(1) PERICOM'

PISEQX4951B

3.3V, 1-port, SATA2 i/m ReDriver™ with Analog/Digital Configuration

Features

> SATA2 i, m; external SATA2

Two 3.0Gbps differential signal pairs

Independent Digital Output Emphasis Control

100Q2 Differential CML I/O’s

Input signal level detect and squelch for each channel
OOB Support

Enhanced Mode Features:

L N

o Adjustable Receiver Equalization

o Independent Analog Output Swing Adjustment
o Independent Analog Output Emphasis Control
o Independent Channel Power Down Control

Low Power (220mW per Channel)
Stand-by Mode - Power Down State
Supply Voltage: 3.3V

Packaging (Pb-free & Green):

@ 20-TQFN (4x4mm)

L 2

Description

Pericom Semiconductor’s PI3EQX4951B is a low power, signal
ReDriver™. The device provides programmable equalization,
to optimize performance over a variety of physical mediums
by reducing Inter-Symbol Interference. PI3EQX4951B supports
two 100Q Differential CML data I/O’s between the Protocol
ASIC to a switch fabric, across a backplane, or to extend the
signals across other distant data pathways on the user’s plat-
form.

The integrated equalization circuitry provides flexibility with
signal integrity of the signal before the ReDriver.

A low-level input signal detection and output squelch function is
provided for each channel. Each channel operates fully indepen-
dently. When the channels are enabled (x_EN=1) and operating,
that channels input signal level (on xI+/-) determines whether
the output is active. If the input signal level of the channel falls
below the active threshold level (Vth-) then the outputs are
driven to the common mode voltage.

In addition to signal conditioning, when EN = 0, the device
enters a low power standby mode.

Pin Diagram (Top Side View)

Standard Mode (MODE = 0)
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PIBEQX4951B

®
m PE? I C UM 3.3V, 1-Port, SATA2 i/m ReDriver™ with Analog/Digital Configuration

Pin Description

Standard | Enhanced
Mode Pin | Mode Pin | Pin
# # Name | Type Description
Output emphasis adjustment for channel A.
o When in Standard Mode (MODE= 0) digital control is enabled, and a
100KQ pull-up resistor is enabled on A_EM.
9 19 A_EM | Input o When in Enhanced Mode (MODE-= 1) analog resistive adjustment of
emphasis is enabled.
Refer to Configuration Tables and System Implementation diagrams for design
guidelines.
Channel A Enable, is active only when in Enhanced Mode (MODE=1). Low is
— 3 A_EN# | Input normal operation. High is power down mode. Has internal 100KQ pull-down
resistor.
Channel A Equalization adjustment is active only in Enhanced Mode
— 18 A_EQ Input (MODE = 1). With internal 100KQ pull-up to Vpp. Refer to Enhanced Mode
Configuration Table and System Implementation diagram for design guidelines.
1 1 Al+ Input CML input forward channel A with internal 50Q pull-up resistors connected to
2 2 Al- VBIAS (100Q differential).
14 14 AO- Output CML output channel A with internal 50Q pull-up resistors connected to VBIAS
15 15 AO+ (100€ differential).
Output emphasis adjustment for channel B.
o When in Standard Mode (MODE= 0) digital control is enabled, and a
100KQ pull-up resistor is enabled on A_EM.
8 9 B_EM | Input o When in Enhanced Mode (MODE-= 1) analog resistive adjustment of
emphasis is enabled.
Refer to Configuration Tables and System Implementation diagrams for design
guidelines.
Channel B Enable, is active only when in Enhanced Mode (MODE=1). Low is
— 13 B_EN# | Input normal operation. High is power down mode. Has internal 100KQ pull-down
resistor.
Channel A Equalization adjustment, is active only in Enhanced Mode
— 8 B_EQ Input (MODE = 1). With internal 100KQ pull-up to Vpp. Refer to Enhanced Mode
Configuration Table and System Implementation diagram for design guidelines.
11 11 BI+ Input CML input return channel B with internal 50Q pull-up, resistor connected to
12 12 BI- VBIAS (100Q) differential).
4 4 BO- Output Positive CML output channel B with internal 50Q pull-up resistor connected to
5 5 BO+ VBIAS (100Q differential).
Chip Enable "High" provides normal operation. "Low" for power down mode.
7 7 EN Input WitI})1 internal 10g0K(I2) pull-up resistor. ’ ’
3,13, 18,
19, Center | Center Pad | GND GND Supply ground.
Pad
6,10, 16,20 |6,10,16,20 | Vpp Power 3.3V supply voltage + 10%
MODE selects Enhanced Mode operation and pin function when high. When
17 17 MODE | Input MODE is low, Standard Mode operation is selected. With internal 100KQ pull-
up resistor to Vpp. See Configuration tables for use information.
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() PERICOM

PIBEQX4951B
3.3V, 1-Port, SATA?2 i/m ReDriver™ with Analog/Digital Configuration

Configuration Table (Standard Mode)

Input B Input A
Output B Output A Equalization | Equalization
EN MODE | B_EM® |A_EM® | Emphasis Emphasis @f=1.5GHz | @ f=1.5GHz
0 X X X Disable Disable Disable Disable
1 0 0 0 0dB 0dB 2.5dB 2.5dB
1 0 0 1 0dB 3.0dB 2.5dB 2.5dB
1 0 1 0 3.0dB 0dB 2.5dB 2.5dB
1 0 1 1 3.0dB 3.0dB 2.5dB 2.5dB
Note:
1. Refer to Standard Mode Implementation Diagram
Configuration Table (Enhanced Mode)
Input X
Equaliza- Output X
EN MODE | x_EN# | x_EQ tion x_EM Emphasis Function
0 X X X n/a n/a Chip Power Down
Chip enabled,
! ! ! X n/a X n/a Channel x disabled
Chip and channel
1 1 0 0 2.5dB i;itt;)rISK Resistor Controlled, 6dB to 0dB ¥ | enabled, low input
equalization
Chip and channel
1 1 0 1 6.5dB i(i‘itt(?er Resistor Controlled, 6dB to 0dB () | enabled, high input
equalization
Note:
1. Refer to Enhanced Mode Implementation Diagram
10-0248 3 www.pericom.com PS9016B 12/09/10



PIBEQX4951B

®
m PE? I C UM 3.3V, 1-Port, SATA2 i/m ReDriver™ with Analog/Digital Configuration

Maximum Ratings

(Above which useful life may be impaired. For user guidelines, not tested.)

Note:
Storage TemPerature..........cceieurireeereinierriseereiiessieensesnaes -65°C to +150°C Stresses greater than those listed under MAXIMUM RAT-
. _ INGS may cause permanent damage to the device. This is
Supply Voltage to Ground Potential..........ccccoeureeuvcrreerrernenecn. 0.5V to +4.6V a stress rating only and functional operation of the device
DC SIG VOIAZE ..ovrevereeeceeireeeieiseeeeeiseseieeseseseaeeseneaes -0.5V to Vpp +0.5V at these or any other conditions above those indicated in
the operational sections of this specification is not implied.
Current Output .................................................................... -25mA to +25mA Exposure to absolute maximum rating conditions for
Power Dissipation Continuous ...........cccovvieevcccceniinnnneeenes 500mW extended periods may affect reliability.
Operating Temperature ... 0 to +70°C
ESD, Human Body Model........ccccccvcuininiinciniicicnann. -6kV to +6kV

AC/DC Electrical Characteristics

Symbol Parameter Conditions Min. Typ. Max. Units
Vop Power Supply Voltage 3.0 3.6 A
PsTANDBY Supply Power, Standby EN=0 1.5 mw
EN=1x_ EN#=0
PiDLE Supply Power, Idle 235 mwW
DIFFP-P < VTH-SD
EN=1,x_EN#=0
PACTIVE Supply Power, Active 440 mW
DIFEP-P 2 VTH-SD
IDD-STANDBY Supply Current Standby EN=0 0.4
EN =1,x_EN# =0, VRX-DIE-
Ipp- Supply Current Idle 70
DD-IDLE PPy FP-P < VTH-SD mA
. EN =1,x_EN# =0, VRX.DIF-
Ipp- Supply Current Active 120
DD-ACTIVE pply Ep-p = VTH.SD
tpD Latency From input to output 2.0 ns
CML Receiver Input
ZRX-DC DC Input Impedance 40 50 60
. . Q
ZRXDIFEDC DC Differential Input 80 100 120
Impedance
Differential Input Peak-to-
: B 2 1.
VRX-DIFFP-P peak Voltage 0 6 v
AC Peak Common Mode
VRX-CM-ACP I 150 mV
nput Voltage
VTH-SD Signal detect Threshold EN=1,x EN#=0 50 200 M mVppd
(continued)
Note:

Using Compliance test at 1.5Gbps and 3Gbps. Also using OOB (OOB is formed by ALIGNp primitive or D24.3) test patterns at 1.5Gbps. The ALIGN primi-
tive (K28.5+D10.2+D27.3 = 0011111010+0101010101+0010011100). The D24.3 = 00110011001100110011

10-0248
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@ PE?ICUM® 3.3V, 1-Port, SATA2 i/m ReDriver™

PIBEQX4951B

with Analog/Digital Configuration

AC/DC Electrical Characteristics (CML Receiver Input continued)

Symbol Parameter Conditions Min. Typ. Max. Units
75MHz-300MHz 18
300MHz-600MHz 14
RLaai1 R FX differential mode return | 600MHz-1.2GHz 10 B
0SS 1.2GHz-2.4GHz 8
2.4GHz-3.0GHz 3
3.0 GHz-5.0GHz 1
150MHz - 300MHz 5
300MHZ - 600MHz 5
RLcc11 RX RX common mode return loss 600MHz - 1.2GHz > dB
- 1.2GHz - 2.4GHz 2
2.4GHz - 3.0GHz 1
3.0GHz - 5.0GHz 1
150MHz - 300MHz 30
300MHz - 600MHz 30
) 600MHz - 1.2GHz 20
RL4c11_RrX RX impedance balance L2GHy - 2.4GHy 10 dB
2.4GHz - 3.0GHz
3.0GHz - 5.0GHz
Equalization
Ty Total Jitter Measured at 3Gbps/500 0.37 Ul
Dy Deterministic Jitter Measured at 3Gbps/500 0.19 Ul
CML Transmitter Output (100Q differential)’
X DIFE-DC DC Differential TX Imped- 30 100 120 Q
ance
. . o o« i
VTX-DIFFP-P g;ff;rlftnssllt:gegk to-peak XIQ?_?FP'F 27| Vrxeps 500 600 mV
VTx.C Common-Mode Voltage | VIx-D+ + VTx-D-|/2 1 1.8 A%
tp tR Transition Time 20% to 80% 50 150 ps
tg-tr Mis-match Transition Time 3G only; HFTP, MFTP 20 %
Vamp_bal TX amplitude imbalance 3G only; HFTP, MFTP 10 %
Tskew TX differential skew 1.5G and 3G; HFTP, MFTP 20 ps
Vem_ac TX AC common mode voltage | 3G only; MFTP 50 mVpp
Vo008 ‘?O?tl:gceommon mode delta 50 mV
VdiffOOB OOB differential delta voltage 25 mV
VTX-Pre-Ratio-max | Max TX Pre-emphasis Level 6 dB
Note:
1. Recommended output coupling capacitor is 4.7nF to 12nF (on each output) (continued)
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PIBEQX4951B

®
’B PE? I C UM 3.3V, 1-Port, SATA2 i/m ReDriver™ with Analog/Digital Configuration

AC/DC Electrical Characteristics (CML Transmitter Output continued)

Symbol Parameter Conditions Min. Typ. Max. Units
150MHz - 300MHz 14
300MHz - 600MHz 8
TX differential mode return 600MHz - 1.2GHz 6
RlLadn_x loss 1.2GHz - 2.4GHz 6 a8
2.4GHz - 3.0GHz 3
3.0 GHz - 5.0GHz 1
150MHz - 300MHz 5
300MHz - 600MHz 5
RLcc11 TX TX common mode return loss 600MHz - 1.2GHz > dB
- 1.2GHz - 2.4GHz 2
2.4GHz - 3.0GHz 1
3.0 GHz - 5.0GHz 1
150MHz - 300MHz 30
300MHz - 600MHz 20
) 600MHz - 1.2GHz 10
RLgc11_TX TX impedance balance L2GHy - 2.4GHz 10 dB
2.4GHz - 3.0GHz 4
3.0 GHz - 5.0GHz 4
LVCMOS Control Pins
Vin Input High Voltage gf'gix
0.35 x v
ViIL Input Low Voltage Voo
I Input High Current 100
I Input Low Current 100 kA
10-0248 6 www.pericom.com PS9016B 12/09/10



() PERICOM

PIBEQX4951B
3.3V, 1-Port, SATA2 i/m ReDriver™ with Analog/Digital Configuration

FR4
Signal
Source ® ©
] [] our ]
SmA SmA
Connector Connector In Out
4——— S30N —07
Test Condition Referenced in the Electrical Characteristic Table
vo. Pre-emphasis = 20-Log(Voyer.pre/Vorrr)
Common Mode v v
Voltage cm DIFF \
V. va
Vbirr-prE Voire
V_D+-V_D- [ -

/

Definition of Pre-emphasis

15T 2nd+T

BIT(s)

Definition of Differential Voltage
and Differential Voltage Peak-to-Peak

xl+

xO+

Y

xl-

xO-

Recommended coupling

Emphasis Setting for PCB Trace or Cable

1 x_EM capacitors are 4.7nF
Output Output
TI/SIT 4/8/4 mil | AWG 28 SATA | R3
MODE FR4 PCB trace | Cable
<6inch <36 inch 0
> 6 inch > 36 inch open
R3
Standard Mode Implementation Diagram
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() PERICOM

PIBEQX4951B

3.3V, 1-Port, SATA?2 i/m ReDriver™ with Analog/Digital Configuration

VDD 7 Equalization Setting for PCB Trace or Cable
O:l_ Output Output
pr— T/SIT 4/8/4 mil | AWG 28 SATA | J1
MODE - FR4 PCB trace | Cable
<6inch <36 inch 0
x_EQ - -
> 6 inch > 36 inch open
x|+ H > xO+
EQ
xl- xO- REM Suggested Inital Values for PCB Trace or Cable
Recommended coupling Output Output ]
LT xem capacitors are 4.7nF TISIT 4/8/4 mil | AWG 28 SATA | Pre-emphasis | ey
FR4 PCB trace | Cable dB
<3inch <18inch 0 15k
4 inch 30 inch 1.5dB 7.5k
§ REM 6 inch 30 inch 2.0dB 6.2k
1.0K<REM<15K 8 inch 40 inch 2.5dB 5.1k
REM sets output 12 inch 60 inch 3.5dB 3.3k
emphasis level - -
B (See table) 16 inch 48 inch 4.5dB 2.2k
= 24 inch 48 inch 6.0dB 1.1k
Enhanced Mode Implementation Diagram
R3  open
.3V N
= R4 15k
A Bl
g & &
i & [ & 0oaropen
e A E0
2 g s B3V —
= —|a| = o =~ ‘D‘
) Rl T i I R e
J5 -

. gg Fgow g PI3EQX4951B . i
1 B2 4 2 1
Slzlaie C26 H 4.7n Alz_P i é AL AOIP a7 H 4in AP |2,
P I A C28 H 4.7n Alz_N 21 Ao 14 AOI_N o9 H 4in AN |3,
4 I||—3 A_ENY GHD B_EN# L“I =
g | 5| BOZPR 30 |1 47n BO1_P 4 12 BIZ P C31 || 470 BUP |5

| BO- BI- 1 5
glolBozN  ci H 4.7n BO1_N 5 pas Bl L BIZ_H ) H 4in BN s f
7 o 7
i 55008 n

ATF-07 3.3 RA open = = ATF-07
HOSTI = _ B2V — DEWGE!

R7 0 or open N E

-1

Rz 0 or open 8 En Notes:
1 1. Pericom PIBEQX4951 control pins are with internal 100k pull up R.
T g RiD 3 ORI open Ro 15k 2. The R6, R10, R11 are use in standard mode.
| open _4-_/\/\/\_|||.

Application Schematic
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PIBEQX4951B

®
m PE? I C UM 3.3V, 1-Port, SATA2 i/m ReDriver™ with Analog/Digital Configuration

Packaging Mechanical: 20-contact TQFN (ZD)
H] 0.75+0.05
D
s
INDEX AREA IS,
77 s
G)'\ IS /—@
0000 )
07 L
° & Y i &
: Gz :
ol
©_\ l/—o‘sstcuo
oj;j'lsc | Loassoos Bisrogmm
A 4.00+0.10 0.0-0.05
DETAIL A 0.78 (20X) |:| |:| |:| |:| |:
775080 [ |
/ - _0.203+0.058 0.30 (20X)
- -0.008 '

“

-Terminal Thickness :l 210

DETAIL A

0.0-0.0

NOTE :
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.08 mm.

4. REFER JEDEC MO-220.

7%"—\
AW,
uil

(I I B!

=L
Jooy

3.53

Recommended Land Pattern

Jo00d

) PEI?ICUM® DATE: 09/11/08

Semiconductor Corporation

DESCRIPTION: 20-Lead, Thin Fine Pitch Quad Flat No-Lead (TQFN)
PACKAGE CODE: ZD20
DOCUMENT CONTROL #: PD-2084 REVISION: --

08-0456

Ordering Information

Note: For latest package info, please check: http://www.pericom.com/products/packaging/mechanicals.php

Ordering Number Package Code Package Description
PI3EQX4951BZDE 7D Pb-Free and Green 20-contact TQFN (4x4mm)
Notes:

« Thermal characteristics can be found on the company web site at www.pericom.com/packaging/

« E = Pb-free and Green
« X suffix = Tape/Reel

Pericom Semiconductor Corporation « 1-800-435-2336 « All trademarks are property of their respective owners.
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