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Infineon Overview

B DFE receivers may require training before speed
negotiation takes place.

B Applying a known pattern for training greatly
Improves time required for training.

B Ensure backwards compatibility.

B Use current protocol.

B Introduce training sequence only where needed.

B | everage off existing spec based on DFE
architecture.
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OOB Sequence
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Time 0: OOB sequence begins
Time z: Speed neqatiation sequence begins

Figure 116 — SAS to SATA OOB sequence
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(Tﬁﬁneonﬁ SATA Speed Negotiation (Training not required)

D10.2s ALIGN{O)s  Normal dwords

~t lowest rate at detected at detectad

rate rate

SATA host
(initiator phy)
to SATA device
(target phy)

SATA device
{target phy) to
SATA host
(initiator phy)

Calibrate COMWAKE Llower

Calibrate ALIGN(0)S pates . ALIGN(D)s  Normal dwards
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for 54,6 ps for 54,6 ps

Figure 115 — SATA speed negotiation sequence
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(Infineon  SAS Speed Negotiation Window

Time (not to scale ) —aw.--

If the phy's receiver device achieves dword synchronization
at the speed negotiation window rate within SKLT, its transmitter device
transmits ALIGHM{1)s at the speed negotiation window rate for the remainder
of the SMTT
FPhy's transmitter device transmits ALIGRH(0)s at
the speed negotiation window rate 7=
Speed
neg otiation
P P . ok time
ALIGMIO) ALIGMI )= Long time
o) s < Long (SNLT)
Speed
negatiation
tranzmit time
. - (SHTT)
ot Fate change delay time (RCOT)
ot Spead negotiation window time o
Figure 118 — SAS speed negotiation window
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(infineon SAS Speed Negotiation Table

Table 66 defines the timing specifications for the SAS speed negotiation sequence.

Table 66 — SAS speed negotiation sequence timing specifications

Parameter Time Comments
Rate change delay 750 000 OOBI The time the transmitter device shall transmit D.C. idle
time (RCOT) PeE R between rates during speed negotiation. 500“

The time during which ALIGM (0 or ALIGN (1) is
transmitted at each physical link rate during the speed
negaotiation sequence. Denved from:

QOB x 4 096 x 40, 109u

The maximum time during the speed negotiation window for
153 600 QORI | a transmitter device to reply with ALIGN (1). Derved from:
OODBI x 3 840 x 40 102

Speed negotiation o The duration of a speed negatiation window. Derived from:
. . 3 840 0O0B - - .
window time By : RCDT + SNTT. 609[.1

Speed negotiation

transmit time (SNTT) 163 840 QOBI

Speed negotiation lock
time (SMLT)
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(|ﬁﬁneonﬂ SAS Speed Negotiation Sequence

Speed
negotiation
window rate G1

Phy A Tx 4
Phy B Rx

RCD  SNTT
-

RCD  SNTT
R

Speed Phy A: Speed
negotiation negotiation
window rate G2 | window rate G3

RCD  SNTT| RCD _ SNTT
I B o B o N e B

Fhy B: Maximum
speed negotiation
window rate G3

RCD  SNTT| RCD  SNTT
ottt

RCD _ SNTT
-

RCD  SNTT
-

Time (not to scal g )=—

Final speed
negotiation
window —
negotiated rate
G2

Phy A Bx P
Phy B Tx # # "
G1 support: G2 support: G3 support: G2 support:
phy A: yes phy A: yes phy A: yes phy A: yes
phy B: no phy B: yes phy B: no phy B: yes

Dwords
ALIGN(O)s ALIGN(1)s transmitted by 4§ Long time
the link layer

SAS Training Figure 119 — SAS speed negotiation sequence (phy A: G1, G2, G3, phy B: G2 only)
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(Tﬁﬁneonﬁ New table for Speed Negotiation Window Rate G3

Parameter Time Comments

The time the transmitter device shall transmit 0.C. idle
between rates during speed negotiation.

The time during which ALIGN (0 or ALIGN (1) 1=
Speed negotiation 163 840 OOBI transmitted at each physical link rate during the speed
transmit time (SMNTT) S neqotiation sequence. Derved from:

DOB! x4 096 x 40.

The maximum time during the speed negotiation window for
153 600 QORI | a transmitter device to reply with ALIGN (1), Derived from:

Speed negatiation lock

time (SNLT) OOB x 3 840 x 40

Speed negotiation R The duration of a speed negoatiation window. Derived from:
. ) 3 840 O0B - i .

window time 384 & RCDOT + SNTT.

Training sequence (TS) | 720 000 QOEl | Training sequence.
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(Infineon Training Sequence Only Used for G3 Speed
Negotiation

Time (not 1 $Cale jm——

If the phy's recsiver device achisves dword synchronization
at the speed negotiation window rate within SMLT, its transmitter device
transmits ALIGN(1)s at the speed negotiation window rate for the remainder

ofthe SNTT
Phy's transmitter device transmits ALIGN(Os at
he speed negotiation window rate
YYVY
o Training sequence -
(TS) for 250us Speed
negotiation
. s lock time
e ALIGNI{0)s O ALIGN(1}s —-§ Long tims (SNLT)
Training neigfi'?ﬁon
Sequente transmit time
(SNTT)
r-l Spead negotiation window tims -
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(infineon Training Sequence

Pattern Purpose Time

Primitive sent twice 80 bits - Status or request | 13.3ns

Scrambled data starting with seed Oh| 800 bits - pseudo-random | 133.3ns

D30.3 =0111100011 1000011100b low frequency to provide an open eye,
Trainp: training receiver K28.5 D30.3 D30.3 D30.3
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Infineon Training Sequence Only Used for G3 Speed Negotiation

Time (not to scale)——»

Tirme £
Speed Speed Phy A: Speed Speed
negotiation negotiation negotiation negatiation
window rate G1 | window rate G2 | window rate G3 winodowy rate
Training =
sequence
RCD SNTT| RCD SNTT RCD SNTT
g st —— e ot o R
Phy A Tx 2
Phy B Rx
Phy B: Maximum
speed negotiation
window rate G3
RCD SNTT| RCD SNTT| RCD SNTT| RCD = SNTT
i i o it o i o i e
Phy & BEx -
Py BTx | 7 # < e
G1 support: (G2 support: G3 support: G 4 support:
phy A: yes phy A: yes phy A: yes pry A no
phy B: no phy B: yes phy B: vyes phy B: no
Dwords
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OALIGN{G}S O ALIGN(1)s

transmitted by
the link layer

-~ Long tim&‘

Final speed
negotiation
wiin doiey -
negotiated rate
G3

=end TrainDone
once trained

Training
S8 UENCE
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(Infineon Final G3 Speed Negotiation Window Expanded
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Time not to scale

Trainp Trainp TrainFJ TrainDonep Train Donep

Fhy A Tx
Fhy B Rx

Train, TrainDone, TrainDone, TrainDone, TrainDone,

Fhy B Tx
Fhy A Rx

Crwyords
. Scrambled - transmitted
T TrainDone ALIGHI{D) ALIGH(T)
e, data ¥ " by the link
layer

If TrainDone, not received from both phys within 20ms then restart OOB.
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(|ﬁﬁneon, Change to SAS Phy State Machine
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Mormal state machine startup with new training sequence
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