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FOREWORD

TI_'ri_s manual pravides operating and service instructions for the FO200 Flexible Disk Drive, manufaciured by the Fertec
Divizion of Pertec Gompuler Corporation, Chalsworth, California,

PROPRIETARY NOTICE

information conlained in Ihis document is coepyrlghl by PERTEG
COMPUTER CORPORATHON and may not be dupllcated in full or I parl by
any person wilhout prior written approval of PERTEC COMPUTER
CORPORATION. Its purpose is to provide the User with adequately delailed
documeanlation so as to etflciently install, operate, maintain, and order spare
parts for the equipment supplied. Every effort has been made to keep the
intormation contained In 1his decument current and aceurate as of the dale
of publication or revislon. However, no guaranlee is given or implied thal the
documenl is error-free of that it is acourate with regard to any specifleation,

Revigion B, December 1978 ii



TABLE OF CONTENTS

Page

SECTIOM | — GENERAL DESCRIPTICN AND SPECIFICATIONS

e B S BB N R b 2

ek d bk ek ma ad md b ok ok
el
B w]

13
A4
18
Al

[ErrY

[T T | T L2 TR
Purpose of EQUIDMBNE. . . ..o e e
Physical Description of Equipment ... . ... e .
Functianal Descriptlon . ..o i e e e ..
I 1 =
Mechanical and Electrical Specifications
Interface Specifications
tnorating the Disk Drive
Physical Checkout . ..,
Intarface ConnationS . ... . L e
Chassis BrOUN . e e e e e
Mounting the Disk Drive o . e e e e e e
1920 Hardware ... ... i e e

1122 DSt GOYET . L it e e e e e e e e e
1123 Cooling. ... oo o e e e e
1124 Dive GeParation ... e e e e e e e e
Disketta Handling and Storage. .. ... . i e e
Loadingthe Diskette . ... ... ... . .. ... . ..ol

Write Protect

SECTION ||—-THEQORY OF QPERATION

2.1

= DED O e GO R

PPN RO
(=)

fdroduction . ... ... .. ... 9
Qrganization of the Disk Drive 9
Functional Block Diagram DesCription ... . ... . i i e ]
Head Load Driver . . o e e e e a
= 9
M PIObe L . L. e e o 9
B o] 1
Spindle Drive. .. ... . e e P e 11
POSHIONEr GOMITOl . .. o e e i e s 11
Data Bl IIORIGS . e 11
2.10.1 Data ReordIng . ... o e e e e e "
2102 DataReproduction ... . L 13

SECTION HI—QPERATIQN

31
3.2
33

J.4

3.8

3.6
37

IMtrodUCHION . e e e
Physical Description, POBA NG B041T L .. i et e cre e i aea s aa
Interface Electronics Specifications (... . .. L
331 InpulControlLiREs .. ... ... o
3.3.2 OULpPUt SEatUS LIMBS .. i i e s ..
Circuit Board Teat Points ... . .. e e e
341 Logic Ground (TP1, TP} .. ... .......... .
Differentiated Flead Signal (TF2, TPS) .............................................
Read Data Single Shot (TP} .. .. e e e et e e e

Index Pulsa{ TP . . e
Ampllfied Read Signal {TP8, TPI)
Write Enable (TP7) . .. . e e
DC Motor Tachometar{TPB) .. ... . ... ............

Analog Ground (TR ) L e i e e e e e e
Trirn Erase Driver (TP12) ... ... ... .. .. ... .. ......

Optlon Select . e

3.5.1  Head Load With Drive Motor Enable (1)
352 Head Load With Szlect (W2) ..
3.5.3 Select Switch, 81

0940 03 85 G 3 Lo gt
NIy
== = A I SN

Maintenance Phllosophy. ... ........

361 CleaningtheHead..........

AOTUSHTIEME L. L i e e e e
3710 CEAlignment. .. .. ... .. ..

A7.2 0 Track Zeru Switch L. L e e e e
AT WriteProtect Switches . L L

374 DriveMolorSpeed ... ...

i



Flgure
1-1
1-2
13
1-4
15
21
2.2
2-3
24
31
32
3-3
34

Table
1-1
1
32

LIST OF ILLUSTRATIONS

Fage
L T B U D 1
Recording Mediumm. ..o o o e e e e e LA
L=t T g 1= 3= o T B
Diskette Careand HBNAlIiNG ... .o oo et e i e e R vea.. 8
e EMAEIE Tab . . . oo e e e e i e B
FD200 Functional Block DIAGram ... .o ot i et e e e e 10
Double Frequency RECOMING . ... .o o e o e e e A ) |
R L T B2 - 12
Read Timing Diagram . e e 13
FD200 PCBA No. 00411, Test Point and Connector Placemant .................................. 15
fnterface Configuration ... ... . . . e e s s e e 1B
Cats Eye Patlern. . .. e e 20
Index 1o Data BUrSt . ... . . e i i e e 20

LIST OF TABLES

Page
Mechanical and Electrical Specifications . .. ... . e e e e 4
Interface Connector Pin Assignments, J1PT L. e e e 16
Power Conneclor Pin Assigoment, J2IP2 ... L e 16



SECTION |
GENERAL DESCRIPTION AND SPECIFICATIONS

1.1 INTRODUCTION

This section provides a physical description, functlonal description, and specifications for the FD200 Fiexibla
Disk Drives, manufactured by the PERTEC DIVISIGN ¢of PERTEC COMPUTER CORPORATION.

In additian to the unique features described, the following features are included in all models,

* Wiite Protect Sensors. Used to disable the disk drlve write elactronics, thus preventing overwriting tha
protected diskettes. |

» Trim erase timing circuits internal to the disk drive.

1.2 PURPCSE OF EQUIPMENT

The FO200 disk drive |2 a compact disk memory device designed for random access data storage, data entry, and
data output applications. These applications typically are intefligent terminal controllers, micro-computers,
word processing systems, data communications systems, efror logging and mlcro-program logging, and point
of saile terminals.

The FD200 has the capahility of recording and reading digilal data using a double frequency technique,

1.3 PHYSICAL DESCHIPTION OF EQUIPMENT
The FD200 flexibie disk drive is shown In Figure 1-1, The drives can be mounted in any vertical or horizontal
plane; howevar, when mounted horizontally, the non-recording surface of the diskette must be uppermast.

The mechanical components of the drive consist of a belt-driven spindle which is driven by a dc motor, and a
stepper motorf cam combination. This combination ig used for positioning the magnetic head assembly.

The read/write erase head assembly is a glass-bonded ferrite/ ceramic structure which has a life in excess of
20,000 hours.

perator access for diskette [nading is provided a slot |ocated at the front of the unit.
rhe glectronic cormponents of the drive are mounted on a single PCBA which is located beneath the chassis,
FPower and interface signals are routed through connectors which plug directly into tha PCBA.

NOTE

information regarding format and control of PERTEG Hexibife disk drives
is contained in a series vf Application Notes, PERTEC document numbers
FRES, TAEGY, and 76601, and may offer guidelines fo the user.

Figure 1-1. FD2G0 Disk Drive



1.4 FUNCTIONAL DESCRIPTION

The flexible disk drive is fuliy self contained and reguires no oparalor intervention during normal operation. The
drive consists of 2 spindle drive system, head |oad and positloning system, and readfwrlte and erase system.

When the front door is opened, access |3 provided for the insertion of a diskette. The diskette is positionad In a
lateral and up/down direction by cariridge guldes. Infout location is provided by ensuring that the diskette is
insered until a back stop |5 encountered.

Closing the front door activatas the conef/clamp system resulting in {tirst) centering of the recording medium and
{zecond) clamping of the diskette to the drive hub. The drive hub is driven at a conslant speed of 300 rpm by a do
motor.

in operation, the magnetic head is loaded into contact with the recording medium by the head 'oad system. For
reliable operation, it is important that the head ! medium relaticnship |s controlled. This is accomptished by:

{1} Referencing the diskette to a platen surface.

{2} Referencing the head crown 1o the same platan surface as the diskatta,

{3} Providing a pressure pad which is loaded on the opposite side of the recording medium from the head
with a foree of 12 ta 15 grams.

The magnetic haad |5 positionsd over the desired track by means of 2 4-phasa stepper motorfcam assembly and
its associated electronics. This positioner employs a 2-step movement to cause a 1-track linear movement.

When a write protected diskette is Inserted into the the drive, the wrile protect sensars disable the write
electronics of the drive.

A double frequency recording system is typically employed in lhe FD200 11exibie disk drive,

When performing a write operation, an 0.33 mm {0.013-inch) (nominal) data track |5 recarded. This track is then
tunnel erased to 0.30 mm {0.012 inch) {nominal).

Data recovery eleclronics include a low-level read amplifier, differentiator, zaro-crogsing detector, and digitizing
cirgults. No data decoding facllities are provided in the basic drive,

Although the drive is primarlty intended for operation in a double frequency recording mode, the basic
electronics design does nat preclude the use of cther recording code systems.

The drive is also supplied with the following sensor systems.
11} A Track O switch which senses when Lhe Head! Carriage assembly is positioned at Track 0.

{2) Index sensors, which consist of LED light sources and phototransistors, are positioned such that whan
an Index hole is detected, a digital signal is generated. The dual set of sensors allow flip-side recording.

(3} In the case when a hard sectored {multi-hole) diskette is used, the index Sensors used are high
resolution devlces which can distinguish holes placed close logether, i e, Index-Sector holes.

1.5 DISKETTES

The standarg 133.4 mem [5.25 inch) diskette |3 designed for use with a farmat in which sector mark infarmation
rmay be prerecorded on the diskette. In this case, a single index hole Is provided for refersnce purposes,
Detectlon of this hole is accomplished by an index Transistor/ LED combination.

(ther diskettes available are designed with multiple holes, which themselves provide sector mark information vla
the same circuitry that is used in the single hole configuration.

Figure 1-2 is a simplified drawing of the disketts used with the flexlble disk drive. It can be seen ihat this
recoiding medium is a flexible magnetic disk enclosed tn a protective |acket. The protected disk, free to rotate
within the jacket, is continuously cleaned by the soft fabric inner {ining of the jagket during normal operation.
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Figure 1-2. Recording Medium

1.8 MECHANICAL AND ELECTRICAL SPECIFICATIONS
The mechanical and electrical specifications for the flexible disk drive family are given in Tabie 1-1.
1.7 INTERFACE SPECIFICATIONS
Lavels: True = +0.2v [£0.2) (approximately)
Falsa = + 3.0v (approximately}
Pulses: Levels as above.

The Interface circuits are designad so that a disconnected wire results In a faise signal,



Table 1-1
Mechanical and Electrical Specifications

Media Industry-campatible 5%-inch digkelts
Tracks perInch 48
Number of Tracks 40
Read 'Write Track Width (.305 mm {3.012 inchk)
Dimensians
Height B2.55 mm (3 25 inchas)
Widih 146.05 mmn {5.75 inches}
Dapth 203 2 mm (8 0 inches)
Waight 1.45kg (3.2 pounds)
Temperature ’
Gperaling 1 Gt 424G {50°F w 107.6°F)
Non-gperaling —a0"C1a M1°C(—40°F to 160°F)
Relative Homidity
Operating 20% 10 B0%
MHen-operating 5% 10 95% (non-cendensing)
Yibration €-600 Hz .50 peak
Seer Time c 25 msec track (o tra
Head Settling Time 10 maec (last track addressad)
Head Loading Time 35 maec (maxunum)
Error Aate 1 per 162 recoverable (maximum)
1 per 107 % non-recoverable (maximum)
Hearts Life 20,000 hours (normat use)
Media Life Amillion passes on & single track
Disk Speed 300 rpm +1.5%
Instantanecus Speed Variation 21 0%
Slari! Stop Time 1 second (maximum}
Transfer Hate 1256/ 250K hits!sec
Recording Density (insida track} 2768/ 5536 bpi
Bitz per Side per Disk (unfarmatied)] 1 miitian!2 milhon {maximum)
Bits per Track 25,000/ 50,000 {maxirmum)
Recarding Mode FM single/MFM double density
Power +12vde £0 Gv, 2 amps maximum

v do £.0.25v. 0.8 amps maximurm

1.8 UNGRATING THE DISK DRIVE

The disk drive is shipped in a protective container which, when bulk packaged, meets the National Safe Transit
Specification (Project 1A, Category 1). The container is designed to minimize the possibillty of damage during
shipment. The following procedure describes Lhe recommended methed for uncrating the disk drive.

i1

Place the shipping container on a flat work surface. Ensure that tha cartan is positioned as indicated on
the carton.

Remove the outer cardboard sleeve from around the Inner container.
Hemove the upper half of the tnner container.
Remove the disk drive frem the lower half of the inner container.

Check the comlents of the shipping container against the pasking slip. Investigate the contants for
possible damage; notify the carrier immedialety if any damage is noted.

{2
{3
(4]
{5



1.8 PHYSICAL CHECKOUT

Before applying power to the unlt and before Integrating it Into a system, the following inspection should be
performed.

{1} Diskette Loading Dour. Check that tha front access door opens and closes. Note that when the door is
opened, the head-ivad arm raises. .

Ensure that he bezet s secure.
Manually rotate the drive hub. The hub should rotate freely.

2
{3
(4

Manially rotate the stepper motor cam. The cam should rotate without hindrance and should cause the
head carriage to advance and retracl as the cam is rotated alternately clockwlse and counterclockwise,

Check that the PCBA is secure. Access to the PCBA Is from Ihe botiom of the drive. Check that the
connectors are firmiy seated,

6)

CAUTION

OFERATION OF THE DISK DRIVE WITH THE UMIT SITTING
HORIZONTALLY ON A FLAT SURFACE WITH NO PROVISION
FOR AIR FLOW BENEATH THE UNIT MAY CAUSE QVER-
HEATING. DO NOT OPERATE THE DRIVE IN THIS CONFIGURATION
FORAN EXTENDED PERIOD.

1.1¢ INTERFAGE CONNECTIONS

Signal connections for the FD200 are mads via a user-suppiied 34-pin flat ribbon connector (3M Part No.
3463-0001, or equivalent). This connector mates directly with the PCBA connector at the rear of the drive. Power
connections are divided for de requirements. The dc connector is a four pin connector (Amp Mate-N-Lok, Part
No. 1-480424-0) which mates with the PCBA connector at the rear of the drive. The inlerface descriplion of the
connectars, and the location of each, is contamed in Section 111
The signal connector harness should be of the flal ribbon type with the following characteristics.

{13 Maximum length of 9.14 m (30 feet).

() 2224 gauge conductor compatible with connector 1o be used.
Power connections should be made with 18 AWG cable (minimum). In addition, the PCBA mounted dc powsr
cannector Is keyed.
1.11  CHASSIS GROUND
To ensure proper pperation of the drive, the chassis should be connected to earth ground. The circuit board hold
down screw, located at the rear of the chassis, is provided to faciiitate this connection.
1,12 MOUNTING THE DISK DRIVE

The drive has been designed such that It can be mounted in any plang, i.e., upright, horizontal, or vertical. The
only mounting restriction is that when mounted horizentally, the non-recording side of the diskette must be the
uppermost side. Tapped holes are provided in various locations for the attachment of user-supplied hardware,
Figure t-3 shows the location of the recommended mounting holes.

The user should comply with the guidedines contaired in the following paragraphs when designing an encigsure
for the flexibie disk drive, Outline dimensicns are shown in Figura 1.3,

1.12.1 HARDWARE
The flexible disk drive is a precision devica In which certain critical intarnal alignments must be maintained.

Therefore, in keeping with rigid disk requirements, it is important that ihe mounting hardware does not introduce
signlficant stress on the drive,

Any mounting scheme in which the drive i3 part of the structural intagrity of the enciosure is not permitted.

Since the disk drive cannot be subjected to significanl stress whan it is slide mounted, this type of mounting
generally satisfies the foregoing requirements.

Mounting schemes should allow for adjustable brackets or incorporate resilient members to accommodate
tolerances.

Mounting schemes invalving more than two hard mounting points and a third point should be avoided.
1.12.2 DUST COVER

Since the flexlble disk drive is nol provided with a dust cover, the design of an enclosure should incorporats &
means {0 prevent direct ingress of loose items, e.g., dust, paper punch waste, stc.
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Figure -3, Physical Dimensiens

1.12.3 COOLING

Heat dissipation from a single disk drive is normally 12 watis (40 Btu/Hry and a maximum of 22 watts (74
BtufHr) under high {ine conditions. Whan the drive is mountad so that the components have access to the free
flow of air, normal convection cooling aliows operation over the specified termperature range.

Whan the drive Is mounted in a confined environment, gir flow may have to be provided to maintain specified air
temperatures in the vicinity of the motors, PCBA, and diskette.

1.12.4 DRWE SEPARATION

In addition to the cooting requirements specified in Paragraph 1.12.2, a minimum separation of 25,4 mm {1 inch}
between drives is recommended. This is required to avaid electrical irterferance betwasn the motars of one drive
and the magnetic head of ancther drive. Closer mounting is allowable if a grounded sheei of steel at least
1.52 mm {0.080-inch) thick is interposed between units. However, use of this steel sheet may increase the
cooling requirernents.

1.13 DISKETTE HANDLING AND STORAGE

It is important that the diskette be handled and stored properly so that the integrity of the recordsd data is
maintained. A damaged or contaminated diskette can impair or prevant recovery of data and can result in damage
to the read/ write head.



Figura 1-2 illustrates the physical cenfiguration of the disketle. The disketle is an oxide coated, Hexiblg mylar disk,
130.2 mm {5,125 inches) in diameter, and is enclused ina 1334 mm x 133.4 mm (525 x 5.28-nch) protectlve jacket,
Readiwrile erase head access is made through an aperature In the jacket. Openings for the driving hub and giskelle
lntdex hole are also provided.

Figure 14 provides some hedphul hints on the care and hamdling of the disk drive and diskettes. Additionauy‘ to assura
trouble-Irae eperation and enhance he service life of the diskette, Ihe following procedures for handling shouid Be
observed,

= Relurn the diskette to the protective jacket whan nol in use.

= Slore the disketle vertically; do not slack.

» Avpid exposing the disketts to any magnetizing force in excess of 50 oersled.
NOTE

The B0 cersted level of magnelizing force is reached at & distance of
approximately 76 mm (3 inches) from @ typical source, e.g., motors
genergtors, ransformers.

« Do not store the disketle in direct sunlight; warping could result.
+ Do not use a lead pencll or ballpoint pen to write on the fabel; use a felt tip pen and mark lightly on the label

114 LOADING THE DISKETTE

Disketie loading is accomplished by inseriing the properly oriented diskette inlo the maif box type siol provided.
Access to the disketle loading slot is obtalned by epening the front loading door.

The deskette should be carelully inserted until the jacket is solidly against the slops.
CAUTION

DAMAGE TCO THE DRIVE HUB HOLE IN THE DISKETTE MAY RESULT IF THE
DOOR 15 CLOSED WHEN THE DISKETTE IS NOT PAOPERLY INSERTED.

1.15 WRITE PROTECT
The Hexible disk drive is equipped with a write protect sensor assembly. This sensor operates in conjunction with a
diskette having a slot cul in Lhe protective jacket. The location of the slot is shown in Figure 1-5,

Whar the slat is covered, the diskette is write prolecled. The slot must be uncovered 1o wtite on the diskette. Figure 1-5
llustrates now Lo install a taby to Gover the slob. (A write protect tab may be fabncated from an adhesive-backed label
such as Avery #DGF-K1-DM2)
1.15 DOC POWER REQUIREMENKTS
+12 £0.6v d¢: 2.0 amp {(Maximum)
+ 5 = 0.25v de: 0 8 amp (maximam), 100 my ripple
NOTE

If the unit is inlended to be used in 2@ Ssysiem lisled by Underwriters
Laboratories, inc. andior Canadian Standards Associabon (ULICSA apgroved),
the de suppfies must be current imited {L.e., fused) to b amperes maximum.
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SECTION Il
THEQRY OF OPERATION

2.1 INTRODUCTION

This sectlon provides a basic descriplion of the opetation of 1he PERTESC FD200 disk drive.

The flexitile disk drive consists of the mechankcal and elsctrical components nacessary 10 record and read digita
data on a diskette. Usger provided de powerat +12v. + 5v is required for operalion.

2.2 ORGANIZATION OF THE DISK DRIVE

Al elecirical subassembhas in the disk drive, except the magnatic head, are constructed with leads which
terminate in AMP push-in pins. These |eads are merged and inserted in the 3G-pin PCB connector body which
interfaces with the single electronics PCBA in the driva. Thus, the individual assemblies can be removed without
providing individual connactors with their associated space requirements on the POBEA.

The magnetic head is connected to the PCBA via cable lerminatad in a 5-pin female connector and its associated
male sogket which is located in close proximity to the data electronics.

Interface signals and power are provided via connactor(s) at the rear of the drive. Detailed description of these
slgnals are presanted in Section Il of this document.
2.3 FUNGTIONAL BLOCK DiAGRAM DESCRIPTION

Figure 2-1 Is a functional block dlagram of the FD200 disk drive and should be referred to in conjunction with the
following discussion.

NOTE

The identification of the elerents in this discussion and the associated
figures although related to the actua! schemalic are not exact. Totaf corre-
spondence is not possible since the schematic containg funclions which
are ontly reprasented in simplitied form in this section.
The flaxible disk drive consists of the foliowing functional groups.

{1} Head Load Driver

e

(3

4

Index Pulse Shaper

Write Protect Sensos

Track O Sensor

15) Spindle Orive Control

(6} Positioner Cantral

{7} Wrile! Erase Control

{8} Fead Amplifier and Digitizer

2.4 HEAQDLOALD DRIVER

The head load consists of a Head Load Sclencic Driver and a Head Load Solencid. The logic may be configured to
tause the head to load via the DRIVE MOTOR ENABLE interface line or the UNIT SELECT interface lines. A true
level on the appropriate interface tine causes the Head Load Solensid to energize. This action lgads the Icad
arm! pressdre pad against Lhe surface of the disk causing the recording surface to confarm to the Writef Read
Head. The load arm/ pressure pad is lifted from the media when the access door |s opened

2.5 INDEX

An tndex putse is provided to the user system via the INDEX PULSE interface line, The index circuitry consists of
a pair of Index LEDs, a pair of Indax Pholo Transistors. and a Pulse Shaping Network. As the index hale in the
disk passes the appropriate Index LED/ Photo Transistor combination, light fram the LED strikes the Index Photo
Transisior causing il te conduct. The signal from the Index Phote Transistor is passed to the Pulse Shaping
Metwork which produces a pulse for each hole detected This pulse s presented to the ugser on the INDEX PULSE
inlerface ling.

2.6 WRITE PROTECT

A Write Protect signal is provided to the user system via the WRITE PROTECT interface line. The write protect
circuitry consisls of a pair of Write Protect Sensors wired in series and circuitry to route the signal produced.

Whan a write protected diskette is inserted in the drive, both sensors are closed and the logic disables the wrlte
glectronics and supplies the status signal Lo the interface.



ureiBe|g o019 IEUGHSUNS D0Zda

_anbig

HIZTHISID xv
BT R

I

-
w190 Qv iE

WA I, MY

12%N03% 1MIEdND
ELETER MET)

1508 5ndm |

SO

AC1L W HEM T

IMUMT TilEm

21w sl

=20 R ]
w31
GRiH

5 UL SMTL
F2L0HA %30

434
50112320
I —
e ETR fe
1830 FICrg FLCEL
AL
1a050
Rl
IDTIEAM.
-y
TR
—————
350425 133104
ENELS §3E 0
FES
k]
yoial IF1 I —
SIRARHE 5T FHRLT]
YIGrE
LERIL =] LA
w1 G .

10



2.7 TRACK O SWITCH

The lavel on the TRACK D interface line is a function of the magnetic head assembly. When the head is positioned
at Track 0 and the stepper motor is on the home position, a true level is generated and sent to the user systerm.
The Track O fatch is activated by the Track 0 switch and inhlblts response 1o any step out commands issyed by
the user.

2.8 SPINDLE DRIVE
The Spindle Drive system consists of a spindle assembly driven by a de motor-tachometer combination through a
drive balt.

Associated with the spindie drive motor are the alectronics required for control. fapeed regulation is
accompiished by a cireuit which takes timing information from the tachormeter, compares it to a reference time
and generates a drlving valtage proportional to the time differance

The control clrouitry also includes a current limiler and an interface control line. When the DRIVE MOTOR
EMABLE intarface ling |8 trua, the drive motor is aliowed to come up to speed. When the current through the drive
motor exceeds one ampeare, the current limit clreultry disables the motordrive,

2.2 POSITIONER CONTROL

The Head Positioning syslem utilizes a four phase stepper mator driven through two phases for each track
advancement of the Read{ Write carriage. The control clrcuitry provides home phase pulses and transient pulses
to genarate the correct sequences of pulses for required stepper Motar rotation. In addition to the steering logic
necessary for motion control, a latch is provided as a memaory element for inhibiting pesitionsr motton during a
wrile operation, then operating mation control signals after the write operation has been performed and only if a
step command has been issued during the writs operation,

210 DATA ELECTRONICS

Informalion is normally recarded on the diskette in a double frequency code. Flgure 2-2 illustrates the
magnetization profiles in each bit cell for the number sequence shown.

The erase gaps serve to trim the recorded track from 0,330 10 0.205 mm {0.013 to 0.01 2-inch} and also provide an
erased guard band on either side of the recorded track. This provides for tolerances in track positioning.

All signals requlred to contrel the data elecironics are provided by the user systern and are shown in the block
diagram, Figure 2-1. These control signals are:

+ SELECT
* WRITE ENABLE
+ WRITE DATA

The READ DATA composite signal is sent to the user system via the interface.

2.10.1 DATA RECORDING

Referring 1o Figure 2-1, it can be seen that the Write Elactronlcs consists of a Write/Erase Currenl Source and
Write Waveform Generator, Erase Current Souree, and Trim Erase Control Logic,
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Figure 2-2. Double Frequency Recording



The write/read winding on the magnelic head is center-tapped. During a write operation, current fram the Write
Current Source flows in alternate halves of the winding under control of the Write Waveform Ganerator,

Before recording can begin, certain conditlons must be satisfied. The condtions raquired tor recording {i.e., unit
ready} must be established by the user system as follows.
{1) Drive speed stabilization. This condition will exist 1 second after starting tha drive motor.

{2y Subsequent to any step operatlon, the positioner must be allowed to settle. This requires 10 msec after
the [ast step pulse is inifiated, e, 26 msec for the step motion and 10 msec for settling.

(3 Subsenuenl to a Head Load operation, 35 msec is required for the head-media relationship to stabilize.
NOTE
Al of the foregoing operations can be averlapped, if required,

Figure 2-3 shows the relevant timing diagram for a write opsratton. At 1 = 0 when the unit is ready, the WHITE
ENABLE interface line goes true {Plot 1}; this enables 1he Write Gurrent Sourca.

Since the trim erase gaps are behind the read! write gap, the TRIM ERASE conirgl goss true {Plot 2) 430 usec after
the WRITE ENABLE interface Hine. It should be noted that this value is optimized between the requirements at
Track 0 and Track 38 ¢o that the encroachment by the trim erase gaps on previous infarmation is minimized.

Plot 4 shows the information on the WRITE DATA interface line; Plot 5 shows the output of the Write Waveform
Generator which toggles on the lzading edge of every WRITE DATA pulss.

Note that Plot 4 indicates a minimum of 4 psec and & maximum of 8 ysec between WRITE ENABLE going frue
and the first WRITE DATA pulse. This period is only required if faithful reproduclion of the first WRITE DATA
transition is significant.

At the end of recording, at least one additional pulse on the WRITE DATA line must be inserted after the last
slghificant WRITE DATA to avold excessive peak shift effects.

The TRIM ERASE signal {Plot 2) must remain true for 840 psec after the termination of WRITE ENABLE to ensure
that all recorded data are trim erased. This value is again optimized between the requirements at Tracks t and 39,

Lot : j/—m:n[ |
| | |
|
| wRATE EABLE noTL ‘! 1 T
1
o a0 prsecs - - I"'_ufso’s"'ﬁ

IF4THRF AL |
3 wrRITLRLAT

|

|

{

il

2 TREATIAAL “‘*"‘“‘""—“—'—‘J’f—j
| I

| |

i |

4 WRITE DA ta

waITL
WRNITORRY
GESIRATOR

5 WIRRTE CURREMT —

SEIES e 3 RRULING AFTER LRIVE MOTOR STARTS, OF 2. URSTRICHROMIZED
39 MILLISECOMDE AFTER HEAD LOAD COMMAND, 2. 19 kah PEAK TED PHAR - i
R 35 ki LISTCOMOS AFTER LAST STEP PLLSE, L, 4 WSECOBS MINIRLM, B OATOONDS pa X nLUR,

[WHICHEVER 15 THE LATES™ TIRE)

Figure 2-3. Write Timing Diagram
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The duration of a write operation is tram the true-going edge of WRITE ENABLE to the false-going edgs of TRIM
ERASE. This ig indicated by the internal WRITE BUSY wavetorm shown [n Plol 3.

NOTE

Eurther information regarding format and controf of the flexibie disk is
contained in a series of Application Notes, PEATEC document numbers
78605, FEEOT, and FEE0T.

2.10.2 DATA REPRODUCTION

The Read Electronics consist of the following.

Read Switch

Read Amplifier

= Filter

Differentiator

Comparator and Digitizer

The Read Switch is used to isclate the Read Amplifiar from the vollage excurslons across the magnetic head
during a write operation. The swilch |s operated by the WRITE EMNABLE signal.

Before reading can begin, the drive must be in a ready condition. As with the data recording operation, this ready
condition must be established by the user system. In addition 1o the requirements established in Paragraph
2101, a2 100 usec dalay must axist from the traifing edge of the TRIM ERASE signal to aliow the Read Ampilfler
to settle after the transient caused by the Read Switch returning lo the Read mode,

Refarring to Figure 2-4, the output signal from the read/write head is amplified by a balanced-in/balanced-out
read amplifier and filtered to rermove noise by a linear phase Filter. The linear output from the Filter {Flat 1) is
paszed to the Differentiator which generates a waveform (Plot 2) whose Zero crossovers correspond to the peaks
of the read signal {Plat 1), This signal is then fed to the Comparator and Digitizer circuit,

The Comparatar and Digitizer circuitry generates a1 psec READ DATA pulse (Flot 3) corresponding to each peak
ol the read signal.

This Composite Read Data signal is then sent to the user system via the READ DATA interface line.
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SECTION Hi
QPERATION

3.1 INTRODUCTION

This gection contains the interface description and the mechanical/electrical adjuslments necessaty for the
FD200 Diskatte Drive. Also presented is a schematic diagram of the PCBA installed in the sk drive.

3.2 PHYSICAL DESCRIPTION, PCBA NO. 800411

The PCBA 1s approximately 193 mm {7.6 inches) long by 130 mmm (5.1 inches) wide. Figure 3-1 illustirates the
placement of test polnts and connectors,

There are four connectors on the PCBA. H is the interface connector and |s slotted to mate with a key in the
mating piug; J2 iz a 30 pin right angle connector into which the subassembly connector ptugs; 43 is mounted on
the reverse side 10 allow for de powsr connections; J4, alse mounied on the reverse side, is the connector into
which the read/write head plugs.

3.2 INTERFACE ELECTRONICS SPECIFICATIONS

All interfaca signals are TTL compatible. Logie true {low} is at + 0.4v {maximum}, logic false (high) |15 +2.4v
{minimum}. Figure 3-2 |lfustrates the inlerface configuration.

It is recommended that the interface cable be 1wisted palrs, @ach with & characteristic impedance of 100 chms {or
equivalent) flat ribbon cable. Maximum interface cable length of 9,14 m (30 fest),

Interface connector pin assignments and power connector pin assignmenis are given InTables 3-1and 3-2,
respectively.

3.3.1  INPUT CONTROL LINES

3.3.1.1 SELEGT Lines {ISL.TO—ISLTI)

The SELEGT lines provide a means of selecting and deselecting a disk drive. These four lines {ISLTO—ISLT2
stangard; |S1.T3 opllonal) selecl one of the lour disk drives attached to tha controller. When the signal logic level
is true {Jlow}, the disk drive electronics are activated, the head is loaded, and the drive is conditioned to respond
}o step or read/ write commands. When the logic level is false (high), the input contral lines and cutput status
ines are disabled.

A SELECT line must remaln stable in the true (low) state until the exezution of a step or read/ write command is
campleted.

The disk drive address is determined by a Select Switch on the PCBA, SELECT lines 0—3 provide a mean. -
daisy-chaining a maximum of four disk drives to a controller. Only one line can be true {low) at a time. s
undefined operation might result if two or more units are assigned the same address or if two or more SELECT

lines are in the true (low} state simufanecusly.

31242 DRIVEMOTOR ENABLE {IDEN)

When this signal line logic level goes true {low), the drive motor accelerates to its nominal speed of 300 rpm and
stabilizes in less than 1 second. When the logic level goes falze (high}, the disk drive decelerates to a stop in less
than 1 second.

3.3.9.3 DIRECTION and STEP Lines (2 Lines) (IDIR} (15TR}

When the disk drive is selecied, a true {low) pulse with a time duration greater than 200 nsec, but iess than 2
masec, on the STEP line initiates the access motion. The direction of motion is determined by the loglc state of
the DIRECTION line when a STEP pulse is issued. The motion is towards the center of the disk if the DIRECTION
line is in the true {low) state when a STEP pulse is issued. The direclion of motion is away from the center of the
disk if the DIRECTION ling Is in 1he false (high) state when a STEF pulse is issued. To ensure proper positioning,
the DIRECTION line should be stable 0.1 psec {minimurm} before the tralting edge of the corresponding STEP
pulse and remain stable until the trailing edge of the STEP pulse. The access motion is tnltlated on the trailing
edge of the STEP pulse.

3.3.1.4 WRITE DATA (IWDA)

When the disk drive is selected, this interface line provides the bit-serial WFIITI_E DATA pulses that cantrol the
switching of the write curent in the head. The write electronics musi be conditioned for writing by the WRITE
EMABLE line (see Paragraph 3.3.1.5).

For each high-ta-low trangition on the WRITE DATA line, a tlux change is produced at the write head gap. This
causes a flux change to be stored on the medium.
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Tahle 3-1
Interface Connactor Pin Assignments, J1/P1

Controller-to-Disk Drive

Ground Signal Description (Mnemonic)
1 2 {Spare}
3 4 {Spare}
5 & {Spare} (FSLTI{Optlonal)
9 10 SELECT Q{ISLTH
11 12 SELECT 1 {ISLT{)
13 i4 SELECT 2 {I5LT2}
15 16 DRIVE-MOTOR ENABLE (IDEN)
17 18 DIRECTION (IDIR)
19 20 STEP{ISTP)
21 22 WRITE DATA (WOA)
23 24 WRITE ENABLE {IWEN}

Disk Drive-lo-Controller

7 B INDEX {IINXP)
25 26 TRACK O {ITRKD}
b 28 WRITE PROTECT (IWPT)
29 ki REAT DATA (IRDA)
i 3z [Spare)
33 34 {Spare)
Table 3-2

Power Connector Pin Agsignment, J3/ P2

Pin Supply Voltage

1 +12vde
2 Baturn { + 13y do)
3 Return { + 5v dc)

4 +5vdc




The double-frequency type encoding technigue is used in which data and ¢lock form the combined Write Dala
signal. It is generally recommendad that the repetition of the high-to-low transilions, when writing ail zeros, be
equal Lo the nominaf data rate, +0.1 percent. The repetition rate of the high-to-iow transitlons, when writing all
enes. should be equal to twice the nominal data rate, + 0.1 parcent.

2315 WRITE ENABLE (IWEN]

When this signal is true {low), the write electronics are prepared for wrlting dala (read elactronics disabled), This
signal turns on write current in the read ! write head. Data jg written under control of the WRITE DATA input [ne. 1t
is generally recommended that changes of state on the WRITE ENABLE line occur before the first WRITE DATA
pulse. Howaver, the separation between the leading edge of WRITE ENABLE and the first significam WRITE
DATA pulse should not be less than 4 usec and not greater than 8 psec. The same restrictions exist on the
relalionship between the least signiticant WRITE DATA puise and the termination of the WRITE ENABLE signal,
When the WRITE ENABLE ling is false (high), all write efectronics are dlsabled.

Whean a write-protected diskette is installed in a FD200 Disk Drive, the write electronics are disabled irrespective
of the state of the WRITE ENABLE lins,

3.3.2 QUTPUTSTATUS LINES

3321 INDEX ([INXP}

The INDEX signal is provided once each revolution (200 msec, nominal) to indicate to the contraller the beginning
of a track. The INDEX line remains in the true {low) state for the duration of the INDEX pulse. The duration of an
INDEX pulse is nominally 4.0 +1.0 msec,

The leading edge of an INDEX pulse musi always be used Lo ensure diskette interchangeablilty between FERTEC
FD200 Disk Drives.

3222 TRACKD{ITRKO)

When the disk drive is selected, the TRACK 0 intaerface signal indicates to the controlter that the read/ write head
is positioned at Track 0. The THACK 0 signal remains teue {low) untif the head is moved away from Track 0.

3.3.2.3 WRITE PROTECT [IWPT)

When the disk drive is selected, this signal line Ingic level goss true [low) when the disketts |5 writé protectad.
The write electranles are Intarnally disabied when the diskette is write protectad.

VWhen the level on this line is false (high), the write sfectronics are enabled and the write operation ¢an be
performed. It is genarally recommended thal the controller not issug & write command when the WRITE
PROTECT signal is true {low}.

i2.4 READ DATA {IHDA)

" This interface line transmits the readback data to the contraller whan the drive s selected. It provides a pulse for
each MNux lransition recorded on the medium. The READ DATA cutput line goes true {low) for a duration of
1 = 0.1 psec for each flux change recarded.

The leading edgs of the READ DATA output pulse rapresents the trua positions of the Flux transitions on the
diskette surlace.

3.4 CIARCUIT BOARD TEST PGINTS

The following test points description assumes that the PCBA is installed in a FD200 Flexible Disk Drive and that
the drive is inan operational mode with a diskette installed.

341 LOGIC GROUND (TP1, TP10)

Digital logic ground referenve points are provided at particular |ocations on the PCBA: TPt near the 110
Conngctor; TF10 near the Speed Adjust Patentlometer.

3.4.2 DIFFERENTIATED READ SIGNAL (TP2, TPS)

Unil is in the operalional mode with diskette installed, head loaded and posltioned at Track 0. The differential
amglitude of this signal when reading an afl ones {2F) pattern should be 3v peak-to-peak (nominal vatue, +1v).

3.4.3 READ DATA BINGLE SHOT (TP3)

The output of the single shot used in the read section is nominally 1.0 £0.1 psec for each flux transition
detectad.

3.4.4 INDEX PULSE (TP4)

Wilh & standard disketle installed, the signal is a high-geing pulse nominally 4.0 msec in duration every 200
msec.



3.4.5 AMPLIFIED READ SIGNAL (TPG, TP9)

These {est points are provided to obsarve the differential output of the first stage of read signal amplification.
.46 WRITE ENABLE (TP7}

This slgnal is the gated Write Enable interface line.

24.7 DCMOTCR TACHOMETER (TPS)

This signal Is tha squared cutput of the tachometer signal of the DG Motor.

3.4.8 AMNALOG GROUND{TP11)

Analog ground reference point is provided when measuring read/write wavafarms.

349 TRIM ERASE DRIVER (TP12}

Output of the trim erase driver transistor,

3.5 OPTION SELECT

This section describes sach jumper, etch cut, swilch position and the related option.

351 HEADLOADWITH DRIVE MOTOR ENABLE (W1}

The head may be loaded with 1he DRIVE MOTOR ENABLE interface line when W1 i5 installed and W2 is omitted.

152 HEADLOADWITH SELECT (W3)

The standard configuration allows the head to be lcaded with the SELECT line when W2 is Installed and W1 is
omitted,

3.5.3 SELECTSWITCH, 31

This Select Switch Areay provides address selection for unit pesition. The switch positions should be exclusive,
i.e.,. only one position active at a time. The following Iist specifies unit select via switch position. Etch D.C. on
the component side of the PCBA must be cut to enaitle operation of the Select Switch.

5141 Select
S1-2 Select 1
§1-2 Salact 2
81-4 Select 3

3.5 MAINTENANCE PHILOSOPHY
To ensure that the disk drive operates at its optimum design potentlal, the only scheduled preventive
maintenance required |3 periodic cleaning of the magnetic recording head and inspection of the load pad.

Mechanical and electrical adjustment details are provided for the case where further service is required as a resuif
of disassembly or repair.
3.6.1 CLEAMNING THE HEAD

To clean the magnetic head, use a lint-free ¢ioth or cotton swab moistened with 91% isopropyl alcohsl. Wipe the
head carefully to remove all accumulated oxide and dirt, Dry the head using a lint-free cloth,
NOTE

The magnetic head must be cleaned after head foad pad replacemert.

CAUTION

ROUGH DR ABRASIVE CLOTH SHOULD NOT BE USED TO CLEAN THE
MAGNETIC AECORDING HEAD. USE ONLY 91% ISOPROPYL ALCOHGOL,
USE OF OTHER CLEANING SOLVENTS, SUCH AS CARBON TETRA-
CHLORIDE, MAY DAMAGE THE HEAD LAMINATION ADHESIVE.

Inspect ihe load pad for discoloration or excessive oxide build-up.
a7 ADJUSTMENT

3.7.1 CEALIGNMENT

The GE alignment procedure locates the magnetic read/write head at the proper radial distance from the hub
cenlerling, thus assuring accurate track location. This adjustment iz necessary only after service, or for
suspected diskette interchange problemns.



3.7.1.1 Disk Drive Preparation
{13 Manually rotate the siepper motor cam until the carriage Is positioned at Track (.
2
3
4

Apply the necessary power and contral 16 turn on the disk drive.
Insert a GE Alignment Diskette {PERTEC Part No. 600402-01) into the drive and ¢lose the loading door,

Attach oscilloscope signal probes to test points TP8 and TPY; place ground clips of signal probes to
TP11, Ad|ust the oscilloscope to read differentialty (& + B with B inverted). Sync the ascilloscape on the
leading edge of the Index pulse at TP4 with sync probe ground clip at TP1.

3.7.1.2 Hadial Track Alignment
{1} Load Magnetic Head.
{2} Perform 16 Step-In commands, The carriage will move to Track 16 {approximately).
(3} Loosen the two stepper motor retaining screws on bottom of chassis.

{4) Manually rotate stepper meotor untlt the cats-aye pattern shown in Flgure 3-3 is observed, Carefully rotate
stepper motor until the cats-eye pattern has equal amplitudes (one lobe being 80 percent of the ather).

Secure the stepper motor by tighlening the retaining screws. Torque the two screws $ta 11 In-lb.

5
g

After securing the stappar motor screws, verify Step (4). Repeat as requlred.

3.7.1.3  Index Sensor Alignment

{1} Positlon index sensors (iocated on Clamp Support Beamj to center of {ravel; lightly tighlen ralaining
sCrews.

2
3
4
5
6

Load magnetic head,
Perform CE allgnment as reguired to locate tha cats-eye pattern at Track 16 (refer to Paragraph 3.7.1.3}.

Perform 15 repetitive Step-Out commands to positlon the carriags at Track 01.

Set oscillosuope horlzontal time base 10 20 usec per division.

Referring to Figure 3-4, adjust photo-transistor mounting block untll the first transition of the 2 masc
burst recorded at Track 01 gocurs 200 + 50 psec after the leading edge of the Index pulse. Adjustment
may be made with the use of a flat-bladed screwdriver placed betwesn the photo-transistor
maunting bleck and Clamp Support Beam cavity as reguired.

NOTE

Care should be taken to avoid breakage of the web of the Clamp
Support Beam forward of the pholo-transistor mounting block during
adjustment.

.E?

Secure retaining screws on the photo-transistor mounting blocks and verify burst Iocation; readjust as
necessary.

(B} Verify the cats-eye pattern at Track 16,

3.7.2 TRAGCK 0 SWITCH
(1) Apply the necessary power and contral to turn on the drive,
(2} Insert GE Alignmernt Diskette (PERTEG Part No. B00402-0H) |nto the drive and close the loading door.
(3) Load magnetic head,

{4} Position the carriage to Track 16. Confirm the Track 16 position by observing the cats-eye pattern.
Pasition the carriage to Track 0.

(3) Loosen the two retaining screws of the Track 0 bracket.

(6} Adjust the Track 0 switch bracket 5o that the switch is closed when the camiage is positioned at Track ¢

and open at Tragk 1. Secure the two retalning screws.

3.7.3 WRITE PROTECT SWITCHES
{11 Insert disketts to within 1.016 mm (0.040 inch) of diskette stop.
{2) Ensure that both switches are actuated.
(3) Insert diskatte tully against diskette stop and close the loading door.
{4) Adjust switch by loosening retaining screws and setting sense arm in center of notch.
(8] Remove Ihe diskette, turn the diskette over (180"} and adjust the other switch.



1.7.4 DRIVEMOTORSPEED
{1} Apply necessary powsr and conlrol 1o turn on the drive.
12} Insert soft-sectored diskette.
{3} Ensure that Drive Molor Enable [ine is acilve,
(4] With counter-timer connected to Index Pulse (TP4), measure the duration of Index to Index pulse,
(5) Adjust Speed Control potentivmeter R54 until Index duralion |s 200 mses £ 3 msec,

Flgure 3-3. Cats Eye Pattern

Figure3-4. Index to Data Burst
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COMPORENT POLARITIES FOR SIS AND G248 ARE REVERSED FOR -02 VERSION .
HEMOVE FOLARITY SYMBOLS FROM SILKSCREEN FUR LIS ANLC24,
TORGUE TO IL [HEH LBS,

WARE YEASION NUMBER ANL YERSICH
1SSUE LETTER [N AREA SHOWM.

THIS ASSEMBLY SHALL BE MADE FROM PAUCESS
BOAAD BOOHI-0I REY o AND SUBSEGUEHT.
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