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Chapter 1

KC705 Evaluation Board Features

Overview

The KC705 evaluation board for the Kintex™-7 FPGA provides a hardware environment
for developing and evaluating designs targeting the Kintex-7 XC7K325T-2FFG900C FPGA.
The KC705 board provides features common to many embedded processing systems,
including a DDR3 SODIMM memory, an 8-lane PCI Express® interface, a tri-mode
Ethernet PHY, general purpose I/O, and a UART interface. Other features can be added by
using mezzanine cards attached to either of two VITA-57 FPGA mezzanine connectors
(FMC) provided on the board. High pin count (HPC) and low pin count (LPC) FMCs are
provided. See KC705 Board Features for a complete list of features. The details for each
feature are described in Feature Descriptions, page 9.

Additional Information

See Appendix F, Additional Resources for references to documents, files and resources
relevant to the KC705 board.

KC705 Board Features

¢ Kintex-7 XC7K325T-2FFG900C FPGA
* 1 GB DDR3 memory SODIMM

¢ 128 MB Linear BPI Flash memory

e 128 Mb Quad-SPI Flash memory

® Secure Digital (SD) connector

¢ USB]JTAG via Digilent module

e (Clock Generation

Fixed 200 MHz LVDS oscillator (differential)
I>C programmable LVDS oscillator (differential)
SMA connectors (differential)

SMA connectors for GTX transceiver clocking

e GTX transceivers

FMC HPC connector (four GTX transceivers)

FMC LPC connector (one GTX transceiver)

SMA connectors (one pair each for TX, RX and REFCLK)
PCI Express (eight lanes)

Small form-factor pluggable plus (SFP+) connector

KC705 Evaluation Board
UG810 (v1.4) July 18, 2013
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e  Ethernet PHY SGMII interface (RJ-45 connector)
e PCI Express endpoint connectivity
e Genl 8-lane (x8)
e Gen2 8-lane (x8)
e SFP+ Connector
e 10/100/1000 tri-speed Ethernet PHY
¢ USB-to-UART bridge
e  HDMI codec
e I’Cbus
e I’CMUX
e I’CEEPROM (1 KB)
e USER I°C programmable LVDS oscillator
e  DDR3 SODIMM socket
e  HDMI codec
e FMC HPC connector
e FMC LPC connector
e SFP+ connector
» I2C programmable jitter-attenuating precision clock multiplier
e Status LEDs
e Ethernet status

e Power good

e FPGA INIT
e FPGA DONE
e Userl/O

e USER LEDs (eight GPIO)

e User pushbuttons (five directional)

* CPU reset pushbutton

e User DIP switch (4-pole GPIO)

e User edge drive rotary encoder switch

® User SMA GPIO connectors (one pair)

* LCD character display (16 characters x 2 lines)
e Switches

* Power on/off slide switch

e FPGA_PROG_B pushbutton switch
e VITA 57.1 FMC HPC Connector
e VITA 57.1 FMC LPC Connector
e Power management

e PMBus voltage and current monitoring via TI power controller
e XADC header

¢ Configuration options

8 www.Xxilinx.com KC705 Evaluation Board
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Feature Descriptions

¢ Linear BPI Flash memory

e  Quad SPI

¢ USB]JTAG configuration port

¢ Platform cable header JTAG configuration port

The KC705 board block diagram is shown in Figure 1-1. The KC705 board schematics are

available for download from The KC705 Evaluation Kit Product Page:

www.xilinx.com/kc705

Caution! The KC705 board can be damaged by electrostatic discharge (ESD). Follow standard

ESD prevention measures when handling the board

1 GB DDR3 Memory
(SODIMM)

FMC Connectors
(HPC/LPC)

Interface

10/100/1000 Ethernet

|

= ~

|

L

Differential Clock
GTX SMA Clock

XADC Header

User Switches,
Buttons, and LEDs

HDMI Video
Interface

Kintex-7 FPGA
XC7K325T-2FFG900C

T[‘

128 MB Linear BPI
Flash memory

128 Mb Quad-SPI
Flash Memory

8-lane PCI Express
Edge Connector

LCD Display
(2 line x 16 characters)

1 KB EEPROM (12C)
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DIP Switch SW13
Config and Flash Addr

USB-to-UART Bridge

JTAG Interface
mini-B USB Connector

SFP+ Single Cage

Figure 1-1:

Feature Descriptions

Figure 1-2 shows the KC705 board. Each numbered feature that is referenced in Figure 1-2

is described in the sections that follow.

Note: The image in Figure 1-2 is for reference only and might not reflect the current revision of the

board.

KC705 Board Block Diagram

UG810_c1_01_011812

KC705 Evaluation Board
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@ Round callout references a component
on the front side of the board

KINTEX” .4 )

m Square callout references a component

on the back side of the board

User rotary switch
located under LCD

Figure 1-2: KC705 Board Components

UG841_c1_02_042313

Table 1-1: KC705 Board Component Descriptions
Callout g:sf?;:f:r Component Description Notes chzg:t'i‘lcu(::ggfw
1 U1 Kintex-7 FPGA (Located under fansink) XC7K325T-2FFG900C, Radian
INC3001-7_1.5BU_LI98
2 J1 DDR3 Memory Module, under EMI shield Micron MT8JTF12864HZ-1G6G1 15
3 U58 Linear BPI Flash Memory Micron/Numonyx PC28F00AP30TF 26
4 u7 Quad-SPI Flash Memory Micron/Numonyx N25Q128 A13BSF40F 26
5 U9 SD Card Interface Molex 67840-8001 28
6 USB JTAG Module Digilent USB JTAG Module (with micro-B 14
receptacle)
7 U6 System Clock Source (back side of board) SiTime SIT9102-243N25E200.0000 23
8 U45 Programmable User Clock Source (back side of Silicon Labs SI570BAB0000544DG 23
board)
9 J11,]12 User SMA Clock Input Rosenberger 32K10K-400L5 23
10 J15,]16 GTX SMA Clock Input Rosenberger 32K10K-400L5 23
11 U70 Jitter Attenuated Clock Silicon Labs SI5324C-C-GM 24
12 GTX Transceivers Embedded within FPGA U1 9
13 P1 PCI Express Edge Connector 8-lane card edge connector 21
14 P5 SFP /SFP+ Connector Molex 74441-0010 22
15 u37 10/100/1000 Tri-Speed Ethernet PHY Marvell M88E1111-BAB1C000 25
16 U2 SGMII GTX Transceiver Clock Generator ICS ICS84402IAGI-01LF 23
10 www.xilinx.com KC705 Evaluation Board
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Feature Descriptions

Table 1-1: KC705 Board Component Descriptions (Contd)
Callout Refgrence Component Description Notes Schematic 0381397
Designator Page Number
17 J6, U12 USB-to-UART Bridge Silicon Labs CP2103GM bridge (back side of board) 27
and min-B receptacle (front side of board)
18 P6, U65 HDMI Video Output Molex 500254-1927, Analog Devices 34,33
ADV7511KSTZ-P
19 J31 LCD Character Display 2 x7 0.1 in male pin header 30
20 U49 12C Bus Switch, page 47 TI PCA9548 ARGER 32
21 DS11 - DS13 Ethernet PHY Status LEDs EPHY status LED, dual green 25
34 DS14, DS20 - DS24 Status LEDs Status LEDs, green 29
22 DS1 - DS4, Ds10, User GPIO LEDs GPIO LEDs, green 29
DS25 - DS27
23 SW2 - SW6 User Pushbuttons E-Switch TL3301EP100QG 29
24 SW11 GPIO DIP Switch C and K 4-pole, SDAO5SH1SBD 29
25 SW8 Rotary Switch Panasonic EVQ-WK4001 29
26 J13,]14 GPIO SMA Connectors Rosenberger 32K10K-400L5 23
27 SW15 Power On/Off Slide Switch SW15 C and K 1201M2S3AQE2 35
28 SW14 FPGA_PROG_B Pushbutton SW14 (Active-Low) | E-Switch TL3301EP100QG 29
29 SW13 Configuration Mode and Upper Linear Flash 5-pole C and K SDAO5H1IBD 27
Address Switch (SW13)
30 J22 HPC Connector J22 Samtec ASP_134486_01 16-19
31 ]2 LPC Connector ]2 Samtec ASP_134603_01 20
32 US55, 021, U103, U17, | Power Management (voltage regulators front TI UCD9248PFEC controllers in conjunction with 35-46
U56, U104, U105, U89, | side of board, controllers back side of board) various regulators
U106, U99, U71, U62,
U17,U18,U33
33 J46 XADC Header 2X10 0.1" male header 31
34 J60 2 x 7 2 mm shrouded JTAG cable connector Molex 87832-1420 16
35 J39 2 x 5 shrouded PMBus connector Assman HW10G-0202 35
36 J49 12V power input 2 x 3 connector Molex 39-30-1060 35
37 SW7 CPU Reset Pushbutton E-Switch TL3301EP100QG 35

Kintex-7 FPGA

[Figure 1-2, callout 1]

The KC705 board is populated with the Kintex-7 XC7K325T-2FFG900C FPGA.
For further information on Kintex-7 FPGAs, see DS180, 7 Series FPGAs Overview.

FPGA Configuration

The KC705 board supports three of the five 7 Series FPGA configuration modes:

* Master SPI using the onboard Quad SPI Flash memory
* Master BPI using the on-board Linear BPI Flash memory
e JTAG using a standard-A to micro-B USB cable for connecting the host PC to the

KC705 board configuration port

Each configuration interface corresponds to one or more configuration modes and bus
widths as listed in Table 1-2. The mode switches M2, M1, and MO are on SW13 positions 3,
4, and 5 respectively as shown in Figure 1-3.

KC705 Evaluation Board
UG810 (v1.4) July 18, 2013
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ON Position = 1

A24
M2
M1

—‘II, A25
~ [

w [
~ ]

FMO

SWi13

Figure 1-3: SW13 Default Settings

OFF Position = 0

UG810_c1_03_011112

The default mode setting is M[2:0] = 010, which selects Master BPI at board power-on.
Refer to the Configuration Options, page 71 for detailed information about the mode

switch SW13.
Table 1-2: KC705 board FPGA Configuration Modes
Configuration SW13 DIP switch Bus CCLK
Mode Settings (M[2:0]) Width Direction
Master SPI 001 x1, x2, x4 Output
Master BPI 010 x8, x16 Output
JTAG 101 x1 Not Applicable

For full details on configuring the FPGA, see UG470, 7 Series FPGAs Configuration User

Guide

Encryption Key Backup Circuit

FPGA U1 implements bitstream encryption key technology. The KC705 board provides the
encryption key backup battery circuit shown in Figure 1-4. The rechargeable 1.5V lithium
button-type battery B1 is soldered to the board with the positive output connected to
FPGA U1 VCCBATT pin C10. The battery supply current Ig o7 specification is 150 nA max
when board power is off. Bl is charged from the VCCAUX_IO 2.0V rail through a series
diode with a typical forward voltage drop of 0.38V. and 4.7 KQ current limit resistor. The
nominal charging voltage is 1.62V.

12
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NC
E

D11 VCCAUX_IO (2.0\
40V
200 mwW 3
BAS40-04

2

R406
4.70K 1%
1/16W

To FPGA U1 Pin C10 FPGA_VBATT

(VCCBATT) P

B1

1
¥
— Lithium Battery
Seiko
TS518SE_FL35E

~GND

UG810_c1_100_030812

Figure 1-4: Encryption Key Backup Circuit

I/O Voltage Rails

There are 10 I/O banks available on the Kintex-7 device. The voltages applied to the FPGA
I/0 banks used by the KC705 board are listed in Table 1-3.

Table 1-3: /O Voltage Rails

Thanke | NetName | Voltage
Bank 0 VCC2V5_FPGA | 2.5V
Bank 12(1) VADJ_FPGA 2.5V (default)
Bank 13V VADJ_FPGA 2.5V (default)
Bank 14 VCC2V5_FPGA | 25V
Bank 15 VCC2V5_FPGA | 25V
Bank 16(1) VADJ_FPGA 2.5V (default)
Bank 17(1) VADJ_FPGA 2.5V (default)
Bank 18(1) VADJ_FPGA 2.5V (default)
Bank 32 VCC1V5_FPGA 15V
Bank 33 VCC1V5_FPGA 15V
Bank 34 VCC1V5_FPGA 15V

Notes:

1. The VADJ_FPGA rail can support 1.8V, 2.5V, or 3.3V. For more
information on VADJ_FPGA see Power Management,
page 63.

KC705 Evaluation Board www.Xxilinx.com 13
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DDR3 Memory Module
[Figure 1-2, callout 2]

The memory module at J1 is a 1 GB DDR3 small outline dual-inline memory module
(SODIMM). It provides volatile synchronous dynamic random access memory (SDRAM)
for storing user code and data.

e Part number: MT8]TF12864HZ-1G6G1 (Micron Technology)

* Supply voltage: 1.5V
¢ Datapath width: 64 bits
e Data rate: Up to 1,600 MT/s

The DDR3 interface is implemented across I/O banks 32, 33, and 34. Each bank is a 1.5V
high-performance (HP) bank having a dedicated DCI VRP/N resistor connection. An
external 0.75V reference VITREF is provided for data interface banks 32 and 34. Any
interface connected to these banks that requires a reference voltage must use this FPGA
voltage reference. The connections between the DDR 3 memory and the FPGA are listed in

Table 1-4.
Table 1-4: DDR3 Memory Connections to the FPGA
J1 DDR3 Memory
U1 FPGA Pin Net Name
Pin Number Pin Name
AH12 DDR3_AO 98 A0
AG13 DDR3_A1 97 Al
AG12 DDR3_A2 96 A2
AF12 DDR3_A3 95 A3
AJ12 DDR3_A4 92 A4
AJ13 DDR3_A5 91 A5
AJ14 DDR3_A6 90 A6
AH14 DDR3_A7 86 A7
AK13 DDR3_AS8 89 A8
AK14 DDR3_A9 85 A9
AF13 DDR3_A10 107 A10/AP
AE13 DDR3_A11 84 All
AJll DDR3_A12 83 Al12_BC_N
AHI11 DDR3_A13 119 Al3
AK10 DDR3_A14 80 Al4
AK11 DDR3_A15 78 Al5
AH9 DDR3_BAO 109 BAO
AGY DDR3_BA1 108 BA1
AK9 DDR3_BA2 79 BA2
AA15 DDR3_D0 5 DQO

14
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Table 1-4: DDR3 Memory Connections to the FPGA (Cont’d)

J1 DDR3 Memory
U1 FPGA Pin Net Name
Pin Number Pin Name
AAl6 DDR3_D1 7 DQ1
ACl14 DDR3_D2 15 DQ2
AD14 DDR3_D3 17 DQ3
AA17 DDR3_D4 4 DQ4
AB15 DDR3_D5 6 DQ5
AE15 DDR3_Dé6 16 DQ6
Y15 DDR3_D7 18 DQ7
AB19 DDR3_D8 21 DQ8
AD16 DDR3_D9 23 DQ9
AC19 DDR3_D10 33 DQ10
AD17 DDR3_D11 35 DQ11
AA18 DDR3_D12 22 DQ12
AB18 DDR3_D13 24 DQ13
AE18 DDR3_D14 34 DQ14
AD18 DDR3_D15 36 DQ15
AG19 DDR3_D16 39 DQ16
AK19 DDR3_D17 41 DQ17
AG18 DDR3_D18 51 DQ18
AF18 DDR3_D19 53 DQ19
AH19 DDR3_D20 40 DQ20
AJ19 DDR3_D21 42 DQ21
AE19 DDR3_D22 50 DQ22
AD19 DDR3_D23 52 DQ23
AK16 DDR3_D24 57 DQ24
AJ17 DDR3_D25 59 DQ25
AG15 DDR3_D26 67 DQ26
AF15 DDR3_D27 69 DQ27
AH17 DDR3_D28 56 DQ28
AGl14 DDR3_D29 58 DQ29
AH15 DDR3_D30 68 DQ30
AK15 DDR3_D31 70 DQ31
AKS8 DDR3_D32 129 DQ32
KC705 Evaluation Board www.xilinx.com 15
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Table 1-4: DDR3 Memory Connections to the FPGA (Cont’d)

J1 DDR3 Memory

U1 FPGA Pin Net Name
Pin Number Pin Name
AK6 DDR3_D33 131 DQ33
AG7 DDR3_D34 141 DQ34
AF7 DDR3_D35 143 DQ35
AF8 DDR3_D36 130 DQ36
AK4 DDR3_D37 132 DQ37
AJ8 DDR3_D38 140 DQ38
AJ6 DDR3_D39 142 DQ39
AH5 DDR3_D40 147 DQ40
AH6 DDR3_D41 149 DQ41
AJ2 DDR3_D42 157 DQ42
AH2 DDR3_D43 159 DQ43
AH4 DDR3_D44 146 DQ44
AJ4 DDR3_D45 148 DQ45
AK1 DDR3_D46 158 DQ46
AJl DDR3_D47 160 DQ47
AF1 DDR3_D48 163 DQ48
AF2 DDR3_D49 165 DQ49
AE4 DDR3_D50 175 DQ50
AE3 DDR3_D51 177 DQ51
AF3 DDR3_D52 164 DQ52
AF5 DDR3_D53 166 DQ53
AF1 DDR3_D54 174 DQ54
AE5 DDR3_D55 176 DQ55
AC1 DDR3_D56 181 DQ56
AD3 DDR3_D57 183 DQ57
AC4 DDR3_D58 191 DQ58
AC5 DDR3_D59 193 DQ59
AE6 DDR3_D60 180 DQ60
AD6 DDR3_Dé61 182 DQe61
AC2 DDR3_Dé62 192 DQ62
AD4 DDR3_D63 194 DQ63
Y16 DDR3_DMO 11 DMO

16
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Table 1-4: DDR3 Memory Connections to the FPGA (Cont’d)

J1 DDR3 Memory
U1 FPGA Pin Net Name
Pin Number Pin Name
AB17 DDR3_DM1 28 DM1
AF17 DDR3_DM2 46 DM2
AEl6 DDR3_DM3 63 DM3
AK5 DDR3_DM4 136 DM4
AJ3 DDR3_DM5 153 DM5
AF6 DDR3_DMé6 170 DM6
AC7 DDR3_DM7 187 DM7
AC15 DDR3_DQS0_N 10 DQS0_N
ACl6 DDR3_DQS0_P 12 DQS0_P
Y18 DDR3_DQS1_N 27 DQS1_N
Y19 DDR3_DQS1_P 29 DQS1_P
AK18 DDR3_DQS2_N 45 DQS2_N
AJ18 DDR3_DQS2_P 47 DQS2_P
AJl6 DDR3_DQS3_N 62 DQS3_N
AHIl16 DDR3_DQS3_P 64 DQS3_P
AJ7 DDR3_DQS4_N 135 DQS4_N
AH7 DDR3_DQS4_P 137 DQS4_P
AH1 DDR3_DQS5_N 152 DQS5_N
AG2 DDR3_DQS5_P 154 DQS5_P
AG3 DDR3_DQS6_N 169 DQS6_N
AG4 DDR3_DQS6_P 171 DQS6_P
AD1 DDR3_DQS7_N 186 DQS7_N
AD2 DDR3_DQS7_P 188 DQS7_P
ADS DDR3_ODTO0 116 ODTO0
AC10 DDR3_ODT1 120 ODT1
AKS3 DDR3_RESET B 30 RESET_B
AC12 DDR3_S0_B 114 S0_B
AES8 DDR3_S1_B 121 S1.B
AJ9 DDR3_TEMP_EVENT 198 EVENT_B
AE9 DDR3_WE_B 113 WE_B
ACI1 DDR3_CAS_B 115 CAS_B
AD9 DDR3_RAS_B 110 RAS_B
KC705 Evaluation Board www.xilinx.com 17
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Table 1-4: DDR3 Memory Connections to the FPGA (Cont’d)

J1 DDR3 Memory
U1 FPGA Pin Net Name
Pin Number Pin Name
AF10 DDR3_CKEO 73 CKEO
AE10 DDR3_CKE1 74 CKE1
AH10 DDR3_CLKO_N 103 CKO_N
AG10 DDR3_CLKO_P 101 CKO_P
AF11 DDR3_CLK1_N 104 CK1_N
AE11l DDR3_CLK1_P 102 CK1_P

The KC705 DDR3 SODIMM interface adheres to the constraints guidelines documented in
the DDR3 Design Guidelines section of UG586, 7 Series FPGAs Memory Interface Solutions
User Guide. The KC705 DDR3 SODIMM interface is a 40Q2 impedance implementation.
Other memory interface details are available in UG586 and UG473, 7 Series FPGAs Memory
Resources User Guide. For more information about the Micron MT8JTF12864HZ-1G6G1 see
[Ref 5].

Linear BPI Flash Memory

[Figure 1-2, callout 3]

The Linear BPI Flash memory located at U58 provides 128 MB of nonvolatile storage that
can be used for configuration or software storage. The data, address, and control signals
are connected to the FPGA. The BPI Flash memory device is packaged in a 64-pin BGA.

e Part number: PC28FO0AP30TF (Numonyx)

* Supply voltage: 2.5V

¢ Datapath width: 16 bits (26 address lines and 7 control signals)
¢ Data rate: Up to 33 MHz

The Linear BPI Flash memory can synchronously configure the FPGA in Master BPI mode
at the 33 MHz data rate supported by the PC28FO0AP30TF Flash memory by using a
configuration bitstream generated with bitgen options for synchronous configuration and
for configuration clock division. The fastest configuration method uses the external

66 MHz oscillator connected to the FPGA EMCCLK pin with a bitstream that has been
built to divide the configuration clock by two. The division is necessary to remain within
the synchronous read timing specifications of the Flash memory.

Multiple bitstreams can be stored in the Linear BPI Flash. The two most significant address
bits (A25, A24) of the Flash memory are connected to DIP switch SW13 positions 1 and 2
respectively, and to the RS1 and RSO pins of the FPGA. By placing valid XC7K325T
bitstreams at four different offset addresses in the Flash memory, 1 of the 4 bitstreams can
be selected to configure the FPGA by appropriately setting the DIP switch SW13. The
connections between the BPI Flash memory and the FPGA are listed in Table 1-5.
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Table 1-5: BPI Flash Memory Connections to the FPGA

U58 BPI Flash Memory
U1 FPGA Pin Net Name
Pin Number Pin Name
W22 FLASH_AO Al Al
W21 FLASH_A1 B1 A2
V24 FLASH_A2 C1 A3
U24 FLASH_A3 D1 A4
V22 FLASH_A4 D2 A5
V21 FLASH_A5 A2 A6
U23 FLASH_A6 C2 A7
W24 FLASH_A7 A3 A8
W23 FLASH_AS8 B3 A9
V20 FLASH_A9 C3 A10
V19 FLASH_A10 D3 All
W26 FLASH_A11 C4 Al12
V25 FLASH_A12 A5 A13
V30 FLASH_A13 B5 Al4
V29 FLASH_A14 C5 Al5
V27 FLASH_A15 D7 Alé6
P22 FLASH_A16 D8 Al17
P21 FLASH_A17 A7 Al8
N24 FLASH_A18 B7 A19
N22 FLASH_A19 c7 A20
N21 FLASH_A20 C8 A21
N20 FLASH_A21 A8 A22
N19 FLASH_A22 Gl A23
N26 FLASH_A23 HS8 A24
M23 FLASH_A24 B6 A25
M22 FLASH_A25 B8 A26
P24 FLASH_DO F2 DQO
R25 FLASH_D1 E2 DQ1
R20 FLASH_D2 G3 DQ2
R21 FLASH_D3 E4 DQ3
T20 FLASH_D4 E5 DQ4
T21 FLASH_D5 G5 DQ5
KC705 Evaluation Board www.xilinx.com 19
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Table 1-5: BPI Flash Memory Connections to the FPGA (Cont’d)

U58 BPI Flash Memory
U1 FPGA Pin Net Name
Pin Number Pin Name

T22 FLASH_De6 G6 DQ6
T23 FLASH_D7 H7 DQ7

U20 FLASH_D8 E1l DQ8

P29 FLASH_D9 E3 DQ9
R29 FLASH_D10 EF3 DQ10
P27 FLASH_D11 F4 DQ11
P28 FLASH_D12 F5 DQ12
T30 FLASH_D13 H5 DQ13
P26 FLASH_D14 G7 DQ14
R26 FLASH_D15 E7 DQ15
U29 FLASH_WAIT F7 WAIT
M25 FPGA_FWE_B G8 WE_B
M24 FLASH_OE_B F8 OE_B

B10 FPGA_CCLK E6 CLK
U63.6 FLASH_CE_B B4 CE_B
M30 FLASH_ADV_B F6 ADV_B
A10 FPGA_INIT_B D4 RST_B

Additional FPGA bitstreams can be stored and used for configuration by setting the Warm
Boot Start Address (WBSTAR) register contained in 7 series FPGAs. More information is
available in the reconfiguration and multiboot section in UG470, 7 Series FPGAs
Configuration User Guide. The configuration section in this document provides details on
the Master BPI configuration mode.

Figure 1-5 shows the connections of the linear BPI Flash memory on the KC705 board.

For more information about the Numonyx PC28F00AP30TF see [Ref 5].
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u58

FLASH DO R F2
FLASH D1 R E2
FLASH_D2 R G3
FLASH D3 R E4
FLASH_D4 R E5
FLASH_D5 R G5
FLASH_D6_R G6
FLASH D7 R H7
FLASH D8 R E1
FLASH_D9 R E3
FLASH D10 R F3
FLASH D11 R F4
FLASH D12 R F5
FLASH D13 R H5
FLASH D14 R G7
FLASH D15 R E7
FLASH PWE B G8
FLASH WP B C6
FLASH ADV B F6
FPGA_INIT_B D4
FLASH OE B F8
FLASH CE B B4
FLASH WAIT R F7
FPGA_CCLK E6
NC E8
NC Fi
NC G2
B2

_L_ H2
= H4
GND H6

Figure 1-5:

PC28F00AP30TF

64-Pin BGA (8 x 10

mm)

DQO Al
DQ1 A2
DQ2 A3
DQ3 Ad
DQ4 A5
DQ5 A6
DQ6 A7
DQ7 A8
DQ8 A9
DQ9 A10
DQ10 A1
DQ11 A12
DQ12 A13
DQ13 Al14
DQ14 A15
DQ15 A16
A17
WE_B A18
WP_B A19
ADV_B A20
RST_B A21
OE_B A22
CE_B A23
WAIT A24
CLK A25
A26
A27
RFU1 VCCQ1
RFU2 VCCQ2
RFU3 VCCQ3
VSS0 VPP
VSSH
VSS2 VCCH1
VSS3 VCC2

Al FLASH_AO
B1 FLASH_AT
C1 FLASH_A2
D1 FLASH_A3
D2 FLASH_A4
A2 FLASH_AS5
c2 FLASH_AG
A3 FLASH_A7
B3 FLASH_AS8
c3 FLASH_A9
D3 FLASH_A10
c4 FLASH_A11
A5 FLASH_A12
B5 FLASH_A13
c5 FLASH_A14
D7 FLASH_A15
D8 FLASH_A16
A7 FLASH_A17
B7 FLASH_A18
c7 FLASH_A19
cs FLASH_A20
A8 FLASH_A21
G1 FLASH_A22
H8 FLASH_A23
B6 FLASH_A24
B8 FLASH_A25
H1 NC

D5

D6

- 2.5V
A4

A6 1.8V
H3 | 1

UG810_c1_04_011212

128 MB Linear Flash Memory (U58)

Quad-SPI Flash Memory

[Figure 1-2, callout 4]

The Quad-SPI Flash memory located at U7 on the back side of the board provides 128 Mb
of nonvolatile storage that can be used for configuration and data storage.

Part number: N25Q128 A13BSF40F (Numonyx)

Supply voltage: 2.8V
Datapath width: 4 bits

Data rate: Various depending on Single/Dual/Quad mode and CCLK rate
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Four data lines and the FPGA CCLK pin are wired to the Quad-SPI Flash memory. A
common chip select (FPGA_FCS) shared between the Linear BPI Flash and the Quad-SPI
Flash is controlled by the configuration mode settings on DIP switch SW13 position 5 (M0)
and a one-of-two demultiplexer device U64. If mode pin MO0 = 1, the SPI device is selected.
If mode pin MO = 0, the Linear BPI Flash device is selected. The connections between the
SPI Flash memory and the FPGA are listed in Table 1-6.

Table 1-6: Quad-SPI Flash Memory Connections to the FPGA

U7 Quad-SPI Flash Memory
U1 FPGA Pin Net Name
Pin Number Pin Name
P24 FLASH_DO 15 DQO
R25 FLASH_D1 8 DQ1
R20 FLASH_D2 9 DQ2
R21 FLASH_D3 1 DQ3
B10 FPGA_CCLK 16 C
U19 Qspr_1C_cs_BM 7 S B
Notes:

1. FPGA_FCS connected to FPGA U1 pin U19 becomes QSPI_IC_CS_B through U64 and J3.

The configuration section of UG470, 7 Series FPGAs Configuration User Guide provides
details on using the Quad-SPI Flash memory. Figure 1-6 shows the connections of the
Quad-SPI Flash memory on the KC705 board.

For more information about the Numonyx N25Q128 A13BSF40F see [Ref 5].

VCC2V5 VCC_SPI VCC2V5
3
c18
0.1uF 25V U7
R20§ R19 R21 X5R N25Q128 F{17§ R18 §
DNP 4.7kQ 5% 4.7kQ 5% GND — 128 Mb Serial DNP 4.7kQ 5%
- Flash Memory
FPGA_CCLK
FLASH_D3 | FLASH D3 R ; HOLD. B/DQ3 c 1@ FtiA,aoD
1 ?321%/ ] N DQo FLASH_DO_R SH_DO
’ —nco ne7H4 s
QSPI_IC_CS_B —4nct NC6 % °
_Z NC2 NC5 T
R430 NG NC4r - R431
FLASH_D1 o 1% FLASH_D2 R 8[>® ([ FLASH_D2 R 1992 1% ) ASH_D2
——A\\N\, —= DQ1 WB/VPP/DQ2 —c= AN =
~GND
UG810_c1_05_011912
Figure 1-6: 128 Mb Quad-SPI Flash memory

SD Card Interface
[Figure 1-2, callout 5]
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The KC705 board includes a secure digital input/output (SDIO) interface to provide
user-logic access to general purpose non-volatile SDIO memory cards and peripherals. The
SD card slot is designed to support 50 MHz high speed SD cards.

The SDIO signals are connected to I/O bank 12 which has its VCCO set to VAD]. A Texas
Instruments I TXB0108 8-bit bidirectional voltage-level translator is used between the
FPGA and the SD card connector (U9). Figure 1-7 shows the connections of the SD card
interface on the KC705 board.

VADJ. VCC3V3 VCC3V3 VCC3V3
51.1K 1% Six Places 51.1K 1% Six Places
rl uj
3 3 v 0.1uF 25V 2 < 2 0.1uF 25V
o o o XSRI o o o X5R
2|22 = =anp
GND- § § § -G
Us57
TXB0108 U9
§ § § Voltage-Level SDIO Card
g % % Translator % % % 4 Connector
e—|vccAa vceBl— —7VDD
SDIO_DATO_LS A B1 SDIO_DATO z DATO
SDIO_DAT1_LS Ao Bo SDIO_DAT1 AT
To FPGA SDIO_DAT2_LS A3 B3 SDIO_DAT2 9\
Banmz) SDIO_CD_DAT3_LS A B4 SDIO_CD_DAT3 ; CD_DATS
SDIO_CMD_LS A Bs SSDI%%MD 2 oMD
e A6 56 SDIODISISDII;: 10 oK
NC A7 B7| ToFPGA D16 SoWP 11 DETECT  10GND2 8
NC| fag B8 Ba”ku112 S e5|PROTECT  10GND! 17
X
+—|oE GND (U1) 5 -—=%1Ip p GNDTAB4 |16
C543 9 GNDTAB3|2
0.1uF 25V —— — 2 I3 3 14
XSRI GND - 2 VSS1 GNDTAB2
— £ 6lvsse  GNDTABTS
GND - v
~GND GND -

UGB10_c1_06_120111
Figure 1-7: SD card interface
Table 1-7 lists the SD card interface connections to the FPGA.
Table 1-7: SDIO Connections to the FPGA

U1 FPGA Pin . U57 Level Shifter U9 SDIO Connector
Name Schematic Net Name Pin Name (A) | Pin Name (B) Pin Number Pin Name
Y21 SDIO_SDWP N/A N/A 11 SDWP
AA21 SDIO_SDDET N/A N/A 10 SDDET
AB22 SDIO_CMD_LS Ab B6 2 CMD
AB23 SDIO_CLK_LS A6 B7 5 CLK
AA22 SDIO_DAT2_LS A3 B4 9 DAT2
AA23 SDIO_DAT1_LS A2 B3 8 DAT1
AC20 SDIO_DATO0_LS Al B1 7 DATO
AC21 SDIO_CD_DAT3_LS A4 B5 1 CD_DAT3
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USB JTAG Module

[Figure 1-2, callout 6]

JTAG configuration is provided through a Digilent onboard USB-to-JTAG configuration
logic module (U59) where a host computer accesses the KC705 board JTAG chain through
a standard-A plug (host side) to micro-B plug (KC705 board side) USB cable.

A 2-mm JTAG header (J60) is also provided in parallel for access by Xilinx download cables
such as the Platform Cable USB II and the Parallel Cable IV.

The JTAG chain of the KC705 board is illustrated in Figure 1-8. JTAG configuration is
allowed at any time regardless of FPGA mode pin settings. JTAG initiated configuration
takes priority over the configuration method selected through the FPGA mode pin settings
at SW13.

usB
Module
or
JTAG
Connector
(J60)
TDO

TDI

SPST Bus Switch SPST Bus Switch '
u76 u77 I
o] o] !
L Ine L Ine. «— 33V | 25V —
Jo2 J2 ' U1
|
FMC HPC FMC LPC U102 , Kintex-7
Connector Connector SN74AVCAT45 FPGA
Voltage
Translator
TDI TDO TDI TDO TDI TDO TDI
: TDO
|
1

UG810_c1_07_120211

Figure 1-8: JTAG Chain Block Diagram

When an FMC mezzanine card is attached to the KC705 board it is automatically added to
the JTAG chain through electronically controlled single-pole single-throw (SPST) switches
U76 and U77. The SPST switches are in a normally closed state and transition to an open
state when an FMC mezzanine card is attached. Switch U76 adds an attached FMC HPC
mezzanine card to the FPGAs JTAG chain as determined by the
FMC_HPC_PRSNT_M2C_B signal. Switch U77 adds an attached FMC HPC mezzanine
card to the FPGAs JTAG chain as determined by the FMC_LPC_PRSNT_M2C_B signal.
The attached FMC card must implement a TDI-to-TDO connection via a device or bypass
jumper for the JTAG chain to be completed to the FPGA U1.

The JTAG connectivity on the KC705 board allows a host computer to download
bitstreams to the FPGA using the Xilinx iMPACT software. In addition, the JTAG connector
allows debug tools such as the ChipScope™ Pro Analyzer or a software debugger to access
the FPGA. The iMPACT software tool can also indirectly program the Linear BPI Flash or
the Quad-SPI Flash memory. To accomplish this, the iMPACT software configures the
FPGA with a temporary design to access and program the BPI or Quad-SPI Flash memory
device. The JTAG circuit is shown in Figure 1-9.
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VCC3V3
U59 Voeavs J22
Digilent SN74LV541A FMC HPC
USB-JTAG Voltage Connector
Module R381 15Q Translator HPC_PRSNT_M2C_B PRSNT_L
N FMC_TDI_BUF
DI AN | > 9 DI
R382 150 FMC_HPC_PRSNT_M2C |L3J76 k
™S AN == e B
[0)
R380 15Q
ToK MA FMC_HPC_TDO |_
™ FMC_TMS_BUF ™S
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DO ™ FMC_HPC_TCK_BUF oK
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JTAG FMC LPC
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FMC_LPC_TMS_BUF
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FMC_LPC_TCK_BUF
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VCCavs vocavs 2102 FPGA
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FPGA_TCK_BUF
|'> — TCK
FPGA_TDO
TDO

Clock Generation
There are five clock sources available for the FPGA fabric on the KC705 board (refer to

UG810_c1_08_012012

Figure 1-9: JTAG Circuit

Table 1-8).
Table 1-8: KC705 Board Clock Sources
Clock Name Reference Description
System Clock U6 5iT9102 2.5V LVDS 200 MHz Fixed Frequency
Oscillator (Si Time). See System Clock Source, page 26.
User Clock Si570 3.3V LVDS I’C Programmable Oscillator
U45 (Silicon Labs). Default power-on frequency 156.250
MHz. See Programmable User Clock Source, page 27.
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Table 1-8: KC705 Board Clock Sources (Cont’d)

Clock Name Reference Description
1 USER_SMA_CLOCK_P (net name).
User SMA Clock See User SMA Clock Input, page 29.
(differential pair) j12 | USERSMA CLOCK N (net name)
See User SMA Clock Input, page 29
116 SMA_MGT_REFCLK_P (net name).
GTX SMA REF Clock See GTX SMA Clock Input, page 29.
(differential pair) j15 | SMA MGT REFCLK N (net name).
See GTX SMA Clock Input, page 29.
Jitter Attenuated Clock 5i5324C LVDS precision clock multiplier /jitter
U70 attenuator (Silicon Labs).
See Jitter Attenuated Clock, page 30.

Table 1-9 lists the pin-to-pin connections from each clock source to the FPGA.

Table 1-9: Source to FPGA Clock Connections

Clock Source Pin Net Name FPGA (U1) Pin
U6.5 SYSCLK_N AD11
U6.4 SYSCLK_P AD12
U45.5 USER_CLOCK_N K29
U45.4 USER_CLOCK_P K28
J12.1 USER_SMA_CLOCK_N K25
J111 USER_SMA_CLOCK_P L25
J15.1 SMA_MGT_REFCLK_N J7
J16.1 SMA_MGT_REFCLK_P J8

U70.29 5i5326_ OUT_N L7
U70.28 Si5326_OUT_P L8

System Clock Source

[Figure 1-2, callout 7]

The KC705 board has a 2.5V LVDS differential 200 MHz oscillator (U6) soldered onto the
back side of the board and wired to an FPGA MRCC clock input on bank 33. This 200 MHz
signal pair is named SYSCLK_P and SYSCLK_N, which are connected to FPGA U1 pins
AD12 and AD11 respectively.

®  Oscillator: Si Time SiT9102AI-243N25E200.00000 (200 MHz)
e PPM frequency jitter: 50 ppm
¢ Differential Output

The system clock circuit is shown in Figure 1-10.
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VCCavs
U6
SIT9102
200 MHz
Oscillator
€550
==0.1 uF 10V . SYSCLK_N
X5R oe vee |
2Inc ouT B o
=] _| 100Q 1%
1 S{anD ouT A . SYSCLK P

UG810_c1_09_120211

Figure 1-10: System Clock Source

For more about the Si Time SiT9102 see [Ref 7].

Programmable User Clock Source

[Figure 1-2, callout 8]

The KC705 board has a programmable lowjitter 3.3V differential oscillator (U45) the
FPGA MRCC inputs of bank 15. This USER_CLOCK_P and USER_CLOCK_N clock signal
pair are connected to FPGA U1 pins K28 and K29 respectively. On power-up the user clock
defaults to an output frequency of 156.250 MHz. User applications can change the output
frequency within the range of 10 MHz to 810 MHz through an IC interface. Power cycling
the KC705 board will revert the user clock to its default frequency of 156.250 MHz.

* Programmable Oscillator: Silicon Labs Si570BAB0000544DG (10 MHz - 810 MHz)
e Differential Output

e I2C address 0x5D

The user clock circuit is shown in Figure 1-11.

To 12C
Bus Switch
(U49)

u45

Si570
Programmable
Oscillator

—NC VDD

VCC3V3
R8
4.7KQ 5%
1
2

USER CLOCK SDA 7

OE

SDA

VCCavV3

c77
== 0.01 uF 25V
X7R

GND

5 USER CLOCKN

10 MHz - 810 MHz

4 USER CLOCKP 50 PPM

CLK-
USERCLOCKSCL 8|o~ ks
31 GND
GND
Figure 1-11:
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User Clock Source

For more information about the Silicon Labs Si570 see [Ref 8].
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Reference design files are available to demonstrate how to program the Si570
programmable oscillator. See:

e XTP186, KC705 5i570 Programming

e RDFO0175, Reference Design Files

e XTP187, KC705 Si570 Fixed Frequencies
e RDEF0176, Reference Design Files
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User SMA Clock Input

[Figure 1-2, callout 9]

An external high-precision clock signal can be provided to the FPGA bank 15 by
connecting differential clock signals through the onboard 502 SMA connectors J11 (P) and
J12 (N). The differential clock has signal names are USER_SMA_CLOCK_P and
USER_SMA_CLOCK_N, which are connected to FPGA U1 pins L25 and K25 respectively.
The user-provided 2.5 V differential clock circuit is shown in Figure 1-12.

Ji1

SMA o USER_SMA_CLOCK_P
Connector
J12  GND
SMA USER_SMA_CLOCK_N

Connector o

GND

UG810_c1_11_072111

Figure 1-12: User SMA Clock Source

GTX SMA Clock Input

[Figure 1-2, callout 10]

The KC705 board includes a pair of SMA connectors for a GTX clock wired to GTX Quad
bank 117. This differential clock has signal names SMA_MGT_REFCLK_P and
SMA_REFCLK_N, which are connected to FPGA U1 pins J8 and ]7 respectively.

Figure 1-13 shows this AC-coupled clock circuit.

e External user-provided GTX reference clock on SMA input connectors

e Differential Input

J16
SMA 0O SMA_MGT_REFCLK_C_P C|1|1 SMA_MGT_REFCLK_P
Connector I
0.01 uF 25V
X7R
J15  GND
SMA 0O SMA_MGT_REFCLK_C_N C|1|0 SMA_MGT_REFCLK_N
Connector I
0.01 uF 25V
X7R
GND
UG810_c1_12_072111
Figure 1-13: GTX SMA Clock Source
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Jitter Attenuated Clock

[Figure 1-2, callout 11]

The KC705 board includes a Silicon Labs 515324 jitter attenuator U70 on the back side of the
board. FPGA user logic can implement a clock recovery circuit and then output this clock
to a differential I/O pair on I/O bank 13 (REC_CLOCK_C_P, FPGA U1 pin W27 and
REC_CLOCK_C_N, FPGA U1 pin W28) for jitter attenuation. The jitter attenuated clock
(S15326_OUT_C_P, SI5326_OUT_C_N) is then routed as a reference clock to GTX Quad 116
inputs MGTREFCLKOP (FPGA U1 pin L8) and MGTREFCLKON (FPGA U1 pin L7).

The primary purpose of this clock is to support CPRI/OBSALI applications that perform
clock recovery from a user-supplied SFP/SFP+ module and use the jitter attenuated
recovered clock to drive the reference clock inputs of a GTX transceiver. The jitter
attenuated clock circuit is shown in Figure 1-14.
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20 ppm 321\/bDA Nc3|2—NC
2| anp1 xA |1 SI5326_XTAL_XA 6l a ncal8_NC car3
—— 8 NG 0.1uF 25V
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Figure 1-14: Jitter Attenuated Clock

For more information about the Silicon Labs Si5324 see [Ref 8].
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GTX Transceivers

[Figure 1-2, callout 12]
The KC705 board provides access to 16 GTX transceivers:

e Eight of the GTX transceivers are wired to the PCI Express® x8 endpoint edge
connector (P1) fingers

e Four of the GTX transceivers are wired to the FMC HPC connector (J22)
¢  One GTX is wired to the FMC LPC connector (J2)

¢ One GTX is wired to SMA connectors (RX: J17,J18 TX: J19, J20)

e One GTX s wired to the SFP/SFP+ Module connector (P5)

¢ One GTX is used for the SGMII connection to the Ethernet PHY (U37)

The GTX transceivers in 7 Series FPGAs are grouped into four channels described as
Quads. The reference clock for a Quad can be sourced from the Quad above or Quad below
the GTX Quad of interest. There are four GTX Quads on the KC705 board with connectivity
as shown here:

¢  Quad 115:

e No directly wired GTX input reference clocks

¢ Contains 4 GTX transceivers for PCI Express lanes 4-7
¢  Quad 116:

e  MGTREFCLKO - 5i5324 jitter attenuator

¢ MGTREFCLK1 - PCle edge connector clock

¢ Contains 4 GTX transceivers for PCle lanes 0-3
e  Quad117:

e  MGTREFCLKO - SGMII clock

¢ MGTREFCLK1 - SMA clock

e Contains 4 GTX transceivers with one allocated for: SMA, SGMII, SFP, and FMC
LPC (DPO0)

e  Quad 118:
¢ MGTREFCLKO - FMC HPC GBT clock 0
e  MGTREFCLK1 - FMC LPC GBT clock 0
e Contains 4 GTX transceivers for FMC HPC (DPO - DP3)

Table 1-10 lists the GTX interface connections to the FPGA (U1).
Table 1-10: GTX Interface Connections for FPGA U1

Transceiver Bank| Associated Net Name Connections

MGT_BANK_115 | GTXE2_CHANNEL_X0Y0 PCle7
GTXE2_CHANNEL_X0Y1 PCle6
GTXE2_CHANNEL_X0Y2 PCleb5
GTXE2_CHANNEL_X0Y3 PCle4
MGTREFCLKO N/C
MGTREFCLK1 PCIe_CLK
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Table 1-10: GTX Interface Connections for FPGA U1 (Contd)

Transceiver Bank| Associated Net Name Connections
MGT_BANK_116 | GTXE2_CHANNEL_X0Y4 PCle3
GTXE2_CHANNEL_X0Y5 PCle2
GTXE2_CHANNEL_X0Y6 PClIel
GTXE2_CHANNEL_X0Y7 PClIe0
MGTREFCLKO Si5324
MGTREFCLK1 FMC LPC GBT_CLKO
MGT_BANK_117 | GTXE2_CHANNEL_X0Y8 SMA
GTXE2_CHANNEL_X0Y9 SGMII
GTXE2_CHANNEL_X0Y10 SFP+
GTXE2_CHANNEL_X0Y11 FMC LPC DPO
MGTREFCLKO SGMII_CLK
MGTREFCLK1 SMA_CLK
MGT_BANK 118 | GTXE2_CHANNEL_X0Y12 FMC HPC DPO
GTXE2_CHANNEL_X0Y13 FMC HPC DP1
GTXE2_CHANNEL_X0Y14 FMC HPC DP2
GTXE2_CHANNEL_X0Y15 FMC HPC DP3
MGTREFCLKO FMC HPC GBT_CLKO
MGTREFCLK1 FMC HPC GBT_CLK1

For more information on the GTX transceivers see UG476, 7 Series FPGAs GTX Transceivers

User Guide.

PCI Express Edge Connector
[Figure 1-2, callout 13]

The 8-lane PCI Express edge connector performs data transfers at the rate of 2.5 GT/s for a
Genl application and 5.0 GT/s for a Gen2 application. The PCle transmit and receive

signal data paths have a characteristic impedance of 85Q+10%. The PCle clock is routed as
a 100Qdifferential pair. The 7 series FPGAs GTX transceivers are used for multi-gigabit per
second serial interfaces.

The XC7K325T-2FFG900C FPGA (-2 speed grade) included with the KC705 board supports

up to Gen2 x8.

The PCle clock is input from the edge connector. It is AC coupled to the FPGA through the
MGTREFCLK1 pins of Quad 115. PCIE_CLK_QO_P is connected to FPGA U1 pin U8, and
the _N net is connected to pin U7. The PCI Express clock circuit is shown in Figure 1-15.
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P1
PCI Express
Eight-Lane
Edge connector
A ¢ A é
OE C544
0.01uF 25V
anpA12 0.0l
REFCLK+ A13 PCIE_CLK_Q0_C_P I I PCIE_CLK_QO0_P
REFCLK- Al14 PCIE_CLK_Q0_C_N H PCIE_CLK_QO0_N
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UG810_c1_14_072511

Figure 1-15: PCI Express Clock

PCle lane width/size is selected via jumper J32 (Figure 1-16). The default lane size
selection is 8-lane (J32 pins 5 and 6 jumpered).

2
PCIE_PRSNT_X1 1 ji 2 o PCIE_PRSNT B
PCIE_PRSNT X4 3i---—
PCIE_PRSNT_X8 55—

UG810_c1_15_072511

Figure 1-16: PCI Express Lane Size Select Jumper J32

Table 1-11 lists the PCle edge connector connections.

Table 1-11: PCle Edge Connector Connections
Schematic FPGA Pin| PCle Edge_ PCle Edge Pin Function FFG900
Net Name (U1) Connector Pin Name Placement
PCIE_RX0_P M6 B14 PETpO Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y7
PCIE_RX0_N M5 B15 PETn0 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y7
PCIE_RX1_P P6 B19 PETp1 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y6
PCIE_RX1_N P5 B20 PETn1 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y6
PCIE_RX2_P R4 B23 PETp2 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y5
PCIE_RX2_N R3 B24 PETn2 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y5
PCIE_RX3_P Te6 B27 PETp3 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y4
PCIE_RX3_N T5 B28 PETn3 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y4
PCIE_RX4_P V6 B33 PETp4 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y3
PCIE_RX4_N V5 B34 PETn4 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y3
PCIE_RX5_P W4 B37 PETp5 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y2
PCIE_RX5_N W3 B38 PETn5 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y2
PCIE_RX6_P Y6 B41 PETp6 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y1
PCIE_RX6_N Y5 B42 PETn6 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0Y1
PCIE_RX7_P AA4 B45 PETp7 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0YO0
PCIE_RX7_N AA3 B46 PETn7 Integrated Endpoint block receive pair GTXE2_CHANNEL_X0YO0
PCIE_TX0_P L4 Al6 PERpO Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y7
PCIE_TX0_N L3 Al7 PERnO Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y7
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Table 1-11: PCle Edge Connector Connections (Cont’d)
Schematic FPGA Pin| PCle Edge_ PCle Edge Pin Function FFG900
Net Name (U1) Connector Pin Name Placement
PCIE_TX1_P M2 A21 PERp1 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y6
PCIE_TX1_N M1 A22 PERn1 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y6
PCIE_TX2_P N4 A25 PERp2 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y5
PCIE_TX2_N N3 A26 PERn2 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y5
PCIE_TX3_P P2 A29 PERp3 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y4
PCIE_TX3_N P1 A30 PERn3 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y4
PCIE_TX4_P T2 A35 PERp4 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y3
PCIE_TX4_N T1 A36 PERn4 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y3
PCIE_TX5_P U4 A39 PERp5 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y2
PCIE_TX5_N U3 A40 PERn5 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y2
PCIE_TX6_P \¥ A43 PERp6 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y1
PCIE_TX6_N Vi1 Ad4 PERn6 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0Y1
PCIE_TX7_P Y2 A47 PERp7 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0YO
PCIE_TX7_N Y1 A48 PERn7 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X0YO0
PCIE_CLK_QO_P Us AL3 REFCLK+ iﬁlé(;ﬁr;ifff:ip;éri block differential MGT_BANK_115
PCIE_CLK_QO_N U7 Ald REFCLK- Integratgd Endpoint block differential MGT BANK_115
clock pair from PCle
PCIE_PRSNT_B J322,4,6 Al PRSNT#1 J42 Lane Size Select jumper NA
RNAEE | e e Stk ke “
PCIE_PERST_B G25 All PERST Integrated Endpoint block reset signal NA
Table 1-12 lists the PCle edge connector connections for Quad 115.
Table 1-12: GTX Quad 115 PCle Edge Connector Connections
Quad 115 FPGA Pin Schematic PCle Edge PCle Edge FFG900
Pin Name (U1) Net Name Connector Pin | Pin Name Placement
MGTXTXP0_115_Y2 Y2 PCIE_TX7_P A47 PERp7 GTXE2_CHANNEL_X0Y0
MGTXTXNO_115_Y1 Y1 PCIE_TX7_N A48 PERn7 GTXE2_CHANNEL_X0YO0
MGTXRXP0_115_AA4 AA4 PCIE_RX7_P B45 PETp7 GTXE2_CHANNEL_X0YO0
MGTXRXNO_115_AA3 AA3 PCIE_RX7_N B46 PETn7 GTXE2_CHANNEL_X0YO0
MGTXTXP1_115_V2 A\ PCIE_TX6_P A43 PERp6 GTXE2_CHANNEL_X0Y1
MGTXTXN1_115_V1 V1 PCIE_TX6_N A44 PERn6 GTXE2_CHANNEL_X0Y1
MGTXRXP1_115_Y6 Y6 PCIE_RX6_P B41 PETp6 GTXE2_CHANNEL_X0Y1
MGTXRXN1_115_Y5 Y5 PCIE_RX6_N B42 PETn6 GTXE2_CHANNEL_X0Y1
MGTXTXP2_115_U4 U4 PCIE_TX5_P A39 PERp5 GTXE2_CHANNEL_X0Y2
MGTXTXN2_115_U3 u3 PCIE_TX5_N A40 PERn5 GTXE2_CHANNEL_X0Y2
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Table 1-12: GTX Quad 115 PCle Edge Connector Connections (Cont’d)

Quad 115 FPGA Pin Schematic PCle Edge PCle Edge FFG900

Pin Name (U1) Net Name Connector Pin | Pin Name Placement
MGTXRXP2_115_W4 W4 PCIE_RX5_P B37 PETp5 GTXE2_CHANNEL_X0Y2
MGTXRXN2_115_W3 W3 PCIE_RX5_N B38 PETn5 GTXE2_CHANNEL_X0Y2
MGTXTXP3_115_T2 T2 PCIE_TX4_P A35 PERp4 GTXE2_CHANNEL_X0Y3
MGTXTXN3_115_T1 T1 PCIE_TX4_N A36 PERn4 GTXE2_CHANNEL_X0Y3
MGTXRXP3_115_V6 V6 PCIE_RX4_P B33 PETp4 GTXE2_CHANNEL_X0Y3
MGTXRXN3_115_V5 V5 PCIE_RX4_N B34 PETn4 GTXE2_CHANNEL_X0Y3
MGTREFCLKOP_115_R8 R8 NC MGT_BANK_115
MGTREFCLKON_115_R7 R7 NC MGT_BANK_115
MGTREFCLK1P_115_U8 Us PCIE_CLK_QO_P Al13 REFCLK+ MGT_BANK_115
MGTREFCLKIN_115_U7 u7 PCIE_CLK_QO_N Al4 REFCLK- MGT_BANK_115
MGTAVTTRCAL_115_W7 W7 MGTAVTT MGT_BANK_115
MGTRREE_115_W8 W8 100 ohm P/U to MGTAVTT MGT_BANK 115

Table 1-13 lists the PCle edge connector connections for Quad 116.

Table 1-13: GTX Quad 116 to PCle Edge Connector Connections

Quad 116 FPGA Pin Schematic PCle Edge PCle Edge FFG900
Pin Name (u1) Net Name Connector Pin | in Name Placement

MGTXTXP0_116_P2 P2 PCIE_TX3_P A29 PERp3 GTXE2_CHANNEL_X0Y4
MGTXTXNO_116_P1 P1 PCIE_TX3_N A30 PERn3 GTXE2_CHANNEL_X0Y4
MGTXRXP0_116_T6 T6 PCIE_RX3_P B27 PETp3 GTXE2_CHANNEL_X0Y4
MGTXRXNO_116_T5 T5 PCIE_RX3_N B28 PETn3 GTXE2_CHANNEL_X0Y4
MGTXTXP1_116_N4 N4 PCIE_TX2_P A25 PERp2 GTXE2_CHANNEL_X0Y5
MGTXTXN1_116_N3 N3 PCIE_TX2_N A26 PERn2 GTXE2_CHANNEL_X0Y5
MGTXRXP1_116_R4 R4 PCIE_RX2_P B23 PETp2 GTXE2_CHANNEL_X0Y5
MGTXRXN1_116_R3 R3 PCIE_RX2_N B24 PETn2 GTXE2_CHANNEL_X0Y5
MGTXTXP2_116_M2 M2 PCIE_TX1_P A21 PERp1 GTXE2_CHANNEL_X0Y6
MGTXTXN2_116_M1 M1 PCIE_TX1_N A22 PERn1 GTXE2_CHANNEL_X0Y6
MGTXRXP2_116_P6 P6 PCIE_RX1_P B19 PETp1 GTXE2_CHANNEL_X0Y6
MGTXRXN2_116_P5 P5 PCIE_RX1_N B20 PETnl1 GTXE2_CHANNEL_X0Y6
MGTXTXP3_116_1L4 L4 PCIE_TX0_P Al6 PERpO GTXE2_CHANNEL_X0Y7
MGTXTXN3_116_L3 L3 PCIE_TX0_N A17 PERnO GTXE2_CHANNEL_X0Y7
MGTXRXP3_116_M6 M6 PCIE_RX0_P B14 PETpO GTXE2_CHANNEL_X0Y7
MGTXRXN3_116_M5 M5 PCIE_RX0_N B15 PETn0 GTXE2_CHANNEL_X0Y7
MGTREFCLKOP_116_L8 L8 SI5326_OUT_C_P MGT_BANK_116

MGTREFCLKON_116_L7 L7 SI5326_OUT_C_N MGT_BANK_116
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Table 1-13: GTX Quad 116 to PCle Edge Connector Connections (Contd)

Quad 116 FPGA Pin Schematic PCle Edge PCle Edge FFG900
Pin Name (u1) Net Name Connector Pin | in Name Placement
MGTREFCLK1P_116_N8 N8 FMC_LPC_GBTCLKO_M2C_C_P MGT_BANK_116

MGTREFCLKIN_116_N7

N7

FMC_LPC_GBTCLKO_M2C_C_N

MGT_BANK_116

For more information refer to UG476, 7 Series FPGAs GTX Transceivers
User Guide and PG054 7 Series FPGAs Integrated Block for PCI Express User

Guide (AXI).

SFP/SFP+ Connector

[Figure 1-2, callout 14]

The KC705 board contains a small form-factor pluggable (SFP+) connector and cage
assembly that accepts SFP or SFP+ modules. Figure 1-17 shows the SFP+ module

connector circuitry.
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Figure 1-17: SFP+ Module Connector
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Table 1-14 lists the SFP+ module RX and TX connections to the FPGA.

Table 1-14: FPGA U1 to SFP+ Module Connections

FPGA Pin Schematic SFP+ Pin | SFP+ Pin Name
(U1) Net Name (P5) (P5)
G4 SFP_RX_N 12 RD_N
G3 SFP_RX_P 13 RD_P
H1 SFP_TX_N 19 X NO
H2 SFP_TX_P 18 X P
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Table 1-14: FPGA U1 to SFP+ Module Connections (Contd)

FPGA Pin Schematic SFP+ Pin SFP+ Pin Name
(Ut) Net Name (P5) (P5)
Y20 SFP_TX_DISABLE_TRANS 3 TX_DISABLE
Notes:

1. On KC705 boards prior to Rev 1.1, SFP+ connector P5 pin 18 TD_P is connected to net
SFP_TX_N, and pin 19 TD_N is connected to net SFP_TX_P.

Table 1-15 lists the SFP+ module control and status connections to the FPGA.

Table 1-15: SFP+ Module Control and Status

SFP Control/Status
Signal

SFP_TX_FAULT Test Point J10
High = Fault

Board Connection

Low = Normal Operation
SFP_TX_DISABLE | Jumper J4

Off = FP Disabled

On = SFP Enabled

SFP_MOD_DETECT | Test Point J9

High = Module Not Present

Low = Module Present

SFP_RS0 Jumper J27

Jumper Pins 1-2 = Full RX Bandwidth

Jumper Pins 2-3 = Reduced RX Bandwidth

SFP_RS1 Jumper J28
Jumper Pins 1-2 = Full TX Bandwidth

Jumper Pins 2-3 = Reduced TX Bandwidth

SFP_LOS Test Point |8

High = Loss of Receiver Signal

Low = Normal Operation

10/100/1000 Tri-Speed Ethernet PHY

[Figure 1-2, callout 15]

The KC705 board utilizes the Marvell Alaska PHY device (88E1111) U37 for Ethernet
communications at 10, 100, or 1000 Mb/s. The board supports MII, GMII, RGMII, and
SGMII interfaces from the FPGA to the PHY (Table 1-16). The PHY connection to a
user-provided Ethernet cable is through a Halo HFJ11-1GO1E R]-45 connector (P3) with
built-in magnetics.
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Table 1-16: PHY Default Interface Mode

Jumper Settings
Mode
J29 J30 J64

GMII/MII to copper - - .
(default) Jumper over pins 1-2 | Jumper over pins 1-2 No jumper

SGMII to copper, o o .
no clock Jumper over pins 2-3 | Jumper over pins 2-3 No jumper
RGMII Jumper over pins 1-2 No jumper Jumper on

On power-up, or on reset, the PHY is configured to operate in GMII mode with PHY
address 0b00111 using the settings shown in Table 1-17. These settings can be overwritten
via software commands passed over the MDIO interface.

Table 1-17: Board Connections for PHY Configuration Pins

Pin Connection on Bit[2] Bit[1] Bit[0]
Board Definition and Value | Definition and Value | Definition and Value

CFGO Ve 2.5V PHYADR[2] =1 PHYADR[1] =1 PHYADR[0] = 1
CFG1 Ground ENA_PAUSE =0 PHYADR[4] =0 PHYADR[3] = 0
CFG2 Ve 2.5V ANEG[3] =1 ANEG[2] =1 ANEG[1] =1
CFG3 Vee 2.5V ANEG[0] =1 ENA_XC=1 DIS 125=1
CFG4 Vce25V | HWCEG_MD[2] =1 | HWCFG_MD[1] =1 | HWCFG_MDI0] = 1
CFG5 Vee 2.5V DIS FC=1 DIS_SLEEP =1 HWCFG_MDJ[3] =1
CFG6 | PHY_LED_RX SEL_BDT =0 INT _POL =1 75/50Q=0

SGMII GTX Transceiver Clock Generator

[Figure 1-2, callout 16]

An Integrated Circuit Systems 1CS8440211 chip (U2) generates a high-quality, low-jitter,
125 MHz LVDS clock from a 25 MHz crystal (X3). This clock is sent to FPGA U1, bank 117
GTX transceiver (clock pins G8 (P) and G7 (N)) driving the SGMII interface. Series AC
coupling capacitors are present to allow the clock input of the FPGA to set the common
mode voltage. Figure 1-18 shows the Ethernet SGMII clock source.
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Figure 1-18: Ethernet 125 MHz SGMII GTX Clock
Table 1-18 shows the connections and pin numbers for the M88E1111 PHY.
Table 1-18: Ethernet PHY Connections

M88E1111
FPGA Pin Schematic (U37)

(U1) Net Name

Pin Number Pin Name
J21 PHY_MDIO M1 MDIO
R23 PHY_MDC L3 MDC
N30 PHY_INT L1 INT_B
L20 PHY_RESET K3 RESET_B
R30 PHY _CRS B5 CRS
W19 PHY_COL B6 COL
u27 PHY_RXCLK C1 RXCLK
V26 PHY_RXER D2 RXER
R28 PHYiI;]]E;iSTL_ Bl RXDV
U30 PHY_RXDO B2 RXDO
U25 PHY_RXD1 D3 RXD1
T25 PHY_RXD2 C3 RXD2
U28 PHY_RXD3 B3 RXD3
u27 PHY_RXD4 C4 RXD4
127 PHY_RXD5 Al RXD5
T26 PHY_RXD6 A2 RXD6
T28 PHY_RXD7 C5 RXD7
K30 PHY‘?{E—GTX E2 GTXCLK
M28 PHY_TXCLK D1 TXCLK

40 www.xilinx.com KC705 Evaluation Board

UGS810 (v1.4) July 18, 2013


http://www.xilinx.com

& XILINX.

Feature Descriptions

Table 1-18: Ethernet PHY Connections (Cont’d)

M88E1111
FPGA Pin Schematic (U37)
(U1) Net Name
Pin Number Pin Name

N29 PHY_TXER F2 TXER
M27 PHY_;{})E(ISTL_T El TXEN
N27 PHY_TXDO F1 TXDO0
N25 PHY_TXD1 G2 TXD1
M29 PHY_TXD2 G3 TXD2
L28 PHY_TXD3 H2 TXD3
J26 PHY_TXD4 H1 TXD4
K26 PHY_TXD5 H3 TXD5
L30 PHY_TXDe6 J1 TXD6
J28 PHY_TXD7 J2 TXD7

J4 SGMII_TX_P A3 SIN_P

J3 SGMIL_TX_N A4 SIN_N
Hé6 SGMII_RX_P A7 SOUT_P
H5 SGMII_RX_N A8 SOUT_N

Details about the tri-mode Ethernet MAC core are provided in PG051, LogiCORE IP
Tri-Mode Ethernet MAC User Guide.

For more information about the Marvell 88E1111 see [Ref 4].
For more information about the ICS 844021-01 see [Ref 3].

USB-to-UART Bridge

[Figure 1-2, callout 17]

The KC705 board contains a Silicon Labs CP2103GM USB-to-UART bridge device (U12)
which allows a connection to a host computer with a USB port. The USB cable is supplied
in the Evaluation Kit (standard-A plug to host computer, mini-B plug to KC705 board
connector J6). The CP2103GM is powered by the USB 5V provided by the host PC when the
USB cable is plugged into the USB port on the KC705 board.

Xilinx UART IP is expected to be implemented in the FPGA fabric. The FPGA supports the
USB-to-UART bridge using four signal pins: Transmit (TX), Receive (RX), Request to Send
(RTS), and Clear to Send (CTS).

Silicon Labs provides royalty-free Virtual COM Port (VCP) drivers for the host computer.
These drivers permit the CP2103GM USB-to-UART bridge to appear as a COM port to
communications application software (for example, TeraTerm or HyperTerm) that runs on
the host computer. The VCP device drivers must be installed on the host PC prior to
establishing communications with the KC705 board.

Table 1-19 shows the USB signal definitions at J6.

KC705 Evaluation Board
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Table 1-19: USB J6 Mini-B Receptacle Pin Assignments and Signal Definitions

USB Receptacle | Receptacle Pin Schematic Description U12 Pin U12 Pin Name
Pins (J6) Name Net Name P (CP2103GM) (CP2103GM)
+5V from host system -
1 VBUS USB_VBUS U12 CP2103 power 7,8 REGIN, VBUS
Bidirectional
2 D_N USB_D_N differential serial data 4 D-
(N-side)
Bidirectional
3 D_P USB_D_P differential serial data 3 D+
(P-side)
4 GND USB_GND Signal ground 2,29 GND, GND
Table 1-20 shows the USB connections between the FPGA and the UART.
Table 1-20: FPGA to UART Connections
FPGA U1 Schematic CP2013 Device U12
Pin Function Direction | 10 Standard | Net Name Pin Function Direction
L27 RTS Output LVCMOS25 USB_CTS 22 CTS Input
K23 CTS Input LVCMOS25 USB_RTS 23 RTS Output
K24 X Output LVCMOS25 USB_RX 24 RXD Input
M19 RX Input LVCMOS25 USB_TX 25 XD Output

For more information about the CP2103GM and to download the VCP drivers see [Ref 8].

HDMI Video Output
[Figure 1-2, callout 18]

The KC705 board provides a High-Definition Multimedia Interface (HDMI) video output
using the Analog Devices ADV7511KSTZ-P HDMI transmitter (U65). The HDMI output is
provided on a Molex 500254-1927 HDMI type-A connector (P6). The ADV7511 is wired to
support 1080P 60Hz, YCbCr 4:2:2 encoding via 16-bit input data mapping.

The KC705 board supports the following HDMI device interfaces:

18 data lines

Independent VSYNC, HSYNC
Single-ended input CLK
Interrupt Out Pin to FPGA

I’C
SPDIF

42
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Figure 1-19 shows the HDMI codec circuit.

VCC3V3 VADJ VCC2vs
R388 R435 u72
243K = 2.43K
T1ow= 1| R389 =Tiow  U65 o802
A 4 A .
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= 1/10w ADV7511 one S0PPM
HDMI_INT % o gg leDT wow o—4lvce oE 1
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IIC_SCL_HDMI 5582 CEC_GLK | 50 HDMICEC CLK R _yjy HOMLGEC CIK | 3lqr GNpl2
IC_SDA_HDMI 561 354 VW
SPDIE OUT |46 HDMI_SPDIF_OUT
HDMI_VSYNC 2 | usynG i
HDMI_HSYNC 98| 43VNG 001535_ e GND —
HDMI_CLK 79 |k 25 v
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Figure 1-19: HDMI Codec Circuit
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Table 1-21 lists the connections between the codec and the FPGA.

Table 1-21: FPGA to HDMI Codec Connections (ADV7511)
FPGA Pin Schematic Net Name ADV7STT (USS)
(u1) Pin Number Pin Name
B23 HDMI_DO0 88 D8
A23 HDMI_D1 87 D9
E23 HDMI_D2 86 D10
D23 HDMI_D3 85 D11
F25 HDMI_D4 84 D12
E25 HDMI_D5 83 D13
E24 HDMI_D6 82 D14
D24 HDMI_D7 81 D15
F26 HDMI_D8 80 D16
E26 HDMI_D9 78 D17
G23 HDMI_D10 74 D18
G24 HDMI_D11 73 D19
J19 HDMI_D12 72 D20
H19 HDMI_D13 71 D21
L17 HDMI_D14 70 D22
L18 HDMI_D15 69 D23
K19 HDMI_D16 68 D24
K20 HDMI_D17 67 D25
H17 HDMI_DE 97 DE
J17 HDMI_SPDIF 10 SPDIF
K18 HDMI_CLK 79 CLK
H20 HDMI_VSYNC 2 VSYNC
J18 HDMI_HSYNC 98 HSYNC
AH24 HDMI_INT 45 INT
G20 HDMI_SPDIF_OUT 46 SPDIF_OUT

Table 1-22 lists the connections between the codec and the HDMI connector P6.

Table 1-22: ADV7511 to HDMI Connector Connections

ADV7511 (U65) Schematic Net Name HDMIP(éoFr:i:ector
36 HDMI_DO0_P 7
35 HDMI_DO_N 9
40 HDMI_D1_P 4
39 HDMI_D1_N 6
43 HDMI_D2_P 1
“ www.xilinx.com KC705 Evaluation Board
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Table 1-22: ADV7511 to HDMI Connector Connections (Cont'd)

ADV7511 (U65) Schematic Net Name HDMIP%°|;:e°t°r
42 HDMI_D2_N 3
33 HDMI_CLK_P 10
32 HDMI_CLK_N 12
54 HDMI_DDCSDA 16
53 HDMI_DDCSCL 15
52 HDMI_HEAC_P 14
51 HDMI_HEAC_N 19
48 HDMI_CRC 13

For more information about the ADV7511KSTZ-P see [Ref 1].

LCD Character Display
[Figure 1-2, callout 19]
A 2-line by 16-character display is provided on the KC705 board (Figure 1-20).

Neaeoooor Gl
DOOOE a0

UGB10_c1_19_121211

Figure 1-20: LCD Display

The character display runs at 5.0V and is connected to the FPGA's 1.5V HP bank 33
through a Texas Instruments TXS0108E 8-bit bidirectional voltage level translator (U10).
Figure 1-21 shows the LCD interface circuit.
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VCC1V5_FPGA VCC5V0
c23 u10 C24
0.1uF 25V == _ == 0.1pF 25V
X5R TXS0108E 8-Bit X5R
. Bidirectional
GND = Voltage Level — GND
Translator
2 19
LCD_E LS i A W LCD_E
[CD_RW LS 3] o B [18 [CD AW
[CD_DB4 LS 4| 'ns B3 7 [CD_DB4
[CD_DB5 LS 5 'ax B [16 [CD_DB5
[CD_DB6_LS 6 a5 Be [15 [CD_DB6
[CD_DB7 LS 7 B |14 [CD_DB7
LCD_RS_LS 8 | a7 B7 3 LCD_RS
NC 9| as B [12_NC
101 0e GND (-1
GND
VCC5V0 VCC5V0
LCD_DB7 1 iil 2 LCD_DB6
LCD_DB5 310 o4 LCD_DB4 R92
NG 515 o} 6 NG 6.81kQ
NC 7 ° 6 8 NC ’
LCD_E 9 ° 6 0 LCD_RW
LCD RS 1:13 oo i LCD_VEE R133 LCD Contrast
Fﬁ 2kQ Potentiometer
GND - GND -

UG810_c1_20_121211

Figure 1-21: LCD Interface Circuit

The KC705 board base board uses a male Samtec MTLW-107-07-G-D-265 2x7 header (J31)
with 0.025-inch square posts on 0.100-inch centers for connecting to a Samtec
SLW-107-01-L-D female socket on the LCD display panel assembly. The LCD header
shown in Figure 1-22.

Low Profile Socket
Samtec SLW-107-01-L-D

Low Profile Terminal
Samtec MTLW-107-07-G-D-265

UG810_c1_21_060711

Figure 1-22: LCD Header Details
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Table 1-23 lists the connections between the FPGA and the LCD header.
Table 1-23: FPGA to LCD Header Connections

FPGA Pin Schematic Net LCD Header Pin
(U1) Name (J31)
AA13 LCD_DB4_LS 4
AA10 LCD_DB5_LS 3
AAl1l LCD_DB6_LS 2
Y10 LCD_DB7_LS 1
AB13 LCD_RW_LS 10
Y11 LCD_RS_LS 11
AB10 LCD_E_LS 9

For more information about the Displaytech 5162D LCD see [Ref 2].

[2C Bus Switch

[Figure 1-2, callout 20]

The KC705 board implements a single I2C port on the FPGA (IIC_SDA_MAIN,
IIC_SDA_SCL), which is routed through a TI PCA9548 1-to-8 channel I°C switch (U49).
The I?C switch can operate at speeds up to 400 kHz. The U49 bus switch at I?C address
0x74/0b01110100 must be addressed and configured to select the desired target
back-side device.

The KC705 board I?C bus topology is shown in Figure 1-23.

u49
PCA9548
12C 1-t0-8
U1 Bus Switch | 15 yser cLock spasscL
FPGA CH1 - FMC_HPC_IIC_SDA/SCL
Bank 15 CH2 - FMC_LPC_IIC_SDA/SCL
(2.5V) CH3 - EEPROM_IIC_SDA/SCL

1IIC_SDA/SCL_MAIN

CH4 - SFP_IIC_SDA/SCL
CH5 - [IC_SDA/SCL_HDMI
CH®6 - IIC_SDA/SCL_DDR3
CH7 - S15326_SDA/SCL

UG810_C1_22_101012
Figure 1-23: 12C Bus Topology

User applications that communicate with devices on one of the downstream I°C buses
must first set up a path to the desired bus through the U49 bus switch at I>C address 0x74 /
0b01110100.
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Table 1-24: 12C Buses

Table 1-24 lists the address for each bus.

12C Bus I°C Switch I2C Address
Position
USER_CLOCK_SDA/SCL 0 0b1011101
FMC_HPC_IIC_SDA /SCL 1 0bXXXXX00
FMC_LPC_IIC_SDA /SCL 2 0bXXXXX00
EEPROM_IIC_SDA/SCL 3 0b1010100
SFP_IIC_SDA /SCL 4 01010000
IIC_SDA /SCL_HDMI 5 0b0111001
[IC_SDA/SCL_DDR3 6 01010000, 0b0011000
Si5324_SDA/SCL 7 01101000

For more information about the PCA9548 see [Ref 9].

Status LEDs

[Figure 1-2, callout 21]

Table 1-25 defines the status LEDs. For user controlled LEDs see User I/0.

Table 1-25: Status LEDs

Ref_erence Signal Name Color Description
Designator
DS14 PWRCTL1_VCC4A_PG GREEN FMC Power Good
DS20 FPGA_DONE GREEN FPGA Configured Successfully
GREEN: FPGA Initialization Successful,
bs21 FPGA_INIT_B GREEN/RED RED: FPGA Initialization in Progress
DS22 VCC12_P_IN GREEN 12V Power ON
DS23 PWRCTL_ PWRGOOD GREEN UCD9248 Power Controllers (U55, U56)
Power Good
DS24 LINEAR_POWER_GOOD GREEN TPS51200 (U33) VITDDR Power Good
48 www.xilinx.com KC705 Evaluation Board
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Ethernet PHY Status LEDs

[Figure 1-2, callout 21]

The Ethernet PHY status LEDs are mounted to be visible through the metal bracket on the
left edge of the KC705 board when it is installed into a PCle slot in a PC chassis. The six
PHY status LEDs are located above the RJ45 Ethernet jack as shown in Figure 1-24.

Half Duplex 10

Direction Link Rate
Indicator T 100 (Mbps)
RX 1000

RJ45 Ethernet
Jack

UG810_c1_103_031412

Figure 1-24: Ethernet PHY Status LEDs
Table 1-26 lists the Ethernet PHY status LEDs.

Table 1-26: Ethernet PHY Status LEDs

I)R:;?grzz:::r Signal Name Color Description
DS11 PHY_LED_RX GREEN Ethernet PHY RX
DSs11 PHY_LED_LINK1000 GREEN Ethernet Link Speed is 1000 Mb/s
DS12 PHY_LED_TX GREEN Ethernet PHY TX
DS12 PHY_LED_LINK100 GREEN Ethernet Link Speed is 100 Mb/s
DS13 PHY_LED_DUPLEX GREEN Ethernet Link is Half-duplex
DS13 PHY_LED_LINK10 GREEN Ethernet Link Speed is 10 Mb/s
User I/O
[Figure 1-2, callout 22 - 26]
The KC705 board provides the following user and general purpose I/O capabilities:
e Eight user LEDs (callout 22)
e GPIO_LED_[7-0]: DS27, DS26, DS25, DS3, DS10, DS1, DS4
e Five user pushbuttons and reset switch (callout 23)
e  GPIO_SW_[NESWC]: SW2, SW3, SW4, SW6, SW5
e CPU_RESET: SW7
® 4-position user DIP Switch (callout 24)
e GPIO_DIP_SWI[3:0]: SW11
KC705 Evaluation Board www.xilinx.com 49
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* User Rotary Switch (callout 25, hidden beneath the LCD)

e ROTARY_PUSH, ROTARY_INCA, ROTARY_INCB: SW8
e User SMA (callout 26)

e USER_SMA_GPIO_P, USER_SMA_GPIO_N:]13,]14
e 2line x 16 character LCD Character Display (callout 19)

¢ If the display is unmounted, connector J31 pins are available as 7 independent 5V
GPIOs

User GPIO LEDs
[Figure 1-2, callout 34]

Figure 1-25 shows the user LED circuits.

_ GPIO_LED_O
_ GPIO_LED_1
_ GPIO_LED_2
_ GPIO_LED_3
_ GPIO_LED_4
_ GPIO_LED_5
_ GPIO_LED_6
GPIO_LED_7

DS27 DS26 DS25 DS3 DS2 DS10 DS1 DS4

R442 R441 R440 R97 R96 R95 R94 R93

49.9Q 49.9Q 49.9Q 49.9Q 49.9Q 49.9Q 49.9Q 49.9Q
1% 1% 1% 1% 1% 1% 1% 1%
— GND
UG810_c1_23_072511
Figure 1-25: User LEDs
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User Pushbuttons
[Figure 1-2, callout 23]
Figure 1-26 shows the user pushbutton switch circuits.
VCC1V5
SW2
GPIOSWN o 4[ = = 11
3 °‘+ 2
R13
4.7kQ
0.1W
5%
GND —
VCC1V5 _VADJ. VCC1V5
SW6 SW5 SW3
GPIOSWW _4 O 1 GPIOSWC o 4[ = 11 GPIOSWE 4 O 1
3 °‘+ 2 3 °‘+ 2 3 °‘+ 2
R14 R13 R11
4.7kQ 4.7kQ 4.7kQ
0.1W 0.1W 01w
5% 5% 5%
GND — GND — GND —
VCC1V5
Sw4
GPIOSWS 4 D5_+ 1
2

3
R12
4.7kQ
0.1W
5%

GND —
UG810_c1_24_072511

Figure 1-26: User Pushbuttons

CPU Reset Pushbutton

[Figure 1-2, callout 37]
Figure 1-27 shows the CPU reset pushbutton circuit.

VCC1Vs
SW7
PU_RESET _4 1
CPU_RES O
3 +‘° °‘+ 2
R15
4.7kQ
01W

5%

GND —
UG810_c1_11_042313

Figure 1-27: CPU Reset Pushbutton
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GPIO DIP Switch

[Figure 1-2, callout 24]
Figure 1-28 shows the GPIO DIP Switch circuit.

SW11 VADJ

GPIO_DIP_SW3 1 [ 8
GPIO_DIP_SW2 2 (I 7
GPIO_DIP_SW1 3 B 6
GPIO_DIP_SWO0 _ 4 (I 5

Rotary Switch

R24 R22 SDA04H1SBD
4.7kQ 4.7kQ
0.1W 0.1W
5% 5%
R25 R23
4.7kQ 4.7kQ
0.1W 0.1W
5% 5%

~ GND

Figure 1-28: GPIO DIP Switch

Figure 1-29 shows the rotary switch SW8.

[Figure 1-2, callout 25]

Vcci1Vve
Edge Drive
Jog Encoder
EVQ-WK4001
B 6 ROTARY INCB
SWiB i ROTARY PUSH
Sw2 3
SW1A 5
CcoM 1 ROTARY INCA
GNDA
sws /
1| R31 1] R30 1| R32
3 4.7K < 47K s 47K
= S 1/10W é 1/10W 5» 1/10W
GND 2| 5% o| 5% 2| 5%

GND
UG810_c1_200_032013

Figure 1-29: Rotary Switch SW8
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GPIO SMA Connectors

Figure 1-30 shows the GPIO SMAs J13 and J14.
[Figure 1-2, callout 26]

J13
SMA O USER SMAGPIOP
Connector
GND
J14
SMA O USER SMA GPIO N
Connector
GND

UG885_c1_201_032013

Figure 1-30: GPIO SMAs J13 and J14
Table 1-27 lists the GPIO Connections to FPGA Ul.
Table 1-27: GPIO Connections to FPGA U1

o Net Name GPIO Pin

Indicator LEDs (Active High)

ABS8 GPIO_LED_0 DS4.2
AAS8 GPIO_LED 1 DS1.2
AC9 GPIO_LED_2 DS10.2
AB9 GPIO_LED_3 DS2.2
AE26 GPIO_LED 4 DS3.2
G19 GPIO_LED_5 DS25.2
E18 GPIO_LED_6 DS26.2
F16 GPIO_LED_7 DS27.2
Directional Push-Button Switches

AA12 GPIO_SW_N SW2.1
AG5 GPIO_SW_E SW3.1
AB12 GPIO_SW_S SW4.1

KC705 Evaluation Board
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Table 1-27: GPIO Connections to FPGA U1 (Cont'd)

Ty Net Name GPIO Pin
AC6 GPIO_SW_W SW6.1
G12 GPIO_SW_C SW5.1
AB7 CPU_RESET SW7.1
4-Pole DIP Switch
Y29 GPIO_DIP_SWO0 SW11.4
W29 GPIO_DIP_SW1 SWI11.3
AA28 GPIO_DIP_SW2 SW11.2
Y28 GPIO_DIP_SW3 SW11.1
User Rotary Switch
Y25 ROTARY_INCB SW8.6
AA26 ROTARY_PUSH SW8.5
Y26 ROTARY_INCA SW8.1
User SMA
Y23 USER_SMA_GPIO_P J13.1
Y24 USER_SMA_GPIO_N J14.1

Switches
[Figure 1-2, callout 27 - 28]
The KC705 board Evaluation Board includes a power and a configuration switch:

e Power On/Off Slide Switch SW15 (callout 27)
e  FPGA_PROG_B SW14, active-Low (callout 28)

Power On/Off Slide Switch SW15

[Figure 1-2, callout 27]

The KC705 board power switch is SW15. Sliding the switch actuator from the Off to On
position applies 12V power from J49, a 6-pin mini-fit connector. Green LED DS22
illuminates when the KC705 board power is on. See Power Management for details on the
onboard power system.

Caution! Do NOT plug a PC ATX power supply 6-pin connector into J49 on the KC705 board
The ATX 6-pin connector has a different pinout than J49. Connecting an ATX 6-pin connector into
J49 will damage the KC705 board and void the board warranty.
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Figure 1-31 shows the power connector J49, power switch SW15 and indicator LED DS22.

VCCi12_P
J49 SW15 U115 e

12v
12v

NG ! 4+ ©539 R369
N/G o == 330uF 1kQ
com 5| 25V 1%
COM e}

C804 T .

\INPUT_GND 1WF ——

o5V T 6 SZ DS22

% 3|~ 5 X

Power INPUTGND<L GND — — GND

UG810_c1_26_032013

_VCC12_P_IN . 2 0/0—

\

=) cu|u1|m NE

Figure 1-31: Power On/Off Switch SW15

The KC705 Evaluation Kit provides the adapter cable shown in Figure 1-32 for powering
the KC705 board from the ATX power supply 4-pin peripheral connector. The Xilinx part

number for this cable is 2600304, and is equivalent to Sourcegate Technologies part number
AZCBL-WH-1109-RA4.

-
To ATX 4-Pin Peripheral
Power Connector

k_’,

—_—_—
To J49 on KC705 Board

UG810_c1_102_031412

Figure 1-32: ATX Power Supply Adapter Cable

FPGA_PROG_B Pushbutton SW14 (Active-Low)
[Figure 1-2, callout 28]

Switch SW14 grounds the FPGA's PROG_B pin when pressed. This action initiates an
FPGA reconfiguration. The FPGA_PROG_B signal is connected to FPGA U1 pin K10.

See UG470, 7 Series FPGAs Configuration User Guide for further details on configuring the
7 series FPGAs.

Figure 1-33 shows SW14.

VCC2V5
R295
4.7kQ
01W
5% SWi14
FPGA_PROG_B .1

40

"= GND

UG810_c1_27_040813

Figure 1-33: FPGA_PROG_B Pushbutton SW14
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Configuration Mode and Upper Linear Flash Address Switch (SW13)

[Figure 1-2, callout 29]

FPGA Configuration Mode: DIP switch SW13 positions 3, 4, and 5 control which
configuration mode is used at power-up or when the PROG pushbutton is pressed.

Linear BPI Flash Upper Addresses: DIP switch SW13 positions 1 and 2 control the setting
of address bits FLASH_A25 and FLASH_A24. The mode signals FPGA_M2, M1 and _MO0
are connected to FPGA U1 pins AB1, AB2 and AB5 respectively. The BPI flash memory U58
address signals FLASH_A24 AND FLASH_A25 are connected to FPGA Ul pins M23 and
M22 respectively. Configuration mode is used at power-up or when the PROG pushbutton
is pressed.

Figure 1-34 shows the SW13 circuit.

VCC2V5
SW13
FLASHLAZ 10 e ba0e > 2200
FLASH_A24 9 I:- 2_0 01w 01w
FPGA_M2 8 (o 3 1% 1%
FPGA_M1 7 w4
FPGA_MO 6 5
(e
SDA0O5H1SBD
R396 R398 R400
1.21kQ 1.21kQ 1.21kQ
0.1W 0.1W 0.1W
1% 1% 1%
R397 R399
1.21kQ 1.21kQ
0.1W 0.1W
1% 1%
“— GND

UG810_c1_28_011912

Figure 1-34: Configuration Mode and Upper Linear Flash Address Switch

FPGA Mezzanine Card Interface

[Figure 1-2, callout 30 - 31]

The KC705 board supports the VITA 57.1 FPGA Mezzanine Card (FMC) specification by
providing subset implementations of a high pin count (HPC) connector at J22 and a low
pin count (LPC) connector at J2. Both connectors use the same 10 x 40 form factor, except
the HPC version is fully populated with 400 pins and the LPC version is partially
populated with 160 pins. Both connectors are keyed so that a the mezzanine card faces
away from the KC705 board when connected.

Signaling Speed Ratings:

* Single-ended: 9 GHz (18 Gb/s)

e Differential Optimal Vertical: 9 GHz (18 Gb/s)

e Differential Optimal Horizontal: 16 GHz (32 Gb/s)
¢ High Density Vertical: 7 GHz (15 Gb/s)

The Samtec connector system is rated for signaling speeds up to 9 GHz (18 Gb/s) based on
a -3 dB insertion loss point within a two-level signaling environment.

56

www.Xxilinx.com KC705 Evaluation Board
UG810 (v1.4) July 18, 2013


http://www.xilinx.com

& XILINX. Feature Descriptions

Connector Type:
e Samtec SEAF Series, 1.27 mm (0.050 in) pitch. Mates with SEAM series connector

For more information about SEAF series connectors see [Ref 6].

HPC Connector J22
[Figure 1-2, callout 30]

The 400-pin HPC connector defined By the FMC specification (Figure B-1, page 75)
provides connectivity for up to:

¢ 160 single-ended or 80 differential user-defined signals
e 10 GTX transceivers

¢ 2GTXclocks

¢ 4 differential clocks

¢ 159 ground and 15 power connections

The connections between the HPC connector at J22 and FPGA Ul (Table 1-28) implement a
subset of this connectivity:

¢ 58 differential user defined pairs
* 34 LA pairs (LAOO-LA33)
e 24 HA pairs (HA00-HA23)

¢ 4 GTX transceivers

e 1GTXclock

e 2 differential clocks

¢ 159 ground and 15 power connections

The HPC signals are distributed across GTX Quads 116, 117, and 118. Each of these Quads
have their VCCO voltage connected to VAD].

Note: The KC705 board VADJ voltage for the J22 and J2 connectors is determined by the FMC
VADJ power sequencing logic described in the Power Management, page 63.

Table 1-28: HPC Connections, J22 to FPGA U1

J22 Pin Net Name FPG.A u1 J22 Pin Net Name FPG.A u1

Pin Pin

A2 FMC_HPC_DP1_M2C_P D6 Bl NC

A3 FMC_HPC_DP1_M2C_N D5 B4 NC

Ab FMC_HPC_DP2_M2C_P B6 B5 NC

A7 FMC_HPC_DP2_M2C_N B5 B8 NC

A10 FMC_HPC_DP3_M2C_P A8 B9 NC

All FMC_HPC_DP3_M2C_N A7 B12 NC

Al4 NC B13 NC

Al5 NC B16 NC

A18 NC B17 NC

A19 NC B20 FMC_HPC_GBTCLK1_M2C_P ES8
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Table 1-28: HPC Connections, J22 to FPGA U1 (Cont'd)

J22 Pin Net Name FPG.A u1 J22 Pin Net Name FPG.A u1

Pin Pin
A22 FMC_HPC_DP1_C2M_P C4 B21 FMC_HPC_GBTCLK1_M2C_N E7
A23 FMC_HPC_DP1_C2M_N C3 B24 NC
A26 FMC_HPC_DP2_C2M_P B2 B25 NC
A27 FMC_HPC_DP2_C2M_N Bl B28 NC
A30 FMC_HPC_DP3_C2M_P A4 B29 NC
A31 FMC_HPC_DP3_C2M_N A3 B32 NC
A34 NC B33 NC
A35 NC B36 NC
A38 NC B37 NC
A39 NC B40 NC
C2 FMC_HPC_DP0_C2M_P D2 D1 PWRCTL1_VCC4A_PG
C3 FMC_HPC_DP0_C2M_N D1 D4 FMC_HPC_GBTCLK0_M2C_P C8
Cé6 FMC_HPC_DP0_M2C_P E4 D5 FMC_HPC_GBTCLK0_M2C_N Cc7
Cc7 FMC_HPC_DP0_M2C_N E3 D8 FMC_HPC_LA01_CC_P D26
C10 FMC_HPC_LA06_P H30 D9 FMC_HPC_LA01_CC_N C26
C11 FMC_HPC_LA06_N G30 D11 FMC_HPC_LAO5_P G29
Cl4 FMC_HPC_LA10_P D29 D12 FMC_HPC_LAO05_N F30
C15 FMC_HPC_LA10_N C30 D14 FMC_HPC_LAQ09_P B30
C18 FMC_HPC_LA14_P B28 D15 FMC_HPC_LA09_N A30
C19 FMC_HPC_LA14 N A28 D17 FMC_HPC_LA13_P A25
C22 FMC_HPC_LA18_CC_P F21 D18 FMC_HPC_LA13_N A26
C23 FMC_HPC_LA18_CC_N E21 D20 FMC_HPC_LA17_CC_P F20
C26 FMC_HPC_LA27_P C19 D21 FMC_HPC_LA17_CC_N E20
Cc27 FMC_HPC_LA27_N B19 D23 FMC_HPC_LA23_P B22
C30 FMC_HPC_IIC_SCL D24 FMC_HPC_LA23_N A22
C31 FMC_HPC_IIC_SDA D26 FMC_HPC_LA26_P B18
C34 GND D27 FMC_HPC_LA26_N Al18
C35 VCC12_P D29 FMC_HPC_TCK_BUF
C37 VCC12_P D30 FMC_TDI_BUF
C39 VCC3V3 D31 FMC_HPC_TDO_LPC_TDI

D32 VCC3V3
D33 FMC_TMS_BUF
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Table 1-28: HPC Connections, J22 to FPGA U1 (Cont'd)

J22 Pin Net Name FPG.A u1 J22 Pin Net Name FPG.A u1
Pin Pin
D34 NC
D35 GND
D36 VCC3V3
D38 VCC3V3
D40 VCC3V3
E2 FMC_HPC_HA(01 CC_P H14 F1 FMC_HPC_PG_M2C J29
E3 FMC_HPC_HA01_CC_N G14 F4 FMC_HPC_HA00_CC_P D12
E6 FMC_HPC_HAO05_P F15 F5 FMC_HPC_HAQ0_CC_N D13
E7 FMC_HPC_HAO05_N Ele F7 FMC_HPC_HAO04_P F11
E9 FMC_HPC_HA09_P F12 F8 FMC_HPC_HAO04_N Ell
E10 FMC_HPC_HAQ09_N E13 F10 FMC_HPC_HAO08_P El4
E12 FMC_HPC_HA13_P L1le6 Fl11 FMC_HPC_HAO08_N E15
E13 FMC_HPC_HA13_N K16 F13 FMC_HPC_HA12 P C15
E15 FMC_HPC_HA1l6_P L15 F14 FMC_HPC_HA12 N B15
El6 FMC_HPC_HA16_N K15 F16 FMC_HPC_HA15_P H15
E18 FMC_HPC_HA20_P K13 F17 FMC_HPC_HA15 N G15
E19 FMC_HPC_HA20_N J13 F19 FMC_HPC_HA19 P HI11
E21 NC F20 FMC_HPC_HA19 N H12
E22 NC F22 NC
E24 NC F23 NC
E25 NC F25 NC
E27 NC F26 NC
E28 NC F28 NC
E30 NC F29 NC
E31 NC F31 NC
E33 NC F32 NC
E34 NC F34 NC
E36 NC F35 NC
E37 NC F37 NC
E39 VAD] F38 NC
F40 | VADJ
G2 FMC_HPC_CLK1_M2C_P D17 H1 NC
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Table 1-28: HPC Connections, J22 to FPGA U1 (Cont'd)

J22 Pin Net Name FPG.A u1 J22 Pin Net Name FPG.A u1
Pin Pin
G3 FMC_HPC_CLK1_M2C_N D18 H2 FMC_HPC_PRSNT_M2C_B M20
G6 FMC_HPC_LA00_CC_P C25 H4 FMC_HPC_CLK0_M2C_P D27
G7 FMC_HPC_LA00_CC_N B25 H5 FMC_HPC_CLK0_M2C_N C27
G9 FMC_HPC_LA03_P H26 H7 FMC_HPC_LA02_P H24
G10 FMC_HPC_LAO03_N H27 HS8 FMC_HPC_LA02_N H25
G12 FMC_HPC_LA08_P E29 H10 FMC_HPC _LA04_P G28
G13 FMC_HPC_LAO08_N E30 H11 FMC_HPC_LA04 N F28
G15 FMC_HPC_LA12_P C29 H13 FMC_HPC_LAO07_P E28
Gl6 FMC_HPC_LA12_ N B29 H14 FMC_HPC_LA07_N D28
G18 FMC_HPC_LA16_P B27 H1é6 FMC_HPC_LA11_P G27
GI19 FMC_HPC_LA16_N A27 H17 FMC_HPC_LA11_N F27
G21 FMC_HPC_LA20_P E19 H19 FMC_HPC_LA15_P C24
G22 FMC_HPC_LA20_N D19 H20 FMC_HPC_LA15_N B24
G24 FMC_HPC_LA22_P C20 H22 FMC_HPC_LA19_P G18
G25 FMC_HPC_LA22_ N B20 H23 FMC_HPC_LA19_N F18
G27 FMC_HPC_LA25 P G17 H25 FMC_HPC _LA21 P A20
G28 FMC_HPC_LA25 N F17 H26 FMC_HPC_LA21 N A21
G30 FMC_HPC_LA29_P C17 H28 FMC_HPC _LA24 P Al6
G31 FMC_HPC_LA29 N B17 H29 FMC_HPC_LA24 N Al7
G33 FMC_HPC_LA31_P G22 H31 FMC_HPC_LA28 P D16
G34 FMC_HPC_LA31_N F22 H32 FMC_HPC_LA28 N Cl6
G36 FMC_HPC_LA33_P H21 H34 FMC_HPC_LA30_P D22
G37 FMC_HPC_LA33_N H22 H35 FMC_HPC_LA30_N C22
G39 VAD] H37 FMC_HPC_LA32_P D21
H38 FMC_HPC_LA32_N C21
H40 VAD]

]2 K1 NC

I3 K4 NC

J6 FMC_HPC_HAO03_P C12 K5 NC
J7 FMC_HPC_HAO03_N B12 K7 FMC_HPC_HAO02 P D11
J9 FMC_HPC_HAO07_P B14 K8 FMC_HPC_HAO02_N c11
J10 FMC_HPC_HAO07_N A15 K10 FMC_HPC_HAO06_P D14
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Table 1-28: HPC Connections, J22 to FPGA U1 (Cont'd)

J22 Pin Net Name FPG.A u1 J22 Pin Net Name FPG.A u1
Pin Pin
J12 FMC_HPC_HA11_P B13 K11 FMC_HPC_HAO06_N Cl14
J13 FMC_HPC_HA11_N A13 K13 FMC_HPC_HA10_P All
J15 FMC_HPC_HA14_P J16 K14 FMC_HPC_HA10_N Al12
J16 FMC_HPC_HA14_N H16 K16 FMC_HPC_HA17_CC_P G13
J18 FMC_HPC_HA18 P K14 K17 FMC_HPC_HA17 CC_N F13
J19 FMC_HPC_HA18 N J14 K19 FMC_HPC_HA21 P J11
J21 FMC_HPC_HA22 P L11 K20 FMC_HPC_HA21 N J12
J22 FMC_HPC_HA22 N K11 K22 FMC_HPC_HA23_P L12
J24 NC K23 FMC_HPC_HA23 N L13
J25 NC K25 NC
J27 NC K26 NC
J28 NC K28 NC
J30 NC K29 NC
J31 NC K31 NC
133 NC K32 NC
]34 NC K34 NC
J36 NC K35 NC
J37 NC K37 NC
139 NC K38 NC
K40 NC

LPC Connector J2
[Figure 1-2, callout 31]

The 160-pin LPC connector defined By the FMC specification (Figure B-2, page 76)
provides connectivity for up to:

¢ 68 single-ended or 34 differential user-defined signals
¢ 1 GTX transceiver

¢ 1GTXclock

¢ 2 differential clocks

¢ 61 ground and 10 power connections

The connections between the LPC connector at ]2 and FPGA U1 (Table 1-29) implement a
subset of this connectivity:

e 34 differential user defined pairs
* 34 LA pairs (LAOO-LA33)
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e 1 GTX transceiver
e 1 GTXclock

e 2 differential clocks

¢ 61 ground and 9 power connections

Table 1-29: LPC Connections, J2 to FPGA U1

J2 Pin Net Name FPG.A u1 J2 Pin Net Name FPG.A u1
Pin Pin

C2 FMC_LPC_DP0_C2M_P F2 D1 PWRCTL1_VCC4A_PG
C3 FMC_LPC_DP0_C2M_N F1 D4 FMC_LPC_GBTCLKO_M2C_P N8
Ceé FMC_LPC_DP0_M2C_P F6 D5 FMC_LPC_GBTCLKO_M2C_N N7
c7 FMC_LPC_DP0_M2C_N F5 D8 FMC_LPC_LAO1_CC_P AE23
C10 FMC_LPC_LA06_P AK20 D9 FMC_LPC_LA01_CC_N AF23
c1 FMC_LPC_LA06_N AK21 D11 FMC_LPC_LAO05_P AG22
Cl14 FMC_LPC_LA10_P AJ24 D12 FMC_LPC_LA05_N AH22
C15 FMC_LPC_LA10_N AK25 D14 FMC_LPC_LAQ9_P AK23
C18 FMC_LPC_LA14_P AD21 D15 FMC_LPC_LA09_N AK24
C19 FMC_LPC_LA14_N AK21 D17 FMC_LPC_LA13_P AB24
C22 FMC_LPC_LA18_CC_P AD27 D18 FMC_LPC_LA13_N AC25
C23 FMC_LPC_LA18_CC_N AD28 D20 FMC_LPC_LA17_CC_P AB27
C26 FMC_LPC_LA27_P AJ28 D21 FMC_LPC_LA17_CC_N AC27
Cc27 FMC_LPC_LA27_N AJ29 D23 FMC_LPC_LA23_P AH26
C30 FMC_LPC_IIC_SCL D24 FMC_LPC_LA23_N AH27
C31 FMC_LPC_IIC_SDA D26 FMC_LPC_LA26_P AK29
C34 GND D27 FMC_LPC_LA26_N AK30
C35 VCC12_P D29 FMC_LPC_TCK_BUF
C37 VCC12_P D30 FMC_HPC_TDO_LPC_TDI
C39 VCC3V3 D31 FMC_LPC_TDO_FPGA_TDI

D32 VCC3V3

D33 FMC_LPC_TMS_BUF

D34 NC

D35 GND

D36 VCC3V3

D38 VCC3V3

D40 VCC3V3
G2 FMC_LPC_CLK1_M2C_P AG29 H1 NC
G3 FMC_LPC_CLK1_M2C_N AH29 H2 FMC_LPC_PRSNT_M2C_B
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Table 1-29: LPC Connections, J2 to FPGA U1 (Contd)

J2 Pin Net Name FPG.A u1 J2 Pin Net Name FPG.A U1
Pin Pin
G6 FMC_LPC_LAO00_CC_P AD23 H4 FMC_LPC_CLKO_M2C_P AF22
G7 FMC_LPC_LAO0_CC_N AE24 H5 FMC_LPC_CLKO0_M2C_N AG23
G9 FMC_LPC_LAO03_P AG20 H7 FMC_LPC_LAO02_P AF20
G10 FMC_LPC_LAO03_N AH20 HS8 FMC_LPC_LA02_N AF21
G12 FMC_LPC_LAO08_P AJ22 H10 FMC_LPC_LA04_P AH21
G13 FMC_LPC_LA08_N AJ23 H11 FMC_LPC_LA04_N AJ21
G15 FMC_LPC_LA12_P AA20 H13 FMC_LPC_LAO07_P AG25
Gl6 FMC_LPC_LA12_N AB20 H14 FMC_LPC_LA07_N AH25
G18 FMC_LPC_LA16_P AC22 H1é6 FMC_LPC_LA11_P AE25
G19 FMC_LPC_LA16_N AD22 H17 FMC_LPC_LA11_N AF25
G21 FMC_LPC_LA20_P AF26 H19 FMC_LPC_LA15_P AC24
G22 FMC_LPC_LA20_N AF27 H20 FMC_LPC_LA15_N AD24
G24 FMC_LPC_LA22 P AJ27 H22 FMC_LPC_LA19_P AJ26
G25 FMC_LPC_LA22 N AK28 H23 FMC_LPC_LA19_N AK26
G27 FMC_LPC_LA25_P AC26 H25 FMC_LPC_LA21_P AG27
G28 FMC_LPC_LA25_N AD26 H26 FMC_LPC_LA21_N AG28
G30 FMC_LPC_LA29_P AE28 H28 FMC_LPC_LA24 P AG30
G31 FMC_LPC_LA29_N AF28 H29 FMC_LPC_LA24 N AH30
G33 FMC_LPC_LA31_P AD29 H31 FMC_LPC_LA28_P AE30
G34 FMC_LPC_LA31_N AE29 H32 FMC_LPC_LA28_N AF30
G36 FMC_LPC_LA33_P AC29 H34 FMC_LPC_LA30_P AB29
G37 FMC_LPC_LA33_N AC30 H35 FMC_LPC_LA30_N AB30
G39 VAD] H37 FMC_LPC_LA32_P Y30
H38 FMC_LPC_LA32_N AA30
H40 VAD]

Power Management
[Figure 1-2, callout 32]

The KC705 board uses power regulators and PMBus compliant digital PWM system
controllers from Texas Instruments to supply core and auxiliary voltages. The Texas
Instruments Fusion Digital Power graphical user interface is used to monitor the current
and temperature levels of the board's power modules. If any module temperature
approaches 85°C then forced air cooling must be provided to keep the module temperature

within rated limits.
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VCC12_P
Power Plane

From SW15

The PCB layout and power system have been designed to meet the recommended criteria
described in UGA483, 7 Series FPGAs PCB Design and Pin Planning Guide.

The KC705 board power distribution diagram is shown in Figure 1-35.

Power Controller 1 (Core) US55
U55 Address 52

Switching Regulator
1.0V at 20A u21

VCCINT

Switching Regulator
1.8V at 20A

Switching Regulator
3.3V at 10A U103

VCCAUX

VCC3V3

Switching Regulator
0V - 3.3V at 10A ut7z

VADJ

Linear Regulator
1.8V at 1.5A

VCC1V8

ue2

Power Controller 2 (Aux)  U56
U56 Address 53

Switching Regulator
1.5V at 10A

Switching Regulator
2.5V at 10A U104

Yy Y VYV Y

VCC1V5

VCC2V5

Switching Regulator
1.0V at 10A

Switching Regulator
1.2V at 10A U105

MGTAVCC

MGTAVTT

Linear Regulator
5.0V at 2A u71

VCC5V0

Linear Regulator
1.7V - 2.0V at 300 mA

XADC VCC

U39

Linear Regulator
2.8V at 300 MA

VCC_SPI

ue2

Power Controller 3 us9
U89 Address 54

Switching Regulator
2.0V at 10A

Switching Regulator
1.0V at 10A U106

yYyvivyvyyy

VCCAUX_IO

\

VCCBRAM

Switching Regulator
1.8V at 10A u99

\

MGTVCCAUX

Figure 1-35: KC705 Board Onboard Power Regulators
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The KC705 board core and auxiliary voltages are listed in Table 1-30.

Table 1-30: Onboard Power System Devices
Device Type Reference Description Power Rail Power Rail | Schematic
yp Designator P Net Name Voltage Page
Core voltage controller and regulators
UCD9248PFC() U55 PMBus Controller (Addr = 52) 36
PTDO8A020W U21 Adjustable switching regulator VCCINT_FPGA 1.00V 37
20A, 0.6V to 3.6V
PTD08D021W Adjustable switching regulator VCCAUX 1.80V 38
(VourA) dual 10A, 0.6Vto 3.6V
U103
PTD0O8D021W Adjustable switching regulator VCC3V3 3.30V 38
(Vour B) dual 10A, 0.6Vto 3.6V
PTDO8A010W U7 Adjustable switching regulator VCC_AD]J 0-3.30V 39
10A, 0.6V to 3.6V
Auxiliary voltage controller and regulators
UCD9248PFC® Us6 PMBus Controller 40
(Addr = 53)
PTD0O8D021W Adjustable switching regulator VCC2V5_FPGA 2.50V 41
(VourA) dual 10A, 0.6Vto 3.6V
U104
PTD08D021W Adjustable switching regulator VCC1V5_FPGA 1.50V 41
(Vour B) dual 10A, 0.6Vto 3.6V
PTD0O8D021W Adjustable switching regulator MGTAVCC 1.00V 42
(VourA) dual 10A, 0.6Vto 3.6V
U105
PTD08D021W Adjustable switching regulator MGTAVTT 1.20V 42
(Vour B) dual 10A, 0.6Vto 3.6V
UCD9248PFC®) Uso PMBus Controller 43
(Addr = 54)
PTDOSD021W Dual 10A 0.6V - 3.6V Adj. Switching VCCAUX_IO 2.00V 44
(VouTA) Regulator
U106
PTDO8SD021W Dual 10A 0.6V - 3.6V Adj. Switching VCCBRAM 1.00V 44
(VoutB) Regulator
PTDO08A010W U99 10A 0.6V - 3.6V Adj. Switching Regulator MGTVCCAUX 1.80V 45
Linear regulators
LMZ12002 U71 Fixed Linear Regulator 2A VCC5V0 5.00V 46
TL1962ADC ue2 Fixed Linear Regulator, 1.5A VCC1V8 1.80V 46
ADP123 uU17 Fixed Linear Regulator, 300mA VCC_SPI 2.80V 46
ADP123 U18 Fixed Linear Regulator, 300mA XADC_VCC 1.80V 31
TPS51200DR u33 Tracking Regulator, 3A VTTDDR 0.75V 46
Notes:
1. See Table 1-31.
2. See Table 1-32.
3. See Table 1-32.
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FMC_VADJ Voltage Control

The FMC_VAD]J rail is set to 2.5V. When the KC705 board is powered on, the state of the
FMC_VADJ_ON_B signal wired to header ]65 is sampled by the Texas Instruments
UCD9248 controller U55. If a jumper is installed on J65, signal FMC_VAD]_ON_B is held
low, and the TI controller U55 energizes the FMC_VAD] rail at power on.

Because the rail turn on decision is made at power on time based on the presence of the J65
jumper, removing the jumper at J65 after the board is powered up will not affect the 2.5V
power delivered to the FMC_VAD]J rail and it will remain on.

A jumper installed at J65 is the default setting.

If a jumper is not installed on J65, signal FMC_VAD]_ON_B is high, and the KC705 board
will not energize the FMC_VAD]J 2.5V at power on. In this mode the user can control when
to turn on FMC_VAD] and to what voltage level (1.8V - 3.3V). With FMC_VAD]J off the
FPGA will still configure and has access to the TI controller PMBUS (on bank 32) along
with the FMC_VAD]_ON_B signal (on bank 15 pin J27). The combination of these allows
the user to develop code to command the FMC_VAD] rail to be set to something other than
the default setting of 2.5V. Once the new FMC_VAD] voltage level has been programmed
into TI controller U55, the FMC_VADJ_ON_B signal can be driven low by the user logic
and the FMC_VAD]J rail will come up at the new FMC_VAD]J voltage level. Installing a
jumper at J65 after a KC705 board powers up in this mode will turn on the FMC_VAD)] rail.

For access to Texas Instruments fusion tools documentation describing PMBUS
programming for the UCD9248 digital power controller see [Ref 9].

Cooling Fan Control

Cooling fan RPM is controlled and monitored by user-created IP in the FPGA using the fan
control circuit is shown in Figure 1-36.

FPGA Ul is cooled by a 12V DC fan connected to J61. 12V is provided to the fan through
J61 pin 2. The fan GND return is provided through J61 pin 1 and transistor Q17. Fan speed
is controlled by a pulse-width-modulated signal from FPGA U1 pin L26 (on bank 15)
driving the gate of Q17. The default unprogrammed FPGA fan operation mode is ON. The
fan speed tachometer signal on J61 pin 3 can be monitored on FPGA U1 pin U22 (on bank
14).

VCCi2_P
p

R393
10.0K 1%
1/10W

SM_FAN_TACH

FPGA
U1 Pin U22
D15
2.7V
500 mW
MM3Z2V7B

Fan Tach— O
C?%L”g Fan +12V 2
1 D14
100V

500 mW
DL4148

Fan GND

VCC2V5

R391 ~GND

1.00K 1%

FPGA SM_FAN_PWM | 116W 4
Ul PinL26< ®

Q17
NDT30555L
1.3W

- GND
UG810_c1_101_031312

Figure 1-36: FPGA Cooling Fan Circuit
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Monitoring Voltage and Current

Voltage and current monitoring and control are available for selected power rails through
the Texas Instruments Fusion Digital Power graphical user interface. The three onboard TI
power controllers (U55 at address 52, U56 at address 53, and U89 at address 54) are wired
to the same PMBus. The PMBus connector, J39, is provided for use with the TI USB
Interface Adapter PMBus pod (TI part number EVM USB-TO-GPIO), which can be ordered
from the TI website [Ref 10], and the associated TI Fusion Digital Power Designer GUI
(downloadable from [Ref 11]). This is the simplest and most convenient way to monitor the
voltage and current values for the power rail listed in Table 1-31, Table 1-32 and Table 1-33.

In each of these the three tables (one per controller), the Power Good (PG) On Threshold is
the set-point at or below which the particular rail is deemed “good”. The PG Off Threshold
is the set-point at or below which the particular rail is no longer deemed “good”. The
controller internally OR's these PG conditions together and drives an output PG pin high
only if all active rail PG states are “good”. The On and Off Delay and rise and fall times are
relative to when the board power on-off slide switch SW15 is turned on and off.

Table 1-31 defines the voltage and current values for each power rail controlled by the
UCD9248 PMBus controller at Address 52 (U55).

Table 1-31: Power Rail Specifications for UCD9248 PMBus controller at Address 52

Shutdown Threshold("
[ . 13
e | = E - s  $ | %
—_ ) —_ —_ = =
Rail Rail Schematic g 2 b g E £ g £ B @
Number | Name Rail Name > S @ - o - o 5 = g
T g g & £ & £ 2 2 o
£ £ £ [ = ] = o o =
£ = - o] 2 o] F 5 = g
c = c 2 = ©
2 85 88 S = 6 £ > K 2
1 Rail#1 | VCCINT_FPGA 1 0.9 0.85 0 5 10 1 1.15 20 90
2 Rail #2 | VCCAUX 1.8 1.62 1.53 0 5 5 1 2.07 10.41 90
3 Rail #3 | VCC3V3 3.3 2.97 2.805 0 5 4 1 3.795 10.41 90
4 Rail#4 | VADJ 2.5 2.25 2.125 0 5 3 1 2.875 10.41 90

Notes:

1. The values defined in these columns are the voltage, current, and temperature thresholds that will cause the regulator to shut down
if the value is exceeded.

Table 1-32 defines the voltage and current values for each power rail controlled by the
UCD9248 PMBus controller at Address 53 (U56).

Table 1-32: Power Rail Specifications for UCD9248 PMBus controller at Address 53

Shutdown Threshold("
_ [ . |®
S S s ot < =
e 5 =1 7 N % - 3 El 3
Rail Rail Schematic 2 S S £ 3 £ £ £ 5 w
Number | Name Rail Name > 5 @ - o - o 5 = o
s o o & E s £ 2 2 3
£ £ £ [) [= [] = o é =
o c & c @ & =
= £S5 | 6 o i o £ > K] 2
1 Rail #1 | VCC2V5_FPGA 2.5 2.25 2.125 0 5 1 1 2.875 10.41 90
2 Rail #2 | VCC1V5 15 1.35 1.275 0 5 0 1 1.725 10.41 90
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Table 1-32: Power Rail Specifications for UCD9248 PMBus controller at Address 53 (Contd)

Shutdown Threshold("
| . @8
S s £ - s | T | s
. . . = ° o m ] « m F] S ©
Rail Rail Schematic 3 5 ° £ 13 £ £ i K w
Number| Name Rail Name > S 3 - o - o 5 . g
] @ @ & £ & £ 2 g 1)
£ £ < [ [= 7] = o o Y
€ = = a] @ o = 5 = g
c b= c 2 = ©
2 £S5  £5 o & o $ = K 2
3 Rail #3 | MGTAVCC 1 0.9 0.85 0 5 7 1 1.45 10.41 90
4 Rail #4 | MGTAVTT 1.2 1.08 1.02 0 5 8 1 1.38 10.41 90

Notes:

1. The values defined in these columns are the voltage, current, and temperature thresholds that will cause the regulator to shut down
if the value is exceeded.

Table 1-33 defines the voltage and current values for each power rail controlled by the
UCD9248 PMBus controller at Address 54 (U89).

Table 1-33: Power Rail Specifications for UCD9248 PMBus controller at Address 54

Shutdown Threshold(")
| _ |3
S s | £ _ s | T | =
—_ ") —~ —_ =] S ©
Rail | Rail Schematic g 2 k- 2 E 2 2 8 B i
Number | Name Rail Name > S 3 = o - o 5 - g
I o ) & £ & £ > g é
£ < = ] = [} = (o] 15) o

<) c = c i) = ©
Z £S5 g5 o [ <] & L o S
1 Rail#1 | VCCAUX_IO 2 1.8 17 0 5 2 1 10.41 90
2 Rail #2 | VCC_BRAM 1 0.9 0.85 0 5 9 1 10.41 90
3 Rail #3 | MGTVCCAUX 1.8 1.62 1.53 0 5 1 10.41 90

Notes:

1. The values defined in these columns are the voltage, current, and temperature thresholds that will cause the regulator to shut down
if the value is exceeded.

For more information about the UCD9248PFC, PTD08A010W, PTD08A020W,
PTD08D021W, LMZ12002, TL1962ADC, and TPS51200DR power system components see
[Ref 9].

XADC Header

[Figure 1-2, callout 33]

7 Series FPGAs provide an Analog Front End (XADC) block. The XADC block includes a
dual 12-bit, 1 MSPS Analog-to-Digital Convertor (ADC) and on-chip sensors.

See UG480, 7 Series FPGAs XADC Dual 12-Bit 1IMSPS Analog-to-Digital Converter User Guide
for details on the capabilities of the analog front end. Figure 1-37 shows the KC705 board
XADC support features.
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Figure 1-37: Header XADC_VREF Voltage Source Options

The KC705 board supports both the internal FPGA sensor measurements and the external
measurement capabilities of the XADC. Internal measurements of the die temperature,
VCCINT, VCCAUX, and VCCBRAM are available. The KC705 board VCCINT and
VCCBRAM are provided by a common 1.0 V supply.

Jumper J47 can be used to select either an external differential voltage reference
(XADC_VREF) or on-chip voltage reference (jumper J47 2-3) for the analog-to-digital
converter.

For external measurements an XADC header (J46) is provided. This header can be used to
provide analog inputs to the FPGA's dedicated VP/VN channel, and to the VAUXP[0]/
VAUXNI0], VAUXP[8]/VAUXN]8] auxiliary analog input channels. Simultaneous
sampling of Channel 0 and Channel 8 is supported.

A user-provided analog signal multiplexer card can be used to sample additional external
analog inputs using the 4 GPIO pins available on the XADC header as multiplexer address
lines. Figure 1-38 shows the XADC header connections.
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VADJ.

4
XADC VN 1298, XADC VP
XADC VAUXOP 3reol4 -
5 6 XADC_VAUXON
XADC_VCC5V0 _ xADC VAUX8N 718 XADC_VAUX8P
XADC DXP 9FS-2T10
XADC VREF 11 Foof12 XADC_DXN
13 Food 14 XADC VCC HEADER
15 16
XADC GPIO 1 17 Foo1 18 XADC GPIO 0
XADC GPIO 3 19 Foo7 20 XADC GPIO 2
"= GND

\XADC_AGND N/ XADC_AGND
UG810_c1_31_121311

Figure 1-38: XADC header (J46)

Table 1-34 describes the XADC header J46 pin functions.

Table 1-34: XADC Header J46 Pinout

Net Name l‘\iﬁ?nzl:r Description
VN, VP 1,2 Dedicated analog input channel for the XADC.
XADC_VAUXOP, N 3,6 aAﬁ;);iICiz;); é?jj?;g rl:;};l;’; gsiiTel 0. Also supports use as IO inputs when anti
XADC_VAUXSN, P 78 aAﬁ;);iICiz;); é?jj?;g rl:;};l;’; gsiiTel 8. Also supports use as IO inputs when anti
DXP, DXN 9,12 Access to thermal diode.
XADC_AGND 4,5,10 Analog ground reference.
XADC_VREF 11 1.25V reference from the board.
XADC_VCC5V0 13 Filtered 5V supply from board.
XADC_VCC_HEADER 14 Analog 1.8V supply for XADC.
VAD]J 15 VCCO supply for bank which is the source of DIO pins.
GND 16 Digital Ground (board) Reference
Digital IO. These pins should come from the same bank. These IOs should not
XADC_GPIO_3,2,1,0 | 19,20,17, 18 | be shared with other functions because they are required to support three-state

operation.
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Configuration Options
The FPGA on the KC705 board can be configured by the following methods:

e Master BPI (uses the Linear BPI Flash).

e Master SPI (uses the Quad-SPI Flash).

* JTAG (uses the USB-to-JTAG Bridge or Download cable). See USB JTAG Module,
page 24 for more information

See UG470, 7 Series FPGAs Configuration User Guide for details on configuration modes.

The method used to configure the FPGA is controlled by the mode pin (M2, M1, M0)
settings selected through DIP switch SW13. Table 1-35 lists the supported mode switch

settings.

Table 1-35: Mode Switch SW13 Settings

Master SPI 001 x1, x2, x4 Output
Master BPI 010 x8, x16 Output
JTAG 101 x1 Not Applicable

Figure 1-39 shows mode switch SW13.

veeavs
R401 R402
220Q 220Q
swig o>
FLASH_A25 10 O&:‘ 1
FLASH_A24 9 -:| 2
FPGA_M2 8 -:| 3 \
FPGA_MA1 7 l:- 4 )
FPGA_MO o ¢ mm
SDA05H1SBD
R396 R398 R400
1.21kQ 1.21kQ 1.21kQ
0.1W 0.1W 0.1W
1% 1% 1%
R397 R399
1.21kQ 1.21kQ
0.1 W 0.1W
1% 1%
B GND UG810_c1_32_120511

Figure 1-39: Mode Switch

The mode pins settings on SW13 determine if the Linear BPI Flash or the Quad SPI Flash is
used for configuring the FPGA. DIP switch SW13 also provides the upper two address bits
for the Linear BPI Flash and can be used to select one of multiple stored configuration
bitstreams. Figure 1-40 shows the connectivity between the onboard non-volatile Flash
devices used for configuration and the FPGA.

To obtain the fastest configuration speed an external 66 MHz oscillator is wired to the
EMCCLK pin of the FPGA. This allows users to create bitstreams that will configure the
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FPGA over the 16-bit data path from the Linear BPI Flash memory at a maximum
synchronous read rate of 33 MHz. The bitstream stored in the Flash memory must be
generated with a bitgen option to divide the EMCCLK by two.

SW14 U1
I FPGA
T ° ° PROG_B VCCAUXIO (2.0V)
GND - VBATT
Uss SW13 TCK fa—— D11
Mode M2:0] T%Si —— BAS40-04
o N —
P30 1Gb Switch Bank 0 B —
Flash Memory g 5kQ
RST_B INIT_B
B1
CLK CCLK 300 Q I
DONE =~ GND
- - - - = DS20
WE_B FWE_B GREEN
OE_B FOE_B 2
ADV_B YN ADV_B 5740
Bank 15
Part of
CE B SW13 -GND
- oo RS1
oo RSO
A26
A25 |
GND -
L
B A[26:00]
A[27:01] < A[24:16]
A[15:00]
D[15:00] = D[15:00
4 ue3 [ ]
0
u7 j Bank 14
FCS_B
N25Q128A13BSF-40F 1
QUAD SPI
D ] Boot Select Cso_B
aQ A Demultiplexer POUC_B _ ETHERNET MDC
HoLD B |+—] R4
/ ue4 05
W_B 1kQ
Oscillator
EMCCLK
¢ 66 MHz 1
s-B -GND

Figure 1-40: KC705 Board Configuration Circuit
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Appendix A

Default Switch and Jumper Settings

DIP Switch SW11 User GPIO

See Figure 1-2, page 10 Item 24 for location of SW11. Default settings are shown in
Figure A-1 and details are listed in Table A-1.

ON Position = 1

LY

123
GPIO DIP SW

SW11

OFF Position =0

UG810_aB_01_010512

Figure A-1: SW11 Default Settings

Table A-1: SW11 Default Switch Settings

Position Function Default
1 GPIO_DIP_SW3 Off
2 GPIO_DIP_SW2 Off
3 GPIO_DIP_SW1 Off
4 GPIO_DIP_SWO0 Off

DIP Switch SW13 Mode and Flash Address Settings

See Figure 1-2, page 10 Item 29 for location of SW13. Default settings are shown in
Figure A-2 and details are listed in Table A-2.

ON Position = 1

A24
M2

o
=
g\

Figure A-2: SW13 Default Settings

s
4

—*II, A25
~ [

3

SW13

OFF Position = 0

UG810_aB_02_010512
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Table A-2: SW13 Default Switch Settings

Position Function Default
1 FLASH_A25 A25 Off
2 FLASH_A24 A24 Off
3 FPGA_M2 M2 Off
4 FPGA_M1 M1 On
5 FPGA_MO MO Off

Default Jumper Settings

Table A-3: Default Jumper Settings

Default Jumper

Jumper Position
J32 Pin 5 to pin 6
J28 Pin 2 to pin 3
J29 Pin 1 to pin 2
J30 Pin 1 to pin 2
J5 None
J3 Pin 1 to pin 2
J43 Pin 1 to pin 2
J42 None
J47 Pin 1 to pin 2
J48 Pin 2 to pin 3
J53 None
J56 None
J68 Pin 1 to pin 2
J69 Pin 1 to pin 2

The default mode setting M[2:0] = 010 selects Master BPI configuration at board
power-on.

See Figure 1-2, page 10 for locations of jumpers listed in Table A-3.
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Appendix B

VITA 57.1 FMC Connector Pinouts

Figure B-1 shows the pinout of the FPGA mezzanine card (FMC) high pin count (HPC)
connector defined by the VITA 57.1 FMC specification. For a description of how the KC705
board implements the FMC specification, see FPGA Mezzanine Card Interface, page 56
and HPC Connector J22, page 57.

Figure B-1:

K J [ H I G F E
1 |_VREF_B_M2C GND VREF_A_M2C GND GN
2 GND CLK3_M2C_P CLK1_M2C P GND HAOT
3 GND CLK3_M2C_N GND CLK1_M2C_N GND HAO1_N_CC
4 | CLK2_M2C_P GND CLKO_M2C_P GND HA0O_P_CC GND
5 | CLK2_M2C_N GND CLKO_M2C_N GND HAOO_N_CC GND
6 GND HAO3_P GND LA00_P_CC GND HAO5_P GND
7 HAO2_P HAO3_N LA02_P LA00_N_CC HAO4_P HAO5_N GND
8 HAO2_N GND LA02_N GND HAO4_N GND LAO1_P_CC GND
9 GND HAO7_P GND LA03_P GND HA09_P LA0T_N_CC GND
10 HAO6_P HAO7_N LA04_P LA03 N HAO8_P HAO9_N GND LA06_P
11 HAO6_N GND LA04_N GND HAO8_N GND LAO5_P LA06_N
12 GND HAT1_P GND LA08_P GND HA13_P LA05_N GND
13 HA10_P HA11_N LA07_P L[A08_N HA12_P HA13_N GND GND
14 HA10_N GND LA07_N GND HA12_N GND LA09_P LA10_P
15 GND HA14_P GND [A12 P GND HA16_P LA09 N LATON
16 HA17_P_CC HA14_N LA11_P [A12N HA15_P HA16_N GND GND
17 HA17_N_CC GND [AT1N GND HA15_N GND LA13_P GND
18 GND HA18_P GND [A16_P GND HA20_P [A13_N [A14_P
19 HA21_P HA18_N LA15_P LA16_N HA19_P HA20_N GND LA14N
20 HA21_N GND [A15 N GND HA19_N GND LA17_P_CC GND
21 GND HA22_P GND L[A20_P GND HBO3_P [A17_N_CC GND
22 HA23_P HA22_N LA19_P LA20_N HBO2_P HBO3_N GND LA18_P_CC
23 HA23_N GND [A19 N GND HBO2_N GND LA23 P LA18_N_CC
24 GND HBO1_P GND [A22_P GND HBO5_P [A23_N GND
25 HBOO_P_CC HBO1_N LA21_P [A22_ N HBO4_P HBO5_N GND GND
26 HBOO_N_CC GND LA21 N GND HB04_N GND [A26_P LA27_P
27 GND HBO7_P GND LA25_P GND HBO9_P. LA26_N LA27 N
28 HBO6_P_CC HBO7_N LA24_P [A25 N HBO8_P HBO9_N GND GND
29 HBO6_N_CC GND [A24_N GND HBO8_N GND
30 GND HB11_P GND LA29_P GND HB13_P
31 HB10_P HB11_N A28 P [A29 N HB12_P HB13_N
32 HB10_N GND [A28_N GND HB12_N GND
33 GND HB15_P GND LA31_P GND HB19_P
34 HB14_P HB15_N LA30_P LA31_N HB16_P HB19_N
35 HB14_N GND [A30_N GND HB16_N GND
36 GND HB18_P GND LA33_P GND HB21_P GND
37 HB17_P_CC HB18_N [A32_P [A33_N HB20_P HB21_N
38 HB17_N_CC GND [A32_N GND HB20_N
39 GND VIO_B_M2C GND
40 VIO_B_M2C GND RESO

UG810_ac_01_011212

FMC HPC Connector Pinout
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Figure B-2 shows the pinout of the FPGA mezzanine card (FMC) ligh pin count (LPC)
connector defined by the VITA 57.1 FMC specification. For a description of how the KC705
board implements the FMC specification, see FPGA Mezzanine Card Interface, page 56
and LPC Connector ]2, page 61.

K J ] H | G F E B A

1 NC NC VREF_A_M2C GND NC NC NC NC

2 NC NC i CLK1_M2C_P NC NC NC NC

3 NC NC GND CLK1_M2C_N NC NC NC NC

4 NC NC CLKO_M2C_P GND NC NC NC NC

5 NC NC CLKO_M2C_N GND NC NC NC NC

6 NC NC GND LA0O_P_CC NC NC GND NC NC

7 NC NC LA02_P LA0O_N_CC NC NC GND NC NC

8 NC NC LA02_N GND NC NC LAO1_P_CC GND NC NC

9 NC NC GND LA03_P NC NC LAO1_N_CC GND NC NC

10 NC NC LA04_P LAO3_N NC NC GND LA06_P NC NC
11 NC NC LA0O4_N GND NC NC LAO5_P LA0O6_N NC NC
12 NC NC GND LAO8_P NC NC LAO5_N GND NC NC
13 NC NC LAQ7_P LA08_N NC NC GND GND NC NC
14 NC NC LAO7_N GND NC NC LA09_P LA10_P NC NC
15 NC NC GND LA12_P NC NC LAO9_N LA10_N NC NC
16 NC NC LA11_P LA12_N NC NC GND GND NC NC
17 NC NC LA11_N GND NC NC LA13_P GND NC NC
18 NC NC GND LA16_P NC NC LA13_N LA14_P NC NC
19 NC NC LA15_P LA16_N NC NC GND LA14_N NC NC
20 NC NC LA15_N GND NC NC LA17_P_CC GND NC NC
21 NC NC GND LA20_P NC NC LA17_N_CC GND NC NC
22 NC NC LA19_P LA20_N NC NC GND LA18_P_CC NC NC
23 NC NC LA19_N GND NC NC LA23_P LA18_N_CC NC NC
24 NC NC GND LA22_P NC NC LA23_N GND NC NC
25 NC NC LA21_P LA22_N NC NC GND GND NC NC
26 NC NC LA21_N GND NC NC LA26_P LA27_P NC NC
27 NC NC GND LA25_P NC NC LA26_N LA27_N NC NC
28 NC NC LA24_P LA25_N NC NC GND GND NC NC
29 NC NC LA24_N GND NC NC GND NC NC
30 NC NC GND LA29_P NC NC NC NC
31 NC NC LA28_P LA29_N NC NC NC NC
32 NC NC LA28_N GND NC NC NC NC
33 NC NC GND LA31_P NC NC NC NC
34 NC NC LA30_P LA31_N NC NC NC NC
35 NC NC LA30_N GND NC NC NC NC
36 NC NC GND LA33_P NC NC NC NC
37 NC NC LA32_P LA33_N NC NC NC NC
38 NC NC LA32_N GND NC NC NC NC
39 NC NC GND NC NC GND 3P3V NC NC
40 NC NC GND NC NC 3P3V. GND NC NC

UG810_aC_02_031812
Figure B-2: FMC LPC Connector Pinout
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Master Board Constraints

Appendix C

The KC705 board Xilinx® design constraints (XDC) file template provides for designs
targeting the KC705 board. Net names in the constraints listed below correlate with net
names on the latest KC705 board schematic. Users must identify the appropriate pins and
replace the net names below with net names in the user RTL. See UG625, Constraints Guide

for more information.

Users can refer to the XDC files generated by tools such as Memory Interface Generator
(MIG) for memory interfaces and Base System Builder (BSB) for more detailed I/0
standards information required for each particular interface. The FMC connectors J2 and
J22 are connected to 2.5V V., banks. Because each user’s FMC card implements
customer-specific circuitry, the FMC bank I/O standards must be uniquely defined by each

customer.

Note: The constraints file listed in this appendix might not be the latest version. Always refer to the
Kintex-7 KC705 Evaluation Kit product page (www.xilinx.com/kc705), Doc & Designs tab, for the
latest versions of the FPGA pins constraints files (UCF and XDC files). Choose the Xilinx tools link
and then in the search box, search for “KC705 Master UCF and XDC File”.

KC705 Board XDC Listing

set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property
set_property

PACKAGE PIN Y20 [get ports SFP_TX DISABLE]
IOSTANDARD LVCMOS25 [get ports SFP_TX DISABLE]
PACKAGE_PIN Y23 [get ports USER_SMA GPIO_P]
TIOSTANDARD LVCMOS25 [get_ports USER_SMA GPIO P]
PACKAGE PIN Y24 [get ports USER SMA GPIO N]
TOSTANDARD LVCMOS25 [get ports USER_SMA GPIO NI
PACKAGE_PIN Y21 [get ports SDIO_SDWP]
TOSTANDARD LVCMOS25 [get ports SDIO_SDWP]
PACKAGE_PIN AA21 [get_ports SDIO_SDDET]
IOSTANDARD LVCMOS25 [get_ports SDIO_SDDET]
PACKAGE_PIN AB22 [get ports SDIO_CMD_LS]
IOSTANDARD LVCMOS25 [get_ports SDIO_CMD_LS]
PACKAGE PIN AB23 [get ports SDIO CLK LS]
TOSTANDARD LVCMOS25 [get ports SDIO_CLK LS]
PACKAGE_PIN AA22 [get_ports SDIO_DAT2_LS]
TIOSTANDARD LVCMOS25 [get_ports SDIO_DAT2_ LS]
PACKAGE_PIN AA23 [get ports SDIO DAT1 LS]
IOSTANDARD LVCMOS25 [get_ports SDIO_DAT1_LS]
PACKAGE PIN AC20 [get ports SDIO DATO LS]
IOSTANDARD LVCMOS25 [get ports SDIO_DATO_LS]
PACKAGE_PIN AC21 [get_ports SDIO_CD DAT3_LS]
IOSTANDARD LVCMOS25 [get_ports SDIO_CD_DAT3_LS]
PACKAGE_PIN AA20 [get ports FMC LPC LAl2 P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA12_ P]
PACKAGE PIN AB20 [get ports FMC_LPC LA12 N]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LA12 NI]
PACKAGE_PIN AB24 [get_ports FMC_LPC LA13_P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC LA13 P]
PACKAGE_PIN AC25 [get ports FMC_LPC_LA13_N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA13 N]
PACKAGE PIN AC22 [get ports FMC_LPC LA16 P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LAl6_P]
PACKAGE_PIN AD22 [get_ports FMC_LPC LA16_N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC _LA16 N]
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PACKAGE PIN AC24 [get_ports FMC_LPC LA15_P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LA15_P]
PACKAGE PIN AD24 [get ports FMC LPC LA15 N]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC_LA15_N]
PACKAGE PIN AD21 [get ports FMC _LPC LAl4_P]
IOSTANDARD LVCMOS25 [get ports FMC LPC LAl4 P]
PACKAGE PIN AE21 [get ports FMC_LPC LAl4_N]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LAl4 NJ
PACKAGE PIN AE23 [get ports FMC LPC LAO1 CC P]

IOSTANDARD LVCMOS25 [get_ports FMC_LPC_LAOl_CC P]

PACKAGE PIN AF23 [get ports FMC_LPC LAO1_CC NJ

IOSTANDARD LVCMOS25 [get ports FMC LPC LAOl CC N]

PACKAGE PIN AD23 [get_ports FMC_LPC LA0O_CC_P]

IOSTANDARD LVCMOS25 [get_ports FMC LPC LA0O_CC P]

PACKAGE _PIN AE24 [get ports FMC LPC LA0O_CC N]

IOSTANDARD LVCMOS25 [get_ports FMC LPC LA0O_CC_N]

PACKAGE_PIN AF22 [get_ports FMC LPC_CLKO M2C P]

TOSTANDARD LVCMOS25 [get ports FMC LPC CLKO M2C P]

PACKAGE PIN AG23 [get_ports FMC_LPC CLKO M2C N]

IOSTANDARD LVCMOS25 [get_ports FMC_LPC CLKO_M2C N]

PACKAGE PIN AG24 [get ports SI5326 INT ALM LS]

TIOSTANDARD LVCMOS25 [get_ports SI5326_ INT ALM LS]

PACKAGE_PIN AH24 [get_ports HDMI_INT]
IOSTANDARD LVCMOS25 [get ports HDMI_INT]
PACKAGE_PIN AJ24 [get_ports FMC LPC LA10_P]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA10_P]
PACKAGE_PIN AK25 [get ports FMC LPC LA10 N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA10_N]
PACKAGE PIN AE25 [get ports FMC_LPC LA1l P]
TOSTANDARD LVCMOS25 [get ports FMC _LPC LA1l P]
PACKAGE_PIN AF25 [get_ports FMC_LPC LAll N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LAll N]
PACKAGE_PIN AK23 [get ports FMC LPC LAQ09 P]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LAQ09_P]
PACKAGE_PIN AK24 [get_ports FMC LPC_LA09 N]
IOSTANDARD LVCMOS25 [get ports FMC LPC LAQ09 N]
PACKAGE_PIN AG25 [get_ports FMC_LPC LAO7_P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC _LAO7 P]
PACKAGE PIN AH25 [get ports FMC LPC LAO7 N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LAO7_N]
PACKAGE_PIN AF20 [get_ports FMC LPC_LA02_P]
IOSTANDARD LVCMOS25 [get ports FMC LPC LA02 P]
PACKAGE_PIN AF21 [get_ports FMC LPC_LA02_N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA02_N]
PACKAGE_PIN AG22 [get ports FMC LPC LA05_ P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LAO5_P]
PACKAGE PIN AH22 [get ports FMC_LPC LAO5 N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC LAOS N]
PACKAGE_PIN AJ22 [get_ports FMC_LPC_LAO8_P]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA08_P]
PACKAGE_PIN AJ23 [get ports FMC LPC LA08 N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA08_N]
PACKAGE_PIN AG20 [get_ports FMC LPC_LA03_P]
TOSTANDARD LVCMOS25 [get_ports FMC_LPC LA03_P]
PACKAGE_PIN AH20 [get_ports FMC_LPC_LAO03_N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LAO3_N]
PACKAGE PIN AH21 [get_ports FMC LPC_LA04_P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LAO4_P]
PACKAGE_PIN AJ21 [get_ports FMC LPC_LA04_N]
TOSTANDARD LVCMOS25 [get_ports FMC_LPC LA04_N]
PACKAGE_PIN AK20 [get_ports FMC LPC_LA06_P]
TIOSTANDARD LVCMOS25 [get_ports FMC LPC LA06_P]
PACKAGE_PIN AK21 [get ports FMC LPC LA06_N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LAO6_N]
PACKAGE PIN AE20 [get ports SI5326 RST LS]
TOSTANDARD LVCMOS25 [get ports SI5326_ RST LS]
PACKAGE_PIN Y25 [get_ ports ROTARY_ INCB]
TIOSTANDARD LVCMOS25 [get_ports ROTARY INCB]
PACKAGE PIN Y26 [get ports ROTARY INCA]
IOSTANDARD LVCMOS25 [get_ports ROTARY INCA]
PACKAGE_PIN AA26 [get_ports ROTARY PUSH]
IOSTANDARD LVCMOS25 [get_ports ROTARY PUSH]
PACKAGE_PIN W27 [get ports REC_CLOCK C_P]
TOSTANDARD LVDS 25 [get ports REC_CLOCK C P]
PACKAGE_PIN W28 [get_ports REC_CLOCK C N]
TOSTANDARD LVDS_25 [get_ports REC_CLOCK C N]
PACKAGE PIN Y28 [get ports GPIO DIP SW3]
TOSTANDARD LVCMOS25 [get_ports GPIO_DIP_SW3]
PACKAGE_PIN AA28 [get_ports GPIO_DIP SW2]
TIOSTANDARD LVCMOS25 [get_ports GPIO_DIP_SW2]
PACKAGE_PIN W29 [get_ports GPIO DIP_SW1]
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IOSTANDARD LVCMOS25 [get ports GPIO_DIP_SWi]
PACKAGE PIN Y29 [get_ports GPIO DIP_SWO]
IOSTANDARD LVCMOS25 [get ports GPIO DIP SWO]
PACKAGE_PIN AA27 [get_ports XADC GPIO 3]
IOSTANDARD LVCMOS25 [get_ports XADC GPIO_3]
PACKAGE PIN AB28 [get ports XADC GPIO 2]
IOSTANDARD LVCMOS25 [get_ports XADC GPIO_2]
PACKAGE PIN AA25 [get ports XADC GPIO 1]
TOSTANDARD LVCMOS25 [get ports XADC GPIO 1]
PACKAGE_PIN AB25 [get ports XADC GPIO 0]
IOSTANDARD LVCMOS25 [get_ports XADC GPIO 0]
PACKAGE PIN AC29 [get ports FMC LPC LA33 P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC_LA33_P]
PACKAGE PIN AC30 [get ports FMC _LPC LA33_N]
IOSTANDARD LVCMOS25 [get ports FMC LPC LA33 NJ
PACKAGE_PIN Y30 [get_ports FMC LPC_LA32 P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LA32_P]
PACKAGE PIN AA30 [get ports FMC LPC LA32 N]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC_LA32_N]
PACKAGE PIN AD29 [get ports FMC _LPC LA31 P]
IOSTANDARD LVCMOS25 [get ports FMC LPC LA31 P]
PACKAGE PIN AE29 [get_ports FMC_LPC IA31_N]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LA31 NJ
PACKAGE PIN AB29 [get ports FMC LPC LA30 P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC_LA30_P]
PACKAGE PIN AB30 [get ports FMC _LPC LA30_N]
IOSTANDARD LVCMOS25 [get ports FMC LPC LA30 NJ
PACKAGE PIN AD27 [get_ports FMC_LPC LA18 CC_P]

IOSTANDARD LVCMOS25 [get_ports FMC LPC LA18 CC P]

PACKAGE PIN AD28 [get ports FMC LPC LA18 CC NJ

IOSTANDARD LVCMOS25 [get_ports FMC_LPC_LA18_CC N]

PACKAGE_PIN AB27 [get_ports FMC LPC LAl17_ CC_P]

IOSTANDARD LVCMOS25 [get ports FMC LPC LAl7 CC P]

PACKAGE_PIN AC27 [get_ports FMC LPC LA17_CC N]

IOSTANDARD LVCMOS25 [get_ports FMC LPC LA17_ CC N]

PACKAGE _PIN AG29 [get ports FMC LPC CLK1 M2C P]

IOSTANDARD LVCMOS25 [get_ports FMC_LPC_CLK1_M2C P]

PACKAGE PIN AH29 [get ports FMC LPC CLK1 M2C N]

TOSTANDARD LVCMOS25 [get ports FMC LPC CLK1 M2C N]

PACKAGE_PIN AE28 [get_ports FMC_LPC LA29 P]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA29 P]
PACKAGE_PIN AF28 [get ports FMC LPC LA29 N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA29 N]
PACKAGE_PIN AK29 [get_ports FMC LPC_LA26_P]
IOSTANDARD LVCMOS25 [get ports FMC LPC LA26 P]
PACKAGE_PIN AK30 [get_ports FMC_LPC LA26 N]
TOSTANDARD LVCMOS25 [get ports FMC _LPC LA26 NJ
PACKAGE PIN AE30 [get ports FMC LPC LA28 P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA28_P]
PACKAGE_PIN AF30 [get_ports FMC LPC LA28 N]
IOSTANDARD LVCMOS25 [get ports FMC LPC LA28 N]
PACKAGE_PIN AJ28 [get_ports FMC LPC LA27_P]
TIOSTANDARD LVCMOS25 [get_ports FMC LPC LA27 P]
PACKAGE_PIN AJ29 [get ports FMC LPC LA27_N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA27 N]
PACKAGE PIN AG30 [get ports FMC LPC LA24 P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LA24 P]
PACKAGE_PIN AH30 [get_ports FMC_LPC LA24_N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA24 N]
PACKAGE_PIN AC26 [get_ports FMC_LPC LA25 P]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA25_ P]
PACKAGE_PIN AD26 [get_ports FMC LPC_LA25 N]
TOSTANDARD LVCMOS25 [get_ports FMC_LPC LA25 N]
PACKAGE_PIN AJ27 [get_ports FMC_LPC LA22_P]
TOSTANDARD LVCMOS25 [get ports FMC LPC LA22 P]
PACKAGE_PIN AK28 [get ports FMC LPC LA22 N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA22 N]
PACKAGE_PIN AG27 [get_ports FMC LPC LA21 P]
IOSTANDARD LVCMOS25 [get_ports FMC_LPC LA21 P]
PACKAGE_PIN AG28 [get_ports FMC LPC LA21 N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA21 N]
PACKAGE_PIN AH26 [get ports FMC LPC LA23 P]
TOSTANDARD LVCMOS25 [get ports FMC_LPC_LA23 P]
PACKAGE PIN AH27 [get ports FMC LPC LA23 N]
TOSTANDARD LVCMOS25 [get_ports FMC_LPC LA23 N]
PACKAGE_PIN AF26 [get_ports FMC_LPC LA20_P]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA20_P]
PACKAGE_PIN AF27 [get_ports FMC_LPC LA20 N]
IOSTANDARD LVCMOS25 [get_ports FMC LPC LA20_ N]
PACKAGE_PIN AJ26 [get_ports FMC LPC LA19 P]
TOSTANDARD LVCMOS25 [get_ports FMC_LPC LA19 P]
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PACKAGE_PIN AK26 [get_ports FMC_LPC_LA19 N]
TOSTANDARD LVCMOS25 [get ports FMC_LPC _LA19 NJ]
PACKAGE PIN AE26 [get ports GPIO LED 4 LS]
TOSTANDARD LVCMOS25 [get ports GPIO_LED 4_LS]
PACKAGE PIN R19 [get ports PHY RXDA4]
IOSTANDARD LVCMOS25 [get ports PHY RXD4]
PACKAGE_PIN P24 [get ports FLASH DO]
IOSTANDARD LVCMOS25 [get_ports FLASH DO]
PACKAGE PIN R25 [get ports FLASH D1]
IOSTANDARD LVCMOS25 [get_ports FLASH D1]
PACKAGE_PIN R20 [get ports FLASH D2]
IOSTANDARD LVCMOS25 [get ports FLASH D2]
PACKAGE_PIN R21 [get ports FLASH D3]
IOSTANDARD LVCMOS25 [get_ports FLASH D3]
PACKAGE PIN R23 [get ports PHY MDC]
IOSTANDARD LVCMOS25 [get_ports PHY MDC]
PACKAGE_PIN R24 [get ports FPGA EMCCLK]
IOSTANDARD LVCMOS25 [get ports FPGA EMCCLK]
PACKAGE_PIN T20 [get ports FLASH D4]
TIOSTANDARD LVCMOS25 [get_ports FLASH D4]
PACKAGE PIN T21 [get ports FLASH D5]
IOSTANDARD LVCMOS25 [get_ports FLASH D5]
PACKAGE_PIN T22 [get ports FLASH D6]
IOSTANDARD LVCMOS25 [get ports FLASH D6]
PACKAGE_PIN T23 [get ports FLASH D7]
IOSTANDARD LVCMOS25 [get_ports FLASH D7]
PACKAGE PIN U19 [get ports FPGA FCS]
IOSTANDARD LVCMOS25 [get_ports FPGA FCS]
PACKAGE_PIN U20 [get ports FLASH D8]
IOSTANDARD LVCMOS25 [get ports FLASH D8]
PACKAGE_PIN P29 [get ports FLASH D9]
IOSTANDARD LVCMOS25 [get_ports FLASH D9]
PACKAGE PIN R29 [get ports FLASH D10]
IOSTANDARD LVCMOS25 [get_ports FLASH D10]
PACKAGE_PIN P27 [get ports FLASH D11]
IOSTANDARD LVCMOS25 [get ports FLASH D11
PACKAGE_PIN P28 [get ports FLASH D12]
IOSTANDARD LVCMOS25 [get_ports FLASH D12]
PACKAGE PIN R30 [get ports PHY CRS]
IOSTANDARD LVCMOS25 [get_ports PHY CRS]
PACKAGE_PIN T30 [get ports FLASH D13]
IOSTANDARD LVCMOS25 [get ports FLASH D13]
PACKAGE_PIN P26 [get ports FLASH D14]
IOSTANDARD LVCMOS25 [get_ports FLASH D14]
PACKAGE PIN R26 [get ports FLASH D15]
IOSTANDARD LVCMOS25 [get_ports FLASH D15]
PACKAGE PIN R28 [get ports PHY RXCTL RXDV]
IOSTANDARD LVCMOS25 [get ports PHY RXCTL RXDV]
PACKAGE_PIN T28 [get ports PHY RXD7]
IOSTANDARD LVCMOS25 [get_ports PHY RXD7]
PACKAGE PIN T26 [get ports PHY RXD6]
TIOSTANDARD LVCMOS25 [get_ports PHY RXD6]
PACKAGE PIN T27 [get ports PHY RXD5]
TOSTANDARD LVCMOS25 [get_ports PHY RXD5]
PACKAGE_PIN U27 [get ports PHY RXCLK]
IOSTANDARD LVCMOS25 [get_ports PHY RXCLK]
PACKAGE PIN U28 [get_ports PHY RXD3]
IOSTANDARD LVCMOS25 [get_ports PHY RXD3]
PACKAGE PIN T25 [get ports PHY RXD2]
IOSTANDARD LVCMOS25 [get_ports PHY RXD2]
PACKAGE_PIN U25 [get ports PHY RXD1]
IOSTANDARD LVCMOS25 [get_ports PHY RXD1]
PACKAGE_PIN U29 [get_ports FLASH WAIT]
IOSTANDARD LVCMOS25 [get_ports FLASH WAIT]
PACKAGE PIN U30 [get ports PHY RXDO]
TOSTANDARD LVCMOS25 [get_ports PHY RXDO]
PACKAGE_PIN V26 [get ports PHY RXER]
IOSTANDARD LVCMOS25 [get_ports PHY RXER]
PACKAGE_PIN V27 [get_ports FLASH Al5]
IOSTANDARD LVCMOS25 [get_ports FLASH Al5]
PACKAGE_PIN V29 [get ports FLASH Al4]
IOSTANDARD LVCMOS25 [get_ports FLASH Al4]
PACKAGE_PIN V30 [get ports FLASH Al13]
IOSTANDARD LVCMOS25 [get_ports FLASH Al3]
PACKAGE_PIN V25 [get_ports FLASH Al2]
IOSTANDARD LVCMOS25 [get_ports FLASH Al2]
PACKAGE_PIN W26 [get ports FLASH All]
IOSTANDARD LVCMOS25 [get_ports FLASH All
PACKAGE_PIN V19 [get ports FLASH A10]
IOSTANDARD LVCMOS25 [get_ports FLASH AlQ
PACKAGE_PIN V20 [get_ports FLASH A9]
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IOSTANDARD LVCMOS25 [get_ports FLASH A9]
PACKAGE_PIN W23 [get ports FLASH A8]
IOSTANDARD LVCMOS25 [get ports FLASH A8]
PACKAGE_PIN W24 [get ports FLASH A7]
TIOSTANDARD LVCMOS25 [get_ports FLASH A7]
PACKAGE PIN U22 [get ports SM_FAN TACH]
IOSTANDARD LVCMOS25 [get_ports SM FAN TACH]
PACKAGE_PIN U23 [get ports FLASH A6]
IOSTANDARD LVCMOS25 [get ports FLASH A6]
PACKAGE_PIN V21 [get ports FLASH AS]
TIOSTANDARD LVCMOS25 [get_ports FLASH AS5]
PACKAGE PIN V22 [get ports FLASH A4]
IOSTANDARD LVCMOS25 [get_ports FLASH A4]
PACKAGE_PIN U24 [get ports FLASH A3]
IOSTANDARD LVCMOS25 [get ports FLASH A3]
PACKAGE_PIN V24 [get ports FLASH A2]
IOSTANDARD LVCMOS25 [get_ports FLASH A2]
PACKAGE PIN W21 [get ports FLASH Al]
IOSTANDARD LVCMOS25 [get_ports FLASH Al
PACKAGE_PIN W22 [get ports FLASH AO]
IOSTANDARD LVCMOS25 [get ports FLASH AO0]
PACKAGE_PIN W19 [get_ports PHY COL]
IOSTANDARD LVCMOS25 [get_ports PHY COL]
PACKAGE PIN M19 [get ports USB TX]

IOSTANDARD LVCMOS25 [get_ports USB_TX]

PACKAGE PIN J23 [get ports XADC VAUXOP R]
IOSTANDARD LVCMOS25 [get ports XADC VAUXOP_R]
PACKAGE_PIN J24 [get ports XADC VAUXON_R]
IOSTANDARD LVCMOS25 [get_ports XADC VAUXON R]
PACKAGE PIN L22 [get ports XADC VAUX8P R]
IOSTANDARD LVCMOS25 [get_ports XADC VAUXSP_R]
PACKAGE PIN L23 [get ports XADC VAUXSN R]
IOSTANDARD LVCMOS25 [get ports XADC VAUXSN R]
PACKAGE_PIN K23 [get_ports USB_RTS]
IOSTANDARD LVCMOS25 [get_ports USB_RTS]
PACKAGE_PIN K24 [get ports USB_RX]

IOSTANDARD LVCMOS25 [get_ports USB_RX]

PACKAGE PIN L21 [get ports IIC SDA MAIN]
IOSTANDARD LVCMOS25 [get ports IIC SDA MAIN]
PACKAGE_PIN K21 [get ports IIC SCL MAIN]
TIOSTANDARD LVCMOS25 [get_ports IIC SCL_MAIN]
PACKAGE PIN J21 [get ports PHY MDIO]
TOSTANDARD LVCMOS25 [get_ports PHY MDIO]
PACKAGE PIN J22 [get ports FMC LPC_PRSNT M2C B LS]
TOSTANDARD LVCMOS25 [get ports FMC_LPC PRSNT M2C B LS]
PACKAGE_PIN M20 [get_ports FMC_HPC_PRSNT M2C B LS]
TOSTANDARD LVCMOS25 [get ports FMC_HPC PRSNT M2C B LS]
PACKAGE_PIN 120 [get ports PHY RESET]
IOSTANDARD LVCMOS25 [get_ports PHY RESET]
PACKAGE PIN J29 [get ports FMC HPC PG M2C LS]
TOSTANDARD LVCMOS25 [get ports FMC _HPC PG M2C LS]
PACKAGE_PIN H29 [get ports FMC_C2M PG LS]
IOSTANDARD LVCMOS25 [get ports FMC_C2M PG LS]
PACKAGE_PIN J27 [get ports FMC_VADJ ON B LS]
TOSTANDARD LVCMOS25 [get ports FMC_VADJ ON_B LS]
PACKAGE_PIN J28 [get ports PHY TXD7]
IOSTANDARD LVCMOS25 [get_ports PHY TXD7
PACKAGE_PIN L30 [get ports PHY TXDé6]
IOSTANDARD LVCMOS25 [get_ports PHY TXD6]
PACKAGE_PIN K30 [get_ports PHY TXC GTXCLK]
IOSTANDARD LVCMOS25 [get_ports PHY TXC GTXCLK]
PACKAGE PIN K26 [get ports PHY TXD5]
TOSTANDARD LVCMOS25 [get ports PHY TXD5
PACKAGE_PIN J26 [get ports PHY TXD4]
TIOSTANDARD LVCMOS25 [get_ports PHY TXD4]
PACKAGE_PIN L26 [get_ports SM_FAN PWM
IOSTANDARD LVCMOS25 [get_ports SM FAN PWM
PACKAGE_PIN 127 [get_ ports USB_CTS]

TOSTANDARD LVCMOS25 [get_ports USB_CTS]
PACKAGE_PIN 125 [get ports USER SMA CLOCK P]
TOSTANDARD LVDS 25 [get ports USER SMA CLOCK P]
PACKAGE_PIN K25 [get_ports USER SMA CLOCK NI]
TOSTANDARD LVDS_25 [get_ports USER_SMA_CLOCK N]
PACKAGE PIN K28 [get ports USER CLOCK P]
TOSTANDARD LVDS 25 [get_ports USER_CLOCK_P]
PACKAGE_PIN K29 [get ports USER_CLOCK N]
TOSTANDARD LVDS 25 [get ports USER CLOCK NJ
PACKAGE_PIN M28 [get_ports PHY TXCLK]
IOSTANDARD LVCMOS25 [get_ports PHY TXCLK]
PACKAGE_PIN 128 [get ports PHY TXD3]
TOSTANDARD LVCMOS25 [get ports PHY TXD3]
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PACKAGE_PIN M29 [get ports PHY TXD2]
IOSTANDARD LVCMOS25 [get_ports PHY TXD2]
PACKAGE PIN M30 [get ports FLASH ADV B]
IOSTANDARD LVCMOS25 [get_ports FLASH ADV_B]
PACKAGE_PIN N27 [get ports PHY TXDO]
IOSTANDARD LVCMOS25 [get ports PHY TXDO]
PACKAGE_PIN M27 [get ports PHY TXCTL_TXEN]
IOSTANDARD LVCMOS25 [get_ports PHY TXCTL TXEN]
PACKAGE PIN N29 [get ports PHY TXER]
IOSTANDARD LVCMOS25 [get_ports PHY TXER]
PACKAGE PIN N30 [get ports PHY INT]
IOSTANDARD LVCMOS25 [get ports PHY INT]
PACKAGE_PIN N25 [get ports PHY TXD1]
IOSTANDARD LVCMOS25 [get_ports PHY TXD1]
PACKAGE PIN N26 [get ports FLASH A23]
IOSTANDARD LVCMOS25 [get_ports FLASH A23]
PACKAGE_PIN N19 [get ports FLASH A22]
IOSTANDARD LVCMOS25 [get ports FLASH A22]
PACKAGE_PIN N20 [get ports FLASH A21]
IOSTANDARD LVCMOS25 [get_ports FLASH A21
PACKAGE PIN N21 [get ports FLASH A20]
IOSTANDARD LVCMOS25 [get_ports FLASH A20
PACKAGE_PIN N22 [get ports FLASH Al9]
IOSTANDARD LVCMOS25 [get ports FLASH Al9]
PACKAGE_PIN P23 [get ports IIC MUX RESET B]
IOSTANDARD LVCMOS25 [get ports IIC MUX RESET B]
PACKAGE PIN N24 [get ports FLASH A18]
IOSTANDARD LVCMOS25 [get_ports FLASH A18]
PACKAGE_PIN P21 [get ports FLASH Al7]
IOSTANDARD LVCMOS25 [get ports FLASH Al7]
PACKAGE_PIN P22 [get ports FLASH Al6]
IOSTANDARD LVCMOS25 [get_ports FLASH Al6]
PACKAGE PIN M24 [get ports FLASH OE B]
IOSTANDARD LVCMOS25 [get ports FLASH OE_B]
PACKAGE PIN M25 [get ports FLASH FWE B]
TOSTANDARD LVCMOS25 [get ports FLASH FWE B]
PACKAGE_PIN M22 [get ports FLASH A25]
IOSTANDARD LVCMOS25 [get_ports FLASH A25]
PACKAGE PIN M23 [get ports FLASH A24]
IOSTANDARD LVCMOS25 [get_ports FLASH A24]
PACKAGE PIN P19 [get ports SFP _LOS LS]
IOSTANDARD LVCMOS25 [get ports SFP_LOS_LS]
PACKAGE_PIN F23 [get_ports PCIE WAKE B_LS]
IOSTANDARD LVCMOS25 [get ports PCIE WAKE B IS]
PACKAGE PIN B23 [get ports HDMI R DO]
TOSTANDARD LVCMOS25 [get ports HDMI_R DO]
PACKAGE PIN A23 [get ports HDMI R D1]
IOSTANDARD LVCMOS25 [get ports HDMI_R D1]
PACKAGE_PIN E23 [get ports HDMI_R D2]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D2]
PACKAGE PIN D23 [get ports HDMI R D3]
TOSTANDARD LVCMOS25 [get ports HDMI_R D3]
PACKAGE PIN F25 [get ports HDMI R D4]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D4]
PACKAGE_PIN E25 [get ports HDMI_R D5]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D5]
PACKAGE_PIN E24 [get_ports HDMI_R_D6]
TOSTANDARD LVCMOS25 [get ports HDMI_R Dé]
PACKAGE PIN D24 [get ports HDMI R D7]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D7]
PACKAGE_PIN F26 [get ports HDMI_R D8]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D8]
PACKAGE_PIN E26 [get_ports HDMI_R D9]
TOSTANDARD LVCMOS25 [get ports HDMI_R D9]
PACKAGE PIN G23 [get ports HDMI R D10]
TOSTANDARD LVCMOS25 [get ports HDMI_R D10
PACKAGE_PIN G24 [get_ports HDMI_R D11]
TIOSTANDARD LVCMOS25 [get_ports HDMI_R D11
PACKAGE_PIN B27 [get_ports FMC HPC LA16_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LAl6_P]
PACKAGE PIN A27 [get ports FMC HPC LA16 N]
TOSTANDARD LVCMOS25 [get_ports FMC _HPC LAl6_N]
PACKAGE_PIN C24 [get ports FMC HPC_LA15_P]
IOSTANDARD LVCMOS25 [get ports FMC HPC LA15 P]
PACKAGE_PIN B24 [get ports FMC HPC LA15 N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LA15 N]
PACKAGE PIN B28 [get ports FMC HPC LA14 P]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC LAl4 P]
PACKAGE_PIN A28 [get ports FMC HPC_LAl4 N]
IOSTANDARD LVCMOS25 [get ports FMC HPC LAl4 N]
PACKAGE _PIN A25 [get_ports FMC_HPC_LA13_P]
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IOSTANDARD LVCMOS25 [get_ports FMC_HPC LA13_P]
PACKAGE PIN A26 [get ports FMC HPC IA13 N]

IOSTANDARD LVCMOS25 [get ports FMC HPC LA13 NJ
PACKAGE_PIN D26 [get_ports FMC HPC LA0L_CC_P]

IOSTANDARD LVCMOS25 [get_ports FMC HPC LAQ1_CC_P]

PACKAGE_PIN C26 [get ports FMC_HPC LAO1 CC N]

IOSTANDARD LVCMOS25 [get_ports FMC HPC LA01_CC N]

PACKAGE_PIN C25 [get_ports FMC_HPC LA0OO0_CC P]

TOSTANDARD LVCMOS25 [get ports FMC HPC LAOO CC P]

PACKAGE_PIN B25 [get_ports FMC HPC LA00_CC N]

IOSTANDARD LVCMOS25 [get_ports FMC HPC LAOO_CC N]

PACKAGE PIN D27 [get ports FMC HPC CLKO M2C P]

IOSTANDARD LVCMOS25 [get_ports FMC_HPC CLKO_M2C_P]

PACKAGE PIN C27 [get ports FMC HPC CLKO M2C NJ

TOSTANDARD LVCMOS25 [get ports FMC HPC CLKO M2C N]

PACKAGE_PIN E28 [get ports FMC_HPC LAO7_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO7_P]
PACKAGE_PIN D28 [get ports FMC_HPC_LAO7_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO7 N]
PACKAGE PIN C29 [get_ports FMC_HPC LA12_ P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LA12 P]
PACKAGE_PIN B29 [get ports FMC_HPC LA12 N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LA12_ N]
PACKAGE_PIN D29 [get ports FMC_HPC_LA10 P]
TIOSTANDARD LVCMOS25 [get ports FMC_HPC LA10_P]
PACKAGE PIN C30 [get ports FMC_HPC_LA10_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LA10 N]
PACKAGE_PIN B30 [get ports FMC_HPC LAO09_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAOS_P]
PACKAGE_PIN A30 [get ports FMC_HPC_LA09 N]
TIOSTANDARD LVCMOS25 [get _ports FMC_HPC LA09 N]
PACKAGE PIN E29 [get ports FMC_HPC_LAO8_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO8_P]
PACKAGE_PIN E30 [get ports FMC_HPC LAO08_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO8_N]
PACKAGE PIN H24 [get ports FMC_HPC_LAO2_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO2_ P]
PACKAGE_PIN H25 [get ports FMC_HPC_LA02_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO2_N]
PACKAGE_PIN G28 [get ports FMC_HPC LAO4 P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO4_P]
PACKAGE_PIN F28 [get ports FMC_HPC_LAO4_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO4 N]
PACKAGE_PIN G27 [get_ports FMC_HPC LAll P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAll P]
PACKAGE_PIN F27 [get ports FMC_HPC LAll N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAll N]
PACKAGE PIN G29 [get_ports FMC_HPC_LAOS_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO5_P]
PACKAGE_PIN F30 [get ports FMC_HPC_LAOS_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAOS_N]
PACKAGE_PIN H26 [get ports FMC_HPC LAO3_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO3_P]
PACKAGE_PIN H27 [get_ports FMC_HPC_LA03_N]
TIOSTANDARD LVCMOS25 [get ports FMC_HPC LAO3_N]
PACKAGE_PIN H30 [get_ports FMC_HPC_LAO6_P]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC LA0O6_P]
PACKAGE_PIN G30 [get ports FMC_HPC LA06_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC LAO6_N]
PACKAGE PIN G25 [get ports PCIE PERST LS]
TOSTANDARD LVCMOS25 [get ports PCIE PERST LS]
PACKAGE_PIN G19 [get_ports GPIO_LED 5 LS]
TOSTANDARD LVCMOS25 [get_ports GPIO_LED 5_LS]
PACKAGE_PIN K18 [get_ports HDMI_R_CLK]
TOSTANDARD LVCMOS25 [get ports HDMI_R_CLK]
PACKAGE_PIN J18 [get_ports HDMI_R HSYNC]
TOSTANDARD LVCMOS25 [get ports HDMI_R HSYNC]
PACKAGE_PIN H20 [get_ports HDMI_R_VSYNC]
TOSTANDARD LVCMOS25 [get_ports HDMI_R VSYNC]
PACKAGE_PIN G20 [get_ports HDMI_SPDIF OUT LS]

IOSTANDARD LVCMOS25 [get_ports HDMI_SPDIF OUT LS]

PACKAGE_PIN J17 [get ports HDMI_R_SPDIF]
IOSTANDARD LVCMOS25 [get_ports HDMI_R SPDIF]
PACKAGE PIN H17 [get ports HDMI R DE]
IOSTANDARD LVCMOS25 [get_ports HDMI_R DE]
PACKAGE_PIN J19 [get_ports HDMI_R D12]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D12]
PACKAGE_PIN H19 [get_ports HDMI_R D13]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D13]
PACKAGE_PIN L17 [get ports HDMI_R D14]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D14]
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PACKAGE_PIN L18 [get_ports HDMI_R _D15]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D15]
PACKAGE PIN K19 [get ports HDMI R D16]
IOSTANDARD LVCMOS25 [get_ports HDMI_R D16]
PACKAGE PIN K20 [get ports HDMI_R D17]
TOSTANDARD LVCMOS25 [get ports HDMI R D17]
PACKAGE PIN H21 [get_ports FMC HPC IA33_P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC LA33_P]
PACKAGE PIN H22 [get ports FMC HPC LA33 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC _LA33_N]
PACKAGE PIN D21 [get ports FMC HPC LA32 P]
IOSTANDARD LVCMOS25 [get ports FMC HPC LA32 P]
PACKAGE PIN C21 [get_ports FMC HPC IA32 N]
IOSTANDARD LVCMOS25 [get_ports FMC HPC LA32 N]
PACKAGE PIN G22 [get ports FMC HPC LA31 P]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC LA31_P]
PACKAGE PIN F22 [get ports FMC HPC LA31 N]
IOSTANDARD LVCMOS25 [get ports FMC HPC LA31 NJ
PACKAGE PIN D22 [get_ports FMC HPC LA30_P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC LA30_P]
PACKAGE PIN C22 [get ports FMC HPC LA30 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC _LA30_N]
PACKAGE PIN F21 [get ports FMC HPC IA18 CC P]

IOSTANDARD LVCMOS25 [get ports FMC HPC LA18 CC P]

PACKAGE_PIN E21 [get_ports FMC_HPC LA18 CC N]

IOSTANDARD LVCMOS25 [get_ports FMC HPC LA18 CC N]

PACKAGE _PIN F20 [get ports FMC _HPC LAl7 CC P]

IOSTANDARD LVCMOS25 [get_ports FMC_HPC LA17_CC P]

PACKAGE PIN E20 [get ports FMC HPC IA17 CC N]

IOSTANDARD LVCMOS25 [get ports FMC HPC LA17 CC N]

PACKAGE_PIN D17 [get_ports FMC HPC_CLK1 M2C_P]

TIOSTANDARD LVCMOS25 [get_ports FMC HPC CLK1_M2C P]

PACKAGE_PIN D18 [get ports FMC_HPC CLK1 M2C N]

IOSTANDARD LVCMOS25 [get_ports FMC HPC CLK1_M2C NI

PACKAGE PIN E19 [get ports FMC_HPC LA20 P]
TOSTANDARD LVCMOS25 [get ports FMC HPC LA20 P]
PACKAGE_PIN D19 [get ports FMC HPC_LA20_N]
TOSTANDARD LVCMOS25 [get ports FMC _HPC LA20 NJ]
PACKAGE PIN D16 [get ports FMC HPC LA28 P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LA28_P]
PACKAGE_PIN Cl6 [get ports FMC_HPC LA28 N]
IOSTANDARD LVCMOS25 [get ports FMC HPC LA28 NJ
PACKAGE_PIN G18 [get_ports FMC_HPC LA19 P]
TIOSTANDARD LVCMOS25 [get_ports FMC HPC LA19 P]
PACKAGE _PIN F18 [get ports FMC _HPC LA19 N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LA19 N]
PACKAGE PIN Cl7 [get ports FMC_HPC LA29 P]
TOSTANDARD LVCMOS25 [get ports FMC HPC LA29 P]
PACKAGE_PIN B17 [get ports FMC HPC_LA29 N]
TOSTANDARD LVCMOS25 [get ports FMC _HPC LA29 N]
PACKAGE _PIN G17 [get ports FMC_HPC LA25 P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC LA25_ P]
PACKAGE_PIN F17 [get_ports FMC_HPC LA25 N]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC LA25 N]
PACKAGE_PIN C20 [get ports FMC HPC_LA22 P]
TOSTANDARD LVCMOS25 [get ports FMC _HPC LA22 P]
PACKAGE_PIN B20 [get_ports FMC_HPC_LA22 NI]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LA22 N]
PACKAGE_PIN Al6 [get ports FMC_HPC LA24 P]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC LA24 P]
PACKAGE_PIN Al7 [get_ports FMC_HPC LA24 N]
TOSTANDARD LVCMOS25 [get ports FMC _HPC LA24 N]
PACKAGE _PIN A20 [get_ports FMC_HPC_LA21 P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LA21 P]
PACKAGE PIN A21 [get ports FMC _HPC LA21 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC LA21 NI]
PACKAGE_PIN B18 [get ports FMC HPC_LA26_P]
TOSTANDARD LVCMOS25 [get ports FMC _HPC LA26 P]
PACKAGE PIN Al8 [get_ports FMC_HPC_LA26 NI
TIOSTANDARD LVCMOS25 [get_ports FMC HPC LA26_N]
PACKAGE_PIN B22 [get_ports FMC_HPC LA23 P]
TOSTANDARD LVCMOS25 [get_ports FMC _HPC LA23 P]
PACKAGE_PIN A22 [get ports FMC HPC_LA23 N]
TOSTANDARD LVCMOS25 [get ports FMC _HPC LA23 NJ]
PACKAGE _PIN C19 [get_ports FMC_HPC_LA27 P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_LA27_P]
PACKAGE PIN B19 [get ports FMC _HPC LA27 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC LA27 NI
PACKAGE_PIN E18 [get ports GPIO_LED 6_LS]
IOSTANDARD LVCMOS25 [get ports GPIO LED 6 LS]
PACKAGE PIN G12 [get_ports GPIO_SW_C]
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IOSTANDARD LVCMOS25 [get_ports GPIO_SW_C]
PACKAGE PIN L16 [get ports FMC HPC HA13 P]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA13 P]
PACKAGE_PIN K16 [get_ports FMC HPC HA13 N]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HA13 NJ
PACKAGE PIN L15 [get ports FMC HPC HA16 P]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA16_P]
PACKAGE PIN K15 [get ports FMC HPC HAl6 N]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA16 NJ
PACKAGE PIN L12 [get_ports FMC HPC HA23 P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HA23 P]
PACKAGE PIN L13 [get ports FMC HPC HA23 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA23 N]
PACKAGE PIN K13 [get ports FMC HPC HA20 P]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA20 P]
PACKAGE PIN J13 [get_ports FMC HPC HA20 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA20 N]
PACKAGE PIN K14 [get ports FMC HPC HA18 P]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA18_P]
PACKAGE PIN J14 [get ports FMC HPC HA18 N]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA18 NJ
PACKAGE PIN L1l [get_ports FMC HPC HA22 P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HA22 P]
PACKAGE PIN K11 [get ports FMC HPC HA22 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC _HA22 N]
PACKAGE PIN H15 [get ports FMC HPC HA15 P]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA1S P]
PACKAGE_PIN G15 [get_ports FMC HPC HA15 N]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HA15 NJ
PACKAGE PIN J11 [get ports FMC HPC HA21 P]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA21 P]
PACKAGE PIN J12 [get ports FMC HPC HA21 N]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA21 NJ
PACKAGE PIN J16 [get_ports FMC HPC HAl4 P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HAl4 P]
PACKAGE PIN H16 [get ports FMC HPC HAl4 N]
IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA14 N]
PACKAGE PIN H1l [get ports FMC HPC HA19 P]
IOSTANDARD LVCMOS25 [get ports FMC HPC HA19 P]
PACKAGE PIN H12 [get_ports FMC HPC HA19 N]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HA19 NJ
PACKAGE PIN H14 [get ports FMC HPC HAOL CC P]

IOSTANDARD LVCMOS25 [get_ports FMC HPC HAQ1l_CC_P]

PACKAGE_PIN G14 [get_ports FMC_HPC HAO1l_CC N]

IOSTANDARD LVCMOS25 [get ports FMC HPC HAQ1l CC NJ

PACKAGE_PIN G13 [get_ports FMC HPC HA17 CC_P]

IOSTANDARD LVCMOS25 [get_ports FMC HPC HA17_CC P]

PACKAGE PIN F13 [get ports FMC HPC HA17 CC N]

IOSTANDARD LVCMOS25 [get_ports FMC_HPC HA17_CC N]

PACKAGE_PIN D12 [get_ports FMC_HPC HA00_CC P]

IOSTANDARD LVCMOS25 [get ports FMC HPC HAQ0 CC P]

PACKAGE_PIN D13 [get_ports FMC_HPC HA00_CC N]

IOSTANDARD LVCMOS25 [get_ports FMC HPC HAQ0_ CC N]

PACKAGE _PIN F12 [get_ports FMC_HPC_HA09 P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_HA09_P]
PACKAGE PIN E13 [get ports FMC HPC HA09 N]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC HAQ09_N]
PACKAGE_PIN C12 [get ports FMC HPC_HAO3_P]
TOSTANDARD LVCMOS25 [get ports FMC HPC HAO03 P]
PACKAGE_PIN Bl2 [get_ports FMC_HPC_HA03_N]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HAQ03_N]
PACKAGE_PIN F11 [get ports FMC_HPC HAO04_ P]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC HAO04_P]
PACKAGE_PIN E11 [get ports FMC_HPC_HA04 N]
TOSTANDARD LVCMOS25 [get ports FMC HPC HAO4 N]
PACKAGE _PIN All [get_ports FMC_HPC HA10_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_HA10_P]
PACKAGE_PIN Al2 [get ports FMC_HPC HA10 N]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC HA10_N]
PACKAGE_PIN D11 [get_ports FMC_HPC HAO02_ P]
IOSTANDARD LVCMOS25 [get ports FMC HPC HAO02 P]
PACKAGE _PIN Cl1l [get_ports FMC_HPC_HA02_N]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_HAO02_N]
PACKAGE PIN F15 [get ports FMC HPC HAO5 P]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC HAQO5_P]
PACKAGE_PIN E16 [get ports FMC_HPC_HA05_N]
TOSTANDARD LVCMOS25 [get ports FMC HPC HAO5 NJ
PACKAGE PIN El4 [get_ports FMC_HPC_HA08_P]
IOSTANDARD LVCMOS25 [get_ports FMC HPC HAQ08_P]
PACKAGE_PIN E15 [get ports FMC_HPC HA08 N]
TOSTANDARD LVCMOS25 [get_ports FMC_HPC HA08 N]
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set_property
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PACKAGE_PIN D14 [get ports FMC HPC_HA06_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC HAO6 P]
PACKAGE PIN Cl4 [get ports FMC HPC HAO6 NI
TOSTANDARD LVCMOS25 [get ports FMC_HPC_HAO06_N]
PACKAGE PIN B13 [get ports FMC _HPC HA1l P]
TOSTANDARD LVCMOS25 [get ports FMC HPC HA1l P]
PACKAGE_PIN Al3 [get ports FMC HPC_HA1l N]
TOSTANDARD LVCMOS25 [get ports FMC _HPC HA1l NJ]
PACKAGE PIN C15 [get ports FMC HPC HA12 P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC_HA12_P]
PACKAGE PIN B15 [get ports FMC_HPC HA12 N]
TOSTANDARD LVCMOS25 [get ports FMC HPC HA12 N]
PACKAGE_PIN Bl4 [get ports FMC_HPC_HA07_P]
TOSTANDARD LVCMOS25 [get ports FMC_HPC HAO7 P]
PACKAGE PIN Al5 [get ports FMC HPC HAO7 N]
TOSTANDARD LVCMOS25 [get _ports FMC_HPC_HAO07_N]
PACKAGE PIN F16 [get ports GPIO LED 7 LS]
TOSTANDARD LVCMOS25 [get ports GPIO LED 7 LS]
PACKAGE_PIN Y14 [get ports PMBUS_DATA LS]
IOSTANDARD LVCMOS15 [get_ports PMBUS_DATA LS]
PACKAGE_PIN AK16 [get ports DDR3_D24]
IOSTANDARD SSTL15 [get_ports DDR3_D24]
PACKAGE_PIN AK15 [get_ports DDR3_D31]
IOSTANDARD SSTL15 [get ports DDR3_D31]
PACKAGE_PIN AGl5 [get_ports DDR3_D26]
IOSTANDARD SSTL15 [get ports DDR3_D26]
PACKAGE_PIN AH15 [get ports DDR3_D30]
IOSTANDARD SSTL15 [get ports DDR3_D30

PACKAGE PIN AH16 [get ports DDR3_DQS3 P]
IOSTANDARD SSTL15 [get ports DDR3_DQS3 P]
PACKAGE_PIN AJ16 [get_ports DDR3_DQS3_N]
IOSTANDARD SSTL15 [get ports DDR3_DQS3 NI
PACKAGE_PIN AF15 [get ports DDR3_D27]
IOSTANDARD SSTL15 [get ports DDR3_D27
PACKAGE_PIN AGl4 [get_ports DDR3_D29
IOSTANDARD SSTL15 [get ports DDR3_D29]
PACKAGE_PIN AH17 [get_ports DDR3_D28]
TIOSTANDARD SSTL15 [get ports DDR3_D28
PACKAGE_PIN AJ17 [get ports DDR3_D25]
IOSTANDARD SSTL15 [get_ports DDR3_D25]
PACKAGE_PIN AEl6 [get_ports DDR3_DM3]
IOSTANDARD SSTL15 [get ports DDR3_DM3]
PACKAGE_PIN AF16 [get_ports VITVREF]
PACKAGE_PIN AJ19 [get_ports DDR3_D21]
IOSTANDARD SSTL15 [get ports DDR3_D21]
PACKAGE_PIN AK19 [get_ports DDR3_D17]
TIOSTANDARD SSTL15 [get ports DDR3_D17
PACKAGE_PIN AGl9 [get ports DDR3_D16]
IOSTANDARD SSTL15 [get_ports DDR3_D16]
PACKAGE_PIN AH19 [get_ports DDR3_D20
IOSTANDARD SSTL15 [get ports DDR3_D20]
PACKAGE_PIN AJ18 [get_ports DDR3_DQS2_P]
IOSTANDARD SSTL15 [get ports DDR3_DQS2_P]
PACKAGE_PIN AK18 [get ports DDR3_DQS2 NI
IOSTANDARD SSTL15 [get ports DDR3_DQS2_ NI
PACKAGE_PIN AD19 [get_ports DDR3_D23]
IOSTANDARD SSTL15 [get_ports DDR3_D23]
PACKAGE_PIN AE19 [get_ports DDR3_D22]
IOSTANDARD SSTL15 [get ports DDR3_D22]
PACKAGE_PIN AF18 [get ports DDR3_D19]
IOSTANDARD SSTL15 [get ports DDR3_D19
PACKAGE_PIN AG18 [get_ports DDR3_D18]
IOSTANDARD SSTL15 [get_ports DDR3_D18]
PACKAGE_PIN AF17 [get_ports DDR3_DM2]
IOSTANDARD SSTL15 [get ports DDR3_DM2]

PACKAGE PIN AG1l7 [get_ports PMBUS_CLK LS]
IOSTANDARD LVCMOS15 [get_ports PMBUS_CLK LS]
PACKAGE_PIN AD18 [get_ports DDR3_D15]
IOSTANDARD SSTL15 [get_ports DDR3_D15]
PACKAGE_PIN AE18 [get_ports DDR3_D14]
IOSTANDARD SSTL15 [get ports DDR3_D14]
PACKAGE_PIN AD17 [get ports DDR3_D11]
IOSTANDARD SSTL15 [get ports DDR3_D11
PACKAGE_PIN AD16 [get_ports DDR3_D9
TOSTANDARD SSTL15 [get ports DDR3_D9]
PACKAGE_PIN Y19 [get ports DDR3_DQS1_P]
IOSTANDARD DIFF_SSTL15 [get_ports DDR3_DQS1 P]
PACKAGE_PIN Y18 [get_ports DDR3_DQS1 N]
IOSTANDARD DIFF SSTL15 [get ports DDR3_DQS1_N]
PACKAGE_PIN AA18 [get_ports DDR3_D12]
IOSTANDARD SSTL15 [get_ports DDR3_D12]
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PACKAGE_PIN AB18 [get_ports DDR3_D13]
IOSTANDARD SSTL15 [get ports DDR3_D13]
PACKAGE PIN AB19 [get ports DDR3 D8]
IOSTANDARD SSTL15 [get_ports DDR3_D8]
PACKAGE_PIN AC19 [get_ports DDR3_D10
IOSTANDARD SSTL15 [get ports DDR3_D10]
PACKAGE_PIN AB17 [get_ports DDR3_DM1]
IOSTANDARD SSTL15 [get ports DDR3_DM1]
PACKAGE _PIN ACl7 [get_ports 7N700
PACKAGE_PIN AE15 [get ports DDR3_Dé6]
IOSTANDARD SSTL15 [get ports DDR3_Dé6]
PACKAGE_PIN AEl4 [get ports VITVREF]
PACKAGE_PIN AAl5 [get ports DDR3_DO]
IOSTANDARD SSTL15 [get ports DDR3_DO

PACKAGE PIN AB15 [get ports DDR3 D5]
IOSTANDARD SSTL15 [get_ports DDR3_D5]

PACKAGE PIN AC16 [get ports DDR3_DQSO P]
TOSTANDARD DIFF SSTL15 [get ports DDR3 DQSO P]
PACKAGE_PIN AC15 [get_ports DDR3_DQSO_N]
IOSTANDARD DIFF_SSTL15 [get_ports DDR3_DQSO_N]
PACKAGE_PIN ACl4 [get ports DDR3_D2]
IOSTANDARD SSTL15 [get_ports DDR3_D2]
PACKAGE_PIN AD14 [get_ports DDR3_D3]
IOSTANDARD SSTL15 [get ports DDR3_D3]
PACKAGE_PIN AAl7 [get ports DDR3_D4]
IOSTANDARD SSTL15 [get ports DDR3_D4]

PACKAGE PIN AAl6 [get ports DDR3 D1]
IOSTANDARD SSTL15 [get_ports DDR3_D1]
PACKAGE_PIN Y16 [get ports DDR3_DMO]
IOSTANDARD SSTL15 [get ports DDR3_DMO]
PACKAGE_PIN Y15 [get_ports DDR3_D7]
IOSTANDARD SSTL15 [get ports DDR3_D7]

PACKAGE PIN AB14 [get ports PMBUS ALERT LS]
IOSTANDARD LVCMOS15 [get_ports PMBUS_ALERT LS]
PACKAGE PIN Y13 [get ports VRN 33]

IOSTANDARD SSTL15 [get ports VRN 33]
PACKAGE_PIN AR12 [get_ports GPIO_SW_N]
IOSTANDARD LVCMOS15 [get_ports GPIO_SW NI
PACKAGE PIN AB12 [get ports GPIO SW S]
IOSTANDARD LVCMOS15 [get_ports GPIO_SW_S]
PACKAGE PIN AA8 [get ports GPIO LED 1 LS]
TOSTANDARD LVCMOS15 [get ports GPIO LED 1 LS]
PACKAGE_PIN AB8 [get ports GPIO_LED 0_LS]
TOSTANDARD LVCMOS15 [get ports GPIO LED 0 LS]
PACKAGE PIN AB9 [get ports GPIO LED 3 LS]
TOSTANDARD LVCMOS15 [get ports GPIO_LED 3_LS]
PACKAGE PIN ACY9 [get ports GPIO LED 2 LS]
TOSTANDARD LVCMOS15 [get ports GPIO LED 2 LS]
PACKAGE_PIN Y11 [get ports LCD_RS_LS]
IOSTANDARD LVCMOS15 [get_ports LCD RS LS]
PACKAGE PIN Y10 [get ports LCD DB7 LS]
IOSTANDARD LVCMOS15 [get_ports LCD_DB7_LS]
PACKAGE PIN AAll [get ports LCD DB6 LS]
TOSTANDARD LVCMOS15 [get_ports LCD_DB6_LS]
PACKAGE_PIN AA10 [get ports LCD_DB5_LS]
IOSTANDARD LVCMOS15 [get_ports LCD_DB5_LS]
PACKAGE_PIN AA13 [get ports LCD_DB4_LS]
IOSTANDARD LVCMOS15 [get_ports LCD_DB4_LS]
PACKAGE PIN AB13 [get ports LCD RW LS]
TOSTANDARD LVCMOS15 [get ports LCD_RW_LS]
PACKAGE_PIN AB10 [get_ports LCD_E_LS]
IOSTANDARD LVCMOS15 [get_ports LCD_E_LS]
PACKAGE_PIN AC10 [get ports DDR3_ODT1]
IOSTANDARD SSTL15 [get_ports DDR3_ODT1]
PACKAGE_PIN AD8 [get ports DDR3_ODTO]
TOSTANDARD SSTL15 [get ports DDR3_ODTO]
PACKAGE_PIN AE8 [get ports DDR3_S1_B]
IOSTANDARD SSTL15 [get ports DDR3_S1_BI]
PACKAGE_PIN AC12 [get ports DDR3_SO_B]
IOSTANDARD SSTL15 [get_ports DDR3_SO0_B]
PACKAGE PIN ACll [get ports DDR3_CAS B]
TOSTANDARD SSTL15 [get_ports DDR3_CAS_B
PACKAGE_PIN AD9 [get_ports DDR3_RAS B]
IOSTANDARD SSTL15 [get_ports DDR3_RAS B]
PACKAGE_PIN AE9 [get_ports DDR3_WE_B]
IOSTANDARD SSTL15 [get_ports DDR3_WE_B]
PACKAGE PIN AE1l [get ports DDR3_CLK1 P]
IOSTANDARD DIFF SSTL15 [get ports DDR3_CLK1_P]
PACKAGE_PIN AF1l [get_ports DDR3_CLK1_N]
IOSTANDARD DIFF_SSTL15 [get_ports DDR3_CLK1_N]
PACKAGE_PIN AD12 [get ports SYSCLK P]
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IOSTANDARD LVDS [get_ports SYSCLK P]
PACKAGE PIN AD11 [get ports SYSCLK NJ
IOSTANDARD LVDS [get ports SYSCLK N]
PACKAGE_PIN AG10 [get ports DDR3_CLKO_P]

IOSTANDARD DIFF_SSTL15 [get_ports DDR3_CLKO_P]

PACKAGE PIN AH10 [get ports DDR3 CLKO N]

IOSTANDARD DIFF_SSTL15 [get_ports DDR3_CLKO_N]

PACKAGE PIN AE10 [get ports DDR3_CKE1]
TOSTANDARD SSTL15 [get ports DDR3 CKE1]
PACKAGE_PIN AF10 [get ports DDR3_CKEO]
TOSTANDARD SSTL15 [get_ports DDR3_CKEO]
PACKAGE PIN AJ9 [get ports DDR3_TEMP EVENT]

IOSTANDARD SSTL15 [get ports DDR3_TEMP_EVENT]

PACKAGE_PIN AK9 [get ports DDR3_BA2]
IOSTANDARD SSTL15 [get ports DDR3_BA2]
PACKAGE_PIN AGY9 [get ports DDR3_BA1l]
IOSTANDARD SSTL15 [get ports DDR3_BAl]
PACKAGE PIN AH9 [get ports DDR3 BAO]
IOSTANDARD SSTL15 [get_ports DDR3_BAO]
PACKAGE_PIN AK1l [get_ports DDR3_AlS5]
IOSTANDARD SSTL15 [get ports DDR3_Al5]
PACKAGE_PIN AK10 [get_ports DDR3_Al4]
IOSTANDARD SSTL15 [get ports DDR3_Al4]
PACKAGE_PIN AH11l [get ports DDR3_Al3]
IOSTANDARD SSTL15 [get_ports DDR3_Al3]
PACKAGE_PIN AJ11l [get_ports DDR3_Al2]
IOSTANDARD SSTL15 [get ports DDR3_Al2]
PACKAGE_PIN AE13 [get_ports DDR3_All]
IOSTANDARD SSTL15 [get ports DDR3_All]
PACKAGE_PIN AF13 [get ports DDR3_Al0]
IOSTANDARD SSTL15 [get ports DDR3_Al0
PACKAGE_PIN AK14 [get_ports DDR3_A9]
IOSTANDARD SSTL15 [get ports DDR3_A9]
PACKAGE_PIN AK13 [get_ports DDR3_A8]
IOSTANDARD SSTL15 [get ports DDR3_A8]
PACKAGE PIN AH14 [get ports DDR3 A7]
IOSTANDARD SSTL15 [get_ports DDR3_A7]
PACKAGE_PIN AJ14 [get_ports DDR3_A6]
IOSTANDARD SSTL15 [get ports DDR3_A6]
PACKAGE_PIN AJ13 [get_ports DDR3_AS]
TIOSTANDARD SSTL15 [get ports DDR3_A5]
PACKAGE PIN AJ12 [get ports DDR3 A4]
IOSTANDARD SSTL15 [get_ports DDR3_A4]
PACKAGE_PIN AF12 [get_ports DDR3_A3]
IOSTANDARD SSTL15 [get ports DDR3_A3]
PACKAGE_PIN AG12 [get_ports DDR3_A2]
IOSTANDARD SSTL15 [get ports DDR3_A2]
PACKAGE_PIN AGl3 [get ports DDR3_Al]
IOSTANDARD SSTL15 [get_ports DDR3_Al]
PACKAGE_PIN AH12 [get_ports DDR3_AO]
IOSTANDARD SSTL15 [get ports DDR3_AO0]
PACKAGE_PIN AD13 [get_ports VRP_33]
PACKAGE PIN AC6 [get ports GPIO SW W]
TOSTANDARD LVCMOS15 [get ports GPIO_SW W]
PACKAGE_PIN AD4 [get ports DDR3_D63]
IOSTANDARD SSTL15 [get ports DDR3_D63]
PACKAGE PIN AD3 [get ports DDR3_D57]
IOSTANDARD SSTL15 [get ports DDR3_D57
PACKAGE_PIN AC2 [get ports DDR3_D62]
IOSTANDARD SSTL15 [get_ports DDR3_D62]
PACKAGE_PIN ACl [get_ports DDR3_D56]
IOSTANDARD SSTL15 [get ports DDR3_D56]
PACKAGE_PIN AD2 [get ports DDR3_DQS7_P]

IOSTANDARD DIFF_SSTL15 [get_ports DDR3_DQS7_P]

PACKAGE PIN ADl [get ports DDR3_DQS7_NJ

IOSTANDARD DIFF SSTL15 [get ports DDR3_DQS7 NI

PACKAGE_PIN AC5 [get_ports DDR3_D59
TOSTANDARD SSTL15 [get ports DDR3_D59
PACKAGE_PIN AC4 [get_ports DDR3_D58]
IOSTANDARD SSTL15 [get ports DDR3_D58
PACKAGE_PIN AD6 [get ports DDR3_Dé61]
IOSTANDARD SSTL15 [get_ports DDR3_D61]
PACKAGE_PIN AE6 [get ports DDR3_D60]
TOSTANDARD SSTL15 [get ports DDR3_D60
PACKAGE_PIN AC7 [get ports DDR3_DM7]
IOSTANDARD SSTL15 [get_ports DDR3_DM7]
PACKAGE_PIN AD7 [get ports VTTVREF]
PACKAGE_PIN AF3 [get_ports DDR3_D52]
IOSTANDARD SSTL15 [get_ports DDR3_D52]
PACKAGE_PIN AF2 [get ports DDR3_D49]
IOSTANDARD SSTL15 [get_ports DDR3_D49]
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PACKAGE_PIN AEl [get_ports DDR3_D54]
IOSTANDARD SSTL15 [get ports DDR3_D54]

PACKAGE PIN AF1 [get ports DDR3 D48]
IOSTANDARD SSTL15 [get_ports DDR3_D48]

PACKAGE PIN AG4 [get ports DDR3_DQS6 P]
TOSTANDARD DIFF SSTL15 [get ports DDR3 DQS6 P]
PACKAGE_PIN AG3 [get_ports DDR3_DQS6_N]
IOSTANDARD DIFF_SSTL15 [get_ports DDR3_DQS6_N]
PACKAGE PIN AE4 [get ports DDR3 D50]
TOSTANDARD SSTL15 [get_ports DDR3_D50
PACKAGE_PIN AE3 [get ports DDR3_D51]
IOSTANDARD SSTL15 [get ports DDR3_D51]
PACKAGE_PIN AES [get_ports DDR3_D55]
IOSTANDARD SSTL15 [get ports DDR3_D55]

PACKAGE PIN AF5 [get ports DDR3 D53]
IOSTANDARD SSTL15 [get_ports DDR3_D53]
PACKAGE_PIN AF6 [get ports DDR3_DM6]
IOSTANDARD SSTL15 [get ports DDR3_DM6]
PACKAGE_PIN AGS [get_ports GPIO_SW_E]
IOSTANDARD LVCMOS15 [get_ports GPIO_SW_E]
PACKAGE PIN AH4 [get ports DDR3 D44]
IOSTANDARD SSTL15 [get_ports DDR3_D44]
PACKAGE_PIN AJ4 [get ports DDR3_D45]
IOSTANDARD SSTL15 [get ports DDR3_D45]
PACKAGE_PIN AH6 [get_ports DDR3_D41]
IOSTANDARD SSTL15 [get ports DDR3_D41]

PACKAGE PIN AHS5 [get ports DDR3 D40]
TOSTANDARD SSTL15 [get_ports DDR3_D40]

PACKAGE PIN AG2 [get ports DDR3_DQS5 P]
TOSTANDARD DIFF SSTL15 [get ports DDR3 DQS5 P]
PACKAGE_PIN AH1 [get ports DDR3_DQS5_N]
IOSTANDARD DIFF_SSTL15 [get_ports DDR3_DQS5 N]
PACKAGE PIN AH2 [get ports DDR3 D43]
IOSTANDARD SSTL15 [get_ports DDR3_D43]
PACKAGE_PIN AJ2 [get ports DDR3_D42]
IOSTANDARD SSTL15 [get ports DDR3_D42]
PACKAGE_PIN AJ1 [get_ports DDR3_D47]
IOSTANDARD SSTL15 [get ports DDR3_D47]

PACKAGE PIN AK1 [get ports DDR3 D46]
IOSTANDARD SSTL15 [get_ports DDR3_D46]
PACKAGE_PIN AJ3 [get ports DDR3_DM5]
IOSTANDARD SSTL15 [get ports DDR3_DM5]
PACKAGE_PIN AK3 [get ports DDR3_RESET B]
IOSTANDARD LVCMOS15 [get_ports DDR3_RESET B
PACKAGE PIN AF8 [get ports DDR3 D36]
IOSTANDARD SSTL15 [get_ports DDR3_D36]
PACKAGE_PIN AG8 [get ports VTTVREF]

PACKAGE PIN AF7 [get ports DDR3 D35]
IOSTANDARD SSTL15 [get_ports DDR3_D35]
PACKAGE_PIN AG7 [get_ ports DDR3_D34]
IOSTANDARD SSTL15 [get ports DDR3_D34]
PACKAGE_PIN AH7 [get_ports DDR3_DQS4_P]
IOSTANDARD DIFF_SSTL15 [get_ports DDR3_DQS4 P]
PACKAGE PIN AJ7 [get_ports DDR3_DQS4_N]
IOSTANDARD DIFF SSTL15 [get ports DDR3_DQS4_N]
PACKAGE_PIN AJ6 [get ports DDR3_D39
IOSTANDARD SSTL15 [get_ports DDR3_D39]
PACKAGE_PIN AK6 [get_ports DDR3_D33]
IOSTANDARD SSTL15 [get ports DDR3_D33]

PACKAGE PIN AJ8 [get_ports DDR3_D38]
TOSTANDARD SSTL15 [get_ports DDR3_D38
PACKAGE_PIN AK8 [get ports DDR3_D32]
IOSTANDARD SSTL15 [get_ports DDR3_D32]
PACKAGE_PIN AKS [get_ports DDR3_DM4]
IOSTANDARD SSTL15 [get ports DDR3_DM4]

PACKAGE PIN AK4 [get_ports DDR3_D37]
TOSTANDARD SSTL15 [get_ports DDR3_D37
PACKAGE_PIN AB7 [get ports CPU_RESET]
TOSTANDARD LVCMOS15 [get ports CPU_RESET]
PACKAGE_PIN T2 [get_ports PCIE_TX4 P]
PACKAGE_PIN V6 [get ports PCIE_RX4 P
PACKAGE PIN T1 [get_ports PCIE TX4 N.
PACKAGE_PIN V5 [get ports PCIE_RX4 N
PACKAGE_PIN U4 [get ports PCIE_TX5 P
PACKAGE PIN W4 [get_ports PCIE_RX5 P
PACKAGE_PIN U3 [get ports PCIE_TX5 N
PACKAGE_PIN R8 [get ports 9N302]
PACKAGE PIN W3 [get_ports PCIE_RX5 N]
PACKAGE_PIN R7 [get_ports 9N301]
PACKAGE_PIN W8 [get ports 9N173]
PACKAGE_PIN U7 [get_ports PCIE_CLK QO N]

1
1
]
1
1
]
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Us
V2
Y6
V1
Y5
Y2

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

PCIE_CLK_QO_P]
PCIE_TX6_P]
PCIE RX6_P]
PCIE_TX6_N]
PCIE RX6_N]
PCIE TX7_P]

AA4 [get_ports PCIE_RX7_P]
Y1l [get_ports PCIE_TX7_N]
[get_ports PCIE RX7 N]

AA3
L4
M6
L3
M5
M2
P6
M1
L8
P5
L7
N7
N8
N4
R4
N3
R3
P2
T6
Pl
T5
F2
F6
Fl
F5
H2
G4
H1
G8
G3
G7
J7
Js
J4
H6
J3
H5
K2
K6
K1
K5
A4
A8
A3
A7
B2
B6
Bl
c8
B5
Cc7
E7
E8
C4
D6
C3
D5
D2
E4
D1
E3

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

PCIE_TXO_P]

PCIE_TX0 N
PCIE_RX0_N
PCIE TX1 P
PCIE RX1 P
PCIE_TX1_N
SI5326_OUT C P]
PCIE RX1 N]

SI5326_OUT _C N]

1
1
]
1
1
]

FMC_LPC_GBTCLKO_M2C C N]
FMC_LPC_GBTCLKO M2C C P]

PCIE_TX2_P]

PCIE_TX2 N
PCIE_RX2_N
PCIE TX3_P
PCIE RX3 P
PCIE_TX3_N
PCIE RX3_N]
FMC_LPC DPO_C2M P]
FMC_LPC_DPO_M2C_P]
FMC_LPC_DPO_C2M NJ
FMC_LPC DPO_M2C N]
SFP_TX_P]
SFP_RX_N]
SFP_TX N]

SGMIICLK Q0_P]
SFP_RX_P]
SGMIICLK Q0 NJ
SMA_MGT_REFCLK N]
SMA_MGT REFCLK P]
SGMII TX P]
SGMII_RX_P]
SGMII_TX N]
SGMII RX N]
SMA_MGT_TX_P
SMA MGT RX P
SMA MGT TX N
SMA_MGT _RX_N
FMC_HPC DP3_C2M P
FMC _HPC DP3 M2C P
FMC_HPC_DP3_C2M_N
FMC_HPC DP3_M2C_N
FMC HPC DP2 C2M P
FMC_HPC_DP2_M2C_P
FMC_HPC DP2_C2M NJ

1
1
1
1
1
]

]
1
1
]

1
1
]
1
1
]

FMC_HPC_GBTCLKO M2C_C P]

FMC_HPC_DP2_M2C_N]

FMC_HPC_GBTCLKO_M2C_C NI
FMC_HPC_GBTCLK1_M2C_C N]
FMC_HPC_GBTCLK1_M2C_C P]

FMC_HPC_DP1_C2M P]
FMC_HPC_DP1_M2C P]
FMC_HPC_DP1_C2M N]
FMC_HPC_DP1_M2C N]
FMC_HPC_DPO_C2M P]
FMC_HPC_DPO_M2C_P]
FMC_HPC_DPO_C2M N]
FMC_HPC_DP0O_M2C N]
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Appendix D

Board Setup

Installing KC705 Board in a PC Chassis

Installation of the KC705 board inside a computer chassis is required when developing or
testing PCI Express functionality.

When the KC705 board is used inside a computer chassis (i.e., plugged in to the PCle®
slot), power is provided from the ATX power supply 4-pin peripheral connector through
the ATX adapter cable shown in Figure D-1 to J18 on the KC705 board. The Xilinx part
number for this cable is 2600304.

- _—
To ATX 4-Pin Peripheral To J49 on KC705 Board

Power Connector

UG810_aF_01_031412

Figure D-1: ATX Power Supply Adapter Cable

To install the KC705 board in a PC chassis:

1.

On the KC705 board, remove the six screws retaining the six rubber feet with their
standoffs, and the PCle bracket. Reinstall the PCle bracket using two of the previously
removed screws.

Power down the host computer and remove the power cord from the PC.
Open the PC chassis following the instructions provided with the PC.

Select a vacant PCle expansion slot and remove the expansion cover (at the back of the
chassis) by removing the screws on the top and bottom of the cover.

Plug the KC705 board into the PCle connector at this slot.

Install the top mounting bracket screw into the PC expansion cover retainer bracket to
secure the KC705 board in its slot.

Note: The KC705 board is taller than standard PCle cards. Ensure that the height of the card
is free of obstructions.

Connect the ATX power supply to the KC705 board using the ATX power supply
adapter cable as shown in Figure D-1:

a. Plug the 6-pin 2 x 3 Molex connector on the adapter cable into J49 on the KC705
board.

b. Plug the 4-pin 1 x 4 peripheral power connector from the ATX power supply into
the 4-pin adapter cable connector.
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8. Slide the KC705 board power switch SW12 to the ON position. The PC can now be
powered on.
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Board Specifications

Dimensions
Height 5.5 in (14.0 cm)
Length 10.5 in (26.7 cm)
Note: The KC705 board height exceeds the standard 4.376 in (11.15 cm) height of a PCI Express
card.
Environmental
Temperature
Operating: 0°C to +45°C
Storage: -25°C to +60°C
Humidity

10% to 90% non-condensing

Operating Voltage
+12 Vpe
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Appendix F

Additional Resources

Xilinx Resources

For support resources such as Answers, Documentation, Downloads, and Forums, see the
Xilinx Support website at:

http:/ /www.xilinx.com/support.

To open an account or to receive email alerts when product documentation including
Product Change/Discontinuation Notices, and Design Advisory Answer Records are
published, see:

http:/ /www.xilinx.com /support/myalerts.

For a glossary of technical terms used in Xilinx documentation, see:

www.xilinx.com/company /terms.htm.

Solution Centers

See the Xilinx Solution Centers for support on devices, software tools, and intellectual
property at all stages of the design cycle. Topics include design assistance, advisories, and
troubleshooting tips.

Further Resources

The most up to date information related to the KC705 board and its documentation is
available on the following websites.

The KC705 Evaluation Kit Product Page:
www.xilinx.com/kc705

The KC705 Evaluation Kit Master Answer Record:

http:/ /www.xilinx.com/support/answers /45934 .htm
These Xilinx documents provide supplemental material useful with this guide:
PGO051, LogiCORE IP Tri-Mode Ethernet MAC User Guide
DS180, 7 Series FPGAs Overview
UG586, 7 Series FPGAs Memory Interface Solutions User Guide
UG473, 7 Series FPGAs Memory Resources User Guide
UG470, 7 Series FPGAs Configuration User Guide
UGH480, 7 Series FPGAs XADC Dual 12-Bit IMSPS Analog-to-Digital Converter User Guide
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http://www.xilinx.com/support/documentation/data_sheets/ds180_7Series_Overview.pdf
http://www.xilinx.com/cgi-bin/docs/ipdoc?c=mig_7series;v=latest;d=ug586_7Series_MIS.pdf
http://www.xilinx.com/support/documentation/user_guides/ug473_7Series_Memory_Resources.pdf
http://www.xilinx.com/support/documentation/user_guides/ug470_7Series_Config.pdf
http://www.xilinx.com/support/documentation/user_guides/ug480_7Series_XADC.pdf
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UGA475, 7 Series FPGAs Packaging and Pinout User Guide

UGA476, 7 Series FPGAs GTX Transceivers User Guide

PG054 7 Series FPGAs Integrated Block for PCI Express User Guide
XTP186, KC705 5i570 Programming

XTP187, KC705 Si570 Fixed Frequencies

UG625, Constraints Guide

References
The following websites provide supplemental material useful with this guide:
1. Analog Devices: http:/ /www.analog.com/en/index.html
(ADP123, ADV7511KSTZ-P)
2. Displaytech: http:/ /www.displaytech-us.com
(5162D)
3. Integrated Device Technology: www.idt.com
(1CS844021-01)
4. Marvell Semiconductor: http:/ /www.marvell.com and
www.marvell.com/transceivers/alaska-gbe/
(88E1111)
5.  Micron Semiconductor: http://www.micron.com
(Numonyx PC28F00AP30TF, N25Q128 A13BSF40F and MT8]JTF12864HZ-1G6G1)
6. Samtec: www.samtec.com.
(SEAF series connectors)
7. Si Time: http:/ /www.sitime.com
(SiT9102)
8. Silicon Labs: http:/ /www.silabs.com
(Si570, Si5324C)
9. Texas Instruments: www.ti.com, www.ti.com/fusiondocs, and
www.ti.com/ww /en/analog/digital-power/index.html
(UCD9248PFC, PTD08A010W, PTD08A020W, PTD08D210W, LMZ12002, TL1962ADC,
TPS51200DR, PCA9548, TXS0108E)
10. Texas Instruments: www.ti.com/xilinx_usb
(USB-TO-GPIO Interface Adapter EVM, Part Number USB-TO-GPIO)
11. Texas Instruments: http:/ /www.ti.com/fusion-gui
(TI Fusion Digital Power Designer GUI)
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http://www.xilinx.com/cgi-bin/docs/ipdoc?c=pcie_7x;v=latest;d=pg054-7series-pcie.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?v=latest+ise;d=cgd.pdf
http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug475_7Series_Pkg_Pinout.pdf
www.xilinx.com/support/documentation/boards_and_kits/kc705_Si570_Prog_pdf_xtp186_13.4.pdf
www.xilinx.com/support/documentation/boards_and_kits/kc705_Si570_Freq_pdf_xtp187_13.4.pdf
http://www.analog.com/en/index.html
http://www.displaytech-us.com/
www.idt.com
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Appendix G

Regulatory and Compliance
Information

This product is designed and tested to conform to the European Union directives and
standards described in this section.

Refer to the master answer record concerning the CE requirements for the PC Test
Environment available at:
www.xilinx.com /support/answers/45934.htm

Declaration of Conformity

To view the Declaration of Conformity online, please visit:

http:/ /www.xilinx.com/support/documentation /boards_and_Kkits/
ce-declarations-of-conformity-xtp251.zip

Directives

2006/95/EC, Low Voltage Directive (LVD)
2004/108/EC, Electromagnetic Compatibility (EMC) Directive

Standards

EN standards are maintained by the European Committee for Electrotechnical
Standardization (CENELEC). IEC standards are maintained by the International
Electrotechnical Commission (IEC).

Electromagnetic Compatibility

EN 55022:2010, Information Technology Equipment Radio Disturbance Characteristics — Limits
and Methods of Measurement

EN 55024:2010, Information Technology Equipment Immunity Characteristics — Limits and
Methods of Measurement

This is a Class A product and can cause radio interference. In a domestic environment, the
user might be required to take adequate corrective measures.
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Safety
IEC 60950-1:2005, Information technology equipment — Safety, Part 1: General requirements
EN 60950-1:2006, Information technology equipment — Safety, Part 1: General requirements

Markings

This product complies with Directive 2002/96/EC on waste electrical and electronic
equipment (WEEE). The affixed product label indicates that the user must not discard this
electrical or electronic product in domestic household waste.

This product complies with Directive 2002/95/EC on the restriction of hazardous substances
(RoHS) in electrical and electronic equipment.

This product complies with CE Directives 2006/95/EC, Low Voltage Directive (LVD) and
2004/108/EC, Electromagnetic Compatibility (EMC) Directive.
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