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LHC roadmap: according to MTP 2016-2020 V1 Physics
[ ]
LS2 starting in 2019 => 24 months + 3 months BC ] 2“““’"“’” o
LS3 LHC: starting in 2024 => 30 months + 3 months BC =amm Commissioning
) . _ - Technical stop
Injectors: in 2025 => 13 months + 3 months BC
2015 2016 2017 2018 2019 2020 2021
Q2|84 Q12|83 |4|Q1|1Q2|1Q3 (4 Q1 (Q2|Q3 |4 (a1 (Qz2lQ3(Q4 Q1 |1Q2|Q3 |04 1Q11Q2 gflﬂfJ
LHC
Injectors Run 2 LS 2
o PHASE 1
2022 2023 2024 2025 2026 2027 2028
Q1|Q2|Q3|Q4|Q1|Q2(Q3(Q4[Q1|Q2|Q3[Q4|Q1]|Q2|Q3|Q4|Q1[Q2(Q3|Q4 Q1 <2 [Q2 Q41Q1]|1Q2)|Q3|Q4
LHC LS 3 = Run 4
Injectors .
o > e—— PHASE 2

2029 2030 2031 2032 2033 2034 2035
Ql C.'?i'l}’ Q41Q1|Q2|Q3|Q4(Q1|Q2(Q3|Q4|Q1|Q2|Q3|Q4|Q1 QZ-!TL:;":—[Qd Q1]|Q21Q3|Q4|Q1(Q2|Q3|Q4
LHC

! LS 4 I LS5 I
Injectors

by Frederick Bordry to the SPC and FC June 2015




Phase O Upgrade

* Long Shutdown 1 (LS1)
 2013~2014

* Consolidation of the Trigger System
* Include EI/FI
 CALO-MU Coincidense
* Burst Stopper



Level-1 muon endcap status, Takuto Kunigo (Kyoto University (JP)) ATLAS TDAQ Week 2015 May

Burst stopper logic in Sector Logic
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Level-1 muon endcap status, Takuto Kunigo (Kyoto University (JP)) ATLAS TDAQ Week 2015 May o

Burst stopper module

finished production installed in USA1 5

- e N i 1 'v\
o \Tf\.. zt, 1,,3_; ] “ “\l \;'3 y \ ',
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B e T s
LA ";’(:-’ 1 e

......
nnn
-------
RS & Al

AN RS T R UNMBEEBES 2 — L (#EKATE)

L
| FIFO - to veto all L1A,
from Sl s after careful monitoring
INPUT — CountHigh = Multiplicity == BurstStopper = 0 — VETO ———
Selllég?;r to CTP
-  — TRIGGER —

BurstStopper = CountHigh = Multiplicity -

, , trigger for record 1 event per burst
Monitoring path for investigation of burst events
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Phase 1 Upgrade

* Long Shutdown 2 (LS2)
* 2019~2020

* New Small Wheel
* Fine grained chambers at the Inner Station
* Replacing existing EI/FI chambers
* Upgrade of “Sector Logic” trigger processor



Status for New Small Wheel, Alam Toro S., ATLAS Week June 18, 2015.

New Small Wheel

Side A I NSW Large Sector
EISAO6 EILAQ7 [ NSW Small Sector

8

o JTay
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| <
8]
e Interaction  EILCO3
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e
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EILC15
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NSW Electronics Trigger & DAQ dataflow

sTGC
= ol
twin-ax = trigger USA15 _from
i Big Wheel
strip 1t Router Trigger
DS ff — ¥ ﬁbre)processor\
ossible . Sector
MM “ADDC” on NSW rim gé‘rﬂtiiﬁex f'b;' Logic >
‘ART | GBT > Trigger [
ART H TxTX fibre processor
R
twin-ax \\on-chamber “ TTC
VMM \ i N
# VMMs per FEB\| Readout GBT ——— FELIX ~
MM: 8 ASIC Rx-Tx fibre
TGC strips: 6 or 7
imc :t; dp+5wir§ :r2+1 / eve_nt
/ “L].DDC” mon'tor
. E-links
ASIC Config sca || ontwin-ax =
DCS calib- .
ration Config
LV power
trigger
: DCS
Front end boards monitor
LL_NSW_EIxOvr_v04
10

NSW Status, Michele Bianco (CERN), ATLAS Upgrade Week 2015 Apr.



Endcap muon trigger scheme @ Run-3

NSW | TGC-BW |

o < 100 pm, @-information -ﬁn?*i"’os ',o sw | ew IS
etV ] TGC2 | TGC3
mﬂ‘e’ﬂe : M :
OV
wadh VB : :
2 ]
Vector information : :
. I
1 —_— —_— 1
1 | 2/3 coin. 3/4 coin. :
. ' hit position track position and |
Level-1 Trigger ' deviation '
resolution of incidence angle: <1 mrad : '
BCID, LVL1 latency ; :
' HPT Board '
: 3-station coincidence :
]
o L)

track fitting ereeemam=. lf‘?'l E“?-qqi .’

track position (R, @) 12-fibres

do: dwiatiir?r':i r?if[;ngid;rl\ffngngle from (G-Link: 800 Mbps/fibre)
T
Coarse d6 cut (d8<15 mrad) Sector-Logic
hit information (R, ¢), d6 * R-@ coin. track fitting

* Rol Position matching
(crossing angle: B)

B-fibres (Xilinx GTX: 6.4 Gbps/fibre) Pt calculation 11
End-Cap Sector Logic and follow up from the PDR, Junpei Maeda (Kobe University (JP)) ATCAS TDAQ Week 2015 May 3

6-fibres (Xilinx GTX: 6.4 Gbps/fibre)
Other muon inner detectors




New Sector Logic and data flow

~

BW G-Link NIMOUT .
(HiPt board) | ROD

EIL4 (PC)

(PS board)

— (10)Gbit
— switch Y
Tile-Cal —
(TMDB) NIMOUT
MUCTPi | |o
@
GTX 2
(800 Mbps) g')
B
(BIS7/8 ) -
Burst
| Merger
[ LS Board
Upgraded system 12

End-Cap Sector Logic and follow up from the PDR, Junper Maeda (Kobe University (JP)) ATLAS TDAQ Week 2015 May 4



R&D status

= Many R&D tests have been done using

PT7 test boards.

+ GTX latency
— 57ns fixed latency
* L1A rate test for readout

— no error at 200 kHz
+ Capability of neighboring LTA PT7- AR AAVMER H—HR—F (EKIRA)
— works even if LTA comes in 3 bunches general purpose test board (PT7)

¢ zero suppress for readout of trigger data
— 0(104) according to 2012 raw data

= The design of prototype module is finalizing...

\ " g S L

ATLAS Level-1 muon trigger processor (KEK{E R K)

a (Kobe University (JP)) A




Phase 2 Upgrade

* Long Shutdown 3 (LS3)
e 2024~2026

* Replace All Frontend Electronics
* Introduction of Level O Trigger
* Longer latency for Level 1 Trigger

14



| L

FELIX -n-I FELIX

Tile | | LAr Endcap| | MDT | | Barrel | .
DPS | | DPS /NS $1
......................... L*GJLH | .5........| Detector front-end
Optical Endcap Barrel
Plant Sector Logic || || Sector Logic
| B - |
I+ |
'oFEX || JFEX || eFEX MUCTPI Design
: for new
Required !
paln operating  [pectrrics
LOTopo/ i
i « point  #

L1Calo |

L0 accept

L1 Global
_ v
e eessesaasssssamss i e ——— 30/60ps,
— | evel | >200/400 kHz

—p Level 1

y=¥

15

TDAQ Phase-2 Status and Plans, Francesca Pastore (RHUL), ATLAS Upgrade Week 2015 Apr.



Minimal level-O MD'T trigger concepts

= Hit cluster in trigger chambers
1 Region of interest deflned by the trigger chambers hits

Use Blﬁ and BO MDT chamber, for a
deflpction angle measurement |
with ~0.3 mrad precision

BOL

3 layers
igget chambers . --~
providing 3 mrad ™
_angular resolution

T Include MDT chambers

to improve angular
resolution to 1 mrad

New small wheel
providing 1 mrad

EOL

{j | B ! 2 | | | | ] : : » 7

0 2 4 6 8 10 12 14 16 18 20 m

| New small wheel | | Bi§ wheel |

o Use deflection angle between BM and BO, NSW and EM as a measure
for the muon momentum.

o Expected rate reduction ~ 50%.

7 b5 AKER MDT piI FARH BN —RTDC (B RKFA)

Level-0 MDT trigger, Oliver Kortner (Max-Planck-Institut fuer Physik (D), ATLAS TDAQ Week 2015 May 16



TGC LT trigger electronics scheme for Phase-

PS-Board on TGC ATCA crate at USA15
ASD o LVLO seed
& seeds
IN_L|BCD| |2 < RS A trigger logic >
L~ Asic [~ 12 eof |7 > e«
* = -_g - "“; & ~| L1B | SSW | ROD >
a 9 e [4—3 F T Controller
—E8 T|® [
~ ontro
FPGAS S
Controller
LVL1 Trigger

v ASIC's for PS-Board

= VDS, variable delay, BCID, test pulse generator

= Zero-suppress and encoding logic of hit signals and interface to GB
transfer

v module with FPGAs for trigger/readout at USAT5
= output LVLO seeds for MDT level-O trigger logic
= receive LVL1 trigger signals for readout
= |ong L1-buffer memory to cope with L1 latency(60 u s)
= optimize the trigger logic

14 mp
Level-0 TGC tracking, Kouta Onogi (Nagoya University (JP)), ATLAS TDAQ Week 2015 May



According to Xilinx literature [8], the
three MicroBlaze configurations listed
in Table 4.2 can achieve no more than
260DMIPs on Zynq in speed grade -3,
whereas the dual-core ARM s
projected to reach 5000DMIPs
(2500DMIPs per core), assuming a
PS clock frequency of 1GHz [17]

The Zynq Book

Embedded Processing with the ARM® Cortex®-A9
on the Xilinx® Zyng®-7000 All Programmable SoC
Louise H. Crockett Ross A. Elliot Martin A.
Enderwitz Robert W. Stewart

This edition first published July 2014 by
Strathclyde Academic Media.

& XILINX.

Zyng-7000 All Programmable SoC Overview

DS180 (v1.8) May 27. 2015

Product Specification

Zyng-7000 All Programmable SoC First Generation Architecture

Tha Zyng®&-7000 family is based on the Xilinx All Programmable SoC architectura. These products integrate a feature-rich dual-cors
ARME Cortex™-ADQ based processing system (PS) and 28 nm Xilinx programmable legic (PL) in a single device. The ARM Cortex-AQ
CPUs are the heart of the PS and also include on-chip memory, external memory interfaces, and a rich set of peripheral connectivity

intarfaces.
Processing System (PS)

Dual-core ABM& Cortex™-A9 Based
Application Processor Unit (APU)

+ 25 DMIPSMHz per CPU

. CPU frequency: Up to 1 GHz

+  Coherent multiprocessor support

. ARMvT-A architecture

- TrustZone® security

+  ThumbE-2 instruction st

Jazelle® RCT exscution Environment Architecture
NEON™ medis-processing engine

Single and double precision Wector Floating Point Unit (VFPL)
CoreSight™ and Program Trace Macrocell (FTM)
Timer and Interrupts

* Three watchdog timers

- Cne global timer

+  Two triple-timer countsrs

Caches
. 32 KB Lewel 1 4-way set-associative instruction and data caches
(independent for each CPU)
+ 512 KB B-way sst-associative Level 2 cache
(shared batwesn the CPLUs)
*  Byte-parity support
On-Chip Memory
+  On-chip boot ROM
+ 256 KB on-chip FAM (OCM)
*  Byte-parity support
External Memory Interfaces
+  Multiprotocol dynamic memory controller
# 16-bit or 32-bit interfaces to DDR3, DDR3L, DDRZ, or LPDDR2
memaries
ECC support in 18-bit mode
1GB of address space using single rank of B-, 16-, or 32-bit-wids
MEMmaries
+  Static memory interfaces
- B-bit SRAM data bus with up to 64 MB support
- Parallel MOR flash s
+  ONFI4.0 MAMND flash suppart (1-bit ECC)
+  1-bit 5PI, 2-bit SPI, 4-bit SFI (quad-SP1), or two quad-SFI (8-bit)
sarial NOR flash

8-Channel DMA Controller

* Memory-to-memory, memory-to-peripheral, peripharal-to-memiory,
and scatter-gather transaction support

/0 Peripherals and Interfaces
+ T 10/ 001000 tri-speed Ethernet MAC peripherals with
IEEE 5td 802.2 and IEEE Std 1588 revision 2.0 support
«  Scatter-gather DMA capability
= Recognition of 1588 rew. 2 PTP frames
=+ GMIl, RGMI, and SGMII interfaces.
*  Two USB 2.0 OTG peripherals, each supporting up to 12 Endpoints
«  USB 2.0 compliant device IP core
+  Supporis on-the-go, high-speed, full-speed, and low-spead
modes

+  Intel EHCI compliant USE host
«  B-bit ULPI external PHY interface
+  Two full CAN 2.08 comgpliant CAN bus interfaces
«  CANMZ2.0-Aand CAN 2.0-B and 130 1189811 standard
compliant
*  External PHY interiace
Two SDVSDIO 2.0/MMC3.31 compliant controliers
Two full-duplex 5P| ports with three peripheral chip selects
Two high-speed UARTS (up to 1 Mivs)
Two master and slave 12C interfaces
GPIO with four 32-bit banks, of which up to 54 bits can be used with
the PS5 110 (one bank of 32b and one bank of 22b) and up to 64 bits
{up to two banks of 32b) connected to the Programmabls Logic
*  Up to 54 flexible multiplexed 170 (MIO) for peripheral pin assignments

Interconnect

*  High-bandwidth connectivity within PS and batween PS5 and PL
+  ARM AMBAE AX] based
* (oS support on critical masters for latency and bandwidth control

Programmable Logic (PL)

Configurable Logic Blocks (CLB)
+  Lock-up tables (LUT)

«  Flip-flops

*  Cascadeable adders

36 Kb Block RAM

. True Dual-Port

+  Upto 72 bits wide

+  Configurable as dusl 18 Kb
DSP Blocks

. 18 x 25 signed multiphy
+  ABbit adder/accumulator
+  2&bit pre-adder

@ Copyight 2012-2015 XN, InC.., XN, the XU 10ga, Ay, ISE, KIniax, Spartan, Virtax, VIvdo, Zyng. and other designated brancs INChuoed NEnsin &5 ranemarks of XIinx
in the Uried States and ofher countrios. AMBA, AMEA Designer, ARM, ARM Cortax-AB, CoraSignt, Corlex, and PrimeCall are rademarks of ARM In the EU and ofer countries.
PC1, PCie, and PCI EXprass &re trajemarics of PCI-SIG &nd USaa under license. All othar ra0smarks ars e property of hair faspactve ownars.

DS100 {vi.8) May 27, 2015

Zyng-7000 All Programmable SoC Overview, DS190 (v1.8) May 27, 2015, XilinxPreduct Specification

www xilinx.com
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Feature Summary

Table 1: Zynq-7000 All Programmable SoC

Zyng-7000 All Programmable SoC

Zyng-7000 All Programmable SoC Overview, DS190 (v1.8) May 27, 2015, Xilinx

Device Name Z-7010 Z-7015 Z-7020 Z-7030 Z-7035 Z-7045 Z-7100
Part Number XC7Z010 XC7Z015 XC7Z020 XC7Z030 XC7Z035 XC7Z045 XC7Z100

Processor Core Dual ARBM® Cortex™-A9 MPCore™ with CoreSight™

Processor Extensions NECQON™ & Single / Double Precision Floating Point for each processor

Maximum Frequency 667 MHz (-1); 766 MHz (-2); 866 MHz (-3) 667 MHz (-1); 800 MHz (-2); 1 GHz (-3) 667 MHz (-1)

800 MHz (-2)

£ L1 Cache 32 KB Instruction, 32 KB Data per processor
@
@ | L2 Cache 512 KB
% On-Chip Memory 256 KB
% External Memory Support(!) DDR3, DDR3L, DDR2, LPDDR2
EE_ External Static Memory Support(!) | 2x Quad-SPI, NAND, NOR

DMA Channels 8 (4 dedicated to Programmable Logic)

Peripherals(!) 2x UART, 2x CAN 2.0B, 2x 12C, 2x SPI, 4x 32b GPIO

Peripherals w/ built-in DMA(1) 2x USB 2.0 (OTG), 2x Tri-mode Gigabit Ethernet, 2x SD/SDIO

E-}ecurily{gll RSA Authentication, and AES and SHA 256-bit Decryption and Authentication for Secure Boot

2x AX| 32b Master 2x AX| 32-bit Slave
Processing System to 4x AX| 64-bit/32-bit Memory
Programmable Logic Interface Ports
(Primary Interfaces & Interrupts Only) | AXI 64-bit ACP
16 Interrupts
19




Table 1: Zynqg-7000 All Programmable SoC (Cont'd)

Zyng-7000 All Programmable SoC

Device Name Z-7010 Z-7015 Z-7020 Z-7030 2-7035 Z-7045 Z-7100
Part Number XC72010 XC72015 XC7Z020 XC72030 XC72035 XC7Z045 XC72100
Xilinx 7 Series Programmable - - - - S S . :
Logic Equivalent Artix®-7 FPGA Artix-7 FPGA Artix-7 FPGA | Kintex®-7 FPGA | Kintex-7 FPGA | Kintex-7 FPGA | Kintex-7 FPGA
Programmable Logic Cells 28K Logic Cells | 74K Logic Cells | 85K Logic Cells 125K Logic 275K Logic 350K Logic 444K Logic
(Approximate ASIC Gates)(3) (~430K) (~1.1M) (~1.3M) Cells (~1.9M) Cells (~4.1M) Cells (~5.2M) Cells (~6.6M)
Look-Up Tables (LUTs) 17,600 46,200 53,200 78,600 171,900 218,600 277,400
o | Flip-Flops 35,200 92,400 106,400 157,200 343,800 437,200 554,800
o
(=] .
. Ej‘g%“f('g'glg':"k‘;‘g RAM 240 KB (60) 380 KB (95) | 560 KB (140) | 1,060 KB (265) | 2,000 KB (500) | 2,180 KB (545) | 3,020 KB (755)
o
[1+]
E | Programmable DSP Slices
E (18x25 MACCs) 80 160 220 400 900 900 2,020
g Peak DSP Perf
L eal erformance
& | (Symmetric FIR) 100 GMACs 200 GMACs 276 GMACs 593 GMACs 1,334 GMACs 1,334 GMACs 2,622 GMACs
E%Egﬁ{ﬁﬁ?@ (Root Complex or — Gen2 x4 — Gen2 x4 Gen2 x8 Gen2 x8 Gen2 x8
Analog Mixed Signal 2x 12 bit, MSPS ADCs with up to 17 Differential Inputs
(AMS) / XADC
Securityig:' AES and SHA 256b for Boot Code and Programmable Logic Configuration, Decryption, and Authentication
Notes:
1. Restrictions apply for CLG225 package. Refer to the UG585, Zyng-7000 AP SoC Technical Reference Manual (TRM) for details.
2. Security is shared by the Processing System and the Programmable Logic.
3. Equivalent ASIC gate count is dependent on the function implemented. The assumption is 1 Logic Cell = ~15 ASIC Gates.
4. Refer to PG054, 7 Series FPGAs Integrated Block for PCI Express for PCI Express support in specific devices.
20
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Zynqg-7000 AP SoC
S Processing System
Peripherals ~ Application Processor Unit
- Llodt(_ Reset SWDT PP
/ USB seneration FPU and NEON Engine FPU and NEON Engine
TTC
USB 2x USB ARM Cortex-A9 ARM Cortex-A9
— MMU - MMU
GigE 2x SD Level 32 KB 32 KB 32 KB 32 KB
SD Control I-Cache D-Cache I-Cache D-Cache
SDIO IRQ Regs
sD > GIC Snoop Controller, AWDT, Timer -
SDIO Yvyy i
GPIO | |- | e} DMAS 512 KB L2 Cache & Controller
O |- UART : Channel
= UART | |- A
gi: ocM | 256K
5o - Interconnect | SRAM Y
12C A
SP Central Memory
SPI Interconnect »1 Interfaces
- CoreSight DDR2/3 3L,
- mt:r'f“aﬁgs - Components Ié_F'[t)D:lQZ
\ SRAM - ‘ ontroller
NOR
B DAP
ONFI 1.0 ' ‘ *
NAND o DevC Programmable Logic to Memory
a-SPI Interconnect
CTRL ‘ f f &
{ : 1§ 1
EMIO General-Purpose DMA RO Config High-Performance Ports ACP
XADC Ports Sync AES/
12 bit ADC y SHA Programmable Logic
_ SelectlO
Notes: Resources
1) Arrow direction shows control (master to slave)
2) Data flows in both directions: AXI 32bit/64bit, AXI G4bit, AX] 32bit, AHB 32bit, APB 32bit, Custom

D5190_01_030713
Zyng-7000 AP SoC Technical Reference Manual UG585 (v1.10) February 23, 2015 21
Figure 1-1: Zyng-7000 AP SoC Overview



The Zynq Book

Embedded Processing with the % Z Y N
ARM?" Cortex®-A9 on the Xilinx" -
Zynq"-7000 All Programmable SoC B oo K -
Martin A. Enderwitz

TUTOR’ALS Robert W. Stewart

/

.

In association with @
< XILINX. Strathclyde
¢

ALL PROGRAMMABLE Glasgow e iation with
& XILINX. Strathclyde

ALL PROGRAMMABLE . Glasgow



ZedBoard

(Zyng™ Evaluation and Development)
Hardware User’s Guide

.

ZedBoard g

Put Your Imagination 10 Work.
+ wwwzedboard.oy

Version 2.2
27 January 2014
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Figure 1 — ZedBoard Block Diagram
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Version 2.2 27 January 2014, AVNET
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Edit Tirrirng C i Modified:  Thursday 15407
eport Timing Sumrm opied to; workdexcersi
R Tirming 5 Ciopied o/ works ]
Wy, Report Clock MNetwar ,”,E"' S =
B Report Clock Interac m Progerties |
@ Report DRC
FH Report Maise Tl Cornsole
Report Utilization == END Unisim elements were transformed.
£l Report. Power ;

EYNC‘? Processing System

fopen_run: Time (=): cpu = 00200223 & elapsed = 00:00:14 . Memory (MED: peak = 1094.953 : zain = 254,871
open_bd_dezizn {C:fwork/excersizefxiling/led_control ler/led_control ler.sresfsources_1/bd/ led_test _svsten/led_test _svstem.bd}

4 Program and Debug p

ﬁ Bitstream Settings 4

¥ Gererate Bitstream -
b 3 e e, bfmenmd 2

Swetern Met: processing system? O FCLE RESETO M

2 Tel Console | © Messages | B Log | @ Reports | 3 Design Rurs |

Xilinx Vivado
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& led_controller - [

. i
File Edit Flow Tools Wndow Layvout “Wiew Help
Pl H P DGO H K L E |5 Cefault Layou - £ write_hitstream Complete
Flow Mevigatar «| | Implemented Design — xc7z020ciz84-1 (active) X
A= Metlist — 0w x I Project Summary X [ Device X o x
2| = |E

4 Project Manager
% Project Settings
(_‘3“’. Add Sources
Y Language Templates
_IJ IP Catalog

a [P Integrator
7 Create Block Design
* Open Block Design
&3 Gererate Block Design

Simulation
Q'fj Simulation Settings
(M Run Simulation

a RTL Arahsis
% Elakaration Settings
ga Open Elaborated Design

a Sythesis
% Syrthesis Settings =
@ Fun Swthesis
&% Open Syrthesized Desig

4 Implementation
Q'fj Implerentation Settings
[ Run Implemertation
a Implemented Cesign

ﬁ Conetraints Wizard
£4 Edit Tirning Constrair
& Report Timing Surrire
. Report Clock MNetwar
& Repart Clock Interac
@ Report ORC
] Repart Moise
E| Report Utilization
£ Report Power

4 Program and Debug
&% Bitstream Settings

‘T*'_ Generate Bitstream -
BN TV W SR PENCN ¥, SR

work/excersize /xilinx/led_controller/led_controller.xpr] - Vivado 2015.1

3 led_test_system wrapper
+ Mets

+ Leaf Cells

+ led_test_swstem

&b Sources., B Netlist

Clock Region Properties

& & &R
m R
Marme: X
X left: 0
Y top 55
K right: a5
Y battom: 108
RS SV -y | JY 4 and
General | Properties | Statistics

Tirming — Timing Surmmany — impl_1
AT &2
() Thisis a saved report
Gereral Inforrmation
Timer Settings

Clock Surmmary
+HCheck Timing
+HIrtra—Clock Paths

Inter—Clock Paths

Cther Path Groups

Timing Summary — impl_ 1 x

= Tal Cansale WMecsages

Resources |Cells | Site 4 » B

u]
0
o
g
=]
=]
=]
=
=]
o
=]
d

4 Design Timing Summary

3

*| | Setup Hold
Worst Megative Slack (WS 4512 e Yaarst Hold Slack (WHS): 0018 rs

L Total MNegative Slack (THE): 0000 e Total Hald Slack (THS): 00 rs

I Mumber of Failing Endpoints: 0 Murnker of Failing Endpoints: O
Total Murmber of Endpoints: 14338 Total Murnber of Endpoints: 1433

T | All user specified timing constraints are met.

(4 Log | & Reports | 3» Design Runs.. & Timing

I E 9
Pulse Width
Yorst Pulss Width Slack (WPWe ) 4020 re
Total Pulse Width Megative Slack (TPWS) 0000 rs
Mumber of Failing Endpoints: 0
Total Murnber of Endpoints: F23
4 ¢+ B
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C/C++ - Xilinx SDKTES SEENE . .

— N N

PR S . L e o e

' File Edit Source Refactor Navigate Search Project Xilinx Tools Run Window Help
il ‘g\ﬁv%v@@%‘.ﬁ WErErfrE O r®@ Py JE Y R

Quick Access ‘ = |

[5 Project Explorer 2 l

E&|Y =0

53 system.hdf ||'m system.mss [@ led_controller_test_tut_4A.c &2

b |b° LED_Controller_test|
» i LED_Controller_test_bsp

b (#F led_test_system_wrapper_hw_platform_0

= 0O | 5= Qutline 2 } Make Target‘ = 0

/* Generated driver function for led_controller IP core */
#include "led_controller.h”
#include "xparameters.h"

// Define maximum LED value (278)-1 = 255
#define LED_LIMIT 255
// Define delay length
#define DELAY 10000000

/* Define the base memory address of the led_controller IP core */

#define LED_BASE XPAR_LED_CONTROLLER_O_S@@_AXI_BASEADDR

/* main function */

=int main(void){
/¥ unsigned 32-bit variables for storing current LED value */
u32 led_val = 0;
int i-8;

xil_printf("led_controller IP test begin.\r\n"});

xil_printf("------------"--- \rinin");

/* Loop forever */
while(1){
while(led val<=LED LIMIT){
/* Print value to terminal */
xil_printf("LED value: ¥d\r\n", led_wval);

/* Write value to led_controller IP core using generated driver function */

LED_CONTROLLER_mWriteReg(LED BASE, @, led val);
4

& R % 7
i 2 led_controller.r

=1 xparameters.h

# LED_LIMIT
# DELAY

# LED_BASE
L]

main(void) : int

111

44 Target Connections 2 }

£42 =0

[k Problems|é‘|Tasks[E Console } = Properties| & Terminal 1| = d SDK Log

4 Local [default]
i (= Auto Discovered

LI AN E = e e = I i
LED value: 182 -
LED value: 183
LED value: 104
LED value: 185
LED value: 106

14:48
14:48
14:48
14:58@
14:50
14:5@

135
135
137
t0l
101
101

INFO
INFO
INFO
INFO
INFO
INFO

: ps7_init is completed.
: ps7_post_config is completed.
: Processor reset is completed for ps7_cortexad

: Connected to target on host "127.0.8.1" and p -

"targets -set -filter {jtag_cable_name =~ "Di
FPGA configured successfully with bitstream ™

<

11

2% LED_Controller_test

Bare Metal Programming

Xilinx Vivado SBK




& XILINX

ALL PROGRAMMABLE.

A Wiki Home

©® Recent Changes
[3 Pages and Files
& Members

>~ Search

Getting Started

Linux

U-Boot

Zyng AP SoC
MicroBlaze

Technical Articles
Release Images
Submit a Patch to Xilinx

Disclaimer
Privacy Policy #
Wiki Terms of Use &

Style Guide
Contact Us

Index of Tags
Xilinx.com#

Linux Drivers £ Edit Wm0 O 132

This page is intended to give more details on the Xilinx drivers for Linux, such as testing, how to use the drivers, known issues, etc. The drivers included in
the kernel tree are intended to run on ARM (Zynq) and MicroBlaze Linux.

Driver Information

There are a number of drivers in the kernel tree due to history and they may work, but the following list of drivers are currently what's tested and users are
encouraged to use these rather than others. Any other drivers, not in the mainline and only in the Xilinx tree, may be old and obsolete such that they could
be removed at any time.

Component Platform/IP Core Link In Location Comment
Mainline
Analog to Digital Zynq, axi_xadc, XADC Driver Yes drivers/iio/adc/xilinx-xadc
Converter xadc_wiz
AX] Traffic axi_trafficgen TrafficgenDriver No drivers/misc/xilinx_trafgen.c
generator
CAN Controller  Zynq, axi_can LinuxCAN Driver Yes drivers/net/can/xilinx_can.c Alternative CAN4Linux project: candlinux 2
Common Clock  Zyng Yes drivers/clk/zyng/
Framework
cpufreq Zynq Zynq PM Yes drivers/cpufreg/cpufreg-dt.c
cpuidle Zynq Zyng PM Yes drivers/cpuidle/cpuidle-zyng.c
Devcfg Zynq Programming the No drivers/char/xilinx_devcfg.c
PL
DMA Controller  Zyng (PL330) Yes drivers/dma/pl330.c
DMA Controller axi_dma DMA drivers No drivers/dma/xilinx/xilinx_axidma c

DMA Controller  axi_cdma DMA drivers No drivers/dma/xilinx/xilinx_axicdma.c

DMA Controller  axi_vdma DMA drivers Yes drivers/dma/xilinx/xilinx_vdma c AXI VDMA driver is mainlined and is
available in kernel v3.16.

DRM KMS DRM KMS Driver No drivers/gpu/drm/xilinx/* Including subdevice drivers such as OSD,
CRESAMPLE, VTG, ,,

EDAC Zynq Zyngq EDAC Yes drivers/edac/synopsys_edac.c

Driver

Ethernet MAC Zynq Emacps Driver No drivers/net/ethernet/xilinx

Xilinx Zyng Linux: Commercial distribution (Petalinux) / Open Source Linux (OSL)
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File Edit Project Solution Window Help

é %5 Debug || | Synthesis |5 Analysis

= 0

Tl LB 4 BEER ORGSR R I P vIB Ay Fiei®
&

[t5 Explorer 2

| [€] matrix_mult.cpp 2 . g1 Synthesis(solutionl) W

o= Outline(ﬂ];;i'.r Directive 2 €«-> - O

a £ matrix_mult_prj
» @ Includes
4 = Source
[g, matrix_mult.cpp
[k, matrix_mult.h
. d= Test Bench
4 = solutiont
a4 @ constraints
4 directives.tcl
< script.tcl
4 = Csim
» = build
» = report
[ = syn

1
2 #include "matrix mult.h"
3
A=void matrix_mult(
mat_a a[IN_A ROWS][IN_A COLS],
mat_b b[IN_B_ROWS][IN_B_COLS],
mat_prod prod[IN_A ROWS][IMN_B_COLS])
{
/{ Iterate over the rows of the A matrix
Row: for(int i = @; 1 < IN_A_ROWS; i++) {
// Iterate over the columns of the B matrix
Col: for(int j = @; j < IN B _COLS; j++) {
prod[i][]j] = @;

4

4 @ matrix_mult

® a

@b

@ prod

a4 %" Row
a ¥ Col
4 %" Product
% HLS PIPELINE

B Console 2 @] Errors} & Warnings}

Vivado HLS Console

@I [HLS-1@] Finished generating all RTL models.

@I [WVHDL-204] Generating RTL VHDL for 'matrix_mult'.

[LIC-1@1] Checked in feature [VIVADO HLS]

WL [ RITJC~ Loy | FLIASNIEU LI'ca Ll Rl muusl 1ur mavLi"LAs_muLL .

@I [HLS-111] Elapsed time: ©.855 seconds; current memory usage: 69.9 MB.
@I [WSYSC-3@1] Generating RTL SystemC for 'matrix mult'.

@I [WVLOG-307] Generating RTL Verilog for 'matrix mult’.
@I [HL5-112] Total elapsed time: 18.128 seconds; peak memory usage:

Read-Only | Smart Insert

Xilinx Vivado HLS
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