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QUADRATURE MODULATOR
Check for Samples: TRF370417-DIE

1FEATURES
• Low Noise Floor APPLICATIONS
• Single Supply: 4.5-V–5.5-V Operation • Cellular Base Station Transceiver
• Silicon Germanium Technology • CDMA: IS95, UMTS, CDMA2000, TD-SCDMA

• TDMA: GSM, IS-136, EDGE/UWC-136
• Multicarrier GSM
• WiMAX: 802.16d/e
• 3GPP: LTE
• Point-to-Point (P2P) Microwave
• Wideband Software-Defined Radio
• Public Safety: TETRA/APC025
• Communication-System Testers
• Cable Modem Termination System (CMTS)

DESCRIPTION
The TRF370417-DIE is a low-noise direct quadrature modulator, capable of converting complex modulated
signals from baseband or IF directly up to RF. The TRF370417-DIE is a high-performance, superior-linearity
device that operates at RF. The modulator is implemented as a double-balanced mixer. The RF output block
consists of a differential to single-ended converter and an RF amplifier capable of driving a single-ended 50-Ω
load without any need of external components.

ORDERING INFORMATION (1)

PACKAGEPRODUCT PACKAGE ORDERABLE PART NUMBER PACKAGE QUANTITYDESIGNATOR
TRF370417TDA1 169

TRF370417 TD Bare die in waffle pack (2)
TRF370417TDA2 10

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the TI
web site at www.ti.com.

(2) Processing is per the Texas Instruments commercial production baseline and is in compliance with the Texas Instruments Quality
Control System in effect at the time of manufacture. Electrical screening consists of DC parametric and functional testing at room
temperature only. Unless otherwise specified by Texas Instruments AC performance and performance over temperature is not
warranted. Visual Inspection is performed in accordance with MIL-STD-883 Test Method 2010 Condition B at 75X minimum.
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2013, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

http://www.ti.com/product/trf370417-die?qgpn=trf370417-die
http://www.ti.com
http://www.ti.com/product/trf370417-die#samples
http://www.ti.com
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

BARE DIE INFORMATION

BACKSIDE BOND PAD BOND PADDIE THICKNESS BACKSIDE FINISH POTENTIAL METALLIZATION COMPOSITION THICKNESS
10.5 mils. Silicon with backgrind Floating AL5TiN 675 nm
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Table 1. Bond Pad Coordinates in Microns
DESCRIPTION PAD NUMBER X MIN Y MIN X MAX Y MAX

N/C 1 100.72 877.63 180.72 957.63
LOP 2 100.72 730.13 180.72 810.13
LON 3 100.72 412.87 180.72 492.87
GND 4 100.72 265.37 180.72 345.37

mountpad 5 195.5 100.72 275.5 180.72
mountpad 6 305.5 100.72 385.5 180.72
mountpad 7 415.5 100.72 495.5 180.72
mountpad 8 525.5 100.72 605.5 180.72
mountpad 9 635.5 100.72 715.5 180.72
mountpad 10 840.53 100.72 920.53 180.72

BBQN 11 959.56 100.72 1039.56 180.72
BBQP 12 1085.71 100.72 1165.71 180.72
GND 13 1204.74 100.72 1284.74 180.72

mountpad 14 1326.54 100.72 1406.54 180.72
GND 15 1442.5 100.71 1522.5 180.71

mountpad 16 1540.27 210.21 1620.27 290.21
RF_OUT 17 1540.27 525.77 1610.27 595.77
mountpad 18 1565.08 888.43 1645.08 968.43

VCC 19 1540.27 1004.51 1620.27 1084.51
VCC 20 1442.5 1042.28 1522.5 1122.28

mountpad 21 1326.54 1042.28 1406.54 1122.28
GND 22 1204.74 1042.28 1284.74 1122.28
BBIP 23 1085.71 1042.28 1165.71 1122.28
BBIN 24 959.56 1042.28 1039.56 1122.28

mountpad 25 840.53 1042.28 920.53 1122.28
mountpad 26 635.5 1042.28 715.5 1122.28
mountpad 27 525.5 1042.28 605.5 1122.28
mountpad 28 415.5 1042.28 495.5 1122.28
mountpad 29 305.5 1042.28 385.5 1122.28

VCC 30 195.5 1042.28 275.5 1122.28
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information 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.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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