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SystemVue Hardware Design Kit

Model based graphical design tool

Predict hardware behaviors, before committing to a full FPGA
implementation

» Cycle-accurate, Bit-true model
« Examine bit growth and adjust the word length setting
+ Detect the event of overflow and underflow

Realistic RTL level design and verification tool

* |P integration with custom HDL code import and Xilinx IP
integrator

* Co-simulation with RTL simulators
ModelSim / QuestaSim and RiveraPRo

« Automatic HDL code generation

Functional verification revolution

+ Combined with communication architect platform
SystemVue

« Provide direct connection with Keysight instrument and
measurement software
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Graphical hardware design entry using vendor independent
fixed point primitive models
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Hierarchical desktop design environment with integrated
display, analysis and co-simulation
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Automatic HDL Code Generation
Provides path to rapid prototyping and hardware implementation

Generating hierarchical VHDL/Verilog allows

path to rapid validation
» Fast realizations from schematic
* Generates HDL co-sim Test bench
« Easy model-based polymorphism
 Hardware target agnostic and support
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SystemVue FPGA Design Flow

Frequency Modulation Modulator.
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Various fixed point blocks for hardware design
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Design Optimization

Recursive Graphical Design
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Demo One
SystemVue general FPGA design flow

Hardware in loop using ML605 Xilinx board for
WLAN transmitter design

"’ FxpToReal

Subnetwork3 {FxpToReal} G1 {Gain@Data Flow Models}
Gain=488.3e-6 [1/2*1] - Im

whn_1fa_ti_top

Re

FxpToReal

R1 {RectToCx@Data Flow Models}

S1 {SpectnymAnalyzerEnv@Data Flow Model s}

Mode=Time Cate
Start=0s [Start_Time]

SegmentTime=50.01¢-6s [Stop_Time - Start_Time + Time_Spacing]

v
VSA_B9B00B_Sirk

C3 {CxTeoEnv@Data Flow Models} V1 {VSA_83600B_Sink@Data Flow Models}

Fc=5e8Hz VSATitle='Simulation cutput
mwork?2 {FrpToReal} G2 {Gain@Data Flow Models}
Gain=488.3e-6 [1/2*1]
’ 1.t
Native simulation Designator: Subnetwork [¥7] Show Designator
H D L CO-S i mu Iati on Description:  Hardware-in-Loop CoSimulation -

HIL co-simulation

Model: top

7 wlan MLG0 L@Data Flow Models
=] Manage \lan_11a_tx_top

n Show Model

wlan_11a_tx_top [ModelSim] (HDL@Data Flow Models

Use Model E]
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wlan_11a_tx_top_Demo [HIL_ML605] (HIL@Data Flow
| Name l Value l Units

Use
Default | Tune | Show |
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Integrated Hardware Design Flow for Digitizer

MODEL-BASED DESIGN FLOW

W1462 FPGA Architect Continuous

top-down
verification

Realization of rapid real-time application
development for high performance wideband
digitizer

» Integrated flow for algorithm design &

simulation, hardware design &
implementation

e Custom algorithm design and
software level simulation

e M9703A_Template design

 Hardware co-simulation with
M9703A CoSim model

* One push button approach for the bit
file generation and FPGA
programming
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W1461
% Algorithm/Floating pt

W1717
Behavioral Fixed pt

NS

Digitizer FPGA )
Development

L Kit Integration

RTL}IeveI
VHDL,
Verilog

FPGA Development Kit FPGA
for High-Speed Digitizers Tools HW
o Implementation

%% Agilent Technologies

VERIFICATION

MODEL-BASED

M9703A sy, -
[Rea| Time CO'SI%%‘ e
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Key Benefits of the integrated design flow

» Early development of Firmware/Software APIs before
HW arrives

e Standard conforming baseband stimulus and
response metrology

» Simplify complex post analysis

» Overcome function test limitation of a timing based
simulator

* Real world system level simulation

KEYSIGHT
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13

Overview of M9703A High Speed Digitizer

8 phase-coherent channels (4 when
interleaving), 12-bit wideband digital
digitizer/receiver

Up to 1.6 GS/s for 8 channels or up to 3.2
GS/s for 4 channels (interleaving mode)

Input frequency range of DC to 650 MHz
(can be extended to DC to 2GHz with
—F10 option)

AXle standard based

Application fields: multi-channel
applications in advanced aerospace &
defense, RF communications and
physics.
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DPUA

Real-Time DDR3
Processing Memory

Memory and DDR3
Acquisition Control Memory

Real-Time
Processing

Memory and
Acquisition Control

Real-Time
Processing

Memory and
Acquisition Control

AXle Backplane

DDR3
Memory

Memory and
Acquisition Control

TRG 1

TRG 2
TRG 3

TRG OUT Time base
<—

REF IN
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DPU FPGA user core ADC input format

1-Ch mode (3.2GS/s)

SAMPLES

512-bits

Newer sample

Oldest sample

o}

DATA VALID I | I | I l

seoe ] [ [ LT LI L]

L

dre 1 1 1 1 I
125 MHz 40ns 32ns 24ns 16 ns 8ns 0
200 MHz 25ns 20ns 15ns 10ns 5ns o
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M9703A FPGA Design Flow

Overview

Design entry and software simulation

M9703A FPGA programming file auto generation

M9703A instrument co-simulation with SystemVue
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M9703A FPGA Design Flow

Overview

Design entry and software simulation

M9703A FPGA programming file auto generation

M9703A instrument co-simulation with SystemVue
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SystemVue/FPGA
Flow
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M9703A FPGA Design Flow
Design entry and software simulation

Top Level Design in SystemVue
Chi Datal

DataN

Signal Source M9703 Template Subnet ) Results Analysis
C

h2
h3
h4
h5
hé
h7
h8

& C++ simulation or C++/HDL mixed simulation if HDL codes or Xilinx IP cores
are involved in users’ design

% Rich resources for testbench creation
< Dynamic Data Flow for extracting valid output of users’ design

KEYSIGHT
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M9703A FPGA Design Flow
Design entry and software simulation

PariList [ Schematic S Equations

KYSlGT -I SystemVue/FPGA B

TECHNOLOGIES Flow Page 18




M9703A FPGA Design Flow
Design entry and software simulation

Top-Level Subnet of M9703A Design Template M9703A Hardware Architecture
FPGA 0 FPGA 1
Mlm'&ﬂo?: o ster Inter FPGASs Link mgimsmf_%gnm Inter FPGAs Link
Am-:l-n:'g'ul Result _g
FPGA

-

Register & Block

Register Register & Block Register Inter FPGAs Link

Custom
3 g DC Front z ; 2
- End V¢
v — ? 4
! —J REF IN -
= = CLK IN o Time base __AXie 100MH1 Reference

by = - - TRG 17213
=l == - AL A SuC o
ADC

TRG_OUT Trigger

ailtl

Jil
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M9703A FPGA Design Flow
Design entry and software simulation

M9703A Design Template Model

Tompew  WTEEN ¥ e v
[P P S ST ; M9703A Design Template Model GUI
P o] ) e R Ql_.__-,-:-__, i) |
oA A= e N - :: o e [ g | o
fog o .:, w Sfa i T Configure M9703A DPU FPGAs
| li7pomrean] ols o PR Py ::::ﬁ::: interfaces and working mode in this GUI
Pl — i I
[or—pplet ol =7
O - LR

Top Level Subnet
M9703_TEMPLATE

This subnet is controlled by M9703A
Design Template model GUI.
Users need not modify this subnet.

Users FPGA Design Subnet
M9703_FPGAO ~ M9703_FPGA3

KEYSIGHT
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AoCipm | [Resrs Gutpd |
pripohes
— — Users design M9703A DPU FPGAs in these
T NotUsed 3 subnets.
— ¥ ) The 10 ports of these subnets provide the
S interfaces to M9703A hardware architecture.
[Tnter FPOAsLink | [TTnterFPGAs Link | [Toter FPOAsLink | [Tnter FPOAS Link.
Up Ot Uphn Down Out Down in
T PR =5 " p——
—— St — =
< m ] » 5
4] PartList o | $a Equations I_E Parameters |
SystemVue/FPGA
Flow
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M9703A FPGA Design Flow

Overview

Design entry and software simulation

M9703A FPGA programming file auto generation

M9703A instrument co-simulation with SystemVue

KEYSIGHT
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Flow
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M9703A FPGA Design Flow

Overview

Design entry and software simulation

M9703A FPGA programming file auto generation

M9703A instrument co-simulation with SystemVue

KEYSIGHT
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SystemVue/FPGA
Flow
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M9703A FPGA Design Flow
M9703A FPGA programming file auto generation

Connectivity

Users’ Application Design ~ Simulation
Model

User App HDL Auto HDL generation and
ports connection

Port Connectivity IP

FDK Firmware

Fully auto scripts to
ISE Project generate bit file

KEYSIGHT
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SystemVue/FPGA
Flow
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M9703A FPGA Design Flow

Overview

Design entry and software simulation

M9703A FPGA programming file auto generation

M9703A instrument co-simulation with SystemVue

KEYSIGHT
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SystemVue/FPGA
Flow
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M9703A FPGA Design Flow

Overview

Design entry and software simulation

M9703A FPGA programming file auto generation

M9703A instrument co-simulation with SystemVue

KEYSIGHT
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SystemVue/FPGA
Flow
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M9703A FPGA Design Flow
M9703A instrument co-simulation with SystemVue

Place Multiple M9703A Co-simulation models in SystemVue SySte mvue

Convert
PCle
format

M9703A Co-simulation Model ~ %32"

native
ports
format

M9703A Digitizer

User Application
Design

SystemVue/FPGA
Flow
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M9703A FPGA Design Flow

M9703A instrument co-simulation with SystemVue

Designator: M3 Show Designator —
Description: ' Mg703A Cosim Model - -
Model: M3703ACosimBus@Data Flow Models v Show Model =

&  MenageModes.. | (@ Model Help ] UseModeIE =

Overview | FPGAD | FPGAl

Select FPGA Images and Instrument FPGA Settings
[ FPGA Images Path

: IN1 FPGAOValid
C:\Program Files\SystemVue2013.085P1\Examph [ Browse ]
Instrument Address and Options Calibration X PGAOData
o

[Please select an instrument ... v| | Options | [Fast |

Instrument Settings

ChannelSetting ~ Scale  Offset  Input Range
|Normal, all 8 channels ~| [2v. | 0 v -1V~1V
Clock Settings

Sample Rate: 1.6 GSample/s

Co-Simulation Settings (A ~| N7 PGA3Valid
CoSim Mode Sample Number Per Capture  Timeout —
(inglePass ¥ 10000 20 sc (VA -] me—>E> PGA3Data

[ Advanced Options... [

KEYSIGHT
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Bl Desktop
I 4 Libraries
> A Administrator
i M Computer
> €l Network
P @ Control Panel
& RecycleBin
4 | demo_AlanRuss
4 | Demo_M9703A
4 | demo_AlanRuss
.. M9703_Design_Template
b . M9703_FDK_Tutorial
4 | Multi_Channels_Calibration
. M9703A_TEMPLATE_Cali_sweep_RFDK
1. FPGAO
L xml
. demolPGs_Alan
. M9703 Design_Template

| Make New Folder |
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M9703A FPGA Design Flow

M9703A instrument co-simulation with SystemVue

Attention

l/"-\\ As you have changed the M9703 FPGA Image, Overwrite "Value" of

&Y' BlockReg and Register with the default value of the new FPGA Image?

Choose YES to use the default "Value" of the new FPGA Image that were
specified in M9703 Design Template when generating the FPGA Image.

Choose NO to keep the old FPGA Image's "Value" for the item with the
same name and input "Value" for the item with a new name.

Yes No

KEYSIGHT

TECHNOLOGIES
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

RF Front End FPGA BB Processor
= —I> FIR >
_M-/’\—>-®E->> AD —PDDC? w Bl © B
2
o | | | —\ U —»1 FIR [P —> L
MHA >-®E >> AD e OO 0 ] @ B o
2 >
| i | = L > FR > >
MH A >®E> AD > ooe O W ] © B y[k]
| i | -\ L L] FIR > >
MAH A >-®E >> AD > ooe O B ] © B

// —_—y +
SpectraSys RF Modeling Ady@ Algorithm @
e[k] [

7 d[k]

SystemVue System Level Simulation Complex Weight W, update

Figure 1. Adaptive Digital Beam Forming Signal Processing

* Hardware implementation for digital down conversion and filtering
« Adaptive beam forming algorithm to update weighting vector on the fly

KEYSIGHT
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

— What is difference between channels?

Multi-channel RF inputs

Il Wide band digital receiver

\|/_) RF
Module

sin(2rf;t)

sin(2rf;t)

RF

sin(2rf;t)

Module

RF

sin(2mf;t)

Module

KEYSIGHT
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Physical Path Gain

Al (fl) * ej¢1(f1)

A,(fy) * i) * il(fl) i @10~ 2()

2VU1

A .
A5(fy) * eJ%:0) Al(fl) e (@1(f1)—93(f1)

3VU1

A )
A4(f1) x eJPa(f1) * #el(d’l(ﬁ)—@;(ﬁ))

4\U1

SystemVue, Open
FPGA Design Flow
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

— Signal processing

}4 Single period of reference signal

- Trigger -

Sequence Sequence

[ 2101 oj(@1(f)-02(f))  2alath)) ej(¢m{ L, Al @i (R)-d2(2))
Az(f1) Az (f1+Af) Az (f2)

4

IFFT

I

Phase & magnitude calculation
FIR filter coefficients update

KEYSIGHT
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SystemVue, Open
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

— Block diagram

Reference

Channel

Halfband

FIR1

1.6GSaPS
->
800MSaPS

Halfband

FIR2

800MSaPS
->
400MSaPS

Halfband

FIR3

400MSaPS
->
200MSaPS

Complex
FIR Filter

Calibration

Channel

Halfband

FIR1

1.6GSaPS
->
800MSaPS

Halfband

FIR2

800MSaPS
->
400MSaPS

Halfband

FIR3

400MSaPS
->
200MSaPSs

Complex

FIR Filter

KEYSIGHT
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Calculate
FIR
Coefficients
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

SystemVue
Design Software

M9703A 8 Channel
Phase Coherent
Digitizer

M8190A 2 Channel
Phase Coherent
Precision AWG

For Simple Video Demo:

*  YouTube Video : https://www.youtube.com/watch?v=wrQxkgOPQek

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

Required Hardware:

M9703 with FDK option to enable its FPGA programming capability
M9505 AXle chassis

M9036 AXle embedded controller or external PC + PCI Express cable
M8190A AWG

1x2 RF Splitter and RF cables

Required Software:

SystemVue 2015.01 or later.

Keysight 10 Library

Keysight MD1 High-Speed Digitizer Instrument Drivers and Soft Front
Panel

Xilinx ISE: version 14.4 or later (This software required only when you
want to re-generate bit file by yourself. Bit file already generated and
included in demo example)

89600 VSA software

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow

Page 34



Demo |l Setup Guide (...What We Did)

Live Demo

M9703A FDK firmware update and License:

+ Send serial number of your M9703A demo unit to ZARETTI,CHRISTOPHE (K-Switzerland,ex1)
christophe_zaretti@keysight.com

Step 1. Ensure that the required software is installed.
» Install the common software required below, and then item that applies to your upgrade option
a. Agilent 10 Libraries Suite (IOLS)
Version 16.3 update 2 (or higher) is required for this option
b. MD1 software version 1.13.7 (or higher).
1. Available from the Keysight website at : www.keysight.com/find/M9703A
2. After installation you must reboot the controller and allow the instrument drivers to

reinstall.

Step 2. Transfer the new license file to EEPROM
a. Copy the M9703A _US00075291 _DDC FDK.epr license file attached to a local folder.
b. Launch the application 'AcqEepromProg.exe', which may be found:
o 32-bit OS: C:\Program Files\Agilent\MD1\bin
0 64-bit OS: C:\Program Files (x86)\Agilent\MD1\bin
c. Select the M9703A_ US00075291_DDC_FDK.epr file copied above.
d. If more than one digitizer is present, be sure to select the correct one from the list
e. The EEPROM upgrade process should only take a few seconds.
f. Close the application.

KEYSIGHT

SystemVue, Open
TECHNOLOGIES

FPGA Design Flow
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Demo |l Setup Guide (...What We Did)

Live Demo

Step 3. Verify the operation of the option upgrade

* You can try to load the default FDK firmware file with your test application using strinitOptions =
"Simulate=false, DriverSetup= CAL=0, UserDpuA=M9703ADPULX2FDK.bit,
UserDpuB=M9703ADPULX2FDK.bit, UserDpuC=M9703ADPULX2FDK.bit,
UserDpuD=M9703ADPULX2FDK.bit, Trace=false", the custom FDK firmware will be loaded.

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Realistic Digitizer Application Example
Phase & magnitude correction for multi-channel digitizer

Step 1 Step 2 Step 3 Step 4 Step 5

-

Q | | | |

1. SW simulation step only (no HW)
2. Source M8190 configuration

3. M9703 measurement + calculate filter coefficients from
reference channel (In1)

4. Source M8190 signal generation

5. M9703 compensation applied to target channel (In3)

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

SystemVue Design — Signal Imbalance Correction

File Edit View Schematic Action Tools Window Help
AGH B 9 3¢ HBE >-#-[0
AFlA e LY QLRI G L S 06 4 2 B
MmesN "\ gED@m: & -L£-A-==850
[ — = e
— l { = Design3 (Workspace: M9703_FDK_Multi_Cha... ‘ 4 DF1_Design3_mag_factor3 (Workspace: M37... [ = || @ |[ &2 §
NS B8 BrE-@ @
- - mag_fador3 @
. (8 M9703_FDK_Multi_Channels_Cali] A0 1k 2
£1E3 Analyses i
s DFL (Design3) [Old Data]
i1 DF1_Design3_Data (DF1) [Old D { -
4 DF1_Design3_I1 [Old Data] =
34 DF1_Design3_mag_factor3 [Old
4 DF1_Design3_phase_factor3 [Ol
& (] Designs
. %2 Equationl -
b E 0ss
;___L Al ' 10069 13.84e€ 375306 56.320e€ T5.06e€ S332€ 1125e€ 131.3e€ 150e€ 168.3e€ 1875e€
PartList {:, Sch i [ §x2 Equations I — — Time (5) —
B DF1_Design3_I1 (Workspace: M9703_FDK_Mu...| = [ = || &2 E DF1_Design3_phase_factor3 (Workspace M9... | o || & | 2
Waveform : phase_fador3
009 2
0072 @
oo A \ / £\
- 1 I \
g FEEREEHERE T
N o
1 .. EEEER e ||
L ==EEE seramsnall|
\ ] \ \[ ] \
= AR == i
(c:je:ee 332406332806 33330633370 € I 4105 33450€ 33490 € 335306 I3 57e€ 33 81eS ﬂ:weé 18840 375506 56.32e€ T505e€ 333e€ 1125e€ 131.3e€ 150e€ 16335e€ 137 5e€
Time (5) Time ()
< | i | » —n — =z —= — <z — = mic: omaees — E=_cooeioee
Errors X P
Ready I T I = I T I ] RL
KEYSIGHT SystemVue, Open
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Demo |l Setup Guide

SystemVue Design — Top Level Workspace

[~ Design3 (Workspace: M9703_FDK_Multi_Channels_Cali_ Alan)

Diagram of Instruments Connection
amp1 3mp2 M=p3 o é Mwp s

q T T T 1

11ep1 FRGA

Hep2iC ana 1

41D L) Ll aAw =1 9
#C) Enprass Cabie (R TS e e Camior. T

! anTargatSariveh

€ ot M T 0.0 A CACELNe CUIDLE RiAdLSEA.

iz

hhmsﬁmnnhmrt
Ontromer in e ame MEE0E A5 enacticand unlymmvm onths snectsd

camt! plerce fndandvies mut
omrml_ul_mmhw Inine same dirssdory ¢ this example wosERoe.

4 [ [ 3
Parilist [2- Schematic | S Equations |
KEYSIG HT ‘ SystemVue, Open
FPGA Design Flow Page 39
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Demo |l Setup Guide

SystemVue Design — Chassis Configuration (+External Splitter)

Diagram of Instruments Connection

PCl Express Cable

Not

For the Instrumants connaction, it's aleo possible to Insart an M35364 AXis ambedded
controlier in the sams M3505 AXIa chassls and run System\us on the smbadded
controfier, Instaad of connacting M3505 AXis chassls with PC via 3 PCI Express cable 38
shown In above diagram.

If above picturs cant ba loaded In this schamatic, piaass find and view “muitl-
channsal_call_connaction png™ In the sama diractory as this sxampis workspacs.

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
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Demo Il Setup Guide
SystemVue Design — M9703A Configuration

Diagram of M9703A FPGAOQ and FPGA1 Design

Cally stion
Corrplos
Fil Fer

I
pvor
long
2]

Koef

SystemVue

Calculate
Calibration
FIR
Coefficients

Note:

calibration FIR filter.

workspace.

TheFPGAdesignsand generated FPGAprogramming filesof FPGADand FPGA1are the same. Butwe can configure differentFIR cosfficents o the
defined BlockRegisters in FPGAOand FPGA1. Then wecan bypassthe calibration FIR filterfor FPGAO and compensate |G imballance via FPGATs

Ifabove picturecan’tbe loadedin thisschematic, pleasefind and view "multi-channel_cali_FPGA_arch.png™in the same directory as this example

KEYSIGHT
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FPGA Design Flow
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Demo |l Setup Guide
SystemVue Design — 5 Step Signal Correction

Step 1 Step 2 Step 3 Step 4 Step 5

-

Q | | | |

1. SW simulation step only (no HW)
2. Source M8190 configuration

3. M9703 measurement + calculate filter coefficients from
reference channel (In1)

4. Source M8190 signal generation

5. M9703 compensation applied to target channel (In3)

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

Cosim Step 1 - SystemVue Design Only

1.

Step 1

Step 2

Step 3

Step 4

Step 5

-

¢

|

|

SW simulation step only (no HW)

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 1 (no HW) — M9703A Target Setup

FPGA Design and Software Simulation

O L, [

©F CowmOes fow Vot i

Arretarm e w

52
Toccszan

Cosim Only — =,
(no HW) (D =

Srwnoanzie e

M9703A
FPGA

KEYSIGHT

TECHNOLOGIES

SystemVue, Open

FPGA Design Flow Page 44



Demo |l Setup Guide
Cosim Step 1 (no HW) — M9703A Template

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 1 (no HW) — M9703A User Design

KEYSIGHT
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SystemVue, Open
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Demo |l Setup Guide
Cosim Step 1 (no HW) — M9703A User Design

TN e

PO o

n)

— S
Diagram of M3703A FPGAQ and FPGA1 Daeign

[y
Tha FPGA daaigra and ganaracad FPaA S IPRAL MATPGA Y -1 rfigy. COAMCArTA TS tha
Safrad ClciR agiazars In MPGAL and MPGA 1. Than wa R s for PG Pt

m‘-

m

achareaic M TPGA 2echang”in tha Lama dractony M thin Axaepie

<
[_EE] PartList Schematicl §x2 EquationsJ @ Parameters l

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

Cosim Step 2 — Source Configuration

Step 1 Step 2 Step 3 Step 4 Step §

REE—

M
| af I | |

2. Source M8190 configuration

KEYSIGHT
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SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 2 - M8190 Source Setup

Step 1 Step 2 Step 3 Step 4 Step §

| Campd e e ey o 1
|

B I | I

Calibration Reference Waveform Generation and Download to M8190

Sine Waveform Sequence

15 Sinusoid Sources | | | | = M8190

(Step 2) & e @ - Source

\

Frequency-Sweep Waveform

o

13z e

KEYSIGHT

TECHNOLOGIES

SystemVue, Open

FPGA Design Flow Page 49



Demo |l Setup Guide

Cosim Step 2 - Download 15 Sinusoid Sources, BW =100 MHz

Qo
The waveform for multi-channel calibration (4 e
&
&9
&
WNCINII] IR (U N0 sEN 4 AN o ===
Qo
)
[ At j@rertfiy-Seauntfy)), DeefUitAD) o jprp(h 40N -dcan(fy 48T ArefUa) o f(@rep(f)-dean(h)) | b, 2% p
Acaulfy) " AcaulfitAN) ' Acanilfz)
Q-
L e
Note: —= -
The calibration reference waveform consists of the trigger header and 16 sine waveforms. &
The frequencies of 16 sine waveforms are defined as variable "freqvec(9:24)" in the equation of this subnet, =
which covers the frequency range from 270MHz to 370MHz. &
If above picture can't be loaded in this schematic, please find and view "multi-channel_cali_waveform.png" in -:_ A
the same directory as this example workspace. -_.
L e

4 | 1

PartList Schematicl §x2 EquationsJ @ Parameters l

KEYSIGHT
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Demo |l Setup Guide

Cosim Step 2 - M8190 Address Declarations

4 AgM8190Firmware - PXI19:0:0:INSTR (Slot 2)
File Help

Agilent M8190

Product: M8190

Description: Arbitrary Waveform Generator
Title: AgM8190Firmware

Version: 2.2.0.0

Build date: 2014-04-03.15:28:06

VISA Resource Strings for ...
IVI Driver, Soft Front Panel: PXI19:0:0:INSTR
SCPI Access (HiSLIP): TCPIPO:localhost: hlshpZ .INST
SCPI Access (VXI-11): TCPIPO:localh g =
SCPI Access (Socket): TCPIPO:localhg
Remote Access: Use "HILO-ES2-94." instead o
Note: To use TCP/IP connections it may be necessary to add the in
Connection Expert.

Module Serial Number: MY52200676
Module Location: Slot 2
Chassis: AG-M9505-00100, 5-SLOT-AXIle-MPO, TW54010192

Copyright (c) Agilent Technologies, Inc. 2011-2014

"

=3 Eoh )

L~

M8190A Secondary Address
60005 (Cleared)

KEYSIGHT

TECHNOLOGIES

Name Value Units
HWAvailable S ) (
I0Type LAN |()
PrimAddress oo )
SecAddress | so00s|])
Channel 1:Channel 1 ) 1
—_— - P |

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 2 - M8190 LAN Connectivity

M8190A Primary Address
127.0.0.1 (Error)

Error Location »
1 Sink "‘Design3__S4.51" Error on line 119: Unable to connect to "127.0.0.1". Part 'S1" in Design n/a D
‘SignalDownloader_M8180_1CH
2 Warning Symbol "AutoSymDF" (Subnetwork21) is missing Port 3. If this is an automatic CSchematic " in Design [ ]
svmbol. perhaps the associated model/subcircuit has port-numberina issues: ports! "MS703 FPGAD' Show g
Automatically Display Errors Show Graph and Table Errors (10) B3 Clear All Errors |
Type Error Location -
1 Warning Symbel "AutoSymDF™ (Subnetwork21) is missing Port 3. If this is an automatic CSchematic " in Design D
symbol, perhaps the associated model'subcircuit has port-numbering issues; ports| "MS703_FPGAD’ Show
should start at 1 and be consecutively numbered (no skipping).
2 Warning Symbol "AuteSymDF” (Subnetwork23) is missing Port 3. If this is an automatic CSchematic " in Design l I
svmbol. perhaos the associated model/subcircuit has port-numberina issues: oorts| 'M9703 FPGAQ Show A
Automatically Display Errors Show Graph and Table Errors (10) B3 Clear All Errors |
» M8190A Secondary Address
60005 (Cleared)
KEYSIG HT SystemVue, Open
TECHNOLOGIES FPGA Design Flow | Page 52



Demo |l Setup Guide
Cosim Step 2 — M8190 Signal Downloader Ul

f1:'54' Properties - 5

Designator: 54 Show Designator

Description: Sihgle d1annel M3190 signa! Vdownloavder.

Model: SignalDownloader_M8150_1CH@Agilent Instrume v  [¥] Show Model

& Manage Models... ] [e Model Help ] Equation Controlled

The Model override is set to be controlled by an equation. (These parameters may be ignored)

Name Value Units Default jes Tune | Show 7
Default

HWAvailable TYES ™ @ 0:NO [ [
I0Type LAN |() LAN [ 7 [
PrimAddress 127.0.0.1 |() 111.222.333.444 D D
SecAddress 60005 [() 5025 D D D
Channel 1:Channel 1 () 1:Channel 1 [ [
TimeStart 0s Start Tmes | [ [ [ 2
TimeStop (sum(commvec)-147.2e9 |s Stop_Time s [ [ [ 3
ADCBitWidth 1:14 Bits 0 1:14 Bits | [
OutputRoute 2:DAC () 0:bC ] [T
AmplitudeOutputDAC 625 |mVv 065V [ [
UseEventMarkers 0:NO () 0:NO [ M
ArbOn 1:YES () 1:YES ] 7l
ShowAdvancedParams 1:YES 0 1.YES [ [Tl £
Reset 1:YES () 1YES | [

[ § Parameter Options ]

[ Advanced Options... ] [ OK ] [ Cancel J [ Help ]

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

Cosim Step 3 — Reference Channel (Uncorrected) Measurement

3.

M9703 measurement + calculate filter coefficients from
reference channel (In1)

KEYSIGHT

TECHNOLOGIES

Step 1

Step 2

Step 4

Step 5

Step 3

i

M
Y

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 3 - M9703A Setup & Ul Parameters

‘M3’ Properties
Designator: M3

Description:  Mg703A Cosim Model

Model: 7M9703ACosimBus@Data Flow Models

v

Show Designator

Show Model

[j‘ Manage Models... ] [e

Model Help

] Equation Controlled

Qverview | FPGAD | FPGAL

The Model override is set to be controlled by an equation. (These

De ignor

Select FPGA Images and Instrument
FPGA Images Path

C:\Users\tmskshin\Documents\Examples\M3703!

fowse |

Settings

Instrument Address and Options Calibration
[Please select an instrument ... V‘r[ Options ] [Fast vJ
Instrument Settings

Channel Setting Scale Offset Input Range

Normal, all 8 channels 2V v| O v -1V~1v

Clock Settings

Configure Sample Rate: 1.6 GSample/S
Co-Simulation Settings

CoSim Mode Sample Number Per Capture  Timeout

(Single Pass_~] 10000 0 s
[ Advanced Options... ]

N/A | IN2

c

3 |NA v |INg

g

S [n/a INS—)E-}

_Z\ 3

E(va - | me—> 0>
N/A INa—}m-}

PGAOValid

PGAOData

PGA1Valid

PGA1Data

pFPGA2Valid

pFPGA2Data

g

) (can

@ or0amDeces

Initializing Instrument PXI17::0::0::INSTR ...

\
@ Instrument Options
Instrument Options Description
DGT
X2
SR2
F10
M16 16 GB aquisition memory
INT Interleaved channel Sampling functionality
FRF FRF
FOK FDK Mode (It's a mandatory option for SystemVue M9703 FDK flow)
DDC DDC
ok |

KEYSIGHT

TECHNOLOGIES

M9703 Cosim Parameters

M9703 Connection and Options

SystemVue, Open
FPGA Design Flow
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Demo Il Setup Guide

Cosim Step 3 — Reference Channel (In1) Measurement Calculation

Magnitude/Phase Difference Calculation and Display

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo Il Setup Guide
Cosim Step 3 — Reference Channel (In1) Magnitude

=

‘| DF1_Design3_mag_factor3 (Workspace: M9703_FDK_Multi_Channels_Cali_Alan) === |
mag_factor3

_Calibration_Magnitude

Post_Calibration_Magnitude , Pre
o

10023 18.84256 37.58=5 56.22e6 75.0825 92.8=6 112526 131.3e6 150=6 163826 187 526
Time (s)
—— Post_Camration_Magrituds —— Pra_Caloraion Magniwd2

KEYSIGHT

TECHNOLOGIES

SystemVue, Open

FPGA Design Flow Page 57



Demo Il Setup Guide

Cosim Step 3 — Reference Channel (In1) Phase

e O R e D N A S N S A L e e ey e A LR e P"
“~ DF1_Design3_phase_factor3 (Workspace: M9703_FDK_Multi_Channels_Cali_Alan) == |23
phase_factor3
% 0.6 | bkl | | 11 L !
%‘3 = AR T T T : Faa L i T T
Tme-s 18.84=6 37.58:6 56.32e6 75.06e6 33226 12526 131.3e6 150e-6 168.826 187.5e6
Time (s)
— Post_Camration_Pnase — Pre_Caibraion_Phas2
KEYSIGHT SystemVue, Open
TECHNOLOGIES FPGA Design Flow Page 58




Demo Il Setup Guide

Cosim Step 31— Configure M9703A and Capture Results (VSA)

7% Vector - Agilent 89600 VWS4 Software (64-bit)
File Edit Control Source Input MeasSetup Trace Markers Window Utilities Help

bS] o~ i @m . i [@ 28 . iRIAV H M. R E|[50% 0%
A: Chl Spectrum
’ Rng 10 dBm

B: Ch2x1 Freq Response

Rng 10 dBEm R

[~

Right 10 uS

Average Complete

Color Normal

oo ) |

W

KEYSIGHT . ,
M‘ Ttcunolocies  Note (1): Separate VSA enabled workspace, not req'd.

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

Cosim Step 4 — Source Configuration

Step 1 Step 2 Step 3 Step 4 Step 5

‘ [ ——
|

M
| | Y |

4. Source M8190 signal generation

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 4 — M8190 Source Setup

Step 1 Step 2 Step 3 Step 4 Step 5

Tmpdluowe ty -
‘ [

n
| | Y |

Calibration Reference Waveform Generation and Download to M8190

Sine Waveform Sequence

@<
-
ey

ey

M8190
Source

Frequency-Sweep Waveform

Chirped Source R O
(Step 4) -
KEYSIG HT SystemVue, Open
TECHNOLOGIES FPGA Design Flow Page 61




Demo |l Setup Guide

Cosim Step 5 — Target Channel (Corrected) Measurement

5.

M9703 compensation applied to target channel (In3)

KEYSIGHT

TECHNOLOGIES

Step 1

Step 2

Step 3

Step 4

Step 5

ET—

[

I

I

I

Y

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

Cosim Step § — M9703A Cosim Model

=

b i
i ——t
—~ —a
—l e
i —9

WG ONTC e s AT o Macel

Configure M9703 and Capture Output Results

KEYSIGHT

TECHNOLOGIES

\

Desgnator: M3 ! Show Designator
Descripon: Mg 7034 Cosm Model L
Mod: M3 ACowmes S0ta Fow Moels - FishonMoae
sere @ weaep | sevode [ =e]
oA

Overven

o

o o Lo )| >R o

e ]l -
[T

e e 5 WA ) > rosinn

o, o8

= g o> >

[ - > >

ot paie gl Mumbe s Cphre Timat —iq

[sngrom < - e _id

O advenced Optons. o [ e [ e ]

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide

Cosim Step § — M9703A Ul Parameters (Setup Errors)

Designator: M3 Show Designator =
Description:  Mg703A Cosim Model - —
Model: M3703ACosimBus@Data Flow Models v Show Model ==
|F  MenageModes.. || Model Help | Use Model | =ille =t
Overview | FPGAO | FPGAlL
Select FPGA Images and Instrument FPGA Settings
FPGA Images Path -
ALl A v |IN AOValid
( C:\Program Files\System\Vue2013.085P1\Examph | Browse J (7%
Instrument Address and Options Calibration A ' IN2 AOData
Please select an instrument ... ¥ i Fast v
[ - ; ] [ Optices ] [ ] IN A1Valid
Instrument Settings
Channel Setting Scale Offset Input Range PGA1Data
|Normal, all 8 channels  ~| [2v.w] 0 Vv | -veav
Clock Settings
Sample Rate: 1.6 GSample/S PGA2Data
Co-Simulation Settings PGA3Valid
CoSim Mode Sample Number Per Capture  Timeout
(B advanced Opfions.. [ok J[ cancel |[ hep |

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step § — M9703A FPGA Path Correction

Bl Desktop
I 4 Libraries
> A Administrator
> /M Computer
g “! Network
» &3 Control Panel
£ Recycle Bin
4 | demo_AlanRuss
4 || Demo_M9703A
4 | demo_AlanRuss
. M9703_Design_Template
b M9703_FDK_Tutoerial
4 | Multi_Channels_Calibration
4| | M9703A_TEMPLATE_Cali_sweep_RFDK
> .. FPGAO
oxml
. demoJPGs_Alan

. M9703 Design_Template

[»

[ Make New Folder ]

[ ok

J [ concel |

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 5 — M9703A FPGA Path Correction Message

{ss

Attention ]

l,""\-\ As you have changed the M9703 FPGA Image, Overwrite "Value" of

&Y BlockReg and Register with the default value of the new FPGA Image?

Choose YES to use the default "Value" of the new FPGA Image that were
specified in M9703 Design Template when generating the FPGA Image.

Choose NO to keep the old FPGA Image's "Value" for the item with the
same name and input "Value" for the item with a new name.

==

KEYSIGHT

SystemVue, Open
TECHNOLOGIES

FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 5 — M9703A FPGA Setup Errors

Default Path (Error)

Select FPGA Images and Instrument

FPGA Images Path
{ C:\Program Files\SystemVue2013.085P1\Examph | Browse ]
Instrument Address and Options Calibration

[Please select an instrument ... v| | Options | [Fast |

Automatically Display Errors

Error Location v

M9703ACosimBus ‘Design3.M3": No xml folder is generated in the specified path: | Part ‘M3 in Design "Design3’ D
"Czll?rogram Fi iIesISysterqueZM 3.085P1 lE)fampIeslHardware ] Show
Design/M3703_FDK/Multi_Channels_Calibration/M3703A_TEMPLATE_Cali_sweep_
RFDK".

2 M9703ACosimBus ‘Design3.M3": Cannot parse Transactor XML file. Part "M3' in Design ‘Design3’ Show

3 Warning Symbol "AutoSymDF” (Subnetwork21) is missing Port 3. If this is an automatic CSchematic " in Design
symbol, perhaps the associated model'subcircuit has port-numbering issues; ports| "M8703_FPGAQ Show X

Show Graph and Table Errors (10) (A ClearAlErors |

Type Error Location -~
1 \Warning Symbol "AutoSymDF™ (Subnetwork21) is missing Port 3. If this is an automatic CSchematic " in Design D
symbol, perhaps the associated model'subcircuit has port-numbering issues; ports| '"MS703_FPGAQ" Show
should start at 1 and be consecutively numbered (no skipping).
2 Warning Symbol "AutoSymDF” (Subnetwork23) is missing Port 3. If this is an automatic CSchematic " in Design
svmbol. perhaos the associated model/'subcircuit has port-numberina issues: ports! 'M8703 FPGAQ Show %
Automatically Display Errors Show Graph and Table Errors (10) (K Clear All Errors ]
User Path (Cleared)
Select FPGA Images and Instrument Note: Drive letter must
FPGA Images Path
»> | d:\Demo_MS703A\demo_AlanRuss\Multi_Channe |  Browse be lowercase.
Instrument Address and Options Calibration
[PX117::0::0:INSTR v| | options | [Fast |

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Cosim Step 5 — M9703A FPGA Setup Errors (Cleared)

[ Advanced Options...

'M3' Properties =3
Designator: M3 Show Designator —
Description:  M9703A Cosim Model - =

Model: MS703ACosimBus@Data Flow Models v  [V]Show Model T
[ = Manage Models. .. ] [@ Model Help ] Equation Controlled =
The Model override is set to be controlled by an equation. (These parameters may be ignored)
Overview | FPGAO | FPGAL
Select FPGA Images and Instrument FPGA Settings
FPGA Images Path @] IN
d:\Demo_MS703A\demo_AlanRuss\Multi_Channe [ Browse |
Instrument Address and Options Calibration [N/A_'J N2
PXI17::0::0::INSTR v ions Fast v
( | [ options | | J g PGA1Valid
o
Instrument Settings C
Channel Setting Sclle  Offset  InputRange 2 RRSDLa
Normal, all 8 channels 2V v 0 v -1V~1V o
[: S| pFPGA2Valid
Clock Settings R
Configure Sample Rate: 1.6 GSample/s é pFPGA2Data
Co-Simulation Settings PGA3Valid
CoSim Mode Sample Number Per Capture  Timeout
Single Pass ¥ | 10000 20 sac =»FPGA3Data

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo |l Setup Guide
Cosim Step 5 — M9703A FPGA(0) Programming Ul

Designator: M3 Show Designator
Description:  M9703A Cosim Model -
Model: M3703ACosimBus@Data Flow Models v Show Model
hﬁ Manage Models... ] [e Model Help ] Equation Controlled | #5.f»

FPGA Programming File Selection FPGA Programming File Generation Status

Subnet M9703_FPGAD Generate v | FPGA Programming File is Generated, No Timing Report | Launch ISE to view |

FPGAD Settings

[/] Register [/] BlockRegister * Config Register

INL ==

IN2 ==p»

* |Config BlockRegister |

(=] Advanced Options... [ ok || cancel

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Cosim Step 5 — M9703A FPGA(1) Programming Ul

Designator: M3 Show Designator
Description:  M9703A Cosim Model -
Model: M3703ACosimBus@Data Flow Models v Show Model
[F  ManageModels.. | (@ Model Help | Equation Controlled | e5e

| Overview | FPGAQ | FPGAL

The Model override is set to be controlled by an equation. (These parameters may be ignored)

FPGA Programming File Selection FPGA Programming File Generation Status

Subnet 1M9703_FPGAQ Generate v | FPGA Programming File is Generated, No Timing Report | Launch ISE to view |

FPGA1 Settings

[/] Register [/] BlockRegister * Config Register

IN3 ==p

ING =iy

* |Config BlockRegister |

(=] Advanced Options... [ ok || cancel

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Demo Il Setup Guide
Cosim Step § — Corrected Channel (In3) Magnitude

o~

EDFI_DesignB_mag_factorS(Worlcspace M9703_FDK_Multi_Channels_Cali_Alan) » S|
mag_factor3

_Calibration_Magnitude

Post_Calibration_Magnitude, Pre

1003 18.84=6 37.58=6 56.32=6 75.06=5 53826 112526 121.326 1506 168826 187 526
Time (s)
— Post_Camration_Magrituss — Pra_Calrason_Magnitda

KEYSIGHT

TECHNOLOGIES
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Cosim Step § — Corrected Channel (In3) Phase

[ e e S b L s et e e (e AR A P Dt e el R TE———
“~ DF1_Design3_phase_factor3 (Workspace: M9703_FDK_Multi_Channels_Cali_Alan) = |3
phase_factor3
=
5I
B0
2
c-%I
5.: | 412 |
]
£
E
1-039-9 18.8425 37.58=6 56.32e6 75.06e-6 93826 112.5=6 131.2e6 15026 168.826 187.526
Time (s)
— Post_Camration_Pnase — Pre_Caibraion_Phas2

KEYSIGHT
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Demo Il Setup Guide

Cosim Step 5" — Configure M9703A and Capture Results (VSA)

E'\Iector-B::D:\Demo_M9?[]3A\demo_AIanRuss\M9?[l3_FDK_MuIti_ChanneIs_Demo_Sangkyo.wsv::Design v -E IIE]
File Edit Control Source Input MeasSetup Trace Markers Window Utilities Help ©w
53 h :) Al |- @® = 4 35~ Q b i g 0% | Color Normal

A Chl Spectrum
Rng 10 dBm

-30

dBm

Loghag

5

dB
idiv
-80
dBm
Span 156.2
TimelLen 127.

Rng1 V

-200
mY

Left0 Sec Right 10 uSec

MmE

.| B: Ch2x1 Freq Response

Rng 10 dBm

r 320 MHz
0 kHz

Rng 10 dBm

Rhv

Real-time Average Complete

| mrrer | caLinone

KEYSIGHT

TECHNOLOGIES

M

Note (1): Separate VSA enabled workspace, not req’d.

SystemVue, Open
FPGA Design Flow

Page 73



Summary

« Introduction to SystemVue hardware design kit
* General SystemVue hardware design flow

* Integrated FPGA design flow demo for M9703A digitizer

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Thank you

Questions
yahia_tachwali@keysight.com

KEYSIGHT ‘ SystemVue/FPGA ‘
Flow
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Backup
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M9703A DPU FPGA user core interface

DPU FPGA User Core Interface:

« ADC data stream input
v/ Parallel input

«  Two DDR3 memory
v, WR: AXI4-Stream
v RD: AXI4-Full

« QDRII memory
v WR: AXI4-Stream
v RD: AXl4-Full

« PCle connectivity with backplane via PCle
switch

v AXI4-Full
v AXl4-Lite

« Inter FPGAs data stream connectivity
v AXl4-Stream

KEYSIGHT

TECHNOLOGIES

w— ADC

ADC
DATAT®| F >

PCle PCle
pata=P  F

AXi4

< 4P| AGILENT |«

ACQUISITION PATH
e |l |
Py >
e DATA

Ic

v

USER
DSP
FUNCTION

Qdr2
Ctrl

Ddr3
Ctrl A

Ddr3
Ctrl B

& > IFDL

Board Ctrl
& Status

r
\ 4

User clocks e E i
ADC data interface sw——
Trigger interface e=—>- i

e

o

Segment control €= 3 BEE

2
B
Start/Stop contro| e d

Sync interface €=
Payload transfer €=
PIO control =>4

o 2o

User Core

b
A0

PCle AXI4 Lite <= § i

FArmecx

PCle AXI4 Full €<= Hi

e
e

B B

3 E LIRS Memory DDR3A AXI4 Stream

£ < Memory DDR3A AXI4 Stream

% £ e3> Memory DDR3B AXI4 Stream
-4

: <"~ Memory DDR3B AXI4 Full

i 7

oty Memory QDR2 AXI4 Stream

&

%% k€= Memory QDR2 AXI4 Full

m-; E.L) IFDL Up AXI4 Stream (master)
3
A4 e IFDL Up AXI4 Stream (slave)
SR AN e 3
V‘-?Zm: : e—-> IFDL Down AXI4 Stream (master)
oy =

% b
S ;4"—"0 IFDL Down AXI4 Stream (slave)

 e—y IFDL Ctrl AXI4 Stream (master)

=

: <24 IFDL Ctrl AXI4 Stream (slave)
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Early development of Firmware/Software API’s
Before HW arrives

Custom Application and API

C++ Custom Model Builder

MathLang

vy

Yvy

REAL HARDWARE

SYSTEMVUE

« Basic module configuration and control.

» Low-level functions for register-based 1/O.

» Low-level functions for block-transfers to and from the FPGA and
associated memories.

» Higher-level APIs for controlling the FPGA

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
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Standard Conforming Baseband
Stimulus and response metrology

SystemVue “Baseband Verification” Libraries

Data type conversion

3G/4G MOBILITY NETWORKING Floating/Fixed Point
=k

LTE-Advanced (Rel 10) WIMAX / 802.15e
LTE (Rel 8,9) WLAN /802.11abgn/ac
WCDMA, HSPA+, 60GHz 802.11ad
CDMA, CDMA2000 Custom OFDM
GSM, EDGE srpedl L
it T2
CONNECTIVITY SATCOMM “| SystemVue Hardware Design
WPAN / 802.15.3c DVB-S2/T2, ISDB-T
802.11ad General Digital Modem
Zigbee / 802.15.4 GNSS sat nav
Bluetooth

Available with W1461BP m

core environment

WAVAY
==

RADAR: PD, UWB, FMCW, | <4 s
SAR, DAR, SFR, MIMO,
Phased Array

Agilent
SystemVue

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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Simplify complex post analysis
» Fixed to floating point data conversion

* FFT, Filtering, Re-sampling

» Time / Frequency domain conversion and plotting

« Send out data from SystemVue to user application for further
processing and display

_cLowpass [Raised Cosine]-Frequency Responge

0 230
gdt 720 E
E -
g
B MAAAA o
NN
1500
<] 479765825 95953125 1.43%e-€ 151%e-€
e — e T
KEYSIGHT SystemVue, Open
TECHNOLOGIES FPGA Design Flow Page 80




Overcome function test limitation of a timing based
simulator

« Traditional analog functions are being moved

to DSP - DUC, DDC, DDS, Beam Former,
etc...

* Need more than timing & logic analysis

« How many FPGA designer can see vector
analysis results during HDL coding and
verification in traditional design flow?

RTL Simulator

2 038188

[0 | W | o [ 2 T

Keysight 89600 Vector Analysis Software

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
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Real world system level simulation

Measurement and verification of an FPGA model requiring
complex metrics in the presence of real world impairments.

FPGA Model

Demod & BER

aaaaaaaaaaaaa

. Tiiiiiﬁii

Digital 1/Q

BB Modulation

TCP/IP client and
data streaming
(control channel from Test Exec)

KEYSIGHT

TECHNOLOGIES

SystemVue, Open
FPGA Design Flow
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A Realistic Example
Magnitude and phase calibration for multi-channels

Enhanced FPGA architecture with inter FPGA data transfer

M9703 SystemVue

FPGAD

Halfband Halfband Halfband Calibration
Complex
FIR Filter

Reference

FIR1 FIR2 FIR3
Channel

1.6G5aPS 800MS5aPs 400MS5aPSs
- o . {Coef

800MSaPS 400MSaPS 200MSaPs reloadable)

FPGAl
Calibration Halfband Halfband Halfband Calibration _
Magnitude
Complex Calculate
Channel FIR1 FIR2 FIR3 FIR Flter Magnitude and phase

and Phase M difference

1.6GS5aPS S00M SaPs 400M SaP$s .
. - - (Coef Imbalance at different

800MSaPS 400MSaPS 200MSaPS reloadable) frequency

KEYSIGHT \
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