ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



s=LATTICE

ECP5™ Versa Development Board User Guide

EB98 Version 2.1, November 2015



= LATTICE

ECP5 Versa Development Board

Introduction

The ECP5™ Versa Development Board allows designers to investigate and experiment with the features of the
ECP5 Field-Programmable Gate Array. The features of the ECP5 Versa Development Board can assist engineers
with rapid prototyping and testing of their specific designs. The ECP5 Versa Development Board is part of the
ECP5 Versa Development Kit. The guide is intended to be referenced in conjunction with demo user guides to
demonstrate the ECP5 FPGA.

Figure 1. ECP5 Versa Development Board, Top Side

SERDES Test
SMA Connectors

LED Configuration DDR3
Push-buttons Display Mode Switches Memory Expansion Connectors

User
Switches

Status LEDs

Dual RJ45
Ethernet Ports
USB Programming

JTAG
Interface

SPI Flash
Configuration
Memory

Dual RJ45 _| i€
Ethernet Ports

ECP5 On-Board 12V DC

o Power Input

PCI Express x1

Features

* Half-length PCI Express form-factor
—Allows demonstration of PCI Express x1 interconnection

* Electrical testing of one full-duplex SERDES channel via SMA connections
* USB-B connection for UART and device programming
* Two RJ45 interfaces to 10/100/1000 Ethernet to RGMII

¢ On-board Boot Flash
—128M Serial SPI Flash

* DDR3-1866 memory components (64Mb/x16)

* Expansion mezzanine interconnection for prototyping
* 14-segment alpha-numeric display

e Switches, LEDs and displays for demo purposes

» Diamond® programming support

* On-board reference clock sources
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The contents of this user guide include top-level functional descriptions of the various portions of the evaluation
board, descriptions of the on-board connectors, diodes and switches and a complete set of schematics.

Caution: The ECP5 Versa Development Board contains ESD-sensitive components. ESD safe practices should be
followed while handling and using the evaluation board.

ECP5 Device

This board features an ECP5 FPGA with a 1.1 V core supply. It can accommodate all pin-compatible ECP5 devices
in the 381 ball caBGA package. A complete description of this device can be found in DS1044, ECP5 Family Data
Sheet.

Note: The connections referenced in this document refer to the LFE5UM-45F-8BG381C device.

Applying Power to the Board

The ECP5 Versa Development Board is ready to power on. The board can be supplied with power from a PCI
Express host system or standalone with an external wall power module.

The 12 V DC input power source is fused with a surface mounted fuse, as noted in Table 1.

Table 1. Board Power Supply Fuses (See Appendix A, Sheet 2, Figure 11- Voltage Regulators)

Fuse Designator Description

F1 12 V Input Supply Fuse

The board may be plugged into a host PC. Only plug the board into a PCI Express slot when the system is powered
off. Once inserted, the PC can be safely powered on.

Using the evaluation board outside of a PC chassis supply requires the factory-supplied wall supply module. Use of
other supplies is not suggested.

Figure 2. Power Distribution Scheme (See Appendix A, Sheet 2, Figure 11- Voltage Regulators)
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Programming/FPGA Configuration

The ECP5 Versa Development Board has a built-in download controller for programming the ECP5 FPGA. The
built-in module consists of a USB Type-B connector and a USB UART device. To use the built-in download cable,
simply connect a standard USB cable (a USB-B to USB-A cable is included with the ECP5 Versa Development Kit)
from J2 to your PC (with Diamond programming software installed). The USB hub on the PC will detect the addition
of the USB function, making the built-in cable available for use with the Diamond programming software. The USB
cable is connected in parallel to J3.

Alternate Programmer Download Interface

J3 is a 10 pin JTAG connector that is provided for use with an external Lattice download cable (available sepa-
rately). A USB download cable can be attached to the board using J3 to interface with the FPGA (U1).

Note: Resistors R38, R33, R32 and R36 need to be removed for programming with J3.

The same interface can be used to access the ispClock 5406D clock device (U13) by reconfiguring the jumpers on
J50 (See Appendix A, Sheet 3, Figure 12 - Programming). U13 is factory-programmed for use with the reference
designs and should only be altered for customized designs.

Table 2. JTAG Connector Pinout (J3) (See Appendix A, Sheet 3, Figure 12 - Programming)

3
5

Function
PWR
TDO

TDI
PROGRAMnN
N/C
TMS
GND
TCK
DONE
INITn

O O N O BN =

—_
o

Diamond Programmer Requirements

Note: This board includes the built-in download module and only requires the USB cable included with the board.
After initial board setup, use the following procedure to program the board. Instructions assume that Diamond Pro-
grammer software has been installed on a local PC.

Requirements:

* PC with Diamond Programmer 3.5.1 (or later) programming software, installed with appropriate drivers (USB
driver for USB cable).

Note: An option to install these drivers is included as part of the Diamond Programmer setup.
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Setting the Configuration Mode

The ECP5 device on the ECP5 Versa Development Board supports a variety of configuration modes, including
1149.1 JTAG and Master SPI. Refer to TN1260, ECP5 sysCONFIG Usage Guide. On the PCB version Rev B, use

the CFG Setting Dip Switch SW4 described in Table 3.
Table 3. CFG[2:0] Selection — Rev B

Configuration Mode CFG[2:0] SwW4.3 SwW4.2 SW4.1
1149.1 JTAG only 000 Down Down Down
Slave SPI 001 Down Down Up
Master SPI 010 Down Up Down
SCM (Slave_Serial) 101 Up Down Up
SCM (Slave_Parallel) 111 Up Up Up

Board Programming
Configuration Status Indicators
(See Appendix A, Sheet 3, Figure 12 - Programming)

Figure 3. ECP5 Status LEDs and Push-button Controls
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The LEDs indicate the configuration status of the ECP5 FPGA.

* D17 (red) illuminated indicates that programming was aborted or reinitialized, driving the INITN output low.

* D20 (green) illuminated indicates the successful completion of configuration by releasing the open collector

DONE output pin.
¢ D19 (red) illuminated indicates that PROGRAMN is low.
¢ D18 (red) illuminated indicates that GSRN is low.
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PROGRAMN and GSRN

These push-button switches assert/de-assert the logic levels on PROGRAMN (SW2) and GSRN (SW1). Depress-
ing the button drives a logic level “0” to the device.

Programming Serial SPI Flash Memory

A serial SPI (16-pin TSSOP, 128M) Flash memory device (U52) is on-board for non-volatile configuration memory
storage. A Micron N25Q128A device is populated on-board.

The Serial SPI Flash memory device can be configured easily via the ECP5 JTAG port. This mode enables the
FPGA to be programmed at power-up or assertion of PROGRAMN with a bitstream stored in the memory device.

1. Connect the ECP5 Versa Development Board.

Scan the board or select the LFE5UM-45F device in the ECP5UM device family.

3. From the Edit pull down menu select Device Properties. Set the Access mode to SPI Flash Background Pro-
gramming and Operation to SPI Flash Erase, Program, Verify.

Figure 4. Diamond Programmer Main Screen
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4. Under the SPI Flash Options, select Family to SPI Serial Flash, Vendor to Micron, Device to SPI-N25Q128A,
Package to 16-pin SO16.
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Figure 5. Device Properties Dialog Box
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5. Click OK in the Device Properties dialog box. You will return to the main configuration screen.

Set J50 jumper to ECP5 programming (See Appendix A, sheet 3 "Programming")

7. From the main programming window, select Program from the top toolbar. This begins the SPI Serial Flash
programming. Note that the SPI Flash Background Programming operation is only possible when the ECP5
device is either erased or the active design has the MASTER_SPI_PORT mode enabled. For more details see

TN1260, ECP5 sysCONFIG Usage Guide.
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On-Board Clock Capabilities
(See Appendix A, Sheet 9, Figure 18 - Reference Clock Generator)

The ECP5 Versa Development Board allows for several clock source options. Some of these options are controlled
via the ispClock5406D programmable clock manager device. The ispClock5406D enables the reference clock from
the PCI Express interface to provide a reference clock to the SERDES. This is true only when the board is in a PCI
Express host socket. When the board is not in a PCI Express host socket, the clock will be supplied by a 156.25
MHz clock on-board oscillator. Both clock inputs can be fanned out to the dedicated SERDES reference inputs,
FPGA inputs, and to the expansion connectors. The factory default programming only connects the SERDES refer-

ence clock inputs. Factory-defined demonstration designs will control and manage the clock.

Figure 6. Clock Controller Scheme
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General Purpose Clock Source

An on-board 100 MHz LVDS oscillator is provided for general purpose use. This clock source is connected to differ-
ential inputs P3 and P4 and must be used as LVDS inputs to the FPGA. This pin pair also provides optimal inter-
face to the FPGA PLL for customized use.

The PCI Express add-in card specification requires add-in boards to include capabilities to tell the host of its pres-
ence. The ECP5 Versa Development Board allows this optional connection via a board jumper. Using the board
with a PCI Express host requires the setting shown in Figure 7 below.

Figure 7. PCI Express PRSNT Control Connection
J4

() ()
() (¢
(2 ()

PCI Express PRSNT
Jumper Selector

SERDES

The ECP5 Dual Channel Unit (DCU) SERDES FPGA is utilized on the board for several purposes. DCUO, Channel
0 is provisioned to provide a single, full-duplex PCI Express channel. The high-speed signals are connected to the
PCI Express edge connection. DCUO, Channel 1 is connected to the SMA connectors for external electrical dem-
onstrations.

Table 4. PCI Express Channel Interconnections

Signal Name SERDES Port FPGA Ball Number
PETpO HDRXPO_DOCHO Y5
PETNO HDRXNO_DOCHO Y6
PERpO HDTXPO_DOCHO W4
PERNO HDTXNO_DOCHO W5

Table 5. SMA Test Interconnections

Connector SERDES Port FPGA Ball Number
J5 HDRXPO_DOCH1 Y7
J6 HDRXNO_DOCH1 Y8
J7 HDTXPO_DOCH1 w8
J8 HDTXNO_DOCHH1 w9
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FPGA Test Pins

(See Appendix A, Sheet 8, Figure 17 - LEDs and Switches)

General Purpose DIP Switches

General purpose FPGA pins are available for user applications. FPGA pins are connected to switch SW3, a SPST
slide-actuated DIP switch. The switches are connected to logic level 0 when moved to the ON position. Switch posi-
tion 1 is indicated with an arrow. Inputs 1-4 are within a 1.5 V bank and inputs 5-8 are within a 2.5 V bank. The user
must program inputs 1-4 to be the LVCMOS15 type and inputs 5-8 to be the LVCMOS25 type in the design.
Figure 9 shows the switches. Note the silk marking associated with SW3-7 is incorrect in revision B, SW3-7 is

mapped to K19, per Table 6.

Figure 8. ECP5 Versa Development Board LEDs and Switches
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The designated pins are connected according to Table 6.

Table 6. FPGA Ball to DIP Switch Position

FPGA Ball Number

SW3 DIP Switch Position

H2

1

K3

G3

F2

J18

K18

K19

K20

N[O O | WIDN

10
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General Purpose LEDs

(See Appendix A, Sheet 8, Figure 17 - LEDs and Switches)

The LEDs provided on the ECP5 Versa Development Board are connected to general purpose FPGA 1/Os. These
LEDs provide status for user designs and must be included in the design. The LEDs illuminate when the FPGA out-

put is driven LOW. Table 7 shows the LED and associated FPGA pins. These pins are within an 1/0 bank con-
nected to 2.5 V and the user should program these to be LVCMOS25 type outputs in the design.

Table 7. LED Definitions

LED Designator FPGA Ball Number LED Color
D25 E16 Yellow
D24 D17 Yellow
D22 D18 Green
D21 E18 Green
D26 F17 Red
D27 F18 Red
D28 E17 Red
D29 F16 Red

Alpha-numeric LED Display

(See Appendix A, Sheet 8, Figure 17 - LEDs and Switches)

A 14-segment alpha-numeric display is provided on the board (D23). These LED segments are connected to gen-
eral-purpose FPGA 1/0Os. The LEDs must be included in the FPGA design. The LEDs illuminate when the FPGA

output is driven LOW. Table 8 shows the LED and associated FPGA pins. These pins are within an 1/O bank con-
nected to 2.5 V and the user should program these to be LVCMOS25 outputs in the design.

Figure 9. 14-Segment Display
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Table 8. Alpha-numeric LED Definitions

Display FPGA Ball Number Display FPGA Ball Number

A M20 J N18
B L18 K P17
C M19 L N17
D L16 M P16
E L17 N R16
F M18 P R17
G N16 DP U1
H M17

DDR3 Memory Device
(See Appendix A, Sheet 7, Figure 16 - DDR3 Memory)

* The ECP5 Versa Development Board is equipped with an SDRAM memory device (1.5 V, 64 Mb/x16, 96-ball
FBGA, 933 MHz, DDR3-1866) such as the Micron MT41K64M16TW-107:J device.

* The DDR3 memory includes a 16-bit wide memory controller interface.

e The board includes termination of data, address and command signals. It includes all power and external compo-
nents needed to demonstrate the memory controller of the ECP5 device.

* A 100 MHz on-board clock oscillator is available to provide a DDRS3 reference clock.

12
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Table 9. DDR3 Memory Controller Interconnections

FPGA Ball FPGA Ball
DDR3 Signal Number DDR3 Signal Number

DQO L5 AO P2
DQ1 F1 Al C4
DQ2 K4 A2 E5
DQ3 G1 A3 F5
DQ4 L4 A4 B3
DQ5 HA1 A5 F4
DQ6 G2 A6 B5
DQ7 J3 A7 E4
DQ8 DA A8 C5
DQ9 C1 A9 E3
DQ10 E2 A10 D5
DQ11 c2 A1 B4
DQ12 F3 A12 C3
DQ13 A2 K_0 M4
DQ14 E1 K_O# N5
DQ15 B1 CAS# L1

DQSO0 K2 BAO P5
DQSO# Ji BA1 N3
DQS1 H4 BA2 M3
DQS1# G5 oDT L2

CEO N2 CSo# K1

RAS# P1 WE# M1
CLKP P3 VREF K5
CLKN P4 DMO J4

RST# N4 DM1 H5

13
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Ethernet Interfaces
(See Appendix A, sheets 5 and 6 "10/100/1000-T PHY#x/RJ45")

Two Marvell 88E1512 Gigabit Ethernet transceiver devices (U14 and U15) are included on the board. These phys-
ical layer devices support 1000BASE-T, 100BASE-TX, and 10BASE-T applications via a standard media interface
to a dual RJ45 connection. The RJ45 connection includes network magnetics providing the proper signal condition-
ing, electro-magnetic interference suppression and signal isolation. Each connector includes two LEDs which are
controlled by the 88E1512 devices. Detailed descriptions are available in the Marvell device data sheet.

Table 10. PHY Status Indicators

LED Status Description
RJ45 (Yellow) Data RX/TX
RJ45 (Green/Orange) Link State

Each Marvell 88E1512 device communicates via a RGMII interface to the ECP5 device.

Table 11. FPGA GPIO to RGMII Interfaces

Signal Phy1 Phy2
CLK125 L19 J20
CLK125PII u16 Cc18
Config T17 G20
Resetn u17 F20
TXCLK P19 C20
TX_DO N19 J17
TX_D1 N20 J16
TX_D2 P18 D19
TX_D3 P20 D20
TXCTRL R20 E19
RXCLK L20 J19
RX_DO T20 G18
RX_D1 u20 G16
RX_D2 T19 H18
RX_D3 R18 H17
RXCTRL u19 F19
MDIO uis H20
MDC T18 G19

14
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Table 12. Expansion Connections

X3 Expansion Connector
FPGA Ball
Pin Signal Number
1 GND —
2 NC —
3 2V5 —
4 1029 B19
5 1030 B12
6 1031 B9
7 1032 E6
8 1033 D6
9 1034 E7
10 1035 D7
11 1036 B11
12 1037 B6
13 1038 E9
14 1039 D9
15 1040 B8
16 1041 Ccs
17 1042 D8
18 1043 E8
19 1044 Cc7
20 1045 C6
21 5VIN —
22 GND —
23 2V5 —
24 GND —
25 3V3 —
26 GND —
27 3V3 —
28 GND —
29 OSsC —
30 GND —
31 CLKIN A10
32 GND —
33 CLKOUT E11
34 GND —
35 3Vv3 —
36 GND —
37 3V3 —
38 GND —
39 3V3 —
40 GND —

X4 Expansion Connector

FPGA Ball
Pin Signal Number

1 RESOUT# A8

2 GND —

3 100 A12
4 101 A13
5 102 B13
6 103 C13
7 104 D13
8 105 E13
9 106 A14
10 107 C14
11 108 D14
12 109 E14
13 1010 D11
14 1011 C10
15 1012 A9

16 1013 B10
17 1014 D12
18 1015 E12
19 GND —

20 3V3 —

21 1016 B15
22 GND —

23 1017 C15
24 GND —

25 1018 D15
26 GND —

27 1019 E15
28 1020 A16
29 1021 B16
30 GND —

31 1022 C16
32 1023 D16
33 1024 B17
34 GND —

35 1025 C17
36 1026 A17
37 1027 B18
38 CARDSEL# A7

39 1028 A18
40 GND —

15
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Ordering Information

China RoHS Environment-Friendly
Description Ordering Part Number Use Period (EFUP)

ECP5 Versa Development Board LFE5UM-45F-VERSA-EVN te"

Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

Revision History

Date Version Change Summary

November 2015 2.1 Updated Introduction section. Indicated Dual RJ45 Ethernet ports and
corrected USB Programming callout in Figure 1, ECP5 Versa Develop-
ment Board, Top Side.

Updated General Purpose LEDs section. Revised FPGA ball numbers
in Table 7, LED Definitions.

Updated Appendix A. Schematics section. Revised LEDs signal map in
Figure 17, LEDs and Switches.

Updated Appendix B. Bill of Materials section. Revised description of
item 111.

Updated Setting the Configuration Mode section in Appendix C.
Changed Figure 20, CFG[2:0] Setting Resistor Field — Revision A.

August 2015 2.0 Updated to support Rev B of development board.
July 2015 1.1 Added Setting the Configuration Mode section.
Updated Technical Support Assistance section.
Added ECP5 Versa Development Board Bill of Materials section.
March 2015 1.0 Initial release.
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GNDA cao H 3 - gl ofzjel = =
GNDA ) ) 22uF,6.3V-080SSMT  22uF,6.3V-0B05SMT
an SERDES VCCAO, +1.1V, 0.5A a6 050sSHT = = =
GhoA Lo Freq=1.0 MHz Vout = 0.8*(R8/R13+1) = 3.28 v
GNDA 22uF 6.3V-0805SMT
GNDA
GNDA o _
GNDA Vout = 0.8*(R7/R9+1) = 2.52 v
GNoA
SERDES VCCHTXO0, +1.1V, 0.5A
sw 2.5V,+25V,1.1A
—
12_0V - u v
of Lrasoseur
(5A fused) cs3
sw 3.3V,+33V,135A 1_1V Current z Sonroesur  1_5V Current
g Tov
P20 21 19 Tt
R67 L4 9 RE6.
SW [ 1.5V, +15V,1.1A 01 4 s 1 Tesounamn w5 | 1.5V
( :o re P ower 19 G55 T000pT Fee C57 1000004028 o 9%
©r2010_alt1 D7 2 K/ ss2 - ©r2010_alft
e o A mowsss | | mocsse [T J— ] | B2, DDRS3
c 2 10
+1.1v s = H ver vez 13 = =
SW [ VCC_CORE, +1.1V,1.35A T g = [ow z ] +1.5v
135A 1% 23 28 kel roz (R 8 g R16 1% 11A
1.2vims oL o3 22 mﬁa TH
2 Y s Cuw Pg 1.2v/ims
veo cone s gl & H § § 15K-0603SMIT
) g 23 R2 cad6 15v
o | o [ — . £g aokouce ST i T
220 6.9V-0805SMIT o83 R21 4 M 1"
2 ™3 Ll P4 RLP-133 —3 10K-0603SMT & = 100pF-0402SMT C64 Cs8
RLP-133 RLP-133) 1% 8 1% R17
= 050! Freq = 625 KHz 16_9K-0603SMT Imm Imp 133
= 22uFsavoRsSUT == %
220 6 3V-0805SNT
220F 6.3V-0805SMT 220F £3V-0005SNT
LrEsUM-4sF-Ba381
ichenat-ic syubols rev 4.1 Vout = 0.8*(R15/R21+1) = 1.10 v Vout = 0.8*(R16/R17+1) = 1.51 v
2o 2ov 12 0v 12 0v 2sv 3o
F LED_GREEN 0603 LED_GREEN 0803
et ok g LSO 2ov 12 00N - o -
P002A 3 R 1_8K-12065MIT, 1.1V 1-8K12008MT racrzosur ¢ 1.1V Z 023* v B v
1.8K-12068MT,
Fight angls Fi251CT-ND - VCC_CORE 15V Analog .5 3. -
mount, cable 5A Fast-Blo ST Socketed Fuse . LAﬂ"CE
oo e . 12VIN GOOD Yo crcen oen L0 orEEN 0003 ryr—p- v J e
¥ sV el
= SCHOTTKYIISHAY-V12P10
+11v to +16v YT i veo cone
P W E R |N PUT a1 Q2 a3 Lattice Semiconductor Applications:
O! ane222150T2 ana22150T anaze2180T e
e
Voltage Regulators
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2
5 o5 5 o o o5 on
reonvecos | tumiovawt _foowowzsur < g g g
H H g H
: ¢ ¢ < g
8 8 g g
= o 7
IR P - —
Frvoot v
s
Frazsort obls sl s
veer v sz S
z7 gew 9000 e s
53 288
£> 888 988 FTDITDO s
u 555 == FTDI_TOT D1
AoBUSO R =
" 50 PROCE -
jras—r— VREGIN ADausy £ s
24 o 2 gow 9 | necour e pe o= e
e Ao (55— ooRE g = ES
o 3= 5.0 o 00025, use w1 ; i A -
E 05 T F AAA USB P g oM ADBUS6 [ 55— A9 H [z
H > 0y 3av T35 OR0a0zST P ADBUST 4_7K-0603SMT = 83
H 5 S R |
] acsuso [2E—
¢ P ONTY - pros] mo s HERDER 10
@ ACBUS2 [5g— —
ASBuRE =
I o e .
Tok0a02MT ok 0a02 Mok 04025M ks Rer ACBUSt 55— ws
- ACBUSS 2_2K-0603SMT-DNI
o206 Aoavss FE— 22
L - Aeaus [
| 81 cecs
ownloa & EEen sosuso |2 T
T EEoATA 3B0ST e
100NF-04028MT s VVVz R ge03sMT BDBUS2 [ 77—
ol 2 osc BDBUSS 75— R76
: BDEUS I orodsswron aav v
BDBUSS [as— oNt
e o N _ EOLTMS o roiMs [
B 3 { osco H H FIDLTCK ¢ Froitek o
sosuso [ — ] z
i 80, E%s
BCBUS2 23— 53 258
"5 i £08, £58, Froi 0
e Test aceusa -8 — 8178 &% oAl .
Aopos 22— 8¢ g ¢ TepCLOCK TD
o . BCBUSS [og— z 2 FIDL TS0 ispCLOCK_TDO [9]
" FTDI High-Speed USB  popuse |6 — ] g
ey ooy Eony & HeAvER 32
P N FT2232H ey K60 Z s d
ool 2 P s
sugrenDs |28 '
- Eiia § ss88888s . Default Jumper Settings:182, 384, 586
S 555565566 g
el p
PROGRAMN ) ECPS5 + ECP5 ispCLOCK
ispCLOCK only onl
& GSRN P v v
s
Pushbuttons oF = o (60F) TRETN indicator will ight
¢ 18pF = 12pF + Ground Plane ( 6pF ) e indicator il Ligh [ome oo
v aav St e uxing E g g = E E
|| e s [ome|
Tokoaozsut Tokoszsur 2
3 680R-0603SMT e P14
EPGA GSAN - H 003s wonossor 5
oo ]
GSAN __~TPT H g
® E02g 3
o 8078 s, ER
00NF-0402MT LED_RED_ 0603 LED_RED 0603 3 g
Z bowe indicator will light vhen 4.71¢0608SMT € < 4 7K0003sMT
oo Now o & B TmET Ry Ry & H
H H & o 10K-04025MT 10K-04028MT b
GSRN. 2 PROGRAMN #| g
ProcrAw P g 8 -
cis £ o |1 KON  rpo
Soonr osoasmr anezz2s0TE
= PTSGASSMISMTROZ LFS DONE
CONFIG Status LEDs e
s
Place R187 near ULl R190 R192
e A7 - osossuT
s spvoic
3.3v COLKMCLKISCK 54 '50R-0603SMT_ CFGO
oo &es oS
3 4 JrosonT 5 e
128Mb SPI Flash cF6 2
< o
5 N
Arss Kooosr S S e =
o & PB1ADIMSONOY [
S osssur Ao § P ADIMSOTOY [ pr—
$ ST e
L PEBCSIN [
v g PorsAH join [ 2
BBTSB0UTOSONATD FORGE 3 s
o y BB TSAWRITENATE SoNSE
e o RIS\ QROMSMT_DO3 s [ JEppe——
el K v i AL k00 Uy Poib
s e vae oo TS OFRORHT_S50_(31ed7 raonDiosios [3 e
o on 3 12 PheBDaNIOS 108 ont
2 asossT iz ] o2 B s R eabatos
TP ] on s VR Se—g i FooBbslos
e v v gyt [t
1 L TOTEST O
2 Z2LATTICE
o £19 | vooion R -
20pF-0suIT 5007 cBcsSMT 75 v
oMl ONI o84 cod CCI08 Bank 8
el «
¢ 7 LPESUM-s5Faat e Somoonduor Appicaions
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5 ) 3 z ]
utH
W4 HDTXPO_DOCHO 100NFX5R-04025MT| | C86 x1_PERp0
VCCHTX0 HDTXPO_DOCHO W5 HDTXNO_DOCHO w —
hvd HDTXN0_DOCHO 100NFX5R-0402SMT C87 _ x1_PERN0
Ti1 | YCCHTX0_DocHo W8 HDTXPO DOCH1 Ja
VOCHTX0.D1CHD C.'BK,ZE;B‘;S:: [W9__ HDTXN DocHi_ gMA Place caps near FPGA — A |
Y5 x1_PETp0 PRSNT3i# 4 3
VCCHTX1 HDRXPO_DOCHO 7 e 5 B >>  PRSNT 9
110 oo . HDRXNO_DOCHO -5 —
VCCHTX1_DOCH1
T14 - Y7 HDRXPO_DOCH1
VCCHTX1_D1CH1 HDRXPO_DOCH1 Mva——iDRXNG DOGHT—
HDRXNO_DOCH1 Y8 HDRXNO_DOCH1 SMA HEADER 3X2 L

REFCLKP_DO :1; Eggtiz 3% REFCLKP_DO  [9]
VCCAO REFCLKN_DO REFCLKN_DO  [9]

T8 W17 HDTXPO D1CH1 \NHDTXPO D1CH1
VCCHRX0_DOCHO HDTXPO_D1CH1 6]
T12 | VCCHRX0_D1CHO HDTXNO_D1CH1 wg;*‘mm“ D1CH1[6] 2oV
W13 HDTXPO_D1CHO
HDTXPO_D1CHO M4 —RDTxNo DiGHo o0 D1XP0_D1CHO (5]
HDTXNO_D1CHO Wi4 HDTXNO_D1CHO g;HDTXNEI D‘CHD[5]
Y14 HDRXPO D1CHO _/HpRXPO_D1CHO 5.
;‘S;i,ﬁg 818:3 ::M HDRXNO_DTCHO éHDHXNg BioHo g PHY 1 &2
VCCA1 SGMIl 3.3V
T9 Y16 HDRXPO D1CH1_/pRxpPo_D1CH1 [6] ECP5-45 CN1
VCCHRX1_DOCH1 HDRXPO_D1GH1 p
T18 | VCCHRX1_DICH HDRXNO_D1CH1 :mééwwm DiCH1 (6] only PRSNTI# : PRSNT1# +12v g;
= Al +12V, +12) 3
Y19 REFCLKP D1 N A4 | 12V
REFCLKP_D1 W20 REFCLKN DT REFCLKP_D1  [9] Ko Al GND
SERDES REFCLKN_D1 REFCLKN_D1 [9] 2 a JTAG2
2 X—a71 JTAG3
i x :: j}:g“ PCIE 3V3 1 TP6
LFESUM-45F-BG381 PCIE_3V3 o i ~ O Testpoint
Schematic symbols rev 4.1 178 OPENOB0SSMT \%,, sy 0
VCCHTX0 VCCAO 3 PCIE_PERSTN VARE A PERST# WAKE# g1 X
T T PCIE_GLKP * ND RSVD_B12 515X
9 PCIE_CLKP REFCLK: GND 574
_[ces T ces c90 Coi | Co co3 M FelE Gk éé PCIE_CLKN A REraer Perro xl_PeTp0
. s . . = . «1_PERDO ATg] GND PETNO B7g—— —
2 3 2 2 b7 z x1_PERN0 A17_| PERPO GND 7577 PRSNT3#
=3 =8 =9 =8 =8 =3 A5 PERNO PRSNT3# (575
- g -8 - g - g -8 T g GND GND ———4
3 @ e e e ;
s s s s s s
z z H S z z . PCI Express x1 Edge Finger Conn.
” VCCHTX1 ” vCoAt =
T T
Ci06 Ci10 c105 [S5iK] Ci13 ci12 -
N 1 e o] X1 PCIe Board Fingers
= = = e = = : : :
2 2 2 3 3 3 B side = Primary Component Side (TOP)
=8 =8 =g =2 =8 =% . -
g -8 ~8 g T8 T8 A side = Secondary Component Side (BOTTOM)
s s s s s s
z z H H H H s . .
g B = g = = All Nets are 85-ohm differential pairs.
The P and N traces shall be <20mil matched in length
Js J6
2 g 1_HDRXPO_DOCH1 2 e 1 HDRXNO DOCH1
MA MA
97 T om
2 1_HDTXPO_DOCH1 2 1__HDTXNO_DOCH1 .. A ’ E
MA MA
) ) Tatice Semiconductor Applications
Email: techsupport @Latticeseni.com
All Nets to SMAs are 100-ohm differential pairs. e
The P and N traces shall be <20mil matched in length SERDES
i Schematic Rev_ B
Board Rev B
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uiD R 3 o
1 299 e
- | ) CHEMATIC
PRASAPCLKT3_1/53_OUT |Hidor— Sl AXCLK. DSEGI0:14] (8] OR-01025MT-DNI R2ss YELLOW 2
PR35B/PCLKC3_1 VWhsxr OR-0402SMT i bl
PRISC/POLKTS_0/S4_IN Phy1 Xtal IN Phy1_Xtal OUT 17 1 1CT
prGSDIPCLKCS 0 v2 W ol RO 11 ] 1 TRPLE
PR38B arpr-oe0sei== | 1 o | ==Froroeossur TeoTLAR — |E
PR38C/GR_PCLK3_1 s s P 1 b o 3
Pk Place termination RLP-132 RLP-132 TROI- 10 2 TRPI-
PRATA resistors RX_DO-3, 21 ¢1 op [ 17 1 17
PRATE RX_CLK, TX_CLK, ey ’ y ey
§§ﬁ}3 as close to the 25MHZ TRCTZ & |Eﬁ 1
PR44A/S4_OUT G-PHY as possible TRIZ- 5§ 1 & TRP2-
3 using 50 ohm RLP-130-A Rog1 167 1 167
PF‘“CAS;&'g impedence traces. 50R-0402SMT TRDG 3 4 TRP3-
PRS3A g 5 I TRCT 1 |E
N19 OR-0402SMT P Do 220NF-0402SMT 3
PRS9A/SS OUT [0 OR-0402SMT 1 g TRD3- 2 S TRP3-
PR59B/S6_IN [—57o- R Sraoz R294
PRSIC 2 €11t
oC [B1s OR-04025NT 2 coss | & 4.99 RO+ B 7 TRP4+
PR62A/S6_OUT |rag—} o S o TRETA 7 ]
PRE2B/S7_IN [—F50—prorT =19 |91 5]
PR62C o |elzlE 1ElslER] TRD4= 8 TRP4-
PRE2D (20 EHEEEREEER
PRE5A [ a| [8lzle| [&]=]=4 &
PRESB [ SIEEEREEEE P10 | 1
PRB5C/LRC_GPLLOT_MFGOUT2 ElGESREGES GREEN oRANGE
PRESD/LAC_GPLLOC_MFGOUT2 [ 1 & W 100066 2KV Ethernet
2.5V PREBA/LRC_GPLLOT_MFGOUT1 a || o o
L4 PRESBILAC_GPLLOC_MFGOUT1 [ uta  SRI9BIBBEBB R bele SHIELD 77 RJ45
5 Vccios PREBC/LRC_GPLLOT IN [ P T ———
VCCIO3  PR6BD/LRC_GPLLOC_IN/S7_OUT §5523E225880E
T Vs 8%335%,53328458 Connector
Bank 3 P8o=SRuEE 38 8
g <
RXCTRL R88 om-od02swas | o B35 E IXETT oo 128 oE 13
LFESUM-45F-BG381 T RXDD 163 W _OR-08025wTa4_| RX ag 101 1757 82 2
Schematic symbols rev 4.1 T AXD1 R84 YA _OR-040o5MT45 | RXDIO] = MDINIO] |75 g g JoB
Ags VW20 a6_| FXOLI AVDDIS 755 3 3
; ; RX_CLK AVDD33 7 i
RBE. OR-0402SMT47. = |24 1 MDT rs L ETH1 MDO P 31 1
2.5v Place termination 1 opue 188 MN—E-B028M I RXD2) MDIP[1 z 5 2_MDIA
= : s RE7 OR-04025MT48 (2] (1] 723 TMDIN - = g S 32| 2-MDIA+ 2
resistors TX_DO-3, 25| RXD[3] MDIN[] 53 s — & 2.5V g g o a0 2 MDACT
TX_CLK as close to 50| VDDO MDIP[2] [-5F TVDI N £ - 2_MDIA- 3
107 108 109 FPGA as possible 51 KB[?] ,Q”v“g,'g% 20 wdd3:3 @ EMMIWDIP 240, \ng H1 and MH2
ing 50 ohm 52| R0 TAvddE Se{2mole [, !
= = = using o £57] VDDO AVDD18 ETHT MD3 P~ & < R91 o [[QE SE T WO N 5] 2-MDIBCT  |g £ lare 0.100
% = % impedence traces. TX_CLK MDIP[3] = : 22| 3 gz =L = o MDiB- 2 5Ly
] @ D 54 = Hi MD3 N __ X = DNI 3 3 ! diameter plated
g g 8 TXD[2] MDIN[3] N ocq | © ogq
g g 55 1 Resefn i g g ETH1 MD2 P 23 | 7 through holes
g B g e 22 TXO3] RESETn T Cong ¥ g g £3+ 2_MDIC+ H g
> > > 3 3
L L L TX_CTRL @ CONFIG b b4 =TT Toe s 2.MDCCT R73
g g g 22 225 g 3 2_Mpic- 100R-0402SMT R74
= 2 Vi ppn = RO < Ro2 El S ETHi MD3 P 281, 0o 5
: 3 |
TX and RX traces 5 4-7K-0402SMT 9 H = IR T —a4] 2.MDDCT 2 SHLD1 g;:—"l- &
are all matched length < 2" g _ 2.MDID- - 2_SHLD2 g
s g5 |3 8E 36 PHY1_LEDQ @
(4] HDTXPO_D1CHO' i B ¥ 33| 3 32 Gr/vel 227'-'1[;)22*7 PHY1 _LED1 8
[4] HDTXNO_D1CHO' gl | I8 5l[5]8] ~ g g ver 2 LED1+
| |8l =22 s I 2. LED1-
ERE s g s
| | [cB B e 2 S 0826-1X2T-23-F
4] HDRXPO_D1CHO. R126 2 AOR-0402SMT_ o
H HDHXNQD,CHD&_“RQS VAT — )
| Ree Pp— Place caps close
< | oR-04025MT 5
2.5v Place SERDES 0 ohm —Phyt Mde_ | Usas 33 | 3 ?B% to R745 jack
N Phy1_Mdio 1 3 Phyt CLK125 g g
resistors near PHY 0O O é é
Re74 < > Rs2 [ 2_Phy1 CLK125PIl H s
4.7K-0402SMT = 2 0R-04025MT 2 =
o RO_1-3
cost C258 3 -
100NFX5R-0402SMT 3 ] LA ’ ’ I‘ E
RLP-133 RLP-130- 2 L)
33V 10 FSSVE)SSMT_ 2| Phyl_ CLK125 = L18/GR_PCLK3_1 (Default)
X UF-6.3V- £ - | _

FB16
Z-600 ohm / 7427926

©250: C256
100NFX5R-0402SMT
RLP-133 RLP-130-A

10uF-6.3V-0805SMT

Phy1_Dvdd,

L

C264

L

C265 266

C26

RLP-130-A

100NFX5R-0402SMT

C257 -L 7
4.7uF-16-DBOSSMT 100NFX5R-0402SMT | 100NFX5R-0402$MT
RLP-133 | RLP-130-p RLP-130-R_RLP-130- RLP-130-|

100NFX5R-0402SMT

Phyl_ CLK125P11 =

Phy1 Avdd]-B

C263 C262 C261 C26(

100NFX5R-0402SMT  100NFX5R-0402SMT

U16/LRC_GPLLOT_IN

0
100NFX5R-0402SMT

100NFX5R-0402SMT
RLP-130-A_RLP-130-p_RLP-130-A

Lattice Semiconductor Applications
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Tille
10/100/1000-T PHY#1/RJ45

Project

ECP5 VERSA Eval Board

Sbry/L# AHd 1-000L/001/0L “vL @inbid

JOIL 1V ]2

pieog juawdojanaqg esiap Sdo3



44

JOIL 1V ]2

Sbry/e# AHd 1-000L/001/0L “SL @inbid

5 I 4 I 3 I 2 I 1
R301 1 e
utc - - K swiTcH{ig) (8] OR-O40RSMIDNI TELLOW Rshie i
PR11A/URC_GPLLOT_IN 577 S » LED[0:7] (8] YW 0R-0402SMT 14
PR11B/URC_GPLLOC_IN/SO_IN D Phy2 Xtal IN Phy2 Xtal OUT 1T 1CT
PR11C/URC_GPLLOT_MFGOUT2 [+ 5 SWITCHS va WS TRDI+ 11 1 TRPL+
PR11D/URC_GPLLOC_MFGOUT2 5 con cor2 '
PRIARSOOUT ) 27pF-0603sMT=="| 1 | | 3 | =—27pF-os0ssMT InfTe = |E§
s Bl RLP-132 , . RLP-132 TROI- 10 2 TRPI-
F D5
PR14D [ 5 167 1157
PR17A/URC_GPLLOT_MFGOUT1 |5 s RD2+ 4 ] 3 TRPE+
PRI7BIURC_GPLLOC_MFGOUT! G Phus EXDT 25MHZ TRCT2 € |Eﬁ 1
PR17D S~ Phy2 RXD2 Tho=z:a R
PR20A | Bhs-RSe RLP-130-A R203 1€7 (1T
PR20B 7y 120 OR-0402SMT_Phy2 50R-0402SMT RIS & TRR
PR20C (7775 oYW —oR-04025MT P> £ TRETE S
PR20D 7650 T Phy? | 220NF-04025MT 3 d )
PR23A/ST OUT ["Big 7 WNA_OR-0400SNIT_Phy2 T g TRO3- 2 S TRPO-
PRZPB'EE/SE(/ESFZ“Z‘ 520 8 VYA 0R-0402SMT_Phy2 T SR295 R296 1ET 11T
Praad [ £ 9 YA _OR-04025MT_Phy2 1> cors | & 4.99 D4+ & 7 TREAe
2
Fhoon [ETo__PHv2 BXCTAL  place termination I IS TRET4 7 —
PR26C [as—pR2Heell _ resistors TX_DO-3, JLEE] BEER TRD4= 5 8 TRPd-
M ] i1 e
PR26D [~ET5—Pnve Tido TX _CLK as close to g §§§ 33;5 e
PR2OAIGR.PCL & [H20 Py lido FPGA as possible o R R 15
PR29GIGR_POLK 0 |18 —SWICIE _ using 50 ohm & [l [ R GREEN ORANGE i Ethernet
PR29D [~jfe—Frs axcik ~ impedence traces. 16 N 1000f BV o
PR32A/PCLKT2 1/S2_OUT Here—Shrer—— | |
2.5V PR32B/PCLKC2_1 % uts o b SHIELD 7777 RJ45
PR32C/PCLKT2_0/S3_IN Feap—Shrers —— QgEE®-zoZEL ZEE
PR32D/PCLKC2_0 |- 8e552a£7£5580La
His vooio2 5333380343245 Connector
Ji5] VCClo2 oam>ogm_4f,,9, @
VCCI02 Bank 2 HOpTETIXETT S
Phy2 R R102 0R-0402SMT43 935 ¢ 28 S5k
Phy2. Fo4__VV\\ OR-04025MT44 oAl a8 * ol 27 33 3 3
LFESUM-45F-BG381 PR RSB m—"won-mozsmm (0] < (0] 56— Phy2 Avddis g g g JoA
Schematic symbols rev 4.1 PR 59 20 a6 | PXOU Y Va3 3 3 3
en Place temimtion T TorWTmmmmolnG o e B 5] [ B[ e uliwe [
resistors RX DO-3, PRV, ——— WA """ RXD[3] MDIN[1] (55 = 8 2 S WD To] 1-MDACT
RX_CLK, TX_CLK, — 25 VDDO MDIP2] (57 H 1_MDIA- :
75 76 147  as close to the Phy2 T 51 Kgﬁ} /L\I\I/%Iglaza] 20 Phy2 Avdda-3 g ETH2mpip 4l oo H1 and MH2
5 5 £ G-PHY as possible e 22 vooo AVDD18 - RI05E S ——r TS| 1_MDiBCT 2 4fre0.100"
3 5 % using 50 ohm i ce 7 TX_CLK MDIP[3] SN 32| 33| 33 1-MDIB- = di ter plated
] ] 2 Phvz 51 on G 33 | 33| 53 jameter plates
g g g traces Phy2. 55 | TXDI2] MDINI3] g g g ETH2 MD2 P 3 7
8 3 8 . TXD[3] o RESETn 1 < 3 g 1_MDIC+ + through holes
= Phy2. 56 o hy2_Config 3 g 2 -
g g L TX_CTRL wpz o CONFIG 7 7 b SR —2] 1_MDCCT 107 R108
aza550 do z z s 1_MDIC- y il
g - g TX and RX traces 1 vss 22583859853 R104 Rios S 2 g ETH2 MD3 P8 100 0A02SMT z
are all matched length < 2" POIO0DSZ0> 4.7K-04028MT 5 i T I Mooer 1 shos 2 I g
88E1572_560FN _| T 2 ETz MDs N9 | - - 20 3
) & 1ZMDID-  1_SHLD2 4
= g o g
= 2 3
o = = ¢ 3= 1_LED2 2
4] HDTXPO_D1CH1 ) <f[=[s £ 33 ex/¥el e
4] HDTXNO_D1CH1 5l | [8 Ealas <! g ver  1LEDI+ 3
4] 5] =121 s 1_LED1-
o | | ol H
g
g | & e ] 0826-1X2T-23-F =
4] HDRXPO_D1GH! R112 ) \OR-0402SMT
4] HDRXNO_D1CH1 R109\AOR-0402SMT J
= | R10s oL Place caps close
< | oR-04028MT e 5
Place SERDES 0 ohm Phy2 Mdc uss 3z Z z £o R745 jack
resistors near PHY Phy2_Mdio 1 3 Phy2 Clk125 S S S
0o 3 3 3
s s 'Y
< = R 2 Phy2 Clki25PIl g 3 g
o6 s 4.7K-04028MT = < OR-0402SMT 2 e S
100NFX5R-0402SMT ks ROt =
RLP-133 RLP-130-A g .
sav o Phy2_CLK125 = C17/PCLKT0_0 (Default)
> 10uF-6.3V-0805SMT g Phy2 CLK125P11 = J20/PCLKT2
Phy2 Dvdg Phy2 Avddl-8 Tattice Semiconductor Appications
Email: techsupport @Latticesemi.com
C269: co74 276 —=C283 c282_ —=Co84 Co85 C280 Co81 c279 co78 L
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14

14-SEGMENT DISPLAY

D23 RN6A

10 _RNSH 8

h 68R
14-SEGMENT  EXB2HVE80JV

LEDs Signal Map

15

14

68R EXB2HV680JV
Eann6

SEG14

SEG13

13 SEG12

12

11

10

U1 Pin | Signal| LED

E18 LEDO | D21
D18 LED1 | D22
D17 LED2 | D24
E16 LED3 | D25
F17 LED4 | D26
F18 LED5 | D27
F16 LED6 | D29

E17 LED7 | D28

LED[O:7)

SEG11

SEG10

SEGY

SEG8

SEG7.

SEG6

SEGS5

SEG4

SEG3

SEG2

SEG1

SEGO

OO

Character Signal Map
U1 pin | Signal| Segment

U1 SEG14| DP
R17 | SEG13| p
R16 SEG12 n
P16 SEG11 m
N17 SEG10| |
P17 SEG9 k
N18 SEG8 i
M17 SEG7 h
N16 SEG6 g
M18 SEG5 f
L17 SEG4 e
L16 SEG3 d
M19 SEG2 c
L18 SEG1 b
M20 SEGO a

NNTa
I ;"@H‘I h."ﬂ'lb’f

DIP SWITCH

SWITCH1

SWITCHE

TDADIP-8

em—({ L ED[0:7] il
e—( SEG[0:14] (31151
e— SWITCH[1:8] (6] [7]

Switch Signal Map

U1 pin Signal | SWITCH
H2 SWITCH1 1
K3 SWITCH2 2
G3 SWITCH3 3
F2 SWITCH4 4 ;
J18 SWITCH5 5 ;
K18 SWITCH6 6
K19 SWITCH7 7
K20 SWITCH8 8
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