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Changing Device Configuration Bitstream Settings

> ISE: Generate Programming File > Vivado: top netlist = Add property

-> Process Properties

Er§ Process Properties - Configuration Options ‘i‘ &) Add Properties | XS |
Category ‘ Switch Name Property Name Value  * Search: 1 Q. Type to filter prope i

General Options . — & .
Chnligiiraton Opton -9 ConfigRate: ‘Conﬁguratuon Rate 2 v e =
Startup Options -g CclkPin: Configuration Clk (Configuration Pins) ~PuII Up |» ’ : =R G R e
Readbaf:k Optic.ms -g MOPin: Configuration Pin MO Pull Up |» BEESTREAN. CORFIG BT EACE SIZE =
Encryption Options -g M1Pin: ‘Conﬁguration Pin M1 Pull Up | BITSTREAM. CONFIG. BPI_SYNC_MODE

-g M2Pin: Configuration Pin M2 Pull Up |v ST, R B

: —=r BITSTREAM. CONFIG. CONFIGFALLBACK
-g ProgPin: Configuration Pin Program Pull Up |»
: = BITSTREAM. CONFIG. CONFIGRATE
-g DonePin: Configuration Pin Done Pull Up |v|=
== e BITSTREAM. CONFIG. DCIUPDATEMODE
-g InitPin: Configuration Pin Init Pull Up |v
: i —— BITSTREAM. CONFIG. DONEPIN

-g CsPin: Configuration Pin CS Pull Up |»

L i R BITSTREAM. CONFIG. EXTMASTERCCLK_EN

-g DinPin: Configuration Pin DIn Pull Up |~

- : i R BITSTREAM. CONFIG. INITPIN

-g BusyPin: Configuration Pin Busy Pull Up |+ BITSTREAM. CONFIG. INTISIGNALSERROR

-g RdWrPin: Configuration Pin RdWr Pull Up |» : ;

- i BITSTREAM. CONFIG. MOPIN

-g HswapenPin: Configuration Pin HSWAPEN Pull Up |» BITSTREAM. CONFIG. MIPIN

-g TekPin: JTAG Pin TCK vl 3 : -

Rl i e BITSTREAN. CONFIG. M2PIN

-g TdiPin: JTAG Pin TDI Pull Up | (o]

-g TdoPin: JTAG Pin TDO Pull Up |~

-g TmsPin: |JTAG Pin TMS Pull Up [v] (Name)

-g Disable_JTAG: | Disable JTAG Connection ] (Description)

-g UnusedPin: Unused IOB Pins M

-g UserlD: UserID Code (8 Digit Hexadecimal) OxFFFFFFFF

-g DClUpdateMode:  DCI Update Mode As Requilm i ‘ ]

Property display level: Advanced B [¥] Display switch names — -

[ 0K ] [ Cancel 7 Apply
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Vivado Debug Core

JTAG to AXI Master

Vivado

Debug Core
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Two Methods to Add Debug Core in the Design

HDL Source Code
E Using the HDL Instantiation Method

Using the Netlist Insertion Method

Implementation

> Netlist insertion method is
recommended

Program & Debug —
| | —)[ Generate Bitstream }
Vivado Logic Analyzer \ll
4)[ Open Hardware Manager }
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Using the Netlist Insertion Method

Synthesizing the Design . .
z =3 2 » Synthesis settings:

v' -flatten_hierarchy
° nhone
* rebuilt

» How to find target nets
v" In HDL source code
v In Netlist view
v" In Schematic view

Probing and Adding Debug IP
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Marking HDL Signals for Debug (Pre-Synthesis)

» For an RTL netlist-based project
Vivado: VHDL/Verilog

r )
attribute mark debug : string;

attribute mark_debug of char_fifo dout: signal is "true";

. J
(* mark_debug = "true" *) wire [7:0] char_fifo_dout;

Synplify: VHDL/Verilog

attribute syn keep : boolean; )
attribute mark debug : string;
attribute syn keep of char fifo _dout: signal is true;
\gttribute mark _debug of char_fifo dout: signal is "true"; )
( )
(* syn_keep = "true", mark _debug = "true" *)
kwir'e [7:0] char_fifo dout; )
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Marking Nets for Debug in the Synthesized Design
(Post-Synthesis)

» For a synthesized design (Open synthesized design firstly)

r"..
e

Netlist s

Netlist view > Select net > __ = »1[E]

-~

. . EHE Nets (300)
nght CIICk 9 Mark DEbUg ‘:}:\ IZIJJ"F count_reg 0 (10) =
:’ a IZIJJ_'F m_axis_data tdata_sine_low (15)
e\\ IFZIJr minusOp (20)
= @#-fF plusOp (19)
. . S + ™ us (10)
Schematic view = Select net > S - Aol
- - -— @Jﬁ—_ﬁ
Right click - Mark Debug S @A sined_in C0)

>

c%‘~\ @fr_‘ s%ne_h_d:!.y (20) . [é]
_}_~~ : (- 51nehm1nus m glus 1 @)
- Sso S &b Sources | 3] Netlist |
n L ! n ~~ 2 i 2 l
-~ = 5
Netlist/Schematic view - Select net A = p——
-> Dragging into Unassigned Debug ¥ Mark Debug
\\ inst . [ | . R G
- buttan_in) ut tan db JNMark _‘-”:',‘Liiz_i
Nets folder €, L PR
‘i\-\’ inst debounce ASSIgn 1o Uebug FOort.
A
Debug
\
O\ HName Debug Core Instance Debug Core Type Debug Port Clock Domain Driver Cell Driver lame
=a
X -7 Assigned Debug lets
% EH,:" Unassigned Debug Nets (2)
i”“: [=-Ji% U_FSM/NEXT_STATE 2) Multiple Multiple
'—{ J- £ U_FSM/NEXT_STATE[0] clk LuT2 CUR_STATE[0] i_1
i{*‘ ‘e %% U_FSM/MEXT_STATE[1] clk LUI3 CUR_STATE[1]_i_1
Debug Cores ﬁ)-elmg le»t‘.s ‘
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Using Tcl to Set mark_debug Attribute

» For a synthesized design (Open synthesized design firstly)

[set_property mark_debug true [get_nets sine*] ]

» Confirm get_nets as expected

——

[select_objects [get _nets sine*]

W Z
Use this method in

» You can use get_nets in conjunction with other get_* to find your target
nets effectively
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Using the HDL Instantiation Method

» In HDL source code, use “"KEEP"” or "DON'T_TOUCH" to avoid target

signals being optimized

4 N
attribute keep : string;
attribute keep of sineSel : signal is "true";
attribute keep of sine : signal is "true";

\_ J
» Get a probe list. Each probe connects to one signal. They have the same
width
» Generate ILA ip core and add it to the project Where is
_ _ ICON?
» Instantiate the ILA in HDL source code
s 207 U_ILA : ila @
E]L:J Debug & Verification -]k ;gg '(mrt "
- [EH5 Debug . 210 CLK => clk,
i g ;::nraf q".',,..-dr‘:r e ) —probeO [0.0] 211 PROBE® => sineSel,
ntegrate oglc yzer A 5 = ine,
~IF JTAG To AXI Waster probel [1:0] ﬁg zﬁgg:; =; Z;;S_BUTTons_db,
~4F VI0 (Virtual Input/Output) =tprobe2[3:0] 214 PROBE3 => GPIO_BUTTONS_re,
215 PROBE4 => GPIO_BUTTONS_dly,
=—probe3[4:0] 216 PROBES => GPIO_BUTTONS
217 s
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Migrate from ICON to dbg _hub

» Vivado can automatically generate dbg_hub after generating ILA
» ICON is replaced by dbg_hub which is easy to use

dbg_hub uila 0
SL._OPORTO_I[0:16] SL_IPORTO 0[0:36] SL._TPORT 1[0:36]
SI. OPORT1_I[0:16] SL_IPORT1_0[0:36] clk SL_OPORT 0[0:16]
XSDB CLK 1 = nrobel
dbg_hub CV w—{probel
u_ila 0 CV
clk gen 10 uila_ 1
(-] . | SL_IPORT_1[0:36]
) clk core i0 . o1k
B inst =probeld SL_OPORT 0[0:16]
(a 3 =—{probel
clkoutl buf w—prohel
I 0 clk_rx clk rx clk_rx 4 uila 1.0V
BUFG
clkout2 buf
I 0 clk_tx clk tx clk_tx
BUFG
Lcll:_coreclk_core_clk_;viz
clk_core J
clk _gen
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VIO

» Virtual Input/Output (VIO) core

— Both monitor and drive internal FPGA signals

in real time

— Synchronous to the design being monitored

and/or driven

— Can only be used with HDL source code

U_BUFG
0

S
URs

probe_out0[1:0]
probe_out1[0:0]

probe_out2[0:0]
probe_out3[0:0]

GPIO_BUTTONS dly[0] i_1

—10
U yIo —11 0
dbg hub ) 12
SL_OPORTO_110:16] SL_IPORTO_0[0:36] 2L IPORT 110:36] SL OPORT 0[0:16] T3
SL_OPORTL_1[0:16] SL_IPORTL 0[0:26] Elk rcbe out0[1:0] ' GPIO_BUTTONS dly[1] i 1
XSIB CLK I probe im[3:0] o
dbg hub CY vio 0 —I1 (3]
12
DONT _EAT reg U TLA 1UT3
3 GPIO BUTTONS rel0] i 1
o SL_IPORT 1[0:36] SL OPORT 0[0:16] ~Ifo
B 1 Q prebe2[1:0] 1 ol
o ila_0 {2
—r
13
FORE T T4
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Using Tcl to Create Debug Unit

//;:;ate_debug_core u ila @ labtools ila v3 ‘\\\\

set property port width 1 [get debug ports u ila 0/clk]

connect _debug port u_ila ©/clk [get nets [list clk]]

set property port width 2 [get debug ports u_ila ©/probe@]
connect _debug port u_ila ©/probe@ \

[get _nets [list {sel[@]} {sel[1l]}]]

create debug port u_ila © probe

set property port width 2 [get debug ports u_ila ©/probel]

connect _debug port u_ila ©/probel \
[get _nets [list {GPIO BUTTONS db[@]} {GPIO_BUTTONS_db[l]}{1////

» Disconnect debug port
disconnect debug port u ila ©/probel
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Hardware Manager

‘\ Hardware Manager - localhost:60000/xilinx_tcf/Digilent/2102033373814 X
Hardware — O 2 X Debug Probes S S |S.TLA - hw_ils 1 X (B h_ila_data 1. wefg X Owe x
A dg =3 s [FE . : 2 -
Q= i?v‘lj Bl P . 2 Fv7 I_?_DJ ILA Properties « Trigger Capture Status 2 0
: | Z| . —
ane ‘.%g GPIO_BUTTONS_IBUF[0:0] A | [ Irigger Mode Settings Core status: Waiting for Trigger
- B localhost:60000 (1) | ag = 5 : = < :
; "ig GPIO_BUTTONS_IBUF_1[1:1] | 53 ' o | :
BB xilinx_tcf/Digilent/21020333738 i A | | Trigger mode: | BASIC M Ep aeasapleecount Diohsilas
" ? LT g GPIO_BUTTONS_db[1:0] DI
=-§ ck3t_0 (1) f(active) 18 GPTO_BUTTONS.dly[1:0] [ maearcn
[ Teilat | g GPIO_BUTTONS re[1:0] M < ] J 4
15 U_SINEGEN/sel[1:0] . Erigerzoely e s
: “.ig U_SINEGEN/sine[19:0] | [ — Basic Trigger Setup 2 0
4,‘ [ mn J ' . Capture Mode Settings Q | Fame Compare Value
. @ Herdware { ? Templates ‘ i 1 3 >4
> ST Capture mode: | ALWATS v | ) | ol
ILA Core Properties i (5] | A3 R T - Q ; s
e ata depth! |1V22 ¥ | rag and drop
* = t@l R I S s ([ 3 ILA probes from
£ he_ila i Trigger position: |0 | [0 - 1023 Debug Probes
r window
Name: hw_ila_ 1
s by
< | m | »
Ggggil_,J Properties \ < e | » @ < T ¥l e

> Two files are necessary
v .bit
v debug_nets.Itx: probes information files

v' .ltx can be generated by write_debug_probes Tcl command

set _property PROGRAM.FILE {C:/design.bit} [lindex [get hw devices] 0]
set _property PROBES.FILE {C:/design.ltx} [lindex [get hw_devices] 0]
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