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Primary Applications

Product Description

Key Features

Measured Performance

17 –

 

27 GHz Upconverting

 

Mixer

•

 

RF Output Frequency Range: 17 -

 

27 GHz
•

 

IF Input Frequency Range: 0.5 –

 

3 GHz 
•

 

Conversion Loss: 9 dB
•

 

Input TOI: 18 dBm 
•

 

LO Input Power: 17 dBm
•

 

Bias: Vg = -0.9 V
•

 

Technology: 3MI 0.25 um pHEMT
•

 

Chip Dimensions: 1.930 x 1.030 x 0.100 mm

•

 

Point-to-Point Radio
•

 

K Band Sat-Com

Conversion Loss

 

vs Frequency: Vg= -0.9V, LO Input @ 17 
dBm, IF = 2 GHz @ -5 dBm

The TriQuint TGC4402 is an upconverting

 

mixer 
MMIC design using TriQuint’s proven 0.25 um 
3MI pHEMT process. The TGC4402 is designed 
to support a variety of millimeter wave 
applications including point-to-point digital radio 
and K  band Sat-Com.

The TGC4402  provides -9 dBm nominal 
conversion loss across 17 –

 

27 GHz . Typical LO 
input drive is 17 dBm across the band. The input 
IF Frequency is 0.5 –

 

3 GHz.

The TGC4402 requires only 1 off-chip 
component. Each device is 100% DC and RF 
tested on-wafer to ensure performance 
compliance. The device is available in chip form.

The TGC4402 has a protective surface 
passivation

 

layer providing environmental 
robustness.

Lead-free and RoHS compliant

ITOI vs Frequency: Vg= -0.9V, LO Input @ 17 dBm, 

IF = 2 GHz @ -5 dBm
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Table II
Recommended Operating Conditions

Table I
Absolute Maximum Ratings   1/

Symbol Parameter Value Notes
Vmxr Gate Supply Voltage Range -5 -

 

0 V

Pin LO Input Continuous Wave Power 25 dBm

Symbol Parameter Value
Vmxr Gate Voltage -0.9 V

1/  These ratings represent the maximum operable values for this device.  Stresses beyond those listed 
under “Absolute Maximum Ratings”

 

may cause permanent damage to the device and / or affect 
device lifetime.  These are stress ratings only, and functional operation of the device at these 
conditions is not implied.

Table III
RF Characterization Table

Bias: Vg = -0.9 V, TA

 

= 25 °C +

 

5°C

SYMBOL PARAMETER TEST 
CONDITIONS

NOMINAL UNITS

FOUT RF Output Frequency 17 -

 

26 GHz

FIF IF Input Frequency 0.5 -

 

3 GHz

FLO LO Input Frequency 14 -

 

28 GHz

PLO LO Input Power f = 14 -

 

28 GHz 17 dBm

Conversion Loss f = 17 -

 

26 GHz 9 dB

ITOI Input TOI f = 17 -

 

26 GHz 18 dBm

LO –

 

RF Output Isolation f = 17 -

 

26 GHz 35 dB
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Table IV
Power Dissipation and Thermal Properties 

1/ For a median life, Tm, of 1E+6 hours, power dissipation is limited to 

Pd(max) = (TBD ºC –

 

Tbase

 

ºC)/θjc.

2/

 

Channel operating temperature will directly affect the device median time to failure (MTTF).  For 
maximum life, it is recommended that channel temperatures be maintained at the lowest possible 
levels.

Parameter Test Conditions Value Notes
Maximum Power Dissipation Tbaseplate

 

= 70 ºC Pd = 0.45 W
Tchannel = 138 ºC
Tm = 1.0E+6 Hrs

1/ 2/

Thermal Resistance, θjc LO input power is 17 dBm θjc = 76 (ºC/W)
Tchannel = 121 ºC
Tm = >1E+6 Hrs

Mounting Temperature 30 seconds 320 ºC Max

Storage Temperature -65 to 150 ºC
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ITOI vs

 

Frequency, LO Input  @ +17dBm
IF = 2 GHz @ -5 dBm
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Measured Data
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IF = 2 GHz @ -5 dBm
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Measured Data
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Isolation @ -0.9 V, LO Input  @ +17dBm
IF = 2 GHz @ -5 dBm

Measured Data
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GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should 
be observed during handling, assembly and test.

Mechanical Drawing
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Unit in mm
Thickness: 0.100 
Chip edge to bond pad dimension are shown to center of bond pad
Chip size tolerance: +/-

 

0.05 
Ground is backside of die

Bond Pad #1 LO In 0.085 x 0.100

Bond Pad #2 Vmxr 0.085 x 0.085

Bond Pad #3 IF In 0.200 x 0.100

Bond Pad #4 RF Out 0.100 x 0.200

Bond Pad #5 Vmxr 0.085 x 0.085

1.030
0.088

1.840

0.934



TriQuint Semiconductor:   www. triquint.com  (972)994-8465  Fax (972)994-8504  Info-mmw@tqs.com
9

TGC4402

May 2007 © Rev A

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should 
be observed during handling, assembly and test.

Recommended Assembly Diagram

RF Out

LO In

IF In

100 pF

Vmxr
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GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should 
be observed during handling, assembly and test.

Assembly Notes

Ordering Information

Part Package Style

TGC4402 GaAs MMIC Die

Component placement and adhesive attachment assembly notes:

1.

 

Vacuum pencils and/or vacuum collets are the preferred method of

 

pick up.

2.

 

Air bridges must be avoided during placement.

3.

 

The force impact is critical during auto placement.

4.

 

Organic attachment (i.e. epoxy) can be used in low-power applications.

5.

 

Curing should be done in a convection oven; proper exhaust is a safety concern.

Reflow process assembly notes:

1.

 

Use AuSn

 

(80/20) solder and limit exposure to temperatures above 300°C to 3-4 minutes, maximum.

2.

 

An alloy station or conveyor furnace with reducing atmosphere should be used.

3.

 

Do not use any kind of flux.

4.

 

Coefficient of thermal expansion matching is critical for long-term reliability.

5.

 

Devices must be stored in a dry nitrogen atmosphere.

Interconnect process assembly notes:

1.

 

Thermosonic

 

ball bonding is the preferred interconnect technique.

2.

 

Force, time, and ultrasonics

 

are critical parameters.

3.

 

Aluminum wire should not be used.

4.

 

Devices with small pad sizes should be bonded with 0.0007-inch wire.



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Up-Down Converters category:
 
Click to view products by  Qorvo manufacturer:  
 
Other Similar products are found below :  

HMC7586-SX  HMC7587  HMC8119-SX  HMC7587-SX  HMC6147ALC5ATR  MDS-158-PIN  LA8153QA-WH  HMC7912LP5ETR 

HMC377QS16GETR  MY87C  CSM2-10  CHR3762-QDG  AD6620ASZ-REEL  ADF5904ACPZ  ADF5904WCCPZ  AD6623ASZ 

AD6633BBCZ  AD6634BBCZ  AD9957BSVZ  AD9957BSVZ-REEL  ADMV1009AEZ  ADMV1010AEZ  ADMV1011AEZ  ADMV1012AEZ

ADRF6658BCPZ  HMC1065LP4E  HMC951ALP4E  HMC571  HMC6146BLC5A  HMC6146BLC5ATR  HMC571LC5  HMC572LC5 

HMC925LC5  HMC6787ALC5A  HMC6787ALC5ATR  HMC682LP6CE  HMC571LC5TR  HMC7911LP5E  HMC7912LP5E  HMC908ALC5

HMC951BLP4E  HMC951BLP4ETR  HMC967LP4E  HMC977LP4E  AD6634BBC  HMC6505ALC5  MAUC-011003-TR0500 

MAX9996ETP+T  MAX19996AETP+  MAX19996ETP+  

https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/wireless-rf-integrated-circuits/up-down-converters
https://www.x-on.com.au/manufacturer/qorvo
https://www.x-on.com.au/mpn/analogdevices/hmc7586sx
https://www.x-on.com.au/mpn/analogdevices/hmc7587
https://www.x-on.com.au/mpn/analogdevices/hmc8119sx
https://www.x-on.com.au/mpn/analogdevices/hmc7587sx
https://www.x-on.com.au/mpn/analogdevices/hmc6147alc5atr
https://www.x-on.com.au/mpn/macom/mds158pin
https://www.x-on.com.au/mpn/onsemiconductor/la8153qawh
https://www.x-on.com.au/mpn/analogdevices/hmc7912lp5etr
https://www.x-on.com.au/mpn/analogdevices/hmc377qs16getr
https://www.x-on.com.au/mpn/macom/my87c
https://www.x-on.com.au/mpn/macom/csm210
https://www.x-on.com.au/mpn/unitedmonolithicsemiconductors/chr3762qdg
https://www.x-on.com.au/mpn/analogdevices/ad6620aszreel
https://www.x-on.com.au/mpn/analogdevices/adf5904acpz
https://www.x-on.com.au/mpn/analogdevices/adf5904wccpz
https://www.x-on.com.au/mpn/analogdevices/ad6623asz
https://www.x-on.com.au/mpn/analogdevices/ad6633bbcz
https://www.x-on.com.au/mpn/analogdevices/ad6634bbcz
https://www.x-on.com.au/mpn/analogdevices/ad9957bsvz
https://www.x-on.com.au/mpn/analogdevices/ad9957bsvzreel
https://www.x-on.com.au/mpn/analogdevices/admv1009aez
https://www.x-on.com.au/mpn/analogdevices/admv1010aez
https://www.x-on.com.au/mpn/analogdevices/admv1011aez
https://www.x-on.com.au/mpn/analogdevices/admv1012aez
https://www.x-on.com.au/mpn/analogdevices/adrf6658bcpz
https://www.x-on.com.au/mpn/analogdevices/hmc1065lp4e
https://www.x-on.com.au/mpn/analogdevices/hmc951alp4e
https://www.x-on.com.au/mpn/analogdevices/hmc571
https://www.x-on.com.au/mpn/analogdevices/hmc6146blc5a
https://www.x-on.com.au/mpn/analogdevices/hmc6146blc5atr
https://www.x-on.com.au/mpn/analogdevices/hmc571lc5
https://www.x-on.com.au/mpn/analogdevices/hmc572lc5
https://www.x-on.com.au/mpn/analogdevices/hmc925lc5
https://www.x-on.com.au/mpn/analogdevices/hmc6787alc5a
https://www.x-on.com.au/mpn/analogdevices/hmc6787alc5atr
https://www.x-on.com.au/mpn/analogdevices/hmc682lp6ce
https://www.x-on.com.au/mpn/analogdevices/hmc571lc5tr
https://www.x-on.com.au/mpn/analogdevices/hmc7911lp5e
https://www.x-on.com.au/mpn/analogdevices/hmc7912lp5e
https://www.x-on.com.au/mpn/analogdevices/hmc908alc5
https://www.x-on.com.au/mpn/analogdevices/hmc951blp4e
https://www.x-on.com.au/mpn/analogdevices/hmc951blp4etr
https://www.x-on.com.au/mpn/analogdevices/hmc967lp4e
https://www.x-on.com.au/mpn/analogdevices/hmc977lp4e
https://www.x-on.com.au/mpn/analogdevices/ad6634bbc
https://www.x-on.com.au/mpn/analogdevices/hmc6505alc5
https://www.x-on.com.au/mpn/macom/mauc011003tr0500
https://www.x-on.com.au/mpn/maxim/max9996etpt
https://www.x-on.com.au/mpn/maxim/max19996aetp
https://www.x-on.com.au/mpn/maxim/max19996etp

