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2.0

This document describes the MAGNETIC PERIPHERALS. INC. 9730
Mini-Module Drive {MMD} and its available configurations.

APPLICABLE DOCUMENTS

duGe 73020700
PUBL &3322720
PUBL 83322730

uL

MMD Mechanical Interface

Maintenance Manual

Reference Manual

Electronic Data-Processing Units and System
{k0 Hz Units? '

478

GENERAL DESCRIPTION

Equipment Definition

The MMD is a 3LOO rpm~ 9.L77 MHz data rata+s random—-accesss
fixed-madia device consisting of a drive motor and brake-

pawer supplyi electronic printed circuit boards with read/
write+ faults transmitter/receiver electronicss a disk module
containing disk+ heads. actuator: and air filters. sealed to
minimize the effects of envircnmental contamination. contained
within a metal enclosure {see Figures l. 2 and 32F. Saveral
features to enhance system integrity are includad. They are
phase-locked data separation. NRZ-to-MFM data conversion. vari-
able sector {address mark}. and daisy-chain interface capa-
bility. Various elactrical and mechanical options are available
to the user to selact the optimum configuration. The MMD is
designed to be rack mounted in either domestic or European

3.

"enclosures {see Figure 3}. There are three basic models:

9730-12

A one disk model containing tuo data heads and one sarvo
head. .This model has 320 cylinders with an unsactored
¢apacity of 12.9 megabytes.

9730-24

A two disk model containing.foué data heads {on two sur-
faces} and one serve head. This model has 320 cylinders
with an unsectored capacity of 25.8 megabytes.

9730-a0

A four disk model containing ten data heads {on five sur-
faces} and one serve head. This model has 823 cylinders
with an unsectored capacity of &82.3 megabytes. This
model addresses heads and cylinders the same as the &0
megabyte SMD.

(

(
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PLASTIC CASE : .= POSITIONER
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" L pIXED READ 2 A Z ‘ B ) j
| & Rl g [T e==7 7 (
ET MAK : ! T : ) ' -
INLET M ] f | / | . / DECK PLATE
BREATHER . CLOSED LOOP FULL FLOW . '
FILTER AIR FLOW FILTER )
(ABSOLUTE) - (ABSOLUTE)
SPINDLE o 143724

& 12 MB DRIVE MODULE CONTAINS ONLY ONE DISK.
24 M8 DRIVE. MODULE SHOWN. ,
80 MB HODULE CONTAINS FOUR DISKS. '

& FIXED HEAD OPTION ONLY . -

FIGURE 2. MODULE COMPONENT PLACEMENT AND AIR FLOU
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&ses FIGURE X FoR
DRIVE DIMENSIONS -

2 SEE MECHANICAL
INTERFACE O%G.
73020700 FOR
MOUNTING DETAILS.

DIM, A STANDARD RACX: 19 IN,
DIM. B USA STANDARD: 30 IN.
EUROPEAN STANDARD: 7253 mm

* Figure 32

FIGURE 3. SLIDE MOUNT OPTIONS FOR RACK OR CABINET
INSTALLATION
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3.1.13 Paint Configuration

 See Figure 4.

ITEM DESCRIPTION ‘ " | STANDARD COLOR
A Inserted Panel Black
2 Front Panel 0ff-white
3 Product Identification
Emblenm C
Y Switch/Indicator Frame Black
5 Suitch/Indicator Buttons White
"B Latch Handle ' Black

TABLE L. COLOR STYLING DETAILS

FIGURE 4. PAINT CONFIGURATION
AA1838 /77
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3.2 Options and Variations

3.2.1 9730-12F. 9730-24F, 9730-30F Fixed Head Models

age }atency- The option is incorparatad into the MMD by re=-
placing the module assembly and is available as either 3 fac-
tory or field installed option. {See k.Y for interface de-
tails+ and Figure ? for head configuration.}

3.2.2 Dual Channel

-This feature permits two controllers to have access to the

same devica. The device is shared in the sensa that either con-
troller can select and reserve the MMD for that controller.

The device then becomes Busy to the other controller if it
attempts to gdin access. Release of the devics by the con-
troller is accomplished by issuing a release command- allowing
the release timer to time Out or the opposite controller can
issue a priority select. {See k.2 for interface details.}

A1l models are factory prewired for dual chénnel so that this
feature can be factory or field installed by the addition of
logic cards only.

3.2.3 Power {See 10.1.1}

The MMD will accommodate the following line voltages and

frequencies:
kO HZ 50 HZ
120 vac 220 vac
240 Vac

Field options are available for converting between power con-
figurations. The 50 Hz units are shipped wired for 220 Vac
and can be convertad to 240 Vac operation by changing tap on
transformer. :

3.2.4 Rack Maount Slides
Rack mount slides are available as shown in Figure 1.
3.2.5 Index and Sector in "8" Cable Option

An option is available that places the index and sactor pulses
on the "B" Cable. See Figure lh.

AA1838 1/77
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3.3 Accessories
- Accessory items that are required but not furnished with the
units are shoun in Table 2. Various cable lengths are shoun
in Table 3. These items must be purchased separately.
Description @uantity Required Notz | Part No.
wA" Cable {Controller to MMD}| One per MMD in stara '
one per multi-spindle )
installation in Daisy Sa% | 773BH2XX
A Chain
"A" Cable {MMD to MMD}" One less than total S
S MMD in the system 14244 | ?75L43XX
"g" Cable {Contrcller to MMD}| One per MND 4 | ?75kU3IXX
Terminator ' One per MMD in stars ' .
one per multi-spindle . :
installation in Daisy 4 75&%1300
_ Chain _
TB3048 Field Exerciser 3.5 | 77u4930%
TB30YC Field Exerciser 3 774493028

AA1838 /77

1. nultlpleq number of cables required depends on number of

units in daisy chain.

2. Last two digits denots
Table 3.2

3. Quantity as required for regional maintenenca.

length- {For cable léngth sea

4. Insystemsusing the dual channel operation. twice the number
of cables and terminators are required.

5. With head alignment features.

The above accessories are required but not included with the unitss
they must be purchased separately.

TABLE 2. ACCESSORIES LIST
Cable Length In Feet.

PART NO. - :

TAB s b a 10 15 el - 25 30 40 15|
9AY Cable .
?75B42XX gg 01 Qa2 g3 Ou g5 0k g7 gé a9
°B? (Cable ;
?78L43XX + 00 0L Q@2 03 ou 05 ok o7 ga a9

TABLE 3. 1I/0 CABLE LENGTH AND TABS

—~(
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3.4 Major Components _
3.4.1 Logic Assembly - _

The standard logic building blocks are dual-in-line+ louw pouer
Schottky integrated circuits. The lagic is packaged on modular
-removeable printed circuit boards which are housed in a lagic
chassis and mounted an the top of the MMD module. The cards
are interconnectad by a wire wrapped back plane and the I/0
cables attach to the cut board edge of the I/0 cards.

3.4.2 Module

The MMD module is a sealed assembly that consists of a deck
plates spindle, diskss heads+ positicner and closad loon air
systeam~ For component placement and air flow sse Figure 2.

3.4.2.1 Positioner

Head positioning.is performed by a clased loop serve systam.
The_hgads are driven by a voice coil rotary actuator with
position feedback pravided from the disk sarvo surface.

( J.4.2.2 DiSKS

The NMD utilizes a coated+ orientad magnetic oxide disk for
the recording media. The surface is lubricated to allow the
heads to start and stop in contact with the disk.

3.4.2.3 Heads
Low mass+ lightly loaded heads are utilized to allow start/
stop contact aperation and laow flying heights.

3.4.2.4 (losad Loop Air System

A closad-loop system ensures continuous circulation of filteared
air through the head and disk area. The air within the sealed
module is isclated from the external environment with the excep-
-tion of a small amount of filtered maka-up air to allow for
pressure differential {see Figure 2k.

——— ——— ] R

A rigid cast aluminum deck. 1/t hp {1/2 hp for &0 HB}.spind}e
motor and spindle preserve the dimensional and spged 1n§egr1ty
necessary to the recording systam. The module spindle is belt

driven by the spindle mctor.
3.-4.4 Open Cooling Air System
‘, Fans located in the front of the unit provide coarse filtered

air to the device for cooling of the logic chassisa power supply
and spindle motor {see Figure 1}.

sAIS38 ) /73
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FIGURE 5. ACTUATOR ASSEMBLY {POSITIONERZ}
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4.0 PERFORMANCE
4.1 Access-To-Data Characterist;cs

4.1.1 Positioning Times

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

,_Thgmmgximum"positioning_time_is_hsums_foc“lalau,nsg 85 _ms_for .
— . 80 MB_. This is dafined as_the time to move the heads_from
track 0 to track 319 {0 to 822 for &0 MS}. N _
__The maximum single track positioning time is 10 ms for 13/24
MB-_? ms for 80 MB. __This is defined_as the time ts mave
between any pair of adjacent tracks.

The average positioning time is 40 ms maximum {30 ms for
80 MB}. This is defined as the time taken to make all pos-
sible moves divided by the number of all possible maves.
{See Figure L for maximum seek time profile.?}
‘4.1.2 Latency Time
The average latency time is 8.33 ms. based on a nominal disk
speed of 300 rpm.

The maximum latency time is 17.3 ms+ based on a minimum disk
speed of 3474 rpm {3LOO -3.52%.

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

4.1.3 Read Initialization Time

Between the desalection of one head and the selection of another
head+ there is a 5.0 ps delay within the MMD due to Circuit
characteristics. The time from the initiation of 3 head change
until data can be read with a selected head without arraor. shall
be 24.0 ps+ maximum {5.0 us for head selection- 10 us for read
amplifier stabilization. and an additicnal 9 ps to completa
phase lock synchronization}.

4.3.4 Write~to-Read Recovery Time

Assuming head selection is stabilized. the time lapse before read
gata can be enabled after switching the write gate off is 10 1s-
minimum {Figure 2k}~

4.1.5 Read-To-Wirite Recovery Time

Assuming head selection is stabilized. the time lapse from drop-
ping read gate to enabling write gate shall be 0.3 s+ minimum
{Figure 2k}.

AA1838 1/77
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4.2 Data Capacity
The data capacity specified is based on the number of bits that -
are recorded an a track. The unsactaored capacity below dees
not include an allowance far tolerance gaps-
Noveable Heads Fixed Heads
Data Capacity - Unsactored 32 np il 80 _ng _ foptionalY
Heads o 2 ' 4 s 48 9%
Bytas/Track 20 1.0 20 1L0 20 1.0 20 1kd 20 a0
8ytes/Cylindar ug agu ag ggg 100 ggg x z
Cylinders/Spindla 320 x x
azeas/Spindza © 12 902 400 25 804 800 32 953 40O 9u? b0 3 735 3ad
Sae b.4 for head/cylinder addressing charactarics.
APPLIES TO 40 MB ONLY.
4.3 Data Transfer Rate
Nominal bit rate: 9.577 MHz.
4.4 Error Ratae

-

The following error rates assume that the MMD is being operated
within this specification. Errors caused by media defects or
equipment failures are axcluded.

4. 4.1 Read Errars

‘81858 1/73

a- Recoverablae Error Rate - 1 in 10

Prior to determination of a read error rata+s the data shall

have been verified as written correctly and all media defects
flagged.

ia

The recoverable error rate is the number of errars
encountared which are recaverable within three retries
38s a function of the number of bits transferred.

b. Unrecoverable Error Ratas

An unrecoverable read error is one which cannot be read

correctly within 9 retries {three retries at each data
strobe satting}. )

Unrecoverable read errors shall be considered as
failures affecting MTBF.
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4. 4.2 UWrite Errors

Urite errors can occur as a result of the following: - write
data not being presented correctly. media defectss or equip-
ment malfunction. As suchs write errors are not predictable
as a function of the number of bits passed.

For the casa of an unrecoverable write error occurring because
of a MMD equipment malfunction. the error is classified as a
failure affecting MTBF.

Unrecoverable write errors are those which cannot be corrected
within three attempts at writing the record with a read verify
after each attempt.

4. 4.3 Environmental Errors

WUhen operating at low effective data transfer rate3i e.g.. random
access of single short recordss the effective error rate may

be expectaed to exceed the above limits due to external environ-

mental interference. The resulting recoverable read error rate

shall be less than one error in eight hours of operatian.

4. 4.4 fMedia Errors ¢ (

The media utilized in the MMD has been certified under the
assumption that the user has implemented error correction code
{ECC} techniques and/or bad spat mapping methods for proper
handling of media flauws-

Media flaws are characterized as correctable and uncorrectable
errors. A corractable error is one being equal to or less than
1L bits in length and not exceeding one error of this type per
track. An uncorrectabls error is aone greater than 1l bits in
length or two or more correctable errors per track.

The allowable media error criteria for the MMD is:

d. Ne errorsgs of either type at cylinder 000+ head 00 and 0l.
: ‘{Also Heads 02 and 03 on 9730-24}. :

b. No errors of either type for 200 bytes following index on
all tracks. -

c« No errors of either type for all fixed head tracks.

d- Maximum correctable errors per drive will not excaed:

T g730-12 2 b
9730-24 12
§730-a0 g (

e. There are no uncorractable errors.

sai338 /73
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4.5 Data Security

4.k

4.7

L]
= O

5.2

5.3

“required to write.

'The time for the MMD to

Under no circumstance of normal Controller

I/0 operation is it

possible to writa a pattern not corresponding to that on the write

data lines.

It is possible to alter the bit pattern only when the

MMD signifies an On-Cylinder Status. and then only upon specific

MMD selection.

fault conditions
Under any of the following conditiansa
the heads is performed so tRat data is
above mentioned fault condition. or by

an

Data is protected by inhibiting Urite Gate in all
including a loss of 0n Cylinder, or low voltaga.
N emargency retract of
protactad either by the —
switching off the valtage

_These conditions are:
a. Loss of ac line béwar-

b. Loss of speed. ) o
C. Loss of a_power supply vol tages.

Start Time

be in the Ready stata
been turned on is 30 seconds.

Access Errors

There shall be no more than one positioning errar in lﬂE

RECORDING CHARACTERISTICS

Recording 12 M8
Mode: MFN
-Nominal BPI Density {inner
track+ moving heads? k131
Nominal BPI Density {inner
track+ fixed heads} kuydg
Disks {Figure 7} 12 mB
Total number: 3
Serva surface: 1
Tatal recording surfaces: 3
Active Tracks per surface: Lyd
Nominal disk diametar: 1y in.
Nominal track spacing: 0.00337 in.
Tracks per inch: = 1
Heads {Figure 7%
Servo head: 1
Recording heads: 2
Read/Urite width:

0.0023 in.

Spindle

The spindle speed is 3L00 rpm {+2.5% -3.52}.
includes motor performanca- pulley tolerancas
and freguency variations specified in 10.1.1%.

aftar power has

saeks.
24 M8 a4d mB
£133 E4l?
&uydg 449
24 MB a0 MB
e Y
1 1
2 5
bud az2
]lq in- ]Iq in'
0.00337 in. 0.0029Yy in.
" 294 3y0
1 1
Y 14
0.0023 in. 0.08020 in.

The speed tolerance
and the main power
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FIGURE ?A. 12/24 HEAD CONFIGURATION
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k.3 INTERFACE
L.l Interface Definition

The Standard "A" cable I/0 is kO pin configuration. The
Standard ™B"™ cable is 2k pin configuration. <{See Table 2
and 3 for I/0 cables.} :

All input and output signals are digital. utilizing industry
standard transmitters and receivers to provide a terminateda
balancad+ transmission system for long distances and/or noisy
electrical environment. Figure 8 is a block diagram of the
MMD.

The ™A™ cable is a twisted-pair flat cable. The "B™ cable is a
ribbon flat-cable with ground plane and drain wire. Tuwistad-
pair and/or ground plane shielding is utilized to minimize
cross-talk and reduce inductive coupling due to static dis--
charges+ as well as control impedance variations regardless af
cable lay. ‘

-

L.1.3 Terminateds Balanced Transmission System (f
Transmitters and receivers of the industry standard type
75110A and 75108 or equivalent are usad to provide a ter-
minated. balanced transmission system {see Figure 9.

k.l.2 Line Transmifter Characteristics

The MMD Controller line transmitter {Figure 10} are compati-
ble with the MPI line receiver described in bk.1.3.

1. Output Signal Levels

Control Signals - See Figure 1.0.
Data Signals - See Figure 9.

AA1838 1/77
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INDUSTAY STD P/N 751104

470 . .
NN N AA k] A
|« l 17, il raan yv‘V‘-f'"—"] rz .
2 13 ‘V[ ~ >~ 4
am— F2,3 i l"> i } 1,2 ‘memues
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-—-s- F2 FR3g > - O A..i: G2
N G.
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——td 1,3 —-f 228 82a +-3-‘ - 1,2 -
4 9 1
—drl F1,3 : : AL
TRANSHEITTER 50 FT. ECIvar
nAXTaUN —l

e /N 15139600

Bp P

TRANSHITTER
LOGIC INPUT

NONINAL Z OUTPUT

;|

1osr,suns, 10% te 90% LEVEL

X

NOMINAL ¥ GUTPUT =718 ¥
ay
aecEIvER
Z0GIC UTPUT
A A—

1.21v (maz)
0,623V (MIN)

CABLE SHALL 3E FLAT CABLE WITH CHARACTERISTIC INPEDANCE 130 =12 ynnS,
COC P/N 77564300 OR EQUIVALENT.

FOR LOGIC LEVELS ANO TRUTH TABLE, REFER TO TRANSHITTER AND RECEIVER TEXT,
TERMINATOR RESISTORS Al! LOCATED ON ORIVE LOGIC CARD OR IN CONTROLLER.
THESE AR CABLEDW

SIGAALI MuST 38 3

- AND RECEIX

VER

INOUSTRY STD P/N 75108
CoC P/N 17185000

TYPICAL READ/WRITE DATA AND CLOCK TRANSNITTER
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IRUIBIT <o
. . +v
. . 3.9 F3 DRYR TRANSMITTER
) . 3K 1o . LOGIC INPUT
v T lag —J ’J : ]
. : 4 ! -
A . ' X/t . Y i v e .
LocIC Ve ez, 0. | 56 /\ Qv :
’ NOHINAL Z T
- 8 2 1= oUTPUT 0.21 mIN A
- : N e : z . -d.308 v 0.41 HAX &
DaBIT E T R T R 12 6 A\ e e . I B
Sy 2 . - NOMINAL Y "~ ) .
_ A m X/ =y ouTPUT . o o
8= 5 |, I8 ' - -
g - al s & 10<Tr =35 NS
3 —— v L i 0% to 90% LEVEL
noisIT - fl F1, 3- [9 z _
: ) 11 i 56 A ) +3v -
. o= RECETVER .
TRANSHITTER COC P/N 1513 Coe —— -
_{anousTrY STD P/N 75!10.«3‘-690 o A
" LoGIC INNIBIT . T B
INPUTS : mPuTS ouTPUTS - _ R
) 3 2 P L 4 T
( T  Leen | voen | oL berk | o & |
) tort | LorH [Lorn L oA
. t | reenw | u- T A A
LorH L’ " LI S I IS LR
) . S I i ) ]y :
— NOTES: LT : ) T
) OUTPUT LEVELS - L » MOST NEGATIVE LEVEL -

H = LEAST NEGATIVE LEVEL T

" Ut Levas - H = MOST POSITIVE LEVEL
: L = LEAST POSITIVE LEVEL .

THIS IS AN INDETERMINATE INSTRUCTION WHEN SENSED . -
BY AN ACTIVE (SELECTED) RECEIVER, IS

‘.

2.

A voLrace rance INCLUOES TRANSMITTER OUTPUT SWING IN .

%Fowsgrgsrg o) 3 MA, AND TERMINATING RESISTOR RANGE
. . *

TERMINATING RESISTORS ARE REQUIRED ON ALL "A™ CABLE
TRANSMITTERS, TRANSMITTERS IN THE ORIVE ARE TERMINATED
BY THE TERMINATOR ASSEMBLY. REFER 70 SINGLE AND DUAL
CHANNEL INTERFACE ILLUSTRATION, AND THE TERMINATOR
PARAGRAPH,

‘ RECEIVER INPUTS A AND 8 ARE CONNECTED TO TRANSMITTER
( - CUTPUTS Y AND 2 RESPECTIVEI.Y. : ) ’

FIGURE 10. CONTROL LINE TRANSMITTER
AA1838 1/77
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2. OQutput Line Polarity

Control Signals - The MPI transmitter {Figure 1.0} shall be
connected to the I/0 line such that the output. labeled Z.
shall correspond with the low order pin number of the pin
assignments and in turn connect to receiver pin labeled B
except for the unit selected line which is connected in
the opposite manner.

when transmitter and receiver are connected in this manner.
a logical 1 into the transmitter produces a logical 1 out
of the receiver. except for the unit selected line where

a logical 1 into the transmitter produces a logical 0 out
of the receiver.

' bkel.3 Input Amplifier {Receiver} Characteristics

The MMD Controller input amplifier {Figure 11} is compatible
with the NPT transmitter described in k.l.2.

1. Receiver Propagation Delay

The receiver propagation delay shall typically be L7 ns in the
direction of the logical 1+ and 17 ns in the direction of the (:
logical 0.

2. Receiver Input Polarity

Control Signals. - The input {labeled "B"} of the recziver
{Figure 3%} is-connected to the lowest numbered pin of the pair
inbtiedcablg and in turn connectad to the transmitter pin

abeled Z.

Data Signals - See Figure 9.
H.3.4 TeéminatcrAv“ - o o

1. ©ZA° Cable

A terminator resistance as shown in Figures 10 and 11 is
required at the transmitter and receiver end of each trans-
mission line of the YA® cable. This resistance is provided
on the unit by the terminator assembly {see Table 2}. which
must be ordered separately {P/N 75841300F.

A termination resistance is required at the controller end

of each line of the YAY cable except far the Open Cable Detect
line. See Paragraph hL.2.2-?. No termination resistance is
used on the Power Sequence lines In the YA° cable.

2. 9B Cable (

A termination resistance as shown in Figure 9 is required at
the receiver end of each transmission line of the 9B? cable.

This resistance is provided at the unit’s receiver logic
card.

sad ) /73
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Sy
=
1"K & :." %Es.
A 2
Sy ,: J 4 :D( Rl i L4
vy o

== ol 9OPEM CABLE DETYLT =
s |_9OPEM CASLE DETECTY 2
A X 70 12 |) & : X I AT ]
8 — UNIT SELECTED wmemed =
g a ver 3% 3 g LINE RECEIVER
A % Coe pyN 17 85000 A3 coc P/n 17123000
K INDUSTRY STD P/N 73108 h INOUSTRY STD P/N 75108
- -3V
DIFFERENTIAL INMIZIT ouTPUT
' INPUTS G1 62
YaeVg 2280w | LarH | LorH L]
. LorH L L
! Va-Va| <28 L Lezh "
. " 0.
1. 20X oMM RESISTORS ARE TYPICAL VALUES. " >
’ Lor ¥ L ]
2. ALL VALUES IN OMMS UMLESS INDICATED OTHERWISE. Ve=Va D 25ew L LorM "
. H " .

A\ 2813 NETWORK SHOWLD BE USED TO PREVENT FALSE STATLS OR
INTERRUPY COMOITIONS WWEN GRIVE POWER IS OFF AT CONTROLLER
£M0 OF UNI] SELECTED A0 SEEK EMD SIGMALS.

b

TEMNM‘!M‘R-ESXS‘I’OR! ARE LOCATEDS
& As OM LOGIC CARD FOR *9® CABLE LINES,
B. IN SEPARATE TERMINATOR ASSEMBLY FOR °"A® CASLE.

LINE RECIIVER TXUTH TASLE

& SEE 6.2.2.7 FOR DESCRIPTION OF OPEN CASLE DETECT SIGNAL,

FIGURE 11. CONTROL LINE RECEIVER
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1 TERMINATION OF “A" CASLE LINES ARE REQUIRED AT
EACH UNIT IN A 3TAR,

SEE éoledele

m,wmwwwnwmutsvomnu

2. TERMINAT OM OF °3° CASLE RECEIVER LINES ARE REQUIRED AT THE CONTROLLER AND ARL ON THE UNIT'S RECEIVER-CAz0S, SEE bolode2e

3. MAXINUM CURAATIVE A CABLE LENGTH PER CONTROLLER » 100 FEET .
MAZIMUM 1HOIVICUAL 9 CARE LENOTH o 30 FELT.

FIGURE 2.

UNIT CABLING
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b-4.5 I/0 Cables {See Figure 13}
b.l.5.1 ™A™ Cabla

ITEM DESCRIPTION MPI P/N BERG P/N P/N SPECTRA-STRIP
1 Connector {L0 Pos} 94361115 b5043-007 ———
l.a Contacts Insert q424sSLO03 48048
2 Flat Cable {twisted-
pair}s 30 pair. 28 AWG 95043902 - 3CT-b023-78-05~-100

B-1.5.2 "A" Cable Mating Receptacle on Unit or Controller

ITEM DESCRIPTION MPT P/N - AMB B/N
l.a k0 pin+ right angle

header q436980Y 3-85L479-y
l.b L pin+ vertical

headar 94385129 3-87227-0

b.1.5.3 "B" Cable

ITEM DESCRIPTION MPI P/N M B/N
l.a Connector {2L pos.} k5853402 3399~-3000
»b.  Connector Pull Tab 92004801 3yag-2
2. Flat Cable {2L pos.} 95028509 3Y7L~-2h

with ground plane and
drain wire.

b.1.5.4 ™8™ Cable Mating Receptacle on Unit or Controller

ITEN DESCRIBTION NPT B/N ANP B/N
l.a ek pin+ right angle
header 4369802 1-8LY479-0
1l.b 2k pin+ vertical .
header 9438510 1-37227-3

AA1836 1/77
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TWISTED PAIR FLAT CABLE
30 PAIR OF CONDUCTORS

SOCKET CONNECTOR
SHIELDED FLAT CABLE 60 PIN .
26 CONDUCTOR

SEE DETAIL A

LOGIC PACKAGE

DETAIL A

\

SNOULVHIdO ITVONVWEON

HEADER
26 PIN
100 CENTERS

HEADERS

60 PIN PC CARDS
<100 CENTERS

PC CARD WITH HEADERS

FIGURE 13. I/0 CONNECTORS
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b-L-b I/0 Cable Characteristics

"A™ Cable

Tvpe: 30 twistad pairs flat-cable

. Twists per inch: 2
. Impedance: 1800 *10 ohms
Wire siza: 28 AUG. 7 strands
Propagation time: 1.k to 1.8 ns/f% )
Maximum cable iength: 100 Ft cumulative
Voltage Rating: 300 V rms

™" Cable {with ground plane}

Typa: 2b conductor. flat cable with ground plane and drain wire
Impedance: 130 %15 ohms {31 P/N Jy7L-253 _

Uire size: No. 28 AUG - ? strands

Propagation velocity: 1.L5 ns/ft {neminal}

Maximum cable length: 50 ft : ,

Voltage Rating: - ng_!_rms_

k.2 Signal Liné;

b-2.1 Address and Control Tag Functions {recsived by the unit?

Address and contrsl functions are transferred on 10 lines. The
significance of the infarmation on thesa lines is indicatad by
ogne of three tag linas {see Figures 14, 15 and 1lkZ. .

b.2.1.1 Cylinder Address {Tag 1}
A. MMD Moving Head

Ten bus lines {Tag 1} are used to carry the cylinder address to
the MMD. Since the MMD is a3 direct addressing devica. the Con-
troller need only placa the new address on the lines and strohe
the lines with Tag 1 {see Figure 17}. The unit must be on
Cylinder before Tag 1 is sent. The bus. lines should be stable
throughout the tag time.

AAYB36 1/77
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B. MMD Fixed Head Tag and Bus
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Transfer of cylinder and head address information is con-
trolled by the same timing requirements as the moving head
sequence which is defined in Figure 17. Becausa no posi-
tioner move is invelved and it would be expected that a
head select would immediately follow a cylinder select.
the minimum Tag/Bus timing is as shown in Figure 28.

The fixed heads may be usad to either read or write data

while the moveable head positioner is in motion. The
normal sequence of events would occur in the following
order:

L. The controller issues a cylinder select with the
desired moveable head cylinder location on the bus.
"0n Cylinder™ and "Seek End™ will drop.

2. The controller accesses the desired fixed head loca-
. tion with the appropriate cylinder select and head
select signals.

3. (onforming to the specified times for head select ta
read or writae. the controller can read or writs on the
fixed head memory. The absence of "On Cylinder”™ and
"Seek End™ will not cause a "Fault”™ in the unit when
reading or writing on the fixed head shoe.

4. At the completion of the saek by the moveablae head
positioner. "0n Cylinder®™ and "Seek End™ will become
true.

" 5. When the read or writa operation is complete on the

fixed heads the controller may readdress the moveable
heads by sending the appropriate cylinder select {zero
track seek} and head salect signals. The cylinder
selact command is required in order to clear the fixed
head mode.
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k.2.%.2 Head Select {Tag 27}

This signal is the head address that will be selected by bits
0 through 2 {Figures 14 and 153.

&.2.2.3 Control Select {Tag 37

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

1. Urite Gate {Bit O}
The Write Gate line enables the write driver {Figure 152.
2. Read Gate <{Bit 1}

Enabling of the Read Gatea {Figure 15}, enables digital read
data on the transmission lines. The leading edge of Read
Gate triggers the read chain to syncronize on an all zeros
pattern. {See Figure 18 for read gate and write splice
relationship with Address Mark. and Figure 2L for Read Gate
Timing with fixed sectars.? .

3. Servo 0ffset Plus {Bit 2%

Uhen this signal is true+ no physical moveﬁent of the heads
is performed in the drive+s usad only to meet timing require-
‘ments of SMD Drive Family. <{See Figure 17 for timing.}

Y. Serveo 0ffsat ninué {Bit 3%
When this signal is true- no physical movement of the heads
is performed in the drives used only to meet timing require~
ments of SMD Drive Family. {See Figure 17 for timing.?¥

5. Fault Clear {Bit 43

A pulse, 100 ns minimum+ sent to the MMD will clear the fault
flip-flop if the fault condition no longer exists.

AA1836 1/77
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CONTRCLLER “A" CABLE - DRIVE
o L0, HI
UNKT SELECT TAG _ 22, 52
untr serger 20 a 23, 53
. uNIT seLecT 2} 24, 54
uNIT secect 22 , 26, 56 |.
UNIT seLecT 2° 27, 57 o
TAG 3 A L3 .
TAG 2 A 2, 32 )
TAG 3 A 3, 13
BIT O A 4, 34 |
BIT 1 A 5, 35 )
BIT 2 A 8, 36 .
BIT 3 A - 7, 37
BIT 4 A , 38
81T § A 9, 39
BIT § A 10, 40
*BLi 7 A 1, 4 (
BT 8 A 12, 42
BIT A 13, 43
OPEN CABLE DFTECTOR 14, 44
INOEX A 18, 48 T .
SECIOR A 25, 58 ’
FAULT A 15, 45 )
| Stix ERROR A 16, 46
_ON_LYLINDFR A 17, 47
unrT READY A 19, 49 )
ADDRESS MARK FOUND A 20, 50 .
RITE_PROVECTED A\ 28, s8
POMER SEQUENCE PICX - 29 ONE TWISTED
POWER SEQUENCE HOLD 59 } PAIR
susy A A 2,5 :
NOT USED (sPARE) 30, 60

NOTE: 40 POSITION
28 AWG, 30 PAIR, TWISTED-STRAIGHT FLAT CABLE
MAXIMUA LENGTH — 100 FT

A\ DUAL CHANNEL UNITS OMLY.

A GATED BY UNIT SELECTED.
FIGURE L4. “A™ CABLE TAG/BUS I/0 IN_TERFACE
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TAG 1 TAG 2 TAG 3 UNIT
IN IN IN SELECT
’ CYLINDER " HEAD CONTROL
BUS ADDRESS SELECT SELECT
Bit O 20 a0 uUrite
- Gate
1 2t al Read
Gate
2 a® a® Sarve
: : O0ffset Plus
3 23 a3 [ﬁ& ' Servo
0ffset Minus
n at a% A\ Fault
Clear
5 as Al
Enable
L 2k RTZ -
7 2’ ' Data |
Strobe Early
a Ea . Data
Strobe Late
9 ..
3 2 Release Priority
: é é Select

A
A

e

ASSIGNED TO SMD. FAMILY {97b4/bkd

DUAL GHANNEL ONLY

FIGURE 15.

TAG BUS DECODE
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CONTROLLER "g" CABLE DRIVE
. Lo, NI '
WRITE DATA 8, 20 _—
GROUND ’ 7 ’
WRITE CLOCK _ . 6,19 o
GROUND 18 -
| (SERVO CLOCK 2, 14
GROUND - 1
READ DATA . 3, 16
» ,
GROUND __ 15
L READ CLOCK . 5, 17
GROUND : 4
 SEEK_END 10, 23
‘*gurr SELECTED 22, 9
GROUND 21
RESERVED FOR INDEX 12, 24
GROUND n
RESERVED FOR SECTOR 13, 26
GROUND 25
188c

NOTES: 1. 26 CONDUCTOR FLAT CABLE. MAXIMUM
LENGTH - 50 FT.

2. NO SIGNALS GATED BY UNIT SELECTED.

FIGURE 1k. ™B™ CABLE TAG/BUS I/0 INTERFACE

AA1838 1777
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AM Enable {Bit 5} {See Note}

The AN {Address Mark} Enable line- in conjunction with
Urite Gate or Read Gate.s allows the writing or recovering
of Address Marks {Flgure 18F. _ When Alt Enable is

true while Urite Gate is trues the writer stops toggling _
and erases the data. creatlng an Address Mark. Write Fault
detection in the unit is inhibited by this signal.

When AM Enable- is true while Read Gate is true: an analog
voltage comparator detects the absence of read signal. If
the duration of the erased area is greater than 1k bits,
an Address Mark Found signal will be issued.

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

RTZ {Bit LY

A pulse. 250 ns minimum. 1.0 ms maximum+ sent to the MMD
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 0. and should only be usad for recalibration. not Data
acquisition.

Data Strobe Early {Bit 7}

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

Data Strobe Late {Bit 8%}

When this line is true. the MMD 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 signals are intended to be an aid
in recovering marginal data. The data strobe posi-
tion returns to ncmlnal when the respectlve signals
go false. A carriage offset will result in loss of
On Cylinder and Seek End for a period’oF 2 ms
maximum {see Figure 17}. The maximum time from
forward to reverse offset or vice versa will not

the offset mcde.




——r—en

| ‘ ) SPEC L4709700
MAGNETIC PERIPHERALS INc. ENGINEERING P
( S consoon sPECIFIcATION |88

PAGE 37
MEMORY PRODUCTS ENGINEERING /DlVlSIO~ -
NINIMUM SPLICE e
- ) : i1 3YTES Tor \.‘.'-: 5"‘_'7‘
[3ATA FORMWAR ) zmos | wal " U | svac | sconess | _zz208 ! oF 3oy SOC i an )
. s . -§ A £ t
. 1] .
—ilS 25 MINDWN P— I 0.1 S MININUN _.! :.._
HEAD SELECT ‘ C l U b “‘:_“
. (TAG 2) | . “.Ag‘
1. v "
- [ - 1 I
= |28 catz | -
Al @Iry) |
D [} N
: e oxsam N ¥
- P h
T | CoNTROL SELECT ____.l . B )
2 (v 3) ) IA ! .
i B
I ‘
S faconass mak . - [o- 1.0 33 maxTE )
T ) R l
covness maax | )
FGUND . 5

- : ) l » SNV
RIAO DATA li\"\‘&?\%tﬁnu ‘o | R A .
LA s

> A
i
( N l
; CONTRS. SELECT ———— l
(TAG 3)
'
-
R
WRITI GATE —m————————— INIiUN

3.5 BYTES MAXIMUX -

|
‘ ’ 3 SYTES mINIMUN
L)

452155 MARK :

Aarrwmvo popeva
w

INasLE i

{317 35) [Sr———— § LS NINIMGN
¥EAS SELICT ] I
=523

soTEs: [\ RE:0 GATE wUST 22 SR0PPED ARIOR TO THE WRITE SPLICE. IT WST 3E REINITTATED AT LEAST
ONZ 3IT AFTER THE WAITE SPLICE AND WITH AT LEAST 11 SYTES OF 2230 STo8 stqeiNing ou
FE ST FIELS. 12 SYTE (EXANPLE) CONSISTS GF ONE SYTE FOR WATTE SPLICE A0 11-SYTES
4 sxe. . .

A ACDRESS MAZK ZNASLE SHOULD OCCUR' SIMULTANEGUSLY WITH READ GATE,
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10. Release {Bit 9% {Dual Channel OnlyZ}

Enabling this line will release channel reserve and Channel
Priority Select Reserve in the MMD- making alternates channel
accass possible after saslection by the other channel ceases.
If the unit is.desired to function with "Resarve Timer"”
features release will occur 500 ms {nominal’} fclloulng the
-desalection of the MMD. If a longer or shorter time is
desired+ the timer may be customer altered by changing a
resistor and capacitor to obtain delays from -500 ns to

10 seconds. Enabling Releass will always clear Reserve

and allow alternate channel access 1ndependent of the
Reserve Timer feature. -The Reserve Timer is enabled by
means of a switch in the logic chassis. 1Inhibiting the
Reserve Timer causes the MMD to stay Reserved until specif-
1cally releasad by the operating channel. A unit is Reserved
immediately upon selection. but may be released any time
after 5300 ns following selection. By means of a switch in
the logic chassiss it is also possible to absolutely reserve
an MMD to one or the other channels.

k.2.1-4 Unit Select

saiS38 ) /73

Priority Select {Bit 9} {Dual Channel Only} ’ (

When this line is true: the unit will be unconditionally
selected and absolutaly reserved by the respective channel
providing both channels are enabled and a priority select
condition does not exist on the opposite channel. 0Onca the
Priority Selact function has been performed the respective
channel has exclusive access to the drive. The opposite
channel can gain accass only after a release function has
been perfaormed on' the selected channel .{see¢ k.2.1.3.10%.
For timing sea Figure 19. UWhen a priority selection exist
on one channels all interface. signals are inhibitad or the

- opposite channel including UNIT SELECTED and BUSY.
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b.2.2 Individual Lines
1. Sector Mark

The Sector Mark is derived from the servo track. Timing inte-
grity is maintained throughout seek operations {see Figure 20%}.
The number of sectors per revolution is switch selectable and
is determined by counting sector clocks. The switches are
located on a card within the logic chassis. Each switch rep-
resents a fixed number of sector clocks when closed.

5 & ? 8 9 10 11

‘Switch: g » 2 3 4 ,
1 2 4 8 1 32 b4 128 255 512 1024 2048

No- of sector clocks:

To calculate the proper switch positions for the number of
sectors desired.: use the following formula:

Sector Clocks/Revolution -1 = - : ’
- No. Sectors 1 Sector Clock Count/Sector

Example for 8 sectolrs: lB&RQD -1 = 1479

close switch 10 = 1024

g = 812

7 =" 128

3= 3

e = Y

1 = e

- e . a-= A

‘One sector clock for SM counter resst 1

180 sector clocks/sector

Each sector clock {30k kHz clock} is equivalent'to 12 data bits.

AA1B36 1/77
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l— 2.5 *.3 us

INDEX
1.25 £.2 us o ——
SECTOR
LAST —Pt*— |AST -——— SECTOR —>te— SECTOR
SEC{OR ‘ SECTOR 0 1l
W144A

~ FIGURE 0. INDEX AND SECTOR TIMING
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2. Fault

When this line is true. a fault condition exists in the MMD.
The following types of faults may be detected by the NMMD3 DC
Voltage Faults Head Select Fault. Urite Faulta UWrite or Read
while 0ff Cylinder. and Urite Gate during a Read operation.

A Fault condition will immediately inhibit the writer to pre-=
vent data destruction. The DG Voltage Fault indicates a below’
normal voltage from the positive or negative power supplies.
The Head Select Fault indicates that more than one head is

selected. The Write Fault indicates low {or the absence of}
write current as well as the absence of write data.

This line may be cleared by Control Select. or Fault Clear on
the Operator Panel. or Master Fault Clear on the Fault card
{providing the fault nc longer exists}. Faults are stored in
individual flip flops as a maintenance aid. and may be cleéred
only by powering down dc power or clearing the fault by means
of the switch on the fault card.

3. Seek Error

when this line is true. a Seek Erraor has occurred. The

error may only be cleared by performing a RTZ. This

signal indicates that the carriage has moved to a posi=-

tion outside the recording field. (

NOTE: Because of the recording characteristics of the
. servo pasitioning tracks: some modules may not
detect a Seek Error at cylinder address 320 {an
jlligal address}. In this cases a Seek Error will
be detected at cylinder address 321 {12 and 24 onlyl.

The 12 and 24 MB MMD's will not decode a seek error
for an illegal track address until the positioner |
moves the heads into a guard band area. This re-
quires approximately bS ms under waorst case con-
ditions. There is no seek error status for cyl-
inders beyond the designated fixed head cylinders.

The 80 MB MMD will decode a seek error for an

illegal track address of 823 to 895 for the moving

head portion. A seek error will also be decoded

at cylinder 91k and above for fixed heads. The

device will not decode a seek error in units with-

out fixed heads or units with only one fixed head

assembly {48 heads} if the designated fixed head
__cylinders are addressed.__ Responsa time for an invalid

cylinder is 250 ps max.

A Ré%ﬁrh-td52ér5'39ék‘Comﬁénd will clear the Seek Error
condition+ return the heads to cylinder zero.s and enable
an 0n Cylinder signal to the Controller. (k

AA1338 1/77
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4. on Cylinder

This status indicates the servo has positioned the heads
over a track. The status is cleared with any seek instruc-
tion causing carriage movements or a zero-track seek. A
carriage offsat will result in loss of 0On Cylinder for a
period of 2.75 ms {nominal}. For a zero track seek. on
ggl%gder drops for 30 ps nominal 12/24 MB. 150 Bs max. for

5. Index

This signal occurs once per revolution. and its leading
edge is considered the leading edge of the Sector Zaroa
typically 2.5 ps {see Figure 20}. Timing integrity is

retained throughout seek aperations. ,

k. Unit Ready

WUhen true. and the unit is selected+ this line indicates

that the unit is up to speed: and the heads are aver the

recording tracks and no fault condition exists within the
MMD.

7. Open Cable Detector

The open cable detect circuit {see Figure 11} disables the
interface in the event that the ™A™ interface cable is dis-
connected or controller power is lost.

"It is recommended that the controller circuitry have suffic-
ient voltage margins and interlocks to prevent cperation aon
the MMD before controller is Ready or prior to impending
controller power failure. Relay logic and passive termin-
ations sometimes aid this requirement. If ?5110A trans-
mitters are used to drive the Open Cable Detact line from
the controllar+s two transmittaers should be paralleled+ and
no Sk ohm termination resistance to ground should be used
at the controller end.

8. Unit Select Tag

This signal gates the desired logic number into the logic
number compare circuit. The unit will be selected internally
OO0 ns {maximum} after leading edge of this signal. For
‘timing see Figure 21. Note that this function must be edge
triggered. '

In Dual-Channel Units. Unit Select tag also forces the MMD
to be reserved to that channel. providing selection occurs.
The reserve will not be cancelled unless by release com-
mand.: Reserve Timer or dc power-down/power-up. If Bus Bit 9
and the desired logic number is present with Unit Selact
. Tags a Priority Select will be performed: refer to paragraph
B.2.Lk.4. The unit will be selected internally OO0 ns {max-
imum} after leading edge of Unit Select Tag. For timing see
Figure 21. If both controllers request access simultane-
AA1836 1/77 ously. Channel A will be granted priority. :



MAGNETIC PERIPHERALS INC. SPEC L4709700

D e ENGINEERING o S

REV
SPECIFICATION  |[oa = (
PAGE 44 :
NORMANDALE OPERATIONS
2B ol e . ENABLED FOR DURATION = - -
-2 ns -‘] - — _En ) o
. RIN 1 0 oF satsfr o
unrT seeer . | ¢ {f—
TAG "A® L e ]
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UNIT SELECTED ™Az ____ _ s 1

: : 104
UNIT SELECT [ 55 l l J) l
nOrm r

TAG "8 )S-—

. . — X . .
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BusY "8*

FIGURE 2L. LOGIC NUMBER SELECT AND TIMING DIAGRAM
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Unit Select {201 Elw 321 and 23}

These four lines are binary coded to select the logical
number of 1 of lb MMDs. The unit number {0 through 152}
is selectable by means of switches located on a card in
the - logic chassis.

Address Mark Found

Address Mark Found is a pulse which is sent to the control-
ler following recognition of at least 1k missing transitions
and the first zero of the zeros pattarn.

The controller must drop the Address Mark Enable line {Bit 5%
upon receiving Address Mark Found {AMF} and valid data will
be presented on the I/0 lines following the AMF pulse. Upon
sensing the dropping of Address Mark Enable line. the Address
Mark Found pulse will be resat within 8.0 us maximum {see
Figure 18%.

NOTE: Under certain conditions it is possible that the MMD
could issue a falsa Address Mark Found signal during
an address mark sesarch operation. This would cccur
if a media flaw existed which simulated the electrical
charactaeristics of an address mark {at least 1k mis-
sing transitions followed by a zerol.

It is recommendad provisions be made in system hard-
ware or software to allow recovery from- or aveid the
possibility of detecting false ANF signals.

Seek End

Seek End is the combination of ON CYLINDER or SEEK ERROR
indicating that a seek operation has tarminated. In Dual
Channel Drivesa the Seek End Signal sent to the unselected
channel will normally be a constant ane. Howevers if while
the Drive is salected on a3 channel., and the opposite channel
receives a select: this action will be noted by Circuitry
within the Drive. Thems when the selected channels Selact
and Reserve Latches are cleared- the Seek End Signal sent

to the waiting channel will go to a zero for 30 ps. For a

- 28ro_track seekas "seek end™ drops for 30 ps nominal 12/2y

MB~- 150 us max. for 30 MB.
Unit Selected '

When the four Unit Select bit lines compare with the settings
of the Unit Select switches in the logic chassis. and when
the leading edge of Unit Select tag is recaived., the Unit
Selected line becomes true and is transmitted to the caon-
troller on the "B™ cable {see Figure 21}. Multiple Unit
Selected responses on a daisy-chain system indicate dupli-
cate switch settings have been used.
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Brite Protected

Enabling the Write Protect function inhibits the writer
under all conditionss illuminates a LED located on logic
cardss and sends a Writa Protected signal to controller.
Attempting to write while protected will cause a fault to-
be issued. The UWrite Protect function is enabled by a
suitch located on a card in the logic chassis.

Power Sequencing {Figure 237}

Power Sequencing requires ac power on+ and REMOTE START
switch {switch salectable in MMD} in the Remote position.
Applying ground to the Pick and Hold lines will cause the
first MMD in sequence to power up. Once this MMD is up

to speed. the Pick signal is transferred to the next active
MMD and repeated until all active MMD4s or SMD’s are

powered up. Individual MMD’s may be started and stopped once
power sequencing is completed.

A power failure necessitates a new power up sequenca.

When in Local Start mode. each MMD is independently operated
by its respective AC Power switch-.

In the Remote Mode a Pick or Hold is considered to be pre-
sent from the Controller when a ground is present on YA°
cable Pin 29 for Pick and Pin 59 for Hold.

Busy {Dual Channel 0nly}

If the MMD is already reserved and/or selected- a Busy
signal will be issued to the YAY cable and unit selected
will be issued on the 9BY cable to the channel attempting
the select. This busy signal will be issued from the MMD

at its I/0 connector within k00 ns following the selection
attempts and will 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.
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1
~. PICX . - »3yY
, 29129 )
\O-— S 59 | 59 : bi'ro LocIe
HOLD |
— - ) R | ‘5 V
- 41 L
:'im ., |RemotE
CONTROLLER -t
' \—>ro
LOGIC
-; START
tocaL RELAY
pa |l 1a ,
59 | 59
=
429 | 29 ]
B . s*mr‘l_
. : . EIRST SYSTEM DRIVE
13 . *5 v
—129 | 29 |- :
59 | 59 v#i T0 LOGIC
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SPEED REMOTE
>~ | -
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i START
RELAY
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o
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LAST SYSTEM DRIVE

FIGURE 22. SEQUENCE POWER LINES
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3. Write,Data  _

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

2. Servo Clock

The servo clock is a phase~locked 9.L77 MHz clock generated
from the servo track quadbits-. This phase-locked clock {Figura
23 is used to generate write data. Servo clock is available
at all times {not gated with Unit Select}.

3. Read Data

This line transmits the recovered data in the NRZ form
{Figure 23} data.

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 23, This signal is (i
transmitted continuouslys and is in phase sync within 9 ns
aftter Read Gate.

8. UWrite Clock

This line transmits the Write Clock signal which must be
synchronized to the NRZ data as illustrated in Figure 23.
The Write Clock is the Serveo Clock retransmitted to the

MMD during a write operation. The UWrite Clock need not be
transmittad continuously. but must be transmitted at least
250 ns prior to Write Enable.

Data Faormat and Data Contral Timing

The Record. Format on the disk is under control of the controller.
The index and sector pulsas are available for use by the control-
ler to indicate the beginning of a track or sector. Suggested
formats for fixed and variable sector data records are shoun in
Figures 24 and 25. ° : \

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

1. Beginning-of-Record Tolerance {See notes on Figures 24 and .5}

This tolerance must be provided to allow for worst case (&
conditions of head skew and circuit tolerances. -

This gap must be written with a minimum of 1k bytaes of zeros.
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103.3 <——->‘A . ' 5"‘”9"—;"

Ac ] 0 1 0 i 0 0

DATA

P.67 MHI
| WRITE
I QLOCX

" 'READ
cLocx

NZR DATA

A | T

A 51.6 25 5l

103.3 £7.2

NOTES:
1 ALL TIMES IN NS, i
SIMILAR PERIOD SYMMETRY SHALL BE #2 NS, AT I/0 CONNECTOR IN ORIVE, SPEED
VARIATION TOLERANCE SHALL BE 25X OF PERIOD WHICH INCLUOES SPINDLE §PEED
TOLERANCE AND OIBIT DROPOUT WHILE CARRIAGE IS QOVING. )

A\ AT 1/0 comecTor TN conTROLLER.

——9‘ o 51,5 23

1 0 : 1 ('3

€ 103.3 107>

TSt |

1 ALL TIMES IN NS,

A NEGATIVE EDGE OF CLOCX PRECEDES SIGNIFICANT EDGE OF DATA AT I/0
CONNECTOR,

FIGURE 23. WRITE DATA AND SERVO CLOCK TIMING
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) FIXED SECTOR
INDEX/SECTOR- N IDENTICAL SECTURS INDEX/3ECTOR,
Lo A WRITE SYNC FiN ViN §
HEAD SCATTER| PLO SYNC | ADORESS | SPLICE | PLO SYNC | PATTERN DATA (=13 EOR PAD | END OF TRACK
16 aYTES 11 BYTES | 8 SYTES { 1 SYTE | I 3YTE€S | 1 aYTE 2 SYTES | 1 8YTE 3 3YTES
o1
swe | s STATUS UPPER LOWER

HEAD | SECTOR CcrC CRC

AND
PATTERM | LOGICAL UNIT | CYLINDER | CYLINOER

Ty = TIME BETWEEN LEADING EDGE OF INOEX/SECTOR ANO READ
GATE IS 8 9YTES., A SPLICE POINT MAY EXIST WITHIN

THIS AREA, . @.’

EXANPLE NO» 1t WHAT 1. CATA FIELD LENGTH USING &4 SECTORS?

- DATA FIELD w IOTAL BYTES/TRACK .= (SYNC FIELDS, TOLERANCE GAPS, AND ACORESS)
MUMBER OF SECTORS/TRACK ;

OATA FIELD » 22160 _59 , 225 BYTES
o SECTOR

DATA » 255 BYTES/SECTOR
% EFFICIENCY » 255X %4 v100 . 81X
20 160

O\ THESE AREAS ARE EXAMPLES OMLY AND MAY BE STRUCTURED TO SUIT INOIVIDUAL CUSTOMER
REQUIRENENTS. .

FIGURE 24. FIXED SECTOR FORMAT
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VARIABLE SECTOR WITH AGDRESS MARKS
INOEX N IDENTICAL SECTORS ncn‘
Ir —T [ &lwam P 7y iy
HEAD SCATTER}  ZEROES An PO IYMC | aporEss |- SPLICE | PLO SYNC | PATTERN DATA CRC EOR PAD | g0 oF TRACK
16 8YTES: 1 svre JBYVES ] 11 8vTEs | 8 svTES | ) svre |11 myres |+ syre ) 2 sYres | 1 grre 3 SYTES

se flag ‘xam uPPER LOWER A
PATTERM | LOSICAL usSIT | crLINOER | criznoen

r,.mtamml.mxmmtorxu AND READ
Gnl'}’;‘:!:m. A SPLICE POINT HAEXISTVU’MDO

EXAWPLE NO. 1- WMAT IS DATA FILLD LENGTH USING 64 SECTORS?

TOTAL BYTES/TRACK -MECHANT DLERA
DATA FIRLD o [ETALSVTEI/TRACK _NECHANICAL TOLERANCES _ SYNC FIELDS ANO ADGRESS
e MIBER OF SECTORS/TRACK ( . )

.

gyTeS ‘sYTES :
srres svrEs svTES BYTES
20 160 TRACK 24 TRACX T v
DATA FIBLD « X 2% TRACK 39 SECTOR =278 SicSoR
64 SECTORS .-
TRACK

sunm.l’.’.ﬁﬁxm.m
20 160

EXANPLE NO. 7: WHAT IS MMSER OF SECTORS VSING 236 DATA BYTES?

N SECTORS W. 68 SECTORS

£ rIcTENeY o 58X 68 (100 | gax
0 160

A st aauas aax ONLY AND MAY BE STRIC T0 ™o
ARE Exaneg3 STRUCTWED TO SUIT INDIVIOUAL CUSTONER

FIGURE 25. VARIABLE SECTOR FORMAT

AA1838 1/77
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a. Read PLO Synchronization

The synchronization time needed to allow the phase-locked
oscillator to synchronize is 9 pgs of zeros.

3. Sync Pattarn
The Sync Pattern consists of "one” bits indicating the
heglnnlng of the address or data area {one "ogne™ bit is the
minimum requiredZ?. -

4. Write Driver Turn On
The Write Driver-.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 locatad.

5. End-of-Record Tolerance {3Seae notes on Figures 24 and 25F
This tolerance is an eight byte pad of zerss which elimin-~

ates the possibility of destroying the end of a record
written with a late displacement head-

— - '£.3.% urite Format Procedure . (

saisss /73

Provisions must be made within the Controller to format the disk.
The following procedure is recommended for fixed sector formats:

PROCEDURE

1. Select desired unit+ cylinder.: head» and sector.

2. The Controller must provide 3 5 us 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 detacted.
3. Search for leading edge of desired sector.
4. Detect leading edge of selectad sactor.
5. Immediately bring up Urite Gate and start writing zeros.
L. UWrite all zeros for head scatter and PLO sync areas {27 bytesl.

?. Urite a sync pattern. the address+ and the address checkuord.

8. Urite all zeros for write splice gap and PLO sync field
{12 bytesk.
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9- UWrite a sync pattern, the data field. the two byte data
field checkword+s 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 gap. :

1k. If the néxt sector of the same track is to be formattad
and the head is not deselected, the Write Gata may be
left on. 1In this case: the Controller should write all
zeros in the tolerance gap.

k.3.2 Control Timing {Figure 2L}
1. Read

The control line associated with a nead'command is the
Raad Gate line.

The leading edge of Read Gate forces the phase locked oscil-
lator to synchronize on an all Zeros pattern. Read Gatae
also enables the output of the data separator onts the I/0
lines aftar a lock-to-data intarnal time out. Read Gate
must be droppad and raised again after going through a
splica area. Read Gate may be enabled LO +4 clock counts.
after the leading edge of index or sector. '

The sync pattarn search may begin 88 servo clock counts
aftar the leading edge of Read Gate: ar after the trailing
edge of Ad#ress Mark Found.

Head switching and read amplifier stabilization {see Figure
2k} shows the latest acceptable time at which a head can be
selectaed in order ts read the next successive sector {with

the format described in L.3Z.

Data I/0 lines may not have valid data until § us from lead-
ing ﬁdge of Read Gates due to phase lock synchronizing time.

Ensure that there'uill be no splice area after Read Gate is
brought up. ~~ _ - . :

2- UWrite Data Field

The control line associated with a Urite operation is Write
Gate.

The sector address must always be read and verified prior to
writing the data field+ except while formatting.

AA1836 1177
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CONTROL

b 15uS~

SELECT
HEAD SELECT ‘ ‘

INDEX OR
SECTOR MARX

- - w— - ——

I

RN -6.020-.535 <-
READA' _ _-l v

GATE

: A IF A READ OPERATION IS TO BE PERFORMED AFTER INDEX OR
SECTOR, READ GATE MUST NOT OCCUR LATER THAN 6.0 +0.5uS
AFTER THE LEADING EDGE OF INDEX OR SECTCR.

=+ 11 A TYPICAL READ CONTROL TINING
CONTROL.
"SELECT, .
Y WRITE HEAD GAP,
. SYNC PATTERN
. | READ ADDRESS _ AND DATA FIELD
REMD - N

GATE i, . N |
) ! ‘xousnm
A - X

1
be—ot—-0.3 45 HIN |

WRITE
CATE

8. TYPICAL WRITE CONTROL TIMING

FIGURE 2L. CONTROL TIMING

barisd )/73
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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 ps} between the trailing edge of the
Read Gata signal and the leading edge of the Write Gate
signal {see Figure 2L}. This delay will allow for signal
propagation tolerances and prevent a possible overlap of
the Read and UWUrite Gate in the unit.

i g T RSN e o i

Yriting the data field must aluays be followed by writing
the checkword and at least an eight bit pad at the end of
the checkword. :

During formatting. Write Gatea is raised immediately upon
sensing index or sector. During a record update~ Urite
Gate is raised within twe bits of the last bit of an
address.

E.4 Fixed Head {0pticnal}
k-4.1 Logical Addressing

(A With the fixed head optjion incorparatad in the MMD+ the 4a&/9kL
’ physical fixed heads are addressad by the controller as
logical cylinders. This addressing scheme allows maximum
interface commonality with the moving head storage of the
MMD and also with the MPI Storage. Madule family of removable
media drives. The logical/physical addressing relationship.
for these devices is summarizad in Table 4 and Figure 27-. The
remainder of fixed heads are addressed in the highest fixad
head cylinder {see example below}: . -

—— N0 L MM SHD SHO
MEDIA DAT. 12 n8 24 M8 30 MB 40,30 M8 150/300 48
DATA SURFACES/DEVICE 1 2 5 5 19
MOVEABLE HEADS/SURFACE 2 2 2 3 1
FIXED HEADS/DEVICE 48 48 43/9%6 0 0
HOVEABLE CYLINOERS/DEVICE 320 320 823 #1/823 411/323
FIXED CYLINDERS/DEVICE 12 12 10/20 ) )
MOVEABLE HEADS/LOGICAL CYLINDER 2 4 5 5 - 19
FIXED HEADS/LOGICAL CYLINOER 4 sA A 0 0
MOVEABLE CYLINDER ADORESSES 0319 0-319 0-822 0-410/0-822 | 0-410/0-822
FIXED CYLINDER ACDRESSES 896/907 896/907 896/905/915 A A

Z:E; -96 M8 FIXED HEAD OPTION HAS 3 ADDRESSABLE HEADS IN CYLINDER 90S.

4{5,!.92 M3 FIXED HEAD OPTION HAS 1 ADDRESSABLE HEADS IN CYLINDER 915,

TABLE 4. MMD/SMD LOGICAL/PHYSICAL ADDRESSING
AA1838 1/77 ‘
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CYLINDER ’ . CYLINDER
HEAD 0 9 - ' 896 = 907"
0 12 M8 :
. MOVING HEAD FIXED
STORAGE . HEAD
2 STORAGE
3 .96 M8
12 MB ADDRESSING
CYLINDER CYLINDER
319 896 907
HEAD o »
1 24 MB ' FIXED
MOVING HEAD
2 HEAD _ STORAGE
s STORAGE .96 M8 (
24 MB ADDRESSING
CYLINDER . CYLINDER  CYLINOER
822 896 905—— 915
HEAD 0 - e 96 MBS =
1 80 MB
2| MOVING HEAD ‘ 4 FIXED HEAD STORAGE
5 STORAGE
4
(e | .9 MB ——-—>i

80 MB ADDRESSING

FIGURE 27. STORAGE ADDRESSING

AA1838 1/77
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TAG |
(CYLINDER SELECT)

ON CYLINDER
AND SEEK END

TAG 2
(HEAD SELECT)

4

8US BITS
20 _ 27

NOTES:

: REV
SPECIFICATION DATE
5 PAGE 57
NOAMANDALE OPERATIONS
— < 1.0 §S T0 0.5 NS
’ ' le— 120 NS MAXTHW
] i :
A ‘; ‘f—’[ T 5,045 maxmmun-.
i |
| e—— 1.0 S HINDU—— ]
1 ) S
0
.
°f§;§‘ }4-—-»4 i<——>}o.z kS MIN. 5 ?
A | A\

A
A

AA1838 1/77

A

4.

5.

Py

>

TIMING SHOWN IS AT THE INPUT TO THE TRANSMITTER.

CYLINDER ADDRESSES 896-907 FOR FIXED HEAD (12 AND 24 M8).
CYLINDER ADDRESSES 896/905/915 FOR FIXED HEAD (80 MB). .
HEAD ADDRESSES O - 4 FOR FIXED HEAD.

TAG 1 and TAG 2 MAY BE ISSUED IN EITHER ORDER PROVIDING
1.0 uS MINIMUM TIMING IS ALLOWED BETWEEN COMMANDS .

HEAD SELECT MUST BE REISSUED WHEN SWITCHING BETWEEN FIXED
AND MGVEABLE STORAGE.

FIGURE 28. FIXED HEAD TAG/BUS TIMING
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7.0 CONTROLS AND INDICATORS
7.1 Operator Panel
The unit contains a front'panel with a ready indicator and a
fault/clear~ switch/indicator.
TYPE .
NAME LIGHT S v FUNCTION
READY Xt Indicates Unit Ready statuss i.e.n
G 3 pack is up to speed. the heads are
eent loaded+ and no fault condition exists
; within the unit.
FAULT X X Indicates any fault condition. The
CLEAR {Red?} switch clears the fault flip-flop-
7.2

Maintenance Switch and Indicators

Fault conditions listed below are stored {in a flip—~flop

register with L.E.D. display for easy read out} on a card in the
logic chassis and are visible only when the MMD is in the main-
tenance position. The indicators are cleared by the suwitch an (i
the fault card ar by removing dc power.

samsa ) /73

TYPE e
NA ME LIGHT Su FUNCTION
WRITE X Indicates that a write fault had
occurred.
HEAD SELECT X Indicates that a multiple head select
A had occurred-
WRITE AND READ X Indicates write and read conditions
existed simultaneously.
WRITE OR READ X Indicates write or read conditions
AND OFF CYL ©  axisted during a seek operation {off
cylinderZ’. ‘
VOLTAGE X Indicates a below normal voltage had
- , existad. , .
FAULT CLEAR X Master clears all faults providing
the fault no longer exists.
SEEK ERROR X Indicates that a SEEK ERROR hag——--

occurrad.s " — T ——— —— —— —- )
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7.3
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Channel Select and Reserve Suwitches and Indicators
{Located on logic circuit board.?

NAME TYPE FUNCTION
. Light Sw
DI/NRM X Switch will disable Channel
I or allow Channel I to be
selected. .
DII/NRM X Switch will disable Channel
IT or allow Channel II to be
selected. ’

ABR/RTHM X In ABR position once drive
_ ’ is selected it must be re-
leased in order for reserve

to drop. In RTM paosition

once drive is deselected.
reserve will drop after 500

msec. -

Ch. I Sel D ¢
selected.

Ch. I Res X Indicates Channel I is

reserved.

Ch. II Sel X
selected.

Indicates Channel I is

Indicates Channel II is

Ch. II Res X Indicates Channel II is

reserved.

Miscellanecus Switches and Indicators
{Located on logic circuit board.?}

NAME : TYPE FUNCTION
Light Sw |
Urite Protect X X Inhibits writer.

PHYSICAL SPECIFICATIONS

Weight and dimensions are shown in the Plan Viewa F@gure 32,
and do not include the shipping container or packaging.
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RELIABILITY AND SERVICE GOALS

Mean Time Between Failure =~ Applies to any MMD configuration
defined in this specification.

Following an initial period of 200 hours. the Mean Time Between
Failure shall exceed 5500 hours for units manufactured in the
first year of production and 7000 hours for units manufactured
in the second year. For units manufactured after the second -
year. the MTBF shall exceed 8000 hours. The following expres-
sion defines MTBF:

=9 erating Hours
NTBF No. of Equipment Failures

Operating hours means total time meter hours less any mainten-

ance time recorded. Equipment failures means any stoppage or
substandard performance of the equipment because of equipment
malfunction. excluding stoppages or substandard performance

caused by operator errors adverses environment: power failurea
controller failures cable failures or other failure not caused

by the equipment. To establish a meaningful MTBF.1 operation

haours must be greater than 5200 hours and shall include field ' (
performanca data from all field sitas. -

For the purpose of this specification. equipment failures are
definaed as those failures necessitating repairs. adjustments or
replacements on an unscheduled basis. Essentiallys the term
equipment failure implies that emergency maintenance is required.
because of hardware failure or substandard performance.

Mean Time to Repair
The mean time to repair shall not exceed 1.0 hours3i it is de-

fined as the time for an adequatzly trained and competant sar-
viceman to diagpose and correct a malfunction.

9.3

Preventive Maintanancz Time

No scheduled maintenance is required. other than.course f11teh o

sa1338 }/73

_cleaning or replacement-

Service L1fe

The Mini-Mcdule Drive is designed and constructed to provide a
useful life of five years before. factory overhaul or replace-
ment is required. Repair or replacement of major parts will be
permitted during the MMD’s lifetime.
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10-0 INSTALLATION AND MAINTENANCE

Required connections ta the device are powar {dependent upon
options salactad}. signal cables and a systaem ground consistent
with normal per1pheral equipment grounding pract1cas~ The only
physzcal requirement is adaquata clearances for malntenance and
air intaka/exhaust. Detailed instructions are found in the
equipment maintenanca manuals.

10.3 Power Requirements

10.1.1 Primary Powar Raquirements

The prlmary veltage: frequency. and power requirements are
shown in Tablas S and b.

VOLTAGE {VACY| TOLERANCE {VAC}| FREQUENCY {HZZ TOLERANCE {HZ?}

( 120 +8.0, -13 L0 4.4 =1.0
220 +15.0, -25 S0 +.54 =1.0
2uyd +17.04 =27 50 +.5+ =3.0

TABLE S. PRINARY VOLTAGE AND FREQUENCY REQUIREMENTS

UNIT ©UNIT AC POUER LINE KVA x | CONSUNPTION *
STATUS TYPE {VAC~HZT}| CURRENT = Ku BTU/HR

.7 a. yuy 0.350 | 1200
.g Q. uuy a.370 1245
.92 | 0.uk0 0.37s 1230

Disks and | 9730-12/24 I20-&0
Carriage 9730-12/24 220-50
in Motion | 9730-12/24 240d-~50

1730-80 A\

U

0.Luy g.10 3ys

Disks not | 9730-12/24 120-k0 .2
in Motion | 9730-22/2Y4 220-50 0.7y { 0.15y g.140 4ad
{Standbyl} | 9730-12/24 2u40-50 0.77 { 0.18y4 0.1k0 550

q730-80 /A

(. * The numbers shown in this table are maximum values.
To be supplied for 80 MB configuration.

AA1838 1777  TABLE L. MAXIMUM MAINS POUER REQUIREMENTS
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NOTE: The customer may elect to hardwire or use his cun con-
nectar consistent with his system's ac distribution3
connectors will be furnished with the 120 V. kO Hz MMD's
anly.

Description CDC P/N NEMA Configuration

120 V4 15 A, bO Hz., 18 2453101 5-15 p
2 pole~ 3 wires male '
connector

NEUTRAL
{BRIGHT PLATED

PHASE ONE
TERMINALY .

EQUIPHENT GROUND

FIGURE 29. OUTLET PIN CONFIGURATION
T 77T 220 vV ar 240 V. 50 Hz MMD's

No connector furnished
Cable color code is:

Brown ~ Phase 0One

Blue = Neutral
Green and Yellow - AC Equipment Ground

saizde /73
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10.%.3 Line Current
Start up current is shoun in Figure 30 below.
220 v, 50 HZ
120 v, 60 HZ
120 VAC /- VAC
]6.0 ) . l 8.0
> [
o 12.0 6
L] ° .0
z | N |
-
=z
ud
[+ 4
5 8.0
3 . 4.0
[EF]
=
L}
-
=
2
= 4.0 — 2.0
>
<
=
0.0 0.0
2 4 é v 8 10
MAXIMUM START-UP TIME (SECONDS)
NOTE: TO BE SUPPLIED FOR &0 MB M351A

CONFIGURATION

FIGURE 30. LINE CURRENT VERSUS START-UP TIME

dai938 3 /73
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0.2 Grounding
A ground strap shall be connected betueen the power supply dc
grounds of the controller and MMD {s}. Detailed instructions
are in the Equipment Maintenance Manual.
10.3 Environmental Limits
See Table  and Figure 31- . - ~,
10.4 Air Flow )

LA 1 /75

The enclosure must provide an exhaust opening for the fan air
flow across the electronics. motor and power supply.

An open inlet and exhaust area of 40 sq- inches for each module

can ba usad as nominal design figure for the enclosure. The

ideal location for the exhaust opening is a rear position on

the top panela. the second choice would be a top poesition an

the rear panel. The openings especially if on the top panel

should be louvered. bafflad or streened to prevent debris from
being draopped onto the unit. (

An open bottom on the enclosure which allows air to enter
around the base and be exhausted at the top of the cabinet will

promote a natural air flow through the cabinet which will aid
the air flow from the fan.
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EXVIRONNENTS - STORAGE TRANSTY on STTE ._”ogé&n‘
. RANGE RANGE NONOPERATING oNADT
35°F e 12a°F ~4G°P to LS4%F Sg%7 e 1OWCP SO°F te 10409
~18°C te S0°C ~43°C to 70°C 13°C t» ygeg 13°C te 40°C
TINPERATURE RAX CHANGE RAX Olanct RAX CHANGE AAX CHANGE N
. . TP/ 3L r/MouR 3A°F/HOUR 14°P/HouR
ISR 0 C/NeUR 18°C/HoUR 10
CRADIENY TENT?
1a°Fy 10°C- 38°F, 10°C
20X te 30X RN 20X te 40X 2N
TS > 10% to W ™ 0% to 100X XH MAX CIARGE ~ LOZ/NR MAX CHANGE = 1QX/NR
o N0 CORPENSATION NO CONBINSATIO %0 CONDENZATION No camt‘iarx:l
2ARONETRIC
I, IM. He te 23.5 IN. Hy
PRESSURE
N B e Ky te 2.1 INe H 3% INe Hg te 231 Ins Hg | 33 IN. Hg te 23.97 IN. He =180 FT to Likd T
e B Xl - R X <20 FT e d200 FT
s rarrrczs/merend
AIR CLEAMLINCSD SAE AT OPERATING, SANE AT ¢PERATING SAIE AS OPERATING Q_, . x }gZ
i BITH PROPER PACKING YITH PROPER PACEDNG > ¥ x 135
- * 3
( SULPMR DTOTIOE 0:1% PPm nax
VIRRATION ux amwe ¢ X curve € . sxamves A SLE Cuave A
LB3 L] G's| =m L3s kg G's | ms A . -
- HALP SINE VAVE UP TO HALF SINK UAVE UP. TO
D : 3 g's FOR 10 =a 2 g'n FOR 10 me
Ea7e [ D48 |98 | 15 [vs-17% | Zn—40 | 4S | 35 | $ me scTUEEN mHocxs NOT RORE TMAN 2/3EC
! - —1 .
mASe : w2
L X .. POR cras
TRANSTENT . oNcT n"&
ENERGY LOIT WOT APRLICASLE ROT APRLICARE NOT APRLICANLE
] AL
30X OF NONIRAL FOR 13 CYCLES
PRASEE | gucr th W2 i€

( . ‘ TABLE 7.

AA1I828 /77
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ACCELERATION DISPLACEMENT
{g’s} - . {INCHEIS - D A}

1.0 u.‘u)
-2 3 \ ' ‘ —
» Pa
N

e L B S G T P TS L A A S5 A
7 N T R R A SONSN 2 SN L X AL N ARNED IS G. 07\
NTZLX. RN AT A \//a
N SO XA X ™ R DN 0.001
\ //&N SR (AR %(f \ /
[/ A TN, ( J /1 NI\
A RYE B L2 NP L ¢
{NON=-OPERATING A N P4 {NON~OPERATING
UNPACKAGED?} N 7% PACKAGEDY 7%
J .4 ‘ v
9.0l & %
\ - i ' ATATIN I AR, A AT AP I 4
N XL AR . 1 AN ASANR G 7 N X 0 A ADONSE,
h N7 AL INENCN NN RV AN LNNIN NN i N\ | ) (
7. - NS SN, 5O AN SN 0.0001 Q
ST INNENS NN NS 3/
A NN b X]\N; AN XN :
m<& A ALAERIRX A ;
@&\ ' % ’/%?
’ Q. gty ? - A4 A Wa'd \if
e S X VA AV RATAN . W4 AN V)
o N X b T RO RASSNSALL L XN R A SO
777 Rkt T PEX X TP O AY AN
N RIAIXS  CURVE A SZIRISEONAR gavd
VELOCITY N/ X /8N LTOPERATINGY ANAUKNNC A/ AN
7 4 ¢
LIN./SECY N;Q \\J AX X?\}\‘:m A ;Q :N;k
P
N SR A N AR AN
7% 7554 N /‘/}4 s
NI 25 NI
g.01 I AN i B
1 10 100 1000

FREQUENCY {HZ} eommgm

FIGURE 3. VIBRATION LEVELS

,AISIS (/73
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UNIT WEIGHT a» 100 LSS.

FOR 12/24 MB 80 MB WEIGHT TO
BE SPECIFIED

MMD WITH ENCLOSURE

FIGURE 32. PLAN VIEUW

AA1838 1/77
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