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CHAPTER  1  
INTRODUCTION 

The release 4.00 of WITE32 incorporates new features and bug fixes introduced after the release 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 spinstands, see Section 2.1 and the following link: 

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

2. Support of Universal Preamplifier 10 (UP10) see Section 2.2 and the following link: 

 http://www.guzik.com/documents/products/02-107422-01_Guzik_UP10.pdf 

3. Support of Guzik Headamplifier MR7, see Section 2.4 and the following link: 

 http://www.guzik.com/documents/products/02-107424-01_Guzik_MR7.pdf 

4. Immediate Start Mode to improve test time, see Section 3.1 and the following link: 

http://www.guzik.com/documents/products/02-107446-01_ImmediateStartMode.pdf 

5. New 3D Pulse Profile test for nano-scale magnetic field imaging with D5000, see Section 3.2 and 

the following link: 

http://www.guzik.com/documents/products/3d_pulse_profile.pdf 

6. New Multi-Track Adjacent Track Interference test (WATI MT), see Section 3.5 and the following 

link: 

http://www.guzik.com/documents/products/02-107448-01_WATIMT.pdf 

7. Improved Adjacent Track Interference test algorithm (WATI-2), see Section 3.6 and the following 

link: 

http://www.guzik.com/documents/products/02-107450-01_WATI2.pdf 

8. New D5000 ETA Scanner (Extra Pulse and Thermal Asperity), see Section 4.7 and the following 

link: 

http://www.guzik.com/documents/products/02-107456-01_D5000_MSCAN_ETA.pdf 

9. Important software enhancements and algorithm modifications, see Chapter  4 and Chapter  5. 

10. Servo Improvement Package ï algorithm of Servo Alignment is made more robust; several bugs 

are fixed. 

11. Over 90 bug fixes, see Chapter  6. 

 

http://www.guzik.com/documents/products/piezoactuator.pdf
http://www.guzik.com/documents/products/02-107422-01_Guzik_UP10.pdf
http://www.guzik.com/documents/products/02-107424-01_Guzik_MR7.pdf
http://www.guzik.com/documents/products/02-107446-01_ImmediateStartMode.pdf
http://www.guzik.com/documents/products/3d_pulse_profile.pdf
http://www.guzik.com/documents/products/02-107448-01_WATIMT.pdf
http://www.guzik.com/documents/products/02-107450-01_WATI2.pdf
http://www.guzik.com/documents/products/02-107456-01_D5000_MSCAN_ETA.pdf
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1.1 Supported Hardware 

WITE32 version 4.00 supports the following hardware: 

Supported  

Read-Write 

Analyzers 

Supported 

Spinstands 

Supported 

Universal 

Preamplifiers 

Supported Servo 

Revisions 

Supported PCI Host 

Adapters 

RWA-2002 

RWA-2003 

RWA-2004 

Guzik V2002 

Canon Spinstand 

UP8 

UP10 

Servo-3 

Servo-4 

PCI Host  

Adapter 2002  

(P/N 318180) 

WITE32 version 4.00 does not support the hardware listed below, you must use WITE32 version 3.40 with 

Servo-2 testers, or WITE32 version 3.23 with Servo-1 testers: 

Not Supported  

Read-Write 

Analyzers 

Not Supported 

Spinstands 

Not Supported 

Universal 

Preamplifiers 

Not Supported  

Servo Revisions 

Not Supported PCI 

Host Adapters 

RWA-2550 series 

RWA-2585 series 

Guzik 1701 series 

Guzik 312 series 
UP7 

Servo-1 

Servo-2 

PCI Host Adapter 

(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, such as NoisePowerDB() function, or you would like your custom  modules to 

work in the new modes of WITE32 operation, such as the Immediate Start Mode, you 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 at support@guzik.com to 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: 

 Smaller Positive and Negative Modulation values in the TAA, Parametric, and Saturation tests, 

see Section 4.4, page 35. 

 Disabled preamble in all non-PRML patterns provides better averaging, see Section 5.3, page 53. 

 Spectral Integral SNR test may report different signal/noise level, see Section 4.2, page 26. 

 Popcorn test does not turn servo on after unloading the head, see bug description 7, Section 6.2, 

page 78. 

mailto:sales@guzik.com
mailto:support@guzik.com
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CHAPTER  2  
NEW HARDWARE SUPPORTED IN 

WITE32 

2.1 Piezo-Actuator Cartridge for V2002 Spinstands 

The new generation of Guzik cartridges can be designed upon request with a piezo actuator to achieve 

higher servo loop bandwidth. The typical bandwidth is in the range of 2ï3 kHz.  This allows for non-

repeatable run-out reduction down to 0.35ï0.60 nm (0.014ï0.024 Inch)
1
, 1 . The higher servo bandwidth 

also improves seek time, which leads to test time improvement for several tests. 

 

Figure 1:  Piezo-Actuator Cartridge 

Piezo Actuator Cartridge (PAC) is 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:  

 Head Loading Mechanism upgraded with Piezo-actuator Cartridge Interface 

 Control Interface Board (P/N 321850) 

 Combloader Interface Board (P/N 324250 or 328390) 

                                                           

1
 Typical value. Measurement results may vary for different head types. 
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2. Spinstand Control Box needs to have the following components:  

 Servo Driver 5 board (P/N 330880, modification 02, two-channel driver) 

 Servo Controller 5 board (P/N 330890) 

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

 Servo Revision 3, or 

 Servo Revision 4.  

4. It is recommended that your RWA-2000 series has RWA Control 2 Board (P/N 325800).  

To check if you have all the hardware components required for the Piezo Actuator Cartridge, open the Info| 

Hardware features dialog box and verify the Piezo Actuator Cartridge status: 

 

 

Figure 2:  Hardware Features dialog box 
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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 kit installed, and want to use a Piezo Actuator Cartridge, open the 

Product Parameters dialog box in WDCP2002, and check the Enable Piezo Actuator Cartridge check box 

in the Heads tab. To disable Piezo Actuator Cartridge, uncheck the check box: 

 

 

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 Mechanism. The head loading mechanism connects the 

pogo-pins to the cartridge on every start device, and disconnects when the device is stopped. 
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If the Piezo Actuator Cartridge is enabled in the Product Parameters, but the installed cartridge is a regular 

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

procedure: 

 

Figure 4:  Error message during Start Device  

2.1.2.2 Enable Piezo Actuator Cartridge Servo in WITE32 

If a Piezo Actuator Cartridge is available and enabled in the Product Parameters dialog box in 

WDCP2002, you can enable the Piezo Actuator Cartridge servo using the Servo Control dialog box 

(available in the Control | Servo drop-down menu of WITE32 Engineering Dashboard): 

 

 

Figure 5:  Servo Control dialog box 
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To switch to the Piezo Actuator Cartridge servo mode, check the Enable Piezo Actuator Cartridge Servo 

check box. To switch back to the regular servo mode, uncheck it. This setting is zone 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 the Enable Piezo Actuator Servo applies immediately when you press 

the Save button. If the servo control is off, 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 servo is on, the servo indicator shows a capital ñCò on the green 

background, see figure below: 

 

Figure 6:  Piezo Actuator Cartridge servo indicator 

2.1.3 Configuration Settings and Compatibility 

2.1.3.1 Number of Sectors 

The Piezo Actuator Cartridge 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 

25.2 µs sector duration. 

It means that in order to use the Piezo Actuator Cartridge servo you should set the specific number of 

sectors for the particular RPM. Please refer to the Table 1 for the typical RPM values and the 

corresponding number of sectors: 

RPM Number of sectors 

15000 160 

10000 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 Piezo Actuator Cartridge servo: 
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Figure 7:  Sector Rate error message 

2.1.3.2 CW and CCW Cartridges 

If the Piezo Actuator Cartridge is enabled in the Product Parameters in WDCP2002, both CW and CCW 

cartridges are expected to be the Piezo Actuator Cartridge. 

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 such as Track Profile, W/R Offset, Band Erase, etc. If 

the Piezo Actuator Cartridge servo is on, and an you specify the offset out of the written servo range, the 

following error message appears: 

 

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 the Servo Improvement Package. Piezo Actuator 

Cartridge and Servo Improvement Package address different aspects of overall system performance, and 

therefore complement each other. Please refer to the Table 2 below. It is recommended to have both options 

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

Parameter Piezo Actuator Cartridge Servo Improvement Package 

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 type ï Single-ended Connection Type 2 is supported starting from the 

WITE32 version 4.00. 

 (A) Base Voltage 

(B) Offset 

(C
) R

a
n
g

e 

Control Voltage 

(1) 

(2) 

 

Figure 9:  Single-ended Micro Actuator Connection Type 2 

The Single-ended Connection Type 2 illustrated on Figure 9, uses two wires:  

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

(A) Base Voltage,  

 the other wire (2) controls the micro actuator position.  
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The total swing of the control voltage is specified by the configuration parameter (C) Range, symmetrical 

around the level specified by the configuration parameter (B) Offset.  

 

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

The Micro Actuators tab of the Product Parameters dialog box has been updated to support all three micro 

actuator connection types. The following connection types can be selected in the Connection text box. 

 Single-ended The single-ended micro actuator connection as it was supported in the 

previous version of WITE32. Refer to WITE32 Release Notes version 3.30, 

page 14 for details. 

 Single-ended (2) The single-ended micro actuator connection type 2. 

 Differential The differential micro actuator connection. Refer to WITE32 Release Notes 

version 3.30, page 13 for details. 

When the Single-ended (2) connection type is selected, you configure three parameters: (A) Base, (B) 

Offset, and (C) Range, see Figure 10. Other controls have the same functionality, as they had in previous 

revisions of WITE32 software. 

2.3 UP10 Universal Preamplifier 

The new Universal Preamplifier board UP10 (P/N 331290) is initially supported in WITE32 version 4.00. 

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 Section 5.7. 
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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 rate to 4 Gbit/s.  

The combination of the UP10 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 interface changes related to the 

configuration and control of the MR7 hardware see Section 5.7.1.2. 

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 board (P/N 332150) for the Guzik 

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 version 3.40 displays an error message ñInternal hardware error No pattern 

generator board foundò if you start it with an RWA where the new Guzik Pattern Generator PG4G board is 

installed.  You must use WITE32 version 4.00 or later if your RWA has Pattern Generator PG4G board 

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 (Guzik P/N 318050, Revision P). 

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 Peak Detector board, the following error messages appear:  

1. ñDownload error: Read Channel 2002 : There is no valid configuration file suitable for the board 

PN 31805 Fab 'G' Assmbl 'P' (such as file "31805_GP-GP") in the directory". 

2. ñThe board (Read Channel P/N 318050) can not work with the current module revision 1. Please 
upgrade to revision >= 2ò 

2.7 New PLO Board Revision K for RWA-2000 Series 

WITE32 version 4.00 supports a new revision of the PLO board (Guzik P/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 appear:  

1. ñInternal software error. File not found C:\WITE32\2002\plo4000_EJ.rbf". 

2. ñHardware initialization error. Download error: PLO4000: file C:\WITE32\2002\plo4000_EJ.rbf 

not found. Please re-install and use WITE32 of the latest revision.ò 

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 1.8ò, 3.5ò 

80-703584/703585 1.8ò, 3.5ò 

80-703592/703593 2.5ò 

80-703729/703730 1.8ò, 2.5ò, 3.5ò 
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80-704058/704059 3.5ò 

80-704226/704227 2.5ò 

80-704294/704295 2.5ò 

80-704417/704418 3.5ò 

80-704495/704496 2.5ò 

80-704629/704630 3.5ò 

84-800667 65 mm 

84-800677 3.5ò 

84-800697 3.5ò 

84-800707 3.5ò 

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 of 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: 

 Guzik P/N S23-333160-01.01 

 Guzik P/N S23-332160-02 

 Guzik P/N S23-332160-03 

Please contact Guzik Customer Support at support@guzik.com to request the drivers for those chips. 

mailto:support@guzik.com
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CHAPTER  3  
NEW FEATURES INTRODUCED IN 

WITE32 

3.1 New Immediate Start Mode 

Two new enhanced performance modes have been added to the Measurement Options dialog box ï the 

Immediate Start Mode (Full Revolution) and the Immediate Start Mode (Partial Revolution).  

To choose the enhanced performance mode select the Measurement Options menu item in the Configure 

menu of the WITE32 Engineering Dashboard, see Figure 11 below. 

 

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

There are four modes of operation in WITE32 version 4.00: 

 Mode 1: Start on Index (Full Revolution) 

All write, read, and erase operations start on index. In the non-sector mode you can set the 

read gate to full revolution; in the sector mode you can enable all sectors.  
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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. 

 Mode 2: Start on Index (Partial Revolution) 

All  write, read, and erase operations start on index. In non-sector 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 end of the track are 

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

This mode is available on all testers. It is faster than Mode 1: Start on Index (Full Revolution).  

The available space in the partial revolution mode is approximately 80% of the track at 

7200 RPM.  

Note:  This mode corresponds to the choice Partial Revolution Mode in the Enhanced Performance Mode 

frame in the earlier WITE32 revisions. 

 Mode 3: Immediate Start (Full 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 setting the number of 

sectors to at least 100ï200 sectors per revolution to reduce latencies. This is a full revolution 

mode, meaning you can enable all sectors. 

This mode is available only on newer testers of RWA-2000 series equipped with RWA 

Control Board revision 2 (Guzik P/N 325800).  

The Mode 3: Immediate Start (Full Revolution) is faster than Mode 1: Start on Index (Full 

Revolution), however, this mode may be slower than Mode 2: Start on Index (Partial 

Revolution) in the case you are running tests, which include multiple sequential read 

operations, for example, read-only TAA with hundreds of iterations. 

This mode requires the Immediate Start Mode license; please contact sales@guzik.com to 

obtain a quotation. 

 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 100ï200 sectors per revolution to reduce latencies. This is a partial revolution mode, 

meaning some of the sectors at the end of the track are excluded from the sector table (not 

available for measurements, cannot be enabled). The available space in the partial revolution 

mode is approximately 80% of the track at 7200 RPM. 

This mode is available only on newer testers of RWA-2000 series equipped with RWA 

Control Board revision 2 (Guzik P/N 325800). This is the fastest mode.  

This mode requires the Immediate Start Mode license; please contact sales@guzik.com to 

obtain a quotation. 

If your hardware is compatible, Guzik recommends using Mode 4: Immediate Start (Partial Revolution) to 

achieve the best throughput. Please refer to the chart below for comparison of the typical production test 

time. 

mailto:sales@guzik.com
mailto:sales@guzik.com
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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: 

 Servo Erase 

 Write Servo  

 Band Erase 

 W/R Offset 

 SNR with Crest Factor 

 PWN Asymmetry 

 Parametric 

 Spectral Integral SNR 

 Triple Track 

You can determine whether your test system supports the immediate start mode in the Info | Hardware 

Featuresé dialog box, see Figure 13 below. If your RWA is not compatible with the Immediate Start 

Mode, please contact sales@guzik.com to obtain a quotation for upgrade. Please send us the RWA 

EEPROM Dump with your request. 

 

Figure 13:  Hardware Features dialog box  

mailto:sales@guzik.com
mailto:support@guzik.com
mailto:support@guzik.com
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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 read-back signal amplitude versus off-track offset and along-the-track direction. The 

acquisition is performed using Guzik D5000 analyzer with the data acquisition rate up to 10 GSample/s 

(0.1 ns sampling resolution). Off-track positioning is performed using Guzik servo with 0.01 nm resolution 

and 0.4 nm accuracy (1 sigma). The read-back amplitude can be shown on two-dimensional 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 and representation. 

 

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 document: 3D Pulse Profile Test Userôs 

Guide (Guzik P/N 02-107430-01). 

3.3 New Servo Status Test 

A new Servo Status test is initially introduced in WITE32 version 4.00. The test reports the current servo 

status (on 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 any configuration parameters. 

The test reports a single numeric result Current Servo Status, which takes the following values: 

 0 - servo control is turned off 

 1 - servo control is turned on 

http://www.guzik.com/documents/products/3d_pulse_profile.pdf
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There are two recommended scenarios of using this test: 

 Insert the Servo Status test at the beginning of the production sequence immediately after the 

Write Servo or Servo ON operation. Enable the run-time grading to stop production sequence 

when Current Servo Status is zero. In this case a bad head, which fails to write servo, is rejected 

using the grading mechanism. Without this test the production sequence continues in non-servo 

mode, and the production operator has to read the error log and reject the head based on the error 

messages produced by the Write Servo and/or Servo ON operations from one or several 

zones/setups. 

 Insert the Servo Status test at the very end of the production sequence in every zone and setup, 

such that the grading mechanism can detect if servo is disabled during the Production test 

sequence. This may occur, for example, if the signal from the head becomes unstable and the 

servo is turned off. 

The Servo Status test is included to the Spinstand Tests module and does not require a license.  

3.4 New D5000 Signal Explorer Application 

The D5000 Signal Explorer is a software application designed for using with Guzik D5000 Digital Signal 

Analyzer.  This application provides the following functionality: 

 Display of the acquired signal (time domain) 

 FFT display (frequency domain) 

 Vertical and horizontal resolution control 

 Acquisition triggering control 

 Basic acquisition statistics (min, max, DC offset, RMS) 

 Printing and exporting of acquisition results. 

Please refer to the D5000 Signal Explorer Userôs Guide (Guzik P/N 02-107438-01) document for 

additional details.  

3.5 New Multi-Track ATI Test (WATI MT) 

A new test Multi-Track Adjacent Track Interference (MT ATI Test) is added to the WATI Module. Please 

refer to the Adjacent Track Interference Test Module (WATI) Userôs Guide (Guzik P/N 02-107268-04) for 

the detailed description of the test. 

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

The Adjacent Track Interference test now supports two modes of Write-with-Retry operations: 

 Max Retries Per Revolution (ATI -1 mode). In this scheme the system checks if some sectors 

were not written (due to the ñPES out of toleranceò condition) after each single write operation, 

and if so, system will retry the write operation for those failed sectors until all failed sectors are 

successfully written, or retries limit is reached (limit specified in the Max Retries Per Revolution 

textbox, previously known as Number of Write Retries). 

 Max Additional Revolutions (ATI -2 mode). In this new scheme the system will run all requested 

write operations without any retries 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), 

the  system will write extra revolutions in those ñfailedò sectors until all sectors are successfully 
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written, or until the limit of extra write operations is reached (limit specified in the Max Additional 

Revolutions textbox). This mode requires WATI2 license, please contact sales@guzik.com to 

obtain a quotation. 

The Max Reties Per Revolution (ATI -1) mode is selected by default for compatibility reasons, however it is 

recommended to use the new Max Additional Revolutions (ATI -2) mode for better performance and shorter 

test execution time. Please refer to the Adjacent Track Interference Test Module (WATI) Userôs Guide 

(Guzik P/N 02-107268-04) for more details. 

The configuration dialog box of the Adjacent Track Interference test is updated to support selection 

between these two retry schemes: 

 

Figure 15:  Adjacent Track Interference test setup 

It is important to choose values of Max Additional Revolutions and Max Retries Per Revolution parameters 

carefully. Choosing too small values will cause a failure of too many sectors and Succeeded Sectors 

percentage will not be reached. On the other hand, setting too high values will cause unnecessary extra 

write operations. 

mailto:sales@guzik.com
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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 

requested Revolutions to Write multiplied by the Max Retries Per Revolution value. In the new ATI-2 mode 

the total write operation count can be as high as a sum of requested Revolutions to Write and Max 

Additional Revolutions. 

Some recommendation for maximum retry number can be made 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, you 

need at least the following number of retries: 

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 make 1000 write 

operations and achieve 50% succeeded sectors you need to request at least 6 additional revolutions to write 

in the skipped sectors for the Basic Write-With-Retry operation (in the worst case it is up to 7000 writes in 

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

sectors for the Improved Write-With-Retry operation (in the worst case it is 1400 writes in the ATI-2 

mode). 

The new mode is only available for RWA-2000 series equipped with RWA Control 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 contact sales@guzik.com for upgrade. Please send us the RWA EEPROM 

Dump with your request. 

Number of additional revolutions 

to write in skipped sectors 

Single write operation "PES in of Tolerance" probability 

90% 80% 70% 60% 50% 40% 30% 20% 10% 

A
T

I
-1

 

Max Retries Per Revolution 

(Revolutions to Write = 100) 

3 4 5 6 8 10 14 23 48 

Max Retries Per Revolution 

(Revolutions to Write = 1000) 

4 5 6 8 11 15 21 33 69 

Max Retries Per Revolution 

(Revolutions to Write = 10000) 

5 6 8 11 14 19 27 43 91 

A
T

I
-2

 Max Additional Revolutions 

(Revolutions to Write = N) 

0.1 

×N 

0.3 

×N 

0.4 

×N 

0.7 

×N 

1.0 

×N 

1.5 

×N 

2.3 

×N 

4.0 

×N 

9.0 

×N 
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CHAPTER  4  
TEST AND MEASUREMENT 

MODIFICATIONS 

 

4.1 New Noise Measurement Mode in the Spectrum Analyzer Test  

The Spectrum Analyzer test now supports a special mode for noise measurements. In this mode the test 

measures and reports Voltage Spectral Density (VSD) values rather than the amplitude to the Result 

Processor. VSD is the square root of PSD ï Power Spectral Density. The VSD results being saved in a file, 

are available for further processing. For example, they can be used for calculating noise RMS in the 

required range. The configuration dialog box of the Spectrum Analyzer test is updated to switch between 

the original Signal mode and the new Noise mode, see Figure 16. 

Figure 16:  Spectrum Analyzer test setup 

A new Measurement radio button group is added to specify the measurement mode.  

 Signal ï if this option is checked, the Spectrum Analyzer test performs the same measurements 

and returns the same results as in previous versions of WITE32. 

 Noise ï if checked, specifies a new measurement mode described below. 

In the Noise measurement mode the Spectrum Analyzer test measures and reports a spectral power density 

normalized by the measurement device ENB (Effective Noise Bandwidth) instead of amplitude. The results 

are reported in the following units: 

MHz
mV  or 

MHz

A
  if Measure in mV/uA is checked or 



 WITE32 Release Notes Version 4.00 

 

   

 Guzik Technical Enterprises 25 

 

MHz
dBmV  or 

MHz

AdB
  if Measure in mV/uA is not checked, 

depending on the type of the headamplifier ï voltage sense or current sense headamplifier. 

Table 5 summarizes the differences between the Noise and Signal measurement modes.  

Noise measurement mode Signal measurement mode 

The measured noise level does not change when 

the Spectrum Analyzer resolution bandwidth 

increases or decreases. 

The measured noise level changes when the 

Spectrum Analyzer resolution bandwidth increases 

or decreases. 

The harmonic amplitude changes when the 

Spectrum Analyzer resolution bandwidth increases 

or decreases. 

The harmonic amplitude does not change when the 

Spectrum Analyzer resolution bandwidth increases 

or decreases. 

Table 5: Noise versus Signal measurement mode 

If you enable the Output Extended Results option in the test setup, the test sends all the measured results to 

a History Database or in a text file as specified in the WITE Result Processor dialog box (Configure | 

Configure Result Processor), to make the results available for further processing. The resulting file will 

contain frequencies and amplitudes or VSD values. For the SA-960 Spectrum Analyzer, the step between 

measurements is equal to the user specified Increment. For D5000 the actual frequency step is calculated 

depending on the resolution 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 specified Increment. 

You can calculate the total noise RMS integrating the noise result (VSD) values using the following 

formula: 

Noise RMS = 

torange

fromrange

dffVSD

_

_

2 )(  = 
1

0

2

01

__ k

ki

iVSD
kk

fromrangetorange
 

where range_from, range_to ï determine the frequency range,  

k0, k1 ï indexes of beginning and ending result values for this frequency range, 

iVSD - test results in 
MHz

mV  or 
MHz

A
   

The noise power RMS (Root-Mean-Square) reports the contribution of each frequency interval to the total 

spectral power.  

To calculate total noise RMS from the test result values: 

 Select frequency range that has no or few signal peak values. 

 Run the Spectrum Analyzer Test and export test results into any spreadsheet application (e.g. MS 

Excel). 

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

The Spectral Integral SNR test is significantly modified in the WITE32 version 4.00. These modifications 

include: 

 The test is modified to calculate the actual signal amplitude measured at the magnetic head for 

both voltage-sense and current-sense headamplifiers ï Section 4.2.1. 

 New test result units (dBmV / dBA) ï Section 4.2.2. 

 Measurement of additional noise components ï Section 4.2.3. 

 Flexible reuse of once measured noise ï Section 4.2.4. 

 Measurement of a signal outside the Spectrum Range ï Section 4.2.5. 

 Updated test setup tabs: 

Á General ï see Figure 18. 

Á Noise ï see Figure 19. 

Á Measurement ï see Figure 17. 

Á New Stored Noise tab ï see Figure 20. 

4.2.1 Measurement of Signal at the Head 

The new choice Voltage at HA Input is added to the Measure at radio button group, see Figure 17.  

  

Figure 17:  Measurement tab 
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The measurement point selections are: 

 Head ï the results are reported as signal amplitudes measured at the magnetic head. The signal 

amplitudes and noise RMS are reported in mV or ɛA depending on whether a voltage-sense or 

current-sense headamplifier is used and whether result reporting as EMF is requested in the 

Universal Preamp Configure dialog box (Configure | Preamp menu item). The results for the 

current-sense headamplifiers, however, may be different from the ones obtained for the same 

settings in WITE32 version 3.40 because of the bug 2 (see page 78), which is fixed in WITE32 

version 4.00. We recommend using the Head measurement point for all measurements at the head. 

For compatibility purposes use the Voltage at HA Input measurement point. Plotting the results in 

dBm (see 4.2.2) is not recommended for this setting. 

 Analog Box Input ï 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 always mV. Plotting 

the results in dBm (see 4.2.2) is possible for this setting, as well as plotting the spectrum in dBmV. 

 Voltage at HA Input ï this measurement point has been added for compatibility purposes only. 

This measurement point is similar to the Head measurement point, however, for the Voltage at HA 

Input measurement point amplitude/RMS result conversion algorithm is left exactly the same as in 

WITE32 version 3.40, though the signal amplitudes and noise RMS are reported in mV, not in ɛA 

for the current-sense headamplifiers. The plotted results match with WITE32 version 3.40 if 

plotting the results in dBm is requested, see 4.2.2.  

4.2.2 Test Result Units 

New units of the result representation in dBmV or dBA, 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 the General tab to select the result representation units, see Table 6. The following units are available: 

 dBmV/dBuA ï should be used if the Head or Voltage at HA Input measurement point is chosen. 

 dBm ï represents the results in the ñoldò way, as it was in WITE32 version 3.40. This choice is 

recommended for the Analog Box Input point of measurement only. It is not recommended, when 

the signal is measured at the head (Head or Voltage at HA Input).  
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Figure 18:  General tab 

 

The default selection for the Plot Results in is dBmV/dBuA. It is set when you create a new 

product or update an old one. The signal amplitude and the noise level for this selection may 

differ from the ones in the previous versions of WITE32 depending on the Measure at 

selection and your headamplifier type. You can, however, compare the results, which WITE32 

version 4.00 reports, with the results obtained in WITE32 version 3.40 using the setting 

replacement from the Table 6. 

 

Settings WITE32 version 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 message in red ñNot recommended when measured at headò prompts you that for regular 

measurements this combination of settings is not recommended. 


