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SCOPE .
This document describes the MAGNETIC PERIPHERALS INC. Storage

Module Drive {SMD} and its available configurations.

APPLICABLE DOCUMENTS

SPEC
SPEC
SPEC

SPEC
STD

CsA

DUG

PUBL
PUBL
PUBL
PUBL
PUBL
PUBL
PuBL

70439600
70438100
2042900

k4028500
UL y7a

(2e.2

7455200
83322150
83322200
83322250
43322240
83322310
43322320
83322440

98?7k Disk Pack Product Specification {97LD SMD}
9877 Disk Pack Product Specification {97L2 SMD}
9833-91 Disk Pack Product Specification
{97b4/97LL SMD}

9960 {TB304YA} Field Test Unit

Electronic Data Processing Units and Systems
{60 Hz Units}

Canadian Standards Associations (22.2 No.l54=1975
Data Processing Equipment {LO Hz}

SMD Mechanical Interface

Maintenance Manual Volume I S57L0/97k2

Reference Manual 87k0/97k2

Maintenance Manual Volume II 57kL0

Maintenance Manual Volume II 97k2

Maintenance Manual 97k4/97kk

Reference Manual 97k4/97kLb

CDC Microcircuits

GENERAL DESCRIPTION

Equipment Definition

The SMD is a 3L00 rpma 9.L77 MHz data rateas random-accesss mass
memory device consisting of a disk pack spindles drive motor and
'+ brakei a voice coil positioner and servoi a logic chassis with:
read/writes faults and transmitter/receiver electronicsi an air

"supply and filters and a dc pouwer supply.
are tabulated on the following page.

Available configurations

B " - e —— — — —— o s+ . i mmem o o e o e o
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CONFIGURATION STORAGE CAPACITY

Power Requirements

Voltage Frequency 4g n8 80 ng 150 n8 300 nB
{v ac}

{H2} {9760+ BKUXXXZ {9762+ BK5XXXZ {97b4+ BKBEXXXY | {97bba BK7XXX} -

300

120
200/208/230 k0
300

200
220/240 50

b0
&0

50
S0

Pedestal Cabinet

Acoustic Cabinet

drawer Hount

Rack Mount 30 inches

Rack ftount 3k inches

Desk Mount

| ] x| 2| | x| ¢ 2 xx
s | 2| 2| %] ] x| 2¢ 3 >x

" Pack Access Cover
Interlock X X . X X

Index and Sector . . .
In ™B" Cable X X X X

AA1836 1/77

Several features to enhance system integrity are included as
standard. They are phase-locked data separations NRZ-to=MNFN

' data conversiona variable sector {address mark}s and daisy-
_.chain interface capability. These are .defined in detail in

this specification.

A hinged shroud cover on top.of the SMD .allows access to the .

spindle for pack installation and removal. A separate hinged
enclosure cover provides access to the electronicss headsa and
actuators to perform maintenance procedures {0n the yO/80 NB

this cover has a lock to prevent access by unauthorized personnell.
Various electrical and mechanical options are available to the

user to select the eptimum configuration to best satisfy his
individual system requirements. These options are described in 3.c.

Figure 1 illustrates the placemeht of the major components and the
air flow through the device. Table 1 lists required accessories.

- - G mem rvm g br - Wwmmgm—imy + m@ s s = esie e e -
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9760/9762
RACK MOUNT

BLOWER MOTOR

SPINDLE MOTOR

POWER SUPPLY

ACTUATOR AND MAGNET ASSY.
LOGIC CHASSIS ASSY,
PRIMARY AIR FILTER

PLACENMENT AND

Ny
976479766

ABSOLUTE AIR FILTER
AIR INTAXE

EXHAUST AIR

PACK SHROUD
ACTUATOR MAGNET AND
ASSEMBLY COVER

BLOWER ENCLOSURE

© CEEO

AIR FLOU
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TABLE . ACCESSORIES LIST
DESCRIPTION QUANTITY REQUIRED NOTE PART NO.
"A" Cable {Controller to SMD} | One per SMD in stara
one per multi-spindle
installation in Daisy 21345 ?75B42XX
; Chain
"™ Cable {Controller to SMDY} One per SMD 345 ??5b43XX
Logic Plug One per SHMD 1 943724XX
Terminator One per SMD in stara
one per multi-spindle
installation in Daisy 5 75843300
Chain
987k Disk Pack for 97k0 At least one per
spindle 70439501
876-5) CE Disk Pack for 57L0 Note Y 70439001
9877 Disk Pack for 97k2 At least one per
/ spindle 20438001
( 877-51 CE pisk Pack for 97b2 | Note Y 20438700
9883-91 Disk Pack for At least one per s
97L4/97kk spindle 78130514
883-5) -CE Disk Pack for Note Y
9?L4/97bk 70430003
99L{TB304-BY Field Exerciser Note U b 77445301
Head Alignment Kit 77440503

1. Last two digits denote lens téb; o

2.

(

provided with each SMD.

Note 4 -

ne set {0 through 15} is

NultipleQ number of cables redu{red:depéndsioh number of

Quantity as required for regional maintenance.

units in daisy chain.
3. Last two digits denote
Table 2.}
Y.
5.

k.

length.

{For cable length see

In systems using the dual channel optiona twice the number
of cables and terminators are required.

Includes head alignment capability.

The above accessories {except for the logic plugs} are required but not
included with the unitsi they must be purchased separately.

"' AAIB36 1/T7
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3.2 Optional Configurations

3.2.1 Optional Cabinetry and Power

J.2.1l.] Pedestal Cabinet

The 40/80 MB devices are available in the pedestal cabinet {see
Figures 2A{A} and 2k}. Space for mounting a controllers etc.s is
available in the cabinet base. :

3.2.1.2 Acoustic Cabinet

The 40/80 MB devices are available in a desk height acoustic
cabinet {see Figures 2A{B}. 25A and 25B}. Space for mounting a
controllers etces is available in the cabinet base.

The 150/300 MB SMDs are available only in the acoustic cabinet
{see Figure 27%.

3.2:1«3 Drawer Mount

The 40/80 MB SMDs are available as a drawer mount which allows
the customer to configure a 2 X SMD by placing it in the acoustic
base cabinet. Hardwareas slidess ballast weight and filler panels
are included {see Figures 2A{C} and 25B}.

3.2.1.Y4 Rack Mount

A rack mount 40/80 MB SMD is available. The unit has slidesa
lock mechanisma and hardware necessary for mounting. {See
Figures 2B{D} and 2B{E}}. For rack mountlng details and required
-clearancess see DMG ??HSHEDD- L e . o

‘3.2.1.5 Desk Top

' The 40/80 MB SMDs are ava11able in a desk top cablnet {see
~.Figures 2B{F} and 28%}. : e , - R

3.2.1.k Optional Power

AA1836 1/77

The 40/80 MB SMD is available for input power of 100 V ac. 50/E0 Hz3
120 V aca bO Hz3 or 220/240 V aca S0 Hz single phase operation. The
150,300 MB SMD is available for input power of 200/208/230 V aca

L0 Hz3 200 V acs 50 Hzs or 220/240 V aca 50 Hz single phase
operation.
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ACOUSTIC

s ‘ ‘ - m DRAMER WOUNT
CABINET . o (IN ACOUSTIC CABINET)

P

F1%0 17en BASIC , | AcousTiC OWR MOUNT IN o | CUSTOMER
NAME CABINEY CABINET ACOUSTIC CABINET OPTION
1| PACK ACCESS COVER IMPERTAL BLUE | IMPERIAL BLUE | IMPERIAL BLUE ~ves
2 | case LIGHT GREY LIGHT GREY LIGHT GREY YES
3 | SIDE PANEL LIGHT GREY LIGHT GREY | wecememmme—-- YES
4| FRONT DOOR GREY BLACK IMPERTAL BLUE | eemwemmoceoe- YES
5 | ®meAR DR (MOT SHOWN) | GREY BLACK IMPERIAL BLUE | IMPERIAL BLUE - YES
6 | FILLER STRIP LIGHT GREY YES
7| UPPER FRONT PAREL LIGHT GREY YES
8 | LOWER FRONT PANEL' IMPERTAL BLUE YeS
9 | FRANE AMD BELTLINE BLACK w
10| CONTROL PANEL BLACK PHENOLIC %0
( _ Y| peoDUCT ErmLEM COC PRODUCT IDENTIFICATION ves E]

FIGURE 2A. BASICV SMD STYLING CONFIGURATIONS

AA1836 1777
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" DESK_TOP MOUNT

Tl w [ meesc [ G [
1 PACK ACCESS COVER IMPERTAL BLUE IMPERIAL BLUE YES
2 | CASE LIGHT GREY LIGHT GREY YES
9 [ FRAME AND BELTLINE BLACK NO
10 | CONTROL PANEL BLACK PHENOLIC NO
11 | PRODUCT EMBLEM COC PRODUCT IDENTIFICATION YES

FIGURE 2B« BASIC SMD STYLING CONFIGURATIONS

AA1836 1/77

RACK MOUNT, 36 IN,
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3.2.2 Options

3.2.2.1 Pack Access Interlock Option

An interlock option is available that prevents the pack access
cover from being opened until the pack has stopped spinning.

3.2.2.2 Index and Sector in "B Cable Option

An option is available that places the index and sector pulses
on the "B" cable {see Figure 1l1BZ}. :

3.2.2.3 Dual €hannel Access Option

SMDs are available with dual channel access from the factory by
special request. Single channel units are field upgradeable.
The dual channel option allows two controller access of the SMD.

3.3 Major Components

3.3.1 Logic Assembly

The standard 'logic building blocks are dual=in-line TTL integrated
circuits. ECL integrated circuits are used in critical read/write
timing areas. The logic chassis is cooled by forced air {see
Figure 11.

3.3.2 Positioner

Head positioning is performed by a closed-loop proportional servo

~ ..system. The carriage is.driven by a voice coil linear actuator

with position feedback provided from the disk pack servo surface.

- 3e3.3 - Deck and Spindle.

A rigida cast aluminun decki spindle motora and special spindle
presarve the dimensional and speed integrity necessary for the
recording system.
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3.3.4 Air Supply

An air supply and filtering system is provided to meet the
reliability réguirements necessary for high density recording.
Approximately 70 CFM for 97L0/97t2 {50 Hz}a 90 CFM for
9707972 {L0 Hz}+ 3L0 CFM for 97k4/97Lb {bO Hz}a. or 300 CFN
for 9?7b4/97bb {50 Hz} of room air is moved through the unit to
cool the diskss voice coils and electronics.

For 97b4/97kk SMDsa air enters the unit at the lower rear cornér
of cabineta and it is discharged from the rear of the top cover.

For 97k0/97k2 SMDsa air is taken in through the front of the
unit on the standard or rack mount SMD and in through the bottom
on the .acoustic or drawer mount SMD. The air is discharged
through the reare.

3.3.5 Compatibility

The term "compatibility™a when used in reference to the Magnetic
Peripherals Inc. {MPI} family of 3k00 rpm SMDs refers to disk
pack interchangeability between spindles of any similar MPI

97bX SMD. A disk pack written on an MPI 3k00 rpm 97X SMD may
be read on another similar MPI 3L00 rpm 97X SMD {when using the
same format} within the specified error rate.

4.0 PERFORMANCE
4el Access-to-Data Characteristics
4.1.1 Positioning Times

. All positioning times are measured from initiating a seek to the
On Cylinder condition. : : -

The maximum bositiéning time is 55 ms. This is defined as the
“time to move.the head from track zero to track éc2 {410 for
57L0/97643 . | ' ST

The maximum single track positioning time is b ms. This is
defined as the time to move between any pair of adjacent tracks.

The average positioning time is no greater than 30 ms. This is
defined as the time taken to make all possible moves divided by
the number of all possible moves {see Figure 3l}.

AA1836 1/T7
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& WUMBERS LOCATED ON LEFT SIDE OF THE DIAGONAL ARE APPLICABLE TO THE 9740 AND 9764, 192 TPI 3MDS.

& MUMBERS LOCATED OM RIGHT SIDE OF THE DIAGONAL ARE APPLICABLE TO THE 9762 AND 9766, 384 TPI SMOS,

FIGURE 3. SMD MAXIMUM SEEK PROFILE

AA1836 /77
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4.l.2 Latency Time

The average latency time is 8.33 ms+ based on a nominal disk
speed of 3L00 rpme.

The maximum latency time is 17.3 msa based on a minimum disk
speed of 3474 rpm {see 5.u4l}.

Latency time is defined as the time required to reach a parti-
cular track location after positioning is complete.

4.1.3 Read In?tialization Time

Between the deselection of one head and the selection of another
head+ there is a 5.0 ps delay within the SMD due to circuit
characteristics. The time from the initiation of a head change
until data can be read with a selected head without errors is

24.0 Psa maximum {5.0 ps for head selections and 10 ps for read
amplifier stabilization and 9.0 ps for phase lock synchronization}.

4.l.4 UWrite~to=-Read Recovery Time

Assuming head selection is stabilizeds the time lapse before read
gate can be enabled after switching the write gate off is 10 Ms+
minimum.

4.1.5 Read-to-Urite Recovery Time

4.2

AA1B3E 1/T7

“{see Figures 18{A} and 18{B}}.

‘bytes that are recorded on a track.

Assuming head selection is stabilizeds the time lapse from
dropping read gate to enabling write gate is 0.3 Hsa minimum

Data Capacity

The data capacity specified is based on the number of eight-bit
The unsectored capacity
below does not include an allowance for tolerance gaps.

PATA CAPACITY
UNSECTORED 9750 762 764 97k

BYTES/TRACK 20 1b0 20 1kD 20 1k0 20 1kD
BYTES/CYLINDER 100 300 100 300 383 040 383 Oy0
BYTES/SPINDLE

{BASED ON ‘

404/808 CYLINDERS} 40 723 200 81 ‘44b 400 154 248 160 309 496 320
CYLINDERS/UNIT YOY +?7 SPARE | 808 «15 SPARE { 4Oy +? SPARE | 808 +15 SPARE
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Data Transfer Rate

The nominal bit rate is 9.b77 MHz.

Error Rates {CDC Unit to CDC Unit}

The following error rates assume that the SMD is adjusted to
specifications that the appropriate disk pack is being useda

and the errors caused by media defects or nquvpmnnt failures
are excluded.

Y+4«1 Read Errors

Yl

AAIB36 1/T7

Prior to determination of a read error ratea the data shall
have been verified as written correctly and all media defects
flagged.

a. Recoverable Error Rate = 1 in lDlD

The recoverable error rate is the number of errors
encountered which are recoverable within three retries
as a function of the number of bits transferred.

b. Unrecpverable Error Rate

An unrecoverable read error is one which cannot be read
correctly within 27 retries {three retries at each combi~
nation of data strobe and carriage offset?.

Unrecoverable read errors shall be considered as failures
affectlng NTBF.

urlte Errors

Urite errors can occur as a result of the following: write
data not being presented correctlys media defectsa or equipment
malfunction. ' As sucha write errors are not predictable as a
function of the number of bits passed.

For the case of an unrecoverable write error occuring because of
a SMD equipment malfunctions the error is classified as a failure
affecting MTBF.

Unrecoverable write errors are those which cannot be corrected
within three attempts at writing and verifying the record.
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Ye 4o 3 - Environmental Errors

When operating a low effective data transfer ratej e.ge.a random
access of single short recordss the effective error rate may be
eXpected to exceed the above limits due to external environmental
interference. The resulting recoverable read error rate is

less than one error in eight hours of operation.

Y. 4.4 Access Errors

Ge5

Yeb

4.7

There is no more than one positioning error in lUb seeks.

Data Security

Under no circumstance of normal controller I/0 operation is it
possible to write a pattern not corresponding to that on the

write data lines. It is possible to alter the bit pattern only
when the SMD signifies an On Cylinder Statusa and then only upon
specific SMD selection. Data is protected by inhibiting UWrite

Gate in all fault conditions including a loss of On Cylindera

Seek Errors or low voltage. Under any of the following conditionsa
an emergency retract of the heads is performed so that data is
protected either by the above mentioned fault conditiona or by
switching off the voltage reguired to write.

1. Loss of ac line power.
2. Loss of speed.
3. Loss of x5+ X204 or *u2x voltages.
x4k V dc for 97k4/97kE
Stop Time

The time to stop a disk after the START/STOP switch has been
turned off is 30 secondsa typical {35 secondss maximum}. If power

is losta the spin-down time is 120 secondsa typical.

tart Time

The time for the SMD to be in the Ready state after the START/STOP
switch has been depressed is 25 secondss typical {35 secondsa
maximumk}.
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RECORDING CHARACTERISTICS
Recording

Mode:
Density {inner track}:
{outer track’:

Disk {See Figure Yy}

Total number:

Cover disks:

Recording disks:

Servo surface:

Data surfaces:

Data tracks per surface:
Spares per surface:

Disk diameter in inches:
Track spacing in inches:
Tracks per inch:

Heads {See Figure Y4}

Servo head:
Recording heads:

Read/Write width in inches: 0.00
~{No erase gapl

Spindle

The spindle speed is 3k00 +90, =12k rpm.
. +2.5% and -3.5% of ncminal and are derived from motor performancesa

NORMANDALE OPERATIONS

MFN

ED38 bpi nominal
4038 bpi nominal

0
-J
o
o

0.0052
192

a
-~
o
o

L
5
y

ENGINEERING
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SPEC  L4709300
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PAGE 17
97L2 97k Y 97Lk
5 12 12
2 2 2
3 10 10
1 ) 1
5 19 19
805 40y 808
15 ? 15
1Yy 1Y 1Yy
.002k 0.0052 0.002k
384 192 38y
g§7k2 97LY 97Lk
1 1 1
5 19 19
0.002 0.00y 0.002

These limits represent

pulley tolerances and the mains power and frequency variations
specified in 10.1.2+« and 10.1.3.
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[ ]
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FIGURE 4. HEADS VIEWED FROM FRONT OF MACHINE
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The standard ™A™ cable I/0 is kO pin configuration. {See

Tables 2A and 2B for I/0 cable.l}

All input and output signals are digitalas utilizing industry
standard transmitters and receivers to provide a terminated.
balancedas transmission system for long distances and/or noisy

electrical environment.

The ™A™ cable is a twisted-pairas flat cable.

Figure 5 is a block diagram of the SMD.

The "B"™ cable is
a ribbon flat-cable with ground plane and drain wires which allows
mass termination without stripping.

Twisted=-pair and/or ground

plane shielding is utilized to minimize cross-talk and reduce
inductive coupling due to static dischargesa as well as control
impedance variations regardless of cable lay.

The I/0 cables can also be made to satisfy UL reguirements for
over the floor cable by jacketing the cables.

TABLE 2A. I/0 CABLE LENGTH AND TABS
CABLE PART NUMBER TABS
CABLE LENGTH
IN FEET 5 | L | 8 || 15 |20 | 25| 30 | 40 | 50

mA™ CABLE

2P ELUDXX oo | 03 | 02 | 03 | Oy | 05| Ok | 07 | 08 | O9

"B" CABLE - | A E I I R

775b43XX oo | 03 | 02 | 03| Oy | 05| Ot | O7 | 08 | OF

. TABLE 2B. SHIELDED I/0 CABLE LENGTH AND TABS
CAULE PART NUMBER TABS

CABLE LENGTH ,

IN FEET 4y | 5 | & | 8 |20 |15 |20 |25 | 30 | 40 | 50
kO PIN
SHIELDED
aAm CABLE 30 |00 | @y {02 | 03|04y |05 |DOk| 07 |08 |09
B23724XX
2L PIN -
SHIELDED ;
nB" CABLE NA |00 |01 |02 | D3 |0y [D5 |0 |07 | 08|09
823L59XX

AA1836 1/77
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k.l.) Terminateds Balanced Transmission System

Transmitters and receivers of the industry standard type 751104
and 7?5108 or equivalent are used to provide a terminateds balanced
transmission system {see Figure bL}.

kel.2 Line Transmitter Characteristics

The SMD controller line transmitter {see Figure 73} is
compatible with the (DC line receiver described in b.1.3.

l. OQutput Signal Levels

"A" Cable Control Signals = See Figure 7.
"B™ Cable Data Signals = See Figure kL.

2. Qutput Line Polarity

Control Signals = The CDC transmitter {see Figure 7} is
connected to the I/0 line such that the outputs labeled Za
corresponds with the low order pin number of the pin
assignments and in turn connect to receiver pin labeled Ba’
( except for the Unit Selected lines which is connected in the
opposite manner.

When transmitter and receiver are connected in this manneras
a logical 1 into the transmitter produces a logical 1 out of
the receiver.

b«l.3 Input Amplifier {Receiver} Characteristics

The SMD controller input amplifier {see Figure 8} is
compatible with the (DC transmitter described in bk.l.2.

1. Receiver Propagation Delay
The receiver propagation delay is typically 17 ns in the
direction of the logical 1+ and 1?7 ns in the direction of the
logical O.

2. Receiver Input Polarity
Control Signals = The input {labeled "B"} of the receiver
{see Figure Lk} is connected to the lowest numbered pin of the
pair in the cable and in turn connected to the transmitter
pin labled Z.

"B" (Cable Data Signals = See Figure k.

AA1B36 177
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vegery -1 73
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r
. 1 NS NS A 470 o 1
—_— | an >> > AL
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DeitaIT 3 S 2 55— SN 3 S edot
. -——5‘72 f2,3 RIA e Ll * £ 62
] P I e S5 He
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TRANSHITTER s RECEIVER

INDUSTRY STD P/X 751104
¢ P/X 15139600

10 $ Ty £ 35 ns, 10X to 90X LEVEL

. avy
A TRANSKITTER
LOSIC INPUT
ov
NOMINAL Z OUTPUT ov
MOMINAL Y OUTPUT
g QY
A RECEIVER
LOGIC OUTPUT
(X
canLe v

BB >

—
><|,

O

1.21 v (Max)
0.623 v (dAIN)

IS _FLAT CABLE WITH CMTARACYEUST!C IMPEDANCE 136 % 13 OHNs, '

COC P/N 775643 OR EQUIVALENT.

THESE SIGMALS MUST 8f STAR CABLED,

FIGURE b. DATA TRANSMITTER AND RECEIVER
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|
[

NOTES:

1.

> B DD

TRUTH TABLS

OUTPUT LEVELS - L = MOST NEGATIVE LEVEL
H » LEAST NEGATIVE LEVEL

INPUT LEVELS « H = MOST POSITIVE LEVEL
S 0% 7 SUL w LEAST POSITIVE LEVEL

THIS IS AN INDETERMINATE INSTRUCTION WHEN SENSED

BY AN ACTIVE (SELECTED) RECEIVER,

VOLTAGE RANGE INCLUDES TRANSMITTER OUTPUT SWMING IN
LOW STATE OF 11 43 wh, AND TERMINATING RESISTOR RANGE
OF 5§ +5% OHHS,

TERHINATING RESTSTCRS ARE REQUiRED ON ALL ®A™ CABLE
TRANSHITTERS, TRANSHITTERS IN THE DRIVE ARE TERMINATED
BY THE TERMINATCR ASSEMSBLY, REFER TO SINGLE AND DUAL
CHANNEL INTERFACE ILLUSTXATION, AMD THE TERMINATOR
PARAGRAPH ,

RECEIVER INPUTS A AND 8 ARE CONVECTED TO TRANSHITTER
OUTFUTS Y AND 2 RESPECTIVELY,

FIGURE 7. CONTROL LINE TRANSMITTER

10STr=<35ns
10% te 90X LEVEL
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s b ! UNIT SELECTED wmeemd -
| A | &

) LINE RECEIVER
3 CDC P/N 17185000
INDUSTRY STD P/N 75108
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O
>
>
8
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| _NOTES: - S

A 20 ko RESISTORS ARE TYPICAL VALUES.

PR !2\3_ A BIAS NETWORK SHCULD BE USED TO PREVENT FALSE.STATUS OR
A INTERRUPT CONDITIGNS WHEN DRIVE POWER IS OFF AT CONTROLLER
END OF UNIT SELECTED AND SEEX ErD SIGNALS,

A TERMINATING RESISTORS ARE LOCATED:
A, ON LOGIC CARD FOR =B~ CABLE LINES.
B. IN SEPARATE TERMINATOR ASSEMALY FOR "A" CABLE.

& SEE 3.2.2,7 FOR DESCRIPTION OF OPEN CABLE DETECT SIGNAL.

FIGURE 8. CONTROL LINE
AA1836 1/77
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beleY4 Terminator
le. "A"™ (able

A termination resistance as shown in Figures 7 and 8 is
required at the transmitter and receiver end of each
transmission line of the ™A™ cable. This resistance is
provided on the unit by the terminator assembly {see
Table 1 and Figure 9. which must be ordered separately
{P/N ?74841300%.

A termination resistance is required at the controller end
of each line of the ™A™ cable except for the Open (Cable
Detect line. See Lk.2.2{7}. No termination resistance is
used on the Power Sequence lines in the "A"™ cable.

2. "B" (able
A termination resistance as shown in Figure b is required
at the receiver end of each transmission line of the "B"
cable. This resistance is provided at the unit's receiver
logic card. :
k.1.5 I/0 Connectors {See Figure 10A and 10B}

FeleS.d TA™ Cable Connector

DESCRIPTION CpC P/N BERG P/N P/N SPECTRA-STRIP
Connector {k0 pos.l} S43k1115 L50Y43-007 = mmem————
Flat cable {twisted- :
. pairta 30 paira 28 AUG 350431302 —-— 3CT=-L028-7B-05-100
Connector pins qy245L03 ygouya - : e e

bel.5.2 ™A™ (Cable Mating Receptacle on Unit or (Ccntroller

DESCRIPTION - L£DC P/N AMP_P/N

kO pins right 4363804 3-8kYy7?H-y
angle header

B0 pina verticeal 94335129 3=-87227-0
header

bela5e3 ™BY™ Cable {onnector

DESCRIPTION CDC P/N 3M P/N
Connector {2k pos.t 65853402 3399-3000
Connector pull tab 8200480) 3450=-2

Flat cable {2k pos.} 55028509 34?6-2b
with ground plane

and drain wire.

{Intra-cabinet onlyl}

AA1836 1/77
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FIGURE 9. SINGLE AND DUAL CHANNEL INTERFACE
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bel.5+4 TB" (able Mating Receptacle on Unit or Controller

DESCRIPTION CDC P/N AMP P/N

2k pina right q43L9802 1-8k479-0
angle header

eb pina vertical 9438510k  1-87227-3
header

bel.b I/0 Cable Characteristics
"A" Cable

Type: 30 twisted paira flat=cable

Twist per inch: 2

Impedance: 100 #10 Q@

Wire size: 28 AWGa 7 strands
Propagation time: l.k to 1.8 ns/ft
Maximum cable length: 100 ft cumulative
Voltage rating: 300 V rms

"B" (Cable {with ground planel}

( Type: 2k conductor, flat cable with ground plane and drain wire
Impedance: 130 #15 Q@ {3M P/N 347kL/2k}

Wire size: No. 28 AWG - 7 strands

Propagation time: l.LS5 ns/ft

laximum cable length: 50 ft

Voltage rating: 300 V rms

E.E Slgnal Lines

Refer to Flgure llA for the “A" {Address/Control} cable and
Flgure 11B for the "B"™ {data} cable I/0 51gnals.

b E l Address and Control Tag FunCtlons
o Address and Control functlonc are transferred on lD llnes The o

significance of the information on these lines is indicated by
one of three Tag Lines {see Figure 11C}. See Figure 12 for tlmlng.
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CONTROLLER A CABLE DRIVE
A CABLE : L0, m A CAELE

UNIT SELECT TAG 22, 52

unIT seLect 2° 23, 53

UNIT SELECT 2! 24, 54

UNIT SELECT 22 26, 56 -

UNIT SELECT 2° 27, 57

TAG 1 2 1, 3

TAG 2 ﬁ) 2, 32

TG 3 A 3, 3

8IT 0 A 4, 34

BIT 1 A 5, 35

BIT 2 2 6, 36

BIT 3 A 7, 37

BIT 4 A 8, 38

BIT 5 A 9,39 _

8IT 6 A 10, 40

BIT 7 A n, a

BIT 8 2 12, 42

BIT 9 A 13, 43

OPTN CABLE OETECTOR 14, 44

INDEX A 18, 48
| SECTOR A 25, 55

FAULT A 15, 45

SEEK ERROR A 16, 46

ON CYLINDER A 17, 47

UNIT READY A 19, 49

ADDRESS MARK FOUND 2 20, 50

WRITE PROTECTED & 28, 58

POWER SEQUENCE PICK 29 ONE TWISTED
POWER SEQUENCE HOLD 59 } PAIR

BUSY 2 A 21, 51

NOT USED (SPARE) 30, 60

NOTE: 60 POSITION

A
A

28 AWG, 30 TWISTED PAIR - STRAIGHT FLAT CABLE
MAXINMUM LENGTH = 100 FT

DUAL CHANNEL UNITS ONLY,
GATED BY UNIT SELECTED.

FIGURE 11A. TAG BUS I/0 INTERFACE
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CONTROLLER ' 8 CABLE DRIVE
Lo, M1
WRITE DATA 8, 20
GROUND 7
WRITE CLOCK 6, 19 .
GROUND 18
SERVO CLOCK 2, 14
GROUND 1
READ DATA 3, 16
GROUND 15
_ READ _CLOCK 5, 17
GROUND 4
SEEK_END 10, 23
UNIT SELECTED 22, 9
GROUND 21
RESERVED FOR INDEX 12, 24
( GROUND n
RESERVED FOR SECTOR 13, 26
GROUND 25
NOTES:

. 2b CONDUCTORs FLAT CABLE MAXIMUM LENGTH =~ 50 FT

2. NO SIGNALS GATED BY UNIT SELECTED.

FIGURE 11B. ™B"™ CABLE INTERFACE

AA1836 1/77




MAGNETIC PERIPHERALS INC.

@Sém z:l’A CORIMORATION

AA1836 1/77

- o SPEC kLu?709300
ENGINEERING o
: — REV
SPECIFICATION DATE
PAGE 32
NCRMANDALE OPERATIONS
TAG ) TAG 2 TAG 3 UNIT
IN IN IN SELECT
© BUS CYLINDER HEAD CONTROL
ADDRESS SELECT SELECT
Bit O a0 al Urite
. Gate
1 al 22 Read
. Gate
e EE Ea Servo
Offset Plus
3 23 EBZCX Servo
0ffset Minus
4 2" 2 /3\ Fault
Clear
5 23 AM
Enable
! ab RTZ
? 2’ Data
Strobe Early
a EB Data
Strobe Late
9 2 Release /2\ | Priority
Select

A FOR 97LY4/97Lb

A DUAL CHANNEL ONLY

FIGURE 11C.

TAG BUS DECODE
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FIGURE 12. TAG AND BUS TIMING
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be2¢lel Cylinder Address {Tag 1}

The SMD is a direct addressing devices the controller need only
place the new ‘address on the Bus Lines and strobe the lines with
Tag 1« The unit must be On Cylinder before Tag 1l is sent.

b.2.1.2 Head Select {Tag 2}

This signal is the head address that will be selected by
bits 0 through 4 {see Figure 11(}. Head Select for the 97L0/kZ
is 0 through 2 and for the 97ku4/kk it is 0 through 4.

bke2.le3 Control Select {Tag 31}

AA1836 1177

This signal acts as an enable and must be true for the entire
control operation.

. UWrite Gate {Bit 0%}
The Urite Gate line enables the write drive {see Figure 11l(l.
2. Read Gate {Bit 12}
Enabling of the Read Gate {see Figure 11C} enables digital
read data to the transmission lines. The leading edge of
Read Gate triggers the read chain to synchronize on an all

zeros pattern {see Figure 13 for Read Gate and Write Splice
- relationshipl.

3. Servo bffset Plus {Bit 2} See Note

When this signal is trues the actuator is offset from the
nominal On Cylinder position towards the spindle.

4. Servo O0ffset Minus {Bit 3} See Note

When this signai is truea the actuator is offset from the
nominal On Cylinder position away from the spindle.

5. Fault Clear {Bit yZ}

A 100 ns minimum pulse sent to the SMD will clear the fault
flip=flop if the fault condition no longer exists.

NOTE: UWhen dropping O0ffset Plus or Minus a 4 ms delay is
required before a Read or Write is initiated.
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DATA FORMAT
HEAD SELECT
(A6 2)

READ GATE
(817 1)

EONTROL SELECT
(146 3)

ADDRESS MARK ENABLE
(BIT 5)

ADORESS MARK FOUND

L_READ DATA

CONTROL SELECT

(146 3)

WRITE GATE

(817 0)

ADDRESS MARK ENABLE
(BIT 5)

HEAD SELECT
(126 2)
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NINT ' seLICE

11 BYTES y 12 GYTE
1£R08 Iml 2ERGS [sml ADORESS F,mos Xorz ‘;Eég[m«: DATA }
12 1 X

—#415 o NINIHON o l 01 po nntnm —] o

' Ze
' "1!2&" -

T )

|

| .
. ;'OA‘)OO ne MIN ——-’% |
[ -—‘ l-o—l.o me MAXIHUM

fe.
¥

l 9.0 us MAX

| RN .

! aANR G(‘K‘\j

R

I 3 BYTES MINIMUM
' 3.5 BYTES MAXIMUM

[—4———-‘—- 5 pe MINIMUM

NOTES: A READ GATE MUST BE DROPPED PRIOR TO THE WRITE SPLICE. IT MUST BE REINITIATED AT LEAST
ONE BIT AFTER THE WRITE SPLICE AND WITH AT LEAST 10 BYTES OF ZERO BITS REMAINING IN

11 BYTES FOR PLO SYNC,

THE SYNC FIELD. 12 BYTE EXAMPLE CONSISTS OF ONE BYTE FOR WRITE SPLICE AMD

A ADORESS MARK EMABLE SHOULD OCCUR $IMR.TAMECUS WITHN READ GATE.

FIGURE 13. TYPICAL TIMING WITH ADDRESS MARK
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ke AM Enable {Bit 5} {See Notel}

The AM {Address Mark} Enable lines in conjunction with UWrite
Gate or Read Gates allows the writing or recovering of
Address Marks {see Figure 13}. When AM Enable is true while
WUrite Gate is trues the writer will stop toggling and erase
the datas creating an Address Mark. UWrite Fault detection
in the unit is inhibitied by this signal.

When AM Enable is true while Read Gate is truea an analog
voltage comparator detects the absence of read signal. If
the duration of the erased area is greater than 1lb bitss an
Address Mark found signal will be issued.

NOTE: If Address Mark is not useds Bit 5 must be held
inactive during Control Select functions.

Address Mark should be 3.0 to 3.5 bytes in length with no
transitionse.

?.- RTZ {Bit bk}
A 250 ns minimuma 1.0 ms maximum pulses sent to the SMD will

cause the actuator to seek track 0.+ reset the Head Register
and clear the Seek Error flip=-flop.

_—~

This seek is significantly longer than a normal seek to track
track O+ and should only be used for recalibrations not Data
-acquisition.

8. Data Strobe Early {Bit 7}

When this line is truea the SMD PLO Data Separator will strobe
the data at a time earlier than nominal. Normal strobe timing
will be returned when the line is false.

5. Data Strobe Late {Bit 8%}

When this line is truea the SMD PLO Data Separator will strobe
the data at a time later than nominal. Normal strobe timing
will be returned when the line is false.

NOTE: The Data Strobe and Carriage 0ffset signals are intended
to be used as an aid to recover marginal data. The
carriage and data strobe position return to nominal when
the respective signals go false. A carriage offset will
result in loss of On Cylinder and Seek End for a period
of 3.2 ms maximum {see Figure l2}. The maximum time for

( " the carriage to move from forward to reverse offset or
vice versa does not exceed ? ms. Data can not be
written while in the offset mode. '

AA1836 1/77
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Release {Bit 9} {Dual Channel Only}

Enabling this line will release channel reserve and Channel
Priority Select Reserve in the SMDa making alternate channel
access possible after selection by the other channel ceases.
If the unit is desired to function with "Reserve Timer"™
features release will occur 500 ms {nominall} following the
deselection of the SMD. If a longer or shorter time is
desireds the timer may be customer altered by changing a
resistor and capacitor to obtain delays from 500 ns to

10 seconds. Enabling Release will always clear Reserve and
allow alternate channel access independent of the Reserve
Timer feature. The Reserve Timer is enabled by means of a
switch in the logic chassis. Inhibiting the Reserve Timer
causes the SMD to stay Reserved until specifically released
by the operating channel. A unit is Reserved immediately
upon selections but may be released any time after 500 ns
following selection. By means of a switch in the logic
chassisa it is also possible to absolutely reserve an SMD
to one or the other channels.

v

Ee2ede4 Priority Select {Bit =} {Dual Channel Only}

~_—~

AA1836 1/77

When this line is true during Unit Select Tag {see k.Z2.2.8}a the
unit will be unconditionally selected and absolutely reserved by
the respective channel providing both channels are enabled and a

_priority select condition does not exist on the cpposite channel.

Once the Priority Select function has been performed the respective
channel has exclusive access to the drive. The opposite channel
can gain access only after a release function has been performed on
the selected channel. For timing see Figure 15B.
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b.2.2 - Individual Lines
l. Sector Mark
The Sector Mark is derived from the servo track. Timing

integrity is maintained throughout seek operations {see
Figure 14}. The number of sectors per revolution is switch
selectable and is determined by counting dibits. The
switches are located on a card within the logic chassis.
Each switch represents a fixed number of dibits when closed.

78 9 10 11
128 25k 512 102y 2044

0 1 2 3 4y 5 b
} 2 4 8 1k 32 by

Switch:
No. of dibits:

To calculate the proper suitch positions for the number of sectors
desireds use the following formula:

Dibits/Revolution 1 = Aihs
No. Sectors 1l = dibit count/sector
Example for 8 sectors: lé—gﬂg -1 = 1679
( Close switch 10 = 102y
9 = 512
- ? = 128
3 = 8
2 = Yy
l = 2
g = 1

One dibit for SN

Each dibit is eq

AAIB36 V77

1

Counter Reset 77T 4ipits/sector

uivalent ot 12 data bits.
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INDEX

1.25 20,2 us

SECTOR

LAST

SEC:IFOR
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— <~— 2.5 10,3 ps
— S
—®¢— LAST ~-—re— SECTOR b1t
SECTOR 0 SE%TOR
W144A

FIGURE 1Y4. INDEX AND SECTOR TIMING
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Fault

When this line is trues a fault condition exists in the SMD.
The follouwing types of faults may be detected by the SMD:

DC Power Faults Head Select Faultas Write Faulta Write or Read
while 0ff Cylinders and Write Gate during a read operation.

A fault condition will immediately inhibit the writer to
prevent data destruction. The dc power fault indicates a
below normal voltage from the positive or negative pouwer
supplies. The Head Select fault indicates that more than one
head is selected. The UWrite fault indicates low {or the
absence of} write current as well as the absence of write data.

This line may be cleared by Control Selects or Fault (lear on
the Operator Panels or Master Fault Clear on the Fault card
{providing the fault no longer exists}. Faults are stored in
individual flip-flops as a maintenance aid and may be cleared
only by powering down dc poweras or clearing the fault by means
of the switch on the fault card.

Seek Error

Bhen this line is trues a Seek Error has occurred. The error
may only be cleared by performing an RTZ. This signal indicates
that the unit was unable to complete a move within 500 msa or
that the carriage has moved to a position outside the recording
fielda or that an address greater than 823% tracks has been
selected. If an address greater than 823% tracks is selecteda
the Seek Error signal will go true within 100 ns of the Cylinder
Select tagas and the carriage movement is inhibited toc not more
than one track.

A Return-~to Zero Seek command will clear the Seek Error
conditiona return the heads to cylinder zero. and enable an
On Cylinder signal to the controller.

On Cylinder

This status indicates the servo has positioned the heads over
a track. The status is cleared with any seek instruction
causing carriage movements or a zero-track seek. A carriage
offset will result in loss of On Cylinder for a period of
2.75 ms {nominal}. For a zero track seekas On Cylinder drops
for 30 ps {nominall.

Index
This signal occurs once per revolutions and its leading edge

is considered the leading edge of the Sector Zero? typically
2.5 ps {see Figure l4Y}. Timing integrity is retained throughout

seek operations.

*41) tracks for 97L0/97LY
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Unit Ready

Uhen trues and the unit is selecteds this line indicates that
the unit is up to speeds the heads are loadeda and no fault
condition exists within the SMD. 1Ifa. after a load sequences
dibits are not sensed within 350 msa the heads will unload,

and a fault will be indicateds and unit ready dropped. Further
load attempts will require operator intervention to depress
fault clear and cause heads to be reloaded.

Open Cable Detector

The open cable detect circuit {see Figure 8} disables the
jnterface in the event that the ™A™ interface cable is discon-
nected or contrcller power is lost.

It is recommended that the controller circuitry have sufficient
voltage margins and interlocks to prevent operation on the SMD
before controller is Ready or prior to impending controller
power failure. Relay logic and passive terminations sometimes
aid this requirement. If ?5110A transmitters are used to drive
the Open Cable Detect line from the controller. two transmitters
should be paralleleds and no 5k ohm termination resistance to
ground should be used at the controller end.

Unit Select Tag

This signal gates the desired logic number into the logic
number compare circuit. The unit will be selected interneally
LOO ns {maximum} after leading edge of this signal. For
timing see Figure 15A and 15B. Note that this function must
be edge triggered.

In Dual-Channel unitsas Unit Select tag alsoc forces the SMD
to be reserved to that channela providing selection occurse.
The reserve will not be cancelled unless by release commanda
Reserve Timer or. dc power-down/power-up. If Bus Bit 9 and
the desired logic number are present with Unit Select Taga

a Priority Select will be performeda see k.2.ls4. The unit
will be selected internally LOD ns {maximum} after leading
edge of Unit Select Tag. For timing see Figure 13B.
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0.2 " NIN
7 Le
o1 sUs BIT 9 7 %ZZQ% 2222%5«5W”QQQ%ZQQEZZ 2 EZEZZZ%%ZZZZE;22222”2’ 22;;2 222
o 1 vstcives v Vgl Vs i
=I5 —s
OF T PRIORITY SEL. ’ . l—g

RESERVE (INTERNAL SIGNAL) | 0.6 ps MAX

i 1 UNIT 38,

Of 1 WNIT saL'D I l l .
’ —9‘ r—‘w ne AIN
oH1TAG) 55 L5 ' I [{d

Coanwnr 77000077007 15 V00707 0TS, TTDT

CX I UNIT SEL, $3 [

11 .
o LTI VR /7//’7//7/W/7/7/A I

CH I1 PRIODRITY SEL.
RESERVE (INTERNAL SIGNAL)

€4 II UNIT SEL'D

s £ e
{3 35
5 - $S £e I
L' 4

SEQUENCE oF - EvENTS : '
o 11 sELECTED : @
1 PRIGRITY SELECT

b ofal st
29929

I3 PRIORITY SELECT
1 RELEASE
I1 SELECT

( FIGURE 15As SAMPLE PRIORITY SELECT TIMING

AA1B36 1/77
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.y ENABLED FOR DURATION

0.2 ps MIN —‘I
UNIT SELECT _ 1f

TAG "A" —_——

*‘] OF SELECT

L_

| \ —— 0.2 ps,” MIN

. . [ A (
LOGIC NUMBER [ M‘ZUNDEFINED /7

LINES "A"

it fe—0.4 ps MAX

|
UNIT SELECTED "A" . ),

, _ ]
UNIT SELECT 5——1 [ {
( TAG "B" { }—F—J 2 |

BUSY "B"

I ),
|
¢
LOGIC NUMBER
©LINES "B" JI LA R /) (/T2
—-1 lloo ns MIN
RELEASE "A" e | (c (
' “ 2] /An
, 0.4 us MAX -»{ be ; (.
UNIT SELECTED "B" §§—1 ’ I

FIGURE 15B. LOGIC NUMBER SELECT AND TIMING DIAGRAN

AA1836 1/77
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9.

10.

iz,

21 and EB}

Unit Select {20, 2%, 2
These four lines are binary coded to select the logical

number of one of fifteen SMDs. The unit number {0 through 1y}
is selectable by means of a logic plug on the Operator Panel
in each individual unit. Care should be taken to have no
duplicate logic plugs in the same system. A logic number of
35 is not allowed but may be used as maintenance select.
Removing the logic plug from any unit results in a logic
number 1.5.

Address Mark Found

Address Mark Found is a 9.0 gs maximum pulse which is sent to
the controller following recognition of at least 1k missing
transitions and the first zero of the zeros pattern.

The controller should drop the Address Mark Enable line

{Bit 9} upon receiving Address Mark Found {AMF} and valid

data will be presented on the I/0 lines following the AMF pulse
{see Figure 13%}.

NOTE: Under certain conditions it is possible the SMD could
- issue a false Address Mark Found signal during an
address mark search operation. This would occur if a
media flaw existed which simulated the electrical
characteristics of an address mark {at least 1k missing
transitions followed by a zZerol}.

It is recommended provisions be made in Syétéhnﬁéfdware or
software to allow recovery froms or avoid the possibility of
detecting false AMF signals. :

Unit Selected

When the four Unit Select bit lines compare with the logic
plug on the control panela and when the leading edge of Unit
Select tag is receiveds the Unit Selected line becomes true
and is transmitted to the controller on the "B" cable {see
Figure 15A/B}. Multiple Unit Selected responses on a daisy
chain system indicate duplicate plugs have been installed.

Urite Protected

Enabling the Write Protect function inhibits the writer under
all conditionsas illuminates a Tront panel LED+ and sends a
Write Protected signal to controller. Attempting to write
while protected will cause a fault to be issued.
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}3. Seek End

Seek End is the combination of On Cylinder or Seek Error
indicating that a seek operation has terminated. In Dual
Channel Drives the Seek End signal sent to the unselected
channel will normally be a constant one. Howevers if
while the Drive is selected on a channels and the opposite
channel receives a selects this action will be noted by
circuitry within the Drive. Thens when the selecte
channels Select and Reserve Latches are cleareds the Seek
End signal sent to the waiting channel will go to a zero
for 30 ps. If an address greater than 823% tracks has
been selecteds Seek End and 0n Cylinder will interrupt
for 30 ps nominal {see Figure 1k}.

X411 for 97L0/97kY

FE%—-———€54 1.0 ps MINIMUM, 0.5 ms MAXIMUM

( CYL SELECT
l |
> [<0.2ps>

I |

BUS LINES | |

: |

—>] f<— 100 ns NOMINAL

!

SEEK ERROR ,

|
oN YL o —>{ & 100 ns NOMINAL |
SEEK END <——— 30 s NOMINAL——

W309A

FIGURE 1b. SEEK END TIMING

AA1B36 1/77
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l4. Power Sequencing {See Figures 17A/17B}

Power Sequencing requires ac and dc power ona START

indicator ona _and REMOTE START switch {switch selectable

in SMD} in the Remote position. Applying ground to the

Pick and Hold lines will cause the first SMD in sequence

to power up. Once this SMD is up to speeds the Pick

signal is transferred to the next active SMD and repeated
until all active SMDs are powered up. Individual SMDs

may be started and stopped once power sequencing is completed.

A power failure necessitates a new power up sequence.

When in Local Start modea each SMD is independently
operated by its respective START switch.

In the remote mode a Pick or Hold is considered to be
present from the controller when a ground is present on
TA™ cablea Pin 29 for Pick and Pin 59 for Hold.

For 97L0/97L2 units this ground must sink 11 mA per unit.
With 15 units on a system the current is Lk5 mA. The

( controller can provide this ground either through a mechan=—
' ical contact {relay or switch} or through an electronic
circuit. : .

For 97b4/9?7bk units this ground must sink kO mA per unit.
With 8 units on a system the current is 480 mA.

15. Busy {Dual Channel Only}

If the SMD is already reserved and/or selecteds a Busy
signal will be issued to the ™A™ cable and unit selected
will be issued on the "B" cable to the channel attempting
the select. This Busy signal will be issued from the SMD
at its I/0 connector within bOO ns following the selection
attempta and remain at this status until Unit Select tag
is dropped or the unit is no longer busy. Unit Selected
should be used to enable Busy in the controller.

AA1836 1/77 »
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PICK

CONTROLLER

29 [2
9129 +20 V
SPEED REMOTE 31.8 ka
oo Lo 27 ] 4-{—42 % 100 ka PICK
Ol
4 20 v
SPEED r *
sTOP 1.8 ka
100 ka HOLD
[lo Sm—
START L LocaL
59 |59
;1»5?
YSTEM
["29 29 DRIVE
< A ‘O G o Gmum  eme  meee  tmme e e e - - —
P4 L
i 20V
o | 5ol SPEED REMOTE 1.8 ka PICK
5 o-1dq 100 ka
——o—{4
SPEED
STOP 1.8 ka PICK
100 ko HOLD
Omend
START
59 |59
29 |29 LAST
SYSTEN
DRIVE -

FIGURE 17A.

AA1836 1/77
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CONTROLLER

FIGURE 17B.

PICK a
29 | 29
+20V
SPEED REMOTE
59 | 59
HOLD _o)-Hj_Ko__-—
———O—K r—o
SPEED
sToP
o }
START AL
= SEQUENCE SEQUENCE
RELAY RELAY
CONTACT
59 |59
FIRST
—{29 |29 SYSTEM '
DRIVE
o~ s om— e —— — —— — — o— — v Gm—
~ n~
29 | 29 g
420V
SPEED REMOTE
SPEED
STOP
- L
START
SEQUENCE SeqUENCE
RELAY RELAY
CONTACT
59 |59
29 129 LAST
SYSTEN
DRIVE

97L4/97bb SEQUENCE POWER LINES
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b.2.3 Data and Clock Lines
le UWrite Data

This line carries data which is to be recorded on the disk
pack.

2. Servo (Clock

The Servo Clock is a phase-locked H.L77 MHz clock generated
from the servo track dibits {see Figure 18{A}}. Servo (Clock
is available at all times {not gated with Unit Select}.

J. Read Data

This line transmits the recovered data as NRZ form data
{see Figure 18{B}I}.-

4. Read (Clock

The Read Clock defines the beginning of a data cell. It is

an internally derived clock signal and is synchronous with
( the detected data as specified in Figure 18{B}. This signal

is transmitted continuouslys and is in phase sync within

8 us after Read Gate.

5. UWrite Clock

This line transmits the Write Clock signal which must be
synchronized to the NRZ data as illustrated in Figure 1L8{Al}.
The Write Clock is the Servo Clock retransmitted to the

SHMD by the controllers during a write operation. The UWrite
Clock need not be transmitted continuouslys but must be
transmitted at least 250 ns prior to Write Enable.

AA1836 177
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A |
SERYVO o
cLOCK -I
103.3' 125 51.6 43 v
umz & 0 0 0 1 0 1 0 0
DATA
A o— ——
'urmz '
cLock r

103.3 51.6 425

NOTES:

READ
CLOCK

NRZ DATA

ALL TIMES IN rs.

SIMILAR PERIOD SYMMETRY IS ¥ 2 ns. AT I/0 CONNECTOR IN DRIVE, SPEED VARIATION
TOLERANCE IS I 5% CONSISTING OF: . .

@ VARIATIONS BETWEEN INNER AND OUTER CYLINDER, INPUT POWER RANGES,
MOTOR-TO-MOTOR VARIATIONS AND HUNTING. APPLIES WHEN ON CYLINDER.

® DYNAMIC JITTER ON BYTE-TO-BYTE BASIS. APPLIES WHEN ON CYLINDER.

¢ DIBIT SKEW AND DROPOUT. APPLIES DURING SEEK.
AT DRIVE I/0 CONNECTOR.

|-4—\oo.3 2lo->{

—-4 F—,sx.a s

0 (4 1 ] 1 0

S a—————

l’-ws.a %0 "4
NOTES: 1. ALL TIMES IN ns.

zﬁ& NEGATIVE EDGE OF CLOCK PRECEDES SIGNIFICANT
EDGE OF DATA AT I/0 CONNECTOR.

B. READ TIMNING

FIGURE 1.8. DATA TIMING




MAGNELTIC PERIPHERALS INC. : SPEC &4709300
@@zméfmcwwrm EN G ’ N E E R l N G CD Yy

REV

SPECIFICATION DATE

PAGE 5]

.‘( NORMANDALE OPERATIONS

k.3 Data Format and Data Control Timing

The Record Faormat on the disk is under control of the controller.
The index and sector pulses are available for use by the con-
troller to indicate the beginning of a track or sector. Suggested
formats for fixed and variable sector data records are shown in
Figures 19A/19B.

Some hardware-oriented constraints must be recognized when
designing a format. The following is a list of those format
parameters:

. Beginning-of=Record Tolerance
This tolerance must be provided to allow for worst case
conditions of head skew and circuit tolerances which may
. accure during pack interchange.
This gap must be written with a minimum of 1k bytes of zeros.
2. Read PLO Synchronization

: The synchronization time needed to allow the phase~locked
( oscillator to synchronize is 9 Mgs of zeros.

3. Sync Pattern
The Sync Pattern consists of Mone™ bits indicating the
beginning of the address or data area {one "one™ bit is the
minimum required?.

4. UWrite Driver Turn On
The Write Drive Turn On time is about 0.8 Us or one byte.
This time has to be accounted for in order to know where
possible splice areas are located.

5. End-of=-Record Tolerance
This tolerance is an eight byte pad of zeros which eliminates
the possibility of destroying the end of a record written

with a late displacement head. This is accomplished by
writing an adjacent succeeding sector with an early head.

AA1836 1/77
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FIXED SECTOR
INDEX/SECTOR N IDENTICAL SECTORS INDEX/SECTOR
A l
~y
/2\ WRITE SYNC | A\ 2
HEAD SCATTER | PLO SYNC | ADDRESS | SPLICE | PLO SYNC | PATTERN DATA CRC | EOR PAD | END OF TRACK
16 BYTES 11 BYTES | 8 BYTES | 1 BYTE | 11 BYTES | 1 BYTE 2 BYTES | 1 BYTE 8 BYTES

A / |

SYNC | FLAG STATUS | uPPER LOWER /A 2\
AND HEAD | SECTCR | cre CRC
PATTERN | LOGICAL UNIT | CYLINDER | CYLINDER
‘~ z{};r‘ = TIME BETWEEN LEADING EDGE OF INDEX/SECTOR AND READ GATE
IS 8 BYTES. A SPLICE POINT MAY EXIST WITHIN THIS AREA,
THESE AREAS ARE EXAMPLES ONLY AND MAY BE STRUCTURED TO SUIT
INDIVIDUAL CUSTOMER REQUIREMENTS.
EXAMPLE NO. 1: WHAT IS DATA FIELD LENGTH USING 64 SECTORS?
DATA FIELD » FOTAL BYTES/TRACK - (SYNC FIELDS, TOLERANCE GAPS, AND ADDRESS)

NUMBER OF SECTGRS/TRACK

DATA FIELD = 20160 _s9 _ 254 BYTES
o4 SECTOR

DATA = 256 BYTES/SECTOR
256 X 64
20 1

% EFFICIENCY = X100 « 81%

FIGURE 19A. FIXED SECTOR FORMAT

AA1836 1/77




[

AT s TIME BETWEEN LEADING EDGE OF INDEX AND READ GATE IS 8 BYTES.
! A SPLICE POINT MAY EXIST WITHIN THIS AREA,

THESE AREAS ARE EXAMPLES ONLY AND MAY BE STRUCTURED TO SUIT INDIVIDUAL

( CUSTOMER REQUIREMENTS.

EXAMPLE NO. 1: WHAT IS DATA FIELD LENGTH USING 64 SECTORS?

DATA FIELD o LOTAL BYTES/TRACK -MECHANICAL TOLERANCES _ (¢yne preips AND ADDRESS)

NUMBER OF SECTORS/TRACK

BYTES BYTES
DATA FIELD = 20 160 TRACK 24 TRACK

é4 SECTORS
TRACK

% EFFICIENCY » L3 X 84 3100 o 87x
20 160 '

EXAMPLE NO. 2: WHAT IS NUMBER OF SECTORS USING 256 DATA BYTES?

N sectors 20 160 -24 _ .o scrors
256 +39

X EFFICIENCY » 256 X 68 4100 o e
20 160

FIGURE 198. VARIABLE SECTOR FORMAT

QA1838 1/77

BYTES

BYTES

-39 SECTOR =275 SECTOR
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YARIABLE SECTOR WITH ADDRESS MARKS
INDEX N IDENTICAL SICTORS INDEX
) A
’ Y \
2 | werve SYNC A N
HEAD SCATIER|  ZEROES AN PLO SYNC | ApDRESS | SPLICE [ PLO SYNC | PATTERN DATA CRC EOR PAD | gND OF TRACK
16 BYTES 1 BYTE 3 BYTES | 11 8y7ES | 8 BYTES | 1 ByTE | 11 BYTEs | 1 BYTE 2 BYTES |1 BYTE 8 BYTES
L8] l
L 4
SYNC | FLAG sTATUS | uppeR LOWER EN
AND HEAD | SECTOR CRC CRC
PATTERN | LOGICAL UNIT | cvLINOER | cyLinDER
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b.3.1 UWrite Format Procedure
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Provisions must be made within the controller to format the disk.
The following procedure is recommended for fixed sector formats:

Procedure

. Select desired unitas cylinders heads and sector.

2. The controller must provide a 5§ ps minimum delay between
selecting a head and initiating a search for leading edge
of sector. This delay will ensure that the unit will be
ready to write when the sector leading edge is detected.

3. Search for leading edge of desired sector.

4. Detect leading edge of selected sector.

5. Immediately bring up Write Gate aﬁd start writing zeros.

L. UWrite all zeros for head scatter and PLO sync areas {27 bytes}.

7. UWrite a sync patterna the addressas and the address checkword.

8. UWrite all zeros for Write Splice gap and PLO Sync field
{12 bytes’. :

9. UWrite a sync patterna the Data Fieldas the two byte data
- field checkwords and the one byte pad at the end of the
checkword. The Data Field should be written with all ones
or preferably a worst case pattern.

10. The end tolerance gap is the only part of the format where

there may be erased areas with no write data. If erased
areas occur in Gap 2 there may be problems in recovering
the data following this gape.

1. If the next sector of the same track is to be formatted and

the head is not deselecteds the Write Gate should be left on.
In this cases the controller should write all zeros in the
tolerance gap. If Write Gate is droppeds it should not be
raised again within 2 HS-
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- be3e2@ - Control Timing {See Figure 20}

AA1836 1/77

1.

Ce

Read

}he control line associated with a read command is the Read
Gate line.

The leading edge of Read Gate forces the phase-locked oscil-
lator to synchronize on an all zeros pattern. Read Gate also
enables the output of the data separator onto the I/0 lines
after a lock=to-data internal time out. Read Gate must be
dropped and raised again after going through a splice area.
Read Gate may be enabled LO *4 clock counts after the leading
edge of Index or Sector.

The sync pattern search may begin 88 Servo (Clock counts after
the leading edge of Read Gate.

Head switching and read amplifier stabilization {see Figure 20{A}}
shows the latest acceptable time at which a head can be

selected in order to read the next successive sector {with the
format described in L.32}.

Data I/0 lines may not have valid data until 9 pus from leading
edge of Read Gateas due to phase lock synchronizing time.

Ensure that there will be no splice area after Read Gate is
brought up even under worst case pack interchange conditions.

“Write Data Field

The control line asscciated with a write operation is Urite
Gate.

The sector address must always be read and verified prior to
writing the data fielda exceépt while formattina.

Writing the data field must always be preceded by writing the
PLO sync field and sync pattern.

The controller must provide a three bit internal delay
{approximately 0.3 us} between the trailing edge of the Read
Gate signal and the leading edge of the Write Gate signal
{see Figure 20{B}}. This delay will allow for signal propa-
gation tolerances and prevent a possible overlap of the Read
and Write Gate in the unit.

Uriting the data field must always be followed by writing the
checkword and at least an eight bit pad at the end of the
checkword.

During formattinga Write Gate is raised immediately upon
sensing Index or Sector. During a record updatea UWrite Gate
is raised within two bits of the last bit of an address.
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CONTROL
SELECT

HEAD SELECT .l

INDEX OR
SECTOR MARK

READ A

GATE

CONTROL
‘SELECT

READ
GATE

WRITE

GATE

NORMANDALE OPERATIONS

T e

— 6.0 0.5 us  |u—

A IF A READ OPERATION IS 7O BE PERFORMED AFTER INDEX OR
SECTOR, READ GATE MUST NOT OCCUR LATER THAN 6.0 +0.5 ps
AFTER THE LEADING EDGE OF INDEX OR SECTOR.

"Ae TYPICAL READ CONTROL TIMING

. WRITE HEAD GAP,
SYNC PATTERN
READ ADDRESS AND DATA FIELD

A

'4 N 4 N

! ! 10 us MIN

]
e—>—0.3 us HIN |

.

B. TYPICAL WRITE CONTROL TIMING

FIGURE 20. CONTROL TIMING




MAGNETIC PERIPHERALS INC SPEC kLu?09300

@B in comronsron ~ ENGINEERING 0y

REV
SPECIFICATION DATE
7 | | PAGE 57
.( NORMANDALE OPERATIONS
- 7.0 CONTROLS AND INDICATORS
?.1 Operator Panel
‘ TYPE

NAME LIGHT Su FUNCTION

START X X Indicates conditions of START switch
and top cover interlocks. The switch
starts or stops the unit.

READY ' X Indicates Unit Ready statuss i.e.as pack
is up to speeda the heads are loadeds
and no fault condition exists within
the unit.

|

LFAULT X X Indicates any fault condition. The
switch clears the fault flip-flop.

WRITE PROTECT X X Inhibits UWriter.

7.2 Maintenance Switch and Indicators

( TYPE

NAME LIGHT SU - FUNCTION

WRITE X Indicates that a write fault had

. occurred.

HEAD SELECT X Indicates that a multlple head select
had occurred.

URITE AND READ X Indicates write and read conditions
existed simultaneously.

WRITE OR READ X Indicates write or read conditions

AND OFF CYL existed during a seek operation {off
cylinderl.

VOL TAGE X Indicates a below normal voltage
existed.’

FAULT CLEAR X Master clears all faults providing the

fault no longer existse.

The indicators listed above are located on the fault card in the
logic chassis and are visible only when the SMD top cover is in
the maintenance position. The indicators are cleared by the

( switch on the fault card or by removing dc power.

AA18B36 1/77
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7.3 Channel Select and Reserve Switches and Indicators
TYPE
NAME LIGHT Sy FUNCTION
DI/NRM X Switch will disable Channel I
or allow Channel I to be selected.
DII/NRM X Switch will dicable Channel II
or allow Channel II to be selected.
ABR/RTH X In ABR position once drive is
selected it must be released in
order for reserve to drop. In
RTM position once drive is deselecteda
reserve will drop after 500 ms.
Che I Sel X Indicates Channel I is selected.
Ch. I Res X , Indicates Channel I is reserved.
Che II Sel X Indicates Channel II is selected.
( Ch. II Res X Indicates Channel II is reserved.

?.4 Elapsed Time Meter

A running time meter is provided and is active when the ac pouer
is applied to the unit and the main circuit breaker is closed.

AA1836 1/77 3
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8.0 PHYSICAL SPECIFICATIONS

The nominal dimensions and weights of Table 3 do not include the
shlpplng container or packaging.

PHYSICAL SPECIFICATIONS

9.0

( sa

AA1835 1/77

TABLE 3.

SMD ACOUSTIC | SND ACOUSTIC DESKT
ES TION |PEDESTAL CABINET| SMD RACX MOUNT | SHD DRAWER MOUNT CABINET CABINET MOUN
PESCRIPTIO - 9760/797?62 £1) 3 9760/ 76C {760/3762 T H760/3768 §7b4/97bh J760/79762
HEIGHT 34.0 IN. 10.5 IN. 11.0 IN. 3b.2 IN. 3b.2 IN. 10.5 IN.
DEPTH 34.0 IN. 30.0 IN. 30.6 IN. 3b.0 IN. 3.0 IN. 30.0 IN.
WIDTH * 19.0 IN. 19.0 IN. 19.3 IN. 22.0 IN. 23.0 IN. 17.3 IN.
WEIGHT 243 L8 160 LB 227 LB 3 340 8 §5b L8 15 LB
FLOOR LOAD AT
EACH REST PAD|b1.0 LB 40 L8 45 LB 138 LB 4¥l1.3 LB

*Wleight includes items described in drawer

mount {see 3.2.1.3}.

RELIABILITY AND SERVICE GOALS

Mean Time Between Failure

Following an initial period of 200 hoursa the Mean Time Between
Failure exceeds 3000 hours for units manufactured in the
first year of production and 3500 hours for units manufactured
For units manufactured after the second

in the second year.

yeara the NTBF exceeds 4000 hours.

defines MTBF:

MTBF =

Operating Hours

No. of Equipment Failures

The following expression

Operating hours means total time meter hours less any maintenance
time. Equipment failure means any stoppage or substandard per-
formance of the equipment because of equipment malfunctiona
excluding stoppages or substandard performance caused by operator
errors adverse environmenta power failures controller failures
cable failures or other failure not caused by the equipment. To
establish a meaningful MTBF+ operation hours must be greater than
5200 and shall include field performance data from all field
sites.

For the purpose of this specifications equipment failures are
defined as those failures necessitating repairss adjustments

or replacements on an unscheduled basis. Essentiallya the term
equipment failure implies that emergency maintenance is required
because of hardware failure or substandard performance.
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9.2 Mean Time to Repair

The mean time to repair does not exceed 1.5 hours3i it is defined
as the time for an adequately trained and competent serviceman to
diagnose and correct a malfunction.

9.3 Preventive Maintenance Time

Routine scheduled preventive maintenance does not exceed one-half
hour per 1000 hours of operating time per spindle. This mainte-
nance shall be performed by suitably trained and competent customer
personnel. The schedule for preventive maintenance is based ’
on procedures recommended by Control Data Corporation.

9.4 Service Life

The Storage Module Drive is designed and constructed to provide a
useful life of five years before factory overhaul or reolacement
is required. Repair or replacement of major parts is permitted
during the lifetime.

~ 30.0 INSTALLATION AND MAINTENANCE
Required connections to the device are power {dependent upon
options selected}s signal cables and a system ground consistent
with CDC STD 1.30.023. The physical requirements are adequate
- clearances for maintenance and air intake/exhaust. Detailed
instructions are found in the equipment maintenance manuals.
10.) Power Requirements

10.1.1. Primary Power Requirements

The primary voltage and current requirements are shown in
Tables Y4 and 5. Start up current is shown in Figure 21{A}/{B}.

AA1836 1/77
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TABLE 4. PRIMARY VOLTAGE REQUIREMENTS

UNIT TYPE | VOLTAGE {V ac} | TOLERANCE {V ac} | FREQUENCY {Hz} | TOLERANCE {Hz?}
97L0/97k2 100 +10 &0 +0.b+ -1.2
97L0/97k2 120 +8.04 =28 &0 +0.k+ -1.0
9?7L4/97kb 200 +20 L0 +0.bs -1.2
97k4/97kb 208 +l4.b4 =29 L0 +0.ba ~1.0
9?7L4/97kk 230x% +1b.04 -32 LD +0.bs ~1.0
9?7L0/97k2 100 10 50 +0.54 -1.0
9?7LY4/97k4 200 +20 50 +0.5+4 ~1.0
All 220 +15.04 -25 50 +0.54+ -1.0
All 2ylx +17.04 =27 50 +0.5+ =-1.0
xInternal jumper must be changed.
TABLE 5. PRIMARY CURRENT REQUIREMENTS
UNIT STATUS LINE CURRENTx CONSUMPTION* AC POUER
ku BTU/hr {V ac-Hz}
( 10.03 amps {97k0/97kL2} 0.875 298k 100-t0
10.10 amps {97k0/97k2} | .0.877 2993 100-50
8.90 amps {97L0/97L2} 0.87& 2989 120-k0
Disks and 8.60 amps {97kY/97kbkL} 1.40 4?78 200-50/k0
carriage in 4.0 amps {97L0/97?kL2} 0.838 28k0 220-50
motion 4.10 amps {97L0/97L2} 0.837 285k 240-50
: 8.b5 amps {97L4/97LbL} 1.4k 4983 208-L0
?.80 amps {97by4/97kbL} 1. 45 4949 230-k0
9.18 amps {97L4/97LbL} 1.50 5119 2c20-50
8.5k amps {97by/97kkL} 1.5) 5153 240-50
3.0b amps {97L0/97kL2} 0.27k qye2 100-L0
; 3.08 amps {97L0/97kL2} 0.278 949 100-50
Disks not 2.b0 amps {97L0/97L2} 0.274 935 120-k0
in motion .77 amps {97k4/97kbL} 0.3k7 1253 ¢00-50/k0
{standby} 1.30 amps {97L0/97k2} ~0.281 959 220-50
1.19 amps {97k0/97L22} 0.283 kb 2u0-50
L.7?7 amps {97k4/97kkL} 0.3k7 1253 208~k0
l.b3 amps {97b4y/97LkL} 0.370 12kL3 230-L0
1.80 amps {97k4/97bb} 0.348 1188 220-50
1.79 amps {97bYy/97kLbL} 0.349 1191 240-50

¢

*The numbers given in this table are maximum values.

AA1836 1/77
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40 =~ .100 ¥, 50/60 Mz
, : / 120 v, 60 Hz
? 220, 240 V 50 Hz
:' 30 =
z 20‘--
¥
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:
»
2
0 -

MAXIMUM OBSERVED START-UP TIME (SECONDS)*

A. 97k0/97L2

40

20 -~

10

240 V oc 220 Vv oc 200/208 V eoc

NAXINUR OBSERVED tIK[ CURRENT (ANPS. rms}

L L]

2 L} b 4 10 32 N

-
-4

MAXINUR OBSERVED START-UP TINE (SECONDS) s

B 97bH/97kk

xThese graphs indicate typical maximum valuess and are
( not to be considered as absolute maximums.

FIGURE 21. LINE CURRENT VERSUS START-UP TINME
AA1836 1/77
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10.1.2 Power Cable and Connector for 97kL0/97kLE

The customer may elect to hardwire or use his own connector
consistent with his system's ac distribution. The power cable
is b ft longe Pin Configuration is shown in Figure 22.

DESCRIPTION CdC P/N NEMA CONFIGURATION
120 V4 15A+ LO Hza 18 2453101 5=15 P
2 polea 3 wirea male
connector
NEUTRAL y :
{BRIGHT PLATED : PHASE ONE
TERMINALY

EQUIPMENT GROUND

R [
¢ :

QUTLET PIN CONFIGURATION

FIGURE 22. INPUT POWER CONNECTOR {120 V acs kO Hz}

A color-coded power cable is supplied with the 50 Hz SMD4 but
the 50 Hz connector must be furnished by the user. The cabie
color code and unit power requirements are as follous:

DESCRIPTION : COLOR=-CODE
2207240 V4 50 Hz Brown - Phase One
' Blue - Neutral

Green and yellow = AC Equipment Ground

AA1336 1777
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© 130.2e3 Power Cable and Connectors for 97L4/97kbL

The SMD power cable is 12 ft long. Connectors are defined as:

DESCRIPTION cpC P/N HUBBEL P/N NEMA CONFIGURATION
208/230 V4 20 A+ kO Hz 9438003 2321 Lb=-20 P

1+ 2 polea 3 wire,
locking male connector

EQUIPMENT GROUND

PHASE ONE PHASE TWO

IM998|

FIGURE 23. INPUT POWER CONNECTOR {208/230 V acs kO Hz}

The part numbers for mating connectors {connector body and outlet}
are ‘given belows but are not supplied with the drive and must be
purchased separately.

CONNECTOR BODY QUTLET
CpC P/N 943L4800Y 9438005
Hubble P/N 2323 232k
NEMA Configuration Lb-20 R Lk-20 R

A color~coded power cable is supplied with the 50 Hz SMD+ but the
50 Hz connector must be -furnished by the user. The cable color code
and unit power requirements are as follows:

DESCRIPTION COLOR-CODE
2e20/240 V4 ‘50 Hz Brown - Phase 0ne
Blue - Neutral or Phase Two

Green and yellow - AC Equipment Ground

AA1836 1/77
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- 10.2 Grounding

The necessary installation requirements are power and signal
cable connections to the SMD. A ground strap must be connected
between the power supply dc grounds of the controller and SMDs.
Detailed instructions are in the Equipment Maintenance Manual.

10.3 Environmental Limits

10.3.1 Temperature

a. Operating

59°F {15°C} to 204°F {40°C} with a maximum gradient of
12°F {L.7°C} per hour.

b. Transit {as packed for shipment}

Minus 40°F {-40°C} to 158°F {?70°C} with a maximum
gradient of 3L°F {20°C} per hour.

30.3.2 Relative Humidity

a. Operating

-~

20% to 80% R.H. {providing there is no condensation}.
b. Transit {as packed for shipmentl}
5% to 95% {providing there is no condensationk.
10.3.3 Altitude {actual or effectivel}
a. Operating

3000 ft {305 m} below sea level to L5500 ft {2000 m} above
sea level. :

b Transit {as packed for shipmentl}

1000 ft {305 m} below sea level to 15 000 ft {4572 m} above
sea level.

(

AA1836 /77

—oe . e e . P mime et em s mmis mm e wastuem  —ere weew ek ame . - .. . -




MAGNETIC PERIPHERALS INC.

Sa subrsahary of
@ J CONTROL DATA CORPORATION

ENGINEERING eia

REV

SPECIFICATION DATE

PAGE Lk

NORMANDALE OPERATIONS

- 130.3.4 Vibration and Shock

AA1836 1/77

de

b.

Operating

Equipments as normally installed and positioneds meets
the full specified performance - while subject to the
following conditions injected from the floor in a ver-
tical direction:

2. Continuous vibration as indicated in Figure 2ia
operating curve A.

2. Intermittent shocks {2 per second or fewerl} of up to
2 g not exceeding 10 ms in duration.

Transit {as packed for shipment}

Equipment in an upright position will withstand the
conditions of vibration and shocka base input onlya
as follows:

l. Vibrationa as shown in Figure 244 nonoperating
curve C.

2. Shocks of up to 20 g not exceeding 10 ms in duration.
The time between consecutive shocks cannot be less than
5 seconds.
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IF NEXT OBSTACLE (WALL OR OTHER EQUIPMENT) IS GREATER THAN
36 INCHES HIGH, A MINIMUM SERVICE AREA OF 19 INCHES IS
REQUIRED FOR MAINTENANCE, MEASURED FROM REAR TO THE RIGHT
SIDE OF THE SMD.

[>

DIMENSIONS ARE NOMINAL AND INTENDED FOR SITE PLANNING USE ONLY.

FIGURE 25A. 97L0/97k2 ACOUSTIC CABINET DETAIL
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36 INCHES HIGH, A MINIMUM SERVICE AREA OF 19 INCHES IS
REQUIRED FOR MAINTENANCE, MEASURED FROM THE REAR TO THE

RIGHT SIDE OF THE SMD.
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FIGURE 258. 97L0/97L2 ACOUSTIC CABINET DETAILa

DRAWER MOUNT SMD
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A IF NEXT OBSTACLE (WALL OR OTHER EQUIPMENT) IS GREATER THAN 36 INCHES HIGH;

THEN A MINIMUM SERVICE AREA OF 19 INCHES IS REQUIRED FOR MAINTENANCE,

HEASURED FROM THE REAR TO THE RIGMT SIDE OF THE SMO, -
-F678

DIMENSIONS ARE NOMINAL AND INTENDED FOR SITE PLANNING USE OMLY.
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FIGURE 2k. 97L0/97b2 PEDESTAL éABINET MOUNT DETAIL
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& IF NEXT OBSTACLE (WALL OR OTHER EQUIPMENT) IS GREATER THAN 14 INCHES HIGH,
A MINIMUM SERVICE AREA OF 19 INCHES IS REQUIRED FOR MAINTENANCE, MEASURED
FROM REAR TO THE RIGHT SIDE OF THE SMD.,

A DINENSIONS ARE NOMINAL AND INTENDED FOR SITE PLANNING USE ONLY.
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FIGURE 28. DESK MOUNT
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