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Revision History

The following table shows the revision history for this document.

Date Version Revision
03/05/12 1.0 Initial Xilinx release.
10/08/12 1.1 Chapter 1, VC707 Evaluation Board Features: In Table 1-1, notes for J37 changed to

Samtec ASP_134486_01. The board photo in Figure 1-2 was replaced. In Table 1-3, GPGA
(U1) Bank 32 was deleted. A note was added about the user clock for Figure 1-10. In
Table 1-15, FPGA pin AN1 changed to AM4 and pin AN2 changed to AM3. In SGMII
GTX Transceiver Clock Generation, page 42, 25 MHz LVDS clock changed to 125 MHz
LVDS clock. The Figure 1-10 title also changed from 25 MHz to 125 MHz. In Table 1-23,
pin AR42 changed to AT42. In Figure 1-33, switching regulator supply voltage UG63 for
MGTVCCAUX was updated. In Table 1-29, device type PTD08D021W (Voyt A) power
rail voltage changed to 1.80V. In Table 1-32, values for rail number 3 changed. In
Appendix C, Master Constraints File Listing, the entire listing was replaced.

Appendix G, Regulatory and Compliance Information now includes a link to the
Declaration of Conformity and markings for waste electrical and electronic equipment
(WEEE), restriction of hazardous substances (RoHS), and CE compliance.
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Chapter 1

VC707 Evaluation Board Features

Overview

The VC707 evaluation board for the Virtex®-7 FPGA provides a hardware environment for
developing and evaluating designs targeting the Virtex-7 XC7VX485T-2FFG1761C FPGA.
The VC707 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 1/0, and two UART interfaces. Other features can be
added by using mezzanine cards attached to either of two VITA-57 FPGA mezzanine
connectors (FMC) provided on the board. Two high pin count (HPC) FMCs are provided.
See VC707 Board Features for a complete list of features. The details for each feature are
described in Feature Descriptions, page 10.

Additional Information

See Appendix F, Additional Resources for references to documents, files and resources
relevant to the VC707 board.

VC707 Board Features

e Virtex-7 XC7VX485T-2FFG1761C FPGA

¢ 1 GB DDR3 memory SODIMM

e 128 MB Linear byte peripheral interface (BPI) Flash memory
e USB 2.0 ULPI Transceiver

® Secure Digital (SD) connector

¢ USBJTAG through Digilent module

e (Clock Generation

Fixed 200 MHz LVDS oscillator (differential)
12C programmable LVDS oscillator (differential)
SMA connectors (differential)

SMA connectors for GTX transceiver clocking

e GTX transceivers

FMC1 HPC connector (eight GTX transceivers)

FMC2 HPC connector (eight GTX transceiver)

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

Small form-factor pluggable plus (SFP+) connector

VC707 Evaluation Board
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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)
¢ SFP+ Connector
e 10/100/1000 tri-speed Ethernet PHY
¢ USB-to-UART bridge
e  HDMI™ codec
e I2Cbus
e I2CMUX
e I2C EEPROM (1 KB)
e USER I°C programmable LVDS oscillator
e  DDR3 SODIMM socket
e  HDMI codec
e FMC1 HPC connector
e FMC2 HPC connector
e SFP+ connector
e I°C programmable jitter-attenuating precision clock multiplier
e Status LEDs
e Ethernet status

e Power good

e FPGA INIT
e FPGA DONE
e Userl/O

* User LEDs (eight GPIO)

e User pushbuttons (five directional)

* CPU reset pushbutton

e User DIP switch (8-pole GPIO)

e User SMA GPIO connectors (one pair)

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

e Power on/off slide switch

e FPGA_PROB_B pushbutton

¢ Configuration mode DIP switch
e VITA 57.1 FMC1 HPC Connector
e VITA 57.1 FMC2 HPC Connector
e Power management

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

¢ Configuration options

8 www.xilinx.com VC707 Evaluation Board
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¢ Linear BPI Flash memory
e USB ]JTAG configuration port
¢ Platform cable header JTAG configuration port
The VC707 board block diagram is shown in Figure 1-1. The VC707 board schematics are

available for download from the VC707 Evaluation Kit product page on the Docs &
Designs tab at www.xilinx.com /vc707.

Caution! The VC707 board can be damaged by electrostatic discharge (ESD). Follow
standard ESD prevention measures when handling the board.

1 GB DDR3 Memory FMC Connectors 10/100/1000 Ethernet
(SODIMM) (HPC/HPC) Interface

| I |

Differential Clock [/~ /——\ 128 MB Linear BP!
GTX SMA Clock \——— \——— Flash memory
R\ R\
XADC Header ULJLIS:>?I32HOY
v ' Virtex-7 FPGA v '
User Switches, — XCTVX4BET-2FFG1761C — 8-lane PCI Express
Buttons, and LEDs  \— \——— Edge Connector
HDMI Video f— f— LCD Display
Interface \———/ \———/ (2 line x 16 characters)
1 KB EEPROM (I20) DIP Switch SW11 e . JTAG Interface .
12C Bus Switch Config and Flash Addr USB-to-UART Bridge mini-B USB Connector SFP+ Single Cage

UG885_c1_01_030512

Figure 1-1: VC707 Board Block Diagram
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Feature Descriptions

Figure 1-2 shows the VC707 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.
@ Round callout references a component m Square callout references a component
on the front side of the board on the back side of the board

¥ % 5 =l Tl d Dl
"I @ | = @
= 8 i 3 — 2
o T 2 - 7 T H H d
]

—_ p——

1 M ':_. @ User rotary switch
@ HITHIH - located under LCD

UG885_c1_02_082114

Figure 1-2: VC707 Board Component Locations

Table 1-1: VC707 Board Component Descriptions

Schematic
Callout ::;ie;:f:r Component Description Notes 0?;;; 8
Number
1 U1l Virtex-7 FPGA with cooling fan XC7VX485T-2FFG1761C
2 J1 DDR3 SODIMM memory (1 GB) Micron MT8JTF12864HZ-1G6G1 21
3 U3 BPI parallel NOR flash memory (1 Gb) Micron PC28FO0AG18FE 35
4 Us, ]2 USB ULPI transceiver, USB mini-B connector SMSC USB3320-EZK 44
5 U29 SD card interface connector Molex 67840-8001 37
6 U26 USB JTAG interface, USB micro-B connector Digilent USB JTAG module 20
7 Us1 System clock, 200 MHz, LVDS (back side of board) SiTime SIT9102-243N25E200.0000 32

10 www.xilinx.com VC707 Evaluation Board
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Feature Descriptions

Table 1-1: VC707 Board Component Descriptions (Cont’d)
Schematic
Callout ::sf?éﬁzf:r Component Description Notes 0?;;; 8
Number
8 U34 I2C programmable user clock LVDS, Silicon Labs SI570BAB0000544DG 32
156.250 MHz default frequency (back side of board)

9 J31,]32 User SMA clock Rosenberger 32K10K-400L5 32

10 J25,J26 GTX transceiver SMA reference clock Rosenberger 32K10K-400L5 32

11 U24 Jitter attenuated clock (back side of board) Silicon Labs SI5324C-C-GM 33

12 GTX transceiver Quad 111 — Quad 119 Embedded within FPGA U1 12-15
13 P1 PCI Express connector 8-lane card edge connector 30

14 P3 SFP/SFP+ module connector Molex 74441-0010 31

15 U50 10/100/1000 Mb/s Ethernet PHY Marvell M88E1111-BAB1C000 34

16 U2 SGMII GTX transceiver clock generator ICS ICS84402IAGI-01LF 32

17 U44 USB-to-UART bridge Silicon Labs CP2103GM 36

18 P2, U048 HDMI video connector, HDMI controller Molex 500254-1927, AD 43,42

ADV7511KSTZ-P

19 J23 LCD character display and connector 2 x 7 0.1 inch male header 39

20 U52 I2C Bus Switch (back side of board) TI PCA9548ARGER 41

21 DS11-DS13 Ethernet status LEDs EPHY status LED, dual green 34

22 DS2-DS9 User LEDs GPIO LEDs, green 0603 38

23 SW3-SW7 User pushbuttons, active-High E-Switch TL3301EP100QG 38

24 SW2 User DIP Switch 8-pole C and K SDAOSH1SBD 38

25 SW10 User rotary switch (under LCD assembly) Panasonic EVQ-WK4001 38

26 J33,]34 User SMA GPIO Rosenberger 32K10K-400L5 32

27 SW12 Power on/off switch C&K 1201M2S3AQE2 45

28 SW9 FPGA PROG pushbutton E-Switch TL3301EP100QG 38

29 SW11 Config mode/upper linear flash address dip switch 5-pole C&K SDAO5H1IBD 36

30 J35 FMC HPC1 connector (J35) Samtec ASP_134486_01 22-25
31 J37 FMC HPC2 connector (J37) Samtec ASP_134486_01 26-29
32 Power management system (front and back side of TI UCD9248PEC in conjunction with | 45-55

board) various regulators

33 J19 Xilinx XADC header 2 x 10 0.1inch male header 40

34 J27,728 GTX receiver SMA (RX) Rosenberger 32K10K-400L5 32

35 J29/]30 GTX transmitter SMA (TX) Rosenberger 32K10K-400L5 32

36 J5 2 x 5 shrouded PMBus connector Assman HW10G-0202 46

37 J18 12V power input 2 x 3 connector Molex 39-30-1060 46

Notes:

1. Jumper header locations are identified in Appendix A, Default Switch and Jumper Settings.
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Virtex-7 XC7VX485T-2FFG1761C FPGA

[Figure 1-2, callout 1]
The VC707 board is populated with the Virtex-7 XC7VX485T-2FFG1761C FPGA.

For further information on Virtex-7 FPGAs, see 7 Series FPGAs Overview (DS180) [Ref 1], and
7 Series FPGAs Packaging and Pinout Product Specifications User Guide (UG475) [Ref 13].

To determine the type of FPGA resident on the VC707 board, refer to the Master Answer
Record listed in Appendix F: References.

FPGA Configuration

The VC707 board supports two of the five 7 series FPGA configuration modes:

* Master BPI using the onboard Linear BPI Flash memory
e JTAG using a type-A to micro-B USB cable for connecting the host PC to the VC707
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 SW11 positions 3,
4, and 5 respectively as shown in Figure 1-3.

ON Position = 1

A24
M2
M1

SO ns
NI A2
N n

o=

w [

OFF Position =0

UG885_c1_03_020612

Figure 1-3: SW11 Default Settings

The default mode setting is M[2:0] = 010, which selects Master BPI at board power-on. See
Configuration Options, page 77 for detailed information about the mode switch SW11.

Table 1-2: VC707 Board FPGA Configuration Modes

Configuration SW13 DIP switch Bus CCLK
Mode Settings (M[2:0]) Width Direction
Master BPI 010 x8, x16 Output
JTAG 101 x1 Not Applicable

For full details on configuring the FPGA, see 7 Series FPGAs Configuration User Guide
(UGA470) [Ref 2].
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Feature Descriptions

I/O Voltage Rails

There are 17 I/O banks available on the Virtex-7 device. Sixteen I/O banks are available on
the VC707 board, bank 31 is not used. The voltages applied to the FPGA 1/O banks used by

the VC707 board are listed in Table 1-3.

Table 1-3: 1/0 Voltage Rails

FP(B;aAn(kU1) Pow;re tSw;E::\é Rail Voltage
Bank 0 VCC1V8_FPGA 1.8V
Bank 13 VCC1V8_FPGA 1.8V
Bank 14 VCC1V8_FPGA 1.8V
Bank 15 VCC1V8_FPGA 1.8V
Bank 16(1) VAD]_FPGA 1.8V (default)
Bank 17() VADJ_FPGA 1.8V (default)
Bank 18(1) VADJ_FPGA 1.8V (default)
Bank 19() VADJ_FPGA 1.8V (default)
Bank 31 NOT USED NA
Bank 33 VCC1V8_FPGA 1.8V
Bank 34 VADJ_FPGA 1.8V (default)
Bank 35 VADJ_FPGA 1.8V (default)
Bank 36 FMC1_VIO_B_M2C | Variable
Bank 37 VCC1V5_FPGA 1.5V
Bank 38 VCC1V5_FPGA 1.5V
Bank 39 VCC1V5_FPGA 1.5V
Notes:

1. The VAD]_FPGA rail can support up to 1.8V due to FPGA HP
bank connections to FMC. For more information on
VADJ_FPGA see Power Management, page 70.

VC707 Evaluation Board
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DDR3 Memory

[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 37, 38, and 39. Each bank is a 1.5V
high-performance bank having a dedicated DCI VRP/N resistor connection. An external
0.75V reference VITREEF is provided for data interface banks 37 and 39. Any interface
connected to these banks that requires a reference voltage must use this FPGA voltage
reference. The connections between the DDR3 memory and the FPGA are listed in

Table 1-4.
Table 1-4: DDR3 Memory Connections to the FPGA
J1 DDR3 Memory
FPGA (U1) Pin Net Name I/0 Standard
Pin Number Pin Name
A20 DDR3_AO SSTL15 98 A0
B19 DDR3_A1 SSTL15 97 Al
C20 DDR3_A2 SSTL15 96 A2
A19 DDR3_A3 SSTL15 95 A3
Al7 DDR3_A4 SSTL15 92 A4
Al6 DDR3_A5 SSTL15 91 A5
D20 DDR3_A6 SSTL15 90 A6
C18 DDR3_A7 SSTL15 86 A7
D17 DDR3_AS8 SSTL15 89 A8
C19 DDR3_A9 SSTL15 85 A9
B21 DDR3_A10 SSTL15 107 A10/AP
B17 DDR3_A11 SSTL15 84 All
Al5 DDR3_A12 SSTL15 83 Al12_BC_N
A21 DDR3_A13 SSTL15 119 Al3
F17 DDR3_A14 SSTL15 80 Al4
E17 DDR3_A15 SSTL15 78 Al5
D21 DDR3_BAO SSTL15 109 BAO
C21 DDR3_BA1 SSTL15 108 BA1
D18 DDR3_BA2 SSTL15 79 BA2
N14 DDR3_D0 SSTL15 5 DQO

14 | Send Feedback I

www.xilinx.com

VC707 Evaluation Board

UG885 (v1.7.1) August 12, 2016


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG885&Title=VC707%20Evaluation%20Board%20for%20the%20Virtex-7%20FPGA&releaseVersion=2016.3&docPage=14

& XILINX.

Feature Descriptions

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

J1 DDR3 Memory
FPGA (U1) Pin Net Name I/0 Standard
Pin Number Pin Name
N13 DDR3_D1 SSTL15 7 DQ1
L14 DDR3_D2 SSTL15 15 DQ2
M14 DDR3_D3 SSTL15 17 DQ3
M12 DDR3_D4 SSTL15 4 DQ4
N15 DDR3_D5 SSTL15 6 DQ5
Mi11 DDR3_Dé SSTL15 16 DQ6
L12 DDR3_D7 SSTL15 18 DQ7
K14 DDR3_D8§ SSTL15 21 DQ8
K13 DDR3_D9 SSTL15 23 DQ9
H13 DDR3_D10 SSTL15 33 DQ10
J13 DDR3_D11 SSTL15 35 DQ11
L16 DDR3_D12 SSTL15 22 DQ12
L15 DDR3_D13 SSTL15 24 DQ13
H14 DDR3_D14 SSTL15 34 DQ14
J15 DDR3_D15 SSTL15 36 DQ15
E15 DDR3_D16 SSTL15 39 DQ16
E13 DDR3_D17 SSTL15 41 DQ17
F15 DDR3_D18 SSTL15 51 DQ18
E14 DDR3_D19 SSTL15 53 DQ19
G13 DDR3_D20 SSTL15 40 DQ20
Gl12 DDR3_D21 SSTL15 42 DQ21
F14 DDR3_D22 SSTL15 50 DQ22
Gl4 DDR3_D23 SSTL15 52 DQ23
B14 DDR3_D24 SSTL15 57 DQ24
C13 DDR3_D25 SSTL15 59 DQ25
B16 DDR3_D26 SSTL15 67 DQ26
D15 DDR3_D27 SSTL15 69 DQ27
D13 DDR3_D28 SSTL15 56 DQ28
E12 DDR3_D29 SSTL15 58 DQ29
Cl16 DDR3_D30 SSTL15 68 DQ30
D16 DDR3_D31 SSTL15 70 DQ31
A24 DDR3_D32 SSTL15 129 DQ32
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Table 1-4: DDR3 Memory Connections to the FPGA (Cont’d)

J1 DDR3 Memory
FPGA (U1) Pin Net Name I/0 Standard
Pin Number Pin Name
B23 DDR3_D33 SSTL15 131 DQ33
B27 DDR3_D34 SSTL15 141 DQ34
B26 DDR3_D35 SSTL15 143 DQ35
A22 DDR3_D36 SSTL15 130 DQ36
B22 DDR3_D37 SSTL15 132 DQ37
A25 DDR3_D38 SSTL15 140 DQ38
C24 DDR3_D39 SSTL15 142 DQ39
E24 DDR3_D40 SSTL15 147 DQ40
D23 DDR3_D41 SSTL15 149 DQ41
D26 DDR3_D42 SSTL15 157 DQ42
C25 DDR3_D43 SSTL15 159 DQ43
E23 DDR3_D44 SSTL15 146 DQ44
D22 DDR3_D45 SSTL15 148 DQ45
F22 DDR3_D46 SSTL15 158 DQ46
E22 DDR3_D47 SSTL15 160 DQ47
A30 DDR3_D48 SSTL15 163 DQ48
D27 DDR3_D49 SSTL15 165 DQ49
A29 DDR3_D50 SSTL15 175 DQ50
C28 DDR3_D51 SSTL15 177 DQb51
D28 DDR3_D52 SSTL15 164 DQ52
B31 DDR3_D53 SSTL15 166 DQ53
A31 DDR3_D54 SSTL15 174 DQ54
A32 DDR3_D55 SSTL15 176 DQ55
E30 DDR3_D56 SSTL15 181 DQ56
F29 DDR3_D57 SSTL15 183 DQ57
F30 DDR3_D58 SSTL15 191 DQ58
F27 DDR3_D59 SSTL15 193 DQ59
C30 DDR3_D60 SSTL15 180 DQ60
E29 DDR3_Dé61 SSTL15 182 DQe61
F26 DDR3_Dé62 SSTL15 192 DQ62
D30 DDR3_Dé63 SSTL15 194 DQ63
M13 DDR3_DMO SSTL15 11 DMO
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Feature Descriptions

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

J1 DDR3 Memory

FPGA (U1) Pin Net Name I/0 Standard
Pin Number Pin Name

K15 DDR3_DM1 SSTL15 28 DM1
F12 DDR3_DM2 SSTL15 46 DM2
Al4 DDR3_DM3 SSTL15 63 DM3
C23 DDR3_DM4 SSTL15 136 DM4
D25 DDR3_DM5 SSTL15 153 DM5
C31 DDR3_DM6 SSTL15 170 DM6
F31 DDR3_DM7 SSTL15 187 DM7
Mi16 DDR3_DQS0_N DIFF_SSTL15 10 DQS0_N
N16 DDR3_DQS0_P DIFF_SSTL15 12 DQS0_P
J12 DDR3_DQS1_N DIFF_SSTL15 27 DQS1_N
K12 DDR3_DQS1_P DIFF_SSTL15 29 DQS1_P
Gl6 DDR3_DQS2_N DIFF_SSTL15 45 DQS2_N
H1e6 DDR3_DQS2_P DIFF_SSTL15 47 DQS2_P
C14 DDR3_DQS3_N DIFF_SSTL15 62 DQS3_N
C15 DDR3_DQS3_P DIFF_SSTL15 64 DQS3_P
A27 DDR3_DQS4_N DIFF_SSTL15 135 DQS4_N
A26 DDR3_DQS4_P DIFF_SSTL15 137 DQS4_P
E25 DDR3_DQS5_N DIFF_SSTL15 152 DQS5_N
F25 DDR3_DQS5_P DIFF_SSTL15 154 DQS5_P
B29 DDR3_DQS6_N DIFF_SSTL15 169 DQS6_N
B28 DDR3_DQS6_P DIFF_SSTL15 171 DQS6_P
E28 DDR3_DQS7_N DIFF_SSTL15 186 DQS7_N
E27 DDR3_DQS7_P DIFF_SSTL15 188 DQS7_P
H20 DDR3_ODTO0 SSTL15 116 ODTO0
H18 DDR3_ODT1 SSTL15 120 ODT1
C29 DDR3_RESET_B LVCMOS15 30 RESET_B
J17 DDR3_S0_B SSTL15 114 S0_B
J20 DDR3_S1_B SSTL15 121 S1._B
G17 DDR3_TEMP_EVENT SSTL15 198 EVENT_B
F20 DDR3_WE_B SSTL15 113 WE_B
K17 DDR3_CAS_B SSTL15 115 CAS_B
E20 DDR3_RAS_B SSTL15 110 RAS_B
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Table 1-4: DDR3 Memory Connections to the FPGA (Cont’d)

J1 DDR3 Memory
FPGA (U1) Pin Net Name I/0 Standard
Pin Number Pin Name
K19 DDR3_CKEO SSTL15 73 CKEOQ
J18 DDR3_CKE1 SSTL15 74 CKE1
G18 DDR3_CLKO_N DIFF_SSTL15 103 CKO_N
H19 DDR3_CLKO_P DIFF_SSTL15 101 CKO_P
F19 DDR3_CLK1_N DIFF_SSTL15 104 CK1_N
G19 DDR3_CLK1_P DIFF_SSTL15 102 CK1_P

Linear BPI Flash Memory
[Figure 1-2, callout 3]

The VC707 DDR3 SODIMM interface adheres to the constraints guidelines in the DDR3
Design Guidelines section of 7 Series FPGAs Memory Interface Solutions User Guide (UG586)
[Ref 3]. The VC707 DDR3 SODIMM interface is a 40Q impedance implementation. Other
memory interface details are available in UG586 and 7 Series FPGAs Memory Resources
User Guide (UGA473) [Ref 4]. For more details on the DDR3 SODIMM, see the Micron
Semiconductor MT8]JTF12864HZ-1G6G1 data sheet [Ref 16].

The Linear BPI Flash memory located at U3 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: PC28FO0AG18FE (Micron)
e Supply voltage: 1.8V

¢ Datapath width: 16 bits (26 address lines and 7 control signals)
¢ Data rate: Up to 80 MHz

The Linear BPI Flash memory can synchronously configure the FPGA in Master BPI mode
at the 80 MHz data rate supported by the PC28F00AG18FE flash memory. The fastest
configuration method uses the external 80 MHz oscillator connected to the FPGA's

EMCCLK pin.

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 SW11 positions 1 and 2
respectively, and to the RS1 and RS0 pins of the FPGA. By placing valid XC7VX485T
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 SW11. The
connections between the BPI Flash memory and the FPGA are listed in Table 1-5.

Table 1-5: BPI Flash Memory Connections to the FPGA

BPI Flash Memory (U3)

FPGA (U1) Pin Net Name 1/0 Standard
Pin Number Pin Name
AJ28 FLASH_AO LVCMOS18 Al Al
AH28 FLASH_A1 LVCMOS18 Bl A2
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Table 1-5: BPI Flash Memory Connections to the FPGA (Cont’d)

BPI Flash Memory (U3)
FPGA (U1) Pin Net Name 1/0 Standard
Pin Number Pin Name

AG31 FLASH_A2 LVCMOS18 C1 A3
AF30 FLASH_A3 LVCMOS18 D1 A4
AK29 FLASH_A4 LVCMOS18 D2 A5
AK28 FLASH_A5 LVCMOS18 A2 A6
AG29 FLASH_A6 LVCMOS18 C2 A7
AK30 FLASH_A7 LVCMOS18 A3 A8
AJ30 FLASH_AS8 LVCMOS18 B3 A9
AH30 FLASH_A9 LVCMOS18 C3 A10
AH29 FLASH_A10 LVCMOS18 D3 All
AL30 FLASH_A11 LVCMOS18 C4 Al12
AL29 FLASH_A12 LVCMOS18 A5 A13
ANB33 FLASH_A13 LVCMOS18 B5 Al4
AM33 FLASH_A14 LVCMOS18 C5 Al15
AM32 FLASH_A15 LVCMOS18 D7 Al6
AV4l FLASH_A16 LVCMOS18 D8 Al7
AU41 FLASH_A17 LVCMOS18 A7 A18
BA42 FLASH_A18 LVCMOS18 B7 A19
AU42 FLASH_A19 LVCMOS18 Cc7 A20
AT41 FLASH_A20 LVCMOS18 C8 A21
BA40 FLASH_A21 LVCMOS18 A8 A22
BA39 FLASH_A22 LVCMOS18 Gl A23
BB39 FLASH_A23 LVCMOS18 HS8 A24
AW42 FLASH_A24 LVCMOS18 B6 A25
AW41 FLASH_A25 LVCMOS18 B8 A26
NA NC NA H1 A27
AM36 FLASH_DO LVCMOS18 F2 DQO
ANB36 FLASH_D1 LVCMOS18 E2 DQ1
AJ36 FLASH_D2 LVCMOS18 G3 DQ2
AJ37 FLASH_D3 LVCMOS18 E4 DQ3
AK37 FLASH_D4 LVCMOS18 E5 DQ4
AL37 FLASH_D5 LVCMOS18 G5 DQ5
AN35 FLASH_D6 LVCMOS18 G6 DQ6
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Table 1-5: BPI Flash Memory Connections to the FPGA (Cont’d)

BPI Flash Memory (U3)
FPGA (U1) Pin Net Name 1/0 Standard
Pin Number Pin Name

AP35 FLASH_D7 LVCMOS18 H7 DQ7
AM37 FLASH_D8 LVCMOS18 El DQs8
AG33 FLASH_D9 LVCMOS18 E3 DQ9
AH33 FLASH_D10 LVCMOS18 E3 DQ10
AKB35 FLASH_D11 LVCMOS18 F4 DQ11
AL35 FLASH_D12 LVCMOS18 F5 DQ12
AJ31 FLASH_D13 LVCMOS18 H5 DQ13
AH34 FLASH_D14 LVCMOS18 G7 DQ14
AJ35 FLASH_D15 LVCMOS18 E7 DQ15
AM34 FLASH_WAIT LVCMOS18 F7 WAIT
BB41 FPGA_FWE_B LVCMOS18 G8 WE_B
BA41 FLASH_OE_B LVCMOS18 F8 OE_B
N10 FPGA_CCLK LVCMOS18 E6 CLK
AL36 FLASH_CE_B LVCMOS18 B4 CE_B
AY37 FLASH_ADV_B LVCMOS18 F6 ADV_B
AG11 FPGA_INIT_B LVCMOS18 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 7 Series FPGAs Configuration
User Guide (UG470) [Ref 2].

The configuration section of 7 Series FPGAs Configuration User Guide (UG470) [Ref 2]
provides details on the Master BPI configuration mode.

Figure 1-4 shows the connections of the linear BPI Flash memory on the VC707 board. For

more details, see the Micron PC28F00AG18FE data sheet [Ref 16].
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U3
PC28F00AG18FE
64-Pin BGA (8 x 10 mm)
FLASH_DO_R F2 | pQo A1 | A1 FLASH_AO
FLASH D1 R E2 [ DQ1 A2 | B1 FLASH_A1
FLASH D2 R G3|DQ2 A3 | Ct FLASH A2
FLASH D3 R E4| DQ3 A4 | D1 FLASH_A3
FLASH D4 R E5 | DQ4 A5 | D2 FLASH_A4
FLASH D5 R G5|DQs A6 | A2 FLASH_A5
FLASH D6 R G6|DQs A7|c2 FLASH_A6
FLASH D7 R H7|DpQ7 A8 | A3 FLASH A7
FLASH D8 R E1|DQs A9 | B3 FLASH A8
FLASH D9 R E3 | b9 Af0|C3 FLASH_A9
FLASH D10 R F3|DQ10 A11|D3 FLASH_A10
FLASH D11 R F4|DQ11 At2|ca FLASH_A11
FLASH D12 R F5|DQ12 A13 [ A5 FLASH_A12
FLASH D13 R H5|DQ13 A14|B5 FLASH_A13
FLASH D14 R G7|DQ14 A15|C5 FLASH_A14
FLASH D15 R E7|DQ15 A16 | D7 FLASH_A15
A17 | D8 FLASH_A16
FLASH PWE B G8|WE B A18 A7 FLASH_A17
FLASH WP B C6|wP B A19[B7 FLASH_A18
FLASH_ADV_B __ F6 | ADV B A20 | C7 FLASH_A19
FPGA_INT_B D4 |RST B A21 | C8 FLASH_A20
FLASH OEB__ F8|OE B A22 [ A8 FLASH_A21
FLASH CE B B4|CE B A23 | G1 FLASH_A22
FLASH WAIT R F7 | WAIT A24 | H8 FLASH_A23
FPGA_CCLK E6 | oLk A25 | B6 FLASH_A24
A26 | B8 FLASH_A25
A27 | H1 NC
NC E8 | RFU1 vceat 22
NC F1 | RFU2 veeaqz |28 1.8V
NC G2 | RFU3 vceas &4
T 2] vaes vep | .
= H4 | vss2 VCC1 m —l—
GND Hé | vss3 vce? ¢

UG885_c1_04_021012

Figure 1-4: 128 MB Linear Flash Memory (U3)
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USB 2.0 ULPI Transceiver

[Figure 1-2, callout 4]

The VC707 board uses a Standard Microsystems Corporation USB3320 USB 2.0 ULPI
Transceiver (U8) to support a USB connection to the host computer. A USB cable is
supplied in the VC707 Evaluation Kit (type-A connector to host computer, mini-B
connector to VC707 board connector J2).

The USB3320 is a high-speed USB 2.0 PHY supporting the UTMI+ low pin interface (ULPI)
interface standard. The ULPI standard defines the interface between the USB controller IP
and the PHY device which drives the physical USB bus. Use of the ULPI standard reduces
the interface pin count between the USB controller IP and the PHY device.

The USB3320 is clocked by a 24 MHz crystal. The ULPI interface supports two clocking
modes selected by jumper on J14:

e 24 MHz ULPI output clock mode (default): No jumper on J14. The PHY drives the
UPLI clock. This is the default setting.

¢ 60 MHz ULPI input clock mode: Jumper across J14 pins 1-2.
Consult the SMSC USB3320 data sheet for clocking mode details [Ref 17].

The FPGA interface to the USB3320 transceiver is implemented through the AXI universal
serial bus 2.0 device IP. See LogiCORE IP AXI Universal Serial Bus 2.0 Device Product Guide
for Vivado Design Suite (PG137) [Ref 5]

Note: The AXI universal serial bus 2.0 device IP supports USB-supplied power mode only. Jumpers
on headers J13 and J45 must be configured to their default state as described here:

* J13 =jumper removed

e J45 =jumper across pins 1-2

Figure 1-5 shows the shield for the USB mini-B connector (J2) can be tied to GND by a
jumper on header J44 pins 1-2 (default). The USB shield can optionally be connected

through a capacitor to GND by installing a tantalum capacitor (body size C) at location
C326 and jumping pins 2-3 on header J44.
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The connections between the USB mini-B connector at J2 and the PHY at U8 are listed in

Table 1-6.
Table 1-6: USB Connector Pin Assignments and Signal Definitions Between J2 and U8
USB Connector
J2 Net Name Description USB3si2nO (U8)
Pin Name
1 VBUS | USB_SMSC_VBUS +5V from host system 22
2 D_N USB_SMSC_HEADER_N Bidirectional differential serial data (N-side) 19
3 D_P USB_SMSC_HEADER_P Bidirectional differential serial data (P-side) 18
4 GND USB_SMC_GND Signal ground 33

The connections between the USB 2.0 PHY at U8 and the FPGA are listed in Table 1-7.

Table 1-7: USB 2.0 ULPI Transceiver Connections to the FPGA

FPGA (U1) Pin Net Name I/0 Standard USB3320 (U8) Pin
AV36 USB_SMSC_DATAO0 LVCMOS18 3
AW36 USB_SMSC_DATA1 LVCMOS18 4
BA34 USB_SMSC_DATA2 LVCMOS18 5
BB34 USB_SMSC_DATA3 LVCMOS18 6
BA36 USB_SMSC_DATA4 LVCMOS18 7
AT34 USB_SMSC_DATAb5 LVCMOS18 9
AY35 USB_SMSC_DATA®6 LVCMOS18 10
AW35 USB_SMSC_DATAY? LVCMOS18 13
BA35 USB_SMSC_NXT LVCMOS18 2
BB36 USB_SMSC_RESET_B LVCMOS18 27
BB32 USB_SMSC_STP LVCMOS18 29
BB33 USB_SMSC_DIR LVCMOS18 31
AV34 USB_SMSC_REFCLK_OPTION LVCMOS18 26
AY32 USB_SMSC_CLKOUT LVCMOS18 1
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Figure 1-5 shows the USB 2.0 ULPI Transceiver circuitry.

USB_SMSC_REFCLK_OPTION

Default = No jumper ;. ,

————SPK_L
———SPK_R

24 MHz 27ng
USB_SMSC_CLKOUT | 0" 1
USB_SMSC_DIR 31
USB_SMSC_STP 29
USB_SMSC_RESET 27
USB_SMSC_NXT 2
USB_SMSC_DATAO 3
USB_SMSC_DATA1 4
USB_SMSC_DATA2 5
USB_SMSC_DATA3 6
USB_SMSC_DATA4 7
USB_SMSC_DATAS 9
USB_SMSC_DATA6 10
USB_SMSC_DATA3 13

VCC1ve
8
11
14
NC 15
NC 16
NC 12

us
USB3320
USB 2.0
ULPI Transceiver
VvDD18
REFCLK vDD18
VDDIO
VBUS
X0
VBAT
CLKOUT CPEN
DIR
STP
RESETB
NXT
DATAO
DATA1
DATA2
DATA3 DM
DATA4 DP
DATA5 ID
DATA6
DATA7 RBIAS
REFSELO
REFSEL1 VDD33_P
REFSEL2
CTR_GND
NC

VCCiv8
28
30
32 a5 R222
o1 1%\;9 USB_SMSC_VBUS_SEL
22 2
& 3
R291
VCCsV0 1.00kQ VCC3V3
Ui7
21 TPS2051B R223 0
Power-Distribution 10 kQ
Switch Connector,
71 Hen ocefd 5 L25 Ferrite 220  [USBMini B
0_5 IN ouT 1 O T{W\T‘I VBUS
¢-21GND Default= ~ C247 Cc104
No jumper 0.1 uF 0.1 uF
Power from 5 GND
» USB host (J2) L26 Ferrite 220
—[1017:9 — —GND
T Toor
150 uF
"= GND
19 USB_SMSC_HEADERN 2
18 USB_SMSC_HEADER_P_3| 7,
23 _ USB_SMSC ID_4| -
24 6 SHIELD
4 SHIELD
R2 8
R323 Not SHIELD
1MQ Installed 9 SHIELD
20 Jaa .
C282 S
33 2.2 uF GND = 2 #uﬁgt%
Default = a { Installed
jumper pins 1-2 GND —
~GND

Figure 1-5: USB 2.0 ULPI Transceiver

SD Card Interface
[Figure 1-2, callout 5]

UG885_c1_05_011813

The VC707 board includes a secure digital input/output (SDIO) interface to provide
user-logic access to general purpose nonvolatile 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 13 which has its VCCO set to 1.8V. A TI
TXB0108 8-bit bidirectional voltage-level translator (U31) is used between the FPGA and
the SD card connector (U29). Figure 1-6 shows the connections of the SD card interface on
the VC707 board.
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VCC1V8 VCC3v3 VCC3V3 VCC3V3
51.1K 1% Six Places 51.1K 1% Six Places
3 q
C50 <l lol |e cs2
% § § 0.1uF zsvf = |2] |2 To.mF 25V
X5R X5R
2|22 e - = Lo
U31
TXB0108 uU29
gm § § Voltage-Level glﬂ §,\ gm SDIO Card
3 5 5 Translator o 5 b Connector
i o o o o i 4
+—|{vceca veeBl— L —{vbD
SDIO_DATO_LS A B1 SDIO_DATO 7],
SDIO_DAT1_LS A2 Bo SDIO_DAT1 8]\
To FPGA SDIO_DAT2_LS A3 B3 SDIO_DAT2 9| \—,
Banz(uﬁ SDIO_CD_DAT3_LS aa B4 SDIO_CD DAT3 1] 1xrs
SDIO_CMD_LS A Bs SDIO_CMD_ 2|,
SDIO_CLK_LS A6 B6 SDIO_CLK 5|
NC A7 B7| ToFPGA SDIO_SDDET 10fperecr  1ognp2 |18
NCL 1ps B8 Banku112 smo,sowz 1; PROTECT 10GND1 |17
+—f0E  anD “n 5 e gnomss 12
C51 g GNDTAB3
0-1uF§g¥j GND~ vcc1va¢ 2 Slvsst  GNDTAB2[H4
— £ Evsse GNDTAB1 |13
GND - v
~GND GND -
UG885_c1_06_021412
Figure 1-6: SD Card Interface
Table 1-8 lists the SD card interface connections to the FPGA.
Table 1-8: SDIO Connections to the FPGA
Level Shifter (U31) SDIO Connector (U29)
FPGFﬁ (U1) Schematic Net Name | I/0 Standard
in Pin Number Pin Name Pin Number Pin Name
AR32 SDIO_SDWP LVCMOS18 N/A N/A 11 SDWP
AP32 SDIO_SDDET LVCMOS18 N/A N/A 10 SDDET
AP30 SDIO_CMD_LS LVCMOS18 6 A5 2 CMD
AN30 SDIO_CLK_LS LVCMOS18 7 A6 5 CLK
AV31 SDIO_DAT2_LS LVCMOS18 4 A3 9 DAT2
AU31 SDIO_DATI1_LS LVCMOS18 3 A2 8 DAT1
AR30 SDIO_DATO0_LS LVCMOS18 1 Al 7 DATO
AT30 SDIO_CD_DAT3_LS LVCMOS18 5 A4 1 CD_DAT3

USB JTAG

[Figure 1-2, callout 6]

JTAG configuration is provided through a Digilent onboard USB-to-JTAG configuration
logic module (U26) where a host computer accesses the VC707 board JTAG chain through
a type-A (host side) to micro-B (VC707 board side) USB cable.
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A 2-mm JTAG header (J4) 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 VC707 board is illustrated in Figure 1-7. 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 SW11.

SPST Bus Switch SPST Bus Switch
u27 u28

o] o]

usB
Module (U26)
or
JTAG
Connector
(J4)
TDO

TDI

L— T\ec L T\ec
J35 J37 Ui

FMC1 HPC FMC2 HPC U4 Kintex-7

Connector Connector SN74AVCAT45 FPGA

Voltage
Translator

~— 3.3V

I
|
|
:1.8V—>
|

TDI TDO TDI TDO TDI TDO TDI

u72 TDO

SN74AVC1T45
Voltage
Translator

TDO TDI

UG885_c1_07_021412

Figure 1-7: JTAG Chain Block Diagram

When an FMC mezzanine card is attached to the VC707 board it is automatically added to
the JTAG chain through electronically controlled single-pole single-throw (SPST) switches
U27 and U28. The SPST switches are in a normally closed state and transition to an open
state when an FMC mezzanine card is attached. Switch U27 adds an attached FMC1 HPC
mezzanine card to the FPGAs JTAG chain as determined by the
FMC_HPC_PRSNT_M2C_B signal. Switch U28 adds an attached FMC2 HPC mezzanine
card to the FPGAs JTAG chain as determined by the FMC2_LPC_PRSNT_M2C_B signal.
The attached FMC card must implement a TDI-to-TDO connection via a device or bypass
jumper to ensure that the JTAG chain connects to the FPGA Ul.

The JTAG connectivity on the VC707 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 Vivado serial I/O analyzer or a software
debugger to access the FPGA. The iMPACT software tool can also indirectly program the
Linear BPI Flash memory. To accomplish this, the iMPACT software configures the FPGA
with a temporary design to access and program the BPI memory device.
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The JTAG circuit details are shown in Figure 1-8.
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VCC3V3
U26 VCCav3 SN74LV541A J35
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Module = = - o
R95 15Q L | FMC_TDI_BUF PRSNT_L
DI AN ’ DI
R96 15Q U19 v2r J\
™S A SN74LV541A -
R94 15Q Voltage
oK "W Translator FMC1 TDO_FMC2 TDI |~
Y FMC1_HPC_TMS_BUF
> ™S
TDO N FMC1_HPC_TCK_BUF
> TCK
VCC3V3 VCC3V3
J4 J37
JTAG FMC2 HPC
Header FMC2_HPC_PRSNT_M2C_B Connector
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TDI | JTAG_TDI U DI
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TXS0108E FPGA
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SN74AVC1T45
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Figure 1-8: JTAG Circuit
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Clock Generation
The VC707 board provides five clock sources for the FPGA. Table 1-9 lists the source

devices for each clock.

Table 1-9: VC707 Board Clock Sources

Clock Name Clock Description
Source
5iT9102 2.5V LVDS 200 MHz Fixed Frequency Oscillator (SiTime).
System Clock U5l | gee System Clock (SYSCLK_P and SYSCLK_N), page 29
User Clock U4 Si570 3.3V LVDS I2C Programmable Oscillator, 156.250 MHz default (Silicon Labs).
See Programmable User Clock (USER_CLOCK_P and USER_CLOCK_N), page 29
131 USER_SMA_CLOCK_P (Net name).
User SMA Clock See User SMA Clock (USER_SMA_CLOCK_P and USER_SMA_CLOCK_N), page 30.
(differential pair) ;32 | USER SMA CLOCK N (Net name).
See User SMA Clock (USER_SMA_CLOCK_P and USER_SMA_CLOCK_N), page 30.
125 SMA_MGT_REFCLK_C_P (Net name).
GTX SM A REF ClOCk See GTX SMA ClOCk (SMA_MGT_REFCLK_P and SMA_MGT_REFCLK_N)/ Page 31
(differential pair) j26 | SMA MGT REFCLK C_N (Net name).
See GTX SMA Clock (SMA_MGT_REFCLK_P and SMA_MGT_REFCLK_N), page 31
Jitter Attenuated U24 5i5324C LVDS precision clock multiplier /jitter attenuator (Silicon Labs).
Clock See Jitter Attenuated Clock, page 31

Table 1-10: Clock Connections, Source to FPGA

Table 1-10 lists the pin-to-pin connections from each clock source to the FPGA.

Clock Source Pin Net Name I/0 Standard FPGA (U1) Pin
U51.5 SYSCLK_N LVDS E18
Ubs1.4 SYSCLK_P LVDS E19
U34.5 USER_CLOCK_N LVDS AL34
U34.4 USER_CLOCK_P LVDS AK34
J26.1 SMA_MGT_REFCLK_N N/A (MGT REFCLK INPUT) AK7
J25.1 SMA_MGT_REFCLK_P N/A (MGT REFCLK INPUT) AKS8
J32.1 USER_SMA_CLOCK_N LVCMOS18 AK32
J31.1 USER_SMA_CLOCK_P LVCMOS18 AJ32

U24.29 Si5324 OUT_N N/A (MGT REFCLK INPUT) AD7
U24.28 Si5324_OUT_P N/A (MGT REFCLK INPUT) ADS
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System Clock (SYSCLK_P and SYSCLK_N)
[Figure 1-2, callout 7]

The VC707 board has a LVDS 200 MHz oscillator (U51) soldered onto the back side of the
board and wired to an FPGA MRCC clock input on bank 38. This 200 MHz signal pair is
named SYSCLK_P and SYSCLK_N, which are connected to FPGA U1 pins E19 and E18
respectively.

e Qgcillator: SiTime SiT9102AI-243N25E200.00000 (200 MHz)

e PPM frequency tolerance: 50 ppm

¢ Differential Output

For more details, see the SiTime SiT9102 data sheet [Ref 18]. The system clock circuit is
shown in Figure 1-9.

VCC2vs
Us1
SIT9102
200 MHz
Oscillator
C30
—=0.1uF 10V ; 6 . SYSCLK_N
X5R
5 3 FrNa <
3 . 100Q 1%
1 S{enD ouT A . SYSCLK P

UG885_c1_09_020612

Figure 1-9: System Clock Source

Programmable User Clock (USER_CLOCK_P and USER_CLOCK_N)

[Figure 1-2, callout 8]

The VC707 board has a programmable low-jitter 3.3V differential oscillator (U34)
connected to the FPGA MRCC inputs of bank 14. This USER_CLOCK_P and
USER_CLOCK_N clock signal pair are connected to FPGA U1 pins AK34 and AL34
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 I2C interface. Power cycling the VC707 board reverts the user clock to
its default frequency of 156.250 MHz.

e Programmable Oscillator: Silicon Labs Si570BAB0000544DG (10 MHz - 810 MHz)
¢ Differential Output
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For more details, see the Silicon Labs Si570 data sheet [Ref 19]. The user clock circuit is
shown in Figure 1-10.

VCC3V3 VCC3V3
R15 C192
4.7KQ 5% —— 0.01 uF 25V
u34 X7R
Si570 GND
Programmable
Oscillator
Xne voD}E
2{oe
To 12C USER CLOCK SDA 7 SDA LK 5 USER CLOCK N 10 MHz - 810 Mz
Bus Switch -
Us2) USER CLOCK SCL 8 SCL  CLK+ 4 USER CLOCKP 50 PPM
GND

UG885_c1_10_021412
Figure 1-10: User Clock Source

Note: In Figure 1-10, USER_CLOCK_N and USER_CLOCK_P are differential clock signals.

User SMA Clock (USER_SMA_CLOCK_P and USER_SMA_CLOCK_N)

[Figure 1-2, callout 9]

An external high-precision clock signal can be provided to the FPGA bank 14 by
connecting differential clock signals through the onboard 50Q SMA connectors J31 (P) and
J32 (N). The differential clock signal names are USER_SMA_CLOCK_P and
USER_SMA_CLOCK_N, which are connected to FPGA U1 pins AJ32 and AK32
respectively. The user-provided 1.8 V differential clock circuit is shown in Figure 1-11.

J31
SMA o USER_SMA_CLOCK_P
Connector
J32 GND
SMA o USER_SMA_CLOCK_N
Connector

GND

UG885_c1_11_020612

Figure 1-11: User SMA Clock Source
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GTX SMA Clock (SMA_MGT_REFCLK_P and SMA_MGT_REFCLK_N)
[Figure 1-2, callout 10

The VC707 board includes a pair of SMA connectors for a GTX clock wired to GTX Quad
bank 113. This differential clock has signal names SMA_MGT_REFCLK_P and
SMA_REFCLK_N, which are connected to FPGA U1 pins AK8 and AK7 respectively.
Figure 1-12 shows this AC-coupled clock circuit.

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

¢ Differential Input

J25
C25
SMA o SMA_MGT_REFCLK_C_P I SMA_MGT_REFCLK_P
Connector I
0.01 uF 25V
X7R
J26  GND
Cc24
SMA o SMA_MGT_REFCLK_C_N T SMA_MGT_REFCLK_N
Connector 1
0.01 uF 25V
X7R

GND

UG855_c1_12_020612

Figure 1-12: GTX SMA Clock Source

Jitter Attenuated Clock

[Figure 1-2, callout 11]

The VC707 board includes a Silicon Labs Si5324 jitter attenuator U24 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 AW32 and
REC_CLOCK_C_N, FPGA U1 pin AW33) for jitter attenuation. The jitter attenuated clock
(5i5324_OUT_C_P, Si5324_OUT_C_N) is then routed as a reference clock to GTX Quad 114
inputs MGTREFCLKOP (FPGA U1 pin AD8) and MGTREFCLKON (FPGA U1 pin AD?).

The primary purpose of this clock is to support CPRI/OBSAI 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 1-13.

Caution! The Silicon Labs Si5324 U24 pin 1 reset net SI5324_RST must be driven High to
enable the device. The U24 pin 1 net SI5328_RST is level-shifted to 1.8V by U39 and is
connected to FPGA U1 bank 13 pin AT36.
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Figure 1-13: Jitter Attenuated Clock

UG885_c1_13_021412

See the Silicon Labs Si5324 data sheet for more information on this device [Ref 19].

GTX Transceivers
[Figure 1-2, callout 12]

The VC707 board provides access to 27 GTX transceivers:

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

Eight of the GTX transceivers are wired to the FM1 HPC connector (J35)
Eight of the GTX transceivers are wired to the FMC2 HPC connector (J37)
One GTX is wired to SMA connectors (RX: J27, J28 TX: J29, ]30)

One GTX is wired to the SFP/SFP+ Module connector (P3)

One GTX is used for the SGMII connection to the Ethernet PHY (U50)

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. Seven of the nine GTX Quads are used on the VC707 board, with

connectivity as shown here (Quads 111 and 112 are not used):
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Quad 113:
MGTREFCLKO - SGMII clock
MGTREFCLK1 - SMA clock

e Contains 3 GTX transceivers with one each allocated to SMA, SGMII and SFP

e Contains 1 unused GTX transceiver

Quad 114:

¢  MGTREFCLKO - 5i5324 jitter attenuator

e Contains 4 GTX transceivers for PCle® lanes 4-7

Quad 115:

¢ MGTREFCLKI - PCle edge connector clock

e Contains 4 GTX transceivers for PCle lanes 0-3

Quad 116:

e MGTREFCLKO - FMC2 HPC GBTCLK1

¢ Contains 4 GTX transceivers for FMC2 HPC (DP4 - DP7)
e Quad 117:

¢ MGTREFCLKO - FMC2 HPC GBTCLKO

¢ Contains 4 GTX transceivers for FMC2 HPC (DP0 — DP3)
Quad 118:

e MGTREFCLKO - FMC1 HPC GBTCLK1

¢ Contains 4 GTX transceivers for FMC1 HPC (DP4 - DP7)
Quad 119:

e MGTREFCLKO - FMC1 HPC GBTCLKO

¢ Contains 4 GTX transceivers for FMC1 HPC (DP0 — DP3)

Table 1-11 lists the GTX interface connections to the FPGA (U1).
Table 1-11: GTX Interface Connections for FPGA U1

Transceiver Bank FHG1761 Placement Connections

MGT_BANK_113 | GTXE2_CHANNEL_X1Y0 | SMA

GTXE2_CHANNEL_X1Y1 | SGMII

GTXE2_CHANNEL_X1Y2 | SFP+

GTXE2_CHANNEL_X1Y3 | NC

MGTREFCLKO SGMII_CLK

MGTREFCLK1 SMA_MGT_REFCLK

MGT_BANK 114 | GTXE2_CHANNEL_X1Y4 | PCle7

GTXE2_CHANNEL_X1Y5 | PCle6

GTXE2_CHANNEL_X1Y6 | PCle5

GTXE2_CHANNEL_X1Y7 | PCle4

MGTREFCLKO Si5324

MGTREFCLK1 NC
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Table 1-11:

GTX Interface Connections for FPGA U1 (Cont’d)

Transceiver Bank

FHG1761 Placement

Connections

MGT_BANK_115

GTXE2_CHANNEL_X1Y8

PCle3

GTXE2_CHANNEL_X1Y9

PCle2

GTXE2_CHANNEL_X1Y10

PClel

GTXE2_CHANNEL_X1Y11

PCIe0

MGTREFCLKO

NC

MGTREFCLK1

PCle_CLK

MGT_BANK_116

GTXE2_CHANNEL_X1Y12

FMC2 HPC DP4

GTXE2_CHANNEL_X1Y13

FMC2 HPC DP5

GTXE2_CHANNEL_X1Y14

FMC2 HPC DP6

GTXE2_CHANNEL_X1Y15

FMC2 HPC DP7

MGTREFCLKO

FMC2 HPC GBT_CLK1

MGTREFCLK1

NC

MGT_BANK_117

GTXE2_CHANNEL_X1Y16

FMC2 HPC DPO

GTXE2_CHANNEL_X1Y17

FMC2 HPC DP1

GTXE2_CHANNEL_X1Y18

FMC2 HPC DP2

GTXE2_CHANNEL_X1Y19

FMC2 HPC DP3

MGTREFCLKO

FMC2 HPC GBT_CLKO

MGTREFCLK1

NC

MGT_BANK_118

GTXE2_CHANNEL_X1Y20

FMC1 HPC DP4

GTXE2_CHANNEL_X1Y21

FMC1 HPC DP5

GTXE2_CHANNEL_X1Y22

FMC1 HPC DP6

GTXE2_CHANNEL_X1Y23

FMC1 HPC DP7

MGTREFCLKO

FMC1 HPC GBT_CLK1

MGTREFCLK1

NC

MGT_BANK_119

GTXE2_CHANNEL_X1Y24

FMC1 HPC DPO

GTXE2_CHANNEL_X1Y25

FMC1 HPC DP1

GTXE2_CHANNEL_X1Y26

FMC1 HPC DP2

GTXE2_CHANNEL_X1Y27

FMC1 HPC DP3

MGTREFCLKO

FMC1 HPC GBT_CLKO

MGTREFCLK1

NC

For more information on the GTX transceivers, see 7 Series FPGAs GTX/GTH Transceivers
User Guide (UG476) [Ref 6].
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PCI Express Endpoint Connectivity

[Figure 1-2, callout 13]

The 8-lane PCI Express edge connector performs data transfers at the rate of

2.5 gigatransfers per second (GT/s) for a Gen1 application and 5.0 GT/s for a Gen2
application. The PCle transmit and receive signal datapaths have a characteristic
impedance of 85Q £10%. The PCle clock is routed as a 100Q differential pair. The 7 series
FPGAs GTX transceivers are used for multi-gigabit per second serial interfaces.

The XC7VX485T-2FFG1761C FPGA (-2 speed grade) included with the VC707 board

supports up to Gen2 x8.

The PCle clock is input from the edge connector. It is AC coupled to the FPGA through the
MGTREFCLK]1 pins of Quad 115. PCIE_CLK_QO0_P is connected to FPGA U1 pin AB8, and
the _N net is connected to pin AB7. The PCI Express clock circuit is shown in Figure 1-14.

P1
PCI Express
Eight-Lane
Edge connector
a g o~ A
OE C544
0.01uF 25V
anp| A2 0.01n
REFCLK+ A13 PCIE_CLK_QO0_C_P I I PCIE_CLK_QO_P
REFCLK- Al14 PCIE_CLK_QO0_C_N I I PCIE_CLK_QO0_N
A5 C545
N GND’v 0.01uF 25V
Ar—ﬁr — GND X7R

UG885_c1_14_020612

Figure 1-14: PCI Express Clock

PCle lane width/size is selected through jumper J49 (Figure 1-15). The default lane size

selection is 1-lane (J49 pins 1 and 2 jumpered).

Ja

PCIE_PRSNT_X1 = 092 _ PCIE_PRSNT_B
PCIE_PRSNT X4 _3F o+

PCIE_PRSNT X8 5016

UG885_c1_15_020612

Figure 1-15: PCI Express Lane Size Select Jumper J49

Table 1-12 lists the PCle edge connector connections at P1.

Table 1-12: PCle Edge Connector Connections GTX Quad 115
Net Name FPGFf?n(U” PCle Edge Connector (P1) Function pﬁ:gz:;t
Pin Name
PCIE_RX0_P Y4 B14 PETp0O Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y11
PCIE_RX0_N Y3 B15 PETn0 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y11
PCIE_RX1_P AA6 B19 PETp1 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y10
PCIE_RX1_N AA5 B20 PETnl1 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y10
PCIE_RX2_P AB4 B23 PETp2 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y9
PCIE_RX2_N AB3 B24 PETn2 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y9
PCIE_RX3_P AC6 B27 PETp3 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y8
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Table 1-12: PCle Edge Connector Connections GTX Quad 115 (Cont’d)
Net Name FPG;}“(U” PCle Edge Connector (P1) Function Pﬁ:i.:::;t
Pin Name

PCIE_RX3_N AC5 B28 PETn3 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y8
PCIE_RX4_P AD4 B33 PETp4 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y7
PCIE_RX4_N AD3 B34 PETn4 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y7
PCIE_RX5_P AE6 B37 PETp5 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y6
PCIE_RX5_N AE5 B38 PETn5 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y6
PCIE_RX6_P AF4 B41 PETp6 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y5
PCIE_RX6_N AF3 B42 PETn6 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y5
PCIE_RX7_P AG6 B45 PETp7 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y4
PCIE_RX7_N AG5 B46 PETn7 Integrated Endpoint block receive pair GTXE2_CHANNEL_X1Y4
PCIE_TX0_P w2 Al6 PERpO Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y11
PCIE_TX0_N W1 Al7 PERnO Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y11
PCIE_TX1_P AA2 A21 PERp1 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y10
PCIE_TX1_N AAl A22 PERn1 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y10
PCIE_TX2_P AC2 A25 PERp2 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y9
PCIE_TX2_N AC1 A26 PERn2 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y9
PCIE_TX3_P AE2 A29 PERp3 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y8
PCIE_TX3_N AE1 A30 PERn3 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y8
PCIE_TX4_P AG2 A35 PERp4 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y7
PCIE_TX4_N AG1 A36 PERn4 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y7
PCIE_TX5_P AH4 A39 PERp5 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y6
PCIE_TX5_N AH3 A40 PERn5 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y6
PCIE_TX6_P AJ2 A43 PERp6 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y5
PCIE_TX6_N AJl Ad4 PERn6 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y5
PCIE_TX7_P AK4 A47 PERp7 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y4
PCIE_TX7_N AK3 A48 PERn7 Integrated Endpoint block transmit pair GTXE2_CHANNEL_X1Y4
Si5324_OUT_C_P ADS8 Al13 REFCLK+ Integrated Endpoint block differential clock MGT_BANK_114

pair from PCle (not Quad 115)
Si5324 OUT_C_N AD7 Al4 REFCLK- Integrated Endpoint block differential clock | MGT_BANK_114

pair from PCle (not Quad 115)
PCIE_PRSNT_B J492,4,6 Al PRSNT#1 J49 Lane Size Select jumper NA
PCIE_WAKE_B AV33 B11 WAKE# Integrated Endpoint block wake signal, not NA

connected on KC705 Board
PCIE_PERST_B AV35 All PERST Integrated Endpoint block reset signal NA
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Table 1-13 lists the PCle edge connector connections for Quad 115.

Table 1-13: GTX Quad 115 PCle Edge Connector Connections

Quad 115 FPGA (U1) PCle Edge Connector (P1) FHG1761
Pin Name Pin Net Name ; ; Placement
Pin Pin Name
MGTXTXP0_115_AE2 AE2 PCIE_TX3_P A29 PERp3 GTXE2_CHANNEL_X1Y11
MGTXTXNO_115_AE1 AE1 PCIE_TX3_N A30 PERn3 GTXE2_CHANNEL_X1Y11
MGTXRXP0_115_ACé6 AC6 PCIE_RX3_P B27 PETp3 GTXE2_CHANNEL_X1Y11
MGTXRXNO_115_AC5 AC5 PCIE_RX3_N B28 PETn3 GTXE2_CHANNEL_X1Y11
MGTXTXP1_115_AC2 AC2 PCIE_TX2_P A25 PERp2 GTXE2_CHANNEL_X1Y10
MGTXTXN1_115_AC1 AC1 PCIE_TX2_N A26 PERn2 GTXE2_CHANNEL_X1Y10
MGTXRXP1_115_AB4 AB4 PCIE_RX2_P B23 PETp2 GTXE2_CHANNEL_X1Y10
MGTXRXN1_115_AB3 AB3 PCIE_RX2_N B24 PETn2 GTXE2_CHANNEL_X1Y10
MGTXTXP2_115_AA2 AA2 PCIE_TX1_P A21 PERp1 GTXE2_CHANNEL_X1Y9
MGTXTXN2_115_AA1 AAl PCIE_TX1_N A22 PERn1 GTXE2_CHANNEL_X1Y9
MGTXRXP2_115_AA6 AA6 PCIE_RX1_P B19 PETp1 GTXE2_CHANNEL_X1Y9
MGTXRXN2_115_AA5 AA5 PCIE_RX1_N B20 PETn1 GTXE2_CHANNEL_X1Y9
MGTXTXP3_115_W2 W2 PCIE_TXO0_P Al6e PERpO GTXE2_CHANNEL_X1Y8
MGTXTXN3_115_W1 W1 PCIE_TX0_N A17 PERnO GTXE2_CHANNEL_X1Y8
MGTXRXP3_115_Y4 Y4 PCIE_RX0_P B14 PETpO GTXE2_CHANNEL_X1Y8
MGTXRXN3_115_Y3 Y3 PCIE_RX0_N B15 PETn0 GTXE2_CHANNEL_X1Y8
MGTREFCLKOP_115_Y8 Y8 NC MGT_BANK_115
MGTREFCLKON_115_Y7 Y7 NC MGT_BANK_115
MGTREFCLK1P_115_AB8 ABS8 PCIE_CLK_QO0_P Al3 REFCLK+ MGT_BANK 115
MGTREFCLKIN_115_AB7 AB7 PCIE_CLK_QO0_N Al4 REFCLK- MGT_BANK_115

Table 1-14 lists the PCle edge connector connections for Quad 114.

Table 1-14: GTX Quad 114 PCle Edge Connector Connections

PCle Edge Connector (P1)
Quad 114 FPGA (U1) Net Name FHG1761
Pin Name Pin Pin PCle Edge Placement
Pin Name

MGTXTXP0_114_AK4 AK4 PCIE_TX7_P A47 PERp7 GTXE2_CHANNEL_X1Y4
MGTXTXNO_114_AK3 AK3 PCIE_TX7_N A48 PERn7 GTXE2_CHANNEL_X1Y4
MGTXRXP0_114_AG6 AG6 PCIE_RX7_P B45 PETp7 GTXE2_CHANNEL_X1Y4
MGTXRXNO_114_AG5 AG5 PCIE_RX7_N B46 PETn7 GTXE2_CHANNEL_X1Y4
MGTXTXP1_114_AJ2 AJ2 PCIE_TX6_P A43 PERp6 GTXE2_CHANNEL_X1Y5
MGTXTXN1_114_AJ1 AJl PCIE_TX6_N Ad4 PERn6 GTXE2_CHANNEL_X1Y5
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Table 1-14: GTX Quad 114 PCle Edge Connector Connections (Cont’d)

PCle Edge Connector (P1)

Quad 114 FPGA (U1) Net Name FHG1761
Pin Name Pin Pin PCle Edge Placement
Pin Name
MGTXRXP1_114_AF4 AF4 PCIE_RX6_P B41 PETp6 GTXE2_CHANNEL_X1Y5
MGTXRXN1_114_AF3 AF3 PCIE_RX6_N B42 PETn6 GTXE2_CHANNEL_X1Y5
MGTXTXP2_114_AH4 AH4 PCIE_TX5_P A39 PERp5 GTXE2_CHANNEL_X1Y6
MGTXTXN2_114_AH3 AH3 PCIE_TX5 N A40 PERn5 GTXE2_CHANNEL_X1Y6
MGTXRXP2_114_AF6 AE6 PCIE_RX5_P B37 PETp5 GTXE2_CHANNEL_X1Y6
MGTXRXN2_114_AE5 AFE5 PCIE_RX5_N B38 PETn5 GTXE2_CHANNEL_X1Y6
MGTXTXP3 114 AG2 AG2 PCIE_TX4 P A35 PERp4 GTXE2_CHANNEL_X1Y7
MGTXTXN3_114_AG1 AG1 PCIE_TX4 N A36 PERn4 GTXE2_CHANNEL_X1Y7
MGTXRXP3_114_AD4 AD4 PCIE_RX4 P B33 PETp4 GTXE2_CHANNEL_X1Y7
MGTXRXN3_114_AD3 AD3 PCIE_RX4 N B34 PETn4 GTXE2_CHANNEL_X1Y7
MGTREFCLKOP_114_AD8 ADS SI5324 OUT_C_P U24.28 MGT_BANK_114
through C32
MGTREFCLKON_114_AD?7 AD7 SI5324_OUT_C_N U24.29 MGT_BANK_114
through C31
MGTREFCLKIP_114_AF8 AF8 NC MGT _BANK_114
MGTREFCLKIN_114_AF7 AF7 NC MGT_BANK_114

For more information refer to 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476)
[Ref 6] and 7 Series FPGAs Integrated Block for PCI Express Product Guide for Vivado Design
Suite (PG054) [Ref 7].
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SFP/SFP+ Module Connector
[Figure 1-2, callout 14]

The VC707 board contains a small form-factor pluggable (SFP+) connector and cage
assembly P3 that accepts SFP or SFP+ modules. Figure 1-16 shows the SFP+ module
connector circuitry.

VCC3V3 VCC3V3 P3
SFP+ Module
L6 L7 Connector
4.7uH 4.7uH 74441-0010
3.0A 3.0A
— ¢ o SFP_VCCR 15 |\, on RD_N[12__SFP_RX_N
13 SFP_RX_P
SFP_VCCT 16|\ oo RD.P Vocavs
18 SFP_TX_P =
L c114 c23 C115 _| c22 10 P
—T 22uF 0.1uF 22uF —T0.1pF VEER_1 19  SFP_TX_N * *
1 {VEER 2 DN
14 - Da|4__SFP_IIC_SDA
VEER_3 " R12 R11 R13 F{14§
1 VEET 1 scL|5__SFP_IIC_SCL 4.7KQS 47KQS 4.7KQS 4.7KQ
17 - Joo
- VEET2 1y cauLt/2 SFP_TX_FAULT ! 1
GND= o1 | VEET-31x pisaBLE|3  SFP_TX_DISABLE TRANS
GND1 21
22| cNp2  MOD.ABs|8_ SFP-MOD_DETECT 5
23 | GND3
24 J20
GND4 8 SFP_LOS 1
25 | onDs LOS
26 Je HDR_1X1
GND6 2 <1 HDR_1X2
27 00 Q4
GND7 l SFP Enable 3 NDS331N
28 | GNDs 1 460 mW
29 - GND
a0 |CND9 | 1 SFP_TX_DISABLE
GND10
31} GND11 2
32 | GND12 =
Rg1|9_ SFP_RST
VCC3V3 VCC3V3
GND -
R392 R391
HDR_1X3
4.7KQ i~ 4.7KQ
1
; Ol 10
2
Rso|7__SFP_RSO ol o
3 3
,_— Ol 10 __I
"~ GND GND -

1-2: FULL BW RX
2-3: LOW BW RX

1-2: FULL BW TX
2-3: LOW BW TX
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Figure 1-16: SFP+ Module Connector
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Table 1-15 lists the SFP+ module RX and TX connections to the FPGA.

Table 1-15: FPGA U1 GTX Bank 113 to SFP+ Module Connections

SFP+ Module (P3)
FPGA (U1) Pin Schematic Net Name

Pin Name
AL5 SFP_RX_N 12 RD_N
AL6 SFP_RX_P 13 RD_P
AMA4 SFP_TX_P 18 TD_P
AM3 SFP_TX_N 19 TD_N
AP33 SFP_TX_DISABLE_TRANS 3 TX_DISABLE

Table 1-16 lists the SFP+ module control and status connections to the FPGA.

Table 1-16: SFP+ Module Control and Status

SFP Cor_1troI/Status Board Connection
Signal
SFP_TX_FAULT Test Point J22 | High = Fault
Low = Normal Operation
SFP_TX_DISABLE Jumper J6 Off = SFP Disabled
On = SFP Enabled
SFP_MOD_DETECT Test Point J21 | High = Module Not Present
Low = Module Present
SFP_RS0 Jumper ]38 Jumper Pins 1-2 = Full RX Bandwidth
Jumper Pins 2-3 = Reduced RX Bandwidth
SFP_RS1 Jumper J39 Jumper Pins 1-2 = Full TX Bandwidth
Jumper Pins 2-3 = Reduced TX Bandwidth
SFP_LOS Test Point J20 | High = Loss of Receiver Signal
Low = Normal Operation

10/100/1000 Tri-Speed Ethernet PHY

[Figure 1-2, callout 15]

The VC707 board utilizes the Marvell Alaska PHY device (88E1111) U50 for Ethernet
communications at 10, 100, or 1000 Mb/s. The board supports SGMII mode only. The PHY
connection to a user-provided Ethernet cable is through a Halo HFJ11-1GO1E RJ-45
connector (P4) with built-in magnetics.

On power-up, or on reset, the PHY is configured to operate in SGMII mode with PHY
address 0b00111 using the settings shown in Table 1-17. These settings can be overwritten

by software commands passed over the MDIO interface.
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Table 1-17: Board Connections for PHY Configuration Pins

Pin | Connection on Board Definitic?rlltgzrad Value Definitic?rlltgr}d Value Definitic?rlltgor!d Value
CFG0 | Ve 2.5V PHYADR[2] = 1 PHYADRJ1] = 1 PHYADR[0] = 1
CFG1 | Ground ENA_PAUSE =0 PHYADR[4] = 0 PHYADRJ[3] = 0
CFG2 | V25V ANEG[3] = 1 ANEG[2] = 1 ANEG[1] = 1
CFG3 | V25V ANEG[0] = 1 ENA_XC =1 DIS 125 = 1
CFG4 | Vee25V HWCFG_MD[2] = 1 HWCFG_MDI[1] = 1 HWCFG_MDI0] = 1
CFG5 | PHY_LED_LINK10 DIS_FC =1 DIS_SLEEP = 1 HWCFG_MDJ[3] = 1
CFG6 | PHY_LED_RX SEL_BDT =0 INT_POL =1 75/50Q= 0

The Ethernet connections from FPGA U1 to the 88E1111 PHY device are listed in

Table 1-18.

Table 1-18: Ethernet Connections, FPGA to PHY Device

FPGFf-i\n(U1) Net Name I/O Standard :’I::SH 11 PHY :::e
AK33 PHY_MDIO LVCMOS18 M1 MDIO
AH31 PHY_MDC LVCMOS18 L3 MDC
AL31 PHY_INT LVCMOS18 L1 INT_B
AJ33 PHY_RESET LVCMOS18 K3 RESET_B
AN2 SGMII_TX_P N/A (MGT REFCLK INPUT) A3 SIN_P
AN1 SGMII_TX_N N/A (MGT REFCLK INPUT) A4 SIN_N
AMS SGMII_RX_P N/A (MGT REFCLK INPUT) A7 SOUT_P
AM7 SGMII_RX_N N/A (MGT REFCLK INPUT) A8 SOUT_N
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SGMII GTX Transceiver Clock Generation

[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 113
GTX transceiver (clock pins AH8 (P) and AH7 (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 1-17 shows the Ethernet SGMII clock source.

C300 VDDA_SGMIICLK VDD_SGMIICLK
18pF 50V u2
NFI’O ICS8440211-01
_| | Clock Generator
X3 5
OE C28
25.00 MHz 1 8 0.1uF 25V
VDDA VDD X5R
R320§ 2| anD2 X1 | SGMICLK XTAL OUT 8|, o1 7 SGMICLK_Q0_C_P || SGMICLK_QO0_P
1.0MQ 5% I —OUT Qo I
€301
18pF 50V 4lGND2 T T x2|3 SGMIICLK XTAL IN_4ly a1 v NQo 6 SGMIICLK_QO_C_N H SGMIICLK_QO_N
NPO 2 C29
l>—H GND 0.1uF 25V
1 X5R
~GND_SGMIICLK - GND_SGMIICLK "~ GND_SGMIICLK

UG885_c1_17_020612

Figure 1-17: Ethernet 125 MHz SGMII GTX Clock

References

Details about the tri-mode Ethernet MAC core are provided in LogiCORE IP Tri-Mode
Ethernet MAC Product Guide for Vivado Design Suite (PG051) [Ref 8] and in the LogiCORE IP
Tri-Mode Ethernet MAC v4.5 User Guide (UG138) [Ref 12].

The product brief for the Marvell 88E1111 Alaska Gigabit Ethernet Transceiver can be
found at the Marvell website [Ref 20].

The data sheet can be obtained under NDA with Marvell. Contact information is at the
Marvell website [Ref 20].

For more information about the ICS844021 device, go to the Integrated Device Technology
website [Ref 21] and search for part number ICS844021.

USB-to-UART Bridge

[Figure 1-2, callout 17]

The VC707 board contains a Silicon Labs CP2103GM USB-to-UART bridge device (U44)
which allows a connection to a host computer with a USB port. The USB cable is supplied
in the VC707 Evaluation Kit (Type-A end to host computer, Type mini-B end to VC707
board connector J17). 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 VC707 board.

Xilinx UART IP is expected to be implemented in the FPGA logic. 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) that runs on the host
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computer. The VCP device drivers must be installed on the host PC prior to establishing
communications with the VC707 board.

The USB Connector Pin Assignments and Signal Definitions between J17 and U44 are
listed in Table 1-19.

Table 1-19: USB Connector J17 Pin Assignments and Signal Definitions

USB Connector (J17) CP2103GM (U44)
Net Name Description
Pin Name Pin Name
7 REGIN
1 VBUS USB_UART_VBUS | +5V VBUS Powered
8 VBUS
2 D_N USB_D_N Bidirectional differential serial data (N-side) 4 D-
3 D_P USB_D_P Bidirectional differential serial data (P-side) 3 D+
2 GND1
4 GND USB_UART_GND Signal ground
29 | CNR_GND

Table 1-20 shows the USB connections between the FPGA and the UART.
Table 1-20: FPGA to UART Connections

FPGA (U1) Schematic Net CP2013 Device (U12)

Pin Function | Direction | IOSTANDARD Name Pin Function Direction
AR34 RTS Output LVCMOS18 USB_CTS 22 CTS Input
AT32 CTS Input LVCMOS18 USB_RTS 23 RTS Output
AU36 X Output LVCMOS18 USB_RX 24 RXD Input
AU33 RX Input LVCMOS18 USB_TX 25 XD Output

Refer to the Silicon Labs website for technical information on the CP2103GM and the VCP
drivers [Ref 19].

HDMI Video Output

[Figure 1-2, callout 18]

The VC707 board provides a High-Definition Multimedia Interface (HDMI™) video
output using the Analog Devices ADV7511KSTZ-P HDMI transmitter (U48). The HDMI
output is provided on a Molex 500254-1927 HDMI type-A connector (P2). The ADV7511 is
wired to support 1080P 60 Hz YCbCr and RGB video modes through 36-bit input data

mapping.

The VC707 board supports the following HDMI device interfaces:
e 36 data lines

¢ Independent VSYNC, HSYNC

¢ Single-ended input CLK

¢ Interrupt Out Pin to FPGA

e I2C

e SPDIF
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Figure 1-18 shows the HDMI codec circuit.
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Figure 1-18: HDMI Codec Circuit
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