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1 Introduction

The QST-2002-RT is an engineering system for
characterizing the reliability of MR heads (HGA
configuration) through accelerated lifecycle test. All
HGASs on the machine are stressed simultaneously using
constant current and elevated temperature. At fixed
intervals the system disables bias stress and runs a series
of tests on the heads to evaluate their performance.
Between the stress cycles, the head can be tested using a
wide variety of tests available from QST-2002 system.
Test results are extracted and plotted against time for
each head.

Up to twelve HGAs can be mounted on the tester.
During the tests, heads are resting on the heater block
inside the magnet gap, while electrically connected to
2xBar Gen3 interface boards. This allows testing of the
heads throughout the lifecycle test without moving them
to a separate test station.

The system can come with heat-only or hot/cold
option. The “hot-only” option supports temperatures
from room to 250C. The tester requires 110VAC to
support the hot option. The hot/cold option operates
from -20C to +80C. This requires an additional air
connection.

The magnet supports up to 10000e transverse field.
All heads see the same magnetic field simultaneously,
but maximum of two HGAs are tested at any time. The
system supports all DC and AC tests available on QST-
2002. The tests include Transverse, SMAN, AC Noise
and others. See Quasi97 and External Tests User’s
manual for complete list of tests that are supported by
this system.

The tester has high measurement accuracy. It uses
2xBar Gen3 front-end interface boards to generate bias :
current and measure head resistance. The tester can Figure 1-1 — Tester Footprint
stress heads using Temperature, Read Bias, DFH Bias,

Write current or any combination thereof. More detailed
specifications on the capabilities of 2xBar Gen3 boards
can be found in Quasi97 User’s Manual.

The tester is easy to maintain and calibrate. Majority of the tester components, including QST-2002 and 2xBar
Gen3 board have been field proven on the production testers. The modular design allows for straight forward
problem troubleshooting and repair.

The QST-2002-RT does not require alignment, as there are no moving parts in the tester. The pogo-pin design is
wear-resistant, there are no consumable parts. However, it does need a set of custom cartridges, specific to each
head and flex design.

The system is running Windows XP. The computer communicates to all devices on the tester through the USB
interface and serial port interface.
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1.1 Related Documentation

Quasi97 Software
User’s Manual

Contains detailed description of all menus in Quasi97 software,
along with procedures on how to set up test parameters, log data,
and run the QST in production and engineering modes.

QST External Modules
User’s Manual

Description of additional tests provided with the QST and Quasi97
software.

Watlow96 Users
Manual

Contains calibration and Watlow96 menu details for temperature
controller module.
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2 Installation

2.1

Requirements

115VAC +/- 9%, 50-60Hz, Single Phase

11.5A peak current, 7A RMS

27" (W) x 26.5" (D) x 60" (H)

100psi air connection (same as Bar QST) and moisture drain connection (Hot/Cold Option only) *
* Requires dry air supply with a high flow rate (8 SCFM at 100psi).

** With the Hot/Cold Option it is recommended to install system into a humidity-controlled
environment. This Option is equipped with a self-purge of dry air within the HGA fixturing chamber,
but this will be most effective when combined with improved environmental conditions. Long-term
testing not recommended at temperatures below 0C.

No vacuum required

Tester is equipped with main disconnect, with current disconnecting capacity of 5000AIC.

Hot option does not require compressed air connection. The “Cold” option requires 100PSI compressed air. The
tester may require additional dryer for the air (for the cold option only).

Nominal dimensions are 27”(W) x 26.5”(L) x 63”(H).

Allow several inches on the back and the sides of the machine for proper cooling. The tester has 4 fans on the
back for cooling the internal components. The air is drawn from under the tester. There is another fan on the top
frame of the tester, which draws air from the left and right sides of the tester and exhausts it to the back. The air
travels trough the perforated panels on the sides.

Maintenance may require access from the front, back or the two sides of the tester. Front and rear door can add
25.5” in the length of the tester when opened. However both may be taken off using 2” clearance. Side Panels can be
removed using 2” clearance on the two sides. When installing the tester, consider that it can be wheeled out from the
production line for access on all four sides.

For electrical troubleshooting allow 36" out by 30" wide space around the tester, per electrical codes.

2.2 Unpacking Instructions

QST-2002-RT is shipped in reusable ISI crate; it is highly
recommended to keep the crate and use it if necessary to ship the
tester for repairs. To unpack the tester, remove the two screws
holding the front wall of the crate. Remove all clamps holding the
front cover.

Remove the front cover and unscrew the loading ramps that
are mounted on the inner side of it. Remove the ropes holding the
tester. Unscrew the bar on the bottom that prevents the tester from
rolling out. Put the two ramps in and wheel the tester out of the

crate

A\

out of the crate.

Tester is heavy. Take precautions when rolling the tester E;.—u_-,_.;_.ﬂ.....___,___, :

i

Figure 2-1 — Unpacking Step 1
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Figure 2-2 — Unpacking Steps 2 and 3

Once the tester is on site, unscrew holding standoffs on the four corners for stability. Cut the tie-wraps holding

the magnet.

2.3

Arrival Checklist

Go through the checklist before running the tester for the first time, to detect any damage that may have
occurred during shipping and prevent further damage by operating the tester. If there are any questions it is best to
contact ISl either locally or at main office.

1)
2)

3)

Check for any visible damage to the hardware.

Before connecting to the AC Input, check that the input voltage on the line is 115VAC +/- 9%.
Connect the tester to the AC power inlet.

If the tester comes with cold option, check and adjust the pressure for the tester to be 100-150psi (6.9 —
10.34 bar). Connect air line to the inlet pressure of the tester.

Release the emergency switch if activated.

Turn ON the main power disconnect behind the front door of the machine.

Press the reset (green) button above the main power disconnect.

Turn ON the PC, monitor, QST-2002.

Check that the operating system boots up with no problems.

Ensure that all cables from QST-2002E are connected (they could be disconnected for shipping), then
turn on the QST-2002E and check if the LED on the QST-2002E is green.

10) Start Quasi97. If not selected, choose “HGA Reliability” configuration on setup selection dialog box.
11) Check that all boards after “6xMux” are detected.

12) Select a setup file from the list.

13) Mount a resistor on the cartridge on channel 0 and click START

14) Run DC Noise test (16000 samples at 0 Oe field), check that the noise level is 15-40uV PkPK.

15) Run SMAN test; check that the average noise amplitude is 40-60uV with 80Mhz filter.

16) Click STOP and remove the resistor from the cartridge.

17) Install one HGA, click START and run Transverse test. Check PkPk Amplitude and resistance.

Once this checklist is complete the tester is operational and is ready for use.
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3 Tester Basics

The tester has main disconnect switch on the front panel (behind the front door). To turn on the tester, the main
switch much be flipped UP and the reset (green) button must be pressed. The LED under the reset button should be
green. There is an additional emergency stop button (EMO). When engaged, the button turns off all components
except the computer. Once pressed, the system will remain in a powered off condition until the user purposefully
resets it. To reset the system to normal power, rotate the EMO button clockwise until it clicks out, then press the
Reset Button.

Figure 3-1 — Powering ON the Tester

There is an LED next to the heater block, which is red when the heater temperature is higher than 45C, LED is
green if the heater is 45C or lower. If the LED is OFF then it is not working or not connected. Note that the heater
can be on or off when LED is not ON.

Temperature Warnlnq Indicator I
i - H
i’ﬁh

U-
.: .:_..'ﬁ s % - I

Figure 3-2 — Heater Block
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3.1  Starting Software

Full (Typical) installation of Quasi97 is required for the tester to work. In addition to Quasi97, the HGA
Lifecycle Test should be installed. This module has a dual purpose: it serves as a driver, helping Quasi97 connect to
the right HGA, and registers additional Add-In modules specific to the reliability tester.

To start the software, double click on Quasi97 icon on the desktop. Quasi97 will do initial hardware detection
where it will recognize the 2xBar Gen3 interface board (2xBar Gen3 Detected). After the initial detection, Quasi97
shows its main menu and starts second set of hardware initialization where it detects [2] 2xBar Gen3, [3] 2xBar
Gen3 etc. If this second round of hardware initialization does not start, then you need to select “HGA Reliability”
configuration in Quasi97->Setup Selection Dialog. Refer to the screenshot below:

£, Select Setup File [] —|ol x|
= Quasid? MDS Setup Files 4
B3 ...CAS etupshhig. mds
ol . mentsheetupsh] 2 mds

B ...51 I74lifecycled.mds Create New
- HGA Lifecycle

49 Old Setup Files

Cieate Copy

Integral Solutions Int'l aieeiats

_ cewow |
_ psewoin |
. Remove Setup From List
Quasi 97

_ cmreed |

[2] 24Bar GIEEPROM 0O - Detected -

[2] 24821 3 Intertace Board D E3 [31029] - Detected =l 2001Plus S

Board # 2 .

EMLIX HLE Adaptor 2 - Nol Delected 32-Bit Configuration

ML HLC Adapior 1 - Nol Detected i I |
BMUX for 248 G3 B-6 (D] - Detected [ Version 4.6.13 HGA Liecuck

4
2xBar G3 Probe Card A+ [330000] - Detected

2sBar G3 RO Intermediate E-G [32072] - Detected & ht @ 10972008
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Select HGA Lifecycle Configuration
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Madified 2/25/2008 51759 P |

Read Oy [T

Figure 3-3 — HGA Lifecycle Configuration

Next step is to select a setup file from the list (click “Select Setup” button). If there is no setup, refer to Quasi97
User’s manual on how to create or add a setup to the list. After opening a setup file, check the system menu. In the
setup file, the tester configuration should be set to “2xBAR Gen3”. If the setup file is adapted from other tester
configuration, then change tester configuration to “2xBar Gen3”.

Ereamp Caontrol ] Timing ] Stiess ] Freamp Auto-Detect
— Tester MR Head o
Tester Configuration: I 2#BAR Gen3 j M Head T ITMH J 925,
ead Type: %
MF: Head Channel: | 5ingle Stipe CH-1 =l O
ey I HeldfH T j Lead Resigtance [Ohm]: [0
P I AESTihS: j K Beta: |0.0032
Field Palarity Methad: | Mear/Far Cartridge j HeadFishearTie [See) ID—
Figld Palarity Hear Cartiridge: I Facing DOWN j HGA Prearp Gain Formul: I
Field Palarity Far Cartridge: Facing DOWN j Startup Prehsat Time (Seck I_D—
Resistance Gain: | +/- 1000 m 'I
Amplitude Fange: | +/- 10 mv vl Device Driver Name: I Setup
Tatal # Of Heads: |12 System in Effect | System_Feset, | Resel
— Designatars — Default P
Part ID: IGK Woltage Bias Mode: IVBias j ID-1
G ey

Figure 3-4 — System Menu Selection
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3.2 Installing HGAs

Once the hardware detection is complete and setup file is open, it is now safe install HGAS on the tester. Note
that it is easier to mount the HGAs, while the cartridges are off the tester.

Use the levers in front and the back of the magnet to lift the magnet core. Then move it to the right or left side
of the heater, such that the cartridge assembly can be removed.

Figure 3-5 — Moving the Magnet

Unscrew the cartridge assembly from the tester, then using two handles on each side of the cartridge assembly
pull it up, — the cartridge should remove from its base. On the cartridge, pull the locking lever toward the back of the
cartridge and lift the lid up.
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Figure 3-7 — Installing the HGAs
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For easier placement, the HGA should be placed on the pole and then pivot the tale to the pogo-pins. After
placing the HGA, close the lid (pull the locking lever back again to close the lid). The cartridge should be installed
while the bias is off. The software will prevent operator from clicking start until the magnet is in place. After
installing the cartridges, move the magnet back to the original position and lower it down using same levers as
before. Click START button in Quasi97 to turn on the bias to the selected pair of heads.

3.3 Selecting Heads

The head numbering starts from the left side and runs clockwise, head zero is the closest to the operator on the
left, head eleven is closest to operator on the right..

Figure 3-8 — Head Numbering

After clicking START button the bias from the system menu will be applied to the selected head. During the
test mode (immediately after clicking START), only two heads are biased at any given moment. The heads are
biased in groups: 0Oand 1,2 and 3,4 and 5, 6 and 7, 8 and 9, 10 and 11. For example, if you select head O or head 1,
both head 0 and head 1 will be biased. If you switch to head 2, then the bias will be turned off on heads 0 and 1, and
then turned ON for heads 2 and 3.

To choose a different head, simply switch the head selector on the lower right corner of the screen to a different

number.

Fun Test | Head #: IS %’

ol [ [ [ [FF|

Figure 3-9 — Head Selection

If the software can not select one of the heads, then the head is disabled in the options menu (under Heads). It
could be disabled by the operator or by the HGA Reliability driver. The driver can disable heads if it does not detect
one of the boards.
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Figure 3-10 — Options Menu
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3.4 Running Tests

To run the test, click “START” button. Select the head that you would like to run the test on. Select the test
from the button toolbar or the test tree (refer to Quasi97 manual for more information), then click Run Test. The test
will run and show the results on its menu. You can select a different head and run test again. You can also select a
different test and click “Run Test” again. The required condition to run a test is that the bias is turned on (“START”
button is pressed).

‘_I_:\Quasig'." 4.6.12 | SETUP <C:\Documents'setups'2xBar G3 troubleshoot.mds> | LDG <C:\Documents'LOGS a3 > - | Ellﬂ

File Wiew System! Tools Calibrate! Add-Ins Diagnostics! Help

Q | % Production.ll Q | ’Q Sweep Test.ll / Popc

R-Sampling Test. 1

Transverse. 1 0nf ‘_I;\Transverse.ll]m\f o ] g
Add | Remove
- [ Hd |Grade |Eycles|TestTime |Test |Date A| I 7
=N 97 - I Cycles: |1 tultiple Curves
- = SR10|Falled |1 001 | Transverss 1 0n| 2720728 i =
= : Transverse Averages: [ ¥ Stress Each Cycle

¥ 1332\\7\\ | MeasweAt[Oek]os ¥ Symmetiical
= Current Test Test Menu 250 Tef2q0 Inc: [1
¥ 10copy 072 T
-4 Quasi-Static Tests — Stress Options |

: 1 Foverd Rewerse

Taw Slope Field Range [0 (10

" @ 16-BIT — s ax Slope Field Step [Oe]: |5 v Use Default Step -
-y, Static Tests
- Y Test Results

tax Slope Yariation Field Range

[

B-## Sweep Test
% Production
EIQ Eutra

- Wwiite Profile
Elgg R-Sampling Test
..... 1

START Button dunbinlulf  Run Test Button

0 m = a4

Fesults ] Data. A/Parameters ] Grades

i

Ampitie (g

= T = | T [ Show AlSagves| b -
| »

< \l\ »

|
T~ | N |
Abort Test START Fiun Test Head #: ISAEI ‘
[

I I =i [To0.0 | | | |

4

Figure 3-11 — Running the Tests

To log results, open the log file (File->Open Log File) and set up the data logging options. Statistics, Raw Data,
Plots are some of the options available for logging. Avoid using “Selective Logging” feature — as it is designed for
production environment, where the parameters and tests are mostly static. If you use selective logging, you will have
to go back to the data logging menu often to update which tests and results you want to log.

You can run all heads on the tester, by using Production Test. The production test will run a sequence of tests
defined on the production menu on each head. There are other tests which may sweep the heads, such as
“Temperature Control” (part of TempApp.Application) or HGA Lifecycle. Refer to “External Tests Users Manual”
for more information on the test details.
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3.5 Add-In Modules

The HGA Lifecycle Test module (Mux6xBarG3.exe), when
selected in the setup selection dialog, will add more tests to the tree, in
the Extra section. The tests include HGA Lifecycle, 12x_Pretest,
12x_Constant and 12x_PulsingBias. These modules allow creating
complex sequences which automatically switch temperature and bias.
These modules are described in more details in the following sections.

The HGA lifecycle module will appear as an icon in the system
tray. Clicking this icon will invoke the Mux6xBarG3 Diagnostics
menu. It can be useful to check which boards were detected and have
power (Figure 3-14).

/

/

g A@B S Eas) mirem
3H @'ﬂ @ Wednesday

Figure 3-12 — HGA Lifecycle System Tray lcons

Inbox - Micrasoft Ouklaak |

You can also observe the watlow temperature controller icon in the system tray. When moving mouse cursor
over that icon, the current temperature and operating power will be displayed. The icon will also change depending

on the current condition to
“Normal Temperature/HeaterOFF”
“Hot Temperature/HeaterOFF”
“Normal Temperature/HeaterON”
“Hot Temperature/HeaterON”

See Watlow96 menu for more information on its system tray icons.

The Mux6xBarG3 Diagnostics menu shows which board is current, which boards are powered and which were

detected. Click “Check” button to refresh the menu.

E! Mux6xBarG3 Configuration Menu .

Magnet
Currert Detect  OM Power

Interface #1 g .
Interface #2 (8 .
Interface #3 X .
Interface #4 » .
Interface #5 - .
Interface HE 8 . @
MU C

Detect

g [

Close |

Integral Solutions Int’l
March 31, 2010

i Praduction

I___I & Eutra

~HH Wwhite Profile
I . R-5 ampling Test
@ Contact Test
poad lzolation Test
=l 12w Constant
g 12 _PulzingBias
12%_Temperature
12w_Pretest

HGA Lifecycle

[+

-]--@ M oizedpp.Application

M| DC Moige

- B8] 4C Moize Test
-8 Moise Sweep
=i Popcom
Eolae

Figure 3-13 — Add-Ins

Figure 3-14 — 6xMux Diagnostics Menu
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4 HGA Lifecycle

The HGA Lifecycle is a sequencer that can be used to set up a test/stress sequence. The test sequence is to be
repeated periodically; it does not change in the course of the lifecycle test and it is same for all heads. The stresses
for each head can vary in duration, intensity, type etc. HGA Lifecycle allows easy setup of stress, sweep and test
intervals.

RI=E

! Refresh |

& :': Inzert

El-pe Repeat 10 times
% 12%_Constant.1 Add
) TEST Remawve
Tulain Title Start Time [z]
Eub Titls I 0

\

150 ] Sequence ] Status ] Test

- Option ISweep "I aM [

todule I'I2:-:_D:unstant.1 j
ParameterIBiasF’ercent j
Fram; Ta; Ins: |1 00;250:10;

Cornrnent I

125

100

is

Figure 4-1 — HGA Lifecycle Sequence

4.1 Setup Parameters
The parameters are split into three tabs: Sequence, Status and Test.

Test

The test sequence, to be executed at any point during the lifecycle, is defined under the Test tab. When this tab
is selected, Add/Insert/Remove buttons operate only with the table of test results. To add a new row to the test grid,
simply click Add, and then modify the values in the table.
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E\h Refrezh
TEST —_—
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Figure 4-2 — HGA Lifecycle Test Tab

Each test has a set of registered results; these results will appear in the second (Result) column after you select
the test (in the Test column). Only the results that appear in this table will be recorded as part of the lifecycle test.
However, it is possible to record all results from the tests by using “Log Individual Tests” option in the data logging
menu.

The tests are going to be executed from the top down in the same order as they appear in the table, but the test
can not be executed twice as part of the sequence. First time the test appears (top-down), it will be executed. The
second and consecutive rows where this test appears will only indicate to the software that more results are to be
extracted from the test. For example in the above sequence, the transverse test is executed once, but 3 results are
extracted from it, then SMAN test is executed and so on.

The 12x stress modules can also appear in this table, but including them in the table will not execute stress
module on the head. The sole purpose of adding 12x stress module to test sequence is to extract the parameters that
were used in the last iteration of that stress module. For example, it is possible to record the last “read bias” used on
each head during the 12x_Constant stress. Ensure that the 12x stress modules you put in this table are the same ones
that appear in the lifecycle sequence. The above example is incorrect, because it executes 12x_Constant.1 stress (see
sequence above the test table), but records parameters from 12x_PulsingBias.1.

Test The name of the test module. Stress modules are available here as
well, but the actual stress is not going to run; only parameters will be
extracted for data logging purposes.

Result The result to be extracted from the test. Since this is a long term test,
it is recommended only to log results that the user is interested in.
This will keep the log file size down and make the data more

manageable.

Stat The statistic of the result to extract options are: Ave, Max, Min, Rng,
Cod, Cov, Std.

Plot Tells the software to plot the result on the lifecycle chart. Up to 5

results can be plotted, the rest of the rows are ignored. Which items
are plotted can be changed during the test sequence.

Fail Check The disable criteria for any head. If the head reaches failure limits,
then it will not be stressed or tested.
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Delta The failure limit condition, if the fail check is enabled. This is in
percent of the first measurement — if the value exceeds this
percentage, then the head will be disabled from further testing and
stressing.

Min The failure limit condition, if the fail check is enabled. This is in the
same units as the result — if the measurement is less than the value
specified as MIN, then the head is disabled from further testing and
stressing.

Max The failure limit condition, if the fail check is enabled. This is in the
same units as the result — if the measurement is more than the value
specified as MAX, then the head is disabled from further testing and
stressing.

% If enabled, the plot will be shown as the percentage of the initial
value.

_ioix]
Cucles| Test Time [Test |Date |Time |Part % Refrach |
= TEST

E& 12%_LConztant. 1 BiazPercent=100:250:10;
El-fe Fepeat 10 times

Inzert

% 124_Congtant.1 Add
L TEST Remove
Ilain Title Start Time [z]
b Ttk 0
150 4] Sequence ] Status ] Test b
I N [ Dption ISweep vl ON ¥
125 I taodule |12:-:_I:nnstant.1 j
H kS *
I J— ParameterlBiasPercent =]
i From: To; Inc; {100.250:10;
100
Comment I

Figure 4-3 — HGA Lifecycle Sequence Tab

Sequence

The sequence tab contains elements in a tree-like structure. The nodes show their option using an icon and a
name. Test, Stress and Loop are identified by different icons. The parameters for the node are shown on the same
line following the name of that node.

The first level of the tree (left most items), are going to be executed first in the top-down order. The items that
are offset to the right are considered child-nodes and are going to be executed repeatedly until loop exit condition is
reached. If the node is a Repeat, Sweep or Discrete, then it can have child nodes, which in turn can also be Repeat,
Sweep or Discrete. This allows creating complex sequences with several sweep parameters and repetitions.

For example in the screenshot above, third item of the sequence is “12xConstant.1 Bias Percent” —this is a
sweep node, which indicates to sweep Bias Percent parameter in 12xConstant.1 stress from 100 to 250 with
increment 10. Item 4 is a level 2 node, and child of item3 node. Item 4 is a repetition loop, which exits after 10
repetitions. Items 5 and 6 are level 3 nodes, both are children of Item4. With this setup the test will execute items in
the following order:

Set Bias Percent to 100 in 12x_Constant.1 stress
Run 12x_Constant.1 stress (#1)
Run Tests (#1)

PO
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Run 12x_Constant.1 stress (#2)
Run Tests (#2)

Run 12x_Constant.1 stress (#10)

Run Tests (#10)

Set Bias Percent to 110 in 12x_Constant.1 stress
Run 12x_Constant.1 stress (#1)

Run Tests (#1)

Run 12x_Constant.1 stress (#2)

Run Tests (#2)

Run 12x_Constant.1 stress (#10)
Run Tests (#10)

To add an item to the sequence, select “Sequence” tab and then click “Add” button. You can then select the
node and modify its type and parameters. You can then shift the node up or down or left and right to different levels,
by using the arrow keys on the “Sequence” tab.

Refresh Repopulates the list of available stresses in the Option combo box.
After adding or removing a stress setup, it may be necessary to click
refresh to see the new stress in HGA Lifecycle menu.

Insert Adds a node before the selected node on the sequence

Add Adds a node to the end of the sequence

Remove Removes selected Node. If the node has children, then all the
children are shifted to the parent level.

Option Use it to change the type of the selected node. The option can be:
Repeat, Run, Update, Sweep, Discrete.

Comments The comments for the node are just a tag for the engineer setting up

the test so it is easier to identify node’s purpose. The comments are
not used by the HGA Lifecycle test, and are only showed during the

setup.

Option Repeat Reruns its child nodes several times. The number of times to run is
specified as node parameter. Module can not be set to anything for
this option.

Option Run Runs stress or test. In the module, select stress setup under module

or select “TEST”. The “TEST” will execute items under the test tab
on the HGA lifecycle menu.

Note that with Run option, you can also specify a Parameter to
change and the value. Only a single value is accepted. The parameter
is going to be set before running the module, and is not going to be
restored after the run.

Option Update Changes one parameter in the selected module, but does not run the
module. This is useful if before next stress, you need to change more
than one parameter, such as interval and bias level. Option Run will
allow you to change one parameter, and running option update
before it allows you to change the second one. Note that Run option
should be executed after the Update option.

Option Sweep Reruns its child nodes while sweeping one parameter of one specific
module. The sweep option allows to set From, To and Increment —
separated by semicolons. The node itself does not run the module —
only changes the parameter according to From to and Increment.
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Option Discrete Reruns its child nodes while changing one parameter of one specific
module. The discrete values should be separated by the semicolons.
The Option Discrete node itself does not run the selected module —
only changes one of its parameters.

Module For options Run, Update, Sweep and Discrete, the module must be
specified. This is one of the 12x stress modules available or the
“TEST” module. The “TEST” will run a sequence of tests specified
under the TEST tab in this menu.

Parameter This is the parameter to be changed in the module. Each module has
its own set of parameters, available for modification. For example
12x_Constant stress has BiasPercent and Interval parameters; or
12x_Temperature stress has Temperature parameter.

For run option the parameter part can be omitted.

From; To; Inc These are the actual value(s) to set parameter to. This label will

Values change based on the selected option.

ON Enable for the node. If node is disabled, none of its child nodes will
run as well.

N Move the selected node up or down the sequence, while keeping the

v same level.

<> Move the selected node left or right (to different levels).

The sequence tab is disabled during the HGA Lifecycle test.

Status

The status tab is useful during the test, as it displays elapsed stress time, head under test and other parameters.
While the test is running, the nodes on the current node of the sequence appear bold. All nodes on the sequence that
ran already include the last set value for parameters in square brackets. For example

TEST

12x_Constant.1 BiasPercent=100;250;10; [150]

Repeat 10 Times [10]
12xConstant.1
TEST
In the above example the current node is in bold and the current value is set to 150.
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Figure 4-4 — HGA Lifecycle Test Run Example

Elapsed Stress Shows the total stress time elapsed to the moment since test started.

Time The stress time is the sum of individual stress time reported back by
the stress modules (nodes that have already ran).

Est Completion Estimated completion date (time). When you start the test, the

software will do a dummy run, where it will not execute stress and
tests, but will calculate how many times each node will be executed.
After the test commences, the software will use test times and the
number of times each node runs as the means to calculate the
completion time. This is rough estimation only.

Next Test This displays how much time is left until the next node starts.

Head The name of the current head (under test). All heads are stressed
simultaneously.

PartID The serial number of the head, if it was entered by the operator.
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4.2 Result

The HGA Lifecycle test has only the timestamp result, which is the first column in the log file. This result will
appear as the first column under the “Data” tab. The other results in this test are going to be from results set up
under “Tests” tab. The name of the result will be generated as [Statistic abbreviation]-[Result Name]-[Test and setup
name]. The results are added in the same order as they appear in the tests table.

The timestamp result is in seconds and reflects the number of seconds elapsed in stress. The stress modules are
going to tell the HGA Lifecycle test how much stress time has elapsed in its course. For example the temperature
test will report soak time as stress time; or 12xcontant stress will report the stress interval. Individual stress times are
going to be summed up and displayed as timestamp.
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[ MM/ Fesults ] Diata ] FParametars ] Grades
i 4
;\/JVW\( TimeStamp (s A4 G-Contact AWG-Resistance AVG-Max Moise A|
i T 432750 0574 EETEE] B7.38
:IIIIII||||||||||||||||||||||||||||||||||||||||||| 439980 0513 32950? ?08?2
- 447160 0742 332,555 E7.782
. 454360 10.936 330.974 E5.8596
461560 0417 330,181 EBE.843
0 E 46870 1.059 329.604 E7.81
E 475960 0.545 329.924 EE.507
P 483160 1.027 328.417 ER.742
AHEEEEE RN R AR R RN R AR AR R R AR AR S RS ] Ea
oo os 10 15 20 25 30 35 40 45 50 497560 0.916 335.795 £9.224 _i
Time (5Es] X
4 »
Resultz/Flat Reset Plot Scales | J_I _I_

Figure 4-5 — HGA Lifecycle Results

The results can also be viewed using LCViewer application. This application operates on a separate thread so
there is no latency between user commands and the reaction of the software. See the LCViewer section in this
manual for more information.
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Figure 4-6 — HGA Lifecycle Example
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5 12x_Pretest

This item (12x_Pretest) is a stress module, so it appears in the module list in the HGA Lifecycle test. Pretest
module is created to assist the operator with selecting heads. It can show a single result from all heads on one plot.
This can help the operator turn off the outlier heads before running HGA Lifecycle test. This module allows operator
the freedom to run pretest at several different temperatures or at other levels of the lifecycle sequence.

§i®12%_Pretest.l o (=] 5
123 Pretest. 1 Setup ] Fur-Time 5
Fezizt@mnce (Sms.) - Transwerse.l
Tests Pause In Lifecycle W
_ Test Enable
ars Enabled Heads Disabled Heads Transverze. 1
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3480
- Fail Ot Params
L Tezt |F|esu|t |Stat |Enable|Min |Ma:-:
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325
200 [
L L
i F |

Figure 5-1 — 12x_Pretest

5.1 Setup Parameters

The 12x_Pretest has its own sequence of tests, independent of those of the lifecycle. User does not need to
specify which results exactly need to be extracted from the tests, only to say which tests to run. The Pretest will
automatically extract all results.

There are FailOn criteria, which can assist the operator in head selection even further. In this list, the operator
can set the minimum and maximum values for the result in order for the head to be acceptable. If the result from the
head exceeds any one of those criteria, the head will be disabled from testing.

The “Pause In Lifecycle” feature, allows the operator to manually inspect the results and select the heads for
further testing. There is a separate interface that allows the operator to view results and enable disable heads (under
Run-Time tab).

Tests The tests that appear in this table will be executed as part of the
12x_Pretest. The tests are executed top to bottom. There is an enable
checkbox for each test.

Add Test Use the button to add more rows to the Tests table.

Remove Test Use the button to remaove the currently selected row in the Tests
table.

FailON Params The test, result and statistic to be graded upon in order to determine

if the head is acceptable for further testing. There is an enable
checkbox for each failon criteria. The Min and Max specify the
limits for the results. If Min>=Result>=Max then the head is
considered OK.

Add FailOn Use the button to add more rows to the FailOn table.
Remove FailOn Use the button to remove the current selected row in the FailOn
table.
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Pause In Lifecycle | If enabled, the 12x_Pretest will stop after the test sequence is
complete on all heads. At that time the operator can inspect results
and disable/enable heads. If this is OFF, the test will disable heads
automatically based on the enabled FailOn criteria.

5.2 Results

The 12x_Prestest test does not have any results of its own — it simply copies results from the tests in its
sequence and displays them as its own. The results are displayed, unlike in any other test, under the Run-Time tab.
All of the heads are placed in a table, where the operator can choose one of the head to view its results, in the
Results tab.
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Figure 5-2 — 12x_Pretest Results

After selecting a head in the table, the results table is synchronized to the results of selected head (in the above
example the results of head SR5). The result table also has a cursor, which tells the software which particular result
to display on the plot. Note that all 12 heads are always displayed on the plot — the plot shows distribution of a
single result among all heads. In the above example, the plot shows Resistance (Ohm), because it is selected in the
results table.

The user can disable heads manually or use the automatic feature (“Apply Fail-On”) to do the job. The main
enable for each head is located next to the head’s label in the Run-Time table. The “State” columns reflect the result
of failOn parameters.

Refresh Refreshes the plot based on the result selected in the results table.

HD 11 The head that is under test right now. Once the test stops — the last
head will be displayed there.

Head Table Contains head label, enable checkbox and the state for each head. To

disable the head, simply turn off the checkbox.

The values “State” are for your reference only — these are going to
control whether the head will be turned off or on when you click
“Apply Fail-On” button
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Apply Fail-On

Goes through all heads and enables or disables the head based on the
value in the “State” column.

Enable All

Turns on all the heads regardless of FailOn parameters (except the
one marked SKIPPED in the state column).

Submit & Continue

Lifecycle test.

If the test is executed inside the HGA lifecycle sequence, then
clicking this button closes 12x_pretest menu and resumes the HGA

5.3 Example Printout
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Figure 5-3 — 12x_Pretest Example
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6 12x_Temperature Stress

The temperature stress has been moved out of the lifecycle test for more flexible setup of temperature patterns.
The pulsing mode, constant and ramping temperature is easy to set up through the HGA lifecycle sequencer. The
test menu allows to set temperature, soak time and to access temperature controller menu.

=

Temperature [C) I'IEIE
Soak Time [2) |1n

Timeout (3] |3nn
Shress OM | Strezs OFF Temperature
Controller
Heater Off

Figure 6-1 — 12x_Temperature Stress

The stress can be tried, by clicking “STRESS ON” button. After this the menu will show elapsed time at stress.
“STRESS OFF” button will disable the update, but not the temperature. The temperature stress will stay ON, until
the user clicks “Heater OFF”.

The HGA lifecycle test does not automatically turn on or off the temperature. It needs to run 12x_Temperature
stress to do this in the beginning and at the end of the sequence.

6.1 Setup Parameters

Temperature (C) The temperature to be set during the stress. When included in the
HGA Lifecycle sequence, the module will try to settle at the
temperature specified here, before starting the Soak Time timer.
Possible values depend on configuration of the hardware
(-20C to +80C for the cold block; and 25C to 250C for hot only
option).

Soak Time (s) The amount of time in seconds to keep the heater at the target
temperature before resuming the test.

Timeout (s) The timeout for the temperature settling. This is useful when setting
the low temperature,

Stress ON Turns on the heater and tries to settle at the temperature.

Stress OFF Disables the update on the form, but keeps the temperature as is.

Heater OFF Turn off the heater.

Temperature Displays Watlow96 diagnostics menu, where user can calibrate the

Controller controller.

The test also provides sweepable stress parameters that the HGA Lifecycle test can change as part of its
sequence. Note that you need to use option “Run” with “12x_Temperature” to change the temperature in the HGA
Lifecycle sequence.

Temperature Changes the temperature. The temperature settling parameters are
defined within the temperature controller software.

Soak Time Changes the soak time at target temperature. The bias is OFF during
soaking.
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6.2 Results

12x_Temperature stress provides only one result: Temperature in degrees C. This reflects the temperature last
set by the set point.

6.3 Example Printout
-lolx|

.! TEST Refresh |
; % 12%_Temperature.1 Temperature=110
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Figure 6-2 — 12x_Temperature example printout
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7 12x Constant Stress

The 12x_Constant stress is created to supply constant current to reader, writer or DFH for a long period of time.
The stress is utilizing 2xBar Gen3 bias sources for this. 2mA, 5mA, 20mA and 50mA ranges are supported. User
can specify different read bias and aux bias for each head, and can enable writing on any one of the heads.

For read bias, the test supports only constant current modes, and user has a choice to select which range to use
on all channels (see Read Mode). The stress can do simulated voltage mode or power mode, by tuning the current
until the voltage or the power equals to the one selected by the user (see mMA/mV/mW parameter). For simulated
modes, the stress will only tune the bias once in HGA Lifecycle sequence, and then will simply reuse the same
current all the time.

When tuning bias current, the stress will enable the minimum read bias to the head and will measure the voltage
across the head. Using the voltage as a feedback it will calculate the new current to set in order to reach the target
voltage or power. This will be repeated several times until the current adjustment can not get the voltage or power
any closer to the target. To avoid overshoot, the first two steps during the adjustment are not set to 90% of the
calculated current. The time to adjust the current is not considered part of the stress. After the current is tuned, it is
turned off, and the software goes to the next channel to adjust the current. Once all the channels are tuned, the stress
will commence (all heads will be turned on and off at the same time).
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Write Current |4D ~Head 4 Head 7
ReadMode | 20mé = ReadBias [ ImA 'I |1 FeadBias [ Imr‘-\ 'I |1
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Figure 7-1 — 12x_Constant Stress

The stress parameters are separated into groups. One group for common parameters for all channels, and then a
group for each channel for setting independent parameters. User can try new stress settings by clicking the “Stress
ON!"” button, and then turn it off by using the “Stress OFF!” button. Note that when trying the stress, the interval
will be ignored, so the heads will be stressed indefinitely, until the user presses “Stress OFF!” button.
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7.1  Setup Parameters

Common Setup Parameters

Interval(s)

The total stress time in seconds during the HGA Lifecycle sequence.
This is timed by software, which has a resolution on the order of
magnitude of 0.01s.

Write Frequency

The frequency for all channels, for which writing is enabled. The
frequency can be 0 (DC) or 12.5-400Mhz (AC).

Write Current

The current for all channels, for which writing is enabled.

Read Mode The range for the read bias: 2mA, 5mA, 20mA, 50mA. The lower
the range, the higher the accuracy of the bias current is. The bias
current is bipolar, and negative values are allowed.

Aux Mode The range for the aux source: 2mA, 5mA, 20mA, 50mA and 5V.

Unlike the reader - the aux bias source supports constant voltage
mode. For constant voltage mode, the mA and mW selections are
unavailable.

Read Bias (Range)

The range is used to validate the read bias entered through the
individual setup parameters or by changing the bias percent. In order
to avoid interrupting the long-term HGA lifecycle sequence — the
validation is quiet. So if the bias to be set is higher or lower than the
range, then the min or the max value will be set.

The minimum value is also used as initial current for bias tuning
algorithm (mV or mW selections).

Aux Bias (Range)

The range is used to validate the aux bias entered through the
individual setup parameters or by changing Aux bias percent. The
validation is quiet: if the target exceeds the limits, then the closest
limit will be set (min or max — whichever is closer).

The minimum value is used as initial current for aux bias tuning (mV
or mW selections).

Bias Percent %

For constant current modes, Bias % is used during HGA Lifecycle
test sequence as a means of sweeping bias for all heads. The actual
value of the read bias is defined, for each channel, under individual
setup parameters (see figure above). Since bias for each channel
may be different, in HGA Lifecycle test, Bias % is used as a sweep
parameter which is applied to each head’s respective bias.

For example:
Given bias for Hd1 = 1mA and for Hd2 = 2mA

Using setup in the figure below, Bias Percent is swept from 50% to
200% at 25% increments, meaning on first cycle 50% of read bias
will be applied to each head (Hd1=0.5mA, Hd2=1mA), on the next
cycle 75% (Hd1=0.75mA, Hd2=1.50mA) and so on.

Additionally Bias % is used during the bias tuning algorithm
(simulated voltage or power mode). For example if the individual
bias is set to 100mV and this parameter to 50%, then the bias will be
tuned to 50mV. If user changes bias percent during the HGA
lifecycle test, then the current (found during bias tuning) will be
increased proportionally. Bias voltage or bias power will not change
by the same percentage, as the tuning occurs only once and so the
changes in head resistance due to higher current are discarded.
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Aux Percent %

This parameter controls the output of aux bias source on each
channel the same way as the bias percent does. However this applies
to aux bias settings only and the above parameter only to read bias
settings.

Stress ON! Turns on the stress to all channels.
Stress OFF! Turns off the stress to all channels.
Elapsed Time This shows the time elapsed since the user clicked “Stress ON!”
button. The timer stops when the “Stress OFF!” button is pressed.
E TEST Refresh
Ej& 124 Constant.] BiazPercent=50:200:25;
12%_Constant. 1 StressTime=60 [nzert
=) TEST i
-y Repeat 10 times R i
%ﬁﬂ 12w_Constant.1 StressTime=300 Remove
{8 TEST Start Time (2]
]
Sequence 1 Statuz ] Test b

i [ Option ISweep "I 0N v
) , b odule |12H_E|:|nstant.'l _‘J
F'arameterIEiasF'ercent Ll
From; To; Inc; IEI:I;EEIEI;EE;
Commert |

Figure 7-2 — Bias Percent During Lifecycle Test

Individual Setup Parameters by Channel

Head Enabled
(green circle)

The green circle indicates that the channel is enabled in the options
menu. If the head is disabled then the circle is gray.

Read Bias ON Checkbox used to enable read bias stress on that channel.

Mode (Read) Current/Voltage/Power mode. In all of these modes, constant current

(mA/mVImW) will be used. For voltage and power the current will be tuned to
produce the target voltage and power respectively.

Read Bias The actual read bias to be applied on this channel. The value will be
modified by bias percent and is then limited by read bias range (in
common parameters).

Bias = (BiasPercent * ReadBias)/100
If Bias < MinReadBias then Bias = MinReadBias
If Bias > MaxReadBias then Bias = MaxReadBias
Aux Bias ON Checkbox used to enable aux bias stress on that channel
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Mode (Aux)
(MA/mV/mW)

If Aux Mode (in common parameters) is set to one of the current
modes (50mA, 20mA, 5mA or 2mA), then this is option is enabled.
It allows user to select between Current, VVoltage and Power modes.
In all of these modes, constant current will be used. For voltage and
power the current will be tuned to produce the target voltage and
power respectively.

If Aux Mode (in common parameters) is set to the voltage mode
(5V), then this option is disabled and user can only type value for
aux bias in mV.

Aux Bias

The actual aux bias to be applied on this channel. The value will be
modified by auxbiaspercent and is then limited by aux bias range
(common parameters).

Bias = (BiasPercent * AuxBias)/100

If Bias < MinAuxBias then Bias = MinAuxBias

If Bias > MaxAuxBias then Bias = MaxAuxBias

Write Stress ON

Checkbox is used to enable write stress on that particular channel.

HGA Lifecycle Sweepable Parameters
The test also provides sweepable stress parameters that the HGA Lifecycle test can change as part of its

sequence.

BiasPercent

Changes the Bias Percent parameter for all channels (common
parameters). The units are in percent. Values higher than 100 are
allowed.

AuxBiasPercent

Changes the Aux Bias Percent parameter for all channels (common
parameters). The units are in percent. Values higher than 100 are
allowed.

StressTime

Changes the interval. The units are in seconds.
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7.2 Results

When running the 12x_Constant as a test (as part of the table in the Test tab), it does not stress the heads, but
only reports what were the last stress parameters on the currently selected head. This is can be useful to determine
what exact stress duration and bias was used before each test point. Include these results in HGA Lifecycle Test to
keep track of the parameters.

Read Bias The read bias in mA that was applied on that particular head, during
the last stress interval. The value is blank if the stress has not run yet.
The value is 0 if the read bias stress was off during the last interval.

Aux Bias The aux bias in mA that was applied on that particular head, during
the last stress interval. The value is blank if the stress has not run yet.
The value is 0 if the aux bias stress was off during the last interval.

Duration (s) The stress time in seconds of the last 12x_Constant stress. Note that
the value is shown for one instance of the stress. If you plan to use
12x_Constant.2, for example, then its results should also be added to

the list.

Write Current The write current in mA that was applied during the last stress
interval. The value is 0 if the write stress was off for that particular
head.
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7.3 Example Printout
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Figure 7-3 — 12x_Constant Setup (example)
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Figure 7-4 — 12x_Constant in HGA Lifecycle (example)
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8 12x_PulsingBias Stress

The bias pulsing stress is designed to utilize the hardware-timed read bias on the 2xBar Gen3 interface boards.
The timing resolution is in microseconds, which allows applying higher current for controlled amounts of time. The
stress is limited to reader only and to +/- 5mA bias mode.

:..1 12x_PulsingBias.1
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Figure 8-1 — 12x_PulsingBias Stress

For simulated voltage (mV) and power (mW) modes, the bias current needs to be tuned. Tuning is done in
software, and takes 50-100mS. For this amount of time various level of bias will be applied to the head including the
target value. Since this stress utilization requires shorter bursts of bias, it is recommended to set the read bias for
each channel or the bias percent fairly low — such that the head can sustain such levels during extended periods of
time.

With this the 12x_Pulsing stress needs to run once, such that the software has a chance to tune the bias at the
non-destructive bias levels (MW or mV). Then, as part of the HGA Lifecycle sequence, user should increase the bias
percent to reach the desired pulse amplitude.

The 12x_PulsingBias may require higher levels of bias current than normally used during constant bias stress.
Note that the cartridges shipped with the Reliability tester normally have diodes protection installed — which limits
the voltage on the cartridge to about 500mV. So it may be necessary to remove the diodes for this type of stressing.

The 2xBar Gen3 board contains a special circuitry that needs time to charge. Because of that circuit, the rise
time of the very first pulse is different from subsequent pulses. The time to fully charge the circuit depends on the
head resistance (10uS for 500hm to 75uS for 3000hm).

If multiple pulses occur within this time (75uS required for 300 Ohm load), then the total required time of 75 uS
for bias recharging will just be cumulative across the first few pulses. This is as long as the time between these
pulses (OFF Time) is well below the 5mS. For example, for 5000hm load with 200uS ON Time and 100uS OFF
Time, the full amplitude will be reached in the first pulse, and consecutive pulses will have fast rise time. If the ON
Time is changed to 10uS for 5000hm load, then only starting with 6™ ON pulse, the head will see the full bias
magnitude; and the 5 initial pulses will have increasingly larger magnitudes as the bias circuit is recharged.

The second and all subsequent pulses have much faster rise time (<5uS), because the circuitry is already
charged. However, if the OFF time 5000 uS or more then, dependent on MR load, the second pulse will need more
time to reach full amplitude.
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8.1 Setup Parameters

Common Setup Parameters

Bias Percent %

The percentage of the read bias to set for the stress. The actual value
for the read bias is defined under individual setup parameters for
each channel.

During the bias tuning algorithm, this value is also used. So if the
individual bias is set to 100mV and this parameter to 50%, then the
bias will be tuned to 50mV. If user changes bias percent during the
HGA lifecycle test, then the current (found during bias tuning) will
be increased proportionally. Bias voltage or bias power will not
change by the same percentage, as the tuning occurs only once and
so the changes in head resistance due to higher current are discarded.

Read Mode

Only 5mA mode is supported.

Read Bias (range)

The range is used to validate the read bias entered through the
individual setup parameters or by changing the bias percent. In order
to avoid interrupting the long-term HGA lifecycle sequence — the
validation is quiet. So if the bias to be set is higher or lower than the
range, then the min or the max value will be set.

The minimum value is also used as initial current for bias tuning
algorithm (mV or mW selections).

Cycles The number of pulses to be applied (the pulse is bias stress between
OFF->ON and ON->OFF transitions).
On Time (uS) The duration of the pulse in microseconds. The 2xBar Gen3 board

contains a special circuitry that needs time to charge. Because of that
circuit the rise time of the very first pulse is different from
subsequent pulses.

The time to fully charge the circuit depends on the head resistance
(10uS for 500hm to 75uS for 3000hm). So if the ON time is less
than the time it takes to charge the circuit, then the next pulse rise
time will be affected.

Off Time (uS)

The delay between the pulses in microseconds. If the Off Time is
more than 10 000uS, then the special circuit on the 2xBar Gen3
board will discharge, which will effect the rise time of the next
pulse.

Stress ON! Stress ON turns on the stress. Only the specified number of pulses is

executed and then bias will be turned off. This is diagnostics menu.
Stress OFF! Stress OFF — exits the stress mode. This is a diagnostics menu.
Elapsed Time The time elapsed since user pressed the Stress ON! Button.

Individual Setup Parameters by Channel

Head Enabled
(green circle)

The green circle indicates that the channel is enabled in the options
menu. If the head is disabled then the circle is gray.

Read Bias ON

Checkbox enables the bias pulsing stress on that particular channel

Read Bias

The actual read bias to be applied on this channel. The value will be
modified by bias percent and is then limited by read bias range (in
common parameters).

Bias = (BiasPercent * ReadBias)/100

If Bias < MinReadBias then Bias = MinReadBias
If Bias > MaxReadBias then Bias = MaxReadBias
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HGA Lifecycle Sweepable Parameters

The test also provides sweepable stress parameters that the HGA Lifecycle test can change as part of its
sequence.

BiasPercent Changes the Bias Percent parameter for all channels (common
parameters). The units are in percent. Values higher than 100 are
allowed.

OnTime Changes the ON time. The units are in microseconds.

OffTime Changes the OFF time. The units are in microseconds.

Cycles Changes the number of pulses.
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Cycles The number of cycles applied during the last stress.

ONTime (us) The duration of bias ON in each cycle during the last
12x_BiasPUIsing stress.

OFFTime (us) The delay between pulses during the last 12x_BiasPulsing stress.

Read Bias The read bias in mA that was applied on that particular head, during

the last stress interval. The value is blank if the stress has not run yet.
The value is O if the read bias stress was off during the last interval.

8.3 Example Printout

ii+1 126 _PulsingBias. 1

~Head 5

Head 6

BiasPercentz 100 ReadBizs [V ImA -I 1 ReadBias [V ImA v] |1
Read Mode Bmd, T 0] 0]
Read Bias [0 [5 ~Head 4 Head 7
ReadBias ¥ IrnA 'l 1 FeadBias [V ImA VI IT
Cycles 10
On Time [us) 100 @] (@)
Off Time [us] 100 —Head 3 Head 8
ReadBizs [V ImA -I 1 ReadBias [V ImA v] |w
Elapsed Time . .
Stress NI Stress OFF! ~Head 2 Head 9
ReadBias ImA = [ ReadBiaz W ImA -] |1
Last Stress Condition
~Head 1 Head 10
ReadBias ¥ |mv =] 100 ReadBias ¥ ImA vI |1
~Head 0 Head 11
ReadBizs [ |[mv x| [100 ReadBias [V ImA v] |w

Figure 8-2 — 12x_BiasPulsing Setup (example)

S _ioix
E& 125_PulsingBiaz. 1 BiasPercent=100:250.50; Refresh |
EI& 12%_PulsingBias.1 OnTime=100;2000;100;
% 12%_PulzingBiaz. 1 BizsPercent=300 Ihzert
----- fi= TEST i
5 Remaowve
— Start Time (2]
]

] Sequence ] Status ] Test N
Test Result Stat | Plot|Fail Check|Delta |k
Transverse. Resistance [Ohms) X ] 30 [

| 12%_PulsingBias.1 Cycles a0 O 100
125_PulzingBiaz. 1 OFFTime [us) & (O[O 100
12%_PulzsingBias.1 OMTime [uz] & (O (O 100
125_PulzsingBias.1 Read Bias A ] 100

»
7 Fesults ] Diata ] Farameters ] Grades 1

Figure 8-3 — 12x_BiasPulsing in HGA Lifecycle (example)
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9 Calibration

9.1 Resistance

The calibration of 2xBar Gen3 is performed at the factory. However it is recommended to recalibrate DAC and
ADC offsets periodically (frequency is TBD). “Calibrate 2xBar Gen3” performs this type of calibration
automatically. The only requirement is that all of the heads are disconnected.

The calibration can be performed on all boards at once. To do this, click on “Calibrate All” in the Mux6xBarG3
menu (from Quasi97, click File->Device Setup). The button is going to be grayed out while the calibration is in
progress. After the calibration completes the button will become enabled again. This method saves the new
calibration factors to eeproms automatically.

8 Mischsart. Conliguration SMenu =101 %]

rieface 1
Intestace H2
Intesface M2
Iikertace 14
Intertsce HS
Intextace B

@ e e D e B |

Figure 9-1 — Calibrate All Option

It is also possible to calibration each of the 6 2xBar interface boards independently. To do this, follow the
procedure below:

A, Calibration Menu

_ B

Reader Resistance ] S Resistance ] Holee Coll i '1 AuHias 1 ‘wiite Cunent
Ch |Resistor [Okm] | Offset [Ohm]{¥ Offset [m) | Gain Configuiation Calibrate One Ch  |Bias Siope |Bias Offsat
0 |25 1] 0.5658501 pi0 0.991583 -0.0026
1 |25 1] 0.55761 E : 1 1.00388 -0.0041
5 l Calibrate Al | ; 5

Calibrate Al Channels Bias

Calibrate Selected Channel Bias

Applp Cell to Column | [~ Automaticlnput  Fine Tune Offset

Calibrate Amb. Temperature | Erter Amb. Temp. ['C']:| Cal Fac_t_or:l[l

Calibrate Magnetic Field | Gain |1 087 Dffzet I-D E
Cﬂ\ibratB'ADC Offzets | Oifs A.‘I: -.01100 Offs B2: |.012612
Calibtole PZT Capacitatce | Cal, fiactor 1: | Cal, Factar 2.| Cal, Fachar 3:|
Callbrite Save Calibration factors

Calibrale 2¢Bar Gend | i

Saveto EEPROM |
Close: |

Head/Board sele

J. STOP Fiun Test . Headt: [T é’
Figure 9-2 — Gen3 Calibration

Page 40



HGA Reliability User’s Manual Integral Solutions Int’l
March 31, 2010

Calibration Procedure:

1. Click “Stop” to turn off the bias.

2. Ifany HGAs are loaded, remove them from the cartridge.

3. Select either head 0 or head 1; this will select first 2xBar Gen3 board.

4. Click “Calibrate 2xBar Gen3”

5. It will take a couple of minutes to calibrate one board. After calibration finishes, click “Save To
EEPROM”

6. To calibrate remaining five 2xBar Gen3 boards; repeat steps 1-5 while selecting heads 2 or 3 for
board 2, Hd4 or Hd5 for board 3, Hd6 or Hd7 for board4, Hd8 or Hd9 for board 5, and Hd10 or Hd11 for
board 6.
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9.2 Magnet

Read section 10.5 of this manual for description of the probe and tooling required for magnet calibration.

The gaussmeter probe needs to be positioned perpendicular to the field, in order for field to be calibrated. The
probe references itself against the heater block and the magnet. Ensure that the heater is off and cool before inserting
the probe as the hot temperature may melt the plastic enclosure. During calibration, software will set two fields
positive and negative, user will be asked to input the field measured by the gauss meter.

Calibration Procedure:

Insert gauss probe into the center of the magnet.

Open calibration menu and press “Calibrate Magnetic Field” button.

Positive magnetic field will be set and window prompt will be displayed asking for measured field.

In the window prompt enter the magnetic field measured by the Omega Gauss Meter and press “OK”.
Negative magnetic field will be set and window prompt will be displayed asking for measured field.
In the window prompt enter the magnetic field measured by the Omega Gauss Meter and press “OK”.
After performing the above press “Save to EEPROM” button.

Nogk~owphE

& Calibration Menu |
Beader Rezistance ] A Fesistance ] Woize Coil 3 ] AuxBias ] Wirite Current
Ch |Resistor [Ohm] | B Dffzet [Obm)|% Dffset [m'] | Gain Configuration Calibrate Ona Ch  |Biaz Slope [Bias Offset
0 |25 a [.5658501 ] 093193  |-0.0026
1 |25 a 0.55761 1.00388  |-0.0041

Calibrate All

Calibrate All Channels Bias

Calibrate Selected Channel Bias

Apply Cell to Column [™ Automatic Input Fine Tune Offset |

Enter &mb. Temp. [C]:I Cal. Factar: ID
Calibrate Magnetic Field Gain |1DS.? Offzet I-D.B

Calibrate ADC Offsets | Offs 41 |-.01100 Offs B2 | 012612

Cal. Factor 1 I Cal. Factor 2.| Cal. Factar 3:|

| 0

Calibrate Amb. Temperature

Calirate PZT Capacitance

Calibrate 2xBar Gen3d | i
Save to EEP@
Close |

Figure 9-3 — Calibrate Magnetic Field
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9.3 Temperature

Temperature needs to be calibrated whenever, heater block is changed or a discrepancy between set and actual
temperature is suspected. To open temperature controller screen, select 12x_Temperature test from the test tree. On
the 12x_Temperature form press “Temperature Controller” button.

'_[_ 12x_Temperature.1 - |I:I|£|

Temperature [C) I'IEIE
Soak Time [2) |1n

Timeout (5] |3nn
Strezs OM | Stresz OFF T emperature
Contraller
Heater Off

Figure 9-4 — Temperature Stress Test

From Watlow Temperature Controller screen select “Calibration” tab. Verify that correct Operation Mode is
selected. If hot only option is used, select Heat/Heat, if hot and cold option is used select Cool/Heat. In the figure
below hot and cold option is selected.

Note:

Interface tab is password protected, the reason being that if wrong configuration is accidentally selected (for
example using Heat/Heat for hot and cold block) it can seriously damage the hardware. Usually operation mode
needs to be checked only if Watlow.ini file got deleted from the computer or heater block was changed from one
configuration to another. In those cases when it is necessary to change the operation mode, double click on the form
and prompt for the password will appear, enter “Quasi97” and press OK, this will allow user to change Operation
Mode selection. Operation mode is also displayed on the status bar of Watlow Temperature Controller screen,
bottom right corner of the form.
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=101 x|

+ — Control

BNl Temp |

Set Paoint [C]: I?I:I

[t |
e

OFFAde |

— peratiu:un tode

i~ Heat/Heat

— Settle Parameters

Temperature Difference [C]; IEI.E

Settle Time [Sec]: |2 I

Cannect | |Connected

Lawer Settling Limit [C: I

T Heater O Bunng &5 Tiests

D program shutdown, heater - IEIFF vI

azk ta canfirm |n|:| "I

—&wgiliar 10 Control

Main Pressure [ () Present &
Hurmidity [%] 1.3 Read Sensors
amb Temp [C] 231 Show 10 Meru

| | Cornected

(E3.94C

|Heater OFF | QHC-007 | 0%

[1.9m

0C A

Figure 9-5 — Temperature Controller Screen

Two calibration options are available, 4pt and 1 pt. Four point calibration is recommended if during HGA
lifecycle test multiple temperatures will be used (for example: Sweep Temperature from 50°C to 200°C inc 10°C; or
Constant 1 at 100°C and Constant 2 at 220°C). One point calibration is recommended if ALL HGA lifecycle tests

are done at the same temperature (Constantl at 100°C and Constant2 at 100°C).

t odbuz O peration
Interface

" 1 pt Calibration

] Auto-Tune

] Auta-Tune

kodbus Operation

| Calibration

Interface

] Calibration

£+ 4 pt Calibration

From: |15

To: |21

Calibrate |

Frarm: |1 5
Calibrate |

Figure 9-6 — Calibration Frame (left-4pt option, right-1pt option)

4pt Calibration Procedure:

Enter the temperature range that tests are to be performed within. (Temperature values must be

within controllers working range; -20°C to 80°C for Hot/Cold and ~25°C (Room) to 250°C for Hot

1. Select 4pt Calibration from Calibration Tab.
2.
only)
3.
software will prompt for the temperature of the test surface.
4,

prompt and press OK.
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5. After calibration is complete temperature displayed in the software will be adjusted, please note
that the temperature on the screen of the controller may not match the temperature on the
computer screen. This is OK; do not use temperature reading on Watlow screen as this
temperature is uncalibrated.

1pt Calibration Procedure:

1. Select 1pt Calibration from Calibration Tab.

2. Enter temperature at which you would like controller to be calibrated. (Temperature values must
be within controllers working range; -20°C to 80°C for Hot/Cold and ~25°C (Room) to 250°C for
Hot only )

3. Press Calibrate. When temperature of the test surface reaches calibration value, software will ask
user measure temperature of the test surface and enter it into the prompt.

4. Enter measured temperature and press OK.

9.4 Hot-Temp Warning

There is an LED next to the heater block, which is adjusted to turn red when the heater temperature is higher
than 45°C, LED is green if the heater is 45°C or lower. If the LED is OFF then it is not working or not connected.
Please note that the heater can be on or off even when LED is not working.

Temperature Warnlnq Indicator lg

Figure 9-7 — Temperature Warning

Temperature warning indicator can be adjusted by the user to turn red at any temperature in the working range.

Disclaimer: ISl is not responsible for any bodily damage incurred to the user, if sensor was adjusted by the
end user to trigger at values higher than 45°C.

Adjusting the Sensor:
1. Inthe Watlow Temperature Controller in Control Frame enter the temperature for which you choose to
adjust in the Set Point field.
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Control

Set Point [C]; |25

ON/Set Temp | OFFAdle |

Figure 9-8 — Temperature Set Point

N

Click on ON/Set Temp.
3. Wait until temperature settles.

" | 5ettled | Connected [2316C  |Heater OM

Figure 9-9 — Settled State

4. Insert a flat screwdriver, as shown in the picture below. Rotating clockwise will lower the threshold;
counter clockwise will raise the threshold for a particular temperature.

Figure 9-10 — Adjusting Hot Temperature Sensor

5. Adjust the sensor so it is marginally red at this given temperature.
6. Turn heater off by clicking on OFF/ldle button on Watlow Temperature controller screen.
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9.5 Pneumatics
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10 Tools

10.1 LCViewer Application

The Quasi97 is often busy running the tests. This makes it difficult to look at the results while the tests are
performed. When user clicks on head number in Quasi97, sometime he may get the error “ActiveX component is
busy”.

To help this, the LCViewer application was created. The HGA Lifecycle test logs the data to an MDS database
(Integral Solutions Int’\12xHGA\ lifecycle_data.mdb). You can run the LCViewer application to view the data on a
separate thread from the Quasi97 software while the test is performed.

1o x
. Head - Cornect -
1.202, 87 881 HGA Lifecycle 2 =l I =l
¥Walues | TimeStamp [3) - Refresh Rate (mS) IW
AVG-Resistance (Ohms)-Transverse_1 ' W alues |
Result Flot  [Show  «|
tf s Moise Arnp (UV)-5_M_A_M_ I Test 1 G -Resistance (Ohms) Trangverse_1 [l L
% 275 L e i ENG-P-PR Amp ()T ransverse_1 O O
: F /_,_/"“"——FT' AVG-PhPk Asym 5 Transverse 1 O 0
& asg L MG -Contact Resistance (Ohm)-Static Tests 1 ; ;
Iy I &G -Read Bias-124_Constant_1 L] L]
H dide-hdan Maize Amp [pV]5_M_A_N_ Il Test_1 ] | -|
5’ 225 F » I
g E
2 200 Data |
i F TimeStamp [s AWG-Slope ANG-Resistance A/GPk-Ph £ & |
g 175 I 178860 -3.941 27563 4490714
3 o 179760 -3z 275.122 4274.493
o _||||:|||\}||||:|||:|\||:||||:|||\}|||| 150650 3555 276432 4278117
E 150 181560 2727 277.025 4483901
= r 182460 -3.247 276.244 4519.213
= L 183360 2968 2¢8.792 4134918
;\ o 184260 -4.786 276.405 45936.379
w125 | T851E0 4421 276.93 4624047
g N 186060 -4.88 275813 4512.887
E - l 186960 -4.943 277.537 4395.506
i 100 T 187860 -4.939 208217 4452 704
z R 188760 -3.406 276.352 4348.269
g 189660 -4.541 277.839 5079.718
v 190560 -5.656 276.002 4516.358
g 75 191460 -2.106 277.243 4254.73
C NN I o O . AR R Il ol e 192360 7518 277N 51352
! ! ! ! ! ! ! 193260 -39 276.002 4763129
0.00 0.25 0.50 0.7s 1.00 1.25 1.50 1.75 194160 2572 276.837 5169.318
TimeStamp (5)(eS] 195060 -4353 276.405 5078.407
195560 -5.738 275.921 447954
196360 -4.817 278.372 4542 5E4
Reset Plat Scales | P I I _"—

Figure 10-1 — LCViewer Application

Simply run the application, then select the HGA Lifecycle Setup number (typically 1) and then click “connect”.
The Y Values will appear in the table. Select which values you would like to see on the plot, by enabling “Plot”
checkbox next to them. Select the head number from the combo box and both the data and the plot will be refreshed.

The “Rate (mS)” textbox, allows you to specify the refresh rate (5seconds on the screenshot above). When
connected, the LCViewer application will poll the database for new records at such intervals.

Note that this application does not look at the CSV file produced by Quasi97, but rather into a special temporary
database, produced by HGA Lifecycle test. This database will be overwritten every time you run HGA Lifecycle
test, so this application can view the data only during the test and after the test is finished, but not when the new test
has commenced.
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10.2 Hall Effect Cartridge

The hall-effect cartridge can be used to verify the amplitude measurement of the tester. It contains 6 hall
sensors, placed in the position of the heads. By running transfer curve test and comparing the results to the data
sheet supplied with the cartridge — the user can confirm operation of the magnet and the QST-2002 (amplitude
measurement).

The hall cartridge is a diagnostics tool. It does not ship with the machine, but can be purchased separately.

Figure 10-2 — Hall-Effect Cartridge

Ensure that the heater is off when installing the hall-effect cartridge. The hot temperature may melt the plastic
enclosure.

10.3 Resistor Cartridge

The resistor cartridge simply has 0.1% resistors installed on reader, aux source and the writer. It can be used to
verify the accuracy of the gen3 calibration.

oo g e B v I Ceve e/ teeelvee! B Ut \eer B et §

m.E.P PR

Figure 10-3 — Resistor Cartridge
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10.4 Signal Injector

Signal injector board can be used to verify the gain of the AC channel, by injecting a signal of a known
amplitude into the cartridge. The signal injector board has 40dB attenuation.

Figure 10-4 — Signal Injector

Figure 10-5 — Using Signal Injector Board
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10.5 Gaussmeter Probe

To calibrate the field, the gaussmeter probe needs to be positioned perpendicular to the field. Due to the
physical constraints the long probe normally used for calibrating the QST-2002 can not be used here. A shorter
probe, enclosed in plastic chassis is available specifically to calibrate the field on this tester.

Figure 10-6 — Gaussmeter probe

The probe references itself against the heater block and the magnet. Ensure that the heater is off and cool before
inserting the probe as the hot temperature may melt the plastic enclosure.
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11 Components Removal and Installation
The following describes the components of the QST:

QPS -1050 QST and Magnet power supply

AC Power Cord QPS-1050 Power Cord

QST - 2002 Quasi-Static Tester

QST Power Cable 14-pin cable with round connector between QPS and QST
USB 2.0 digital 10 cable (USB 2.0 or 68-pin for PCI-DIO-32HS card)

QPS Serial Cable

Serial interface cable between QPS and QST

Field Control Cable

BNC-BNC cable for controlling magnetic field

Magnet Power Cable

2-pin to 9-pin cable, for supplying current to the magnet

11.1 Hot/Cold Option Conversion

11.2 2xBar Gen3
11.3 6xMux Board

11.4 6xMux Power Supplies

11.5 Temperature Controller

11.6 Computer

11.7 QST-2002E

11.8 QPS-1050

11.9 Intermediate Board Assembly

11.10 Auxiliary 10 Module
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12 Troubleshooting

12.1 6xMux Diagnostics Menu

To open this menu, click on File->Device Setup in Quasi97. The configuration should be set to HGA Lifecycle.

_lnix
Magnet O O
Current Detect  OW Power
= O O O
o0 QO O
Inteface 3 € () (3 (0
Interface H4 (& O O O
Interface #5 (o O O O
Inkerface HE e O O O
ML . Check |
Detect |

Cloge

.

Figure 12-1 — 6xMux Diagnostics Menu

12.2 Auxiliary 10 Diagnostics

To open this menu, click “Show Control Menu” in Watlow96.

OO I
T ID1: 1]
D2 1]
ouT I 1]
: Read Device YEAR: 0
i |dentification 5
L Dt YERSION: [ g IN |I|
E3C Device Mumber: 1]
i COM Part: 1
Turn Individual Relay On/0ff ADC Control———————————
OFF aM ADC 1 =
Relay 1 o 8 IAVG I—J I—I
Rely2 & O !
Relay 3 & C m
Felay 4 o e
Fiead Measure |
Claze |

Figure 12-2 — Auxiliary 10 for HGA Lifecycle
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XXXXX Board not
detected

During Initialization the QST 2002 reads all board EEPROM’s and
verifies board communications. No system has every board we have
built so it is to be expected that some boards will not be detected
during startup. If the board not detected is a board you believe you
have please contact ISI.
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13 LIMITED WARRANTY

Integral Solutions Int'l, a California Corporation, having its principal place of business at 3000 Olcott St, Santa
Clara, CA 95054 ("Manufacturer") warrants its Quasi-Static Tester model QST-2001 products (the "Products") as
follows:

Limited Warranty

Manufacturer warrants that the Products sold hereunder will be free from defects in material and workmanship
for a period of six (6) months from the date of purchase. If the Products do not conform to this Limited Warranty
during the warranty period (as herein above specified), Buyer shall notify Manufacturer in writing of the claimed
defects and demonstrate to Manufacturer satisfaction that said defects are covered by this Limited Warranty. If the
defects are properly reported to Manufacturer within the warranty period, and the defects are of such type and nature
as to be covered by this warranty, Manufacturer shall, at its own expense, furnish, replacement Products or, at
Manufacturer's option, replacement parts for the defective Products. Shipping and installation of the replacement
Products or replacement parts shall be at Buyer's expense.

Other Limits

THE FOREGOING IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. Manufacturer does not warrant against damages or defects arising out of improper or
abnormal use of handling of the Products; against defects or damages arising from improper installation (where
installation is by persons other than Manufacturer), against defects in products or components not manufactured by
Manufacturer, or against damages resulting from such non-Manufacturer made products or components.
Manufacturer passes on to Buyer the warranty it received (if any) from the maker thereof of such non-Manufacturer
made products or components. This warranty also does not apply to Products upon which repairs have been effected
or attempted by persons other than pursuant to written authorization by Manufacturer.

Exclusive Obligation

THIS WARRANTY IS EXCLUSIVE. The sole and exclusive obligation of Manufacturer shall be to repair or
replace the defective Products in the manner and for the period provided above. Manufacturer shall not have any
other obligation with respect to the Products or any part thereof, whether based on contract, tort, strict liability or
otherwise. Under no circumstances, whether based on this Limited Warranty or otherwise, shall Manufacturer be
liable for incidental, special, or consequential damages.

Other Statements

Manufacturer's employees or representatives’' ORAL OR OTHER WRITTEN STATEMENTS DO NOT
CONSTITUTE WARRANTIES, shall not be relied upon by Buyer, and are not a part of the contract for sale or this
limited warranty.

Entire Obligation

This Limited Warranty states the entire obligation of Manufacturer with respect to the Products. If any part of
this Limited Warranty is determined to be void or illegal, the remainder shall remain in full force and effect.
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