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CHAPTER 1
INTRODUCTION

The release 4.00 of WITE32 incorporates new features and bug fixes introftecedearelease version
3.40. This document uses the release notes for WITE32 version 3.40 as a baseline for comparison.

Key features and important reasons to upgrade WITE32 software to revision 4.00:

1. Support of Piezo Actuator Cartridge for V2002 spindtarsee Sectio?.1and the following link:

http://www.guzik.com/documents/products/piezoactuator.pdf

2. Support of Universal Preamplifier 10 (UP10) seet®n2.2and the following link:
http://www.guzik.com/documents/products/0@742201_Guzik_UP10.pdf

3. Support of Guzik Headamplifier MR7,es&ectior?.4 and the following link:
http://www.guzik.com/documents/products/0@742401 Guzik MR7.pdf

4. Immediate Start Mode to improve téishe, see SectioB.1and the following link:

http://www.guzik.com/documents/products/0@744601 |ImmediateStartMode.pdf

5. New 3D PulseProfile test for nangcale magnetic field imaging with D5000, see Secii@sand
the following link:

http://www.guzik.com/documents/products/3d smulprofile.pdf

6. New Multi-Track Adjacent Track Interference test (WATI MT), see Secdi@and the following
link:

http://www.guzik.com/documenisoducts/0210744801 WATIMT .pdf

7. Improved Adjacent Track Interference test algorithm (WAJ,Isee SectioB.6and the following
link:

http://www.quzik.com/documents/productsKA®745001 WATI2.pdf

8. New D5000 ETA ScanndExtra Pulseand Thermal Asperity, see Sectiod.7 and the following
link:

http://www.guzik.com/documents/products/0@745601 D5000 MSCAN_ ETA.pdf

9. Important software enhancements and algorithm modification& lssgter 4andChapter 5

10. Servo Improvement Rlaagei algorithm ofServo Alignmenis made more robust; several bugs
are fixed.

11. Over 90 bug fixes, se@hapter 6

GUZIK
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1.1 Supported Hardware

WITE32 version 4.00 supports the following hardware:

Supported Supported
ReadWrite Su_pp(rted Universal Suppor_te_d Servo| Supported PCI Host
Spinstands . Revisions Adapters

Analyzers Preamplifiers
RWA-2002

Guzik V2002 UP8 Servo3 el o
RWA-2003 . Adapter 2002
RWA-2004 Canon Spinstand UP10 Serve4 (P/N 318180)

WITE32 version 4.0@oes notsupprt the hardware listed below, you must use WITE32 version 3.40 with
Serve? testers, or WITE32 version 3.23 with Setl/itesters:

L Supp(_)rted Not Supported Nl S_upported Not Supported | Not Supported PCI
ReadWrite - Universal .
Spinstands i Servo Revi®ns Host Adapters
Analyzers Preamplifiers
RWA-2550 series| Guzik 1701 series UP7 Servoel PCI Host Adapter
RWA-2585 series| Guzik 312 series Serva?2 (P/N 310360)
Note: WITE32 version 4.00 and later will support Servo-2 RWA2002 testers in non-servo mode. If you need to use

Servo with those testers, you may continue to use older versions of the software, such as WITE32 version 3.40,
or contact sales@guzik.com to request a quotation for RWA upgrade to Servo-4.

1.2 WDK32 Compatibility

You can use the custom modules created with WDK32 version 3.40 without recompiling them. However, if
you require new functions, suchldeisePowerDB(junction, or you would like your custom modules to

work in the new modes of WITE32 operation, such agrtireediate Start Modeg/ou must recompile your
modules with WDK32 version 4.00.

1.3 PRML Chip Drivers

We strongly recommend you to update PRML chip drivers to the latest version. Please contact Guzik
Customer Support aupport@guzik.coro request the updated drivers.

1.4 Changes that May Affect the Measurement Results

The following modifications of WITE32 may affect your measurements and require updating the grading
limits:

e Smaller Positive and Negative Modulation valueshe TAA Parametric and Saturationtests,
see Sectiod.4, page3s.

e Disabled preamble in all neRRML patterns provides better averaging, see Sebt®mpage53.
e Spectral Integral SNR test may report different signal/noise level, see S&&ipage26.

e Popcorn test does not turn servo on after unloading e¢hd,lsee bug descriptidih Section6.2,
page78.

. . , GUzZIK
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CHAPTER 2
NEW HARDWARE SUPPORTED IN
WITE32

2.1 Piezo-Actuator Cartridge for V2002 Spinstands

The new generation of Guzik cartridgesn be designed upon request with a piezo actuatmhieve
higher servo loop bandwidth. The typical bandwidth is in the rangé3kBz. This allows for non
repeatable ruout reduction down to 0.38.60 nm (0.01#0.024ulInchy, 1c. The higher servbandwidth
also improves seek time, which leads to test time improvement for several tests.

Figure 1: Piezo-Actuator Cartridge

Piezo Actuator Cartridge (PAQ initially supported in WITE32 version 4.00.

2.1.1 Hardware Requirements
The following test system components are required:

1. Guzik V2002 spinstand needs to have the following components:

e Head Loading Mechanism upgraded with Piaptuator Cartridge Interface
e Control Interface Board (P/N 321850)

e Combloader Interface Board (P/R&250 or 328390)

! Typical value. Measurement results may vary for diffeteead types.

GUZII(
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2. Spinstand Control Box needs to have the following components:

e Servo Driver 5 board (P/N 330880, modification 02, wt@nnel driver)
e Servo Controller 5 board (P/N 330890)

3. Guzik RWA-2000 series with the following servo revision:

e Servo Reision 3, or
e Servo Revision 4.
4. Itis recommended that your RW2000 series has RWA Control 2 Board (P/N 325800).

To check if you have all the hardware components required for the Piezo Actuator Cartridge, apfeh the
Hardwarefeatures dialog box and nfy the Piezo Actuator Cartridgstatus:

EUZIK | Feature list

) Servo Rev. 3

% Guzik PRML Channel

2 Digital Read Signal Analpzer
2 Digital Parametric
1 Digital Spectrum
RWA-5pinstand Differential Connection
RWA-5Spinztand Hardware Handshake
Micro Actuator [ Cw CCW ]
piEEEEEEEEEEEEEEEENEEEENENR

. Piezo Actuator Cartridge %

A EESEEEEEEEEEEEEEEEEEEEEETN
Immediate Start Mode

Figure 2: Hardware Features dialog box

_ _ _ (GUZIK|
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2.1.2 Software Support

2.1.2.1 Enabling Head Loading Mechanism Operation with PAC in WDCP2002

If you have a Piezo Actuator Cartridge kistalled, and want to use a Piezo Actuator Cartridge, open the
Product Parameterdialog box in WDCP2002, and check tBrable Piezo Actuator Cartridgeheck box
in theHeadstab. To disable Piezo Actuator Cartridge, uncheck the check box:

Product Parameters

Disk, ~ Heads | Micio .&u:tuatu:ursl

— COwW Head Parameters———— 1~ OW Head Parameters

Head Base Offset X [om | | Head Base OffsetX [om
Head Base Offset Y [0 | | Head Base Offset [om
Head Length [om || HeadLength [on
Head Offset [om || Head Offset [om
Cartridge Angle [-todeg || cartridge Angle [l0deg

W Llsze CCw Head Parameters

. [ Enable Fieza Actuator Cartridge :

illlllllllllllllllllllf

(] I Cancel

Figure 3: WDC2002 Piezo Actuator Cartridge check box

When enabled, this setting tells the spinstand to operate the Piezo Actuator Cartridge Interface mechanics
installed on the V2002 Spinstand Head Loading Mechanigra head loading mechanism connects the
pogapins to the cartridge on every start device, and disconnects when the device is stopped.

GUZII(
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If the Piezo Actuator Cartridge is enabled in Breduct Parameterdyut the installed cartridge is a regular

cartridge(not a Piezo Actuator Cartridge), the following error message appears during the start device
procedure:

M Guzik Message 1]

Save Error Info

'E Operation timeout
] Cannot turn the Piezo Actuator Cartridge

control CW On

Compatibility error
Spinstand is configured to use Piezo Actuator
Cartridge. but Fiezo Actuator Cartridge is not
detected

Compatibility error
Failed to start device phase 2

i

Figure 4: Error message during Start Device

2.1.2.2 Enable Piezo Actuator Cartridge Servo in WITE32

If a Piezo Actuator Cartridge available and enabled in tReoduct Parameterdialog box in
WDCP2002, you can enable the Piezo Actuator Cartridge servo usiSgme Controbialog box
(available in theControl | Servadrop-downmenu of WITE32 Engineering Dashbogrd

—4 Servo Control (OD:Servo0D)
— Servo Mode

® Standard Servo
' Servo Improvement Package

Beset

— Head Bandwidth
® 110 MFlux/s and Above Cloze

s 54 - 110 MFluz/s
) Below 54 MFlux/s

_Best |
-

— Options
=X Dizable Servo Control if Loop iz Unstable
s[® Show Warmning if Servo is Suspended
5[ Enable Micro Actuator

: =@ Enable Piezo Actuator Cartridge Servo =

[X Enable RRO Compensation

Figure 5: Servo Control dialog box
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To switch to the Piezo Actuator Cartridge servo mode, chedkribble Piezo Actuator Cartridge Servo
check box. To switch back to the regular servo mode, uncheck it. This $ettimge dependent. You can
use the Piezo Actuator Cartridge servo in one zone and a regular servo in another.

If the servo control is on, checking tB@able Piezo Actuator Serapplies immediately when you press
the Savebutton. If the servo control i3ff, the Piezo Actuator Cartridge servo will be engaged next time
you turn the servo control on.

You can verify if the Piezo Actuator Cartridge servo is on by checking the WITE32 dashboard servo
indicator. If the Piezo Actuator Cartridge servoison,thesv o0 i ndi cat or shows a capi:
background, see figure below:

45 MFlux/s Wr Flux II_
5
5

Servo Ers

) Wr Servo
Stop Device —

n|_Of |©

FwA70759_55; ANATI125_SCRTE

Figure 6: Piezo Actuator Cartridge servo indicator
2.1.3 Configuration Settings and Compatibility

2.1.3.1 Number of Sectors

The Piezo Actuator Caidge is tuned for the particular sector rate. The sector rate is the number of sectors
per second. Currently the Piezo Actuator Cartridge uses the sector rate of 39.6 kHz. It corresponds to
25.2us sector duration.

It means that in order to use the Pidaxtuator Cartridge servo you should set the specific number of
sectors for the particular RPM. Please refer tolidgle 1 for the typical RPM values and the
corresponding number of sectors:

RPM | Number of sectors
15000 160
100 240
7200 330
5400 440
4800 500
3600 660

Table 1: Number of Sectors for typical RPM values

If your system is configured to use a different number of sectors, the following error message appears when
you try to enable the PiezActuator Cartridge servo:

GuzIK ) ) )
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|

Save Error Info

E Compatibility error

! Piezo Actuator Cartridge was tuned for the different
number of sectors or different RPM.
Please change ether number of sectors to 330
or RPM to 18562.500000.

Compatibility error
Failed to set servo controller mode

Spinstand DRY error

oK I Cancel More infa >»

Figure 7: Sector Rate error message

2.1.3.2 CW and CCW Cartridges

If the Piezo Actuator Cartridge is enabled in reduct Parametersn WDCP2002, both CW and CCW

cartridges are expected to be the Piezo &ctuCartridge.

2.1.3.3 Servo Zone Width

To use the Piezo Actuator Cartridge, the servo zone has to be wide enough to cover all the radial range of
the head positions that are set by tests or operations sticacksProfile W/R OffsgtBand Eraseetc. If
the Pezo Actuator Cartridge servo is on, and an you specify the offset out of the written servo range, the

following error message appears:

|

Save Error Info

Requested action failed
Destination position (-2000.000000) is out of
range( -1496.000000..1000.000000 )

-

Spinstand DRY error

More info > > |

Figure 8: Attempt to leave Servo Zone when Piezo Actuator Cartridge Servo is turned on
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2.1.3.4 Servo Improvement Package

Piezo Actuator Cartridge is fully compatible with tBervo Improvement Packageiezo Actuator

Cartridge and Servo Improvement Package address different aspects of overall system performance, and
therefore complement each other. Plaa$er to theTable2 below. It is recommended to have both options

to achieve the best accuracy, repeatability, and test time.

NRRO Improves Does not affect
RRO Impr oves Improves
Servo Absolute Accuracy Does not affect Improves
Test Time Improves Improves

Table 2: Piezo Actuator Cartridge and Servo Improvement Package benefits

2.2  New Micro Actuator Type Supported - Single-Ended Connection Type 2

The new micro actuator connection tyip8ingleended Connection Typeisupported starting from the
WITE32 version 4.00.

_I_—. e (A) Base Voltage

== (B) Offset

N
abuey (D)

Control Voltage

Figure 9: Single-ended Micro Actuator Connection Type 2
The Singleended ©nnection Type Rlustrated onFigure9, uses two wires:

e the first wire(1) is connected to the fixed voltage source, specified by the configuration parameter
(A) BaseVoltage

e the other wirg?2) controls the miro actuator positian

GYZIK . , .
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The total swing of the control voltage is specified by the configuration para(t&ange symmetrical
around the level specified by the configuration param@&g0Offset.

Product Parameters |

Diigk IHeadg Miu:n:u.&c:tuah:ursl

— CCw Micro Actuator Parameters — W Micro Actuator Parameters
v 1Use Configuration File v Uze Configuration Fils
Canfiguration File Mame I microactustar _cow .cfy Canfiguratian File Mame I microactustar _ciwe oy

Device IEI‘lahIEd v| Device IEI‘labIEd vI

Orientation IP.:.s'rtive vl Orientation IP.:.sitive 'rI
Dizplacement A ange |1 uln Dizplacement Range |1 uln

Lonnection |sige.ended (2) + Lonnection | ingje-ended (2) =

Yolkage Range Yolkage Range
EEEEEEEEEEEEEEEEREESR
_I: B (&) Base |4EI\-" _I: G (2] Base |4UV

[I_BE [B)0fset [20%
-------- [C] Hangel 40 %

[I_BE (B] Offset [20%
"""" [C] Range I 40 %

[T iTze COW Micro Actustor Parameters

OF. I Cancel |

FEEEEEEEEEN,
—

FEEEEEEEEEEN
—

Figure 10: Micro Actuator Parameters of Single-Ended Connection Type 2

TheMicro Actuatorstab of theProduct Parameterdialog box has been updated to support all three micro
actuator connection types. The following connection types can be selectecComtiectiontext box.

e Sinde-ended The singleended micro actuator connection as it was supported in the
previous version of WITE32. Refer WITE32 Release Notes version 3.30
page 14 for details.

e Singleended (2) The singleended micro actuator connection type 2.

° Differential The differential micro actuator connection. RefeYMbIrE32 Release Notes
version 3.30page 13 for details.

When theSingleended (2tonnection type is selected, you configure three paramétgrBase, (B)
Offset,and(C) Range seeFigure10. Other controls have the same functionality, as they had in previous
revisions of WITE32 software.

2.3 UP10 Universal Preamplifier

The newUniversal Preamplifieboard UP10 (P/N 331290) is initially supported in WITE32 verdid®.

The UP10 preamplifier provides the read bandwidth from DC to 4 GHz, and the write data rate to 8 Gbit/s.
For the important WITE32 user interface changes related to the configuration and control of the UP10
hardware see Secti@n?.

_ _ . GUZIK
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2.4  MR7 Headamplifier

The new MR7 headamplifier (P/N 332520 and 332530) is initially supported in WITE32 version 4.00. The
MR7 headamplifier provides the read bandwidth from DC to 3 GHz, and the write data r&éitts4

The combination of the 10 preamplifier and the MR7 headamplifier allows precise control of write

current overshoot parameters, such as magnitude, measured in percent of the write current amplitude, and
duration, measured in picoseconds. For important WITE32 user interfaceeshateged to the

configuration and control of the MR7 hardware see Seé&idr..2

2.5 New Pattern Generator PG4G Board (P/N 332150) for RWA-2000 Series

WITE32 version 4.00 supports the new Guzik Pattern Generator PG4G boa®B@E/MB0) for theGuzik

RWA 2000 family. This new board supports all of the functionality provided by previous Guzik Pattern

Generator boards PG2000, PG2002, PG2002Max, and PG4000 (P/N 314840, 318130, 324970, and 331120
correspondingly). WITE32 versiond®) displays an error messagd nt er n a l hardware error
generat or bhyoastad it Withan R\WA where the new Guzik Pattern Generator PG4G board is
installed. You must use WITE32 version 4.00 or later if your RWA has Pattern Gerr®etGrboard

installed.

2.6 New Read Channel (RC2002) Board Revision P for RWA-2000 Series

WITE32 version 4.00 supports a new revision of the Read Channel board RENZ# 8050, Rvision P)
This revision is not supported in the previous versions of WITE3&ufstart WITE32 revision 3.40 and
earlier on RWA equipped with this Peak Detector board, the following error messages appear:

1. fiDownload error: Read Channel 2002 : There is no valid configuration file suitable for the board
PN 31805 Fab 'G' Assmbl 'P'ush as file "31805_G#5P") in the directory".

2 "nThe board (Read Channel P/N 318050) can not wo
upgrade to revision >= 20

2.7 New PLO Board Revision K for RWA-2000 Series

WITE32 version 4.00 supports a new revisiorthaf PLO board (GuziR/N 317180, fab E, assembly K).
This revision is not supported in the previous versions of WITE32. If you start WITE32 revision 3.40 and
earlier on RWA equipped with this PLO board, the following error messages appeatr:

1. finternal softvare error. File not found QWITE322002plo4000_EJ.rbf".

2. iHardware initialization er MWMITE3220D2pla40000Ed.idbf er r or :
not found. Pleasere nst al | and use W TE32 of the | atest re

2.8 New V2002 Tooling Types
The following cartridge and media sets for V2002 spinstand are supported for the first time in WITE32

version 4.00:

Cartridge Part Number ‘ Media Size
80-703268/703269 1. 80, 3.
80-703584/703585 1. 80, 3.
80-703592/703593 2.50
80-703729/703730 1. 80, 2. 5(

GYZIK . , .
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80-704058/704059 3.50
80-704226/704227 2.50
80-704294/704295 2.50
80-704417/704418 3.50
80-704495/704496 2.50
80-704629/704630 3.50
84-800667 65 mm
84-800677 3.50
84-800697 3.50
84-800707 3.50

Table 3: New Cartridge, Headstack and Media Sets supported for Guzik V2002 Spinstand

2.9 New Headamplifiers

Please order your copy of WITE32 version 4.00 CD to see the list of new headamplifiers, provided in the
complete version of the Release Notes.

2.10 New Headstacks

Please order your copy WITE32 version 4.00 CD to see the list of new headstacks, provided in the
complete version of the Release Notes.

2.11 New PRML Chip Adapters

New PRML Chip Adapters 4000 for the Chip Adapter Interface 4000 are initially supported in WITE32
version 4.00:

e GuzikP/N S2333316001.01
e Guzik P/N S2333216002
e Guzik P/N S2333216003
Please contact Guzik Customer SuppodLgtport@qguzik.corno request the drivers for those chips.

. . , GUzZIK
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3.1

CHAPTER 3
NEW FEATURES INTRODUCED IN
WITE32

New Immediate Start Mode

Two new enhanced performance modes have been addedvedsarement Optiordialog boxi the
Immediate Start Mode (Full Revolutioand thelmmediate Start Mode (Partial Revolution)

To choose the enhanced performance mode selebteaasuwement Optionsnenu item in th&€Configure
menu of the WITE3ZEngineering DashboardeeFigurell below.

%I Measurement Options

— Global Options
™ Azymmetric Meazurement
[% Offtrack Measurement

[enable automatic W/R offzet]
[ Enable Frecomp

[X Detect AM Miszing
[® Histograms Smoothing
[ Freeze Adaptives Off-Track

Enhanced Performance Mode
() Mode 1: Start on Index  [Full Bevolution]
) Mode 2: Start on Index  [Partial Revolution]
) Mode 3: Immediate Start [Full Revolution]
® Mode 4: Inmediate Start [Partial Revolution]

[ Signal Profile tracking

Recording Method | Longitudinal j

Figure 11: New Immediate Start modes in the Measurement Options dialog box

There are four modes of operation in WITE32 version 4.00:

e Mode 1: Start on Index (Full Revolution)

All write, read, and erase operations start on index. In thesaotor mode you can set the
read gate to full revolution; in the sector mode youeable all sectors.

GUZIK
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This mode is available on all testers. However, this is the slowest mode.

Note: This mode corresponds to the choice None in the Enhanced Performance Mode frame in the
earlier WITE32 revisions.

e Mode 2: Start on Index (Partial Revolution)

All write, read, and erase operations start on index. Irseotor mode the read gate is

restricted such a way that approximately 2ms is reserved (not available for measurements) at
the end of the track; in the sector mode some of the sectors at the bedratk are

excluded from the sector table (not available for measurements, cannot be enabled).

This mode is available on all testers. It is faster ttlade 1: Start on Index (Full Revolution)
The available space in the partial revolution mode is@gprately 80% of the track at
7200RPM.

Note: This mode corresponds to the choice Partial Revolution Mode in the Enhanced Performance Mode
frame in the earlier WITES32 revisions.

e Mode 3: Immediate Start (Full Revolution)

All write, read, and erase operationgstan the next sector without waiting for index. This
mode should be enabled only in the sector mode. Guzik recommends setting the number of
sectors to at least 10P00 sectors per revolution to reduce latencies. This is a full revolution
mode, meaning yodan enable all sectors.

This mode is available only on newer testers of RRADA0 series equipped with RWA
Control Board revision 2 (Guzik P/N 325800).

TheMode 3: Immediate Start (Full Revolutias)faster thamMode 1: Start on Index (Full
Revolution) however, this mode may be slower tiMade 2: Start on Index (Partial
Revolution)n the case you are running tests, which include multiple sequential read
operations, for example, reamly TAA with hundreds of iterations.

This mode requires the Immedi&@tart Mode license; please contaates@guzik.corto
obtain a quotation.

e Mode 4: Immediate Start (Partial Revolution)

All write, read, and erase operations start on the next sector without waiting for index. This
mode should be enabled only in the sector mode. Guzik recommends the number of sectors to
at least 100200 sectors per revolution to reduce latencies. This is a partial revolution mode,
meaning some of the sectors at the end of the track are excludedhérgerctor table (not

available for measurements, cannot be enabled). The available space in the partial revolution
mode is approximately 80% of the track at 7ZR¥FM.

This mode is available only on newer testers of RADA0 series equipped with RWA
ControlBoard revision 2 (Guzik P/N 325800). This is the fastest mode.

This mode requires the Immediate Start Mode license; please cgaitsg®quzik.corto

obtain a quotation.

If your hardware is compatible, Guzik recomnas usindMode 4: Immediate Start (Partial Revolutido)
achieve the best throughput. Please refer to the chart below for comparison of the typical production test
time.

. . , GUZIK
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Mode 1: Start on Index
(Full Revolution)

Mode 2: Start on Index
(Partial Revolution)

13.2s

11.2s

Mode 3: Immediate Start

(Full Revolution) 9.2s

Mode 4: Immediate Start

(Partial Revolution) 8.9s

0 2 4 6 8 10 12 14 Time, s

Figure 12: Typical production test time (smaller numbers are better)

The production test was configured for one zone, 7200 RPM, and included the following sequence of tests:

e Servo Erase e PWN Asymmetry

e Write Servo e Parametric

e Band Erase e Spectral IntegrabNR
e WI/R Offset e Triple Track

e SNR with Crest Factor

You can determine whether your test system supports the immediate start modénfio {helardware

F e at udiadog Box, sedrigure 13 below If your RWA is not compatible with thtmmediate Start
Mode please contacsales@quzik.conto obtain a quotation for upgrade. Please send us the RWA
EEPROM Dump with your request.

%Hardware Features |

GuaIK [ Feature list

Servo Hev. 4

Guzik PRML Channel

Digital Read Signal Analpzer

Digital Parametnc

Digital Spectrum

RWA-Spinstand Differential Connection

RWA-Spinstand Hardware Handzhake
» Micro Actuator

* Piezo Actuator Cartridge

. Immediate Start Mode 5

Figure 13: Hardware Features dialog box

GYZIK . , .
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3.2 New 3D Pulse Profile Test with D5000 Signal Analyzer
The 3D Pulse Profile Test allows capturing data from the magnetic media and plotting it as a three
dimensional plot of realack signal amplitude versus dfack ofset and alonghe-track direction. The
acquisition is performed using Guzik D5000 analyzer with the data acquisition ratd @gsSample/s
(0.1 ns sampling resolution). Gifack positioning is performed using Guzik servo with 0.01 nm resolution
and 0.4nm accuracy (1 sigma). The rebdck amplitude can be shown on tdionensional and/or three
dimensional plots, with or without averaging. The captured data can be exported to a file, such that you can
design your own algorithms of data processing ancesgmtation.
Figure 14: Examples of plots provided by 3D Pulse Profile test
Please follow this link for the brief description of the 3D Pulse Profile Test:
http://www.guzik.com/documents/products/3d_pulse_profile.pdf
The detailed description of the test is provided in the following docur@BriRulse Profile Tedds er 6 s
Guide(Guzik P/N 0210743001).
3.3 New Servo Status Test
A newServo Statugest is intially introduced in WITE32 version 4.00. The test reports the current servo
status ¢n or off) to WITE32 Result Processor, such that the production test could detect servo failures and
reject heads using the grading mechanism.
This test does not have acgnfiguration parameters.
The test reports a single numeric re€idrrent Servo Statusvhich takes the following values:
) 0 - servo control is turned off
) 1 - servo control is turned on
UZIK
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There are two recommended scenarios of using this test:

e Insert theSevo Statustest at the beginning of the production sequence immediately after the
Write Servoor Servo ONoperation. Enable the ritime grading to stop production sequence
whenCurrent Servo Status zero. In this case a bad head, which fails to writeosds rejected
using the grading mechanism. Without this test the production sequence continuess@rvoon
mode, and the production operator has to read the error log and reject the head based on the error
messages produced by thWgrite Servoand/or Sevo ON operations from one or several
zones/setups.

e Insert theServo Statugest at the very end of the production sequence in every zone and setup,
such that the grading mechanism can detect if servo is disabled durirgratiection test
sequence. This ay occur, for example, if the signal from the head becomes unstable and the
servo is turned off.

The Servo Statutest is included to th8pinstand Testsodule and does not require a license.

3.4 New D5000 Signal Explorer Application
The D5000 Signal Explorés a softwarapplication designed for using with Guzik D5000 Digital Signal
Analyzer. This application provides the following functionality:
e Display of the acquired signal (time domain)
e FFT display (frequency domain)
e Vertical and horizontal resolution control
e Acquisition triggering control
e Basic acquisition statistics (min, max, DC offset, RMS)
e Printing and exporting of acquisition results.

Pleaserefertothie5 000 Si gnal E x gGunk PAND2-1074 3801 Hdscurenfor d e
additional details.

3.5 New Multi-Track ATI Test (WATI MT)

A new testMulti-Track Adjacent Track Interference (MT ATI Tastadded to th&/VATI Module Please
refertotheAdj acent Track I nterf er enc(6Guzike/N@210rR68D4)fore ( WAT I )
the detailed description of the test.

3.6 New ATI-2 Mode of Adjacent Track Interference (WATI) Test

TheAdjacent Track Interferendest now supports two modes of Writith-Retry operations:

e Max Retries Per RevolutiofATI -1 mode).In this scheme theystem checks if some sectors
were not written (due t o t heaclidgdh@ewrimpetationof t ol er a
and if so, system will retry the write operation for those failed sectors until all failed sectors are
successfully written, oretries limit is reached (limit specified in thax Retries Per Revolution
textbox, previously known @sumber of Write Retrigs

e Max Additional RevolutiongATI -2 mode) In this new scheme the system will ralhrequested
write operationsvithout any reties and store counters of successful writes for each sector. Then,
if some of write operations on some sectors were not successful (i.e. PES was out of tolerance),
t he system will write extra revol uctessfultys i n t ho

GYZIK . , .
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written, or until the limit of extra write operations is reached (limit specified ividgoe Additional

Revolutiongextbox). This mode requires WATI2 license, please coses@qguzik.corto

obtain a qotation.

The Max Reties Per RevolutidATI-1) mode is selected by default for compatibility reasons, however it is
recommended to use the n&fax Additional RevolutionfATI-2) mode for better performance and shorter

test execution time. Please referhteAdj ac en't

(Guzik P/N 0210726804) for more details.

Track |

nterference

The configuration dialog box of thedjacent Track Interferendest is updated to support selection

between these two retry schemes:

== ATT Test (Zonel:Setupl) - Wite32 = B |

— Test Options

Runs |-|
Measurement
Type I TAA j

— Write Options

Track Pitch |254 nm

— Retry Configuration

PES Threshold |12_? nm
Succeeded Im—

Sectors
" Max Retries Per Revolution 10

& i+ Max Additional Bevolutions  [2pp

.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

— Run Configuration

¥ Erase Before Test

Beszet |

— Track Profile Plots
[ Draw TAA Plot

[~ Draw SpiSHRE Plot
[” | Draw BER Plot

Plot Step |3l].48 nm

[” Output Plot Data to DB

Default

Zone Edit

i

Cloze

Hun

— TAA Configuration

 —

TAA Iterations

Filter I Owverwrite j

— Test Tracks

Pattemn I FF

Flux (150 MFlux/s

[

— Interference Tracks

Pattemn I LF

Flux {100 MFlux/s

Hevolutions to

Write |1 00

[

— SpiSHE Configuration

T
[oow
Spectrum Step Iw
Hejection Range W

Spectrum From

Spectrum To

Measurement |3
Hepetitions

— BEH LConfiguration

Sampling Level IE

Filter [F1 =

Figure 15: Adjacent Track Interference test setup

It is important to choose values ifix Additional RevolutionandMax Retries Per Revolutiqrarameters

carefully. Choosing too small values will cause a failure of too many sectoBuandded Sectors
percentage will not be reached. On the other hand, setting too high values will cause unnecessary extra

write operations.
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In ATI-1 mode the total write operations count (i.e. with all retries) may be as high as the number of
requestedRevolutimsto Write multiplied by theMax Retries Per Revolutioralue. In the new AFR mode
the total write operation count can be as high as a sum of req&estellitions to WritandMax
Additional Revolutions

Some recommendation for maximum retry numbertszamade based on simple probability model of both
modes. If you know the probability of success of single write operation (sector PES in tolerance
probability), then to achieve 50% probability of single sector success after multiple writes with retries, y
need at least the following number of retries:

Single write operation "PES in of Tolerance" probability
Number of additional revolutions
to write in skipped sectors
90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10%
Max Retries Per Revolution
3 4 5 6 8 10 14 23 48
(Revolutions towrite = 100)
- Max Retries Per Revolution
|_; 4 5 6 8 11 15 21 33 69
< | (Revolutions to Write= 1000)
Max Retries Per Revolution
5 6 8 11 14 19 27 43 91
(Revolutions to Write= 10000)
«~ Max Additional Revolutions | 0.1 0.3 0.4 0.7 1.0 15 2.3 4.0 9.0
:: (Revolutions to Write= N) xN xN xN xN xN xN xN xN xN

Table 4: Max Additional Revolutions vs. Max Retries Per Revolution

For example, if the probability of success of a single write operation is 70%, then to makerit80

operations and achieve 50% succeeded sectors you need to request at least 6 additional revolutions to write
in the skipped sectors for tiBasic WriteWith-Retryoperation (in the worst case it is up to 7000 writes in

the ATI-1 mode), or you need set at least 0.4 x 1000 = 400 additional revolutions to write in skipped

sectors for thémproved WriteWith-Retryoperation (in the worst case it is 1400 writes in the-AT]

mode).

The new mode is only available for RAZD00 series equipped with RWA Qool 2 board (Guzik P/N
325800). If your RWA has the older RWA Control board (Guzik P/N 306180), and you would like to use
the new WATI mode, please contaetes@guzik.corfor upgrade. Please send us the RWA EEPROM
Dump with your request.

GuzIK ) ) )
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CHAPTER 4
TEST AND MEASUREMENT
MODIFICATIONS

4.1 New Noise Measurement Mode in the Spectrum Analyzer Test

The Spectrum Analyzdest now supports a special mode for noise measurements. In this mode the test
measures and repoif®ltage SpectieDensity(VSD) values rather than the amplitude to Result
ProcessorVSD is the square root of PSDPower Spectral Density. The VSD results being saved in a file,
are available for further processing. For example, they can be used for calculadm@Rts in the

required rangeT he configuration dialog box of tHgpectrum Analyzdest is updated to switch between

the originalSignalmode and the neNoisemode, se&igurel6.

= Spectrum Analyzer {Zonel:Setupl) A =] |
Spectrum Range, MHz =X Dutput Extended Results [

From 5|'| Plotting
To 5|15|] Dutput From _|-80 Reset

mY /dB mY To 0
Increment 5||:|.15 wAsdBuA SI Close
=" " Measurement 5
. ® Signal = o[ Measure at Analog Box Input
5 ) Moise " [ Measure in m¥/fui
‘IIIIIIIIIIIIIIII-

Figure 16: Spectrum Analyzer test setup
A newMeasurementadio button group is added to specify the measurement mode.
e Signali if this option is checked, th8pectrum Analyzetest performs the same measurements
and returns the same results as in previous versions of WITE32

e Noisei if checked, specifies a new measurement mode described below.

In theNoisemeasurement mode tipectrum Analyzdest measures and reports a spectral power density
normalizedby the measurement device ENB (Effective Noise Bandwidtigad of enplitude. The results
are reported in the following units:

my /MHz or #7/—|\/|HZ if Measure in mV/uAs checked or

. : . GUZIKe
24 Guzik Technical Enterprises %



WITE32 Release Notes Version 4.00

dBm%m or dBﬂAm if Measure in mV/us not checked,

depending on the typd the headamplifiei voltage sense or current sense headamplifier.

Table5 summarizes the differences betweenNoéseand $gnal measurement modes.

Noise measurement mode Sighal measurement mode

The measured noise levilibesnot changewhen The measured noise levelangeswhen the

the Spectrum Analyzer resolution bandwidth Spectrum Analyzer resolution bandwidth increas
increases or decreases. or decreases.

The harmonic amplitudehangeswhen the The harmonic amplituddoes not changevhen the
Spectrum Analyzer resoluticbandwidth increases| Spectrum Analyzer resolution bandwidth increas
or decreases. or decreases.

Table 5: Noise versus Signal measurement mode

If you enable th®©utput Extended Reksioption in the test setup, the test sends all the measured results to
aHistory Databaser in a text file as specified in tM/ITE Result Processalialog box Configure |

Configure Result Procesgoto make the results available for further processite resulting file will

contain frequencies and amplitudes or VSD values. For the@BASpectrum Analyzer, the step between
measurements is equal to the user specifiecement For D5000 the actual frequency step is calculated
depending on the resaion bandwidth and the sampling rate and may vary from the user specified one.
The value in the later case is less than or equal to the user spkaifietient.

You can calculate the total noise RMS integrating the noise result (VSD) values usingothaépll
formula:

range_to "
Noise RMS = | [VSDP(f)df = \/ range_tok— fall(nge_ flromz\/SDZ
17 "0 i=kg

range_from

whererange_from, range_to determine the frequency range,

ko, ki T indexes of beginning and ending result values for this frequency range,

VSD - test resultsn my\/m or /“%m

The noise power RMS (RotdleanSquare) reports the contribution of each frequency interval to the total
spectral power.

To calculate total noise RMS from the test result values:

e Select frequency raye that has no or few signal peak values.

¢ Run theSpectrum Analyzer Teahd export test results into any spreadsheet application (e.g. MS
Excel).

e Using the formula above calculate the total noise RMS value.
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4.2  Spectral Integral SNR Test Modifications

The Spestral Integral SNRtest is significantly modified in the WITE32 version 4.00. These modifications
include:

e The test is modified to calculate the actual signal amplitude measured at the magnetic head for
both voltagesense and curresense headamplifieisSectiord.2.1

e New test result units (dBmV / dB\) i Sectior4.2.2
e Measurement of additional noise componén8ection4.2.3
e Flexible reuse of once measured nadisgection4.2.4.
e Measurement of a signal outside Bgectrum Range Sectior4.2.5
e Updated test setup tabs:
A Generali seeFigurel8.
A Noisei seeFigurel9.
A Measuremerit seeFigurel7.
A New Stored Nois¢abi seeFigure20.

4.2.1 Measurement of Signal at the Head
The new choic&/oltage at HA Inputs added to thleasure atadio button goup, sed-igurel?.

= spectral Integral SNR (Zonel:Setupl) |

General T Moize )
Sare |
—Spectrum Bange——— [ Measzurement
Heszet
Start |1 MH=z ;I
= Signal | O TAA
Stop 5|1l]l] MH=z Defined | ) Firgt Harmonic Close |

K :| ® Sum of Harmonicz

Increment SID'1 MHz gAEEEEEE

» Measure @ Head
= gt C Analog Box Input
(") Yaoltage at HA Input

— Signal Rejection Range

Harmonic
Frequency +/-_|120 kHz

"

— Measurement Mode

Analyzer model 5I Guzik Spectrum Analyzer j

Meazurement options are unknown

Figure 17: Measurement tab
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The measurement point selections are:

e Headi the results are reported as signal amplitudes measured at the magnetic head. The signal
ampl i tudes and noise RMS are report esahseiom mV or ¢
currentsense headamplifier is used and whether result reporting as EMF is reduéiséd
Universal Preamp Configurdialog box Configure | Preampnenu iten. The esults for the
currentsense headamplifiers, however, may be different from the ones obtained for the same
settings in WITE32 version 3.40 because of the b(gpe pag&8), which is fixed in WITEB2
version 4.00. We recommend using Headmeasurement point for all measurements at the head.
For compatibility purposes use theltage at HA Inpumeasurement poinPlotting the results in
dBm (seet.2.2) is not recommeret for this setting.

e Analog Box Input the results are reported at the Analog Box Input the same way as in WITE32
version 3.40. The measurement unit for signal amplitudes and noise RMS is alwaiottikg
the results in dBm (se®2.2 is possible for this setting, as well as plotting the spectrum in dBmV.

e Voltage at HA Input this measurement point has been added for compatibility purposes only.
This measurement point is similar to tHeadmeasurement point, however, tbeVoltage at HA
Input measurement point amplitude/RMS result conversion algorithm is left exactly the same as in
WI TE32 version 3.40, though the signal amplitud
for the currensense headamplifiers. The paattresults match with WITE32 version 3.40 if
plotting the results inlBmis requested, sek2.2

4.2.2 Test Result Units

New units of the result representation in dBmV orudB depending on the headamplifier type, are
implemented.The dBmV/dBUA result units adequately represent the measurements at a head, which can
have impedance different from 50 Ohm that is used in dBm conversion. A new radio button group is added
to theGeneraltab to select the result representation unitsTedxe6. The following units are available:

e dBmV/dBUAT should be used if thdeador Voltage at HA Inputneasurement point is chosen.
e dBmirepresents the results in the Aol do way, as

recommended for th&nalog Box Inpupoint of measurement onlit is not recommended, when
the signal is measured at the helddddor Voltage at HA Inpyt

GYZIK . , .
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o

Figure 18: General tab

The default selgtion for thePlot Resultsn is dBmV/dBuAlt is set when you create a n
product or update an old one. The signal amplitude and the noise level for this select
differ from the ones in the previous versions of WITE32 depending onVidesure a
sdection and your headamplifier type. You can, however, compare the results, which V
version 4.00 reports, with the results obtained in WITE32 version 3.40 using the
replacement from th&able6.

Settings WITE32 verson 3.40 WITE32 version 4.00
Measure at Head Voltage at HA Input
Plot Results in N/A dBm

Table 6: Spectral Integral SNR settings to match results

A warning meNsctageed ommeendd efd wh epromptseyaus thatde regular t head:¢
measurements this combination of settings is not recommended.

. . , GUzZIK
28 Guzik Technical Enterprises M-Tm::



