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General Introduction
PI3BEQX6801 SATA ReDriver™ are developed to redrive one full lane of SAS/SATA up to 6Gbps signal, they have
continuous step output swing/pre-emphasis adjustment and excellent performance.

Packaging: 20-contact TQFN (4x4mm)

Main Application:

v Server

v" Desktop

v Storage/Workstation

Figurel is typical application samples.

PRBEQX670x on Mid-plane

SASISATA
cable

High speed
connector

SATAconnecto PIBEGXG701x on MB forRX
signal

Figurela Typical Application Samplel

PI3EQXE&701x on
Middie plane Board Backplane Board

BAB or BATAHDDs

SATA Cable

Figurelb Typical Application Sample2
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How to Use Control Pins for Various Application

PIBEQX6801 has control pins such as EN, OOB, TDet_EN# AB/BB, and A_EQ/B_EQ. Tablel is the setting selection
for various applications.

Tablel is selection table for various applications.

Function Description Setting Selection
A_EN# Channel Enable Function High: Power-down mode
B_EN# w/ internal 200k pull-down resistor Low: Normal Operation (default)
DNC Do NOT connect For 3.3V application, it must be not connected.
Only for 3.3Vapplication For 1.5V application, it must be connected to 1.5V.
A_EM Output Emphasis Adjustment They allow analog resistive adjustment by the resistor to connect to
B_EM GND. ( Note, recommend to use under 4.0dB Pre-emphasis)

They allow analog resistive adjustment by the resistor to connect to

2—82 Output Swing Adjustment GND. ( Note, recommgnd_ to use 600mV for SATA application,
- 1000mV for SAS application)
A_EQ/B_EQ 3GHz Various Applications
A_EQ Input Equalizer Adjustment 0 8dB for 12~24inch input trace
B_EQ Tri-level control Vpp/2 4 dB (Default) for less than 12inch input trace
1 16 dB for18~30Qinch input trace

PI3BEQX6801 can work at 1.5V or 3.3V power supply. Table2 is power consumption as reference.
Table2 Power consumption at 1.5V and 3.3V power
Power consumption (typical, mW)

Power Supply  Active Slumber mode HDD unplug Standby
(at 600mV Swing, 0db pre-emphasis) (Max.)

1.5V Power 162 22.5 15 0.089

3.3V Power 356 50 3.3 1.82

Note that PIBEQX6801 has the same pin-out definitions compared to PIBEQX6701x.
1, if the customer currently uses PISBEQX6701x under +3.3V power application and wants to upgrade to
PIBEQX6801, some changes MUST be taken care.
v' Resistor values on x_EM and x_OS pins should be changed based on Page3 of PI3BEQX6801 datasheet.
v The control on x EQ pins of PIBEQX6801 is tri-level selection, Low/Open/High.

PIBEQX6701C PIBEQX6701D PIBEQX6701E PI3EQX6801
A_EQ Low 1B /dB 1dB A EQ/B EQ  |3GHz
High 4dB 11dB 4dB 0 (Low) 5 dB
B_EO Low 1dB 7dB 7dB Vpp/2 (Open) 4 dB (Default)
- High 4dB 11dB 11dB 1 (High) 16 dB

2, if the customer currently uses PIBEQX6701x under +1.2V power application, PIBEQX6801 is not
recommended because it needs +1.5V power.
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External Components Requirement

PIBEQX6801ZDE requires AC coupling capacitors for all redriver outputs. High-quality, low-ESR, X7R, 10nF, 0402-
sized capacitors are recommended.

Layout Design Guide

B Layout Considerations for Differential Pairs

The trace length miss-matching shall be less than 5 mils for the “+” and “—* traces in the same pairs

Use wider trace width, with 100o0hm differential impedance, to minimize the loss for long routes

Target differential Zo of 1000hm +20%

More pair-to-pair spacing for minimal crosstalk coupling, it is recommended to have >3X gap spacing
between differential pairs.

It is preferable to route differential lines exclusively on one layer of the board, particularly for the input traces
The use of vias should be avoided if possible, if vias must be used, they should be used sparingly and must
be placed symmetrically for each side of a given differential pair.

v" Route the differential signals away from other signals and noise sources on the printed circuit board
B PCB Layout Trace Routings

AN NN

AN

@Nm allowed ) Preferred
i
(f Best || ™=@

| — ]
_‘ = 45
Preferred milé@

—D "

Mot preferred =
i) Ayaid trace

oo oo —_— aver

oa oo bedt @ anti-pacd

01 G Caper

ik

ueoa @&, [ -Testvia
oogqlb _||® G
oo L(;LU o rar o 1 F
oo o Fai :&E: Mo
oo 7 GND via =tubl
GhD o stitching via
required g ——"
for —
layer - A
tranzition via O C A== Tr the

trace wickth

Clearance reguired =—.

Figure2 Layout Sample for Trace Routings

Power-Supply bypass
More careful attention must be paid to the details associated with high-speed design as well as providing a clean
power supply; there are some approaches as recommendation.

v The supply (VDD) and ground (GND) pins should be connected to power planes routed on adjacent layers of
the printed circuit board. The distance to plane should be <50mil.

v' The layer thickness of the dielectric should be minimized so that the VDD and GND planes create a low
inductance supply with distributed capacitance.
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Enabling Serial Connectivity

Application_

v' Careful attention to supply bypassing through the proper use of bypass capacitors is required. A low-ESR
0.01uF bypass capacitor should be connected to each VDD pin such that the capacitor is placed as close as
possible to PIBEQX6801ZDE. Smaller body size capacitors can help facilitate proper component placement.
The distance of capacitors to IC body should be <100mil.

v" One capacitor with capacitance in the range of 1uF to 10uF should be incorporated in the power supply
bypassing design as well. It is can be either tantalum or an ultra-low ESR ceramic.

Power Supply Sequencing
Proper power supply sequencing is recommened for all devices. Always apply GND and VDD before applying signals.,
especially if the signal is not current limited.

Caution: Do NOT exceed the absolute maximum ratings because stresses beyond the listed ratings can
cause permanent damage to the device.

Equalization Setting

B Various Input Trace and Eye Test with different EQ setting

Figure3 is PIBEQX6801ZDE test setup for different EQ setting, R is PI3BEQX6801ZDE.
Signal Source: PRBS2/7-1 pattern, Differential Voltage is 600mV, Pre-emphasis is 0dB

Input Trace EQ Setting
Fixture
Signal = 24inch SMA Cable * Tektronic
Generator _7 / Sampling Scope
Tp3 | EM=0dB P4

Figure3 PISBEQX6801ZDE test setup for different EQ setting

Table3 Eye Diagram vs. Input FR4 trace and EQ setting at 6Gb/s

Input Trace Length EQ Setting Input Eye at TP3 | Output Eye at TP4
6 inch 4dB 5 [ii—
FR4 Lab trace (A_EQorB_EQ
(-2dB loss at 3GHz) =0Open)
18 inch 8dB
FR4 Lab trace (A_EQorB_EQ
(-6dB loss at 3GHz) =Low)
30 inch 16dB
FR4 Lab trace (A_EQorB_EQ
(-10dB at 3GHz) =High)
48 inch 16dB
FR4 Lab trace (A_EQorB_EQ
(-16dB loss at 3GHz) =High)
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Enabling Serial Connectivity

Table4 Eye Diagram vs. Input FR4 trace and EQ setting at 3Gb/s

Input Trace Length EQ Setting Input Eye at TP3 | Output Eye at TP4
5 inch 0B i S i
FR4 Lab trace (A_EQorB_EQ
(-1.2dB loss at 1.5GHz) =Open)
18 inch 8dB
FR4 Lab trace (A_EQorB_EQ
(-3dB loss at 1.5GHz) =Low)
30 inch 16dB
FR4 Lab trace (A_EQorB_EQ
(-5dB loss at 1.5GHz) =High)
48 inch 16dB
FRA4 Lab trace (A_EQorB_EQ
(-9dB loss at 1.5GHz) =High) L

Swing Setting

Figure4 is PIBEQX6801ZDE test setup for different swing setting, R is PI3BEQX6801ZDE.
Signal Source: PRBS277-1 pattern, Differential Voltage is 500mV, Pre-emphasis is 0dB

OS Setting Fi
ixture

- o 5cm 100ohm Trace * Agilent
> / Sampling Scope

\

EM=0pen TP4
EQ=Low

Figure4 PISBEQX6801ZDE test setup for different OS setting

Table5 Output Swing vs. OS setting at 3Gb/s and 6Gb/s for PIBEQX6801ZDE

Output Swing at TP4
VS,
OS setting
at 3Gb/s

FRVLFSITELE W e B W B SR

HEREEEER
HEREEEER
3

Output Swing at TP4
VS,
OS setting
at 6Gb/s
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Pre-emphasis Setting

Figure5 is PIBEQX6801ZDE test setup for different pre-emphasis setting, R is PIBEQX6801ZDE.
Signal Source: PRBS277-1 pattern, Differential Voltage is 500mV, Pre-emphasis is 0dB

EM Setting
Fixture

— o 5cm 100ohm Trace * Agilent
- / Sampling Scope

Y

0S=3.9k TP4
EQ=Low

Figure5 PIBEQX6801ZDE test setup for different EM setting

Table6 Pre-emphasis vs. EM setting at 3Gb/s and 6Gb/s for PIBEQX6801ZDE
A/B_ EM=15kohm A/B_ EM =10kohm

_— — D N Ty =

A/B_EM =5.6kohm

- CEETE Ty =l

Output Pre-emphasis at TP4
VS.
EM setting
at 3Gb/s

JAEEEEEER
i : <

Output Pre-emphasis at TP4
VS.
EM setting
at 6Gb/s
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Typical Application Circuit

Figure6 shows typical application circuit of PIBEQX6801ZDE.
Reference Schematic for Power Supply = 3.3V

+3.3V
C3 Cc1 c2 A_OS R5 Res value
1u_0805 | 10n_0402 10n_0402 +3.3V A_EM R1 Open or Res valu
R7 A EQ R2 Oohm or Open
= 0ohm &r Open
HOST — = _
Controller —telollna Device
uz2 | T Connector
cs 10n_0402 c6 10n_0402 JP1
™ ’ 88882 | B |
cr 10n_ 0402 I___ At ‘I°§<‘<‘<‘°Ao+ cs 10n_0402 %
L Al- AO- J ! L 3
| A_EN# B_EN# 12 — 4
BO- BI- 5
o c9 10n_0402 I Los wg g ] C10 ||__10n 0402 I 612
cu 10n 0402 |_ ZuWEo38 | c12 || 10n 0402 | I~ L’
Sa'n'a> SATA CONNECTOR
o | PI3EQX6801ZDEZDE(3.3V)@TQFN20 1
| e
L B_OS R6. Res value
= BEM R Open or Res valu
R8 BEQ R Oohm or Open
Oohm & 5pen L
PIN CONFIGURATION for CONTROL
PIN NAME PIN FUNCTION DESCRIPTION Control Configuration
A EN# With Internal 200k-ohm pull-down resistor For real application, they could be OPEN.
| Low: Normal Operation
B_EN# High- Power Down Mode _ _ _
A EQ nput Equalization Equalization 1s controled by
B_EQ Tri-fevel Input PIN7&PINL7
Input Equalization for Channel A&B
Input Equalization@3.0Gb/s
0 8dB(A&B-CH)
1 16dB(A&B-CH)
vdd/2 4dB(A&B-CH)
A_EM Output Emphasis Adjustment Emphasis 1s controlled by
B_EM ;}e:eajzgg ;31:;';:;"1;?:;;& PIN4&13, PIN5&12 and PIN6&11 of SW1 for Channel A,
PIN4&13, PIN5&12 and PIN6&11 of SW2 for Channel B,
Pre-emphasis for Channel A&B
PIN4&13 s Open
PIN4&13 is short(14k RES) +2.0dB
PIN5&12 is short(10k RES) +3.0dB
PIN6&11 is short(6k RES) +4.0dB
A_OS Output Swing Adjustment Swing 1s controlled by
B_0S '}e;ea’;z;gg gﬂ::‘;gxidlrgj‘::;}é PIN1&16, PIN28&15 and PIN3&14 of SW1 for Channel A,
P PIN1&16, PIN2&15 and PIN3&14 of SW2 for Channel B,
Swing Output for Channel A&B
(V. Vix-diff-p at 6.0Gb/s)
PIN1&16 i1s short(5k RES) 660
PIN2&15 is short(4k RES) 820
PIN3&14 is short(2k RES) 1200
PIN6&16 Voltage PIN PI13EQX6801ZDE(3.3V)@TQFN20:
PIN10&20 PIN10&20=VDD33 (3.3V), PIN6&16=DNC

Figure6a Typical Application Circuit of PIBEQX6801ZDE at Power=3.3V
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Enabling Serial Connectivity

Application_

Reference Schematic for Power Supply = 1.5V

+1.5V
C3 Cc1 c2 A_OS R5 Res value
1u_0805 [ 10n_0402 10n_0402 +1.5V A_EM R1 Open or Res valu
R7 A EQ R2 Oohm or Open
= Oohm & Open
HOST 1 1 = -
Controller FEEENE Device
ur % | Connector
~ cs 10n_0402 oug=on c6 10n_0402 JP1
Zo Yo 511
c7 10n_0402 ! I___ Alv §g<<‘< S o 5 | I cs 10n_0402 ! | >
Al- AO- 3
| A_EN# B_EN# 12 — 4
BO- BI- 5
o c9 10n_0402 I 9208 Bl 1 1 C10 ||_10n 0402 [ 612
ciu1 100 0402 |_ 85308 | c12 || _10n 0402 | L
Sono> SATA CONNECTOR
J| °| PI3EQX6801ZDE(1.5V)@TQFN20 1
| =
L B_OS R6. ~Res value
= BEM R Open or Res valu
R8 BEQ R Oohm or Open
Oohm & 6pen
PIN CONFIGURATION for CONTROL
PIN NAME PIN FUNCTION DESCRIPTION Control Configuration
A EN# With Internal 200k-ohm pull-down resistor For real application, they could be OPEN.
| Low: Normal Operation
B_EN# High- Power Down Mode _ _ _
A EQ ThpuE Equalization Equalization 1s controled by
B_EQ Tri-level Input PIN7&PINL7
Input Equalization for Channel A&B
Input Equalization@3.0Gb/s
0 8dB(A&B-CH)
1 160dB(A&B-CH)
vdd/2 4dB(A&B-CH)
A_EM Output Emphasis Adjustment Emphasis 1s controlled by
B_EM ;}e:ea::;zg ;31:;';:;"1;?:;;& PIN4&13, PIN5&12 and PIN6&11 of SW1 for Channel A,
PIN4&13, PIN5&12 and PIN6&11 of SW2 for Channel B,
Pre-emphasis for Channel A&B
PIN4&13 s Open 0dB
PIN4&13 is short(14k RES) +2.0dB
PIN5&12 is short(10k RES) +3.0dB
PIN6&11 is short(6k RES) +4.0dB
A_OS Output Swing Adjustment Swing 1s controlled by
B_0S '}e;ea:;gg gs;::xgxidlrgj‘::;; PIN1&16, PIN28&15 and PIN3&14 of SW1 for Channel A,
P PIN1&16, PIN2&15 and PIN3&14 of SW2 for Channel B,
Swing Output for Channel A&B
(V. Vix-diff-p at 6.0Gb/s)
PIN1&16 s short(5k RES) 660
PIN2&15 is short(4k RES) 820
PIN3&14 is short(2k RES) 1200
PIN6&16 Voltage PIN PI13EQX6801ZDE(1.5V)@TQFN20:
PIN10&20 PIN6&10&16&20=VDD15 (1.5V)

Figure6b Typical Application Circuit of PI3BEQX6801ZDE at Power=1.2V
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PCB Layout Sample

Figure7 shows typical layout routing of PI3BEQX6801ZDE.

Figure7a Typical Layout Routing of PI3EQX6801ZDE at Power=3.3V

Figure7b Typical Layout Routing of PIBEQX6801ZDE at Power=1.5V
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History

Version 1.0 Original Version Nov. 3, 2011
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