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PREFACE

All available customer engineering installation, operation, and maintenance informa-
tion for the CONTROL DATA BM101 and BM103 Multiple Disk Drive is in three
manuals:
Publication No. 41248900 General Description, Operation,
Installation and Checkout,
Maintenance

Publication No., 41249000 Theory of Operation, Diagrams,
Maintenance Aids, Wire List

Publication No., 41243700 I1lustrated Parts List

41249000 A iii






CONTENTS

4. THEORY OF OPERATION Access Control 5-20
. Head Selection and Fault
Functions 4-1 Detection 5-21
First Seek 4-1 Head Gating and Read/Write 5-22
Direct (Forward/Reverse)Seek 4-10 Chassis Map 5-23
Return to Zero Seek (RTZS) 4-12 Signal Distribution
Read/Write/Erase 4-13 MODS A04, B04 & below 5-24
. MODS A05, BO5 5-24,
Assemblies 4-14 MQDS 406, B06 & above 5-24.
Power ply
Power Supply 4-14 MODS A03, B03 & below 5-25
: T - MODS A04, AO05 5-26.
AC/DC Distribution 4-14 MODS A06. & above 2 o6
Power-On Sequence 4-16 MODS B04 & above 5-26,
Control Panel 5-26
Power-Off Sequence 4-18 . .
) . Schematic Diagrams
Logic Chassis 4-20 Sector Preamp 5-27
Deck Assembly 4-20 Cylinder Preamp 5-28
Drive Motor Assembly 4-21 Detent Preamp 5-29
Spindle Assembly 4-21 8AFN Head Select Preamp  5-30
Hydraulic Pump 4-23 8AHN Head Selection 5-31
Carriage & Carriage .
_ 8AJN Upper Difference
Mount 4-24 Counter 5-32
Transducers 4-29 8AKN Address Register 5-33
Disk Cleaner Assembly 4-33 9ALN Latency Counter 5-34
Hydraulic Actuator 4-34 AANN Steering Unit Logic  5-35
Hydraulic Operations 4-36 DAPN Seek Error. On
Frame 4-48 Cylinder, and XDCR Amps 5-36
Blower System 4-48 8AQN/0AQN Solenoid Control
Filter Box 4-48 Control 5-31
Disk Pack 4-50 8ARN Receiver 5-38
BASN RTZS and Fault
5. DIAGRAMS Detection 5-39
Introduction 5-1 8ATN Line Transmitter 5-40
Key to LOgiC Symbols 5-14 BAUN Read ReCOVGI‘y 5-41
Input/Output Transmitters and 9AVN Sector Register 5-42

Receivers 5-15 8AWN Lower Difference

Address Register and Control Counter 5-43
Bus Steering 5-16 9AYN Write Erase Circuits 5-44
Select and Reserve 5-17 8AZN Terminator 5-45
Latency Overlap 5-18 8FAN Analog Gate and

Difference Counter 5-19 Amplifier 5-46

41249000 F v



7.

8FBN Select and Reserve

AFEN Speed Detector and
Miscellaneous

8FFN Tester Card
BFGN Fault Status
9DMN Read/Write Test Card

MAINTENANCE AIDS

General
SPL Logic

vi

Physical Description
Pin Assignment
Test Points
Use of Relative Level Indicators
AND Function
OR Function

Information Contained within
Logic Symbols

Discrete Component Circuits
Intebrid Circuits
Wired Functions

Standard/Non-Standard Logic
Level Indicator

Intebrid Circuit Descriptions

Discrete Component Circuit
Descriptions

Low Level Amplifier - FAB

Gated Intermediate Level
Amplifier - GJA

High Level Amplifier - HAA
High Level Amplifier - HAB
High Level Amplifier - HTA
Lamp Driver - IAA

Lamp Driver - IBA

Lamp Driver - ICA

Low Speed Driver - IDA
Write Driver -~ JAB

Erase Driver - JBB

5-47

5-48
5-49
5-50
5-51

7-1
7-1
7-1
7-2
7-3
7-3
7-3
-4

7-4

. 7-4

7-7
7-8

7-9
7-10

7-12
7-13
7-13
7-13
7-17
7-18
7-18
7-20
7-22
7-24

Line Transmitter - LAA 7-24
Oscillator - MAA 7-27
Waveform Generator - MBA 7-29
Adjustable Waveform
Generator - MBC 7-30
Quantizing Detector - QAA 7-30
Quantizing Detector - QBA 7-33
Quantizing Detector - QCA 7-33
Speed Detector - QDA 7-35
Or - QEA 7-37
Quantizing Detector - QFA 7-39
Quantizing Detector - QFB 7-39
Quantizing Detector - QFF 7-42
Line Receiver - RAA 7-42.
Line Receiver - RBA 7-45
Switch Receiver - RDA 7-45
Switch Receiver - RCA 7-47
Line Receiver - RFA 7-47
Delay - UA-, UBA 7-48
Delay Circuit - UCA 7-50
Delay Circuit - UCB 7-50
Delay Circuit - UCC 7-50
Delay Circuit - UCD 7-50
Delay Circuit - UCE 7-50
Delay - UDA 7-52
Delay - UDB 7-52
Unidirectional Time Delay -
UEA 7-54
And - VAA 7-55
And - VAB 7-56
And/Or (Single Input) -
VAC, VJW 7-56
Power Driver - VJK 7-59
Power Driver - VJL 7-60
And - VIM - 7-61
Or - VJN 7-62
And - VJP 7-63
41249000 J



Power Driver - VIR

Or - VJS

Or - VJT

And - VJU, VJV
And/Or - VJW
Flip-Flop - WBB
Toggle Flip-Flop - WBC
Pulse Shaper - XAA
Pulse Shaper - XAB
Pulse Shaper - XAC

Head and Disk Pack Replacement
Criteria

Head Replacement Criteria
Disk Pack Replacement Criteria
Disk Pack Runout Check
Tester Card
Read/Write Tester Card

9. WIRE LISTS

Description of Wire Lists
Logic Wire List
Non-Logic Lists

4-1 Input/Output Signal
Gating - 2X Cabinet

4-2 Select and Reserve
Sequence

4-3 Block Diagram - 2X
Cabinet

4-4 Power Supply - AC/DC

Distribution (Series Code
05 And Below)

4-4.1 Power Supply - AC/DC
Distribution (Series Code
06 And Above)

4-5 Power Supply - Sequencing
(Upper Deck Only) (Series
Code 05 And Below)

4-5,1 Power Supply - Sequencing
(Upper Deck Only) (Series

Code 06 And Above)
4-6 Deck Assembly
4-1 Spindle Assembly

41249000 J

7-64 Logic Wire List
7-65 MODS 04 & below 9-5
7-65 MODS 05 thru 13 9-26.1
MODS 14 & above 9-26.23
7-66 Logic Chassis Harness Assy
7-66 MODS 03 & below 9-27
7-66 MODS 04, 05 9-38
7-69 MODS 06 thru 13 9-50
MODS 14 & above 9-50. 12
7-10 Deck Assy
772 MODS A01, BO1 9-50. 25
7-72 MODS A02, B02 & above 9-55
1X Final Assy 9-62
7-15 92X Final Assy 9-63
-7 Control Panel
7-75 MODS A03, B03 & below 9-65
7-176 MODS A04, B04 & above 9-66
7-77 Filter Box Assy 9-68
7-179 Power Supply Assy
MODS A03, B05 & below 9-69
MODS A04, AO05 9-82
- MODS A06 & above 9-96
- MODS B04 & above 9-110
9-1 Maintenance Panel Assy 9-125
FIGURES
4-8 Carriage/Carriage
4-2 Mount 4-25
4-9 Head Loading Mechanism  4-27
4-3 4-10 Head/Arm Assembly
Motion 4-29
4-4 4-11 Transducer 4-30
4-12 Detent Detection 4-31
4-14.1 4-13 Cylinder Detection 4-31
4-14 Cylinder Position Detection 4-32
4-15 4-15 1Index/Sector Detection 4-33
4-16 Hydraulic Actuator -
Power Off 4-35
4-16.1 4-17 Hydraulic Actuator -
. Hydraulic Home 4-38
4-18 Hydraulic Actuator -
4-16. 2 Detent . 4-40
4-22 4-19 Hydraulic Actuator -
4-23 Forward Fast 4-41

vii



4-20 Hydraulic Actuator - 7-14 Lamp Driver - IBA, ICA 7-19

Forward Intermediate 4-43 7-15 Low Speed Driver - IDA 7-91
4721 Hydraulic Actuator - 4oqs  T7-16 Write Driver - JAB 7-23
4-22 Hydraulic Actuator - 7-17 Erase Driver - JBB 7-25
Reverse Fast 4-45 7-18 Line Transmitter - LAA 7-26
4-23 Hydraulic Actuator - 7-19 Oscillator - MAA 7-28
Reverse Intermediate 446 | 7-20 Waveform Generator - MBA 7-29
4-24 gzgre'?gleicSlesvtuator h 4-47 7-21 Adjustable Waveform
Generator - MBC 7-31
4-25 Blower System 4-49 7-22 Quantizing Detector - QAA,
5-1 Power On/First Seek Sequence 5-2 . QBA 7-32
5-2 Power On/First Seek Timing 5-3 7-23 Quantizing Detector - QCA 7-34
5-3 Deck or System Power Off 7-24 Speed Detector - QDA 7-36
Sequence 5-4 7-25 On - QEA 7-38
5-4 Power Off Timing 5-5 7-26 Quantizing Detector - QFA  7-40

5-5 System Power Sequence Lines 5-6 7-27 Quantizing Detector - QFB  7-41
5-6 Direct Seek Sequence 5-1 | 7-28 Quantizing Detector - QFF  7-43
5-7  Direct Seek Timing 5-8 7-29 Line Receiver - RAA, RBA 7-44
5-8 Return to Zero Seek Sequence 5-9 7-30 Switch Receiver - RDA,

5-9 Return to Zero Seek Timing 5-10 RCA 7-46
5-10 Latency Overlap Timing 5-11 7-31 Line Receiver - RFA 7-48
5-11 Typical Sector Format 7-32 Delay - UA-, UBA 7-49

Read/Write Timing °-12 7.33 Delay Circuit - UCA, UCB

5-12 Ground Scheme 5-13 UCC, UCD, UCE 7-51
7-1 SPL Card 7-2 7-34 Delay - UDA, UDB 7-53
7-2 AND Function 7-3 7-35 Unidirectional Time Delay -

7-3  OR Function 7-4 UEA 7-54
7-4 Truth Table 7-5 7-36 And - VAA 7-55
7-5 Discrete Component Circuit 7-6 7-37 And - VAB 7-57
7-6 Intebrid Circuit 7-7 7-38 And/Or (Single Input) -
7-7  Wired Functions -8 7-39 Power Driver - VJK, VJS  7-59
7-8 Low Level Amplifier - FAB 7-11 7-40 Power Driver - VJL 7-60
-9 ﬁi;‘gfi gir;tﬁimgffte Level 1.1  7-41 And - VIM 7-61
7-10 High Level Amplifier - HAA 7-14 42 Or - VJN 7-62
7-11 High Level Amplifier - HAB 7-15 | 43 And -VJP 7-63
7-12 High Level Amplifier - HJA  7-16 7-44 Power Drive - VJB 7-64
7-13 Lamp Driver - IAA 7-17  1-45 Or - VJT 7-65

viii ' 41249000 B



7-46
7-47
7-48
7-49
7-50

And - VJU, VJV
Flip-Flop - WBB
Toggle Flip-Flop - WBC
Pulse Shaper - XAA
Pulse Shaper - XAB

Input/Output Lines

41249000 J

7-67 7-51
7-68 7-52
7-69 7-53
7-71
7-73 7-54
7-55
TABLES
4-5

Pulse Shaper - XAC
Disk Pack Runout Check

Logical Presentation of
Tester Card

Logical Presentation of
Read/Write Tester Card

Read Data Trace

7-74
-7

7-78

7-80
7-82

ix






‘Inform‘aﬁon for these sections is included in BM101
and BM103 Multiple Disk Drive |
Pub. No. 41248900

SECTION 1
GENERAL DESCRIPTION

SECTION 2
OPERATION

 SECTION 3
INSTALLATION AND CHECKOUT






SECTION 4

THEORY OF OPERATION






THEORY OF OPERATION

Theory of operation for the MDD is divided into three parts. The first part considers
the MDD in terms of the functions it performs and the signals exchanged with the con-
troller. The second part relates the major assemblies of the MDD to the previously
discussed functions. The last part deals with the disk pack which is physically not a
part of the MDD, but figures functionally in all MDD operations.

FUNCTIONS

Overall capabilities of the MDD are best described by examining the functional blocks
of activity performed by a deck of the MDD. The functions are as follows:

First Seek
Direct (Forward or Reverse) Seek
Return to Zero Seek (RTZS)

Read/Write/Erase

Each of these functions is further described by flow charts and timing diagrams in

Section 5 of this manual.

The above functions are performed by each deck of the MDD. Normal operation is
such that a controller will generally be directing the functional activities of more than
one deck. Figure 4-1 shows the method of selecting and gating input/output data to a
particular deck. Figure 4-2 details the sequence of events that establishes the link and
gating. The signals that are then exchanged are described in Table 4-1 and are shown
relative to a point of origin on Figure 4-3.

FIRST SEEK
This function involves the activities that a deck must perform before it can effectively

respond to a read, a write, or a seek command from the controller. This function

consists mainly of power supply relay sequencing and status checking by the deck logic.
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As a result, no actual selection of the deck is required and very little MDD/controller
signal exchange occurs. Successful progression of the function assumes that power
supply circuit breakers for the deck are on, power supply DC/OFF switch for the deck
is set to DC, power supply fuses are operational, related filter box panel UNIT POWER
circuit breaker is on, START indicators for deck are lighted, disk pack is installed on

spindle of deck, and the sector sensor is engaging the disk pack sector disk.

Initiation of the function occurs when the controller makes sequence power available to
the power supply for the deck. Sequence power causes the power supply relay K01
(K101 for lower deck) to energize and the power supply performs a Power-On sequence

(refer to Power Supply under Assemblies in this section for a detailed description).

UPPER DECK
STEERING
LOGIC
I
UNIT SEL. 1
AND LOGIC I
NO. CODE | REMAINING
E ] —— v - I UPPER
CONTROLLER I1/0 XMTRS UPPER DECK DECK
AND RCVRS I LOGIC NO. COMPARE [— — — -] — —L)gL Losic
| AND SELECT LOGIC f
]
!
|
— — — — SIGNAL FLOW OF SELECT |
SEQUENCE |
L LOWER DECK
~-> LOGIC NO. COMPARE — — — —| — —?-Q,;
REMAINING
AND SELECT LOGIC
| LOWER
DECK
! LOGIC
|
e
T\
LOWER DECK
STEERING
LOGIC

5C81

Figure 4-1. Input/Output Signal Gating - 2X Cabinet
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V 0006%¢Cl¥

CONTROLLER
ISSUES UNIT SEL-
AND LOGIC N3,
CODE FOR DESIRED
UNIT OR DECHK

e

ISSUED
LOGIC NO, AGREE

DOES ISSUED

LoGIC NO. AGREE \'E°

1.OGIC PLUG
LLOWER DECK

WITH LOGIC PLUG
IN UPPER DECKY

LOWER DECK
SENDS UNIT
SELECTED TO
CONTROLLER

GATE 1/0
RECEIVERS T0
LOWER DECK

GATE LOWER
DECK TO 1/0
TRANSMITTERS

Figure 4-2. Select and Reserve Sequence

UPPER DECK
SENDS UNIT
SELECTED TO
CONTROLLER

GATE 1/0
RECE IVERS
TO UPPER DECK

GATF UPPER
DECK TO 1/0
TRANSMITTERS
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10 10

CABLE CABLES

AORSB AORB
—

—
8 r — UPPER | READ DATA
—m o e ——Aﬁ(}~-——-o B8

READ/WRITE|
HEADS
JREAD AMPLS
lwhiTE/E RASE]

GRIVERS

UPPER UPPER

ems | sarery AN Lo
ADDRESS LOGIC

REGISTER

ON CYLINDER a
UPPER UPPER e

SEEK ERROR a

ACCESS STATUS
CONTROL SENSE | UNIT READY

»> P>

DETENT
POSITION

|
|
|
UPPER .

R PU
Tl CYLINDE LSES "

COUNTER INDEX,CYL,
8 DETENT
INDEX /SECTOR PULSE DETECTION

SFPER-L]-SECTOR MARK - A

SECTOR [ INDEX MARK .
ADDR REG/| 70 A
COUNTER ECTOR OR SEEK ERROR

UPPER
CYLINDER
ADOR REG

L]
BIDIRECTIONA,
LINES

&INE 0 UPPER
A H UPPER LOGIC PLUG
| 4 LINES SELALOGIC
! NO COMPARE] ,ppER UNIT SEL
LINE 3

A [T SELECY

A RELEASE

LOWER UNIT SEL

LOWER
SEL/LOGIC
NO COMPARE |

LOWER
LOGIC PLUG
LINE O

[~ 12
LOWER —
'8 LINES CYLINDER
! ADOR REG |
LINE 7

LINE O SECTOR MARK

TOWER t—-—— —
's LINES SECTOR | INDEX MARK

JADDR REG/ —
@} —o|_COUNTER | ON SECTOR OR SEEX ERAOR -
LINE &

INDEX/SECTOR PULSES

LNE o TOWER

INDEX, CYL,

o7 LOWER CYLINDER PULSES & DETENT
| 8 LINES DECREMENT DETECTION

COUNTER
LINE 7 DETENT

‘[25 l, sTop POSITION

SEEK_FWO
GO0 T LOWER LOWER

ON_CYLINDER

BCCESS f—-—- - - -——-———% STATUS | seFk ERROR
CONTROL SENSE [ O———

UNIY READY

LOWER LOWER

SAFTY
REGISTER LOG I C

WRITE DATA

LOWER
READ/WRITE|
HEADS

READ GATE
oA

+{READ AMPLS|

[ WRITE /ERASE]
eate A" oivems | RERDDATA

NOTE “.J

1 LOWER REFERS TO SPINDLE OR DECK,

AIX CABINET DOES NOT USE A LOWER
DECK

Figure 4-3. Block Diagram - 2X Cabinet
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TABLE 4-1,

INPUT/OUTPUT LINES

SIGNAL

FUNCTION

Bidirectional Lines
Address and Control

line can be interpreted.

below under Input Lines.

Information carried by the bidirectional lines is coupled
by six select (tag) signals. The influencing tag signal

must be known before information on a bidirectional

The six tag signals are defined

The information coupled by

each tag signal is as follows:

Address/] Read Cylinder Select,

Control Difference Select, or | Sector Head

bus Cylinder Select Select Select Control Select

Bit 0 1 1 1 Write Gate - A ""1" input on
this line enables the write
drivers.

Bit 1 2 2 2 Read Gate - A ''1"" input on
this line enables the digital
read data line.

Bit 2 4 4 4 Seek Forward - A "1" input on
this line initiates forward
carriage movement.

Bit 3 8 8 8 Not Used

Bit 4 16 16 16 Erase Gate - A ''1" input on
this line enables the erase
driver to pass current through
the head erase coil.

Bit 5 32 Not Not Seek Reverse - A ''1'" input on

Used Used this line initiates reverse
carriage movement.

41249000
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TABLE 4-1. INPUT/OUTPUT LINES (Cont'd)

SIGNAL FUNCTION

Address/| Read Cylinder Select,

Control Difference Select, or Sector | Head

bus Cylinder Select Select Select Control Select

Bit 6 64 Not Not Return to Zero - A ''1" input
Used Used on this line initiates carriage

movement to cylinder 00.

Bit 7 128 Not Not Not Used

Used Used

Input Lines

Read Cylinder Select

Difference Select

Cylinder Select

Sector Select

Head Select

A "1" input on this line enables the address and control
lines transmitter of the selected deck. Information trans-
mitted to the control unit through these lines is the cur-

rent cylinder address.

A '"1" input on this line indicates that the address and
control lines contain the difference address from the
control unit. This address is the difference between the
control unit's current cylinder request and the selected

deck's present cylinder location.

A "1" input on this line indicates that the address and
control lines contain the control unit's current cylinder

request,

A '"1" input on this line enables the address and control

lines to couple the sector information to the selected deck.

A "1" input on this line indicates that the address and

control lines contain the head select information.
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TABLE 4-1. INPUT/OUTPUT LINES (Cont'd)

SIGNAL

FUNCTION

Control Select

*Unit Select

*Logic Number lines (4)

Release

Write Data

Output Lines

Read Data

A '"1" input on this line indicates that the address and

control lines contain control information.

This signal is preceded by a Logic Number transmission,
A "1" input on this line initiates the select sequence
(assuming the unit is ready) in the unit whose logic
number corresponds to the number curreuntly on the

four Logic Number lines. If the unit is ready, it
returns a Unit Ready and a Unit Selected signal. If

not ready, the unit returns a ""O'" on the Unit Ready

line.

A transmission on these lines is accompanied by a Unit
Select signal. The unit with the logic number corres-
ponding to the digital number transmitted on these four
lines initiates a select sequence (assuming the unit is
ready and available) when the Unit Select signal is trans-
mitted. If the unit is ready and available, it returns

a Unit Ready and a Unit Selected signal. If not ready,
the unit returns a ""0'" on the Unit Ready line.

A "1'"" input on this line clears the Reserve and Compare
Enable flip-flops in the selected unit,

Carries information to be written from the control unit
to the selected deck.

Carries digital information read from a disk to the con-

trol unit.
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TABLE 4-1, INPUT/OUTPUT LINES (Cont'd)

SIGNAL

FUNCTION

On Cylinder

Sector Mark

Seek Error

Unit Selected

Index

Pack Unsafe

Indicates that the positioning mechanism of the selected
deck has stopped and the read/write heads have reached
the addressed cylinder.

Carries sector reference marks from the selected disk

pack to the control unit.

A ""1" output indicates that the selected deck was unable

to complete a seek operation to the point of an On Cylinder
signal to the control unit. A Return to Zero command
sent to the unit indicating a seek error clears the Seek
Error condition, returns the heads to cylinder 00, and
enables an On Cylinder signal to be sent to the control

unit.

This signal is a response to the receipt of a Unit Select
and a Logic Number signal combination. A '"'1'" output
indicates that the unit is available. A ''0" signal indica-
tes that the unit is not ready (see Unit Ready signal).
The control unit checks that a Unit Selected signal is

not received from more than one unit at a time.

Provides a track reference mark from the selected deck
to the control unit. This mark occurs once for each

revolution of the disk pack.

A '"1" output indicates that the selected deck has one or
more fault conditions. Write and erase currents are
inhibited by the presence of any of the conditions. The

conditions include:

1. More than one head selected.

2. Read and write gates up at the same time.

4-3
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TABLE 4-1. INPUT/OUTPUT LINES (Cont'd)

SIGNAL

FUNCTION

Pack Unsafe (Cont'd)

*Unit Ready

*On Sector or Seek

Error

3. Read and erase gates up at the same time.
4, Erase and no write driver on.
5, Erase and both write drivers on.

6. One or both write drivers onand no erase

driver on.

7. Read, write, or erase gate on and not On

Cylinder.

8. Low voltage situation that could cause a loss in

control of write and erase currents.

This signal is a response to the receipt of a Unit Select
and a Logic Number signal combination. A ''1" output
is present if both of the following conditions are satis~
fied:

1. Disk pack installed, spindle motor up to speed,
heads loaded.

2. Related Logic Chassis Maintenance panel
ON LINE/OFF LINE switch set to ON LINE.

Indicates that the unit has completed (On Sector) or is
unable to complete (Seek Error) the previously addressed
seek. This is an interupt line transmitted with or with-
out the unit being selected. On Sector is gated by the
Compare Enable flip-flop and the On Cylinder signal.

On Sector signal is a static ''1" for duration of sector
preceding addressed sector and a static ''1" level for

a Seek Error. The pulses occur once per revolution of
the disk pack until a Selected Read Gate or a Release

is received.

* This signal is not gated by the Unit Selected signal.
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Power is applied to the brush and spindle drive motors during the Power-On sequence.
Application of power to the brush motor starts a 60-second (approximately) disk clean-
ing cycle. When the disk pack speed reaches 2000 rpm, the power supply relay K05
(K105 for lower deck) energizes to provide sequence power to the next deck. Actuator
solenoid power also becomes available, causing the detent pawl to disengage and the

actuator to access forward at 2 ips to the hydraulic home position.

Transfer of the brush switch contacts at the end of the brush cycle sets the Forward
Latch (FF). This causes the actuator to perform a forward fast access that mechani-
cally loads and latches the read/write heads. The transferring contacts of the heads
loaded switch sets the RTZS FF which clears the Forward Latch. The actuator re-
sponds by performing a reverse fast access to the hydraulic home position. A 300-ms
delay (started when the RTZS FF was set) circuit clears the RTZS FF which in turn
sets the Forward Latch, Intermediate, and Slow FF's. This causes the actuator to
access forward at 2 ips until the logic senses the leading edge of the first track

(track 00) pulse. The track pulse sets the Detent FF and releases the detent pawl.
The output of the detent transducer is now observed and5 ms after the pawl engages
the detent gear, the deck sends an On Cylinder signal to the controller. (A seek Error
signal would have been sent instead if a 600-ms delay, starting when the heads loaded
switch transferred, had timed out.) The deck is now ready to perform a Read, a
Write, or a seek (Direct or RTZS) operation. Such an operation must be preceded by

the selecting sequence covered previously (Figures 4-1 and 4-2).

DIRECT (FORWARD/REVERSE) SEEK

The Direct Seek function involves those operations that must be performed to move the
read/write heads from their current track or cylinder location to the one specified by
the controller. This function must be preceded by the selecting sequence (Figure 4-1
and 4-2) unless the deck is already selected. Assume that the desired deck just com-
pleted a First Seek and is awaiting further instruction at track 00. Assume further
that the controller wishes to do a Read or a Write operation at track 88. When the
controller determines that the deck is selected and ready, it issues a Cylinder Select
signal. This signal gates the content of the deck Cylinder Address register (00) to the

controller via the bidirectional lines (content of the register always preset to 00 during
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a First Seek or RTZS). The controller then calculates the difference between the decks
current and desired location and sends a Difference select that gates the seek length

(88 tracks) into the decrement counter of the deck (again via the bidirectional lines).
The controller now uses a Cylinder Select and the bidirectional lines to gate the address
of the desired cylinder (88) into the deck Cylinder Address register. This is followed
by a Sector Select that enters the sector address into the deck Sector Address register.
Next the controller sends a Head Select signal that gates the number corresponding to
the desired read/write head into the Head register. The last address and control
exchange involves the Control Select signal that gates a ""1'" to the deck on bit 2 (Seek

Forward) of the bidirectional lines.

The Seek Forward pulse causes an Any Seek pulse. (A Seek Reverse pulse would also
cause the Any Seek, but in addition would have cleared the Forward Latch.) Any Seek
transfers the content of rank I of the decrement counter (88) to rank II and clears the
Detent FF. The hydraulic actuator responds by applying pressure to the detent pawl.
As soon as the detent pawl clears the detent gear, forward motion begins. As each
track is crossed, the cylinder transducer generates a track pulse. The trailing edge
of each of these pulses decreases the content of the decrement counter by one. Motion
velocity is controlled according to the content of the decrement counter, and since this
content is in excess of 26, the actuator performs a forward fast access. Fast access
(26 ips) continues until the decrement counter content equals 25 tracks remaining. At
this time the counter output decoding logic sets the Intermediate FF, and the hydraulic
actuator continues the access in the forward intermediate mode (7 ips). When the
decrement counter content indicates three tracks to go, the Slow FF sets. This causes
the actuator to reduce speed to 2 ips and continue the access at a forward slow rate,
When the tracks remaining have been reduced to one, the output of the cylinder trans-
ducer detection logic is gated such that the leading edge of the next track pulse sets the
Detent FF. This causes the hydraulic actuator to release the spring-loaded pawl. (If
this were a Reverse Seek, the Forward Latch would set as a result of the Detent FF
setting. Setting the Forward Latch would cause carriage motion to change direction

and allow the detent pawl to engage the gear in the same manner as for a Forward Seek. )

Five ms after the detent transducer indicates that the detent pawl has engaged the
detent gear, the deck sends an On Cylinder signal to the controller. (If the period

during which the pawl was disengaged from the detent gear had exceeded 600 ms, a
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Seek Error signal would have replaced the On Cylinder signal.) The deck is now ready
to perform a Read, a Write, or a Seek (Direct or RTZS) operation.

RETURN TO ZERO SEEK (RTZS)

The RTZS functions allow a controller to return the read/write heads to track 00 when
a Seek Error signal occurs. This function must be preceded by the selecting séquence
(Figures 4-1 and 4-2) unless the deck is already selected. The controller responds to
a Seek Error signal from a deck by sending a Control Select tag that gates a '"1" on

bit 6 (RTZS pulse) of the bidirectional lines to the afflicted deck.

The RTZS pulse sets the RTZS FF and causes an Any Seek pulse. The Any Seek pulse
clears the Detent FF causing the hydraulic actuator to apply hydraulic pressure to the
detent actuator. The pressure overrides the force of the pawl spring and the carriage

is free to be moved. The set output of the RTZS FF causes the following events:
Clears decrement counter
Clears Cylinder Address register
Clears Forward Latch
Initiates a 300-ms delay circuit

Establishes a tracks-to-go greater than 26 signal (T>26)

With the Forward Latch cleared and a T>26 situation, the actuator enters into a fast
reverse access toward the rear stop (cushioned hydraulically). When the 300-ms delay
times out, the RTZS FF clears and the T>26 signal drops. The clear output of the
RTZS FF sets the Forward Latch, Intermediate, and Slow FF's. The hydraulic
actuator responds to this activity with a slow forward (2 ips) access. As soon as the
leading edge of the first track pulse occurs, the Detent FF sets and the actuator re-
moves pressure to the spring-loaded detent pawl. Five ms after the detent transducer
indicates that the detent pawl has engaged the detent gear, the deck sends an On
Cylinder signal to the controller. (If the period during which the pawl was disengaged
from the detent gear had exceeded 600 ms, a Seek Error signal would have replaced
the On Cylinder signal.) The deck is now ready to perform a Read, a Write, or a Seek
(Direct or RTZS) operation.
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READ/WRITE/ERASE

An On Cylinder signal indicates to the controller that the selected MDD deck has com-
pleted a seek operation and is awaiting further instruction. If, however, the controller
initiated a seek operation in one deck and then in the interim selected another deck, the
first deck would make its status known via the On Sector interrupt signal. In the latter
case, the controller would be required to precede a Read or a Write operation with the
selecting sequence (Figures 4-1 and 4-2). The following paragraphs cover the sequence

of events involved in a Read or a Write operation.

A Write operation actually begins before the hydraulic actuator positions the heads to
the desired track; the controller Sector Select tag gates the address of the desired
sector into the Sector Address register and the Head Select tag gates the identifying
number of the head to be used into the Head Address register. When the On Cylinder
signal occurs (received by the controller only if deck is selected), the compare logic

in the Latency Overlap section of the logic is enabled. This logic compares the static
content of the Sector Address register with the cycling content of the sector counter
(accumulates sector transducer pulse count, recycling to zero once each revolution.
Content of counter exceeds, by one, the number of the last sector pulse to pass;

leading edge of sector pulse 3 increases counter content to four.). When the contents
of the sector counter and the Sector Address register are equal, the deck sends an On
Sector interrupt signal. If the controller has selected another deck meanwhile, this
deck will continue to send one On Sector pulse during each revolution of the disk pack
until such time as it is selected again. In any case, the leading edge of the first Sector
Mark (available to controller whenever a deck is selected) following the On Sector

pulse causes the controller to respond with a Control Select tag that gates the Read
Gate sigrial (bit 1 of bidirectional lines) to the deck. Read Gate disables the compare
logic and enables the read circuit logic to function with the previously selected head.
The selected head reads the record to the controller via the Read Data line. (Refer to
Section 2 of this manual for detailed information relative to the read/write format.)
When the controller is satisfied that the address of the desired record is being read, it
drops the Read Gate and enables the Write Gate and Erase Gate (bits 0 and 4 of the bi-
directional lines) with the Control Select tag. This disables the read circuit and enables
the write circuit, and data from the controller is written via the Write Data line onto the
disk pack record. The Erase Gate signal enables erase current to the erase coil during

the Write operation to ensure a clear writing surface.

41249000 A 4-13



A Read operation is performed in much the same manner as the Write operation. The
difference is that the Write Gate and Erase Gate signals are never enabled (Read Gate

stays on throughout the entire record).

ASSEMBLIES

POWER SUPPLY

Each MDD cabinet has a self-contained power supply accessible via the rear door and
located behind the swingout logic chassis. The power supply provides a fixed output
voltage of +40Y volts for use by the solenoids on the deck assemblies. It also provides
adjustable output voltages of +40 vdc (to read/write logic), +20 vdc (to logic), and +6
vde (to logic). Each voltage is duplicated within the power supply, so that the voltage
can be distributed separately to the upper deck and the lower deck or to row A and

row B of the logic chassis.
Basic on/off power control and monitoring is provided at the front panel of the assembly.
The front panel is hinged so that access can be gained to adjust or perform maintenance.

The assembly is cooled by fans located on the top surface of the chassis.

AD/DC Distribution (Figure 4-4)

Input power is applied through the closed contacts of the MAIN POWER circuit breaker
(on filter box panel) to the primary of transformer TO01l. The presence of the primary
input power at the power supply is indicated by the power supply MAIN BREAKER

indicator.

The input power is applied directly to the cooling fans in the power supply and the logic
chassis. Input power will also be applied to the blower in the lower part of the cabinet,
but only when the power supply BLOWER circuit breaker is set to ON. All other dis-
tribution of ac power is delayed until during the power-on sequence (described in a later
paragraph).
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The dc power distribution begins with the application of main input power to the primary
of TO1l. Voltages developed across the secondary windings are applied to five rectifier/
filter circuits. Each of these circuits develops a separate dc voltage. Through the use
of variable transformers, four of the five voltages are adjustable (+40Y solenoid power
is not adjustable). The +20Y voltage is immediately available when TO01 is energized.
This voltage is distributed to the operator panels and the pack on and sector in-place
switches. The voltage is required to determine the status of these elements during a
power on sequence. Distribution of the other dc voltages is controlled by circuit

breakers and/or relay contacts.

Power-On Sequence

Power application to a deck is sequenced up by relays in the power supply (Figure 4-5).

Sequencing is required to prevent damage to read/write heads and/or disk packs.

A normal on line, power-on sequence begins when switch S501 on the operator panel is
pressed (actuating power supply panel START switch will also start the sequence). The
progression of the sequence assumes that all power supply circuit breakers are on,

that all power supply fuses are operational, that the power supply DC/OFF switch is
set to DC, that a disk pack is installed, that the deck drawer is closed, and that
sequence voltage to relay K01 is available.

NOTE

Although steps 1 through 3 occur prior to actuating
5501, they should be considered a part of the power
on sequence.

1. When filter box MAIN POWER circuit breaker was set to ON, +20Y voltage

became available and K06 was energized, (Figure 4-4).

2. When controller issued sequence voltage, K01 energized via pick line
(Figure 4-5). The +20Y voltage was applied to solid-state switches SSWO01,
SSWO02, and SSWO03 (Figure 4-4). This enabled the solid-state switches to
conduct their respective phase of ac power. The upper deck drive motor and

time meter started.
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3. With circuit breakers on and DC/OFF switch set to DC, the closing contacts
of K02 caused the following:
a. Distributed +6, +20, and -20, and ~20 vdc to the A row of the logic chassis.
b. Applied holding current to armature of relay KO01.

NOTE

For units Series Code 05 and below use steps 4 thru
9, for units Series Code 06 and above use steps 10
thru 13.

4. Press operator panel switch S501 (or actuate power supply START switch).

5. The +20Y voltage energizes K03 (K05 does not energize because spindle speed

is zero).

6. The +20Y voltage also energizes relay K04. Closing contacts of K04 cause
+20Y voltage to be applied to SSW04. The solid-state switch conducts ac
power and the brush motor starts. Brush cycle switch transfers to the

in-progress position.

7. When the logic chassis detection circuit determines that the spindle speed is
adequate, K05 energizes. The contacts of KO5 cause the following:

a. The +40 voltage is distributed to the read/write logic on the upper deck
(Figure 4-4).

b. The +40Y voltage is distributed to the solenoids on the upper deck
(Figure 4-4).

c. One of the grounds to K04 is removed, but K04 does not de-energize

since the brush cycle is still in progress.

8. As the disk pack cleaning brushes return from sweeping the disk surfaces, the
brush cycle switch is mechanically transferred and de-energizes K04. This
removes the enabling +20Y voltage to SSW04, and ac power to the brush motor
is dropped.

9. Completion of the brush cycle allows the start of the First Seek (load heads)
function. Upon completion of the First Seek operation the deck is ready to

respond to commands from the controller.
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10. Press operator panel switch S501 (or actuate power supply START switch).

11.

12.

13.

This will initiate operation of the brush cycle by enabling the +20Y voltage

to SSW04 thru the normally closed contacts of KO5. This allows ac power

to the brush motor. Brush cycle switch transfers to the in-progress

position.

When the logic chassis detection circuit determines that the spindle is up to

speed, K05 energizes. The contacts of KO5 cause the following:

a. The +40 voltage is distributed to the Read/Write logic on upper deck
(Figure 4-4,1).

b. The +40Y voltage is distributed to the solenoids on the upper deck
(Figure 4-4.1) thru K086,

c. One of the grounds to SSW04 is removed but brush cycle remains in

progress due to brush cycle switch.

As the disk pack cleaning brushes return from sweeping the disk surfaces,
the brush cycle switch is mechanically transfered and removes the ground

from SSW04. The ac power to the brush motor is then dropped.

Completion of the brush cycle allows the start of the First Seek (load heads)
function. Upon completion of the First Seek operation the deck is ready to

respond to commands from the controller.

Power-Off Sequence

A power-off sequence begins when the operator panel switch S501 is pressed,

The sequence is as follows:

4-18

1.

2.

Press S501 (actuating power supply panel START switch will also initiate the

sequence).

NOTE

For units Series Code 05 and below use step 2 (Figure 4-5)
For units Series Code 06 and above use step 3 (Figure 4-5.1)

Relays K03, K04, and K05 de-energize. Contacts cause the following:
a. KO5 contacts disable +40 volts to read/write logic.

b. K05 contacts disable +40Y voltage to hydraulic actuator solenoids and
head latch solenoid. Read/write heads unload and the reverse biased
(hydraulically) carriage moves in reverse to retracted stop at 2 ips

(see Hydraulic Operations, Section 4 of this manual).
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K05 contacts also provide a path to ground for relay K04 in preparation
for next power-on sequence.

The application of the +20, -20, and +6 voltages to logic chassis will
continue until the occurrence of one of the following: K01 drops because
sequence voltage was removed at controller, or K02 drops because of
either the actuation of a power supply switch or breaker (DC/OFF,

+20, -20, +6, BLOWER) or removal of cabinet input power.

3. Relay K05 de-energizes. Contacts cause the following:

a.

b.

41249000 G

+40 volts to Read/Write logic is disabled.

+40Y voltage to hydraulic actuator solenoids and head latch solenoid
is disabled. Read/Write heads unload and the reverse biased
(hydraulically) carriage moves in reverse to retracted stop at 2 ips

(see Hydraulic Operations, Section 4 of this manual).

Provide a path to ground for SSW04 in preparation for the next power-
on sequence.

The application of the +20, -20, and +6 voltages to logic chassis will
continue until the occurence of one of the following: KO1 drops because
sequence voltage was removed at controller, or K02 drops because of
either the actuation of a power supply switch or breaker (DC/OFF, +20,
-20, +6, BLOWER) or removal of cabinet input power,
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LOGIC CHASSIS

The logic chassis assembly consists of a logic card section, a maintenance panel, and
an input/output connector panel. The assembly is accessible through the rear door

and is located at the top of the cabinet. The assembly is mounted on hinges to allow
access to the power supply assembly. Three fans are mounted along the lower surface
of the assembly. These fans are energized whenever the filter box circuit breaker is
on, and they provide cooling air to the logic card section. The back cover of the

entire assembly can be removed (four half-turn fasteners) to gain access to components

and wiring.

The logic card section contains the bulk of the SPL logic cards used in the cabinet
(four cards are located on each deck assembly). The vertically mounted cards are
installed in two rows (A top row and B bottom row) at numerically identified locations.
Refer to Section 5 of this manual for a description of the logical functions performed

by the cards. Section 9 contains a tabulation of the wiring connections in the chassis.

The maintenance panel contains a set of test point jacks, switches, and an indicator
for each deck in the cabinet. These components function primarily to isolate the
occurrence of a fault on the related deck. Specific information on each control or
indicator of this panel is provided in the Operation section for this equipment (see

Preface of this manual for publication number).

Connectors located on the input/output connector panel are involved only with signals
exchanged between a deck and the controller. Refer to Table 4-1 for a description

of these signals. The Installation and Checkout section for this equipment covers
cabling and I/O connector pin assignments (see Preface of this manual for publication

number).

DECK ASSEMBLY

The deck assemblies (Figure 4-6) are responsible for the dynamic operations of an
MDD: driving the disk packs, and loading and positioning the read/write heads. The
deck assembly consists of a deck plate on which are mounted a drive motor assembly,
a spindle assembly, a hydraulic pump, a carriage and carriage mount, three trans-

ducers, a disk cleaner assembly, and a hydraulic actuator.
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The deck assembly mounts in the MDD cabinet on a drawer mechanism. The drawer
may be extended out the front of the cabinet to load a disk pack, or extended out the

rear of the cabinet for maintenance purposes.

Drive Motor Assembly

The drive motor drives the spindle assembly and the hydraulic pump. The motor is

an induction type, 3/4-hp unit. The motor is secured to a mounting plate which bolts
to the underside of the deck plate. Power is transferred via a flat, smooth-surfaced
belt that threads over the pulleys of the spindle, hydraulic pump, and drive motor,

A spring-loaded idler pulley maintains a constant tension on the belt.
Thet emperature of the motor is monitored by a thermal protection switch, To restore

operation after an over-temperature condition, the red, 1/4-inch button on the top end

of the motor must be manually reset (pressed).

Spindle Assembly

The spindle assembly is the physical interface between an MDD deck and a disk pack.
The conical surface of the spindle cone (Figure 4-7) mates directly with the cone-

shapad opening in the center of the disk pack.

Starting in the spindle cone and running through the center of the spindle assembly
is the vertically free-floating lockshaft. The upper end of the lockshaft contains
internal threads that engage the external threads of a stud projecting from the disk
pack. When the disk pack cannister cover handle is rotated clockwise, the spring-
loaded lockshaft is pulled upward and the disk pack is pulled down, As a result, the
conical surfaces of the disk pack and the spindle cone are engaged by a force of
approximately 200 pounds. A clutch mechanism protects the lockshaft from damage
that could occur from over tightening the disk pack. When the disk pack is fully
engaged, a release mechanism in the canister handle frees the canister from the

disk pack.

A notched lock wheel secures to the bottom surface of the drive pulley., The notches
of the wheel are engaged by the tip of the spindle lock pawl (Figure 4-6) when the
deck drawer is open. This locks the spindle, making it easier to install or remove

a disk pack. Opening the drawer of an operating deck will cause a loud ratcheting
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(refer to Figure 2-2). Closing the drawer will cancel the override. The spindle drive
pulley is driven by a flat belt linking it to the drive motor pulley.

The Pack-On switch and ground spring are mounted at the lower end of the spindle
assembly. The ground spring block is mounted so that it is always in contact with
the ground sleeve. The Pack-On switch contacts transfer in response to the vertical
movement of the lockshaft. When the shaft is up (disk pack mounted), the contacts
are closed. When a pack is not installed, the shaft moves downward to deflect the

switch actuator and transfer the contacts.
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Figure 4-7. Spindle Assembly

Hydraulic Pump

The hydraulic pump is a positive-displacement type device capable of delivering 0. 67
gpm at a nominal pressure of 200 psi.
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The pump is located on the top of and at the rear of the deck assembly. The pump is
seated on the pump drive assembly which functions to extend and couple the pump
shaft through the deck to the pump drive pulley. A flat belt driven by the drive motor
turns the pump.

The input and output hydraulic connections at the pump both originate at the hydraulic
actuator. The hydraulic fluid pump and all pressure control valves are located in the

hydraulic actuator.
A pressure sensing switch is installed on the pump output line. The switch transfers
at a nominal output of 10 psi (approximately 50 rpm) and is used in conjunction with

an operator panel indicator (see Section 2).

Carriage and Carriage Mount

The carriage and carriage mount (Figure 4-8) combine to form the vehicle that supports
the read/write heads. Movement of the carriage, within the carriage mount, is con-

trolled by the hydraulic actuator.

The carriage consists of an upper rail and a lower rail, separated by the receiver and
the coupler plate. The rails contain bearing surfaces that interface with the various
bearings and rollers of the carriage mount. Each rail has a rack gear that meshes
with a pinion gear on the detent gear shaft (mounted vertically in carriage mount).

The detent gear and the track position disk are mounted on the lower end of this same
shaft. The ball tip of the hydraulic actuator drive rod is connected to the carriage by
the drive rod coupler. When the hydraulic actuator extends or retracts the carriage,

the detent gear shaft (and detent gear and track position disk) rotates.

The cylinder transducer senses the passing of the slots and lands of the rotating
track position disk. From the center of one slot to the center of an adjacent land is
recognized as a movement of one track. The transducer output causes the difference
(decrement) counter content to decrease by one each time a track is crossed. When
the logic determines that the next track to be crossed is the addressed track, it sig-
nals the detent solenoid to release the detent pawl. The spring-loaded pawl is drawn
into the teeth of the detent gear and locks the carriage at the desired track. The

detent transducer senses the pawl and gear engagement and signals the logic.
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A track indicator (top of detent gear shaft) provides a visual indication of the current

track location of the read/write heads.

A head loading mechanism mounts between the receiver and the coupler plate. Oper-
ation of this mechanism and the heads loaded switches is covered in the following

paragraph.
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Figure 4-8. Carriage/Carriage Mount

Head Loading

The read/write heads must be loaded to the disk surfaces before exchanging data with
the controller. The heads must be released from this position (unloaded) and driven
clear of the disk pack when power is removed to the deck or the disk pack velocity
falls below a predetermined rpm. The carriage components involved in these opera-
tions are identified in Figure 4-9.
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Head loading amounts to applying spring pressure to the back of the read/write head

so the aerodynamically shaped head face approaches the related disk surface. When
the cushion of air that exists on the surface of the spinning disk is encountered, it
resists the further approach by the head. Spring pressure is designed to just equal

the opposing cushion pressure (function of disk pack rpm) at the required height. As

a result, the head flies. However, if the spring pressure exceeds the cushion pressure
(as would happen if the disk pack lost enough speed), the head will stop flying and
contact the disk surface. This could cause damage to the head as well as the disk

surface.

To prevent damage to the heads and/or the disk pack during automatic operation,
loading occurs only after the disk pack is up to speed and the heads are over the disk
surfaces. For the same reason, the heads unload automatically and are retracted if
the disk pack rpm drops out of tolerance. During manual operations, heads should
never be loaded on a disk pack that is not rotating, nor should heads be loaded without
a disk pack being installed on the spindle. (The Maintenance section for this equip-
ment provides instructions on how to disable the head loading mechanism.) Head
loading is a part of the First Seek function. As power to the deck is sequenced up,

the drive motor starts, a brush cycle (approximately 60 seconds) is initiated,

and the hydraulic pump begins operation. When the disk pack rpm reaches 2000,

the extend solenoid (and head latch magnet) energizes and the carriage moves from the
retracted position to the hydraulic home position. Upon completion of the brush cycle
(brushes clear of disk pack), the hydraulic actuator forward solenoid energizes and the
carriage moves forward toward the spindle and the forward mechanical stop. Head

loading occurs during this forward motion.

The cam follower (part of carriage) moves along the head loading cam (part of carriage
mount). When the follower encounters the up-ramp of the cam, the linkage rod assem-
bly moves upward (Figure 4-9, part C). This causes each of the ten torsion rods to
rotate which forces the 20 read/write heads toward the proper disk surface. The
spring force of the torsion rod is opposed by the air layer on the disk surface and an

equilibrium is attained with the heads flying over the disks.

As the carriage nears the spindle, the head load pawl enters the notch in the linkage
and transfers the heads extended switch. The head latch magnet holds the pawl in the
latched position until power (to magnet) is removed. Forward carriage motion contin-

ues until the cam follower contacts the head load cam latch. This contact frees the
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Head Loading Mechanism
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end of the cam and it rotates downward to transfer the heads loaded switches. This
transfer signals the logic that loading is complete and causes the carriage to be
retracted and positioned to track 00. The heads remain loaded and latched until power
is removed, the index (sector) transducer is displaced from sector disk of disk pack,

or disk pack rpm drops below tolerance.

Head unloading (Figure 4-9, part D), occurs when solenoid power is removed to the
head latch magnet. The head load pawl pulls out of the linkage notch, the torsion

rods rotate to relieve the pressure to the back of the read/write heads, and the heads
unload or move away from their respective disk surfaces. With solenoid power absent,
the reverse biased (hydraulically) actuator moves the carriage toward the retracted
mechanical stop. As the carriage moves in reverse, the linkage rod assembly press-
ing down on the cam follower pivots the head loading cam so that the tip (of cam)
engages the head load cam latch. This relatching occurs as the carriage moves from

hydraulic home to the retracted stop.

If the linkage malfunctions and fails to unload the heads, the upper roller assembly
(Figure 4-8) contacts the knock off pin (Figure 4-9, part D). This contact forces the
knock off pin downward to forcibly rotate the head load pawl clear of the head latch
magnet pole face, the thereby unload the heads. The knock off pin is contacted by

the roller somewhere between tracks -7 and -12.

Head/Arm Assemblies

Twenty head/arm assemblies are mounted on the carriage of each deck. A head/arm
assembly consists of a read/write and erase coil package (head assembly) mounted

at the end of a supporting arm structure.

The head assembly (Figure 4-10), which includes a cable and plug, is mounted on a
gimbal ring which in turn is mounted on a floating arm. This method of mounting
allows the head assembly to move (independent of the arm) tangentially and radially
relative to a data track on the disk surface. Such motion is required to compensate for

irregularities in the disk surface.
The arm structure consists of a floating arm secured to a heavier fixed arm. The end

of the fixed arm opposite the head installs in the carriage receiver. The floating arm

is the mounting point for the head and is necessarily flexible so that it can respond to
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the force applied (on load button) by the torsion rod/spring during head loading. Each
tip of the Y-shaped torsion spring loads a head, moving one head up and one head down.

The freedom and mobility of the head are necessary elements to being able to function
with interchangeable disk packs. During head loading the 10 torsion rods rotate in
unison to flex the 20 heads toward the air cushion of the spinning disk surfaces. The
force applied by the torsion spring causes the heads to fly or float on the air cushion.
Vertical motion by a disk surface (due to warpage or imperfection) is countered by a
move in the opposite direction by the gimballed head and/or the floating arm. As a

result, flight height remains nearly constant.
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Figure 4-10. Head/Arm Assembly Motion

Transducers

Three transducers are used on each MDD deck: detent transducer, cylinder trans-

ducer, and index (sector) transducer. A transducer is a potted assembly consisting

41249000 A 4-29



of a primary coil and two secondary coils (Figure 4-11). The secondary and primary
coils are separated by a notched and movable metal plate. The primary of the trans-
ducer is excited by a 187-kHz oscillator. When a notch (air gap) is between the

secondary and primary windings, the output of the transducer secondary is maximum.
The secondary output is minimum when the metal plate is between the windings. The

secondary outputs drive a preamplifier card.

The related preamplifier card plugs into the transducer. The preamplifier output is
processed in the logic chassis. The only adjustment required of this assembly amounts
to repositioning the transducer relative to the slotted metal plate.

Detent Transducer

The detent transducer senses the location of the slot in the detent flag. When the
detent pawl engages the gear, the slot is nearer to the bottom secondary coil (Figure
4-12). This causes the amplifier output to go negative. The preamplifier card
filtering removes part of the 187-kHz signal. The detection circuit converts the

negative signal to a ''0"".

If the detent pawl is disengaged from the gear, the flag slot moves nearer to the upper

coil. This causes a positive amplifier output which is detected as a ''1"".

ar cap—  C D OSCILLATOR
d (187 KHZ, 1.8V P-P)
;) |

—\;
\ METAL PLATE

Aﬂr

¢
SECONDARY

el
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Figure 4-11. Transducer
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Figure 4-12. Detent Detection

Cylinder Transducer

The cylinder transducer senses slots in the edge of the rotating track position disk.
The cylinder detection circuit (Figure 4-13) converts the analog output of the trans-

ducer to ""1's' and "'0's".

The slotted edge of the track position disk separates the primary of the transducer
from the secondaries. As the disk rotates, the notches allow varying levels of
coupling between the primary and the secondaries. Figure 4-14 shows rotational
positions of the track position disk and the resulting cylinder detection. As the notch
passes over secondary A, maximum coupling of the primary is possible and the output
of secondary A is maximum. Since secondary B is covered by a land, coupling to the

primary is minimum as is the output.

TRANSDUCER | PREAMPLIFIER CARD LOGIC CHASSIS
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Figure 4-13. Cylinder Detection
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Figure 4-14. Cylinder Position Detection

As the disk rotates, both secondaries become covered by a land. Since the outputs

are equal, the transducer output is a null.

Further rotation of the disk uncovers secondary B allowing maximum coupling and
raising output B to the maximum. Since secondary A is now covered by a land, output

A is a minimum.

Disk rotation continues until both secondaries are centered on a notch, but covered

by a land. The outputs are again equal, so a null occurs in the output.

Each notch and each land nulls the transducer output. The detection circuit generates
a pulse for each null in the transducer output.

Index (Sector) Transducer

This transducer senses notches in the edge of the sector disk (large disk at bottom of
each disk pack).
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Each notch on the sector disk causes a differential input to the preamplifier card
amplifier (Figure 4-15). The detector generates a 55-usec ''1" pulse in response to
each notch. These pulses are further processed by the MDD logic to determine if
the disk pack speed is sufficient for continued operation.

All disk packs have two closely spaced notches called index. These notches indicate
the beginning of a revolution of the disk pack. Some disk packs have, in addition to
index, other notches equally spaced about the circumference of the sector disk.

These notches are related to data organization on the disk pack.

Disk Cleaner Assembly

The disk cleaner assembly sweeps the disk pack recording surfaces free of any
foreign materials. The sweep cycle occurs just before the read/write heads are
loaded during the First Seek sequence.

The assembly consists of a motor, 10-comb-mounted brushes, a reset switch, motor
to comb linkage, and a mounting base. The base mounts on the deck assembly and the
brushes are pivot mounted on the base. Pivoting of the brushes is controlled by the
motor, the linkage, and the switch., The motor is energized during the power on
sequence and starts a 60-second (approximately) cycle. As the cycle proceeds, the
brushes sweep toward the spindle until the linkage causes a reversal in direction.

As the brushes return to the original position (clear of disk pack) the reset switch is
encountered and transfers. This de-energized the Brush Motor relay and disables the

motor.

TRANSDUCER PREAMPLIFIER CARD| LOGIC CHASSIS

INDEX / SECTOR
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Figure 4-15. Index/Sector Detection
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The brushes are mounted using a ball-slot detent mechanism. If power is dropped
or lost during the brush cycle, the operator can override the detent and rotate the
brushes clear of the disk pack so that the disk pack can be removed from the spindle.
The brush cycle during the next Power-on sequence will be an incomplete cycle as

the brushes automatically reset themselves. Subsequent cycles will be normal.

Hydraulic Actuator

The hydraulic actuator drives and locks the carriage mounted read/write heads to

any one of 203 discrete positions or cylinders of data. Activity of the hydraulic
actuator is regulated by five solenoid-controlled valves that direct the routing of
hydraulic fluid. The solenoids are controlled from the MDD logic chassis. Hydraulic
fluid at a pressure of approximately 200 psi is provided by the hydraulic pump.

The hydraulic actuator (Figure 4-16) consists of a piston and sump block in or on
which are mounted a valve block, two hydraulic fluid filters, an extend piston, a

drive piston, and five solenoid and valve combinations.

Valve Block

The valve block contains all valves and most of the related fluid passages of the unit.
The block mounts directly under the sump chamber of the piston and sump block.

Filters

The two fluid filters are located in the sump portion of the piston and sump block.

The primary filter is a large-particle screen in the pump suction outlet. The second-
ary filter removes smaller particles from a bypass flow originating when the slow
solenoid is energized.

A third filter removes smaller particles and is located in the pump output pipe between
the pump and the hydraulic actuator.

Extend Piston

The extend piston is located in the rear cylinder of two concentrically bored cylinders
of the piston and sump block. This piston is hydraulically positioned to either the
extend or the retracted position by the status of the extend solenoid. Whenever power

4-34 41249000 A



is applied to the deck, the extend solenoid is energized and the related valve is closed.
Hydraulic pressure on the larger rear face of the piston drives it forward to a positive
stop. This is the extended position, and the piston remains in this position until
power to the deck is dropped. In the extended position the forward face of the extend
piston functions as a hydraulically cushioned stop for the drive piston and also estab-
lishes the hydraulic home position for the carriage. When deck power is removed,

the extend solenoid de-energizes, the spring-loaded valve opens, and the piston moves
to the retracted position. As a result, the effective operating chamber for the drive
piston is extended to the rear of the carriage and the carriage is retracted to a posi-

tion where the heads are clear of the disk pack surfaces.
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Figure 4-16. Hydraulic Actuator - Power Off
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Drive Piston

The drive piston operates in the smaller forward cylinder of the piston and sump
block. This piston connects, via the ball tip, to the movable carriage (mounting
point of the read/write heads). The drive piston is constantly biased in the reverse
direction by hydraulic pressure applied via the forward deceleration check valve and
the minimum pressure orifice. Piston direction and rate of motion are controlled

by three solenoids and valves.

Solenoids and Valves

The hydraulic actuator uses five solenoid and valve combinations. The function of

the extend solenoid and valve was discussed previously.

The detent solenoid and valve controls the routing of hydraulic pressure to the detent
actuator (not physically a part of the hydraulic actuator). When hydraulic pressure
is available and the detent solenoid is de-energized, the pressure is applied to the
detent actuator to pivot the detent pawl out of the detent gear. When the detent
solenoid is energized, the related valve opens to vent pressure to the sump, and the

detent pawl spring pulls the pawl into the gear.

Three solenoids and valves direct the routing of hydraulic fluid to the drive piston.
All solenoid activity is controlled by signals originating in the logic chassis. The
solenoids are located in the sump chamber of the hydraulic actuator and the control
valves are located in the valve block. Electrical connections are via a solenoid
terminal at the rear of the actuator. FEach solenoid operates with at least one related
valve. This valve is open when the solenoid is energized, and closed (spring-loaded)
when the solenoid is de-energized. The forward/reverse, intermediate, and slow
solenoids each control an additional spring-loaded spool. When the related solenoid
is de-energized, system pressure from the hydraulic pump overrides the spring
force and repositions the spool toward the spring.

Hydraulic Operations

The following paragraphs describe the configuration of the hydraulic actuator during -
the various operational phases.
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Power Off (Figure 4-16)

No power, electrical or hydraulic, is available to the deck during this phase. As a
result, all spring-loaded valves or devices are positioned according to spring loading.
The extend and drive pistons are in the retracted position. This positioning occurs
during removal of power to the extend solenoid during the preceding power shut down.
When the extend solenoid de-energizes, pressure to the rear of the extend solenoid

is vented to the sump. Pressure still exists in actuator, even though the pump rpm
is decreasing. The reverse biased drive piston under the influence of this pressure

moves in reverse, pushing the extend piston ahead of it, to the retracted position.

Hydraulic Home (Figure 4-17)

Hydraulic home is the physical location established when the extend piston moves
to the extend position. The actuator moves to hydraulic home at the beginning of
each First Seek operation. It is the starting point for the forward motion required
to load and latch the read/write heads. The sequence of events for this phase is as

follows:
1. Hydraulic pump delivers pressure increasing toward 200 psi.

2. Increasing pressure and de-energized solenoids cause forward/reverse
and intermediate spools to move downward and slow spool to move to

right.

3. De-energized extend solenoid vents pressure to sump. Extend piston

stays in retracted position (Figure 4-16).

4, When pump pressure reaches approximately 200 psi, detent actuator
pivots pawl out of detent gear and relief valves begin controlling

pressure.

5. When disk pack exceeds required speed, power is applied to extend
solenoid. Vent to sump is blocked, pressure moves extend piston
(and drive piston) to left, and heads move into disk pack to hydraulic

home position.
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Figure 4-17.

Detent (Figure 4-18)

The detent phase occurs at the end of each seek operation.

s5C72

Hydraulic Actuator - Hydraulic Home

The operation consists

of removing pressure to the detent actuator so that the detent pawl spring pivots the

pawl to engage the detent gear and lock the carriage to a track. The sequence of
events for this phase is as follows:
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1. During a First Seek or a RTZS operation, the detent solenoid energizes
when the leading edge of the first track pulse is sensed as the carriage
moves forward from hydraulic home (after the heads have loaded during
First Seek). During a forward Direct Seek operation, the detent solenoid
energizes when the leading edge of the first track pulse is sensed after
the decrement counter indicates less than 2 tracks to go to the desired

track. The forward/reverse solenoid remains energized.

During a reverse Direct Seek operation, the detent solenoid energizes
when the leading edge of the first track pulse is sensed after the decre-
ment counter indicates less than 2 tracks to go to the desired track.
This causes the forward/reverse solenoid to energize. Changing the
direction of carriage motion at this point allows the detent pawl to

engage the gear in the same manner as for a forward seek.

2. Energized detent solenoid vents pressure to sump. Loss of pressure in

detent actuator causes spring to pivot detent pawl into detent gear.

3. The 50 psi dump valve opens to vent system pressure to sump (via
forward/reverse solenoid valve). This causes system pressure to

drop to 50 psi and thereby prevents excessive heating of hydraulic fluid.

4, Slow solenoid remains energized.

Forward Operations

The length of the seek determines the forward operations to be used. If the seek is

in excess of 26 tracks when the forward/reverse solenoid is energized, the read/write
heads move toward the center of the disk pack in the forward fast mode (26 ips).

This rate of access continues until the logic determines that there are less than 26
tracks to go to reach the desired track. When this determination is made, the logic
energizes the intermediate solenoid which causes the access to continue in the forward
intermediate mode (7 ips). When the heads are less than four tracks from the desired
track, the logic energizes the slow solenoid. This reduces the access rate to 2 ips
(forward slow mode), which continues until the detent pawl engages the detent gear and
stops the heads at the desired track. If the desired track is less than 26 tracks but
more than 3 tracks from the current location, the intermediate solenoid is energized
immediately. In this case the seek would consist of a forward intermediate mode,

followed by a forward slow mode, and detent.

41249000 A 4-39



SEAL

CONNECTING
HOLES

PISTON—

~——EXTEND PISTON

SUMP

DRIVE ROD/
/ BALL TIP

/]

SumpP
;

INTERMEDIATE

SUMP

SumP
; EXTEND
REAR (&
o
Cap B3 o bl
s 2 =
720
SLOW

SUMP

SUMP  INTERMEDIAT

SPEED ADJ

DETENT Fwos  [E
DETENT GEAR REV R
sumP sumP kg
MIN. y
> PRess ®
3 ORIFICE
3
E
SUMP vt
g o
SUMP
8
o FWD DECELERATION
CHECK VALVE
®ROO® | =i
: 3 VALVE
i 3
L 50 PSI X 195 PS|
SN B DR R R S T T
DUMP VALVE

Figure 4-18.

DETENTING
VELOCITY
ORIFICE
FWD DECELERATION
VALVE 3 PS|
o]
REV DECELERATION
VALVE 3 PS|
3PSi
SUMP
RELIEF
VALVE PUMP
SuUMP
)
5C73

Hydraulic Actuator - Detent

For a seek of three tracks or less, both the slow and intermediate solenoids would

energize immediately. The seek would consist of a forward slow mode followed by

detent.

Forward motion is stopped by detenting, but there is a back-up method in the form of

a mechanical stop.
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Forward Fast Mode (Figure 4-19): The sequence of events for this mode is as follows:

1. With extend solenoid energized and detent solenoid de-energized, the

forward/reverse solenoid energizes.

2. Open forward/reverse valve vents pressure to sump. Resulting pressure

drop causes upward movement of spring-loaded forward/reverse spool.

NOTE

Pressures at left and right faces of drive piston are
equal. Drive piston moves to left because area of
face is greater
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Figure 4-19. Hydraulic Actuator - Forward Fast
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3. Hydraulic fluid flows through hole in extend piston causing drive piston

to move left (forward) at 26 ips.

Forward Intermediate Mode (Figure 4-20): The sequence of events for this mode is
as follows:

1. With extend solenoid energized and detent solenoid de-energized, forward/

reverse and intermediate solenoids energize.

2. Open forward/reverse and intermediate valves vent pressure to sump.
Resulting pressure drop causes upward movement of spring-loaded

forward/reverse and intermediate spools.

3. Hydraulic fluid flows past forward/reverse spool and around intermediate
spool. It then branches into parallel paths through detenting velocity
orifice and slow spool, rejoining at and passing the intermediate spool.
From here it passes through hole in extend piston causing the drive

piston to move left at 7 ips.

Forward Slow Mode (Figure 4-21): The sequence of events for this mode is as

follows:

1. With extend solenoid energized and detent solenoid de-energized, forward/

reverse, intermediate, and slow solenoids energize.

2. Open forward/reverse, intermediate, and slow valves vent pressure to
sump. Resulting pressure drop causes upward movement of spring-
loaded forward/reverse and intermediate spools and slow spool moves
to left.

3. Hydraulic fluid flows past forward/reverse spool and around intermediate
spool., It then flows through detenting velocity orifice, past intermediate

spool and out forward face of extend piston to rear of drive piston.

4. Drive piston moves left at 2 ips.

Reverse Operations

As with forward operations, the length of the seek determines the mode(s) required

to complete the seek.
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Figure 4-20. Hydraulic Actuator - Forward Intermediate

Reverse motion is stopped by switching to forward motion and then detenting or by the

drive piston encountering the hydraulic cushion on the front face of the extend piston.

Reverse Fast Mode (Figure 4-22): The sequence of events for this mode is as follows:

1. With extend solenoid energized and detent solenoid de-energized,

forward/reverse solenoid de-energizes.

2. Closed forward/reverse and intermediate valves cause line pressure

to move related spools downward.
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3. Hydraulic fluid at rear face (right end) of drive piston flows past inter-

mediate spool and returns to sump at lower end of forward/reverse

spool.

4. Hydraulic fluid flows through minimum pressure orifice to left face of

drive piston and piston moves right at 26 ips.

Reverse Intermediate Mode (Figure 4-23): The sequence of events for this mode is

as follows:

1. With extend solenoid energized and detent solenoid de-energized,

forward/reverse solenoid de-energizes and intermediate solenoid

energizes.
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Figure 4-21.

Hydraulic Actuator - Forward Slow
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2. Closed forward/reverse valve causes line pressure to move related

spool downward. Intermediate spool rises.

3, Hydraulic fluid at rear face of drive piston flows past intermediate spool
and branches into two parallel paths past slow spool and through detent-
ing velocity orifice. The paths rejoin to pass around the intermediate

spool and vent to sump at forward/reverse spool.

4, Hydraulic fluid flows through minimum pressure orifice to left face

of drive piston and piston moves right at 7 ips.
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Figure 4-22. Hydraulic Actuator - Reverse Fast
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Figure 4-23. Hydraulic Actuator - Reverse Intermediate

Reverse Slow Mode (Figure 4-24): The sequence of events for this mode is as

follows:

1. With extend solenoid energized and detent solenoid de-energized, forward/
reverse solenoid de-energizes and slow and intermediate solenoids
energize.

9. Closed forward/reverse valve causes line pressure to move related
spool downward. Open intermediate valve causes related spool to rise.

Open slow valve causes slow spool to move to left.
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Hydraulic fluid at rear face of drive piston flows past intermediate spool,

through detenting velocity orifice, over intermediate spool, and vents to

sump past forward/reverse spool.

Hydraulic fluid flows through minimum pressure orifice to left face of

drive piston and piston moves right at 2 ips.
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Figure 4-24. Hydraulic Actuator - Reverse Slow
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FRAME
The frame assembly consists generally of the structural members, drawer mechanisms,
and panels of the cabinet. Two additional subassemblies are, by virtue of their loca-

tion, considered a part of the frame: blower system and filter box.

Blower System

The blower system (Figure 4-25) provides positive pressure at the center of a disk
pack mounted on the spindle of a deck assembly. The presence of this elevated
pressure at the center of the disk surfaces results in an outward dispersion of air
over each disk surface. This air flow greatly reduces possible contamination and
damage of the disks and the read/write heads.

The system consists of a motor driven impeller that forces air through an absolute
filter (glass and asbestos) and related ducts upward to the spindles present in the
cabinet. Much of the ducting is extendable to allow the deck drawers to be extended
out the front and rear of the cabinet. Power to the blower drive motor is controlled

by the power supply BLOWER circuit breaker.

Filter Box

The filter box controls power to the cabinet in which it is located. The box is located
in the bottom of the cabinet and is accessible by opening the cabinet rear door. It
contains a circuit breaker (UNIT POWER) that controls application of main input
power to the cabinet power supply. The power supply MAIN POWER indicator
monitors the status of the circuit breaker. Frequency filters for the input power

lines are mounted inside the box.
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Figure 4-25. Blower System

41249000 A



DISK PACK

The disk pack is the recording medium for the MDD, The disk pack consists of
eleven 1l4-inch, magnetic oxide coated disks center-mounted on a hub. The recording
surface of each disk is coated with a layer (0.0002 inch) of magnetic iron oxide and

related binders and adhesives.

The 203 recording tracks are located in a 2-inch band near the outer edge of the
disk. Track 202 has a diameter of approximately 9 inches, while the diameter of

track 00 is about 13 inches. The tracks are spaced 0.010 inch apart.

The top and bottom disk surfaces are covered by protective non-recording disks.
The bottom protective disk is called the sector disk. This disk contains notches
that are sensed by the index transducer. The pulse outputs of the transducer are
used to determine disk pack rpm and to detect organizational segments of the disk

pack.

The lower hub of the disk pack contains a replaceable filter. This filter removes
particles from the air supplied by the blower. Keeping positive air pressure at
the center of the disks reduces the possibility of dust caused damage.

The disk pack has a two-piece container assembly. The bottom cover can be removed
simply by grasping and rotating the center hub. The top cover is designed so that it
can be ré?noved only by installing the disk pack on the deck spindle assembly. The
disk pack can be removed from the spindle only by using the top cover (see Section 2),
This design protects the disk pack from physical damage and greatly reduces the

possibility of contamination of the disk pack recording surfaces.
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' DIAGRAMS






DIAGRAMS

INTRODUCTION

This section contains diagrams that logically describe the MDD in terms of the
functions which the unit performs. Figure 5-1 through 5-11 are flow charts, simpli-
fied circuits, and timing diagrams that describe the First Seek function, the Power
Off sequence, the Direct Seek (forward and reverse) function, the Return to Zero
function, and the Read/Write operations. Figure 5-12 shows the cabinet ground
scheme.

The logic diagrams for the unit are provided on pages 5-14 through 5-23. The MDD
signal distribution drawing is located on page 5-24, and the unit power supply sche -
matic is found on pages 5-25 through 5-26.3. Schematic diagrams for the transducer

preamplifier cards and the SPL cards are found at the end of the section.
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Figure 5-3.

Deck or System Power Off Sequence
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CONTROLLER

DECK RETURNS
UNIT SELECTED
SIGNAL TO
CONTROLLER

CARRIAGE
MOVES FWD AT
2 1Ps

NOTE :
A\ iN1T SELECT AC

Figure 5-8.

1S LEADING
EDGE OF FIRST
TRACK PULSE
SENSED?

PANIED BY TRANSMISSION OF _OGIC NUMBER CODE FOR DES [RED DECK,

Return to Zero Seek Sequence

INDICATE CARRIAGE
T~ 26 AND MOVES REV AT
CLR FWD FF 26 IPS
UNIT READY CONTROLLER .
wo un1T seLecT YES | senps conTrow SET RTZS FF 300 M5 DELAY EEUCEI
0 RECEIVED AT SELECT AND
T 26 SIGNAL
CONTROLLER? RT2S BIT
CLR DEC CTR
AND ADD. REG
GENERATE PICK DETENT
L——— any sEEx CLEAR DETENT FF L pawL FROM
PULSE GEAR
SEND ON
RELEASE HAVE DETENT '\ YES
SET DETENT FF S o AT 5 MS DELAY crimoes
ENGAGED? AL
? CONTROLLER
N0
SEND SEEK

ERROR SIGNAL
TO CONTROLLER

6G8




BIT 6 OF TAG
CONTROL LINES

CONTROL SELECT
TAG

RTZS FF

DETENT FF

CLR DECREMENT
COUNTER

REVERSE CAR-
RIAGE

FORWARD FF

CYLINDER (TRACK)
PULSES

INTERMED IATE
FF

SLOW FF

FORWARD CAR-
RTAGE MOTION

DETENT PAWL IN

ON CYLINDER

5-10

- A

R

]

300 MS ————)‘

_

____%e——-zs IPS
—

— |

HYDRAULIC !
t HOME l

o
=

TRACK
00

—

—

—

Figure 5-9.

6G9
Return to Zero Seek Timing
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SECTOR SEGMENT
AT TRANSDUCER

INDEX PULSE-I346

SECTOR PULSES
1320 AND 1348

CONTENT OF SECTOR
COUNTER {(RANK 11)

ON CYLINDER

ON SECTOR OR
SEEK ERROR

COMPARE FF-1368

READ GATE

41249000 A

LATENCY OVERLAP-READ SECTOR 5

13 0 1 2 3 4 5 6 7 8 9 10

5C68
Figure 5-10. Latency Overlap Timing

5-11



5-12

ON CYLINDER I

HEAD SELECT

INDEX OR SECTOR | I
MARK

|

|

|

|

|

TAG

l

1
|
|
|
|
|
|
| 1
| )
INTERNAL HEAD r 0 uSEC {
SELECT -! 10w
i
|
i |
J |
READ GATE f.-ss uSEC (MAX) I |
|
|
|
|
|

o »mM>D

|
I_— i
i
READ GATE |
i
i
' |
| -JIez.S uSEC 25 pSEC >t I:
WRITE GATE II (60 BITS) | I
I ]
I ]
ERASE GATE ! |
1)
|
1

mA— 0%

SECTOR FORMAT g @ @ @@ @ @L @ ?

| o | e | e T T R

S S I A S R N RS N -

o oo b ko0 A bero zoo b faoo weec

+15, 425 420 NSEC + 1%
-25) NSEC NSEC +1%
NSEC
READ DATA TIMING WRITE -DATA TIMING
(AT 1/0 CONNECTOR) (AT 1/0 CONNECTOR)

NOTES:

@ TOLERANCE GAP 1 - 120 BITS - ACCOMODATES PHYSICAL READ/WRITE TO ERASE GAP
DISTANCE AND ALLOWS HEAD SWITCHING AND READ AMPLIFIER STABILIZATION TIME,

SYNC PATTERN 1 - 112 BITS - INDICATES BEGINNING OF ADDRESS AREA, CONTROLLER
MUST INITIATE SYNC BYTE (OR BIT) SEARCH MIDWAY THROUGH THIS PATTERN (REQUIRED
TO ENSURC THAT HEAD [S READING A KNOWN PATTERN EVEN UNDER WORST-CASE CONDITIONS
OF HEAD SKEW, RPM, AND INDEX TOLERANCES DUE TO DISK PACK INTERCHANGE),

@ ADORESS - 36 BITS (TYPICAL) - TWELVE-BIT UPPER ADDRESS, 12-BIT LOWER ADDRESS,
AND 12-BIT CHECKWORD,

° HEAD GAP - 120 BITS ~ ACCOMMODATES PHYSICAL READ/WRITE TO ERASE GAP DISTANCE,
e SYNC PATTERN 2 - 72 BITS - INDICATES BEGINNING OF DATA FIELD,
o DATA FIELD - 3864 BITS PLUS 12 BIT CHECKWORD,

POST AMBLE ~ 1 BIT -A PAD TO ENSURE THAT LAST BIT OF DATA IS NOT DESTROYED
OR DISTORTED,

TOLERANCE GAP 2 - 127 BITS - COMPENSATES FOR WORST-CASE CONDITIONS OF SPINDLE
SPEED AND OSCILLATOR TOLERANCES,

@ HEAD SELECT TAG LINE SHOWN OCCURRING AT LATEST ACCEPTABLE TIME RELATIVE 70
INDEX OR SECTOR MARK; NOT TO BE CONSIDERED A TYPICAL RELATIONSHIP,

5€70

Figure 5-11., Typical Sector Format Read/ Write Timing
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LOGIC CHASSIS POWER SUPPLY

o¢
GROUND
riar "':
L oJ | i
TBO2 | ,
T 11
|
TBOS
- — = -
CONN MTG = .
BKT TBOI

DRIVE MOTOR

UPPER DECK

1 1

DRIVE MOTOR

LOWER DECK

1 [

FILTER BOX

T———J

GROUND
(GREEN)

Figure 5-12. Ground Scheme
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DISCRETE COMPONENT
DISCRETE COMPONENT CIRCUIT INFORMATION EXAMPLE

INPUT TRANSISTOR
(IF APPLICABLE)

INPUT IS NON-STD \

FUNCTION IDENTIFIER
LOGIC TERM

QUTPUT TRANSISTORIS)

" F apPLICABLE)
LOGIC LEVEL T “
LOCATION
Cirp FSISSIAR Stiton
CIRCUIT TYPE CARD PLUGGED IN
(SEE BELOW) / 7 OF ROW A

SPECIAL CIRCUIT CHARACTERISTIC
0SC-0SCILLATOR OUTPUT FREQ

GENERAL

EXCEPT FOR SHEET 2, THESE SHEETS SHOW THE LOGIC REQUIRED TO
SUPPORT A SINGLE SPINDLE (DRAWN FOR AN UPPER SPINOLE)
SHEET 2 SHOWS I/0 _0GIC FOR BOTH SPINDLES

LOGIC CARD LOCATIONS/RELATIONS

CABINET -REAR

—_—
ROW A
LOGIC CHASSIS
ROW B

UPPER
SPINDLE DECK

Ay L

ROWS C AND D
UTD-PERIOD OF DELAY
»*
. LOWER ROWS C AND D
DISCRETE COMPONENT CIRCUIT TYPES: SPINDLE DECK
FAB LO LEVEL AMPL T ABINET
£aB Anaiog CarE” % NOT PRESENT IN 1X CABINE
HA- Wi LEVEL A
HJA ANALOG LINE DRIVER __________ —— —— e ]
%Q:} LAMP DRIVER ROW A {_ 14200 1J201 1J202
Ica LOGIC CARDS FOR XMTR
IDA”  SOLENOID DRIVER UPPER DECK AND RCVR CARDS| |
4 B
8l ER v
YO R i LOC 07 THRU 22 Loc 24 TheU 30| |
MAA  OSCILLATOR
MBA  WAVEFORM GENERATOR Loaic |
oas cHASSIS | (NOT USED)
9BAL  QUANTIZING DETECTOR | D200 Tyzol mizoz
QF - *
QDA”  SPEED DETECTOR LOGIC CARDS FOR |
QEA_ VOLTAGE'OR” LOWER DECK i
RBAS  LINE RCVR LOC 07 THRU 22 I B A e
ReA» switeweovR Vb Row_s.'.‘_lm LONNECTORS) _ .
RFA TERMINATED RCVR
v ELAY |
v Powe
vic 'AND |
VABL  speciaL AND/OR |
wB~ FLIP-FLOP |
XA-  PULSE SHAPER '
e _.__5"'_“”:‘_"5&1
GENERAL SYMBOLOGY |
P8 | |
7 @ — ' )
Lo
TEST POINT SCREWDRIVER INDICATES ANALOG
ADJUSTMENT SIGNAL L __sPINDLEDE
CONNECTORS AND JUNCTIONS
1420)-41 LOGIC CHASSIS WIRE
‘ TPUT
remm] A09-6 AI7-3
. 10200- 41 > —
'"D'ctggfc'“l‘_’g;gl‘“"““" WIRED "AND" FORMED BY CONNECTING Pt AQ
OUTRUTS OF TWO OR MORE CIRCUITS  %xIKPUT ON PIN 41"\ XXQUTPUT ON PIN 41 XX QUTPUT OF TERM EXITS canD
TO THE INPUT OF ANOTHER CIRCUIT OF CHANNEL I OF CHANNEL I OF ROW A ON PIN SIGNAL
R ON-SHEET CONNECTOR J200 CONNECTOR 4201 ENTERS CARD 7O RO A O
EMOTE ON-SHEET CONNECTIONS HXARROWHEADS SHOW SIGNAL FLOW AT 4 CONNECTOR, NO MECHANICAL
SIGNIF ICANCE (PIN OR SOCKET) IS IMPL
1,2 5,6
x rzm AB.44 TERM 124-
@ 7 ot
JZone £ 18 CONTINUED ON 2ONE 5,6 QUTPUT OF TERM EXITS TPUT OF TERM HAS TWO
INDICATORS TS SHEET N ZONE 7 e IS E0 TERM POR NEXT VD'EE%L'sNé&vog?NschEN;SEC%ONS
1.2 / \ s PIN CONNECTION ’
ke
3.4, 7,8
@" 1121

"E" CONTINUED HERE
FROM ZONE |

TITLE BLOCK

ODD NUMBERS USED TO DESIGNATE ZONES DURING
FIRST PASS THRU ALPHABET. EVEN NUMBERS USED
ONLY {F CONNECTIONS EXCEED 24 (I AND O NOT USED)

3478

FROM
K

INPUT TO TRANSMITTER COMING

«— OUTPUT OF RECEIVER GOING TO TWO
WIRED “AND " AT INPUT OF Ii21.

(-

Iz

LOGICAL 0 = OV

LOGICAL 1 = 3\,} AT DESIGNATED TEST POINTS
K“I:U) Lo
kil Los

OUTPUT FROM RECEIVER GOING TO
KIll IN ROW A, AND FROM T105 IN ROW A, AND TO I105 iN
ROW B

N ROW B

UNUSED INPUTS
GROUNDED

INTEBRID
INTEBRID CIRCUIT INFORMATION EXAMPLE  INTEBRID CIRCUIT PACKAGE IDENTIFICATION
{TOP VIEW)
FUNCT/ON + YT 44 a0 s +VVYVaARA
IDENTIFIER 87654321 zg}ERCCYUIgN 87654321
TEST POINT 8 000000049 00800088043
LOGIC TERM ON CARD 12 OF a 8 D24 148 °
A
KAGE Row A ORIENTING
BT PINS TTUT IMPRESSION T T T T T T
K 3 161514 13121 109
GYvYVYVYTY Yl
+t9avaovyw
87654321
png60Q
CIRCUIT
TYPE D24, A 8 A e
OR B SUFF X Q22
INDICATES [ ¢
SECTION OF TTUTUT UTTUTUTT
CIRCUIT 161514 13121110 9 161514131211 109
LOCATION- GYVYYVaaoe Gevaveaa
THIS TERM LOCATED
AT POSITION A ON KEY
THE CARD PLUGGED
INTO CONNECTOR 12 v
OF Row A T INPUT BN (7) @ COLLECTOR (TEST POINT)
& OUTPUT PIN{IS) + +6V APPLICATION PIN
B UNUSED G GROUND
INTEBRID SYMBOLS
FLIP-FLOP(TYPE F24) INVERTER(TYPE D24, 148,0R Q22)
SET SET SET
SET —
i ouT [ . ouT
CLR
IN CLR CLR CLR
ouT N 00T
UNUSED INTEBRID CIRCUIT INPUTS AND OUTPUTS ARE NOT SHOWN ON THE LOGIC DIAGRAMS
IF A GATE HAS ONLY ONE INPUT, THE GATE HAS NO LOGICAL SIGNIFICANCE AND IS NOT SHOWN.
EXAMPLES
ACTUAL SHOWN ON SHOWN ON
(TYPE I48 SHOWN) DIAGRAMS ACTUAL DIAGRAMS
i (] 1
4 3 2
10 4
] Il .
GATE 30F 4
5 / [— >SeT our- 2
" s PUTS USED
5 QUTPUTS d
2 INPUTS 7 [or{% ke
USED USED £L
o P UNUSED
1
2 INPUTS P [ cLR ouTPuTS
NOT USED lon
< 3 QUTPUTS n LEFT OPEN
GROUNDED NOT USED ALTERNATE L
LEFT OPEN B o] ALTERNATE

FF

TITLE

CONTROL DATA

DEVELOPMENT
DIVISION

KEY TO LOGIC SYMBOLS

TouutaT
BMiO|, BMIO3

SIZE| DRAWING NG,

40091400

41249000 A
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1,2 & 5.8

] o 14202-9
8IT © l A28-17 A26-21 | .m_’., A3ORST7A I 1200-23
1217 —> *—"\ahr—
- 14201-23 l Azs-20
. ";-ﬂ__‘;’ ! 2 X100 ' aze-18 |, A26-24 A30-14 A30RSTR I «— 1400
«——1t 1400 14200-3%
® 1.202-0 6 0-26  A28-29 e
A24-9  A25-5 f UNIT SELECTED/ < 1420
s X100 = RESERVED (UPPER) . | aze-12 sze-13 | 2420138
14202-88 . ’
T 1s201-28 KSI1 > -
aze- a26-20 [a3013  a3omesa 1013
exr ! I 1217 — < Ve | 1200-17 aze-ta o} L4 1 A28-16  1J200-38
Tec R o 106 KSIl > £ >
» Az--:sl A25-9 ’ 12 Az;u Kl02 I Aze-26 o A26-29 A30-16  A3OR9ER ' 19201-17 a23-36 s 9 e SEEK ERROR l 1J201-38
Gozoo ae :L_> [
K103 —>> noot ® UNIT SELECTEDI) | 1.202-00 se | e 1200-30
K103 A24-16  A23-12 RAA A2s-14 = RESERVED (LOWER . R
1i20i-3 > 12l 55" ko2 l TeF risoe-e ' B < VL aze-21| 14201-30
150078 1 I Aze- ‘”;”[";""’ Asonesa 1s201-21 CYL SELECT 1348
1350 —> € AN
- BIT 2 56
:tho;s > Tro l az6-32 , | L4 | o A26-34 A30-I8 A3ORISE l 14200-28 A28-24  1J200-33
1.200-3 I TP ve n‘_zll A25-18 . a2s-18 A26 » WA 1348 -
AZA-IT |y e >— K104 l ON SECTOR OR SEEK u;”*‘ se 1 l 1s201-28 | A2s-41 ss 1201-33
KI0S — e 1002 ® ERROR (UPPER) Ii21
KIOS 3 " 'Z:: 's A24-24 A25-17 A28-20 Kioa 06 T4202-€E ' 1121 14200-80
142047 | 29 A26-38 [ 435720 a3omosa 14200-31  a2s-42 /\ ¢ e
I €A R 3 R -
1J200-7 I s A4 | fozora: RE’AD CYL SELECT 1346 :- 36 ,¢ Q 2 A28-38] 1J201-60
1J/201-8 8 - l s 426-40 A30-22 A3OR94D
- ] . -40  1J200-64
14200-8 Tre . R - A J200-22 a28-37 A28-4
goo-s | . D e A2e “I Az7-t 2 s A2r-s o I ON SECTOR OR SEEK 14202-WM 56 | | b TeF 1346 > 30
Kio7 372 > Kios = ERROR (LOWER) tozor-22 | azr-ze A 15201-84
K107 _A23-26 Aze-29  A27-8 az2r-10 oM 1izoz-F 28 1600
19201-12 > L] > KIO6 I A28-41 4, 34 A26-44 ] a30-5  A3OR®RA l 29, 1600 14200-38
14200-i2 T 1737 — e 14200-28  A27-29 2 Tee
- - - :I_’ Aze-25 s-20] T4201-38
Y BIT 4 I azs-a2 4, s A28-45 430-8  A30R9SE I Lozor-2s HEAD SELECT 1513 ¥ 16
< TPC
J200-1 TPF l . . l 14202-4
14200-10 oo 24 A24-33| A27-9 7 O ,, A27-13 4 READ DATA (UPPER) ' 11200-28 aze-zs A28-29 IJ200-62
K109 2730 2 > “'é’ | 14202-FF o6 1513 >
A24-32 —aa 14201-24 I az7-3¢ ON CYL L4201-62
Kt Aza-34  A27-12 @ AzT-e A26-44] a30-9  A3OR98A 30
14201-13 25 L] ' 5» kios l 34 ~ l i bse 1523
U
1523
14200-13 I s A26-43  A30-10 A3OR98R I 10200-27  A27-37 ulin ﬁ,
BIT 5 W\~
IJ20%-H1
20 14200-11 Tre Tre l 14200-45 READ DATA (LOWER) .. L ,L TJ201-27 I CONT SELECT .
- - A27-18 A27-18 "
4 a2a-36 29 .zﬂ—: 12, ? 25> ko | 14z01-e0 azs-2i 19 2y A23-24 | N
K — O RG0S ® > I218,1220 1J200-29 SECTOR SELECT
ki 8573 2 524 ] s0 A24-40 A27-17 1o | 327 Jie 227020 4200-43 a25-22 a2s-23 l 14201-29 l az7-41 b
1J201-14 + M- >>—  KIIO I 1 , 20 24 > 1218,1220 33 1330
oo | 3g01-43 ] LOGIC NO. BIT O : I P 1330 14200-38
- BIT 6 14200-32 A27-42 se| 038
14201-18 e l 14200-41 e / 1224 senss| Torores
1J200-15 - - A27-24 IJ201-32 . <
E a2a-aq| a29-1 a29-8 14201-41 l A27-21 24
423 o = > iz | > 1220,1221 | 4———] @ Ms01
KIi3 —>» 1J200-47
Ki13 —A)ZA awl a24-45 A29-5 , azs-0 @ I 14200-44 a27-22 AtY—;: 1220 1221 ' TPF a4 28 A28-34 IJ200-63
1420118 >— Kti2 ] _ _
Im > ? 14201-44 | LOGIC NO. BIT | 10201-47 | A29-28 B 5ol @ UNIT READY 9201-83
ROIS (29 1223
14201-18 eIv 7 l 1/200-42 'é‘ ' 14200-30  A29-29 2| 335 [: 1223
A29-21 A29-24 7
1J200-16 s _ 1J201-42 9 23 > 4
2 Q . r26-8 | 429-9 aie | (:——> 3 > 1225,1227 | zsz01-50 UNIT SELECT
- xiis _:;‘_' ! AN ADDR/|RD CYL SEL,|SECTORIHEAD[CONT
Kiis A26-8 aze-s  mzoiz ® 1izoo-as  A23-22/\ 20] 135 es A2 e raar . mizoo-es CONT |DIFF SEL,OR| SEL | SEL | SEL
% .
1920120 3 v Kile | 10201-43 I LOGIC NO. BIT 2 l BUS [cYL SEL
(_l ] . 1J4201-65 A29-36 30 BIT O i [ | |WRITE
14200-20 14200-4¢ oo ' GATE
1J201-66 1J200-48 | “:",_“ l az2e-16 . 0-70  aze-37 BIT I 2 2 2 |RLAD
14200-68 | Tec a26-13 1201-48 | @ >— I227,1228 1.20 . ] GATE
L] BIT 2 4 4 4 |SEEK
A2 az¢-12 T 1J200-81 ' 14200-43 A29-17 " 12271228 ' IE RELEASE FVED
T | A25:2 A26-14 o8 UNIT BUSY w20-4 [ @ - 12 T3 8 8
I_B?—) ar| Az6-16 14201-49 LOGIC NO. BIT 3 s200-67 8 8 (o)
14201-7 1J 200 - 32 ™o ERASE
15200-11 ] 0.3 | @ T4201-67 | aze-ai s Q BIT 4 ' © s z:::
14201-34 1200-33 l 39 xzoz BIT S 32 (0] © |Rev
1.200-3¢ aze-s nzor-2 | @ 14200-72  A29-42 e 120 RETURN
4 | BIT 6 64 O | O |ooo
Kels 55" n200-73 CLEAR ® 10}
PACK UNSAFE - 14201-72 BIT? 128 0]
Keis 43 A “:"' n]@®
1J201-37 14200- 76 NOTES:
CQUIPMENT
o) | Ee  "Cer e coneo, B :
4 NPUT/ TRANSMITT 8MIOl, BMIO3S
(@ PARTIAL INPUT SIGNAL SHOWN. SEE SHEET 7 FOR ) 9 INPUT/OUTPUT NSM ERS S| oRAWING w5 wev |
COMPLETE GATING INFORMATION. AND RECEIVERS CIdOOSMOO S
(® ADDITIONAL OUTPUTS SHOWN ON SHEET 3. DEVELOPMENT ey *acE
@ TO ENABLE DAISY CHAINING WITH 821 FILE, DivISioN

41249000
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2

3,4

1,2 ¢ 5,6

Als-32

00 '6' aeman
Az-3 A2i-10 Are-33 Alecaeza A ' 2 L] L2% Le-34
000 3 > el (] > Y000
> * g T ‘
| A0 600 . X100 : alsnezs
A09-10 . r2e A 2 12K .
Fr—— — — — — — — — =9 > K300 63 € Wosl aigse
| WUMPER CARD 1 e T T T Twon T 7 " 0 J @
| H S22 A4-13 | >>——— 1623 AND sELow "
>——P>—— 1623 | Ar3-20 .
! I K402 < '(’)' Asnsia
| MOD 14 AND ABOVE azi-i8 Azi-l7 Are-23 AlecneIa A , A Ia.u ,
X C e T mooi—> > > i 49 . 432 100
A0s-8 <302 ' winwis
eV
A1s-18 ' 1 " l 12K yie-28
K602
Ale-12 i '@
=== —_————— = 1625
\ . JUNMPER CARD ] Aos-& — — T~ w0 iz T
| s01-20 u 012 Ale-i2 »>——— 1368 AND BELOW
>—>>— 1625 [ - ===
X | > K404 16! ersar
L MOD 14 AND ABOVE ‘: A2-10 A21-22 Ale-22 Au'cinn 4_1.‘_. « 4 2 _I'Ll ] 12K L e-20 To02
— — — — — —— - - — — - >
- AO9-14 j ] 3 .-jl Alsn94n
X104
K304 T X108 T o8V
als-s r24 V2K peerr
}——>>—— K604 1a39) Ke A
a08-17 " o d 10}
1509 [}
Ase alsr9sa
Az Azi-2 Ale-iz Kaos A ?)c ll At it
N003——3! % e K] « b Ko __ S toos
209-33 j’ s 1|3 -
>—— K306 X106 Alsnese
Al8-41 3 NI A |1 12K ot
>——— K606 1634 ﬁ Al8-10
Az 28 " " ~ ’
K408 ™ AIGRISA @
A2i-33  Azi-41 ats-37 Alscrosa A 1 o A 12K v
! (vu] o '8 : (ou] '$3% vo04e
8 >
Aos-22 3-’ \E j.l
>——— K308 X108 AlSR9SD
" 10 K109 0] oV
Ats-10 F24 A 2% L1600
r——=-——==-—=-=-==-=-=__. >—— K608 eze sl >
) JUMPER CARD TR . ] | [ s | 0]
901-28 00i-24 Are-i6 | L—)_>——_ — 1624 _AND BELOW " r(r)u AISRITA ey
: D> 1624 | A21-30 AZI'-l! Als-z9 Aucnnu l_'l‘ . 32 2 I_'l‘ L2X Lie-s0 Toos
WOD 14 AND ABOVE | Mzeir M W2
ISP — >——— K410 k1 10 uensre
-t - == - = Ao7-30 L ‘:;: A VO ['-"3?_ ooV
b >———— 1522 620 ,_,r'""l Als-32
acs- 16 n 127 UJ ¢
L 5> 1509 - o Alsnsna ey
- - - A .
azi-29  Afi-a4 Als-1s i Y . 84 (] ey l 2 pie-1e 1006
M- 3 nE -
[~ ——==7 (—>>—— k42 Xiiy by i
we  wi-a2 | An-28 - 3 WIH A |3 e,
: 5 > > K800 eze Jth l Ale-13
aos-s " B o]
. oD 14 4N0 ABOVE - 1509 e nenona
s wara Ais-s Au;:‘uu ox A 12X 4ie-s 1007
a2~y 300 NSEC AL > '
Alg-43 > A AR -
CYL 'SEL ROO9 19 LAdhd vior 5411ty 1 d !
A25-38 ls AA zas ,_; s (X1
UNIT SEL I231——> (azs-40) L ale- 41 A Ty e §
— - —_——— A25-2¢ A25CR30F 1407 —>
r® $200 = — " al (A23-34) (A25¢R300)
100 Al | — | 30 “';“ 3 | NE-44
ey r
I unt 4 ow | A4 | | r) ‘_zl 2 .
vine | I tezoz ! i ‘
L __ 1 L ] READ CYL ROI3 > m '::z&
NOTES: a28-04 Ate-21 H
©wor vseo UNIT SEL T231d—> ] v
: a23-26 "
2.LOGIC THIS SHEET FOR UPPER SPINDLE (A ROW),  (A23-38)  (Asecmise) CONTROGDATA Laviemeny

TO USE WITH LOWER SPINDLE, CHANGE A ROW LOCATIONS

T 2T TS ADDRESS REGISTER AND

BMIOI., BMIO3

AND CONNECTIONS TO B AND USE CONNECTIONS IN 'C 1400914 A
PARENTHES!S WHENEVER THEY OCCUR. CONTROL BUS STEERING m'c 40091700 1
QLocnzo ON LOGIC CHASSIS MAINTENANCE PANEL, SHOWN FOR REFERENCE ONLY. DIVISION 3 l’m ma

34 %78
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&

5,6

5,6

7.8

F-———— —————————n
I 1109 i
T™we ! 1729 JUMPER CARD :
O i A21-34 B0t-14 301 -13
@ msoz-v 208-v AI9-1 3, @ f 9 TPO . I —>> >——1736 |
72 >—‘—"__; —O [l 1
uzot-p ' 00 14 AND ABOVE |
ssi0
© V| mewmwser !
A19CR9%A L.;
J w0y
»:'Txns
— e — —I513
’”nou r Ll P s 11 ®
° J;',g: oD 13 1 110 1348
Y1736 AND SELOW | ™ Lt I346
[ Sy |
Atscassp A Al9-21 ?z
ROI7 Q.}’ J—r} )
AiSIA
BT ) ) —‘1 ON LINE -
2 Aischase 2K AISCRISC K AI%CRS30
e Jzoo-v Al9-20 . ol 2 3] 2108 Az amcrss 34 ] A R, °
> —0 ————>
@ O Jh $!123
l-ﬂ“*l) Al3 'L“_’ D24A
@ s3n A193¢
3 UNIT RESERVE 4
MY rorr A s j a-% 16
A TPE 7} . 2 - ABCR99S
AIn-14 1350
rots [oul r 0 ® ¥
UNIT SEL. r i? 3 10 ko2 Alg- Yas-zs
%20
Al9-22 A F24 ——— e —
he RO21 > o I “ Tre LYY L.
° 1 on UINE ]
3: + RELEASE I o !
= TP A2
@ xnsaoz-o J206-X AI9-33 ) ﬁ%z 7 r tzzs 2 9 OK L. uool
w208-Ar} Al £5% ————
@ s
AISCRITA
M
RroIS
T 2
MNTCRI08
ROI2 NT-40 .
8T 3 Al7-30
air.29 >—
; ———— e
! 2800-¥ r -
LOGIC NO. PLUG
s
@ IO ZWY AT e ;“A’ 0 :luoluTOR @ :
@ ) Ais AlS-42 J208-b XDS302-1 § 1
313 > >: +20v |
w20e-££) | sz - 1
+8V ]
| |
e | gume
NOTES: Als-z2 MOCRITA 2 ? ™
2 I3 4 A28
L LOGIC THIS SHEET FOR UPPER SPINDLE (A ROW). TO USE WITH LOWER ® 3 23 ®
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MAINTENANCE AIDS

GENERAL

Section 7 contains information on logic circuits, the criteria used in determining the
further usability of read/write heads and disk packs, and the tester card used in the

Maintenance section.

SPIL. LOGIC

The logic used in this device is generally termed SPL (Silicon Peripheral Logic). It
consists of two styles of circuits: discrete component and Intebrid. Discrete com-
ponent circuits contain individually identifiable resistors, capacitors, transistors,

etc. An Intebrid circuit is a chip containing an integrated circuit(s).

PHYSICAL DESCRIPTION

All components of the SPL cards are mounted on one side of a printed circuit board

(Figure 7-1) which is 6 inches wide and 4-3/4 inches high.

The cards are pluggable and are restricted in vertical and horizontal movement by
card guide spacers when inserted into the panel connectors. A card puller
(PN 84146900) which grips the upper and lower edges of the card is used for removing

the cards. No special tools are required to insert a card.

Numerical designators (1 through 99) are etched on the non-component side of the
board to identify each transistor. A 4-character alphanumeric designator is etched

on the non-component side of the board to identify the card type. A matrix code
(alphanumeric) also appears on this side. Non-amplifying components such as Intebrid

chips, resistors, capacitors, diodes, etc., are not marked.

41249000 A 7-1



@ MATRIX CODE

TEST POINTS (ETCHED)
PIN I PIN 2 h
I 2 3 a Y
— = o A
(@) =] ' = — —
i
l B
_ ' _ % _
O @INTEBRID ¢
CIRCUIT _
O (CHIP) B -
— . D
O 8sitir . - - -
ENTS — 1
O T \ ;T | ] €
- —
PIN 50
COMPONENT SIDE END NON-COMPONENT SIDE
NOTE:
@lNTEBRID CIRCUIT LOCATED AT 2B sciis
{VIA MATRIX CODE)
Figure 7-1. SPL Card

Pin Assignments

The module connector consists of a 37-pin male blade connector mounted along the

4-3/4 inch board dimension on the component side of the board.

Connector pins are numbered from the top starting with pin 1 and continuing through

pin 50 on the bottom. Thirteen pin positions are omitted. These are 3, 7, 11, 15, 19,

23, 27, 31, 35, 39, 43, 47, and 49.

Six pins of the 37-pin connector are reserved as follows:

Pin 2 Ground
Pin 4 -6v

Pin 6 -20v
Pin 46 +20v
Pin 48 +6v
Pin 50 Ground

7-2
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Test Points

Test points are located near the edge of the module opposite the connector and in other
strategic places on the component side of the board. Test points are assigned alpha-
betically starting with A on the top, outer edge. In most cases, test points A and Z

are available for ground reference.

USE OF RELATIVE LEVEL INDICATORS

The relative level indicator is a small circle located at the origin or termination of a
signal line, and tangent to a logic symbol. The presence or absence of this indicator
tells the conditions that are necessary to satisfy the function of the logic symbol. The
presence of the circle indicates a 0 logic level on that line is needed to satisfy the

function. The absence of the circle represents a logical 1 needed to satisfy the function.

AND FUNCTION

The relative level indicator used with an AND logic function may be interpreted in this
way: Only under the stated input conditions will the stated output condition occur.
Under all other input conditions, the stated output will not occur. For example,
Figure 7-2 indicates that only when A and B are 0 logic level (indicated by the circle
on their respective inputs) will the output of C be a logical 0 (indicated by the circle

on the output line). Under all other input conditions, output C will be a logical 1.

B O—°

sL2e¢

Figure 7-2., AND Function
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OR FUNCTION

The relative level indicator used with an OR logic function may be considered as
follows: If one or the other, or both of the stated inputs are present, then the stated
output will occur. Only when both of the stated inputs are not present will the stated
output be changed. For example, Figure 7-3 indicates that if either A is a logical 0
(represented by the circle on its input) or B is a logical 1 (represented by no circle on
its input), or both A is a logical 0 and B is a logical 1, then output C will be a logical 0.
Only when A is not a logical 0 and B is not a logical 1, will C not be a logical 0.

A
— " ¢

B o——

sL27

Figure 7-3. OR Function

A complete truth table for use with relative level indicators is given in Figure 7-4,

INFORMATION CONTAINED WITHIN LOGIC SYMBOLS

Discrete Component Circuits

Figure 7-5 shows a schematic (as shown on card schematic diagram) and the logical
representation (as shown on logic diagrams) for the same discrete component circuit.
Four lines of information are contained within the logic symbol. The top line is the
function identifier and designates the broad logic function of that particular symbol.

In this case, PA represents a high level amplifier, the logic function performed by the
circuit. The third line, also an alphabetic code, designates the circuit type being used
(HAB). The circuit type is a subdivision of the function identifier (a specific high level
amplifier). By using the circuit type designator, detailed information on that parti-
cular circuit can be derived in the following paragraphs (see Discrete Component

Circuit Descriptions).
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Figure 7-5, Discrete Component Circuit

The second line within the symbol is used to differentiate that particular symbol from
similar symbhols that appear in the logic diagram. It is called the logic term and con-

sists of a one-letter prefix and an assigned identification number (in this case, A705).

The numbers on the input lines to the symbol indicate which transistor is driven by that
input line. For example, the upper input has a number 22 on its line, showing that it

drives transistor number 22 (ie., Q22 on the card schematic diagram).
The output lines also have numbers associated with them. These numbers indicate

which transistor directly feeds the output line. For example, the lower output line has

a number 40 above it, indicating that the output from transistor number 40 (Q40 on the
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card schematic diagram) drives the lower output line. For other circuits additional
transistor numbers may appear below the logic symbol. These numbers refer to
internal transistors that are not directly connected to any input or output line, but are

a part of the circuit.

Intebrid Circuits

Figure 7-6 shows the schematic version (as shown on card schematic diagram) and the
logical representation (as shown on logic diagrams) for the same Intebrid circuit, The
first and second lines of information inside both blocks are the same, and have the

same meaning as for the discrete component circuit.

Line three identifies the Intebrid circuit type (D24), and on the logic symbol addition-
ally identifies the section (B) of the circuit chip. (Refer to the Key to Logic Symbols
sheet of the logic diagrams for detailed coverage of Intebrid circuit types being used

and the number of sections in each chip.)

The fourth information line in the block is for location information. On the schematic
version, 1C identifies the matrix block (Figure 7-1) in which the chip is located and B
identifies the section of the chip. The fourth line of the logic identifies the card

matrix location and it also identifies the logic chassis row (A) and the mating connector
in the row (13).

SCHEMATIC LOGIC
CHIP
REFERENCE
DESIGNATOR FUNCTION IDENTIFIER
LOGIC
0 — INPUT PN\ TERM
0 OUTPUT PINS 10
i 3
LA T TYPE Lourpur PINS
LOCATION (ON CARD)  SNS'SECTION (SHOWN AS CABLING)
CIRCUIT AND SECTION LJCATION (IN LOGIC
TYPE CHASSIS AND ON CARD)

scliz
Figure 7-6. Intebrid Circuit
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Pin information for the schematic and logic versions are similar with two exceptions.
The logic version does not show unused chip pins, whereas the schematic version shows
all unused pins connected to ground. Secondly, the schematic version shows a separate
origin for each chip output pin, while the logic version may show a single origin and
identify each pin as the line branches to its destination. This scheme is termed

cabling and conserves space and preserves appearance.

WIRED FUNCTIONS

The logical representation for wired functions is shown in Figure 7-7. These functions
are used where circuits have the capability of being combined as an AND function by
having the outputs connected. This is simply a physical connection and no electrical
or electronic components are involved. However, the logical interpretation of the
wired function is consistent with the AND truth table in Figure 7-4. Arrowheads are

used to depict logic flow into the gate. The gate output has no arrowhead.

SCiI

Figure 7-7. Wired Functions
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STANDARD/NON-STANDARD LOGIC LEVEL INDICATOR

The input to a logic function at a voltage other than the standard logic level is repre-
sented by a slash across the non-standard level line. Absence of the slash (or absence
of an A, see below) indicates a standard logic level on that line. Figure 7-5 illus-

trates the use of this symbol.

When the input signal to a logic function is an analog signal, the input line will have

an A across it.

INTEBRID CIRCUIT DESCRIPTIONS

Detailed functional descriptions and schematic diagrams for Intebrid circuits are
provided in CDC Pub. No. 60201000.

DISCRETE COMPONENT CIRCUIT DESCRIPTIONS

Figures 7-8 through 7-51 are the schematic diagrams for the discrete component

- circuits used in this device. A verbal description supports each circuit diagram.

The order of presentation is in accordance with the 3-letter alphabetical circuit type

designator.
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Low Level Amplifier - FAB

The FAB circuit (Figure 7-8) is a low level amplifier that amplifies the analog read

signal from the head. Input B is a gate input.

When input B is +20v, diodes CRNA, CRNB, CRNC, CRND, CRNE and CRNF are
forward biased. The voltage between CRNC and CRNLE and between CRND and CRNF
is clamped at approximately +2.0v. With all diodes forward biased, the read signal

can pass to the amplifier.

When input B is ground, diodes CRNG and CRNH clamp the voltage at +0.6v. This

reverse biases the input diodes. No read signal can enter.

The preamplifier is a three stage amplifier using an emitter follower output stage for
low output impedance. The integrated preamplifier has discrete component ac and de
feedback.

AC feedback is provided by CNE and RNH in the top half and CNF and RNJ in the lower
half of the circuit. The signal is brought back to the emitters of the input stage to

increase input impedance.

DC feedback is provided by RNG, RNE and CNC (to ground) in the upper half and RNK,
RNF and CND (to ground) in the lower half of the circuit. This feedback helps to
stabilize the output.

Capacitors CNG, CNH and CNJ, and CNK filter noise from the +20v and -20v power
supplies, respectively. The electrolytic capacitors filter low frequency noise. The

paper capacitors filter high frequency noise.

Open loop gain in the amplifier is approximately 180. Closed loop gain in the amplifier

is approximately 30.

7-10 41249000 A



+20V
8
| o
A D I
————— UA —A—
%—f—a FAB . DORE 120V
| U \—L
CNG
|5".F
+
+20V cn(u
] 0.0IuF
T 1
16_—4' D
L RN H ANG  CNE O
CNC 6.81 K 1000PF
T fooopr 10K
— RNE
10K
CNA
ACRNA CRNC CRNE 1000PF
O—H——1—M~ ) J
/1 X v
RNC u
6.81K N |READ
-20V p [PREAMPLIFIER
RND Q
6.81K ——-‘ T
CRNH 8! s
- ) "
CRNB CRND CRNF cNB AN CNF
1000 PF q 6.81K 1000PF
RNF —“M'-—-—-lé—“
10K RNK
10K 3
T 1 °
]
CND
T 1000pF Ny
= RNM 0.0IxF
2K .
|+ ]
NK =

-20V -
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

Figure 7-8.
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Gated Intermediate Level Amplifier - GJA

The GJA circuit (Figure 7-9) is an analog gate that is controlled by input B.

input B is +20v, both transistors are on.

When
All analog signals pass through the circuit.

Capacitors CNA and CNB ensure that only analog signals are passed. CNC filters

noise spikes from the gating signal.

circuit in the next stage.

When input B is +0. 2v, both transistors are off.

Dc power for the transistors is supplied by the

No signals pass through the circuit.

. + 20V
A D r___Jki oV
¢ 7 G JA E
AORC v/\\//-\ I20MY
/N /N ]
EORD ‘\7 U Ni20 MV
8
© CNA 1 cne
A I800PF T r1o00FF
! -
o—)t
RNA
1.9 6K anN
RNC D
IK O
I €
= RND —0
1K
> RNB
CNB .9 6K ep
¢ |S00PF
L
o.——)l :
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

Figure 7-9.
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High Level Amplifier - HAA

The HAA circuit (Figure 7-10) is gated by an analog gate circuit (GJA) and provides

the load and biasing for that circuit.
The preamplifier, ac feedback and dc feedback are identical to the FAB circuit.
Capacitor CND is added to the output of the second stage to decouple high frequency

noise.

High Level Amplifier - HAB

Input to the HAB circuit (Figure 7-11) is a balanced square wave. Output is also a

balanced square wave that follows the input.

When input A is positive, B is at O0v. Transistor QN is on and QP is off. The base of
QQ falls to near ground. Transistor QQ is off. Output C rises to approximately +0. 7v,
With QP off, QR turns on. Output D falls to ground.

When input B is positive, A is at ground. Transistor QN is off, QP is on, QQ is on
and QR is off. Output C is at ground. Output B rises to +0. 7v.

High Level Amplifier - HJA

The HJA circuit (Figure 7-12) increases the input signal power to transmit over a

coaxial cable. The input is a differential signal of approximately 3. 6v peak to peak.

The input signal across A and B is divided between resistors RNA and RNB. Tran-
sistors QN and QP are forward biased with a gain of 3. The -20v through resistor RNH
and diodes CRNA and CRNB and through resistor RNJ and diodes CRNC and CRND
forward biases QQ and QT, respectively. Transistors QQ and QT are in a common

collector configuration to provide a current gain,
Transistors QR and QS are emitter followers that draw very little current from QQ
and QT. They provide low impedance for discharging CNC and CND, thus reducing

delay time when crossing the zero volt point.

Output voltage is approximately the same as input voltage. Output current is 20 ma

maximum.
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Figure 7-12. High Level Amplifier - HJA
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Lamp Driver - IAA

The IAA Circuit (Figure 7-13) sinks a current of 91 ma to drive a lamp. Capacitor
CNB slows down switching time of QS and provides a ramp output to prolong the life of
the lamp. A "1" input at either A or B or both lights the lamp. Only when both A and
B are "0" is the lamp extinguished.

3v
AORB l |
| ov
A TIow c | je2opsEc |
L, ¢ 91 MA
B TAA c | ~ \
CURRENT —>| 140ms | oMA

RNA < RNB RNE RNG RNJ
1.2K l.2K 100K 390 10K
QR
A QP QQ
r@) |
B +
O L;cmx
IpF
RNF > RNH
3.9K ‘680
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
5¢c36
Figure 7-13. Lamp Driver - IAA
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A "1'" at either or both inputs turns QN on. CNA discharges through RND and QN.
The base of QP goes to ground. Transistor QP is off, so the base of QQ (3.8v) is
more positive than its emitter. Transistor QQ is on, causing current to flow through
RNJ. The voltage drop across RNJ (approximately 0. 7v) turns QR on. Transistor
QS turns on. Zener diode CRND clamps the voltage across RNL at 2. 0v, which is a

current of 91 ma.

A "0" at both inputs turns QN off. CNA charges through RNE until QP turns on. With
QP on, QQ, QR and QS are off. No current flows in the lamp.

Lamp Driver - IBA

The IBA circuit (Figure 7-14) sinks a constant load current of 200 ma. Capacitor CNA

ramps the output to prolong fhe life of the lamp connected to output B.
A "1" on input A turns QP on. The base of QN is at ground. Transistor QN is off.
The base of QR is clamped at +2. 7v by Zener diode CRNC. Transistor QR is on. A

2-volt drop across RNE assures a 200-ma current.

A "'0" on input A turns QP off. The collector clamps at +0. 7v when QN turns on. The

base of QR goes to ground. Transistor QR is off. No current flows.

Lamp Driver - ICA

The ICA circuit (Figure 7-14) functions as a switch supplying current to a lamp at
output B. When input A receives a ""0" (ground) signal, the lamp turns on. When

input A receives a '

1" (+3v) signal, the lamp turns off.

Output B is connected through a lamp to a voltage supply, typically +20v. When input A
receives a ''0" signal, transistor QN turns off. This allows the +6v supply to forward
bias transistor QR through resistor RND. Transistor QR turns on, conducting current
from the voltage supply, through the lamp and RNE to ground. The lamp lights.

"1" signal, QN turns on. Transistor QN conducts current

When input A receives a
away from the base of QR, removing the forward bias. Transistor QR stops conducting.

The lamp goes out.
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The voltage drop across RNE when QR conducts is directly proportional to the load
current. At a load current of 200 ma, the voltage across RNE is 2 volts. The base

of QR cannot go more positive than +2. Tv because of Zener diode CRNC. Therefore,
QR starts losing its forward bias when the load current reaches 200 ma (2 volts across
RNE). Transistor QR is thereby protected against a short circuit.

Low Speed Driver - IDA

The IDA circuit (Figure 7-15) acts as a switch. Outputs B and C are connected through
external resistors and a common load (typically a solenoid) to an external voltage
supply. A "1'" at input A causes current to flow through the external load. A "0" at
input A shuts off the current flow.

A "0" at input A turns off transistor QN. The emitter and base of QP are both at +6v.
Transistor QP is, therefore, not conducting, which keeps QT from conducting. The
left side of capacitor CNA charges to +6v, while the right side is held at approximately
+0. 7v by resistor RNH and the base-emitter voltage drop across QQ. Transistor QQ
is held on by the current through RNH, driving the base of QR to ground. Transistor
QR is off. The base of QS is at ground and is off. No current flows through the
external load.

A "1" at input A turns on transistor QN. The base of QP goes to ground, turning QP
on. This allows the +6v supply to flow through RNE to the base of QT, turning it on.
Then, 200 ma of current flows through the external load and QT to ground.

When the collector of QN goes to ground, the left side of CNA also goes to ground.
This back biases the base-emitter junction of QQ by approximately 5. 3v (the original
voltage across CNA). Transistor QQ turns off, allowing the base of QR to go positive.
Transistor QR turns on and drives the base of QS positive. Transistor QS turns on
and allows an additional 850 ma of current through the external load and QS to ground.

The base of QQ then rises toward +6v through the charging action of resistor RNH on
CNA. When the base of QQ reaches +0.7v, QQ turns on and QR turns off. This stops
the current flowing through QS by driving the base of QS to ground. The 850 ma of
current through QS lasts approximately 7 ms.

CNB limits the rise and fall time of the 850-ma current pulse.
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Write Driver - JAB

The JAB circuit (Figure 7-16) provides current to the write heads so that data may be
recorded. Outputs E and F are connected to opposite ends of the write head, which is
center tapped to ground. When input A is positive, current flows through ouiput E to
its half of the write head. When input B is positive, current flows through output F to
its half of the write head. When A is positive and the unit is writing, B is negative.
When A is negative and the unit is writing, B is positive, Therefore, only one half of

the write head may be activated at any one instant while the unit is writing.

With a positive charge on input A transistor QN is off. The base of QR is positive and
the emitter of QS is positive. The negative voltage at B turns transistor QT on. This
drives the emitter of QR negative. Transistor QR conducts,driving the base of QQ to
about -2v. Transistor QQ is an emitter follower, so the emitter of QR is also near
-2v. The -2v on the base of QP turns QP off. No current flows through output F (-20v
through resistor RNA only reverse biases an external diode). With QT on, the base of
QS goes slightly negative. Transistor QS is off, allowing the base of QU to go to +40v.
Transistor QU is an emitter follower, so the emitter of QU also goes to about +40v.
The +40v on the base of QV turns QV on. Current now flows from a +40v supply con-
nected to output G through transistor QV and its half of the write head to ground. A
resistor lies between output E and the write head to limit the current flow in the write
head.

When input A goes negative and B goes positive, QN and QS are on and QR and QT
are off. On the bases of QQ and QU are currents of +40v and -2v, respectively. The
emitter of QQ goes to about +40v. The emitter of QU goes to about -2v. Transistor
QV is off. No current flows through output E. Transistor QP is on. Current flows
from the +40v source connected to output G through QP and its half of the write head

to ground.

Input D supplies a negative voltage when the unit is writing to reverse bias diodes
CRNA and CRNF. If the unit is not writing, D is grounded and both inputs A and B go
negative. This turns on QR and QS. Transistors QP and QV are, therefore, off and
no current flows through the write head.
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Erase Driver - JBB

The JBB circuit controls the current driving the erase heads. When input E

(Figure 7-17) is a high voltage, output H provides current to erase heads.

When input E goes to a high voltage, capacitor CPA charges, causing a 10-pysec delay
before transistors QR and QP turn on completely. Output G is connected to a +40v
supply in a fault detect circuit. When QR is on, current flows from G through QR to
the erase head connected to output H. The ramp output protects the information on

neighboring tracks from being destroyed.

When E drops to Ov, CPA discharges through RPA., After 10 ysec, QP and QR are
off. Output H is at Ov.

Line Transmitter - LAA

The LAA circuit (Figure 7-18) provides a positive voltage output at C and a negative
voltage output at D when either A or B or both are a ""1'" input. When A and B are

both ""0'", the output is determined by the external load circuit connected to C and D.

If both A and B are "0'', QN is off. The base of QP goes positive and QP conducts.
This causes the emitter of QQ to be more positive than its grounded base. Transistor
QQ conducts. The collector voltages for QP and QQ will be approximately +0.9v and
+0. 2v, respectively. The difference in collector voltage is due to the positive charge
on the base of QP and the grounded base of QQ. RNC is smaller than RND to compen-
sate for this voltage difference. The emitters of QR and QS will be at +2.4v and -4.0v,
respectively. The base of QR is held at about +4. 9v by RNF and RNE, The base of

QS is held at about -4. 9v by RNG and RNH. Both QR and QS are off. The voltage at

C and D is, therefore, dependent on any external voltage supply that may be present.

If cither or both of the inputs go to ""1"", QN turns on. Current flows away from the
base of QP turning QP off. Transistor QQ is, therefore, off. Transistors QR and QS
are then forward biased and conduct about 25. 0 ma of current. CRND and CRNE are
forward biased and the output at C goes positive, while the output at D goes negative,
The voltage of either output is determined by the current flow through the external

load, but must be kept under 4.9v.
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Oscillator - MAA

The MAA circuit (Figure 7-19) produces an amplified, oscillating signal at a pre-
scribed frequency. The circuit description is divided into three parts: the D. C.
conditions throughout the circuit; the oscillator section of the circuit; and the ampli-

fier circuit.

D. C. Conditions

CRNA, RNA, RNB and RND hold the base of QN at approximately +17 volts. CRNB is
reverse biased by 3 volts and does not conduct. The emitter of QN is held at about

+16v, producing a collector current in QN of about 16 ma.

The base—emittef voltage drop dcross QR holds the base of QR near +0.7v. The
current through RNH is then 5.1 ma. With the base current of QR at a low level, the
5.1 ma must flow through RNJ. The voltage at the junction of the emitters of QP and
QS must then be about +10v. To maintain this +10v, the collector voltage of QR must
be near +10v. The collector current of QR is, therefore, 5.55 ma.

Oscillator

Transistor QN acts as an emitter follower yielding a high current gain with nearly no
voltage loss. CNB, CNC, and LNA form a resonant network. Near the resonant
frequency, the signal voltage at the junction of LNA and CNB can be much greater than
the voltage through RNE in the feed-back portion of the circuit. The gain around the
loop formed by QN, RNE, CNB and LNA is greater than 1. The system, therefore,
oscillates. When the signal at the base of QN exceeds 6v peak to peak, QN approaches
saturation, thereby limiting the amplitude of the oscillation.

Amplifier

Transistor QR is a common emitter amplifier. The output of QR is directly connected
to the bases of QP and QS. Transistors QP and QS are emitter followers that provide

a low impedance output. Capacitor CNF isolates dc voltages from the load.
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Waveform Generator - MBA

The MBA circuit (Figure 7-20) is a waveform generator whose output at C is normally
at ''0"" when both inputs A and B are at a ''0''. When either or both of the inputs go to

a''1", a "1" pulse is created at output C for a predetermined length of time.

When both inputs are at ""0" (ground), transistor QN is turned off. Transistor QP is
forward biased by the +6v source through RNF. Transistor QP then conducts current
from output C directly to ground. The output is a ""0". During this period the left side
of CNA goes to about +5v, while the right side is held at +0. 7v by the base-emitter
voltage drop across QP.

3v
. | ov
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Figure 7-20. Waveform Generator - MBA
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When either or both of the inputs experience a "1", QN turns on. Transistor QN then
conducts current away from the left end of CNA, driving it to approximately ground.
The voltage across CNA cannot change immediately, so that base of QP goes to about
-4, 3v, turning QP off. With QP not conducting the output goes to a '"1" (voltage is
supplied by the circuit driven by MBA). CNA now charges through RNF until the base
of QP reaches approximately +0. 6v. Transistor QP then begins to turn on and the
output falls back to ''0"". The pulse width in this case is about 35 usec,

When both inputs return to ''0", QN is again turned off, The left side of CNA goes
toward +5v through the voltage divider formed by RND and RNE, The right side of

CNA is again held at +0. 7v by the base-emitter voltage drop across QP.

Adjustable Waveférm Generator - MBC

The MBC circuit (Figure 7-19) is a tuned amplifier which is rung by the negative clock
and data pulses present at input A,

The tank circuit connected to the collector of QN is tuned (and is adjustable) to twice the
frequency of the input data pulses (each data pulse falls between two clock pulses;
absence of a data pulse is interpreted as a zero). The high Q of the circuit provides

a fly wheel effect and yields a sinusoidal signal that is almost totally free of peak shift.

Transistors QP and QR form a zero-crossing detector, emitter follower circuit that
provides high impedance so as not to distort the sine wave. The circuit clips the
positive half of each sinusoidal excursion so that the signal at the TP is a half-wave

rectified sine wave,

The transistor in the output load (next circuit) functions to clamp this rectified signal
and to provide what is nearly a square wave output at B,

Quantizing Detector - QAA

The input at A to the QAA circuit (Figure 7-22) is an AC signal. When input A is
positive, output B is a "'0" or ground. When input A is a null, output B is a "1",

When input A is positive, transistor QN is off. The base of QR goes toward -20v, but
is held at about -0.7 volts by CRNA, Transistor QR is, therefore, off. This allows
the base of QP to go positive, Transistor QP turns on, leaving output B at ground,
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When the signal on input A drops to a null, QN turns on, applying a positive charge
across CNB. CNB, LNA and CND filter the signal to remove any variations in the
envelop on the input signal (waveform A). When CND charges to a positive voltage,
QR turns on. This drives the base of QP to ground. QP turns off, allowing current

to flow from the +6v source through RNJ to output B. A "1'" (+3v) appears at B.

Quantizing Detector - QBA

The QBA circuit (Figure 7-22) gives a ''0" output at B when input C is negative. When
input C is positive, output B will be a "'1".

With a negative input at C, the base of QR is negative. The negative voltage is limited
to about -0.7v by CRNA. Transistor QR turns off, driving the base of QP positive.
Transistor QP, therefore, conducts current from the +6v source through RNJ to

ground. Output B is at ground, or a "0".
With a positive signal at input C, the base of QR is positive. Transistor QR conducts
current from the +6v supply through RNH to ground. The base of QP is, therefore, at

ground and QP is off. A voltage of +3v is therefore felt at output B (a ""1").

Quantizing Detector - QCA

Inputs A and B of the QCA circuit (Figure 7-23) are connected to the outputs of a sector
transducer preamplifier, Each time a sector is detected by the transducer, a 55-ysec
"1" (+3v) pulse appears at output C. The input at A and B is an analog signal. The
output at C is a standard logic signal.

With a 0-volt differential input across A and B, diode CRNA holds transistor QP off,
while transistor QN is on. The collector of QP is at about +19v. Transistor QR is,
therefore, off. The base-emitter junction of QS is reversed biased through resistor
RNJ. Transistor QS is off. Transistor QT is turned on by the forward bias supplied
through resistor RNQ and diode CRND, With QT on, diode CRNF is forward biased
and conducts current from output C through QT to ground. The output is near ground,

or a ”0”.
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When a sector mark appears, the differential voltage across inputs A and B rises with
B more positive than A. Transistor QP turns on and its collector voltage falls to about
+11v. The drop in voltage is felt at the base of QR. Transistor QR turns on, raising
the voltage on the base of QS. Transistor QS turns on. Transistors QS and QT com-
prise a single shot circuit whose pulse width is determined by resistor RNQ and
capacitor CNB. Transistor QT turns off, reverse biasing diode CRNF. Output C
rises to a "1'" level. After 55 pysec, CNB charges sufficiently to turn on transistor

QT. Diode CRNF is again forward biased and the output returns to a ''0"'. Resistor
RNP provides feedback to keep QS on while QT is off.

Speed Detector - QDA

The QDA circuit (Figure 7-24) monitors sector pulses to determine whether the spindle
is at a predetermined speed. If the spindle is below speed, no output is present. When
the spindle reaches the desired speed, an output current activates the speed relay

which signals the controller that the unit is up to speed.

Each time a sector is sensed, a short ''1" pulse is applied at input A. Transistor QN
conducts and completely discharges capacitor CNA through RND to ground. When the
pulse is removed, CNA charges through RNC. When the base of QP reaches the voltage
at the base of QR, QP and QQ turn off. Transistor QR conducts current to silicon
controlled rectifier CRM, turning it on. CRM draws current from the base of QS
driving it to ground, and from the base of QR through RNK. The base of QR falls to
about 9. 03 volts. OR then turns on firmly and prevents ''runt spikes'' on the signal

to CRM. Once CRM is turned on, CNB begins discharging through RNM and CRM.
CRM remains on until the discharge current from CNB falls below the holding current
of CRM (typically 1 ma). With the base of QS near ground, QS conducts. Transistor
QT turns off, QU is on, and QV is off. No output signal is felt at B.

If the spindle is below speed, pulses arrive at the input at a low repetition rate. CNA
repeatedly discharges and recharges to the point where QP and QQ are turned off. The

output of QR is a series of positive pulses with a pulse width determined by

T=TI—TC

where TI is the time between input pulses and TC is the time for CNA to change to the
point where QP is turned off. The pulses repeatedly trigger CRM. CRM holds the
voltage at the base of QS below the point where QS can turn off. Since QS is constantly

on, QV is constantly off. No output is felt at B.
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When the spindle reaches the required speed, the pulses at input A have the same

period as TC. The pulse width out of QR becomes T, - T = 0. Transistor QR never

emits a pulse. With no pulses out of QR, CRM nevei turr(ljs on. This permits CNB to
charge to the point where QS is constantly off. The higher voltage at the base of QS is
fed back to the base of QR through RNK to raise the voltage required across CNA to
turn off QP. This feedback prevents rapid fluctuation of the output when the spindle is
near the required speed. With QS constantly off, QU is off and QV is on. Current
flowing through QV activates the speed relay connected to B, and signals the controller
that the unit is up to speed.

Or - QEA

The QEA circuit (Figure 7-25) detects any decrease in voltage supply greater than 15%.

A fault condition will occur if:
1. -20 supply decreases below -17.0v
2. +40v supply decreases below +34. 0v
3. +20v supply decreases below +17, Ov

4., +6v supply decreases below +5, 1v

If all positive supplies are normal, QQ, QR and QS are off. Their emitters are held
at +5.8v by Zener diode CRNE and the value of RNW (determined by testing to give a
precise collector voltage). Current is pulled through QT, causing a voltage drop
across resistor RPA. This voltage drop turns QV on. Transistor QX turns off. If
any of the voltage supplies drop below 15% of their operating values, the respective
transistor turns on. ‘Transistor QT will then be off. Transistor QV turns off. Tran-

sistor QX turns on, driving the output to ground.

The negative voltage segment of the circuit is similar to the positive section. A
decrease in the -20v supply below 15% will turn QN on. Transistor QP turns off,
causing QU to turn off. Transistor QW turns on causing a voltage drop across RNM
which turns QY on. The output drops to ground.
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Quantizing Detector - QFA

The QFA circuit (Figure 7-26) detects a fault in the write and erase drivers or in the
head select circuit. If there is an open in the head, either of the drivers is non-

functional, or more than one head is selected, a fault signal occurs.

Inputs A and B are connected to the write and erase driver circuits and enter across a
voltage bridge to the base of QP. Normally, both inputs are approximately 32v. All
diodes are forward biased. Voltage on the base of QP is 32v and the emitter is at 31.4v
due to a reverse bias 0. 6v base-emitter voltage across QP. Transistor QP is off.

All input current goes to ground through RND.

If input A is higher than input B by 1.4v, CRNB and CRNC are forward biased. CRNA
and CRND are reverse biased. The voltage on the base of QP becomes that of input B.
The emitter of QP is 0. 7v higher than the base due to a 0. 7v drop across CRNB.
Transistor QP is on.

If input B is higher than input A by 1.4v, CRNA and CRND are forward biased. CRNB
and CRNC are reverse biased. The base of QP is at the voltage of input A. The
emitter of QP is 0. 7v higher than the base. Transistor QP is on.

Input C is connected to the head select circuits. If more than one head is selected,
the drop in effective resistance (due to external resistors in parallel) results in an
increase in current through RNA. This increases the voltage drop across RNA,
turning QN on.

If either QN or QP is on, QR turns on. Output D goes to ground to signify a fault

condition.

Quantizing Detector - QFB

The QFB circuit (Figure 7-27) is used to amplify and shape an incoming wave. The
input at A and B is a differential sine wave. The output at C and D is an amplified

and clipped version of the input wave.

41249000 A 7-39



TP

A
e f D
< ] oFA
_._/_....
A
1 1
CNA
CRND T 0. iuF
B CRNC CRNE
ﬂ e Qr
> RNB RNC
CRNA 3 4.7K crRNB ¥ 220k
+40vV <4
CRNF CRNG
RNA S _Lcne
c 348 % T 0.022uF
o ¢ ¢ QN

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

5c27

Figure 7-26. Quantizing Detector - QFA

7-40 41249000 A



N . T A s

A l C
A-QD |
D

B QF8

TP TP *0.2: c 1 I l

— )

+0.6v
Ov 0 [
RNS
390
e AAA—> + 20V
L’cuc e
RNG RNN ISuF
.96 K 1K ::1: c
RNC CRNC 2K CRND
TP cNA 17.8K aN
A ? | 000PF p CRNA W CRNB |
O \L -
7! RNP
RNE P 51.1
28.7K 1
RNW< RNH
680 S 5005«
RNF
28.7K
1
: N
CNB
Tp |OOOPF I
RND RNQ SRNT
17.8K < 51.1 22.2K
QT
> RNJ TR
1.96K ANR ? ()
1K -O
RNU
270
AAA—> =20V
L cnp
4II5F.F

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
5C24

Figure 7-27. Quantizing Detector - QFB

41249000 A 7-41



Transistor QR is the current source for the differential amplifier stage consisting of
QN and QP. Capacitors CNA and CNB filter out dc and low frequency noise and pass
the input wave which alternately turns on QN and QP. The output at the collectors of
QN and QP are clipped by diodes CRNA and CRNB to approximate a square wave. This
square wave is fed to the bases of QS and QT for another stage of differential amplifi-
cation. The square wave output at the collectors of QS and QT is again clipped by
diodes CRNC and CRND. The output at C and D is a clipped, square wave between Qv
and +0. 6v corresponding to the rise and fall of the sine wave at inputs A and B,

respectively.

Quantizing Detector - QFF

The QFF circuit (Figure 7-26) produces a positive pulse output in response to a
positive input pulse. The width of the output pulse is independent of the input and is
adjustable.

Assume a condition where QN is on. With the collector of QN at ground, QP turns off
and CNC begins charging (through RNL to ground via QN and QS) toward Vcc volts,
The duration of the charging period is controlled by the time constant RNL x CNC,
When the base of QQ reaches 0.7 volts, QQ turns on, QS turns off, and the output goes

to ground.

With the circuit in the condition of the preceding paragraph, a no-signal state will have
the following effect: Ground level at base of QN turns it off. Since QS is also off,
current is drawn through the base of QP and turns it on. Current now flows through
QP charging CNC in the opposite direction (from preceding paragraph) to about -5. 3
volts (Zener diodes CRNC voltage minus the 0, 7 base -emitter voltage of QRQ). As the
current increases and decreases (during charging period) through QP, the remaining
current still flows through RNL thereby keeping QQ on,

When a clock or data pulse is applied to the base of QN it turns on. With the QN
collector at ground, QP turns off and a -5. 3v base-emitter voltage appears across
QQ, turning it off, Capacitor CNC again charges through the variable resistor RNL
until QQ turns on,

When the circuit has been adjusted so that the width of the output pulse exceeds that of
the input pulse, QS stays on (after the input drops) to hold the base of QP at ground.
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Capacitor CND is a filter capacitor to provide a constant voltage across CRNC.

Line Receiver - RAA

The line receiver circuit, RAA, (Figure 7-29) provides a ''1" output at C and D when
the difference in input voltage (A minus B) is greater than +0, 6v, Under any other

input conditions, the output will be a ''0"".

Diode CRNA is used to maintain the threshold level at +0. 6v. Without CRNA the
threshold would be about +0,1v. That is, if input B were just 0. lv less positive than
input A, the circuit would switch to an output of '1",

Resistor RNE supplies the emitters of QN and QP with a constant current of about

4,25 ma, If the current in one transistor increases, the current in the other transistor
must decrease by an equal amount. If input B is more positive than input A (A minus B
is negative), QP will be turned on and QN will be turned off, If the difference ""A

minus B'" is only slightly negative, QP will conduct more than QN, but both will be on.
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The base of QR, therefore, becomes more negative than the base of QQ. Transistor
QR turns on, driving its collector and the bases of QS and QT positive. Transistors
QS and QT turn on, conducting current from the +20v supply through RNN and RNS,

respectively, to ground. The output at C and D is near Ov or a '""0".

If input A is at least +0. 6v more positive than input B (A minus B is greater than or
equal to +0. 6v), QN turns on and QP turns off. The base of QQ is then more negative
than the base of QR. Transistor QQ turns on conducting current from the +20v supply,
through RNK and RNL to ground. Transistors QS and QT are turned off as there is no
current to their bases. Current is then allowed to flow from the +20v supply, through
the load resistors to outputs C and D. The value of the output voltage is tempered by
the resistors RNP and RNU to ground, and is held at a ''1" level. The output is a '"1".

Line Receiver - RBA

The operation of the RBA circuit (Figure 7-29) is identical to the RAA circuit, except
that output C and its related circuitry are omitted. Output D remains intact (with the
addition of diode CRNC) and functions the same as output D in the RAA circuit. For a

detailed discussion of the RBA circuit, refer to the discussion of the RAA circuit.

Switch Receiver - RDA

Switch Receiver RDA (Figure 7-30) produces a ''1" (+3v) output at C when the grounded
switch connected to input A is open. When the switch is closed a ''0'" (0v) is felt at

output C.

A switch to ground is ‘connected to input A. When this switch is open, capacitor CNA
approaches +6v and QN is shut off. Transistor QP is, therefore, on and conducts
current to the base of QQ through resistor RNF. Transistor QQ turns on, driving the
base of QR to ground. Transistor QR is off, which allows current to flow from the +6v

supply through RNK to output C. The output is a positive voltage, or a 1",

When the switch is closed, the voltage across CNA rapidly increases through RNA and
the switch to ground because of the short time constant of RNA and CNA. Any contact
bounce on the switch will increase the discharge time. As the voltage across CNA
decreases, QN begins to turn on. As QN conducts current to the base of QP, the

forward bias on QP is decreased and QP begins to turn off. As QR turns off, the
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current through RND decreases due to the higher lead resistance (RNE) of QN compared

with QP (RNF).

across RND. The bias on QN is, therefore, increased.

The current drop through RND causes a decrease in the voltage drop

The cycle goes rapidly to

completion. Transistor QP is shut off. With QP off, the base of QQ is near ground,

causing QQ to shut off.

This allows the +6v supply to flow through RNH to the base of

QR. Transistor QR, therefore, conducts current away from output C and the output is

near ground or 0",

SWITCH
INPUT A
A LSA B
7 d RCA
8
LSA
A C
7 RDA ¢

OPEN
| UL HUUL (eseo
| |

- | 3V
J ov
34useC 3 fe 66 uSEC —3)| fe—
3v
F l——ov

NOTES:
I. VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

AND RESISTOR RNJ ARE FOR RCA ONLY.
@ CIRCUIT WITHIN BROKEN LINE BOX IS ADDED FOR RDA ONLY.

SCil

Switch Receiver - RDA, RCA

@ DOTTED CONNECTION

Figure 7-30.

7-46

41249000 A



When the switch is opened again, CNA charges slowly to +6v due to the long time con-
stant of RNB and CNA. Any contact bounce on the switch will hold CNA well below the
switching level of QN until the bouncing ceases. As the voltage across CNA increases,
QN begins to turn off. Transistor QP begins to conduct current away from the emitter
of QN.  Transistor QP turns on rapidly because of this positive feedback. The output

then returns to "'1".

Switch Receiver - RCA

The operation of the RCA circuit is similar to the RDA circuit, except that transistor
QR is omitted and the output is taken directly from the collector of QQ at B

(Figure 7-30). The output is, therefore, opposite from the output of the RDA circuit
under the same switch condition. When the switch is open, the output at B is a ''0"".
When the switch is closed, the output at B is a ''1". For a detailed discussion of this

circuit refer to the RDA circuit description.

Line Receiver - RFA

The RFA circuit (Figure 7-31) provides a non-standard "0" output at C when input A
is at least 0. 6v more negative than input B: Diode CRNA holds the threshold at 0. 6v.

Under all other input conditions the output will be a non-standard ''1".

If the differential input (A-B) is greater than 0. 6v, transistor QP turns on and QN
turns off. This drives the base of transistor QR more positive than the base of QQ.
Transistor QR conducts current from the -20v supply, through RNK to ground. The
output at C is near Ov.

If the differential input (A-B) is less than 0.6v, QN turns on and QP turns off, The
base of QQ goes more positive than the base of QR. Transistor QQ conducts and a
negative voltage is felt at output C.

Since a "1" is defined in MDD logic as the most positive voltage, the Ov output in the
first case is interpreted as a non-standard level ''1". The negative voltage output in

the second case is, therefore, a non-standard level ''0".

The receiver is self-terminated with 56 ohms to ground on each line.
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Delay - UA-, UBA

The capacitive delay circuit (Figure 7-32) delays a '"'1" input at A for a specified period

of time before providing a "1'"" output at B. The delay time for a ''0" pulse is negligible.
The delay circuit consists of a capacitor connected to ground.

Assume that a "'0" (ground) enters at A. If the capacitor is discharged, it remains

discharged. The output is an immediate ''0". If the capacitor is charged when the ''0"

signal enters, it discharges almost instantaneously. The ''0" appears at output B with
no noticeable delay.
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Ifa "1" (+3.0v) enters at A, and the capacitor is discharged, the capacitor must first

et

charge to a minimum ''1" voltage (typically +0. 7v) before the ''1" appears at output B.

The time necessary to charge the capacitor to this minimum voltage is the delay time

of the circuit.

The charge time is dependent on the value of the capacitor, the value

of an external resistor between the source voltage and the delay circuit, and the

minimum voltage required to produce a ''1" response.

Delay times for capacitive delays used in the MDD unit are as follows:

41249000 D

Delay

UAA
UAB
UAC
UAD
UAE
UAF
UAG
UAL
UAM
UAN
UBA
UAP

Time

0.3 usec
0.4 usec
0.2 psec
1 usec
500 ysec
2 psec
0.1 psec
10 usec
8 psec

5 psec
15 usec

60 msec
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Delay Circuit - UCA

The UCA circuit (Figure 7-33) provides a delayed "'0'" output signal at B a set time
after a "0'" is felt at input A. A ''1" signal is not delayed.

The operation of the UCA circuit is similar to the UDA circuit except the final tran-
sistor QU (Figure 7-33) is omitted for the UCA circuit. This allows a "0" output when
transistor QT (Figure 7-33) conducts, and a "'1" output when QT is turned off. For a

detailed discussion of this circuit, refer to the UDA circuit.

The time delay is still dependent upon the values of RNC and CNA. The delay for a
UCA circuit will be slightly less than the delay for an identical UDA circuit due to the

extra time taken for transistor QU to turn on in the UDA circuit.

Delay Circuit - UCB

The UCB circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of RNC and CNA are changed to produce a different time delay.

Delay Circuit - UCC

The UCC circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of CNA and several resistors are changed. In addition, a 10-ohm resistor is added in
series with the collector of QN to increase the discharge time of CNA when QN is

turned on.

Delay Circuit - UCD

The UCD circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of CNA and several resistors are changed. In addition, resistors RNA and RNB and
their connections are omitted, CRNA and CRNB are replaced by a 1K resistor, and a
47-ohm resistor is added in series with the collector of QN to increase the discharge
time of CNA.

Delay Circuit - UCE

The UCE circuit is identical in operation to the UCA circuit (Figure 7-33). The values
of CNA, RNC and RNH are changed. In addition, a 47-ohm resistor is added in series
with the collector of QN to increase the discharge time of CNA. The feedback to the
base of QR through RNL is omitted. Resistor RNG is replaced by a 3. 6v Zener diode
to limit the voltage on the base of QR to +3.6v.
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Figure 7-33. Delay Circuit - UCA, UCB, UCC, UCD, UCE

41249000 A 7-51



Delay_- UDA

The UDA circuit (Figure 7-34) provides a "1" output at B a set length of time after a
"0'" enters at input A. There is no delay for a "1" input signal. The output is an

immediate "0".

When a '"'1"" appears at input A, QN conducts current from the +6v supply, through
RNC to ground. The base of QP, therefore, approaches ground. The base of QR is
held at approximately +3. 8v by the voltage dividing action of RNG and RNJ. The
emitters of QP and QR are, therefore, held at approximately +3 volts. QP is off.
The base and emitter of QS remain at +6 volts, so QS is off. The base and emitter of
QT are both at ground. Transistor QT is off. The collector of QT goes to approxi-
mately +2. 4v due to the voltage dividing network formed by RNM, RNN and the base-
emitter voltage drop across QU. Transistor QU is turned on and the output is held

near ground, or a "0'".

When a "'0" (ground) appears at input A, QN turns off. This allows capacitor CNA to
begin charging from the +6v supply through RNC. When the voltage at the base of QP
reaches approximately +3. 8v, QP starts to conduct, drawing current away from the
base of QS. Transistor QS starts to turn on, forward biasing the base of QT. Tran-
sistor QT starts conducting. As the collector of QT approaches ground, the voltage
on the base of QR is drawn off through RNH. This decreases the voltage on the
emitters of QR and QP and drives QP to saturation. With QP saturated, QS and QT
are also driven toward saturation. When QT conducts, the base of QN goes toward

ground. Transistor QU is cut off and the output voltage rises to a ''1" level.
The time delay is determined by the values of RNC and CNA.

Delay - UDB

The operation of the UDB circuit is identical to that of the UDA except the size of
capacitor CNA (Figure 7-34) differs to cause a delay of 115 +25 ms.
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Figure 7-34. Delay - UDA, UDB
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Undirectional Time Delay - UEA

The UEA circuit (Figure 7-35) provides a 0. 1-ysec delay between the time that a -3. 5v
signal appears at A and the time that transistor QP turns off. Output at B is either

ground or an open circuit.
When input A is near ground, QN is off, Transistor QP is on. . The output is ground.

When input A goes to -3. 5v, capacitor CNA begins charging. After 0.1 pysec the base
of QN is sufficiently negative to turn QN on. Transistor QP turns off. The output is

an open circuit.

‘ ov
sl ] T
- 3.5V
>{ pem0.1 p SEC
B |——— — OPEN — ——— 0OV

uTD B
—F— vea|——

-20V =

RNA RNB
22K 6.8K

QP

A cf’NFA K/N o L

CNA

A A
j: 220PF =
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

B8C4a

Figure 7-35. Undirectional Time Delay - UEA
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And - VAA

The VAA circuit (Figure 7-36) consists of a single NPN transistor. When all inputs
connected to A are at a ''1" level, the output at B will be a ''0''. Any ''0" appearing at
A will result in a ""1" output at B.

When the input to A is a ""0'"", A is held at about +0.9v. This input is not sufficient to

forward bias diodes CRNA and CRNB or transistor QN. Transistor QN is off. The
output at B is a "'1".

When the input to A is a ''1", A rises to about +2.1v. This voltage forward biases
CRNA, CRNB and QN. Transistor QN turns on, conducting current away from B to
ground. Output B is left at about +0.9v, or a "'0".

Diodes CRNA and CRNB provide noise immunity up to 1.4v. Resistor RNB connected
to ground turns off QN when the positive voltage is removed from A.

r=-=o1 Vec
+2.1v ("1"
A 4.2 B .
VAA 77— A | | +0.9v (0)
—————d [ < O0v
""" 1 r-——-- Vec
B ‘ +2.10v (1)
+6V +0.9v ("0"
t Loeeed Sov

DOTTED LINES FOR CIRCUIT WITHOUT LOAD
AT A OR B

CRNA CRNB

QN

NOTE: VOLTAGE AND COMPONENT VALUES
ARE FOR REFERENCE ONLY.

5cat

Figure 7-36. And - VAA
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And - VAB

The VAB circuit (Figure 7-37) consists of two silicon peripheral logic inverters whose
outputs share a common load resistor, RNE. When both inputs A and B are "0"
(ground), the output at C will be a ""1" (+3v). If either or both of the inputs are a ''1",
the output at C will be a "0". This is an AND gate for zeroes, or a NAND function.

When both A and B are at ground, QN and QP are off. The output at C is supplied from
the +20v source through RNE. The output is a positive voltage, representing a non-
logical "1'", If input A experiences a positive voltage while B is at ground, QP turns
on and conducts current from the +20v supply through RNE to ground. The "0" on B
has no effect, as all the supply voltage is tapped to ground. The output at C is ground,
or a '"0". The situation is similar if A is ""0" and B is "1'". The output is "'0". If

both A and B have positive voltage applied to them, QN and QP both conduct. The

output is "0".

Capacitors CNA and CNB provide a one's delay on input B and output C, respectively.

They also maintain a noise barrier to isolate the circuit from stray pulses on the lines.

And/Or (Single Input) - VAC, VJW

The single input AND/OR or silicon peripheral logic (SPL) inverter (Figure 7-38)
provides an inversion from input A to output B: A "1" on A produces a '"'0" on B, or
a "0" on A produces a "1" on B. The inverter's output may be connected to the output

of other inverters to form NAND functions or NOR functions.

The SPL inverter is a éingle NPN silicon transistor connected as a common emitter
amplifier. When A is a "0'" (between Ov and +0. 3v) the transistor is off. This allows
current to flow from the +20v supply, through RNB to output B. The output is a "1'".
When input A is a ''1" (between +0. 7v and +3. 0v) the transistor turns on. The transistor
conducts current from the +20v source, through RNB to ground. This leaves output B

near ground, or a ''0'",

Since the base-emitter threshold for a silicon transistor is approximately +0. 7v, the

circuit ignores up to 0. 5v of transient noise.

7-56 41249000 A



20V
N I I T
ov
- —
B 14 ov
20V
A c ov
B VAS 7
- c L_____Jf—__—_] 7.4 MA
CURRENT OMA
+20vV
RNC RNE TP
. 1K
6.8K () ¢
R
CNB
A CRNC CRND
1000PF
O——h— QP j::
RND
22K
+20V =
-20V
RNA
6.8K
B CRNA CRNB
¢ QN
RNB
CNA 22K
_L_ 1000PF —
-20V
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
SC 14
Figure 7-37. And - VAB
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Figure 7-38. And/Or (Single Input) - VAC, VJW

If the circuit drives just one other transistor, the output may be connected directly to
the base of the driven transistor. ¥For a fan-out of 2 or more, a base isolation re-
sistor is required for each driven transistor. This resistor ensures that the base
drive provided to each of the driven transistors will be nearly independent of differ-
ences in base-emitter voltages. For a fan-out of 2 the collector load resistor must
be reduced by one-half its value for driving one transistor to provide for the additional

voltage drop across the isolation resistors.

Switching time for an inverter with a fan-out of 1 is typically 15 nsec,
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Power Driver - VJK

The VJK circuit (Figure 7-39) is similar to the VJS circuit with the addition of
capacitor CNB and two outputs. CNB slows the switching time of QN and provides a
ramp.output. Output B connects to the center tap of the head. Output C contains a

10K resistor and is connected to a voltage supply in a fault detect circuit. If two heads
are selected the effective resistance falls to 5K (two 10K resistors in parallel). The
increase in current causes a Fault signal, Output D contains a diode that isolates each
Write Gate.

| o

POW

A vJK D--/—% 8,Cc,0 OPEN
P\ [
(VJIK) ov

>t b=
B +40V
A OR B (vis) l———J ov
ws P~
RNC
2.2k 8
4 40V €- AAA-- O
RNC
® ® 10K c
+20V @~ " "~ - - - - -0
| @ cRric D
RNA L cnp -4 --- O
4.7 “T e8PF
A CRNA CRNB
S "
CNA RNB
:__I;looorr o =
NOTES: -20v

I VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
(® useD FOR VJK ONLY.
(® USED FOR VJS ONLY.

8C34

Figure 7-39. Power Driver - VJK
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Power Driver - VJL

The VJL circuit (Figure 7-40) is a gate used to bias an analog gate.

If +20v appears at A, QN turns on. The base of QP goes to ground.
off. Capacitor CNA charges through RND to +20v.

Transistor QP is
Output at B is a ramp to +20v.
A +0. 2v signal at A turns QN off.

When QP turns on, the collector voltage of QN
clamps at +0. 7v. CNA discharges rapidly through QP. Output B drops to ground.

+20V
A POW B A J l
—F—1 i * ov
+20V
a
S l—— ov
+20V
RNA RNC RN D
6.8 K 10K 2.2k
B
1.0
CNA
A CRNA CRNB CRNC T iooorF
O- — » M : QN - eP =
RNB
22K

-20V
NOTE : VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

sc3s
Figure 7-40. Power Driver - VJL
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And - VJM

The VJM circuit (Figure 7-41) gates a particular receiver into operation. A '"'0" input
at A results in an "open'' enable signal to the receiver. A '"'1" input at A disables the

receiver.

A "0" (0Ov) input forward biases diode CRNA. The +20v supply current is drawn through
RNA and CRNA, leaving the base of QN reverse biased. Transistor QN is off. Output
is held at -0.7v by the next stage.

A "1" input turns QN on. The output goes to ground. No recciver signal can pass into

the receiver.

+
A [ L 3v
ov

—q vuv —" _’|Td|<—

+0.
B I’“I_ o.5v
-0.7v

+ 20V

-20V
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
5c2e6
Figure 7-41. And - VJM
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Or - VJN

The VJN circuit (Figure 7-42) is a NAND circuit that inverts the input signal. Input A
is connected to the output of a receiver and to a gating circuit. If the Write gate is
off, the base of QN is grounded. The circuit is disabled.

When the write gate is on, QN turns on and the receiver inputs a ''0'', Transistor QN

turns on further and goes into saturation. Output voltage at B is approximately -0. 2v.

When the receiver inputs a ''1", QN comes out of saturation. Output at B is approxi-

matcly -3. 5v.

Whenever the write gate is on, QN is on to some degree. Only when the write gate is
off is the base of QN at ground and QN off.

TP

L—-] )
OR A l Y
A_+ B -0.7V
VIN
ov
° L
[ | sy
+20V
A
%.a“@
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O ' QN
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Figure 7-42, Or - VJN
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And - VJP

The VJP circuit (Figure 7-43) is normally used as the input circuit to a toggle flip-
flop. It ties two receiver outputs to a single-ended output. Capacitor CNA is used to

reduce the input impedance for faster switching.

When input A is near ground the base of QN is at approximately +0.9v. Transistor QN
is off. Output at B approaches -20v, but is clamped at -3.8v by a Zener diode in the
following circuit.

When input A is -3.5v, QN turns on. Output drops to approximately -0. 2v.

Input to A is short (100 nsec), negative, data pulses. Output B is also short pulses.

'S I I I

-3.5vV
A A B ov
-3.8V
+ 20V
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RNA 22K —
A I K
O—+— W\ QN
CNA B
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Figure 7-43. And - VJP
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Power Driver - VJR

The VIR circuit (Figure 7-44) is a +40v switch. A "1" on input A produces +40v at

output B. A "0" on input A stops current flow.

A "1" input turns QN on. Transistor QN conducts current from the +40v supply,
causing a voltage drop across resistor RNB. This voltage drop turns on QP. Output

B is at +40v.

A "0" input turns QN off. Since current no longer flows, the emitter and base of QP

are at equal voltage. Transistor QP is off. Output B goes to ground.

+3V

A ___J —L——- ov
. POW L8 o 1q e

VJR +40vV
) I I

RNC RNB
2.2k K
+40vV
A CRNA 'CRNB
O—— .3 QN QP
J_ CNA RNA 1 8
T 1ooo PF 1K =
NOTE:
VOLTAGE AND COMPONENT VALUES
ARE FOR REFERENCE ONLY.
’ sC28

Iigure 7-44.  Power Driver - \'JR
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Or - VJS

The VJS circuit (Figure 7-39) is a standard inverter with a capacitor delay at the input.

A "1" at input A pulls the output at B to ground. A "0" produces a +40v output.

Or - VJT

The VJT Circuit (Figure 7-45) is a gate to the WBB toggle flip-flop. A '"1" input at A
produces a ground at B, which keeps the flip-flop off. A "0'" input at A produces a

-3.5v output at B, which releases the flip-flop and presets it in a given state.

When a "'0" is applied to input A, the base of QN goes to ground. Transistor QN is off.
The base of QP is clamped at +0. 6v by diode CRNC. Transistor QP is off. QOutput BB
is -3.5v derived from the voltage dividing network of RNF and RNG.
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IFigure 7-45. Or - VJT
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When A goes to a ''1", capacitor CNA charges. After a delay, the base of QN is
positive enough to turn QN on. The base of QP goes negative through resistor RNE.

Transistor QP turns on. The output at B drops to ground.

And - VJU, VJV

The VJU and VJV circuits (Figure 7-46) are functionally identical. They consist of a
standard inverter circuit with a capacitive filter input. The capacitor also presents

a delay.
A '"1" on input A reverse biases diode CRNA. Capacitor CNA charges through RNA

until it is clamped at about 3 diode voltages (approximately 2. 1v). QN turns on.
Output B falls to ground.

If input A is a "0'", CNA discharges through CRNA. Transistor QN turns off. Output

B rises to a ''1" level due to the clamping by a Zener diode.

And/Or - VJW

Refer to circuit description for circuit type VAC.

I'lip-I'lop - WIBB

The WBB circuit (I'igure 7-47) is a toggle flip-flop with gate and data inputs.

Input B holds both transistors off by grounding the bases when the circuit is off. When
a write operation is tq be performed, the base of QP is released while QN is still
grounded by input C. This sets an initial condition for the flip-flop: QP is on, QN is

off.

After the flip-flop is pre-sct it is toggled through input A by a series of negative data
pulses.  The leading edge of the negative data pulse begins charging capacitor CNB.
Diode CRND becomes forward biased. QP is on. Output E is at ground. A voltage
of -3.6v across Zener diode CRNK keeps CRNN reverse biased. CRNK and CRNM
clamp the output of QN at -3. 8v.
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I'igure 7-46. And - VJU, VJV

The trailing edge of the data pulse results in a positive pulse to the base of QP. Tran-
sistor QP turns off. Output E goes toward -4v. Both sides of CNA are at ground.
Therefore, CRNC and CRNF are forward biased by the -20v source through RNC. The
base of QN goes negative. Transistor QN turns on and Output D) drops to ground.
Diodes CRNM and CRNJ are now reverse biased. Since the collector of QP is more
negative than the voltage across Zener diode CRNK (-3.6v), CRNN is forward biascd,

This clamps the voltage at output I at approximately -3. 8v.
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Figure 7-47. Flip-Flop - WBB
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The leading edge of the next negative pulse charges CNA and discharges CNB since
both sides of CNB are at about -3. 8v. The flip-flop will toggle on the ground-going

edge of the pulse in the same manner as described for the first pulse.

Toggle Flip-Flop - WBC

Inputs to A and B of the WBC flip-flop (Figure 7-48) are either a positive pulse or
ground. If A has positive pulse, then B is at ground. If A is at ground then B has a
positive pulse. If input A receives a positive pulse, output C will be at ground and
output 1D will be a constant positive voltage. A positive pulse at B will toggle the flip-
flop. C will then be a positive voltage and D will be at ground.

]'—l + 4v
» | ov
TP
+ 4v
A i C I l r_T__. ov
D

- + 4v
o I N
b L—— ov

WBC

+20v TP
RNA TP
2.2K c
O
RNC
A 100
QN QQ

RNB

r
N

x

—O i
-y
o
o

+20V «<—\N—

-
Oz
Oo

QP QR

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
6C3¢

Figure 7-48. Toggle Flip-Flop - WBC

41249000 A 7-69



A positive pulse to input A turns on transistor QN, which drives the base of QR to
ground. Transistor QR is turned off. Input B is at ground and QP is off. The base of
QQ is, therefore, positive and QQ turns on. This latches the base of QR at ground and
puts a ground on output C. With QP off and QR latched off, current flows from the +20v
source through RNB to output D,

When a positive pulse is felt at B, QP turns on. This drives the base of QQ to ground,
turning QQ off. Input A is at ground and QN is off. The base of QR is, therefore,
positive. Transistor QR conducts, latching the base of QQ at ground and driving out-
put D to ground. With QN and QQ off, output C is positive.

Pulse Shapcer - XAA

The input to A and B (Figure 7-49) of the XAA circuit is a 0. 7v balanced square wave
centered around a positive voltage. Each time the inputs change polarity a short

negative pulse is formed at output C.

The square wave input is sufficient to alternately turn QN and QQ on and off. A current
of about 5.6 ma is alternately switched between QN and QQ. When input A is more
positive than input B, QN turns off. The voltage at the collector of QN is about -20v.
The voltage at the junction of RNG and RNJ is -1.6v. When the inputs switch, QN
turns on. The collector of QN rises to about -8,7v. CNA forms a positive pulse to

the base of QR. The positive pulse turns QR off, QT on and QV off for the duration

of the pulse. The amplitude of the pulse is limited by CRNB. Charging time for CNA
is about 100 nsec. When the inputs switch again, QQ turns on and QN turns off. CNB
forms a positive pulse which turns QV off again for the duration of the pulse. The out-
put at C is ground until QV is turned off. During the short time that QV is off, a

negative pulse appears at output C.

Diodes CRND and CRNLE prevent saturation of QR and QS. As the collectors of QR and
QS approach ground, the negative voltage at the left ends of RNJ and RNK is limited to
the sum of the voltage drops across QR and CRND or QS and CRNE, respectively.

Diode CRNF prevents QV from saturating.
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Pulse Shaper - XAB

The input at A of the XAB circuit (Figure 7-50) is a balanced square wave between Ov
and +4v. The output at B is normally positive, but drops to ground for a short time at

the leading edge of the ground portion of the input wave.

During the positive portion of the input wave, transistors QN and QP are on. This
leaves the bases of QQ and QR near ground. Transistors QQ and QR are off. The
output at B is a positive voltage supplied through resistor RNE.

When the input wave goes to ground, transistors QN and QP turn off, With QP off,

the base-emitter junction of QR is forward biased. Transistor QR conducts and the
output at B drops to near ground. With QN off, capacitor CNA charges toward +20v,
When the charge on CNA reaches a level sufficient to turn on QQ, the base of QR again
drops to ground. Transistor QR turns off. The output at B returns to the positive

level.

Pulse Shaper - XAC

The XAC circuit (Figure 7-51) produces a 100-nsec ground pulse at output C when the
inputs at A and B change state, The output is normally positive. Input A is connected

to the set side of a flip-flop and input B is connected to the clear side.

When the flip-flop is clear, the base of QR is positive. Transistor QR conducts 10 ma
of current from the -20v supply through RND, RNC, QS, QR and RNB. The collector
of QN is at +20v and the collector of QR is near +13v, Transistors QT and QU are on
and QV and QW are off.

When the flip-flop sets, QR turns off and QN turns on. The collector of QN goes to
+13v, which drives the base of QT to about -6v. This turns QT off, driving the base of
QV positive., QV turns on and the output at C goes to ground. Capacitor CNA charges i
through RNE with a time constant of 135 nsec. After 100 nsec the voltage at the base
of QT has risen to +0. 7v and QT turns on. This drives the base of QV to ground. QV
turns off and the output at C returns to a positive level.

When the flip-flop clears again, a 100-nsec ground pulse is formed at C by QR, CNB,
QU and QW.
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HEAD AND DISK PACK REPLACEMENT CRITERIA

HEAD REPLLACEMENT CRITERIA

Heads of the MDD have been designed so that they should not need replacement if given
proper preventive maintenance and care. If a head requires replacement refer to the
Preface of this manual for the publication containing the Maintenance section. Refer
to that section for Head/Arm Replacement procedure. A head is defective and needs

replacing if any of the following conditions exist:
1. Consistent oxide buildup on head, indicating repeated head/disk impact.

2. Appreciable oxide buildup located primarily on the edge of the ferrite insert,

indicating a warped head.
3. Oxide or wear over 1/2 of the head face surface.
4. A head which is scratched over 1/2 of the head face surface.
5. Concentric scratches on disk surface. Inspect the head for imbedded particles.

6. Audible ping indicating that the head is hitting the disk surface.

DISK PACK REPLLACEMENT CRITERIA

The disk pack is designed to last the lifetime of the equipment. Replacement of the
disk pack is required only if excessive runout (see Disk Pack Runout Check) is

encountered or physical damage to the pack results in the loss of recording ability.

A disk pack is defective and needs replacement if any of the following conditions exist:

1. Damage to the disk pack resulting in a bent or broken disk. If a disk is bent

perform Disk Pack Runout Check procedure.
2. Gouged or scored disk surface causing the loss of stored data.

3. Imbedded particles in a disk surface that cannot be removed by cleaning and

are causing damage to the heads.
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Disk Pack Runout Check

This procedure determines whether a bent disk pack may remain in use. If the disk

pack fails to meet the requirements of the procedure, it should be returned to the

manufacturer for reconditioning.

1.

2.

9.
10.
11.

12.

Extend the upper deck drawer forward.

Release four half-turn fasteners securing right-hand shroud side cover. Set

the side cover aside.
Install the disk pack to be checked on the spindle of the upper deck.

Grasp the pack cleaning brushes, override the shaft detent mechanism, and

rotate the brushes into the disk pack.

Place the disk pack runout gage (P/N 84357600) base against the underside of
the upper deck shield and set the switch on the base of the gage to ON
(Figure 7-52).

Turn the bezel of the dial indicator to indicate zero. Orient the dial indicator
so that the plastic tip is not only contacting a disk surface but is deflected for
an indication of approximately 0. 020 inch. Tighten dial indicator in this

position. Turn the bezel to set the dial indicator to zero.

NOTE
A mirror is required to observe dial indicator when

some disk surfaces are checked.

Manually and 'slowly rotate the disk pack one full revolution while carefully
observing the dial indicator. The sum of the deviations (to cither side of zero)

should not exceed 0. 012 inch.

If a total deflection of 0.012 inch is encountered in step 7, recheck the indica-
tion. The total deflection must occur in a disk circumference of 4 inches or

more.
Repeat steps 6 through 8 for the 19 remaining disk surfaces.
Rotate the pack cleaning brushes clear of the disk surfaces.
Remove the disk pack and the disk pack runout gage.

Install the shroud side cover.
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5Ciie

Figure 7-52. Disk Pack Runout Check
TESTER CARD

The Tester Card (P/N 40072100) is a special tool used extensively in the maintenance

procedurcs of Section 6. As an aid in using the card, the schematic diagram (8FFN)

is provided in Section 5 and Figure 7-53 is the logical portrayal of the same card.
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READ/WRITE TESTER CARD

The read/write tester card (p/n 54014500) is used during maintenance procedures

that require reading or writing on a disk pack. The card is also used in troubleshoot-

ing procedures involving the fault detection circuit logic.

As an

aid in using the card, the schematic diagram (9DMN) is provided in Section 5.

The card is logically represented in Figure 7-54. Instructions for use of the card

follow.

INSTALLATION AND REMOVAL

—
. -

Bow N

o 3 OO O

9.
10.

11,
12.
13.

14,
15.

Stop spindle motor for deck to be tested,
Set associated ON LINE/OFF LINE switch to OFF LINE.

. Set associated power supply DC/OFF switch to OFF,

Remove 9DNN card from logic chassis location B0l (for upper deck) or A0l
(for lower deck). Install read/write tester card (p/n 54014500) in vacated

location.

. Set tester card ENABLE switch to OFF,

Set associated power supply DC/OFF switch to DC.

. Start spindle motor. Deck will load heads and stop at track 00.

Ground test point on card at COl or D02 that corresponds to the number of the
head to be used in the read or write operation (selects head).

Position heads to track location specified by maintenance procedure.

Perform read or write operation épeciﬁed by maintenance procedure according
to following applicable paragraph.

When maintenance procedure is complete, stop spindle motor.

Set associated DC/OFF switch to OFF. Disconnect any oscilloscope connections,
Remove read/write tester card from logic chassis location A0l or B0l and
install 9DNN card in vacated location.

Remove head selection jumper on card COl or D02.

Set associated DC/OFF switch to DC.
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WRITE

The following procedure commands an MDD deck to writc a scries of all "1's" or
"0's" (as selected) on a disk pack.

1. Set switches on card installed at B01 (upper deck) or A0l (lower deck) as
follows:

NOTE

A fault condition may occur if card switches are
manipulated without first setting ENABLE switch
of OFF position.

ENABLE switch to OFF

CS (Control Select) switch toggle up

RD (Read) switch toggle down

WT (Write) switch toggle up

ER (Erase) switch toggle up

PAT (Pattern) switch to 1 or 0 as desired

2. When it is desired to write the selected pattern, set tester card ENABLE switch
to ON, Disk pack is written on in first revolution,

3. Return tester card ENABLE switch to OFF,

4, Proceed with maintenance procedure, Return to step 11 of Read/Write Tester
Card Installation and Removal procedure when maintenance procedure is
completed.

READ

The following procedure commands and MDD deck to read data from the disk pack
track at which the heads are currently located.

1, Set switches on card installed at B0l (upper deck) or A0l (lower deck) as follows:
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NOTE
A fault condition may occur if card switches are

manipulated without first setting ENABLE switch
to OFF position,

ENABLE switch to OFF

CS (Control Select) switch toggle up
RD (Read) switch toggle up

WT (Write) switch toggle down

ER (Erase) switch toggle down

' 2, When it is desired to read, set tester card ENABLE switch to ON, Deck will
perform read operation until ENABLE switch is set to OFF,

NOTE

All Section 6 maintenance procedures requiring
that data be read from the disk pack, specify the
required oscilloscope connections for that test or
adjustment, Do not deviate. If, however,
unspecified troubleshooting is being performed,
the read operation may be observed at test point H
(Read Data) of the card located at A28 (upper deck)
or A26 (lower deck). Observed data will be in
accordance with Figure 7-55,

3.  Proceed with maintenance procedure. Return to step 11 of Read/Write Tester
Card Installation and Removal procedure when maintenance is completed.

] |<— 200NsEC

"1's" PATTERN l l l l ’ I ’ ( I

+4OO N SEC—

—r

OSCILLOSCOPE (SUGGESTED):

VERT = | V/CM
HOR — 0. I u SEC/CM
SYNC— INTERNAL 8Cl24

Figure 7-55. Read Data Trace

7-82 41249000 J



SECTION 8

PARTS DATA

Information for this section is included in BM101 and
BM103 Multiple Disk Drive
Pub. No. 41243700






SECTION 9

WIRE LISTS






DESCRIPTION OF WIRE LISTS

The two types of wire lists are:

WIRE LISTS

1. The line printer format which shows logic wiring.

2. The corporate (typed) form which shows non-logic wiring.

LOGIC WIRE LISTS

The following is an example of the logic wire lists with an identification, and an

explanation of the columns.

Wire
Identification
Wire
Length
Wire Origin
Location
AK50010 03 Al4
AK50020 05 Al4
AK50030 05 Al4
AK50210 04 AQ7
AK50211 04 All
1100520 02 BO06
1100521 02 BO7
1100522 02 B08
1100523 02 B09
1100524 02 B10

41249000 A

Wire Origin
Pin Number

Component
Code

Wire Destination
Location

Wire Destination
Pin Number

Ale 18
A08 14
A09 37
All 16
Al8 34
B07 48
B08 48
B09 48
B10 48
B1ll 48

TV HZHWHWOOOOO0

Wire
Size

Color
Code

Change

Order
222 1234
222 5678
222
222
222
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Wire Identification

If the identifier begins with a letter, the wire provides an input to a logic term; first
letter identifies the logic row of the term, second letter and the first three digits
identify the logic term receiving the input via this wire. If the identifier begins with
a numeral, the wire is not directly providing an input to a logic term and is generally
classified as a miscellaneous jumper. A sequential advance in the second to the last

digit indicates additional inputs to the same term.

AK50010 - single input OR to K500
AK50020 - single input OR to K500

A sequential advance in the last digit indicates the interconnections of an AND input.

Two input AND to K502

AK50210 }
AK50211

Wire Length

This column gives the wire length in inches.

Wire Origin Location

This column locates the origin of the wire on the logic chassis. Wires having a
common signal at two or more locations are interconnected in series. In the sample,
the fourth and fifth wires shown have a common signal. The Wire Destination Loca-
tion of the first wire becomes the Wire Origin Location of the second so that the series
string is from A07 pin 10 to All pin 16 to A13 pin 34. Note that the first four charact-
ers of the Wire Identification terms are the same for the three wires and that the

sequencing is from 10 to 11 in the last two characters.

Wire Origin Pin Number

This column identifies the origin pin or terminal of the wire.
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Component Code

This column identifies the components that are located in the Wire Origin Location
and the Wire Destination Location columns. The code letters are identified as
follows:

O - When both ends terminate at a logic card

R - When one end terminates at a miscellaneous com-
ponent (switch, resistor, etc.)

X - When one end terminates at a jack (or connector pin)

Wire Desitnation Location

This column locates the destination of the wire on the logic chassis.

Wire Destination Pin Number

This column identifies the destination pin or terminal of the wire.

Wire Size

This column identifies the size (AWG) of the wire.

Color Code

Solid colored wires are identified by repeating (3 times) the code number in this
column. Multicolored wires are identified by a number having two or three digits.
Each digit of the number identifies one of the colors. The code numbers are identi-
fied as follows: 4

0 - Black 2 - Red 4 - Yellow 6 - Blue 8 - Gray S - Shield
1 - Brown 3 - Orange 5 - Green 7 - Violet 9 - White

Change Order

This column identifies the engineering, field, or publications change order that affected
and/or altered that wire.
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NON-LOGIC LISTS

9 TITLE DOCUMENT NO. | REV.
WIRE LISTING WL
COMPUTER DIVISION SHEET OF
CONDUCTOR| FIND | GAUGE | COLOR |LENGTH ACCESS
IDENT. NO. (REF) {REF) (. DESTINATION FIND NO.| REMARKS
20 f 29| 24 | 903 | 03 l X12 03 X12
21 |29 t 993 | 03 } X13 03 | X13 09
22 |29 993 | o3 X14 03 : X14 . Joo
23 |29 993 | 03 l X15 03 I X15 09 I
24 29 993 | 03 ] X16 03 l X16 09 I

Wire lists other than logic are on a standard corporate form. The remaining
columns of the form contain information NOT normally applicable to
field usage and therefore are not explained.

The other columns indicate:

Gauge (Ref) Size of conductor (AWG)

Color (Ref) Color information

Length (Approx)

Length of conductor in inches

Origin - Origin point of conductor

Destination Destination point of conductor

Remarks - Useful comments
In multi-digit color codes, the first digit denotes base color and the remaining digits

denote tracer colors. The color codes for the non-logic lists are the same as those

for logic wiring.
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SHEET REVISION STATUS REVISION RECORD
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A RELEASED i 61962 -
B PEWNIB | CHAUGED 2 CARDE Ew [A-1e~q] £t
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NOTES:
1. FOR MECH ASSY AND PL SEE 40016000,
40016001,
2. FOR CARD PLACEMENT LIST AND LOGIC SCHEMATIC
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40068242, 40068342 (2X),
3. INSTALL A SOLID BLACK JMPER WIRE, FIND
NO. 76, FROM PIN 2 AND PIN 50 OF EACH
COMNECIOR, NUMBER AO1 THRU A29 AND BO1
THRU B29, TO THE CLOSEST HOLE IN THE
CONNECTOR MOUNT ING BAR FOR GROUND ING.
4. THESE WIRES ARE PRESENT IN A DUAL OHANNEL
UNIT ONLY. (LOGIC CHASSIS 40016000),
5. THESE WIRES ARE PRESENT IN A SINGLE CHANNEL UNIT ONLY.
(LOBIC CHASSIS 40016001),
AANGS L 1 1Y
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"ILW70811900 LOGIC CHASSIS REVISION F 1
AT10010 04 A21 13 0 A2 08 LNOGIC CHASSIS

"ATL0011 07 T A21 13 0 AZ1L i8 LOGIC CHASSIS NOTES
AI10020 08 A21 12 0 B25 08 LOGIC CHASSIS o
TATL0I1I0T 7T 04T A21T 16 0 T AZs 13 LOGIC CHASSIS

AT10111 02 A21 16 0 A21 17 LOGIC CHASSIS NOTES
ATT0T20 08 AZ21 08 0 BZ25 13 LOGIC CHASSIS

AT10210 04 A21 10 0 A25 18 LUGIC CHASSIS
AT102T1 " 02 A2l 109 A21 22 I.OGIC CHASSIS NOTES
A110220 09 £21 05 0O B25 18 LOGIC CHASSIS

“AI10310 05 AZ21 14 0 A27 08 LO5IC CHASSIS

AI10311 02 A21 14 O A21 21 LOGIC CHASSIS NOTES
AT10320 08 A2l 09 0 BR27 08 LOGIC CHASSIS

ATI10410 05 A21 33 0 A27 13 LOGIC CHASSIS

AIL0411 T 02~ AZ21 3370 Azl 41 LOGIC CHASSIS NOTES
AT110420 08 A21 32 0 R27 13 LOGIC CHASSIS

TAILO510 T8 TA2ZYT T30 U AZT 13 LOGIC CHASSIS

AI10511 02 A21 30 0 A21 42 LOGIC CHASSIS NOTES
ATI10520 07 A2l 40 0 827 18 LOGIC CHASSIS

AI106