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KWHAT WE Do h
Hittite Microwave Corporation is an innovative designer and manufacturer of analog, Amplifiers Mixers
digital, mixed-signal ICs, modules, subsystems and instrumentation for RF, microwave  attenuators Mods & Demodulators
and millimeterwave applications covering DC to 110 GHz. Our RFIC/MMIC products Broadband Time Delays Mux & Demux
are developed using state-of-the-art GaAs, GaN, InGaP/GaAs, InP, SOI, SiGe, CMOS Comparators Passives
and BiCMOS semiconductor processes utilizing MESFET, HEMT, pHEMT, mHEMT, Data Converters Phase Shifters
HBT and PIN devices. We offer over 850 products across 28 product lines: DC Power Conditioning PLLs
DC Power Management PLLs w/ Integrated VCOs
We also design and supply highly integrated custom ICs, modules, subsystems and DROs Power Detectors
instrumentation that combine multiple functions for specific requirements. We select Filters - Tunable Sensors
the most appropriate semiconductor and package technologies, uniquely balancing Freq. Dividers & Detectors Signal Generators
digital and analog integration techniques. Freq. Multipliers Switches
. . . . High Speed Digital Logic Transimpedance Amplifiers
Our custom and standard products support a wide range of wireless / wired communi- Limiting Amplifiers VGAs
g Amp
cations and radar applications for the following markets: - VCOs & PLOs

Automotive
Telematics & Sensors

Microwave & mmWave Communications
Backhaul Radio Links

= Multi-Pt Radios & VSAT

Broadband

CATV, DBS, WiBro,WiMAX, WLAN,
Fixed Wireless & UWB

Cellular Infrastructure

GSM, GPRS, CDMA, WCDMA,
UMTS, TD-SCDMA & 4G/LTE
Fiber Optic

0OC-48to 100G

Military
C°l, ECM & EW

Space
Payload Electronics

Test & Measurement

Commercial / Industrial
Sensors & Test Equipment

bl

Every component is backed by Hittite Microwave’s commitment to total quality. HMC is ISO 9001:2000, AS9100 B and ISO/TS 16949:2002
certified. Every Hittite employee and subcontractor is responsible for maintaining the highest level of quality. We are constantly working
towards improvement of our procedures and processes, thus providing our customers with products that meet or exceed all requirements, are
delivered on-time and function reliably throughout their useful life. )

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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Notice
Hittite Microwave Corporation has prepared this manual for use by Hittite personnel and customers as a
guide for the proper installation, operation, and maintenance of Hittite equipment and computer programs.
The drawings, specifications, and information contained herein are the property of Hittite Microwave Corpora-
tion, and any unauthorized use or disclosure of these drawings, specifications, and information is prohibited,;
they shall not be reproduced, copied, or used in whole or in part as the basis for manufacture or sale of the

A

equipment or software programs without the prior written consent of Hittite Microwave Corporation.
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1.

Introduction

This document describes the usage and functionality of the HMC-DKOO08 Serial/Parallel USB Interface (SPUI).
The HMC-DKO008 Serial / Parallel USB Interface Designer’s Kit enables users to interface with Hittite’s family
of digital attenuators, interface driver and variable gain amplifiers. This kit includes PC compatible software
that generates a Graphical User Interface (GUI) allowing the user to:

e Set the attenuation/gain state of the HMC attenuator/amplifier

* Observe the serial data, clock, latch & reset signals sent to the HMC device
e Switch between serial and parallel control modes

e Monitor and control active bits in parallel mode

e Construct custom serial signals to send to the HMC device

The HMC product to be communicated with must be mounted on its evaluation board. Only one HMC
product can connect to the SPUI at a time.

. Package Contents

Verify that all the items listed in Table 1 are included in the shipment.

Item Quantity

HMC-DKO008 Serial/Parallel USB Interface Board
12” 18 Pin Flat Ribbon Cable

6’ USB A Male to USB B Male Cable

CD ROM (Contains User Manual and software)

RN G O I O Y

Table 1: Packing List

. Compatible HMC Products

Visit www.hittite.com and check the HMC-DKO008'’s information page for the most current list of HMC products
that are compatible with the SPUI.

. Operating Environment

The SPUI is designed for use in a laboratory setting at ambient room temperature (25°C) and is not protected
against moisture. The SPUI has an electrostatic discharge (ESD) rating of +/-3000V, however the HMC
product interfacing with the device may have a lower rating (check the product’s datasheet for its specific
ESD rating). Use appropriate ESD procedures and precautionary measures when handling all electronic
hardware.

4 \ Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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5. Setup and Installation

5.1 User Provided Equipment

In addition to the items provided in the HMC-DKO008, the user must provide the following equipment to
communicate with HMC products.

e DC Power Supply
e DC cables

e Computer (PC) with
* Internet connection
 Standard USB port
* Operating system of Windows 2000, XP or Vista

5.2 Driver Installation

Before running the SPUI software for the first time, install all necessary hardware drivers.

1. Go to the following website:
http://www.ftdichip.com/Drivers/D2XX.htm. Choose the latest driver version for Windows.

2. The pop-up box in Figure 1 should appear to the screen. Click Save.

File Download ] x|

Do you want to open or save this file?

El! Mame: CDM 2,04, 16 WHOQL Certified. zip
Type: Compressed (zipped) Folder, S336KE

From: wwww.ftdichip.com

Open Save T Eancel

v &lways ask before opening this type of file

l.--‘ “while files from the Intermet can be uzeful, zome files can patentially
harm your computer. |f pou do not trust the zource, do not open or
zave thig file. What's the risk?

Figure 1. File Download Pop-up Screen.
When prompted, specify the location to which to save the zip folder for driver installation.

3. Open the downloaded zip folder. Save (extract) the folder inside by dragging it to a known
location on the PC.

5.3 Hardware Setup

Connect all hardware according to Figure 2.

1. Connect the desired HMC product’s evaluation board to the SPUI board through the ribbon
cable provided in the kit. Ensure that pin1 of the evaluation board connects to pin1 of the SPUI
board through pin1 of the ribbon cable.

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com I 5
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i. Pin1 of the evaluation board is the Latch pin
ii. Pin1 of the SPUI board is marked with a white dot (also the Latch pin)

iii. Pin1 of the ribbon cable is marked with a red line

Power
Supply*

DC CABLES*

DC Pins Serial/Parallel
USB Interface
(SPUI Board)

Header '

USB Interface

RIBBON CABLE

Header

USB CABLE

Evaluation PCB

* DEVICE MUST BE PROVIDED BY THE USER.

Figure 2: HMC-DK008 Block Diagram

2. Connect the SPUI to the USB port of the desired PC’s CPU through the USB cable provided in
the kit. The PC should then detect new hardware called DLP2232M.

3. The Found New Hardware Wizard in Figure 3 should appear. Click the radio button next to the
“No, only this time” option. Click Next.

Found New Hardware Wizard

Welcome to the Found New
. Hardware Wizard
3

‘Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
= Web site [with your permission).

Can ‘Windows connect to Windows |pdate to search for
software?

€ Yes, this time only
 Yes, now and every time | connect a device
& Mo, not this time

Click Next to continue.

< Back I Next > I Cancel

Figure 3. Hardware Wizard Screen 1.

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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4. The screen in Figure 4 will appear. Click the radio button to select the “Install from a list or
specific location” option. Click Next.

Found New Hardware Wizard ‘

. This wizard helps you install software for:

DLP2232M

‘\') If your hardware came with an installation CD
\@ or floppy disk. insert it now.

What do you want the wizard ta do?

" Install the software autornatically (R ecommended)

@ {nstall from a list or specific location [Advancedf

Click Next ko continue.

< Back I Next > I Cancel

Figure 4. Hardware Wizard Screen 2.

5. The screen in Figure 5 will appear. Browse to the location of the files extracted from the zip
folder (see Step 3 of section 5.2). Click Next.

Found New Hardware Wizard )

Please choose your search and installation options. N\

>

& 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 driver found will be installed.

W Search removable media (floppy. CO-ROM...]

¥ Include this location in the search:
ID:\ L] Browse |

" Don't gearch, | will choose the driver ta install,

Choose this option to select the device driver from a list. Windows doss not guarantee that
the driver you choose will be the best match for pour hardware.

< Back I Nest > I Cancel

Figure 5. Hardware Wizard Screen 3.

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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6. The screen in Figure 6 will appear. Click Finish.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% USE Serial Converter &

Click Finish to close the wizard.

< Back Cance!

Figure 6. Hardware Wizard Screen 4.

5.4 Software Installation
Install the SPUI software by following the instructions in this section.

1. Locate the setup icon on CD-ROM and double click on it. The CD should then automatically
begin loading the SPUI software to the PC by launching the pop-up box shown in Figure 7.

8 Hittite SPUI Control Installer,

Sittite

MICROWAVE CORPORATION

arn. Thiz program will
tol the controller board

i installer iritializes.

Figure 7. Software Installation Screen 1.

4. Once the installer finishes initializing, the screen in Figure 8 will appear. Leave all directory

8 \ Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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locations as the default locations (unless otherwise desired). Click Next.

W Hittite SPUI Control Installer =3

- v
Destination Directory @I1Ittlt€
Select the primary installation directory.
MICROWAVE CORPORATION

All zoftware will be installed in the fallowing locations. Ta install software into a
different location, click the Browse button and select anather directary

Directory for Hittike SPUI Contral Installer
|C:\ngram FileshDWGA 2.1%

H Browse.. ]

Directary far Wational Instruments products

|E:\F'mgram Files'M ational Instrumentsh | [ Browse..

[ <c<Back || MNest>> | [ LCancel

Figure 8. Software Installation Screen 2.

5. The screen in Figure 9 will appear. Read though the Hittite Microwave Corporation licensing
agreement and click the “I accept the License Agreement” to accept. Then click Next.

8 Hittite SPUI Control Installer =19
v v
License Agreement @ I1Ittl t€
‘'ou must accept the licenses displaped belaw to proceed.
MICROWAVE CORPORATION

HITTITE MICEOWAVE CORFORATICN

END USEFR SOFTWARE LICENIE AGREEMENT

In return for acoguiring a license frow Hittite Microwave
Corporation ("Hittite'") to use the computer software included in
thiz distribution (the "ZJoftware," which mav include calibration
software, driwvers and other software produced by Hittite and its

third-party licensors), you agres to the following terms and
conditions:

][5

1. GRANT OF LICENSE: Hittite grants to you, an individual or
husiness, & nonexclusive, nondtransferable license (a) to use the
SGoftware on any nuwber of systewms where a Hittite product (a
"Product™) iz used and (k) to make one additional copy of the
Joftware solelv for backup purposes. You are not licensed to make ¥

() | accept the License Agreement.

Figure 9. Hittite Microwave Corporation License Agreement.

6. The screen in Figure 10 will appear. Read through the National Instruments licensing agreement

and select the radio button next to the “I accept the License Agreement” to accept. Then click
Next.

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com I 9
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i

License Agreement
‘r'ou must accept the license(s) displayed below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT ﬁ’

IMSTALLATION MOTICE: THIS 12 A CONTRACT. BEFORE YOLU DOWRNLOAD THE SOFTWARE
AMNDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOVWHLOADING THE SOFTWARE AMNDIOR CLICKING THE AFPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMEMNT AMD vOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOL DO NOTWISH TO
BECOME APARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
COMNDITIONS, CLICK THE APPROPRIATE BUTTON TO CAMCEL THE INSTALLATION PROCESS,
DO NOTINSTALL OR USE THE SOFTWARE, AMD RETURN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (IMCLUDING ALL ACCOMPANYING WRITTEMN
MATERIALS, ALOMG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL
RETURMNS SHALL BE SUBJECT TO MI'S THEM CURRENT RETURM POLICY.

1. Definitions. As used in this Agreement, the following terms have the following meanings:

[

| da not accept the License Agreement.

<< Back I Mest »» I LCancel |

Figure 10. National Instruments License Agreement.
7. The screen in Figure 11 will appear. Click Next to begin installation.
sl
SHittite

Adding or Changing
+Hittite SPUI Contral Installer Files

= Hittite SPUI Control Installer,

Click the Nest button ta begin installation. Click the Back button to change the installation settings.

[§ava File... ] [ << Back ” Mewt > | [ LCancel

Figure 11. Software Installation Screen 1.

8. Figure 12 will appear as software begins installing on the PC.

10 Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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# Hittite SPUI Control Installer =3

SHittite

MICROWAVE CORPORATION

Overall Progress: 0% Complete

l l

Figure 12. Software Installation Screen 2.

9. When the software is done installing on the PC, the screen in Figure 13 will appear. Click Finish
to complete software installation.

4 Hittite SPUI Control Installer

Installation Complete

The installer has finished updating yaur spstem,

<« Back Next >>

Figure 13. Software Installation Finish Screen.

10. Itis recommended to click Restart per Figure 14. This will reboot your computer and complete the
software installation.

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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DYGA control project x|

“You musk restart your computer to complete this operation.

T It you need to install hardware now, shut down the computer. |f pou
choose to restart later, restart your computer before running any of this

software.

Shut Down I Restart Later |

Figure 14. Recommended Restart Screen.

5.5 Software Usage

Click the Windows Start button. Locate the SPUI Control Software (in the Programs menu) and click the
HMC SPUI Control icon. The GUI shown in Figure 15 should appear to the screen.

P! DKOOB SPUI Control GUI

prcumver: bl ol ol ol ol o o o0
l—
Lo ore o of ofe] off o] o]

Attenuation Value

Figure 15. GUI Display.

6. Digital Controller GUI Usage

Before initiating communication, ensure that the software program is the most current version. Check the
revision of your software (found in the About tab) and compare it with the most current revision listed on
the HMC-DKO008 information page on the Hittite Microwave website (www.hittite.com). If there is a more
recent version available, contact the Applications group to receive the latest SPUI software.

If your evaluation board has DIP switches, they will be disabled once the ribbon cable has been connected
to the board. These switches cannot be used to control the HMC part while the HMC-DKO0O08 is in use.

6.1 Connecting to HMC Product

1. Click the Connect button on the GUI screen. Once a connection has been established the
button will turn green and change to say “Connected”.

2. Select the HMC product the be controlled from the “Part Number” drop down menu.

6.2 Basic Control
6.2.1 Serial Communication

All HMC products that are compatible with the SPUI can communicate serially. To send serial data to the
HMC product, keep the Serial setting in the “Data Input Type” drop down box.

12 \ Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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Enter the desired attenuation level in the “Attenuation State” field.

Note: If the HMC product does not support the entered attenuation state, the SPUI will automatically
round the entered value to the closest valid attenuation state.

6.2.2 Parallel Communication

If the selected HMC product is capable of parallel communication, a Parallel option will be available. To
send parallel data to the HMC product, select this option. The screen in Figure 16 will appear.

B! DKODB SPUI Control GUI

Att Value

(comected|

Figure 16. Parallel Communication Screen.
The desired attenuation level can be entered in two ways:

1. Type the attenuation value into the “Attenuation Value” field. The LEDs corresponding to the
active bits required for the entered state will illuminate.

2. Click the LEDs corresponding to the bits required to achieve the desired attenuation level (LEDs
should illuminate upon activating). The value in the “Attenuation Value” field will adjust to reflect
the current level.

6.3 Manual Mode

Manual Mode can be used to access advanced signal communication options. This mode allows us-
ers to build their own digital word. If an HMC product is selected from the Part Number drop-down box
before enabling advanced mode, the controls will retain the default values corresponding to the cho-
sen product. If no product is selected beforehand, the fields are populated with the values shown
in Figure 17.

Hittite Serial/Parallel Gui Interface

pattunber ol ol gl o o o
ol ol ol ol ol Loeall omll Lol

Aenstontaie

Figure 17. Default Manual Mode Display

Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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To operate in Manual Mode, select the Mode menu at the top of the program and select Advanced. The
warning message in Figure 18 will appear.

\Warning.
‘You are entering into the advanced control
mode, This Feature allows vou ko modify
conkrol settings that may result in no longer
correctly conkroling the device,

Figure 18. Manual Mode warning message.
6.3.1 Clock, Serial, Reset and Latch Operations

Depending on the HMC product selected, either the Enable Reset, Enable Latch B, Enable P/S Pin and/
or the Enable Bit Order Pin may be enabled. Click the button to enable to corresponding signal if desired.
To toggle the Clock, Serial, Reset or Latch signals, click their corresponding buttons. All values are
updated real-time and displayed on the serial graph if in serial mode.

6.3.2 Bit Value Table

The Bit Value Table is based off the selected HMC product’s truth table (found in its datasheet). If no
HMC part is selected, the Truth Table is populated with the default values shown in Figure 17.

Changing the values in the Bit Value Table will alter the values associated with the input bits to the HMC
part. For example, entering X into the first row of the Bit Value Table in Figure 17 will change the definition
of the least significant bit from .5 to X. When Latch B is enabled, the first half of the bits in the table are
associated with Latch A and the second half are associated with Latch B.

6.3.3 Parallel/Serial Pin

The Serial button is only enabled if the selected HMC product has a Serial/Parallel pin. This button
controls how the Parallel/Serial pin is defined (the default value is disabled).

6.3.4 Parallel

The Parallel button is toggled to indicate if the bits to be sent to the HMC product are active high or active
low.

6.3.5 Bit Order

The Bit Order button is only enabled if the selected HMC product has a bit order pin. This button controls
how the bit order pin is defined (the default value is disabled).

6.3.6 Latch Cycle

If the HMC product to be controlled has a Reset Enable signal, the default latch cycle = # serial bits +1.
Otherwise, the default latch cycle = #serial bits. The Latch cycle should never exceed the number of
clock cycles. Changing the latch cycle value to less than the HMC product’s default value truncates the
Serial Input signal (data beyond the entered latch cycle is lost). Alternately, changing the latch cycle

14 \ Order On-Line: www.hittite.com. For technical application questions: Phone: 978-250-3343 or apps@hittite.com
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to more than the HMC product’s default value will result in the product not latching and no data will be
transferred to the HMC product.

6.3.7 Number of Serial Bits

The number of serial bits is specific to the HMC product. This value can be found on the top right corner
of the datasheet as shown in Figure 19. Increasing and reducing the number of serial bits has the same
effects as altering the latch cycle (see Section 6.3.6).

‘ Number of Serial Bits
v v 4

EHittite HMC271LP4 / 2}(P4E
MICROWAVE CORPORATION 02,0705

Rois v’ 1 dB LSB GaAs MMIC 5-BIT SERIAL
S,El 9 CONTROL DIGITAL ATTENUATOR, 0.7 - 3.7 GHz

5 Typical Applications Features

The HMC271LP4 / HMC271LP4E Is ideal for: 1dBLSB Steps to 31 dB
+ Cellular/3G Infrastructure CMOS Compatible Serial Data Interface
 Fixed Wireless, WiMax & WiBro SPI Compatible Serial Output
= Test Instrumentation +0.4 dB Typical Bit Error

Figure 19. Serial Bits on Datasheet.
6.3.8 Number of Clock Cycles

The default number of clock cycles = #serial bits+1. Altering this number changes how many clock cycles
appear in the Data tab’s digital graph. A clock cycle is defined as one maximum and one minimum.

6.4 Ending Communication

Click the Quit button in the Data tab to disconnect from the HMC product and exit the SPUI Control
program. The GUI will close, ending the communication session.

7. Technical Support

Please contact apps-support@hittite.com for any questions. Hittite Microwave provides local direct support
in many areas around the world. Please see the “Contact Us” page at www.hittite.com.
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