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Study cause of helium fill machine problem in hard disk drive
manufacturing process
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ABSTRACT

In the present, hard disk drive has become highly important in storing large
data. Nowadays, hard disk drive needs to be filled with Helium gas, but there still are
many problems about filling. So, this project is created to find the cause of the
problems and to find the methods for improving the production to be the most
effective. The project analyzes three problems which are 1) the gas filter material used
to fill within the work piece is damaged, 2) Printed Circuit Board (PCB) of the hard disk
drive has problems in connecting to Helium gas filler machine, and 3) pressure within

the work piece is not qualified following the specification (Pressure out of specification).
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AMARUIN .

Data Sheet

@) seacare
Enterprise Capacity
3.5 HDD (Helium

Maximum Storage Capacity for Highest Rack Space Efficiency

TB per dnve /for 50% m tabytes pes rack

¥'s lowest powerand.weight for optimumidata center TCO

2TB8'HOD performance with enhanced caghing, making it perfect tor Big
hcatons

® Hypers¢ale SATA modet tunedtortarge-data transters

® PaowerBalange. [eatue optimizesIQRS Watt

® sAdvanced Wiite Caching fealutestar 20°% boost in randonmwrile |

& Forqged. wrouaght-aluminum base and a helium sealed-drive'design with no poros

and/unitorm densiy
* Supenor matenalandiweld widti design for'a mare robust. hefmetically sealed-dnve

enclasure that pr ts from heliumiieaks

. Digital environmental sensors formeasurning intemal préssute. helping to ensure high

ehability. performance and-qua'ity

® | atesthermetic ntarconnect technology supparting higher data rate heads and higher

pincounts for extreme thermalconditions

o Proven entemrise-class rehabilidy backed by 2.5M=hr MTBE

Best-Fit Applications

@ Hyperscale apphcations/cloud datacenters

& Massiverseale out datd centers

& BigDataapplications

®  High-capacily density RAID storage

o Mainstream enterprise extetnal storage arrays

* Distributeddile systemsincluding'Hadoop and Ceph
& Enterprise backup and restore—D20D . welual tape

® Centralized stirvelllance

= o ) -
M A1 sheasiBennivvesesananins ( Bldey )
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@SEAGATE

Enterprise Capacity
3.5 HDD (Helium)

VERSION 7

Capacity 1278 1278

Standard Model (512e) | ST12000NMO007 ST12000NM0027
t Standard Model (4Kn) ST12000NM0047 ST12000NM0067
SED Model (4Kn) ST12000NM0057 ST12000NM0077
SED Model (512e) ST12000NM0017 ST12000NM00D37
SED-FIPS Model (4Kn) | ST12000NMO157 | ST12000NMO167
SEDFIPS Model (512e) ST12000NM0137 : ! ST12000NM0147

Supenor Helium Sealed-Drve Design With Wide |

Weld Yes 1 Yes
Digital Sensors lor Helum Pressure - Yes Yes
Protection Informaton (T10 DIF) i y- Yes
SuperParty | Yes | Yes
PowerChoice ™PowerBalance ™ Technology Yes Yes
Low HalogenHol-Plug Suppen [ Yes g ! Yes
Cache. Mulisegmented (MB) 256 256
Organi Soiderbiity Preservative | Yos i Yes

Secure Download and Duagnostics (SD&D) RSA !
Yes ! Yes
2048 sgned trmware

RelabityData Iniegrey

Mean Tme Between Faiures (MTBF. hours) ! 2.5 Milon | 2.5 Mifion
Relabitty Raing @ Ful 24:7 Operalon (AFR)_ | 0.35% i 0.35%
Nonrecoverable Read Erors per Bils Read | | seclor per 10E15 | 1-sector per 10E15
Power-On Hours per Year (24x7) | 8760 8760

512e Sector Size (Bytes per Sector) | 512 512,520,528
4Kn Sector Sze (Byles per Sectar) | 4096 4096, 4160, 4224
Limited Waranty {years) | 5 | 5
T Gl N T R A SN (N o B o) e
Spindle Speed (RPM) ! 7200 | 7200
Intertace Accass Speed (Gb's) } 60.30 | 120,6.0,30
Max. Sustained Transler Rate OD (MB/s MB/s} ] Up to 261. 249 | Upto 261. 249
Random Read/Write 4K QD16 WCD (10PS) | 1701400 } 170/400
Interface Pons Single Dual
Rotational Vibralon @ 1500Hz (rad/s’) ‘ 125 125

Idla A (W) Average | 5.0W 5.5W
Average Lalency (ms) 416 T 416
Operating Power ‘ 78 | 93

Power Supply Requrements +12Vand +5V

+12Vand +5V

Temperalure. Operating (°C) | 5°C-60"C 5°C-60"C

Vibration, Nonoperating: 10Hz 1o 500Hz (Grms) | 227 227
e st e e R A BB o LK
Height (mmvin. max} 26 11mm'1 028in 26.11mm'1.028in

Width (mmvin, max) 101 60mm 4 0in | 101.60mm4 Oin

Depth (mmn, max) 147.0mm/5.787in | 147 0mm'5.787in

Weight (gb) 6500/1 433 | 6509/1.433b

Carton Unit Quantity 20 20

Cartons per Paliel / Cartons per Layer ] 408 | 40/8

AN 1.2 swaziduaalUseseninfantasi (Fdew)
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Enterprise

Capacity 3.5 HDD

Data Sheet

Capacity-Optimized Enterprise Hard Drive for Bulk-Data Applications

1TB 1o 8TB . 3.5-inch enterprise drive with industry-leading conventional magnetic

recording (CMR) technology

Advanced Write Caching feature enables up to 100% performance improvement in

random w

les

over last-generation dnve

(512n, 512e and

12Gb's SAS and SATA 6Gb/s intedfaces.n industry-standard formats

4Kn) for easy integration.anto replicatedand RAID multi-drive storage servers and
systems
State-of-the-ad cache, on-the-fly ercar-correction algonthms. super panty and end-to

end SAS-based data integrity for accurate data sto

age
y-leading retational wibration design helps en

Industr sure gonsistent performance in

dense multi-tnve systems

Engingered for 24x7.worklgads of 550T8 yr

Robust performance with dual processars. ramplead technalogy. top-cover-attached
motor and humidity sensor for optimum performance in alt chassis

On-demand PowerBalance ™ feature available forlower powerperiormance in
random read/write eénvironments

Seagate Secure | Self-Encrypting Diive featuring instant§ecure Erase for cost-saving
drive retirement and secure data:at-rest protection
Seagate SeaTaols | diagnostic software to provide drive self-tests ensuring no

unnecessary downtime and maximizing TCO

Best-Fit Applications

Hyperscale apphications/cloud dala‘centers wilh replicated storage
Massive seale-out data centers and big data analytics
High-capacity density RAID storage

Mainstream enterpriseexternal storage (SAN. NAS, DAS)
Distributed hile-systems, including Hadoop and Ceph

Enterpnse backup and restore—D2D, virtualtape

- ™ € a r
2N N.3 S1azideanivvesanianantasi ( 210 )
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@SEAGATE

Enterprise
Capacity 3.5 HDD

Capacity 8TB 6TB 4TB | 218
Base Model STBOCONMOO4S STE000NMO125 ST4000NMO085 | ST2000NMO105
PowerBalance™ Model - — — ! -
Seagate Secure® Model STBOCONMO115 STSMOMIGS ST4000NMDO55 I -
Seagate Secure SED-FIPS Model | STBOCONMO145 STE00ONMOZE5 = 1 -
Protection Information (T10 DIF) — o | = | =
Humdiy Sensor | Yes Yes | Yes | Yes
SuperParty — - | — | —
Halogen Free Yes Yes | Yes Yes
PowerChoice™ Technology i Yes Yes | Yes Yes
PowerBalance™ Technology Yes Yes | Yes Yes
Cache 256M8 256M8 ; 128MB 128MB
Advanced Write Caching (Iniemal NOR flash) | Yes Yes Yes Yes
Reliabifity/Dala Integrty

Vibration, Nonoperating: 10Hz lo 500Hz (Grms) 1 5 4 5 5
MTBF i 2.000,000hr 2,000,000h¢ 2,000,000hr | 2,000.000hr
Reliabiity Raling @ Full 247 Operalion (AFR) 0.44% 044% D.44% 0.44%
Nonrecoverable Read Errors per Bits Read, Max - 1 sector per 10E15 1 seclor per 10E15 1 seclor per 10E15 1 sector per 10E15
Power-On Hours 8760 8760 8760 | 8760
Bytas per Sector | 4096 4096 4096 4096
Waranly, Limited (years) 5 | 5 5 | 5

Spin Speed 1 7200RPM | 7200RPM | 7200RPM | 7200RPM
Interlace Access Speed (Gbs) | 60.30.15 60.30.15 | 60.30.15 | 60.30.15
Max Sustainable Transler Rate i 249MB's 226MB's 226MB's 226M8B's
Average Latency (ms) 416 416 416 416
Interface Ports | Single Single | Single Single
Rotational Vibration @ 1500Hz (rad 's*) | 125 12.5 | 125 125
Power Consumption

Idie Average (W) 76W 7.25W 5.45W | 425W
Average Operaling Power 11w B3IW 6.94W | 5.9W
Power Supply Requrements +12Vand 5V +12Vand 45V +12Vand 45V | +12Vand+5V

Temperature, Operating (*C) | 5°C-60°C 5C-80°C 5°C-60°C 5°C-60°C
Shock, Operaling. 2ms i 70/40Gs 70/40Gs. | 70.40Gs | 70/40Gs
Shack. Nonoperating, 1ms/2ms (Gs) | 250/150Gs 250/150Gs | 250/150Gs 250/150Gs

Height (mm/m) 26 1mm/1.028in 26.1mm/1 028in 26.1mm/1 028in 26.1mm/1.028in
Width (mmin, max) 101.85mm/4.010n 101 85mmv4.010in 101.85mm/4.010in 101.85mm'4.010in
Depth (mavin, max) 147 0mm'5.787n 147 0mm/5.787n 147 0mm/5.787n | 147 0mm/5.787m
Weigh! (g/b) 780g/1 72k 70501 55k 680g/1 51b | 610g/1 34k
Carton Unit Quantity 20 20 20 | 20
Cartons per Pallet / Cartans per Layer 40/8 | 4018 408 4018

AN 1.4 waziBeaniurasasananiasi ( 81ne )
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@SEAGATE

Enterprise
Capacity 3.5 HDD

Capacity | 8T8 6TB 4TB 218
Base Mode! | STBOOONMOOES ST6000NM0105 | ST4000NM0095 ST2000NMO115
PowerBalance™ Model - - | - -
Seagale Secure® Model | STB000NMO095 | ST6000NMO205 ST4000NMO075 -
Seagate Secure SED-FIPS Model STBOOONMO125 ST6000NMI255 | - -
Specal Features

Protection Informatien (T10 DIF) Yes Yes | Yes Yes
Humidity Sensor Yes Yes Yes Yes
SuperParty Yes Yes Yes Yes
Halogen Free | Yas Yes Yes Yes
PowerChaice™ Technology Yes Yes | Yes Yas
PowerBalance™ Technology Yas | Yes | Yes Yes
Cache 256MB : 256M8 ] 128M8 128MB

Advanced Wrte Caching (Intemal NOR flash) | Yes | Yes | Yes Yes
Vibration, Nonaperating. 10Hz lo 500Hz (Grms) | 5 | 5 ! 5 5

MTBF 2.000.000hr 2.000.000hr F 2.000.000hr 2.000.000hr
Aeliabiily Aaling @ Full 247 Operation (AFR) | 0.44% 0.44% _ 0.44% 0.44%
Nonrecoverable Read Erors per Bits Read. Max ! 1 sector per 10E15 1 seclorper 10E15 ‘ 1 sector per 10E15 1 sector per 10E15
Power-On Hours ] 8760 8760 B760 8760
Bytes per Sector i 4096. 4160. 4224 | 4096. 4160. 4224 4096, 4160. 4224 4096. 4160. 4224
Warranty. Limited (years) { 5 I |\ | 5 5

Spin Speed | 7200RPM { 7200RPM 7200RPM T200RPM
Interface Access Speed (Gbis) 120.60.3.0 120.6.0.3.0 12.0.6.0.3.0 12.0.6.0.3.0
Max Sustainable Transter Rale 249MB's 226MB's 226MB's 226MB/s
Average Latency (ms) | 416 4.16 4.16 4.16
Intertace Ports | Dual | Dual | Dual Dual
Rotational Vibration @ 1500Hz (rad's?) \ 125 125 | 125 125

Idle Average (W) ‘ BAW | 8.37W | 6520 457W
Average Operating Power 120 ‘ 9.2W | 7.74W £.34W

Power Supply Requrements

+12Vand +5V +12Vand +5V +12Vand +5V

+12Vand +5V

l

Temperature. Operating (°C) 5°C-60°C 5'C-60°C 5°C-60°C 5°C-60°C
Shock. Operating. 2ms | 70/40Gs | 70/40Gs 7040Gs 7040Gs
Shock. Nonoperaling. 1ms.2ms (Gs) | 250/1506s | 250/15065 250/150Gs 25015065

|

Height (mmiin} 26.1mm/1.028n | 26.1mm'1.028in 26.1mm/1.028in 26.1mmv1.028n
Width (mmvin, max) 101.85mmd 010n 101.85mmv4 010in 101.85mmd 010 101 B5mm4.010n
Depth (mm/n, max} 147 0mm’5 787n 147 0mm’5.787in 147.0mm/5.787in 147 0mm’5.787n
Weight Ig/b) 780g/1.72b 705¢/1.55b 6809/1.5lb 610g/1.24kb
Carton Unt Quantity | 20 20 20 20
Cartons per Pallet / Cartons per Layer | 408 | 408 408 40/8

E @ & a «
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@SEAGATE L

Enterprise 140k
Capacity 3.5 HDD A L)

Capactly 8TB ‘ 6TB | 4TB | 278
Base Mode! STBO0ONMOOSS STE000ONMO115 \ ST4000NMO115 | ST2000NM0125
PowerBalance™ Model STBO0ONMO165 ST6000NMO215 | - =
Seagate Secure® Model STB000NMO105 | STB000NMO175 ‘ ST4000NMO245 | =
Seagale Secure SED-FIPS Model STBOOONMO155 | ST6000NMO275 ‘ ST4000NMO225 -

Protectian Informaton (T10 DIF) — - | - | -

Humidty Sensor Yes Yes | Yes Yes
SuperParty - - | - -
Halogen Free Yes Yes | Yes Yes
PowerChaica™ Technology } Yes Yes | Yes Yes
PowerBalance™ Technalogy Yes Yes Yes Yes
Cache 256M8 256M8 128M8 128M8
Advanced Wrte Caching (Intemal NOR Hlash) | Yes | Yes 1 Yes Yes
Vibration, Nonoperating: 10Hz 1o 500Kz (Gms) | 5 | 5 5 5
MTBF | 2,000.000ht 2.000,000hr 2,000,000 2,000,000k
Reliabiity Raling @ Full 24«7 Operation (AFR| 0.44% 0.44% 0.44% 0.44%
Nonrecoverable Read Errors per Bits Read. Max | 1 sector per 10E15 1 sacior per 10E15 1 sector per 10E15 1 sector per 10E15
Power-On Hours. 8760 8760 8760 8760
Bytes per Sector | 512 512 512 512
Warranty, Limited (years) 5 8 5 5
Spin Speed 7200APM | 7200RPM 7200RPM ! 7200RPM
Interface Access Speed (Gbis) ) 6.0.30.15 | 6.0.30.15 6.0.30.15 60,3015
Max Sustainable Transer Rale 249MB:s | 226MB's 226MB's | 226MB/s
Average Lalency (ms) | 4.16 | 4.16 4.16 } 4.16
Intertace Porls | Single | Single Sngle | Single
Rotational Vieraton @ 1500Hz (rad ') - 125 \ [S>135 | 125 125
Idle Average (W) | 7.6W | 7.25W | 5.45W 4.25W
Average Operatng Power 1w | B.3W 6.94W 5.9W
Power Supply Requrements +12Vand+5V | +12Vand +5V | +12Vand 45V +12Vand +5V
Temperature, Operating (°C) 5°C-60°C 5°C-60°C | 5°C-60°C 5°C-60"C
Shock. Operating. 2ms | 70/40Gs | 70.400s 70/40Gs 70/40Gs
Shock. Nonoperating. 1ms/2ms (Gs) 250/150Gs | 250/150Gs 250/150Gs. 250/150Gs
N R .70 e s3I  CSe  — 0
Height (mmin) 26.1mm:1.028n 26.1mm/1.028in 26.1mmv1.028in 26.11mm'1.028mn
Width (mmin, max) 101.85mm/4.010n 101 85mm4.010in 101.85mm/4.010n | 101.85mmd 0100
Depth (mm/in, max) 147 0mm5.787n 147 0mmy5.787in 147 0mm/5.787in 147 0mm/5.787n
Weight (g/) 7800/1.720 7050/1 55b 680g/1 50k | 610g/1.3410
Carton Unit Quantity | 20 20 20 | 20
Cartans per Pallet / Cartans per Layer | 4018 40 40/8 | 4018

P~ ™ a &
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@ SEAGATE
Enterprise

Capacity 3.5 HDD

2\
| !
A ()

E

“BaTW

Capacity 8TB 6TB | 4TB 2B

Base Mode! STBOOONMOO75 STE000NMO09S | ST4000NMO125 ST2000NMO 135
PowerBalance™ Model STBOOONMO175 ST6000NMD225 | - -
Seagate Secure® Model STB000NMO0BS i STBO0ONMO195 ST4000NM0255 -
Seagate Secure SED-FIPS Model STBOOONMO135 | STE000NMD285. ‘ ST4000NMD235 -
Protection Inlormaticn (T10 DIF) Yes Yes | Yes Yes
Humidty Sensor Yes Yes | Yes Yes
SuperParty Yes Yes Yes Yes
Halogen Free Yes Yes | Yes Yes
PowerChoice™ Technology Yes Yes Yes Yes
PowerBalance™ Technology Yes Yes Yes Yes
Cache 256M8 | 256M8 128M8 128MB
Advanced Wrte Caching (Intemal NOR flash) Yes | Yes Yes Yes
R R Y ] El s = oy D i £ W =i ¥, SR
Vibration. Nonoperaling: 10Hz to 500Hz (Grms) 5 | 5 5 | 5

MTBF 2.000,000hr 2.000.000hr 2,000.000hr 2.000.000hr
Reliabiity Raling @ Full 24«7 Operation (AFR) 0.44% 0.44% 0.44% | 0.44%
Nonrecoverable Read Ermars per Bits Read. Max 1 sector per 10E15 1 seclor per 10E15 1 seclor per 10E15 | 1 sector per 10E15
Powet-On Hours 8760 8760 T | 8760
Byles per Seclor 512,520, 528 512, 520,528 | 512. 520, 528 512.520. 528
Waranty. Limited (years| 5 5 r 5 5

Spin Speed 7200RPM 7200RPM 7200RPM 7200RPM
Interace Access Speed (Gb's) 60.30,15 60.3.0.15 60.30,15 60.30.15
Max Sustainable Transler Rate 249M8's 226MB's 226MB's 226MB's
Average Lalency (ms) 416 4.16 { 4.16 416
Intertace Pords ! Dual Dual I Dual Dual
Rotational Vioraton @ 1500Hz (rad's?) | 125 12,5 | 125 125

:
|

idle Average (W) 85w 6.52W 457W
Average Operating Power 12W | 92w 7T4W 6.34W
Pawer Supply Requrements +12Vand 45V +12Vand +5V +12Vand+5V +12Vand+5V
EnvionmentalTempenture ‘ :
Temperalure. Operating (*C) 5¢C-60°C 5'C-60°C | 5°C-60°C 5°C-60°C
Shock. Operating. 2ms 7040Gs 70/406s [ 7014065 70140Gs
Shock. Nonoperating. 1ms/2ms (Gs) 250/150Gs 250/150Gs 250/150Gs 250/150Gs
Height (mmin) 26.1mm1.028n ‘ 26.1mm/1.028in 26.1mm/1.028in 26.1mm/1 028n
Width (mmiin, max) 101.85mm/4.010n 101.85mm/4.010mn ‘ 101.85mm4.010in 101.85mm4.010n
Depth (mmn. max) 147 Omm/5 787n 147 Ommy5.787in 147 0mm'5 787in 147 Omm/5.787n
Weight (g/b) 780g/1.72b 7059/1.55b 6801 5b 610g/1.3410
Carton Unt Quantity 20 20 \ 20 20
Cartons per Pallet / Cartons per Layer [ 408 408 \ 4018 4018

= a o £ a &)
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@ SEAGATE d
L]
Enterprise .|
]
1]

Capacity 3.5 HDD A L)

2 L
Capacity 4TB ki) | 2TB 1T8
Base Model ST4000NMO035 STI000NM000S | ST2000NM0055 ST1000NMO0S5
PowerBalance™ Model - - : - —
Seagate Secure® Model STE000NMO045 | STI000NMOO15 | ST2000NM00E5 STI000NMO0GS
Seagate Secure SED-FIPS Model ST4000NMO105 | ST3000NMO05S. | - =
Spoci!Fulum J
Protection Information (T10 DIF) 2 | - - - -
Humidty Sensor Yes Yes Yes Yes
SuperParty Yes Yes Yes Yes
Halogen Free Yes Yes Yes Yes
PowerChaice™ Technology Yes Yes Yes Yes
PowerBalanca™ Technology No No No No
Cache 128MB 1286MB | 126MB 128MB
Advanced Write Caching (Internal NOR flash) | No No i No No

Reliabiity'Data Inlegety

512 {

Vibration, Nonoperating: 10Hz lo 500Hz (Grms) | 5 5 ! 5 5

MTBF 2,000,000t | 2,000,000t | 2,000.000hr 2,000,000
Reabity Raling @ Ful 24«7 Operation (AFR) 0.44% | 0.44% | 044% 0.44%
Nonrecoverable Read Errors per Bits Read. Max 1 sector per 10E15 | 1 sectar per 10E15 f 1 seclor per 10E15 1 sector per 10E15
PowerOn Hours | 8760 | 8760 | 8760 8760
Bytes per Seclor J 512 | 512 512

125

Wamanty. Lmited (years) 5 5 5 5

Spin Speed ! 7200RPM 7200RPM 72008PM 7200RPM
Interface Access Speed (Gb's) 60.30.15 60.30.15 60.30.15 60.30.15
Max Sustainable Transler Rale 226MB's 226MB's 226MB's 226MB/s
Average Lalenty (ms) 4.16 4.16 } 4.16 416
Intedace Ports Single Sngle ' Single Single
Rotational Vibraton @ 1500Hz irad's°) | 125 12.5 125

Pawer Consumption

Idle Average (W 5.45W | 545W | 4.25W 425W
Average Operating Power 6.9W ‘ 6.9W | 5.91W 591W
Power Supply Requrements | +12Vand+5V +12Vand +5V +12Vand +5V +12Vand+5V
Temperalure, Operating (°C) 5°C-60°C 5°C-60°C 5°C-60°C 5'C-60°C
Shock. Operating, 2ms 70/406s | 70/40Gs 70/40Gs 70/40Gs
Shock. Noncperating. 1ms’2ms (Gs) 250/150Gs 250/150Gs 250/150Gs 250/150Gs

Heighl immiin) 26.1mm1.028n 26.1mm'1.028in 26.1mm'1.028in 26.1mm/1.028n
Width (mmyin, max) 101 85mm/4.010n 101.85mm4 010 101.85mm/4.010in 101.85mmd 0100
Depth (mmin, max) 147.0mm/5.787n 147 0mm'5.767in 147.0mmy5.787in 147 0mm/'5.787mn
Weigh! ig:b) £80g/1 5 [ 580g/1 5b 610g/1 34 610g/1.34b
Carton Unit Quantity 20 | 20 20 20
Cartons per Pallet / Cartons per Layer | 408 | 4078 408 40/8

] i o ¢ a o
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@ SEAGATE
Enterprise

Capacity 3.5 HDD

Capacity 4TB 3B 278 118

Base Model ST4000NMO025 ST3000NMO025 : ST2000NM0045 ST1000NMO045
PowerBalance™ Model - - - -
Seagate Secure® Model ST4000NMO0BS STI000NMO035 ST2000NMO00BS ST1000NMO075
Seagate Secure SED-FIPS Model ST4000NM0135 STI000NMOO45 - ~
‘Specal Features

Protection Informabon (T10 DIF) Yes Yes Yes Yes
Humidty Sensor Yes Yes Yes Yes
SuperParity Yes Yes Yes Yes
Halogen Free Yes Yes | Yes Yes
PowerChoice™ Technology Yes Yes Yes Yes
PowerBalance™ Technology No No | No No
Cache | 128MB 128M8 i 128M8 128M8
Advanced Wrte Caching (Intemal NOR flash} [ No No | No No

Vibration, Nonoperating: 10Hz to 500Hz (Grms) | 5 § 5 5

MTBF 2.000.000hr 2.000.000hr 2,000.00Chr 2.000.000hr
Reliabiity Rating @ Full 24«7 Operation |AFR) D.44% 0.44% 0.44% 0.44%
Nonrecoverable Read Errors per Bits Read. Max 1 sector per 10E15 1 seclorper 10E15 1 seclor per 10E15 1 sector per 10E15
Paower-On Hours y { 8760 8760 8760 | 8760

Bytas par Sector f 512 512 512 [ 512
Wamanty. Limited (years) 5 5 5 ] 5

Spin Speed | T200RPM 7200RPM | T200RPM 7200RPM
Intertace Access Speed (Gbi's) | 12.0.6.0.3.0 12.0.6.0.30 12.0.6.0.3.0 120.6.0.3.0
Max Sustainable Transler Rate | 215MB's 215MB's 215MB's 215MB/s
Average Latency (ms) 416 4.16 4.16 4.16
Inferface Perts Duat Dual Dual Dual
Rotational Vibratian @ 1500Hz (rad's®) 12.5 125 125 125

ldle Average (W) | 6.52wW | 6.52W 4 75W 4.75W
Average Operating Power 7740 ! 7.74W 6.3W | 6.3W
Power Supply Requrements | +12Vand +5V i +12Vand+5V +12Vand +5V +12Vand +5V
Temperature, Operating (°C) | 5:C-60°C | 5°C-60°C | 5°C-60°C | 5'C-60°C
Shock. Operating. 2ms 70/40Gs 70/40Gs 70/40Gs 70'40Gs
Shock. Nonoperaling. 1ms'2ms (Gs) 250/150Gs 250/150Gs 250/150Gs 250/150Gs

Height (mmiin) 26.1mm/1.028n 26.1mm'1.028in | 26.1mmy1 028in 26.1mm/1 028
Width (mmvin, max) | 101.85mmé 010n 101.85mm'4.010in ' 101.85mm4.010n 101.85mm'4.010n
Depth (mm/n. max) 147 0mm'5 787in 147 0mm/5.787m I 147 0mmy5.787in 147 0mm/5.787n
Weight ig/b) £80g/1.5b 680g/1.5b ] 6109/t 34k | 610g/1.34b
Carton Unit Quantity 20 20 20 20
Cartons per Pallel / Cartons per Layer 40/8 40/8 408 4018
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