SECTION |
GENERAL DESCRIPTION AND SPECIFICATIONS

1.1 INTRODUCTION

This section provides a physical description, functional description, and specifications for
the D3000 Series Disk Drive, Models D3300 and D3400, manutactured by the PERTEC
Division of PERTEC Computer Corporation, Chatsworth, California,

1.1.1 MODEL IDENTIFICATION

To stmplify identification of D3000 Series Disk Drives, Figure 1-1 {llustrates the breakdown
of code combinations employed by PERTEC.

DIXXX=XXXX—XXX
— ‘P

3
r ’. ’. -E_ Qptional Designator

WX = Write Protect Switches
Xt Unit Number Selector Switch
sC Speciai Configuration*

Qptionat Input/Cutput interface

N Normal
C = Compatible*"
8 Special*

e Numbar of Sectors

b Sector Contiguration

| Electronic on index Only Cartridge
E Electronic on Multi-Notched Cartridge
M = Mechanical

— Speed Classification (Spindle rpm)

1 = t500
2 = 2400

b Removable Cartridge/ Fixed Disk Configuration
1 = 5440-type Cartridge Only (100 tpi)

2 = 5440-type Plus Fixed Disk (100 or 200 tpi}

3 = 2N 5-type Cartridge Oniy (100 tpi)

4 = 2315-type Ptus Rixed Disk (100 or 200 tpi)
L Density

3 = 2200 bpi, 100 tpi
4 = 2200 bpi, 200 tpi

L Bagic Designator
* As specifically ordered; not described in this manual.,

**Electrically compatible with controliers designed to interface to another manufacturer's
disk drive.

Figure 1-1. Model Identification



Referring to Figure 1-1, the following illustrates the ease of identification, using Model
D3322-1064-NWL) as an example.

{1) D3 is the basic prefix used on ail D300 Series.

(2) 3 in the third position indicates a 100 tpi device.

(3) 2inthe fourth position indicates a 5440-type cartridge plus fixed disk.
(4) 2in the fifth position indicates a spindle speed of 2400 rpm.

{5) 1 in the sixth position indicates that the 5440-type cartridge to be utilizeg has a
normal index notch only.

{8) 064 in the seventh, eighth, and ninth positions indicate a 64-sector device.

{7) N in the tenth position indicates a Normal (standard) interface configuration
option.

(8) W in the eleventh position indicates the unit is provided with Write Protect
switches,

(9) Uin the twelfth position indicates the unit is provided with Unit Number Selector
switch.

1.2 PURPOSE OF EQUIPMENT

The disk drive has the capability of recording digital data on IBM 2315- or 5440-type
cartridges utilizing the double-frequency method of recording. Spindle speeds up to 2400
rpm and data storage of up to 101.5 megabits are provided by the D3000 Series Disk Drive.
Data recorded on the removable media can be recovered when played back on any D3000
Series having the same cartridge type, density, format, and speed.

The D30Q0 is a rotating magnetic memory capable of storing and retrieving data in digital
form. The storage media is an aluminum disk coated on both surfaces with a layer of ferro-
magnetic material suspended in a binder. Data are stored serially in concentric tracks on
both surfaces of the disk.

The basic disk drive is available as a single-disk or dual-disk device. All modeis are
capabie of accepting removable media with the removable disk enclosed in a cartridge
assembly. Depending on the medel, the disk drive will accept either the top loading
5440-type or the front loading 2315-type cartridge.

Single-disk models have provisions for the removable cartridge only; dual-disk models
have provisions for the removable cartridge and a fixed disk enclosed within the drive
housing.

The disk drive is intended for use in conjunction with a formatter or controller to provide
rapid access mass memory for small and medium size computers.

An integral power supply is included in the disk drive and operates directly from single
phase power.

1.3 PHYSICAL DESCRIPTION OF EQUIPMENT

The top loading configuration of the D3000 Disk Drive utilizes a 5440-type cartridge and is
shown in Figure 1-2; the front lcading configuration utilizes a 2315-type cartridge and is
shown in Figure 1-3.

-



Figure 1-2. D3000 Disk Drive, Figure 1-3. D3000 Disk Drive,
Top Load Model Front Load Model

All electrical and mechanical components necessary to operate the disk drive are mounted
internally within the housing of the drive. The housing is designed to be mounted in a
standard 19-inch EIA rack, or utilized as a table top unit.

All modeis are equipped with the necessary electronics to provide recording and retrieval
of stored data.

Access to the interior of the disk drive is gained by removing the dust cover. This cover is
mounted to the base assembly and protects the interior of the drive from dust and other
environmental contaminants.

The operational controis, which include indicators that are illuminated when the relevant
functions are being performed, are mounted on the front control panel. Thesa controls are
accessible to the operator at all times, Power is supplied through a strain-relieved cord
having a standard 3-prong plug. Interface signals are routed through the interface cables
to Input/output ¢onnectors iocated within the disk drive housing.

The major electronic assamblies are located near the rear of the drive. These assemblies
are mounted to aliow ready access without the use of extender cards or other special
tools.

1.4 FUNCTIONAL DESCRIPTION

Data storage is accomplished by utliizing the non-contact method of magnetic recording.
The disk recording media is rotated at a constant speed and the recording heads, capable
of either reading or writing, are flown over the surface of the disk on a gas-fiim bearing and
positioned to the appropriate track by the use of a voice-coll type of linear motor
positioner. This type of disk drive, which utilizes a single head per surface, is referred to
as a moving-head disk drive.

Addressing of the stored data is accomplished by specifying the desired head position and
the applicable segment of the disk surface. The read/write electronics are capable of
non-simultaneous reading or writing of data on a single surface at a given time.

Figure 1-4 is a functlonal block diagram of the disk drive, which consists of the disk drive
control iogic, start and stop control plus auxiliary controls, and the necessary select and
enabie gating.
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The positioner servo electronics comprise a major functional block. As the disk rotates at
a fixed speed, and the recording heads are flown over the disk surface, the positioner is
controlled in both the velocity and position modes. The positioner moves 1o the correct
address under control of the positioner servo control electronics. Data are then written on
the desired surface by selecting the corresponding head through the head select network.

The read{write electronics are subdivided into three functional blocks consisting of the
head select network, the write electronics, and the read channel. Write data causes write
current to be switched according to the pulse train on the WRITE DATA SIGNAL line. The
storage surface will then be magnetized accordingly.

During retrieval of the stored data, the corresponding head is again selected by the head
salect network and the signal obtalned from the read/write head is processed by the read
channel into separate READ DATA and READ CLOCK signals for transmission via the
interface. The particular segment of the disk which is passing under the read/write head is
specified by the sector pulse and sector count lines from the sector etectronics.

Control of the rotational speed of the disk is accomplished by the speed control
electronics group which establishes a known, fixed speed for the disk rotation within +1
percent speed tolerance. The sector electronics block provides pulses at the interface
which electricaily subdivides the disk into a number of sectors for the purpose of
addressing data stored on the disk. Figure 1-5 illustrates the subdivision of a platter into 8
sectors by means of mechanical sectoring.

The air system consists of an absolute filter preceded by a pre-filter, and a blower driven
by the same motor which provides drive to the disk spindle. This air system provides a
weil-filtered flow of clean air in the disk area to remove contaminants.

Power to the various electronic circuits is provided by an integral power supply. This
power providas dc¢ voltages at suitabie levels derived from the line voitage.

Ail major components are mounted to the base assembly. An aluminum alloy casting is
the basic component of the base assembly. Mounted onto the casting is the drlve
mechanism' which consists of a precision spindle, an ac induction drive motor, a squirrel
cage blower, and an idler system. Power to rotate the blower and spindle is transmitted
from the drive motor by means of a flat beit. The idler system provides constant tension of
the belt and compensates for stretch of the belt.

SECTOR SLOT

TOF VIEW

Figure 1-5. Mechanical Sectoring



Mounted to the spindle assembly is a ring with equally spaced notches and one additional
notch spaced midway between two of the other notches; this is referred to as the Phase
Lock Ring and is used for sectoring and speed control.

In dual disk models, a fixed disk is mounted to the spindie assembly; it is referred to as
the jower disk but Is not removable in the same manner as the cartridge. The second
disk is contained within the removable cartridge and is driven by a magnetic clutch which
is located on top of the spindle assembly. A precision ground cone on the end of the
spindle suitably locates the hub of the disk which is mounted in the cartridge. Rotary
motion is imparted to both disks simultaneously.

The blower is rotated while the drive motor is running and the disk is spinning. Air flow
from the blower travels through the disk area and purges the air of any contaminants in
thig area. Air is drawn in at the lower front part of the front bezel and passes through a high
efficiency absolute filter located in the lower front portion of the base assembly.

Air is ducted to the squirrei cage blower and thence to the area below the fixed disk.
Sultable vanes on the spindle provide additional pumping action to cause air to flow into
the area of the upper disk. Air is exhausted at the rear of the disk drive. As a function of
exhausting the air, the electronics package is provided with suitable cooling.

Additional cooling is provided through convection cooling of the heatsink assemblies
mounted at the rear of the base assembly. Power transistors mounted on these heatsink
assemblies are used in the power supply regulators and the positioner power amplifiers.

The base assembly provides mounting attachment points for the rack mounting slides,
switch brackets, front bezel, and the supporting structure for the printed circuit boards
and dust cover.

The positioner, in conjunction with the positioner servo and control siectronics, is used to
position the read/write heads to one of a possible 203 or 406 cylinders. Figure 1-6 defines
the relationship between disk, cylinder, and track as used throughout this document.

The positioner assembly consists of a large permanent magnet, a carrtage which utilizes

bait bearings, a magnetic velocity transducer, and a photo-electric position transducer.
Attached to the carriage are the read/write heads, and the positioner coil {voice coil).

[+ 4

CYLINDER

TRACK

Figure 1-6. Disk, Cylinder, Track Relationship
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The positioner is a moving coil type of linear motor wherein the signal appiied to the coil
resuits in a magnetic field which reacts with the magnetic field of the permanent magnet.
The force thus produced is used for purposas of controlling the position of the carriage.
Speed of the positioner carriage movement is controiled by sensing its instantanecus
velocity utilizing the magnetic velocity transducer.

The magnetic velocity transducer consists of a moving magnet within a fixed coil. The
position of the positioner carriage is sensed by using the optical detent type of position
transducer.

NOTE

There is no actual mechanical detenting of the positioner
carriage. The positioning at a given cylinder is achieved
entirely by electronic techniques.

Dc power to various electronic circuits is provided by the power supply which takes the
line voltage input, transforms it to a suitable voitage level, then rectifies and filters the
output of the transformer. The output is then provided to the power regulators located on
the Servo PCBA.

Also contained on the power supply assembly are the motor start capacitors for the ac
induction drive motor and a small Motor Control PCBA. The Motor Control PCBA containg
ground isolation and power control circuitry for operating the drive motor, This PCBA is
separate from other PCBAS in order to isolate the line voltage.

1.5 MECHANICAL AND ELECTRICAL SPECIFICATIONS

The mechanical and etectgrical specitications summary for the disk drive is shown in
Table 1-1.

1.5.1 INTERFACE SPECIFICATIONS
Levels:
True = Low = +0.2 +£0.2v
= High = +2.3v
False = High = +3.0 Z06v
The interface circuits are designed 3o that any disconnected wire resuits in a false signal.

Figure 1-7 shows the configuration for which the drivers and receivers have been designed.



Table 1-1

Mechanical and Electrical Specifications

- 100 1pi Models 200 t5d Moo
ougo Capacity (Unformaiied}
Singte Olsk Models st 2200 opi 25375 magabits 50.75 magabita

CDual Disk Modeis at 2200 bpi 50,750 magadits 101 .5 magabits
Cylinders I Tracke

Single Disk Mogsls 203 cylindersi 408 tracks A58 cylinders/B12 tracks

Dusi Diak Modeie 203 cylingers/ 812 tracks ADS cylinders/ 1824 tracks
Sactora 6. 8,10,12, 14,18, 18, 20, 24, 20, 20, 32,

Bita per Inchi Tracks per inch
Data Transter Rate
2200 bpi, 1500 pm
2200 bpi. 2400 rpm
Disk Speed
Latency Tima (Average)
1500 rpm Modela
2400 rpm Modeis
Head Positioner
Sask Time
:0' (:T,.".i" jird Stroke)
vOrage ih
Muximum {Fuli Stroke)
Start Time
Stop Tims
Removalie Media Type
Read/Write Heads
Tvpe
Number
Recording Mode
Dimensions
Hauight
Width
Oepth from Mouniing Surface
Front Projection from Maunting Suriace
Total Oapth
Mauniing

Waight (Excluding Stides snd Certridge)
Top Loading Modsis

Front Loading Models

Opersting Temparature
Non-Opaesting Temgeratune
Qparating Humidity
Stocage Humbdity

Operating Altiude
Non-Oparsting Altilude

Powes
Voits s

Watls (Maximum an Hign Line)
{Typical}
Electronica

Unaarwritens Laboratory
Canadian Standard

36, 40, 42, 48, 56. 80, 84
2200 bpi 100 1ph
1.56250 wvgabits par bacond
250000 magabits per sacan
1500 or 2400 rom | +1%)
20 milisaconds ) + 1%}
12,5 millisnconds (2 1%)
Yoice Coli Linmer Motor with Optical Detant
2 milliseconds madmum
35 milllseconds mapdingmn
B0 milll saconds muinem
57 seconds maximum
22 seconds maximum
13M 5440 or 2315 type Cartridge
Ramp Loaded, Rediaily Aligned

2 or 4 {One owr Elsk Surface}
Qouble Frequency

222,25 mm (8% inciws) maximum
482.8 mm (19 inchae)

580.5 mm (20 inchae)

42.8 mm (3% inches)

742.9 mm (20% inchee)

Stancend E1A

57.6 kg (118 paunds}

linciuding Integrai Power Supofy)
80.8 Mg {112 poynds)

{ingiuding Integral Power Supply)
10°C to 40°C {50°F to 104°F)
=10*C 1o 66°C {14°F 10 149°F)
£% to B5% Non-Condensing

to 5% Non-Condensing ot 40°C
to B0% Non-Condensing at 85°'C

0 to 2206 meters (0 to 7500 teat)

0 to G708 maters |0 1o 20,000 feet)

55, 100, 110, 115, 128, 180, 200, 210, 215,
220, 228, 200, 235, 240, 2%0

1100 Paak {Stan/Stap Cycles Oniy)

ﬁu £2, and 58 to 62

Al Silicen

UL Approved

CSA Caertilind

8. 8,10,12, 14,16, 18, 20, 24, 28, 30, 22,
, 04

200 bpl { 200 tpi

156250 megabits piv seCond
2.50000 megabits par second
1800 or 2800 rom { & 1%}

20 miihseconds [ +1%)

12.5 millisaconda { & 1%)

Voice Coil Linear Motor with Optical Detent
10 milliiseconds maximum

40 milligaconds maximum

85 millipaconds maximum

5T s000Nd s MAXIMue

22 saconds maximues

180 $440 or 2315 type cantridge
Aamp Loaced. Radialiy Aligned

2 or 4 {One poar Diak Syrface)
Double Fraquency (2200 bpi)

22225 mm (8% inches) maximum
482.8 mm {18 Inchas)

680.5 mm (20 inches)

&2.6 mm (3% inches)

T42.9 mm {28Y% inGhIe)

Stuwndard ElA

57.8 kg (118 pounds)

{Inchuding integrat Power Supply}
50.8 kg (112 pounds)

({inchuding Integral Fower Supply)
15.8°C 10 38.0°C (80" F Lo 100"F)
=10°C 10 85°C 4°F w0 148°F)

5% to A5 % Non-Condensing

to 85% Non-Condlensing st 40°C
10 80% Non-Condensing st 85°C

010 2208 maers (0 1o 7500 feat)

010 8708 mpers () to 20,000 feat}

25, 100, 110, 115, 125, 190, 200, 210, 215,
1105 Poak (S1art 3165 Greies Oniy

mo 52, and 58 1082

AN Siticon

UL Approved

CSA Cartified
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Figure1-7. Interface Configuration






