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1. Quick start

1.1 Setup overview
Figure Fig 1 presents the connections to measure DEMO DA1x05 v3.

POWER SUPPLY USB SPI
APS1612/ 7.5V DAC1x05.exe

[SPECTRUM ANALYZER SPECTRUM ANALYZER

IOUTBP
(DAC Output channel B)

IOUTAP
DAC Output channel A

PULSE GENERATOR
CLK
(DACclock input)

A

SYNCHRONIZED

v . | |
PATTERN GENERATOR _1_ T PATTERN GENERATOR
113 (MSB) to 10 (LSB) Q13 (MSB) to QO (LSB)
(DAC Input channel I) (DAC Input channel Q)

Fig 1. DEMO DA1x05 v3 setup




1.2 Power supply

Table 1.  Power supply
Name Function View
J15 PWR — General power supply 7.5V Vpc
D2 Power-on diode (active red)
TP1 5VOA test point — Analog power supply 5.0 Vpc
TP3 3V3A test point — Analog power supply 3.3 Vpc
TP7 1V8A test point — Analog power supply 1.8 Vpc
TP5 3V3I0 test point — 1/0 power supply 3.3 Vpc
TP9 1V8A test point — Analog power supply 1.8 Vpc
TP2, TP4, GND test point — Ground " DENO 'Ds'lxtiﬂ ‘va".:
TPB, Tp6’ FCBELI!-Z b
TP10
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1.3 Digital signals

Table 2.  Digital signals
Name Function View
J1, 32 CLKP, CLKN connectors — DAC clock input
J5 | data connector — Channel | digital input (10 to 113)
J6 Q data connector — Channel Q digital input (QO to

Q13)
J3, J4 SYNCP, SYNCN connectors — Data sampling clock

output
J5-2 | data connector — SYNCP & SYNCN output
Resistor ~ SYNC output
network connected to J3 and %

J4 DEMO naluoa P 4
(bottom pca:aus -2
side) 3

SYNC output
connected to J5-2
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1.4 Analog signals

Table 3.  Analog signals

Name Function View

J11, J12 IOUTAP, IOUTAN connectors — DAC channel A
analog output signal

Jg, J7 IOUTBP, IOUTBN connector — DAC channel B analog
output signal

J9 RFOUT connector — AQM analog output

J10 LO connector — AQM LO input

Resistor ~ DAC output connected to 'i = ; ; F i‘

network the output transformers
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DAC output connected to
the AQM
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1.5 SPlinterface

Table 4. SPlinterface

Name Function View

J14 SPI connector — USB input for SPI programming J14

D1 SPI diode — Red indicates the proper USB connection

ST4 Jumper - Open for 4-wire SPI interface / Closed for 3-
wire SPI interface

BP1 RESET button — Hardware reset of the DAC registers

J13 SPI test point — External connection to SCS_N, SCLK,
SDIO and SDO
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2. SPI quick start

2.1 Install
STEP 1

Connect the device to a USB port on your PC. Windows ‘Found New Hardware Wizard’
will be launched. Select ‘No, not this time’ from the options available and then click
‘Next’ to proceed with the installation.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘wWindows will search for current and updated softweare by
looking on pour computer, on the hardware installation CO. or on
the Windows Update Web site (with vour permission).

Read our privacy palicy

Can ‘Windows connect to Windows Update to search for
software?

(0 Yes, this time only
Ov
@

d every time | connect a device

Click Mext to continue.

| Mest » ][ Cancel ]

STEP 2

Select ‘Install from a list or specific location (Advanced)’ as shown below and then
click ‘Next’.

Found New Hardware Wizard

Thiz wizard helps pou install software for:

EVALZ3Z Board LUSE <-» Senal

} If your hardware came with an installation CD
42 or floppy disk, insert it now.

‘What do you want the wizard to da?

() Install the software automatically (Recommendad)

(®install from a list or specihic location [Advanced]

Click Mest to continue.

[ < Back JI Mest » J l Cancel I




STEP 3

Select ‘Search for the best driver in these locations’ and enter the file path of the
folder ‘driver_2xx’ in the combo-box (‘C:\driver_2xx’ in the example below) or browse to
it by clicking the browse button. Once the file path has been entered in the box, click
‘next’ to proceed.

Found New Hardware Wizard

Please choose your search and installation options. N‘

s,

(%) Search for the best driver in these locations,

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best dnver found will be installed.

[[] Search removable media (floppy. CO-ROM...]
Include this location in the search:

\C:\driver_2xx v

() Don't search, | will choose the driver to install.

Choose this option to select the device diver from a list. ‘Windows does not guarantes that
the dnver you choose will be the best match for your hardware.

[ < Back ][ Mest » J[ Cancel I

STEP 4

Windows should then display a message indicating that the installation was successful.
Click ‘Finish’ to complete the installation for the first port of the device.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software for:

% USB Serial Converter

Click Firizh to close the wizard.




STEP 5

The Found New Hardware Wizard will continue by installing the USB Serial Converter
driver for the second port of the device. The procedure for installing the second port is
identical to that for installing the first port from the first screen of the Found New
Hardware Wizard.

Once the second port is installed, the device should be ready to be used.

2.2 SPlinterface

STEP 1

Install the LabVIEW Run-time Engine ‘LabVIEW85RuntimeEngineFull.exe’ (if not already
installed).

STEP 2
Start the LabVIEW application “DAC1x05.exe”".

See configuration example below.

DAC1x05D
1. Click'Run continuously’ ™ cuseiyme SPI configuration v2.4 (N8)

3. x4 interpolation

2.PLLOFF |

4.NCO setting (NCO frequency andDatarate) &

5. SYNC frequency selection

6. Click Send'

Fig 2. “USBConfigSetup” window: step 1

The page ‘COMMon-PHINCO’ allows to adjust the main settings of the DAC1x05D750.
The page ‘DAC_CFG’ allows to adjust the gain and the digital offset of each DAC.
The page ‘DAC_AUX’ allows to adjust the current of each auxiliary DAC.

The page ‘load file’ allows to load directly a text file with the register addresses and
values.

The page ‘read’ allows to read the register in the DAC and to save them in a text file.




3. HSDC extension module: generation board

3.1 Overview

The figure 17 shows an overview of the extension module HSDC-EXTMODO01/DB
generation board.
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Fig 3. HSDC-EXTMODO01/DB overview

The HSDC extension module is intended for acquisition/generation and clock generation

purpose. When connected to an ADC demo-board it is intended as an acquisition system
for digital output bits delivered by ADC, either CMOS (HE14 P1 connector) or LVDS DDR
(SAMTEC QTH_060_02 P2 connector).

The board brief specification is shown below:
e 8MB memory size for acquisition pattern;
e 2 x 16-bit channels CMOS up to 200MHz;
e 2 x 16-bit LVDS DDR input data stream up to 320MHz;
¢ On-board or external reference for signal generation.

3.2 HSDC extension module: software initialization

Before using the generation board, the user needs to install software to control the board.
The steps are described below.

Run the application ‘USBConfigSetup.msi’, this will display the following window:



15USB Co nfigurator

/o

Welcome to the USB Configurator Setup Wizard =

ELECTRONIQUE

The installer will guide you thraugh the steps required to install USB Configurator on wour camputer.

WARMING: This computer program iz protected by copyright law and international treaties
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted ta the maximum extent possible under the law.

Cancel

< Back

Fig 4. 'USBConfigSetup’ window: step 1

Click ‘Next’ to proceed with installation process:

#3'usB co nfigurator

/oS

Select Installation Folder

eC

ELECTRONIQUE

The installer will install ISB Configurator to the follawing folder.

Folder:

Toinstall in this folder, click "Mest™. Ta install to a difterent folder, enter it below or click "Browse'

C:\Program FileshElectronigue ConcepthJSE Configurator,

Browsze
Dizk Cost

[ Cancel ] [ < Back. ] | Meut >
Fig 5. ‘USBConfigSetup’ window: step 2
Click ‘Next’ to continue:
#4/USB Configurator Q_C!
Confirm Installation eC
i_ ll_‘u'lf.r(_)Nll u_lll_
The installer iz ready to install USE Configurator on your computer.
Click "Mext" to stait the installation
[ Cancel ] [ < Back ] | et »

Fig 6. ‘USBConfigSetup’ window: step 3

Click ‘Next’ to finish the installation process.




3.3 HSDC extension module: CMOS connector description

The figure 7 shows a brief description of the hardware connection on the HE14
connector:

Pk CHE{sn
Pl CHOj]
P CHEEY
i cHO{a)
Pk D]
P1a_CHOY
Pl CHOR
P14 CHORY
ik CHOR
Pk CHORY
Pl CHOR
ik DO
P14 _CHODY
Pk CHOR
Pk CHOf]
Pik_cHOR

Bl EEEEEEEEEE
HEH A EE A EE

o naaanunnni

!K|FY¥EKK¥"’E'—'
DOLOLLLULGOOOOO0O0dan

a0
o

PHOCSHHS  3om ——  BHOO
PIDCSH[g  Im ——  mios
PD_CoH[IS - BLT
PILCSHNE 2w Ll ]
PB_Cati[11]  —— Eite
| PIDCHND o 140
Pl_CeHE 14
PHD_CsH BHiE
P0_Coh) 11k
PHD_CoH R e
PiD_CsHER miid
| Pincenlg
PHD_CSHPY

[

[

B8
R3S

138
R

Pib_CeH[E)
N T
P1D_Csnp

b [ [
]

I

I L]

!IKL#’E!KKK’EE'—&;Q&- -a.-»a.L

'f-\
gk
Ers
\Z

T
o -
£EE PiB

5] m -

CATA_CLOOKS

Fig 7. HSDC extension module: HE14 CMOS hardware schematic overview

The HSDC extension module will generate data in CMOS level using the on-board clock
generated by the internal PLL, refer to as pDFS_CLK][0]/nDFS_CLK][0] that will be used
by the FPGA.



3.4 HSDC extension module: FPGA flash
To get access to the software control of the generation system, run the ‘USB
Configurator.exe’. If a HSDC extension module is connected to the user system it will
display the following window:

- USB Configurator - Electmnl.que Concept - V1,3 Q@ﬁ
Eie  Yew
= iz ELCO 17%: CGAP board man conirml 4
Fower status
BV inpit: OK <33 0K 1V OK ~IVECLK: OK A0 3
FPGA Stabus
Power. OK BeSirmam: configummd and unning WHOL Vermon: 01 Rasat FFGA
FPGA Configuration Rash
Fath type: M25P20
Tobe done oﬂw Coniguration fie: s L5AP Software' CGAP FPGA bn w0 | e 0 Browse
at first use | Emse { Progam [ _vety | (NANNRANANTARERERNNNARNARNAN] Sccoesshd

Memory status

Numbar of devices: 4 Davice size: 4 Mo Total mamory size: 16 M = 2 MB = 524 288 vecton

Fig 8. ‘USB Configurator’ window: board main control

This window gives an overview of the current status of the board connected. If supply is
not connected, a FAIL status appears on the Power status field.

The user needs to flash the FPGA with the appropriate bin file. With
‘cgap_v03_DFS_FE_3V3_GEN.bin’, the FPGA will use the falling edge (RE for rising
edge) of the clock delivered by the on-board DFS (Data Frequency Synthesizer) that
refers to the embedded PLL, which is either LMKO3000C or LMK03001C.




3.5 HSDC extension module: DATA clock configuration

To generate the digital input pattern on P1 connector (CMOS mode), the user needs to
choose the wanted data and clock frequency. In our example, the frequency used for
acquisition is 76.8MHz:

1. Go to 'DATA clock configuration' 2. Select between ‘Internal
10MHz" or external reference

| LA Configurator - Electronique Concept - ¥1.3 ;.E.|
- |
| Ee Yuw
= W) ELCO 123 CGAP board main contol
= ANV shiok 2aobmemion FPGA Configuration Rlelprence Select
¥ DATA clock configuration Data Clock configuation.  native configuestion (=) Inteenal 10 MHz
7 P - ,
7 F’:x:::::: Diata Clock input intemal syrthesizer [DFS) O SMATREF input
& Debug luncions Data Clock polarity: actrve on laling edge
Drata Frequency Synthemzer
Data Clock. Frequency Conlfigus stions Synthesizer is LMEO3001C
LMEO3001 112 MHz - 112 MHz2 [112.000 MHz] -~
LMKD3001 122 83 MHz - B1.44 MHz [122 880 MHz|
LMEO3001 12288 MHz - 122 88 MHz [122 880 MHz]
LMK03007 1536 MHz - 1536 MHz {153 600 MHz]
LMK03001 157 MHz - 157 MHz [157.000 MHz]
LMEO3001 184 32 MHz - 184.32 MHz [184.320 MHz]
LME0O00Y. 385 36 g~ 5148 B A 151 440 MM o]
LMKO3001 245.76 MHz - 245.76 MH: [245.760 MH1 .
| Updse | ew.. | [ cop. | | £t Delete
%" Reset & Configure DFS
: :“‘:"’5::5‘“’ 3. Selectthe DATA and clock
yrcheorize outputs
- W Reset FPGA DCM: rrequ en Cy
4. Click'Update’ =» update of the & Wafor FPGA DCM locked
o hequency. 245 760 MH
PLLandFPGA synchronization 7 Stat FPGALoge Acusloou 2570l
Data Phase Shit
Limts  (other kower lmit may apply)
1.472 |8 o =1.771 rs < Phase Shift 5 1.771 s (Phase Shift Step = 0.023 ns)

Fig 9. ‘USB Configurator’ window: DATA clock configuration

The FPGA configuration indicates which configuration file has been programmed in
FPGA.

Depending on the wanted frequency, it leads to a certain range of the embedded PLL.
The combination of the 2 proposed PLL allows the user as many frequencies as possible.
Unfortunately, that requires to have 2 boards, one for each PLL.

On the CD, there are 2 configurations files that already defines frequencies for the DFS
and AFS (AQM clock configuration that we don’t use here). Copy these files to the
directory “C:\Documents and Settings\All Users\Application Data\Electronique
Concept\UsbConfig” to get access to these frequencies.

In the example, we use the PLL LMKO03001. When selecting the file ‘LMK03001 245.76
MHz — 245.76 MHz’, both data and clock frequencies are set to 245.76 MHz. The pattern
will be generated at data clock frequency and the clock provided on connectors DATA
(CMOS) and DATA+/DATA- (LVDS) will provided at clock frequency. Pin DATA can go
only up to 250 MHz.

If one or several red cross appear, check that the reference is available (if external) or
that the setting fits with the PLL.

Note: you can edit the LMK file by clicking on the “Edit...” button to define your own
frequency, as long as you respect the frequency range defined by the PLL.



3.6 HSDC extension module: pattern generation

The clock frequency is defined, and the board is ready to generate the pattern:

1.Go to Pattern Genertion | 2. Selectthe pattem for channel | |

Bl Yew /
= Kl ELCD 133 CGAP board man contscl  Gaurcs i Soac > _
o clock configusstion
custion FleA stuse: 76 Mspa\14one\245 7EMsps_1 tone_10MHz_OGBFS_B55%6pts | pal | _Browse. |
Crires > FleB: | udies 51516245 76 Msps\I tone 245 7EMsps_I-tcrw_|OMHz_OGBFS_65536ts 00w Browse.. |
5 Ocbug unctons * Chanel 0 Output Conligueaion

Source hom fle A i\f.l i shited nght by | 0 i--| bits. x .
Sasce s ocaledon ougutbetween |15 ] Ms8land [0 | 2. Select the pattern for channel Q |

15914 13 2. 1 10 9 8 7 6 5 4 3 2 1 0
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3. Click 'Load'

4. Click'Generate’ ‘

Fig 10. ‘USB Configurator’ window: pattern generation




Example

The figure 11 shows an overview of the extension module HSDC-EXTMODO01/DB
generation board with DAC1405D750 demoboard.
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Fig 11. HSDC extension module and DAC1405D750 demoboard setup






