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FPGA Design Modification Walk Through

« XMC 7A Block Diagram

« XMC-7A200 Design Mod.
—Vivado 2019.2
—Acromag Example Design

 Compile Project
* Produce new MCS file
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XMC-7A200 Block Diagram

Front Panel Mezzanine Bus
AXM 1/0 Module
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XMC-7A200 Design Modification Walk Through

4 XMC-7A200 - [C:/XMC-7A200_2019p2/XMC-7A200.xpr] - Vivado 2019.2

File Edit Flow Tools Reports Window Layout View He

Extracted Archived Project:

£ {
Project New... | .
: . = | C:\XMC-7A200_MOD\XMC-7A200AX.xpr\XMC-7A200\
I Add Sources... Ajt+ Open... 7A200
1 Close Project
Open Example...
Save As... d
_ Open LogFile Figure 2

Checkpoint ’ ] TRUCTUR

5 : Open Journal File 3 U Jirc ive Projeet @

= Write Tcl... b _ . :

Text Editor 5 Create a compressed (zip) file that contains all the sources, settings and other files
1 - Archive.. 3s (2 associated with this project.

[T757= Constr
Export » > Simulation SOgces (1) ]
Archive name: KMC-TAZ00AX
> Utility Sources (2]
Archive location: C:HMC-TAZ00_2019p2MC-TAZ00_MOD |E|

Exit - Archive file will be created at: /. KMC-TAZ00_MODKMC-TAZ00AX xprzip
¥ SIMULATION | oo Temporary location:  4ppData/Roaminag/ilineVivadol Xillvivado-8992-W-DT-231 E

Run Simulati Hierarchy |IF Sources Librarig o

e |+ Include configuration settings
F|gu rel [ Include run results

[ ] Include local IP cache results

(2)
\ 5 ) OK Cancel
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XMC-7A200 Design Modification Walk Through

Figure 3

Sources

Q = s+ B
~ [ Design Sources (29)
> @ & system_top(STRUCTURE) (system_top.vhd) (3]
? Text (2)
> IP Update Log (24)
> Configuration Files (2)
> Constraints (5)
» Simulation Sources (1)
» Utility Saurces (3]

Hierarchy = |P Sources  Libraries  Compile Order

Sources 2o O X
a = 2 + &
v = Design Sources (29) 2

v @ & system_top(STRUCTURE) (system_top.vhd) (3)
> @ AXM : AXM_ox(STRUCTURE) (AXM_xxocvhd) (6)

> lsystem_i : system (system.bd) (1)|
> @ aurora_8b10b_i : aurora_8b10b_0_exdes(MAPPED) (aurora_8b10b_0_e

> Text(2)
> IP Update Log (24)
> Configuration Files (2)
> '~ Constraints (5)
> '~ Simulation Sources (1) o
R s A 258

Hierarchy = IP Sources  Libraries  Compile Order
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XMC-7A200 Design Modification Walk Through
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XMC-7A200 Design Modification Walk Through

www.acromag.com

¢ Re-customize IP

AXI GPIO (2.0)

248-624-1541

© Documentation IP Location
L Show disabled ports Component Name REAR_IO
GPIO
el () All Inputs
[ Al Outputs
GPIO Width 32
Default OQutput Value  0x00000000
~ Default Tri State Value O0xFFFFFFFF
S+ 8_AX
s_axi_aclk GPIO + || () Enable Dual Channel
s_axi_aresetn
& GPIO 2
GPIO Width 32

Default Output Value  0x00000000

Default Tri State Value 0xFFFFFFFF

| Enable Interrupt

Figure 6

[1-32]
© | [0x00000000,0xFFFFFFFF]

& [0x00000000,0xFFFFFFFF]

[1-32]
&) [0x00000000,0xFFFFFFFF]

| [0x00000000,0xFFFFFFFF]

oK

| Cancel
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XMC-7A200 Design Modification Walk Through

Figure 7
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Figure 8
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XMC-7A200 Design Modification Walk Through

Figure 9

External Interface Properties ?2 0B X
= REAR_IO = o
Mame: REAR_IO

Mode: MASTER

Connection: | REAR_IO_GPIO

General Properies
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Figure 10
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XMC-7A200 Design Modification Walk Through

Flow Navigator

~ PROJECT MANAGER
£} Settings
Add Sources
Language Templates

IF |P Catalog

~ IPINTEGRATOR

Create Block Design
Open Block Design

Generate Block Design

¢ Generate Qutput Products

The following output products will be generated.

Preview

Q| = | =

w o system.bd (Global)
Synthesis
Implementation
Simulation
Hw_Handoff

Synthesis Options
(®) Global
() Qut of context per IP
() Out of context per Block Design

o

-

L ¢ Generate Output Products
Run Simulation Run Settings
MNumber of jobs: | 4 w o Generation of output products completed successfully.
v RTL AMALYSIS
> Open Elaborated Design i’: ap

Figure 11 Figure 12

Www.acromag.com 248-624-1541 Acromag |

THE LEADER IN INDUSTRIAL 150



XMC-7A200 Design Modification Walk Through

C:\XMC-7A200_MOD\XMC-7A200AX.xpr\XMC-7A200\XMC-7A200.srcs\sources_1\bd\system\hdl\system_wrapper.vhd

C:\XMC-7A200_MOD\XMC-7A200AX.xpr\XMC-7A200\XMC-7A200.srcs\sources_1\imports\system_top.vhd

Figure 13

187 M AXI AXM rvalid : in STD_LOGIC;
188 M AXI RXM wdata : out STD_LOGIC VECTOR ( 31 downto 0 );
189 M AXI AXM wready : in STD_LOGIC;
19 M R¥I AXM wstrb : cut STD_LOGIC VECTOR ( 3 downtoc 0 );

191 M AXI RXM wvalid : out STD_LOGIC;

192 P16_IN tri i : in STD_ LOGIC VECTOR ( 15 downto 0 );
193 P16 _OUT_tri_c : out STD_LOGIC VECTOR ( 15 downto 0 );
194 PCI_RESETn : in STD_LOGIC;

195 PCIe _REFCLK : in STD LOGIC;

RERR IN tri 1 : in STD LOGIC VECTOR ( 31 downto 0 );

19 RERR OUT tri o : ocut STD_LOGIC VECTOR ( 31 downto 0 );
198 S5YS_CLK I : in STD_LOGIC;

139 S_BXI RCLK : out STD LOGIC:

200 S5_RXI RRESETN : out STD LOGIC VECTOR ( 0 to 0 );

201 Ve _Vn v n : in STD_LOGIC;

202 Vp_Vn_v_p : in STD_LOGIC;

203 mem dg i : in STD LOGIC VECTOR ( 15 downtc 0 );

o
—
=

e

N o

L=

rio VU

L]

0
o
m |

!
(=]
o
B
=

REAR I0 tri o
REAR IO tri t
SYS CIK I : in

: in STD_LOGIC VECTOR ( 15 downto O );

: out STD_LOGIC VECTOR ( 15 downto 0 );
: in STD_LOGIC;

: in STD LOGIC;

in STD_LOGIC VECTOR ( 31 downto 0 ):
out STD_LOGIC VECTOR ( 31 downto 0 );
‘out STD LOGIC VECTOR ( 31 downto 0 )
STD LOGIC:

Www.acromag.com 248-624-1541

Figure 14
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XMC-7A200 Design Modification Walk Through

C:\XMC-7A200_MOD\XMC-7A200AX.xpr\XMC-7A200\XMC-7A200.srcs\sources_1\imports\system_top.vhd

129 | CIRL27 : inout STD_LOGIC;

130 ! CTRL28 : inout STD_LOGIC;

133 RI: in std loglc vector (31 downto 0);

134 RO: out std logic vector (31 downto 0);

Figure 15

129 | CIRL27 : inout STD LOGIC;
130 ! CTRL28 : inout STD_LOGIC;
133 RIO P: inout std logJ.c vector (31 dovmto 0):
134 RIC N: inout std logic vector (31 downtec 0);

Figure 16

293 . signal AXM INTERRUPT : STD LOGIC;
294 | signal FLASH addr_i : STD_LOGIC VECTOR(24 downto 0);

296 3ignal REAR IO tri 1 : STD_LOGIC VECTOR ( 31 downto O

=
227 | signal REAR IO tri_o : STD_LOGIC VECTOR ( 31 downto 0 );
222 . signal REAR IO tri_t : STD_LOGIC VECTOR ( 31 downto 0 );

Figure 17

®
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XMC-7A200 Design Modification Walk Through

480 | pl6_in tri_i => P16_SI, 480 | plé_in tri_i => P16_SI,
481 | plé_out_tri_o => Plé_SO, 481 | plé_out_tri_o => Plé_SO,
482 | 482 . EAl cri res

483 ! 483 |
484 | Vp_Vn v.n => Vp Vn_v_n, 484 | EAR IO t: > rear i
485 ! Vp_Vn_v p =>Vp_ Vn_v_p 485 Vp_Vn v n => Vp Vn_v_n,
486 | )z 486 | Vp_Vn v.p => Vp_Vn_ v p

Figure 18 Figure 19

C:IXMC-7A200_2019p2/XMC-7A200_MODIXMC-7A200AX xpriXMC-7A200/XMC-7A200.srcs/sources_1/fimports/system_top.vhd

Q « ~ X B O X / B Q

Figure 20
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XMC-7A200 Design Modification Walk Through

Sources x Design Signals N EIGES Sources x Design Signals N EIGES
Q X ¢ + 0 o #|l|Q T & + B 02 o
> @ aurora_8b10b_i: aurora_8b10b_0_exdes(MAPPED) (aur il > Configuration Files (2) i
> Text (2) v . Constraints (6)
> IP Update Log (24) > constrs_AXM_A75 (3]
> Configuration Files (2) v constrs_AXM_Dxx (2 (active)
v Constraints (5] " debug.xdc (iarget)
> constrs_AXM_A75 (3] I XMC-7KxxxAX_timing.xdc
> constrs_AXM_Dxx (2) (active) I b(MC-?AxxxAX _physical.xdc
> Simulation Sources (2 > Simulation Sources (2
> Utility Sources (3) v > Utility Sources (3) v
| CO—— — D . e e 2] |4 CEEEE——— — D . e e bl
Hierarchy |IP Sources Libraries Compile Order Hierarchy |IP Sources Libraries Compile Order
Figure 21
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XMC-7A200 Design Modification Walk Through

1_top.vhd <« XMC-7AxxxAX_physical.xdc
C:XMC-7A200_2019p2/XMC-7A200_MOD/XMC-7A200AX xpr/iXMC-7A200/XMC-7A200.srcs/constrs_AXM_Dxdimports/XMC-7 AoxAX_physical.xdc

Q x B B X / B 9

121+ set property PACKAGE PIN H28 [get ports {RI[0]}]
122 | set property PACKAGE PIN J28 [get ports {RO[0]}]
123« set property PACKAGE PIN H24 [get ports {RI[1]}]
124 | set property PACKAGE PIN J24 [get ports {RO[1]}]
135 . set property PACKAGE PIN G27 [get ports {RI[2]}]
122 | set property PACKAGE PIN H27 [get ports {RO[2]}]
1397 . set property PACKRGE PIN J8 [get ports {RI[3]}]

132 ' set property PACKAGE PIN J9 [get ports {RO[3]}]

129 | set property PACKAGE PIN G26 [get ports {RI[4]}]
200 set property PACKAGE PIN H26 [get ports {RO[4]}]
201 | set property PACKAGE PIN G34 [get ports {RI[5]}]
202 . set property PACKAGE PIN H33 [get ports {RO[5]}]
203 | set property PACKAGE PIN G25 [get ports {RI[6]}]
204, set property PACKAGE PIN G24 [get ports {RO[6]}]
205 ' set property PACKAGE PIN K32 [get ports {RI[7]}]
206 | set property PACKAGE PIN 132 [get ports {RO[7]}]
207 set property PACKAGE PIN G30 [get ports {RI[8]}]
20z | set property PACKAGE PIN G29 [get ports {RO[8]}]
20% . set property PACKAGE PIN L30 [get ports {RI[9]}]
210, set property PACKAGE PIN L29 [get ports {RO[9]}]
211 . set property PACKAGE PIN 124 [get ports {RI[10]}]
212 ' set property PACKAGE PIN M24 [get ports {RO[10]}]
213 | set property PACKRGE PIN J30 [get ports {RI[11]}]
214 set property PACKAGE PIN K30 [get ports {RO[11]}]
215 | set property PACKAGE PIN L25 [get ports {RI[12]}]
21t . set property PACKAGE PIN M25 [get ports {RO[12]}]
21 sgt vroverty PACKAGE PIN G31 laet vorts [RIT13111

Figure 22 ”
www.acromag.com | 248-624-1541 Acromag ”
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XMC-7A200 Design

Modification Walk Through

¢ Replace

Find what:
RI

Replace with:
RIO_N

Target

(®) Global
) Selected text
Options

() Match case
Match whole word
[) use:

248-624-1541

¢ Replace
Find what:
v LVCMOS25 v
Replace with:
Y. LVDS25 ™
Direction Target Direction
(®) Forward (® Global (® Forward
() Backward () Selected text () Backward
Origin Options Origin
() Entire Scope () Match case () Entire Scope
(®) From Cursor () Match whole word (®) From Cursor
[ use:

Figure 23

Figure 24
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XMC-7A200 Design Modification Walk Through

C:/XMC-7A200_2019p2/XMC-7A200_MOD/XMC-7A200AX xpr/iXMC-7A200/XMC-7A200.srcs/constrs_AXM_Dxdimports/XMC-7AxxAX_physical xdc

Q W « x B B X // E Q

. set_property PACKAGE PIN H28 [get ports {RIO_N[O]}]

set property PRCKAGE PIN J28 [get ports {RO[0] "64" occurrences have been replaced
. set property PACKAGE PIN H24 [get ports {RIO N[1]}]

' set property PACKAGE PIN J24 [get ports {RO[1]}]

set property PACKAGE PIN G27 [get ports {RIO_N[2]}]

Figure 25: “RI” to “RIO_N"

C/XMC-7A200_2019p2/XMC-7A200_MOD/XMC-7A200AX xpr/XMC-7A200/XMC-7A200.srcs/constrs_AXM_Dxwimports/XMC-7AxoAX_physical.xdc

Q W « x B B X // E Q

191 | set property PACKAGE PIN H28 [get ports {RIO_N[0]}]
192 set property PACKAGE PIN J28 [get ports {RIO_E{[O]}]
193 | set property PACKAGE PIN H24 [get ports [RIO_N "64" occurrences have been replacedl
194 | set property PACKAGE PIN J24 [get ports {RIO P[1]}]
195 set property PACKAGE=PIN G27 [get ports {RIO=N[2]}]

Figure 26: “RO” to “RIO_P”

C:/XMC-7A200_2019p2/XMC-7A200_MOD/XMC-7A200AX xpr/iXMC-7A200/XMC-7A200.srcs/constrs_AXM_Dxdimports/XMC-7AxxAX_physical.xdc

Q W « x B B X [/ B 9

. set_property IOSTANDARD LVDBS25 [get ports {RIO_N([31]}]
set property IOSTANDARD LVDS525 "g4" occurrences have been replacedl
. set property IOSTANDARD LVD525 [get ports {RIO_N[29]}]
Z i set property IOSTANDARD LVDS25 [get ports {RIO_N[28]}]
261 set property IOSTANDARD LVD525 [get ports {RIO N[27]}]

Figure 27: “LVCMQOS25” to “LVDS25”

Www.acromag.com 248-624-1541 Acromag
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XMC-7A200 Design Modification Walk Through

Flow Navigator

v PROJECT MANAGER ¢ Launch Runs @l

£ Settings o .
Launch the selected synthesis ar implementation runs.

Add Sources '

Language Templates

¥ |P Catalog Launch directory: | & =Default Launch Directory= w
Options
Vv IPINTEGRATOR
(@) . e
Create Block Design ® Launchruns on local host Number of jobs: | 4 “
Open Block Design () Generate scripts only

Generate Block Design

[ Dgn't show this dialog again

v SIMULATION Figu re 30

Run Simulation
Implementation Completed @
v RTL ANALYSIS FIgU re 29
> Open Elaborated Design o Implementation successfully completed.
Hext
Vv SYNTHESIS
P Run Synthesis () Open Implemented Design
> Open Synthesized Design @ Generate Bitstream
() View Reports
v IMPLEMENTATION .
|| Dont show this dialog again
P RunImplementation
> Open Implemented Design Cnicel

Figure 28

®
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XMC-7A200 Design Modification Walk Through

Next

Bitstream Generation Completed

o Bitstream Generation successfully completed.

(® Open Implemented Design
() View Reports
) Open Hardware Manager
() Generate Memory Configuration File

I:J Don't show this dialog again

=

C:\XMC-7A200_MOD\XMC-7A200AX.xpr\XMC-7A200\XMC-7A200.runs\impl_7A200_AXMDO01\7A200_ AXMDO1.mcs

gld

www.acromag.com

Figure 31

248-624-1541

h v Burn New folder

Name

Xl
system_top.tcl
write_mcs.tcl
|| system_top.bit
¢ usage_statistics_webtalk.html
|| system_top.hwdef
|_| vivado.jou
|| vivado_8752.backup.jou
ISEWrap.js
rundef.js
|| 7A200_AXMDO1.mcs
|| init_design.pb

|| opt_design.pb

Figure 32

n200_2019p2 » XMC-7A200_MOD » XMC-7A200AXxpr » XMC-7A200 » XMC-7A200.runs » impl_7A200_AXMDO1 »

Date modified

8/14/2020 4:.05 PM
8/14/2020 4:02 PM
8/14/2020 2:07 PM
8/14/2020 4:04 PM
8/14/2020 4:04 PM
8/14/2020 3:08 PM
/14/2020 4:05 PM
8/14/2020 3:53 PM
8/14/2020 4:02 PM
8/14/2020 4:02 PM
8/14/2020 4:05 PM
8/14/2020 3:08 PM

8/14/2020 3:10 PM

(o]

Type

File folder

Altium Script Doc...

Altium Script Doc...

BIT File

Chrome HTML Do...

HWDEF File

JOU File

JOU File

JScript Script File
JScript Script File
MCS File

PB File

PB File

3KB
1KB
5,339 KB
125 KB
101 KB
1KB
1KB

9 KB
2KB
15,017 KB
279 KB
24 KB

Acroma
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Future Topics Part3of 3

* Acropack Zync Ultrascale
* Features of APZU
* Advantages of Zync Ultrascale

®
»
s romageom | 2486201501 Acromag
THE LEADER IN INDUSTRIAL 150



Acromag, Inc.

Corporate Phone 248.624.1541

Ammar Sater Applications Engineer

248-295-0573
Greg Vitel NSM Embedded Solutions

248-295-0823 Direct
www.acromag .com | 248 -624-1541 é FM E &mgg -’“=



http://www.acromag.com/
mailto:solutions@Acromag.com
mailto:asatter@Acromag.com
mailto:gvitel@acromag.com

The End
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