Marki

Low LO Drive Passive GaAs MMIC IQ Mixer MMIQ -0626L

1. Device Overview

1.1 General Description

MMIQ -0626L is a low LO drive, passive GaAs MMIC IQ mixer that
operates down to an unrivaled +3 ~ dBm LO drive level. This is an ult ra-
broadband mixer spanning 6 to 26 GHz on the RF and LO ports with an
IF from DCto 6 GHz. Upto 40 dB of image rejection is available due to
the excellent phase and amplitude balance of it s on-chip LO quadrature

hybrid. Both wire bondable die and connectorized modules are available . Module
For a list of recommended LO driver amps for all mixers and 1Q mixers,
see here.
1.2 Electrical Summary 1.3 Applications
Parameter e Unit A Slpgle Side Band & Image Rejection
Mixing

RF/LO Frequency Range 6 - 26 GHz A 1Q Modulation/Demodulation

IF Frequency Range DC -6 GHz A Vector Amplitude Modulation

1+Q Conversion Loss 9 dB A Band Shifting

Image Rejection 35 dB

LO-RF Isolation 41 dB

1.4 Functional Block Diagram

1.5 Part Ordering Options 1

Part Descrition Package Green Product Export
Number P 9 Status Lifecycle Classification
MMIQ -0626LCH -2 Wire bondable die CH RoHS Active EAR99

Connectorized
MMIQ -0626LS module, die wire S RoHS Active EAR99
bonded onto PCB

1 Refer to our website for a list of definitions for terminology presented in th is table.
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2. Port Configurations and Functions

2.1 Port Diagram
A top -down view of the MMIQ -0626L -~ €H-2 package outline drawing is shown below. The mixer

may be operated as either a downconverter or an upconverter.
output port will depend on the application.

configuration for common applications

Use of the RF or IF as the input or
See Application Information for input and output port

LO
[ | W s
2
()]
1 O
[]| RF
3 4
s | I = I |
Q I
2.2 Port Functions
Port Function Description Equivalent Circuit
Port 1 is DC short and AC matched to P1:
Port 1 RF Input/Output 3. A mt c gpecifiefd BF f requency
range. =
Port 2 is DC open and AC matched to P2
Port 2 LO Input 3 . Fbver the specified LO frequency
range.
Port 3is diode coupled and AC matched P3
Port 3 Q Input / Output to 3 . Fbver the specified | port
frequency range . =
Port 4 is diode coupled and AC matched P4
Port 4 | Input / Output to 3 . Fbver the specified Q port
frequency range . =
CH package ground path is taken
GND Ground through the substrate. S package GND
ground taken through metal housing. =
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3. Specifications

3.1 Absolute Maximum Ratings
The Absolute Maximum Ratings indicate limits  beyond which damage may occur to the device. If
these limits are exceeded, the device may be inoperable or have a reduced lifetime.

Parameter Maximum Rating Units
Port 3 DC Current 30 mA
Port 4 DC Current 30 mA
Power Handling, at any Port +26 dBm
Operating Temperature -55 to +100 °C
Storage Temperature -65 to +125 °C

3.2 Package Information

Parameter Details Rating
ESD Human Body Model (HBM), per MIL  -STD-750, Method Class 1A
1020
Weight S Package 14 g

3.3 Recommended Operating Conditions

The Recommended Operating Conditions indicate the limits, inside which the device should be
operated, to guarantee the performance given in Electrical Specifications Operating outside these
limits may not necessarily cause damage to the device, but the per formance may degrade outside
the limits of the electrical s  pecifications. For limits, above which damage may occur, see Absolute
Maximum Ratings .

Min | Nominal Max | Units

Ta, Ambient Temperature -55 +25 +100 °C
LO drive power +3 +9 +13 dBm
RF/IF input power +2 dBm

3.4 Sequencing Requirements

There is no requirement to apply power to the ports in a specific order.  However, it is
pcamkkcl bcb rm npmtgbc _ 3.H rcpkagl _r g ihisisrampassive a f
diode mixer that requires no DC bias.

Copyright © [2017, 2018, 2019, 2020] Marki Microwave, Inc. All Rights Reserved. Page 4|-Rev.F

nmpr


http://www.markimicrowae.com/

Marki
B www.markimicrowave.com MMIQ -0626L

3.5 Electrical Specification s
The electrical specifications apply at  Ta=+25 °C in a 50 H system. Typical data shown is for a down

conversion application with a +9dBm sine wave LO input.
Min and Max limits apply only to our connectorized units and are guaranteed at T a=+25 °C. All bare die are 100% DC tested and visually
inspected.

Parameter Test Conditions Min | Typical | Max | Units
RF (Port 1 ) Frequency Range 6 26
LO (Port 2) Frequency Range 6 26
GHz
Q (Port 3) Frequency Range 0 6
| (Port 4) Frequency Range 0 6
RF/LO= 6 - 24 GHz
I=DC ° 0.2G Hz 12 15
RF/LO = 24 - 26 GHz
I=DC ° 0.2G Hz 14 7
RF/LO= 6 - 26 GHz 14
. =02 -6 GHz
2
Conversion Loss (CL) RE/LO= 6 - 24 GHz o s dB
Q=DC -0.2G Hz
RF/ILO=24 -26 GHz
Q=DC - 0.2G Hz 13 16
RF/ILO=6 -26 GHz 14
Q=102 -6 GHz
RF/LO= 6 - 24 GHz 12
. . I=DC ° 0.2G Hz
3
Noise Figure (NF) RFILO = 6 - 24 GHz o dB
Q=DC ° 0.2G Hz
L RF/ILO= 6 - 26 GHz
4
Image Rejection (IR) 1+Q=DC ° 0.2 G Hz 35 dBc
Amplitude Balance 0.5 dB
Phase Balance 2 °
LO to RF RF/LO=6 - 26 GHz 41
Isolation LOto IF IFILO=6 - 26 GHz 50 dB
RF to IF RF/IIF=6 - 26 GHz 36
RF/LO=6 -26 GHz
5
Input IP3 (1IP3) +Q 1=DC ° 0.2 G Hz 14.2 dBm
Input 1 dB Gain Q 6.1
Compression dBm
Point (P1dB) I 6.1

2 Measured as an I/Q down converter.  (i.e., | and Q powers are not combined)

3 Mixer Noise Figure typically measures within 0.5 dB of conversion loss for IF frequencies greater
than 5 MHz.

4 Image Rejection and Single sideband performance plots a re defined by the upper sideband (USB)
or lower sideband (LSB) with respect to the LO signal. Plots are defined by which sideband is
selected by the external IF quadrature hybrid.

5 Typical 1IP3 measured with | and Q ports combined with an external quadrat ure hybrid coupler.
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3.6 Typical Performance

Plot s®

The test conditions and frequency plan below applies to all following sections, unless otherwise

specified.
Parameter Port Start Nominal Stop Units
RF Input Frequency . 0 30 GHz
RF Input Power -10 dBm
LO Input Frequency ) 0.091 30.091 GHz
LO Input Power +9 dBm
Q 3 91
IF Output Frequency | 4 91 MHz
+Q7 3+4 91
Ta, Ambient Temperature +25 °C
Zo, System Impedance 50 A
1/Q Conversion Loss (dB) LO to RF Isolation (dB)
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6 | output means that the IF output signal is measured at the | port of the mixer and the Q port is
loaded. Q output means the IF output signal is measured at the Q port of the mixer while the |
port is loaded.

7 1+Q measurements taken with an external quadrature hybrid attached to the | and Q ports of the
mixer. Orientation depends on up conversion or down conversion measurement.
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Relative IF Response (dB)
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USB 1+Q Downconversion Loss vs. LO Power (dB)
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USB I+Q Downconversion Image Rejection vs. LO Power (dBc)
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3.6 .1 Typical Performance Plot s: IP3
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3.6 .2 Typical Performance Plot s: P1dB
Input 1dB compression point (P1dB) plots are taken with the following test conditions and
frequency plan:

Parameter Port Start Nominal Stop Units

RF Input Frequency 10 GHz
1
RF Input Power -4 +10 dBm
LO Input Frequency ) 10.091 GHz
LO Input Power +3 +9 +17 dBm
Q 3 91
IF Output Frequency | 2 o1 MHz
Ta, Ambient Temperature +25 °C
Zo, System Impedance 50 A
. Input 1 dB Compression Point : 10GHz RF, 91MHz IF (dBm 5 Output 1 dB Compression Point : 10GHz RF, 91MHz IF (dBr

: ) |

6 — 6 /ﬁ
4 /
-8
2 7
-10
0
—0 —Q
-2 -12
JE— —l
4 -14
3 5 7 9 11 13 15 17 3 5 7 9 11 13 15 17
LO Power (dBm) LO Power (dBm)
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3.6 .3 Typical Performance Plot s: LO Harmonic

fundamental input signal frequency plan :

Isolation
LO Harmonic Isolation plots are taken with the following test conditions and based on the following

Parameter Port Start Nominal Stop Units
RF Input Frequency 0 30 GHz
1
RF Input Power -10 dBm
LO Input Frequency 0.091 30.091 GHz
2
LO Input Power +9 dBm
3 91
IF Output Frequency Q MHz
I 4 91
Ta, Ambient Temperature +25 °C
Zo, System Impedance 50 A
Even LO Harmonic to RF Isolation (dB) Even LO Harmonic to IF Isolation (dB)
0 T T T 0 T T T
10 —xl0 =——4xLO 10 2XLO Q === 2xLO |
-20 -20 4XLO Q === 4xLO |
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/ Pl ’37 Te—— ]
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-50 -50 -~
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L— >
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’
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’..—-’ 2.
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3.6 .4 Typical Performance Plot s: Band Shifter 8
ts are taken with the following test conditions and frequency plan

Band Shifter performance plo

Parameter Port Start Nominal Stop Units
IF Input Frequency 2 See Plot GHz
IF Input Power 2 -10 dBm
LO Input Frequency ° 3+4 0.7 15 GHz
LO Input Power 3+4 +9 dBm
RF Output Frequency 1 IF+0.7 IF+15 GHz
Ta, Ambient Temperature +25 °C
Zo, System Impedance 50 A
1+Q Conversion Loss: Band Shifter, 10GHz IF (dB) 1+Q Conversion Loss: Band Shifter, 20GHz IF (dB)
-4 -4
6 -6
-8 -8
-10 ™~ -10
N e,
-12 -12 ™
-14 \ -14 \
-16 -16 \
-18 -18 \
0 5 10 15 20 25 30 0 5 10 15 20 25 30

RF Output Frequency (GHz)

8 Band shifter utilizes the mixer in a unique configuration with a low frequency LO

the Application Information section for more details.
® Low frequency LO quadrature hybrid used to take data is the

RF Output Frequency (GHz)

QH-0R714 .
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3.6 .5 Typical Performance Plot s: Vector Modulator

Vector Modulator performance plots

are taken with the following test conditions and frequency

plan:
Parameter Port Start Nominal Stop Units
Input Frequency 0 30 GHz
2
Input Power -10 dBm
Q 3 +19
I/Q Input Current mA
Q Inp | 4 +19
Output Frequency 1 0 30 GHz
Ta, Ambient Temperature +25 °C
Zo, System Impedance 50 A
Nominal I/Q bias current given in the table to Phase I Port 4 Input Q Port 3 Input
rfc pgefr rm rslc _ |/ EF SE,'E.( )4 C“[ﬁqg(f_“A. — C””inltg(mA)
phase to 0 °, 90 °, 180 °, or 270 ° at the port % 19 3
1 RF output. 180 19 19
270 +19 -3
Vector Modulator Insertion Loss (dB) Vector Modulator Normalized Insertion Loss vs Phase: 10GHz (U)
A 1
5 0.8
06
8 —
\ 0.4
-10 !/ -\ 0.2
-
12 \\ 0
14 02 o
| \ 04
-16
[ \
-18 s
0 5 10 15 20 25 30
-1
Frequency (GHz) 1 08060402 0 02040608 1
Vector Modulator Group Delay (ps) Vector Modulator Insertion Loss vs Phase: 10GHz (dB)
500 2
N, ©
400
\____ __/’\ "
300 10
200 12
14
100
-16
0 -18
0 5 10 15 20 25 30 0 30 60 90 120 150 180 210 240 270 300 330 360
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3.6. 6 Typical Spurious Performance : Down -Conversion

Typical spurious data is provided by selecting RF and LO frequencies ( + m*LO % n*RF) within the

RF/LO bands, to create a spurious output within the IF band. The mixer is swept across the full

spurious band and the mean is calculated. = The numbers shown in the table below are for a -10

dBm RF input. Spurious suppression is scaled for different RF power levels by (n -/ * ufcpc -1 ® gq
the RF spur order.  For example, the 2RF x 2LO spuris 64 dBc for a -10 dBm input, soa -20

dBm RF input creates a spur thatis (2  -1) x (-10 dB) lower , or 74 dBc. Data is shown for the

frequency plan in 3.6 Typical Performance . mLOXORF plots can be found in section 3.6 .3 Typical

Performance Plot s: LO Harmonic Isolation. OLOX1RF plot is identical to the plot of LO  -RF

isolation .

Typical Down -conversion spurious suppression  (dBc): | Port (Q Port)

~10 dBm 0xLO 1XLO 2xLO 3xLO 4xLO 5xLO
RF Input
OXRF - 49 (50) 60 (60) 57 (56) 74 (75) N/A
1XRF 21 (27) Reference 43 (33) 45 (23) 76 (72) N/A
2XRF 52 (56) 29 (33) 64 (67) 43 (41) 73 (75) 65 (62)
3xRF 57 (74) 45 (47) 60 (64) 59 (63) 74 (76) 54 (55)
4AXRF 51 (75) 53 (62) 52 (58) 65 (72) 76 (78) 74 (78)
5XRF N/A N/A 78 (79) 79 (79) 70 (76) 77 (79)
o 2RF x OLO Spurious Suppression (dBc) 0 3RF x OLO Spurious Suppression (dBc)
-10 ‘,‘ ! 10 |\ :
20 |3 ! 20 A !
ool ]
-30 ‘| “,A [ .30 l\ 1:'
ol N\ N i \ Al
-50 1 - ;"\'YJ/" .50 ‘l\ I ) l
-60 ‘I\“ _:, AN /"\\ 1' e -60 :\ l l' v
»: ‘~v 0 \ \ }V\I -I
70 . = Q Output -70 =| L AN ; Q Output
-80 === | Output 80 [ A e == 1 Output
-90 - L -90 hd ]
0 5 10 15 20 25 30 0 5 10 15 20 25 30
RF Input Frequency (GHz) RF Input Frequency (GHz)
0 4RF x OLO Spurious Suppression (dBc)
-10 H
-20 .
.30 A i:'
-40
P
-60 : 'IV
-70 » 7 Q Output
-80 .' ||”\r' === | Output
-90 ‘
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0 1RF x 2LO Spurious Suppression (dBc) 0 1RF x 3LO Spurious Suppression (dBc)
-10 / -10 Se====ccsoaa —-(/.--
-20 N\ / -20 \ ,l‘ /
-30 \ o E— //,," -30 | s ,/
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2RF x 1LO Spurious Suppression (dBc) 2RF x 2LO Spurious Suppression (dBc)
° NS . ‘
-10 AL D -10 Q Output
7" NZ \
-20 A v \ -20 |0 === | Output
30 [N\~ ,/ 2 -30 \\
N Savs \\ /
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\
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\ a
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\q - - 4——
MO [ e=QOutput [ | 70
-80 === | Output -80
-90 - -90
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0 2RF x 3LO Spurious Suppression (dBc) 0 3RF x 1LO Spurious Suppression (dBc)
10 ——Q Output 10 " 4
JAN)
20 === | Output -20 N 1/
3
-30 \ / .30 \ / 1"\ .’/
AN / ~ // VvV
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50 S __}," - 50 4.
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' 1
.10 = Q Output .10 Q Output
20 \ === | Output -20 \\ === | Output
-30 \\ ‘ .30 \\
- \! P —— ’ _ \
40 7N y 40 N\
-50 /7 Pt -50 N\ ~
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70 /A 70 el
y 2
R N, y R
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3.6.7 Typical Spurious Performance

: Up-Conversion

Typical spurious data is taken by mixing an input within the IF band, with LO frequencies
(= m*LO % n*IF), to create a spurious output within the RF output band. The mixer is swept

across the full spurious output band and the mean is calculated.

The numbers shown in the table

below are for a -10 dBm IF input. Spurious suppression is scaled for different IF input power levels

by(n-/ ' * ufcpc -1 ® gq Fofexam@®) the2Fg1hO spyr is tygically 60 dBc for a -
10 dBm input with a  sine-wave LO, so a -20 dBm IF input creates as purthatis (2 -1) x (-10 dB)
lower, or 70 dBc. Data is shown for the frequency planin 3.6 Typical Performance .
Typical Up-conversion spu rious suppression (dBc): | Port (Q Port)
~10dBm 0xLO 1XLO 2xLO 3xLO 4xLO 5xLO
RF Input
OxIF - 39 (44) 59 (59) 67 (67) 66 (66) N/A
IxIF 29 (29) Reference 42 (39) 21(14) 81 (72) N/A
2xIF 69 (69) 60 (62) 52 (56) 75 (70) 80 (82) 81 (84)
3xIF 81 (84) 51 (55) 60 (67) 53 (36) 84 (78) 61 (63)
AXIF 90 (93) 91 (95) 75 (81) 97 (92) 102 (95) 99 (101)
5xIF 107 (110) 79 (85) 89 (96) 78 (62) 110 (102) 107 (105)
0 2IF x OLO Spurious Suppression (dBc) 0 3IF x OLO Spurious Suppression (dBc)
10 N\ Q Output -10 I\ ‘QOutput
-20 ‘-_\ === | Output -20 k‘\ === | Output
\
-30 | -30 |+
-40 ‘-.} 40 [-Y
50 N\ o 50 |-
-60 N / -60 \ /|
\
70 /. -70 \ /
' \ ot N [
-80 N -80 AP S P 2
-90 -90
0 5 10 15 20 25 30 0 5 10 15 20 25 30
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1IF x 2LO Spurious Suppression (dBc)
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M ~
\\ ‘l//,,l
\\\ - == TFem—aaa=-"

Y. -
— Q Output
= == | Qutput
L
0 5 10 15 20 25 30
LO Frequency (GHz)
2IF x 1LO Spurious Suppression (dBc)
— Q) Output
\ === | Output
\
\
N\ =
\ P
-
‘S\ P Claa -
\‘s —‘-“—
0 5 10 15 20 25 30
LO Frequency (GHz)
2IF x 3LO Spurious Suppression (dBc)
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4. Application Information

L0
1Q Mixer Internal Structure

4.1 Detailed Description

MMIQ-0626 " ¢cj mleq rm K_pig Kgapmu_tc-q KKGO d_kgjw md
consists of passive GaAs MMIC mixers designed and fabricated with GaAs Schottky diodes.

MMIQ mixers offer excellent amplitude and phase balance  from th e due to its on -chip LO

quadrature hybrid . Up to 4 0dB of image rejection (i.e., single sideband suppression) can be

obtained by using the MMIQ -0626 as an image rejection or single sideband mixer.  The MMIQ -

0626 H is the sister mixer of the  MMIQ -0626L . The MM IQ-0626 H requires a higher LO drive to

operate the mixer. In exchange, the MMIQ -0626 H displays higher linearity (i.e., higher 1IP3, P1dB,
Spurious Suppression) than the MMIQ -0626L . Marki H and L diodes correspond to  different diode
forward turn on voltages

Support for the X, Ku, and K bands are offeredbytheultra -~ pm_b~ | b ncpdmpk _1| ac
RF and LO ports (ports 1 and 2). Direct baseband to K band frequency conversions are available

by using this mixer as an up -converter. Traditional use of thi s mixer to do image reject or single

sideband mixing is available with an external IF quadrature hybrid. The MMIQ -0626 is also suitable

for use as a Vector Modulator through DC bi as of the I and Q ports (ports 3and 4 ).

Port 1, the RF port, and port 2, the LO port, supports a 6-26 GHz signal. Ports 3and 4 ,the |and
Q ports, support a DC -6 GHz signal. A signal may be input into any port  of the mixer which
supports r f _r ggel _j-q dpcoscl aw, Rfergsapapdshitec ° _ggq md

For a given LO power within the recommended operating range, the RF (in the case of a down
conversion) or IF (in the case of an up convers ion) input power should be below the input 1dB
compression point to avoid signal distortion. Th e input 1dB compression point will vary across the

kgve

md r

sqggl

kgvecp-gqg mncp_rgle °~ _| bugbrf _I b ugrf JM glnsr nmucp, A

optimal performance for each application . There is no minimum small signal input power required
for operation. Excessive RF/IF input power increases non -desired spurious output power and
degrades the fundamental conversion loss. Excessive LO i  nput power can also cause this e ffect.

The table below describes how to use an 1Q mixer and quad hybrid to select a single s ideband.
Up Conversion
Hybrid Port Mixer Port Sideband Selecte
0 ! Lower Sideband
90 Q
900 (Ig Upper Sideband
Down Conversion
Hybrid Port Mixer Port Sideband Selecte
900 IQ Upper Sideband
90 | .
Lower Sideband
0 Q
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4.2 Down-Converter

Port 1 Input  AF D

A down converter is a mixer application which takes a high frequency small signal RF input, and a
high frequency large signal LO input and mixes the signals together to produce a low frequency IF
output. The fundamental 1IRFx1LO outputs present at the IF port are the fLo.rrand fLo+rr tones.
The desired output in a down conversion is typicallyt  he fLo.re term. An image frequency at
fimage=f2L0-rr Will also down convertto the f |orr frequency. The above illustration shows the relative
location of the image frequency for a highside LO, or the frequency plan for which f Lo > frr.

To use the 1Q mixer as a down converter, input a high frequency  small signal RF input into port 1,
a high frequency large signal LO input into port 2, and pull the low frequency IF output from ports
3and 4 . Ports 3and 4 will output the IF signals | and Q. I and Q IF outputs will be at the same
frequency but 90 ° out of phase (i.e., | and Q are in quadrature). If only a si ngle IF output is
desired, terminate either the | or Q ports with a wideband 50 Mm load.

This is the input scheme was used to take I/Q down  -conversion data found in the Typical
Performance Plots section.

4.2.1 Image Reject Down-Converter

Port 3 Output

Port 1 Input  RF -

External IF 502
90° Hybrid s
o0° el

O

-....l..u""
- ———— - - 3

Port 4 Output

An image reject mixer is a mixer which rejects the down converted image frequency from the IF
output. Image reject mixers are constructed using an external quadrature hybrid attached to the |
and Q (i.e., IF) output ports. Using the external IF quadrature hybrid, o ne can select the whether
the upper sideband or lower sideband signal is suppressed with respect to the LO signal.

To use the IQ mixer as an image reject mixer, input the high frequency small signal RF into port 1
and a high frequency large signal LO input into port 2. Take the combined 1+Q down converted
signal through the IF quadrature hybrid. Select the upper sideba nd (i.e., suppress the lower
sideband) by connecting the | port to the O ° port of the IF quadrature hybrid and attach the Q port
to the 90 ° port of the IF quadrature hybrid.  Select the lower sideband (i.e., suppress the upper
sideband) by attaching the I p ort to the 90 ° port of the IF quadrature hybrid and attach the Q port
to the O ° port of the IF quadrature hybrid.

This is the input scheme was used to take image rejection down-conversion data found in the
Typical Performance Plots section.
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4.3 Up -Converter

An up converter is a mixer application which takes a low frequency small signal IF input, and a high
frequency large signal LO input and mixes the signal together to produce a high frequency RF

output. The fundamental 11IFx1LO outputs present at the RF port are the f Lo.r and fLo+rr tones.
An up conversion can select either the f  Lo.F or the f Lo«r tones. The above illustration shows both
up converted sidebands with either an | or Q port input signal.

To use the IQ mixer as an up converter, inputalo  w frequency small signal IF input into port 3 or
4, a high frequency large signal LO input into port 2, and pull the high frequency RF output from

port 1. Input into the Q port will result in a up converted signal that is 90 ° out of phase with the
up converted | port input signal. If only a single IF input is desired, terminate either the | or Q

ports with a wideband 50 m load.

This is the input scheme used to take I/Q up  -conversion data found in section 3.6 Typical
Performance .

4.3.1 Single Sideband Up -Converter

A single sideband mixer is a mixer which suppress the up converted image frequency from the RF
output. Single sideband mixers are constructed usinga  n external quadrature hybrid attached to
the I and Q (i.e., IF) input ports. Using an external IF quadrature hybrid, one can select whether
the upper sideband of the lower sideband signal is suppressed with respect to the LO signal.

To use the IQ mixer as a single sideband mixer, input the low frequency small signal I+Q IF signal
into the IF quadrature hybrid. The IF quadrature hybrid is attached to the | and Q ports of the 1Q
mixer. Input the high frequency large signal LO input into port 2 and take the up converted high
frequency RF signal from port 1. Select the upper sideband (i.e., suppress the lower sideband) by
attaching the | port to the 90  ° port of the IF quadrature hybrid and attach the Q port to the O °
port of the IF quadrature hybrid. Select the lower sideband (i.e., suppress the upper sideband) by
attaching the | port to the 0  ° port of the IF quadrature hybrid and attach the Q port to the 90 °
port of the IF quadrature hybrid.

This is the input scheme used to take single sideband up  -conversion data found in section 3.6
Typical Performance .
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