
FREQUENCY CONVERSION IS an essential function within 
receivers and transmitters for untold high-frequency appli-
cations. Looking to bolster this capability, Linear Technol-
ogy Corp. developed the LTC5549 microwave mixer, which  
provides RF/microwave designers with greater degrees of  
performance and flexibility. 

Housed in a QFN package, this broad-
band mixer operates from 2 to 14 GHz and 
can perform both frequency upconver-
sion and downconversion, to serve both 
transmitters and receivers, respectively. 
It’s suits wireless base stations, satellite-
communications (satcom) systems, radar, 
and test equipment. 

The model LTC5559 (see the figure) 
maintains an RF range of 2 to 14 GHz, a 
local-oscillator (LO) frequency range of 1 
to 12 GHz, and an intermediate-frequency 
(IF) range of 0.5 to 6.0 GHz. All three mix-
er ports are matched to 50-Ω impedance. 
The device maintains low conversion loss 
across its frequency range, with typically 
7.8-dB conversion loss for an RF of 2 GHz 
and an LO of 3.89 GHz and 9.4-dB conversion loss for an RF of 
9 GHz and an LO frequency of 7.11 GHz. 

For temperature-sensitive applications, this is a mixer that 
can operate from –40 to +105°C with negligible 0.009 dB/°C 
variation in conversion loss as a function of temperature. The 
mixer boasts respectable single-sideband noise figure in the 
range of the conversion loss—typically 7.9 dB for an RF input of 
2 GHz and an LO frequency of 3.89 GHz, and typically 10.2 dB 
for an RF input of 8.5 GHz and an LO frequency of 6.61 GHz. 

EASES SYSTEM  DESI GN

The LTC5549 integrates a number of components that 
simplify receiver and transmitter design. For instance, a local-
oscillator (LO) buffer amplifier enables the mixer to operate 

with only 0-dBm LO drive level, eliminating the need for an 
additional LO drive amplifier. In addition, an on-chip switch-
able frequency doubler for the LO input allows the use of low-
er-frequency, lower-cost LO sources to drive the mixer. The 
LTC5549 also incorporates a wideband balun transformer that 
supports the mixer’s wideband frequency range and enables 

single-ended operation. 
Filtering requirements are minimized 

by the mixer’s high port-to-port isolation, 
typically better than 45 dB from RF to 
LO ports across the full frequency range 
and better than 35 dB from the RF to IF 
ports from 2 to 14 GHz. Signal leakage 
between ports is low, typically better than 
–35 dBm from LO to RF ports from 1 to 
5 GHz and better than –30 dBm from LO 
to IF ports from 1 to 5 GHz. 

The multipurpose mixer provides out-
standing linearity, with an input third-
order-intercept (IIP3) point of +24.3 
dBm at 9 GHz. The LTC5549 double-
balanced mixer comes in a 12-lead, 3- × 
2-mm plastic QFN package and is rated 

for case temperatures from –40 to +105°C. It features rugged 
electrostatic-discharge (ESD) protection with a 2-kV ESD 
human-body-model (HBM) rating on all pins. 

The LTC5549 is optimized for operation at +3.3 V dc 
and draws nominal 115-mA current. An enable/disable pin, 
which can be employed to turn the mixer on or off, changes 
states in less than 0.2 �s. When the mixer becomes deacti-
vated, the “sleep mode” or standby current draw reaches a 
maximum of only 100 �A. P&A: $9.50 and up (quantities of 
1000) from stock. 
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Double-Balanced Microwave 
Mixer Translates 2 to 14 GHz

Packaged in a plastic QFN, this broadband 

mixer w ith integrated LO buffer amplif ier 

features an RF range of 2 to 14 GHz, LO fre-

quency range of 1 to 12 GHz, and an IF range 

of 0.5 to 6.0 GHz. 
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