Porting Guide for OpenADC

Getting Started

To begin with, you’ll need to get the code. For now just pull from GIT:

Receiving objects: 93%

c:\Program Files (x86)%Git'bin\git.exe clone -v --progress
"git@git.assembla.com:openadc.git”™ "C:/E/Documents/openadc/openadc-git-
porttest/git”

Cloning into 'C:/E/Documents/openadc/openadc-git-porttest/git’...

Mew Project Wizard

Project Settings

Spedify device and project properties.

Select the device and design flow for the project

| Property Name Value

i Mone Specified v
Product Category All -
Famnily Spartan3A and Spartan3AN -
Device KC352004 -
Package FT256 -
Speed -4 -
Top-Level Source Type HDL -
Synthesis Tool K5T (VHDL/Verilog) -
Simulator I5im (VHDL/ Verilog) -
Preferred Language q -
Property Specification in Project File | Store all values -
Manual Compile Order
VHDL Source Analysis Standard |‘u’H DL-93 -
Enable Meszage Filtering
e [ conee



Add the top file: interface_ddr.v (even if you don’t use DDR!!). It should now look like this:

View: @ {iiEImplemenmﬁon (@] @ﬁmulaﬁon

Hierarchy
B dip-fpga-hs
-| B £ xc3s200a-4ft256
- [(1 Automatic ‘includes
z:;: tinterface (interface_ddrv)

tu_inst - trigger_unit ()
cmdfifo_serial - serial_reg_iface ()
ush - usb_interface ()

genclocks - clock_managment ()
- |7] fifo_top_inst - fifo_top ()

[Se |%: |H M| e

Add some more sources. If you add sources you don’t need just delete them from the project:

gty

.
o Add Source

I « ovemsc » operacgportet » gy v s s oyl sonra 5
AT —
Organize + MNew folder =~ @
S Favorites Name ’ Date modified Type Size
1. dumbeth 09/10/2012 9:57 PM  File folder
4 Libraries . spartanb 09/10/2012 9:57 PM  File folder
@ Documents 1. testbench 09/10/2012 9:56 PM  File folder
& Music || async_receivery 09/10/2012 3:56 PM v 48|
5] Pictures £ async_transmitter.y 09/10/20128:56 PM v 3KB|
B videos || includes.v 09/10/20123:57 PM v 1KB
| interffacew 09/10/20129:56 PM v 12KB
(& Homegroup | interface_ddr.v 09/10/20129:57 PM v 13KB
| serial_reg_iface 03/10/2012 9:56 PM v 2kB|
18 Computer = timescalew 09/10/2012 8:56 PM v 1KB
&, os(c) || trigger_unity 09/10/2012 356 PM v 48|
[ DVD RW Drive (D ‘ || usb_interface.w 09/10/20129:57 PM v 2 KBl
SD Disk (G:) ‘ | usb_interface_ddr.v 09/10/2012 9:56 PM v 14 KBl
¢ contiki (Nubuntu —
File name: "usb_interface_ddr.v" "async_receivery” "async_transmitter.” "seriz = [Soulcs( * et whd *vhdl *x %0 vI
I Open I [ Cancel ]

= dlp-fpga-hs
- xc3s200a-4ft256

tu_inst - trigger_unit {trigger_unit.v)
cmdfifo_serial - serial_reg_iface (serial_reg_iface.v)
AT - async_transmitter (async_transmitterv)
AR - async_receiver (async_receivery)

ush - usb_interface (ush_interfacew)

genclocks - clock_managment ()

Hfifo_top inst - fifo_top ()

There are a bunch of source files in the ‘Spartan6’ subdirectory. These files may need to be rewritten for
different targets. For now just add them as-is if to see how far off they are. Everything should now look
like this:



View: (@) Imp-lemenmtiun ] @Simulaﬁnn

]

Hierarchy ]

] dip-fpga-hs |

- 6 xc3s200a-4ft256

-- (7 Automatic ‘includes

= ﬁnﬁ iinterface (interface_ddrv) u

tu_inst - trigger_unit (trigger_unit.v) -

= cmdfifo_serial - serial_reg_iface (serial_reg_ifacev) N

Pl AT - async_transmitter (async_transmittery) g

AR - async_receiver (async_receivery) :

ush - usb_interface (usb_interface.w) g

= genclocks - clock_managment (clock_managment.v)

dcmps - dem_phaseshift_interface (dcm_phaseshift_interface.v)
= [¥] fifo_top_inst - fifo_tep (fifo_top.v)
fifoonly_adcfifo_inst - fifoonly_adcfifo ()

| | oaw

The final source, the fifoonly_adcfifo you need to generate with ISE CoreGen. The following screen-shots

show this setup:

= - [t

& New Source Wizar
f—
|| select Source Type

Select source type, fille name and its location.
BMIM File

€= ChipScope Definition and Connection File
Implementation Constraints File

J P (CORE Generator & Architecture Wizard)
MEM File

[©] Schematic

[=] User Document

Verileg Module

[¥] Verilog Test Fixture

(4 VHDL Module

Fil :
[T VHDL Library e name
[P] WHDL Package [ffoonly_adefifo
[ VHDL Test Bench )

Location:

] Embedded Processor

|C:\E\Dummenls\cpenadc\cpenadcgit«porthest\githd\\sparmnSE\pcnra_dir | E]I

Add to project




Select IP

Create Coregen or Architecture Wizard IF Core,

View by Function View by Name

|7 Auternotive & Industrial

|77 AxlInfrastructure

|7 BaselP

|~ Basic Elements

|~/ Communication & Networking

|7 Debug & Verification

|~ Digital Signal Processing

|~/ FPGA Features and Design

|7 Math Functions

[ Memories & Storage Elements

= |7 FIFOs
- Fi

|7 Memory Interface Generators
|77 RAMSs & ROMs

|7 Standard Bus Interfaces

|~ Video & Image Processing

MName 4 Version AXM AXM-Stream AXM-Lite Status License Vendor Library

| »

Search IP Catalog: |

[ e ]

All IP versions

Only IP compatible with chosen part

First page: Select ‘Native’ Interface Type:

logiCoPE Fifo Generator P
Compaonent Name nﬁm‘h'_ndu;ﬂb ] 3
mterface Type
@ Natree O AKH
| Matrve Ineerface FIFOs are the original By the p of the

LogiCORE FIFO Generator. They are optenized for buffering, data-wadth corwersson and dodk domain de-
eoupling applications,, providing in-arder storage and retrieval.

Mstive Interfata FIFO coret can be customizad to utikee Rlock RAM, Distributed RAM, or Bult-In FIFOS. Twa
primary operating modes are supported: Standard, and First Word Fell Through.

Chaosa th "Nathe™ Intarface Typa option th Ganarate a nan-AX] FIFD equivalant b ona genarated by FIFO

<uack | Pogerof? [ teas | [Generate | [ concel | m.

Second page: Select ‘Independent Clocks, Block RAM’:



i .M Documents.
| ® . -
|EES 22 gCiRe Fifo Generator e comips._genertor:8.2
‘ FIFD Implemantation i
Chocsa the FIFO implementation from one of the following:
Supported Fratures.
Send Write Clock Domains. Memory Type (1) (2) (3) (4) (5)
* Camman Clock (LK) Bk dam X
1 Comman Clack (CLK) Distributed RAM X
) Comman Clock {€LK) i
Commun Clack {CLK) Bult-in FFO :

& Indepandant Clocks (RD_CLE, WR_CLK) Block RAM o S
) Indopendent Clocks (RD_CLK, WR_CLK) Distrbuted RAM X
Independent Clocks (KD_CLK, WR_CLK) Sulit-in FIFO

(1) Moy Bepect ranos (e d and data widthe)
() First-word Fall-Through

() Vs Buili-in FIFO primsnes l—
(4) ECC support

(5] Dymamic Ervor Injection

4 = | [pstesteat | <Bock |Pogezof7| Met> || Generate || Concel |[ melp |

3" page: Select ‘First Word Fall-Through’, ‘Write Width=32’, ‘Read Width=8'". Select a write depth —
exact value depends on your HW, here I've used 8192, on a smaller FPGA select a smaller number. Total
samples = this depth x 3.

Fifo Generator oo aaratori8

The frequency relationship of WR_CLK and RD_CLK MUST be specified to generate the correct
Impbemeritation.

Rend Clogk Frequency (MHZ) 1 Range: 1..1000

Wirite Clock Frequency (MHZ) 1 Range: 1..1000

Data Port Facamsters

Write With 32 Range: 1.2.3..1024

wirts Dapth Actual Writa Degth: B191

Read Width (8 - L
fead Depih (32766 | Actual Read Depth: 32764

Implamantation Options

] Ensbils ECC

! Use Embedded Registers in BRAM or FIFO (when possible] -

[Lssock |rage3or? [ wea> || cenerats | [ concol |[ nep |

cim £ ]

Fourth Page: Reset pin, reset sync, reset Dout to 0. These should all be defaults. No programmable flags.



8 x

g

e ——

Fifo Generator

Initialization
[¥#] Reset Pin
Rused Type
Synchranaus Rest

@ Ammchronous Reset

Full Flags Reset value

1] Use Dout Reset
Use Dout Reset Value 0 {Hex)

Frogrammable Flags

adlinecom:ip:filo_generston8.2

[¥] Enable Reset Synchronization

Programmable Full Type  [1io Programmable Full Threshold
Full Threshold Assart Value ;-sm‘_ T Range: 12..0159

Full Threshald Negate Value  [B188 | Range: 11,6168

Frogrammable Empty Type  [No Programmable Empty Threshold
Empty Threshald Assert Valua '4 — . Range: 4..32760

Empty Threshokd Negate Valie |5 | Range: 532761

[ <oocr | roge sor7 [ ons | [ enerote | [ concel | [ vep |

Sixth page: Don’t select anything (sorry no screen-shot)

Seventh page: Summary. Can see number of block rams being used here & see how your design is

fitting.

8 x

; -

;

logiC [ PE Fifo Generator

FIFO Generator Summary
Selocted FIFO Type

Cloking Schame: Independant Clocks.
Sedected Simulation Modiel

Model Generated : Behavioral Model
Hiotes : Model Is cyce acourate
Fleasa refir to FIFO Generator User Guide generated with the core

Mamary Type: Block RAM

FIFQ Dimensions
\Write Width 32 Risad Width 1 &
Wiite Depth : 8151 Read Depth © 12764

Rlock RAM resource]s) (9K BRAME): 0
Black RAM resource(s) (18K BRAMS): 16

Additional Features

AImost Full/Empty Flags : WotSelected [ Not Selected
Programmable FUlEmpty Finge © Not Selacted [ Not Selacted
Data Count Outputs : Wot Selected

Handshaking : ot Selected

Read Mode / Reset : Fiest-weord Fall-through | Asyncheanous

Read Latency {From Rising Edge of Read Clock): 0
Consult Data Sheet for PerformanceResource impact of each fiatne

(g ] Poge 70l 7 [ He> [

Once you generate this, your file should now look like this:



View: @ Irnplerneniation (@] @Simulaﬁon

Hierarchy

dip-fpga-hs

= b xc3s200a-4ft256

l 7 Autornatic ‘includes

B

interface (interface_ddrv)
tu_inst - trigger_unit (trigger_unit.v)
= cmdfifo_serial - serial_reg_iface (serial_reg_iface.v)

- AT - async_transmitter (async_transmittery)
- . AR, - async_receiver (async_receivery)
ush - usb_interface (usb_interface.v)
genclocks clock_managment (clock_managment.v)
i demps - dem_phaseshift_interface (demn_phaseshift_interface.w)
E\\ . flfo _top_inst - fifo_top (fifo_top.wv)
----- ‘q’ fifeenly_adcfifo_inst - fifeonly_adcfifo (fifoonly_adcfifo.xco)

Compile Settings
Click on Synthesis Properties:

Design Utilities
User Con stralnts

i ET!G Run
Vi ReRun

G Rerun All del

Imple EH: Stop
Gener View Text Report

Force Process Up-to-Date

@ Implement Top Module
Design Goals & Strategies...

® § Process Properties...

And change the ‘Verilog Include Directories’ to point to the hdl folder (where include.v is):

Verilog Indude Directories

4 . hdl -
i avnet_k@board_ddr_iseproject
1 dlp-fpga-hs
41 hdi|
iumbeth A
I> . spartan3a

[+ 1) spartanf
. testbench

L | =nartania

et i o) Coma )




See What Happens
Alright... run the synthesis process & see what breaks. | don’t have much advice here —then run
implement after that.

Fix all the errors & check through warnings, although it’s still pretty dirty so generates a lot of warnings
anyway! You may want to compare with the original project.

Setup Hardware Pins, etc
Finally, setup your hardware. Be sure to adjust:

e Clock frequency defines in includes.v (used for UART baud rate calculation)
e UCF File (create it!)
e Possibly DCM settings
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