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1 disk P2 Rand Ave 

10-24-96 
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2 disk P2 Rand Ave 
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See Saguaro Training 
Manual for graph 
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snGunno 

Saguaro Settling Criteria 

+ Read Settles 
SG 1.0/2.1 

- delta Perr (velocity) < 6°/o trk I sample for 2 samples 

Then 
- Perr < 1 O 0/o track for 1 sample 

+ Write Settles 
- delta Perr (velocity) < 6°/o trk I sample for 2 samples 

Then 
- Perr < 10 o/o track for 1 sample 

& 
- delta Perr (velocity) < 5°/o trk I sample for 4 samples 

10-24-96 
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Error Detecti n & Data Protection 

snsunno 
The SCAIKO ASIC checks for the SG 1.0/2.1 

following errors at each servo wedge: 

+ Spindle speed 0.3°/o away from nominal value 

• Time stamp A/D timed out trying to convert 
burst values 

• Awedge was flagged as defective at the 
factory (A & C bursts were erased) 

• Position error signal indicates head is > 1 Oo/o 
off track 

• Problem with detection of servo sync field 

10-24-96 
Saguaro Training Manual 
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Error Detection & Data Protection 

snGunno 
The SCAIKO ASIC checks for the SG 1.0/2.1 

following errors at each servo wedge: 

+ Problem with detection of servo address mark 
(sam) 

+ Problem with detection of track number 

+ Track number does not match expected track 
number 

10-24-96 
Saguaro Training Manual 
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Error Detecti n & Data Protection 

snGunno SG 1.0/2.1 

Writing is disabled if: 

+ Errors 1, 2, 3, or 4 are detected in a single wedge 

+ Any of the 8 errors are detected in 2 consectutive 
wedges 

If writing is disabled at a wedge, the data in the 
sectors between that wedge & the previous 
wedge is rewritten. 

10-24-96 
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snGunno 

Drive Power on Calibration 

+ Sapporo power up calibration 
- Obtain electrical offset in servo read channel & 

optimize the time stamp A/D resolution. 

+ Fine PES gain calibration 

SG 1.0/2.1 

- To calculate the gain between the PES (Position 
Error Signal) amplitude & % offtrack for each head 

+ Nulli calibration (adaptive when tracking) 
- Update tracking VCM bias current across the 

stroke 

10-24-96 
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Drive Power on alibration, Cont 

snGunno -~ SG 1.0/2.1 

+ Vscale calibration (adaptive during seeks) 
- Adapt servo to VCM difference due to drives 

variations & temperature 

+ Kloop calibration 
- Obtain the difference in Kt across the stroke 

+ Repeatable Runout calibration (adaptive 
when tracking) 
- Adapt the actuator to follow once around spindle 

run out 

10-24-96 
Saguaro Training Manual 
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snGunno 

Drive Power Up Sequence 

OfJeration 

• Hardware Reset 

• Setup processor & 
initialize servo 
parameters 

• Spin up & check buffer 
RAM 

Time 
SG 1.0/2.1 

• Seek to system cylinder Total time above 4.16s 
& load diskware 

• Sapporo calibration & 552 ms 
fine PES gain calibration 

10-24-96 
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snGunno 

Drive Power Up Sequence, Cont 

OQeration Time 

+ Nulli calibration 1.05 sec 

+ Vscale calibration 500 ms 

+ Repeatable runout calibration 186 ms 

+ Kloop calibration 4.63 sec 

10-24-96 
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Servo Wedge Format 

10-24-96 

See Saguaro Training 
Manual for drawing 
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SAGUARO SER\ WEDGE FORMAT 
l15TGAP 

T TIME (T = 25 ns) 410T 150T 26T 6T 78T 15T 44T 44T 44T 3T 

TOTALS .650 us l3TGAP 
J0.25 us 3 75 us .150 us 1.95 us .375 us 1.1 us 1.1 us 1. I us 

.075 us 
TIME IN uSEC 

I -c;-
C BURST 

FIELD O'S 3T'S (AGC & SYNC FIELD) SAM N TRACK NUMBER A TRACK 0 
D p 

G- A BURST 
I 

FIELD O'S 3TS (AGC & SYNC FIELD) SAM N TRACK NUMBER A B BURST TRACK 1 
D p -u- C BURST 
I 

FIELD O'S 3T'S (AGC & SYNC FIELD) SAM N TRACK NUMBER A TRACK 2 
D p 

·n A BURST 
I 

·s 3T'S (AGC & SYNC FIELD) SAM N TRACK NUMBER A B BURST 
0 p C BURST 

FIELD 0 TRACK 3 

I I II 

Noles: 
3T pattern= 100. Fields filled with 3T's contain 100100100 ... etc. 
Track number is gray coded. Binary lo gray code conversion is Gmsb = Bmsb, and Gn = Bn XOR Bn+ 1. Example: Binary track number OOAh =Gray code track 
number OOFh. Track number is 13 bits long. Gray code bits are encoded as: 
Data bit "O'' = 000 010 on disk, 
Data bit "1" = 010 000 on disk. 
SAM = Servo Address Mark = 9T pattern repeated 2 times followed by a 6T and a 2T: 100000000 100000000 100000 10 
IND= Index = data bit "1" (010 000) for wedge 0, and data bit "O" (000 010) for wedges 1 through 79. 
Gap = DC erase = O's. 
Each burst field contains three 2T's followed by eleven 3T's and five O's. 

I 1 

I 1 

I I WEDGE __ r 
1 I 

W/RRECOV 

I . 
1 

AGC TIME 
1 I 

1 I 

I 

SAMPLE A 
I I 

I I 

SAMPLE C 
I I 

1 1 

1 I . I 
SAMPLE B 1 I 

I I 

1 I 

:-q, 
. " 
' ., 

"-----

" 
" 

Ii 

11 

" 
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Timestamp A/D Conversion 

snGunno From servo burst demodulator 
SG 1.0/2.1 

~ 
Burst Ramp down 
analog 

~ }-- ; volts 
~ value -Capture 

~ output of 
peak 
detector .. 

r I 
Pulse width 

I I modulated 
; time burst value -

~ 

I I I 11111111111 1111 I --1 
,....., 3.125ns ,....., 
-

time periods 
(derived from 

~ 40 MHz clock 

I ,....., counts I ,....., 
-

~ 
To microprocessor 

10-24-96 
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Servo - Mechanical System 

10-24-96 

Hardware Bolek Diagram 

See Saguaro Training 
Manual for graph 
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Saguaro Servo-Mechanical System: 
Hardware Block Diagram 

NEC 78352 uP 
-POR for PCB 

~ 

I ' - Control Out 
- Position Info In Hitachi 13545 Motor Driver Chip 

I 
Power 1 

I POR Down I 
I I 

I 
I 

Motor I & Retract n I Control Vref 

J 
Circuit 

I Circuit 

Spindle 

u v1j 
..._ 

PWM PVVM 1.....+4.6V 
PWM DAC VCM ii:. 

HI DAC 
Digital Analog Power 
Circuit PWM Filter VCTL Amp 

LO Circuit I I 

+VCM I -VCM I 

I 
I 

Time SRV Time & !7 Peak ~ 
Stamp STB Stamp ~ <'~ "< 
Circuit fo- Detection 

SRV Circuit 
Circuit lo- roe 

(for AJD conv) ,...- DONE (for A/D conv) ~<a 
Disks & 

~1 iJ ~ Spindle 
Servo ~ otor I -Calculations~ ROX 

:JJ ROY I Preamp 

I 

i I Servo 

I 
I 

J il 
Wedge 

RAW 
Pulse ~ 

I Decoding Detection HOA 
I 

(Sync. SAM. 

I 
DATA 

I 
Circuit 

I Track ID) 

I "SCAIKO" ASIC chip 
I 

Cirrus "Sapporo" Data Channel Chip 
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10-24-96 

No slides available at time of 
printing 

See attached handout 
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snGunno 

10-24-96 

AN OVERVIEW OF THE 
SAGUARO TEST PROCESS 

by PHILLIP NGUYEN 

Saguaro Training Manual 
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, TEST PROCESS 

snGunno 
• Objectives 

+ MKE Test Process Flow 

• Role of U PT2 

• Role of Self Scan 

+ Self Scan Script I Parameter File 

+ Self Scan TEST.OUT Files 

+ Exit codes I error codes 

• List of References 

10-24-96 
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·Objectives 

snGunno 

+ Coverage of the process elements 
- UPT2 related MKE test process 

- Self scan script and test parameters 

- Test exit codes (Error Codes) 

- Test.out (not requested by CSG) 

10-24-96 
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. MKE TEST PROCESS FLOW 

snGunno 

PCB function test -----> Drive Assembly <----- Servo Writer 

v 

10-24-96 

Diskware Download 

v 

Self Scan Test 

v 

Final Test 

Saguaro Training Manual 
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snGunno 

MKE TEST PROCESS FLOW, Cont 

• MKE follows the test process as depicted, but 
the end result is accomplished based on two 
different strategies. 
- The Manual one does diskware download, self­

scan test (HX chamber at 50C) 

- Final test at a separate station. 

• Whereas the Do-All one does all of that in the 
HX chamber at SOC. 

10-24-96 
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SAGUARO 

MKE TEST PROCESS FLOW, Cont 

• MKE would like to implement Ambient Self 
Scan Test Process for mass production of 
Saguaro. 
- This new process is under evaluation by MKE 

and Milpitas. 

- The new process will allow self scan to be run 
on all drives on the carts at ambient 
temperature. 

10-24-96 
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Servo Write Station 

snGunno Write servo wedges on each available surface. 
The test seguences are: 

+ Load HOA 

+ Barcode 

+ Initialize 

+ Load clock head 

+ Spin up 

+ Find crash stop 

+ Measure stroke 

+ Parametric measurements 

+ Write clock track 

+ Sam to Sam check 

+ Write 3x sample wedges at 
OD 

+ Write servo wedges 

+ Write 3x sample wedges at 
ID 

+ Write HDA s/n, S/W id, date 
and time on id tracks 

+ Verify servo wedges 

+ Generate test.out 

+ Spin down 

+ Unload clock head 

+ Unload HOA 

10-24-96 
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PCB Function Test Station 

snGunno Verif'}f the main functions of the PCB. 

The test seQuences are: 
+ Power up; check time to come ready 

+ ECC test 

+ ECC hardware in the ASIC chip 

+ Read/Write test 

+RAM test 

•Seek test 

• Jumper test 

+ OMA test 

10-24-96 
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· Diskware Download Station 

SnGUnRO Load firmware (diskware) and drive configuration data on system 
cylinders. It also write self scan script and password on system 
cylinder. The drive will execute self scan test the next time it is 
powered up. 
The test sequences are: 

+ Power up 

+ Detect drive present 

+ Write buffer (load config pages 10 
& 17) 

+ Read serial number/servo 
information 

+ Check if drive history exists 

+ Format negative cylinders 

+ Power cycles 

+ Load ramware 

+ Spin up 

+ Wedge verify on system cylinders 

• Write drive format 

+ Initialize defect list 

• Download diskware 

• Power cycles 

• Write configuration pages 

+ Load self scan script 

10-24-96 
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Self Scan Station 

snGunno Test the servo system, train the read channel and map 
out defects in the media.. The test sequences are: 

+ RAM test 

+ Set no-find-mode bit 

+ Low pass filter compensation 

• Start stop 
+ Servo verify 

+ Popcorn test 

+ Nulli 

+ Runout 

+ TMR test 

+ Fixed seek length 

+ Random seek 

+ Train read channel 

+ Format media 

• Clear no-find-mode bit 

+ Head switch and single track 
seek 

+ Physical sequential scan 

+ Reassign defects 

+ Logical sequential scan 
+ Logical random scan 

+ Runout 

+ Head switch and single track 
seek 

• Start stop 

+ Delete password 

10-24-96 
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Final Test Station 

snGunno Read the results of the self scan test and 

determine if the drive has JJassed. 

The test sequences are: 

+ Power up the drive 

+ Servowriter report 

+ Self scan report 

+ ECC test 

• Start stop 
+ Short logical sequential test 

+ Write generic configuration 

10-24-96 
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snGunno 

THE ROLE OF UPT2 

WHAT IS UPT2 ? 
+ Uniform process test 

+ Development and production Tool 

+ DOS based application written in C++ language 

+ Shares low level 1/0 with DIAG 

+ Uniform input and output {database usage) 

+ Common core: 
- Parser, parameter handling, test execution, etc. 

- AT/SCSI interface 

- Drive library (error handling, etc.) 

- Tests: Defect scan, seek tests, etc. 

+ Drive specific tests added 

+ Parameter I script files for flexibility 

10-24-96 
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·rHE ROLE OF UPT2, Cont 

snGunno WHAT SERVICES DOES IT PROVIDE 

TO MKE TEST PROCESS ? 

+ Load diskware 

+ Load self scan script and password 

+ Read self scan results 

+ Perform final test (interface testing) 

10-24-96 
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THE ROLE OF SELF SCAN 
}<•,,:-v,. 

snGunno WHAT IS SELF SCAN AND WHAT SERVICES DOES 
IT PROVIDE? 

• Program code written in assembly language which resides 
in drive firmware (diskware) 

• Contains a combination of tests 

• Drive Functionality Tests 
- Servo Tests 
- Defect Scan 

- Error Rate 

• Use in MKE mass-production test process 

• Run without a host computer 
- Need host computer to download self scan code and script 

- Need host computer to upload self scan results from drive 
10-24-96 
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SELF SCAN SCRIPT I PARAMETER FILE 

snGunno THE STRUCTURE OF SELF SCAN I 
PARAMETER FILE 

+Header 
+ Defect scan pattern list 

+ Command definition 

+ Command execution 

10-24-96 
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Self Scan Script I Parameter File 

10-24-96 

See Saguaro Training Manual for this file. 
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,ifdef ONE DISK 
FILENAME - TRBlDSS.SSO 
'endif 

·ifdef 7WO DISK 
FILENAME - TRB2DSS.SSO 

cendif 

ORG 
"tlORD(4] 
3YTE(8] 
3YTE[8] 
3YTE(8] 
WORD [7] 
;-10RD 

0 
0 
"SELFSCAN" 
"001. 000" 
"SAGUARO" 
c 
120 

SAGUARO SELF SCAN SCRIPT / PARAMETER FILE 

check sum and 3 blank words 
PASSWORD! 
Script version II 
Firmware version # - placeholder only, should be set in FW before saving 
process reserved 
delay to start time in seconds 

The following 16 
Ox30 

bytes ~> Restart control 
JRG 
3YTE [6] 
3YTE 
3YTE 
3YTE 
3YTE 

0 
2 

11511 

3YTE 0 
3YTE[2] 0 
3YTE 0 
3YTE [2] C 

?lace holder for output status message. 
Restart counts allowed. 
Total test count. 
Control byte - Start selfscan 
Re- 11 run 11 count . 
test count field, for this 11 re-run 11 • 

Unused in restart control section 
?lace holder for "last command". 
SSR-start-time init/placeholder for results file. 

Project 
:JRG 
3YTE 
JRG 

specific bytes 
Ox40 
OiOOOOOOll 
Ox43 

Test mode bvte -
start of HERR bytes moved here temporarily (until set globals command coded) 
Maximum # of hard errors for each HEAD ilORD 

"ti ORD 
:"/ORD 
ilORD 

500 
6 
300 
25200 

ifdef ONE_DISK 
'.JRG Ox14 
3YTE [4] "SlD" 
'.JRG Ox47 
:-iORD 300 
ilORD 11000 
endif 

ifdef TWO_DISK 
JRG Oxl4 
3YTE[4] "S2D 11 

'.JRG Ox47 
:-;oRD 600 
>iORD 18000 
~ndi:!: 

:RG Ox4B 
3YTE 0 
3YTE 
3YTE l 

;VQRD 10 
ilORD 100 
ilORD 10 
3YTE OxFF 

3YTE [43] 

Maximum # of hard errors for each TRACK 
Maximum # of seek errors for this DRIVE 
Maximum self scan test time in seconds 

overwrite data if specific config is set in compile options 

Scrint version # 
start of HERR bytes moved here temporarilv (until set globals command coded) 
Maximum # o: seek errors for this drive 
Maximum sel=scan test time in seconds 

Script version # 
start of HERR bytes moved here temporarily (until set globals command coded) 
Maximum # of seek errors for this drive 
Maximum selfscan test time in seconds 

:'ormat track PATTERN ('C'). 
Format track retries. 
Verify track pattern :NDEX (pattern •ee'). 

Tot # hard errs/trk to disallow max cyls w/rnax hards. 
Cyl spacing between cyls above 
Min cyl number to allow max hard defects I (servo defects) . 
SAPPORO _R24, bits [l: OJ , Oxff is "use default" 

Unused in project specifics section 

: Now let us do test result sectors list. 
JRG Ox80 

3YTE 00 
3YTE 39 
3YTE 8 
3YTE 0 

3YTE 02 
3YTE 61 
3YTE 8 
3YTE 0 

3YTE 02 
3YTE 69 
3YTE 
3YTE 

3YTE 02 
3YTE 77 
3YTE 8 
3YTE 0 

3YTE 02 
3YTE 85 

:D 0 for RESULT 
Starting sector. 
Number of blocks 
Reserved 

De:ect list, File O 

Defect list, File 1 

Defect list, File 2 

Defect list, File 3 



3YTE 8 
3YTE 0 

3YTE 02 Defect list, File 4 
3YTE 93 
3YTE 8 
3YTE 0 

BYTE 02 Defect list, File 5 
3YTE 101 
3YTE 
3YTE 

3YTE 02 Defect list, File 6 
3YTE 1C9 
3YTE 8 
::lYTE 

3YTE 02 Defect list, File 7 
3YTE :i.17 
3YTE 8 
3YTE 0 

3YTE 03 Servo Wedge Defect map 
3YTE 49 
3YTE 8 
3YTE 

3YTE 04 Runout. results 
3YTE 57 
3YTE 4 
3YTE 0 

3YTE 06 Adaptive results. 
3YTE :25 
3YTE 
3YTE 0 

3YTE OA Nulli results. 
3YTE 48 
3YTE 1 
3YTE 0 

DEFECT SCAN ?ATTER.." ~IST 
r***************************** 

)RG OxCO 

'ATTERN16 ee 
'ATTERN16 bb 
'ATTERN'l6 Sa 
'ATTERN16 as 
'.'>TTER.1'16 68 
'ATTERN16 
'ATTERN16 ::cand 10 
'ATTERN16 0 

'.'>TTERN16 2f be £8 e2 Sb 
'ATTERN16 rand 0 
'ATTERN16 88 
'ATTERN16 9b d4 26 bS 49 6d 52 
'ATTERN16 2d 59 
'ATTERN16 d7 75 5d 
'i'.TTERN16 76 
'ATTERN16 FE BF BF FD 
>J>.TTERN16 6E CF CF DB DB 73 F5 CF 

'**************************** 
COMMAND DEFINITION SECTION / 

Defect Scan Patterns - (up to 20 16 byte pat:terns total) 
Each pattern record starts with a length byte, so that each 
record is 17 bytes long. The patt:ern starts in the next byte 
and t:he record is zero filled. 

1 2T 
2 - 2T 

4 
5 

::::-andom 
- data pat: tern I 0 T ' 

9 - 2T3T 
10 - random 
11 - 4T2T 
:2 - 2T5T 
13 - 2T5T 
14 - 7T2T 
15 - :or adaptive 
16 - Aorox2tPattern for adaotive 
17 - T'YiBitPatter:i for adapcive 

"****************************************************************************** 
NOTE: this section is used to define input parameter NAMES, TYPES, and 
~EFAULT DATA VALUES. Each command parameter is initialized with the value 
set: here and is only changed if explicitly defined in the execution section. 
****************************************************************************** 

:eoDefectScan l 
c,;dFlag BYTE 

~oopCount BYTE 
ReadLoops BYTE 
WriteLooos BYTE 
ReadRetries BYTE 
WriteRetries BYTE 
SoftErrorsPerHead WORD 
SoftErrorsPerDrive WORD 
DataPatterns BYTE (8] 
AmTol BYTE 
ViterbiLevel BYTE 
Start:ingCylinder WORD 
EndingCylinder WORD 
CfftrackScan BYTE (3] 

OOH 

1 
2 

4 
4 
2000 
20 
7 6 8 
0 
Offh 
0 
OFFFF 
OOH OOH 

Sequential sector defect scan 
bit 7 - If SET, do NOT use h/w ecc. 
Overall defect scan loop count 
Read loop count: per pattern 
Write loop count per pattern 
Medium error read retries 
Medium error write retries 
Maximum # of soft errors per head 
Maximum # of soft errors per 10 MB 
Data oattern list 
Address Mark tolerance: O 
Viterbi 11 threshold 11 : Offh 
Starting cylinder # 
Ending cylinder # 

11 default 11 ; l = stress. 
•use default" (16=default, 32=Max.) 

; Offtrack value I in rr.icrosteps) d;.iring scanr1ing 



:IndexTimeout BYTE 

)eletePassword 2 
:CmdFlag BYTE 

LowLevelFormat 4 
:CmdFlag BYTE 
:FormatRetries BYTE 
:StartingCylinder WORD 
: EndbgCylinder WORD 
:DataPattern BYTE 

2 

0 

0 
:o 
0 
OFFFF 
0 

New value of index timeout, Oxf: is use default. 

Delete selfscan password from system cylinder 

Low-level format (media) 
Bit l Set == use format_2 sequencer cmnd. 
Maximum # of :ormat t~ack retries to execute after a format track error 
Starting cylinder # 
Ending cylinder # 
Default is data '0' 

Bit definitions used in ServoVerify "Servo Flags Mask" parameter 

0 - LST TRK MISCOMPARE 
l LST-TRKNUM OR INDEX ERR 
2 - LST-SAM ERR - -
3 - LST-SYNC ERR 

- LST-BUMP-ERR 
5 LST-ERASED AC BURST 
6 - ~ST-TS TIMEouT ERR 
7 LST=SPEED_ERR -

3e:::-voVerify 
:CmdFlag 

:StartingCylinder 
:EndingCylinder 
:RevsPerTrack 
:ServoErrorRetries 
:DefectThreshold 
:BumpLimit 
:ServoErrorMask 
:MaxHardErrsPerTrk 
:MaxErrorsPerTrack 
:EraseCBurstFlag 
:ServoDefectMask 
:MaxErrorsPerHead 
:NumCBurstsErase 
·CBstEraseSeoaration 
:MinZeroDfctTrksOd 

'ieadSwitch 
:CmdFlag 
:LoooCount 
·HeadSwitchLimit 
:TrackSwicchLimic 

"ixedLengthSeek 
:CmdFlag 

:LoopCount 
:SeekTimeLimit 
:Steps 

5eekAwhile 
:CmdFlag 

:SweeoTime 
:S:artCyl 
:2ndCyl 
:Steps 

'andomSeek 
:CmdFlag 

:LoopCou::-it 
:SeekTimeLimit 
:NumberOfSeeks 

5 
BYTE 

WORD 
WORD 
BYTE 
BYTE 
BYTE 
WORD 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
WORD 

8 
BYTE 
BYTE 
WORD 
WORD 

016 
BYTE 

WORD 
WORD 
WORD 

DB 
BYTE 

WORD 
WORD 
WORD 
WORD 

OA 
BYTE 

WORD 
WORD 
WORD 

- Track miscomoare error 
- Track # or Index error 
- Servo AM bad 

Sync error 
- Bump error 
- Erased AC Burst 

TS timeout: error 
Motor speed out: of range 

Servo verify 
bit D == FATAL ERROR if set 
bit l == Cylinder Sparing Enabled if set 

D Cylinder # with which to start scanning 
OFFFF Cylinder # with which to end scanning 
2 # of times to scan each track 
7 # of retries to execute when a servo error is found 
4 See a servo error 3 ~ime - soft error; see it 4 times - hard error. 
41 Bump limit to use when scanning 
DiOOllllll ; Mask to apply to the servo error f:ags in order to determine a servo error (?) 
2 Max # of rtARD errors oer TRACK. 
2 ; Max # of C-Burst errors oer TRACK. 
l ; If set to 1, C-bursts of- selected bad wedges will be erased. 
OiOOllOOOO ; Mask to apply to the servo error flags in order to determine a servo defect 
50 Max # of :tARD errors per HEAD (per surface) 
2 # of C-bursts to erase oer TRACK. 

0 
1 
4500 
5000 

~xOA 

29000 
0 

oxoa 

0 

0 

2 

l 
13000 
20000 

Min# of wedges between-C-bursts to erase. 
Min # trks at OD to be defect free (0-2). 

Bit 1 Set = Read on arrival on 
Number of sequential loops 
Max limit for head switch only in microseconds 
Max limit for head and track switch in microseconds 

Bit l Set Read on arrival on; 
Bit 2 Set seek forever; 
Bit 3 Set info only (DON'T fail drivel 
# of full stroke seeks to execute 
Maximum average full stroke seek time in ~1croseconds 
step increments 

Read on arrival off, info only 
Bit Set Read on arrival on 
Bit 2 Set = seek forever 
Bit 3 Set = info only (dont fail 
time to sweep in minutes 
sweep st.art cylinder 
sweep end cylinder 
cylinder step increments 

Bit 1 Set = Read on arrival on 
Bit 2 Set = seek forever; 
# of seek sets to execute 

drive) 

Maximum average random seek time in microseconds 
# of seeks to execute per set 

----------------------------------------------------------~--------------------
StartStOD 
:CmdFlag" 
:LoopCount 
:LoopDynBrk 
:LoopNoDynBrk 
:StopDelay 

oc 
BYTE 
WORD 
BYTE 
BYTE 
BYTE 

5 
l 

4 

Bit 0 set - enables ss-fO-fatal-error. 
Overall looo count 
# of loops to stop WITH Dynamic Brake 
# of loops to stop with NO Dynamic Brake 
Delay in seconds after drive stops 



. : StartDelay 
:NoDynBrkDelay 

. :StartTimeLimit 

. : MaxStartLimi t 

. : MaxStartFail 

Runout 
:CmdFlag 
:RROLimit 
:NRROLimit 
: '.:'otalLimi t. 
:Cvlinder 
:NumberOfRevs 

EraseCBurst.s 
:CmdFlao 
:Cylinder 
:Head 
:Sect.or 

RamTest 
:CmdFlag 
:LoopCount 

~ogicalSequential 
:CmdFlag 

:LoopCount. 
:RdLoopCount 
:WrLoopCount: 
:StartLba 
:EndLba 
:SeqBlk?erX:'er 
:Patternindex 
:Read.Retries 
:WriteVerifyRetries 
:RawErrors 
:SoftEr::-ors 
:HardErrors 
:NonRecoveredErrors 
: Max..Q.eadBumps 
:MaxWriteBumps 
:3umpLimit. 
:2CC_corr_hard 

::,ogicalRandom 
:CmdFlag 

:LoopCount 
:RdLoopCount 
:WrLoopCount: 
:Start.Loa 
:E:::tdLba 
:SeoBlkPerXfer 
:Patternindex 
:Read.Re':ries 
:WriteVerifyRetries 
:RawErrors 
:Soft.Errors 
:HardErrors 
:Non.~ecoveredErrors 

:MaxReadBumps 
:MaxwriteBumps 
:3umpLimit. 
:=:cc corr hard 
:RandNumBlocks 
:MaxRandBlksPerXfer 
:RandomSeedLo 
:RandomSeedHi 
:RandComSequence 

Jf ftrackRead 
:CmdFlag 

BYTE 
BYTE 
BYTE 
BYTE 
BYTE 

l 
23 
150 
0 

Delay in seconds after drive starts 
Delay in SECONDS to wait before turn off vcm w/no dynamic brake. 
Start time limit in TENTHS of seconds 
Max # of times allowed to exceed start time limit 
Max # of consecutive times start can fail - then force fatal 
Only applies when ss-fO-fatal-error is disabled 

Bit o set - enables ss-fO-fatal-error. 
OF 
BYTE 
WORD 
WORD 
WORD 
WORD [BJ 
BYTE 

65 Maximum RRO 11 tench of a percentage of a track) 
65 Maximum NRRO (1 tenth of a percentage of a track) 
80 Maximum RRO/NRRO limit: SQRT(rro*rro + nrro*nrro) 

O 1332 2665 3997 5330 Offffh ; Cvli:::iders on which to measure r:u:::iout 
127 ; # of revs of data co take per measurement 

015 
BYTE 
WORD 
BYTE 
BYTE 

019 
BYTE 
BYTE 

020 

0 
0 
0 
0 

1 

BYTE OilOOlOOOO 

BYTE 
BYTE 
BYTE 1 
TRIBYTE 0 
TRIBYTE 

l 
l 

OxFFFFFF; 
255 WORD 

BYTE [8] 
BYTE 
BYTE 
WORD 
WORD 
WORD 
BYTE 
WORD 
WORD 
WORD 
BYTE 

021 

8 0 
4 
4 
10000 
10 
2 
0 
OxFFFF 
200 
CxFF 
5 

BYTE OilOOOOOOO 

BYTE 1 
BYTE 0 
BYTE 0 
TRIBYTE 0 
TRIBYTE OxFFFFFF; 
WORD 255 
BYTE[S] 8 0 
BYTE 4 
BYTE 4 
WORD 10000 
WORD lO 
WORD 2 
BYTE 0 
WORD OxFFFF 
WORD 200 
WORD Ox FF 
BYTE 5 
LONG Ox6FC23B; 
WORD 255 
WORD Oxl234 
WORD Ox5678 
BYTE[S] l 1 1 1 2 

Specify CHS. For (debug) only. 

Buffer ram test 

Overall loop count 

bit l - If set, don't include •SOFT" errors in SS defect list. 
bit 2 - Read-on-arrival ON if set, else off. 
bit 3 - If set, will NOT compute error rates 
bit 4 - If set, clear all Previous transfer block counts and errors 
bit 5 - If set, don't do free wiggle fix before all retries 
bit 6 If set, do not include •recovered" errors in SS defect list. 
bit 7 - If set, ignore 8-bit-span correctable ecc-errs. 
Overall loop count 
Read loop count 
Write looo count 
Starting LEA 
Ending LEA 
Sequencial blocks per transfer 
Data pattern index 
Read retries on error 
write and read verify retries on error 
raw errors allowed in io-10 bits 
Soft errors allowed in 10-10 bits 
Hard errors allowed in 10-10 bits 
no:::i-recovered errors allowed 
OxFFFFH == flaa for NO LIMIT 
maximum write bumps 
Burno limit cc use when scanning (ff default) 
:..f ·(ReadRetries+l) ECC correctables, THEN hard. 

bit 1 - If set, don't include "SOFT" errors in SS defect list:. 
bit 2 - Read-on-arrival ON if set, else off. 
bit 3 - If set, will NOT compute error rates 
bit 4 - If set, clear all orevious transfer block counts and errors 
bit 5 - If set, don't do free wiggle fix before all retries 
bit 6 - If set, do not include •recovered" errors i:::i SS defect list. 
bit 7 - If set, ignore 8-bit-span ccrrectable ecc-errs. 
Overall loon count 
isequential) Read loop count 
(sequential) Write loop count 
Starting LEA 
Ending LEA 
Sequencial blocks per transfer 
Data pattern index 
Read retries on error 
HARD error threshold 
raw errors allowed in :0-10 bits 
Soft errors allowed in 10-10 bits 
Hard errors allowed in io-10 bits 
non-recovered errors allowed 
OxFFFFH == flag for NO LIMIT 
maximum write burnos 
Bump limit to use.when scanning (ff default) 
if (read-retries+l) ECC correct.ables, THEN hard. 
* l(patternsl * 512 * 8 = 3elO bits xfer. 
Max number of blocks Per xf er for random 
Random seed (Low Wordi 
Random seed (High Word) 
0 ; Random command sequence lread or write sequence) 

022 
BYTE OiOOOOlOlO ; bit l - output in microsteps in percentage 



:OfftrackTestCyl 
: SkipCylinder 
:VerifyTrackRetries 
:TransferBlocks 
:Microsteplncrement 
:?ercentOfftrackWrite 
:ReadErrorsTolerance 
:TestTrackPattern 
:AdjacentTrackPattern 
:?ercentToStop 
:PercentToStart 
:?ercentMinOfftrack 
:BadZonesPerHead 
:MeasurementRetries 

?.eassignPhysical 
:CmdFlag 

:,pf Comp 
:cmdFlag 

WORD 
BYTE 
BYTE 
WORD 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 

026 
BYTE 

032 
BYTE 

100 
OFB 
5 
2442 
3 
0 
10 
7 
10 
7 
20 
12 
0 
l 

0 

OilOOOOOOO 

bit 2 - do not format test track and its adjacent tracks 
bit 3 - do not count errors correctable with 8-bit ecc-on-the-fly 
test cylinder 
skip cylinder 
number of retries for verify good tracks 
number of blocks to transfer 
step per increment 
write adjacent tracks with PERCENT offtrack 
read error threshold 
test track pattern for of £track read 
adjacent track test pattern 
percent microsteps to stop 
percent microsteps to start 
required minimum percent microsteps 
number of bad zones per head allowed 
retries allowed in off track measurement 

; bit 7 - Update conf ig page bit 

TestBitMap mapping. The following bit assignments correspond to adaptive 
sub-test or CP17 parameters to be adapted. Test may be enabled or disabled. 
Note: Test are 

- IW 
- ZPR 

2 VGA 
WPC 

4 - BW 
5 EST 

- PTF 
7 NCR 

3grAdaptive 
:CmdFlag 

:TestBitMap 
:Confidence 
:StartZone 
:EndZone 
: .'<prox2tPattern 
:TriBitPattern 
:ZeroPatcern 
:TestParams 

.·~odifvFindMode 
:CmdFiag 

ServoArrivalTMR 
:CmdFlag 
:C:ndTargetCyl 
:CmdTargetHd 
:CmdWrBumpLimit 
:CmdNumSeeks 
:CmdBumpLimit 

?op Corn 
: CmdFlag 
:Cylinder 
:LoopCount 
:SrvoMask 

:~ulli 
:CmdFlag 
:Cylinders 
:RevCount 
:LowLimit 
:HighLimi':. 
:DeltaLimit 
: IODiffLimit 

not executed in this order. 
;WriteCurrentlPWM) 
;ZPR(lOh) 
;VGAtst(2Bh) and DC Offset(29h) 
;Write ?reCompl09h) 
; ReadBW ( 03hl 
;ReadBoost(Olh) 
;Pole-tiP filter LC01(26) ,TL2(27) ,LT:JELAY(28) 
;Na Copy. or Repeat of zone zero 

02A 
BYTE OilOOOOOOO 

BYTE 
WORD 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 

02B 
BYTE 

02F 
BYTE 
WORD 
BYTE 
WORD 
WORD 
WORD 

030 
BYTE 
WORD 
BYTE 
BYTE 

031 
BYTE 
BYTE 
BYTE 
WORD 
WORD 
WORD 
WORD 

OiOlllllll 
541 
c 
16 
16 
17 
8 

[16] 0 

0 
lOO 
0 
41 
1000 
100 

0 
100 
2.00 
OxOC 

Q 

32 
3 
4000 
4500 
15 
30 

bit: 7 - Update config page bit 
bit 1 and O - 00 adapt: at the ID of a zone 

01 adapt at mid zone 
10 adapt at the OD of a zone 
11 unused 

note that these options apply to all zones exceot 
the system zone. The system zone location is fixed. 
Enable or disable sub-test 
(times 100). 
Starting Zone 
Ending Zone 
for ZPR and DC offset 

a pattern of zeros 
input test parameters 

; Bit l == Set NO_FIND_MODE bit. (bit : clr clears it). 

; Bit O enables ss-fO-fatal-error. 

8% 

Sync, SAM errors only. 

Number of Cylinders accross stroke. 

between any 2 points in/out daca 
between in/out values per cylinder. 



EXECUTION SECTION 

JRG 0200 

:<amTest 

~odifyFindMode CmdFlag 
~odifyFindMode 

'.,PFComp 

StartStop 

ServoVerify 

?ooCorn Cylinder 
?opCorn 

?opCorn Cylinder 
?op Corn 

?opCorn Cylinder 
?opCorn 

:-lulli 

::<uncut 

ServoArrivalTMR 

100 

2500 

5000 

;; ... Seek Lengths 

?ixedLengthSeek LoopCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek LoopCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek LoopCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek LoopCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek LoopCount 
:ixedLengthSeek Steps 
:=-ixedLengthSeek 
:=-ixedLengthSeek LoooCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 
:ixedLengthSeek LoopCount 
:=-ixedLengthSeek Steps 
:=-ixedLengthSeek 
:=-ixedLengthSeek Loop Count 
?ixedLengthSeek Steps 
?ixedLengthSeek 

Loop Count ?ixedLengthSeek 
?ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek Loop Count 
:ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek Loop Count 
?ixedLengthSeek Steps 
?ixedLengthSeek 
?ixedLengthSeek LoopCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 

?ixedLengthSeek CmdFlag 
?ixedLengthSeek LoopCount 
?ixedLengthSeek Steps 
?ixedLengthSeek 

::<andomSeek 

•••• End of Seek Testing 

SgrAdaptive 

Jf ftrackRead Of ftrackTestCyl 
.OfftrackRead 

:..owLevelFormat 

~odifyFindMode CmdFlag 
-!odifyFindMode 

~eadSwitch 

3eqDefectScan 

'eassignPhysical 

~ogicalSequential CmdFlag 

Ox02 SET the no-find-mode bit. 

::. # of loop counts 
step increment 

l # of loop counts 
2 step increment 

l # of loop counts 
4 step increment 

1 # of loop counts 
8 step increment 

1 # of loop counts 
16 step increment 

1 # of loop counts 
32 step increment 

l # of loop counts 
64 step increment 

2 # of loop counts 
128 step increment 

2 # of loop counts 
256 step increment 

4 # of loop counts 
512 step increment 

# of loop counts 
1024 step increment 

16 # of loop counts 
2048 step increment 

Ox02 Read on arrival on, test limit. 
500 Ii of loop counts 
5330 step increment 

397 

CLEAR the no-find-mode bit. 

Ox90 Ignores, Clr counts/errs, rd-on-arrival OFF. 



LogicalSequential 

.LogicalRandom CmdFlag 
LogicalRandom 

.Runout 

.HeadSwitch 

StartStop 

.DeletePassword 

3YTE Ox ff 
CH KS UM 
ORG 4096 
*** END OF FILE *** 

OxSO Ignores, read-on-arrival OFF. 



snGunno 

SELF SCAN TEST.OUT 

THE STRUCTURE OF THE TEST. OUT FILE 
• Header 

- Message, exit code, return code, etc. 

• Test Summary 
- Test name, self scan error code, firmware error code, etc 

• Data Summary 
- Output data for each test sequence 

• Defect Summary 
- Data defect counts, map and graph 

- Servo defect counts and map 

• Additional output data for some test sequences 
- Runout 

- Train read channel 

- Nulli 
10-24-96 
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EXIT CODES I ERROR CODES 

snGunno 
• Self scan saves test results which include data of all 

test sequences, self- scan error code and firmware 
error code to designated negative cylinders. 

• UPT2 is used to extract self scan results and saved it 
in test.out file. 

• The test.out file for failed drive usually consists of 
four different error codes: UPT2 exit code, UPT2 
return error code, self scan error code, and firmware 
error code. these error codes attempt to explain 
different level of details related to the failure under 
discussion. 

10-24-96 
Saguaro Training Manual 

Section 8 - TEST PROCESS 
Page 19 



EXIT CODES I ERROR CODES, Cont 

snGunno 
• UPT exit code (EC) and return error code (RC) are 

contained in exitcode.err file. 

• Self scan error code is contained in se~f scan 
manual. 

• Firmware error code (or drive error code ) is 
contained in sag.err file and the Firmware manual. 

• U PT2 exit code 
- 2 digit hex 

- Shown on LED after test finishes 

- Used for grouping errors (e.g. looking at yield) 

10-24-96 
Saguaro Training Manual 

Section 8 - TEST PROCESS 
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EXIT CODES I ERROR CODES, Cont 

snGunno 
UPT2 return error code 
• 4 digit hex 

• UPT2 internal return code for each test 
• Internal is translated into EC. 

- Many RC to one EC 
• Bit 7 - 0 (sub lib) 

- Sub library code 

- What error inside library 

10-24-96 
Saguaro Training Manual 

Section 8 - TEST PROCESS 
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EXIT CODES I ERROR CODES, Cont 

SAGUARO 

• Bit 12 - 8 (libarary) 
- Ox1e00 ASPI library 

- Ox1d00 HSC library 

- Ox1c00 AT library 

- Ox1b00 BIOS library 
- Ox1100 Drive error 

- Ox1000 Drive library 
- Ox0800 Seek time library 

- Ox0500 Self scan library 

- Ox0400 Drive self scan library 

- Ox0300 Defect library 

- Ox0200 Parameter library 

- Ox0100 Drive initialization 

- Others 

10-24-96 
Saguaro Training Manual 

Page 22 
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snGunno 

EXIT CODES I ERROR CODES, Cont 

+ Bit 15 - 13 (special) 
- Ox8000 Fatal error 

- Ox4000 Interface not ready 

- Ox2000 Not used 

10-24-96 
Saguaro Training Manual 
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LIST OF REFERENCES 

snGunno 

+ Saguaro self scan manual (Microsoft doc.) 

+ Saguaro exitcode.err file (Text file) 

+ Saguaro sag.err file (Text file) 

+ Saguaro passed and failed test.out files 
(Text file) 

10-24-96 
Saguaro Training Manual . 

Section 8 - TEST PROCESS 
Page 24 



SAGUARO 

Saguaro FAILURE ANALYSIS 10/96 
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10-24-96 

No slides available at time of 
printing 

See attached handout 
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