Vivado Labtools

Vivado Labtools include programming and debug for all FPGA and SoC devices. Labtools do not need license and support all Xilinx devices.

1 Pre-built images for labtools use may have I/O pullups defined on all FPGA 1/O Pins, make sure that this is OK for your base board and
attached peripherals! Please check the README.TXT in the distribution archive.

Using Labtools

Labtools can be used if pre-built images for FPGA are available, for debugging also the debug netlist file is needed.

Example Debug Session

TEO715

TE0715-xx-15 Micromodule with "VIO only" labtools pre-built design. This design does not depend on the PS subsystem being initialized by the Zynq
Bootrom.
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L L) A

Hardware —_0O¢ = J@ hw_vios x]@dashboard_l x]@dashboard_z x] O X
A pdg
e &R | .v| ’I » . hw_via_1 -4
MName Status C\ Name Value Activity Direction VIO
E- f localhost (1) Connected Z 1z zeys_ifCLK_STOPPED [B] O Input hw_vio_1
E-@e wilinx_tcf/Digient/25163300053dA (2) Open = 5 zsys_fFCLKO[31:0]  [U] 50000099 ko Input hw_vie_1
arm_dap_0 (0) MfA = 5 zsys_fFCLK1[31:0] [U] 50000099 ko Input hw_vie_1
+ 645 2eys_Fcu[zno] (U] 50000089 $ Input hw_vio_1
& XADC (System Monitor) - [U] 50000099 1 Input hw_vio_1
£ hw_vio_1 (VIO) OK - Qutputs Reset Input hw_vio_1
5% hw_vio_2 (VIO) OK - Outputs Reset Input hw_vio_1
“lg zsys_ifUSRDONEC [ Cutput hw_vio_1
Hardware Device Properties — O
-
Name: xc7z015_1
Part: xc72015
.
Properties
Td Console — O ¢ X
| |starc_gui -
e pen_prcject B:/SVN/ceores/2015.2/design/TE0715/labtecl/pre-built/TE0715-15/labteel. lpr
= cnnect_hw_server
|]|] NFQ: [Labtools 27-2285] Connecting to hw_server url TCP:localhost:3121
$='_| WFO: [Labtools 27-2222] Launching hw_server...
o NFO: [Labtools 27-2221] Launch Output:
x #%44% ¥ilinx hw_server v2015.2
444+ DailAd dosren . Tem AL AAIE AL.CL.20 d
3
Type a Tel command here

Tcl Console LD Messages L% Serial 1/0 Links Serial I/0 Scans ]

ZYNQ PS Fabric clocks can be monitored (the frequency depends on the FSBL settings). Frequency measurement reference is taken from Si5338 PLL
supplied 125MHz clock. If this is not running then the PL fabric PLL flags would show clock stopped. In this dashboard it is also possible to toggle the
output of DONE pin, setting it low would lit the DONE LED on TE0715.
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| Q- Search commands

Hardware —_0O¢ = [@hw_vios xl@ 1 x]@dashbnard_z x] [
A pdg
e &R ..l N » . hw_vio_2 — O
MName Status C\ Name Value Activity Direction VIO
E- f localhost (1) Connected g [F-i5 zsys_ifIM1_B13_IN[47:0] [H] FFFF_FFFF_FFFF Input hw_vio_2
E-@e wilinx_tcf/Digient/25163300053dA (2) Open 15 zeys_ifIM1_B13_OUT[47:0] [H] FFFF_FFFF_FFFF Cutput hw_vio_2
& arm_dap 0 (0) MfA 15 zeys_ifIM2_B34_IN[17:0] [H] 3_FEFF Input hw_vio_2
%c72015_1 (3) ‘i zeys_ifIM2_B34_OUT[17:0] [H] 3_FFFF Output  hw_vio_2
ZE XADC (System Monitor) 1§ zsys_ifIM2_B35_IN[42:0] [H] 3_FFFF_FFFF_FFFF Input hw_vio_2
& hw_vie_1 (VO] OK - Qutputs Reset -&g zsys_ifIM2_B35_OUT[49:0] [H] 3_FFFF_FFFF_FFFF Qutput hw_vio_2
£ hw_vio_2 (VIO) OK - Outputs Reset -i5 zsys_ifIM3_B34_IN[15:0] [H] FFFF Input hw_vio_2
5 zsys_ifIM3_B34_OUT[15:0] [H] FFFF Cutput hw_vio_2
» g zsys_ifX[L:0] H 3 Input hw_via_2
Hardware Device Properties — O
-
Name: xc7z015_1
Part: xc72015
.
General | Froperties
Td Console — Oz

i start_gui

connect_hw_server

INFO: [Lebtools 27-2222] Launching hw_server...
INFQ: [Labtoeols 27-2221] Launch Output:

X iy @ = b H

#kkakd Filink hw_server v2015.2

4444 Deaild dese . Tem AL AAIE 1£.CL.9n

: open_project B:/SVN/cores/2015.2/design/TE0715/1labtool/pre-built/TEQ715-15/1abtool. 1pr

i INFO: [Labtools 27-2285] Comnnecting to hw_server url TCP:localhost:3121

Type a Tel command here

Tcl Console LD Messages L% Serial 1/0 Links Serial I/0 Scans ]

B2B I/0 Pins can be monitored in this dashboard, if no external peripherals drive the 1/0O then all pins would show 1 as input value. It is also possible to

force 1/0 pins to low by writing 0 into VIO OUT port.
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General | Froperties

ﬁ?’ % | % (5 | BS Default Layout - \ % Dashboard
Hardware —_0O¢ = %1 hw_vios X | &) dashboard_1 x | %) dashboard_2 x O X
A 5 i
Az =E XADC (xc72015_1) _oOx
Mame Status Wl Temp 63.7°C =
= B localhost (1) Connected S\VJEEIANUZ 01.98919:\"
- @@ wilinx_tcf/Diglent/25163300053dA (2) Open O veeo bDR‘ L 488y
& arm_dap_0 (0 /A - '
5 -/
¢ = |
XADC (System Monitor &
hw_vio_1 (V OK - Qutputs Reset ;O
hw_vio_2 (V1) OK - Outputs Reset = g
E g
» T2 w
a =
g =
o
Hardware Device Properties — O
61
& xc7z015_1
-
Name: xc7z015_1 o
Part: xc72015 . 10:07:45 10:08:00 10:08:15 10:08:30

Time (HH:MM:55)

Td Console

X| | starc_gui
: open_project B:/SVN/cores/2015.2/design/TE0715/1labtool/pre-built/TEQ715-15/1abtool. 1pr

connect_hw_server
| INFO: [Labtools 27-2285]
INFO: [Labtools 27-2222] Launching hw_server...
INFO: [Labtools 27-2221] Launch Output:

Connecting to hw_server url TCP:localhost:3121

#kkakd Filink hw_server v2015.2

ShEd Deai1A dmen Tim AE AAE Ac.cs.an

m

2 Tcl Console Messages | “ Serial IO Links | [E] Serial [fO Scans

XADC can also be monitored to check the temperature and voltage sensor values.

TEO720
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File Edit Tools Window Layout View Help [ Q- search commands |
AR ;o2 B X | %G S oefulLayout ~| ¥ % .| & Dashboard - | E)

Hardware B TS J&hw_u'ns x | O X
AL E K MH»E hw_vio_1 _o«x
Name Status Q4 Name Value Activity  Direction VIO

E- B localhost (1) Connected Z [#-ig zsys_i/IM1_B35_IN[47:0] [H] D000_0000_0000 Input hw_vio_1
@ xilnx_tcf/Digilent/25163300047fA (2) Open 5 zsys_ifIM1_B35_OUT[47:0] [H] FFFF_FFFF_FFFF - Output hw_vio_1
: & arm_dap_0 (0) NJA i 7sys_ifIM2_B13_IN[49:0] [H] 0_0000_0000_0000 Input hw_vio_1
B xc7z020_1 (3) Programmed tg zsys_ifIM2_B13_OUT[49:0] [H] 3_FFFF_FFFF_FFFF - Cutput hw_vio_1
i3 XADC (System Monitor) i zsys_ifIM2_B33_IN[17:0] [H] 0_0000 Input hw_vio_1
£ hw_vio_1 (vIO) OK - Outputs Reset %5 zsys_ifIM2_B33_OUT[17:0] [H] 3_FFFF - Cutput hw_vio_1

1+ &

S hw_vio_2 (VI0) oK %S ig zsys_ifIM3_B34_IN[35:0] [H] F_FFFF_FFFF Input hw_vio_1
[H-%g zsye_ifIM3_B34_OUT[35:0] [H] F_FFFF_FFFF - Output hw_vio_1
Debug Probe Properties — O X
=
a zsys_ifUSRDONEQ
-
Snlrre MNFETLTST -
Properties | hw_vio_1 | hw_vio_2
Td Console — O =
Z get_property PFROBES.FILE {B:/SVN/cores/2015.2/deaign/TE0720/labtool/pre-built/TE0720-21IF/labtool.ltx} [lindex [get hw dewvices] 1] o
g | i 3et_property PROGRAM.FILE [B:/SVN/cores/2015.2/design/TE0720/labtecl/pre-built/TE0720-2IF/labtoel.bit] [lindex [get_hw devices] 1]
=g program hw_devices [lindex [get_hw_devices] 1] @-
ﬂl] r: INFO: [Labtools 27-3164] End of startup status: HIGH
fll ¢ re.lfreah hw device [lindex [get hw devicesl 11 i
4 (] [>
= Type a Tel command here

& Tcl Console LD Messages L% Serial I/O Links Serial IO Scans I

B2B I/0 Pins: TE0720 is on TEO703 baseboard with no user specified VCCIO supplied for banks B13, B33, B35 - unpowered banks Read Inputs as 0
(despite the 10 pullups), only B34 reads inputs as high as this bank is powered (J5 is set on TE0703)
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File Edit Tools Window Layout View Help |Qv Search commands
il Al e b 4 % | B2 Default Layout - (&% Dashboard ~ | &
(=]
Hardware B TS J@ hw_vios x | L.
Q= v E hw_vio_2 O
Mame Status c\ Mame Value Activity Direction VIO
E- B localhost (1) Connected = Eg zsys_ij xck[31:0] [U] 125000155 S Input hw_via_2
=-@e wiinx_tcf/Digilent/251633000474 () Open e - z78ys_ifCFGCLK[31:0] [U] 62513543 1 Input hw_vio_2
: & arm_dap_0 (0) NJA =g 75ys_i{CLK_STOPPED Bl o Input hw_vio_2
B xc7z020_1 (3) Programmed + H-1g zsys_ifFCLKO[31:0] [U] 45999993 Input hw_vio_2
XADC (System Monitor) | - 18 zsys_iFCLK1[31:0] L] 95999999 Input hw_vio_2
£ hw_vio_1 (vIO) OK - Outputs Reset H-1g zsys_ifFCLK2[31:0] [U] 45999999 Input hw_vio_2
-5 hw_vio_2 (VIO) OK ElESS H-1g zsys_ifFCLK3[31:0] [U] 49999933 Input hw_vio_2
t-ig zeys_ifFCLK_RESET[3:0] [B] 1111 Input hw_vio_2
-z 75ys_ifPLL_LOCKED [B] 1 Input hw_vio_2
Debug Probe Properties N T4 g g M g“g: :W—V!O—i
- uf
€ L louout |
a zsys_ifUSRDONEQ
-
Snuirra: MFTITST =
Properties | hw_vio_1 | hw_vio_2
Td Console [E
Z get_property PFROBES.FILE {B:/SVN/cores/2015.2/deaign/TE0720/labtool/pre-built/TE0720-21IF/labtool.ltx} [lindex [get hw dewvices] 1]
caq | Set_property PROGRRM.FILE {B:/5VN/cores/2015.2/design/TE0720/labteol/pre-built/TE0720-2IF/labtecl.bit} [lindex [get _hw_dewvices] 1]
=g program hw_devices [lindex [get_hw_devices] 1]
ﬂl] r INFO: [Labtools 27-3164] End of startup status: HIGH
& -

Type a Tcl command here

Tcl Console LD Messages L% Serial I/O Links Serial IO Scans I

Clock measurements: 125MHz is Clock from Ethernet PHY, CFGCLK is FPGA internal configuration clock (nominal frequency 66MHz). TE0720 has no
fixed PL clock sources, so the labtools design uses free running clock for all VIO's and PS supplied clock FCLKO or FCLK3 as reference clock (it can be

selected by changing PLL_REFSEL to 1 for FCLKO).
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File Edit Tools Window Layout View Help |Qv Search commands |
‘ﬂ' Bl [ % . » | ‘%l @ |%DeﬁultLayout '| ’ * kl.‘iﬁDashboardv ‘ @
Hardware — 02 X ||| hw_vies x| 0w x
a Z % "l NN | hw_vio_2 — O =
Mame Status C\ Mame Value Activity Direction VIO
E- B localhost (1) Connected E tH-is zeys_if~ucdk[31:0] [ujo Input hw_vio_2
=-@e wiinx_tcf/Digilent/251633000474 () Open e - z78ys_ifCFGCLK[31:0] [ujo Input hw_vio_2
NJA =g 75ys_i{CLK_STOPPED [Elo Input hw_vio_2
+ 0135 zsys ifFolko[3Lio] o Input hw_vio_2
| w18 zsys_iFCLK1[31:0] [ulo Input hw_vio_2
OK - Outputs Reset H-1g zsys_ifFCLK2[31:0] [ulo Input hw_vio_2
OK - Outputs Reset | 5 H-1g zsys_ifFCLK3[31:0] [ujo Input hw_vio_2
t-ig zeys_ifFCLK_RESET[3:0] [B] 0000 Input hw_vio_2 (|
-z 75ys_ifPLL_LOCKED [El0 Input hw_vio_2
Hardware Device Properties _ 0O % “ta zsys_!!PLL_REFSEL Elo - Output hw_v!o_z
a zsys_ifPLL_RESET [Elo - Output hw_vio_2
L ~La zsys_ifUSRDONEQ Output  hw_vio_2
i xc7z020_1
-
Name: e A -
General | Properties | hw_vio_1 | hw_vio_2
Td Console — O =
| (/INFO: [Lazbtools 27-3164] End of startup status: HIGH -

(== (: refresh hw device [lindex [get_hw_dewvices] 1]
- INFO: [Labtools 27-2302] Device xc7z020 (JTAG device index = 1) 1s programmed with a design that has 2 VIO core(s).

| ] 3
Type a Tel command here

Tcl Console LD Messages L% Serial I/O Links Serial IO Scans I

If the PS subsystem has executed FSBL (or it failed) then there are no clocks from PS, also the FCLK_RESET read as 0, this is indication that PS is not
running at all.

TEO723



. labtool - [B:/SVN/cores/2015.2/design/TEQT: pre-buill/TEQ723-01/labtoolIpr] - Vivado Lab Edition 2015.2 =B
Fle Edt Tools Wndow Layout View Help
a2 y X | 8| (G |23 pefauitiayout R & 2% Dashboard « | (&)
Hardware —Ouw x Shwilal x|Shwis2 x|®hwia3 x|©hwiad x |5 hmvios x 0w x
aIzs= R DI b Settings - hw_ila_1 _ 0O % || stews-twia_t _ox
L= S Trigger Mode Settings Core status
£+ B locakhost (1) Connected
) . - 1de wiaing for Trigger | Post:-Trigger Ful L
- @ xdinx_tcffDigilent/251633000001A (2) Open Trigger mode: |BASIC_ONLY =
N Capture status
Programmed Window 10f 1 Window sample 0 of 65536 Total sample 0 of 65536
Capture Mode Settings . -
_ ¥ 1de Ide Ide o
Capture mode: BASIC Ad
Trigger Setup - w_ila_ — O % || capture Setup -hm_iia_t _ox
Number of windows: 1 .
e @ Name Compare Value
OK - Outputs Reset kit tt = I + PN ) jsade_wiz_0_m_axis_bialid]— (51 1|
oK Trigger position in window: [0 [o- — -
ok
General Settings T D
Debug Probe Properties —Ow x|y, e | e
+ > %k
o z5ys_ifxadc_wiz_0_m_axis_tvalid Waveform -hw_ila_1 _Ox
Source:  NETLIST
Probe type: ILA
width: 1
Display Name
@ Long name: zsys._ifxadc_niz_0_m_axis_tvaiid
) Short name: xadc_wiz_0_m_axis_tvalid
) Custom name:
General | Propertes
Td Console [m NS
5| i starc_guif
cas| | open_project B:/SVN/cores/2015.2/design/TE0723/labtosl/pre-built/TE0723-01/1labtasl.lpr =
=
| ©connect_nw_server 0
1] v
. |1t1~ . Tel command here
[l Tel Console | (- Messages | % Serial 1/0 Links | [&] Serial 0 Scans

Reading analog values from XADC (50Hz noise visible)
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