





















































































































































5-disk 3-disk
magplate thicknéss (mm) “3.2 3.2
magnet thickness (mm) 3.6 3.6
gap width (mm) 2.7 2.7
max gap flux (gauss) 9200 9200
Kt max(N-m/A) 0.061 0.056
bang-bang access time (msec) 5.53 5.27
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¢ VCM Driver

- Using 14 bit PWM DAC (simpler design than other DACs)

- Can Sink/source up to 2.5 Amps
- Programmable B.W (set to > 15 KHz)
- Programmable gain (set Gm ~1.4 A/V)

¢ Built-in thermal protection

- Provides thermal warning @ Tj = 125C prior to thermal shut down @ Tj = 150C
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Phoenix Power Electronics

¢ Negative Voltage DC-DC Converter

- Uses 1 external transistor to meet current requirements (SOT 6)

- Programmable voltage with 1 resistor

- Output accuracy =<2%

¢ Supply Supervisory Circuit

- Monitors both 5V & 12V

- Built-in de-glitcher & hysteresis
- Programmable POR delay

¢ 14 bit VCM DAC Support

- Provides 3rd order Low Pass filter & summer

Mehran A. - P5 Quantum Confidential
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Ph@mw Power Electronics

ciastsiciii

Spindle Driver
¢ All Digital Commutation circuit

- Reliable timings set by digital PLL

- Stable operation over temperature and time

¢ Spindle switchmode operation

- Reducing Pd by ~ 10X

- Significant heat reduction, lower Tj rise than linear drive

¢ Spindle Control Loop
- Reliable compensation via D.S.P.

- No resistor/capacitor; no drift over time and temperature

Mehran A. - P6 Quantum Confidential
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szoemw Power L Clectronics

R A N G T

Unique Spindle Startup Algorithm

- Always positive torque generation (no R.R)
- Achieves 0 -7200 rpm in shortest time

- Extremely low “spin up retry” rate

¢ Bipolar Start - Bipolar Run

- Efficient operation during run

¢ Excellent rpm regulation with improved control loop

- Servo data used for speed regulation provides jitter-free period detection

- <0.01% during “track following”
- < 0.04% step response(OD-ID-OD)

Quantum
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System Block Diagram

Commutation

data
<

-

circuit
digital PLL

10 MHz clock

DAC 7

__Spindle: 8 bit

VCM: 14 bit

DAC>‘—

2 Mallard
r
1 U,V,W
a
1 Spindle Motor
p CT
o
r
t VCM VCM
coil
> >} -3V
[ system
reset

Y

ASIC chip
(Rebel)
/
Speed / /
tach Data

ul (Atlas)

Speed control/
D.S.P

Inductance sense for

//

/

Rotor Position Detection

e Startup
- Control under uP
- Speed control from BEMF signals

*Run
- Control under ASIC: dedicated commutation
circuit as well as under uP control

- Speed control from servo data
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Phoenix Power Llectronics

'Spm Up Alsgorlthm

System initialization

l
Motion check | g Brake
Yes No
400 rp
1- Total of 5 spinup attempts allowed.
Yes
R.P.D 2- Braking at 6000 rpm and lower.
Force dl 3- If Mallard Tj >125, the seek profile is
commutation adjusted to avoid thermal shut down >>>
' Lower seek performance at elevated temperature.
Synchronize < 4-R.P.D: R,?tor Position Detection using “Inductive
digital PLL sensing,.
1
Motion &
Acceleration Report
check starts 2 AE’-speed”
' if rpm=7200
BEMF I
commutation -
Servo receives
| data
If rpm = 6840 |
turn on integrator Use Servo data

for rpm regulation
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Phoenix Power *jewrwmv

Mallard Power IC (L6253)

Manufacturer: SGS-Thomson

Design Center: San Jose

Die Size: 6.04 mm X 5.25 mm
Package: 64 pin TQFP with Slug
Wafer Size: 6 inches
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- Process:

Fab:

Assembly:

)Pkmmxﬁ(ﬁ@ww Electronics

BCD

NPN ft: 850 MHz & 180 MHz
PNP ft: 35 MHz

CMOS: tpd =1.2nS

22 Mask levels

3 Metal layers:

Metal 1= 0.7 um, Metal 2 = 1.0 um
Metal 3 = 3.0 um

Agrate & Castelletto (Italy)

Anam(Philippines)

Mehran A. - P11
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Testing: | Final test: Topayo (Singapore) PHOENIX
Complete parametric and functionality at

wafer level and packaged IC

6.04 mm

R S

L6253 Die:

SR IR IR R AR B Ui e e

ek

. Power driver

5.25 mm

. Digital \

Analog — |

I/0 Pads &
ESD
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New Product Training
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~ PREAMP
+ KEY REQUIREMENTS FOR PHOENIX
+ FEATURES AND SPECIFICATIONS

+ MEASUREMENTS

- CERAMIC
+ CERAMIC DESCRIPTION

¢ SCHEMATIC

+ DESIGN AND LAYOUT CONSIDERATIONS
~ PREAMP TEMPERATURE

MEASUREMENTS

o TESTING METHODOLOGY

+ TEST RESULTS

~ FIC/CIS

Quantuy
AR 5€ Y500 100 TIIPISI0AYA

+ FIC CONFIGURATION

o ELECTRICAL CHARACTERISTICS

11/8/97 Phoenix Training Manual

Section : Preamp/ceramic

Page 2



~ FAST RISE AND FALL TIMES: < 2.0
NSEC(20% - 80%)

> METHOD OF CONTROLLING PREAMP
WITHOUT THE NEED FOR SENSITIVE
INPUTS TO BE BROUGHT TO PC3B

~ BUFFERED HEAD VOLTAGE MONITOR
~ FAST WRITE TO READ RECOVERY
~ READ AND WRITE FAULT DETECTION
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- VTC 6160 PREAMP

~ NOMINAL GAIN=220; INDEPENDENT OF MR
RESISTANCE

~ BANDWIDTH=130 MHZ
~ EQUIVALENT INPUT NOISE=0.65 NV/RT HZ

-~ WRITE CURRENT RISE/FALL TIME: < 2.0 NS,
SPECIFIED WITH 220NH, 15 OHM, 25 MA, 20-80%

- HEAD SWITCH TIME < 3 uSEC, IMR
UNCHANGED

~ WRITE TO READ RECOVERY TIME < 1.0 uSEC

- POWER SUPPLY REJECTION RATIO > 45 dB, UP
TO 10 MHz
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- DIFFERENTIAL PREAMPLIFIER
~ I-BIAS/V-SENSE ARCHITECTURE

~ SERIAL PORT PREAMP ELIMINATES
NEED TO BRING SENSITIVE PREAMP
INPUTS DOWN FLEX CABLE

~ VERIFY MODE FOR SERIAL PORT
REGISTERS

- DUAL SUPPLY PREAMP, +3V, -3V
~ BUFFERED HEAD VOLTAGE MONITOR
~ READ AND WRITE FAULT DETECTION
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- CHIP ON FLEX ON CERAMIC

- VI'C DIFFERENTIAL PREAMPLIFIER

¢+ -VTC 6160 6-CHANNEL PREAMP FOR 3-DISK;
. CERAMIC LAYOUT USES 5 CHANNELS

o -VTC 6160 12-CHANNEL PREAMP FOR 5-DISK;
. CERAMIC LAYOUT USES 10 CHANNELS

- HEAD PADS ON CERAMIC CONNECTED TO FIC

~ SERIAL PORT COMMUNICATIONS FOR HEAD
SELECT, BIAS CURRENT, WRITE CURRENT,
AND SOME CONTROL FUNCTIONS.
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PREAMP RISE AND FALL TIMES ON SPIN STAND, 20%-80% < 2.0 nsec

39-Hug-96
10:51:28
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13-Hug-96
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» LOW TEMPERATURE CO-FIRED MULTILAYER
CERAMIC

~ SUBSTRATEPREAMP DIE IS MOUNTED ON
CERAMIC, WIRE BONDED TO CERAMIC, AND
ENCAPSULATED

- 6 LAYER CERAMIC ALLOWS ROOM FOR
ROUTING OF HEAD TRACES AND FOR
EXTERNAL COMPONENTS

~ CERAMIC IS ATTACHED TO FLEX CABLE WITH
A HOT BAR SOLDERING PROCESS

- CERAMIC PROVIDES AREA FOR CONNECTION
OF FIC |
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~ ALL CAPACITORS SHOULD BE AS CLOSE AS POSSIBLE TO THE
DIE

~ CLOSEST LOCATION FOR CAPACITORS IN ON DIE SIDE.
HOWEVER, NOT ENOUGH ROOM FOR ALL COMPONENTS ON
DIE SIDE.

~ PROBLEM IS TO MINIMIZE LENGTH TO COMPONENTS WHILE
ROUTING LINES THROUGH 6 LAYERS.

~ TO MINIMIZE TRACE LENGTHS, WOULD LIKE TO USE ALL 0402
SIZE COMPONENTS. HOWEVER, 0.1uF CAPACITORS ARE
AVAILABLE ONLY IN 0602 SIZE.

~ WOULD LIKE TO USE THERMAL VIAS FROM THE SUBSTRATE
THROUGH ALL LAYERS OF CERAMIC FOR GOOD HEAT
TRANSFER. HOWEVER, SUBSTRATE IS AT -3 VOLTS, SO
THERMAL VIAS CAN NOT GO THROUGH ALL LAYERS. HEAT
SINK ON TOP OF CERAMIC IS TIED TO GROUND
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PICTURE OF HDA SHOWING E-BLOCK AND CERAMIC

Quarturry  11/8/97 Phoenix Training Manual Section : Preamp/ceramic Page 12

CNMII0E 700 108 EIPINGI020YA



Quantury

N I0€ 3100 101 TNITNNA0UIIYA

11/

PICTURE OF HEAD STACK ASSEMBLY SHOWING CERAMIC AND FIC
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FLEX CABLE AND CERAMIC
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10 CHANNEL CERAMIC, TOP SIDE
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10 CHANNEL CERAMIC, BOTTOM SIDE
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FIC CONNECTION TO CERAMIC
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FIC CONNECTION TO HEAD PADS
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HDA Testgr
(Sample only)

A

Servowritef— PCB Insta— Diskwarel— Self Scan— Final Stati

Download|

PCB Functipn
Test
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~ Purpose

+ Write servo wedges

+ Write Serial Number, Component Tracking Code &
test info onto HDA

- Features
+ Laser system for Radial Positioning
¢ Push pin - follower mirror arm
+ 3 Head Bank Write, 3/4 (9 gig.) or 1/2 (4 gig.)
stagger
+ 3 pass servowrite (1.5 servo tracks/data track)

¢ Bursts written with 2T pattern
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- Test Sequence
Load HDA
Barcode

* & 6 ¢ o

* 6 o o

Initialize System
Motor Spinup/Speed

Load Clock Head
(dynamically)

Find OD Crash Stop
Measure Stroke
Parametric Measurements

Write Clock Track - SAM
To SAM Check

11/8/97 Phoenix Training Manual

* * & o o

* & o o

Section : Test Process

Write 4x Sample Wedges at OD
Write Servo Wedges
Write 4x Sample Wedges at ID

Write HDA S/N,CC, S/W 1d,
Date/Time

Verify Servo Wedges: Sample
Cylinders at OD

Unload Clock Head
Spin Down

Unload HDA
Generate Test Results

Page 4



~ Purpose

¢ Obtain Head/Media Parametric Data for Analysis

- Features

+ Captive PCBA
+ LeCroy 7200A Digitizing Oscilloscope

¢ Uniform Process Test (UPT) based test software
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~ Test Sequence

Quantuyy
TAPN K€ 2100108 TININNGUIIY A

¢+ MR Element Resistance
Test

Microjog Cal

Amp Cal

HF TAA

LF TAA

Resolution

PWS50

Modulation

Amplitude Variance Test.

* & 6 6 O 6 O o o

Amplitude Asymmetry
method

11/8/97 Phoenix Training Manual

o Non Linear Transition Shift

(NLTS), instantaneous and

average

+ Non Linear Transition Shift
(NLTS), using Sth harmonic

+ Auto Correlation Signal to

Noise Ratio (ACSN),

instantaneous and average

¢ Overwrite
¢ Side Erasure

Section : Test Process
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~ Purpose
+ Test functionality of PCBA

» Features

¢ Test through SCSI Interface - Narrow, Wide, SCA,
single ended and LDV mode

+ Symbios Fast-20 UltraSCSI Adapter
+ UPT based
~ Test Sequence

+ Power Up/Detect/Time to Ready (Diskware loaded
from the captive HDA)

+ buffer memory test
+ Fixed length seek test
+ FIR channel training test

¢ 2000 - block logical scan
+ Jumper / LED test
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-~ Purpose

¢ Load Diskware, Self Scﬁnware, Scripts to Drive

-~ Features
¢ Uniform Process Test (UPT) based test software
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- Test Sequence

+ Prepare System Cylinders:
Adaptive Equalization:

*

+ Power Up * - Microjog Calibration
+ Load RAM Ware: - Input Attenuation
* - Detect Drive Presence * - Write Precempensation
» - Load Ramware (Write Buffer) « -Tap 4
» - Initialize NVR e - Continuous Time Filter
¢ Load Default Config * -Tapd
Pages/Descriptor * - FIR Filter .
« Interrogate Drive De:f(.ect. Scal.mlng of System Zone
+ MR Resistance Check Inlt?allze. File System.
] Write Diskware to Disk:
. Re?d Super Cylinders (Servo . - Write Descriptor Table
writer Info) * - Write Config Pages
* - Load Diskware to Disk
Verify File System
Load Self Scan Script
Quartury 11/8/97  Phoenix Training Manual Section : Test Process Page 9



~ Purpose

¢ Test Drive functionality, fit for use

+ Map out media defects

~ Features
+ Firmware based, script is binary file
+ Requires 12V,5V power source only
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*
*
*
*
L 4
*
L 4
*
*
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DRAM Test
Estimator Error Test

MR Bias Current
Calibration

Input Attenuation
Microjog Calibration
WPC Calibration
TAP 4 Calibration
CTF Calibration
FIR Calibration
Write BCV

Servo Wedge Verify
Scratch Wedge Fill
Track TMR Test

11/8/97 Phoenix Training Manual
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*

Head Stability Test
Head Offset Test
Headswitch Test
Random Seek Test

Full Stroke Test

Third Stroke Test
Wedge to Wedge Scan
Scratch Fill

Logical Sequential Scan
Logical Random Scan

Sequential Throughput
Test

Random Throughput Test
Airlock Test

Section : 7est Process Page 11




~ Purpose

o Collect Self Scan test results
¢ Test Drive through the interface

= Features
o UPT Based
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- Servowriter Report

~ Self Scan Report
- Power Cycle Test
- Confidence Scan
~ Full Compare
~ Configuration

= Diskware Version Check
~ Write Results

Quarturyy  11/8/97 Phoenix Training Manual
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