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1. FIR with Interface AXI-Master
[5 ity 5 g * ﬁ PC/laptop/notebook (Windows Base) - ]

1.1. HLS/IP Design

A Lab.#2 F 1T > HIS B % %2 %% F Lab.#l > ;ﬁ-ﬂ 7 %P Workbook 1 P ﬁﬂ?#ﬁ?
o (4r% in @ * Linux > Tester ® Linux ® % s * fc> 2 & * diff, ¥ 2 &1 %
% hpath #.F &+ Fx > 12 % d Y out_golden.dat 4% % f Windows » #7Hk * e

{7 @ 4e Linux & 5273 — # > 2 * dos2unix & 4 HH o )

1.2. Vivado Implementation

1.2.1. Create Design Project

Ip Lab.#1 > 3p {7 %P8 Workbook 1 3P’ 4 Zrdk iF o
period 3% % 10ns ¥¥ ¢ Simulation P¥ ! I time violation °

Parts iz * _ — add source*2, add testbench*1, add top

function = directives - C simulation - C synthesis - Export RTL
(324 VITIS HLS & KV260 [ Board file » {HEf C sim % C syn K 435 error)

1.2.2. Vitis Directive controls

Al LA FIR.cpp K solutionl #7& H 78 2 (# A directives.tcl fE2 % E
directives -
£:H4 solutionl f&ZAHEHY directives.tcl fEZEpRREL T o

FT54 FIR.cpp &4 HIE5¥E Directive -
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B FIRcpp X directivestc

2Coef [MAP_ALTGN_4INT],

B 2 % directivestab F & + % {E directives - % top function FF A

-

interface  directive % f§ °

[+ ] Witis HLS Directive Editer

B o PR
o Outline ®& Directive ¥ o B

4 & fir n11_n

ferLeng
2ShiftReg

A5 o 5 H 1 top function 31 » 5951 #cd® ~ interface #h directive i & o (B

L B EHERE LA BHVE]) (depth 5E2EE# 600)
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[+*] Vitis HLS Directive Editar b ]

T Outline W& Directive X

4 # fir n11_maxi

TERFACE mode=s_axili

storage_impl

interface

interface th 128 -offse pn32HPInput
interface th 128 -offse e pn32HPOutput
an32Coef
ve_interface -mo (ili regXferLeng

SERki& AT LIEE#E directives »
1.2.3. Import IP

P Lab.#l » 3 p {7 %P8 Workbook 1 3p? 4 Zrif iF o
(_%settings - ip = repository = add ip (vitis project folder) = ok)

1.2.4. Block Design

I Lab.#1 > 3p {7 %P8 Workbook 1 37 4 Zrdk (¥ o

_ > run block automation > set port > add function block >

run connection automation *2

TF 4R AXI-Master - processing system block #7347 St o (Run block
automation € & ¥ ZYNQ ¢ configuration » — Z_ & % run block automation % {s £
% & ZYNQ ¢ configure )

AXI-Lite ¥2 AXI-Master & MPSOC i# * eport ¥ 7 48 ¢ > #712 & Run Block

Automation {5 * i & = 4 % MPSOC - _ o
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| ¢ Re-customize IP

Zynq UltraScale+ MPSoC (3.3) ‘

@ Documentation £F Presets

Page Navigator

| Switch To Advanced Mode

PS8 UltraScale+ Block Design

/O Configuration

Clock Configuration

DDR Configuration

IP Location

PS-PL Configuration

Search:
Name Select
> General
~ PS-PLInterfaces
> Master Interface
~ Slave Interface
~ AXIHP
> AXIHPCO FPD
> AXI HPC1 FPD (]

I > AXIHPO FPD I
>

> AXIHPZ FPD
> AXIHP3 FPD

> AXILPD
> SAXIACP
> SAXIACE

> Debug
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¥ % & Run Connection Automation*2 o

3

Diagram

x Address Editor

x | Address Map  x

@ & I M o Q : +

2ynq_ultra_ps_e_0

® #» C 9

Default View

ps8_0_axi_periph

= mb_debug_sys_st
= dem_locked

interconnect_aresetn(0:0]
peripheral_aresetn[0:0]

Processor System Reset

+ S AXI_HPO_FPD. ‘ M_AXI_HPMO_FPD 4 £00_AXI
maxihpm0_fpd_aclk M_AXI_HPM1_FPD + i S01_AXI
maxipm_fpd_aclk pLresetn0 P— =4 ACLK
saxihp0_fpd_aclk @ PLAKO =y pmeet ARESETN
pl_ps_irg0[0:0] e lal o | Su0ZAGLK
UltraSCALE* |y
Zyngq UltraScale+ MPSoC +— MOD_ACLK
b— 00 ARESETN
H o nex
p— SO1_ARESETN
AXI Tntercannect
ir_n11_maxi_0
rst ps8_0_99M
S T e
ext_resel_in bus_struct_reset{0:0]
Pl peripheral_reset[0:0]

Fi_n11_maxl (Pre-Production)

w7 e RSB 1+ = Address & &4H -

Diagram » Address Editor x Address Map x

1§ fzynq_ultra_ps_e_0/SAXIGP2

7 (5] [g]
Q = = 1 Assigned (4) &) Unassigned (0) ) Excluded (1) &
Name 1 Interface Slave Segment Master Base Address Range Master High Address
v~ B Network 0
~ AF fir_n11_maxi_0
~ [E Mir_n11_maxi_0/Data_m_axi_gmem (54 address bits - 16E)
U izynq_ultra_ps_e_DISAXIGP2 S_AXI_HPO_FPD HPO_DDR_LOW  0x0000_0000_0000_0000 % 2G = 0x0000_0000_7FFF_FFFF

8_AXI_HPO_FPD HPO_QSPI 0x0000_0000_000_0000 .~ 512M ~  0x0000_0000_DFFF_FEFF
U izynq_ultra_ps_e_DISAXIGP2 S_AXI_HPO_FPD HPO_DDR_HIGH  0x0000_0008_0000_0000 %  32G ~  0x0000_OOOF_FFFF_FFFF
v Excluded (1
v & Network 1

~ AF izyng_ultra_ps_e_0

~ [H fzynq_ultra_ps_e_0/Data (40 address bits : 0x 6M ] ,0:

¢ Air_n11_maxi_0/s_axi_control

5_axi_control Reg

1.2.5.Synthesis/Placement/Routing/Generate Bit-Stream
P Lab.#l » 3 p {7 %P8 Workbook 1 3P 4 Zrik iF o

(Create HDL Wrapper - Generate bitstream)

1.3. Python Code Validation via Jupyter Notebook
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I Lab.#1 > 3§ {7 %P8 Workbook 1 3P 4 ek (¥ o
@ .bit ~ .hwh ~ smaple # 3] KV260 }+ » #7i& python 3 » 3z {F { #T code #L & *

Dl BRI

(KV260 % i & % ol = Overlay("/home/root/jupyter_notebooks/FIRN11Stream.bit"))

Entry: /usr/local/share/pyng-venv/lib/python3.8/site-packages/ipykernel_launcher.py
System argument(s): 3

start of "/usr/local/share/pyng-venv/lib/python3.8/site-packages/ipykernel launcher.py”
Kernel execution time: ©.0002677440643310547 s

FIR Response
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=]
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Exit process

2. FIR with Interface Streaming
[>5ie: 8 5 i * %‘ PC/laptop/notebook (Windows Base) - ]

2.1. HLS/IP Design

- Lab.#1 > 3p (7 %P Workbook 1 P # BRI 1T

(Review : Parts : _ - Add Source*2, Add testbench*1, Add Top

Function - Set Directives - C Simulation - C Synthesis - Export RTL)
2.2. Vivado Implementation
2.2.1. Create Design Project

P Lab.#l » 3 p {7 %P8 Workbook 1 3p? 4 Zrif iF o

2.2.2. Import IP

I Lab.#1 > 3§ {7 %P8 Workbook 1 P74 ek (¥ o
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2.2.3.Block Design

I Lab.#1 > 3§ {7 %P8 Workbook 1 37 4 Bk (7 o 10T W44 AXI-Stream 7

processing system block 773k A48 ~u o

AXI-Lite ¥2 AXI-Stream 7 MPSOC i * sport & 7 48 ¢ » #7141 7 Run Block

Automation & * i & = 4 ¥ MPSOC > & 3?_ °

| ¢ Re-customize IP X
|
| Zynq UltraScale+ MPSoC (3.3) P
| @ Documentation  £¢ Presets IP Location
Page Navigator - PS-PL Configuration

Switch To Advanced Mode Q= =

Search: ¢

PS UltraScale+ Block Design

/O Configuration

Name Select
General

PS-PL Interfaces

Clock Configuration

Master Interface

DDR Configuration Slave Interface

AXIHP
PS-PL Configuration
AXIHPCO FPD

AXIHPC1 FPD

l AXI HPO FPD v I

AXIHP2 FPD

AXIHP3 FPD
AXILPD

S AXI ACP

S AXI ACE

Debug

(o ] [eme ]

¥ ¢t > AXI-Master to stream &_* Xilinx DMAIP %7 3 > 44 DMAIP 3 & 4 &

% 2% %_o t Block Design F¥ » “$ S~ HLS fir n11_strm IP I #- IP component 4t » I

Diagram ¢ 2 ¢t » i % & 4c » Xilinx DMA IP component » v » {5 12 7§ & ¥ DMA
block - T [B] B fw -

1.

2.

8B Scatter-Gather Mode

W

%L Width of Buffer Length Register

I

#E}EE— Read Channel » BE— Write Channel » B{[{{3 Read/Write
Channel - ( FIIS 33 RERAT » & lab § § 23 & dma > — ¥ -

Read % dmain> — B ¥ — Write #2 % dmaout)
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#  Re-customize IP

AXI Direct Memory Access (7.1)
IP Location

@ Documentation

] Show disabled pors

+ S_AXI_LITE
s_avi_lite_aclk
mmze_prmey_raset_out_n

m_axi_mmzs_aclk
ST mm2s_intraut

xi_resetn
axi_dma_tstvac[a10]

M_AXI_MMZS 4
M_#XIS_MM25 + =

Component Name axi_dma_in_0

I [:] Enable ScaﬂerGatherEngmeI

(") Enable Micro DMA

bits I

IWldln of Buffer Length Reagister (3-26) 26

Address Width (32-64) 32 bits

l Enable Read Channel [[] Enable write Channel

Number of Channels 1 Number of Channels 1

Memaory Map Data Width = 32 w Memory Map Data Width 32
Stream Data Width 32 ~ Stream Data Width 32
Max Burst Size 16 ~ Max Burst Size 16

C] Allow Unaligned Transfers

dma block ### 11 &= i { python code 425 * | dmain §? out 1 & i
258 { *x = axi_dma_in_0 % axi_dma_out_0 °

Sources | Design  x Signals | Board 2> [m &
Q T X %
design_1

? External Interfaces

¥ Interface Connections
» % axi_dma_0 (AXI Direct Memaory Access:7.1)

» ¥ fir_n11_strm_0 (Fir_n11_strm:1.0)

s ¥ processing_system7_0 (ZYNQ7 Processing System:

Block Properties 2? oL x
T axi_dma_0 - -]
MName: axi_dma_0

Parent name: design_1

General Froperties
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¥ ¥ ¥ run connection automation 3|2 %

AR AL LS E wire !

FIR_N11_STRM &5 pstrminput & ¥| axi_dma_in_0 7 M_AXIS_MM2S

FIR_N11_STRM ¢/ pstrmoutput 3% ¥ axi_dma_out_0 7 S_AXIS_S2MM

B3 = = e Block Diagram 4cF ] -

o s s & 0

ZYNQ

UltraSCALE+

=it o ssen o an eno £

T e

e
acnc0_ 1o s
e

i s00.an
[+ s e

Diagram x| Address Editor x AddressMap x
Q = 2 1 [¥] Assigned (7) Unassigned (0) Excluded (4)
Name 1 nterface Slave Segment Master Base Address Range
w8 Metwork 0
~ AF faxi_dma_in_0
v [ faxi_dma_in_0/Data_MM2S (22 address bits : 4G)
¢ fzyna_ultra_ps_e_0ISAXIGP2 S_AXI_HPO_FPD  HPO_DDR_LOW  (0x0000_0000 726
1% izynq_ultra_ps_e_0ISAXIGP2 S_AXI_HPO_FPD  HPO_QSPI (C000_0000 £ 8120
~ Excluded (2}
7y SAXIGP2 S_AXI_HPO_FPD | HPO_L 0:FFO0_0000 1
« IF faxi_dma_out_0
v B rfaxi_dma_out_0/Data_S2MM (32 address bifs © 4G)
1% izynq_ultra_ps_e_0/SAXIGP2 S_AXI_HPO_FPD  HPO_DDR_LOW  0x0000_0000 2 26
12 Jzynq_ultra_ps_e_0/SAXIGP2 S_AXI_HPO_FPD  HPO_QSPI (C000_0000 2 5120
W Excluded (2)
7y SANIGP2 S _AXI_HPO_FPD | HPO_LPS_OC 0FFO0_0000 1
~ B MNetwork 1

~ TF lzyng_ultra_ps_e_0

v B kynq_ultra_ps_e_0/Data (40 address hits : 0x00A0000000 [ 256M ] ,0x0400000000 [ 4G ] 0x1000000000 [ 224G ] 00080000000 [ 256M ],

¢ jaxi_dma_in_0/5_AXI_LITE 5 AXLLITE Reg 0x00_A000_00o0 7 B4K
1% Jaxi_dma_out_0IS_AXI_LITE S AXI_LITE Reg 0x00_4001_0000 2 BaK
% Hir_n11_strm_0/s_axi_control S_axi_control Reg 0x00_a002_0000 27 B4K

Master High Address

O 7FFF_FFFF
O IFFF_FFFF

OxFFFF_FFFF

O 7FFF_FFFF
O IFFF_FFFF

OxFFFF_FFFF

0x0500000000 [ 4G ] 0x430
(%00_A000_FEFF

-

(00_A001_FEFF

-

-

(1x00)_A002_FFFF
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2.2.4.Synthesis/Placement/Routing/Generate Bit-stream

Ip Lab.#1 » %p {7 %P8 Workbook 1 3L p H e (T

2.3. Python Code Validation via Jupyter Notebook

I Lab.#1 > 3§ {7 %P8 Workbook 1 3P 4 ek (¥ o

Entry: /fusr/local/share/pynqg-venv/lib/python3.8/site-packages/ipykernel_launcher.py
System argument(s): 3

Start of "/usr/local/share/pynq-venv/1lib/python3.8/site-packages/ipykernel launcher.py”
Kernel execution time: ©.000820159912109375 s

FIR Response

Magnitude
(=]
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Exit process





