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1. FEX HUB overview

The FEX-Hub module is an integral part of the L.1Calo system. Its primary functions are to support
FEX system readout, provide switching functionality for module control and DCS IPbus networks and
to distribute timing and control signals to the FEX modules. There are to be two Hub modules per
shelf. Both Hub modules will receive multi-gigabit FEX data over the ATCA Fabric Interface, which
will be fanned out to a ROD mezzanine on the Hub and to the Hub’s own FPGA. This high-speed data
path will include two data channels from the other Hub module. The Hub module in logical slot 1 will
provide switching capability for a network that routes module control signals on the base interface,
while the Hub in logical slot 2 will provide switching for a network that routes DCS information. The
Hub module in slot 1 will further receive TTC information from the FELIX system, and these signals
will be decoded and fanned out to the FEX modules, ROD modules and also to the Hub in slot 2. The
fanned-out TTC control data stream will be interleaved with ROD-to-FEX communications including,
for example, back-pressure signals. The Hub module has connections to the other slots in the ATCA
shelf over three distinct electrical interfaces. ATCA backplane Zone-2 consists of the Fabric Interface
and the Base Interface. The Fabric Interface provides 8 differential pairs (channels) from each node slot
to each Hub slot (8 to Hub-1 and 8 to Hub-2). There are a total of 8 Fabric Interface channels between
Hub-1 and Hub-2 (not 16 total). The Fabric Interface pairs have a nominal bandwidth specification of
10 Gbps / channel. The Base Interface provides 4 differential pairs between each node slot and each
Hub slot. There are a total of 4 Base Interface channels between Hub-1 and Hub-2. The Base Interface
lines have a nominal bandwidth specification of 500 Mbps / channel, suitable for Gbps Ethernet
protocol. Finally, ATCA backplane Zone-1 provides each node and Hub slot with a connection to the
Intelligent Platform Management Bus (IPMB) with a total bandwidth of 100 kbps. The Hub module
will provide MPO connectors in the ATCA Zone-3 region, which will allow for the routing of fiber-
optic cables to/from the MiniPODs on the Hub and ROD modules. The L1Calo FEX-Hub system will
consist of eight modules. There will be two eFEX shelves, one jFEX shelf and one L.1Topo shelf, each
hosting two Hub modules.

1.1 HUB Functionality

1.1.1 Support of the ROD Mezzanine Card

The FEX Hub physically holds the ROD Mezzanine Card and provides electrical connections to it
through two 400 pin Meg-Array connectors.

1.1.2 FEX and FEX-Hub Readout Data Distribution

The FEX-Hub receives over the Fabric Interface 6 serial streams of Readout Data from each FEX
Module. Each FEX-Hub also receives over the Fabric Interface 2 serial streams of Readout Data from
the other FEX-Hub in the crate. These 74 high speed serial streams are fanned out on the FEX-Hub.
One copy of each stream is sent to the ROD and one copy is sent to the Hub's own UltraScale FPGA.
The Hub FPGA also sends 2 serial streams with its own Readout Data to its own ROD. Each ROD thus
receives a total of 76 high speed Readout Data streams: 6 streams from each FEX, 2 streams from the
local Hub FPGA and 2 streams from the other Hub’s Hub FPGA. The data rate per readout stream will
be 10 Gbps or less.



1.1.3 TTC Clock and Data Stream Distribution

The FEX-Hub in Slot 1 uses a 12-channel MiniPOD optical receiver to receive TTC signals from the
upstream FELIX system. The FEX-Hub receives two types of TTC signals: a copy of the LHC clock
and TTC control data. These signals need to be fanned out to each FEX module, to the local ROD, to
the local Hub FPGA and to the FEX-Hub in Slot 2 (including its ROD). The LHC clock is directly
forwarded without any processing on the FEX-Hub. The TTC control data will be merged with
additional control information coming from the ROD module from each FEX-Hub before being fanned
out. The FEX-Hub uses two ports from the Fabric Interface Channel to each Node Slot to fanout these
two signals to each FEX. These two TTC and control signals sent to the FEX plus the 6 Readout Data
streams received from each FEX use all 8 signals pairs of each Fabric Channel connecting one FEX to
the FEX-Hub, albeit with an unconventional port direction usage. The FEX-Hub in Slot 2 does receive
the TTC information from FELIX directly, but receives the TTC Clock and the TTC/ROD readout
control stream from the FEX-Hub in Slot 1. The FEX-Hub in Slot 2 sends any required ROD readout
control data generated by its own ROD to the FEX-Hub in Slot 1 for inclusion in the combined
TCC/ROD readout control data stream.

1.1.4 Ethernet Network Switch

The FEX-Hub hosts an un-managed 10/100/1000 Base-T switch to provide the following 19 Gigabit
Ethernet connections [see Figure 1]:

¢ 1 connection on the front panel for the "up-link"
® 12 connections to the "FEX Node" modules in this crate

via the Base Channel Fabric
¢ 1 connection to the ROD on this Hub (or IPMC on the other Hub) via the front panel
* 1 connection to the ROD on the other Hub (or IPMC on this Hub) via the front panel
e 1 connection to the other Hub's UltraScale FPGA via the Update Channel Interface
e 1 spare front panel connection

1.1.5 Slow Control (IPbus to HUB and ROD)

HUB: An IPbus interface provides high-level, functional control of the FEX-Hub module. This allows,
for example, setting any firmware parameters, controlling modes of operation and reading monitoring

data. Figure below shows the Hub's Base Interface Ethernet Switch in the context of the other cards in
the ATCA shelf. ROD: An Ethernet link is provided from the main ROD FPGA to the Ethernet switch

on the Hub. This will allow a computer using IPbus to:

® Access registers within the ROD FPGA, setting parameters and controlling modes of operation.
e Store FPGA configurations into the SPI-Flash Configuration Memory.
¢ [Initiate the loading of configurations from the SPI-Flash.

This can be used to load a configuration from one of a number of other SPI-Flash sectors. These sectors
can be written via IPbus.



Hub-Module Ethernet Switch Connections

The Hub Module requires two physical chips for the Ethernet Base Interface connections to its FPGA
(Micrel KSZ9031RNX http://ww1.microchip.com/downloads/en/DeviceDoc/00002117B.pdf — it can
operate with a 1.8V RGMII port and thus directly connect to the Virtex7 HP I/O pins). Two FPGA
MACs are connected to the physical chips via RGMII ports. This chip has both the RGMII signal
connection to the FPGA that is used to move the actual Ethernet data and provides access to internal
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Figure 1: Illustration of FEX-Hub Ethernet network connections.
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Figure 2: Illustration of Xilinx ETHERNET MAC IP and PHY'S chip (KSZ9031RNX).
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Figure 3: Schematic view of U21 Phys chip: Power, Clock, Reset.
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Figure 4: Scheme of Phys Chip: RGMII, MDC/DMIO, and Base-T Circuits.
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Figure 5: Board Reset Distribution, ROD Power Control.

For each of its two Ethernet Phys Chips (PHY) the Hub's FPGA will need to instance a MAC that
supports an RGMII connection (along with MDIO/MDC lines) to the PHY. All of these signals to/from
the PHY are currently routed through the 1V8 HP Select I/O Bank 68.

After power-up the KSZ9031RNX is configured to RGMII mode if the MODE [3:0] strap-in pins are
set to one of the RGMII mode capability options.

There is no reset signal to the KSZ9031RNX from FPGA. An ad hoc manual push button was attached
to the PHY chip on the HUB for debugging purposes.

The KSZ9031RNX RGMII port connects to HP I/O pins on the FPGA. The RGMII port consists of 12
signals:



. Transmit Clock to the KSZ9031RNX

. Transmit Control (enable) to the KSZ9031RNX

. Transmit Data 0:3 to the KSZ9031RNX

. Receive Clock from the KSZ9031RNX

. Receive Control (enable) from the KSZ9031RNX
. Receive Data 0:3 from the KSZ9031RNX

The KSZ9031RNX includes a MII Management port. This type of port is also called MDIO
Management Data Input/Output. This port allows higher-level devices to monitor and control the
KSZ9031RNX. This port allows direct access to the IEEE defined MIIM registers, and the vendor
specific registers. This port also allows indirect access to the MMD address space and registers. This
port consists of signals: MDC - the clock and MDIO - the data line.

The Hub Module has two KSZ9031RNX PHY chips. There are 14 jumpers associated with each of
these PHY chips. These jumpers are resistors that bias a pin in one direction or the other and this value
is read when the PHY chip first powers up or is reset.

The KSZ9031RNX has 9 pins (called "Strapping Options") that are read in this way at power up.
Because of space limitations and because there is an obvious why that the Hub Module wants some of
these Strapping Options set, 4 of them have only one jumper to pull that pin in the direction that is
obviously needed for rational operation of the Hub Module.

The PHYADx jumpers set the address of the Management Interface Port on the KSZ9031RNX. The
Management Port PHYAD bits 3 and 4 are internally always set to 0,0. Bits 2, 1 and 0 set to Low.
Therefore, the PHYADXx set to 0.

The Hub Module provides easy control of only the Mode_0 and Mode_1 lines. This provides the
following 4 options for the Phys chip (Mode bits listed Mode_3, ..., Mode_0).

1100 RGMII 1000 Base-T full duplex only

1101 RGMII 1000 Base-T full or half duplex
1110 RGMII 10/100/100 all but 1000 half duplex
1111 RGMII 10/100/1000 full or half duplex

Mode: SET MODE {3..0} = 1100 - RGMII 1000 Base-T full duplex only
The Xilinx Tri-Mode Ethernet MAC core is a parameterizable core, in 1000 Mbps mode, the TEMAC

core can also connect with industry standard PHY devices. Optional MDIO interface to managed
objects in PHY layers (MII Management).



<component_name=_example_design MDIO

Interface
<component_name=_fifo_block
<component_name> \
10, 100, 1000 Mb/s
Ethernet FIFO
Clock
- - Generation
TxFIFO Encrypted RTL
Pattern ___ Physical
Generator Rx FIFO Interface
& Checker
e ————— e o =111/ GMIVRGMI Ll
| Interface
1 AVB Logic and
L Patten |\ _ 1 ] Clocks
Generator __
& Checker - e
AX14-Lite
| “control ™ Axia-Lite [™]
State o IPIF g
Machine
Statistics Vectors f
Intert.
nieriace |  statistics
»| Vector Decode

vy

Figure 6: Scheme of Xilinx MAC Example HDL Design (UltraScale).

The following design approach is based on the suggestion by Ed Flaherty (University of Cambridge):
Step 1: Generate Xilinx MAC Example Design (UltraScale RGMII).

Step 2: Modify the Example Design to HUB board hardware.

Step 3: Generate Tx packets with built-in Simple Frame Generator and capture them in Wireshark.
Step 4: Packet generation logic replaced with simple read fifo (Rx looped back to Tx).

Step 5: Packets sent from server (Ostinato) returned via the loopback proving Rx and Tx paths.

Step 6: Use Wireshark to check returned packets
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IPBus porting: 3 Steps
Step 2: Stripped down RGMII Example Design

MAC
+ support
+ constraints

Server PC ROD FPGA Loop-Back

Stripped-down example design

* Packet generation logic replaced with simple read fifo (looped bhack)

« All of the example design MAC+Support logic and constraints retained

« Verification: Packets sent from server were returned via the loopback proving Rx and Tx paths

Ed Flaherty 7-June-2016

Figure 7: IPBus porting.

As soon as the MAC part works, the IPbus control part and the IPbus slaves can be added to the design,
as described in the note: Notes on Firmware Implementation of an IPbus SoC Bus, V1.0 23/5/2012,
DMN”.

UDP engine Address Slave 1
 — decoder
Gigabit )
ethernet Design
logic
Bus master Bus fabric Slave 2
-
Qut-of-band [ ™ Slave n
——» interface <+ T -~
12C bus
12C, SPI, Point-to-point
uC bus A32/D32

Figure 8: IPBus topology.
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The SoC bus is fully synchronous, and operates from a single system clock. There is no constraint
onthe relationship of the bus clock to the 125MHz GbE clock, as the firmware contains handshaking
logic. For slaves, which do not require wait states, the 32b data path on the SoC bus allows full
utilization of the Ethernet interface as long as it runs at >32MHz; this allows straightforward timing
closurefor complex multi-slave designs. Designs therefore typically drive the Ipbus clock at % of the
GDbE clock (i.e. 31.25MHz).

Hub FPGA Registers

Initial Rev. 02-Fev-2017

Addr Type Name content Bit  Comment

00000000 RO hub_moduTle module_type 8 Set in FPGA FW
hw_revision 8 idem
fu_type 8 idem
fw_version 8 idem

00000001 RO hub_address shelf_adrs 8 shelf Address from the IPMC
slot_adrs 8 Backplane Hardware Slot Address
adrs_to_rod 8 overall Hardware Address to the ROD (generated)
spare 8 -

00000002 RO hub_alerts no_p11_lock From PLL lock circuits
phy_int From Eth phy chips
mpod_int From the MiniPODs

2
2
2
hub_smb_alert 1 From 7 DCDC Converters
hub_pwr_not_ok 1 From the Power Control circuits
no_rod 1 ROD 15 NOT present
rod_smb_alert 1 Power supply problem on the ROD
rod_status 3 no ROD power, ROD not config, spare
no_sw_Tloop_det 3 From the Broadcom Switch chips

4]

spare 1 -
#* at normal operation all bits = '0°
00000003 RW hub_control other_hub_clk FPGA 1internal, selects clock from other Hub
fex_clk_dis Disable clock to FExs
mgt_equ 1 Disable equalization in MGT Fanout chips

1
1
3
i2c_buf_dis 3 Disable Sensor I2C Bus translator/buffer chips
led_drv 3 Front palnel LEDs control
rod_pwr_en 1 ROD may turn ON its power supplies
sw_loop_det 3 To the Broadcom switch chips
mpod_rst 2 TX and RX MiniPODs resets
spare 4 -
* after power ON all bits set to "0’

These are 4 "common” HUB registers (Readonly and Readwrire):

- RO hub_module: general HUB information (Module ID, HW/FW versions)
- RO hub_address: external FPeA input pins for shelf and slot addresses, read internally generated address to ROD.

- RO hub_alerts: all bits ="0' in normal operation, set to '1’ by external signals
- RW hub_control: on power ON all bits ='0"; set and cleared via IPbus.

Table 1: The initial HUB FPGA register map.

2. Combined_TTC/DATA

The HUB FW is obliged to distribute TTC information throughout the shelf [2]. There are several
Combined_TTC links within the shelf, one between each Fex slot (slots 3-14) and each Hub, also one
between each Hub and ROD and 2 links between two HUBs.

The additional feature allow to transmit the Reset signal (Aurora Initialization, Figure 9) from the
Readout_Citrl link and distribute it to the appropriate shelf slot. In total, we have the following number
of links:

12



- 12 links between each FEX slot and each HUB
- 1 link between the ROD and each HUB
- 2 links between two HUBs

eFEX ROD

Aurora Data

Aurora Rx
Aurora Tx
|

s PP readout [T
initialisation Rxt control L
Reset

H U B controller

8b10b Shadn_vf R_egi?ters
Rx & Initi

-

Control
registers

combined
TTC/Data

ig

Shadow Registers
& Initialisation

(LX)
Aurora

4

(]

Figure 9. Example of link Reset Routing.

2.1 Combined_TTC/DATA - Physical Implementation

The Combined_TTC/Data link on the HUB FPGA is implemented with the use of several components,
including the MGT transceivers (GTH and GTY), control and the diagnostic logic. The
Combined_TTC/DATA link is designed to operate at 6.4 Gbps. The physical implementation of the
Combined_TTC/DATA links assumes that there are 4 Control Registers on the Hub TX side, and
Shadow Registers on the Rx side (Receiver: FEX, ROD and other HUB). The transmitter side
generates the 128 bit message from 4 Control registers: Word_0, Word_1, Word_2, and Word_3. The
transmitter side logic is in charge to write control information into these Control Registers. The
contents of these registers are continuously transmitted to the modules (within the shelf) which receives
the data into a duplicate set of 4 registers referred to as shadow registers. ~Anything written into a
Control Register at the transmitter side will appear in the corresponding Shadow register at the
receiving side within the following LHC clock. The least significant byte of Word_0 is reserved for the
8b10b Comma character K28.5.

2.2 Combined_TTC/DATA - Control Bit Definition

The bits within the Combined_TTC/DATA control words are primarily defined to provide TTC
information as well as initialization functions for all of the Fex data links (Aurora in the case of eFex).
The TTC information is sourced from a dedicated TTC interface on the Hub. The Reset information is
received from the ROD via the Readout_Ctrl link.
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Comma Character

Bits 7 to 0 of Word_0 contain the Comma character that maintains alignment of the 4 shadow registers
with their corresponding Control registers. The chosen character is K28.5 = 0xBC.

Version

The 4-bit value contains the version number of this overall bit assignment. It will be held at “0000”
through the initial debug phases, where many changes may occur.

Reset 3:0

These bits provide a system level reset/enable function. There are four per slot, and the functionality of
these bits will be specified by the targets (eFex, jFex, etc)

Level-1 Accept (L1A)

L1 Accept is used to indicate when an event has been accepted by the Central Trigger Processor.

Bunch Counter Reset (BCR)

Entities within the shelf may keep local bunch counters. These are kept in sync using the BCR. The
Bunch Counter is a local 12-bit counter that increments each LHC clock. It counts to a value of 3563
and then rolls over to 0. It is reset to a value of ‘0’ when on BCR (Bunch Counter Reset)

Event Counter Reset (ECR)

Entities within the shelf may keep local event counters. These are kept in sync using the ECR. The
Event counter is a local 24-bit counter that increments each L1A. Itisresetto ‘-1’ on ECR.

Privileged Readout

This bit indicates that a full data readout has been requested. On each 40 MHz cycle, the delayed L1A,
ECR, and BCR are read from the pipeline. If the L1A bit is set, the PRO FIFO is inspected. If the FIFO
is not empty (this is the expected condition), the PRO 0 or 1 value is read and asserted on the backplane
at the same time as the L1A, ECR, and BCR.

TTC Reserved

These bits are reserved for possible expansion of TTC information in Phase-II.
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Other _Hub_RO
Other _Hub _RO
FEX_9
FEX_9

FEX_7
FEX_7
FEX_7
FEX_7

FEX_8
FEX_8
FEX_7
FEX_7

FEX_8
FEX_8
FEX_5
FEX_5

FEX_B
FEX_B
FEX_B
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FEX_3
FEX_3
FEX_3
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FEX_4

aL_D
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MGT_FO_37
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MGT_FQ_26
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MGT_FO_23
MGT_FO_24
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MGT_FO_10
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MGT_FO_13
MGT_FO_14
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MGT_FO_15
MGT_FO_16
MGT_FO_01
MGT_FO_02

MGT_FO_03
MGT_FO_04
MGT_FO_035
MGT_FQ_06

MGT_FO_07
MGT_FQO_08B

Combined Dota from Other Hub
Receiver MiniPQD Fiber B

Drw: 22

MGT_FO_ —=

PF —= R« 3 1 Tx 3 —= 5T Combined Doto to FEX 0B

ST ——== Rx 2 Tx 2 ——= ST Combined Doto to FEX 07

ST —={Rx1 133 Tx1 |—= ST NC.

ST —={ Rx 0 —— Tx 0 —= 5T HN.C.

PF —== Rx J % 1 T« 3 ——= 5T Combined Dato to FEX 06

PF —>== Rx 2 Tx 2 —= 5T N.C.

PF —= Rx1 137 Tx1 |—> ST NC.

PF — Rx 0 ——— Tx 0 |—= 5T HN.C.

PF —== Rx 3 1 T 3 —= ST MN.LC.

PF ——>=4 Rx 2 Tx 2 —== ST HN.C.

PF —= Rx1 1371 7Tx1 |—= 5T NC.

PF —3 Re 0 —— Tx 0 —== 5T HN.C.

PF —> R« 3 x 1 Ix3 |—> ST NC.

PF —3 Rx 2 Tx 2 —= 5T Combined Data to FEX 05

PF —= Rx 1 ]3(0) Tx1 —= ST NC

FF ——=9 Rx 0 ——— Tx 0 [—= 5T Combined Dota to FEX 04

PF —= Rx 3 1 Tx 3 b—= 5T N.C.

PF == Rx 2 Tx 2 p—= 5T Combined Data te FEX 03

PF —= R 1 17 Tx 1 f—> ST N.C.

PF =3 Rx 0 ——— Tx 0 = 5T Combined Doto te Other Hub

PF —3 Rx 3 g TIx3 p—> ST NC

PF —= Rx 2 Tx 2 == 5T HN.C.

PF —={ Rx1 178 Tx1 —= ST NC

PFF —= Fx 0 —— Tu 0 —= 5T HN.C.

PF =3 Rx 3 g Ix 3 pP—= 5T NC

PF =3 Rx 2 Tw & p=—== 5T Hub Readout AL_O to Other Hub

PF—=f Ax1 127 Tx1 —> ST NC

PF —= R« 0 —— Tx 0 —= PF Hub Reodout AL_1 to Other Hub
= C.L.

PF —2=4 Rx 3 0 TIx=3 —= 5T NC

PF ——34 Rx 2 Tx 2 —= 5T HN.C.

PF —= Rx1 1276 Tx1 —> ST NC

PF =3 Fx 0 ———— Tu 0 = 5T HN.C.

PF =3 Rx 3 g Tx 3 p—= 5T HNCLC

PF =——3» Rx 2 T 2 P32 5T HN.C.

PF —= Rx1 175 71«1 —= 5T NC

PF —=s Rx ) —— Tu 0 —== 5T MN.C,

PF —={ Rx 3 0 Ix3 —= ST N.C.

FF ——=% Rx Te 2 —= 5T MN.C.

PF —={ Rx1 124 Tx1 —= ST N.C.

ST —={ Rk 0 —— T« 0 —= ST N.C.
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MGT Doto Fonout
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M.C.

—= Polority Flip

== Aurora Lane Mumber

== ltraScale FPGA
Super Logic Region
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Figure 10. HUB MGT assignments (GTY Transceivers — QUADs 124:133)



FEX_10 AL_3 MGT_FO_48 ST —>== Rx 3 1 Te 3 ——= PF Combined Dota to FEX 09
FEX_1D  AL_Z MGT_FO_47 PF ——== Rx 2 Tx 2 ——== PF Combined Dota to FEX 10
FEX_10 AL_1 MGT_FO_46 PF —= Rx1 2§ Tx 1 —= ST NC.
FEX_10 AL_O MOGT_FO_45 PF —== Rx 0 —— Tx 0 —== ST MN.C.
FEX._9 AL_S MGT_FO_44 PF ——== Rx 3 % 1 Tx 3 ——= PF Combined Daota to FEX 11
FEX._9 AL_4 MGT_FO_43 PF ——= Rx 2 Tx 2 —= ST N,
FEX_9 AL_3 MGT_FO_42 PF —= Rx 1 2 T« 1 —= 5T N.C.
FEX_G AL_Z MGT_FO_41 PF —= Rx 0 ==%5 T« 0 }—= 5T MNC.
FEX_B  AL_3 MCT_FO_34 ST —== Rx 3 1 T3 —= 5T HNC
FEX_8 AL_2 MGT_FO_33 ST —= Rx 2 Tx 2 —= ST MN.C
FEX_11 AL_S MGT_FO_56 PF — Rx 1 2 1 T 1 p—== ST MN.C
FEX_1 AL_4 MGT_FO_55 PF =3 Rx 0 ——— Tx 0 f—3= ST MC
FEX_11  AL_3 MGT_FO_54 PF —3 Rx 3 % 1 Tx 3 —= ST MN.LC.
FEX_11 AL_2 MGT_FO_53 PF =—3 Rx 2 Tx 2 p—= PF Combined Data to FEX 12
FEX_1 AL_1  MGT_FO_52 PF =—3» Rx 1 D Te 1 = ST N.C.
FEX_T AL_D MGT_FO_51 PF —= Rx 0 ——— Tx 0 —= PF Combined Data to FEX 13
FEX_10 AL_S MCGT_FO_50 PF —= Rx 3 1 Te 3 —= ST N.C.
FEX_100 AL_4 MGT_FO_49% FF —= Rx 2 Tx 2 = PF Combined Daota to FEX 14
FEX_13 AL_1 MGT_FO_64 PF —= Rx1 270 Tx1 —> ST NC.
FEX_13 AL_O MGT_FO_63 PF — Rx 0 ——— Tx 0 p—= ST Hub Readout AL_O toc This ROD
FEX_12 AL_S MGT_FO_62 PF ——= Rx 3 0 T« 3 p—>> 5T MNC
FEX_12 AL_4 MGT_FO_61 PF —= Rx 2 Tx 2 = ST Hub Readout AL_1 ta This ROD
FEX_12 AL_3 MGT_FO_60 PF —= Rx1 78 Tx1 —= ST NC.
FEX_12 AL_2 MGT_FO_59 PF —= Rx 0 =——— Tx 0 ——= FF Combined Dota to This ROD
FEX_12 AL_1 MGT_FO_58 PF —3% Rx 3 x 0 T« 3 p—3 ST MNC
FEX_12 AL_O  MGT_FO_57 PF —3= Rx 2 Te 2 2= PF Tronsmitter MiniPOD Fiber O
FEX_14 AL_5 MGT_FO_74 PF — Rx I 27 Tx1 —= ST HNC.
FEX_14 AL_4 MGT_FO_73 PF —= R 0 ——— Tux 0 ——= PF Transmitter MiniPOD Fiber 1
cL, ———== = CL.
FEX_14 AL_3 MGT_FO_72 ST —= Rx 3 0 T« 3 —= ST MNC
FEX_14 AL_2 MGT_FO_71 FF —= Rx 2 Tx 2 —= PF Transmitter MiniPOD Fiber 2
FEX_14 AL_1 MGT_FO_70 PF —= Rx1 2 JF Tx1 —= ST NC.
FEX_14 AL_O MGT_FO_E3 FPF —3 Rx 0 ——— Tx 0 |—= PF Tronsmitter MiniPOD Fiber 4
FEX_13 AL_5 MGT_FO_6B PF —= Rx 3 ¥ 0 T« 3 —> ST MNC
FEX_13 AL_4 MGT_FO_&7 FF —3 Rx 2 Tw 2 = PF Tronsmitter MiniPOD Fiber &
FEX_13 AL_3 MWGT_FO_66 FF —3= Rx 1 25 1x1 —= 5T NC.
FEX_13 AL_Z MGT_FO_65 PF —= Rx 0 ——— Tu 0 (——= PF Tronsmitter MiniPOD Fiber 8
Readout Control Data from This ROD PF —=+ Rx 0 T« 3 —= 5T NC
Receiver MiniPOD Fiber 2 ST —= Rx 2 Tx 2 —= PF Tronsmitter MiniPOD Fiber 10
Receiver MiniPOD Fiber 4 ST —= Rx 1 274 Tx1 —= ST NC.
Receiver MiniPQD Fiber B ST —== Rx ——— Tx 0 ——== PF Tronsmitter MiniPOD Fiber 1
¥ —= These Quads receive ST —= Stroight Through
the LHC locked PF —a= F’olcrity Flip
. MH
320.6296 z AL == Auroro Lane Mumber
reference clock,
0.1 —= UitraScale FPGA
MGT_FO_ —= MGT Doto Fonout Super Logic Region
Drw: 23 Channal Number M.C. = Mo Connection
Rev. 31-Jon-2018 C.L. == Center Line of BGA

Figure 11. HUB MGT assignments (GTH Transceivers — QUADs 224:233)
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L1ID

The L1ID should match the value in a local Event Counter. However, it is broadcast explicitly over
this link to enhance channel reliability. If a CRC error is detected in a message, then all four words
must be discarded. In this case, the L1A may be completely missed, thus putting the local entity out of
sync with the rest of the system. The L1ID however, may be correctly read in the next message that
doesn’t contain a crc error.

ECRID

These bits are an extension of the L1ID. In the past, this has been generated on each board
independently. Now the L1ID and ECRID bits are combined into a single 32-bit counter and broadcast
from the Hub to all other boards.

Control Channel
These bits are reserved for a possible future implementation of a message channel

Link Reset

As the Receiver, the ROD must control all of the Data Link (Aurora) initialisation. The Link Reset
signal is therefore derived from the Readout_Ctrl link. The Hub should connect to the appropriate
Readout_Ctrl Link Reset for the slot to which the Combined_TTC is connected. ~Each endpoint also
has a local reset timer to control Aurora link establishment. Below is an example of routing from Hub
to a Slot-3 Fex

ROD_BUSY

When active, this signal indicates that the ROD cannot currently accept further data from Fex sources.
This signal is taken from the Readout_Ctrl and is fanned-out to the shelf FEX’s over each slot’s
Combined_TTC link.

ROD 0 Channel Up, ROD 1 Channel UP
These signals indicate to each FEX whether or not the corresponding ROD Rx Aurora channel is “Up”.
ROD Reserved

These bits are reserved for future ROD functionality to be defined

Shelf Number

The Hub provides the shelf number to all Combined_TTC targets via these bits.
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CRC (9-bit)

CRC is included to provide additional robustness on this link. Erroneous resets could cause loss of
data. Choice of polynomial is from https://users.ece.cmu.edu/~koopman/crc/index.html

The chosen polynomial is 0x17d in Koopman format of 0x2fb in explicit+1 format.

2.2 Combined_TTC/DATA - FW development strategy

The Combined_TTC/DATA FW development comprises several stages. In terms of
Combined_TTC/DATA link, the first stage assumes to transmit the Combined_TTC/Data stream to the
ROD module, also to the FEX slot 3 (see Figure 12 and 13). In order to debug the design, the standard
Xilinx diagnostic components are being used to monitor the data flow (as for example like the ILA and
VIO). The physical layer is configured with the use of GT wizard.

For the purpose of the initial test, the HUB transmitter side generates the 128 bits from 4 Control
registers but only some static patterns are written into these registers. In the next step, the Readout_Citrl
data received on the HUB from ROD module are retransmitted as the Combined_TTC/Data stream to
the ROD and FTM module in slot 3. Once the communication between the HUB and other modules
within shelf is established, a test pattern generator will be replaced by real TTC component. Next
development steps assumes to add (gradually) the remaining receivers in the shelf.

HUB ROD
Readout_CTRL

Combined_TTC

Figure 12. The HUB and ROD setup to test the Readout_Ctrl and Combined_TTC/Data link.
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Figure 13. The Combined_TTC Data link test: A correct Combined_TTC stream on the ROD (upper
plot) and on the FTM module in slot 3 (lower plot).
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3.0 Readout Control (Readout_Ctrl)

The HUB module is obliged to receive the Readout Control (Readout_CTRL) information from the
ROD via serial link named Readout_ CTRL [2]. The HUB module is the only one module within the
shelf which gets the Readout Control data from the ROD. That information is used by the Hub, also
fanned out to the rest of the system. The main purpose is to provide resets to all of the data links

DXBC =K28.5

Privileged Readout

0

[ R R

version(0)
version(1)
version(2)
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reset
reset
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Table 2. Combined TTC/Data bit definitions.

(Aurora) between the Fex’s and the ROD plus HUB module.
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Link_reset 0
Link_reset 1
Link_reset 2
Link_reset 3
ROD Busy
Link Enable
rod 0 channel up
rad 1 channel up

(ROD reserved)
(ROD reserved)
(ROD reserved)
(ROD reserved)
(ROD reserved)
(ROD reserved)
(ROD reserved)

[=N =T~~~ =~

(ROD reserved)

0 [ROD reserved)
0 (ROD reserved)
0 (ROD reserved)
0 (ROD reserved)
shelf #
shelf #
shelf #
CRC (9-bit)

CRC [9-bit)
CRC [9-bit)
CRC (3-bit)
CRC [9-bit)
CRC [9-bit)
CRC [9-bit)
CRC [5-bit)
CRC (3-bit)



3.1 Readout Control - Physical Implementation

The Readout_Ctrl link on the HUB module is implemented with the use of MGT Transceiver GTH),
control and diagnostic logic. The Readout_Ctrl link is designed to operate at 6.4 Gbps. When 8b/10b
overhead is accounted for, the effective rate is reduced to 6.4 x 0.8 = 5.12 Gbps. In order to to control
message transmission within a single LHC clock period, the lengh of the message is limited tp 128 bts.
The HUB Readout Control FW features one receiver (RX). In order to debug the design, the standard
Xilinx diagnostic components are being used to monitor the data flow (as for example like the ILA and
VIO). The physical layer is configured with the use of GT wizard.

The physical implementation of the Readout_ CTRL links assumes that there are Control Registers on
the Tx ROD side, and Shadow Registers on the Rx HUB side. The transmitter side generates the 128
bit message from 4 Control registers: Word_0, Word_1, Word_2, and Word_3. The transmitter side
logic is in charge to write control information into these registers for transmission to the modules
within the shelf. These registers are continuously transmitted to the HUB which receives the data into
a duplicate set of 4 registers referred to as Shadow Registers. Anything written into a Control Register
at the transmitter side will appear in the corresponding Shadow register at the receiving side within the
following LHC clock. The least significant byte of Word_0 is reserved for the 8b10b Comma character
K28.5.

(1/(6.4Gbps *0 .8)) * 128 bits = 2.5ns = 1/40MHz

dx 32-bit Registers
120 User bits

K285 (1]

04 01

1 lane @6.4Gbps 02

control registers (RSW) shadow registers (R)

g

alls
sf=
a|

2]
s
Bl
E

03

0
3L
El
B

RO HUB

Figure 14. Control and Shadow Register
3.2 Readout Control - Control Bit definition

The bits within the Readout Control words are primarily defined to provide initialization functions for
all of the FEX data links.

Comma Character

Bits 7 to 0 of Word_0 contain the Comma character that maintains alignment of the 4 shadow registers
with their corresponding Control registers. The chosen character is K28.5 = 0xBC.
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Version

The 4-bit value contains the version number of this overall bit assignment.
ROD_BUSY

When active, this signal indicates that the ROD cannot currently accept further data from Fex sources.
This signal is fanned-out to the shelf FEX’s by the Hub via the Combined_TTC link.

Global_Link_Reset

This single bit is used to reset all of the data (Aurora) links within the shelf. The primary use is in the
first initialisation after power-up. The ROD can hold this reset active for an indefinite amount of time.
On the trailing edge (deactivation), the eFex’s should provide additional timing control for the GTReset
and Reset signals on the Aurora interface. This signal is fanned-out to the shelf FEX’s by the Hub via
the Combined_TTC link.

Channel Up

This reports on whether each slot’s Aurora Channel is ‘UP’ or ‘Down’. The information is rebroadcast
to each FEX slot in the so that the Aurora transmitter knows if the receiver side of the channel is up. If
a channel goes down, the ROD attempt to reset both Rx and Tx ends of the link.

Slot_N_link_reset_M

These signals allow the ROD to reset individual links providing data to it. The active time is
indeterminate, and may be very short. On the trailing edge (deactivation), the eFex’s should provide
additional timing control for the GTReset and Reset signals on the Aurora interface.

Slots 3-8 have 4 resets each. This is to cover the case of jFex where each of 4 processors has its own
data link to the ROD. It is expected that eFex boards in these slots will only use the M=0 reset.

Slots 9-14 only have a single reset. These slots will only be populated by eFEX boards which only
require one reset.

CRC (9-bit)

CRC is included to provide additional robustness on this link. Erroneous resets could cause loss of data.
Choice of polynomial is from https://users.ece.cmu.edu/~koopman/crc/index.html. The chosen
polynomial is 0x17d in Koopman format of 0x2fb in explicit+1 format.
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3.3 Readout Control - FW development strategy

The HUB Readout Control FW features one receiver (RX). In order to debug the design, the standard
Xilinx diagnostic components are being used to monitor the data flow (as for example like the ILA and
VIO). The physical layer is configured with the use of GT wizard.

word 0 word 1 weord 2 word 3

bit OXBC=K28.5 bit bit bit

a 0 [H] slot 3 linkreset O [H] [H]

1 0 1 slot 3 linkreset 1 1 1

2 1 2 slot 3 linkreset 2 2 2

3 1 3 slot 3 link reset 3 3 3

4 1 4 slot4 link reset O 4 4

= 1 5 slot4 linkreset 1 5 5

E 0 E slot 4 link reset 2 B B

7 1 7 slot 4 link reset 3 7 7

2 wersiond 8 slot5 link reset O 2 2

9 wversion 1 9 slot5 linkreset 1 0

10 wersion 2 10 slot5 link reset 2 10 0 10

11 version 3 11 slot 5 link reset 3 11 0 11

1z | 0 | 12 slotélinkreset O 12 : 12

13 0 13 slot & linkreset 1 13 0 13

14 ROD_BUSY (to all slots) 14 slot 6 link reset 2 14 0 14

15 Aurgra_lnit [all links) 15 slot € link reset 3 15 0 15

16 slot3 channel up 16 =slot 7 linkreset O 16 0 16

17 slot4 channel up 17 =slot 7 linkreset 1 17 0 17

12 sloth channel up 12 =slot 7 link reset 2 12 0 12

15 sloté channel up 19 =slot 7 link reset 3 15 0 15

20 slot? channel up 20 =slot 8 linkreset O 20 0 20

21 slotd channel up 21 =slot 8 linkreset 1 21 0 21

22 slot9 channel up 22 =slot 8 link reset 2 22 0 22 (

23 slot10 channel up 23 =slot 8 link reset 3 23 0 23 CRC [9-bit)
24 slotll channel up 24 slot 9 link reset 24 0 24 CRC [3-bit)
25 slotl2 channel up 25 slot 10 link rezet 25 0 25 CRC [3-bit)
26 slotl3 channel up 26 =slot 11 link reset 26 0 26 CRC [3-bit)
27 slotl4 channel up 27 slot 12 link rezet 27 0 27 CRC [3-bit)
28 0 28 =lot 13 link reset 28 0 28 CRC [3-bit)
29 0 29 slot 14 link reset 29 0 29 CRC [3-bit)
30 0 30 0 30 0 30 CRC [3-bit)
31 0 31 0 31 0 31 CRC [3-bit)

Table 3: Readout_Citrl bit assignments.
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4.0 Specification for the HUB Safe Configuration

Introduction

During the regular operation, the HUB firmware is obliged to control the group of signals which are
wired to the FPGA. These signals are handled on the HUB FPGA by the Safe Configuration
component. This piece of firmware is in charge to properly receive the signals and control them by the
ILA and VIO component. The HUB Safe Configuration needs to present in any type of HUB
configuration.

Logic Analyzer (ILA)

The customizable Integrated Logic Analyzer (ILA) IP core is a logic analyzer core that can be used to
monitor the internal signals of a design [4]. The ILA core includes many advanced features of modern
logic analyzers, including Boolean trigger equations, and edge transition triggers. Because the ILA core
is synchronous to the design being monitored, all design clock constraints that are applied to your
design are also applied to the components inside the ILA core.

Virtual Input/Output (VIO)

The LogiCORE™ [P Virtual Input/Output (VIO) core is a customizable core that can both monitor and
drive internal FPGA signals in real time [5]. The number and width of the input and output ports are
customizable in size to interface with the FPGA design. Because the VIO core is synchronous to the
design being monitored and/or driven, all design clock constraints that are applied to your design are
also applied to the components inside the VIO core. Run time interaction with this core requires the use
of the Vivado® logic analyzer feature.

SYSMON

Optionally, the HUB configuration can include the SYSMON (SLRO and SLR1): Each super logic
region: SLRO and SLR1 has one system monitor to provide for monitoring supply voltages within the
SLR. The 12C DRP and JTAG DRP access is limited to the master SLR only (SYSMONE1_X0YO for
devices with two SLRs) [7]. The system monitors can be placed in the bottom SLRO
(SYSMONE1_X0YO0) and then consecutively in the upper SLR increasing Y locations
(SYSMONE1_X0Y1). Monitoring across SLR boundaries is not possible. Temperature, VCCINT,
VCCAUX, VCCBRAM measurements are specific to an individual SLR. For the UltraScale FPGAs
SYSMONEI1, the System Management Wizard provides I2C functionality to the slave SLRs using the
DRP port and additional logic. The SYSMON has numerous operating modes that are user-defined by
writing to the control registers, which can be accessed through DRP, JTAG or 12C. It is also possible to
initialize these register contents when the SYSMON is instantiated in a design using the block
attributes.
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No

Signal name

Location and I/0
Standards

Components

Direction

Logic_Clk_320.64_Mhz_to_FPGA_Dir
Logic_Clk_320.64_MHz_to_FPGA_Cmp

PACKAGE_PIN K22
PACKAGE_PIN J22

IOSTANDARD LVDS
DIFF_TERM_ADV
TERM_100 DQS_BIAS
TRUE EQUALIZATION
EQ_LEVELO

IBUFGDS

IN

Logic_Clk_40.08_Mhz_to_FPGA_Dir
Logic_Clk_40.08_Mhz_to_ FPGA_Cmp

PACKAGE_PIN J24
PACKAGE_PIN H24

IOSTANDARD LVDS
DIFF_TERM_ADV
TERM_100

DQS_BIAS TRUE
EQUALIZATION
EQ _LEVELO

IBUFGDS

IN

Ref 4008_Mhz_from_Other Hub_Dir
Ref_4008_Mhz_from_Other_Hub_Cmp

PACKAGE_PIN H23
PACKAGE_PIN G23

IOSTANDARD LVDS
DIFF_TERM_ADV
TERM_100

DQS_BIAS TRUE
EQUALIZATION
EQ_LEVELO

IBUFGDS

IN

Ref 4008_MHz_from_ FPGA_to_Rec_Dir
Ref_4008_MHz_from_FPGA_to_Rec_Cmp

PACKAGE_PIN AV31
PACKAGE_PIN AW31

Controling only, an VIO
component added. A
default value set to 0.

OouT
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IOSTANDARD LVDS

4 PLL_4008_Mhz_Lock Detect_to FPGA PACKAGE_PIN B27 Monitoring only, an ILA [N
component added.
IOSTANDARD LVCMOS18
5 PLL_32064_MHz_Lock_Detect_to_ FPGA [PACKAGE_PIN B26 Monitoring only, an ILA [N
component added.
IOSTANDARD LVCMOS18
6 Select_Input_Second_40_Fanout PACKAGE_PIN A26 Controling only, an VIO | OUT
component added. A
IOSTANDARD LVCMOS18 \default value set to 0.

7 FPGA_SW_A_ATC_LOOP_DET PACKAGE_PIN AV13 Controling only, an VIO |OUT
FPGA_SW_B_ATC_LOOP_DET PACKAGE_PIN AT14 component added. A
FPGA_SW_C_ATC_LOOP_DET PACKAGE_PIN AV15 default value set to 0.

IOSTANDARD LVCMOS33
SLEW SLOW
DRIVE 4

8 FPGA_SW_A_LOOP_DETECTED PACKAGE_PIN AY15 Monitoring only, an ILA [N
FPGA_SW_B_LOOP_DETECTED PACKAGE_PIN AU13 component added.
FPGA_SW_C_LOOP_DETECTED PACKAGE_PIN AV16

IOSTANDARD LVCMOS33

9 FPGA_SW_A_MDC PACKAGE_PIN AW13 Controling only, an VIO  |OUT
FPGA_SW_B_MDC PACKAGE_PIN AT16 component added. A
FPGA_SW_C_MDC PACKAGE,_PIN AY13 default value set to 0.

IOSTANDARD LVCMOS33
SLEW SLOW
DRIVE 4

10 [FPGA_SW_A_MDIO PACKAGE_PIN AW15 Monitoring only, an ILA [N
FPGA_SW_B_MDIO PACKAGE_PIN AU16 component added.
FPGA_SW_C_MDIO PACKAGE_PIN AY 14

IOSTANDARD LVCMOS33
PULLUP TRUE
11 [ISO_SLOT_HW_ADRS_0 PACKAGE_PIN AT12 Monitoring only, an ILA [N

ISO_SLOT_HW_ADRS_1

PACKAGE_PIN AT11

component added.
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ISO_SLOT_HW_ADRS_2
ISO_SLOT_HW_ADRS_3
ISO_SLOT_HW_ADRS_4
ISO_SLOT_HW_ADRS_5
ISO_SLOT_HW_ADRS_6
ISO_SLOT_HW_ADRS_7

PACKAGE_PIN AU12
PACKAGE_PIN AU11
PACKAGE_PIN AV11
PACKAGE_PIN AW12
PACKAGE_PIN AW11
PACKAGE_PIN AY12
IOSTANDARD LVCMOS33

12 |SHELF_ADRS_0_TO_FPGA PACKAGE_PIN BB15 Monitoring only, an ILA [N
SHELF_ADRS_1_TO_FPGA PACKAGE_PIN BB14 component added.
SHELF_ADRS_2_TO_FPGA PACKAGE_PIN BA14
SHELF_ADRS_3_TO_FPGA PACKAGE_PIN BB13
SHELF_ADRS_4_TO_FPGA PACKAGE_PIN BB12
SHELF_ADRS_5_TO_FPGA PACKAGE_PIN BB11
SHELF_ADRS_6_TO_FPGA PACKAGE_PIN BA12
SHELF_ADRS_7_TO_FPGA PACKAGE_PIN BA11

IOSTANDARD LVCMOS33

13 |OVERALL_ADRS_0_TO_RES_NET PACKAGE_PIN BF25 Controling only, an VIO | OUT
OVERALL_ADRS_1_TO_RES_NET PACKAGE_PIN BE25 component added. A
OVERALL_ADRS_2_TO_RES_NET PACKAGE_PIN BF26 default value set to 0.
OVERALL_ADRS_3_TO_RES_NET PACKAGE_PIN BE27
OVERALL_ADRS_4_TO_RES_NET PACKAGE_PIN BF27
OVERALL_ADRS_5_TO_RES_NET PACKAGE_PIN BE28
OVERALL_ADRS_6_TO_RES_NET PACKAGE_PIN BE29
OVERALL_ADRS_7_TO_RES_NET PACKAGE_PIN BE30

IOSTANDARD LVCMOS18
SLEW SLOW
DRIVE 4

14 |[HUB_I2C_TO_FPGA_SCL_0 PACKAGE_PIN BE16 No monitoring. IN
HUB_I2C_TO_FPGA_SDA_0 PACKAGE_PIN BF16
Hub_I2C_TO_FPGA_SCL_1 PACKAGE PIN BA29
HUb_IZC_TO_FPGA_SDA_l PACKAGE_PIN BB29

IOSTANDARD LVCMOS18

15 [2C_Buf 1501_ENABLE PACKAGE_PIN BA16 Controling only, an VIO  |OUT
12C_Buf 1502_ENABLE PACKAGE_PIN BA15 component added. A
12C_Buf 1503_ENABLE PACKAGE_PIN BB16 default value set to 1 for

12C_Buf 1501_ENABLE,
others set to 0.
IOSTANDARD LVCMOS33
SLEW SLOW
DRIVE 4
16 Recvr_MiniPOD_INTR_B PACKAGE_PIN AR15 Monitoring only, an ILA  [IN

Trans_ MiniPOD INTR_B

PACKAGE_PIN AN16

IOSTANDARD LVCMOS33

component added.
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17 |Recvr_MiniPOD_RESET B PACKAGE_PIN AR14 Controling only, an VIO | OUT
Trans_MiniPOD RESET B PACKAGE_PIN AP13 component added. A
default value set to 1.
IOSTANDARD LVCMOS33
SLEW SLOW
DRIVE 4
18 |Recvr_MiniPOD_SCL PACKAGE_PIN AR12 Controling only, an VIO | OUT
Trans_MiniPOD_SCL PACKAGE_PIN AN15 component added. A
default value set to 0.
IOSTANDARD LVCMOS33
SLEW SLOW
DRIVE 4
19 |[Recvr_MiniPOD_SDA PACKAGE_PIN AR13 Monitoring only, an ILA [N
Trans_MiniPOD SDA PACKAGE_PIN AP15 component added.
IOSTANDARD LVCMOS33
20 |ACCESS_SIGNAL_1_FROM_FPGA PACKAGE_PIN AT30 Controling only, an VIO | OUT
IACCESS_SIGNAL_2 FROM_FPGA PACKAGE_PIN AT31 component added. A
default value set to 0.
IOSTANDARD LVCMOS18
SLEW SLOW
DRIVE 4
21 HUB_FPGA_LED50_DRV PACKAGE_PIN BF29 Controling only, an VIO | OUT
HUB_FPGA_LED51_DRV PACKAGE_PIN BF30 component added. A
HUB_FPGA_LED52_DRV PACKAGE_PIN BF31 default value set to 0.
IOSTANDARD LVCMOS18
SLEW SLOW
DRIVE 4
22  |Hubs_SMB_Alert B PACKAGE_PIN AP16 Monitoring only, an ILA [N
component added.
IOSTANDARD LVCMOS33
23 |ALL_HUB_POWER_GOOD_TO_FPGA PACKAGE_PIN AM16 Monitoring only, an ILA [N
component added.
IOSTANDARD LVCMOS33
24 MGT_FO_EQU_ENB_GRP_1 PACKAGE_PIN C25 Controling only, an VIO  |OUT

MGT_FO_EQU_ENB_GRP_2
MGT_FO_EQU_ENB_GRP_3
MGT_FO_EQU_ENB_GRP_4
MGT_FO_EQU_ENB_GRP_5
MGT_FO_EQU_ENB_GRP_6
MGT_FO_EQU_ENB_GRP_7
MGT_FO_EQU_ENB_GRP_8
MGT_FO_EQU_ENB_GRP_9
MGT_FO_EQU_ENB_GRP_10
MGT_FO_EQU_ENB_GRP_11

PACKAGE_PIN A25
PACKAGE_PIN B25
PACKAGE_PIN A24
PACKAGE_PIN C24
PACKAGE_PIN B22
PACKAGE_PIN D20
PACKAGE_PIN C20
PACKAGE_PIN A23
PACKAGE_PIN A21
PACKAGE_PIN A20

component added. A
default value set to 0.
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MGT_FO_EQU_ENB_GRP_12
MGT_FO_EQU_ENB_GRP_13

PACKAGE_PIN A19
PACKAGE_PIN A18

IOSTANDARD LVCMOS18
SLEW SLOW
DRIVE 8
25 [TBD_SPARE_LINK_0_Dir PACKAGE_PIN AV26 Controling only, an VIO  |OUT
TBD_SPARE_LINK_0_Cmp PACKAGE_PIN AW26 component added. A
TBD_SPARE_LINK_1_Dir PACKAGE_PIN AT27 default value set to 0.
TBD_SPARE_LINK_1_Cmp PACKAGE_PIN AU27
TBD_SPARE_LINK_2_Dir PACKAGE_PIN AY27
TBD_SPARE_LINK_2_Cmp PACKAGE_PIN AY28
TBD_SPARE_LINK_3_Dir PACKAGE_PIN AT29
TBD_SPARE_LINK_3_Cmp PACKAGE_PIN AU29
IOSTANDARD
LVCMOS18SLEW SLOW
DRIVE 4
26 ROD_PRESENT _B_TO_FPGA PACKAGE_PIN AW27 Monitoring only, an ILA [N
component added.
IOSTANDARD LVCMOS18
27 ROD_Power_Control_2_FPGA PACKAGE_PIN AW28 Monitoring only, an ILA [N
ROD_Power_Control_3_FPGA PACKAGE_PIN AV30 component added.
ROD_Power_Control_4_FPGA PACKAGE_PIN AV29
IOSTANDARD LVCMOS18
28 |ROD_Power Enable PACKAGE_PIN AR17 Controling only, an VIO  |OUT
ROD_Power_Enable B PACKAGE_PIN AP17 component added.
A default value:
IOSTANDARD LVCMOS33 ROD_Power_Enable set 0
SLEW SLOW ROD_Power_Enable_B set 1
DRIVE 4
29 |FPGA_RODs_SMBALERT_B PACKAGE_PIN BB28 Monitoring only, an ILA  [IN
component added.
IOSTANDARD LVCMOS18
30  [Phys_U21_TXDO PACKAGE_PIN BA36 Controling only, an VIO  |OUT
Phys_U21_TXD1 PACKAGE_PIN AY35 component added. A
Phys_U21_TXD?2 PACKAGE_PIN BB36 default value set to 0.
Phys_U21_TXD3 PACKAGE_PIN BA35
Phys_U21_TX_EN PACKAGE_PIN BB34
Phys_U21_GTX_CLK PACKAGE_PIN BA34
Phys_U22_TXDO0 PACKAGE_PIN AR36
Phys_U22_TXD1 PACKAGE_PIN AT36
Phys_U22_TXD?2 PACKAGE_PIN AR35
Phys_U22_TXD3 PACKAGE_PIN AT35
Phys_U22_TX_EN PACKAGE_PIN AU34
Phys_U22_GTX_CLK PACKAGE_PIN AT34
IOSTANDARD LVCMOS18
31 [Phys_U21_CLK125_LED_MODE PACKAGE_PIN AU33 Monitoring only, an ILA [N
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Phys_U21_RXD0_MODEO
Phys_U21_RXD1_MODE1
Phys_U21_RXD2_MODE?2
Phys_U21_RXD3_MODE3
Phys_U21_RX_DV_CLK125_EN
Phys_U21_RX_CLK_PHYAD2
Phys_U22_CLK125_LED_MODE
Phys_U22_RXD0_MODEO
Phys_U22_RXD1_MODE1
Phys_U22_RXD2_MODE?2
Phys_U22_RXD3_MODE3
Phys_U22_RX_DV_CLK125_EN
Phys_U22_RX_CLK_PHYAD2

PACKAGE_PIN BC31
PACKAGE_PIN BA32
PACKAGE_PIN BB33
PACKAGE_PIN AY33
PACKAGE_PIN BB31
PACKAGE_PIN AV33
PACKAGE_PIN AY34
PACKAGE_PIN AV35
PACKAGE_PIN AV36
PACKAGE_PIN AV34
PACKAGE_PIN AU32
PACKAGE_PIN AW32
PACKAGE_PIN AW33

IOSTANDARD LVCMOS18

component added.
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Spare_OSC_TO_FPGA_Dir

PACKAGE PIN AU28

IBUFGDS

IN

Spare_OSC_TO_FPGA_Cmp PACKAGE PIN AV28
IOSTANDARD LVDS

DQS_BIAS TRUE

Table 4: “Hub Safe Configuration” signal list, including the location and I/O standard, components
which are being used to receive these signals and directionality.

Hub FPGA Signal Types:
Clock and Clock Management Signals:

Logic_Clk_320.64_MHz_to_FPGA_Dir/Cmp
Logic_Clk_40.08_MHz_to_FPGA_Dir/Cmp

These are the main Logic Clock signals for the Hub FPGA. These are AC coupled LHC locked clocks.
The FPGA must receive them as differential signals, 100 Ohm terminate them, and DC Bias these
FPGA inputs by including the proper combination of DQS_Bias and EQ_Level0 attributes in the setup
of these I/0 Blocks. Even if these clocks are not used in a minimal safe FPGA design they must still be
properly received.

Ref_40.08_MHz_from_Other_Hub_ Dir/Cmp

This is an AC coupled LVDS input to the Hub FPGA. In a shelf with two Hub Modules this clock path
is used on the Hub that does not receive an Optical Felix TTC signal. Because this is AC coupled the
I/0 Block that receives this signal must be setup with the correct combination of the DQS_Bias and
EQ_LevelO attributes. This FPGA input should include a 100 Ohm differential terminator. This input
needs to be setup and instantiated in all versions of the Hub FPGA firmware.
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Ref_40.08_MHz_from_FPGA_to_Rec_ Dir/Cmp

This is an LVDS output from the Hub FPGA that runs to an LVDS receiver and then connects to the
reference input on the 40.08 MHz PLL. I believe that we should include this output even in a minimal
safe FPGA design even ifvwe only tie the input to the LVDS driver Low.

PLL_40.08_Mhz_Lock_Detect_to_FPGA
PLL_320.64 MHz Iock Detect_to FPGA

These are two Lock Detect signals from the PLL Clock circuits on the Hub Module. When Hi they
indicate that the associated PLL has locked onto its reference input. The FPGA needs to always provide
1.8V CMOS receivers for these two signals.

Select_Input_Second_40_Fanout

This signal is an output from the Hub FPGA. It is used to enable or disable the Hub circuit board from
sending out 40.08 MHz Reference Clocks on Zone-2 of the Backplane. Recall that in a shelf with 2
Hub Modules, that only the primary Hub that receives the Optical Felix TTC signal will send out its
40.08 MHz Reference Clocks to the FEX modules. The secondary Hub (the Hub that does not receive
an Optical Felix TTC signal) must not send out its Zone-2 Reference Clocks. This is a 1.8V CMOS
open-drain output from the Hub Module. When Low it enables the Hub Module to send out its Zone-2
Reference Clocks. When the open-drain output transistor in the FPGA 1/0O Block is Off then its
backplane Reference Clock output drives will be shutdown. In a minimal safe design we want this
open-drain output to pull this signal Low so that we can see these Reference Clock outputs.

SPARE_OSC_TO_FPGA_Dir/Cmp

This is a spare differential clock input to the Hub FPGA. As long as we are not installing this part
(U562) then nothing special needs to be done with these input pins to the FPGA even in a minimal safe
FW design.

Ethernet Switch Chip Management Signals:

Each of the 3 Broadcom Ethernet Switch chips has its own set of 4 management signals with the Hub
FPGA. See Hub Circuit Diagram 17.

FPGA_SW_X_ATC_LOOP_DET

This is a control signal from the Hub FPGA to the Ethernet Switch chips. I assume that this signal will
eventually be controlled from a bit in an IPBus visible register. A minimal Hub FPGA design could
just tie this signal Low. A Slow Slew and 4 mA Drive level is fine for this 3.3V CMOS static level
output signal.
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FPGA_SW_X_LOOP_DETECTED

This is a status signal from the Broadcom Switch chips to the Hub FPGA. I assume that this status bit
will eventually be visible in an IPBus register. The FPGA needs to at least always provide a receiver
for this 3.3V CMOS input signal.

FPGA_SW_X_MDC

Because the MDC/MDIO interface on the Broadcom Switch chips is in Slave mode, this clock signal
runs from the Hub FPGA to the Switch chip. Eventually I assume that these pins on the Hub FPGA
will be controlled by firmware that implements the MDC/MDIO part of a MAC. For minimal safe
firmware this line could just be driven Low by a Slow Slew 4 mA 3.3V CMOS output driver.

FPGA_SW_X_MDIO

This is a bi-directional data line between the Hub FPGA and the MDC/MDIO interface in the
Broadcom Switch chips. Eventually I assume that these pins on the Hub FPGA will be handled by
firmware that implements the MDC/MDIO part of a MAC. In a minimal safe Hub FPGA design I
would provide a 3.3V CMOS receiver for this signal with a weak pull-up resistor at its input.

Hardware Address Signals:

ISO_SLOT_HW_ADRS_X

These 8 signals bring the backplane Hardware Slot Address to the Hub FPGA. The IPMC module also
receives these signals. Even if the Hub FPGA is not going to use this Hardware Slot number
information it must still receive these 8 lines with 3.3V CMOS receivers.

SHELF_ADRS_X_TO_FPGA

These are 8 signals that bring the Shelf Address information from the IPMC to the Hub's FPGA. These
lines connect to "User I/0" pins on one of the ARM CPUs in the IPMC module. The Hub Firmware
needs to at least always provide 3.3V CMOS receives for these signals.

OVERALL_ADRS_X_TO_RES_NET

These are 8 outputs from the Hub FPGA that provide an Overall Hardware Address to the ROD
mezzanine. This Overall Hardware Address is made up of the Slot Hardware Address that comes from
the Backplane and the Shelf Hardware Address that comes from the IPMC. In a minimal safe FPGA
implementation I would just tie all 8 of these Overall Hardware Address lines Low. These can be 1.8V
CMOS Slow Slew 4 mA Drive outputs.
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I2C Bus Signals:

Hub_I2C_to_FPGA_SCL
Hub_I2C_to_FPGA_SDA

Note that this I2C bus makes TWO connections to the Hub FPGA. It connects to pins:

BE16 10_L23P_T3U_N8_I2C_SCLK_65
BF16 I0_L23N_T3U_NO9_I2C_SDA_65

that provide for a Slave 12C interface to the FPGA System Monitor. It connects to pins:

BA29 I0_L18P_T2U_N10_AD2P_67
BB29 10_L18N_T2U_N11_AD2N_67

so that one can implement a Master 12C interface so that for example the Hub FPGA can talk to the
Hub's DCDC Converter power supplies. In a minimal safe design both of these I2C signals at both pin
pairs should connect to 1.8V CMOS Receivers.

I12C_Buf_150X_ENABLE

These are control signals from the Hub FPGA to the Sensor I2C Bus translator/buffer chips. These
translator/buffer chips allow the overall Sensor 12C Bus on the ROD-Hub cards to be divided up into
sections. Eventually we may need to control dividing up the Sensor 12C bus either from bits in an
IPBus visible register of from a control signal from the ROD to the Hub. For a minimal safe Hub
FPGA design these 3 I12C buffer control signals can just be tied Hi which will enable these 12C
translator/buffers. These control signals are 3.3V Slow Slew 4 mA Drive outputs from the Hub FPGA.

MiniPOD Management Signals:

Each of the MiniPODs has 4 management signals associated with it. The Hub's Receiver and
Transmitter MiniPODs each have their own private set of these 4 management signals. The setup of the
MiniPOD management signals on the Hub is very similar to that used on the CMX card.

Recvr_MiniPOD_INTR_B
Trans_MiniPOD_INTR_B

Interrupt signals from the MiniPODs to the FPGA. Low indicates interrupt. The FPGA should always
provide 3.3V CMOS receivers for these two signals.

Recvr_MiniPOD_RESET_B
Trans_MiniPOD_RESET_B

These are Reset signals from the FPGA to the MiniPODs. Low indicates Reset. A minimal safe design
should at least drive these lines Hi with a Slow Slew 4 mA Drive 3.3V CMOS output. In a full
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firmware design I assume that these Reset signals will be controlled from bits in an IPBus visible
register.

Recvr_MiniPOD_SCL
Trans_MiniPOD_SCL

These are the clock signals for the bi-directional serial data path between the FPGA and the MiniPODs.
In a minimal safe design I would drive this signals Low with a Slow Slew 4 mA Drive 3.3V CMOS
output.

Recvr_MiniPOD_SDA
Trans_MiniPOD_SDA

These are the bi-directional data lines for the serial data path between the FPGA and the MiniPODs. In
a minimal design I would provide a 3.3V CMOS receiver for these signals.

Miscellaneous Select I/0 Signals:
ACCESS_SIGNAL_X_FROM_FPGA

These two output signals from the FPGA run to a translator/buffer chip and then to pins in the front
panel J2 connector. See Hub Circuit Diagram 53. The purpose of these signals is to allow one to see
with an oscilloscope some aspect of the FPGA's operation. Unless needed for something special these
1.8V CMOS output signals can be configured for a Slow Slew rate and modest 4 mA Drive. A minimal
safe Hub FPGA design could just tie these 2 signals Low.

HUB_FPGA_LED5X_DRV

These three signals are outputs from the Hub FPGA that control front panel LEDs. These are 1.8V
CMOS signals and using a Slow Slew and 4 mA of Drive would be fine.
A minimal safe Hub FPGA design could just tie these 3 output signals Low.

Hubs_SMB_Alert_B

This is an input signal to the Hub's FPGA from the 7 DCDC Converter power supplies on the Hub
Module. When Low it indicates that one or more of these Hub power supplies is in trouble (or at least
wants attention). Normally this signal should be Hi. This is a 3.3V CMOS signal and the FPGA must
always have a receiver for it even if it does not make use of this signal.

ALL_HUB_POWER_GOOD_TO_FPGA

This is an input signal to the Hub's FPGA from the Power Control circuits on the Hub Module. This is
a 3.3V Select I/O signal in Bank 84. When Low this signal indicates that there is some kind of power
supply problem on the Hub Module. When Hi this signal indicates: that all 7 DCDC Converters report
that they are operating correctly, and that the Isolated +12V supply is Enabled, and that the output
from the Linear MGT_AVAUX and BULK_2V5 supplies is good. The Hub FPGA must always
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instance a 3.3V CMOS receiver for this signal even if it does not make use of this signal. This signal
comes through a 2.7k Ohm isolation resistor from a 5V source.

MGT_FO_EQU_ENB_GRP_XX

These 13 control signals are outputs from the Hub FPGA that enable or disable the equalization in the
MGT Fanout chips. All fanout chips that service a given data source either have their equalization
enabled or disabled. I assume that eventually these 13 equalization enable signals will be separately
controllable from bits in an IPBus visible register. In a minimal safe Hub FPGA design all of the
Equalization Enable signals can just be tied HI. I would drive them as 1.8V CMOS outputs with Slow
Slew and 8 mA of Drive. The loading on these signals will only be about 150 uA but the high Drive
level may help if we need to ramp up the FAN_1V8 rail voltage.

TBD_SPARE_LINK_X_Dir/Cmp

These are 8 To Be Determined spare lines between the Hub and ROD FPGAs. Currently none of
them have an assigned function. If needed they can be operated as either 8 separate 1.8V CMOS
signals or as 4 separate LVDS signals. As with all CMOS signals we can not just leave them floating.
As unassigned spare signals the agreement with ROD is that we will run them as 8 separate CMOS
signals and that the Hub will drive them and the ROD will receive them. Further the agreement with
ROD is that the Hub will keep these signals tri-stated until the ROD asserts it Power Control #2 signal
HI to the Hub. See Hub Circuit Diagram 42. Even in a minimal safe firmware design the Hub needs to
implement this functionality. These 8 lines should be driven with Slow Slew 4 mA Drive 1.8V CMOS
output blocks.

Phys_U21 and Phys_U22 signals:

Each Phys Chip makes 16 connections with the Hub's FPGA. In the real Hub operation these 16 signals
will be managed by MAC IP firmware. This RGMII connection between the FPGA and the Phys Chips
includes signals that may require fast slew rates, higher drive current, and DCI back (series)
termination. These RGMII signals have been laid out carefully on the Hub circuit to minimize cross-
talk, reflections, and signal loss. Careful consideration must be given to how the RMGII signals are
handled in the FPGA I/0O Blocks to provide both a good RGMII interface and to minimize interference
with other parts of the Hub Module. For a minimal safe Hub FPGA design we still should handle these
CMOS signals in a defined rational way. These signal should be driven with Slow Slew 1.8V CMOS
outputs tied Low:

Phys_U2X_TXDO
Phys_U2X_TXD1
Phys_U2X_TXD2
Phys_U2X_TXD3
Phys_U2X_TX_EN
Phys_U2X_GTX_CLK
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Phys_U2X_MDC
We should provide 1.8V CMOS receivers for the following signals:

Phys_U2X_RXDO0__MODEO
Phys_U2X_RXD1__MODE1
Phys_U2X_RXD2__MODE?2
Phys_U2X_RXD3__MODE3
Phys_U2X_RX_CLK__PHYAD2
Phys_U2X_RX_DV__CLK125_EN
Phys_U2X_CLK125__LED_MODE
Phys_U2X_MDIO
Phys_U2X_INT_B

ROD Present and ROD Power Control Signals:

These 7 signals have to do with letting the Hub know whether or not a ROD is installed on it,
Controlling (i.e. enabling) the power on the ROD, and letting the Hub know whether or not all ROD
power is good and that the ROD is ready for normal trigger system operation.

ROD_PRESENT_B_TO_FPGA

This signal is a pull-down resistor on the ROD. When the ROD is NOT present this signal goes HI on
the Hub. The Hub must always provide a 1.8V CMOS receiver for
this signal even if it does not use it.

ROD_Power_Control_2_FPGA

This is an input to the Hub's FPGA. When HI this signal indicates that all power supplies on the ROD
are operating correctly. The Hub must always provide a 1.8V CMOS receiver for this signal even if it
does not use it.

ROD_Power_Control_3_FPGA
This is an input to the Hub's FPGA. When HI this signal indicates that the ROD is Configured and

fully ready for normal L1Calo operation. The Hub must always provide a 1.8V CMOS receiver for this
signal even if it does not use it.

ROD_Power_Control_4_FPGA

This is a spare power control signal. In a minimal safe firmware design the Hub should provide a 1.8V
CMOS receiver for this signal with a weak pull-up resistor at its input.

ROD_Power_Enable
ROD_Power_Enable_B
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These two signal are outputs from the Hub FPGA that through some hardwired logic on the Hub tell
the ROD when it may turn ON its power supplies. These are 3.3V Slow Slew 4 mA Drive CMOS
outputs. A minimal safe design (that just locks OFF the ROD power) should set ROD_Power_Enable
Low and set ROD_Power_Enable_B Hi.

FPGA_RODs_SMBALERT_B

This is an input to the Hub's FPGA that when LOW indicates a power supply problem on the ROD.
During normal operation this signal should always be HI. Pull up current to 1V8 is provided by a 1k
Ohm resistor on page 25 of the ROD schematics. A normal 1.8V CMOS receiver should be used. The
FPGA needs to always provide a receiver for this signal.

5. Readout Data (Aurora 8b10b)

Figure 15 shows the Hub's distribution of readout data in the context of the cards in the ATCA shelf.
The readout data comes from the Node slots and from the FPGA on each Hub module. All of this data
flows to both the ROD and to the FPGA on each Hub. The arrangement shown in Figure 14 supports 2
independent streams of readout data. That is, the readout stream processed by the ROD and Hub FPGA
on Hub-1 can be independent of the readout stream flowing into Hub-2. The FEX-HUB receives 6
serial streams of Readout Data from each FEX Module using the Aurora8b10b protocol. Currently the
link rate is set to 6.4Gbps. The Aurora implementation for the HUB FPGA will be conducted with the
use of Aurora 8b10b IP core (Wizard). The Xilinx Aurora 8B/10B core supports the AMBA® protocol
AXI4-Stream user interface [3]. The core implements the Aurora 8B/10B protocol using the high-speed
serial transceivers. The Aurora 8B/10B core (Figure 15) is a scalable, lightweight, link-layer protocol
for high-speed serial communication. The protocol is open and can be implemented using Xilinx FPGA
technology. The protocol is typically used in applications requiring simple, low-cost, high-rate, data
channels and is used to transfer data between devices using one or many transceivers. The Aurora8b10b
IP core supports: 7 series GTX/GTH, UltraScale GTH, UltraScale+ GTH, GTP transceivers. Officially
the Aurora8b10b IP core does not support the GTY transceivers. The HUB FPGA is equipped with two
type of MGT transceivers (GTY and GTH) and therefore, two different implementation method will be
used. The GTY requires non-standard implementation. That method assumes that the Aurora IP core
(wizard) will generate the Aurora 8b10b protocol files, while the GT wizard will be used to configure
the physical layer. In the final step, the merging process is foreseen to provide the Aurora8b10b for
GTY transceivers.

The Xilinx statement is that there is not really technical reason behind Aurora 8b10b not supporting
GTY transceivers. But since GTY transceivers are meant to be targeted for higher line rate, they
recommend to use the Aurora 64b66b for better throughput.

Finally, we figured out the method to implement the Aurora8b10b protocol in GTY transceivers. The
FW design is based on the Xilinx example. And the method is presented below.

Aurora8b10b IP core configures two parts: link layer (protocol) and physical layer (GT part). In real,
the Aurora8b10b core uses the GT wizard to configure the physical layer. Basically, two IP cores are
being used to provide full setup. Thus, in order to implement the Aurora8b10b in GTY, the GT wizard
needs to be run “manually” to configure the GTY transceivers.

37



Hub-Module Readout Data Distribution
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Figure 15. Illustration of FEX-Hub distribution of high-speed readout data signals.
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Figure 16. The Aurora 8b10b overview (Xilinx).
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Aurora 8b10b implementation in GTY - recipe (1)

Standard Aurora8b10b IP core (GTH) configures the Physical and Link Layer:

Aurora 8B10B (11.0) ‘

iﬂ Documentation | P Location [ Switch to Defaults

[] Show disabled parts Component Name | aurora_gbiob_0
Core Options | Shared Logic
Physical Layer
Lane Width (Bytes) | 2 -
Line Rate (Gbps) |5

Column Used right -
Lanes 1 -
Starting 6T Quad | Quad X0Y3 L4
Starting 6T Lane | X0Y12 b3

T Refk Selection | MGTREFCLKD of Quad X0Y3 =
GTRefck Mz} | 100 -
Tk Mz} | 125

[|-6ro_orp o

%CORE’CONTROL Dataflow Mode R¥-anly Simplex -

aLGT_SERIAL_RKUSER_DATA_M_AXI_RKR = Iterface Framing .
=x_system_reset CORE_STATUS &R ﬁ R— — .
=—qt_reset link _reset_out = e — .
=irit_ck_in tx_out_ck =
T~ s B (] Srambler /Descrambler ] Littie Endian Support
m=gyric_chk Error Detection
=gt refckl e

Debug and Control
[] Vivado Lab Tools

[[] Additional transceiver control and status ports
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Aurora 8b10b implementation in GTY — recipe (2)

Once the Aurora8b10b core is generated, open IP example Design

Project Manager - voul08_aurora_sh10b

Sources

A= 2et B

(= Design Sources (1)

-5 Simulation 5

Source Mode Properties. ..

Ctrl+E

Enable Core Container
Re-customize IP...

Generate Output Products. ..
Reset Output Products...

Copy IP...

Open IF Example Design. ..

Source File Propert

+ = [l

{F aurora_8b10b_I

IF name: Aur
Version: 11.
Interfaces: AXI
Description: Cus

impl
Status: Prod
License: Ind
Change Log: View

Vendor: Xilin

IP state: Cus
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IP Documentation

Disable File

Alt+|

Delete

Alt+Equals
Alt+Minus

Hierarchy Update
Refresh Hierarchy
IP Hierarchy

>

SetUsed In...

Edit Constraints Sets...
Edit Simulation Sets...

Add Sources...

Alt+A

Report IP Status

J T Project Summary X

Project Settings

Project name: wcu108_aurora_sb10b

Project location: C:/Design vcul108_aurora_8b10b_gty_at_5G_rx_simplex

Product family: Virtex UltraScale

Project part: Virtex-UltraScale VCU108 Evaluation Platform (xcwud35-fiva?104-2-e)

Top module name: Mot defined
Target language: Verilog

Simulator language: Mixed

Board Part

Display name: Virtex-UltraScale VCU 108 Evaluation Platform
Board part name: xilin. com:weu108:partd: 1.1

Repaository path:  Ci/f¥ilinxNivado,2018, 2/data boards board_files
URL: vy, Xilinx . comfweu 108

Board overview:  Virtex-UltraScale VCU 108 Evaluation Platform

Synthesis

Status: Not started

Messages: (1) 153 warnings
Active run: synth 1

Part: xovu095-fiva2104-2-e

Strategy:  Vivado Synthesis Defaults

DRC Violations

Run Implementation to see DRC results
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Aurora 8b10b implementation in GTY - recipe (3)

Open GT wizard to configure the GT part of the protocol:

UltraScale FPGAs Transceivers Wizard (1.6)

m Documentation ﬁ Presets | IP Location (L) Switch to Defaults

1P Symbol” Physical Resources Component Name | gtwizard_ultrascale_0
Basic | Physical Resources | Optional Festures | Structural Options
Right-click an channels to enahie and edit
A System
Transceiver configuration preset | GTY-Aurora_8B108* -
Transceiver type GTY b
Transmitter Receiver
o Line rate (Gbfs)  3.125 Linerate (Gbfs)  3.125
. . PLL type CPLL s PLL type CPLL
QPLL Fractional-N optign 2 QPLL Fractional-N options
e
10710 Requested reference 15625 Cale Requested reference 15625 Calc
. dlock (V) & dock (M) &
Resulting fractional part Resulting fractional part
o 0 o
. QPLL feedback divider QPLL feedback divider
f2r24) =0 fiz"29) =0
1di0T1_ck 1
| | [ErE ] Actual Reference 15 - Actual Reference 125
Clock (MHz) Clock (MHz)
A0YS
Encoding 88/108 hd Decoding 88/108
L[ (e -! User data width | 16 = User datawidth | 16
LU Internal data width 20 M Internal data width | 20
J0vL
e Buffer Enable (1) - Buffer Enable (1)
TXOUTCLK source | TXOUTCLKPMA v RXOUTCLK source | RXOLTCLKPMA
Advanced 2 Advanced
Differential swing Insertion lass at Nyquist (d&) 14
and Custom -
emphasis mode Equalization mode Auto

When Auto is spedified, the equalization mode implemented
by the Wizard depends on the value specified for insertion

loss at Nyquist. Refer to ¥ilinx UG576/UGS78 to determine

the appropriate equalization made for your system

Link coupling AC

Termination Programmable
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Aurora 8b10b implementation in GTY - recipe (4)

Once the GT files are generated, replaced them with the files generated by Aurora8b10b IP core:

| Project Manager - aurora_gb10b_0_example
Sources
AZTE 2e B
[=)-{= Design Sources ()
48 4% aurora_8b10b_0_exdes (zurora_sb10b_0_exdes.v) (12)
@ frame_chk_axi_to_ll_pdu_i - aurora_sb10b_0_AXI_TO_LL_EXDES (surora_sh10b_0_axi_to_|l_exdes.v)
8 frame_chedk_i - aurora_8b 10b_0_FRAME_CHECK (aurora_s8h10b_0_frame_check.v)
® aurora_module_i - aurora_8b10b_0_support (zurcra_8b10b_0_support.v) (4)
(8 dock_module_i - aurora_8b10b_0_CLOCK_MODULE (zurcra_s8b10b_0_dock_module.v)
(8 support_reset_logic_j - aurora_sb 10b_0_SUPPORT_RESET_LOGIC (aurora_sh10b_0_support_reset_logic.v) (1)
{1 Ey 0 (;
[=-@® aurora_sh 10b_0_i - aurora_8b10b_0 (aurora_sh10b_0.v) (1)

=14 inst - aurora_8b 10b_0_core (zurcra_8b10b_0_core.v) (3)
-8 reset_sync_user_dk_cdc_sync - aurora_sb10b_0_cdc_sync (zurora_sb10b_0_cdc_sync.v)
.48 gt_reset_cdc_sync - aurora_sb10b_0_cdc_sync (zurora_8b10b_0_cdc_sync.v)
[#-@® core_reset_logic_i - aurora_8b10b_0_RESET_LOGIC (zurora_2b10b_0_reset_logic
(@8 hpent_reset_cdc_sync - aurora_8b10b_0_cdc_sync (aurcra_Sb10b_0_cdo_sync.v)
[#1-@® rx_aurora_lane_simplex_v5_0_i - aurora_sb10b_0_R¥_AURORA_LAMNE_SIMPLEX_V5 (aurcra_sh10b_0_rx_aurora_lane_simplex.v) (5)
[=}-#@® gt_wrapper_j - aurora_sb10b_0_GT_WRAPPER (aurora_sh10b_0_transceiver_wrapper.v) (2)
2 girxreset_cdec_sync - aurora_8b10b_0_cdec_sync (zurora_8b10b_0_cdec_sync.v)
-8 aurcra_8b10b_0_gt_i - aurora_8b10b_0_gt (zurora_2b10b_0_gt.v) (1)

-8 inst - aurora_8b10b_0_gt_gtwizard_top (surcra_sb10b_0_ot_gtwizard_top.v) (4)
aurora_sb10b_0_gt_gtwizard_gthe3_inst - aurora_8b10b_0_gt_gtwizard_gthe3
8 aurora_8b10b_0_gt_gtwizard_gtye3_inst - aurora_8b10b_0_gt_gtwizard_gtye3 (zurora_sb10b_0_gt_atwizard_gtye3.v) (18)
aurora_8b10b_0_gt_gtwizard_gthe4_inst - aurora_8b10b_0_gt_gtwizard_gthe4
aurora_8b10b_0_gt_gtwizard_gtye4_inst - aurora_8b10b_0_gt_gtwizard_gtyed
[#-@® rx_global_logic_simplex_i - aurora_sb10b_0_RX_GLOBAL_LOGIC_SIMPLEX (surora_8h10b_0_rx_aglobal_logic_simplex.v) (2)
148 || _to_axi_pdu_i - aurora_8b10b_0_LL_TO_AXI (zurora_sb10b_0_ll_to_axi.v)
[#1-@8 rx_ll_i - aurora_8b10b_0_R¥_LL (zurora_2b10b_0_rx_ll.v) (1)
--{# channel_up_vio_cdc_sync_exdes - aurora_8b10b_0_cdc_sync_exdes (zurcra_sb10b_0_cdc_sync_exdes.v)
-8 lane_up_vio_cdc_sync_exdes - aurora_8b 10b_0_cdc_sync_exdes (aurora_sh10b_0_cdc_sync_exdes.y
48 t_lock_vio_cdc_sync_exdes - aurora_8b10b_0_cdc_sync_exdes (zurora_sbi0b_0_cdc_sync_exdes.v
-8 system_reset_vio_cde_sync_exdes - aurora_8b10b_0_cde_sync_exdes (aurora_Shb10b_0_cde_sync_sxdes.v)
LA i_vio - vio_B8series (vio_Sseries,xd)
8 link_reset_ila_cdc_sync_exdes - aurora_sb10b_0_cdc_sync_exdes (surora_sh10b_0_cdc_sync_exdes.v)
-8 pll_not_locked_ila_cdc_sync_exdes - aurora_8b10b_0_cdc_sync_exdes (zurora_sb10b_0_cdc_sync_exdes.v)
-8 te_lock_i_ila_cdc_sync_exdes - aurora_8b 10b_0_cdc_sync_exdes (aurora_sb10b_0_cdc_sync_exdes.v)
L i_ila - ila_Bseries (ila_S8series.xd)
[#-@® gtwizard_ultrascale_v1_6_3_gthe4_cpll_cal (gtwizard_ultrascale_v1_6_athes_cpl_cal.v) (8)
[-@8 gtwizard_ultrascale_v1_6_3_gtye4_cpll_cal (gtwizard_ultrascale_v1_6_atye4_cpl_cal.v) (8)
(@8 aurora_8b10b_0_AXI_TO_LL (aurora_8b10b_0_axi_to_ll.v)
@8 aurora_8b10b_0_FRAME_GEN (zurora_2b10b_0_frame_gen.v)
@8 aurora_sb10b_0_LL_TO_AXI_EXDES (zurora_sb10b_0_ll_to_axi_exdes.v)
- Constraints (1)
B constrs_1 (1)

4 aurora_8b10b_0_exdes.xdc

[+ Simulation Sources {7)

WY Y
e
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Aurora 8b10b implementation in GTY — recipe (5)

Visual inspection needed (design, xdc file, system clock, mgt referene clock):

i,
[

1
Name: aurora_module i (aurora_8b10b_0_support)

Reference name: aurora_8h10b_0_support
Type: Others.
1]
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Aurora 8b10b implementation in GTY - test (1)

ZYNQ Board (GTX) and VCU108 Xilinx Dev Board setup

Image 1: This is the setup which is used to test the Aurora8b10b protocol in GTY transceivers. The
ZynQ module (from PANDA experiment) was used to transmit the readout data (Aurora8b10b with

GTX transceivers), and the Xilinx module dev board as the receiver (Aurora8bl0b with GTY
transceivers).
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Aurora 8b10b implementation in GTY - test (2)

ZYNQ Board (GTX) and VCU108 Xilinx Dev Board: Links are up and stable

In order to control the Aurora8b10b protocol the VIO components is being used.

Hardware Manager - localhost/xilinx_tcfXilinx/0000183b3a1c01

Hardware — 0O = & hw_ila_1 x| & hw_vios X
= pa [JE
AZTHEIR M E T
Name Status S Mame Value  Activity  Direcon VIO
= § localhost (2) Connected e = e lane_up_i_i_vio Q Input hw_vio_1
B wiliny_tcf/Digilent/210308956281 (0)  Closed Sl [+] Input hw_vio_1
o i T inyp000 153301201 () Open 5| I I T TR
-8 arm_dap_0 (0) N/fA | 4 @15 chipscopeli viofprobe_out2[2:0] H1 0 = Output hw_via_1
B"ﬁ? xc72030_1(3) Programmed § - la gireset_vio_i [El0 = Cutput hw_vio_1
FE XADC (System Monitor) . 2 a sysreset_vio_i Elo ~ Output hw_vio_1
& hw_ila_1 (chipscope1.i_ila) D 1dle
-5E hw_vio_1 (chipscope 1.i_vio) oK
< >
| Hardware Manager - localhost/xilinx_tcf/Digilent/210308956281
Hardware — 0O x Sihw ila_1 x| 5 hw vies x
Gl pia |OE
AaTSE N MHE b vio 1
Name Status &, Mame Value  Activity  Direction VIO
=- E localhost (2) Connected @ + e lane_up_i_i_vio Q Input hw_via_1
E‘"E@ xlinx_tcfDigilent/210308956281 (1)  Open % i1z ry_channel_up_r_vio Q Input hw_vio_1
B@ xovu35_0 (3) Programmed a - hw_vio_1
; 7 i E— - : - — :
E SysMon (System Monitor) B = 1§ chipscopel.i_viofprobe_out2[2:0] [H] 0 - Output hw_vio_1
E & hw_ila_1 (chipscopeL.i_ila) () Ide E a gireset_vio i [Elo = Output hw_vio_1
; “8E hw_vio_1 {chipscope 1.i_via) oK, E “-la sysreset_vio_j Elo - Output hw_vio_1
- @ wilinx_toffXiliny/0000183b3a1c01 (0)  Closed

45



Aurora 8b10b implementation in GTY - test (3)

ZYNQ Board (GTX) and VCU108 Xilinx Dev Board: TX and RX data check OK.

Hardware Manager - localhostilinx_tcf¥ilinx/0000183b3a1c01

Hardware —Owe=x 5 hw_ila_1 x| & hw_vios X
{ G i (1 TN
e Q [,] |f|f Waveform - hw ia 1
Name Status 3| LA Status:iIdie
-;J locahost (2 . Connected 2 g Name
o @ wdlin_tcf{Digilent/210308956281 (1) Closed =l
4--;0 wilinx_tcf Xilinx/0000183b3a1c01 (2)  Open &
- arm_dap_0 (0] NfA -'g 0
= %c72030_1 (3 Programmed 2l “ .
5 YADC (5 A 7@ Dl W lane_up_i_i_r
O | -
- My
Y
1
Q
9
w5
< ¥ P
Hardware Manager - localhost/xilinx_tcf/Digilent/2 10308956251
Hardware - 0Oex Sihw_ila_1l X | 5 hw_vies X
O =4 a|f] ] Il
A\ ey =2 ﬂ Bl bb Waveform - hw ila 1
Mame Status ]| ILA Status:Ide
_FJ localhost (2 . Connected 2/l o Name
= @e wlinx_tcf/Digient/210308956281 (1) Open &
o B xovuas_o (3 Programmed &
= o =
SysMon = 0
Sl &
Ol = | ©
_vio_1 Li OK B[l Pl
@l wding_tef/Xiliny0000183b3a1c01 (1) Closed . ||
1
(o%
Q@
:\{ 1 channel_up_r
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5.1 Aurora Line Mapping

The Aurora Line Mapping, 4 lines options (option A: 1,2,3,4 and option B: 3,4,5,6) and 6-lane
mapping, respectively.

1,2,3.4 option 3.4,5.6 option 6-lane
lane quad x MGT lane guad  rxMGT lane guad | rx MGT
Slot 3 1 126 i 1 126 1 1 128 1
2 126 o 2z 138 o 2 126 o
3 125 3 3 125 3 3 125 3
1 125 2 4 125 2 14 125 2
5 125 1 5 125 1 5 125 1
(3 125 o (3 125 o () 125 0
slot 4 1 124 3 1 124 3 1 124 !
2 124 2 2 124 2 2 124 2
3 128 i & 128 1 3 128 1
1 128 o 4 128 o 4 128 o
5 127 3 5 127 3 5 127 =
& 127 2 3 127 2 [ 127 2
slot 5 1 127 i 1 127 1 1 127 1
2 127 o 2 127 ) 2 127 o
3 126 3 3 126 2!
4 126 2 4 126 2
5 130 1 5 130 1
6 130 o 6 130 0
slot 6 1 129 3 1 129 3 1 129 3
2 129 2 2 129 2 2 129 2
3 129 i 2 129 1 3 129 1
4 129 o 4 129 o 4 129 o
] 128 3 5 128 3 5 128 B
6 128 2 6 128 2 6 128 2
slot 7 1 132 3 1 132 3
2 132 2 2 132 2
3 132 i 3 132 1
4 132 o 4 132 o]
] 131 1 5 131 1
6 131 () 6 131 o
slot 8 1 130 3 1 130 3 1 130 3
2 130 2 2 130 2 2 130 2
3 130 i 3 130 1 3 130 i
4 130 1] 4 130 o 4 130 (1]
5 131 3 5 131 3 5 131 3
6 131 2 6 151 2 6 131 2
slot 9 1 133
2 133
3 232
4 232
5 232 5 232
6 232 3 6 232
slot 10 1 233 (1] 1 233
2 233 1 233
3 233 2
4 233 3
5 229 2
6 229 3
slot 11 1 230 o 1 230 o 1 230 o
2 230 il 2 230 1 2 230 il
3 230 2 3 230 2 3 230 2
4 230 3 4 230 3 4 230 3
5 231 o 5 231 o 5 231 (1]
e 231 1 ] 231 1 (3] 231 i
slot 12 1 227 2 1 227 2 1 227 2
2 227 3 2 227 3 2 227 3
3 228 (1] 3 228 o 3 228 (1]
4 228 1 4 228 1 4 228 1
5 228 2 5 228 2 5 228 2
6 228 3 6 228 3 6 228 3
slot 13 1 229 o
2 229 1
3 225 o
4 275 1
5 235 2 5 225 2
225 3 6 225 3
slot 14 1 226 (1] 1 226 o 1 226 (1]
2 226 1 226 1 2 226 1
3 226 2 226 2 3 226 2
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5.2 Proposed Aurora, Readout_Control and Combined_TTC/Data initialization
sequence

This is the proposed Aurora, Readout_Control and Combined_TTC/Data initialization scheme. This is
preliminary model (Ed Flaherty), it will be discussed, and it might be changed.

1) Hub configuration Hub ROD PWR-UP handshake signals

~ PWR_CON1: power-onfrom Hub

2) Hub Asserts PWR_CON1 to power up the ROD PWR_CON2+ power-good from ROD
3) ROD asserts PWR_CON2 to indicate Power Good PWR_CON3: rod ready to run

4) After configuration, the ROD asserts PWR_CON3 indicating ready to run PWR_CON4: reserved — ether direction

4) ROD Power-Up timer is started

4) Hub Combined TTC/Data GT reset pulse is asserted

5) Hub Combined TTC/Data GT reset pulse is de-asserted

6) Aurora reset propagates from Readout_CTRL to COMBINED_TTC

7) ROD Power-Up timer is de-asserted.

7) All Aurora channel reset timers in Hub, ROD and FEX’s start simultaneously

8) All Aurora channel reset timers in Hub, ROD and FEX's de-assert simultaneously
9) All Aurora receivers should assert Channel-UP simultaneously

Figure 17. Sequence of events for the Aurora and Combined_TTC/Data initialization.

48



-Hub driven signals -ROD driven signals -FEX driven Signals

Hub Config done /1

ROD PWR-UP (PWR_CON1) / 2

/
ROD PWR-GOOD (PWR_CONZ)/ 3

ROD Ready (PWR_CON3) q1 4
S A |

ROD PWR-ON Timer A N

ROD Readout_CTRL link reset 4/ \ 7
= == \
4 A Cttc GT reset timer 5

Hub combined_ttc GTresetpulse  /® - --------------~ >
Hub Combined_TTClink reset // //// /6 ]\x
\

ROD Aurora channel reset (reset + GT reset) 7/, Aurora channel reset timer _ phi 8

Hub Aurora channel reset (reset + GT reset) 7 /. Aurora channel reset timer _ A\ 8

FEX Aurora channel reset (reset + GT reset) Tie Aurora channel reset timer _ ;\ 8

FEX Aurora Channel_UP Flaherty 9

* ROD Power-UP timer
* Pulse Width not very critical - just “long”
* Currently 32-bit countdown starting from X"3FFFFFFF“ @125MHz clock = 8.6 seconds

* Aurora Channel Reset Timer: used at all Rx & Tx interfaces
* 4 outputs: Tx_reset, Tx_GTReset, Rx_reset, Rx_GTReset
* Timing critical for all 4 outputs
+ All aurora interfaces should start at the same time (based upon combined_TTC link reset)
= currently running from 125MHz clock
* May be better to change to 40MHz clock in future

* Hub GTReset Pulse

* Pulse Width not very critical, but must be significantly shorter than the ROD Power-UP pulse
+ lsec?

Figure 18. Illustration of Hub/ROD/FEX Aurora initialization sequence (Ed Flahery’s Proposal).
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Adding new signal (“backplane reset”) from ROD to Hub — proposal.

A new signal would be treated as a “backplane reset”. The undefined “PWR_CON4” can be used for
this, but there are other spares that could also be used as well. The proposal assumes that it may be
useful for the ROD to have the ability to issue a reset to the Hub for the Readout_Control and
Combined_TTC/Data links. So for example; on the initial power-up, the ROD could then completely
control the start-up of the Aurora interfaces including the paths carrying the link reset signals. This
would move the timer presented in Figure 18 from the Hub to the ROD. While running, if there is a
problem in this path, the ROD will not currently be able to restart any of the Aurora links. If it attempts
to restart a link, and the link does not come up, it's then stuck. By having this signal, it could attempt
to restart the whole backplane (either automatically, or by IPBus command). Also, as a receiver of the
Combined_TTC and transmitter of Readout_ctrl, the ROD may be in a position to detect a problem in
this link when the Hub can not. Obviously, the Hub can also reset this link if it determines that there is

a problem.
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6.0 IBERT test.

In order to test the specific MGT channels the IBERT FW was provided for the FTM, ROD and HUB
modules. The table describes the list of tests and results.

No |Test description Result

1 4 MiniPOD Receiver MGT channels No errors
2 6 lanes of MGT data from all 12 of the FEX slot No errors
3 Combined_TTC/Data to the 12 FEX slots No errors
4 Combined_TTC/Data to the ROD on This HUB No errors
5 Combined_TTC/Data Data to the Other HUB No errors
6 Combined_TTC/Data Data that was sent out by the Other HUB No errors
7  |Readout Control Data that was sent out by the ROD on This HUB No errors
8 HUB sends out two lanes of Readout data to the Other HUB No errors
9  |HUB receives two lanes of Readout data from the Other HUB No errors
10 |FPGA on This HUB sends one lane of its readout data to the ROD on This No errors

HUB
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6.1 Combined_TTC/ Data to the FEX 3; test@6.4Gbps:

® Applications ¥  Places ~ ‘ Vivado 2017.2 Sat16:26 W) O ~
Vivado 2017.2 - a x
Fle Edit Tools Window Layout Wiew Help | G QuickAccess
=, « B X & ¥ Dashboard == Serial /0 Analyzer v
HARDWARE MANAGER - localhostpdlinx_tcffXilin00001 6c47de501 ? %
Tl Console | Messages | Serial I/O Links  x Serial /0 Scans ?_B0n
Q = 2 %
Name ™ RX Status Bits Errors  BER BERT Reset  TX Pattern RX Pattern X Pre-Cursor TX Post-Curser TX DIff Swing DFEEnabled  Inject Error  TX Reset
Ungrouped Links (0)
~ & Link Group 0 (16) PRBS 7-bit ~ PRBS 7bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) + v Reset
B Link 0 MGT_XOYO/TX MGT XOVO/RX Mo Link 6.007. 3.567. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) ~ v Reset
% Link 1 MGT XOYL/TX MGT XOV1/RX 6.413 Gbps  7.383 OEO0  1.355E-11 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
s Link 2 MGT_X0Y2/TX MGT_XOVZ/RX No Link 6.007.. 3.567 5.938E-1 PRBS 7-bit ~ PRBS 7bit + 1.67 dB(00111) + 0.68 dB(00011) ~ 1018mV(1100) + ¥ Reset
8 Link 3 MGT_XOY3/TX MGT_XOV3/RX No Link 6.007.. 3.567.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018mV (1100} + 7 Reset
B Link 4 MGT_XOY4/TX MGT XOV4/RX Mo Link 6.007... 3.567.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) + 0.68dB(00011) +~ 1018 mV(1100) v v Reset
B Link 5 MGT_XOYS/TX MGT XOYS/RX Mo Link 6.007. 3.567. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) ~ v Reset
B Link 6 MGT XOY6/TX MGT XOV6/RX Mo Link 6.007. 3.567. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
s Link 7 MGT_XOY7/TX MGT_X0Y7/RX No Link 6.007.. 3.567 5.938E-1 PRBS 7-bit + PRBS 7bit + 1.67 dB(00111) v 0.68dB(00011) + 1018 mV(1100) + ¥ Reset
8 Link 8 MGT_XOYB/TX MGT_XOv&/RX No Link 6.008.. 3.567.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018mV (1100} + 7 Reset
B Link 9 MGT_XOY9/TX MGT XOVS/RX Mo Link 6,008, 3.567.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) + 0.68dB(00011) +~ 1018 mV(1100) v v Reset
B Link 10 MGT_XOY10/TX MGT_XOY10/RX No Link 6.008. 3.567. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) ~ v Reset
B Link 11 MGT_X0Y11/TX MGT X0V11/RX No Link 6.008. 3.567 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
B Link 12 MGT_X0Y12/TX MGT_X0V12/Rx No Link 6.008. 3.567 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) « ¥ Reset
8 Link 13 MGT_XOY13/TX MGT_X0V13/RX No Link 6.008.. 3.567.. 5.938E1 PRES 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) +~ 0.68 B (00011) ~ 1018 mV (1100} + 7 Reset
B Link 14 MGT_X0Y14/TX MGT XOV14/Rx No Link 6.008.., 3.567.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) + 0.68dB(00011) +~ 1018 mV(1100) v v Reset
B Link 15 MGT_X0Y15/TX MGT_X0Y15/RX No Link 6.008. 3.567 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
< >
Link Group: Link Group 0
@ [UttraScale Architecture GTY Tran... I‘ Vivado 2017.2 # Vivado 20172 # Vivado 20172 1/4a 9/
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6.2 Combined_TTC/Data to the FEX 4; test@6.4Gbps:

® Applications ¥  Places ~ g Vivado 2017.2 Sun10:59 # O v
Vivado 2017.2 - @ x
Ele Edit  Tools Window Layout VWiew Help Q- Quick A
[~ B X & ¥ Dashboard + = Serial /0 Analyzer v
HARD WARE MANAGER - localhostsxlink_tcfiilin000016c47de501 ? %
Tcl Console | Messages |Serial I/© Links % Serial /O Scans 280
Qa = £ +
Name ™ RX Status Bits Erors  BER BERTReset  TX Pattern RX Pattern X Pre-Cursor ¢ Post-Cursor TX Diff Swing DFEEnabled  Inject Error  TX Reset
Ungrouped Links (0)
~ @ Link Group 0 (16) PRBS 7-bit + PRBS 7-bit ~ 1.67dB(00111) ~ 0.68 dB(00011) ~ 1018mV(1100) w v Reset
s Link 0 MGT_XOYO/TX MGT_XOYO/RX No Link 1.74E13  1.033 5.938E-1 PRBS 7bit + PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB (00011) ~ 1018mV(1100) + ¥ Reset
% Link 1 MGT_XOYL/TX MGT_XOVL/RX 6.413 Gbps  1.157EL3 0E0 &641E-14 PRBS 7-bit ~ PRBS 7-bit ~ 1,67 dB(00111) v 0.68dB(00011) ~ 1018mV (1100) + ¥ Reset
B Link 2 MGT _XOY2/TX MGT XOV2/RX Mo Link 1.74E13  1.033.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 3 MGT_XOY3/TX MGT XOY3/RX Mo Link 1.74E13 1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 ¢B(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 4 MGT_XOY4/TX MGT XOV4/RX No Link 1.74E13  1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
s Link 5 MGT_XOYS/TX MGT_XOVS/RX No Link 1.74E13  1.033 5.938E-1 PRBS 7bit + PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB (00011) ~ 1018mV(1100) + ¥ Reset
8 Link 6 MGT_XOY6/TX MGT_XOV6/RX No Link 1.74E13  1.033.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) v 0.68dB(00011) ~ 1018mV (1100} + 7 Reset
B Link 7 MGT_XOY7/TX MGT XOV7/RX Mo Link 1.74E13  1.033, 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 8 MGT_XOY8/TX MGT XOV8/RX Mo Link 1.74E13 1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 ¢B(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 9 MGT XOYOTX MGT XOVS/RX Mo Link 1.74E13  1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
8 Link 10 MGT_X0Y10/TX MGT_X0V10/Rx No Link 1.74E13  1.033 5.937E1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) « ¥ Reset
8 Link 11 MGT_XOY11/TX MGT_XOV11/RX Mo Link 1.74EL3  1.033.. 5.938E-l PRBS 7bit + PRBS 7-bit ~ 1.67dE(00111) + 0.68dE(00011) ~ 1018 mV(1100) «+ ¥ Reset
B Link 12 MGT_X0Y12/TX MGT XOV12/Rx No Link 1.74E13  1.033.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 13 MGT_X0Y13/TX MGT_X0Y13/RX No Link 1.74E13  1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 B (00011) ~ 1018 mV (1100) ~ v Reset
B Link 14 MGT_X0Y14/TX MGT _X0V14/Rx No Link 1.74E13  1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
8 Link 15 MGT_X0Y15/TX MGT_X0V15/Rx No Link 1.74E13  1.033 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) « ¥ Reset
< >
Link Group: Link Group 0
@ [Problem loading page - Mozilla F... “‘ Vivado 2017.2 § Vivado2017.2 § Vivado2017.2 1/4 @)
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6.3 Combined_TTC/Data to the FEX 5; test@6.4Gbps:

® Applications ¥  Places ~ g Vivado 2017.2 sat16:03 4 O ~
Vivado 2017.2 - @ x
Ele Edit  Tools Window Layout VWiew Help Q- Quick A
=, - B X & ¥ Dashboard + = Serial /0 Analyzer v
HARD WARE MANAGER - localhostsxlink_tcfiilin000016c47de501 ? %
Tcl Console | Messages |Serial I/© Links % Serial /O Scans 280
Qa = £ +
™ RX Status Bits Errors  BER BERT Reset  TX Pattern RX Pattern X Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled  Inject Error  TXReset  RX
Ungrouped Links (0)
Link Group 0 (16) PRBS 7-bit ~ PRBS 7bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v [
s Link 0 MGT_XOYO/TX MGT_X0YO/RX Mo Link 1.715. 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67 dB (00111} +~ 0.68 dB(00011) ~ 1018 mV (1100) « ¥ [H
b Link 1 MGT_XOYL/TX MGT_XOVL/RX 6,413 Gbps 0E0  3.445E14 PRBS 7-bit « PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) v 7 [ A
B Link 2 MGT X0Y2/TX MGT X0V2/RX Mo Link 1.715.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB(00011) ~ 1018 mV (1100) + v [H|
B Link 3 MGT_XOY3/TX MGT X0Y3/RX Mo Link 1.715. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v [H
B Link 4 MGT_XOY4/TX MGT XOV4/RX No Link 1.715. 5.938E-1 PRBS 7-bit «» PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) « 7 [H
s Link 5 MGT_XOYS/TX MGT_X0YS/RX Mo Link 1.715. 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67 dB (00111} +~ 0.68 dB(00011) ~ 1018 mV (1100) « ¥ [H
By Link 6 MGT_XOY6/TX MGT_XOV6/RX No Link 1.715..  5.938E1 PRBS 7-bit « PRBS 7-bit ~ 1.67 dB(00111) +~ 0.68 dB(00011) ~ 1018 mV (1100) v 7 [ A
B Link 7 MGT XOY7/TX MGT XOY7/RX Mo Link 1 5.938E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} +~ 0.68 dB(00011) ~ 1018 mV (1100) + v [H|
B Link 8 MGT_XOY8/TX MGT XOY8/RX Mo Link 1 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v [H
B Link 9 MGT_XOYOTX MGT XOVG/RX Mo Link 1 5.938E-1 PRBS 7-bit «» PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) « 7 [H
s Link 10 MGT_X0Y10/TX MGT_X0Y10/Rx No Link 1 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67 dB (00111} +~ 0.68 dB(00011) ~ 1018 mV (1100) « ¥ [H
Bs Link 11 MGT_XO0Y11/TX MGT_X0V11/RX Mo Link 1 5,938E-1 PRBS 7-bit « PRBS 7-bit + 1.67 dB (00111} ~ 0.68 dB(00011) ~ 10L8mV (1100) + v [H
B Link 12 MGT_X0Y12/TX MGT_X0Y12/Rx No Link 1 5.938E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} +~ 0.68 dB(00011) ~ 1018 mV (1100) + v [H|
Bo Link 13 MGT_X0Y13/TX MGT_X0Y13/RX No Link 1 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ 7 [H
B Link 14 MGT_X0Y14/TX MGT_X0V14/Rx No Link 1 5.938E-1 PRBS 7-bit «» PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) « 7 [H
s Link 15 MGT_X0Y1S5/TX MGT_X0Y15/Rx No Link 1 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67 dB (00111} +~ 0.68 dB(00011) ~ 1018 mV (1100) « ¥ [H
< >
Link Group: Link Group 0
@ [Uitrascale Architecture GTY Tran...“‘ Vivado 2017.2 § Vivado2017.2 § Vivado2017.2 = Fm 1/4 @)
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6.4 Combined_TTC/Data to the FEX 6; test@6.4Gbps:

® Applications ¥  Places ~ g Vivado 2017.2 sun09:23 4 C
Vivado 2017.2 - @ x
Ele Edit  Tools Window Layout VWiew Help Q- Quick A
[~ B X & ¥ Dashboard + = Serial /0 Analyzer v
HARD WARE MANAGER - localhostsxlink_tcfiilin000016c47de501 ? %
Tcl Console | Messages |Serial I/© Links % Serial /O Scans 280
Qa = £ +
Name ™ RX Status Bits Errors  BER BERT Reset  TX Pattern RX Pattern X Pre-Cursor TX Post-Cursor T Diff Swing DFEEnabled  Inject Error  TX Reset
Ungrouped Links (0)
~ @ Link Group 0 (16) PRBS 7-bit ~ PRBS 7bit + 1.67 dB(00111) + 0.68 dB(00011) ~ 1018 mV(1100) + v Reset
s Link 0 MGT_XOYO/TX MGT_XOYO/RX No Link 3.692.. 2192 5.938E-1 PRBS 7-bit + PRBS 7bit + 1.67 dB(00111) v 0.68dB(00011) + 1018 mV(1100) + ¥ Reset
% Link 1 MGT_XOYL/TX MGT_XOVL/RX 6.413 Gbps  3.630.. 0E0  2.748E-15 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018mV (1100} + 7 Reset
B Link 2 MGT X0Y2/TX MGT X0V2/RX Mo Link 2192, 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB(00011) ~ 1018 mV (1100) +~ v Reset
8 Link 3 MGT X0Y3/TX MGT XOY3/RX Mo Link 2192 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
B Link 4 MGT_XOY4/TX MGT XOV4/RX No Link 2192 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
s Link 5 MGT_XOYS/TX MGT_XOVS/RX No Link 2192 5.938E-1 PRBS 7-bit + PRBS 7bit + 1.67 dB(00111) v 0.68dB(00011) + 1018 mV(1100) + ¥ Reset
8 Link 6 MGT_XOY6/TX MGT_XOV6/RX No Link 2192 5.938E-1 PRES 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) +~ 0.68 B (00011) ~ 1018 mV (1100} + 7 Reset
B Link 7 MGT X0Y7/TX MGT XOV7/RX Mo Link 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
8 Link 8 MGT XOYB/TX MGT XOY8/RX Mo Link 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
B Link 9 MGT XOYOTX MGT XOVS/RX Mo Link 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
s Link 10 MGT_XOYLO/TX MGT_XOY10/RX No Link 5.938E-1 PRBS 7-bit + PRBS 7bit + 1.67 dB(00111) v 0.68dB(00011) + 1018 mV(1100) + ¥ Reset
8 Link 11 MGT_X0Y11/TX MGT_X0V11/RX Mo Link 5,938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) + v Reset
B Link 12 MGT_X0Y12/TX MGT_X0Y12/RX No Link 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) +~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
B Link 13 MGT_X0Y13/TX MGT_X0Y13/RX No Link 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 dB(00011) ~ 1018 mV (1100) ~ v Reset
B Link 14 MGT_X0Y14/TX MGT _X0V14/Rx No Link 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) +~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
s Link 15 MGT_XOYLS/TX MGT_X0Y15/RX No Link 5.938E-1 PRBS 7-bit + PRBS 7bit + 1.67 dB(00111) + 0.68dB(00011) + 1018 mV(1100) + ¥ Reset
< >
Link Group: Link Group 0
@ [Uitrascale Architecture GTY Tran...“‘ Vivado 2017.2 § Vivado2017.2 § Vivado2017.2 2 sLot_s 1/4 @)

55



6.5 Combined_TTC/Data to the FEX 7; test@6.4Gbps:

® Applications v Places v

ivado 2017.2 ¥

sat14:36 4 O ~

File Edit Tools Window Layout View Help Q- Quick A

= B X & ¥ Dashboard v

Vivado 2017.2

o
x

= Serial 1/0 Analyzer

<

HARDWARE MANAGER - localhost/xilin_tcfiliny00001 6c47de501

N
X

Tcl Console | Messages |Serial I/O Links X Serial /O Scans
Qa = £ +
Name ™ RX Status Bits

Ungrouped Links (0)
~ & Link Group 0 (15)

s Link 0 MGT_XOYO/TX MGT_XOYO/RX No Link 2.63E13
% Link 1 MGT_XOYL/TX MGT_XOVI/RX 6.413 Gbps  1.984..
& Link 2 MGT_XOY2/TX MGT_XOV2/RX No Link 2.63E13
 Link 3 MGT_XOY3/TX MGT_XOV3/RX No Link 2.63E13
G Link 4 MGT_XOY4/TX MGT XOV4/RX No Link 2.63E13
s Link 5 MGT_XOYS/TX MGT_XOVS/RX No Link 2.63E13
& Link 6 MGT_XOYB/TX MGT_XOVE/RX No Link 2.63E13
G Link 7 MGT_XOY7/TX MGT_XOV7/RX No Link 2.63E13
 Link 8 MGT_XOYB/TX MGT_XOVE/RX No Link 2.63E13
G Link 9 MGT_XOY9/TX MGT XOVS/RX No Link 2.63E13
s Link 10 MGT_XOYLO/TX MGT_XOY10/RX No Link 2.63E13
& Link 11 MGT_XOYL1/TX MGT_XOV11/RX No Link 2.63E13
& Link 12 MGT_XOY12/TX MGT_XOV12/RX No Link 2.63E13
G Link 13 MGT_XOY13/TX MGT_X0Y13/RX No Link 2.63E13
G Link 14 MGT_XOY14/TX MGT_X0V14/Rx No Link 2.63E13
s Link 15 MGT_XOYLS/TX MGT_X0Y15/RX No Link 2.63E13

Errors  BER

1.561 5.938E-1

0E0 5.041E-14
561.. 5.938E-1
561 5.938E-1
5.938E-1
5.938E-1
5.938E-1
5.938E-1
5.938E-1
5.938E-1
5.938E-1
5,938E-1
5.938E-1
5.938E-1
5.938E-1
5.938E-1

BERT Reset

ese

Feset_

TX Pattern

PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRES 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit

(ISR SESE S SR SR SE SR SESESE SR S SE R

RX Pattern

PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRES 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit

(ISR SESE S SR SR SE SR SESESE SR S SE R

TX Pre-Cursor

67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)
67 dB (00111)

TX Post-Cursor

0.68 dB (00011)
0.68 dB (00011}
0.68 dE (00011)
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011}
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011}
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011)
0.68 dB (00011}

T Diff Swing

1018 mV (1100)
1018 mV (1100)
1018 mV (1100)
1018 mv (1100)
1018 mV (1100)
1018 mv (1100)
1018 mV (1100)
1018 mV (1100)
1018 mv (1100)
1018 mV (1100)
1018 mv (1100)
1018 mV (1100)
1018 mv (1100)
1018 mv (1100)
1018 mV (1100)
1018 mv (1100)
1018 mV (1100)

<

(SR SR SRR SR SRR SR SE SR S SE K S SR SR

DFE Enabled

SIS HCN NSNS NI NN RENEINIEN

Inject Reset

Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset
Inject Reset

Inject Reset

e |
RAARRRRRRATARRE

Inject Reset

@ [Uttrescale Architecture GTY Tran...“‘ Vivado 2017.2
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6.6 Combined_TTC/Data to the FEX 8; test@6.4Gbps:

® Applications ¥  Places ~ g Vivado 2017.2 Sun1302 ¥ O v
Vivado 2017.2 - 8 =
Ele Edit  Tools Window Layout VWiew Help Q
[~ B X & ¥ Dashboard + = Serial /0 Analyzer v
HARD WARE MANAGER - localhostsxlink_tcfiilin000016c47de501 ? %
Tcl Console | Messages |Serial I/© Links % Serial /O Scans 280
Qa = £ +
Name ™ RX Status Bits Erors  BER BERTReset  TX Pattern RX Pattern X Pre-Cursor ¢ Post-Cursor TX Diff Swing DFEEnabled  Inject Error  TX Reset
Ungrouped Links (0)
~ @ Link Group 0 (16) PRBS 7-bit + PRBS 7-bit ~ 1.67dB(00111) ~ 0.68 dB(00011) ~ 1018mV(1100) w v Reset
s Link 0 MGT_XOYO/TX MGT_XOYO/RX No Link 2.388E13 1.418 5.938E-1 PRBS 7bit + PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB (00011) ~ 1018mV(1100) + ¥ Reset
% Link 1 MGT_XOYL/TX MGT_XOVL/RX 6,413 Gbps 2.4E13 0E0 4.168E-14 PRBS 7-bit ~ PRBS 7-bit ~ 1,67 dB(00111) v 0.68dB(00011) ~ 1018mV (1100) + ¥ Reset
B Link 2 MGT _XOY2/TX MGT XOV2/RX Mo Link 2,388E13  1.418.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 3 MGT_XOY3/TX MGT XOY3/RX Mo Link 2.388E13  1.418 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 ¢B(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 4 MGT_XOY4/TX MGT XOV4/RX No Link 2.388E13  1.418. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
s Link 5 MGT_XOYS/TX MGT_XOVS/RX No Link 2.388E13 1.418 5.938E-1 PRBS 7bit + PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB (00011) ~ 1018mV(1100) + ¥ Reset
8 Link 6 MGT_XOY6/TX MGT_XOV6/RX No Link 2.388E13  1.418.. 593861 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) v 0.68dB(00011) ~ 1018mV (1100} + 7 Reset
B Link 7 MGT_XOY7/TX MGT XOV7/RX Mo Link 2,388E13  1.418. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 8 MGT_XOY8/TX MGT XOV8/RX Mo Link 2.388E13  1.418 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 ¢B(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 9 MGT XOYOTX MGT XOVS/RX Mo Link 2.388E13  1.418. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
8 Link 10 MGT_X0Y10/TX MGT_X0V10/Rx No Link 2.388E13  1.418 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) « ¥ Reset
8 Link 11 MGT_XOY11/TX MGT_XOV11/RX Mo Link 2,388E13  1.418.. 5.938E1 PRBS 7bit + PRBS 7-bit ~ 1.67dE(00111) + 0.68dE(00011) ~ 1018 mV(1100) «+ ¥ Reset
B Link 12 MGT_X0Y12/TX MGT XOV12/Rx No Link 2,388E13  1.418.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) + v Reset
B Link 13 MGT_X0Y13/TX MGT_X0Y13/RX No Link 2.388E13  1.418 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68 B (00011) ~ 1018 mV (1100) ~ v Reset
B Link 14 MGT_X0Y14/TX MGT _X0V14/Rx No Link 2.388E13  1.418. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB(00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) ¥ Reset
8 Link 15 MGT_X0Y15/TX MGT_X0V15/Rx No Link 2.388E13  1.418 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) ~ 0.68 dB (00011) ~ 1018 mV (1100) « ¥ Reset
< >
Link Group: Link Group 0
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6.7 Combined_TTC/Data to the FEX 9; test@6.4Gbps

® Applications ¥

Places ¥ ‘ Vivado 2017.2 *

Fril7:47 4 O ~

Vivado 2017.2 - @ x
FElle Edit Tools Window Layout View Help Q- Quick
=, B X = ¥ Dashboard ~ == serial /0 Analyzer v
HARDWARE MANAGER - localhosthlink_tcfilin000016c47de501 ?
Tcl Console | Messages | Serial IO Links X Serial /O Scans ? 00
Q = 2 +
™ RX Status  Bits Errors  BER BERTReset  TXPattern RX Pattern X Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled  Inject Eror ~ TXReset  RXReset  RXPLL
Links (0)
00 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) ~ " [ nject ][ Reset |[ Reset |
MGT_XO0YO/TX MGT_XOVO/RX No Link 3.288, 1.952.. 5.938E-1 eset PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB (00111) +~ 0.68dB (00011) + 1018 m¥ (1100} + ¥ [ nject | [ Reset | [ Reset | Locke
MGT XOY1/TX MGT XOVL/RX 6.413 G... 2.93l., 0E0  3.411E set PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB (00111) +~ 0.68 dB (00011) + 1018 mv (1100} + W [ nject | [ Reset | [ Reset | Locke
MGT_XOY2/TX MGT_XOV2/RX Molink  3.287.. 1,952, 5.938E-1 eset PRBS 7-bit » PRBS 7bit v 1.67dB(00111) + 0.68dB(00011) ~ 1018 mV(1100) + < [ inject | [ Reset | [ Reset ] Locke
MGT_XOY3/TX MGT_XOV3/RX No Link 3.287.. 1.952.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mv(1100) v " [ inject | [ Reset ][ Reset |Locke
MGT_XOY4/[TX MGT_XOV4/RX No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mv(1100) v " [ inject | [ Reset | [ Reset | Locke
MGT_XOYS/TX MGT_X0VS/RX No Link 3.288.. 1.952.. 5.938E-1 PRBS 7-bit ~ PRBS 7bit ~ 1.67dB(00111) ~ 0.68dB (00011) +~ 1018 mv(1100) + < [inject | [ Reset | [ Reset | Locke:
MGT_XOYB/TX MGT_XOVE/RX No Link 3.288., 1.952.. 503861 PRBS 7-bit + PRBS7-bit v 1.67dB(00111) + 0.68dB(00011) « 1018 mv (1100} v < [_inject | [ Resst | [ Reset | Locke
MGT_XOY7/TX MGT_XOV7/RX No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) « 1018mv(1100) v ¥ [ inject | [ Reset ][ Reset |Locke
MGT_XOYB/TX MGT_XOVE/RX No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mv(1100) v " [ inject | [ Reset ][ Reset |Locke
MGT_XOYS/TX MGT_XOVS/RX No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mv(1100) v " [ inject | [ Reset | [ Reset | Locke
MGT_X0Y10/TX MGT_X0V10/RX No Link 3.288. 1.952.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB (00111) ~ 0.68dB (00011) » 1018 mv (1100} + ¥ [ inject | [ Reset | [ Reset | Locke
MGT_XOY11/TX MGT_X0V11/RX No Link 3.288., 1.952.. 503861 PRBS 7-bit + PRBS7-bit v 1.67dB(00111) + 0.68dB(00011) « 1018 mv (1100} v < [_inject | [ Resst | [ Reset | Locke
MGT_XOY12/TX MGT_XOV1 2/RX No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) « 1018mv(1100) v ¥ [ inject | [ Reset ][ Reset |Locke
MGT_XOY13/TX MGT_X0V13/RX No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mv(1100) v " [ inject | [ Reset ][ Reset |Locke
MGT_XOY14/TX MGT_X0V14/Rx No Link 3.288.. 1.952.. 5.938E1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mv(1100) v "% [ inject | [ Reset | [ Reset | Locke:
MGT_XOY15/TX MGT_X0V15/RX No Link 3.288. 1.952.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB (00111) ~ 0.68dB (00011) » 1018 mv (1100} + ¥ [ inject | [ Reset | [ Reset | Locke
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6.8 Combined_TTC/Data to the FEX 10; test@6.4Gbps

® Applications ¥  Places ¥ g Vivado 2017.2 sun13i49 ) O ~
Vivado 2017.2 - @ x

File Edit Tools Window Layout View Help Q- Quick
=, - B X & ¥ Dashboard ~ = Serial /0 Analyzer v
HARDWARE MANAGER - localhostsxlink_tcfiling000016c47de501 ? %
Tcl Console | Messages |Serial I/O Links % Serial /O Scans ?_80

Q = 2 +

Name ™ RX Status
uUngrouped Links (0)

~ @ Link Group 0 (16)

<

s Link 0 MGT_XOYO/TX MGT_XQVO/RX No Link
% Link 1 MGT_XOYL/TX MGT XOV1/RX 6.413G..
& Link 2 MGT_XOY2/TX MGT_XOV2/RX No Link
6 Link 3 MGT_XOY3/TX MGT XOV3/RX Mo Link
G Link 4 MGT_XOY4/TX MGT XOV4/RX Mo Link
s Link S MGT_XOYS/TX MGT_XQVS/RX No Link
8 Link 6 MGT_XOY6/TX MGTXOV6/RX No Link
6 Link 7 MGT_XOY7/TX MGT_X0V7/RX No Link
6 Link 8 MGT_XOY8/TX MGT XOV8/RX Mo Link
G Link 9 MGT_XOYS/TX MGT XOV9/RX Mo Link
s Link 10 MGT_XOY10/TX MGT_XQVLO/RX No Link
8 Link 11 MGT_XOY11/TX MGT_X0V11/Rx No Link
6 Link 12 MGT_XOY12/TX MGT_X0Y12/Rx No Link
& Link 13 MGT_X0Y13/TX MGT X0Y13/RX No Link
G Link 14 MGT _XOY14/TX MGT X0V14/RK No Link
B Link 15 MGT_XOY15/TX MGT_XQV15/RX No Link

Bits

1.58E13
1.588E13
158613
1,58E13
1.58E13
1.58E13
1.581E13
1.581E13
1.581E13
1.581E13
1.581E13
1.581E13
1.581E13
1.581E13
1.581E13
1.581E13

Errors  BER

©.384.. 5.938E-1

0E0 6.297E..
9,384, 5.938E-1
9,384, 5.938E-1
9.384.. 5.938E-1
©.384... 5.938E-1
9,385, 5.938E1
9,385, 5.938E-1
9,385, 5.938E-1
9.385.. 5.938E-1
©.385.. 5.938E-1
9,385, 5.938E1
9,385, 5.938E-1
9,385, 5.938E-1
©.385.. 5.938E-1
©.385.. 5.938E-1

BERT Reset

Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset

Reset

TX Pattern

PRBS 7-bit
PRBS 7-bit
PRES 7-bit «
PRES 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRES 7-bit «
PRBS 7-bit «
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRES 7-bit «
PRBS 7-bit «
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit

RX Pattern

PRBS 7-bit
PRBS 7-bit
PRES 7-bit
PRES 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRES 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRES 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit
PRBS 7-bit

LS SR SR SR SR S SR S S S SIS S S SR S §

TX Pre-Cursor

67 dB (00111)
67 dB (00111)
67 dB (00111}
67 dg (00111)
67 dB (00111}
67 dB (00111}
67 dB (00111)

.67 dB (00111)

67 d8 (00111)
67 dB (00111}
67 dB (00111}
67 dB (00111)

.67 dB (00111)

67 d8 (00111)
67 dB (00111}
67 dB (00111}
67 dB (00111)

TX Post-Cursor

0.68 dB (00011}
0.68 dB (00011)
0.68 dB (00011}
0.68 d8 (00011}
0.68 dB (00011}
0.68 dB (00011}
0.68 dB (00011)
0.68 dB (00011}
0.68 d8 (00011)
0.68 dB (00011}
0.68 dB (00011}
0.68 dB (00011)
0.68 dB (00011}
0.68 d8 (00011)
0.68 dB (00011}
0.68 dB (00011}
0.68 dB (00011)

(AR SESESE S SE SE SESE S-SR SN SR S SE I

TX Diff Swing

1018 mv (1100)
1018 m¥ (1100)
1018 mv (1100)
1018 mv (1100)
1018 mv (1100)
1018 mv (1100)
1018 m¥ (1100)
1018 mv (1100)
1018 mv (1100)
1018 mv (1100)
1018 mv (1100)
1018 m¥ (1100)
1018 mv (1100)
1018 mv (1100)
1018 mv (1100)
1018 mv (1100)
1018 m¥ (1100)

[SESESESE SR SRR SESE SR SE SR SR SR SRS

DFE Enabled

VRNRNRANNNRNNRNNRNRRS RS

=)
2
m
E

Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject
Inject

Inject

TX Reset

Reset
Reset
Reset

Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset

Reset

Link Group: Link Group 0
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6.9 Combined_TTC/Data to the FEX 11; test@6.4Gbps

® Applications ¥ Places ¥ g Vivado 2017.2 ¥ Fril558 4 O ~

Vivado 2017.2 - o x

FElle Edit Tools Window Layout View Help Q- Quick

=, - B X & ¥ Dashboard ~ = Serial /0 Analyzer v
HARDWARE MANAGER - localhosthlink_tcfilin000016c47de501 ? %
Tcl Console | Messages | Serial IO Links X Serial /O Scans ? 00

Q = 2 +

™ RX Status  Bits Errors  BER BERTReset  TXPattern RX Pattern T Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled  Inject Error ~ TXReset  RXReset  RXPLL Status

PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v < [ nject | [ Reset | [ Reset |

GT_XOYO/TX MGT XOYO/RX Nolink  1.717E10 1.02E10 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68dB(00011) v 1018 mV{l100) v ¥ [ miect ][ Reset ][ Reset ] Locked
GT_XOY1/TX MGT_XOYLRX 6.413G.. 173E10 0E0 5.78E-11 PRES 7-bit ~ PRES 7hbit v 1.67 dB(00111) + 0.68dB(00011) +~ 1018 mV(1100) v ¥ [_inject | [ Reset | [ Reset | Locked
GT_XOY2/TX MGT_XOV2/R¥ Nelink  1.782E10 1.058.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) « 1018 mV(1100} v < [ mject | [ Reset | [ Reset |Locked
GT_XOY3/TX MGT XOY3/R¥ Nolink  1.785E10 1.06E10 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v v [_imject | [ Reset | [ Reset |Locked
GT_XOY4/TX MGT XOV4/RX Nolink  1.788E10 1.061.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v < [ inject | [ Reset | [ Reset | Locked
GT_XOYS/TX MGT XOYS/RX Nolink  1.739E10  1.033.. 5.938E-1 PRBS 7-bit ~ PRBS 7bit ~ 1.67 dB(00111) ~ 0.68dB (00011) ~ 1018 mV(1100) + ¥ [inject | [ Reset | [ Reset | Locked
GT_XOYS/TX MGT_XOY6/RX Nelink  1742E10 1.034.. 5.938E1 PRES 7-bit ~ PRES 7hbit v 1.67 dB(00111) + 0.68dB(00011) +~ 1018 mV(1100) v ¥ [_inject | [ Reset | [ Reset | Locked
GT_XOY7/TX MGT_XOV7/R¥ Nolink  1.745E10 1.036.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v < [ mject | [ Reset | [ Reset |Locked
GT_XOY8/TX MGT XOV8/RX Nolink  1.747E10 1.038.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v v [_imject | [ Reset | [ Reset |Locked
GT_XOY9/TX MGT XOY9/RX Nolink  1.7SLE10 1.04E10 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v < [ inject | [ Reset | [ Reset | Locked
GT_XOY10/TX MGT XOY10/RX No Link ~ 1.120E10 6.706E9 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mV(1100) « ¥ [ nject | [ Reset | [ Reset | Locked
GT_XOY11/TX MGT_XOV11L/RX Ne Link ~ 1.809E10 1.074.. 5.938E-1 PRBS 7-bit + PRBS 7-bit « 1.67 dB(00111) + 0.68dB(00011) « 1018mV{l1100} v ! [_nject | [ _Reset | [ Reset | Locked
GT_XOY12/TX MGT_XOV12/RX No Link ~ 1.811E10 1.075.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v < [ mject | [ Reset | [ Reset |Locked
GT_XOY13/TX MGT_XOV13/RX No Link ~ 1.815E10 1.077.. 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1,67 dB(00111) ~ 0.68dB(00011) ~ 1018mV(1100) v v [_imject | [ Reset | [ Reset |Locked
GT_X0Y14/TX MGT_X0Y14/Rx No Link 1.817E10 1.079.. 5.938E-l Reset PRBS 7-bit ~ | PRBS 7-bit |v | 1.67 dB (00111) ~ 0.68 dB (00011) ~ 1018 mV (1100} + % [ nject | [ Reset | [ Reset | Locked
GT_XOY15/TX MGT X0Y15/RX No Link. 1.82E10 1.081.. 5.93BE-l PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB (00111) ~ 0.68dB (00011) ~ 1018 mv (1100} v ¥ [ nject | [ Reset | [ Reset | Locked

< >

Link Group: Link Group 0
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7.0 Combined_TTC/Data to the FEX 12; test@6.4Gbps:

® Applications ¥  Places ~ g Vivado 2017.2 Mon 1446 #) O ~
Vivado 2017.2 - @ x
Ele Edit  Tools Window Layout VWiew Help Q
[~ B X & ¥ Dashboard + = Serial /0 Analyzer v
HARD WARE MANAGER - localhostsxlink_tcfiilin000016c47de501 ? %
Tcl Console | Messages |Serial I/© Links % Serial /O Scans 280
Qa = £ +
Name ™ RX Status  Bits Errors  BER BERT Reset  TX Pattern RX Pattern X Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled  Inject Eror  TX Reset
Ungrouped Links (0)
~ @ Link Group 0 (16) PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) v 0.68dB(00011) + 1018 m¥(1100) ~ v
o Link 0 MGT_XOYO/TX MGT X0YO/RX Mo link — 5.703E14 1.002E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
% Link 1 MGT_XOYL/TX MGT_XOVL/RX 6.413G.. S5.667E14 1.765E... PRES 7-bit + PRBS 7-bit ~ 1.67 dB(00111) v~ 0.68 dB(00011) ~ 1018 mV(1100) v v
o Link 2 MGT X0Y2/TX MGT X0V2/RX Mo link  5.703E14 1.002E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67dB (00111} « 0.68 dB(00011) +~ 1018 mv (1100) ~ v
B Link 3 MGT X0Y3/TX MGT X0Y3/RX Mo link  5.703E14 1.002E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 4 MGT XOY4/TX MGT XOV4/RX Mo link  5.703E14 1.002E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} v 0.68 dB(00011) +~ 1018 mv (1100) ~ v
o Link 5 MGT_X0YS/TX MGT_X0YS/RX MNolink  5.703E14 1.002E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
8 Link 6 MGT_XOY6/TX MGT_XOVERX Nolink  5.703E14 1.002E-1 PRES 7-bit + PRBS 7-bit ~ 1.67 dB(00111) v 0.68 dB(00011) + 1018 mV(1100) v v
B Link 7 MGT X0Y7/TX MGT X0V7/RX Mo link  5.703E14 1.002E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67dB (00111} + 0.68 dB(00011) +~ 1018 mv (1100) ~ v
B Link 8 MGT X0Y8TX MGT XOV8/RX Mo link  5.703E14 1.002E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 9 MGT XOYOTX MGT XOVG/RX Mo link  5.703E14 1.002E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} v 0.68 dB(00011) +~ 1018 mv (1100) ~ v
o Link 10 MGT_X0Y10/TX MGT_X0YLO/RX No Link  5.703E14 1.002E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
8 Link 11 MGT_XOY11/TX MGT_X0V11/RX No Link  5.703E14 1.002E-1 FRES 7-bit ~ PRBS 7-bit + 1.67 dB (00111} + 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 12 MGT_X0Y12/TX MGT X0V12/RX No Link  5.703E14 1.002E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67dB (00111} + 0.68 dB(00011) +~ 1018 mv (1100) ~ v
B Link 13 MGT_X0Y13/TX MGT X0V13/RX No Link  5.703E14 1.002E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 14 MGT_X0Y14/TX MGT XOV14/RX No Link  5.703E14 1.002E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} v 0.68 dB(00011) +~ 1018 mv (1100) ~ v
o Link 15 MGT_X0Y15/TX MGT_X0Y1S/RX No Link  5.703E14 1.002E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
< >
Link Group: Link Group 0
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7.1 Combined_TTC/Data to the FEX 13; test@6.4Gbps:

® Applications v Places v

Frilo41 4 O ~

Ele Edit  Tools Window Layout VWiew Help Q- Quick A

=, B X & ¥  Dashboard ~

Vivado 2017.2

= Serial 1/0 Analyzer

o
x

<

HARDWARE MANAGER - localhost/xilin_tcfiliny00001 6c47de501

~
X

Tcl Console | Messages | Serial /O Links X Serial /O Scans

o

Q = 2 +

Name ™ RX Status Bits Errors BER BERT Reset X Pattern RX Pattern TX Pre-Cursor TX Post-Cursor X Diff Swing DFE Enabled Inject
Ungrouped Links (0)

~ & Combined Data to FEX13 (1) PRBS 7bit ~ PRBS7-bit ~ 1.67dB(00111) v 0.68dB(00011) ~ 1018 m¥(1100) v [nd
% Link 1 MGT_XOYL/TX MGT _XOY1/RX 6.413 Gbps 5.5E13 1E0 1.818E-14 PRBS 7-bit ~ PRBS 7-bit « 1.67 dB(00111) » 0.68dB(00011) + 1018mV (1100) v ¥ [

v & Link Group 1 (15) PRES 7-bit ~ PRBS7-bit + 1.67dB(00111) +~ 0.68 dB(00011) v 1018mV(1100) /] [ m
G Link 16 MGT_XOVO/TX MGT_XOYO/RX No Link 5.473E13  3.25E13  5.938E-1 PRBS 7bit ~ PRBS7Hbit + 1.67dB(00111) v 0.68dB(00011) + 1018 mV(1100) « < [ nj
G Link 17 MGT_XOV2/TX MGT_XOYO/RX No Link 6.652E14 4756E13  7.15E-2 PRBS 7bit ~ PRBS7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) 7z [
s Link 18 MGT_XOVZ/TX MGT_X0Y1/RX No Link 6.651E14 4.749E13  7.14E-2 PRBS 7-bit ~ PRBS7-bit + 1.67dB(00111) ~ 0.68dB(00011) v 1018 mV(1100) « ¥ [ing
i Link 19 MGT_X0Y4/TX MGT_X0v2/Rx No Link 5.473E13 3.25E13  5.93BE-1 PRBS 7-bit ~ PRBS 7-bit + 1.67 dB (00111) ~ 0.68 dB(00011) +~ 1018 mv (1100) ~ v [inj
§ Link 20 MGT_XOV5/TX MGT_X0Y2/RX No Link 6.651E14  4.66E13  7.007E-2 PRES 7-bit ~ PRBS7-it + 1.67dB(00111) ~ 0.68 dB(00011) v 1018mv(1100) ¥ [ inj
& Link 21 MGT_XOVE/TX MGT_XOY3/RX No Link 5.473E13  3.25E13  5.938E-1 PRBS 7bit ~ PRBS7-bit + 1.67dB(00111) v 0.68dB(00011) + 1018 mV(1100) « < [ in
& Link 22 MGT_XOV7/TX MGT_XOY3/RX No Link 6.651E14 4.753E13  7.146E-2 PRBS 7bit ~ PRBS7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) 7z [
G Link 23 MGT_XOVE/TX MGT_X0Y4/RX No Link 5.473E13  3.25E13  5.938E- PRBS 7-bit ~ PRBS7-bit + 1.67dB(00111) ~ 0.68dB(00011) v 1018 mV(1100) « ¥ [ing
o Link 24 MGT_XOYS/TX MGT_X0Y4/Rx No Link 6.651E14  4.749E13 7.14E-2 PRBS 7-bit +~ PRBS7-bit « 1.67dB(00111) ~ 0.68dB(00011) + 1018mV (1100) » ¥ [inj
& Link 25 MGT_XOVLOfTX MGT_X0YS/RX No Link 5.473E13  3.25E13  5.938E-1 PRBS 7bit + PRBS7Hit + 1.67dB(00111) v 0.68dB(00011) » 1018 mV(1100) « 7 [ ini
G Link 26 MGT_XOVL1/TX MGT_X0Y5/RX No Link 6.651E14 4.974E13  7.479E-2 PRBS 7bit ~ PRBS7-bit + 1.67dB(00111) v 0.68dB(00011) + 1018 mV(1100) « < [ in
& Link 27 MGT_XOV12/TX MGT_XOY5/RX No Link 5.473E13  3.25E13  5.938E PRBS 7bit ~ PRBS7-bit ~ 1.67dB(00111) ~ 0.68dB(00011) ~ 1018 mV(1100) < [
s Link 28 MGT_XOV13/TX MGT_X0YS/RX No Link 6.651E14 4.749E13  7.141E-2 PRBS 7-bit ~ PRBS7-bit + 1.67dB(00111) ~ 0.68dB(00011) v 1018 mV(1100) « & [ing
o Link 29 MGT_XOYL4/TX MGT_X0¥7/Rx No Link S5.473E13  3.25E13  5.938E-1 PRBS 7-bit +~ PRBS7-bit « 1.67dB(00111) ~ 0.68dB(00011) + 1018mV (1100) » ¥ [inj
& Link 30 MGT_XOVLS/TX MGT_X0Y7/RX No Link 6.651E14 4.018E13  G.041E-2 PRBS 7bit + PRBS7Hit + 1.67dB(00111) v 0.68dB(00011) + 1018 mV(1100) + 7 [ ini

< >

Link Group: Link Group 1
@ [Ursscale Architecture GTY Tran...“‘ Vivado 2017.2 [Vivade 2017.2] [Vivado 2017.2] &l FTm 1/4 @)
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7.2 Combined_TTC/Data to the FEX 14; test@6.4Gbps:

® Applications ¥  Places ~ g Vivado 2017.2 sun11:50 #) C
Vivado 2017.2 - @ x
Ele Edit  Tools Window Layout VWiew Help Q- Quick A
[~ B X & ¥ Dashboard + = Serial /0 Analyzer
HARD WARE MANAGER - localhostsxlink_tcfiilin000016c47de501 ?
Tcl Console | Messages |Serial I/© Links % Serial /O Scans 280
Qa = £ +
Name ™ RX Status  Bits Errors  BER BERT Reset  TX Pattern RX Pattern X Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled  Inject Eror  TX Reset
Ungrouped Links (0)
~ @ Link Group 0 (16) PRBS 7-bit ~ PRBS 7-bit ~ 1.67 dB(00111) v 0.68dB(00011) + 1018 m¥(1100) ~ v
o Link 0 MGT_XOYO/TX MGT X0YO/RX Mo link  1.485E13 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
% Link 1 MGT_XOYL/TX MGT_XOVL/RX 6.413G.. 1.492E13 6.701E... PRES 7-bit + PRBS 7-bit ~ 1.67 dB(00111) v~ 0.68 dB(00011) ~ 1018 mV(1100) v v
o Link 2 MGT X0Y2/TX MGT X0V2/RX Mo Link  1.485E13 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67dB (00111} « 0.68 dB(00011) +~ 1018 mv (1100) ~ v
B Link 3 MGT X0Y3/TX MGT XOY3/RX Mo link  1.485E13 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 4 MGT XOY4/TX MGT XOV4/RX Mo link  1.485E13 5.938E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} v 0.68 dB(00011) +~ 1018 mv (1100) ~ v
o Link 5 MGT_X0YS/TX MGT_X0YS/RX Mo link  1.485E13 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
8 Link 6 MGT_XOY6/TX MGT_XOVERX Nolink  1.485E13 5.938E-1 PRES 7-bit + PRBS 7-bit ~ 1.67 dB(00111) v 0.68 dB(00011) + 1018 mV(1100) v v
B Link 7 MGT X0Y7/TX MGT XOV7/RX Mo Link  1.485E13 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67dB (00111} + 0.68 dB(00011) +~ 1018 mv (1100) ~ v
B Link 8 MGT XOY8TX MGT XOV8/RX Mo link  1.485E13 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 9 MGT XOYOTX MGT XOVG/RX Mo Link  1.485E13 5.938E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} v 0.68 dB(00011) +~ 1018 mv (1100) ~ v
o Link 10 MGT_X0Y10/TX MGT_X0YLO/RX No Link  1.485E13 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
8 Link 11 MGT_XOY11/TX MGT_X0V11/RX No Link  1.485E13 5.938E-1 FRES 7-bit ~ PRBS 7-bit + 1.67 dB (00111} + 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 12 MGT X0Y12/TX MGT X0V12/RX No Link  1.485E13 5.938E-1 PRBS 7-bit ~ PRBS 7-bit + 1.67dB (00111} + 0.68 dB(00011) +~ 1018 mv (1100) ~ v
B Link 13 MGT_X0Y13/TX MGT X0V13/RX No Link  1.485E13 5.938E-1 PRBS 7-bit ~ PRBS 7-bit ~ 1.67dB(00111) +~ 0.68 dB(00011) ~ 1018 mv (1100) ~ v
B Link 14 MGT_X0Y14/TX MGT XOV14/RX No Link  1.485E13 5.938E-1 PRBS 7-bit » PRBS 7-bit + 1.67 dB (00111} v 0.68 dB(00011) +~ 1018 mv (1100) ~ v
o Link 15 MGT_X0Y15/TX MGT_X0YLS/RX No Link  1.485E13 5.938E-1 PRBS 7-bit « PRBS 7-bit + 1.67dB(00111) « 0.68 dB(00011) ~ 1018 mv (1100) ~ v
< >
Link Group: Link Group 0
Vivade 2017.2 [Vivade 2017.2] [Vivado 2017.2] 2 sior14 1/4 @)
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7.3 IBERT Slot no 3 + extra MGT channel tests, tests@6.4Gbps covered the area:

4 MiniPOD Receiver MGT channels

- 6 lanes of MGT data from the FEX slot 3
- Combined_TTC/Data to the ROD on This HUB
- Combined_TTC/Data Data to the Other HUB

NOTE: The errors were injected to check if the link is alive

M Applications ¥  Places ¥ ‘ Vivado 2017.2 ¥

Combined_TTC/Data Data that was sent out by the Other HUB
Readout Control Data that was sent out by the ROD on This HUB
HUB sends out two lanes of Readout data to the Other HUB
HUB receives two lanes of Readout data from the Other HUB
FPGA on This HUB sends one lane of its readout data to the ROD

on This HUB

sat16:27 W) O ~

Vivado 2017.2 - 8 x
Eile Edit Tools Window Layout Wiew Help ck
=, - B X @ ¥  Dashboard ~ Serial /0 Analyzer !
HARDWARE MANAGER - localhostplinx_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial /o Links x Serial O Scans ? B
Q =
Name ™ RX status Bits Errors BER BERT Reset TXPattern RX Pattern X Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links
~ & HUE: Readout Control Data from This Rod (1) PRES 7-bit + %
% Link 0 MGT_XOY3/RX 6,413 Gbps  4.179E12 OE0  2,393E-13 PRBS 7-bit  + %
~ @ HUB: MiniPods (4) PRBS 7-bit  ~ "
% Link 1 MGT_XOYO/RX 6.413 Gbps  4.179E12 0E0  2.393E-13 PRBS 7-bit  + %
% Link 2 MGT X0Y1/RX 6.411 Gbps  4.179E12 OEO 2.393E-13 PRBS 7-bit  ~ %
% Link 3 MGT_XOY2/RX 6,422 Gbps  4.179E12 0E0  2.393E-13 PRES 7-bit + %
% Link 4 MGT_XOYO/RX 6,427 Gbps ~ 4.179E12 OE0  2,393E-13 PRBS 7-bit  + %
~ & HUB: Other_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 74 MGT_XOY38/TX MGT X0Y38/RX 6.413 Gbps ~ 4.179E12 0E0  2.393E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) v 846 mV (11000) 7
% Link 76 MGT_X0Y39/TX MGT_X0Y39/RX 6.412 Gbps  4.179E12 0E0  2.393E-13 PRES 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) ~ 6.02 B (10100) ~ 846 mV (11000) v 7
~ & HUB: Combined Data from Other HUB (1) PRES 7-bit  + ¥
% Link 2 MGT XOYL/RX 6,413 Gbps  4.179E12 0E0  2.393E-13 esel PRBS 7-bit ¥
~ @ HUB: Data from FEX_3 (6) | esef | PRBS 7-bit  ~ "
% Link 0 MGT XOY4/RX 6.413 Gbps  4.913E11 1E0  2.036E-12 esel PRBS 7-bit 7
4 Link 1 MGT XOYS/RX 6.413 Gbps  4.613E11 1E0 2.036E-12 FRBS 7-bit  « v
% Link 2 MGT_XOY6/RX 6,413 Gbps  4.913E11 1E0 2,085E-12 PRES 7-bit  + ¥
% Link 3 MGT_XOY7/RX 6,416 Gbps  4.913E11 1E0 2,035E-12 PRBS 7-bit  + %
% Link 4 MGT_XOY8/RX 6.391 Gbps  4.913E11 1E0 2.035E-12 PRBS 7-bit  ~ v
% Link 5 MGT_XOYQ/RX 6.416 Gbps  4.813E11 1E0  2.035E-12 PRBS 7-bit  + <
~ & ROD: Data from FEX_3 and 2 Links from H. Multiple PRBS 7-bit « Multiple Multiple Multiple ¥
% Link 93_0 MGT_XOYS/TX MGT_X1¥4/RX 6,400 Gbps  5.103E11 1E0  1.96E-12 PRES 7-bit + PRBS 7-bit + 0.00dB(00000) +~ 6.02dB(10100) v 846 MV (11000) <
% Link 94 MGT_XOY6/TX MGT X1YS/RX 6,400 Gbps  5.103E11 1E0  1.96E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) +~ 0.00 dB(00000) ~ 950mV(1100) + "
% Link 95 MGT_XOY7/TX MGT X1Y6/RX 6.400 Gbps  5.103E11 1E0  1.96E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 96_0 MGT XOY7/TX MGT X1Y7/RX 6.400 Gbps  5.103E11 1E0  1.96E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB (00000) ~ 950 mV (1100) <
% Link 87_0 MGT _XOY8/TX MGT XLY8/RX 6.400 Gbps  5.103E11 1E0  1.96E-12 PRES 7bit «~ PRES7bit ~ 0.00dB(00000) ~ 6.02cB(10100) ~ 846 mV(11000) « 7
% Link 98_0 MGT_XOY8/MX MGT_X1Y9/RX 6.400 Gbps  5.103E11 1E0  1.96E-12 PRES 7-bit ~ PRBS 7-bit + 0,00 dB(00000) +~ 0.00dE(00000) v 950mV(1100) <
% Link 101 MGT_XOY37/RX 6,400 Gbps ~ 5.103E11 OE0  1.96E-12 PRBS 7-bit & v
% Link 102 MGT_XOYO/TX MGT _X0Y36/RX 6.400 Gbps  5.103E11 0E0  1.96E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
< >
Link Group: HUB: Data from FEX_3
& [UtraScale Architecture GTY Tran [Vivado 2017.2] ||‘ Vivado 2017.2 [Vivado 2017.2] &l sLot-3 1/4 g
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7.4 IBERT (eye diagram); FEX slot 3, test@10.26Gbps:

& Applications ¥

Places ¥ ‘ IBERT _verl_1_HUB_FTM_3_ex - [/ssd/home/hubuser/Xilinx/Design/HUB/Hub_Safe... ¥

sat17:32 W O ~

IBERT_verl_1_HUB_FTM_3_ex - [/ssd/home/hubuser/Xilinx/De sign/HUB/Hub_Safe_IBERT_FTM/IBERT_verl_1_HUB_FTM_3_ex/IBERT _verl_1_HUB_FTM_3_ex.xpr] - Vivado 2017.1 - @ x
Eile Edit Flow Tools Window Layout View Help Q- Quick Access write_bitstream Complete <
=, B X > B & T ¥  Dashboard ~ = Default Layout !
Flow Navigator ? HARDWARE MANAGER - localhost /xilinx_tef/xiline/000016¢45d1101 ? %
~ PROJECT MANAGER
» Hardware ? _O0C X |hwilal x hwvios x| ScanPlots-Scan0 X |ScanPlots-Scanl x ScanPlots-Scan4 x| Scan Plots -Scan5 200
Settings
Q = = F Q a 32 C 0 [ contour (Filed) -
Add Sources
Name Status .
Language Templates unit interval
guag P v B localhost Connectec” e
T 1P Catalog ~ @o xilin_tefXiling000016c45...  Open 0.5
~ @ xcwl25_0 (5) Programm 100 2.2e-01
~ IP INTEGRATOR & SysMon (System Moni 1.0e-01
Create Block Design & hw_ila_1 (lla_inst) O dle 5.0e-02
Open Block Design ~ & IBERT (IBERT) 3 1.0e-02
v B Quad_125 (5) g 5.0e-03
a S
Generate Block Design 5 COMMON X0vL apllo Lock g 1.0e-03
. N ar vrarn anam ALY g 5.0e-04
v SIMULATION 2
= 1.0e-04
Run Simulation Link Group Properties ?_00OX > 5 50005
% Link Group 0 - -3 1.0e-05
v RTLANALYSIS
0e-06
> Open Elaborated Design Hame LINKGROUP_0 00 1.00-06
Description: | Link Group 0
v SYNTHESIS Summary Metrics Settings
P Run Synthesis
Name: SCAN_1 Open area: 8704 Link settings: /A
> Open Synthesized Design Description: Scan 1 Open UI%: 55.56 Horizontal increment: 8
Started: 2017Jun-2317:51:07 Horizontal range: -0.500 Ul to 0.500 UI
~ IMPLEMENTATION Ended: 20174un-23 17:51:09 Vertical increment: 8
P Run Implementation Vertical range: 100%
General  Properties  Links
> Open Implemented Design
Tl Console | Messages | Serial /O Links x Serial /O Scans ?_00G
~ PROGRAM AND DEBUG
¥ Generate Bitstream Q =(s%
Name ™ RX Status Bits Errors BER BERT Reset  TX Pattern R¥ Pattern T Pre-Cursor TX Post-Cursor TX Diff Swing
~ Open Hardware Manager . "
Ungrouped Links (0)
Open Target ~ & Link Group 0 (8) PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB (00000) ~ 6.02dB(10100) + 845 mVv(110C
Program Device % Link 0 MGT_XOV4/TX MGT XOY4/RX 10.261 Gbps  3.924E11 OEO  2.549E-12 PRBS 7-bit ~ PRBS 7-bit + 0.00 dB (00000) + £.02dB (10100) ~ 846 mv (110C
Add Configuration Memory Device % Link1 MGT_XOVS/TX  MGT_XOYS/RX 10.258 Gbps  3.924E11 OE0  2.548E12 PRES 7-bit + PRBS 7-bit ~ 0.00 dB (00000) + 6.02dB(10100) « 846 mV(110C
% Link 2 MGT_XOV6/TX MGT_XOYS/RX 10.260 Gbps  3.924E1l OEQ  2,548E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB(00000) +~ 6.02dB(10100) « 846 mV(l10C
% Link 3 MGT_XOV7/TX MGT_XOY7/RX 10.261 Gbps  3.925E11 OEQ  2,548E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB(00000) ~ 6.02dB(10100) « 846 mv(110C
< ¥

§ ibert_con115_8_drefl_10g24_.. | 4

Vivado 2017.1

[ e

1/4 @)
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7.5 IBERT (eye diagram); MiniPods, test@9.6Gbps:

& Applications ¥

Places ¥ ‘ IBERT_verl_3_ex — [/ssd/home/hubuser/Xilinx/Design/HUB/Hub_Safe_IBERT verl... ~

sun 1529 O ~

File

Edit  Flow

=]

Tools  Window

X b B

Add Sources
Language Templates

IF P catalog

<

IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

<

SIMULATION

Run Simulation

<

RTL ANALVSIS
> Open Elaborated Design

<

SYNTHESIS
P Run Synthesis

> Open Synthesized Design

<

IMPLEMENTATION
» Run Implementation
~ Open Implemented Design
Constraints Wizard
Edit Timing Constraints
W Report Timing Summary
Report Clock Networks
Report Clock Interaction
Report Methodology
Report DRC
Report Utilization
% Report Power
"4 schematic

@ [Plot of /home2/designs/boards/H.

IBERT_verl_3_ex - [/ssd/home/hubuser/Xilinx/Design/HUB/Hub_Safe_IBERT_verl_3/IBERT_verl_3_ex/IBERT_verl_3_ex.xpr] - Vivado 2017.1 - 8@ ox
Layout View Help Q- Quick Access write_bitstream Complete s
& ¥  Dashboard ~ = Serial If0 Analyzer v
Flow Navigator ? HARDWARE MANAGER - localhost/xilink_tef/Xilinx/000016¢45d1 101 2?2 X
Hardware ? _ O X | example IBERT verl 3.v x|hwilal x hwvios x dashboardl x|ScanPlots-Scan4 x 200
Q| x| -] - ® @ 3 C & @ | Ccontour Filed) -
(me Slots unit Interval
~ § localhost (1) Connectec” BER
~ @e xilim tefXiling000016¢45...  Open 0.5
“ @ xcwl25 0 Programm 3.8e-01
& sysion 1.0e-01
& hw_ila_L (ila_inst) Oidie 50202
~ & IBERT (IBERT) 3 1.0e-02
v & Quad_224 (5) 2 5.0e-03
5] ¥
[ COMMON X0V0 QpllL Lock = 1.0e-03
N DY & 5.08-04
< > @ -20
2 1.0e-04
S
Scan Properties 2 _00G X 5.0-05
70 1.0e-05
Scan 4 - % 5.0e-06
1.0e-06
Name: SCAN_4 120
Description: | Scan 4
Summary Metrics Settings
Status: Dane
Name SCAN 4 Open area: 8448 Link settings: /A
Link: % Found 0
Description: Scan 4 Open Ul %: 66,67 Horizontal increment: 8
e <4 MGT XOVOIRX Started: 2017Jun-18 09:05:46 Horizontal range: -0.500 Ul to 0.500 UI
™ B> MGT_XOV6/TX Ended: 2017Jun-18 09:05:48 Vertical increment: 8
Vertical range: 100%
General  Properties
Tdl Console | Messages | Serial /O Links x Serial /O Scans ?_00G
Q +
Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RY Pattern TX Pre-Cursor TX Post-Cursor TX Diff
Ungrouped Links (0)
~ & Found Links (3) PRBS 7-bit ~ PRBS7-bit + 0.00 dB (00000} ~ 0.00 dB (00000} ~ 950 m!
<, Found 0 MGT_XOY6/TX MGT_XOYO/RX 9.619 Gbps ~ 9.503E14 [1=0] 1.052E-15 PRBS 7-bit «~ PRBS 7-bit + 0.00 dB (00000) ~ 0.00 dB (00000) ~ 950 m
% Found 1 MGT_XOVE/TX MGT_XOY1/RX 9.619 Gbps  9.503E14 0E0 1.052E-15 PRES 7-bit ~ PRBS7Hit ~ 0.00 dB(00000) ~ 0.00 dB (00000} v 950m
% Found 2 MGT_XOVLOfTX MGT_XOY2/RX 9.619 Gbps ~ 9.503E14 0EQ 1.052E-15 PRBS 7-bit ~ PRBS7-bit ~ 0.00 dB (00000} ~ 0.00dB (00000} v 950m:
< >
Eye of MATE Image Viewer 1/4 @
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7.6 IBERT Slot no 4, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 4

NOTE: The errors were injected to check if the link is alive

® Applications ~  Places ~ g Vivado 2017.2 - Sun10:59 W) O ~
Vivado 2017.2 - 8 x
Eile Edit Tools Window Layout Wiew Help Quick A
=, « =] X = ¥  Dashboard ~ Serial /0 Analyzer ~
HARDWARE MANAGER - localhostplinx_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial /O Links x Serial O Scans - B
Q x = %
Name ™ RX status Bits Errors BER BERT Reset TXPattern RX Pattern X Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ & HUE: Readout Control Data from This Rod (1) PRES 7-bit + %
% Link 0 MGT_XOY3/RX 6,413 Gbps  1.537E13 OE0  6.506E-14 PRBS 7-bit  + %
~ @ HUB: MiniPods (4) PRBS 7-bit  + "
% Link 1 MGT_XOYO/RX 6.413 Gbps  1.536E13 0E0  6.508E-14 PRBS 7-bit  + %
% Link 2 MGT X0Y1/RX 6.417 Gbps  1.536E13 OEO 6.508E-14 PRBS 7-bit  ~ %
% Link 3 MGT_XOY2/RX 6,413 Gbps  1.536E13 0E0  6.508E-14 PRES 7-bit + %
% Link 4 MGT_XOYO/RX 6,413 Gbps ~ 1.536E13 OE0  6.508E-14 PRBS 7-bit  + %
~ & HUB: Other_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 74 MGT_XOY38/TX MGT X0Y38/RX 6,413 Gbps  1.536E13 0E0  6.509E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) v 846 mV (11000) 7
% Link 76 MGT_X0Y39/TX MGT_X0Y39/RX 6.415 Gbps  1.536E13 OE0  6.509E-14 PRES 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) ~ 6.02 B (10100) ~ 846 mV (11000) v 7
~ & HUB: Combined Data from Other HUB (1) PRES 7-bit  + ¥
% Link 2 MGT_XOYL/RX 6,417 Gbps  1.537E13 OEO  6.505E-14 PRBS 7-bit  + %
~ @ HUB: Data from FEX_4 PRBS 7-bit  ~ v
% Link 0 MGT_XOY2/R¥ 6.413 Gbps  1.537E13 3E0 1.952E-13 PRBS 7-bit  + %
G Link 1 MGT_XOY3/RX 6.413 Gbps  1.537E13 3E0 1.952E-13 PRBS 7-bit  « v
% Link 2 MGT_XOY14/RX 6,413 Gbps ~ L.537E13 3E0 1,952E13 PRBS 7-bit  + 5
% Link 3 MGT_X0Y15/RX 6,413 Gbps ~ 1.537E13 3E0 1,952E-13 PRBS 7-bit  ~ v
% Link 4 MGT_XOY16/RX 6,419 Gbps ~ 1.537E13 3E0 1.952E-13 PRBS 7-bit  ~ v
% Link 5 MGT XOY17/RX 6,415 Gbps  1.537E13 3E0 1.952E-13 ese PRES 7-bit + 7
@ ROD: Data from FEX_4 and 2 Links from H [ ese | Muttiple PRES 7-bit + Multiple Multiple Multiple ¥
% Link 99_0 MGT_XOY9/TX MGT_XLY10/RX 5:400 Gbps  L.193E13 3E0 2.516E-13 esel PRES 7bit + PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) <
% Link 100_0 MGT_XOY9/TX MGT X1Y11/RX 6,400 Gbps  1.193E13 3E0  2.516E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) +~ 0.00 dB(00000) ~ 950mV(1100) + "
% Link 101_0 MGT_XOY10/TX MGT_X1¥12/RX 6.400 Gbps  1.193E13 3E0 2516E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 102_0 MGT_X0Y10/TX MGT_X1Y13/RX 6,400 Gbps  1.183E13 3E0 2.516E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB (00000) v 950 mV (1100) ¥
% Link 103 MGT_XOY11/TX MGT_X1¥14/RX 6.400 Gbps  1.193E13 3E0 2.516E-13 PRES 7bit «~ PRES7bit ~ 0.00dB(00000) ~ 6.02cB(10100) ~ 846 mV(11000) « 7
% Link 104 MGT_XO¥11/TX MGT_XLY15/RX 5.400 Gbps  L.193E13 30 2516613 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 0.00dB(00000) v 950mV(1100) + 7
% Link 101 MGT_XOY37/RX 6,400 Gbps ~ 1.193E13 0E0  8385E-14 PRBS 7-bit & v
% Link 102 MGT_XOYO/TX MGT _XOY36/RX 6.400 Gbps ~ 1.193E13 0E0  8385E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
< >

Link Group: ROD: Data from FEX_4 and 2 Links from HUB
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7.7 IBERT (eye diagram); FEX slot 4, test@6.4 Gbps:

& Applications ¥

Places ¥ ‘ IBERT_verl_O_HUB_FTM_4_ex - [/ssd/home/hubuser/Xilinx/Design/HUB/Hub_Safe... ¥

Thu12:01 O ~

IBERT_ver1_O_HUB_FTM_4_ex - [/ssd/home/hubuser/Xilinx/De sign/HUB/Hub_Safe_IBERT _FTM/IBERT _ver1_O_HUB_FTM_4_ex/IBERT_ver1_0_HUB_FTM_4_ex.xpr] - Vivado 2017.1 - o ox
Eile Edit Flow Tools Window Layout View Help Q- Quick Access write_bitstream Complete <
=, B X > B o8 X ¥  Dashboard ~ = Serial 1/0 Analyzer !
Flow Navigator ? HARDWARE MANAGER - localhost/xilini_tefXilin00001 6c45d1101 ? %
anglage lemplates
P catalog Hardware ?_00X x | clock selector module.vhd x| hw_ila 1 x| hwvios x|dashboard1 x| dashboard 2 x|ScanPlots-Scan0 x ¢ »Z ? O
Q = £ -3 - ® @ 3 C [ @ | CcontourFiled -
~ I INTEGRATOR
(me Slots unit Interval
Create Block Design ~ B localhost (2) Connectec” e
Open Block Design ~ @e xilin tefXiing000016¢dS...  Open 0.5 0.4 0.3 0.2 0.1 0 0.1 0.2 0.3 0.4 0.5
~ @ xwl25_0 (5) 2.50-01
Generate Block Design @ - Frogramm
4 SysMon (System Monit... 1.0e-01
£ hw_jla_L (la_inst) Oldle 5.0e-02
~ SIMULATION % IBERT (BERT) 3 1.0e-02
Run Simulation % Quad 124 (5) E 5.06-03
[ COMMON_X0Y0 Qpllo Lock b 1.0e-03
- i P——. 5.06-04
RTL ANALYSIS . . g 2 o
> Open Elaborated Design S e
5 A . > 5.0e-05
can Properties ? 00X
70 1.0e-05
~ SYNTHESIS Scan 0 - & < 0e05
P Run synthesis 1.0e-06
Name; SCAN_O 120
> Open Synthesized Design
Description: | Scan 0 ) .
Summary Metrics settings
Status: In Progress
~ IMPLEMENTATION g
Name SCAN_O Open area: 19392 Link settings NIA
P Run Implementation Link: % Lnk 2 P
P Description: Scan 0 Open Ul%: 70,59 Horizontal increment: 8
~ Open Implemented Design e < MGTXOV2/RX started: 20174un-22 08:43:23 Horizontal range: -0.500 Ul to 0,500 Ul
Constraints Wizard ™ B> MGT_X0v21TX Ended: 20174un-22 08:43:26 Vertical increment: &
Vertical range 100%
Edit Timing Constraints General  Properties
W Report Timing Summary
Tcl Console | Messages | Serial UOLinks x Serial /O Scans ?_00G
Report Clock Networks g
Report Clock Interaction Q +
Report Methodology Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern X Pre-Cursor TX Post-Cursor TX Diff Swing
~ & Link Group 0 PRBS 7-bit «~ PRBS 7-bit +~ 0.00dB(00000) ~ 6.02dB(10100) ~ 846 mV (110~
Report DRC % Link 2 MGT_XOV2/TX MGT_XOY2/RX 6.412 Gbps 4.257E14 0E0  2,349E.. PRBS 7-bit + PRBS 7-bit + 0.00dB(00000) + 6.02dB(10100) v 846mV (110
Report Utilization % Link 3 MGT XOV3/TX MGT XOY3/RX 6.413 Gbps 4.257E14 0EQ  2.349E.. PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) ~ 6.02dB(10100) v 846mV (110
% Report Power % Link 6 MGT_XOV14/TX MGT_XOY14/RX 6.413 Gbps | 4.257E14 0E0  2.349E... PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) v 846mV (110
% Link 7 MGT_XOYLS/TX MGT_XOY15/RX 6.413 Gbps  4.257E14 OE0  2.349E... PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) +~ 6.02dB(10100) ~ 846 mV (110
*A schematic 9 Link 8 MGT_XOV16/TX MGT_XOY15/RX 6.417 Gbps ~ 4.257E14 OE0 2.3409E.. [ Reset | PRBS7-bit +~ PRBS7-bit ~ 0.00dE(00000) ~ 6.02dB(10100) ~ 846 mV (110
% Link 8 MGT_XOV17/TX MGT_XOY17/RX 6.413 Gbps  4.257E14 0E0  2,349E.. PRBS 7-bit + PRBS 7-bit + 0.00dB(00000) + 6.02dB(10100) v 846 MV (110
~ PROGRAM AND DEBUG < B
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7.8 IBERT Slot no 5, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 5

NOTE: The errors were injected to check if the link is alive

® Applications ¥ Places ¥ g Vivado 2017.2 ¥

sat16:04 @) O v

Vivado 2017.2 - @ x
Eile Edit Tools Window Layout Wiew Help k
=, - =] X & ¥  Dashboard + Serial /0 Analyzer v
HARDWARE MANAGER - localhosthdlink_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial I/O Links  x Serial /O Scans - ]
Q = 2 +
Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ @& HUB: Readout Control Data from This Rod (1) PRBS 7-bit  ~ %
% Link 0 MGT_XOY3/RX 6,413 Gbps  L.951E13 0E0 5.127E-14 PRES 7-bit  + ¥
v & HUB: MiniPods (4) PRBS 7-bit  + %
% Link 1 MGT_XOYO/RX 6.413 Gbps  1.949E13 0E0  5.13E-14 PRBS 7-bit  ~ v
% Link 2 MGT_XOY1/R¥ 6.413 Gbps  1.85E13 0E0  5.129E-14 PRBS 7-bit  + %
4 Link 3 MGT X0¥2/RX 6.413 Gbps  1.849E13 O0EO 5.131E-14 FRBS 7-bit  « v
% Link 4 MGT_XOYO/RX 6,413 Gbps  1.949E13 0E0 5.131E-14 PRES 7-bit  + ¥
~ @ HUB: Gther_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) v 6.02dB(10100) v 846 mV(11000) + "
% Link 74 MGT_XOY38/TX MGT_X0Y38/RX 6.408 Gbps  8.247E12 0E0 1.213E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 76 MGT_X0Y39/TX MGT_X0Y39/RX 6.413 Gbps  8.247E12 0E0 1.213E-13 esel PRES 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) ~ 6.02 B (10100) ~ 846 mV (11000) v 7
~ & HUB: Combined Data from Other HUB (1) | esel | PRBS 7-bit  ~ 5
% Link 2 MGT_XOYL/RX 6,415 Gbps  8.242E12 0E0 1.213E-13 esel PRES 7-bit + <
v % HUB: Data from FEX_S (5) PRBS 7-bit & v
% Link 0 MGT_XOY10/RX 6,413 Gbps ~ 8.255E12 1E0 1.211E-13 PRBS 7-bit  ~ v
% Link 1 MGT_XOY11/RX 6,413 Gbps  8.255E12 1E0 1.211E-13 PRBS 7-bit ¥
G Link 2 MGT_X0Y12/RX 6.413 Gbps ~ 8.255E12 1E0 1.211E-13 PRBS 7-bit  « v
% Link 3 MGT_XOY13/RX 6,411 Gbps  8.255E12 1E0 1.211E-13 PRBS 7-bit  ~ ¥
% Link 4 MGT_X0Y24/RX 6,413 Gbps ~ 8.255E12 1E0 1.211E-13 PRBS 7-bit  ~ "
% Link 5 MGT_XOY25/RX 6,413 Gbps ~ 8.255E12 1E0 1.211E-13 PRBS 7-bit  ~ v
~ & ROD: Data from FEX_S and 2 Links from H Multiple PRBS 7-bit ~  Multiple Multiple Multiple 7
% Link 105 MGT_XOY12/TX MGT_X1Y16/RX 6:400 Gbps  8.276E12 1E0 1,208E13 PRES 7-bit + PRES7-bit ~ 0.00¢dB(00000) v 6.02dB(10100) v 846mV(11000) 7
% Link 106 MGT_X0¥12/TX MGT_XY17/RX 5.400 Gbps  8.276E12 1E0 1,208E13 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 0.00dB(00000) v 950mV(1100) + 7
% Link 107 MGT X0¥13/TX MGT XLY18/RX 6:400 Gbps  8.276E12 1E0 1,208E-13 PRBS 7-bit ~ PRBS7-bit v 0.00dB(00000) v 6.02dB(10100) ~ 846mV(11000) v 7
% Link 108 MGT_XOY13/TX MGT_X1¥19/RX 6.400 Gbps  8.275E12 1E0 1.208E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ "
% Link 109 MGT_XOY14/TX MGT X1Y20/RX 6.400 Gbps  8.275E12 1E0 1.208E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) +~ 6.02dB(10100) ~ 846 mV (11000) <
% Link 110 MGT_XOY14/TX MGT_X1Y21/RX 6:400 Gbps  8.275E12 1E0 1,208E13 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 101 MGT_X0Y37/RX 6,400 Gbps 0E0 1.208E13 PRES 7bit + 7
% Link 102 MGT XOYO/TX MGT X0Y36/RX 6:400 Gbps  8.275E12 0E0 1,208E-13 PRBS 7-bit ~ PRBS7-bit ~ 0.004dB(00000) ~ 0.00 dB (00000) ~ 950mV(1100) ~ 7
< >

Link Group: HUB: Combined Data from Other HUB
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7.9 IBERT Slot no 6, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 6

® Applications ¥ Places ¥ g Vivado 2017.2 ¥

Sun09:24 W) O ~

Vivado 2017.2 - @ x
Elle  Edit Tools Window Layout View Help Q- Quick
=, =] X & ¥  Dashboard + Serial /0 Analyzer v
HARDWARE MANAGER - localhosthdlink_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial I/O Links  x Serial /O Scans - ]
Q = 2 +
Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ @& HUB: Readout Control Data from This Rod (1) PRBS 7-bit  ~ %
% Link 0 MGT_XOY3/RX 6,413 Gbps  3.682E14 0E0  2.716E-15 PRES 7-bit  + ¥
v & HUB: MiniPods (4) PRBS 7-bit  + %
% Link 1 MGT_XOYO/RX 6.402 Gbps ~ 3.682E14 0E0  2716E-15 PRBS 7-bit  ~ v
% Link 2 MGT_XOY1/R¥ 5.404 Gbps  3.682E14 0E0  2.716E-15 PRBS 7-bit  + %
4 Link 3 MGT X0Y2/RX 6.413 Gbps  3.682E14 O0EO  2.716E-15 FRBS 7-bit  « v
% Link 4 MGT_XOYO/RX 6,413 Gbps ~ 3.682E14 0E0  2.716E-15 PRES 7-bit  + ¥
~ @ HUB: Gther_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) v 6.02dB(10100) v 846 mV(11000) + "
% Link 74 MGT_XOY38/TX MGT_X0Y38/RX 6.412 Gbps  3.682E14 0E0  2716E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 76 MGT_X0Y39/TX MGT_X0Y39/RX 6,413 Gbps  3.682E14 OEO0  2.716E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) v 846 mV (11000) ¥
~ @ HUB: Combined Data from Other HUB (1) FRBS 7-bit  « v
% Link 2 MGT_XOYL/RX 6,413 Gbps  3.682E14 0E0  2.716E-15 PRES 7-bit  + ¥
v % HUB: Data from FEX_6 (5) PRBS 7-bit & v
% Link 0 MGT_XOY20/RX 6,413 Gbps ~ 3.632E14 0E0  2753E-15 PRBS 7-bit  ~ v
% Link 1 MGT_XOY21/RX 5,413 Gbps ~ 3.632E14 0E0  2.753E-15 PRBS 7-bit  + <
4 Link 2 MGT_X0Y¥22/RX 6.413 Gbps ~ 3.632E14 O0E0 2.753E-15 FRBS 7-bit  « v
% Link 3 MGT_XOY23/RX 6,413 Gbps  3.632E14 0E0  2753E-15 PRES 7-bit  + %
% Link 4 MGT_X0Y19/RX 6,413 Gbps ~ 3.632E14 OE0 2.753E-15 PRBS 7-bit  ~ "
% Link 5 MGT XOY1B/RX 6.413 Gbps ~ 3.632E14 0E0  2.753E-15 esel PRBS 7-bit 7
~ @ ROD: Data from FEX_6 and 2 Links from H [ ese | Muttiple PRBS 7-bit ~  Multiple Multiple Multiple 7
% Link 111 MGT_XOY15/TX MGT_X1Y22/RX 6:400 Gbps  3.632E14 0E0  2.753E-15 esel PRES 7bit + PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) 7
% Link 112 MGT_X0Y¥15/TX MGT_X1Y23/RX 5.400 Gbps  3.632E14 0E0 2.753E15 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 0.00dB(00000) v 950mV(1100) + 7
% Link 113 MGT XO¥16/TX MGT X1Y24/RX 6:400 Gbps ~ 3.632E14 0E0 2.753E15 PRBS 7-bit ~ PRBS7-bit v 0.00dB(00000) v 6.02dB(10100) ~ 846mV(11000) v 7
% Link 114 MGT_XOY16/TX MGT_X1¥25/RX 6.400 Gbps ~ 3.632E14 0E0  2753E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ "
% Link 115 MGT_XOY17/TX MGT X1Y26/RX 6.400 Gbps  3.632E14 0E0  2.753E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) +~ 6.02dB(10100) ~ 846 mV (11000) <
% Link 116 MGT_XOY17/TX MGT_X1Y27/RX 6:400 Gbps  3.632E14 0E0 2.753E15 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 101 MGT_XOY37/RX 6,400 Gbps  3.632E14 0E0  2753E-15 PRES 7-bit  + %
% Link 102 MGT XOYO/TX MGT X0v36/RX 6:400 Gbps  3.632E14 0E0 2.753E15 PRBS 7-bit ~ PRBS7-bit ~ 0.004dB(00000) ~ 0.00 dB (00000) ~ 950mV(1100) ~ 7
< >

Link Group: ROD: Data from FEX_6 and 2 Links from HUB
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8.0 IBERT Slot no 7, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 7

® Applications ¥ Places ¥ g Vivado 2017.2 ¥

sat14:37 W) O ~

Vivado 2017.2 - @ x
Elle Edit Tools Window Layout Wiew Help Q- Quick A
=, E X & ¥  Dashboard ~ Serial /0 Analyzer v
HARDWARE MANAGER - localhosthdlin_tcffDigilent/21 0299457644 ? X
Tcl Console | Messages | Serial /O Links X Serial O Scans -
Q = = 4%
Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ & HUE: Readout Control Data from This Rod (1) PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 0 MGT_XOY3/TX MGT_XOY3/RX 6417 Gbps  2.102E13 0E0 4.757E-14 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 0.00dB(00000) v 950mV(1100) + 7
~ & HUB: MiniPods (4) PRBS 7-bit PRBS 7-bit ~  0.00 dB (00000) Multiple Multiple "
% Link 1 MGT_XOYO/RX 6.413 Gbps  2.276E13 OE0  4.394E-14 PRBS 7-bit  ~ v
% Link 2 MGT_XOY1/TX MGT_XOY1/RX 6.413 Gbps ~ 2.276E13 OE0  4.394E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB (00000) ~ 950 mV (1100) %
% Link 3 MGT_XOY2/TX MGT_XOY2/RX 6.425 Gbps  2.276E13 0E0 4,304E-14 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 4 MGT_XOYO/TX MGT_XOYO/RX 6.417 Gbps  2.276E13 0E0 4.394E-14 PRBS 7-bit ~ PRBS7-bit + 0.00dB(00000) v 6.02dB(10100) ~ 846mV(11000) v ¥
~ % HUB: Other_Hub_RQ (2) PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) v 6.02dB(10100) ~ 846 mV(11000) "
% Link 74 MGT_XOY38/TX MGT_X0Y38/Rx 6.409 Gbps ~ 2.19E13 OE0  4.566E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ "
% Link 76 MGT_XOYZ9/TX MGT X0Y30/RX 6.404 Gbps  2.128E13 0EO 4.7E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ 846 mV (11000) « %
~ & HUE: Combined Data from Other HUE (1) esel PRES 7-bit + PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) 7
% Link 2 MGT_XOY1/TX MGT_XOY/RX 6413 Gbps  2.016E13 0E0  4.961E-14 | esel | PRES 7-bit ~ PRBS 7bit +~ 0.00dB(00000) v 6.02dB(10100) v 846 mV(11000) ¥
~ @ HUB: Data from FEX_7 (5) esel PRBS 7-bit %
% Link 112 MGT_XOY32/RX 6.413 Gbps ~ 2.131E13 0E0  4.592E-14 PRBS 7-bit  + "%
% Link 113 MGT X0Y¥33/RX 6.409 Gbps  2.131E13 OEO 4.692E-14 PRBS 7-bit  ~ 7
% Link 114 MGT_XOY34/RX 6,393 Gbps  2.131E13 0E0  4.692E-14 PRES 7-bit + %
% Link 115 MGT_XOY35/RX 6,427 Gbps ~ 2.131E13 OE0  4,692E-14 PRBS 7-bit  + %
% Link 116 MGT_XOY28/RX 6,413 Gbps ~ 2.131E13 0E0  4.692E-14 PRBS 7-bit  + v
% Link 117 MGT_XOY28/RX 6.422 Gbps ~ 2.131E13 0E0  4.592E-14 PRBS 7-bit  + "%
~ & ROD: Data from FEX_7 and 2 Links from H. Multiple PRBS 7-bit ~ Multiple Multiple Multiple ¥
% Link 129 MGT_X0Y20/TX MGT_X1¥28/RX 6,400 Gbps  2.136E13 0E0 4.681E-14 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 130 MGT_X0Y21/TX MGT X1¥29/RX 5:400 Gbps ~ 2.136E13 0E0 4.681E-14 PRBS 7-bit ~ PRBS7-bit + 0.00dB(00000) v 6.02dB(10100) ~ 846mV(11000) v ¥
S Link 131 MGT_X0Y21/TX MGT X1¥30/R¥ 5.400 Gbps ~ 2.136E13 0E0 4.681E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB(00000) ~ 0.00 dB(00000) w 950mV(1100) 7
% Link 132 MGT_XOY22/TX MGT X1Y31/RX 6.400 Gbps ~ 2.136E13 0E0  4.581E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV (11000) + "%
% Link 133 MGT_XOY22/TX MGT X1Y32/RX 6.400 Gbps  2.136E13 0E0  4.681E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) +~ 0.00 dB (00000) ~ 850 mV(1100) 7
% Link 134 MGT_X0Y23/TX MGT_X1¥33/RX 6,400 Gbps  2.136E13 0E0 4.681E-14 PRES 7-bit + PRES7-bit ~ 0.00¢dB(00000) v 6.02dB(10100) v 846mV(11000) 7
% Link 101 MGT_XOY37/RX 6,400 Gbps ~ 2.136E13 OE0  4,681E-14 PRBS 7-bit  + %
% Link 102 MGT_XOYO/TX MGT XOY36/R¥ 5:400 Gbps ~ 2.136E13 0E0 4.681E-14 PRBS 7-bit ~ PRBS7-bit ~ 0.00dB(00000) ~ 0.00 dB(00000) » 950mV(1100) 7

@ [uttrascale Architecture GTY Tran... [Vivado 2017.2] ”‘ Vivado 2017.2

[Vivado 2017.2]

& Pictures

71

1/4 (@)



8.1 IBERT Slot no 8, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 8

NOTE: The errors were injected to check if the link is alive

Sun13:03 0 O ~

® Applications ~  Places ~ g Vivado 2017.2 -
Vivado 2017.2 - 8 x
Eile Edit Tools Window Layout Wiew Help Quick A
=, E X & ¥  Dashboard ~ Serial /0 Analyzer v
HARDWARE MANAGER - localhostplinx_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial /O Links x Serial O Scans - B
Q x = %
Name ™ RX status Bits Errors BER BERT Reset TXPattern RX Pattern X Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ & HUE: Readout Control Data from This Rod (1) esel PRES 7-bit 7
% Link 0 MGT XOY3/RX 6,413 Gbps  1.858E13 0E0 5.383E-14 | esel | PRBS 7-bit ¥
~ @ HUB: MiniPods (4) esel PRBS 7-bit %
% Link 1 MGT_XOYO/RX 6.420 Gbps ~ 3.519E13 0E0  2.842E-14 PRBS 7-bit  + %
% Link 2 MGT X0Y1/RX 6.413 Gbps  3.519E13 OE0 2.842E-14 PRBS 7-bit  ~ %
% Link 3 MGT_XOY2/RX 6,413 Gbps  3.519E13 0E0  2.842E-14 PRES 7-bit + %
% Link 4 MGT_XOYO/RX 6,410 Gbps ~ 3.519E13 OE0  2,842E-14 PRBS 7-bit  + %
~ & HUB: Other_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 74 MGT_XOY38/TX MGT X0Y38/RX 6.413 Gbps  6.292E13 0E0 1.589E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) v 846 mV (11000) 7
% Link 76 MGT_X0Y39/TX MGT_X0Y39/RX 6.421 Gbps  6.292E13 OE0 1.589E-14 PRES 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) ~ 6.02 B (10100) ~ 846 mV (11000) v 7
~ & HUB: Combined Data from Other HUB (1) PRES 7-bit  + ¥
% Link 2 MGT_XOYL/RX 6.413 Gbps  6.292E13 OE0 1,589E-14 PRBS 7-bit  + %
~ @ HUB: Data from FEX_8 PRBS 7-bit  ~ v
% Link 0 MGT_XOY26/RX 6,424 Gbps ~ 1.864E13 2E0  1.073E-13 PRBS 7-bit  + %
4 Link 1 MGT_X0Y¥27/RX 6.413 Gbps ~ 1.864E13 2E0 1.073E-13 FRBS 7-bit  « v
% Link 2 MGT_XOY30/RX 6,404 Gbps  1.864E13 2E0 1,073E-13 PRES 7-bit  + ¥
% Link 3 MGT_X0Y31/RX 6,416 Gbps ~ 1.864E13 2E0 1.073E-13 PRBS 7-bit  ~ v
% Link 4 MGT_XOY30/RX 6.400 Gbps  1.864E13 2E0 1.073E-13 PRBS 7-bit  ~ v
% Link 5 MGT_XOY31/RX 5.413 Gbps ~ 1.B64E13 2E0 1.073E-13 PRBS 7-bit  + <
~ & ROD: Data from FEX_8 and 2 Links from H. Multiple PRBS 7-bit « Multiple Multiple Multiple ¥
% Link 135 MGT_X0Y23/TX MGT_X1Y34/RX 5.400 Gbps  L.865E13 2E0 1,072E13 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ <
% Link 136 MGT _X0¥24/TX MGT X1Y35/RX 6:400 Gbps  1.865E13 2E0 1,072E13 PRBS 7-bit ~ PRBS7-bit v 0.00dB(00000) v 6.02dB(10100) ~ 846mV(11000) v 7
% Link 137 MGT_XOY24/TX MGT_X1¥36/RX 6.400 Gbps ~ 1.B65E13 2E0 1.072E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
% Link 138 MGT_X0Y25/TX MGT_X1Y37/RX 6.400 Gbps  1.865E13 2E0 1.072E-13 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) v 846 mV (11000) ¥
% Link 139 MGT_X0Y25/TX MGT_X1Y38/RX 6.400 Gbps  1.865E13 280 1.072E13 PRES 7bit «~ PRES7bit ~ 0.00dB(00000) +~ 0.00 B (00000) ~ 950 mV(1100) « 7
% Link 140 MGT_X0Y¥26/TX MGT_X1Y39/RX 5.400 Gbps  L.865E13 2E0 1,072E13 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) v 7
% Link 101 MGT_XOY37/RX 6,400 Gbps  1.865E13 0E0  5.362E-14 PRBS 7-bit & v
% Link 102 MGT_XOYO/TX MGT _XOY36/RX 6.400 Gbps  1.B65E13 0E0 5.362E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
< >
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8.2 IBERT Slot no 9, this test@6.4Gbps covered the area:
- 6 lanes of MGT data from the FEX slot 9

NOTE: The errors were injected to check if the link is alive

® Applications ~  Places ¥ g Vivado 2017.2 = Fril7:49 ) O ~
Vivado 2017.2 - o x
Fle Edit Tools Window Layout Wiew Help Quick Ac
=, B X & K Dashbeard -~ Serial /O Analyzer v
HARDWARE MANAGER - localhostplinx_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial I/0 Links  x Serial O Scans ?_B0n
aQ = = %
Name ™ RX status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabl
Ungrouped Links (0)
~ & HUB: Readout Control Data from This Rod (1) PRBS 7-bit ~ PRBS 7-bit + 0,00 dB(00000) ~ 0.00dB(00000) +~ 950 mV(1100) <
% Link 0 MGT_XOY3/TX MGT XOY3/RX 6.413 Gbps  7.748E11 0E0 1,291E-12 PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) +~ 0.00 dB(00000) ~ 950mV(1100) + "
~ % HUB: MiniPods (4) PRBS 7-bit PRBS 7-bit ~  0.00 dB (00000) Multiple: Muttiple v
% Link 1 MGT_XOYO/RX 6.413 Gbps  3.398E13 OE0  2.943E-14 PRBS 7-bit ¥
% Link 2 MGT_XOYL/TX MGT_XOYL/RX 6.413 Gbps  3.398E13 0E0  2.943E-14 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 3 MGT_XOV2/TX MGT_XOY2/RX 6.422 Gbps  3.398E13 O0EQ  2,943E-14 PRES 7-bit ~ PRBS 7-bit + 0,00 dB(00000) +~ 0.00dE(00000) v 950mV(1100) <
% Link 4 MGT XOYO/TX MGT XOYO/RX 6.410 Gbps  3.398E13 0E0 2.943E-14 PRBS 7-bit ~ PRBS7-bit v 0.00dB(00000) v 6.02dB(10100) ~ 846mV(11000) v 7
~ @ HUB: Other_Hub RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ B846mV (11000) w "
% Link 74 MGT_XOY38/TX MGT X0Y38/RX 6.413 Gbps  3.398E13 OE0  2.943E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) +~ 6.02dB(10100) ~ 846 mV (11000) <
% Link 76 MGT_X0Y39/TX MGT_XOY39/RX 6417 Gbps  3.276E13 0E0  2.053E-14 PRES 7-bit + PRES7-bit ~ 0.00¢dB(00000) v 6.02dB(10100) v 846mV(11000) 7
v & HUB: Combined Data from Other HUB (1) PRES 7-bit ~ PRBS 7-bit + 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) + <
% Link 2 MGT XOYL/TX MGT XOV1/RX 6.416 Gbps  3.398E13 0E0 2.943E-14 PRBS 7-bit ~ PRBS7-bit ~ 0.004dB(00000) v 6.02dB(10100) + 846mV(11000) + 7
~ & HUB: Data from FEX 3 (5) PRES 7-bit 7
% Link 8 MGT_X0Y32/RX 6,408 Gbps ~ 2.822E13 1E0 3.543E-14 PRBS 7-bit ¥
% Link 9 MGT_XOY33/RX 6,412 Gbps  2.822E13 1E0 3.543E-14 PRES 7-bit + <
% Link 10 MGT_XOY34/RX 6.413 Gbps ~ 2.822F13 1E0 3.543E-14 PRBS 7-bit ~ ¥
% Link 11 MGT_X0Y35/RX 6.413 Gbps ~ 2.823F13 1E0 3.543E-14 PRBS 7-bit ~ ¥
% Link 12 MGT_X0Y36/RX 6.413 Gbps ~ 2.823F13 1E0 3.543E-14 PRBS 7-bit  ~ v
% Link 13 MGT X0Y37/RX 6,413 Gbps  2.823E13 1E0 3.543E-14 PRBS 7-bit  ~ ¥
~ & ROD: Data from FEX_9 and 2 Links from H... Multiple PRES 7-bit +  Multiple Muttiple Muttiple <
% Link 92 MGT_XL¥38/TX MGT_X0Y30/RX 6:400 Gbps  1.375E13 1E0 7.275E-14 PRBS 7-bit ~ PRBS7-bit + 0.00dB(00000) v 0.00dB(00000) ~ 269 mV(0000) ¥
% Link 96 MGT XO¥2/TX MGT XOY3L/RX 6:400 Gbps  1.375E13 1E0 7.275E-14 PRBS 7-bit ~ PRBS7-bit ~ 0.004dB(00000) v 6.02dB(10100) + 846mV(11000) + 7
% Link 97 MGT XOY3/TX MGT XOY32/RX 6.400 Gbps  1.374E13 1E0 7.276E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV (11000) + "%
% Link 98 MGT_XOY4/TX MGT XOY33/RX 6.400 Gbps  1.374E13 1E0 7.276E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ 846 mV (11000) « %
% Link 99 MGT_XOY4/TX MGT_XOY34/RX 6:400 Gbps ~ L.374E13 1E0 7.276E-14 esel PRES 7-bit + PRES7-bit ~ 0.00dB(00000) v 0.00dB(00000) v 950mV(1100) ~ 7
% Link 100 MGT_XOYS/TX MGT_XO0Y35/RX 6:400 Gbps  4.485E11 1E0 2.229E-12 | esel | PRES 7-bit ~ PRBS 7bit +~ 0.00dB(00000) v 6.02dB(10100) v 846 mV(11000) ¥
% Link 94 MGT XOY37/RX 6.400 Gbps  1.374E13 0E0  7.276E-14 esel PRBS 7-bit 7
% Link 95 MGT _XOYO/TX MGT XOY36/RX 6.400 Gbps  1.374E13 0E0  7.276E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB (00000) ~ 950 mV(1100) ~ "%
< >
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8.3 IBERT Slot no 10, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 10

NOTE: The errors were injected to check if the link is alive

® Applications ¥  Places ¥ g Vivado 2017.2 sun1351 ¥ O ~
Vivado 2017.2 - o ox
FElle Edit Tools Window Layout View Help Quick
=, - E X & ¥  Dashboard ~ Serial /0 Analyzer v
HARDWARE MANAGER - localhostyxilink_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages |Serial I/O Links % Serial /O Scans ?_80
Q = 2 +
bme ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled
Ungrouped Links (0)
& HUB: Readout Cortrol Data from This Rod (1) PRBS 7-bit  ~ v
% Link 0 MGT_XOV3/RX 6.413 Gbps  1.11BE13 OE0  8.948E-14 PRBS 7-bit v
& HUB: MiniPods (4) PRES 7-bit v
% Link 1 MGT_XOVO/RX 6.415 Ghps 5.36EL3 OEQ  1.866E-14 PRES 7-bit ~ ¥
% Link 2 MGT XOV1/RX 6.413 Gbps 5.36E13 OEQ  1.B66E-14 PRBS 7-bit  ~ v
% Link 3 MGT X0V2/RX 6.415 Gbps 5.36E13 OEO  1.B66E-14 PRBS 7-bit  ~ v
% Link 4 MGT_XOVO/RX 6.413 Gbps 5.36E13 OEO  1.866E-14 PRBS 7-bit ¥
& HUB: Other_Hub_RO (2) PRBS 7-bit + PRBS 7-bit + 0.00dB(00000) v 6.02dB(10100) « 846 mV(11000) + v
% Link 74 MGT_X0Y38/TX MGT_XOV38/RX 6.413 Gbps  8.133E13 OE0  1.23E14 PRBS 7-bit + PRBS 7-bit  0.00dB (00000) + 6.02dB(10100) ~ 846 mV(11000) + v
% Link 76 MGT _X0Y39/TX MGT XOV39/RX 6,413 Gbps ~ 8.133E13 OE0  1.23E14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB (00000) ~ 6.02dB(10100) v 846 mV(11000) + v
% HUB: Combined Data from Other HUB (1) PRBS 7-bit v
% Link 2 MGT_XOVL/RX 6.416 Gbps  B8.134E13 OEO 1.229E-14 eset PRBS 7-bit  ~ v
& HUB: Data from FEX_10 (6) PRBS 7-bit + v
% Link 0 MGT_X0Y22/RX 6.413 Gbps ~ 1.115E13 4EQ 3588613 [ Reset | PRBS 7-bit v
% Link 1 MGT_XOY23/RX 6,416 Gbps ~ 1,115E13 4E0  3,588E-13 PRBS 7-bit ~ v
% Link 2 MGT_X0Y36/RX 6.413 Gbps ~ 1.115E13 4E0  3.588E-13 PRBS 7-bit v
% Link 3 MGT_X0V37/RX 6.413 Gbps ~ 1.115E13 4E0  3.588E-13 PRBS 7-bit v
% Link 4 MGT_X0V38/RX 6,413 Gbps  1.115E13 4E0 3,588E13 PRBS 7-bit « v
% Link 5 MGT_XOY39/RX 6,423 Gbps ~ 1.115E13 4E0  3,588E-13 PRBS 7-bit  + v
% ROD: Data from FEX_10 and 2 Links from Multiple PRBS 7-bit ~  Multiple Multiple Multiple ¥
% Link 68 MGT_XOY14/TX MGT_XOV24/RX 6.400 Gbps ~ 1.124E13 4E0  3.56E-13 PRBS 7-bit ~ PRBS7-bit ~ 0.00dB (00000) ~ 0.00dB (00000) v 269 mV(0000) ~ v
% Link 69 MGT_XOY15/TX MGT_X0Y25/RX 6.400 Gbps  1.124E13 4E0  3.56E-13 PRBS 7-bit + PRBS 7-bit ~ 0.00dB (00000) +~ 0.00dB(00000) » 268 mV(0000) v
% Link 70 MGT_XOY16/TX MGT_XOV26/RX 6.400 Gbps ~ 1.124EL3 4E0 3.56E13 PRBS 7-bit + PRBS 7-bit + 0.00dB(00000) + 0.00dB(00000) « 260 mV(0000) < v
% Link 71 MGT_XOY17/TX MGT_XOV27/RX 6.400 Gbps ~ 1.124E13 4E0 3.56E-13 PRBS 7-bit + PRBS 7-bit ~ 0.00dB (00000) ~ 0.00dB(00000) +~ 269 mV(0000) v
% Link 72 MGT_XOY1B/TX MGT XOV28/RX 6.400 Gbps ~ 1.124E13 4E0 3.56E-13 PRBS 7-bit ~ PRBS 7-bit w 0.00dB (00000) ~ 0.00 dB (00000) + 269 mV(0000) ~ v
% Link 73 MGT_XOY19/TX MGT_XOV28/RX 6.400 Gbps ~ 1.124E13 4E0  3.56E-13 PRBS 7-bit ~ PRBS7-bit ~ 0.00dB (00000) ~ 0.00dB (00000) v 269 mV(0000) ~ v
S Link 101 MGT_X0Y37/RX 6.400 Gbps ~ 1.124E13 OE0 8.901E-14 PRBS 7-bit ¥
% Link 102 MGT_XOYO/TX MGT_XOV36/RX 6,400 Gbps ~ 1.123E13 OE0 8.901E-14 PRBS 7-bit + PRBS7-bit + 0.00dB(00000) + 0.00dB(00000) +~ 950 mMV(1100) « v
2 >
Link Group: HUB: Data from FEX_10
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8.4 IBERT Slot no 11, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 11

NOTE: The errors were injected to check if the link is alive

® Applications ¥ Places ¥ g Vivado 2017.2 ¥

Fil5:59 @ O v

Vivado 2017.2 - @ x
Eile Edit Tools Window Layout Wiew Help k A
=, -] Dashboard + Serial /0 Analyzer v
HARDWARE MANAGER - localhosthdlink_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial I/O Links  x Serial /O Scans o ]
Q = 2 +
Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ @ HUB: Readout Control Data from This Rod (1) PRBS 7-bit ~ PRBS 7-bit + 0.00 dB (00000) ~ 0.00 dB (00000) ~ 850 mV (1100) 7
% Link 0 MGT_XOY3/TX MGT_XOY3/RX 6.411 Gbps  9.448E12 0E0 1,058E-13 PRES 7-bit + PRBS 7-bit + 0.00dB(00000) +~ 0.00dE(00000) v 950mV(1100) <
~ & HUB: MiniPods (4) PRBS 7-bit PRBS 7-bit ~ 0.00 dB (00000) Multiple Multiple %
% Link 1 MGT XOYO/RX 6.413 Gbps  5.51E13 OEO 1.B15E-14 PRBS 7-bit  ~ v
% Link 2 MGT XOV1/TX MGT XOY1/RX 6.409 Gbps  5.51E13 0E0 1.B15E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB (00000) ~ 950 mV (1100) 7
% Link 3 MGT XOY2/TX MGT XOY2/RX 6.413 Gbps  5.51E13 0E0 1.815E-14 PRES 7bit «~ PRES7bit ~ 0.00dB(00000) +~ 0.00 B (00000) ~ 950 mV(1100) « 7
% Link 4 MGT_XOYO/TX MGT_XOYO/RX 6.413 Gbps  5.913E13 0E0 1.691E-14 PRES 7-bit + PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) <
v % HUB: Data from FEX 11 (5) PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) +~ 0.00 dB(00000) ~ 950mV(1100) + "
% Link 49 MGT_XOY24/TX MGT_X0Y24/RX 6.416 Gbps ~ 4.173E13 3E0  7.189E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
% Link 51 MGT_X0Y25/TX MGT X0Y25/RX 6.413 Gbps  4.173E13 3E0  7.189E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB (00000) ~ 950 mV (1100) <
% Link 53 MGT_X0Y26/TX MGT_X0Y26/RX 6.403 Gbps  4.173E13 380 7.189E-14 PRES 7bit «~ PRES7bit ~ 0.00dB(00000) +~ 0.00 B (00000) ~ 950 mV(1100) « 7
% Link 55 MGT_X0Y27/TX MGT_X0Y27/RX 5.403 Gbps  4.173E13 30 7.189E-14 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) v 950mV(1100) ~ <
% Link 57 MGT_X0Y28/TX MGT_XOY28/RX 5:413 Gbps  4.173E13 3E0 7.189E-14 PRBS 7-bit ~ PRBS7-bit + 0.00dB(00000) v 0.00 dB(0D000) ~ 950mV(1100) 7
% Link 59 MGT_XOY29/TX MGT_X0Y29/RX 6.402 Gbps ~ 4.173E13 3E0  7.189E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
~ @& HUB: Other_Hub RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) v 846 mV (11000) ¥
% Link 74 MGT_X0Y38/TX MGT_X0v38/RX 6.413 Gbps  6.111E13 0E0 1.636E-14 PRES 7bit «~ PRES7bit ~ 0.00dB(00000) ~ 6.02cB(10100) ~ 846 mV(11000) « 7
% Link 76 MGT_X0¥39/TX MGT_XOY39/RX 5:413 Gbps  6.111E13 0E0 1,636E-14 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) v 7
v & HUB: Combined Data from Other HUB (1) PRBS 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) v 6.02dB(10100) v 846 mV(11000) + "
% Link 2 MGT_XOY1/TX MGT XOY1/RX 6.413 Gbps  5.926E13 OE0 1.688E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ "
~ @& ROD: Data from FEX_11 and 2 Links from H. Multiple PRBS 7-bit ~ Multiple Multiple Multiple ¥
% Link 62 MGT_XLY8/TX MGT_XOY18/RX 6:400 Gbps  2.852E13 1E0 3.506E-14 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) + 269 mV(0000) 7
% Link 66 MGT_XL¥12/TX MGT_XOY19/RX 5.400 Gbps  2.852E13 1E0 3.506E-14 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 0.00dB(00000) v 269 mV(0000) 7
% Link 69 MGT_XL'Y15/TX MGT_XOY20/RX 5:400 Gbps  2.852E13 1E0 3.506E-14 PRBS 7-bit ~ PRBS7-bit v 0.00dB(00000) v 0.00 dB (0D000) ~ 269 mV(0000) 7
% Link 71 MGT_X1Y17/TX MGT_X0Y21/RX 6.400 Gbps  2.852E13 1E0 3.506E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 269 mV(0000) ~ "
% Link 74_0 MGT_XLY20/TX MGT X0Y22/RX 6.400 Gbps  2.852E13 1E0 3.506E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) +~ 0.00 dB (00000) ~ 268 mV (0000) <
% Link 77 MGT_XLY23/TX MGT_X0Y23/RX 6:400 Gbps  2.852E13 1E0 3.506E-14 PRES 7bit + PRES7-bit ~ 0.00¢B(00000) v 0.00dB(00000) + 269 mV(0000) 7
% Link 94 MGT_XOY37/RX 6.400 Gbps  5.913E13 0EQ 1.601E-14 PRES 7-bit ~ ¥
% Link 95 MGT_XOYO/TX MGT XOY36/RX 6:400 Gbps  1.727E13 0E0 5.789E-14 PRBS 7-bit ~ PRBS7-bit ~ 0.004dB(00000) ~ 0.00 dB (00000) ~ 950mV(1100) ~ 7
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8.5 IBERT Slot no 12, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 12

NOTE: The errors were injected to check if the link is alive

® Applications ~  Places ~ g Vivado 2017.2 - Mon14:46 ) O ~
Vivado 2017.2 - 8 x
Eile Edit Tools Window Layout Wiew Help Quick A
=, ] Dashboard ~ Serial /0 Analyzer v
HARDWARE MANAGER - localhostplinx_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial /O Links x Serial O Scans ? B
Q x = %
Name ™ RX status Bits Errors BER BERT Reset TXPattern RX Pattern X Pre-Cursor TX Post-Cursor TX DIff Swing DFE Enabl
Ungrouped Links (0)
~ & HUE: Readout Control Data from This Rod (1) PRES 7-bit + %
% Link 0 MGT_XOY3/RX 6,413 Gbps  5.682E14 0E0  1.76E-15 PRBS 7-bit  + %
~ @ HUB: MiniPods (4) PRBS 7-bit  + "
% Link 1 MGT_XOYO/RX 6.413 Gbps  S5.69E14 0E0  1.758E-15 PRBS 7-bit  + %
% Link 2 MGT _X0Y1/RX 6.416 Gbps 5.69E14 OEO 1.75BE-15 PRBS 7-bit  ~ %
% Link 3 MGT_XOY2/RX 6,403 Gbps  5.69E14 0E0 1.758E-15 PRES 7-bit + %
% Link 4 MGT_XOYO/RX 6,410 Gbps  5.69E14 0E0  1,758E-15 PRBS 7-bit  + %
~ & HUB: Other_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) ~ 846 mV(11000) ~ v
% Link 74 MGT_XOY38/TX MGT XOY38/RX 6,410 Gbps  5.68E14 0E0  1.76E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 6.02dB(10100) v 846 mV (11000) 7
% Link 76 MGT_X0Y39/TX MGT_X0Y39/RX 6.413 Gbps ~ 5.68E14 0E0 1.761E-15 PRES 7-bit ~ PRBS 7-bit ~ 0,00 dB(00000) ~ 6.02 B (10100) ~ 846 mV (11000) v 7
~ & HUB: Combined Data from Other HUB (1) PRES 7-bit  + ¥
% Link 2 MGT_XOYL/RX 6.416 Gbps  5.6BE14 0E0  1.76E-15 PRBS 7-bit  + %
~ @ HUB: Data from FEX_12 (5) PRES 7-bt 7
% Link 0 MGT_XOY14/RX 6,413 Gbps ~ 5.673E14 2E0  3.526E-15 PRBS 7-bit  + %
4 Link 1 MGT_X0Y15/RX 6.410 Gbps ~ 5.673E14 2E0  3.526E-15 FRBS 7-bit  « v
% Link 2 MGT_XOY16/RX 6,410 Gbps ~ 5.673E14 2E0  3,526E-15 PRBS 7-bit  + 5
% Link 3 MGT_XOY17/RX 6,416 Gbps ~ 5.673E14 2E0  3.526E-15 PRBS 7-bit  ~ v
% Link 4 MGT_XOY18/RX 6,419 Gbps  5.673E14 2E0  3.526E-15 PRBS 7-bit  ~ v
% Link 5 MGT_XOY19/RX 6.416 Gbps ~ 5.673E14 2E0  3.526E-15 PRBS 7-bit  + <
~ & ROD: Data from FEX_12 and 2 Links from H Multiple PRBS 7-bit « Multiple Multiple Multiple ¥
% Link 56 MGT_XOY4/TX MGT_XOY12/RX 5.400 Gbps  5.684E14 2E0 3519615 PRES 7-bit + PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) v 846mV(11000) <
% Link 57 MGT_XOY4/TX MGT XOY13/RX 5:400 Gbps  5.684E14 2E0 3.519E-15 PRBS 7-bit ~ PRBS7-bit + 0.00dB(00000) v 0.00 dB(0D000) ~ 950mV(1100) 7
% Link 58 MGT_XOYS/TX MGT_XOY14/RX 6.400 Gbps  5.684E14 2E0  3.519E-1S PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 269 mV(0000) ~ v
% Link 59 MGT_XOYS/TX MGT_X0Y15/RX 6,400 Gbps  5.684E14 2E0  3.519E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) v 846 mV (11000) ¥
% Link 60 MGT_XOYS/TX MGT_XOY16/RX 6.400 Gbps  5.684E14 280 3.519E-15 PRES 7bit «~ PREBS7bit ~ 0.00dB(00000) +~ 0.00 cB (00000) ~ 268 mV(0000) « 7
% Link 61 MGT_XOY7/TX MGT_XOY17/RX 5.400 Gbps  5.684E14 2E0 3519615 PRES 7bit ~ PRBS7-bit v 0.00dB(00000) v 0.00dB(00000) v 269 mV(0000) 7
% Link 101 MGT_XOY37/RX 6,400 Gbps  5.684E14 0E0  1,759E-15 PRBS 7-bit & v
% Link 102 MGT_XOYO/TX MGT _XOY36/RX 6.400 Gbps  5.684E14 0E0 1.759E-15 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB(00000) ~ 0.00 dB(00000) ~ 950mV(1100) ~ v
< >
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8.6 IBERT Slot no 13, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 13

NOTE: The errors were injected to check if the link is alive

® Applications ¥ Places ¥ g Vivado 2017.2 ¥

Friloa2 @) O v

Vivado 2017.2 - @ x
Eile Edit Tools Window Layout Wiew Help kA
=, =] X & ¥  Dashboard ~ Serial /O Analyzer v
HARDWARE MANAGER - localhostfxilinx_tcf/Digilent/210299A57644 ? X
Tcl Console | Messages | Serial IO Links  x Serial /O Scans 700G
Q x = %
Name RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabled Inje
Ungrouped Links (0)
v & HUB: FEX_slot_13 (10) PRES 7-bit ~ PRES7-bit +~ 0.00dB (00000} + Multiple ~  Multiple v 7 ]
% Link 0 MGT_XOYO/RX 6.413 Gbps  5.70BE13 0EQ 1.752E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB(00000) +~ 6.02dB(10100) ~ 846mV(11000) + o [
% Link 1 MGT_XOYO/RX 6.427 Gbps ~ 5.70BE13 0E0 1.752E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB(00000) ~ 950 mV (1100) ~ v ]
% Link 3 MGT_XOY1/RX 6.413 Gbps  5.70BE13 0E0 1.752E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00dB(00000) ~ 950 MV (1100) ~ " [
% Link 5 MGT X0Y2/RX 6.413 Gbps  5.708E13 0E0 1.752E-14 PRBS 7-bit +~ PRBS 7-bit + 0.00 dB(00000) ~ 0.00dB (00000) ~ 950mV (1100) % 1
% Link 9 MGT_XOY4/RX 6.410 Gbps  5.708E13 1E0 1.752E-14 PRES 7-bit ~ PRES7-bit ~ 0.00dB(00000) + 0.00dB(00000) + 950mV(1100) « 7 ]
% Link 11 MGT_XOYS/RX 6.413 Gbps  5.70BE13 1E0 1.752E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB (00000) ~ 0.00dB(00000) ~ 950mV(1100) ¥ [
% Link 13 MGT_XOY6/RX 6.409 Gbps  5.70BE13 1E0 1.752E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB(00000) ~ 950 mV (1100) ~ v ]
% Link 15 MGT XOY7/RX 6.413 Gbps  5.70BE13 1E0 1.752E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00dB(00000) ~ 950 MV (1100) ~ " [
% Link 41 MGT_X0Y20/RX 6.413 Gbps  5.70BE13 1E0 1.752E-14 PRBS 7-bit « PRBS 7-bit ~ 0.00dB(00000) ~ 0.00dB(00000) ~ 950mV(1100) « ¥ E
% Link 43 MGT_XOY21/RX 6,413 Gbps  5.708E13 1E0 1.752E-14 PRES 7-bit ~ PRES7-bit ~ 0.00dB(00000) + 0.00dB(00000) + 950mV(1100) « 7 ]
~ & ROD: FEX_slot_13 (5) PRBS 7-bit ~ PRBS 7-bit +~ 0.00dB(00000) ~ Multiple ~  Multiple ~ ¥ [
% Link 86 MGT_XOY6/RX 6.400 Gbps  5.735E13 1E0 1.744E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ 846mV (11000) ~ v ]
% Link 87 MGT XOY7/RX 6.400 Gbps  5.735E13 1E0 1.744E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB(00000) ~ 950 mV (1100) ~ "% [
% Link 88 MGT X0Y8/RX 6.400 Gbps  5.735E13 1E0 1.744E-14 PRBS 7-bit +~ PRBS 7-bit + 0.00 dB(00000) ~ 0.00dB(00000) ~ 269 mV(0000) % 1
% Link 89 MGT_XOY9/RX 6.400 Gbps  5.735E13 1E0 1.744E-14 PRES 7-bit ~ PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) + 846 mV(11000) 7 ]
% Link 90 MGT_XOY10/RX 6.400 Gbps  5.735E13 1E0 1.744E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB (00000) ~ 0.00dB(00000) ~ 269 mV(0000) ~ ¥ [
% Link 91 MGT_XOY11/RX 6.400 Gbps  5.735E13 1E0 1.744E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ B846mV (11000) ~ " ]
~ @ ROD: Hub Readout AL_O to This ROD (1) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB (00000) ~ 269 mV (0000) ~ "% [
G Link 161 MGT_X0Y37/RX 6.400 Gbps 5.7E13 1E0 1.754E-14 PRBS 7-bit « PRBS 7-bit ~ 0.00dB(00000) ~ 0.00dB(00000) ~ 269mV(0000) « % 1
v & Other_Hub_RO (2) PRES 7-bit ~ PRES7-bit +~ 0.00dB (00000} + Multiple ~  Multiple v 7 [
% Link 167 MGT_XOY39/RX 6.413 Gbps ~ 1.532E13 1E0 6.528E-14 PRBS 7-bit ~ PRBS 7-bit +~ 0,00 dB(00000) +~ 0.00dB(00000) ~ 269 mV(0000) « ¥ ]
% Link 168 MGT_X0Y38/RX 6.416 Gbps ~ 1.52BE13 1E0 6.546E-14 PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ B846mV (11000) ~ " ]
v @& Combined_Data_From_Other Hub (1) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 0.00 dB (00000) ~ 269 mV (0000) ~ "% [
% Link 170 MGT XOY1/RX 6.413 Gbps  5.388E13 1E0 1.856E-14 PRBS 7-bit +~ PRBS 7-bit + 0.00dB(00000) +~ 0.00dB (00000) ~ 269 mV(0000) % 1
v & Transmitter HUB_Readout_AL to_Other HUB (2) PRES 7-bit ~ PRES7-bit ~ 0.00dB(00000) v 6.02dB(10100) + 846 mV(11000) 7 ]
B Link 171 MGT X0Y0/RX No Link 8707E12  4.11E12 4,72E-1 PRBS 7-bit «~ PRBS 7-bit ~ 0.00dB(00000) + 6,02dB(10100) ~ 846 mV(11000) + ¥ [
8 Link 172 MGT XOY1/RX  No Link 8.689E12 4.367E12  5.026E-1 PRBS 7-bit ~ PRBS 7-bit ~ 0.00dB(00000) ~ 6.024dB(10100) ~ 846 mV(11000) w v ]
~ @& Transmitter_Combined_Data_to_Other HUB (1) PRBS 7-bit ~ PRBS 7-bit ~ 0.00 dB (00000) ~ 6.02dB(10100) ~ 846 mV (11000) % [
s Link 173 MGT_X0Y2/RX No Link 5732613 2.846E13  4.965E-1 PRBS 7bit + PRBS 7-bit ~ 0.00dB(00000) ~ 6.02dB(10100) » 846 mV (11000) 7 ]
v & Transmitter_Combined_Data_to_FEX_1 PRES 7-bit ~ PRES7-bit ~ 0.00dB(00000) + 0.00dB(00000) + 950mV(1100) 7 ]
B Link 174 MGT X0Y2/RX No Link 5.618E13 2798E13  4.981E-1 PRBS 7-bit «~ PRBS 7-bit ~ 0.00dB(00000) ~ 0.00dB(00000) ~ 950mMV(1100) « ¥ [
< >
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8.7 IBERT Slot no 14, this test@6.4Gbps covered the area:

- 6 lanes of MGT data from the FEX slot 14

NOTE: The errors were injected to check if the link is alive

® Applications ~

Places » ‘ Vivado 2017.2

sun1l50 # O ~

Vivado 2017.2 - @ x
File  Edit Tools Window Layout Vew Help 0
=, B X © ¥ Dashboard ~ Serial 1/0 Analyzer v
HARDWARE MANAGER - localhosthdlinx tcf/Digilent/210299A57644 ? X
Tel Console | Messages | Serial /O Links X Serial /O Scans ?2_80
Qa = = %
Name ™ RX Status Bits Errors BER BERT Reset TX Pattern RX Pattern TX Pre-Cursor TX Post-Cursor TX Diff Swing DFE Enabl
Ungrouped Links (0)
~ @ HUB: Readout Control Data from This Rod (1) esel PRBS 7-bit v
% Link 0 MGT XO¥3/RX 6.413 Gbps  7.051E12 0E0 1.418E413 || esel | PRBS 7-bit v
~ & HUB: MiniPods (4) esef PRBS 7-bit v
% Link 1 MGT_XOYO/RX 6.411 Gbps  7.243E12 0E0 1.381E-3 PRBS 7-hit  + ¥
% Link 2 MGT_XOY1/RX 6.413 Gbps  7.243E12 0E0 1.381E-13 PRBS 7-bit ¥
% Link 3 MGT _XOY2/RX 6.409 Gbps  7.243E12 0E0  1.381E-13 PRBS 7-bit  + v
% Link 4 MGT XOYO/RX 6.405 Gbps  7.243E12 0E0  1.381E-13 PRBS 7-bit  + ¥
~ @ HUB: Other_Hub_RO (2) PRBS 7-bit ~ PRBS 7-bit + 0.00 dB(00000) +~ 6.02dB(10100) +~» 846 mv (11000) « ¥
% Link 74 MGT_XOY38/TX MGT_XOV38/RX 6.413 Gbps  3.497E13 0EQ  2.859E-14 PRES 7-bit ~ PRES 7-bit + 0.00dB(00000) v 6.02 dB(10100) v 846 mv(11000) ¥
% Link 76 MGT XOY39/TX MGT XOY39/RX 6.414 Gbps  3.497E13 0E0  2.859E14 PRBS 7-bit ~ PRBS 7-bit + 0,00 dB(00000) v 6.02 dB(10100) v 846 mv(11000) v ¥
~ @ HUB: Combined Data from Other HUB (1) PRBS 7-bit  + v
% Link 2 MGT XOV1/RX 6.413 Gbps  3.498E13 0E0  2.859E-14 PRBS 7-bit  + ¥
~ @ HUB: Data from FEX_14 (5) PRBS 7-bit Y
% Link 0 MGT_XOV8/RX 6.410 Gbps  1,249E13 2E0  1.602E-13 PRBS 7-hit  + ¥
% Link 1 MGT_XOYS/RX 6.413 Gbps  1.249E13 2E0  1.602E-13 PRBS 7-bit v
% Link 2 MGT_XOY10/RX 6.404 Gbps  1.249E13 2E0  1.602E-13 PRBS 7-bit  + >
% Link 3 MGT_XOY11/RX 6.413 Gbps  1.249E13 2E0  1.602E-13 PRBS 7-bit ¥
% Link 4 MGT_XO0V12/RX 6.413 Gbps ~ 1.249E13 2E0 1.602E-13 PRBS 7-bit ¥
% Link 5 MGT_XOY13/RX 6.413 Gbps  1.249E13 2E0 1.602E-13 PRBS 7-bit ¥
~ % ROD: Data from FEX_14 and 2 Links from H... Multiple PRBS 7-bit ~  Multiple Multiple Multiple ¥
% Link 44 MGT_XOYO/TX MGT XOYO/RX 6.400 Gbps  7.261E12 2E0  2.755E-13 PRBS 7bit ~ PRBS7-bit ~ 0.00 dB(00000) ~ 0.00 dB (00000} ~ 269 mV (0000) v
% Link 45 MGT_XOYL/TX MGT XOY1/RX 6.400 Gbps  7.261E12 2E0  2.755E-13 PRBS 7-bit ~ PRBS7-bit + 0.00 dB(00000) ~ 0.00 dB (00000) ~ 269 mv (0000) ¥
4, Link 46 MGT XOQY¥2/TX MGT XQY2/RX 6.400 Gbps  7.261E12 2E0  2.755E-13 PRBS 7-bit ~ PRBS 7-hit ~ 0.00 dB(00000) +~ 0.00 dB(00000) ~ 269 mV(0000) <« ¥
% Link 47 MGT_XOY2/TX MGT_XOY3/RX 6.400 Gbps  7.261E12 2E0 2.755E13 PRBS 7-bit ~ PRBS 7-bit + 0.00dB(00000) + 6.02dB(10100) v 846 mv(11000) v 7
% Link 48 MGT XOY3/TX MGT XOY4/RX 6.400 Gbps  7.261E12 2E0 2.755E13 PRBS 7-bit ~ PRBS 7-bit + 0,00 dB(00000) + 0.00 dB (00000) v 269 mv (0000) 7
% Link 49 MGT_XOY3/TX MGT _XOYS/RX 6.400 Gbps  7.261E12 2E0  2.755E-13 PRBS 7bit ~ PRBS7-bit ~ 0.00dB(00000) v 6.02 dB(10100) ~ 846 mV (11000) <
% Link 101 MGT_X0Y27/RX 6.400 Gbps  7.261E12 0EO0  1.377E-13 PRBS 7-bit ¥
% Link 102 MGT_XOYO/TX MGT_XOV38/RX 6.400 Gbps  7.261E12 0E0  L.377E13 PRES 7-bit ~ PRBS7-bit + 0,00 dB(00000) ~ 0.00 dB (00000) v 950 mV(1100) « ¥
< >
§ Vivado20172 “‘ Vivado 20172 [Vivado 2017.2] & sLor_14 112 @)

78



9.0 HUB FW development plans (this list is in progress)

Config ver

HUB FW features

Status

1

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/Data to FEX 3.

Done

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/Data to FEX 3, Readout data from FEX 3
(Aurora8b10b)

In progress

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD, Combined to FEX 3, Readout data from FEX 3
(Aurora8b10b);

waiting

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/Data to FEX 3, Readout data from FEX 3
(Aurora 8b10b); Readout data from FEX 13 (Aurora8b10b)

waiting

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/data to FEX 3, Readout data from FEX 3
(Aurora 8b10b); Readout data from FEX 13 (Aurora8b10b);
Combined_TTC/Data to Other HUB

waiting

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/data to FEX 3, Readout data from FEX 3
(Aurora 8b10b); Readout data from FEX 13 (Aurora8b10b);

Combined TTC/Data to Other HUB; Readout AL_0 data to This ROD;
Readout AL _1 data to This ROD

waiting

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/data to FEX 3, Readout data from FEX 3
(Aurora 8b10b); Readout data from FEX 13 (Aurora8b10b);
Combined_TTC/Data to Other HUB; Readout AL_0 data to This ROD;
Readout AL_1 data to This ROD; Readout AL_0 data to Other HUB;
Readout AL_1 data to Other HUB;

waiting

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/data all FEXs, Readout data from all FEXs
(Aurora 8b10b); Combined_TTC/Data to Other HUB; Readout AL_0 data
to This ROD; Readout AL_1 data to This ROD; Readout AL_0 data to
Other HUB; Readout AL_1 data to Other HUB;

waiting

Readout Control (Readout_Ctrl) data from the ROD; Combined_TTC/Data
to This ROD; Combined_TTC/data all FEXs, Readout data from all FEXs
(Aurora 8b10b); Combined_TTC/Data to Other HUB; Readout AL_0 data
to This ROD; Readout AL_1 data to This ROD; Readout AL_0 data to
Other HUB; Readout AL _1 data to Other HUB; IPBus component

waiting
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	Bits 7 to 0 of Word_0 contain the Comma character that maintains alignment of the 4 shadow registers with their corresponding Control registers. The chosen character is K28.5 = 0xBC.
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