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1 Starting the hardware server

In the Atlas playground the Xilinx hardware server (hw_server) runs on rother.nikhef.nl.
The hardware server is used to program the Xilinx FPGAs attached to it, through either the
programming cables (Digilent naked or rubber) or the on-board Digilent programmer (on eval Kits).

Here is the procedure to start the server, normal users have the rights to do it:

$ ssh rother.nikhef.nl

$ source /project/et/fpga/Xilinx/Vivado/2015.4/settings64.sh
$ cd /project/et/fpga/Xilinx/Vivado/2015.4/bin/

$ ./hw_server -d

Here is the procedure to kill the server, required when the client becomes irresposive (it happens...):

$ ssh rother.nikhef.nl
$ killall hw_server
or
$ ps -A |grep hw_server
$ kill -9 proc_id
or sudo the command if the process is not yours

Here is the procedure to re-start the server, after a crash:

$ ssh rother.nikhef.nl

$ source /project/et/fpga/Xilinx/Vivado/2015.4/settings64.sh
$ cd /project/et/fpga/Xilinx/Vivado/2015.4/bin/

$ ./hw_server -d -stcp::3121

If the server crashed it normally doesn't want to restart on the same TCP port: use ports 3121
(default), or 3122, 3123. One it crashed on one port and restarted on another, the next restart can be
done on the previous port again.

Here is the procedure to hard-restart the server:

$ ssh rother.nikhef.nl
$ sudo shutdown -r now
wait for reboot
$ ssh rother.nikhef.nl
$ source /project/et/fpga/Xilinx/Vivado/2015.4/settings64.sh
$ cd /project/et/fpga/Xilinx/Vivado/2015.4/bin/
$ ./hw_server -d



2 Connecting to the hardware server

The hardware server can be accessed to program the cards or monitor their activity with chipscope.

2.1.1 Launch vivado
From any host with access to the /project directory:

$ ssh -Y hostname.nikhef.nl

or use x2goclient or VNC
$ source /project/et/fpga/Xilinx/Vivado/2015.4/settings64.sh
$ vivado &

2.1.2 Open the Hardware Manager
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Select local or remote hardware server, then configure the host name and port settings. Use Local ‘
server if the target is attached to the local machine; otherwise, use Remote server.
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Host name:  TOther.nikhef.nl ————
Port: default is 3121]

or 3122, 3123
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2.1.3 Select the target FPGA

Select Hardware Target

Select @ hardware target from the list of available targets, then set the appropriate |TAG clock (TCK)
frequency. If you do not see the expected devices, decrease the frequency or select a different target.

Hardware Targets HTG—710
Type | Port | Narme 4G Clock Freguency |
& xilirpe tef Digilent/210248854652 0000000 -

& silire_tef Digilent/210203826227 A 000000 -

VC709

Hardware Devices (for unknown devices, specify the Instruction Register (IR) length)
Marne | IDcode | IRLength |
@ wcTwhO0t_0 33601063 6

Hardware server: turano.nikhef.nl:3121
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3 Load firmware to the FPGA

Hardware Manager - turano.nikhef.nlfxilin_tcf/Digilent/210249854552
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o T =[E] % Dl Q
Marne | Status |
@ B turano.nikhef.nl (2) Connected
& @e xilinx_tcf/Digilent/210249854652 (1)  Open
| &5 wc/wBO0t 0 (3) |Programmed
& ¥ADC (System Monitor)
88 hw vio 1 (V0] Ok - Outputs Reset
& hw ila_1 (ILA) O idle
@ xilink_tcf/Digilent/210203826227A (0) Closed
Click on the device you want to program
Hardware Device Properties —Oue
« »[B[]
% weTWB90t_0
Mame: HEFVHBO0E_ O
FPart: HeFuHE90E
ID code: 33691003
IR length: <] oy e
bt N path to test bitfiles
Programming file: |Iprojrar:tf:et,",t\tIasf,ﬂ\tlas_D,i\QIFraIi}{-fFirm\t\rarraf‘test_bitfilras;r ie_dma_tol] HTG 50428 11 _02.hit ||:J

Probes file: |fprojectfethtIaSf&tIas_D&QfFeIMFirmwareftest_bitfilesfp ie_dma_tofl HTG_Blebug nets_150425_11_02.Ity ||:J
Userc count; S . . .
. Files name help identify
No need to set probes if
not debugging logic the card they had been
build for

General Propgggve blank)



Hardware Manager - turano.nikhef.nlfxilinx_tcf/Digilent/210248854552

Hardware — O ® | Deb
QT S[E| % DM Q;
Marne | Status |
@ B turano.nikhef.nl (2) Connected
& @e xilinx_tcf/Digilent/210249854652 (1)  Open
| &5 wc/wBO0t 0 (3) |Programmed
& ¥ADC (System Monitor)
& hw_vio_1 (WI0) Ok - Outputs Reset
i hw_ila_1 (IL~) D idle

@ xiline_tcf/Digilent/210203826227A (0) Closed

right-click the device and click “program device”

& Hardware Device Properties.., Cri+E

| & Program Device... |
[*] Run Trigger
b Run Trigger Immediate
Stop Trigger
Enable Auto Re-trigger
Disable Auto Re-trigger

&1 Open Hardware Dashboard
@ Refresh Device

i add configuration Memaory Device...
Boot from Configuration Memory Device

Frograrm BBER Eey...
Clear BBR Key...

Frogram eFUSE Registers...

Export to Spreadsheet..

NOTE: remember to reboot the machine after every FPGA reprogram!

4 Program the Flash EEPROM

4.1.1 Create a PROM .mcs file

From the Tcl console in vivado run the command below

Tel Console
= |  Format MCS
ey | | Size 128M
=1 | Start Address 0x00EEEEE0
| @ End Address OxQ7FFFFFF
B pddr1 Addr2 Date
2| | 000EEE00 013CE466 Jul 3@
% “write_cfgmem: Time (s): cpu =
[
frite cfgmem -force -format MCS -

Tl Console ' Messages %5

$ cd /path_to_bitfile

$ write_cfgmem -force -format MCS -size 128 -interface BPIx16 -loadbit "up
0Xx00000000 your_bitfile name.bit" your_promfile name.mcs



4.1.2 Add Configuration Memory Device to target card and flash chip

@ There are no debug cores. Program device Refresh device

Hardware — O 1 ® | DebugProbes _— O L X
o T &E % p»H QX =[E|

Mame | st
@ B turano.nikhef.nl (2] Conne

@ e ilinw_tcf/Digilent/210249854652 (1) Open

@ wc7wvwE90t 0 (1) : .
L5 XADC (System Md i Hardware Device Properties.., Crl+E

B wilink_tcf/Digilent/21q & Program Device. ..
@ Refresh Device
| # add configuration Memory Device...
Boot from Configuration Memory Device

Frogram BBR Key...
Clear BER Key...

Frogram eFUSE Registers...
Export to Spreadsheet...

1 [ —(T J 1 (5]

@ Add Configuration Memory Device

o.. Choose a configuration rmernory part. This can be changed later.
o/

Device: & Ke7wwB90t_0

Filter
Manufacturar |Micron v| Type |bpi v|
Density (Mb) [1024 -] Width [x16 - |
| Reset All Filters
Select Configuration Mermory Part
Search: O |
Mame | Part |Manufacturer]|  alias | Family | Type  |Density (Mb)|  width |
& 28f00am29ew-bpi+l6 28f00am29ew Micron m28ew bpi 1024 ®16
& mt28guilgaaxle-bpi«ls mt28gullgasxle Micron 28f00=aglef gls bpi 1024 #16
& 26f00ap30b-bpi+ls 28f00ap30b Micron p3d bpi 1024 *16
& 26f00ap30e-bpi+l6 28f00ap30e Micron p30 bpi 1024 ®16
& 26f00ap30t-bpi+16 28f00ap30t Micron pao bpi 1024 *16
| QK |] | Cancel ]

Both HTG710 and VC709 have the same type of EEPROM: use filters Micron — 1024 — bpi — x16.

Select “Alias” 28f00ag18f



Add Configuration Memory Device Completed

@,ﬁ' Do you want to program the configuration memory device now?

[1Don't show this dialog again|

[ (0] 4 H Cancel ]

@ Program Configuration Memory Device

Select a configuration file and set prograrmming options.

[

Mernory Device: i rmt28gull gasxle-boixl6 LI
I Configuration file: |1borgafDeSktopIHTG_feIiH_top_l5D?25_09_46.mcs| ]

State of non-contig mem 70 pins: [Pull-none -

Frogram Operations

Address Range: |Configuration File Only A
RS Pins: NONE  ~
¥ Erase

[ Blank check
¥ Program

V] wWerify

—
[ (814 ]|I Cancel ]
—

If you cancel the operation above you can reassign a configuration .mcs file at a later stage from:

Hardware O

o =[E % p»E
Narme |  status |

@ B turano.nikhef.nl (2) Connected
@ @ e xilink_tcfiDigilent/210249854652 (1) Open

- xcTwBA0t_0 (2]

|-£ ¥ADC (System Monitor)
| L5 mt28gullgaaxle-bpixlé O |
@ wilink_tcf/Digilent/210203826227A (0) Closed

[Ealii ¢

Frogramrmed

Configuration Memory Device Froperties

— 0O 2 x
&
% mt28guidlgaaxle-bpi+«16_0
Mame: mt28gullgaaxl e-bpi+ls_0
Mernaory Part: |@mt2agu01gaaﬁle-bpi-}{16 | |j
Mermnary type: bpi

Memary density:  [1024
Programming file: | ||:]
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