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SFF Committee
Serial GPIO IBPI (International Blinking Patt
1. Scope

This specification defines how the steady and oscil
(SGPIO) bits can be interpreted into valid states f
The SGPIO standard is defined in SFF-8485 by this s

This specification defines the behavior of the LEDs

The purpose of this specification is to offer a sta
blinking patterns across vendors for the benefit of

1.1 Description of Clauses

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Related Standards
Clause 3 contains the General Description.

Clause 4 contains the SGPIO Bit Definitions

Clause 5 contains the SDataOut Activity Interpretat
Clause 6 contains the SDataOut Activity-Bit Interpr

Clause 7 contains the SDataOut Locate- and Fail-bit

Clause 8 contains the LED Blinking Patterns accordi
Clause 9 contains the IBPI summary

2. References

The SFF Committee activities support the requiremen
it is involved with several standards.

2.1 Industry Documents
The following interface standards are relevant to m

- EIA/JEDEC JESDS8-B Interface Standard for Nominal
Integrated Circuits (LVTTL). See http://www.jede

- IISO/IEC 14776-150 Serial Attached SCSI (SAS) (A
See http://www.iso.int or http://www.ansi.org or
Developed by T10 at http://www.t10.0rg

- ISO/IEC 14776-151 Serial Attached SCSI 1.1 (SAS-
See http://www.iso.int, http://www.ansi.org, or
Developed by T10 at http://www.t10.0rg

- PCI Express ExpressModule Electromechanical Spec
See http://www.pcisig.com.

- Serial ATA (SATA) Revision 2.5.
See http://www.sata-io.org.

- SFF-8485 Specification for Serial GPIO (SGPIO) B
See ftp://ftp.seagate.com/sff

2.2 SFF Specifications
There are several projects active within the SFF Co

specifications which have been completed or are sti
the specification at

ftp://ftp.seagate.com/sff/SFF-8000.TXT
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3V/3.3 V Supply Digital
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1.1) (ANSI INCITS 417-20086).
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ification (PCI-EM) Revision 1.0
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2.3 Sources

Those who join the SFF Committee as an Observer or
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of the minutes and SFF specifications (http://www.s ffcommittee.com/ie/join.html).
Copies of ANSI standards may be purchased from the InterNational Committee for
Information Technology Standards ( http://www.techstreet.com/incitsgate.tmpl ).

2.4 Conventions

If there is a conflict between text and tables on a feature described as optional,
the table shall be accepted as being correct.
A number of conditions, commands, sequence paramete rs, events, English text, states
or similar terms are printed with the first letter of each word in uppercase and the
rest lower-case; e.g., In, Out, Request Status. Any lower-case uses of these words
have the normal American-English meaning.
The ISO convention of numbering is used i.e., the t housands and higher multiples are
separated by a space and a period is used as the de cimal point. This is equivalent
to the English/American convention of a comma and a period.

American French ISO

0.6 0,6 0.6
1,000 1 000 1 000
1,323,462.9 1323462,9 1323 462.9

2.5 Definitions

For the purpose of SFF Specifications, the followin g definitions apply:

2.5.1 Optional: This term describes features which are not required by the SFF
Specification. However, if any feature defined by t he SFF Specification is
implemented, it shall be done in the same way as de fined by the Specification.

2.5.2 Reserved: Where this term is used for bits, bytes, fields and code values;
the bits, bytes, fields and code values are set asi de for future standardization.

The default value shall be zero. The originator is required to define a Reserved

field or bit as zero, but the receiver should not ¢ heck Reserved fields or bits for
zero.

2.5.3 Vendor Specific: This term is used to describe bits, bytes, fields, pins,
signals, code values and features which are not des cribed in this SFF Specification,

and may be used in a way that varies between vendor S.

IBPI (International Blinking Pattern Interpretation ) Page 6
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3. General Description

The environment for this SFF Specification includes any SAS or SATA disk cabinet.
The Serial General Purpose Input Output (SGPIO) pro tocol defined by SFF-8485 is an
emerging standard for communicating slot and drive status information between an
Initiator (such as a Host Bus Adapter (HBA)) and a target (such as a disk drive

backplane controller).

Figure 1 depicts a typical system where SGPIO is us ed between a HBA and a Backplane.
4x iPass
_~ Cable BMC
(In:.t:.ator) /_\. E .
4x :LPass SMBus
Connectors Cable

Backplane /!

Controller — |
(Target)
LEDS —_|

Motherboard
I I (Host System)
ge

oo m|—>
oo m|—>

Figure 1 — Typical SGPIO Implementation

The secondary connection from the Backplane Control ler (Target) to a Motherboard BMC
is not required, but shown here for overall clarity
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4. SGPIO Bit Definitions

The SGPIO pattern as defined by SFF-8485 for a 4 sl ot implementation is shown in
Figure 2 below.

s iviviviviviviwiviwiwiwl
spataout <°23>:<°’3°><°[1>°><°20>:<0181><01;1><021>:<0132><011>2><orz>2>|<o§3><oi3>
e (PRERERERE AT

Figure 2 — SGPIO Stream for a 4 Slot Implementation
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SGPIO Key Notes:

- The Initiator drives the SClock, SLoad, and SDataOu t.

- The Target Drives only the SDataln.

- SDhataOut and SDataln are both Active High (O=Disabl e, 1=Enable)

- The SGPIO stream must be minimum 12 SClock Cycles.

- The SGPIO stream can be substantially longer than 1 2 SClock cycles, but will
always be a multiple of 3. (i.e. from a 24-drive ex pander there will be 72
SGPIO clocks.

IBPI (International Blinking Pattern Interpretation ) Page 8
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5. SDataOut Activity, Locate and Fail Bit Interpret

The first bit (ODn.0) is exclusively used to repres
third bits; Locate (ODn.1) and Fail (ODn.2) are dir
and fail state of the drive.

NOTE that the interpretations of the Fail and Locat
not defined in the SGPIO specification, but Table 1
has come to interpret these bits into slot states.

SFF-8489 Rev 0.4

ation According to SGPIO

ent Activity. The second and
ectly used to represent a locate

e bits into specific states are
below describes how the industry

Table 1 — SGPIO SdataOut Bit Interpretation

oDn.0 oDn.1 ODn.2 Interpretation
Activity Locate Fail
1 X X Activity
0 X X o Activity
X 0 D No Fail, Locate or Rebuild
X 1 D Jocate (Identify)
X 0 l Hail
X 1 il Rebuild
NOTE that IBPI is compatible with these states as d escribed in Table 1.

IBPI simply defines additional states by oscillatin
the SGPIO SDataOut stream.

IBPI (International Blinking Pattern Interpretation

g the Fail and Locate bits inside
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6. SDataOut Activity-Bit Interpretation According t o IBPI

The first bit (ODn.0) is exclusively used to repres
third bits; Locate (ODn.1) and Fail (ODn.2) are dir

and fail state of the drive.

ent Activity. The second and
ectly used to represent locate

Table 2 — IBPI SdataOut Activity Bit Interpretation

Condition SDataOut SGPIO Interpretation
Drive ODn.0 State: Description:
Present (Activity
Bit)
YES 0 No
activity
1 activity
NO X N/A 'he Activity Bit is masked and not used in
interpretation. Only the Locate and Fail bits
remain valid for a slot with a drive that is not
present
Legend:
0-Logical Low Signal (remaining low for 2 or more s econds)
1-Logical High Signal (remaining high for 2 or more seconds)

n Hz — Signal toggles between 0 and 1 at the freque
50 % +/- 5 %.
X-Don't Care

ncy of n Hz at a duty cycle of

NOTE that this state is equivalent to the interpret

standard SGPIO.

IBPI (International Blinking Pattern Interpretation )

ation of the activity bit in
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7. SDataOut Locate- and Fail-bit Interpretation Acc ording to IBPI
This section describes the core enhancements of IBP | over SGPIO. The first 3 states
are equivalent of SGPIO. Additionally, IBPI defines 3 frequencies that the Fail and

Locate bits can oscillate at: 1Hz, 2Hz and 4Hz.

Table 3 — IBPI SdataOut Locate and Fail Bit Interpr etation
SGPIO-SDATAOUT bits: SGPIO Interpretation
ODn.1 ODn.2 State: Description:
(Locate) (Fail)
1 0  ocate This state is used to identify a slot or drive
(identify)
0 1 -all Th|s state indicates a slot with a failed
drive
1 1 Rebuild Because of legacy and cross-compatibility with
(preferred) SGPIO initiators, both interpretations of
X 1 Hz Rebuild Rebuild should be supported
(supported)
X 2 Hz PFA Hredicted Failure Analysis. The drive in this
slot is still working but predicted to fail
soon
X 4 Hz Hotspare Thip slot has a drive that is marke d to be
automatically rebuilt and used as a
replacement for a failed drive
1Hz X Ih A Critical The array in which this slot is part of is
Array degraded
2 Hz X Ih A Failed The array in which this slot is part of is
Array failed
4 Hz X Feserved) (Thid case is not yet determined by the spec
and remains available for future use)
Legend:
0-Logical Low Signal (remaining low for 2 or more s econds)
1-Logical High Signal (remaining high for 2 or more seconds)
n Hz — Signal toggles between 0 and 1 at the freque ncy of n Hz at a duty cycle of

50% +/-5 %
X-Don't Care

IBPI (International Blinking Pattern Interpretation ) Page 11
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8. LED Blinking Patterns according to IBPI

2 Indicators per slot

The IBPI standard defines interpretations for both
shown in Figure 3.

SFF-8489 Rev 0.4

2 and 3 LED implementations as

3 Indicators per slot

Section of d Section of —
a Backplane a Backplane
SAS/SATA -~ SAS/SATA -
Connector Connector
Activity Status Activity Fail Locate
LED LED LED LED LED
Figure 3 — Backplane Slot Status Indicators
Table 4 — IBPI SdataOut Locate and Fail Bit Interpr etation
SGPIO-SDATAOUT bit: 2 LEDS/SLOT 3 LEDS/SLOT
Activity LED Status LED Activity LED Locate LED Fail LED

Description:

Drive Not Present OFF X OFF X X

Drive Present, No ON X ON X X

Activity

Drive Present, 4Hz X 1Hz X

Activity

Locate (Identify) 4Hz 4Hz X 4Hz OFF

Fail A ON X OFF ON

Rebuild A 1Hz X OFF 1Hz

Rebuild A 1Hz X OFF 1Hz

PFA X 2 Fast X X 2 Fast
Blinks at Blinks at
4Hz & 4Hz &
Pause for Pause for
0.5 sec 0.5 sec

Hotspare X X X X X

In A Critical Array X X X X X

In A Failed Array X X X X X

(undefined) X X X X X

IBPI (International Blinking Pattern Interpretation
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9. IBPI Summary

This table summarizes the implemented SGPIO interpr
represented with 2 and 3 LED indicator implementati

SFF-8489 Rev 0.4

etations and how these states are

ons.

Table 5 — IBPI Summary Table

SGPIO- OoDn.0 ODn.1 ODn.2 2 LEDS/SLOT 3 LEDS/SLOT

SDATAOUT (Activity) (Locate) (Fail) _ _ :

bit: Activity Status Activity Locate Fall

LED LED LED LED LED

Description:

Drive Not X X X DFF qFF X X

Present

Drive 0 X X DN dN X X

Present, No

Activity

Drive 1 X X [Hz X 41z X X

Present,

Activity

Locate X 1 0 Hz 4Hz X 4HE OFHK

(Identify)

Fail A 0 1 X ON OFF ON

Rebuild X 1 1 X 1HZ OFF 1Hz

Rebuild A X 1Hz X 1HZ OFF 1Hz

PFA X X PHz 2 Fast X X 2 Fast
Blinks Blinks
at 4Hz at 4Hz
& &
Pause Pause
for for
0.5 0.5
sec sec

Hotspare b X 4Hz X X X X

In A X 1Hz X X X X X

Critical

Array

In A Failed X 2Hz X X X X X

Array

(undefined) 4Hz X X X X X
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