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Features

» USB 3.0 compatible

* Two 5.0Gbps differential signal pairs

» Adaptive Receiver Equalization

» 100Q Differential CML I/O’s

» Pin Configured Output Emphasis Control

+ Input signal level detect and squelch for each channel
» Automatic Receiver Detect with digital enable/disable
* Low Power (220mW) using 1.2V supply

* Auto "Slumber" mode for adaptive power management
+ Stand-by Mode — Power Down State

+ Single Supply Voltage: 1.2V or 3.3V(default)

» Packaging: 20-Contact TQFN (4x4mm)
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5.0Gbps, 1-port, USB3.0 ReDriver™
with Adaptive EQ

Description

Pericom Semiconductor’s PI3EQX7711 is a low power, high
performance 5.0 Gbps signal ReDriver™ designed specifically
for the USB 3.0 protocol. The device provides programmable
equalization, De-Emphasis, and input threshold controls to
optimize performance over a variety of physical mediums by
reducing Inter-Symbol Interference. PI3EQX7711 supports two
100Q Differential CML data I/0’s between the Protocol ASIC to
a switch fabric, over cable, or to extend the signals across other
distant data pathways on the user’s platform. 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 independently. When the channels are
enabled (EN_x#) 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_x#, the device enters
a low power standby mode. The PI3EQX7711 also includes a
fully programmable receiver detect function. When the RxDet
pin is pulled high, automatic receiver detection will be active.
The receiver detection loop will be active again if either channel’s
signal detector is idle for longer than 1.3S. The device will then
move to power down due to inactivity.
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Pin Description

Pin # Pin Name Type Description
177 NC NC No Connect

Channel A Enable. “Low” Channel A is in normal operation. “High” Channel A is in

3 EN_A# Input power down mode. With internal 100kQ pull-down resistor.
13 EN B# Tnput Channel B Enable. Llow. Channel B is in normal oper.atlon. High” Channel B is in
- power down mode. With internal 100kQ pull-down resistor.
1 Al+
1 BAII_;_ Input | CML input channels. With Selectable input termination between 50Q2 to GND and Hi-Z.
12 BI-
15 AO+
14 AO- Output Selectable output termination between 50Q to internal Vpiss and 2kQ to internal Vg,
5 BO+ WP and Hi-Z.
4 BO-
166 VDDI12 Power | 1.2V application. Do not connect for 3.3V supply voltage.
10 .
20 VDD33 Power | 1.2V and 3.3V applications.
Center Pad GND GND | Supply Ground.
18 DE A, Inout Set the de-emphasis of the output CML buffer. “Low” means 0dB and “High” means
8 DE B p -3.5dB. With internal 100kQ pull-up resistor.
19 RxDet Inout Set the state of receiver detection of two channels. “Low” means no receiver detection and
’ p “high” means the receiver detection is active. With internal 100kQ pull-up resistor.
9 VTH Tnput Set the threshold of two channels. “Low” means Vth=70mVppd and “high” means

Vth=100mVppd. With internal 100kQ pull-up resistor.

Adaptive Auto Power Down or "Slumber" Mode

Notebooks, netbooks, and other power sensitive consumer devices require judicious use of power in order to maximize battery life.
In order to minimize the power consumption of our devices, Pericom has added an additional adaptive auto power down feature.
When a signal detector is idle for longer than 1.3s, the corresponding channel will move to low power mode only. (It means both
channels will move to low power mode individually).

In the low power mode, the signal detector will still be monitoring the input channel. If a channel is in low power mode and the input
signal is detected, it will send a wake-up signal to both channels. This results in both channels waking up and doing a receiver detec-
tion over again.

The device can also be forced into low power mode through the use of the EN_x# pins however this would require the use of GPIO
pins to control.
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Configuration Table
EN_x# RxDet Function Input R Output R
1 X Channel disable if both EN_A#, EN_B# are high, Chip | Hi-Z Hi-Z
Power Down
Chip and channel enabled, receiver detect is active 50Q / Hi-Z* 50Q / Hi-Z*
0 Chip and channel enabled, receiver detect is not active | 50Q 50Q

* Refer to pin 19 description

Mode Adjustment

De-emphasis Setting:
DE_A/B are the selection pins for the de-emphasis selection for each direction.

Output de-emphasis setting
DE A/B De-emphasis
0 0dB
-3.5 dB (Default)

Threshold of Signal detector:
VTH are the selection pin to set the threshold of the signal detector.

The threshold setting of the signal detector
VTH Swing
0 70mVppd
1 100mVppd (Default)

Adaptive Equalization

With channel lengths varying significantly in the consumer world, the system should have some level of adaptively to ensure that
consistent data integrity is achieved. Where USB is concerned, the channel could vary from a flash stick thumb drive which would
place the receiver right next to the connector to a much longer 3+ meter cable. Effectively with USB, a fixed equalizer could poten-
tially have issues in certain systems, especially considering in a lot of cases as a receiver you really don’t know where the transmit
signal is coming from or what kind of channel is inside the source (long trace, connectors, vias, etc.).

Therefore, in the PI3EQX7711 device, Pericom has integrated an adaptive equalizer which allows the freedom and flexibility to vary
the channel in any way and still provide a clean and open eye at the receiver. The PI3EQX7711 will do an initial training sequence
for roughly 350us in order to find the optimal equalizer setting to produce a clean and open eye at the receiver. This value will be
fixed until an event occurs such as Hotplug, no link activity (electrical idle), the channels are manually disabled, or the receiver

detect is cycled.
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PI3EQX7711
5.0Gbps, 1-Port, USB3.0 ReDriver™
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Maximum Ratings
(Above which useful life may be impaired. For user guidelines, not tested.)

Storage Temperature...........ceeeevveereenieenienieeiie e —65°C to +150°C 1;?;2; es greater than those listed under MAXIMUM RAT-
Supply Voltage to Ground Potential..........ccccceeveveircnnnnne. —0.5V to +4.6V INGS may cause permanent damage to the device. This is
DC SIG VOItage......covveveeiieieieieieieieeee e -0.5V to Vpp +0.5V a stress rating only and functional operation of the device
CUE OUPUE “2SmAto+2smA | % these orany other conditons above those indicatd i
Power Dissipation CONtINUOUS .......c..coveererienienieieieieieieeeeeeee e IW Exposure to absolute maximum rating conditions for ex-
Operating TempPerature...........ccooeevereerierienesiene e 0 to +70°C tended periods may affect reliability.
ESD, Human Body Model.........ccccocoeiiiiiniiiiieieeeee —2kv to +2kV
ESD, Machine Model..........cooovvvioiiioiiiiiieeeeeeeeeee -200V to +200V
ESD, Charged Device Model.........c.ccevvieieniieieniieieiennn. —500V to +500V
AC/DC Electrical Characteristics
Symbol | Parameter Conditions | Min. | Typ. | Max. | Units
1.2V Power Supply Characteristics M
VbpD12 Power Supply Voltage 1.15 1.25 v
PSTANDBY12 Supply Power @1.2V Standby | EN_[A:BJ#=1 5
PSLUMBER12 Supply Power @1.2V Slumber 36 W
PpARTIAL12 Supply Power @1.2V Partial EN x#=0, pirrp-p < VTH-SD 200
PacTIVEL2 Supply Power @1.2V Active EN_x# =0, pirrp-p = VTH-SD 250
Ipp-sTANDBY12 | Supply Current @1.2V Standby | EN_[A:BJ#=1 4 mA
Ipp-sLUMBER12 | Supply Current @1.2V Slumber 30 mA
Ipp-PARTIAL12 | Supply Current @1.2V Partial EN_x# =0, VRX-DIFFP-P < VTH-SD 160 mA
IDD-ACTIVE12 Supply Current @1.2V Active EN_x# =0, VRX-DIFFP-P = VTH-SD 210
3.3V Power Supply Characteristics(
VbpD33 Power Supply Voltage 3.0 3.6 A%
PSTANDBY33 Supply Power @3.3V Standby | EN_[A:B]#=1 15
PSL.UMBER33 Supply Power @3.3V Slumber 100 W
PpARTIAL33 Supply Power @3.3V Partial EN_x# =0, pirrp-p < VTH-SD 525
PACTIVE33 Supply Power @3.3V Active EN_x# =0, pIrrp-P= VTH-SD 700
Ipp-sTANDBY33 | Supply Current @3.3V Standby | EN_[A:BJ#=1 4 mA
Ipp-SLUMBER33 | Supply Current @3.3V Slumber 30 mA
Ipp-PARTIAL33 | Supply Current @3.3V Partial EN_x# =0, VRX-DIFFP-P < VTH-SD 160 mA
IDD-ACTIVE33 Supply Current @3.3V Active EN_x# =0, VRX-DIFFP-P = VTH-SD 210

Note:

1. This device can operate from either 3.3V or 1.2V power supply. Note these different device pins are used for the different supply voltages. Performance character-
istics are the same at either operating voltage.
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AC/DC Electrical Characteristics (Vpp =3.3V £ 0.3V, Ta = 0 to 70°C)

Symbol Parameter Conditions Min. | Typ. | Max. Units
tPD Latency From input to output 1 2 ns
CML Receiver Input
ZRX-DC DC Input Impedance 40 50 60

DC Differential Input Q
ZRX-DIFF-DC Impedance 80 100 120
Differential Input Peak-to-
VRX-DIFFP-P peak Voltage 120 1200 mV
AC Peak Common Mode
VRX-CM-ACP | 1 put Voltage 150 mV
VTH-SD Signal detect Threshold EN x#=0 65 175 mVppd
Equalization
Jrs Residual Jitter(1-?) Total Jitter | | | 0.3 | Ulp-p
Notes

1. K28.7 pattern is applied differentially at point A as shown in Figure 1.

2. Total jitter does not include the signal source jitter. Total jitter (TJ) = (14.1 x RJ + DJ) where RJ is random RMS jitter and DJ is maximum
deterministic jitter. Signal source is a K28.5 + pattern (00 1111 1010 11 0000 0101) for the deterministic jitter test and K28.7 (0011111000) or
equivalent for random jitter test. Residual jitter is that which remains after equalizing media-induced losses of the environment of Figure 1 or
its equivalent. The deterministic jitter at point B must be from media-induced loss, and not from clock source modulation. Jitter is measured at
0V at point C of Figure 1.

Symbol | Parameter Conditions Min. Typ. Max. Units
CML Transmitter Output (100Q differential)1
Zout Output Resistance Single-Ended 40 50 60 o
ZTX-DIFF-DC DC Differential TX Impedance 80 100 120
Differential Peak-to-peak Out- | Vrx_pirpp-p=2 * |
VTX-DIFFP-P put Voltage VIxps - VXD, | 800 1200 mV
VTx-C Common-Mode Voltage | VIX-D+ + VTX-D-/2 0.5 1.2 \%
Vem ac TX AC common mode voltage 100 mVpp
VTX-Pre-Ratio-max Max TX De-emphasis Level e 4 dB
CAC-coupling AC coupling capacitor 75 200 nF
LVCMOS Control Pins
Viu Input High Voltage 0.65 x Vpp
v
ViL Input Low Voltage 0.35 %
Vbbp
I Input High Current 50 A
I Input Low Current -50 H
Note:

1. Recommended output coupling capacitor is 75nF to 200nF (on each output)
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Packaging Mechanical: 20-contact TQFN (ZD)
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NOTE :

]
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES. P EI?ICDM DATE: 09/11/08
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS. Semiconductor Corporafion
COPLANARITY SHALL NOT EXCEED 0.08 mm. DESCRIPTION: 20-Lead, Thin Fine Pitch Quad Flat No-Lead (TQFN)
3. WARPAGE SHALL NOT EXCEED 0.08 mm.

. ZD20
4. REFER JEDEC M0-220. PACKAGE CODE

DOCUMENT CONTROL #: PD-2084 REVISION: --
08-0456
Ordering Information
Ordering Number Package Code Package Description
PI3EQX7711ZDE 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 * www.pericom.com
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