --~o~~',..lw.~ ...... ~~f"".J----f 
SCALE: SHEET OF J 

A'\ .I + -



1. AoIaI8 CSLMC let 
CSlMC (7654321 OJ <-CSLMC (65432107) 
carty <-CSlf.AC (11 

2. CS~<-CS~ + BYTEA +carrytromstep 1 
3. BYTEA <-BYTEA lor CS ltt1C 
4. CSLt.1B<-CSltt1B + BYTEB + carry from step 2 
S. BYTEB <-BYTEB xor CSL.MA 
6. CSLt.1C<-CSLNC + BYTEC + carry from step 4 
1. BYTEC <-BYTEC xor CSYMB 
8. Convert BYTEA# BYTEB and BYTEC to 6 bl: nl>bles 

NIBl1 <-1..7 A6 B1 B6 C7 C6 High bls 01 the bytes 
NIBl2 <-AS A4 A3 A2 A 1 AD Low bls d BYTEA 
NIBl3 <-B5 EM 83 82 81 80 Low bls or BYTEB 
NIBl4 <-CS C4 C3 C2 C1 CO lowbls d BYTEC 

g. \\tie OCR (NIBl1)# OCR (NIBl2)# OCR (NIBll) and GCR (NIBl4) 

" 
+- -CSlJ.,1C <-CSlJ.AB <-CSltAA<-+ 

I Note carry ottd CSlJ.1C 
Is from rotate 

FigU"e showing carry propagation 

GRC CodeY«)fd Table (UBeq to convert nlX>les to GCR code'tlla"ds) 

0: 96,91,QA,99,90,9E,9F ~6 
8: A 7,AB,AC,AD.AE,AF~B2~B3 

10: 84,BS,86,B1,89,SA,BB,BC 
18: OB,BE,BF,CB,CO,CE,CF,Ol 
20: 06,07,09,0A,OB,OC,OO,OE 
28: DF.ES,E6,E7,E9,EA,EB,EC 
30: EO,EE,EF#F2,F3,F4,FS,F6 
38: F7,F9,FA,FB,FC,FO,FE,FF 
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Disk Storage calculations 

The next page shO¥I'S hOW the trade classes and speedS 'NeI"t 
detennined. The following formUBS \¥ere use<j: 

lrack densly: 135.4666 tracklinch 
0.1815 rrm track to b'ack 

track 0 radius: 39.5 nm (38.0 rrm, side 1) 
max data densly: 8381 rei - 344.4882 farm (8850 rei, side 1) 
sync overhead: 6X 
byteslbkX:k: 133.5 
data speed: 489.6K blslsec 

bytes: (733.5 * blocks) * 1.06 
rpm: 60 sedmln * 489.6kb1slsec (b';tes * 8 

blslbyte) 
fci: bytes * 8 blslbyte (2*Pi*Radius in inches) 

~ 

,. 
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Motor On and Seek 

APPENDEX C 

CURRENT WAVE FORMS 
REFERENCE ONLY 

12 V Tk a to 79 lQQma/div . 
100 msec./dl.V 

12 V Tk 79 to 0 100 ma/div 
100 msec./div 

Motor On only 
100 mA/div 50 msec/div . 

SIZE ORA WING NUMBER 
t .applcz computar Inc ........ :\ ...... ___ 6_99 .. -_0_32_1 ___ _ 

SCALE: SHEET 48 OF 51 



CURRENT WAVE FORMS CONT. 
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CURRENT WAVE FORMS CONT. 

/ENBL ON 

5 V 50 mA/div 10 msec/div 
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CURRENT WAVE FORMS CONT. 

CARTRIDGE EJECT MOTOR 
(SPINDLE MOTOR OFF) 

12 V 100mA/div 200 rnsec/div 

D 

GND , 
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