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Floppy Disk
Floppy Disk
Floppy Disk
Floppy Disk
8" 10 MB

5I5”’ 3I5”, 2I5”, 1I8H 1I3H

“Spindle”
( 3600, 5400 7200
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18725
Notebook
35 55
8 Work Station
G

Base Casting

Spindle
Slider (and Head)
Actuator Arm

Actuator Axis Case
Actuator M°|%2“”9
Platters
e e
CSl Interrace t% i_ogm Boar

onnector
Jumper Pins

Jumper

Power Tape Seal

Connector

21



Co-C2, Co-Ni
Media

*+q

F

qv X B

2.2

21

(Magnetic Material)
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Conventional
Multigrain Media |

Patterned Magnetic Media

0+ magnetization
¢ emagnetliallon

. .""
: . ‘.‘ d m‘d’
trafisition , g bi'c;‘ = &o \oq%;\: .\\\,{\.\x\
s . o TR (0P %" A0
- sy ! > \
8 e

data 0il 10 1t;ijoll ;0j0p

oA

Spindle Motor
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Most drive use in-hub design motor

Ball bearing is the most common bearing being

use of below

fluid bearing is mostly used in 80G/platter or

/ 2.5"drives and below

2.4 Spindle Motor

I Read and Write Heads

Flexure
(Coil)

Disc
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Disk
motion

2.5

§
/«/—»A@vq //»//«/ :/7 7

Giant magnetroresistive
(GMR)

2.6
1 Head Positioning

HGSA (Head Gimbal stack ~ Assembly)
HGA ARM HGA

PCC - TRANSDUCER Print
Circuit Board (PCB)
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nuead Gimbal Stack Assembly

et

2.7 Head Gimbol stack Assembly
1 Disk Drive Controller

CPU  Computer

Interface (Drive
Controller) CPU
(Track/Sector)
1 Disk Drive Interface
Controller
CPU Interface Card

AT, IDE, ESDI, SCEI,
PCMCIA/ATA
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212 Solvent Cleaning

Solvent Cleaning

( Wash ) ( Rinse )
Solvent Cleaning

2.8

A a ¥ o o &
NINN 2.8 u.Nﬁqm'nmmnuqﬂmi'ﬂ'lun'\:‘mm'\m:mm'numu

2.9



3

2.9

Solvent Cleaning
1 1 Aqueous Cleaning Solvent Cleaning
2.10
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Floorspace /[ Footprint
Considerations

AQUEQUS SYSTEM
Load Wash Rinse Rinse Rinse Dry tDryV Unload
0 vV
n '
SOLVENT SYSTEM "

. Dr
Spray Reservoir Spray)ﬁinse
Rinse Wash Boll

2.10 Aqueous Cleaning Solvent
Cleaning
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2121 Solvent H
2.1 Solvent
Kauri - Butanol ~ Boiling ~ Vapor ~ Surface tension Vapor Pressure Heat of
Solvent value Point(C) Density ~ dynes/cm -g 25C  Vaporization callg
Trichloroethylene 129 87 453 287 70 56.4
Perchloroethylene 90 il 5.76 323 20 50.1
Methylene Chloride 136 39.8 293 21.2 350 8.7
n-Propyl Bromide 125 il 4.25 253 m 58.8
HCFC (AK-225AES) il 52 7 16.8 21 40.6
HFC ( Vertrel XP ) 94 52 7.86 151 253 TBD
HFE-71IPA 10 54.8 751 145 207 395
Acetone NA 56 2 2.1 229 134.7
Cyclohexane 58 80.7 29 24.9 95 85
Isopropyl Alcohol NA 82 21 2.7 40 166.1
N-Methyl Pyrrolidone ( NMP ) 350 2043 34 40.7 0.24 121.3
D-Limonene 67 154 473 2% 2 NA
Trans-1,2Dichoroethylene 17 478 3.34 215 33 72

2.1.2.2 Kauri-Butanol Value

Kauri-Butanol Value ( KB )
Solvent Solvent ( Substrate )
Solvent KB
( Organics ) ‘ ( Qi)
( Greases )

% 2247370
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2.2 Kauri - Butanol Value  Solvent

Kauri - Butanol

Solvent

value

Trichloroethylene 129
Perchloroethylene 90
Methylene Chloride 136
n-Propyl Bromide 125
HCFC (AK-225 AES ) 41
HFC ( Vertrel XP ) 9.4
HFE-711 PA 10
Acetone NA
Cyclohexane 58
Isopropyl Alcohol INA
N-Methyl Pyrrolidone ( NMP ) 350
onene "

Trans-1,2Dichoroethylene 117



2.12.3 ( Boiling Point)
( Substrate ) Solvent
' Solvent
Solvent
2.3 Solvent
Boiling
Solvent Paint (€ )
Trichloroethylene 87
Perchloroethylene 121
Methylene Chloride 39.8
n-Prcpyl Bromide 1
HCFC (AK-225 AES ) 52
HFC (Vertrel XP ) 52
HFE-71IPA 54.8
Acetone 56
Cyclohexane 80.7
Isopropyl Alcohol 82
N-Methyl Pyrrolidone ( NMP ) 204.3
onene 154
Trans-1,2Dichoroethylene 478

2.3

37



2124 ( Vapor Density )
Solvent Solvent
Solvent
Solvent Solvent
2.4
24 Solvent
Vapor
Solvent Density

Trichloroethylene 453
Perchloroethylene 5.76
Methylene Chloride 2.93
n-Propyl Bromide 4.25

HCFC (AK-225 AES ) 7

HFC (Vertrel XP ) 1.86
HFE-T1IPA 751

Acetone 2
Cyclohexane 2.9

Isopropyl Alcohol 2.1
N-Methyl Pyrrolidone ( NMP ) 3.4

- onene 4.73
Trans-1,2Dichoroethylene 3.34

38
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2125 ( surface tension )
78
Solvent
2.5 olvent
2.5 Solvent
Solvent Surface tension
dynesicm
Trichloroethylene 28.7
Perchloroethylene 32.3
Methylene Chloride 21.2
n-Propyl Bromide 25.3
HCFC (AK-225 AES ) 16.8
HFC (Vertrel XP ) 151
HFE-71IPA 145
Acetone 22.1
Cyclohexane 24.9
Isopropyl Alcohol 21.7
N-Methyl Pyrrolidone ( NMP ) 40.7
onene 25

Trans-1,2Dichoroethylene 21.5



2.12.6 (Vapor Pressure )
Solvent Solvent
Solvent
Solvent 2
Solvent 26
2.6 Solvent

Vapor Pressure

Solvent
g25C

Trichloroethylene 70
Perchloroethylene 20
Methylene Chloride 350
n-Propyl Bromide 111
HCFC (AK-225 AES ) 291
HFC ( Vertrel XP ) 253
HFE-71IPA 207
Acetone 229
Cyclohexane 95
Isopropyl Alcohol 40
N-Methyl Pyrrolidone ( NMP ) 0.24

D-Limonene 2

Trans-1,2Dichoroethylene 33

40

Solvent



2.12.7 ( Heat of vaporization )
|
359 / Solvent
Solvent
Solvent
2.1 Solvent
Heat of
e Vaporization callg
Trichloroethylene 56.4
Perchloroethylene 50.1
Methylene Chloride 8.7
n-Propyl Bromide 58.8
HCFC (AK-225 AES ) 40.6
HFC ( Vertrel XP ) TBD
HFE-71IPA 39.5
Acetone 134.7
Cyclohexane 85
Isopropy! Alcohol 166.1
N-Methyl Pyrrolidone ( NMP ) 1273
onene NA

Trans-1,2Dichoroethylene 12

41

2.1
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2128 ( Environmental / Safety )
Solvent
HAPs ( Hazardous Air Pollutants )
TLV ( Threshold Limit Value ) ( Flash Point )
solvent ( Total Hazardous value ) 2.8
2.9 2.10 2.11 HAPs  TLV

28  HAPs  Solvent

Solvent HAPs
Trichloroethylene Yes
Perchloroethylene Yes
Methylene Chloride Yes
n-Propyl Bromide No

HCFC (AK-225 AES ) No
HFC (Vertrel XP ) No
HFE-71IPA No
Acetone No
Cyclohexane No
Isopropyl Alcohol No
N-Methyl Pyrrolidone ( NMP ) No
D-Limonene No

Trans-1,2Dichoroethylene No



29 TLV  Solvent

Solvent
Trichloroethylene
Perchloroethylene

Methylene Chloride
n-Propyl Bromide
HCFC (AK-225 AES )
HFC (Vertrel XP )
HFE-T1IPA
Acetone
Cyclohexane
Isopropyl Alcohol
N-Methyl Pyrrolidone ( NMP )

onene

Trans-1,2Dichoroethylene
*Supplier recommendation

*Supplier calculated AEL

TLV

50
25
25
100*
50
213
750/400
750
300
400
100
NE
200



2.10 ( Flash Point)  Solvent

Flash point
Solvent Closed Cup ¢

Trichloroethylene None

Perchloroethylene None

Methylene Chloride None

n-Propyl Bromide None

HCFC (AK-225 AES ) None

HFC (Vertrel XP) None

HFE-71IPA None
Acetone -17
Cyclohexane -20
Isopropyl Alcohol 0.6
N-Methyl Pyrrolidone ( NMP ) 93
onene 49
Trans-1,2Dichoroethylene 2.2

21 (Total Hazardous Value )
Total hazard

Solvent Value
Trichloroethylene 413
Perchloroethylene 315
Methylene Chloride 30.1
n-Propyl Bromide 9.2
HCFC (AK-225 AES ) 5.2
HFC (Vertrel XP) 127
HFE-71 IPA 7.3
Acetone 15.9
Cyclohexane 235
Isopropy! Alcohol 142
N-Methyl Pyrrolidone ( NMP ) [A!
D-Limonene 8

Trans-1,2Dichoroethylene 28.6
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2131

(CHEKSE)

(Monitoring)
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2132 (PARETO DIAGRAVE)
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(CAUSE AND EFFECT DIAGRAM )
()

4

4-5

48
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2135 (CONTROL CHART)
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Control Chart

1
X-R Chart
I-MR Chart

2
PN Chart
p Chart
¢ Chart
Chart

1
Control)
2
Control)

2.14

50%

( Traditional Purchase )

(Vendors )

50

" (Under

* (Out of

( Suppliers )

( Modern Purchase )
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2142
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7 1
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2144

( Fitness - for - use )

55
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2146

56
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of
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10.

( Production
Control ) (Materials Management)

2148



2149

59



21410

Incoming  Inspection

60
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Source Inspection

100% 21
2.12
100%
(Inspection and testing for
quality control ) 3
1 ( Screening )
2 (Lot by lot inspection or
sampling )

3. ( Process inspection )
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2.1.4.11

First - piece
inspection

( pre-production quality evaluation )
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2.14.13

100%

2.13

64
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( Rating )

%
100

2.14.15 &

(Weight )

66
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2
L ( Matrix decision model )
2 (Sequential decision )

2151

. ( Feasible alternative )

(Mutually exclusive )

( Controllable factor )

. ( State of nature )

(State)
( Possible future ) ( External condition )
( Future event)



( Mutually exclusive )
( Collectively exhausive )

(' Uncontrollable factor )

( Outcome )
outcome )
( Objective )
( Subjective )
( Likelihood )

( Value of the
2

68
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216.1

2.16.2

( Decisions under assumed certainty )
( Decisions
under risk )

( Decisions under uncertainty )

69
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2.16.2.1
( Procedure ) (Rule )
Bowker and Lieberman ( 1972, p. 148)
( Decision procedure )
( Decision rule ) 1"

@

21622



1

" ( Posterior
Probability )

2.1.7 ( Nature of Decision Making )

Chester |.
Barnard ( 1938 )
Herbert A. Simon ( 1960 )
(Intelligence
Activity )
( Design Activity )

( Choice Activity )
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( ( Newman, Summer
and Kirby, 1972)

2111 ( Steps in Decision Making )

Herbert A Simon

Simon
3
Frederic ~ . Taylor
Scientific Management Taylor
( Problem solving )

4-5 '

8 -9
Simon 3

2172 ( Problem Identification )

Taylor
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Charles H. Kepner and Benjamin B. Tregoe ( 1965 )

2113 (Information Search )

Simon

( Complete information )
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( Relevant, necessary
and sufficient information )

2174 ( Evaluation of information )

2.1.75
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2.1.7.6 : ( Selection of alternative )

( Selection of a course of
action )

2117 (Implement of decision )
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(Alexis and Wilson, 1976 ; Moore and Thomas, 1976 )

2.1.7.8 A ( Decision making criteria )

I ( Maximization )

( Complete
knowledge )
( Maximize )



7

Sub -
optimization
2
( Maximin )
1 Maximin Maximize minimum

outcomes
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( Minimax )
1
Minimax
Minimize maximum regret
( over self-protection )
( Satisficing )
James G,

March and Herbert A. Simon ( 1958 )
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March and Simon
Satisfice

( Decision making situations )

(aspect )

( Certain situation )

79



( Uncertain situation )

80



2.1.7.10

( Probability )

situation )

( Expected value )

( Decision making techniques )

81



( Delay Tactics )

( Experience & Judgement )

82
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( Quantitative model )

( eg, Eion, 1969
Thompson, 1971 Heeman, 1976; Sutherland, 1977 )

( Expected value )

( Operation
research )

( Electronic )
( Computer )
(' Simulation )



Subjectivity

Subjectivity

( Creativity )

( Brain storming ) Alex F. Osbom ( 1953 )

Brain  storming 2

84



5%

2.2

, 2539

, 2942

8,500

MM - 2

MTM-2

95%

MTM-2

85



2542
Slider Flexure

( Cause and Effect Diagram )

Slider

( Interaction )

( Replication )

300

16

Flexure

41

86



, 2545
g

0.0127 + 0.00294
0.00330 0.00270 £ 0.00036

3

, L2589

87

0.01000 +

@
82



, 2538

8l
16

88

2.6

100
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, 2943

60,059 52,187
5.80 4.95
370,760 377,655
13 2.6
16,692,792

, 2544,

( Failure Mode and Effect Analysis, FMEA )

( PFMEA )

(RPN)
RPN
RN 100
1631%  93%(  1%)



1.10% (

0.42%)

(RPN)

, 2542,

20.00 %

78.57 %

90

152%

RPN
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