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The Big Deal
•HighPowerhandling(8W)
•LowUnbalance,0.5dB&4deg.typ.
•Industryleadingcombinationof
size/bandwidth

Product Overview
Mini-Circuitsnew90°PowerSplitter,model:QCS-312+,offersanindustryleadingcombinationofoperating
bandwidthandsize;supportingnearlyanoctavebandinaminiatureEIA-0805formfactor.Theoutstanding
phaseandamplitudeunbalancemakethiscomponentaversatilebuildingblockforuseinavarietyofsystems
andsub-systemdesigns.

Feature Advantages

SmallSize
OfferedintheEIA-0805packagesize,theQCS-312+offersanindustryleadingcombination
ofsize,bandwidthandfrequency.Thesmallfootprint(2.0mmx1.25mm)allowsforreduced
parasiticsinsystemswithimprovedperformanceandsimpliiedlayout.

LowPhaseandAmplitudeUnbalance
Supporting4deg.and0.5dBunbalancemakethis90°hybridapplicableforuseinhigh-
er level integratedcomponentssuchas imagerejectmixers,singlesidebandmodulators,
phaseshifters,variableattenuators,andbalanceampliiers.

HighPowerHandling
Capableofoperatingup to8W, theLTCCconstructionof theQCS-312+makes this90°
hybridarobust,ruggedproductthatcanbeusedeffectivelyineitherthetransmitorreceive
paths.

Key Features

2 Way-90° Power Splitter QCS-312+

50Ω 1700to3100MHz

CASESTYLE:GE0805C-1
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Electrical Speciſcations at 25°C

Maximum Ratings

Pin Connections
SUMPORT 1

PORT1(0°) 4

PORT2(+90°) 6

GROUND 2,5

50OHMTERMEXTERNAL 3

OperatingTemperature -55°Cto100°C

StorageTemperature -55°Cto100°C

PowerInput(asasplitter) 15W*max.

QCS-312+

2Way-90°     50Ω       1700to3100MHz

Power Splitter/Combiner

REV.B
M127604
QCS-312+
ED-13415/1
AD/CP/AM
111216

Ultra-Small Ceramic LTCC

Features
•Lowinsertionloss,0.5dBtyp.
•Highisolation,25dBtyp.
•Miniaturesize,0.079”x0.049”x0.033”
•LTCCconstruction
•Highpower

Applications
•Balancedampliiers •PhaseShifter
•Modulators •Attenuator
•DCS,PCS,UMTS
•ISM
•WiMAX

Electrical Schematic

*Deratelinearlyto7Wat100°Cambient.

Permanentdamagemayoccurifanyoftheselimitsareexceeded.

Demo Board MCL P/N: TB-489-312+

Suggested PCB Layout (PL-304)

Outline Drawing

A B C D E F

.079 .049 .033 .014 .012 .012

2.01 1.24 0.84 0.36 0.30 0.30

G H J K wt

.026 .014 .039 .110 grams

0.66 0.36 1.00 2.80 .008

Outline Dimensions  (     )inch
mm

PCB Land Pattern

Suggested Layout, 

Tolerance to be within ±.002 

(See web site for detail)

Parameter Frequency (MHz) Min. Typ. Max. Unit

Frequency 1700 3100 MHz

Insertion Loss

(Avg. Of Coupled Outputs) above 3 dB

1700-1850 0.4 0.6

dB

1850-1990 0.4 0.6
1990-2170 0.5 0.7
2170-2400 0.5 0.7
2400-2700 0.5 0.7
2700-3100 0.6 0.8

Isolation

1700-1850 17 23

dB

1850-1990 18 24
1990-2170 18 25
2170-2400 18 25
2400-2700 18 25
2700-3100 18 25

Phase Unbalance 

1700-1850 2.0 7.0

Degree

1850-1990 2.0 7.0
1990-2170 2.0 7.0
2170-2400 2.0 7.0
2400-2700 2.0 7.0
2700-3100 2.0 7.0

Amplitude Unbalance

1700-1850 0.6 1.2

dB

1850-1990 0.2 0.7
1990-2170 0.5 1.0
2170-2400 0.5 1.0
2400-2700 0.5 1.0
2700-3100 0.7 1.2

VSWR 1700-3100 1.2 :1

+ RoHS compliant in accordance 

    with EU Directive (2002/95/EC)
The +Sufſx has been added in order to identify RoHS 
Compliance.  See our web site for RoHS Compliance 

methodologies and qualiſcations.

CASESTYLE:GE0805C-1
PRICE:$3.99ea.QTY(20)

Available Tape and Reel

at no extra cost

 Reel Size Devices/Reel
 7” 20, 50, 100, 200, 500,1000, 2000
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QCS-312+

TOTAL LOSS
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Typical Performance Data

QCS-312+
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QCS-312+

Frequency
(MHz)

Total Loss1

(dB)
Amplitude
Unbalance

(dB)

Isolation
(dB)

Phase
Unbalance

(deg.)

VSWR
S

VSWR
1

VSWR
2

S-1 S-2
 

 1700.00 3.68 3.00 0.69 24.22 87.12 1.01 1.30 1.02
 1740.00 3.62 3.05 0.57 24.46 87.14 1.01 1.29 1.01
 1820.00 3.50 3.16 0.34 25.20 87.18 1.02 1.28 1.02
 1850.00 3.46 3.20 0.27 25.42 87.19 1.03 1.27 1.02
 1900.00 3.41 3.26 0.14 25.94 87.20 1.03 1.26 1.03
 

 1975.00 3.33 3.34 0.02 26.65 87.18 1.04 1.25 1.05
 1990.00 3.32 3.36 0.05 26.85 87.19 1.04 1.24 1.05
 2000.00 3.31 3.37 0.07 26.96 87.18 1.05 1.24 1.05
 2100.00 3.23 3.47 0.24 28.10 87.09 1.06 1.22 1.07
 2200.00 3.17 3.55 0.37 29.40 86.98 1.07 1.20 1.09
 

 2300.00 3.14 3.61 0.47 30.83 86.82 1.08 1.17 1.11
 2400.00 3.13 3.65 0.52 32.53 86.67 1.09 1.15 1.13
 2500.00 3.14 3.67 0.52 34.34 86.51 1.10 1.13 1.14
 3000.00 3.61 3.33 0.28 43.36 86.44 1.09 1.04 1.11
 3100.00 3.82 3.17 0.65 43.80 86.58 1.07 1.04 1.08

1.TotalLoss=InsertionLoss+3dBsplitterloss.


