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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: OO sequence begins
Time z: Speed neqotiation sequence begins

Figure 116 — SAS to SATA OOB sequence
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(Infineon . 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
at highest rate atn"rate  atdetected rate
for 54,6 ps for 54,6 ps

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

Time (Nt 10 S0a]e | m—
If the phy's receiver device achigves dword synchronization
at the speed negotiation window rate within SMLT, its transmitter device
transmits ALIGHM(1)s at the spesd negotiation window rate for the remainder
ofthe SMNTT

Fhy's transmitter device transmits ALIGRH(O)s at
the speed neqotiation window rate 7|

b
[}
Speed
e atiation
Al [N A IGN s e lock time
ALIGNIO)s ALIGN{T)s =4~ Long time (SHLT)
Spead

negotiation
transmit time

i - (SMTT)
o Rate change delay time (RCOT) -
- Spead negotiation window time -
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 QOB The time the transmitter device shall transmit D.C. idle
time (RCOT) FEE R between rates during speed negotiation. 500“

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

Speed negotiation

transmit time (SNTT) 163 840 QOB

QOB x 4 096 x 40. 109u
. _ The maximum time during the speed negotiation window for
Speed neqgotiation lock =3 800 OO R S ey )
fime (SNLT! 153 600 QORI | a transmitter device to reply with ALIGN (1). Derived from:
(SNLT OOBI x 3 840 x 40 102
Speed negotiation 913 840 OOB| The duration of a speed negotiation window. Derived from:
window time SR RCDT + SNTT. 609
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Infineon SAS Speed Negotiation Sequence

Speed
negotiation
window rate 1

Phy A Tx

RCD  SNTT
-~

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

RCD  SNTT| RCD _ SNTT
-

RCD  SNTT
-

RCD  SNTT
-

Time (not to scale)——

Final speed
negotiation
window —
negotiated rate
G2

Phy B Rx #
Fhy B: Maximum
speed negotiation
window rate G3
RCD  SNTT| RCD SNTT| RCD SNTT
ol ol -t ———
Phy A Bx P
Phy B Tx # # L
1 support: G2 support: 533 support: 52 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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(Infineon Training Sequence
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Pattern (in Hex)

Purpose

00 FF 00 FF 00 FF 48 bits - f/16 square wave

24 bits - positive impulse with 12
0080 00 leading and trailing zeros

24 bits - negative impulse with 12
FFEF FF leading and trailing ones
55 55 55 55 55 55 48 bits - /2 square wave
00 FF 00 FF 00 FF 48 bits - f/16 square wave

Scrambled data starting with seed Oh

192 bits - pseudo-random
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(Infineon Training Sequence Only Used for G3 Speed
Negotiation
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—

ALIGNIOIs

‘ Training

SEQUENCE

Time (Not 10 SCae |—

If the phy s receiver device achieves dword synchronization
at the speed negotiation window rate within SNLT, its transmitter device

transmits ALIGN(1)s at the speed negotiation window rate for the remainder

-

ofthe SNTT
Phy's transmitter device transmits ALIGN(Q)s at
& speed neqgotigtion window rate
AAA Al
<+ @ Training sequence=—> e
(T5) for 250us s
n=gotiation
: lock time
O ALIGN{1)s -§~ Long tim= (SNLT)
-
speed
negotiation
transmit tim=
(SNTT)
Spead nagotiation window time =
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Infineon Training Sequence Only Used for G3 Speed Negotiation

Time (not to scale)j—-

Speed Speed Phy A: Speed Speed Final fptE.Ed
negotiation negotiation negotiation negotiation ne gl:udm 1
window rate G1 | window rate G2 | window rate G3 | window rate IR O -
Training G4 negotiated rate
S2OUEnCE =3
RCD  SNTT| RCD  SNTT RCD  SNTT
el g e o L L - ot
Phy A Tx "
Phy B Rx
Fhy B: Maximum
speed negotiation| Send ALGMNIT
window rate G3 once trained
RCD SNTT| RCD SNTT| RCD SNTT| RCD SNTT
& ——t oo —— o ) -
Phy A Rx
PhyBTx| ¥ #
G1 support: G2 support: 3 support: G 4 support:
phy A: yes phy A: yes phy A: yes pry & no
phy B: no phy B: yes phy B: vyes phy B: ng
Dwords _ Trairing
ALIGMN()s ALIGMN(1)s transmitted by  —ff= Long time 8 sequence
the link layer
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(Infineon  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 OOB| transmitted at each physical link rate during the spead
transmit time (SMNTT) e EEE R negotiation sequence. Derved from:

DOB! x 4 09& x 40.

The maximum time during the speed negotiation window for
a transmitter device to reply with ALIGM (1). Derved from:
QOBl x 3 840 x 40

Speed negotiation o The duration of a speed negotiation window. Derived from:
. ) 3 840 OORB - 2 .
windaow time 1384 a RCDT + SNTT.

Speed negatiation lock S,
time (SMLT) 153 600 QOB

Training sequence (TS) | 720 000 QOEl | Training sequence.
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