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ABSTRACT
Large input bandwidth of an IQ modulator is one of many key concerns for certain wideband applications.
The TRF3704 can support an input bandwidth up to 1 GHz. This app note characterizes the baseband
bandwidth performance of the TRF3704.

1
2
3
4

Contents
Introduction ...................................................................................................................
Measurement Setup .........................................................................................................
Results ........................................................................................................................
Analysis .......................................................................................................................

1
2
3
3

List of Figures
1

Functional Block Diagram and Experiment Setup ....................................................................... 2

2

Normalized Gain vs BB Frequency ........................................................................................ 3

Trademarks
All trademarks are the property of their respective owners.

1

Introduction
The TRF3704 is a complex modulator that takes in two baseband signals (I and Q) and converts them to a
single RF output frequency. Characterizing the baseband response of the modulator requires measuring
the RF output power while sweeping the input frequency across the desired band. To measure the
baseband response independent of the RF output response, the Local Oscillator (LO) must be adjusted
for every measurement to keep the output frequency constant.
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Measurement Setup

2

www.ti.com

Measurement Setup
Figure 1 shows the functional block diagram for the TRF3704 and the test setup. The LO input is driven
single-ended. Even though the I and Q inputs are differential, for this test only one port is driven singleended; the effective loss in gain due to this approach is inconsequential to the measurement. 50-Ω
terminators are placed on the BBQP, BBQN, LON, and BBIN inputs. Throughout the experiment, the
power of the LO and the input frequency remain a constant 8 dBm and –8 dBm, respectively. The 1.7-V
common mode is supplied externally to each pin. The baseband inputs are all AC coupled.

Figure 1. Functional Block Diagram and Experiment Setup
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Results
Figure 2 shows the baseband bandwidth performance results.

Figure 2. Normalized Gain vs BB Frequency
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Analysis
The input frequency is swept from 10 MHz to 1.1 GHz and the LO is adjusted for every measurement to
keep the RF output frequency at a constant 3 GHz. The maximum gain slope is 3.6 dB over 1 GHz.
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this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
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(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
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RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
You agree to fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of your noncompliance with the terms and provisions of this Notice.
This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, TI products and services.
These include; without limitation, TI’s standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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