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Tempest

Mechanics
OSlmnpvd Base HIDA

(2/’3 [)mk Mcclmmca
*New Design Cast THDA
- In Tub Spindle Motor
- 3-Disk “7Z" Axis Dimensions
VCM for 10.5 msece

Fireball

New Technology
o MR Teads (4th generation)
o [1)-less controller (A klmr)

New Technology

e MR I eads (Brd generation)
eSingle-Ended MR Pre-Amp

* VOM-Motor Driver combo (Mighty)
e Adv. PRMI, Channel (Blue)

Electronics
s PRMI. Channel (Shiva)
o K7 Processor
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o Tag Command Queuing (5CS1)




Tempest

90 Mb/sec <12ms 4500rpm Volume Avail: May ‘96 |

Tempest 1080 MB
2160, 3240 MB

90 Mb/sec <I'lms 4500rpm Volume Avail: May ‘96

Program Highlights:
o 1080 MB per platter is the leading arcal density in CO2796; 3,240MB is highest desktop capacity for €'Q2-
CQ3 96 system Taunches

o Targeted at Mainstream and Enthusiast desktop PC users with the popular 1,2,3 GB capacities

Milestones:

Sept ‘95 Oct Nov Dec Jan 796 leb Mar ¥ Apr May
I 1 P2 3 PMP MP~

HDA PCB A . N

: . "y L . Jo e Volume |
1,200 units 2,500 units | P2 tvals | Availability |

Program Status: :
o 2 build will start on 2/1 (HDA Assembly); 5 head and 5 media supplicrs participating in build.
o G0K (5SS in process with multiple head-media-motor combinations; DVI" testing nearly complete

Quantunm’ ywemes
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P2 PRPuild Summary
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Over 1[1 HD/\ Test Yie ld (llcu /Mcdia):
95.6%
Best 100% (25 Combinations)
« Worst 60% (1 Combination)
Overall Self Scan/IFinal 'T'est Yield:
1080 MBB AT 09.4% SCSE 68.1%
2100 MB 81.0% 77.4%
3240 MB 60.3% 00.1%
Overall — 66.9% 05.6% 08.0%
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P2 Build Summary (Continmued ) |

IHead/Media Yield:

» llcad Vendor

¢ RHG-B 130 units T14%
« Alps 394 70%
« Read-Rile 109 68%
« TDhK 451 12%
« Yamaha 128 70%
»  Media Vendor
« AKCI, 156 units 65%
« luji 511 86%
+ Stor Mcdia 80 72%
« MCC 420 90%

« Showa Denko 51 O1%




P RPRuild Issues
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Scrvo Write
»  Clock Control (PLO Stability)
~ Motor Control (6000 RPM)
»  Code (Back-up & Re-Write)
[-Disk :
» | Kllz Resonance of Upper Magnet Plate
»  Un-Parking Current
» Scek Time (Distribution)
3-Disk
»  Seek Time (Distribution)
Gienceral
»  Servo Start-Up Robustness & Recal Robustness

»  Read Channel




Technical Rislkk Summary

R AN

MR llcad Vendor Issues

» Alps Instability

» Yamaha OIT Track Capability ('I'rack Centering)
Mecdia defects

» Media scratching reduced, next build will verify dynamic loading
Solutions for MR hcad unique propertics

» MR Instability test (Too Sensitive)

» Thermal Asperities detection and correction algorithm within limited
correction sct-up (HCC level set to zero correction)




PEST MECHANICAL
SIGN REVIEW

% For Quantum Field Engineering
<+ March 19, 1996

% Presented by Dave Basehore
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+ Design Goals for 1 Disk and 2/3 Disk
HDAs

« 1 Disk HDA
— Design Characteristics
— Performance to Date
« 2 / 3 Disk HDA
— Design Characteristics
— Performance to Date

% Summary

TEMPEST FIELD ENGINEERING TRAINING



hanical Design Goals

% Very Stiff and Low Runout HDAs to
Support TMR

— Support Sirocco HDA at 5850 TPI
— Support Tempest HDA at 6775 TP1
% Achieve 3.6 Bels Acoustics Sound Power

% 11.0 ms. Average Seek to Read on 2/3
Disk HDA

% 12 ms. Average Seek to Read on 1 Disk
HDA

TEMPEST FIELD ENGINEERING TRAINING




zgn Strateqy - 1 Disk and 2/3
k HDA Commonalities

+ Same TrB Arm Length / Pivot Locations on

Base That Supports Sirocco Microjog / Heads
+ Same Head Skews / Data Stroke
+ Both Use Air Lock
+» Common PCBA will mount to both HDAs

+ Same Heads and Media

TEMPEST FIELD ENGINEERING TRAINING




Manufacturing Strateqy

% 1 Disk Tempest to be Built and
Servowritten on Trailblazer Assembly
Line

% 2/3 Disk Sirocco / Tempest to be Built
and Servowritten on Fireball Assembly
Line

TEMPEST FIELD ENGINEERING TRAINING
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sk HDA Design

% Mechanical AsSembly Overview

% Commonality with Trail Blazer

% Commonality with 2 / 3 Disk

+ Base / Motor Disk / Stack Assembly
% Actuator Assembly -

+ Voice Coil Motor Assembly

% Air Lock Design

+ Cover Design

TEMPEST FIELD ENGINEERING TRAINING




est 1 Disk HDA QOuverview

T

- Sound Damper
Cover

Acluntor Lock and —
Filler Aseembly

Headslack Assembly

——— Cover

Rolary
Aclualor
Assembly

- Disk Stack

~Hotor Base
Assembly

Foam Domper

Mounting Rads

K»—-Pmned Circuil

Boord Assembly
A



O Disk HDA Architecture

< Trailblazer modified for one disk
HDA |

— Lowest cost existing HDA platform
— Stamped Cover and Stamped Base

TEMPEST FIELD ENGINEERING TRAINING




SIROCCO / TEMPEST 1D HDA PLAN VIEW



1sk Latch Asm

% Design Changes From Trail Blazer

— Modified TrB A /L to accomodate disk

elevation change

— Same function as TrB latch (slider play
when latched)

TEMPEST FIELD ENGINEERING TRAINING




sk Actuator Assembly

Rotary

Actuator
Assembly

Headstack Assembly

TEMPEST FIELD ENGINEERING TRAINING




ator / VCM Asm

¢ Differences from Trailblazer

— One disk actuator (J=30 gm cm?2)

¢ One disk only Eblock, arms centered to coil for
symmetry

¢ Different coil thickness for balancing actuator
— 1.3 mm vs 1.8 mm thick
¢ Modified Coil for 12.0 ms. Seek Time
— 130 mm diameter wire
— 121 turns, R=12.3 ohms
¢ Currently same rotor molding tooling
— Modify top magplate to hold FPCB at loop exit
— Flex guide design for one disk FPCB

— Bottom magplate / magnet same as TrB
TEMPEST FIELD ENGINEERING TRAINING




with Trailblazer

1 Disk VCM Comparison

Parameter Tempest 1 Disk | Trail Blazer 1
Disk
Max Torque Constant (gm cm/A) 342 560
Head Gap Radius (cm) : 54.42 54.41
Total Inertia (gm cm?2) 30.0 36.5
Coil Resistance @ 22 Deg C (Ohms) 12.34 18
Maximum Gap Flux (Gauss) 3950 3950
Coil # of Turns 121 198
Coil Wire Diameter (mm) .130 .135
Magnet Material Energy Product (MgOe) | 36 36
1/3 Stroke Move Time (mechanical ms) 8.03 10.40
Average Seek Time Specification (ms) 12.0 14.0
Estimated Allowance for Settle Time (ms) | 3.97 3.60

TEMPEST FIELD ENGINEERING TRAINING




B Asm

% Design for MR head requirement

% Pre-Amp IC on Actuator

+ Min lead length from pre-amp to head
¢ Shorter loop than Fireball (30 mm vs 36 mm)

¢ Optimize material thickness, width for lower bias

TEMPEST FIELD ENGINEERING TRAINING




sk Headstack Assembly

\
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+ MR Head HGA
— MR transducer

— TPC and NPAB slider design for
constant flying ht vs. radius

— Semi-tubeless design
— Type 850 thru etch (same as FB)
—.7366 mm Z-ht (same as TrB)

— 5 gm load / 2.5 mil suspension

TEMPEST FIELD ENGINEERING TRAINING




SIROCCO / TEMPEST 1D HDA SIDE VIEW



< Differences from Trailblazer

— Tied shaft with labyrinth seal for
contamination control

— Move TrB bearings closer due to space for
labyrinth seal

— Move disk elevation to center of actuator coil

— Tighter NRRO specification of 8 uin needed
for TMR

— FPCB mounting points move for short loop
— Plate modified to widen FPCB channel area

TEMPEST FIELD ENGINEERING TRAINING




1 Disk Spindle Motor
Comparison with Trailblazer

Parameter Tempest 1 Disk | Trail Blazer 1 Disk
Rotational Speed (RPM) 4500 4500
Torque Constant (gmf cm/A) 140 140

Coil Resistance (Ohms) 8.5 +/- 10% 8.5 +/- 10%
Coil Inductance (mH) 1.2 +/- 4 1.2 +/- .4
Static Rocking Mode (Hz.) 1> 480 ) > 3200
NRRO (micro in. - radial P-P) (8 )
Imbalance (mg cm) 50 50
Average Run Current (milli amps) 140 140

BEMF (Volts / KRPM) 1.67 1.67
Bearing Size 1150 1150
Lubrication Multemp Andok C
Minimum Starting Torque (gmf - cm) 81 81

TEMPEST FIELD ENGINEERING TRAINING
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TEMPEST ONE DISK SPINDLE MOTOR



1 Disk Misc Parts

+ Cover Asm:
— Modified clock head opening for d1fferent
disk elevation
— No other change to Trailblazer

% Crash Stops:
— Location of stops same as Trailblazer
— Diameter and Durometer Adjusted

+ Disk Clamp:
— Clamp Modified for Additional Data Stroke

TEMPEST FIELD ENGINEERING TRAINING




sk Performance

<+ TMR Data

¢ Mechanical Resonance Data

& Acoustics Data

TEMPEST FIELD ENGINEERING TRAINING
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Si.

SIR()(,COM D/E2/ACOUSTIC SOUND |
4/3/95|F. H & TK. |
1. Two thickness of PCBs are used for this ‘measurement. One s 1.2 mm thick another ls 0. 8 mm..
2. Pedonn @ Qntm acoustic chamber In bullding 5. B&K 2123 analyzer is the tester _ -
3. Sound power(Bel) and sound prgs__sure(dB) are measured per. ANSI stspec. | | .| N - ) B )
4»Due to chamber avallabllity, and the first 10 drives results Indicate that : No slgnmcant devlauon belween lhlck and thln PCB Therefore thlck PCBls usedlhere;aﬂer_ Sl
SN |tHick PcBOWN  |THICKPCB/UP THIN PCB/DOWN  |THNPCB/UP  [MoTorR | |
" | Presswe | Power | Pressure | Power | Pressure | Power | Pressure | Power | )
esoo11| 2810 336 3080 ‘347]  2840| 3390|3120  3.46|PMDM/FMAQ13-NMB,FF,MulVAKC Mcage
__650014) 2980 348 32,60 ass| | || |PMDMFMAOIO-NMBFFMUVAKCMoage
__eso017|  27.00f 319 3030 a27|  ersol 321 ____3.27|PMDM/FMA002-NMB,FF,MUlVAKC,Mcage
6500211 2970 . 344) 3280 3s80f .. B ____|PMDM/FMAQO4E NMB,FF,MulVAKC,Mcage
650023 2050,  342) 3210 847 ) . | PMDM/FMAG02E,NMB, FF MuIVAKC, Mcage
" 651001|  2860]  325(  30d0|  384) R ) ~ |PMDM/FMMO03-NMBFF MultMultMcage
~631001f 2940 347 3180 _..852 o IN10950802-NMB,FF MulVAKC Mcage
. _”§(_3_1£Q§ o _2&79 - 339 29.90 3.34 28.60| 3 40 8270 356 N1N950807- NMB,FF,MUIUAKC,Mcage -
_ 650001}  27.80f 3.12) 2000) . _3.16] 27.40{ 318 2880 3.18|N20950810-NSK,FF,MulVAKC,Pcage
_..._650005 2780 8.14] 2870 313} ) I N20950811-NSK,FF,Mul/AKC,Pcage
630011 2730  3M2] 28.50| 314 2720 311  28.40| 3.12|N5N950834-NSK,FF,MultMult, Pcage
 630013]  27.30|  3.08 28.40 308f ol 1 |N5N950832-NSKFFMulMultPcage |
610032 26.80 Caf| 2020 315 2790 3.19] . 30.00 3.20|OHZU-NSK,FF xx/xx Mcage
... 510034 2590 304} 2830 310 27.30 3.13| 2830 3.10|OHZU-NSK  FF xx/xx,Mcage
610035} 2670 o3t 20200 819 27.70 _821 30.30 _3.24|OHZU-NSK FFxdxxMoage
....... 630001 . 28.00| AL 29.50 3.27 28.20 3.26 29.30 3.25|OHZU-NMB,FF xx/xx,Mcage
630002| 2800 333 3050 332 2940 3.39 30.90 3.36|OHZU-NMBFF xx/xxMcage
_ 'e10004| 3230  3.60| 3780 a9l ) ) _|OHZU-NMBFFxdxxMcage
etoo2t|  27s0l 39| 2040l 824 | B _ |OHZUE-NMBLSAKC/AKC Mcage
_ 610022 28.10) 327/ 3050 837y | _ |OHZUE-NMB,LS,AKC/AKC,Mcage
610023 27.30 - 3.18) 28.80 3.19 . B o OHZUE -NMB,LS, AKC AKC Mcage'
631012 2800 318}~ 29.90 824 |l | |N30950817-NSK LS,AKC/AKC,Peage
Average** 27.43 _820] 2949 3.24 2791 3.25 30.02 327
Average 28.16 326 3036 331
comments: | | | -
1.0n Ilmrtod samples, | ldle acouslrc Thlck PCB is quister | tlnn ihln PCB by 0 5 dB (S pressure) and 0. 04 Bel (S power)
2. On OHZU samples, NSK bearing is quieter than NMB bearing, about 1.5 dB.(S. pressure)
3.* Drive 610004, acoustic s off spec.(s. pressure = 35 dB, max.). Further FA will be ’9"9‘,'?’9‘,1_‘
4. ** Average on the drive testing data with both thick and thin PCB.
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Sh. .

SIROCCO/ID/E2/ACOUSTICSOUND |

TEST RESULTS SMMARY I
1. Based on the data from lhlck PCB/Down ldle runz_”

2. Sound pressure = dB, Sound power = Bel.

Vendor

3. Resuits by v vendor:

Pressure

_|sample size

LS, A/A

27.73

3.21

- OZHU |  27. 29| 318 8 |

____|PMDM | 2876 336 6 |

_____________ Nidec ~28.04 3.21 7 o

4. Results by lubricanttype: | | o e

~ |FF = Ferro-Fluid sea_[ M= Myjtc_amp,A =AKC. o
Lubricant |Pressure |Power sample size T

B FF,M/M 2770, 315 3 -
FF,M/A 28. 64 o 3 3, 9 B o

*STT T
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sk Data Update

< From P2 Build

+ Completed on 2/21/96

TEMPEST FIELD ENGINEERING TRAINING
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' /.3 Disk HDA Design

% Mechanical Assembly Overview
% Commonality with Sirocco

¢ Commonality with Fireball |
+ Base / Motor / Disk Stack Assembly
% Actuator Assembly

+ Voice Coil Motor Assembly
% Air Lock Design

% Cover Design

TEMPEST FIELD ENGINEERING TRAINING
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Disk Commonalities with
‘eball

2/3 Disk HDA Base Casting Is Compatible with
Fireball Assembly Line and Servowriter

Actuator Assembly Is Compatible with Fireball
Assembly Line

Air Lock is Same Basic Design with Slight Geometry
Modifications

VCM Magnet Plates, Coil Plan View, and Flex
Mounting Are Same as Fireball

PCBA Mounting Holes on Base Are Compatible with
Fireball and Trail Blazer Hole Pattern

TEMPEST FIELD ENGINEERING TRAINING




Plan View of 2/3 Disk HDA Design
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Actuator Assembly

Cast / Machined Aluminum Rotor for 10 ms. Access
Time

Same Plan View as for TrailBlazer

Standard Suspension Swage Mount for Hutchinson
Type 850

Same Bearings as Fireball
Top of Shaft Fixed to Cover for Support

Lower Resistance Coil than Fireball
TEMPEST FIELD ENGINEERING TRAINING




with Fireball

2/3 Disk VCM Comparison

Parameter 2/3D Tempest | 2D Fireball

Max Torque Constant (gm cm/A) 730 540
Head Gap Radius (cm) 54.42 52.07
Total Inertia (gm cm2) 43 35
Coil Resistance @ 22deg C (Ohms) 11.2 13.8
Max Gap Flux (Gauss) 7900 5700
Coil # of turns 180 185
Coil wire diameter (mm) 0.160 0.146
Magnet material energy product (MgOe) 41 40
1/3 Stroke Move Time (mechanical)-(ms) 6.6 7.25
Average Seek Time (spec)-(ms) 11.5 10.5
Estimated allowance for settle time-(ms) 4.9 3.25

TEMPEST FIELD ENGINEERING TRAINING




48-108876-01, GUIDE, FPCB, 3D, SR

04-108834-01, SCREW,, M14X2.2, SS, PPH
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PCB

% Design for Small Dynamic Loop with
Minimum Force Bias

+ Preamp IC on Rotor
& 2 Disk : 16 Traces to Heads
¢ 3 Disk : 24 Traces to Heads

& 24 Pin ZIF Connector to PCBA

TEMPEST FIELD ENGINEERING TRAINING
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Casting Design

Basic Die Cast Aluminum Bowl Approach like
Fireball

Increased Wall Thickness at Bottom for Reduced
Acoustics

Machined PCBA Mounting Pads for Tolerance
Control

PCBA Mounting Plane to Accommodate PLCC -
Package Heights of Shiva and Mighty ICs

Interface to Push Rod Servowriter Like Trail Blazer

TEMPEST FIELD ENGINEERING TRAINING
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Cross Section View of 2/3 Disk HDA
In the Flange Motor




pindle / Motor Design

» 12 Pole Motor vs. 8 Pole Motor
+ Benetfits :
— Enables Lower Power Consumption

— Lower Acoustics Due to Lower Radial Forces
- No Assymetry

— Higher Km than 8 Pole - More Starting
Torque

— Provides Design Margin for Head / Media
Friction

» Pin Connector Interface to PCBA Like 1 Disk
HDA

TEMPEST FIELD ENGINEERING TRAINING
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 2/3 Disk Spindle Motor
-~ Comparison with Fireball

Parameter Tempest 2/3 Disk | Fireball 2 Disk
Rotational Speed (RPM) 4500 5400
Torque Constant (gmf cm/A). 170 - 140

Coil Resistance (Ohms) 6.0 +/- 10% 6.2 +/- 10%
Coil Inductance (mH) 1.8 Max 9 +/-15%
Static Rocking Mode (Hz.) > 485 > 470
NRRO (microin. - radial P-P) 8 Max 10 Max
Imbalance (mg cm) 50 50
Average Run Current (milli amps) 56 (no load) < 185
BEMF (Volts) 8+/-5% 7.77
Bearing Size 1350 1150
Lubrication Multemp Andok C
Number of Poles 12 8

Minimum Starting Torque (gmf-cm @ | 132 85

1.0 amp)

Starting Torque (gmf-cm @ 1.2 amp) | 158

TEMPEST FIELD ENGINEERING TRAINING




pindle / Motor Design

S
Stationary Shaft Design Supported at Both Ends

« In the Flange Motor Selected :

— For Less Cost than In the Hub Motor

— Enables Use of 1350 Bearing vs. 1150 Bearing

1350 Bearing Benefits :

— Enables Detuning the Rocking Mode from the
Bearing Frequencies

— Stiffer and Better for Shock and Vibration

*

X/
A4

Lower Acoustics, NRRO, and Power
Consumption with 1350 Bearing

TEMPEST FIELD ENGINEERING TRAINING
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Measured Breakaway Current vs. Current Capability, Tempest P2 3D @ 10K CSS
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Measured Breakaway Current vs. Current Capability, Tempest P2 2D @ 10K CSS, Extrapolated
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MCC

MCC RT (MKE P1)
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AKCL

AKCL RT (MKE P1)

ETM (mA)

AKCL HW (MKE P1) |
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SHOWA
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Showa RT (MKE P1)
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FUJI
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File Name = Mitypwr.mcd

Ali Kheymehdooz on Sep./25/1995

This MathCad file calculates the power dissipation in Mighty motor driver chip in 1/3 stroke seek and also the
start up current for Tempest 3 platter HDAs. Total of 9 pages
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Summary:

This report consists of two main parts. Part one calculates the power dissipation of the Mighty chip dumnig
1/3 stroke seek for 3 platter HDA, part two (pages 8 and 9) calculates the spindie start up current capability for 3
platter HDA.

Part (1) Mighty power dissipation is done in three part:
1. Spindle section during run
2. VCM section during 1.3 stroke seek
3. Idle Power which is the bias currents drawn from the supplies to keep the chip operating.
4. Total seek time =10.2 ms. '

in doing the power calculation some assumptions were made to simplify the calculations.
1. Seek current was averaged over accel and decel.
2. BEMF voltage during seek was calculated using nomimal VCM mechanical parameters.
3. Seek time was divided into two major segment, accel and decel.
4. Total seek time and VCM current value during decel was obtained from simulation result.

Conclusion:
Power calculation:

The maximum safe junction temperature for Mighty is 150 deg. C. It is seen that under typical conditions the
junction temperature is below that and under extreme worst case this value is exceeded by 32 degree. The
power dissipated during seek is 4.8w nominal and 5.67w max. with 50% duty cycle on the seek the total power
including spindle and bias power is 2.8w nominal and 3.7w max.

This analysis was compared with Matlab simulation resuit. It is seen that the total seek power values match to
within 10%, however individual Accel and Decel powers do not match. The reason for this could be in addition
to all the above assumptions the fact that the currents for accel and decel were linearly approximated where
the actual waveforms are not linear.

One possible way to reduce the power dissipation is to change the decel current profile (increase current)
and/or decrease the decel time. In the present simulation we have anticipate function where the decel point is
anticipated and the current is reduced gradually ahead of the switch point which will reduce the overall decel
current. We could shorten the anticipation. It should also be noted that these values are all based on
calculations and simulations, next step will be to measure the power and temperature during 1/3 stroke seek to
verify the calculations.

Start up current:
Mighty operates in a closed loop current control at start up to limit the start up current, the Minimum start up
current under closed loop control RS NIRRT - SE SO TR AN -

Another ssble solution to increasmg the start current is to dssable the closed loop contro! by puttmg Mighty
ﬁor Position Detection or Induction Sense Mode), doing this the start up current is then limited by the
voltage drop across the spmdle output dnvers, the spmdle motor resistance, sense resxstor and the 12V power
supply, B N i ] [N :
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Part (1). 1. Spindle power dissipation during run is caiculated by knowing the runcurrent of the
spindie by means of measurement

Veecl2_nom =12 Volt Veel2_max =13.2  Volt Vecl2_min =10.8 Volt, 12v power supply
Current thru 5 and 12 volt supply at idle

Ivec12_nom '=0.02 Amp typical Ivec12_max '=0.033 Amp maximum

Ivec5_nom :=0.005 Amp typical Ivec5_max :=0.008 Amp maximum

Irun_nom '=0.160 Amp Irun_max := 0.200 Amp, current thru spindle

| Rspindle_nom :=6.0 Ohm at 25 deg. C, spindle winding resistance from spec.

Rspindle_max ‘= Rspindle_nom-1.10 Rspindle_max =6.6 Ohm at 70 Deg. C
Rspindle_min := Rspindle_nom-0.9 Rspindle_min =54  Ohm at25Deg. C
Rsense_nom :=0.33 Ohm, sense resistor

Rsense_max = Rsense_nom-1.05 Rsense_max =0.347 Ohm

Rsense_min ‘= Rsense_nom-0.95 Rsense_min =0.314 Ohm

V_bemf_nom =8.0 BEMF Voltage at 4500 rpm, from spec.
V_bemf_max := V_bemf_nom-1.05 V_bemf_max =84 Volt
V_bemf_min := V_bemf_nom-0.95 V_bemf min=76  Volt

Total power drawn from the 12 volt supply

Total_Vccl2_power_nom = Vccl2_nom-Irun_nom Total_Veccl2_power_max = Vecl2_max-Irun_max
Total_Vccl2_power_nom = 1.92 Watts Total_Vccl2_power_max =2.64 Watts

Power dissipated in the spindle and the sense resistors

Pd_in_spindle_and_Rsense_nom := Irun_nom2~( Rspindle_nom + Rsense_nom )
Pd_in_spindle_and_Rsense_nom = 0.162 Watts

Pd_in_spindle_and_Rsense_min ‘= Irun_maxz-(Rspindle_min + Rsense_min)
Pd_in_spindle_and_Rsense_min = 0.229 Watts

Power dissipated due to BEMF voltage

Pd_bemf_nom ‘= V_bemf_nom-Irun_nom Pd_bemf_nom =128 Watts
Pd_bemf_min .= V_bemf_min-Irun_max Pd_bemf_min =1.52 Watts

Power dissipated in Mighty spindle drivers is the total power minus the power dissipated in spindle and
sense resistors and the BEMF power.

Pd_spm_drivers_nom := Total_Vccl2_power_nom - Pd_in_spindle_and_Rsense_nom - Pd_bemf nom

Pd_spm_drivers_nom = 0.478 Nominal power dissipation in spindie

drivers (Watts)
_Pd_spm_drivers_max = Total_Vccl2_power_max - Pd_in_spindle_and_Rsense_min - Pd_bemf_min
Pd_spm_drivers_max = 0.891 Maximum power dissipation in spindie

drivers, (Watts)
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2. VCM power dissipation during 1/3 stroke seek Is calculated using VCM mechanical parameter and the
simulated current profile. The mechanical parameters are used to calculate the BEMF voltage during seek.
The calculation is divided into two parts, acceleration and deceleration.

J =4300-gmmm’  J SN B J=4310° Inertia of the motor and disks in Kg.m”2
lOOO-gm-m2

Kt:=700 gm.cm/Amp Kt:= Ko 8 Kt =0.069 Kg.m/Amp Torque constant

Ke =Kt 10° Ke =0.069 BEMF constant, V/rad/sec

Seek_time .= 10.2 Total seek time, ms.

Some PCB component value relevant to the calculation.
R2_nom =6340 Ohm

R2_max :=R2_nom-1.010 R2_max = 6.403-10° Ohm
R2_min :=R2_nom-0.99 R2_min =6.277-10° Ohm
R1_nom .= 10000 Ohm

R1_max =R1_nom-1.010 Rl_max =1.01-10* Ohm
R1_min ‘=R1_nom-0.99 Rl_min=9.910>  Ohm
Rsense_nom =0.33  sense resistor,Ohm

Rsense_max = Rsense_nom-1.05 Rsense_max =0.347 Ohm
Rsense_min .= Rsense_nom-0.95 Rsense_min =0.314 Ohm

Rvem_nom =12 VCM resistance, Ohm from spec.

Rvem_max =Rvcem_nom-1.05 Rvecm_max =12.6 Ohm
Rvem_min = Rvem_nom-0.95 Rvem_min =11.4 Ohm
Vdrop_drv_nom =1 Drop across output drivers (volt) of Mighty from spec.

Vdrop_drv_min =0.8 Drop across output drivers {volt)
Vdrop_drv_max =1.2  Drop across output drivers (volt)

Amp_Gain_nom =4 VCM sense amp. gain in the current loop inside Mighty, from spec.

Amp_Gain_min = Amp_Gain_nom-0.95 Amp_Gain_min =3.8

Amp_Gain_max = Amp_Gain_nom-1.05 Amp_Gain_max =4.2

Gm_nom = R2_nom Gm_nom =048  Amp/Volt
Amp_Gain_nom-Rsense_nom-R1_nom

Gm_min ‘= R2_min Gm_min=0.427 Amp/Volt
Amp_Gain_max-Rsense_max-R1_max

Gm_max = R2_max Gm_max =0.543 Amp/Volt

Amp_Gain_min-Rsense_min-R1_min

Volt_cmd_nom := 1.98 Volt output of the PWM decoder inside Mighty
Volt_cmd_max =2.06
Volt_cmd_min .= 1.90

Commanded current thru the PWML and PWMH (DAC)

Icmd_nom .= Gm_nom-Volt_cmd_nom Icmd_nom =0.951 Amp
Icmd_min = Gm_min-Volt_cmd_min Iemd_min =0.811 Amp
Icmd_max = Gm_max-Volt_cmd_max Icmd_max =1.118 Amp

Available current from the 12v power supply at t=0

Veel2_nom - Vdrop_drv_nom

Tavail_nom_00 = lavail_nom_00 =0.892 Amp

Rsense_nom + Rvem_nom

Vcel2_min - Vdrop_drv_max

Rsense_max + Rvem_max

fzvail_min_00 := Iavail_min_00=0.742 Amp

Vcel2_max - Vdrop_drv_min

Iavail_max_00 := Iavail_max_00 = 1.059 Amp

Rsense_min + Rvem_min page 3



Commanded current lcmd Is greater than available current lavail, so |_avail is used to calculate the
BEMF voltage since we can not ask for more current than what is available from the supply. Next we
calculate the BEMF voltage at specific times according to the seek currnt protile. BEMF is calculated
using VCM mechanical parameters and icmd_nom.

Accel_time :=3.2 Total accel time, ms.
t1:20510% © =32107° Times at which BEMF voltage is calculated

BEMF voltage calculation based on nominal available current

o_nom := Ktlavail_nom_00 a_nom =1.42310  Nom. angular acceleration rad/sec”2

J
wl_nom =qa_nom-tl ol_nom=7.116 Nom. angular velocity at time t1 (0.5ms), rad/sec
®2_nom '=¢_nom-t2 ©2_nom =45.544 Nom. angular velocity at time t2 (3.2ms), rad/sec

BEMF voltage calculation based on maximum available current

- Kelavail_max_00 o_max = 1.68%-10° Max. angular acceleration rad/sec*2

o_max :

J
ol_max = g_max-tl ©l_max = 8.444 Max. angular velocity at time t1 (0.5ms), rad/sec
©2_max ‘= a_max-t2 ©2_max =54.043 Max. angular velocity at time t2 (3.2ms), rad/sec

Vbemf_00ms :=0.0  Bemf voitage at 0.0msec or at start

Vbemf_05ms_nom = Ke-@wl_nom Vbemf_05ms_nom = 0.488 Nom. Bemf voltage at 0.5msec
Vbemf_32ms_nom .= Ke-0w2_nom Vbemf_32ms_nom =3.124 Nom. Bemf voltage at 3.2msec
Vbemf_05ms_max = Ke-©l_max Vbemf_05ms_max =0.579 Max. Bemf voltage at 0.5msec
Vbemf_32ms_max = Ke-©2_max Vbemf_32ms_max = 3.707 Max. Bemf voltage at 3.2msec

Vbemf_ave_nom := Vbemf_32ms_nom ; Vbemf_05ms_nom Average nominal bemf voltgge, Volt

&~

Vbemf_ave_max = Vbemf_32ms_max ; Vbemf_05ms_max Average maximum bemf voltage, Volt

Next available current at t1, t2 and average current during acceleration is calculated, average current
during accel is calculated in two parts, one is from 0 to 0,5ms and the other is from 0.5 ms to 3.2ms. then
the current is averaged thru the accel time as follows

Vecl2_nom - Vdrop_drv_nom - Vbemf_0Sms_nom
Rsense_nom + Rvem_nom

Iavail_nom_05ms := Iavail_nom_0S5ms =0.853 Amp

Tavail_nom_32ms := (Vcel2_nom - Vdrop_drv_nom) - Vbemf_32ms_nom lavail_nom_32ms = 0.639 Amp

Rsense_nom + Rvem_nom

(O + Tavail_nom_05ms) (Iavail_nom_OSms + lavail_nom_32ms 27

0.5+
: . 2 2
Iavail_nom_accel :=

Accel_time

iavail_nom_accel =0.696 Average nom. current during accel. is averaged over two segments. Amp
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Veel2_max - Vdrop_drv_min - Vbemf_05ms_max
Rsense_min +~ Rvem_min

Iavail_max_05ms =

Iavail_max_05ms = 1.009 Amp

; _ Vecel2_max - Vdrop_drv_min - Vbemf_32ms_max
lavail_max_32ms =

lavail_max_32ms =0.742 Amp
Rsense_min + Rvem_min

0+ Iavai]_max_OSms\_ 0.5 /Iavail_max_05ms -~ Iavail_max_32ms\_
2 Jos ; ]

Accel_time

2.7

Iavail_max_accel (=

Iavail_max_accel =0.818 Average max. current during accel. is averagde over two segments. Amp

In the above lavail_nom,max_accel current calculation, current at t=0 is set to zero due to the inductor which
does not let the current rise instantly.

lemd_max is now greater than lavail_max so lavail_max is used to calculate the average current and the
power dissipation. Total power dissipation in the Mighty VCM drivers is total 12v supply power minus the
dissipated power in sense and VCM resistors and the power dissipation due to the BEMF voitage

Pd_accel_nom = (Vccl2_nom - Vbemf_ave_nom - lavail_nom_accel-(Rsense_nom + Rvem_nom))-lavail_nom_accel

I;d_accel_nom =1.463 Nominal power dissipation during accel in the Mighty output drivers, watts

Pd_accel_max :=(Vccl2_max - Vbemf_ave_max - Iavail_max_accel-(Rsense_min + Rvem_min))-Iavail_max_accel

Pd_accel_max = 1.683 Maximum power dissipation during accel in the Mighty output drivers, watts

Now the decel portion, decel portion is divoided into 4 segments, average current for each segment is
calculated, then average current for the whole decel time is calculated based on the simulated current
profile.

Idecel_1 :=0.0 Amp at start of the decel t=0

Idecel_2 :=0.7 Amp from O to 0.5ms into the decel

Idecel_3 :=0.5 Amp from 0.5ms to 3.5ms into the decel

Idecel_4 :=0.3 Amp from 3.5ms to 4.5ms into the decel

Idecel_5 :=0.0 Amp from 4.5ms to 7ms into the decel

Decel_time := Seek_time - Accel_time miliseconds, total decel time

Average decel current is the average over the four decel segment. from start of decel to 3.5ms into the decel
and from 3.5 ms till the end of the decel which is 7ms

/’ -+ -~ \ / \ / -
iIdecel_l ; Idecel_z)_o_s+ <Idecel_2 + Idecel_3 3.0+ {\Idecel_3+ Idecel_4 )-1.0.. 1\ Idecel_4 Idecel_S\}_z. 5
Tave_decel = - 2 / 2 2 !
Decel_time

lave_decel =0.393 Ave. decel current
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Again the total power dissipation in the Mighty VCM drivers is total 12v supply power minus the dissipated
power in sense and VCM resistors and the power dissipation due to the BEMF voltage

Pd_decel_nom :=((Vccl2_nom ~ Vbemf_ave_nom) - lave_decel-(Rsense_nom + Rvem_nom) )-Iave_decel

Pd_decel_nom = 3.329 Nominal power dissipation during decel in the Mighty output, watts

Pd_decel_max ‘= ((Vccl2_max — Vbemf_ave_max) — Iave_decel (Rsense_min + Rvem_min) )-Iave_decel

Pd_decel_max =3.992 Nominal power dissipation during decel in the Mighty output, watts

Total power during one seek cycle is the Pd_accel_nom,max + Pd_decel_nom,max

Pd_seek_nom := Pd_accel_nom ~ Pd_decel_nom Pd_seek_nom =4.793 Nominal power dissipation
during one seek in the Mighty
output, watts

Pd_seek_max := Pd_accel_max +~ Pd_decel_max Pd_seek_max =5.675 Max. power dissipation during
one seek in the Mighty output,
watts

Total seek time is 10.2 ms based on simulatioin and it is also assumed that 10.2 ms is given between
each seek so the total power dissipation during seek should be averaged out as follows

Seek_time
2-Seek_time
Pd_ave_seek_nom =2.396 Nominal power dissipation during 1/3 seek in the Mighty output, watts

Pd_ave_seek_nom .= (Pd_accel_nom + Pd_decel_nom)-

[ Seek_time \
\‘2-Seek_timej'
Pd_ave_seek_max =2.838 Max. power dissipation during 1/3 seek in the Mighty output, watts

Pd_ave_seek_max =(Pd_accel_max — Pd_decel_max)-

3. Total bias power in 12 and 5 volt supply is:

Pd_bias_Vccl2_nom =Ivecl2_nom-Irun_nom Pd_bias_Vec12_nom = 0.003 Nom. 12v bias power Watts

Pd_bias_Vcc12_max = Ivec12_max-Irun_max Pd_bias_Vcc12_max =0.007 Max. 12v bias power Watts
Pd_bias_VccS_nom =Ivec5_nom-Irun_nom Pd_bias_VccS5_nom =8¢ 10 Nom. 5v bias power Watts
Pd_bias_Vce5_max = IveeS_max-Irun_max Pd_bias_VccS_max = 0.002 Max. 5v bias power Watts

page 6



e

Now the total power in Mighty is the sum of the power dissipated in spindie output srivers, in the VCM
output drivers and the bias power drawn from the supplies to keep the Mighty operational.

Pd_total_nom =Pd_ave_seek_nom - Pd_spm_drivers_nom + Pd_bias_Vcc5_nom + Pd_bias_Vcc12_nom

Pd_total_nom =2.878 Total nominal power in Mighty, watts
Pd_total_max = Pd_ave_seek_max + Pd_spm_drivers_max +- Pd_bias_Vcc5_max + Pd_bias_Vcc12_max

Pd_total_max =3.737 Total maximum power in Mighty, watts

To calculate the junction temperature in Mighty we need to know the Thermal resistance of the package
which is as indicated below.

Rth_ja_nom := 30 Nominal junction to ambient thermal resistance for Mighty package (52 pin PLCC),
degree C/watt from Mighty spec.
Rth_ja_max =34 Max. junction to ambient thermal resistance for Mighty package (52 pin PLCC),
degree C/watt from Mighty spec.
Tambient =55 Ambient temperature, degree C.
Tjunction_nom =Rth_ja_nom-Pd_total_nom + Tambient Tjunction_nom =141.347  Nom. junction temp. degree C.
Tjunction_max =Rth_ja_max-Pd_total_max + Tambient Tjunction_max = 182.07 Max. junction temp. degree C.

page7



’

Part(2) Spindle start up current is calculated using two different Rsense values (0.33 and 0.25 ohm). In

closed loop start up the current is independant of the power supply and in open loop start up the current
depends on power supply, Rsense, Spindle motor resistance and the voltage drop across the drivers.

Vecl2_nom =12 Volt Veel2_max =132 Volt Veel2_min =10.8 Volt, 12v power supply
Kt_nom =170 Torque constant in g.f.cm/A, it is degraded due to non perfect commutation points at start up.
Kt_deg_nom '=Kt_nom-0.8 Kt_deg_nom =136

Kt_deg_min =Kt_deg_nom-0.92 Kt_deg _min =125.12

Kt_deg_max :=Kt_deg_nom-1.08 Kt_deg _max = 146.88

Rspindle_nom :=6.0 Ohm at 25 deg. C, spindle winding resistance from spec.

Rspindle_max := Rspindle_nom-1.10 Rspindle_max =66 Ohm at 70 Deg. C
Rspindle_min := Rspindle_nom-0.9 Rspindle_min = 5.4 Ohm at 25 Deg. C
Rsense_nom :=0.33 Ohm, sense resistor

Rsense_max = Rsense_nom-1.05 Rsense_max =0.347 Ohm

Rsense_min := Rsense_nom-0.95 Rsense_min =0.314 Ohm
Spm_ampgain_nom =5 Spindle sense amp. gain in the current loop inside Mighty
Spm_ampgain_min ‘= Spm_ampgain_nom-0.98 Spm_ampgain_min = 4.9
Spm_ampgain_max ‘= Spm_ampgain_nom-1.02 Spm_ampgain_max = 5.1

Vdrop_drv_nom :=1.0  Drop across spindle output drivers (voit) of Mighty from spec.
Vdrop_drv_min :=0.8 Drop across spindle output drivers (volit)
Vdrop_drv_max :=1.7  Drop across spindle output drivers at Tj = 125 deg. C(volt)

Cur_cmd_nom '= 1.74 Voltage at SPWMFLT correspondint to 100% duty cycle of the PWM input
Cur_cmd_min ;= Cur_cmd_nom-0.95 Cur_cmd_min = 1.653

Cur_cmd_max = Cur_cmd_nom-1.05 Cur_cmd_max = 1.827

Inside Mighty there is a closed current loop control which limits the start up current according to the following
formula.

Cur_cmd-%DUTY

Ispm =
Rsense-Cur_ampgain- 100

At start up the duty cycle is 100% so the formula reduces to the following

Spindle start up current using the above variables

Cur_cmd_nom

Ispm_nom :=
Spm_ampgain_nom-Rsense_nom Ispm_nom =1.055 Amp
Ispm_min = Cur_cmd_min
- Spm_ampgain_max-Rsense_max Ispm_min = 0.935 Amp
) Cur_cmd_max
Ispm_max =

Spm_ampgain_min-Rsense_min Ispm_max = 1.189 Amp

page 8



_Spindle start up torque s calculated using nominal Kt and above min, nom, and max current values.

Spm_start_torq_nom = Kt_deg _nom-Ispm_nom Spm_start_torq_nom = 143.418 Start up torque, gmf.cm
Spm_start_torq_min =Kt_deg_min-Ispm_min Spm_start_torq_min =117.038 Start up torque, gmf.cm
Spm_start_torq_max = Kt_deg max-Ispm_max Spm_start_torq_max = 174.69 Start up torque, gmf.cm

Now if Rsense were changed to 0.25 ohm instead of 0.33 ohm the start up torque would increase as shown
below

Rsense_nom :=0.25 Ohm, sense resistor
Rsense_max = Rsense_nom-1.05 Rsense_max =0.263 Ohm
Rsense_min ‘= Rsense_nom-0.95 Rsense_min =0.237 Ohm

Spindle start up current using the above variables

Ispm_nom .= Cur_cmd_nom Ispm_nom = 1.392 Amp
Spm_ampgain_nom-Rsense_nom

Ispm_min .= Cur_cmd_min Ispm_min = 1.235 Amp
Spm_ampgain_max-Rsense_max

Ispm_max = Cur_cmd_max Ispm_max = 1.57 Amp
Spm_ampgain_min-Rsense_min

Spindle start up torque is calculated using nominal Kt and above min, nom, and max current values.

Spm_start_torq_nom =Kt_deg nom-Ispm_nom Spm_start_torq_nom = 189.312 Start up torque, gmf.cm
Spm_start_torq_min =Kt_deg min-Ispm_min Spm_start_torq_min = 154.49 Start up torque, gmf.cm
Spm_start_torq_max = Kt_deg_max-Ispm_max Spm_start_torq_max = 230.591 Start up torque, gmf.cm

There is also the possibility to disable the closed current loop control during start up by putting Mighty into the
Induction Sense Mode. In this mode the start up current is limited only by the power supply and the spindle
motor resistance, in that case the numbers will look like below.

Ispm_st_rpd_nom = Veel2_nom - Vdrop_drv_nom Ispm_st_rpd_nom = 1.833
Rspindle_nom

Vcel2_min - Vdrop_drv_max

Ispm_st_rpd_min := Ispm_st_rpd_min = 1.379

Rspindle_max

_ Vcel2_max - Vdrop_drv_min

Ispm_st_rpd_max Ispm_st_rpd_max =2.296

Rspindle_min

Spm_st_torq_rpd_nom := Kt_deg_nom-Ispm_st_rpd_nom Spm_st_torq_rpd_nom =249.333 Start up torque, gmf.cm
Spm_st_torg_rpd_min := Kt_deg_min-Ispm_st_rpd_min Spm_st_torq_rpd_min = 172.514  Start up torque, gmf.cm

Zpm_st_torq_rpd_max .= Kt_deg_max-Ispm_st_rpd_max Spm_st_torq_rpd_max =337.28  Start up torque, gmf.cm
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Nomimal power in Mighty drivers during 1/3 stroke seek
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Max. VCM current during 1/3 stroke seek
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/.3 Disk Performance - P1
Reference ‘

< TMR Data
% Mechanical Resonance Data

+ Acoustics Data

< Shock and Vibration Data

TEMPEST FIELD ENGINEERING TRAINING
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Mechanics Transfer Function
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P1 Acoustic Results at MKE

All units in bels
Votor/#disk

\verage
Stdev

avg -high
Stdev -high

Jiff, 3D-2D

Jl Average
werage w/o
lidec

Ohzu 3D NMB Ohzu 3D NSK PMDM'3D

Nidec

3.5504
3.6295
3.5973
3.5698
3.4998
3.4947
3.6210
3.6270
3.6172
3.8696

3.6076
0.1049

3.5785
0.0533

PMDM
0.2486
3.6412

3.5705

3.4284
3.7307
3.4489
3.72561
3.6328
3.6127
3.8672
3.6507
3.6508
3.3757

3.6023
0.1538

Ohzu
0.0180

3.56494
3.5952
3.6286
3.4809
3.5573
3.6606
3.5419
3.5081
3.6198
3.8966

3.5938
0.1158

3.5602
0.0486

0.1320

Nidec 3D

3.8985
3.9078
3.8916
3.8458
4.1274
4.0210
3.8050
4.0240
3.8928
4.0091

3.9423
0.0988

She

Page 1

Ohzu 2D

3.3779
3.4934
3.6562
3.6978
3.2546
3.5283
3.6589
3.4416
3.3034
3.4180

3.4730
0.1401

PMDM 2D

3.6135
3.4618
3.5290
3.6411
3.5697
3.5289
3.4946
3.56161
3.4960
3.9073

3.5758
0.1289

3.5390
0.0585

Nidec 2D

. 3.7940
3.7737
3.7680
3.7235
3.6871
3.7613
3.6691
3.6630
3.4772
3.7198

3.6937
0.0988



P2NOISEXLS

301 PM

Sirocco P2 Acoustic Noise Data: idle Sound Power, PCB Up

SN Nedec | PWMDM |Ohzu 1,2,3] Ohzu 4,5 |
NSK NMB NSK NMB

80709 | 38970

51723 | 37.928

54611 358768

53602 38.702

31625 35.249

54601 35.505

33204 38,625

35110 38.203

34213 38.281

35108 34.950

30718 | 39.581

80701 | 38.725

30714 | 37.250

30721 | 38.717

30717 | 37.700

81728 | 38.989

52700 | 38.568

50720 | 38.508

53603 38.540

53801 37.370

35107 35.860

35114 36.013

35102 35979

34206 34 467

53611 34575

12609 36.088

32610 35.872

54602 34.378

34214 34,741

33208 35597

Count 10 10 0 7

Avg | 38494 | 35835 | 35872 | #ON!

1Sigma | 0.688 | 0878 0.718 | #OIV/O!

Avg+3sg| 40.558 | 38.765 | 37.829 | #OV/OI

Mmn 37250 | 34378 | 34.467 0

Max | 39.581 | 37.370 | 36.625 | #OIV/O!

2/2 IToisx HDA AQO\JST‘\Cg

AT SR PZ




Sheett
SIROCCO/P1/2D HDA/20020 w. OHZU MOTOR
SUMMARY |
OFFTRACK DURING SHOCK AND VIBRATION
7/27/95
Remarks:
1. Shock = 20G, 3ms, HS
2 Vlbration— 1. OG P- P 0- 600 Hz
3 N/A Head S|gnal bad. No data measured avallable _______
4 Head location = cy. 100. (OD)| |
5. One head+suspensnon+wwe 0. 11289, J w r.t. plvot center =5 g-mm.
I. BASELINE N - VIBRATION - , SHOCK
FREQ | AMPL | FREQ | AMPL | FREQ | AMPL T RATE AMPL
SN | Head (Hz) (%O0T) | (Hz) | (%OT) | (Hz) | (%OT) | N DIR | (% OT/WDG) | (% OT)
20020 3 282 | 988 | 43 | 869 | 541 |\ 776 | | IN 1.06 21.75
2 NA L N NA |- |
1 282 984 | 412 | 862 | 541 10.92 N | 1.00 22.11
0 282 | 953 | 426 | 923 | 543 9.55 IN 106 21.88
II. Add imbalancing = 2.93 g-mm.. o
"FREQ | AMPL | FREQ | AMPL | FREQ | AMPL | A  RATE_ AMPL
SIN Head (Hz) (%OT) | (Hz) | (%OT) | (Hz) | (%OT) | DIR | (% OT/WDG) | (% OT)
20020 | 3 281 | 860 | 401 6.88 540 | 7.00 | IN . 0.79 17.67
> 7 ol | : | A 1767
1 281 8.14 406 7.00 540 | 10.16 IN - 083 19.04
0 281 8.27 405 700 | - 542 8.23 IN 0.80 17.34

2 Disk OPERATING
SHeek AND N 18 RAT on

T e e .

'7/95

Gy

o




Sheet1

TEMPEST 3D HDA # 682215 { NIDEC MOTOR ) }'

Shock and Vib. testing condition:

i l
1) Vibration: _1.0G, P-P, 10-600 Hz

3 l
2) Shock : 20G, 3ms, Half sine pulse.

|

3) Head location @ cyl 100, X-axis

VIBRATION _ 3 D\SK \)RBRA'\'IQN-,—E‘

‘ Unbalanced
Head % OT % OT % OT
Ogr-mm |4 gr-mm |9 gr-mm T
o @ 5 | EMPEST

0 0.50 5.83 11.16
1 0.37 6.12 11.58 .
2 0.63 6.02 11.09 /q
3 0.40 5.93 11.37 e s —.
4 0.50 5.93 10.74
5 0.50 5.93 11.47— -

% Offtrack vs. Unbalanced ( Vibration Hd 0 )

12.00

10.0C +

8.00 -

6.00 +

% Offtack

400 +

200 +

jele o]

Page 1



Sheet1

SIROCCO P3 Drives OP-VIB TEST STATUS:

Jan.5,1996 / Jan.10 1996 update

1. Qntm OP-VIB SPEC : 5-300 Hz, 1.0G, P-P / 300-500 Hz, 0.5G, P-P.

2. Run testing per latest version of :

2.1 ATATSR - Ver.2.07

2.2 ATADIAG - Ver.3.27x1

2.3:Update SA31.07X3 (see Jxm Godwin's note on Dec. 28 1995)

3. Baseline run (no vibration).

3.1:Using random logic scan, d:ssuper only echo the unrecoverable efTor.

4. OP-VIB run on shaker per spec.

4.11Using Qntm OPVIB script file to perfon'n random read/wnte & compare the data

{in buffer, if any miscompared error occurs, echo the error.

5. Received 6 2-disks drives and 1 3-disks drive. Unfonunately, 3-d|sks drive 'faued on baselme run.
6. On Jan.8, received 3 3-disks drives. ' ‘

7. Appie spec. 7.a. 0.5G,0-P,5-300Hz, No soft error allowed

—~ 7.b.1.0G, 0-P, 5-300Hz, No non-recoverabie error allowed.

8. Drive #94038 run Apple 7.a, super mode on, recovered error(53h)- bump detected showmg

Request F/W group to offer an appropriate script to rerun Apple 7.a. (only echo the soft error).

Testing resutts ' :

‘Baseline OP-VIB Run " Run per Apple 7.b _

Drive S/N |Motor Vendor ‘Run 'Y direction :X direction 'Y directio. X direction:
2 Disks Drives ‘ , | : :
66227 Ozu motor ‘OK :pass .pass
66225 Ozu motor OK pass ‘pass
26035:0zu motor OK ;pass ‘pass
26042:0zu motor OK ipass .pass 1PN
26014 Ozu motor . OK .pass pass ~ .
26001 Ozu motor  OK ‘pass pass N il
3 Disks Drives ‘
12005 Ozu motor .Error - ID not found, give to Roy for F/A.
71007 Ozu motor  OK Pass ‘Pass
71047 Ozu motor ‘OK Pass ‘Pass ‘Pass Pass
84038 PMDM motor :OK. -Pass Pass ‘Pass Pass

2/3Disk, SR
OPERMATING —

—\)IBRA'Hbu —
YADLTA

Page 1



isk Data Update

< From P2 Build

¢ Completed on 2/21/96

TEMPEST FIELD ENGINEERING TRAINING




Mechanics Transfer Function .
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Mechanics Transfer Function
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1 Disk Mechanical Desi an
mary - New Features

+ Tied Spindle Shaft for Improved Shock and
Vibration

% Modified Rotor Assembly for 12.0 ms. Seek
Time

% Preamp IC on E Block to Support MR Heads

+ Reduced Diameter Clamp and Disk Hub for
Maximum Disk Real Estate

% Multemp Spindle Grease for Lower Acoustics

TEMPEST FIELD ENGINEERING TRAINING




Disk Mechanical Design
mmary - New Features

2.8 mm Disk Spacing vs. 3.0 mm on Fireball and
4.0 mm on Lightning to Support 3 Disks

Die Cast Low Inertia Rotor for 3 Disk HDA with
Preamp IC on E Block

12 Pole Tied End Spindle/Motor with Laby Seal
and Pin Connector

8 Microin. NRRO vs. 12 Microin. NRRO on FB
Steel Cover for Lower Acoustics

Flex PCB Supports up to 24 Head Traces With
Preamp IC on Rotor

TEMPEST FIELD ENGINEERING TRAINING




ire Test Plans for P2 Drives

+ Rotary Shock and Vibration at Quanta Labs
— 2560 rad/sec **2 at 3 ms. half sine operating shock
— 15,000 rad/sec **2 at 3 ms. half sine non operating shock
— 128 rad/sec **2 from 20 - 300 Hz. operating vibration
« Translational Operating Shock and Vibration
— With Latest Servo Code
— Verify Sirocco Testing Success
¢ Additional Altitude Testing of Air Locks
— Test to Failure -- 10,000 ft. and greater
— All Magnet Suppliers

TEMPEST FIELD ENGINEERING TRAINING



\ Meehanical Summary

% No Major Design Issues Remaining

% Working with MKE on Manufacturing
Issues - Process and Cost Related

< Test Data to Date Indicates That 1 Disk
and 2/3 Disk HDAs Are Meeting

Tempest Specifications

TEMPEST FIELD ENGINEERING TRAINING
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TOPICS

1. FLEXCABLE LAYOUT

2. PREAMP

3. READ/WRITE CHANNEL RECORDING SPECIFICATIONS
4. READ/WRITE CHANNEL HIGHLIGHTS

. R’'W CHANNEL TRAINING - FACTORY ADJUSTED PARAMETERS

n

6. READ CHANNEL ADAPTATION
7. CHANNEL PERFORMANCES
8. ERROR CHECKING AND CORRECTION METHODS (ECC)

9. DATA TRACK FORMATS

10. PRML CHANNEL SPECIFICS; MAGNETO-RESISTIVE HEAD
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READ/WRITE FLEX CABLE |

. Signal Paths

. Grounding Paths |
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PREAMP

. Features
. Design History

. Preamp Specifications

—
R
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7 TVYMPLEST.
PR ;

Preamp features:

. Current Bias/Current Sense Architecture

Single + SV Power Supply (+/- 10% |

Single Ended I/P, Differential O/P

L]

Chip On Arm (Close to Heads)

e

RS




Preamp Specifiéations:

. Norminal Voltage Gain: 240 V/V @ Rmr =20 Ohms

. Bandwidth: 65Mhz @ -1dB,140Mhz @ -3dB

. Equivalent-Input-Noise: 0.68 nV/Sqrt Hertz (Max) @ Rmr =20 Ohms

. Series Termination Resistor at Preamp-Output: ~S0 Ohms

. Write Current: - Programmable from 10mA to 35mA
- Rise/False 3.7 nSec Typical (1,=25mA, L,=180nH,
| Ru*:ls Oth, Llcad = SOIIH)
. Bufferd Head Voltage Monitor ,
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NETWORK Cor CONECT RDX-RDY  Ef8
A REF B: BEF ACRS A —-3.04630 dB
55 .00 90 .00 WIDTH 118 318 860.158 Hz
[ dB ] [ deg ] |
- s —-~ | .
P 1
3 6 1l 3 6 1 3 ' 6 1
DIV DIV START 10 000.000 Hz

5.000 5.000 STOP 200 000 000.000 Hz

RBW: 1 KHz ST: 4.33 sec RBANGE: R= 10, T= 10dBm

Pe- 04




11403A DIGITIZING OSCILLOSCOPE (exp: 3.3, dig: 3.0, dsy: 3. 10} 11403A DIGITIZING 0SCILLOSCOPE lexp: 3.3, dig: 3.0, dsy: 3.1u)
dete: 13-NOV-95 time: 14:47:03 Instrument 10# BO11345 date: 13-NOV-95 time: 14:53: 35 Instrument ID# BO11345

250mV ' r -r r r r r v r v | 250mv ‘ r ! '~ ' H !
| i !
‘ ‘ ‘ | |
. ! ;
: .
‘ l : 290
1
| [ |
i 1 :
! ' 50mv
30mvV
/&V > . ] 1 /&V [}
,; [SESTRNSY SRR AT 2 R SR S ol SEOU R SRR LR I S ok R B '"""“""‘ ' P
trig'd trig'd
L . . 4
{ i i
. _ 1 i, , , :
—oR0mY . . L o ) R " - 4 250mv ‘ ' ' ' : :
> - wne/div 39, ne Fa0.9ne o .Bns/div ___ 39.ns
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