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IPMC board
AMchip Test-bench 2 (firmware and
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. AMchip

ATLAS detector This presentation is all about “AMchip”
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AMchip Architecture
“AMchip” is an ASIC:
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: Review on AMchip R&D

1-The first generation of test-bench

Have GTX instability and error during the test
and data communication

The comments was sent to the board
manufacturer for review of the design
Temperature monitoring was external

No on-board ADC was used

2-The second and third generation of test-bench

Power supply problem and some other DC/
DC convertors mal-functioning

Better signal communication and more stable
GTX bus

On-board ADC was included to facilitate real

time AMchip monitoring

3-The forth generation of test-bench

* Less power supply problem

+ Better signal communication and more stable
GTX bus

+ Some on-board facilities to do AMchip
characterization test




AMchip Pattern in/out data&
command (Ethernet)

(é :x

6Review on AMchip R&D

Xilinx Virtex-6 FPGA

AMchip test-bench components

AMchip test board
AMchip

JTAG interface to downloac
firmware into FPGA




7Review on AMchip R&D

AMchip test board
AMchip

JTAG interface for
downloading
firmware into FPGA

AMchip Pattern in/out data&
command (Ethernet)

AMchip test-bench components

Xilinx Virtex-6 FPGA




data& command (Ethernet)

AMchip Pattern in/out

8Review on AMchip R&D

AMchip test board
AMchip

RERERS BERE 4

\ Mchip test-bench components

Complete set of test-bench

Xilinx Virtex-6 FPGA




QReview on AMchip R&D

Firmware and FPGA architecture

FPGA Virtex-6 GTX board
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Review on AMchip R&D
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FPGA and its interfacing with PC

Power consumption RAM P ADC controller
JTAG controller

JTAG command/results RAM ‘

JTAG controller |

Hit_0-7 RAM

Bus instruction RAM -

Pattern 0-1 Instruction/Data
RAM I

Pattout controller

Pattout RAM

Expected RAM(simulation)

|

|

|

| Received RAM (AMchip
| output
|

|

|

software | firmware ASIC

More information about uHAL library can be found here:

https://svnweb.cern.ch/trac/cactus

Further information about IPbus:

https://svnweb.cern.ch/trac/cactus/wiki/uhalQuickTutorial#HowtolnstallthelPbusSuite
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Review on AMchip R&D

Interfacing with PC through IPbus

M cacrus

wikl: WikiStart

Welcome to CACTUS

The CACTUS project is the SW and F/W repository and tracking system for the upgrades of the CMS Level-1

Trigger.

Application Developer Documentation

e IPbus Software Suite Installation
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Sequence dalignment using AMchip

Mchip Test-bench 2 (firmware and

Mchip Test-bench | (firmware and
software)

software)

resentation and documentstation

Activities

IPMC board

N\

AMchip Sequence N\ AMchip
Test-bench alignment

~ IPMC est-bench Documentation
1 \ on AMchip \ \ 2 \ \




Sequence matching algorithm

Sequence matching problem
Research question/answer:

Seq. 1: TGTTACGG
Seq. 2: GGTITGACTA

Alignment of above two sequences:
-GTT- AC--
-GTTGAC--

Calculate scoring matrix
Find Absolut maximum
Trace back from maximum to zero

1
2.
3.
4
5

Seq.1
T 6 T T A C G
00 0 0 0 0 0 0
G 0
G 0
NT O
o
mTO L
G 0
Al 0
c o
G
T 0
G
A O

- How we can align two sequences versus each other?

« answer: smith-Waterman (SW) algorithm

Steps of optimal SW algorithm:

Establish a set of rules (penalty weight and substitution matrix)

Substitution

13

Applying alignment rule (insertion, deletion, aligned ): start from maximum - end to zero

Linear gap
penalty:
W, = kW,

matrix:
S(a; b)

Hi'_ —p H. .
111 i, H. . — W,
—Wwy J H,—max i-1,j 1y
0 Hij1 —W;
0
\ J
Y
T 6 T . T G T T 6 T T 6 T
0 0 o 0 0 o0 o 0o o0 o0 o 0 0 o
—3\,1—2 +3\l—2 - \l—z
G 030 G 0 023 G 0 0 3=
-2 -2 -2
™o ™o 0
G 0 G 0 G 0




Sequence matching algorithm
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Sequence matching problem

» Practice solution based on SW:
1. Establish a set of rules (penalty weight and substitution matrix)
2. Cadlculate scoring matrix
3. Finding maximum value in the matrix
4. Tracking back from maximum to zero
5. Applying alignment rule (insertion, deletion, aligned ): start from maximum - end to zero
Initialize the scoring matrix Fill the scoring matrix Traceback
T G T T A C G G T 6 T T A C G G T G T T A C G G
0,00 0/ 0 0 0 0 O 0 0 0 0 0/0 0 0 0 O 0 0 O
G O G 0 0 3 G 0 3/1/0 0 03 3
G 0 G o 0 6 G 0O 0 3 1 0 0 0 3 6
aa )
T O T o ) T 0/ 3/ 1 6 4 2 0 1 4
T O Tl o ?’ T 0 3/ 1 4 9 7 5 3 2
G 0 G 0 6 G 0O 1 6 4 7 6 4 8 6
A0 Al 0O 5 A/0O 0O 4 3 5 10 8 6 5
c o c o cC.0 0 2 1 3 8 13 11 9
S
T O T O T 0 3/ 1,5 4 6 11 10 8
Al 0O Al 0 A0 1 0 3 2 7 9 8 7
=
This is called local alignment algorithm. T T I 'I‘ T
G T T G A C




Global and local alignment

]S5equence matching algorithm

o Problems:

o The database sequences are really long (in some
cases might be 1 million characters long)

o The dimension of the matrix grows very rapidly
and the complexity of the calculation increases
exponentially

o The calculation time increases (might takes a
week)
o solution:
o Global alignment proposed with following
principles:
1. Seeds will be detected along data
base sequences

2. Local sequence matching will be
applied only to the selected seeds

o Where AMchip can be used?
o AMchip can help to find the seeds.

o Selected seeds will be pushed to FPGA for
local sequence matching

o How AMchip perform seed selection?
Answer: Pattern matching using convolution operator

Database sequence query sequence

? [
4
Finding potential

candidate for
matching

v

primary score
calculation using
substitution matrix

-

Local sequence
matching
SW algorithm

i

Aligned sequences

/N




Q\Mchip—Sequence alignment

calculation for the first block

25, 50, 75, 100, 125, 156, 175, 200, 225, 250, 275 B ) ), 3 400, 425, 456, 475]

sequence allignement result

ABCDEFGH IJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCDEFGHIJKLNOPQRS TUVWXYZABCDEFCHIJKLMOPQRS TUVWXYZABCD
KLMOPQRS TUVWXYZAECDEFGHIJKLMOPQRS TUVWXYZABCDEFGH IJKLMOPQRSTUVWXYZABCDEF GHIJKLMOP QRSTUVWXYZABCDEF GHIJKLMO
VWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCDEFGH IJKLMOPQRS TUVWXY
FGHI1J
ABCDEFGHIJKLMOPQ
section sequence 2
Z
ABCDEFGH IJKLMOPQRSTUVWXYZABCDEFGHIJKLMOPQRSTUVWXYZABCDEFGHIJKLMOPQRSTUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCD
KLMOPQRS TUVWXYZAECD HIJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCDEF GHIJKLMOPQRSTUVWXYZABCDEF GHIJKLMO
VWXYZABCDEFGHTJIKLMOPQRS TUVMWXYZABCDEFGHTIKLMOPORS TUVWXYZABCDEFGHTIKLMOPORS TUVWXYZARCDEEGH TIKLMOPQRS TUVWXY

calculation for the second block

108, 133, 158, 183, 268 , 29 B3, 333 , 383, 408, 433, 458]

sequence allignement
ABCDEFGHIJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCDEFGHLIJKLNUPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXYZABCD
KLMOPQRSTUVWXYZABCDEFGH IJKLMOPQRSTUVWKXYZABCDEFGH IJKLMOPQRSTUVWXYZABCDEFGH IJKLMOPQRSTUVWXYZABCDEFGHIJKLMO
VWXYZABCDEF GHIJKLMOPQRS TUVWXYZABCDEF GHIJKLMOPQRS TUVWXYZABCDEF GHIJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRS TUVWXY
FGHIJ
ABCDEFGHIJKLMOPQ
end string
1
ABCDEFGHIJKLMOPQRSTUVWXYZABCDEFCGHIJKLHOPQRSTUVWXYZABCDEFCHIJKLNOPQRSTUVWXYZABCDEFCHIJKLMOPQRS TUVWXYZABCD
KLMOPQRSTUVWXYZABCDEFGHIJKLMOPQRSTUVWXYZABCDEFGH IJKLMOPQRSTUVWXYZABCDEFGHIJKLMOP(RSTUVWXYZABCDEFGHIJKLMO
VWXYZABCDEFGHTJIKLMOPORS TUVWXYZABCDEFGHTIKLMOPORS TUVWXYZABCDEFGHTIKLMOPQRS TUVWXYZABCDEFGH TIKLMOPQRSTUVWXY

sending ocata
25, 50, 75, 100, 125, 156, 175, 260, 225, 250, 275, 300, 325, 350, 375, 466, 425, 456, 475]
33, 58, 83, 108, 133, 158, 183, 208, 233, 258, 283, 308, 333, 358, 388, 408, 433, 458]
CDEFGHTIKLMOPQRSTUVWXYZARCDEFGHTIKLMOPQRSTUVWXYZARCDEFGHTIKLNOPQRSTUVWXYZABRCDEFGHTIKLMOPQRS TUVWXYZARBCI
KLMOPQRSTUVWXYZABCDEFGH IJKLMOPQRSTUVWNXY ZABCDEFGH IJKLMOPQRSTUVWXYZABCDEFGH IJKLMOP(RSTUVWXYZABCDEFGHIJKLMO
VWXYZABCDEFGHIJKLMOPQRS TUVWKXYZAECDEFGHIJKLMOPORS TUVWKXYZAECDEFGHIJKLMOPQRS TUVWXYZABCDEFGHIJKLMOPQRSTUVWKY




@\Mchip—Sequence alignment [j——

range found by AMC and NCBI
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postion of each alaphabet in the sequence

2016 IEEE International Parallel and Distributed Processing Symposium Workshops

°
Hl C O MB z 0 1 6 A Novel Associative Memory Based Architecture for Sequence Alignment

15th IEEE International Workshop on High Performance Computational Biology

May 22-23’ 2016 M. Ali Mirzaei, Francesco Crescioli, Sebastien Viret, William Tromeur,
. P Giovanni Marchiori, Giovani Calderini Guillaume Baulieu, Geoffrey Galbit
Chicago, lllinois, USA ATLAS group CMS group
LPNHE, IN2P3, CNRS, UPMC IPNL, IN2P3, CNRS, UCBL
4 Place Jussieu, Paris 75005, France 4, Rue Enrico Fermi, 69622 Villeurbanne, France

Email: mmirzaei @ Ipnhe.in2p3.fr Email: viret@in2p3.fr
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Reformulation of the problem for AMchip
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Hit sequence BEw Y L L WF V G

Database sequence: “MHQPPVRFTYRLLSYLVSAIIAGQPLLPAVGAVITPONGAGMDKAANGVPVVNIATPNGAG™
query sequence: "MWYLLWFVGILLMCSLSTLVL"

mm
3 100000000001000100000 Add

4 00000010011000010000 0x0
3 00000000010000010001

3 000010000100000100000

1 001000000000000000000
0 000000000000000000000

2 000000001001000000000

2 000000000011000000000
lowmmmmwwmm

1 000000000000000001000

1 0000000000001000000

1 000000000010000000000

HEo
288
mm
e ]

1 00010001

cee coo

Reformulation of the problem for AMchip
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Reformulation of the problem for AMchip

Database sequence: "MHQPPVRFTYRLLSYLVSAIIAGQPLLPAVGAVITPQNGAGMDKAANGVPVVNIATPNGAG™

query sequence: "MWYLLWFVGILLMCSLSTLVL

S TLVL

L mc s

MWY L L WFV G

Hit sequence

|
o

mwmmmmmmmmmm mmwwwwmmmm

IAGQP-PAVGAVITPQNGAGMDKAANGVPVVNIATPNGAG
IIAGQPLLPA-GA-ITPQNGAGMDKAANG-P-NIATPNGA
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SAIIAGQPLLPAVGAVI-PQNGAGMDKAANGVPVVNIA-PN
V-AIIAGQPLLPAVGAVITPQNGAGMDKAANGVPVVNIATP
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g§8888g33888¢8
e

o

< _<0collo<s>0<>_r00z0<0S0xcczO>>>Z <
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N>d>NL e OO Il C>0 >~ 0L 0Z0C0ZIOXCCZO>L>>Z -
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2 000000000010000000001000 00000000 0x0

1 000000000000000000001000 00000000  OxO:

0 mmmm7” 0000000000 00000000  Ox12
0 00000000 00000000 00000000  Ox13

1 00000000010000000000000 00000000 0x18
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1 00001000000000000000000 00001000 0x17
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3% 000010000100000100000000 00001000  0x0
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Reconfiguration of AMchip for sequence analysis

pattern preparation unit

AMchip configuration

Python

GTX and Ethernet
communication setup

loading search pattern FPGA
(sequence 1) in the AMchip

loading the Hit
pattern(sequence 2)

AMChip

staring the AMchip
calculation

Hardware setup

readout calculation result FPGA+AMChip

hon
highlighting the detected Pyt

pattern




Mcompar_GND_1_o_y]|

Mcompar_GND_1_

Mcompar_GND_1_o

l compar_GND_1_

rst_INV_24_o1

[5]_LessThan_3_o

GND_1_o_GND_1_o_AND_3_o1

o_y[5]_LessThan_3_o
_x[5]_LessThan_2 o

o_x[5]_LessThan_2_o

This part of the
algorithm is done on
an FPGA

SW_32x32_top

Finding potential
candidate for
matching

primary score
calculation using
substitution matrix

Local sequence
matching
SW algorithm
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IPMC interfacing through JTAG

Sequence alignment based on AMchip

IPMC board
AMchip Test-bench 2 (firmware and

AMchip Test-bench | (firmware and
presentation and documentstation

software)

Activities

N AMchip
Test-bench alignment

IPMC  Test-bench documentation
1 \ on AMchip \ 2 \ \
Y/

AMchip Sequence )




LJPMC JTAG interface

Complementary information:
hitps://indico.cern.ch/event/3008%97/
contributions/1664698/attachments/
567236/781334

A request from LAPP (our collaborative in
Annecy) = the task was completed and

submitted by LPNHE

LPNHE was involved in JTAG development
and now IPMC card is being used as

power management board of CTA and

LAr board.

The aim of the JTAG interface
testing is to program JTAG IR
and DR to perform certain
task based on below state

machine.

TMS =1 '
test logic reset

»
TMS =0

'

select DR scan
TMS =0

TMS =0

run test idle
TMS = 1

capture DR

)

™S =0

™S =
. exit 1 DR

T™MS =0

£ )

pause DR

MS =
TMS =0 TMS =1

exit 2 DR
TMS =1

update DR
TMS =1

shift DR .

TMS =1

TMS =1

A

)

TMS =0

TMS =0

select IR scan

TMS=0

TMS =1

)

TMS =0

T™MS =1
TMS =0

TMS =1
capture IR

shift IR II

exit1IR
TMS =0

A

pause IR
TMS =1

exit 2 IR
TMS =1

TMS =0

update IR

TMS =1 TMS =0




Individual line test

S WQWOWgE

®©-(-@

GG

B-0-C

((@=® s0.0mv orfset:120mv_so0n

File | Edt | Verica | Digital | Horiziacq | Trg | Display | Cursors | Measure | Mask | Matn | Myscope | Anaiyze | usiiies | wep ([

R
DI

M_TMS

4
1
[
1

M_REST

NOGNONQN

8

((@m s0.0mv Orfsor12.0mv S0 NENES

(@ /120v

“omiaviooos  100uwpt

RL:40.0k
.opsipt
Auto September 04, 2015 23:40.

100.0kS/s  10.0ps/pt

RLi40.0Kk
Time Res: 10.0ps/pt
Auto Septomber 04,2015 23:40:20

Controlling JTAG chain

File | Edt | Verica | Digital | Horiziacq | Trg | Display | Cursors | Measure |
Curs1 X Pos )
289ms

Curs2X Pos ()

-183ms

m_TDO

100msidiv 100.0kS/s  10.0us/pt

((@® so.omvieiv

60 acqs. RLi100k
D500 Time Res: 10.0ps/pt
Auto September 11,2015 02:10:55

File | Edt | Verica | Digial | Horiziaca | Trg | Display | Gursors
Curs1 X Pos )
28.6ms

Curs2X Pos ()

53.2ms

(A S 18.0mv 20.0ms/div 500kS 2.0ps/pt
| Preview

(@ s0.0mv offset:11.0mv_son «®[255ms
«»

RL:100k
Time Res: 2.0ps/pt
Auto Septomber 05, 2015 00:21




LT-1eN
LT-9°4
LT-uef
91-22@
9T-AON
9T-120
91-das
91-8ny
9T-Inf
9T-unr
9T-Aen
9T-4dy
9T-1eN
9T-9°4
9T-uer
ST-29q
ST-AON
ST-10
GT-das
ST-8ny
ST-Inf
ST-unr
ST-Aen
ST-1dy
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Test-bench 2(f

AMchip Test-bench | (firmware and
Sequence alignment based on AMchip
AMchip Test-bench 2 (firmware and
presentation and documentstation

software)

Activities

AMchip Sequence \ _AMchip
Test-bench alignment _ )

] \ on AMchip




Jest-bench 2 (ZYNQ-7 FPGA)

New development platform based on ZYNQ-FPGA and AMchip
for different applications

sd|




Jest-bench 2 (ZYNQ-7 FPGA)

New test-bench architecture based on ZYNQ-SOC

FPGA Development board

'

High speed
serial bus

AMchip Test board




Interfacing from ARM processor to FPGA
Embedded Linux

o Component of the embedded Linux

o Interfacing and Communication between
ARM and FPGA

o Different library
o Full-chain and gigabyte link
o Some results




Jest-bench 2 (ZYNQ-7 FPGA)

Embedded system and Zynq platform

ZYNQ FPGA-PS : ZYNQ FPGA-PL

AMchip

|
|
(ARM processor) | |
AXI Lite
|
::> Accessible < I
Registers + |
Processing I
—> System AXia-Stream In S0 _ 1 Algorithm/ ",
driver and -«
[Ny AXl4-Sqe=s.  |P core T
Master |
|
|

Example of Design integration in the Vivado IP integrator




Jest-bench 2 (ZYNQ-7 FPGA)

Full-chain high-speed link for dafa communication and

accelerators

ZYNQ FPGA-PS : ZYNQ FPGA-PL

(ARM processor)

. |
Processing | |
System [

User
application (C éi
++ code/

python script

AXI Lite
$ Accessible
Registers

AXI4-Stream In
AXI

DMA

AXl14-S
AXI4-Stream Out
Master —>

Programmable Logic IP Core

Vi

IP core

Local sequence
alignment using [<—>
SW algorithm

|

|

|

|

|

|

AXl4-S I

1 "TAlgorithm/ | !
driver and >
-

|

|

|

|

|

|

|

|

AMchip

Scoring potential

candidate €<

Hamming weight |

Primary
pattern
matching with
AMchip




Jest-bench 2 (ZYNQ-7 FPGA)

Full-chain high-speed link for dafa communication and

accelerators

ZYNQ FPGA-PS LYNQ FPGA-PL

Master

(ARM processor)
AXI Lite
::> Accessible <
| Registers *
Processing | |
System I AXi4-Stream In SO _ " Algorithm/
AX| Slave .
& driver and
| : DMA - (S ey AXI4-S €=t |p core
|
|

Programmable Logic IP Core

GTX-Driver
(64/32b
convertor)

Transceiver (8
TX channels)

elements

A

7-series GTX

GTX7
Receiver (1 RX
channel)

Sing Dual
Clock
FIFO




Jest-bench 2 (ZYNQ-7 FPGA

Architecture for testing Libgament and Zdma library

= zynq_mitx_100_dma_fifo - [/home/fasttrack/Devel/Vivado/zynq_mitx_100_dma_fifo/zynq_mitx_100_dma_Ffifo.xpr] - Vivado 2016.1 - o x

File Edit Flow Tools Window Layout View Help [Q~ search commands |
] | wmoRBh X | [ 4 ‘ S X I Z G [21P integrator 2 & 2N | ® write_bitstream Complete
[ Block Design - zyng_mitx_100_dma_fifo ? X
? @ 2 X

3 ? &@ U X Zapjagram X [ Address Editor X

Project Setti
Project name:
Project locatiol
Product farmily:
Project part:
Top module na|
Target languag
Simulator lang:

Flow Navigator
|&| @ Properties

axi_mem_intercon
axis_data fifo_0 axi_dma_0

c
=
7]
@
o
)
B

7 | Board Part
Display name:
Board part nal
Repository pat|
URL:

Board overvie

M_AXS:
‘m_axis_tdatal 31:00
axis_data_count{31.0]

axis_ur_data_count31:0)

axis_ra_data_count]31:0)

|s00.ax
1S0LAXI
2_AXI

[

| 11S_AXI_UTE

215 AXIS_S2MM :—z—
Ps_axis_s2mm tdata{31:0] sy
s axi_lite_ack -
$——m_axi_sg_ack
$———m_axi mm2s_ack
$——m_axi_s2mm_ack
iresetn

1'S_ANIS.
—| < axis_taatal31:0]
—1 5_axis_aresetn
——_axis_ac

il

m_axis mm2s_taata31:00 —
mm2s_prowy_reset_out_nh |——is00_acix .§.
|

s2mm_prmry_reset_out_nd )_J FICF MO0_AXI - |
mm2s |——p100_acLk =
s2mm

AXI4-Stream Data FIFO

Synthesis

processing_system7_0

DR} DDR
ila 0 ['2S_AXI_HPO_FIFO_CTRL FIXED IO FIXED_10

——————— HPO
4 AXI Interconnect = -
[ ﬂ-}swr_o_pu {_AXI_GPO_ACLK ZYNQ USBIND_0-1+
xlconcat_0
[

= F2P{1:0] FOLK_CLKO|
S FCLK_RESETO_NS :‘»

| o1 acux
L rst_processing_system7_0_50M processing_system7_0_axi_periph AXI Direct Memory Access Y

omest_syne_dk mb_reset b 5 1502 ACLK.
lext_reset_in bus_struct_reset] 0.0 7
“daux_reset in peripheral s
—fmb_debug sys_rst
—fem locked peripheral

Status:

RO QWS BBHLOG DT

Messages: ()
Part: bl
Strategy: Vi

2
&

Processor System Reset

ILA (Integrated Logic Analyzer) Concat ZYNQ7 Processing System

AXI Interconnect

/_Tcl Console—|D ||3 |I§l |§)|

| system Net: processing_system?7_0_FCLK RESETO_N ||




Jest-bench 2 (ZYNQ-7 FPGA

Full-chain speed test architeciurel

= gannet_fifo_jtag - [/home/F: k/Devel/Vivado/g _fifo_jtag/gannet_Ffifo_jtag.xpr] - Vivado 2016.1 - o x
File Edit Flow Tools Window Layout View Help [Q~ Search commands |
B‘Ehaulh X|Q ® D> ﬁ|ﬁ *|z @EIPIntegrator ']' ‘\|@ write_bitstream Complete

Block Design - zyng_mitx_100_dma_fifo * ? X
EProjectsum ? @ ¥ X Zapjagram x B Address Editor X ? e X

#] # zynq_mitx_100_dma_fifo »
a| @ Designer Assistance available. Run Connection Automation
o

Project Settings
Project name: gann

Project location: fhorni
Product family:
Project part:

Top module name:
Target language:
Simulator language:

Flow Navigator
|& | |@ Properties

Board Part
Display name: ZYNQ-7
Board part name: em.avne
Repository path:
URL:

Board ovenview:

c
=2}
©
@
a

il
B

o ops ot 0

IS RH QYN[ EH L G D

Synthesis
Status: +/ Complete
Messages: () 199 warnin

2
v

Part: Xc72100ffgo00-:
Strategy:  Vivado Synthes

s oD

DRC Yiolations

Summary: (131 warnings

ion - Post-Implemen

LUTq 1%
LUTRAM 1%
FFq 1%

BRAM 2% E]E

| Tcl Console ‘O ‘Ei |@ |§)‘
Systern Net: rst_processing_system?7_0_SOM_peripheral_aresetn




Eile Edit

Flow Tools Window Layout View Help

gannet_fifo_jtag - [/home/ /

Jest-bench 2 (ZYNQ-7 FPGA)

sBwoRBX (9D %S X|EGErPgatr - |XBX|©

Block Design - zynq_mitx_100_dma_fifo

Flow Navigator 2«
AZ =
4 Project Manager

@ Project Settings

&% Add Sources

© Language Templates

1F IP catalog

4_IP Integrator
7% create Block Design
;¥ Open Block Design
# Generate Block Design

4 Simulation
5 simulation Settings
(@ Run simulation

4 RTL Analysis
1 Elaboration Settings
@* Open Elaborated Design

4 synthesis
@ synthesis Settings
P Run Synthesis
> &% Open Synthesized Design

4 Implementation
@ Implementation Settings
P Run Implementation
> @ Open Implemented Design

4 Program and Debug
1 Bitstream Settings
¥ Generate Bitstream
@® Open Hardware Manager

Block: fifo_generator_0

& |G Properties

 [m |5 Design

_fifo_j

_fifo_jtag.xpr] - Vivado 2016.1

iqrm 7T X
3 Nar

User Repository'
= Ie-‘ UserlP
- Alliance Partn
Automotive &
AXl Infrastruct
BaselP
Basic Element
Communicatic
Debug & Verif
Digital Signal
Embedded Pri
FPGA Feature
Math Functior
Memories & S
Partial Reconf
SDAccel DSA |
Standard Bus
Video & Image
Video Connec

¢

E=
ELd
®
&
a
8

Jm B

Details

Select an IP o

ZeDiagram x & Address Editor X
3] 4 2ynq_mitx 100_dma_fifo »

Vivado Repositol &

axi_mem_intercon

TN[0:0)
S00_ACLK

MOO_ACLK
)_ARESETN[0:0]
S01_ACLK

1_ARESETN[0:0]

processing_system7_0

EgyE
ARESETN[0:0] D§D oo
- - mem

AXI Interconnect

< S_AXI_ACP

Q_F2P[1:0]

M_AXI_GPO_ACLK

S A NG

GPIO_0c>
GPIO_I[9:0]4
GPIO_O[9:0]»
DDR:
FIXED_IO%h
SDIO_0d:
USBIND_0
M_AXI_GPO<}
FCLK_CLI

FCLK_CLK1
FCLK_RESETO_N
FCLK_RESETL_N

xlconcat_0
|

ZYNQ7 Processing System

—+n1[o;o] 01
-

Concat

Interface or
Repository to see
details
K1)
& Tcl Console RBE>

|—DIX

R
ED_IO

JTAG interface




Jest-bench 2 (ZYNQ-7 FPGA)

=l w RS

Sample Rate v 10KHz v

< >
Signal vIJSe sWue Pattem
tatus | A&

- Jtagl4..0]

TMS Do L X
DI D1 L X
TRST D2 [ H X
TCK D3 L X
DO H X

ol | e S o

L | @ | Butter Posiion

Sample Rate. v 10KHz

Sample Rate. v 10KHz  ~

shift DR

TMS =0

5 H=mES » @) | @ | puterPosiion s T™S = 1
Sample Rate v|[ 1kHz v Logic Thieshold 1.80v Sample Rate v|[ 10KkHz v Sample Rate v 10kHz v
< > < > < > < >
gl | Wie | Wie [Pattem| Edge | Cursor <
gnal D | Status | A A | A TMS =0
- Jtagl4..0] 15h
TMS po [ L | X 1
DI D1 L X 0
TRST D2 H | X 1
TCK D3 L X 0
DO H X 1
o .
Read/write to SERDES register Oxc9 through JTAG
S EHS | RES| 2T ool | le e ol S, | @ | suter Posiion: o
Sample Rate v 10KkHz v Logic Thieshold 1.80v Sample Rate v 10KkHz v Sample Rate v 10KkHz v
< > < > < > < >
signal | Wie | Wie [Patiem| Edge | Cursor
'onal ID | Status | A A A
- Jtagl4..0] 5|
TMS po | L | X 1
DI D1 | L [ X 0
TRST D2 H X 1
TCK D3 L X 0
DO H | X 1

Write to JTAG

SO A w=ES| > e T

Sample Rate v 200MHz

< >
Signal \t\lfge 5Wne Pattem

tatus
- Jtagl4..0]

TMS Do | L | X
DI DI | H | X
TRST D2 H X
TCK D3 L X
D0 H | X
TMS Do | L | X
TCK D3 | L X

@ | @ | pufter Posiion

exit 1 DR

exit 2 DR

update DR

exit1IR

pause IR

exit 2 IR

The aim of the JTAG test
is fo implement following
table using above state

machine

Sample Rate. v 200MHz

JULCRAERERURMCTCEEPURECREREREEuL

JULLCRREERURMLE PR vrar e

Sample Rate. v 200MHz v

IR value width name description access
OxFF T BYPASS Bypass RW
0x01 32 IDCODE 1D Code R
0xC5 145 JPATT.DATA  Pattern data RW
0xES 145 JPATT.DATA  Read back pattern data R
0xC4 16 JPATT_ADDR Pattern address RW
0xE4 16 JPATTADDR  Read back pattern address R
0xC6 o7 JPATT.CTRL  Pattern bank configuration RW
0xE6 97 JPATT.CTRL  Read back pattern bank configuration RW
0xE8 25 REC_ADDRESS Bank output status R
0xC9 7 SERDES.SEL  Select target SER/DES register RW
0xCA SERDES_REG ‘Write register selected by SERDES_SEL RW
0xCB IDLE CFG Idle output configuration RW
0xEA SERDES_STAT_CFG  Reads information selected by SERDES_SEL R
0xED CRC_REG Reads output stream CRC32 R
0xCD PATT.TEST.REG  Internal pattern test configuration RW




Jest-bench 2 (ZYNQ-7 FPGA)

High-speed GTX part |

= gannet_fifo_jtag - [/home/fasttrack/Devel/Vivado/gannet_fifo_jtag_GTX/gannet_Ffifo_jtag.xpr] - Vivado 2016.1 - o x
File Edit Flow Tools Window Layout View Help [Q- search commands |
2R |I) oR Bk X ‘ [ 4 | % | b @EIP Integrator ) & Y | ® write_bitstream ERROR

[ Block Design - zynq_mitx_100_dma_fifo ? X
w| $4r»m ? & Y X Zapiagram x [ Address Editor X 2 @ 2 X
)
5 g 3] % zynq_mitx_100_dma_fifo »
i) —
S| o _ Nal processing_system?_0
8o [z User Repository ( axi_mem _intercon am.0o)
= (& User Repository ( Gmo_ta:0i
2 (5 UserlP | 1 Gmo_o:0k amcuw_oms:m
o (& User Repository ( E DDR
| i UserlP L e s ioose e
= [ User Repository ( L Laaeaax ZYNQ?  wemcos
2 & UserlP _2p10] i
g (= Vivado Repositon oy
m > Alliance Partne l (T T v e —
—1 == Automotive & | FOLX_RESET1 !
(5 AXI Infrastructt 1 , A VT T e S
L) = BaselP fifo_generator_0 ! 1
2= Basic Elements
o
o[ Communicatior T xlconcat 0
(> Debug & Verifi = o Soutl
2= Digital Signal P FIFO Generator 3
> Embedded Pro Concat
== FPGA Features 1
=[5 Math Function
= Memories & St
2= Partial Reconfi
(> SDAccel DSA Ir
2= Standard Bus |
> Video & Image:
>[5 Video Connect: ° ° °
$ d | bus 7 GTX
High:speed serial bus 7-series
F
gtwizard_0_exdes 0
: Ii]]i : CLX0_GTREF CLX_PAD_N N
Details :$:$$ m_u::
L —01 C1x0_GTREFCLX PAD P M
1 PR ax me
L——pore_cix sy
T et 0 l-I—--xu_-nm; TRACK DATA {2 TRACK_DATA_OUT_1
= = 0] XL TXN_OUT_{7:0]
(_data_in_L0[31:0] R TXP_OUT_1(7:0]
 axs _data_in_11(31:0] Ax_data_out_L5431:0]
Select an IP or iz dat_court{31:] | _data_in_t2(31:0]
Interface or x5 wr_data count{31:0] _data_in_L331:0]
Repository to see ":i:::;.“"""’“” :::::::::::
details : axis_ack ] _data in_L61310]
_datain_L7(31:0]
GTX_driverl v 0 gtwizard_0_exdes_v1_0
[« DLS
clConsole © |3 |D

[ Systern Net: processing_system7_0_FCLK_CLK1

[




Full chain link including GTX

Jest-bench 2 (ZYNQ-7 FPGA)
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2 Documentation

Summary and documentation

o A wiki has already been setup

o Further help is nheeded to document the
developments and distribute

o another technical meeting will be set soon to I
explain above activities in more detail

o Integrating AMchip in more applications

o Using current platform and sharing knowledge
with other researcher




