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1. I ntroduction

IDT offers a wide range of high performance RF products, many of which can be controlled with serial and/or parallel
interfaces.

To aid its customers in testing these devices, IDT has developed a Product Evaluation Solution (EVS). | DT6s EVS Kk i
consists of:

A standard Product Evaluation Kit, EVr (the product mounted on an evaluation board)

i The RF Digital Control Board

9 All necessary cabling

9 The RF Digital ControlSof t war e downl oaded from | DTés website

The purpose of this application note is to assist customers to properly set-up the EVS hardware and software to control
the Product on an evaluation board or EVkt.

2. Requirements

Customer-supplied hardware:

Computer or laptop:

9 Must run the Microsoft WindowsE Operating Systems.
I Customer must use powered USB port on the computer or laptop to the RF Digital Control Board.

Power supply:

I Customer must provide a separate regulated 3 to 5 V input to the Product EVr Vdd connection.

IDT supplied hardware:

RF Digital Control Board (USB-based)

Micro-B to USB cable (similar to the USB cable used for cell phones)
Ribbon Cable (connects RF Digital Control Board to Product EVr)

| DT6s HENwduct

= = =4 =

IDT supplied software:

9 RF Digital Control Software downloaded from www.idt.com website.
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JE—

Figure 1 - EVS hardware configuration

3. RF Digital Control Software Overview

The RF Digital Control Software is a complied LabVIEW application that controls IDT's Product EVyt using the RF
Digital Control Board. The RF Digital Control Board utilizes F T D IUSBsto serial/parallel converter chip, which has
been assembled by AdaFruit. The RF Digital Control Software does not require users to have LabVIEW software
installed. The installation application, will install all the drivers and runtime engines needed.

4. Customer Tools and Resources

IDT provides customers the following tools and support of the EVS solution

I This Application Note

9 EVS Configuration & Installation Video available at: www.idt.com.
i RF Digital Control Software available at: www.idt.com.
1

RF Product Datasheets provide detailed information on the EVyr. Available at: www.idt.com.
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5. Installation Overview

The following installation procedure provides a quick view of the overall installation process. Please visit each section
of this application note for a detailed description of each installation step.

1) Obtain the EVS hardware solution for the specific product you plan on evaluating from your IDT Sales
Representative.
i) NOTE: Always follow proper ESD handling procedures when handling electronic components to
avoid damage.
2) Download the RF Digital Control Software from www.idt.com .
3) Follow the Software Installation procedure in this Application Note or video.
4) Using your own cables and regulated power supply, make the proper connections to V44 (0or V) and ground on the
EVr for the product you are evaluating.
i) NOTE: Check the Product Datasheet for the correct Vdd supply voltage range before applying vdd.
Datasheets can be found at www.idt.com
5) Connect the RF Digital Control Board to a powered USB port on your laptop using the USB cable provided.
6) Connect the RF Digital Control Board to the Product EVr using the cable provided. This Application Note
provides instructions for each Product EVr.
7) Launch the RF Digital Control Software on your laptop and select the specific part number for the EVir you are
testing.
8) Using your own cables and test equipment, connect the RF signal to the Product EVr. Use the RF Digital Control
Software to digitally control the part during your evaluation.
i) NOTE: Do not apply the RF signal to the Product EVyr until after Vdd and Logic Voltages are
applied to the EVyr (in that order).
i) The product may start in an unknown state. Command product to any state upon startup.
9) When your evaluation is complete:
i) Turn off and disconnect the RF signal applied to the EVr.
i) Turn off and disconnect the Logic voltage and Vdd voltage applied to the EVKIT.

6. Software Ins tallation Procedure

After downloading the RF Digital Control Software from www.idt.com the file needs to be uncompressed. Windows
should do this automatically. From this folder right-click on the file Setup (Figure 2) then select Run as administrator.
The installation wizard will install the LabVIEW runtime engine, the drivers for the RF Digital Control Board, and the
user interface to control the products.
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=

[==]=]
C}Q [ » DIGITAL CONTROL SOFTWARE » ~ | 44 || Search DIGITAL CO... £ |
Organize * Include in library » Share with » Burn Mew folder =« [ .@.
45 Favorites i Mame . Date modified Type Size
4. Downloads . bin 7/17/201511:02 AM  File folder
=] Recent Places , Documents T/17/201511:12 AM  File folder
| ) license 7/17/201510:06 AM  File folder
4 Bl Desktop - | parallel_option 4/30/20151:40 PM  File folder
4 [ Libraries | supportfiles T/17/201511:03 AM  File folder
> [5] Documents [E| Digital Control Software 7/16/2015 4:27 PM  Windows Media A... 147,890 KE
> J’ Music & nidist.id 7/17/201511:03 AM 1D File 1KB
> [ Pictures 1/29/20158:05 AM  Application 1,360 KB
> B8 Videos i | setup 7/17/201511:03 AM  Configuration sett... 17 KB
4 2 Sapkota, Gopal . WARNING 3/23/201510:53 AM  Text Docurment 1KB
iz Contacts
> | Desktop

> & Downloads
» | {r Favorites
s Keterex
# Links
> 2 My Decuments
Jl My Music
= My Pictures
> @ My Videos
# Saved Games
> 5 Searches
> Trarinn

10 items

Figure 2 - Software Installer zip folder

Once the installation wizard starts, you can choose the destination directory (folder) to place the application file. Click

next once you have chosen the destination directory.
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9 DSA_installer = |[ == ]

Destination Directory
Select the primary installation directon.

All zoftware will be inztalled in the following locationz. To ingtall zoftware into a
different location, click the Browsze button and zelect another directaory.

Directom for DSA_installer

|C:"-.F'n:|g|—c|m Files {<BE)dsa_new" | [ Browse...

Directory for Mational Instruments products

|C:"-.F'n:ug|ﬁm Files {86} Mational Instruments™. | [ Browse. ]

[ << Back ][ Mext = ] [ Cancel ]

Figure 3 - Directory locations for software installer file folder

The next step is to accept the software license agreement. Please read the license terms and conditions carefully and
accept the license agreement. The software will not be installed without accepting the software license agreement.

) DSA_installer [= ][ = | =]

|
License Agreement

“'ou must accept the licenses displayed below to proceed.

LICENSE TERMS AND CONDITIONS
IDT Radio Frequency (“RF”) SOFTWARE

READ THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT
CAREFULLY BEFORE OPENING THE PACKAGE CONTAINING THE
SOFTWARE AND THE ACCOMPANYING USER DOCUMENTATION
(COLLECTIVELY, “IDT RF SOFTWARE™). BY OPENING THE PACKAGE
CONTAINING THE IDT RF SOFTWARE, YOU ARE ACCEPTING AND
AGREEING TO THE TERMS OF THIS LICENSE AGREEMENT.

License Grants. [DT grants to Licensee a personal, non-exchisive, non-transferable,

nrn_accimnahla iranca far tha tarm ~f thic A craamant frr T irancaa'c internal nea Aanlr tn i

@ | accept the License Agreement.

1 | do not accept the License Aareement.

l <{ Back ” Meut > ] [ Cancel

Figure 4 - License Terms and Conditions
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Once the installation is complete, a shortcut for the applicatoni s aut omati cally stored in th

DIGITAL
CONTRO...

Figure 5 - RF Digital Control Software stored in users desktop

After the Digital Software Control application installation is complete, the software will load the necessary drivers for
the RF Digital Control Board which utilizes the FTDI chip. The device driver installation wizard will automatically start
running. Click the Extract buttont o conti nue the installation of FTDIG&s devi

F 1
A FTDI CDM Drivers (&= ]

FTDI CDM Drivers

Click 'Extract’ to unpack version 2, 12.00 of FTDI's Windows
driver package and launch the installer,

www ftdichip.com

< Back Extract Cancel

Figure6-FTDI 6 s device driver installation
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Please accept the license agreement and click Nextt o f i ni sh t he i nstal
installation is complete, users will be able to run the RF Digital Control Software Application.

Device Driver Installation Wizard

License Agreement

To continue, accept the following license agreement. To read the entire
agreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE -
INSTALLING THE RELEVANT SOFTWARE: |
This licence agreement (Licence) is a legal agreement between you e
(Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 1HH,
Scotland (UK Compary Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor{Saoftware).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE -

ence then

i@ | accept this agreement [ Save As ] [ Print
(71 | dont accept this agreement
cBack || Ned> | | Cancel
Figure7-FTDI 6s device driver | icense agreement

of

FTDI
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7. RF Digital Control B oard

7.1. RF Digital Control BoardInformation

Figure 8 - RF Digital Control Board

The RF Digital Control Board is built by a company called AdaFruitwh i ch util i zes FTh&dade2 FT232I
headers with 10-pins used for making digital connection. The header uses standard 100 mil spacing between the pins.

Datasheetsf or | DT 6 BVKIFP and BRiDigttal Control Board datasheet can be found in the links provided below:

RF Digital Control Board : http://www.ftdichip.com/Support/Documents/DataSheets/ICs/DS_FT232H.pdf
DSA:_http://www.idt.com/products/rf-products

8. Cable Connection

Cables are provided to make the connection between the RF Digital Control Board and the Product EVy,1. Please refer
to each figure and table below for correct pin connection using the cable.

NOTE: The Product EVKIT may get damaged if proper procedures are not used.

8.1. RF Digital Control Board

The USB to micro-B cable (similar to cell phone USB cables) is connected from the computer to the RF Digital Control
Board. Please refer to the pin configuration tables for each product below for correct connection from the RF Digital
Control Board to the Product EVr.
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Figure 9 - Top and side views of cable connections of RF Digital Control Board

Figure 9 shows the pin connection on the RF Digital Control Board. The ribbon cable is connector to the right side
header (when looking into the USB connector). Make the brown cable align with the 5 V pin and the black cable with
pin D7. A single wire is used to make a connection from the CO pin of the RF Digital Control Board to the VMODE pin
of the Product EVyr,
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8.2. F1950EVB

8.2.1. Serial Control Mode

Users should connect a supply voltage between 3 V to 5 V to VDD of the F1950EVB (Product EVr). Refer to Table 1
and Figure 10 for correct serial pin connection between the RF Digital Control Board and the F1950EVB.

£ 0 W W W O DY I

o Mo
jo O ~' ~‘
VDD \E

Figure 10 - Serial Mode pin connection for F1950EVB

Table 1 - Serial Mode pin connection for F1950 EVB

Rgoalt%glal Wire Color F1950EV.B Rgoalt%gial Wire Color F1950EV.B
Board Board Pin Board Board Pin

(03°] 5V BROWN
C8 GND RED GND
Cc7 DO ORANGE CK
C6 D1 YELLOW DATA
C5 D2 GREEN
C4 D3 BLUE CSI/LE
C3 D4 PURPLE
Cc2 D5 GREY
C1 D6 WHITE
CO0 Single Wire| VMODE D7 BLACK
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8.2.2. Parallel Control Mode

For parallel control mode, users needtorunthe A EEPR OGO ap p | gramathe CBUS pih af theoRF digital
Control Board. The supply voltage for the VDD should be between 3V to 5V. Please refer to Table 2 and Figure 11 for
the correct direct/latched parallel pin connection between the RF Digital Control Board and the F1950EVB.

VDD
V U U
~ PIN1-1950

Figure 11 - Parallel mode pin connection for F1950EVB

Table 2 - Parallel Mode pin connection for F1950EVB

RCFoal'ggﬁl Wire Color F1950EV_B Rcllzoaltgrgﬁl Wire Color F1950EV.B
Board Board Pin Board Board Pin

C9 5V BROWN
C8 GND RED GND
C7 DO ORANGE DO
C6 D1 YELLOW D1
C5 D2 GREEN D2
C4 D3 BLUE D3
C3 D4 PURPLE D4
C2 D5 GREY D5
C1 D6 WHITE D6
CO Single Wire| VMODE D7 BLACK CSI/LE
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8.3. F1951EVB

8.3.1. Serial Control Mode

Users should connect a supply voltage between 3V to 5V to VDD of the F1951EVB. Refer to the Table 3 and the
Figure 12 for correct serial pin connection between the RF Digital Control Board and the F1951EVB.

REIa2
C16 sEo
R1C-a=
S5 Ttz

PIN1-1950 _, g
Cl12owg -~ | J

""" L

4 ‘I e LA
,_'f']*’m@r 07, 7012
JJ3 ® U

2

o

Figure 12 - Serial Mode pin connection for F1951EVB

Table 3 - Serial mode pin connection for F1951EVB

RCFo[r)1Itgrlc;[f1| Wire Color thasrijEFXEB R(l::oalt%gﬁl Wire Color ';tzsréEF\,/IE
Board Board

C9 5V BROWN
Cc8 GND RED GND
Cc7 DO ORANGE CLK
C6 D1 YELLOW SDI
C5 D2 GREEN
C4 D3 BLUE CSI/LE
C3 D4 PURPLE
Cc2 D5 GREY
C1 D6 WHITE
CO Single Wire RSTb D7 BLACK
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8.4. F1953EVB

8.4.1. Serial Control Mode

Users should connect a supply the voltage between 2.7V to 3.3V to VDD of the F1953EVB. Refer to Table 4 and
Figure 13 for correct serial pin connection between the RF Digital Control Board and the F1953EVB.

. i -
BB 7
Ll % .

Figure 13 - Serial Mode pin connection for F1953EVB

Table 4 - Serial mode pin connection for F1953EVB

“Control|wire Color | F19538V8 | FE0R0R ) e Color | FLOS3EVE
Board Board
C9 5V BROWN
C8 GND RED GND
C7 DO ORANGE CLK
C6 D1 YELLOW DATA
C5 D2 GREEN
C4 D3 BLUE CSI/LE
C3 D4 PURPLE
C2 D5 GREY
C1 D6 WHITE
Co Single Wire| VMODE D7 BLACK
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8.4.2. Parallel Control Mode

For parallel control mode users needtorunthe A EEPR OGO a p p | gramathe CBUS pih af theoRF digital
Control Board. The supply voltage for the VDD should be between 2.7V to 3.3V. Please refer to Figure 14 and Table 5
for the correct direct/latched parallel pin connection between the RF Digital Control Board and the F1953EVB.

¥

Figure 14 - Parallel mode pin connection for F1953EVB

Table 5 - Parallel mode pin connection for F1953EVB

RCFo[r):tgrg?I Wire Color | F1953EVB Rcllzo[r)llt%gﬁl Wire Color | F1993EVE
Board Board Pin Board Board Pin

c9 5V BROWN
cs GND RED GND
c7 DO ORANGE DO
Cé D1 YELLOW D1
G5 D2 GREEN D2
C4 D3 BLUE D3
C3 D4 PURPLE D4
c2 D5 GREY D5
Cl D6 WHITE
CO Single Wire| VMODE D7 BLACK CS/LE
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8.5. F1956EVB

8.5.1. Serial Control Mode

Users should connect a supply the voltage between 3.0V to 5.0V to VDD of the F1956EVB. Also supply 5V to VDD
(J10 on the F1956EVB) to provide voltage to 10 pin DIP Switches for serial address word control. Refer to Table 6 and

Figure 15 for correct serial pin connection between the RF Digital Control Board and the F1956EVB.

Figure 15 - Serial mode pin connection for F1956EVB

Table 6 - Serial mode pin connection for F1956EVB

RF Digital
Control
Board

Wire Color

F1956EVB
Board Pin

C9

C8

C7

C6

C5

C4

C3

c2

C1

Co

Single Wire

VMODE

RCIZ:ol?lltgrlc;[?l Wire Color F1956EV.B

Board Board Pin
5V BROWN

GND RED GND
DO ORANGE CLK
D1 YELLOW DATA
D2 GREEN
D3 BLUE CSI/LE
D4 PURPLE
D5 GREY
D6 WHITE
D7 BLACK
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