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Introduction

Thank you for purchasing the TB-KU-xxx-ACDC8K board. Before using the product, be sure to
carefully read this user manual and fully understand how to correctly use the product. First read
through this manual, and always keep it handy.

SAFETY PRECAUT'ONS Be sure to follow these precautions ]

Observe the precautions listed below to prevent injuries to you or other personnel or damage to property.

o Before using the product, read these safety precautions carefully to ensure proper use.
o These precautions contain serious safety instructions that must be followed.
o After reading through this manual, be sure to always keep it handy.

The following conventions are used to indicate the possibility of injury/damage and classify precautions if
the product is handled incorrectly.

Indicates the high possibility of serious injury or death if the product is handled
Danger .
incorrectly.

Indicates the possibility of serious injury or death if the product is handled
&Warnmg incorrectly.

household goods if the product is handled incorrectly.

Indicates the possibility of injury or physical damage in connection with houses or
& Caution

The following graphical symbols are used to indicate and classify precautions in this manual.
(Examples)

L - R
L

Turn off the power switch.

AL

e Do not disassemble the product.

Do not attempt this.

2,

Rev. 1.06 TOKYO ELECTRON DEVICE LIMITED 6
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& Warning

= v
1S
L - =

b

In the event of a failure, disconnect the power supply.
If the product is used as is, a fire or electric shock may occur. Disconnect the power supply
immediately and contact our sales personnel for repair.

= v
>
L - =

b

If an unpleasant smell or smoking occurs, disconnect the power supply.

If the product is used as is, a fire or electric shock may occur. Disconnect the power supply
immediately. After verifying that no smoking is observed, contact our sales personnel for
repair.

+

(4

Do not disassemble, repair or modify the product.
Otherwise, a fire or electric shock may occur due to a short circuit or heat generation. For
inspection, modification or repair, contact our sales personnel.

Do not touch a cooling fan.
As a cooling fan rotates in high speed, do not put your hand close to it. Otherwise, it may
cause injury to persons. Never touch a rotating cooling fan.

Do not place the product on unstable locations.
Otherwise, it may drop or fall, resulting in injury to persons or failure.

If the product is dropped or damaged, do not use it as is.
Otherwise, a fire or electric shock may occur.

Do not touch the product with a metallic object.
Otherwise, a fire or electric shock may occur.

Do not place the product in dusty or humid locations or where water may

splash.
Otherwise, a fire or electric shock may occur.

Do not get the product wet or touch it with a wet hand.
Otherwise, the product may break down or it may cause a fire, smoking or electric shock.

O VL

Do not touch a connector on the product (gold-plated portion).

Otherwise, the surface of a connector may be contaminated with sweat or skin oil, resulting
in contact failure of a connector or it may cause a malfunction, fire or electric shock due to
static electricity.

Rev. 1.06
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é Caution

Do not use or place the product in the following locations.

e Humid and dusty locations
® e Airless locations such as closet or bookshelf

e Locations which receive oily smoke or steam

e Locations exposed to direct sunlight

e Locations close to heating equipment

e Closed inside of a car where the temperature becomes high

o Staticky locations

e |ocations close to water or chemicals

Otherwise, a fire, electric shock, accident or deformation may occur due to a short circuit or heat
generation.

® Do not place heavy things on the product.
Otherwise, the product may be damaged.

B Disclaimer

This product is an evaluation board intended for development of video data with Xilinx Kintex UltraScale
FPGA. Tokyo Electron Device Limited assumes no responsibility for any damages resulting from the use
of this product for purposes other than those stated.

Even if the product is used properly, Tokyo Electron Device Limited assumes no responsibility for any

damages caused by:

(1) Earthquake, thunder, natural disaster or fire resulting from the use beyond our responsibility, acts by
a third party or other accidents, the customer’s willful or accidental misuse or use under other
abnormal conditions.

(2) Secondary impact arising from use of this product or its unusable state (business interruption or
others)

(3) Use of this product against the instructions given in this manual.

(4) Malfunctions due to connection to other devices.

Tokyo Electron Device Limited assumes no responsibility or liability for:

(1) Erasure or corruption of data arising from use of this product.

(2) Any consequences or other abnormalities arising from use of this product, or

(3) Damage of this product not due to our responsibility or failure due to modification

This product has been developed by assuming its use for research, testing or evaluation. It is not

authorized for use in any system or application that requires high reliability.

Repair of this product is carried out by replacing it on a chargeable basis, not repairing the faulty devices.

However, non-chargeable replacement is offered for initial failure if such notification is received within

two weeks after delivery of the product.

The specification of this product is subject to change without prior notice.

The product is subject to discontinuation without prior notice.

Rev. 1.06 TOKYO ELECTRON DEVICE LIMITED 8
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1. Related Documents and Accessories

Related documents:
All documents relating to this board can be downloaded from our website. Please see attached paper on
the products.

Xilinx FPGA document:
http://www.xilinx.com/support/index.html/content/xilinx/en/supportNav/silicon devices/fpga/kintex-ultras

cale.html

DS892: UltraScale device data sheets: Kintex UltraScale Architecture Data Sheet: DC and AC
Switching Characteristics

DS890: UltraScale Architecture and Product Overview

UG570: UltraScale Architecture Configuration User Guide

UGS571: UltraScale Architecture SelectlO Resources User Guide

UG572: UltraScale Architecture Clocking Resources User Guide

UG573: UltraScale Architecture Memory Resources User Guide

UG574: UltraScale Architecture Configurable Logic Block User Guide

UG575: UltraScale Architecture Packaging and Pinouts User Guide

UG576: UltraScale Architecture GTH Transceivers User Guide

UG580: UltraScale Architecture System Monitor User Guide

UG583: UltraScale Architecture PCB and Pin Planning User Guide

PG150: UltraScale Architecture-Based Memory Interface Solutions Product Guide

Board accessories:
- Power supply brick (DC 12V) and cable to board: qty. 1
- FMC spacer set
Standoff 2.6M x 30mm qty. 14
Screw 2.6M x 6mm qty.28
- Power Strip Cord with Individual Switches qty. 1

2. Overview

The TB-KU-xxx-ACDCB8K evaluation board for the Xilinx Kintex UltraScale provides a hardware
environment with a purpose of evaluating and developing designs targeting the Kintex UltraScale
XCKU060 and XCKU115 featuring a FFVA1517 package. Speed grade -2 FPGA is mounted on this
board. The TB-KU-xxx-ACDCB8K platform provides a common feature set including DDR4 SDRAM
memory components, general purpose 1/0, a USB to UART interface, four SFP+ modules, seven
VITA-57 high-pin count FPGA mezzanine cards (FMC) connectors, a JTAG and a PMOD interface.

This document is applied to TB-KU-xxx-ACDC8K (Rev.2.xxx) .

Rev. 1.06 TOKYO ELECTRON DEVICE LIMITED 9
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Feature
Xilinx Kintex UltraScale:
Memory:

FMC Connector:
On Board Clocks:

Interface:

XCKUO0B0/XCKU115 -2 speed grade in FFVA1517 package
4GByte DDR4 SDRAM: 16Gbits (4 ICs x 32M words x 16 bits x 8
banks) x 2 banks of ICs

256Mbit Dual Quad SPI Flash

TI's UCD9090 power supply sequencer and monitor

7 x Samtec’s ASP-134486-01 (CC-HPC-10)*1

IDT’s ICS849N202I clock generator

IDT ICS849N202I PLL

25MHz CMOS oscillator

40MHz crystal

IDT 148.50MHz LVDS oscillator

IDT 156.25MHz LVDS oscillator

IDT 200.00MHz LVDS oscillator

4x SFP+ modules

MMCX for external clocks

Standard Xilinx JTAG 14-pin header

Digilent Pmod™ compatible header (2x8)

Push switches, DIP switches, jumpers and LEDs
Single-chip USB to UART bridge

Micro-USB 2.0 Type AB connector

Note *1: Refer to VITA 57 FMC Standard http://www.samtec.com/standards/vita.aspx

Rev. 1.06
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3. Block Diagram

The following figure shows the block diagram of TB-KU-xxx-ACDC8K
FMCO does not have any high-speed GTH lanes.

XCKUO060:

FMC1, 2 and 3 have 8 high-speed GTH lanes.

FMC4(*2) and 6 have 4 high-speed GTH lanes.

FMC5 and SFP+ do not have any high-speed GTH lanes.

XCKU115:

FMCH1, 2, 3, 4 and 5 have 8 high-speed GTH lanes.

FMC6 and SFP+ have 4 high-speed GTH lanes.

There are two groups of FMC HP connections, LA group A and group B. LA group A has 72 1/0O
connected to the FPGA and group B has 12.

FMCB(GTH:4ch)

4GTH Quad128
4} HP 1/0 LA Group-B 1.8V Fix
——— HRI/O (12pin — bank 24/46)
Power

T

! Fower Supplies

| 0V95 VCCINT
1V8 VCCAUX

FMC3(GTH:8ch)

1V0 MGTAVCC
Quad126,127
12V V2 MGTAVTT
LA Group-A(36pair) 1.8V Fix
0V6 DDR4 VTERM (72pin = bank 24/46-25/47)
2V5 DDR4 VPP
V8 VADINCCO

T
|
I
i
|
I
I
Power IN 1V2 DDR4 |
I
I
i
|
I
I

. ! DDR4 x 2 Banks
35400
Xtal Config
T asimm i nesers | |15, e sstoy0
Front panel LED (2pin) Total : 8¢h for SFP+ | JTAG TR
~Config DONE connected DDRA bank | e N power

v
“Green : fch Push switches (8pin) 200MHz WETILT i3 L 1825
-Red : 1ch A = 3.3V,
Total : 8ch for DDR4-2 ~ ¥ 54 FMCO(GTH:0ch)
connected DDR4 barnk | | (2pin) N 4 syo
1e Yo 10 voltage : select 3.3V, 2.5V
LEDs (16pin) Xsla " §r v or1.8V
Red - Boh 148,5MHz : sty .
Green  8ch for User X Fry (€ (84 1/0 pin — bank 64/65)
SFPH(GTH-4ch) connected DDRA bank (2pin) -/ in e Lt
DIP switches (16pin) Xtal F flalene
Quad232 Total: 166h 200z SR e =
it LIk ) i f #
(060 : NC) connected DDR4 bank | | for DDR4-1 L
(10pin = bank 64/65) (2pin) y T‘

S

10RO

]

USB type
AB

UART)

PMOD
(8pin)

12p 10

1240

FMC5(GTH:8ch) FMC4(GTH:4ch or 8ch) FMC2(GTH:8ch) FMC1(GTH:8ch)
Quad230,231 Quad228,229 Quad226,227 Quad224,225

(080 : NC) (060 : Quad228) LA Group-B 1.8V Fix LA Group-A(36pair) 1.8V Fix
LA Group-B 1.8V Fix LA Group-B 1.8V Fix (12pin — bank 25/47) (72pin = bank 44-45)
(12pin = bank 45) (12pin — bank 44) |

Figure 3-1 Block Diagram

*2 FMC4 connects DP4, DP5, DP6, and DP7 at XCKUO060 device. (DP0O, DP1, DP2, and DP3 are not
connected)

Note

XCKUOE0 device
has no connection

TP BOLOER ST SR TRAY
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4. External View of the Board

The TB-KU-xxx-ACDCB8K board’s components are shown on the top side view in Figure 5-1.

Sequencer HR Voltage GTH CLK FMC Connector 6 (HPC)
PMBUS Header Select Header MMCX Inputs LA Group B (6pairs)
Dual Quad GTH 4Lanes
FPGA Program Uncommitted Flash Memory 4 DPR4 SDRAM Fan FPGA Coin Cell
Button Switches/ LEDs  Headers / Pushbuttons (2 banks) Connector Battery Holder
IR a—— —— ]
. L] =B
By -k 4
-2 i FMC6 3 JTAG
Power Input & Coees R .:’ . o s
Connector i e inrevium
r-xe. [N »cocos- | I FMC Connector 3 (HPC)
LA Group A (36pairs)
GTH 8Lanes
Power
Switch
FPGA Program GTH CLK
DONE LED MMCX Inputs
Micro USB FPGA POR_OVERRIDE Switch
Type AB (UART)
FPGA
SFP+ TX_FAULT/
RX_LOS

FMC Connector 0 (HPC)
LA Group A (36pairs+HA 5pairs)
Supported 1.8/2.5/3.3V
No GTH

SFP+ Modules 4ch

(060: not connected) f i bt
s - L R B

[
I
in
y
g

By [oxas i == g PLL
: INSTRUMENTS = | - i a1 2 i i i Switeh
GTH CLK : o AF 8 =3 b T

MMCX Inputs :

FMC Connector 5 (HPC) FMC Connector 4 (HPC) FMC Connector 2 (HPC) FMC Connector 1 (HPC)
LA Group B (6pairs) LA Group B (6pairs) LA Group B (6pairs) LA Group A (36pairs)
GTH 8Lanes (060: not connected) GTH 8Lanes (060: 4Lanes) GTH 8Lanes GTH 8Lanes

Figure 4-1 Board Top View
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5. Board Specifications

Figure 6-1 shows the board specifications.
External Dimensions: 313.08 mm (W) x 208.28 mm (H)

Number of Layers: 20 layers

Board Thickness: 2.0828 mm +/- 10%

Material: Megtron 4

FPGA: Xilinx Kintex UltraScale XCKU0B0/XCKU115

FFVA1517 (FLVA1517) package
FMC HPC CC Connector: Samtec ASP-134486-01
Micro-USB Connector:  Hirose Electric’'s ZX62D-AB-5P8
Xilinx JTAG Connector:  Molex’s 87832-1420
Pmod Connector: Molex’'s 15912120
Power Input Connector: TE Connectivity’s 1-350948-0
Emerson Network’s 111-0702-001 and 111-0703-001

313.08
204,21 0 63
287.2 |

231

4-C1.27
.r"

7.84

2B
5
201.5

208.2

103.81

106.6

Figure 5-1 Board Dimensions (inclusive of wastable substrate, top view)
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6. Description of Components

6.1. Power Supply Structure

TB-KU-xxx-ACDCB8K board’s power supply structure is shown in the figure below.

12v

TP

B

Fuse

5V0_USB_VBUS

Rev. 1.06

from Sequeng In=1.5-22V/Out=0.6-5.5V/8A

from Sequeng In=2.2-20V/Out=1.21-20V/1A

from Sequent In=1.5-22V/Out=0.6-5.5V/14A

from Sequeng In=1.5-22V/Out=0.6-5.5V/14A

from Sequend In=2.2-20V/Out=1.21-20V/1A

LMZ31710 x 6

from Sequen 60A current share

TPS53318

from Sequend In=1.5-22V/Out=0.6-5.5V/8A

TPS53318

from Sequeng In=1.5-22V/Out=0.6-5.5VI8A

TPS53355

from Sequeng In=1.5-15V/Out=0.6-5.5V/30A

TPS53355

from Sequeng In=1.5-15V/Out=0.6-5.5V/30A

TPS53318

TPS51206

Termination 3A

TPS73801

TPS53319

TPS53319

TPS73801

UCD9090 Sequencer

TLV70433
3.3V LDO

5V0_|
TPS73801
In=2.2-20V/Out=1.21-20V1A

Figure 6-1 Power Supply Structure
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6.1.1. Power Sequencing

The UCD9090 chip features power sequencing and monitoring of the different power supplies available
on this board. The sequencer’s outputs are connected to the power supplies’ enable pin which activates
each device.

UCD9090RGZ
12V0——>»MON1 GPIO1———>»0V95_EN

0V95_SENS————>»MON2 GPI0O2———>»1V8_VCCAUX_EN

1V8_VCCAUX_SENS————»MON3 GPIO3——»1V0_MGTAVCC_EN

1VO_MGTAVCC_SENS— »MON4  GPIO4——»1V2_MGTAVTT_EN

1V2_MGTAVTT_SENS—»MON5  GPIOS——>»1V8_MGTVCCAUX_EN

VCC_HR_SENS——»MON6  GPIOB——»VCC_HR_EN

1V8_FMC_SENS——>»MON7  GPIO7———»1V8_FMC_EN

3V3_SENS———>»MON8 GPIOg——»3V3_EN

2V5_DDR4e—— »MON9  GPIO9——»2V5_DDR4_EN

1V2_DDR4_SENS————>»MON10 GPIO10———>»1V2_DDR4_EN

FPGA_PROGRAM_B

PMBUS
3v3_UCD9090—0/O—’cTRL O > AND [
Reconfiguration ——»
Push Switch

GPIO12——»FMC_[6..0_PGOOD

Figure 6-2 Power Sequencer

6.1.2. Power Input connectors
TB-KU-xxx-ACDCB8K has two power input connectors on the board, a 4-pin header or red and black
binding posts.

DC 12V IN

S

INDUL GROUNTED BLCH

Figure 6-3 Power Input Circuit
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6.1.3. Voltage Rails Test Points
Use the development board’s power rail test points for board debugging and troubleshooting or for other
types of measurements.

Table 6-1 Voltage Rails Test Points

Voltage Rail Test Point # Power Supply for
0Vvo5 TP37 FPGA VCCINT
0vV95_VCCBRAM TP23 FPGA VCCBRAM
1V8_VCCAUX TP40 FPGA VCCAUX & VCCAUX_IO
3V3_VCC_HR TP36 FPGA HR I/O Banks
3V3_UCD9090 TP43 Power Sequencer and Monitor
1V8_FMC TP19 FPGA HP 1/0 Banks & FMC VADJ
1vV2_DDRA4 TP31 DDR4 and corresponding FPGA Banks
2V5_DDR4 TP30 VPP generation
0V6_VTT_DDR4 TP32 DDR4 SDRAM 1 Termination
0V6_VREF_DDRA4 TP34 DDR4 SDRAM 1 Reference
0V6_VTT_DDR4_2 TP33 DDR4 SDRAM 2 Termination
0V6_VREF_DDR4_2 TP35 DDR4 SDRAM 2 Reference
1VO_MGTAVCC TP39 FPGA MGTAVCC
1V2_MGTAVTT TP41 FPGA MGTAVTT
1V8_MGTVCCAUX TP38 FPGA MGTVCCAUX
3V3 TP20 FMC and SFP+ modules
12V0 TP42 12V Master Power
VBATT TPG8 Coin Cell Battery
5V0_USB_VBUS TP57 Micro USB 5V input
5VO_USB_FILT TP59 Micro USB filtered 5V
1Vv8_USB_PWR TP58 USB UART controller 1.8V 1/O
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6.1.4. Power and Miscellaneous LEDs

Shown below are the different LEDs present on the board which serve as power indication or general
purpose programmable LEDs.

Table 6-2 Board LEDs

LED Color Used for
FPGA Programming DONE signal
Bicolor: Red: Programming in progress
D1 Green or Red Green: Programming complete
D3 Green Clock generation LOCK_IND indicator for U20
D4 Red Clock generation CLKO BAD indicator for U20
D5 Red Clock generation CLK1 BAD indicator for U20
D6 Red Clock generation XTAL BAD indicator for U20
D10 Green 12V Input
Uncommitted
Green: D12, D13, D16, D17, D20, D21, D24, D25
D12-D27 Green & Red Red: D14, D15, D18, D19, D22, D23, D26, D27
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6.1.5. Board Power Button

This board features a power button rocker switch on the chassis’ front panel along with 4 SFP+
connectors, a micro USB port and a green and red LED to signal the FPGA programming and idle states.
The power sequencer monitors the rocker switch power button which disables power supplies on the
board when turned off. The “I” position turns ON the power supplies and the “O” position turns them OFF.
The FPGA's fan however will be active as long as the 12V supply is live.

Figure 6-4 Board Power Button

6.1.6. FPGA HR Bank Voltage Selection

Various different devices are connected on the FPGA HR banks. The FMCO connector and SFP+
modules are connected to the FPGA's HR 64 and 65 banks as shown in blue on this board’s block
diagram (Figure 4-1). The SPI flash components are connected to HR bank 0 and bank 65.

Banks 0, 64 and 65 have a selectable voltage which is identical on these three banks.

Table 6-3 HR Banks Connected Peripherals

Bank # Connected Peripherals Voltage

Dedicated Config 0 Dual Quad SPI Flash (Primary)

FMCO,

Selectable
HR 64 SFP 1 and 2 1.8V, 2.5V,
Dual Quad SPI Flash (Secondary),
HR 65 SFP 3and 4

6.1.7. HR Banks Voltage and SFP+ RX_LOS/TX_FAULT Selection
The 3V3_VCC_HR power can be selected through the use of a 3-pin jumper (J44).
The user can also select between RX_LOS or TX_FAULT on each of the 4 SFP+ modules.

Table 6-4 HR Banks Voltage and RX_LOS/TX_FAULT Selection

Jumper No. Description Status Function
No Jumper | 1.8V (Default)
Ja4 HR Bag:;(\:f’"age 12 2.5V
3-2 3.3V
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6.2. FPGA Banks Assignments

This board supports Xilinx Kintex Ultrascale XCKU060 and XCKU115 FPGA in the FFVA1517
(FLVA1517) packages. The figure below presents bank assignments on this board.

XCKUO060 Banks

FMC6 GTH Quad 128 FMC4
—> 4 GTH Quad 228 |
(4Lane) xnvEleC :Sﬂg X1Y16-X1Y¥19 (4Lane)
GTH Quad 127 GTH Quad 227

T

FMC3 > | HOY12-X0Y15 X1¥12-X1Y¥15 FMC2

GTH Quad 226 8Lane
xiys-x1iv11 | €] ( )

(8Lane) | 3| &1y quad 126

XOv8-xovil (RCAL)
ik I8 "Eﬁ? GTH Quad 225
T el KIV4-X1Y7 € FMCAH
= 2
24 "'E”r’:q_l’_l Bank GTHQuad224 |« (8Lane)
P10 | MT | Hpyo | SN X1Y0-X1Y3

w7 el 15 131515

GTH Total 32CH XCKU060 Banks

XCKU115 Banks

GTH Quad 232 || SFP+
NIYIZ-X1¥35 (4Lane)
GTH Quad 231

X1Y28-X1Y31
(RCAL} FMC5

<« (8Lane)

T

GTH Quad 230
X1¥24-X1Y27

GTH Quad 229
KIY20-K1Y23

‘_
— S _ __ FMC4
e T, m ":i]‘g:f mﬁﬁ_m i | — (8Lane)
XOY16-x0v10 | [EEEEEEE CMT
(4Lane) (REAL) HP% i HPIO icial] H1Y16-X1¥19
GTHQuad 127 ||Bankd? mﬁ 'I"lE Bank 67 'C]!'-I"ITJ GTH Quad 227
FMC3 | xoviz-xovis H-P:ﬂ@ ] HPLO s X1¥12 K <« FMvC2
(8Lane) | 5| G7HQuad 128 ‘Eank:dﬁ EMTM Bank 66 :’m.rt;'#*"“ Clhipa e e (8Lane)
XOY8-X0Y11 werie] | HPHO | i | {RCAL}
TEET] iy | [ = &
Bank 25 Bamk “*m Bank 65 | mrar GTH Quad 225
HPI/O uEmML m HR I/O "':MT _ X¥A-X1¥7 € EMCAH
Bank 24 E‘:# Bﬁ% CMT Bank 64 .EMI_'TI' GTH Quad 224 |«—| (8Lane)
He1/o | SN s | HRY/O |Gl K1Y0-x1¥

HpETS_cL e DT1ELE

Figure 6-5 FPGA Banks Assignments

The reference clock sharing via North and South GTH Bank is limited within its own super logic region
(SLR), so FMC4 cannot share reference clock between Bank228 and Bank229. (About FMC GTH
reference clock connection, please refer to 7.3.2 GTH Clocks section)
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6.3. Clock System

6.3.1. VCCINT Clock Architecture

The diagram below represents the clocking architecture of 6 - LMZ31710 modules interconnected to
provide 60A output current sharing for the FPGA. The LTCB909 chip provides phase synchronized
outputs with 60° offsets.

LMZ31710 LMZ31710 LMZ31710
not u23 not u24 not u2s
>¢ed SYNC_oUT >¢ed SYNC_OUT )ﬂ SYNC_oUT
RT/CLK » RT/CLK » RT/CLK
LMZ31710 LMZ31710 LMZ31710
not u26 not u27 not u28
w SYNC_OUT >¢ed SYNC_OUT w SYNC_OUT
»| RT/CLK RT/CLK RT/CLK
LTC6909
250kHz/0deg
250kHz/60deg
250kHz/120deg
250kHz/180deg
250kHz/240deg
250kHz/300deg

Figure 6-6 VCCINT Clock Synchronization
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6.3.2. GTH Clocks

The diagram below represents the GTH clock architecture present in the TB-KU-xxx-ACDCB8K board.
Some clocks are internally driven by the system while others can be externally provided through MMCX
connectors.

Output Clock => 156.25MHz
CLK_GLOBAL_OE: 0
No CLK_PLL_P/N to Fanout Buffer

GTREFCLK_1_PIN

DIP-SW: SW2

[DIP-SW : OFF) Quad232(115 Only) 156.25MHz (LVDS)
(;LKJBGL?E}ALT?:TL: k0 25MHZ(OSC) GTREFGLK 0 PIN CLK_SFP_QUAD232 IDT

eedBack inpu lock => Z -
CLK GLOBAL GONFIG: 0 4MA156250Z4AACUGI

CLK_MMCX_QUAD232
MMCX

40MHz (X'tal)
CLK_PLL_BYPASS: 0
PLL Mode (default) 7M-40.000MAHE-T
Quad231(115 Only) FMC5
[DIP-sW : ON]
CLK_GLOBAL_SEL:1 L ____ _ __ _________ q
FeedBack input Clock => From FPGA | GTREFCLK 0 PIN CLK_QUAD231
CLK_GOBAL_CONFIG: 1 ¥ v ==
Output Clock => 148.50MHz XTAL CLK_MMCX_QUAD231
CLK_GLOBAL_OE: 1 25WHz (OSC) GTREFCLK_1_PIN MMCX
CLK_PLL_P/N output to Fanout Buffer TXC [——————— CLKO PLL
CLK_PLL_BYPASS: 1 7C-25.000MBA-T DT
PLL Bypassed ICS849N2021
CLK_EXT_REF
== KL e Quad230(115 Only)
1. CLK_PLL_PIN
- CLK_FMC_5_GTH_REF0O
SR GTREFCLK_O_P/N GBTCLKO_M2C_P
Fanout Buffer
IDT GTREFCLK_1_PIN CLK FMC_5_GTHREF1 GBTCLK1_M2C_P
1CS8545006!1 - -
o - o ® W
G300 0 3J
~
l 0%
o5
&
FMC6 Quad229(115 Only) FMC4
GTREFCLK_O_PIN CLK_QUAD229
REFCLK - 4‘—‘
cannot
GTREFCLK_1_PIN CLK_MMCX_QUAD229
pass
SLR Crossing
Quad128 f Quad228
1
CLK_FMC_6_GTH_REFO In the : GTREFCLK 0 P/N CLK_FMC_4_GTH_REFO
GTREFCLK_O_P/N === = GBTCLKO_M2C_P case of ‘— STREFCLION | o - GBTCLKO_M2C_P
060 |
CLK_FMC_6_GTH_REF1 CLK_FMC_4_GTH_REF1
GTREFCLK_1_PIN == = GBTCLK1_M2C_P 1 STREFOLK.I_PN - == = GBTCLK1_M2C_P
N
|
T
Quad127 FMC3 : Quad227 FMC2
I
CLK_QUAD130 ! GTREFCLK_O_PIN CLK_QUAD227
GTREFCLK_O_P/N |« ‘ ——————————
CLK_MMCX_QUAD130 : GTREFCLK_1_PIN CLK_MMCX_QUAD227
GTREFCLK_1_PIN L S kbt MMCX
Quad126 Quad226
CLK_FMC_3_GTH_REF0O CLK_FMC_2_GTH_REFO
GTREFCLK_O_P/N GBTCLKO_M2C_P GTREFCLK_O_P/N |« GBTCLKO_M2C_P
CLK_FMC_3_GTH_REF1 CLK_FMC_2_GTH_REF1
GTREFCLK_1_PIN GBTCLK1_M2C_P GTREFCLK_1_PIN GBTCLK1_M2C_P
Quad225 FMC1
. CLK_QUAD225
GTH Assignment GTREFCLK_O_P/IN 4'—‘
CLK_MMCX_QUAD225
FMC1(GTH8CH) : Quad224 + 225 GTREFCLK_1_PIN = = MMCX
FMC2(GTH8CH) : Quad226 + 227
FMC3(GTH8CH) 1 Quad126 + 127
FMC4(GTH4/8CH) : Quad228 + 229(115 Only)
FMC5(GTHO0/8CH) : Quad230(115 Only) + 231(115 Only) Quad224
FMC6(GTH4CH) : Quad128
SFP+(GTH4CH) : Quad232(115 Only) CLK_FMC_1_GTH_REFO

GTREFCLK_O_P/N [

GBTCLKO_M2C_P

CLK_FMC_1_GTH_REF1

GTREFCLK_1_PIN GBTCLK1_M2C_P
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6.3.3. User Assigned Clocks
This board provides a way to make use of dedicated LA signals on the FMC cards allowing them to be
configured as global clocks on the FPGA as shown in the figure below. The figure states the GC and

GBC clock assignments on the FPGA for the FMCs and the DDR4 banks.

BANK25 BANK48 BANK68 BANK6E5 Fmco
FMC3 FMC_0_LA28_CC ——m{ GC ‘1"5‘;;“*6“
FMC_3_LA28 ——» GG
{oalLAreLK FMC_0_LA18_CC ——m| GC/QBC 1oLt
FMC_3_LA17 /QBC " YN R
1o LA FMC_0_LA17_CC ——»{ac IOLA14 !
FMC_3_LA18 ——»GC | LA13 ! LATE
1oLA1g 148.5MHz (LVDS) o
FMC_3_LA14 —»lGC |oLate (o9 CLKVIDEO | o VST
[ 4MA148500Z4AACUGI 1o Late
Poar D oLais
: LA18 1 BANK47 BANK6G7 1 LA20 1
asc Dot | 200MHz 200Nz e vt i
: LA21 1 CUK_DDR4_2_200MHZ/| Gc DT CLK_DDR4_1_200MH: Gc 1 LA23 |
asc I [Az2 | | 4MA20000024AACUGI 4MA200000Z4AACUGH asc U aos |
! Lazs (LVDS) (LVDS) Dol |
asc LA ) asc 1oLA% |
| LAs ) | LA28 )
DBC | LAz ! DBC/DO4 | LA30 |
I LA28 LA !
DBC | LA30 | DBC/D0S | LA33 |
[ oA | |
ose Lo BANK46 BANKSS DpBC [ |
DBC DBC
BANK64 FMco
BANK24 EMC3 ;og:;\;fHCLK
FMC_0_LA01_CC ——m{GC
FMC_3_LAO1_CC ——m GC {olalLAvCLK - LAO
pe CLK_FMC_0_CLK1_M2C ——m{ GCIQBC LAO1
CLK_FMC_3_CLK1_M2C ——— GC/QBC 1 LAOD LAO2
|oLAot CLK_FMC_0_CLKO_M2C ——w{ GC LA03
CLK_FMC_3_CLKO_M2C ——» GC ! tﬁgg ! aog
1 ! FMC_0_LA0O_CC ———» GC 0!
FMC_3_LA0O0_CC ——» GC | LAo4 DOR4MIGT PDRAMIGZ -7 LA0G
T - | LAs ! LAO7
1 LAGE 1 QBC LAO8
QBC |LAO7 LAO9
| LAGB ! p— - aBsc LA11
w |} B =] &
' ! Bank64(HR) DDR4 Bank
= aE o o
|
DBC [— Bank70 ¢ [4REXTIN G o LA29
: LA27 1 PLL Feed Back Clock(LVDS) Term) DBC LA31
DBC |LA29 Ic; i
HEY-Y (DT DBC CLKO_M2C
DBC P CLK1_M2C
1 CLKO_M2C 1 l DBC
bBC | CLK1_M2C | - Bank67 GG |t CLK-GLBL_FPGAIN
Fanout Buffer
ForGTHx 5 BANK44 or
BANK45
FMCt CLK_FMC_1_CLK1_M2C —m|GC ‘fg:“ﬁff‘cw
FMC_1_LA18_CC ———m GC
iral LATCLKC CLK_FMC_1_CLKO_M2C ——m{ GC/aBC 1 Laco
FMC_1_LA19_CC ——m GC/QBC P | LAot |
! LA10 ! FMC_1_LAOO_CC ———m{GC | LA02
FMC_1_LA28_CC ——m GC ¢ LA 1LAGS
| LA FMC_1_LAO1_CC ——»|GC | LA04
FMC_1_LA17_CC ———m GC | LAte | LAOS !
P | LAs |
LA asc |07
aBC I LA18 I oLAGs !
|oLA19 aBc | LA09
1S | LA ! LA
IoLA21 aBC I !
a8c |oLA2 | LAs )
P osc b o—
DBC |LA24 |7 !
| LAs DBC | LA29 i
DBC | LA ! |oLA3l |
| LA28 DBC I
DBC | LA30 | | CLKO_M2C |
LoLAR2 DBC | CLK1_M2C |
DBC 1oLAm [ )
i I

Figure 6-8 User Assigned Clocks Architecture
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Note:
## Clock Input

## DDR clock

set_property IOSTANDARD DIFF_SSTL12_DCI [ get_ports {clk_ddr4_0_clk_*} ]
set_property IOSTANDARD DIFF_SSTL12_DCI [ get_ports {clk_ddr4_1_clk_*}]
set_property ODT RTT_48 [get_ports {clk_ddr4_0_clk_*}]

set_property ODT RTT_48 [get_ports {clk_ddr4_1_clk_*}]

## \Video Clock

set_property IOSTANDARD LVDS_25 [get_ports CLK_VIDEO_clk_*]
set_property PACKAGE_PIN AN18 [get_ports CLK_VIDEO_clk_p]
set_property PACKAGE_PIN AN17 [get_ports CLK_VIDEO_clk_n]

## PLL Clock

set_property IOSTANDARD DIFF_SSTL12_DCI [get_ports GLBL_FPGA_IN_CLK_*]
set_property ODT RTT_48 [get_ports {GLBL_FPGA_IN_CLK_*}]

set_property PACKAGE_PIN H19 [get_ports GLBL_FPGA_IN_CLK_P]

set_property PACKAGE_PIN G19 [get_ports GLBL_FPGA_IN_CLK_N]

## PLL Reference Clock Output
## CLK_EXT_REF
set_property IOSTANDARD LVDS_25 [get_ports CLK_EXT_REF_*]

set_property PACKAGE_PIN AE17 [get_ports CLK_EXT_REF_P]
set_property PACKAGE_PIN AF17 [get_ports CLK_EXT_REF_N]
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6.4. FMC Connector Interface

The TB-KU-xxx-ACDCB8K board has 7 high-pin count (HPC) 400 pin FMC connectors (FMC 0 to 6) on
board as shown on the block diagram. These FMC connectors follow the VITA 57.1 standard with
Samtec ASP-134486-01 connectors.

Presented below is the standard pin assignment on FMC HPC connectors.

Not all the pins are connected on the FMC connectors. Please follow this section for more details on all
the FMC pinouts.

K J H G F B A

i z GND VREF_A_W2C GND PG CLE DR GND

2 GND CiK3 DDA P [PRSNT WG| CLKI MXC P GND GND DF1_MIC P
3 GND CLK3I BIDIR N GND CLK1 M2C N GND GND DP1 M2C N
4[CIK2 BIDR P GND CLKO_MZC P GND HADD_P_CC DPS_M2C P GND

5/ CLKZ BIDR N GND CLKO_M2C N GND HADD N CC DP9 M2C N GND

8 GND HAD3 P GND LADD P_CC GND GND DPZ M2C P
7 HAGZP HAD3 N LAGZ P UADD N CC HADd P GND DPZ M2C N
8 HAOZ N GND LADZ N GND HADA N GND TADT P GC GND DP8_M2C P GND

o GND HAD7 P GHD LAD3 P GND HADS P [AGT N cC GND DP8_M2C N GND

10 HADG P HAOT N LAGZ P LAD3 N FAGE_P HADS N GND LADS_P GND DP3_M2C P
11[__HADE N GND LAGZ N GND FHAGE_N GND LADE P LADG_N GND DP3 M2C N
12 GND HATT P GND LADE_P GND HATS P LADE N GND DP7_M2C_P GND
15[ HAI0 P HATI N LAD7 P LADE N HATZ P HATZ N GND GND DP7_M2C N GND
14 HAION GND LAD7_ N GND HATZ N GND LAOS P LA10 P GND DP4_M2C P
15 GND HATL_P GND A2 P GND HATE_P LADS_N LAT0_N GND DP4_M2C N
18] HAT7 P CC HAT4 N LAl P LA1Z N HATS P HA16 N GND GND DP6 MaC P GND
17[_HA17 N CC GND LATI N GND HATE N GND LAz P GND DP6 M2C N GND

18 GND HATE P GND [Ai6 P GND HAZD P AT N LA14 P GND DP5 W0 P
W[ HAZI P HATE N 1ATE P LATG N HATS F HAZ0 N GHD LATA N GND DP5 MZC N
20 _HAZIN GND ATE N GND HATS N GND TAI7 P CC GND i B GND
2 GND HAZZ P GND [AZ0 P GND HEDZ_P [AT7_N_CC GND [ 8 GND
2] HAZP HAZ2 N LATE P LA20 N HE02_P GND DPT_CaM P
23RN GND [ATS N GND FiB02_N GND DPT _C2M_N
24 HBO1_P GND LAZZ P GND M |
25] HBOD_P_CC HBOT N [AZ1 P [AZ2 N HE04 P DP9 _C2M N GND
26 HBOO_N_CC GND LA21 N GND HB04_N GND DPZ_C2M_P
7 GND HBO07_P GND LAZS P GND GND DPZ C2M N
26| tB0s P_CC HBO7_N A% P LAZE N HEDE P DP3 C2M P GND
29]_HB0s N CC GND LAZ4 N GND HB0a_M DP5_C2M N GND
30 GND HE1T P GND LA2S P GND GND DP3 C2M P
31[_HBI0 P HE1 N LAZE P [AZ3 N HE2 P GND DP3_C2M_N
32 HBIO N GND LAZE N GND HB12 N DPT_CZWM P GND
33 GND HB15 P GND [A3 P GND DP7_C2M_N GND
[ HBIAP HB1E_N [AZ0 P LAFT N HE16_P GND DP4_C2M_P
35 HBM N GND LAZ0 N GND HB16 N GND DP4 COM N
3 GND HB18 P GND LA P GND DP5_C2M_P GND
37[_HB17 P_CC HB18 N A3 P A3z N HB20 P DP6_G2M N GND
38]_HB17_ N CC GND A2 N GND HB20_N GND DP5 G2M P
39 GND VIO B_MZC GND GND GND DP5 C2M N
40 Vi B mzc GND GND GND GND | GEE GND

LPC Connector | LPC Connector LPC Connector | LPC Connector

Figure 6-9 High Pin Count FMC

6.4.1. FMC HPC 0 (J1)
This FMC connects all of the available LA signals and 6 HA differential pairs to banks on the FPGA.

High Speed:
No GTH channels connected

Low Speed:

Bank 64:
o 18 differential LA pairs
o 3 differential HA pairs

Bank 65:
o 2 differential clock pairs
e 16 differential LA pairs
e 3 differential HA pair
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Table 6-5 FMC 0 (J1) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
- DP1_M2C_P 2 GND
- DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
- DP2_M2C_P 6 GND
- DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
- DP3_M2C_P 10 GND
- DP3_M2C_N 11 GND
GND 12 DP7_M2C_P -
GND 13 DP7_M2C_N -
- DP4_M2C_P 14 GND
- DP4_M2C_N 15 GND
GND 16 DP6_M2C_P -
GND 17 DP6_M2C_N -
- DP5_M2C_P 18 GND
- DP5_M2C_N 19 GND
GND 20 | *1 GBTCLK1_M2C_P -
GND 21 | *1 GBTCLK1_M2C_N -
- DP1_C2M_P 22 GND
- DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
- DP2_C2M_P 26 GND
- DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
- DP3_C2M_P 30 GND
- DP3_C2M_N 31 GND
GND 32 DP7_C2M_P -
GND 33 DP7_C2M_N -
- DP4_C2M_P 34 GND
- DP4_C2M_N 35 GND
GND 36 DP6_C2M_P -
GND 37 DP6_C2M_N -
- DP5_C2M_P 38 GND
- DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 0 (J1)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
- DPO_C2M_P 2 GND
- DPO_C2M_N 3 GND
GND 4 | *1 GBTCLKO_M2C_P -
GND 5 | *1 GBTCLKO_M2C_N -
- DPO_M2C_P 6 GND
- DPO_M2C_N 7 GND
GND 8 LAO1_P_CC AL14 65
GND 9 LAO1_N_CC AL13 65
65 AU12 LAO6_P 10 GND
65 AV12 LAO6_N 1 LAO5_P AV13 65
GND 12 LAO5_N AW13 65
GND 13 GND
64 AJ16 LA10_P 14 LAO9_P AK13 65
64 AK16 LA10_N 15 LAO9_N AK12 65
GND 16 GND
GND 17 LA13_P AK18 64
64 AP19 LA14_P 18 LA13_N AK17 64
64 AP18 LA14_N 19 GND
GND 20 LA17_P_CC AM19 64
GND 21 LA17_N_CC AN19 64
64 AL17 LA18_P_CC 22 GND
64 AM17 LA18_N_CC 23 LA23 P AR18 64
GND 24 LA23 N AR17 64
GND 25 GND
65 AT15 LA27_P 26 LA26_P AP16 64
65 AU15 LA27_N 27 LA26_N AR16 64
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
- *3 GA1 -
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FMC 0 (J1)
Bank# Pin# E F Pin# Bank#
GND 1 *5 PG_M2C -
65 AD14 HAO01_P_CC 2 GND
65 AD13 HAO01_N_CC 3 GND
GND 4 HAQ00_P_CC AE12 65
GND 5 HAO00_N_CC AF12 65
64 AE18 HAO5_P 6 GND
64 AF18 HAO5_N 7 HA04_P AP15 65
GND 8 HAO04_N AR15 65
- HAQ9_P 9 GND
- HA09_N 10 HA08_P -
GND 11 HAO8_N -
- HA13_P 12 GND
- HA13_N 13 HA12_P -
GND 14 HA12_N -
- HA16_P 15 GND
- HA16_N 16 HA15_P -
GND 17 HA15_N -
- HA20_P 18 GND
- HA20_N 19 HA19_P -
GND 20 HA19_N -
- HBO3_P 21 GND
- HBO3_N 22 HB02_P -
GND 23 HBO2_N -
- HBO5_P 24 GND
- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -
- HB09_P 27 GND
- HBO9_N 28 HB08_P -
GND 29 HBO8_N -
- HB13_P 30 GND
- HB13_N 31 HB12_P -
GND 32 HB12_N -
- HB19_P 33 GND
- HB19_N 34 HB16_P -
GND 35 HB16_N -
- HB21_P 36 GND
- HB21_N 37 HB20_P -
GND 38 HB20_N -
- 39 GND
GND 40 -
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FMC 0 (J1)
Bank# Pin# G H Pin# Bank#
GND 1 *7 VREF_A_M2C -
65 AL12 CLK1_M2C_P 2 *5 PRSNT_M2C_L -
65 AM12 CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P AM14 65
GND 5 CLKO_M2C_N AN14 65
65 AN13 LAOO_P_CC 6 GND
65 AN12 LAOO_N_CC 7 LAO2_P AR12 65
GND 8 LAO2_N AT12 65
65 AR13 LAO3_P 9 GND
65 AT13 LAO3_N 10 LAO4_P AT14 65
GND 11 LAO4_N AU14 65
65 AV14 LAO8_P 12 GND
65 AW14 LAO8_N 13 LAO7_P AH13 65
GND 14 LAO7_N AJ13 65
65 AH14 LA12_P 15 GND
65 AJ14 LA12_N 16 LA11_P AP14 65
GND 17 LA11_N AP13 65
64 AH19 LA16_P 18 GND
64 AH18 LA16_N 19 LA15_P AJ15 65
GND 20 LA15_N AK15 65
64 AU17 LA20_P 21 GND
64 AU16 LA20_N 22 LA19_P AT19 64
GND 23 LA19_N AU19 64
64 AJ19 LA22_P 24 GND
64 AJ18 LA22_N 25 LA21_P AH17 64
GND 26 LA21_N AH16 64
64 AT18 LA25 P 27 GND
64 AT17 LA25 N 28 LA24 P AV18 64
GND 29 LA24_N AV17 64
65 AG12 LA29_P 30 GND
65 AH12 LA29 N 31 LA28_P AL19 64
GND 32 LA28_N AL18 64
65 AF15 LA31_P 33 GND
65 AG15 LA31_N 34 LA30_P AV19 64
GND 35 LA30_N AW18 64
64 AR20 LA33_P 36 GND
64 AT20 LA33_N 37 LA32_P AW20 64
GND 38 LA32_N AW19 64
- 39 GND
GND 40 -
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FMC 0 (J1)
Bank# Pin# J K Pin# Bank#
GND 1 *7 VREF_B_M2C -
- CLK3_M2C_P 2 GND
- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -
64 AD16 HAO3_P 6 GND
64 AE16 HAO3_N 7 HAO02_P AG17 64
GND 8 HAO02_N AG16 64
- HAQ7_P 9 GND
- HAO7_N 10 HA06_P -
GND 11 HAO06_N -
- HA11_P 12 GND
- HA11_N 13 HA10_P -
GND 14 HA10_N -
- HA14_P 15 GND
- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -
- HA18_P 18 GND
- HA18_N 19 HA21_P -
GND 20 HA21_N -
- HA22_P 21 GND
- HA22_N 22 HA23_P -
GND 23 HA23_N -
- HBO1_P 24 GND
- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -
- HBO7_P 27 GND
- HBO7_N 28 HBO6_P_CC -
GND 29 HBO6_N_CC -
- HB11_P 30 GND
- HB11_N 31 HB10_P -
GND 32 HB10_N -
- HB15_P 33 GND
- HB15_N 34 HB14_P -
GND 35 HB14_N -
- HB18_P 36 GND
- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -
- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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Figure 6-10 FMC 0 to 6 SCL/SDA, GA0/GA1, TDI/TDO

Note: The above structure is identical for all FMC connectors on this board, with the exception of
test points and reference designators being different per FMC.

Rev. 1.06 TOKYO ELECTRON DEVICE LIMITED 30




inreviunil

For FMC 0 (J1):

*1. There are no GTH channels on this connector so the GBTCLK1_M2C_P/N signals are not
connected.

*2: SCL, SDA

The board provides test points with pull-up options to enable I12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

Referring to the figure above, they all have a resistor option for either pull-up or pull-down. However, the
resistors are not populated by default, these pins are floating.

*6: Power Rails

This card provides a 12V output through the 120 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12V0 rail. Lastly, the VADJ pins provide a 1.8V/2.5V/3.3V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP83 and TP84.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP81.
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6.4.2. FMC HPC 1 (J2)
This FMC connects GTH lanes and all of the available LA signals to banks on the FPGA.

High Speed:
Quad 224 and 225:
e 8 GTH lanes
e 2 differential clock pairs

Low Speed:
Bank 44:
o 16 differential LA pairs

o 2 differential clock pairs
Bank 45:

o 18 differential LA pairs

Rev. 1.06 TOKYO ELECTRON DEVICE LIMITED 32




TB-KU-xxx-ACDC8K Hardware User Manual inreVIlm .

Table 6-6 FMC 1 (J2) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
225 AN4 DP1_M2C_P 2 GND
225 AN3 DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
225 AP2 DP2_M2C_P 6 GND
225 AP1 DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
225 AR4 DP3_M2C_P 10 GND
225 AR3 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P AT2 224
GND 13 DP7_M2C_N AT1 224
224 AU4 DP4_M2C_P 14 GND
224 AU3 DP4_M2C_N 15 GND
GND 16 DP6_M2C_P AV2 224
GND 17 DP6_M2C_N AV1 224
224 AW4 DP5_M2C_P 18 GND
224 AW3 DP5_M2C_N 19 GND
GND 20 | *1 GBTCLK1_M2C_P | AP10 224
GND 21 | *1 GBTCLK1_M2C_N | AP9 224
225 ANS8 DP1_C2M_P 22 GND
225 AN7 DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
225 AP6 DP2_C2M_P 26 GND
225 AP5 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
225 ARS8 DP3_C2M_P 30 GND
225 AR7 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P AT6 224
GND 33 DP7_C2M_N AT5 224
224 AU8 DP4_C2M_P 34 GND
224 AU7 DP4_C2M_N 35 GND
GND 36 DP6_C2M_P AV6 224
GND 37 DP6_C2M_N AV5 224
224 AWS8 DP5_C2M_P 38 GND
224 AW7 DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 1 (J2)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
225 AM6 DP0_C2M_P 2 GND
225 AMS DPO0_C2M_N 3 GND
GND 4 | *1 GBTCLKO_M2C_P | AT10 224
GND 5 | *1 GBTCLKO_M2C_N | AT9 224
225 AM2 DPO_M2C_P 6 GND
225 AM1 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC AM22 44
GND 9 LAO1_N_CC AN22 44
44 AR22 LAO6_P 10 GND
44 AR23 LAO6_N 11 LAO5_P AT22 44
GND 12 LAO5_N AU22 44
GND 13 GND
45 AW25 LA10_P 14 LAO9_P AV23 44
45 AW26 LA10_N 15 LAO9_N AW23 44
GND 16 GND
GND 17 LA13_P AH24 45
45 AJ25 LA14_P 18 LA13_N AJ24 45
45 AK25 LA14_N 19 GND
GND 20 LA17_P_CC AM27 45
GND 21 LA17_N_CC AN27 45
45 AL27 LA18_P_CC 22 GND
45 AL28 LA18_N_CC 23 LA23 P AT27 45
GND 24 LA23 N AU27 45
GND 25 GND
44 AK20 LA27_P 26 LA26_P AM24 45
44 AK21 LA27_N 27 LA26_N AM25 45
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
- *3 GA1 -
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FMC 1 (J2)
Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C -

- HAO01_P_CC 2 GND

- HA01_N_CC 3 GND
GND 4 HA00_P_CC -
GND 5 HAO00_N_CC -

- HAO5_P 6 GND

- HA05_N 7 HA04_P -
GND 8 HAO04_N -

- HAQ9_P 9 GND

- HA09_N 10 HA08_P -
GND 11 HAO8_N -

- HA13_P 12 GND

- HA13_N 13 HA12_P -
GND 14 HA12_N -

- HA16_P 15 GND

- HA16_N 16 HA15_P -
GND 17 HA15_N -

- HA20_P 18 GND

- HA20_N 19 HA19_P -
GND 20 HA19_N -

- HBO3_P 21 GND

- HBO3_N 22 HB02_P -
GND 23 HBO2_N -

- HBO5_P 24 GND

- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -

- HB09_P 27 GND

- HBO9_N 28 HB08_P -
GND 29 HBO8_N -

- HB13_P 30 GND

- HB13_N 31 HB12_P -
GND 32 HB12_N -

- HB19_P 33 GND

- HB19_N 34 HB16_P -
GND 35 HB16_N -

- HB21_P 36 GND

- HB21_N 37 HB20_P -
GND 38 HB20_N -

- 39 GND
GND 40 -
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FMC 1 (J2)
Bank# Pin# G H Pin# Bank#
GND 1 *7 VREF_A_M2C -
44 AK22 CLK1_M2C_P 2 *5 PRSNT_M2C_L -
44 AL22 CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P AK23 44
GND 5 CLKO_M2C_N AL23 44
44 AM21 LAOO_P_CC 6 GND
44 AN21 LAOO_N_CC 7 LAO2_P AJ20 44
GND 8 LAO2_N AJ21 44
44 AP21 LAO3_P 9 GND
44 AR21 LAO3_N 10 LAO4_P AH22 44
GND 11 LAO4_N AH23 44
44 AvV21 LAO8_P 12 GND
44 AW21 LAO8_N 13 LAO7_P AU21 44
GND 14 LAO7_N AV22 44
44 AV24 LA12_P 15 GND
44 AW24 LA12_N 16 LA11_P AT23 44
GND 17 LA11_N AT24 44
45 AV26 LA16_P 18 GND
45 AV27 LA16_N 19 LA15_P AL20 44
GND 20 LA15_N AM20 44
45 AH26 LA20_P 21 GND
45 AJ26 LA20_N 22 LA19_P AK27 45
GND 23 LA19_N AK28 45
45 AR28 LA22_P 24 GND
45 AT28 LA22_N 25 LA21_P AL24 45
GND 26 LA21_N AL25 45
45 AN28 LA25 P 27 GND
45 AP28 LA25 N 28 LA24 P AV28 45
GND 29 LA24_N AW28 45
44 AN23 LA29_P 30 GND
44 AP23 LA29 N 31 LA28_P AM26 45
GND 32 LA28_N AN26 45
44 AN24 LA31_P 33 GND
44 AP24 LA31_N 34 LA30_P AP25 45
GND 35 LA30_N AR25 45
45 AU25 LA33_P 36 GND
45 AU26 LA33_N 37 LA32_P AR26 45
GND 38 LA32_N AR27 45
- 39 GND
GND 40 -
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FMC 1 (J2)
Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C -

- CLK3_M2C_P 2 GND

- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -

- HAO3_P 6 GND

- HAO03_N 7 HAO02_P -
GND 8 HAO02_N -

- HAQ7_P 9 GND

- HAO7_N 10 HA06_P -
GND 11 HAO06_N -

- HA11_P 12 GND

- HA11_N 13 HA10_P -
GND 14 HA10_N -

- HA14_P 15 GND

- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -

- HA18_P 18 GND

- HA18_N 19 HA21_P -
GND 20 HA21_N -

- HA22_P 21 GND

- HA22_N 22 HA23_P -
GND 23 HA23_N -

- HBO1_P 24 GND

- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -

- HBO7_P 27 GND

- HBO7_N 28 HBO6_P_CC -
GND 29 HBO6_N_CC -

- HB11_P 30 GND

- HB11_N 31 HB10_P -
GND 32 HB10_N -

- HB15_P 33 GND

- HB15_N 34 HB14_P -
GND 35 HB14_N -

- HB18_P 36 GND

- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -

- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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For FMC 1 (J2):

*1: GBTCLKJ[0:1]_M2C_P/N

These clocks are connected to Quad 224 of the FPGA while this board provides an MMCX interface for
one pair of clocks on Quad 225. The other pair is provided by the system clock buffer.

*2: SCL, SDA

The board provides test points with pull-up options to enable I12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

These all have a pull-up or pull-down resistor option. However, the resistors are not populated by default,
these pins are floating.

*6: Power Rails

This card provides a 12V output through the 12V0 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12V0 rail. Lastly, the VADJ pins provide a 1.8V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP75 and TP76.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP73.
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6.4.3. FMC HPC 2 (J5)
This FMC connects GTH lanes and 6 differential pairs of LA signals to banks on the FPGA.

High Speed:
Quad 226 and 227:
e 8 GTH lanes
o 2 differential clock pairs

Low Speed:
Bank 25:
e G differential LA pairs
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Table 6-7 FMC 2 (J5) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
227 AD2 DP1_M2C_P 2 GND
227 AD1 DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
227 AF2 DP2_M2C_P 6 GND
227 AF1 DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
227 AG4 DP3_M2C_P 10 GND
227 AG3 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P AH2 226
GND 13 DP7_M2C_N AH1 226
226 AJ4 DP4_M2C_P 14 GND
226 AJ3 DP4_M2C_N 15 GND
GND 16 DP6_M2C_P AK2 226
GND 17 DP6_M2C_N AK1 226
226 AL4 DP5_M2C_P 18 GND
226 AL3 DP5_M2C_N 19 GND
GND 20 | *1 GBTCLK1_M2C_P | AF10 226
GND 21 | *1 GBTCLK1_M2C_N | AF9 226
227 AE4 DP1_C2M_P 22 GND
227 AE3 DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
227 AF6 DP2_C2M_P 26 GND
227 AF5 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
227 AG8 DP3_C2M_P 30 GND
227 AG7 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P AH6 226
GND 33 DP7_C2M_N AH5 226
226 AJ8 DP4_C2M_P 34 GND
226 AJ7 DP4_C2M_N 35 GND
GND 36 DP6_C2M_P AK6 226
GND 37 DP6_C2M_N AK5 226
226 ALS8 DP5_C2M_P 38 GND
226 AL7 DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 2 (J5)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
227 AD6 DPO0_C2M_P 2 GND
227 AD5 DPO0_C2M_N 3 GND
GND 4 | *1 GBTCLKO_M2C_P | AH10 226
GND 5 | *1 GBTCLKO_M2C_N | AH9 226
227 AC4 DPO_M2C_P 6 GND
227 AC3 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC -
GND 9 LAO1_N_CC -
- LAO6_P 10 GND
- LAO6_N 11 LAO5_P -
GND 12 LAOS_N -
GND 13 GND
- LA10_P 14 LA09_P -
- LA10_N 15 LAO9_N -
GND 16 GND
GND 17 LA13_P -
- LA14_P 18 LA13_N -
- LA14_N 19 GND
GND 20 LA17_P_CC -
GND 21 LA17_N_CC -
- LA18_P_CC 22 GND
- LA18_N_CC 23 LA23_P -
GND 24 LA23_N -
GND 25 GND
- LA27_P 26 LA26_P -
- LA27_N 27 LA26_N -
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
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FMC 2 (J5)
Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C -

- HAO01_P_CC 2 GND

- HA01_N_CC 3 GND
GND 4 HA00_P_CC -
GND 5 HAO00_N_CC -

- HAO5_P 6 GND

- HA05_N 7 HA04_P -
GND 8 HAO04_N -

- HAQ9_P 9 GND

- HA09_N 10 HA08_P -
GND 11 HAO8_N -

- HA13_P 12 GND

- HA13_N 13 HA12_P -
GND 14 HA12_N -

- HA16_P 15 GND

- HA16_N 16 HA15_P -
GND 17 HA15_N -

- HA20_P 18 GND

- HA20_N 19 HA19_P -
GND 20 HA19_N -

- HBO3_P 21 GND

- HBO3_N 22 HB02_P -
GND 23 HBO2_N -

- HBO5_P 24 GND

- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -

- HB09_P 27 GND

- HBO9_N 28 HB08_P -
GND 29 HBO8_N -

- HB13_P 30 GND

- HB13_N 31 HB12_P -
GND 32 HB12_N -

- HB19_P 33 GND

- HB19_N 34 HB16_P -
GND 35 HB16_N -

- HB21_P 36 GND

- HB21_N 37 HB20_P -
GND 38 HB20_N -

- 39 GND
GND 40 -
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FMC 2 (J5)
Bank# Pin# G H Pin# Bank#

GND 1 *7 VREF_A_M2C -
- CLK1_M2C_P 2 *5 PRSNT_M2C_L -

- CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P -
GND 5 CLKO_M2C_N -

25 AW33 LAOO_P_CC 6 GND
25 AW34 LAOO_N_CC 7 LAO2_P -
GND 8 LAO2_N -

25 AR33 LAO3_P 9 GND
25 AT33 LAO3_N 10 LAO4_P -
GND 11 LAO4_N -

25 AT34 LAO8_P 12 GND
25 AU34 LAO8_N 13 LAO7_P -
GND 14 LAO7_N -

25 AV33 LA12_P 15 GND
25 AV34 LA12_N 16 LA11_P -
GND 17 LA11_N -

25 AT35 LA16_P 18 GND
25 AU35 LA16_N 19 LA15_P -
GND 20 LA15_N -

- LA20_P 21 GND
- LA20_N 22 LA19_P -
GND 23 LA19_N -

25 AW35 LA22_P 24 GND
25 AW36 LA22_N 25 LA21_P -
GND 26 LA21_N -

- LA25 P 27 GND
- LA25_N 28 LA24_P -
GND 29 LA24_N -

- LA29_P 30 GND
- LA29_N 31 LA28_P -
GND 32 LA28_N -

- LA31_P 33 GND
- LA31_N 34 LA30_P -
GND 35 LA30_N -

- LA33_P 36 GND
- LA33_N 37 LA32_P -
GND 38 LA32_N -

- 39 GND
GND 40 -
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FMC 2 (J5)
Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C -

- CLK3_M2C_P 2 GND

- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -

- HAO3_P 6 GND

- HAO03_N 7 HAO02_P -
GND 8 HAO02_N -

- HAQ7_P 9 GND

- HAO7_N 10 HA06_P -
GND 11 HAO06_N -

- HA11_P 12 GND

- HA11_N 13 HA10_P -
GND 14 HA10_N -

- HA14_P 15 GND

- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -

- HA18_P 18 GND

- HA18_N 19 HA21_P -
GND 20 HA21_N -

- HA22_P 21 GND

- HA22_N 22 HA23_P -
GND 23 HA23_N -

- HBO1_P 24 GND

- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -

- HBO7_P 27 GND

- HBO7_N 28 HBO6_P_CC -
GND 29 HBO6_N_CC -

- HB11_P 30 GND

- HB11_N 31 HB10_P -
GND 32 HB10_N -

- HB15_P 33 GND

- HB15_N 34 HB14_P -
GND 35 HB14_N -

- HB18_P 36 GND

- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -

- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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For FMC 2 (J5):

*1: GBTCLKJ[0:1]_M2C_P/N

These clocks are connected to Quad 226 of the FPGA while this board provides an MMCX interface for
one pair of clocks on Quad 227. The other pair is provided by the system clock buffer.

*2: SCL, SDA

The board provides test points with pull-up options to enable I12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

These all have a pull-up or pull-down resistor option. However, the resistors are not populated by default,
these pins are floating.

*6: Power Rails

This card provides a 12V output through the 12V0 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12V0 rail. Lastly, the VADJ pins provide a 1.8V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP79 and TP80.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP77.
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6.4.4. FMC HPC 3 (J8)
This FMC connects GTH lanes and all of the available LA signals to banks on the FPGA.

High Speed:
Quad 126 and 127:
e 8 GTH lanes
o 2 differential clock pairs

Low Speed:
Bank 24:
o 16 differential LA pairs

o 2 differential clock pairs
Bank 25:

o 18 differential LA pairs
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Table 6-8 FMC 3 (J8) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
126 AF36 DP1_M2C_P 2 GND
126 AF37 DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
126 AE38 DP2_M2C_P 6 GND
126 AE39 DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
126 AC38 DP3_M2C_P 10 GND
126 AC39 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P AB36 127
GND 13 DP7_M2C_N AB37 127
127 AA38 DP4_M2C_P 14 GND
127 AA39 DP4_M2C_N 15 GND
GND 16 DP6_M2C_P W38 127
GND 17 DP6_M2C_N W39 127
127 V36 DP5_M2C_P 18 GND
127 V37 DP5_M2C_N 19 GND
GND 20 *1 GBTCLK1_M2C_P AB32 126
GND 21 *1 GBTCLK1_M2C_N AB33 126
126 AG34 DP1_C2M_P 22 GND
126 AG35 DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
126 AE34 DP2_C2M_P 26 GND
126 AE35 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
126 AD36 DP3_C2M_P 30 GND
126 AD37 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P AC34 127
GND 33 DP7_C2M_N AC35 127
127 AA34 DP4_C2M_P 34 GND
127 AA35 DP4_C2M_N 35 GND
GND 36 DP6_C2M_P Y36 127
GND 37 DP6_C2M_N Y37 127
127 W34 DP5_C2M_P 38 GND
127 W35 DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 3 (J8)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
126 AH36 DPO_C2M_P 2 GND
126 AH37 DPO0_C2M_N 3 GND
GND 4 *1 GBTCLKO_M2C_P AD32 126
GND 5 *1 GBTCLKO_M2C_N AD33 126
126 AG38 DPO_M2C_P 6 GND
126 AG39 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC AL29 24
GND 9 LAO1_N_CC AM29 24
24 AP29 LAO6_P 10 GND
24 AR30 LAO6_N 11 LAOS_P AK32 24
GND 12 LAOS_N AL32 24
GND 13 GND
25 AM36 LA10_P 14 LAQ9_P AU32 24
25 AM37 LA10_N 15 LAO9_N AV32 24
GND 16 GND
GND 17 LA13_P AU37 25
25 AR37 LA14_P 18 LA13_N AV37 25
25 AT37 LA14_N 19 GND
GND 20 LA17_P_CC AP36 25
GND 21 LA17_N_CC AR36 25
25 AR38 LA18_P_CC 22 GND
25 AT38 LA18_N_CC 23 LA23_P AN34 25
GND 24 LA23_N AP34 25
GND 25 GND
24 AJ30 LA27_P 26 LA26_P AL37 25
24 AK30 LA27_N 27 LA26_N AL38 25
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
- *3 GA1 -
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FMC 3 (J8)
Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C -

- HAO01_P_CC 2 GND

- HA01_N_CC 3 GND
GND 4 HA00_P_CC -
GND 5 HAO00_N_CC -

- HAO5_P 6 GND

- HA05_N 7 HA04_P -
GND 8 HAO04_N -

- HAQ9_P 9 GND

- HA09_N 10 HA08_P -
GND 11 HAO8_N -

- HA13_P 12 GND

- HA13_N 13 HA12_P -
GND 14 HA12_N -

- HA16_P 15 GND

- HA16_N 16 HA15_P -
GND 17 HA15_N -

- HA20_P 18 GND

- HA20_N 19 HA19_P -
GND 20 HA19_N -

- HBO3_P 21 GND

- HBO3_N 22 HB02_P -
GND 23 HBO2_N -

- HBO5_P 24 GND

- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -

- HB09_P 27 GND

- HBO9_N 28 HB08_P -
GND 29 HBO8_N -

- HB13_P 30 GND

- HB13_N 31 HB12_P -
GND 32 HB12_N -

- HB19_P 33 GND

- HB19_N 34 HB16_P -
GND 35 HB16_N -

- HB21_P 36 GND

- HB21_N 37 HB20_P -
GND 38 HB20_N -

- 39 GND
GND 40 -
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FMC 3 (J8)
Bank# Pin# G H Pin# Bank#
GND 1 *7 VREF_A_M2C -
24 AL30 CLK1_M2C_P 2 *5 PRSNT_M2C_L -
24 AM30 CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P AM31 24
GND 5 CLKO_M2C_N AN31 24
24 AM32 LAOO_P_CC 6 GND
24 AN32 LAOO_N_CC 7 LAO2_P AT29 24
GND 8 LAO2_N AT30 24
24 AV29 LAO3_P 9 GND
24 AW29 LAO3_N 10 LAO4_P AU29 24
GND 11 LAO4_N AU30 24
24 AW30 LAO8_P 12 GND
24 AW31 LAO8_N 13 LAQO7_P AU31 24
GND 14 LAO7_N AV31 24
24 AP30 LA12_P 15 GND
24 AP31 LA12_N 16 LA11_P AR31 24
GND 17 LA11_N AR32 24
25 AU36 LA16_P 18 GND
25 AV36 LA16_N 19 LA15_P AN33 24
GND 20 LA15_N AP33 24
25 AV38 LA20_P 21 GND
25 AV39 LA20_N 22 LA19_P AT39 25
GND 23 LA19_N AU39 25
25 AN38 LA22_P 24 GND
25 AP38 LA22_N 25 LA21_P AN39 25
GND 26 LA21_N AP39 25
25 AL39 LA25_P 27 GND
25 AM39 LA25_N 28 LA24_P AM34 25
GND 29 LA24_N AM35 25
24 AJ31 LA29_P 30 GND
24 AK31 LA29_N 31 LA28_P AN36 25
GND 32 LA28_N AN37 25
24 AJ33 LA31_P 33 GND
24 AK33 LA31_N 34 LA30_P AK37 25
GND 35 LA30_N AK38 25
25 AK35 LA33_P 36 GND
25 AK36 LA33_N 37 LA32_P AL34 25
GND 38 LA32_N AL35 25
- 39 GND
GND 40 -
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FMC 3 (J8)
Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C -

- CLK3_M2C_P 2 GND

- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -

- HAO03_P 6 GND

- HAO03_N 7 HA02_P -
GND 8 HAO2_N -

- HAQ7_P 9 GND

- HAO7_N 10 HA06_P -
GND 11 HAO06_N -

- HA11_P 12 GND

- HA11_N 13 HA10_P -
GND 14 HA10_N -

- HA14_P 15 GND

- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -

- HA18_P 18 GND

- HA18_N 19 HA21_P -
GND 20 HA21_N -

- HA22_P 21 GND

- HA22_N 22 HA23_P -
GND 23 HA23_N -

- HBO1_P 24 GND

- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -

- HBO7_P 27 GND

- HBO7_N 28 HB06_P_CC -
GND 29 HB06_N_CC -

- HB11_P 30 GND

- HB11_N 31 HB10_P -
GND 32 HB10_N -

- HB15_P 33 GND

- HB15_N 34 HB14_P -
GND 35 HB14_N -

- HB18_P 36 GND

- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -

- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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For FMC 3 (J8):

*1: GBTCLKJ[0:1]_M2C_P/N

These clocks are connected to Quad 126 of the FPGA while this board provides an MMCX interface for
one pair of clocks on Quad 127. The other pair is provided by the system clock buffer.

*2: SCL, SDA

The board provides test points with pull-up options to enable I12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

These all have a pull-up or pull-down resistor option. However, the resistors are not populated by default,
these pins are floating.

*6: Power Rails

This card provides a 12V output through the 12V0 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12V0 rail. Lastly, the VADJ pins provide a 1.8V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP83 and TP84.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP81.
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6.4.5. FMC HPC 4 (J11)
This FMC connects GTH lanes and 6 differential pairs of LA signals to banks on the FPGA.

High Speed:
Quad 228(XCKU060) / Quad 228 and 229(XCKU115):
e 4 GTH lanes (XCKUO060) / 8 GTH lanes (XCKU115)
o 2 differential clock pairs

Low Speed:
Bank 44:
e G differential LA pairs

FMC4 connects DP4, DP5, DP6, and DP7 at XCKUO060 device. (DP0O, DP1, DP2, and DP3 are not
connected)

Rev. 1.06 TOKYO ELECTRON DEVICE LIMITED 53




TB-KU-xxx-ACDC8K Hardware User Manual inreVIlm .

Table 6-9 FMC 4 (J11) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
229(115) P2 DP1_M2C_P 2 GND
229(115) P1 DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
229(115) R4 DP2_M2C_P 6 GND
229(115) R3 DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
229(115) T2 DP3_M2C_P 10 GND
229(115) ™ DP3_M2C_N 11 GND
GND 12 DP7_M2C_P V2 228
GND 13 DP7_M2C_N V1 228
228 w4 DP4_M2C_P 14 GND
228 w3 DP4_M2C_N 15 GND
GND 16 DP6_M2C_P Y2 228
GND 17 DP6_M2C_N Y1 228
228 AB2 DP5_M2C_P 18 GND
228 AB1 DP5_M2C_N 19 GND
GND 20 | *1 GBTCLK1_M2C_P | W8 228
GND 21 | 1 GBTCLK1_M2C_N | W7 228
229(115) P6 DP1_C2M_P 22 GND
229(115) P5 DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
229(115) T6 DP2_C2M_P 26 GND
229(115) T5 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
229(115) U4 DP3_C2M_P 30 GND
229(115) U3 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P V6 228
GND 33 DP7_C2M_N V5 228
228 Y6 DP4_C2M_P 34 GND
228 Y5 DP4_C2M_N 35 GND
GND 36 DP6_C2M_P AA4 228
GND 37 DP6_C2M_N AA3 228
228 AB6 DP5_C2M_P 38 GND
228 AB5 DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 4 (J11)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
229(115) N8 DPO_C2M_P 2 GND
229(115) N7 DPO_C2M_N 3 GND
GND 4 | *1 GBTCLKO_M2C_P | AA8 228
GND 5 | *1 GBTCLKO_M2C_N | AA7 228
229(115) N4 DPO_M2C_P 6 GND
229(115) N3 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC -
GND 9 LAO1_N_CC -
- LAO6_P 10 GND
- LA06_N 11 LAO5_P -
GND 12 LAO5_N -
GND 13 GND
- LA10_P 14 LAO9_P -
- LA10_N 15 LA09_N -
GND 16 GND
GND 17 LA13_P -
- LA14_P 18 LA13_N -
- LA14_N 19 GND
GND 20 LA17_P_CC -
GND 21 LA17_N_CC -
- LA18_P_CC 22 GND
- LA18_N_CC 23 LA23_P -
GND 24 LA23 N -
GND 25 GND
- LA27_P 26 LA26_P -
- LA27_N 27 LA26_N -
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
- *3 GA1 -
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FMC 4 (J11)
Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C -

- HAO01_P_CC 2 GND

- HA01_N_CC 3 GND
GND 4 HA00_P_CC -
GND 5 HAO00_N_CC -

- HAO5_P 6 GND

- HA05_N 7 HA04_P -
GND 8 HAO04_N -

- HAQ9_P 9 GND

- HA09_N 10 HA08_P -
GND 11 HAO8_N -

- HA13_P 12 GND

- HA13_N 13 HA12_P -
GND 14 HA12_N -

- HA16_P 15 GND

- HA16_N 16 HA15_P -
GND 17 HA15_N -

- HA20_P 18 GND

- HA20_N 19 HA19_P -
GND 20 HA19_N -

- HBO3_P 21 GND

- HBO3_N 22 HB02_P -
GND 23 HBO2_N -

- HBO5_P 24 GND

- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -

- HB09_P 27 GND

- HBO9_N 28 HB08_P -
GND 29 HBO8_N -

- HB13_P 30 GND

- HB13_N 31 HB12_P -
GND 32 HB12_N -

- HB19_P 33 GND

- HB19_N 34 HB16_P -
GND 35 HB16_N -

- HB21_P 36 GND

- HB21_N 37 HB20_P -
GND 38 HB20_N -

- 39 GND
GND 40 -
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FMC 4 (J11)
Bank# Pin# G H Pin# Bank#

GND 1 *7 VREF_A_M2C -
- CLK1_M2C_P 2 *5 PRSNT_M2C_L -

- CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P -
GND 5 CLKO_M2C_N -

44 AG21 LAOO_P_CC 6 GND
44 AG22 LAOO_N_CC 7 LAO2_P -
GND 8 LAO2_N -

44 AE23 LAO3_P 9 GND
44 AF23 LAO3_N 10 LAO4_P -
GND 11 LAO4_N -

44 AD20 LAO8_P 12 GND
44 AD21 LAO8_N 13 LAO7_P -
GND 14 LAO7_N -

44 AE20 LA12_P 15 GND
44 AE21 LA12_N 16 LA11_P -
GND 17 LA11_N -

44 AE22 LA16_P 18 GND
44 AF22 LA16_N 19 LA15_P -
GND 20 LA15_N -

- LA20_P 21 GND
- LA20_N 22 LA19_P -
GND 23 LA19_N -

44 AF20 LA22_P 24 GND
44 AG20 LA22_N 25 LA21_P -
GND 26 LA21_N -

- LA25 P 27 GND
- LA25_N 28 LA24_P -
GND 29 LA24_N -

- LA29_P 30 GND
- LA29_N 31 LA28_P -
GND 32 LA28_N -

- LA31_P 33 GND
- LA31_N 34 LA30_P -
GND 35 LA30_N -

- LA33_P 36 GND
- LA33_N 37 LA32_P -
GND 38 LA32_N -

- 39 GND
GND 40 -
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FMC 4 (J11)
Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C -

- CLK3_M2C_P 2 GND

- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -

- HAO3_P 6 GND

- HAO03_N 7 HAO02_P -
GND 8 HAO02_N -

- HAQ7_P 9 GND

- HAO7_N 10 HA06_P -
GND 11 HAO06_N -

- HA11_P 12 GND

- HA11_N 13 HA10_P -
GND 14 HA10_N -

- HA14_P 15 GND

- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -

- HA18_P 18 GND

- HA18_N 19 HA21_P -
GND 20 HA21_N -

- HA22_P 21 GND

- HA22_N 22 HA23_P -
GND 23 HA23_N -

- HBO1_P 24 GND

- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -

- HBO7_P 27 GND

- HBO7_N 28 HBO6_P_CC -
GND 29 HBO6_N_CC -

- HB11_P 30 GND

- HB11_N 31 HB10_P -
GND 32 HB10_N -

- HB15_P 33 GND

- HB15_N 34 HB14_P -
GND 35 HB14_N -

- HB18_P 36 GND

- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -

- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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For FMC 4 (J11):

*1: GBTCLKJ[0:1]_M2C_P/N

These clocks are connected to Quad 228 (XCKUO060 and 115) of the FPGA while this board provides an
MMCX interface for one pair of clocks on Quad 229 (XCKU115). The other pair is provided by the system
clock buffer.

*2: SCL, SDA

The board provides test points with pull-up options to enable 12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

These all have a pull-up or pull-down resistor option. However, the resistors are not populated by default,
these pins are floating.

*6: Power Rails

This card provides a 12V output through the 12V0 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12VO0 rail. Lastly, the VADJ pins provide a 1.8V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP87 and TP88.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP85.
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6.4.6. FMC HPC 5 (J14)

This FMC connects GTH lanes (XCKU115 only) and 6 differential pairs of LA signals to banks on the
FPGA.

High Speed:
No GTH (XCKUO060) / Quad 230 and 231 (XCKU115):
e 8 GTH lanes (XCKU115)
o 2 differential clock pairs

Low Speed:
Bank 45:
e G differential LA pairs
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Table 6-10 FMC 5 (J14) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
231(115) F2 DP1_M2C_P 2 GND
231(115) F1 DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
231(115) G4 DP2_M2C_P 6 GND
231(115) G3 DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
231(115) H2 DP3_M2C_P 10 GND
231(115) H1 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P J4 230(115)
GND 13 DP7_M2C_N J3 230(115)
230(115) K2 DP4_M2C_P 14 GND
230(115) K1 DP4_M2C_N 15 GND
GND 16 DP6_M2C_P L4 230(115)
GND 17 DP6_M2C_N L3 230(115)
230(115) M2 DP5_M2C_P 18 GND
230(115) M1 DP5_M2C_N 19 GND
GND 20 | *1 GBTCLK1_M2C_P | M10 230(115)
GND 21 | *1 GBTCLK1_M2C_N M9 230(115)
231(115) F6 DP1_C2M_P 22 GND
231(115) F5 DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
231(115) G8 DP2_C2M_P 26 GND
231(115) G7 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
231(115) H6 DP3_C2M_P 30 GND
231(115) H5 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P Js 230(115)
GND 33 DP7_C2M_N J7 230(115)
230(115) K6 DP4_C2M_P 34 GND
230(115) K5 DP4_C2M_N 35 GND
GND 36 DP6_C2M_P L8 230(115)
GND 37 DP6_C2M_N L7 230(115)
230(115) M6 DP5_C2M_P 38 GND
230(115) M5 DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 5 (J14)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
231(115) E8 DPO_C2M_P 2 GND
231(115) E7 DPO_C2M_N 3 GND
GND 4 | *1 GBTCLKO_M2C_P | P10 230(115)
GND 5 | *1 GBTCLKO_M2C_N | P9 230(115)
231(115) E4 DPO_M2C_P 6 GND
231(115) E3 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC -
GND 9 LAO1_N_CC -
- LAO6_P 10 GND
- LA06_N 11 LAO5_P -
GND 12 LAO5_N -
GND 13 GND
- LA10_P 14 LAO9_P -
- LA10_N 15 LA09_N -
GND 16 GND
GND 17 LA13_P -
- LA14_P 18 LA13_N -
- LA14_N 19 GND
GND 20 LA17_P_CC -
GND 21 LA17_N_CC -
- LA18_P_CC 22 GND
- LA18_N_CC 23 LA23_P -
GND 24 LA23 N -
GND 25 GND
- LA27_P 26 LA26_P -
- LA27_N 27 LA26_N -
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
- *3 GA1 -
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FMC 5 (J14)
Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C -

- HAO01_P_CC 2 GND

- HA01_N_CC 3 GND
GND 4 HA00_P_CC -
GND 5 HAO00_N_CC -

- HAO5_P 6 GND

- HA05_N 7 HA04_P -
GND 8 HAO04_N -

- HAQ9_P 9 GND

- HA09_N 10 HA08_P -
GND 11 HAO8_N -

- HA13_P 12 GND

- HA13_N 13 HA12_P -
GND 14 HA12_N -

- HA16_P 15 GND

- HA16_N 16 HA15_P -
GND 17 HA15_N -

- HA20_P 18 GND

- HA20_N 19 HA19_P -
GND 20 HA19_N -

- HBO3_P 21 GND

- HBO3_N 22 HB02_P -
GND 23 HBO2_N -

- HBO5_P 24 GND

- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -

- HB09_P 27 GND

- HBO9_N 28 HB08_P -
GND 29 HBO8_N -

- HB13_P 30 GND

- HB13_N 31 HB12_P -
GND 32 HB12_N -

- HB19_P 33 GND

- HB19_N 34 HB16_P -
GND 35 HB16_N -

- HB21_P 36 GND

- HB21_N 37 HB20_P -
GND 38 HB20_N -

- 39 GND
GND 40 -
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FMC 5 (J14)
Bank# Pin# G H Pin# Bank#

GND 1 *7 VREF_A_M2C -
- CLK1_M2C_P 2 *5 PRSNT_M2C_L -

- CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P -
GND 5 CLKO_M2C_N -

45 AD25 LAOO_P_CC 6 GND
45 AE25 LAOO_N_CC 7 LAO2_P -
GND 8 LAO2_N -

45 AG26 LAO3_P 9 GND
45 AG27 LAO3_N 10 LAO4_P -
GND 11 LAO4_N -

45 AE27 LAO8_P 12 GND
45 AF27 LAO8_N 13 LAO7_P -
GND 14 LAO7_N -

45 AD26 LA12_P 15 GND
45 AE26 LA12_N 16 LA11_P -
GND 17 LA11_N -

45 AF25 LA16_P 18 GND
45 AG25 LA16_N 19 LA15_P -
GND 20 LA15_N -

- LA20_P 21 GND
- LA20_N 22 LA19_P -
GND 23 LA19_N -

45 AF24 LA22_P 24 GND
45 AG24 LA22_N 25 LA21_P -
GND 26 LA21_N -

- LA25 P 27 GND
- LA25_N 28 LA24_P -
GND 29 LA24_N -

- LA29_P 30 GND
- LA29_N 31 LA28_P -
GND 32 LA28_N -

- LA31_P 33 GND
- LA31_N 34 LA30_P -
GND 35 LA30_N -

- LA33_P 36 GND
- LA33_N 37 LA32_P -
GND 38 LA32_N -

- 39 GND
GND 40 -
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FMC 5 (J14)
Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C -

- CLK3_M2C_P 2 GND

- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -

- HAO3_P 6 GND

- HAO03_N 7 HAO02_P -
GND 8 HAO02_N -

- HAQ7_P 9 GND

- HAO7_N 10 HA06_P -
GND 11 HAO06_N -

- HA11_P 12 GND

- HA11_N 13 HA10_P -
GND 14 HA10_N -

- HA14_P 15 GND

- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -

- HA18_P 18 GND

- HA18_N 19 HA21_P -
GND 20 HA21_N -

- HA22_P 21 GND

- HA22_N 22 HA23_P -
GND 23 HA23_N -

- HBO1_P 24 GND

- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -

- HBO7_P 27 GND

- HBO7_N 28 HBO6_P_CC -
GND 29 HBO6_N_CC -

- HB11_P 30 GND

- HB11_N 31 HB10_P -
GND 32 HB10_N -

- HB15_P 33 GND

- HB15_N 34 HB14_P -
GND 35 HB14_N -

- HB18_P 36 GND

- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -

- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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For FMC 5 (J14):

*1: GBTCLKJ[0:1]_M2C_P/N

These clocks are connected to Quad 230 (XCKU115 only) of the FPGA while this board provides an
MMCX interface for one pair of clocks on Quad 231 (XCKU115 only). The other pair is provided by the
system clock buffer.

*2: SCL, SDA

The board provides test points with pull-up options to enable 12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

These all have a pull-up or pull-down resistor option. However, the resistors are not populated by default,
these pins are floating.

*6: Power Rails

This card provides a 12V output through the 12V0 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12V0 rail. Lastly, the VADJ pins provide a 1.8V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP91 and TP92.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP89.
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6.4.7. FMC HPC 6 (J19)
This FMC connects GTH lanes and 6 differential pairs of LA signals to banks on the FPGA.

High Speed:
Quad 128:
e 4 GTH lanes
o 2 differential clock pairs

Low Speed:
Bank 24:
e G differential LA pairs
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Table 6-11 FMC 6 (J19) to FPGA Pinout

Bank# Pin# A B Pin# Bank#
GND 1 CLK_DIR -
128 U38 DP1_M2C_P 2 GND
128 U39 DP1_M2C_N 3 GND
GND 4 DP9_M2C_P -
GND 5 DP9_M2C_N -
128 R38 DP2_M2C_P 6 GND
128 R39 DP2_M2C_N 7 GND
GND 8 DP8_M2C_P -
GND 9 DP8_M2C_N -
128 N38 DP3_M2C_P 10 GND
128 N39 DP3_M2C_N 11 GND
GND 12 DP7_M2C_P -
GND 13 DP7_M2C_N -
- DP4_M2C_P 14 GND
- DP4_M2C_N 15 GND
GND 16 DP6_M2C_P -
GND 17 DP6_M2C_N -
- DP5_M2C_P 18 GND
- DP5_M2C_N 19 GND
GND 20 *1 GBTCLK1_M2C_P P32 128
GND 21 *1 GBTCLK1_M2C_N P33 128
128 U34 DP1_C2M_P 22 GND
128 U35 DP1_C2M_N 23 GND
GND 24 DP9_C2M_P -
GND 25 DP9_C2M_N -
128 T36 DP2_C2M_P 26 GND
128 T37 DP2_C2M_N 27 GND
GND 28 DP8_C2M_P -
GND 29 DP8_C2M_N -
128 N34 DP3_C2M_P 30 GND
128 N35 DP3_C2M_N 31 GND
GND 32 DP7_C2M_P -
GND 33 DP7_C2M_N -
- DP4_C2M_P 34 GND
- DP4_C2M_N 35 GND
GND 36 DP6_C2M_P -
GND 37 DP6_C2M_N -
- DP5_C2M_P 38 GND
- DP5_C2M_N 39 GND
GND 40 RESO -
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FMC 6 (J19)
Bank# Pin# C D Pin# Bank#
GND 1 *5 PG_C2M -
128 R34 DPO0_C2M_P 2 GND
128 R35 DPO0_C2M_N 3 GND
GND 4 *1 GBTCLKO_M2C_P T32 128
GND 5 *1 GBTCLKO_M2C_N T33 128
128 P36 DPO_M2C_P 6 GND
128 P37 DPO_M2C_N 7 GND
GND 8 LAO1_P_CC -
GND 9 LAO1_N_CC -
- LAO6_P 10 GND
- LAO6_N 11 LAO5_P -
GND 12 LAOS_N -
GND 13 GND
- LA10_P 14 LA09_P -
- LA10_N 15 LAO9_N -
GND 16 GND
GND 17 LA13_P -
- LA14_P 18 LA13_N -
- LA14_N 19 GND
GND 20 LA17_P_CC -
GND 21 LA17_N_CC -
- LA18_P_CC 22 GND
- LA18_N_CC 23 LA23_P -
GND 24 LA23_N -
GND 25 GND
- LA27_P 26 LA26_P -
- LA27_N 27 LA26_N -
GND 28 GND
GND 29 TCK -
- *2 SCL 30 *4 TDI -
- *2 SDA 31 *4 TDO -
GND 32 *6 3P3VAUX -
GND 33 TMS -
- *3 GAO 34 TRST_L -
- *3 GA1 -
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FMC 6 (J19)
Bank# Pin# E F Pin# Bank#

GND 1 *5 PG_M2C -

- HAO01_P_CC 2 GND

- HA01_N_CC 3 GND
GND 4 HA00_P_CC -
GND 5 HAO00_N_CC -

- HAO5_P 6 GND

- HA05_N 7 HA04_P -
GND 8 HAO04_N -

- HAQ9_P 9 GND

- HA09_N 10 HA08_P -
GND 11 HAO8_N -

- HA13_P 12 GND

- HA13_N 13 HA12_P -
GND 14 HA12_N -

- HA16_P 15 GND

- HA16_N 16 HA15_P -
GND 17 HA15_N -

- HA20_P 18 GND

- HA20_N 19 HA19_P -
GND 20 HA19_N -

- HBO3_P 21 GND

- HBO3_N 22 HB02_P -
GND 23 HBO2_N -

- HBO5_P 24 GND

- HBO5_N 25 HBO4_P -
GND 26 HBO4_N -

- HB09_P 27 GND

- HBO9_N 28 HB08_P -
GND 29 HBO8_N -

- HB13_P 30 GND

- HB13_N 31 HB12_P -
GND 32 HB12_N -

- HB19_P 33 GND

- HB19_N 34 HB16_P -
GND 35 HB16_N -

- HB21_P 36 GND

- HB21_N 37 HB20_P -
GND 38 HB20_N -

- 39 GND
GND 40 -
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FMC 6 (J19)
Bank# Pin# G H Pin# Bank#

GND 1 *7 VREF_A_M2C -
- CLK1_M2C_P 2 *5 PRSNT_M2C_L -

- CLK1_M2C_N 3 GND
GND 4 CLKO_M2C_P -
GND 5 CLKO_M2C_N -

24 AH29 LAOO_P_CC 6 GND
24 AJ29 LAOO_N_CC 7 LAO2_P -
GND 8 LAO2_N -

24 AH31 LAO3_P 9 GND
24 AH32 LAO3_N 10 LAO4_P -
GND 11 LAO4_N -

24 AH28 LAO8_P 12 GND
24 AJ28 LAO8_N 13 LAO7_P -
GND 14 LAO7_N -

24 AE30 LA12_P 15 GND
24 AF30 LA12_N 16 LA11_P -
GND 17 LA11_N -

24 AF29 LA16_P 18 GND
24 AG29 LA16_N 19 LA15_P -
GND 20 LA15_N -

- LA20_P 21 GND
- LA20_N 22 LA19_P -
GND 23 LA19_N -

24 AE28 LA22_P 24 GND
24 AF28 LA22_N 25 LA21_P -
GND 26 LA21_N -

- LA25 P 27 GND
- LA25_N 28 LA24_P -
GND 29 LA24_N -

- LA29_P 30 GND
- LA29_N 31 LA28_P -
GND 32 LA28_N -

- LA31_P 33 GND
- LA31_N 34 LA30_P -
GND 35 LA30_N -

- LA33_P 36 GND
- LA33_N 37 LA32_P -
GND 38 LA32_N -

- 39 GND
GND 40 -
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FMC 6 (J19)
Bank# Pin# J K Pin# Bank#

GND 1 *7 VREF_B_M2C -

- CLK3_M2C_P 2 GND

- CLK3_M2C_N 3 GND
GND 4 CLK2_M2C_P -
GND 5 CLK2_M2C_N -

- HAO3_P 6 GND

- HAO03_N 7 HAO02_P -
GND 8 HAO02_N -

- HAQ7_P 9 GND

- HAO7_N 10 HA06_P -
GND 11 HAO06_N -

- HA11_P 12 GND

- HA11_N 13 HA10_P -
GND 14 HA10_N -

- HA14_P 15 GND

- HA14_N 16 HA17_P_CC -
GND 17 HA17_N_CC -

- HA18_P 18 GND

- HA18_N 19 HA21_P -
GND 20 HA21_N -

- HA22_P 21 GND

- HA22_N 22 HA23_P -
GND 23 HA23_N -

- HBO1_P 24 GND

- HBO1_N 25 HBOO_P_CC -
GND 26 HBOO_N_CC -

- HBO7_P 27 GND

- HBO7_N 28 HBO6_P_CC -
GND 29 HBO6_N_CC -

- HB11_P 30 GND

- HB11_N 31 HB10_P -
GND 32 HB10_N -

- HB15_P 33 GND

- HB15_N 34 HB14_P -
GND 35 HB14_N -

- HB18_P 36 GND

- HB18_N 37 HB17_P_CC -
GND 38 HB17_N_CC -

- *8 VIO_B_M2C 39 GND
GND 40 *8 VIO_i_MZC -
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For FMC 6 (J19):

*1: GBTCLKJ[0:1]_M2C_P/N

These clocks are connected to Quad 128 of the FPGA while this board provides an MMCX interface for
one pair of clocks on Quad 232 (XCKU115 only). The other pair is provided by the system clock buffer.
*2: SCL, SDA

The board provides test points with pull-up options to enable I12C communication with the FPGA. By
default, the pull-ups are not populated.

*3: GAO, GA1

This board provides pull-up or pull-down options for these connections, by default they are floating.

*4: TDI, TDO

The JTAG TDO pin is connected with a loopback to TDI through a 0 ohm resistor that is not populated by
default.

*5: PG_C2M, PG_M2C, PRSNT_M2C_N

These all have a pull-up or pull-down resistor option. However, the resistors are not populated by default,
these pins are floating.

*6: Power Rails

This card provides a 12V output through the 12V0 pins and 3.3V output through the 3V3 and 3V3_AUX
pins. It is important to note that all the FMC connectors present on this board are equipped with a fuse on
the 12V0 rail. Lastly, the VADJ pins provide a 1.8V rail to FPGA mezzanine cards.

*7: VREF_A_M2C, VREF_B_M2C

These terminals can be monitored by test points TP95 and TP96.

*8: VIO_B_M2C

Both pins J39 and K40 for this terminal can also be monitored by test point TP93.
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6.5.

DDR4 SDRAM

inreviunii

This TB-KU-xxx-ACDCB8K development board includes 8 DDR4 SDRAM memory components (Micron
EDY4016AABG-DR-F). Control and address signals are wired in a fly-by routing topology.

DDR4 SDRAM
Capacity: 4Gbit (32M words x 16 bits x 8) x 8 components
Address Bus: 15bit (Row Address: 15bit, Column Address: 10bit)

Bank Address: 2bit
Bank Group: 1bit

Data Bus: Byte access with data strobe (DQS), Data Mask for each byte.

DDR4 SDRAM(4Gbit)
(U14)

DDR4 SDRAM(4Gbit)
(U13)

DDR4 SDRAM(4Gbit)
(u1t1)

DDR4 SDRAM(4Gbit)
(U12)

HP HP
Bankb7 | Al13:01,BAI1:0LBGIOICK,ICK./CS /RAS JCAS, Bank47 | A[13:01,BAI1:01BGIOICK /CK,/CS JRAS JCAS,
CKE,/WE,/ODT,/RESET, CKE,/WE,/ODT,/RESET,
IACT,PAR,TEN,/ALEAT /ACT PAR,TEN,/ALEAT
» DQUI7:0],DQL[7:0],DQSU,/DQSU, DDR4 S(IZL)EQ;VIMGM) DQUI7:0],DQL[7:0],DQSU,/DQSU, .
- DQSL,/DQSL,DMU,DML o DQSL,/DQSL,DMU,DML o
HP
B:IE% — DDR4 SDRAM(4Gbi Bank4s —>|
_ DQU[7:0],DQL[7:0],DQSU, /DQSU - S(Ug) (4Gbit) DQU[7:0],DQL[7:0],DQSU /DQSU -
h ,DQSL,/DQSL,DMU,DML ,DQSL,/DQSL,DMU,DML
o DQUJ7:0],DQL[7:0],DQSU,/DQSU - DDR4 S?§7A)M(4Gb") DQUJ7:0],DQL[7:0],DQSU,/DQSU -
h ,DQSL,/DQSL,DMU,DML o HP ,DQSL,/DQSL,DMU,DML o
HP Bank46
Banké6
LV DDR4 SDRAM(4Gbit) ;»
» DQUJ7:0],DQL[7:0],DQSU,/DQSU (us) DQUJ7:0],DQL[7:0],DQSU,/DQSU .
- ,DQSL,/DQSL,DMU,DML o ,DQSL,/DQSL,DMU,DML o
FPGA  J FPGA
Termination Termination
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6.6. SFP+ Connectors

Located on the front panel of the TB-KU-xxx-ACDCB8K are 4 SFP+ slots available to the user. These
ports are standard single SFP+ modules. For each of these modules, a 3-pin connector is available to
jumper between either RX_LOS or TX_FAULT. A jumper between pins 1-2 connects RX_LOS and
between 3-2 connects TX_FAULT,

RX_LOS .
._ to FPGA
TX_FAULT .

Each SFP+ connector has a TX and an RX differential data pair that connect to Quad 232 on the FPGA.
They also connect to an 12C bus through TI's PCA9544A 4-to-1 12C MUX with four available interrupt
inputs for each of the downstream pairs. Available on the same component is a global interrupt input pin
which acts as a logic AND for the four interrupts. The PCA9544A chip’s I12C address can be set through
the A[0:2] inputs through available 4.7k resistors on the board.

- - o
= SDO |
=
V3 INTO_N [
sct
& . e s
= =lo = E INTLN |
v B 9 1 soL 562
SDA SD2
g ; o Slave Address
5 g @ sC3 /\ \
x| x x ; 503
2 1]1]1]0]|A2]A W
# Al
2o < A9 35 a2 GND A0
Q% - wg B-10-13 RK .’”\ }(
PCAGS44APW
IC 4-TO-1 12CISMBL hV4 AV4
g 3 4 Fixed Hardware
3 Z} Selectable
R Texas Instruments PCAS544A datashest p. 12 of 34

Figure 6-12 12C MUX Hardware-selectable Address Pins

By default, the 12C address for this device is: 1110101_. If the last bit of the address is set to a logic 1, a
read is selected and 0 for a write. Please refer to TI's PCA9544A datasheet for additional information
concerning this component.
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The SFP+ 12C multiplexed data and multiplexed clocks are connected to the FPGA's Bank 64.

Table 6-12 SFP+ 12C Bus Pin Assignment
12C Signal Name FPGA Bank Pin
SCL CLK_SFP_I2C_FPGA_OD 64 AF19
SDA | SDA_SFP_I2C_FPGA_OD 64 AG19

Also, pins RS0 and RS1 have been connected together to efficiently make use of available connections.
By connecting these together the optical transmit and receive signals operate at the same rate. They
both have a 0 ohm resistor option on each of the SFP+ connectors which can be depopulated as

required.

Table 6-13 RX_LOS, TX_FAULT and RS Pin Assignment

SFP FPGA
Connector Signal Name Description Bank Pin
1421) SFP_1_RX_L/TX_FA_FPGA_OD Selected RX_LOS or TX_FAULT signal 64 AD18
SFP_1_RS_FPGA RS optical transmit and receive signaling rate 64 AM16
2 422) SFP_2_RX_L/TX_FA_FPGA_OD Selected RX_LOS or TX_FAULT signal 64 AN16
SFP_2_RS_FPGA RS optical transmit and receive signaling rate 64 AU20
3 (J25) SFP_3_RX_L/TX_FA_FPGA_OD Selected RX_LOS or TX_FAULT signal 65 AE15
SFP_3_RS_FPGA RS optical transmit and receive signaling rate 65 AL15
4 (J26) SFP_4_RX_L/TX_FA_FPGA_OD Selected RX_LOS or TX_FAULT signal 65 AM15
SFP_4_RS_FPGA RS optical transmit and receive signaling rate 65 AW15
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6.7.

USB to UART Controller

The TB-KU-xxx-ACDCS8K features a Silicon Labs CP2103 USB to UART interface to communicate with a
PC. This module creates a virtual COM port on the computer to allow the user to connect through
standard USB. The USB interface on this card is Micro USB Type AB which mates with either Micro-A or

Micro-B cables.

Table 6-14 Micro-USB Type B and AB Compatibility

Receptacle Plug
Micro-B Micro-A “
—
Es
El ;: (‘I‘U"IJ"'M"'\.P"D
Micro-B

Micro-AB

ittt )
Micro-A V4

| bae |
Micro-B p

it )

&

The UART signals are connected to the FPGA's single-ended pins on Bank 24. Provided below is a table
indicating where the signals connect. Both the UART transmit and receive data signals are connected as
well as flow control signals. Using the PC’s virtual COM port drivers, there are different supported baud
rates that are compatible with this controller and can be set during the COM port configuration.

1.8V

—L Vcco

FPGA
Bank46

RX

TB-KU-060/115-ACDC8K

>

A

RTS

CTS |

D+ Micro USB
Connector
Type AB

AA
o
T
Yy

CP2103

ESD
Protect

MicroUSB
Cable

Figure 6-13 USB UART Interface

Table 6-15 UART Interface Pin Assignment

Terminal
Debug Register

FPGA Bank

USB_UART_TX

USB_UART_RX

USB_UART_RTS_N

USB_UART_CTS_N

24

AG30

AL33

AN29

AT32
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6.8. Battery

This board contains an 11.6 mm coin cell battery connected to the VBATT pin which serves as a battery
backup supply for the FPGA's internal volatile memory that stores the key for AES decryption. More
information is available in Xilinx’s UltraScale configuration UG570 document. It is possible to monitor the
battery’s voltage through test point TP68.

J20
I__ 3
TP68 2 |

1 T 10-06-14 RVR
BHX1-LR44-S
HOLDER BATT COIN CELL LR44 RETAIN LTH

Note: Overlay battery holder
nd 0 ohm resistor footprints.
nly one can be used at a time.

AG11
VBATT mﬁg

Figure 6-14 Battery Circuit
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6.9. Dual Quad (x8) SPI Flash

This board has a 256Mbit dual quad SPI flash (x8) memory for FPGA configuration purposes. Please
refer to Xilinx's UltraScale configuration UG570 document on Master SPI Dual Quad (x8) for more
information. The multi-I/O SPI Flash memory is used to provide non-volatile code and data storage.
Access to programming the FPGA Flash has been provided to the Xilinx core and can be programmed
through GPIO pins (UserlO shown on figure below).

Devices: N25Q256A11EF840E (Micron) 256Mbit, x1/x2/x4/x8 support
Devices Data Rate: 108 MHz (maximum) clock frequency in single transfer rate mode

VCCO VCCO DDR4 1V8_VCCAUX
DDR4
1 1
D00
Veeo_ro Bzz:lg D01 Level
Bank70 UserlO Do2 shift VCCO HR
UserO D03 TS 1.8V/2.5V/3.3V
CS 0108 Selectable
UserlO COLK
UserlO
FET [+ CE
VCCO HR 18 VCCAUX
VCECOHR 1V8_VCCAUX
D00 Level
VCCO_0 DO1 shift
D02 TS QsPI
VCCOHR Bank0  po3 0108 N25Q256
Voltage s
Zeotgflt L | cFeBVS CCLK
) OE
VCCO HR VCCO HR 1V8_VCCAUX
1V8_VCCAUX
VCCO_65 D04
Do5 Lovel QsPl
Bankes Do XS N25Q256
or 0108
cs
UserlO —9Ng cFG_0D

Figure 6-15 FPGA SPI Flash Configuration Structure

In order to pre-configure the flash using the Zynq’s interface via JTAG, it is necessary that the user drives
signal SPIFLASH_ZYNQ_CFG_OD “low” prior to programming using JTAG.
SPIFLASH_ZYNQ_CFG_OD is “high” (default): Bank 0 used for configuration.
SPIFLASH_ZYNQ_CFG_OD is “low”: Zynqg UserlO programs flash through JTAG.
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Table 6-16 SPI Flash Memory Pin Assignment

FPGA
Signal Name FPGA Bank Pin
Primary Flash
SPIFLASH_HR_1_CS_N 0 AB9
SPIFLASH_HR_1_10_0 0 AE11
SPIFLASH_HR_1_10_1 0 AD10
SPIFLASH_HR_1_10_2 0 AC9
SPIFLASH_HR_1_10_3 0 AD9
CLK_FPGA_CCLK 0 AC11
Secondary Flash
SPIFLASH_HR_2_CS_N 65 AW16
SPIFLASH_HR_2_10_0 65 AF14
SPIFLASH_HR_2_10_1 65 AG14
SPIFLASH_HR_2_10_2 65 AE13
SPIFLASH_HR_2_10_3 65 AF13
CLK_FPGA_CCLK 0 AC11
Xilinx Core User IO
SPIFLASH_ZYNQ_CS_N 47 P29
SPIFLASH_ZYNQ_IO_O0 47 N29
SPIFLASH_ZYNQ_IO_1 47 L32
SPIFLASH_ZYNQ_IO_2 47 L33
SPIFLASH_ZYNQ_IO_3 47 R30
SPIFLASH_ZYNQ_CFG_OD 65 AV16
CLK_ZYNQ_CONFIG_CCLK 47 P30

6.10. JTAG and Pmod Interface

inreviunii

6.10.1. JTAG Connector

The TB-KU-xxx-ACDCB8K provides a JTAG interface that follows the Xilinx 14-pin JTAG standard.

Table 6-17 Xilinx 14-pin JTAG Pinout

Pin Xilinx 14-pin JTAG Pin
1 GND VVREF 2
3 GND TMS 4
5 GND TCK 6
7 GND TDO 8
9 GND TDI 10
11 GND NC 12
13 GND NC 14

Table 6-18 FPGA Bank 0 JTAG Pin Assignment

Signal Name TMS

TCK

TDO

TDI

FPGA Bank 0 Pin | W11

AA11

T10

u11
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6.10.2. Pmod Interface

Digilent's Pmod standard for system boards that provide 12C connectors is to use a male header. This
board features a 0.1” straight 2x6 male header for Pmod connections which includes 3.3V and ground
signals and eight /0.

1.8V 3.3V
1 j Pmod
2x6
TI Male 0.1" Straight
XCKU060/115 ‘ . TXS0108E ‘ . Header
Bank 44 and 45 Voltage SMT
PMOD_[7:0]_FPGA | Translator PMOD_[7:0] NPPCO062KFMS-
RC
J31)
Figure 6-16 Pmod Connection
Table 6-19 Pmod Pin Assignment
Pmod Pin | Signal Name FPGA Pin Pmod Pin | Signal Name FPGA Pin
1 PMOD_O0 AU24 7 PMOD_4 AT25
2 PMOD_1 AP20 8 PMOD_5 AP26
3 PMOD_2 AJ23 9 PMOD_6 AK26
4 PMOD_3 AH21 10 PMOD_7 AH27
5 GND GND 11 GND GND
6 VCC 3V3 <->1V8_FMC 12 VCC 3V3 <-> 1V8_FMC
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6.11. General Purpose LEDs

The TB-KU-xxx-ACDC8K has 16 user programmable LEDs. There are 8 green colored LEDs and 8 red
ones. The FPGA can be programmed to output a logic “high” to turn on a LED and a logic “low” to turn it
off.

Table 6-20 Uncommitted LEDs Pin Assignment

LED Signal FPGA FPGA
RefDes Color Name Bank Pin
D12 Green | GRN_LED_1 67 D20
D13 Green | GRN_LED_5 67 H16
D14 Red | RED_LED_1 66 H13
D15 Red | RED_LED_5 66 G12
D16 Green | GRN_LED_2 67 N19
D17 Green | GRN_LED_6 67 K17
D18 Red | RED_LED_2 66 A12
D19 Red | RED_LED_6 66 H12
D20 Green | GRN_LED_3 47 M32
D21 Green | GRN_LED_7 66 E15
D22 Red | RED_LED_3 67 R18
D23 Red | RED_LED_7 67 M16
D24 Green | GRN_LED_4 66 c16
D25 Green | GRN_LED_8 67 L17
D26 Red | RED_LED_4 67 R17
D27 Red | RED_LED_8 66 N13
Note:
Please set drive and iostandard as follows.
## led
set_property DRIVE 8 [get_ports led]
set_property IOSTANDARD LVCMOS12 [get_ports led]
set_property PACKAGE_PIN D20 [get_ports led[ 0]] # GRN_LED_1
set_property PACKAGE_PIN N19 [get_ports led[ 1]] # GRN_LED_2
set_property PACKAGE_PIN M32 [get_ports led[ 2]] # GRN_LED_3
set_property PACKAGE_PIN C16 [get_ports led[ 3]] # GRN_LED_4
set_property PACKAGE_PIN H16 [get_ports led[ 4]] # GRN_LED_5
set_property PACKAGE_PIN K17 [get_ports led[ 5]] # GRN_LED_6
set_property PACKAGE_PIN E15 [get_ports led[ 6]] # GRN_LED_7
set_property PACKAGE_PIN L17 [get_ports led[ 7]] # GRN_LED_8
set_property PACKAGE_PIN H13 [get_ports led[ 8]] # RED_LED_1
set_property PACKAGE_PIN A12 [get_ports led[ 9]] #RED_LED_2
set_property PACKAGE_PIN R18 [get_ports led[10]] #RED_LED_3
set_property PACKAGE_PIN R17 [get_ports led[11]] #RED_LED_4
set_property PACKAGE_PIN G12 [get_ports led[12]] #RED_LED_5
set_property PACKAGE_PIN H12 [get_ports led[13]] # RED_LED_6
set_property PACKAGE_PIN M16 [get_ports led[14]] #RED_LED_7
set_property PACKAGE_PIN N13 [get_ports led[15]] #RED_LED_8
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6.12. General Purpose Switches

6.12.1. DIP Switches

This board is equipped of 4 Copal Electronics CHS-04TA SPST 4-positions DIP switches. Slide in the
ON position for a logic “Low”.

Table 6-21 DIP Switches Pin Assignment

Switch RefDes | Signal Name | FPGA Bank | FPGA Pin
SWITCH_1 67 N18
SWITCH_2 67 T18
SWITCH_3 67 T17
SW17 SWITCH_4 67 N17
SWITCH_5 67 N16
SWITCH_6 67 R16
SWITCH_7 67 P16
SW18 SWITCH_8 67 P19
SWITCH_9 67 P18
SWITCH_10 68 A23
SWITCH_11 68 C24
SW19 SWITCH_12 68 F22
SWITCH_13 68 H22
SWITCH_14 68 L22
SWITCH_15 68 J21
SW20 SWITCH_16 68 R23

6.12.2. Push Switches
The board also features 8 C&K Components KMR211GLFS push buttons. Pressing the button sends
logic “low”, in the default position they are set to logic “high”.

Table 6-22 Push-button Switches Pin Assignment

Push-button RefDes Signal Name FPGA Bank FPGA Pin
SW7 PUSHBUTTON_1 46 F39
SW8 PUSHBUTTON_5 46 A33
SW9 PUSHBUTTON_6 47 B29
SW11 PUSHBUTTON_2 46 D36
SW12 PUSHBUTTON_3 46 F35
SW13 PUSHBUTTON_7 46 J36
SW15 PUSHBUTTON_4 46 F34
SW16 PUSHBUTTON_8 46 E38
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6.12.3. Jumper Switches
Lastly, 8 jumper switches were conveniently placed at the user’s disposal available as a standard 16-pin
header. It provides uncommitted GPOs that connect to the board’s FPGA.

1V2_DDR4

10k
k
10k

10l

R452, A n
R453, o ~ 10K
R454, - 10K
R455, A A 10K
RA57, A 10Kk

R458
R459

J42

1 2 -2 HDR1
= 3 4 5 HDR:
715 6 g HDR3
CH B 8 7 HDR4
7% 10173 S
311 121 HoRe
=13 14145 HDR?
5 16 HDRe

18-03-13 RK
TSM-108-01-T-DV-P-TR
CONN HEADER 16POS 100iN DBL SMD

Figure 6-17 Jumper Switches Structure

The signals output logic “high” by default (when there is no jumper connected). Connect an
odd-numbered pin to the even-numbered pin across from it to output a logic “low” to the FPGA. The
header’s reference designator on the board is J42.

Table 6-23 Jumper Switches Pin Assignment

Jumper Option Signal Name FPGA Bank FPGA Pin
1-2 HDR1 47 J29
3-4 HDR2 47 H33
5-6 HDR3 47 J30
7-8 HDR4 47 J31
9-10 HDR5 47 M30
11-12 HDR6 47 L30
13-14 HDR7 47 M29
15-16 HDR8 47 L29
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7. Appendix

7.1. Default Settings

Following Figure shows a setting Jumper and DIP switches.

i " ipreviun

TH-KU- .m‘.-m:nn.i-'. 1060

Figure 7-1 Jumper and Switch location (Component Side)

Table 7-1 Default Settings

No. Silk No. Initial Setting Function
1 SW1 1-2 POR Override (ON/OFF)
2 SW2 ALL OFF | Video Clock setting
3 | SW17,18,19,20 ALL OFF User DIP Switches setting
4 J44 Open FMC_HR_Bank voltage(1.8V / 2.5V / 3.3V)
5 J40 Open PMBUS_ADDRO(GND_90.9K,1% / GND_41.2K,1% / No Supply)
6 J41 Open PMBUS_ADDR1(GND_90.9K,1% / GND_41.2K,1% / No Supply)
7 J23 Open SFP 1 (RX_LOS /TX_FAULT / No Supply)
8 J24 Open SFP 2 (RX_LOS /TX_FAULT / No Supply)
9 J27 Open SFP 3 (RX_LOS /TX_FAULT / No Supply)
10 J28 Open SFP 4 (RX_LOS /TX_FAULT / No Supply)
11 J45 Open VCCINT Sense (A jumper must be installed when links removed)
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7.2. Power Sequencer Timings

Vecint/VecintlOfVechram: LMZ31710— 9.8ms startup time
Control = 0V9S_INH_N_OD, sequencer output GPIO1

> Vecaux/VecauxlO: TPSS3318 — L. 4ms startup time
Control = LVE_VCCAUX_EN, sequancer output GPIO2

=~ Veco
3IV3.TPS53335—2.8ms startup time
Contol = 3W3_EN, sequencer output GPIOS

‘ _ HR bank Veeco/FMC: TPS53315— L.4ms startup time
Cantral = VCC_HR_EN, sequencer output GPIOS
1V8Veco/FMC:: TPSS2235 —2.8ms startup time
Control = 1V8_FMC_EN, sequancar output GPIOT
2V5 DDR4 VPP: TPS735801 — Oms startup (LDO)
Control = 2VS_DDR4_EN, sequencer output GPIOS

L > DDR4 1V2:TPSS3318 =1 4ms startup time
Control = 1V2 DDR4_EN, sequencer output GPIOL0
(must always be lessthan DDRY VPP)

-~ Vmegtavee: TPSS53319 — 1 4ms startup time
Control = 1V0_MGTAVCC_EN, sequancer output GPIO3

> Vmgtavtt: TPS53319—1.4ms startup time
Control = 1V2_MGTTAVTT_EN, sequancer GPIO4
Vmgtvaccaux: TPS73801 - Oms startup (LDO)
Control = LV8_MGTVCCAUX_EN, sequencer GPIOS

The above sequence must be adhered to on power up
The times given are the startup times for the power supplies
All pover supplies to the Xilinx, including Veco, must be at 90% within 40ms
i.e. total startup times plus sequencer dalay must be < 40ms for all Xilinx rails

Figure 7-2 Power Sequencer Default Settings
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