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Xilinx FPGA design flow: ISE
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1 d 29 -—- Uncomment the following library declaration if instantiating
D | view: @ @Implementﬁﬁon imulation ~ 30 -- any Xilinx primitives in this code.
- — 31 --library UNISIM;
Hlerarchy 32 ——use UNISIM.VComponents.all;
Ef_I - 8] ADC_DAC 2, 33
D £ xc3s700an-4fgg4ss 34 entity slow clock is
=8 .,;m Top - Behavioral (C:\Users\falchieri\Dropbox\fpga_toring 35 Part | Bk = a3
i }i icon_instance - icon (C\Users\falchieri\Dropbox\fpga_t) f 36 reset
- 4 ila_instance - ila (Ch\Users\falchieri\Dropbox\fpga_toring | 37 outclock
[ slow_clock_instance - slow_clock - behavioral (C:\Users| | 4 58  end slow clock:
'y spi_interface_instance - spi_interface - behavioral (CAUZ || 39 -
% adc_instance - adc - behavioral (C:\Users\falchieri\Drop 4 40 architecture behavioral of slow clock is
'] C:\Users\falchieri\Dropbox\fpga_torinc\lab\progetti stu | 7% 41 -
b, © 42 signal counter: =td_logic_wector(l downto 0};
1| 1] | 3 43 signal ck_amp: std_logic:
C@ 44
# | #) NoProcesses Running .Q 45 begin
710 Processes: Top - Behavioral :g outclock <= ck amp:
=) & :Design Summary/Reports 48 - VH D L
= Design Utilities 49 process(ck, reset)
v User Constraints 50 begin
= Synthesize - XST ot if {reset = '1'} then d -
Implement Design 52 ck_amp <= 10'; e I to r
Translate 53 counter <= (others =» '0'):
Map 54 elsif(rising edge(ck)) then
- @21 Place & Route 55 if(counter = "11") then
C}A Generate Programming File 6 ck_amp <= not (ck_amp);
‘:‘% Configure Target Device 57 COUnEer &= noom:
& Analyze Design Using ChipScope 58 else
59 counter <= counter + 1;
&0 end if;
6l end if;
62 end process;
63
64 end behavioral;
65
¢ e—|
Start | B2 Design | U] Fies | [ Libraries = Design Summary B Top.vhd SLOW_CLOCK.vhd @J
Console -

3 INFO: ProjectMgmt - Parsing design hierarchy completed successfully.

Launching Design Summary/Report Viewer...
Started

Started
Launching CORE Generator UI..

CORE Generate UI launched successfully. Use Project -> Add Source to add any cores you create to your

A T |

"Launching ISE Text Editor to edit Top.vhd™.

"Launching ISE Text Editor to edit S5SLOW_CLOCK.vhd".

Project.

E| Console |° Errors |J>. Warnings |ﬂ Find in Files Results




Xilinx FPGA design flow
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VHDL for modeling digital systems

VHDL is intended for describing and
modeling a digital system at various levels
from the most abstract down to the gate
level. VHDL is meant as a modeling
language for specification and simulation,
but can also be used for synthesis.

Advantages:

» able to describe concurrent instructions

» the code can be re-used from one project
to an other, the same for single blocks
(cores)

e can be simulated and synthesized

o takes less time than schematics

processes run parallel
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Design hierarchy
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Design Summary/Reports

Design Utilities

User Constraints
Create Timing Constraints
1/Q Pin Planning (PlanAhead) - Pre-Synthesis
1/0 Pin Planning (PlanAhead) - Post-Synthesis
Floorplan Area/10/Logic (PlanAhead)

Synthesize - X5T

Implement Design

Generate Programming File

Configure Target Device

Analyze Design Using ChipScope




VH DL entry runQ:process

* Write your own VHDL eI
if(rising_edge(ck)) then

if (godiv ='1") then
num_temp <= num;
den_temp <= den;
end if;
end If;
end process run0;

 Make extensive use of the soft cores available for free from
manufacturers or directly on the Web (have a look to
Www.opencores.org or www.ohwr.org If interested)

For example use the Xilinx Core Generator if you need a fixed point

divider block. A wizard allows you to choose the divider parameters
and produces a synthesizable core.

e Simulate the code! |-~ o500 g

:Den 48

47 Wdg 45 ¥ 40

:Godiw =0 | | l—l
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ISIM

Xilinx ISIM is a Hardware Description Language (HDL) simulator
that lets you perform behavioral and timing simulations for VHDL,
Verilog and mixed VHDL/Verilog language designs

testbench

DUT

Its use is convenient when the DUT equals to the ISE projects.
Otherwise when the simulation blocks are much larger, other
simulation tools perform better, for instance Modelsim



FPGA design flow
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Synthesize
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Route

Logic Synthesis

UCF

process(clk, reset)
begin

If reset = “1° then
output <= “0°;
elsif rising_edge(clk) then
output <= a XOR b;
end 1f;

end process;

_ /
@

Register

g :::ilill_______*, D Q ——» output

clk —»>

clear

reset ?




Timing constraints

The synthesis process tries to satisfy the constraints put by
the designer in the UCF (User Constraint File):
It Is usually a timing constraint

NET "CE"™ TNM NET = CEK;
TIMESPEC TS CK = PERIOD "CE" 20 ns HIGH 50%;

This timing constraint asks the synthesizer (and later to the
place & route tool) to build a circuit able to work at 50 MHz
without having setup/hold violations.



Navigating in the schematics
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FPGA design flow

= 3. Implement Design
= P2 Translate
P2  Generate Post-Translate Simulation Model
& 8L\ Mep
# P2  Generate Post-Map Static Timing
Manually Place & Route (FPGA Editor)
P2  Generate Post-Map Simulation Maodel
= 824y Place & Route
it PAE) Generate Post-Place & Route Static Timing
[@] Analyze Timing / Floorplan Design (PlanAhead)
| View/Edit Routed Design (FPGA Editar)
Analyze Power Distribution (XPower Analyzer)
Generate Text Power Report
Generate Post-Place & Route Simulation Model
Generate IBIS Model
Back-annotate Pin Locations

Translate, place
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download in the
FPGA




2. Placement

Implementation
1. Technology Mapping

LUT [—

physical components (slices and 10BS)

K/Z

A// ?
3. Routing
- ~

LUT

Assign a logical
LUT to a physical
location

Select wire segments
and switches for
Interconnection



Routing Example
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Physical constraints

NET "SPI MOSI™ LOC = "ARB14" |IOSTANDARD = LVCMOS33 |SLEW = SLOW |DRIVE = 8;
NET "SPI SCE" LOC = "RRZ0"™ |IOSTANDARD = LVCMOS33 |SLEW = SLOW |DRIVE = 8;

# BMP pins
NET "AMP C2" LOC = "We" |IOSTANDARD = LVCMOS33 |SLEW = SLOW |DRIVE = 8;
NET "AMP SHDN" LOC = "W15"™ |IOSTANDARD = LVCMOS33 |SLEW = SLOW |DRIVE = 8;
# ADC pins

NET "AD CONV" LOC

"Ye" |IOSTANDARD = LWVCMOS33 |SLEW = SLOW |DRIVE = 8;

NET "RE_ECUT" LoC = "Dle" |IOSTANDARD = LVCMOS33;
#DAC pins
NET "EP‘.C_CE" LoC = "W7" |IOSTANDARD = LVCMOS33 |SLEW = SLOW |DRIVE = 8 ;

NET "DAC CLR" LOC

"AR1Z" |ISSTANDARD = LVCMOS33 |SLEW = SLOW |DEIVE = 8 ;
#system pins

NET "CE"™ LOC = "EIZ" |IOSTANDARD = LVCMOS33;
NET "RESET" LOC = "WE8" |IOSTANDARD = LVCMOS33;

The place & route tools place the logical
1/O signals (in the VHDL entity of the
toplevel) in the 10OBs, checking that the
banking rules are respected




Static Timing Analyzer

Performs static analysis of the circuit performance
Reports critical paths with all sources of delays
Determines maximum clock frequency

Critical Path — The Longest Path From Outputs of
Registers to Inputs of Registers

1:P logic

.

clk

out

D Q

Leritical = tpre ¥ p jogic ¥ s Fr
Min. Clock Period = Length of The Critical Path
Max. Clock Frequency = 1/ Min. Clock Period




Timing closure

Timing closure is achieved when all timing constraints for a design are met
under all legal operating conditions PVT:

* Process

* \Voltage

e Temperature

Timing closure is achieved when the design is fully constrained and the
timing score is zero. The timing score:

* Is the total value representing the timing analysis for all constraints and
the amount by which the constraints are failing

e Is the sum in picoseconds of all timing constraints that have not been met

Top Project Status (06/13/2013 - 17:42:30)
Project File: ADC_DAC, xise Parser Errors: Mo Errars
Module Name: Top Implementation State: Programming File Generated
Target Device: xc3s700an-Hggds4 * Errors: Mo Errors
Product Version: |ISE 14.6 s Warnings: 116 Warnings (16 new)
Design Goal: Balanced * Routing Results: All Signals Completely Routed
Design Strategy: | Xilinx Default (unlodked] * Timing Constraints: | All Constraints Met
Environment: System Settings * Final Timing Score: |0 (Timing Report)
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SmartXplorer

Smart¥Xplorer Results

MapExtraEffortIOReg implementation results were copied to current project, and implementation properties updated to reflect the strategy.
MapExtraEffortIOReq is the best strategy,

Strategy Host Output  Status  Timing Score Run Time LUTs Slice Registers  WorstCaseSlack

[7] 'MapRunTime utente-PC runl Deleted |5537 00k 30m 045 18,797 (20%) 20,000 (10%) -0.761ns

[7] MaplogicOpt utente-PC run2 Deleted |0 00h 30m 15 18,907 (20%) | 20,000 (10%) 0.000ns

[] MapGlobQptlOReg  utente-PC run3 Failed Par Mone 00h 27m 27s 18 543 (20%) | 20,506 (11%) Mone

[7] MapRegDup utente-PC rund Deleted |0 00k 29 265 18,760 (20%) 20,000 (10%) | 0.003ns

| MapExtraEffortlOReq utente-PC run5 Done 0 00h 27m 0b= 18 908 (20%) 19974 (10%) 0.000n=
[ |MaplogOptRegDup utente-PC runb Deleted 0 00h 29m 06s 18 907 (20%) | 20,000 (10%) | 0.000ns
[7] | MapExtrakffort2 utente-PC run? Deleted |104197 00h 25m 58s 18,866 (20%) 20,000 (103%5) -2.552ns

SmartXplorer tries up to 7 different implementation strategies
until the timing closure is achieved, if possible at all

Timing closure is difficult when:

* the percentage of usage of the FPGA resources Is higher than
60-70 %

e the timing constraints are close to the physical limits of the
device



Coding guidelines

Xilinx recommends that you:

* Implement synchronous design techniques

¢ Use Xilinx specific coding

¢ Use cores

The XST User Guide for Virtex-b, Spartan-6, and 7 Series Devices (LIG687) contains many

example of how to code efficiently to target available device features. For a link to this
guide, see Appendix A, Additional Resources.

Follow these coding guidelines to ensure an optimal netlist:
*  Avoid high level loop constructs.

* Use case statements for large decoding.

* Avoid nested if-then-else statements.

* Do not create internally generated clocks except though DCM or PLL.

* Minimize the number of clocks in the design.

¢ Make sure that internally created resets are synchronous.

* Use only one edge of the clock.
¢ Use edge-triggered flip-flops (avoid latches).
* Cross-clock domains via synchronization circuits.

* Register top-level inputs and outputs for fastest performance and increased

pin-locking capability.
* Use hierarchy to separate functionality and clock domains.

* Employ pipelining for critical paths.

* Comment your code to highlight Multi-Cycle paths and critical paths.

from UG612




Xpower analyzer

e XPower is used to estimate

. ? Xilinx XPower - [correlate_and_accumulate.ncd] E@g|
the power consumption and SN I T e
p p ZFE| e - #h | 2o 4 LN
- - x| Hame Frequency [Ml Capacitive Lo DC Load [m&] | -
J u n Ctl O n te I I l pe ratu re Of Voltage [V) | Current [mA) | Power [mw] | final_data_0_OBLIF 12.43| 35000.00 0.00
Vecint 1z final_data_1_OBUF 1243 36000.00 0.00
Dynaric . 7668 2.0 final_data 2 OBUF 12.43| 35000.00 0.00
Duiescent | 4600/ 5520 | |final data 3 OBUF 12,49 35000.00 0.00
yo u r F P G A T 55 ' final_data_4_OBLUF 1243 36000.00 0.00
e ' aah dig | |final data 5_DBUF 1243 36000.00 0.00
Duiescent [ 4750 11950 | |final_data_6_OBUF 1243 35000.00 0.00
- VecoZh 5% | final_data_7_OBUF 1243 3500000 0.00
_ R e ad sanim p I eme nte d T e el || P 1243 300000 0,00
e g ad | |mac_cha 10 0BUF 1243 36000.00 0.00
Total Pawer ' ' iz | |mac_cha 11_OBUF 1243 35000.00 0.00
- - e ' aanl mac_cha_12_OBUF 1243 35000.00 0.00
d e S I n N C D fl I e an d Eate Capacil [mihans) | oo | |mac_cha 13 OBUF 12.49 35000.00 0.00
Eattery Life [Hours] | 0.00 mac_cha_14_OEBUF 1243 35000.00 0.00
mac_cha_15_0BUF 1243 35000.00 0.00
- = - i mac_cha_16_OBUF 1243 35000.00 | 0.00
t I m I n CO n St r al nt d a‘t a Summary [Power Gublotls Curtert Subtotals Theral mac_cha_17_OBLUF 12.43] 35000.00 0.00
mac_cha 18 _OBUF 12.49| 35000.00 0.00
x| |mac_cha_13_0BUF 1243 35000.00 0.00
- - =23 DataViews mac_cha_1_OBUF 12.49 35000.00 0.00
=2 Tupes mac_cha_20_OBUF 1249 35000.00 0.00
—_— O u S u p p y aC I V I y ra eS [ Clocks mac_cha_2_OBUF 1243) 3500000 0.00
] 5-E3 Inputs mac_cha_3 OBUF 1243 35000.00 0.00
- . - 23 Logic mac_cha_4_DBUF 1243 35000.00] 0.00
I 3 Dutputs mac_cha_5_OBUF 1243 3500000 0.00
C OC req uenc I eS Cap aCI Ive e mac_cha_6_OBUF 1243 35000.00 0.00
! #-( Signals mac_cha_7_OBLF 1243 3500000 0.00
- - +- (21 Report Views mac_cha_8_OBUF 1243 35000.00 0.00
I d mac cha 3 OBUF 1243 35000.00 0.00] ™
oading on output pins, < | >
L stepping level for this device is 'Z2'. Additional information on "stepping level" is available at b
power Supply data and support.xilinx.com. 2
) For Help, press F1 MM 4lx155F363-12

ambient temperature



FPGA editor

The FPGA Editor is a graphical
application that displays

— Device resources

— Precise layout of the chosen
device

File Edit Yew Tools Window Help

The FPGA Editor is Comm0n|y EEEEEEEE EEEE R R e R | [HfEE EERD Al
& ist1

o[
r— add
[ Componerts = athib
u S e to Name Filter autoioute
=0 clear
i 5| s
1 1 Name | Site | Type | ﬁl delete
- V I eW d eVI Ce reSOU rces 1 almost_empty[ | SLICE_%200v1 | SLICE 17 dic
2 [ [SLICE_x16v1 [SLCE iE editblook
3 [ [SLICE_12v1 [SUCE 1 edimode
1 1Fi 1 4 [ [SLICE_x16v1 [SLICE 1 fined
- M a e m I n Or mo I I Catl On S 5 cha_fifo_inst/fi SLICE_<20v1 | SLICE 8 [ vellow | hitef
6 cha_fifo_inst/fi SLICE 232 | SLICE 8 ia
7 cha_ffo_inst/fi SLICE (232 | SLICE 8 info
D I 1 h 1 8 cha_ffo_inst/fi SLICE_232 | SLICE 8 robes
i On e ate I n t e eSI g n El cha_fifo_inst/fi SLICE_X23/2 | SLICE 8 oprcbe
10| cha_fifo_inst/fi| SLICE_<2vZ | SLICE 8 ute
1 fi| SLICE_X23v2 | SLICE 4 e fanout
CyCI e 12 i SLICE_<26v2 | SLICE 5 i
13 i SLICE_25v2 | SLICE 5 o
14 i SLICE_#22v2 | SLICE 7 clack color
H | SLICE %233 | SLICE 7 default color
» Does not require re- o
_[afx

implementation of the
design
» Changes are NOT back-

annotated to the source
files

— Insert probes

— Make short-term functional
changes for in-circuit
verification

Hint  change the visibility of more than one layer at a time by clicking on the apply button, clicking two or nore layer buttons, and then 1
clicking on the apply button again

For Help, press F1 [xczv250-5Fgzse [Mo Logic Changes




Xilinx programming cable

It allows to:
e program the FPGA
e debug its behavior by spying internal signals

USB




ISE Impact

L ISE iMPACT (P.68d) - [Boundary Scan.
r_-f@File Edit View Operations Output Debug Window Help

‘DAE XhOXERDX: |[2T FR

|MPACTFI|:|'.-.5 08 x
[ ‘gal Boundary Scan
- |2] SystemACE .
- |2] Create PROM File (PROM File Formatter) -
& |=] WebTalk Data D e
»c3s700an xcflés
bypass bypass
TDO

Impact allows to access via JTAG the devices on the chain, in this
case one FPGA + one PROM.

Impact allows to:

o configure the FPGA

e program and readback the PROM
e play with the standard JTAG state machine in case of problems



Chipscope PRO

ChipScope is an embedded, software based, logic analyzer, with 3 main blocks:

* ICON (Integrated CONtroller): A controller module that provides communication between the
ChipScope host PC and ChipScope modules in the design (such as VIO and ILA).

* VIO (Virtual Input/Output): A module that can monitor and drive signals in your design in real-
time. You can think of them as virtual push-buttons (for input) and LEDs (for output). These can
be used for debugging purposes, or they can incorporated into your design as a permanent 1/O

interface.

 ILA (Integrated Logic Analyzer): A module that lets you view and trigger on signals in your
hardware design. Think of it as a digital oscilloscope (like ModelSim’s waveform viewer) that you

can place in your design to aid in debugging.

Host PC with

ChipScope il

Top-level module

ICON
Controller

Qlouoa

ILA

controlt _ |
-

VIO

trigd

AS
HAS

Ul
o ad

Y
Internal signals

' and instantiated

modules




Chipscope PRO

@ ChipScope Pro Analyzer [prm]

- ——— — .y

File View JTAG Chain Device Trigger Setup Waveform Window Help

) | Trigger Run Mode: |Sinale ':| p m T! |

[ e e N e =

Project: prm
JTAG Chain
DEV.0 MyDevicel (XCF16P)
¢- DEV:1 MyDevice1 (XCGSLX45)
¢ UNIT:O0 MylLAG (ILA)
Trigger Setup
Waveform
Listing
Bus Plaot

T

Signals: DEV: 1 UNIT: 0
¢ Data Port

o= board_address

o= yme_am

o= yme_data_out
CH: 0 mdsp_hcntl0
CH: 1 mdsp_hcntl1
CH: 2 mdsp_hrdy
CH: 3 mdsp_cen_n
CH: 4 mdsp_rnw
CH: 5 mdsp_hhwil
CH: 6 mdsp_hds1
CH: ¥ mdsp_bootd
CH: 8 mdsp_boot3
CH: 9 mdsp_boot2
CH: 10 mdsp_boot1
CH: 11 mdsp_bootD
CH: 12 DataPort[12]
CH: 13 DataPort[13]
CH: 14 DataPort[14]
CH: 15 DataPort[15]
CH: 16 DataPort[16]
CH: 17 DataPor[17]
CH: 18 DataPort[18]
CH: 19 DataPort[19]
CH: 20 DataPort[20]
CH: 21 DataPort[21]
CH: 22 DataPort][22]

i : @ Waveform - DEV:1 MyDevice1 (XC6SLX45) UNIT:0 MyILAO {ILA}
e N ixlivlgie il L e G e
o vme_am sr| s [aF OO 3F 0000 3F JOOCOOOCOCA00CHX 3F }
vme_as of o ] [T i il
vme_dsa i] a |_|_|_|_|_| |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
wvme_dsh 0 1] |_|_|_|_|_| |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
_______ vme_write 4] 0 —| |_|_|_|_|_| |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
S vIe_gap a i}
=k o board address 19| 19 | 19 b
vie_dtack 1 1 I 11 Frorrrrri
vme_data dir 1 1 | | | | | I | I | |
o vme data out |FFFE|FFFE| [FE. ¥ FEFFFEFE ¥ 3w FFFFFFEF 8481000080004 FFFFFFFF )
vme_ddir ol o | A T || il A |
DPIM CEen a Q
mdsp_cen a 0 —| |_|_|_|_|_| |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
rcf_cen a a
data_strb al o [ 00 0 0 0
i1l match al o
mdsp_hentlo al o ] i i g RN g
mdsp_hentll of o ML T ] 50 M i
mdap_hrdy ol o I I | | | |
mdsp cen n 1 x |_| U_U_l_l
mdsp row 0 1] |—| |_| |_| |_|
mdsp hhwil ol o M 1N ST S SIS
mdsp_hdal 1l 1 | I 11 ITTT1T 1111

Using Chipscope to debug the behavior of a FPGA

Interfacing the VME bus



@ System Monitor Console - Device:7

Chipscope PRO — system monitor

Sensor Yalue Histary
I Present 39,5 C 40,0 C -
; i T T [y B
I Device Max 39,5 C 38,5 C~
oK S . o
I Cevice Min 28,0 C 3.0 C-
; Sampled Ma: MA 35,5 C-
Die Temperature AP i 34;0 C-
Sampled Min MA !
ek e
Window Avag A !
Vinidow M N o B
WYIMTOW v ax WA
Mgt st 29,5 €=
Window Min MA 26,0 C -
IS Present 0,989 7V 1,000 V-
I  Device Max 0,999 V¥ 0,998 V=
I Ccvice Min 0,987 W 0,995 V=
Sy ard » A 0,992 ¥ =
VCCINT Supply Sampled Max MA 0;990 )
SampledMin - NA ; N N W DN e eV NI LV N et e e Ve VAN | Ve e s VO AV e sl
A ! 0,958 ¥ =
Window Avg MA
——— 4 0,385 V¥ -
Window Max MA 0,982 7 -
WindowMin  NA 0,980 7 -
BN Prezent 2,498 Vv 2,510 ¥ -
I  Device Max 2,502 v 2,508 v -
I Ccvice Min 2,497 7 2,505 V=
Sampled Mas A 2abs Ve
VCCAUX Supply Sampled Max M 2’500 -
Sampled Min MA : —AAJ_\_N'\JV_&/\_/_V\/\_NV\/J\/_/_\_A_AA_A_A_AA_AAMA_A_/'\/\
2,458 V¥ -
Window Avg A :
e i 2,495 ¥ -
WWINCOW [v1ax 1A 5,495 7 -
Window Min A 2,480 ¥ =




ISIM — Chipscope Interaction

Real life is often different from what you see in simulation.
What to do if simulation works fine, while live debug shows
problems ?

One trick could be the following:

- spy with Chipscope the 1/O signals of the faulty module,
- run ISIM using as a stimulus the inputs taken with
Chipscope

- compare ISIM outputs with Chipscope outputs.

Usually a logical problem is not revealed by the sets of
stimuli used in simulation, while it is immediately spotted in
real life.



Embedded processors

Having an embedded processor in the FPGA can be convenient:
o the FPGA can handle all the high-throughput real-time tasks,
* the embedded processor can handle the common interfaces, like

Ethernet, DDR2, UART, SPI, ...

To Network

N4
Ethernet Phy
FPGA <:::>< /1\:
embedded D
External @ processor
Memory S — e
——— >{DAC

—

To Instn

J

>

In this way the FPGA design flow changes a bit, providing some

work to do also to SW designers



Embedded Development Tool Flow Overview

VHDL or Verilog

Standard Embedded Embedded Standard FPGA
SW Development Flow Development Kit HW Development Flow

HDL Entry
Board Support System Netlist -
Package

C/C++ Cross Compiler JR— — Simulation/Synthesis
| i

Linker Data2MEM Implementation

| i
- A [\

? Compiled ELF Compiled BIT 1 ?
] [
| _ |
Load Software DO\I/vnIoad Clc:)ngEed Download Bitstream
Into FLASH TR into FPGA

P .—— B —
SDK ‘!! !I!| - s”ml i ISE

EDK XPS

Code Entry




Embedded Development Tools

Hierarchy

b '{'ﬂ RODMasterMerged
= £ xcSvhx70t-1ff1136
= ﬁﬁﬁ rodMaster - STRUCTURE (Chiblise_projects\ROD _rev
- 4 icon_instance - icon (C:hibMise_projects\ROD_rewC_v
i ila_instance - ila (ChibNise_projects\ROD_reviC_valid;
"y event_id_trigger_processor_instance - event_id_trigg
. m fe_command_processor_instance - fe_command_pre
. m formatter_readoutmodehits_encoder_instance - forn
. m efb_headerdynamicmask_encoder_instance - efb_he
o m debugmem_fifo_interface_instance - debugmem_fifi

m

. fifo_2048x2_instance - fifo_2048:2 (C:AibNise_projects

G- m front_end_occupancy_counters_instance - front_end
: m testbench_interface_instance - testbench_interface -
%] int_scan_engine_instance - int_scan_engine - rtl (C:\i
=8~ wSgmacl25_i - vSgmacl25 (C:hiblise_projects\ROD
Eod E ChibMise_projects\ROD_revC_validation\master_

. m register_block_instance - register_block - rtl {C:iblis

i % thebport - sportFifo (Chiblise_projects\ROD_revC_vi

i '] ChibNise_projects\ROD_revC_validation\rmaster_slav ™
14 | (1] [ F

. m address_deceder_busbridge_instance - address_deco|

#J Mo Processes Running

Processes: wigmacl25 i - vSgmacl2s
£ Design Utilities
Manage Processor Design (XP5)
~- P2  Generate Top HDOL Source
P2 Export Hardware Design To SDK without Bitstream
2  Export Hardware Design To SDK with Bitstream

From ISE and using the Core generator,
It Is possible to insert a soft or hard
processor to the design hierarchy.

This lead to the use of 2 other tools.

m=) EDK XPS
mm)  SDK



EDK XPS

% Xilinx Platform Studio (EDK_P.68d) - CAibl\ise_projects\ROD_revC_validation\master_slave\master\system\v5gmacl25.xmp - [System Assembly View

@ File Edit View Project Hardware Debug Window Help

P eR| & S

-II.I.:‘“E_:.E_WPQ - o0d x B f+J Bus Interfaces | Ports | Addresses i

= Mame Bus Mame IP Type IP Version

Description . plb_vdh 0 Tr plb_vi6 1.05.a

=+ B EDK Install ol B ppcddd 0 r ppcdd0_virt.. 1.01.a

. [ Analog B xps_bram if cntic I_bram '.i:i' bram_block 1.00.a

[ Arithmetic P [+ xps_bram_if cntir 1 +'r xps_brar_if.. 1.00.b

[+ Bus and Bridge - DDRZ SDRAM_WID32M?... r ppcddime_.. 3.00.c

[ Clock, Reset and Interrupt o — 53 )QDSTtrlfc_ﬂ ir xps._intc 201.a

[t Communication High-5peed @ & E“Xf_tf'q‘_ﬂ % extirg 1.00.a

[ Communication Low-Speed W & hpiport O &% hpiport 1.00.a

& DMA and Timer | B jtagppc_cntlr_inst 7 jtagppc_cntle 2.01.c

[ Debug I G- mchsp_rod O % mchsp_rod 1013

[+ FPGA Reconfiguration £ B proc_sys_reset 0 Tr proc_sys_re.. 3.00.a

[ General Purpose IO it — G xps_central dma_0 Tr xps_central.. 2.03.a

[ 10 Modules @ - xps_epe 0 T Xps_epc 1.02.3

[#- Interprocessor Communication @ [ )QDS_ELC_F" Tr xps_iic. 203.a

[ Memory and Memory Controller 9 — G- aps_LL fifo O 1 xps |l fifo  1.02a

& PCI & — [+ Hard_Ethernet MAC g xps_|l_temac 2.03.3

[+~ Peripheral Controller o B xps_spl 0 1',':,.' Xps_spi 2.02.a

[+ Processor 9 [+ xps_sysmon_adc 0 ﬁ xps_sysmo..  3.00.b

) Utility 9 [ xps_timer 0 ' xps_timer 1.02.a

=+ Project Local PCores @ G- aps_timer_ 1 r xpstimer  1.02a

[+ LSER @ B R5232 r xps_uartlite 1.02.a

i clock_generator O vr clock_gene.. 4.03.a

« XPS provides an integrated environment for creating software and

hardware specification flows for embedded processor systems based on

MicroBlaze™ and PowerPC® processors.

» XPS offers customization of tool flow configuration options and provides

ggraphical system editor for connection of processors, peripherals, and
uses.



[

Bus Interfaces Ports

Addresses

Instanc

=8 ppc

E
440 0's Address Map

i DDRZ_SDRAM_W1D32M72REA 54
- yps_epc 0
= xps_central_dma_0
e xps_iic_0
i xps_|l_fifo_ 0
- xps_spi_l
xps_sysmon_ade [
-~ xps_timer_1
= xps_tirer_(
i RS232
- Hard_Ethernet MAC
i xps inte 0
- hpiport_0
i mecbsp_rod 0
- extirg 0
- xps_bram_if_cntlr 1

Baze Mame

C_MEM_BASEA...
C_PRHO_BASEA..

C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR
C_BASEADDR

Baze Address

Ox00000000
Ox40000000
Ox80200000
Ox81600000
O=x81A00000
O=x83400000
0x83800000
0x83C00000
Ox83C20000
Oxa84000000
O=87000000
Ox8C000000
OxCo0ooo00
O=xCe800000
O=xCeCo0000
OxFFFFO000

High Address

O=OFFFFFFF
O=41FFFFFF
0xB8020FFFF
O=B8160FFFF
D=B81ADFFFF
=834 0FFFF
0=8380FFFF
O=83COFFFF
O=83C2FFFF
084 00FFFF
0=8707FFFF
D=BDFFFFFF
0=CO3FFFFF
O=Ce80FFFF
0=CeCOFFRF
O=FFFFFFFF

Size

256M
32M
B4 E
B4 E
G4 E
G4 E
B4 E
B4 E
B K
B4 E
512K
32M
4mM
G4 E
B4 E
B4 E

Bus Interface(s)

[+ PPC440MC
SPLE

[=] SPLB
[=] SPLB
[=] SPLE
[=] SPLB
=] SPLE
[=] SPLB
[=] SPLB
[=] SPLB
[=] SPLB
[=] SPLB
SPLB:MPLE
[=] SPLE
[=] SPLE
[=] SPLB

Bus Mame

ppcdd0_D_PPCA...

plb_wvdb_0
plb_ w6 0
plb_wvd6 0
plb_vd5_0
plb_wd6 0
plb_wd6 0
plb_wdb_0
plb_wd6_0
plb_wvdb_0
plb_wd6_0
plb_wvdb 0

plb_vdb_0iplb_w..

plb_wd6 0
plb_vd5_0
plb_wdb 0

—
=}
L}
2l

OOEROEEEEEEEEEEE



C/C++ - CiaoMondo/src/
File Edit Source Refactor Mavigate Search Run  Project Xilink Tools Window Help

ri= G ®-Q 6 @ -a@-E-@- $-0-Qr i B 8K ES &~ o et G

- - — — —
i) Project Explorer &2 B H = | ¥ B system.xmll . B ]
C udiac = i 13 J7 El0_MISC_SUCS_Tege
b fg= bootloader datac = formatter B[@x84]; /i efb_misc_stts_regl 3

I = CiaoMondo

» fili CiaoMondo_bsp

& fill standalone_bsp_lwip
[ @ standalone_bsp_nonet
& (3F system_hw_platform

ff --» rrif_ctrl reg i
r." r." ._." r." r." ._." r." ,u"’ .—"’ .—". ._." r." r." ._." r." lI." r." r." ._." r." r." ._." r." II." r." r." ._." r." r." ._." .—"’ ,u"’ .—"’ r." ._." r." r." ._." r." II." r." r." ._." r." r." ._." r." II." r." r." ._." r." r." __." .—"’ ,u"’ r." r." ._." r." r." ._." r." II." r." r." ._." r." r." ._." r." II." r." r." ._." r." .—".
// TIM settings: physics run

//epclocal[@xea]= @x0e800008 | (1 << PPC_CTL MASTER_BIT) | (1 << TIM ENABLE)
i | (1 << EFB_DYN_MASK_ENABLE) | (1 << FORM MODE_ENABLE)

i | (1 << TRIG DECODER ENABLE) | (1 << FE_COM | ABLE)
MASK_READY) | (1 << FE_CMD_PROCESSOR_TIM_OR_PPC)

FIETET I ddd i Edd i i i i i i i i i i i i i i b R ETEddI I idddddddidittsiiiiiiiiiiis
// PPC SP settings: calibration run
epclocal[@x@4]= @xBEAEEARE | (1 << PPC_CTL MASTER BIT) | (@ << TIM_ENABLE)

| (1 << EFB_DYN _MASK ENABLE) | (1 << FORM MODE_EMABLE)

| {1 << SP_TRIG_CMD DETECTOR) | (1 << FE_COM COUNT_ENABLE)

| (1 << NEW MASK_READY) | (@ << FE_CMD_PROCESSOR TIM OR_PPC)

| (1 << FE_CMD_PROCESSORY;

//for [(1=831<150;1++)|

111

//dol1A(); uslesn(5);

1}

for (1=0;1<308;1++)
doL1A(); usleep(1+41%5);

FLLLLELEE TR L EEPEL DL ELR LT EE LR EE L LR E LT BT LR L E LR R LT

cleanup_platform();

return 8;
1
~void wait60en() | |
{ .
int st,ss;
55=@;
for (st=8; st<l@;st+t) E
55=55+1;
return;
b | &

The Xilinx Software Development Kit (SDK) is the recommended
development environment for software application projects. SDK is based
on the Eclipse open source standard.



Spartan 3AN Starter Kit board

XC3S700AN in the
Pb-free 484-ball
BGA package
(FGG484)

see also UG 334



~--LTC 2624 DAC

Header J5
e VOUTA
DAC A I | A
33V | - =
12
REF B
VOUTB
, | pAcB > []is
12
REF C
3.3V by default. VOUTC
Programmable reference / DACC ‘D I | c
supplied by adjustable ——* {2
LP3906 regulator, IC18. REF D
VOUTD
_| bAcD > []io
12
FPGA
GND
| (V7) (AB1a)| SPILMOSI: SDI| |SDO > .
own) |- BACCS | lesip
(aaz0) |- SPLSCK  Llsck  SPI Control Interface B ivee
i (3.3V)
] e13) | PRCCR iR
DAC_OUT
UG334_c10_02_052407
oo LTC 6912-1 AMP  covomeomeosssmnsccmmcies, e LTCAA07AN ADG i-seessominsminsnions 3
VINA
% : ¢ ap ..
f i i laChannel 0 1’4
VINB
}/ + AD
] L |- Channel 1
GND
vee |
(33V) I,
REF = 1,65V }
FPGA
(D16) I Rl S LN e DEE ) S [ —TE _Telsod -
(17) amP cs ¢ |CSwp AGAIN  BGAN CHANNEL 1 CHANNEL 0
W6E) =
(AE\.?_U: SPI_SCK SCK 8Pl Control Interface SCK SPI Control Interface
!
(W15) AME_SHON SHDN CONV
(ve)| AD_coNV
AMP_DOUT
AD_DOUT




Backup



MicroBlaze System

[-Cache

Local Memory - TM — BRAM
VAV - MicroBlaze

Bus 32-Bit RISC Core
b | D-Cache
I BRAM

Fast Simplex PLB

Link Bus OPB

: Processor Local Bus On-Chip Peripheral Bus
I 0,1....15 I

Bridge
Custom Custom I I I I I
Functions

Functions

10/100 Memory UART GPIO OW%Pml
CacheLink Controller Periphera

‘SDRAMI Ofi-Chip ‘ FLASH/SRAM I

Memory



