
Description
The QHD-2BH-0.45G series is a member of the Multi-Mix® 
QHD family of 3-dB 90° couplers for use in the 380-520 MHz 
range. The QHD-2BH-0.45G exhibits low insertion loss, low 
VSWR, and high isolation. Excellent phase and amplitude bal-
ance and high RF power handling capability make this series 
ideal for use in base station power amplifiers in particular and 
radio transceivers, receiver/antenna multicouplers and RF sig-
nal distribution and processing equipment in general. 

The construction of QHD quad hybrids is based on fusion 
bonded multiplayer stripline structures. The fusion bonding 
process yields homogeneous monolithic dielectric structures 
with reliability, ruggedness, and electrical and thermal perfor-
mance that are superior to conventional adhesive bonding 
techniques
Applications:
• CDMA 450 base station power amplifiers
• UHF land mobile radiobase station power amplifiers
• UHF radar (400-500 MHz)

PERFORMANCE
Frequency Range............................................380 - 520 MHz

Isolation................................................................. 28 dB min.

Insertion Loss.................................................... 0.20 dB max.

VSWR...................................................................1.15:1 max.

Amplitude Balance.......................................... ±0.20 dB max.

Phase Balance...................................................90 ± 2° max.

Input Power.................................................... 200 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +85°C

Technical Feature

features
• 380 - 520 MHz

• High Isolation

• Low Loss

• Excellent Phase / Amplitude Balance

• Surface Mount
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Description
The QHDZ-2BH-0.15G series is a member of the Multi-Mix® 
Zapper® QHDZ family of 3-dB 90° couplers for use in the 130-
174 MHz range. The QHDZ-2BH-0.15G exhibits low insertion 
loss, low VSWR, and high isolation. Excellent phase and 
amplitude balance and high RF power handling capability 
make this series ideal for use in base station power amplifiers 
in particular and radio transceivers, receiver/antenna multicou-
plers and RF signal distribution and processing equipment in 
general. 

The construction of QHDZ quad hybrids is based on fusion 
bonded multiplayer stripline structures. The fusion bonding 
process yields homogeneous monolithic dielectric structures 
with reliability, ruggedness, and electrical and thermal perfor-
mance that are superior to conventional adhesive bonding 
techniques.
Applications:
• VHF land mobile radio base station power amplifiers

PERFORMANCE
Frequency Range............................................225 - 400 MHz

Isolation................................................................. 20 dB min.

Insertion Loss.................................................... 0.20 dB max.

VSWR...................................................................1.12:1 max.

Amplitude Balance............................................ ±0.4 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power.................................................... 125 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
• 130 - 174 MHz

• High Isolation

• Low Loss

• Excellent Phase / Amplitude Balance

• High Power Handling

• Surface Mount

0.080 TYP.

0.080 TYP.

0.500

1.000

0.050 TYP.

0.050 TYP. PORT 4

PORT 1PORT 2

PORT 3

0.070

PACKAGE OUTLINE

Page 1 of 2Crane Aerospace & Electronics
Microwave Solutions – Merrimac Industries
41 Fairfield Place, West Caldwell, NJ  07006
+ 1.973.575.1300 ext. 1309   •   mw@crane-eg.com
www.craneae.com/mw

 Crane Aerospace & Electronics Microwave Solutions

Quad Hybrid - QHDZ-2BH-0.15G

 QHDZ-2BH-0.15G - Rev. 4, 10/16/2006



-4
-3.8
-3.6
-3.4
-3.2

-3
-2.8
-2.6
-2.4
-2.2

-2

130 134 138 142 146 150 154 158 162 166 170 174

C
ou

pl
in

g(
dB

)

Frequency (MHz)

Coupling

Coupling Direct

1

1.05

1.1

1.15

1.2

1.25

1.3

130 134 138 142 146 150 154 158 162 166 170 174

VS
W

R

Frequency (MHz)

VSWR

Port1 Port2 Port3 Port4

-60

-50

-40

-30

-20

-10

0

130 134 138 142 146 150 154 158 162 166 170 174

Is
ol

at
io

n 
(d

B
)

Frequency (MHz)

Isolation

-95
-94
-93
-92
-91
-90
-89
-88
-87
-86
-85

130 134 138 142 146 150 154 158 162 166 170 174

Ph
as

e 
(d

eg
re

es
)

Frequency (MHz)

Phase Balance

.055 TYP.

.080

.074

.505 .345

GROUND PLANE
Ground plane of unit should 
be soldered to ground plane 
of circuit board for optimum 
performance

.074

50 OHM LINE 
.032 DIELECTRIC THICKNESS

ER= 3.38 .845

PERFORMANCE DATA

MOUNTING GUIDELINES TRUTH TABLE

 Crane Aerospace & Electronics Microwave Solutions

Page 2 of 2

Quad Hybrid -  QHDZ-2BH-0.15G

DS_Quad_QHDZ2BH015G_101606.indd. This revision supersedes all previous releases. All technical information is believed to be accurate, but 
no responsibility is assumed for errors. We reserve the right to make changes in products or specifications without notice. Copyright © 2011 Crane 
Electronics, Inc. All rights reserved. 



Description
­The Multi-Mix® QHD series provides a 3 dB coupler with low 
insertion loss, low VSWR, and high isolation. Accurate phase 
and amplitude balance make them ideal for applications 
involving IQ networks, power amplifiers, signal distribution and 
processing equipment.

QHD quad hybrids are fusion bonded multilayer stripline 
assemblies. The fusion bonding process yields a
homogeneous monolithic dielectric structure with reliability, 
ruggedness, and electrical performance that is superior to ­
conventional adhesive bonding techniques.

PERFORMANCE 

Frequency Range............................................2.0 - 18.0 GHz

Isolation................................................................. 15 dB min.

Insertion Loss...................................................... 2.0 dB max.

VSWR.....................................................................1.5:1 max.

Amplitude Balance............................................ ±1.0 dB max.

Phase Balance...................................................90 ± 8° max.

Input Power........................................................ 30 watts typ.

RF Interface.....................................Gold plated CPW launch

Operating Temperature Range.......................... -55 to +85°C

Technical Feature

features
•	 2.0 - 18.0 GHz

•	 High Isolation

•	 Low Loss

•	 Excellent Phase / Amplitude Balance

•	 Co-planar launch

•	 Ni/Au finish
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DESCRIPTION
The Multi-Mix® QHD series provides a 3 dB 90° coupling with 
low insertion loss, low VSWR, and high isolation.  Accurate 
phase and amplitude balance make this series ideal for use in 
IQ networks, power amplifiers, radio transceivers, receiver 
multicouplers and RF signal distribution and processing equip-
ment.

QHD quad hybrids are fusion bonded multilayer stripline devic-
es.  The fusion bonding process yields a homogeneous mono-
lithic dielectric structure with reliability, ruggedness, and electri-
cal performance that is superior to conventional adhesive 
bonding techniques.

PERFORMANCE 

Frequency Range..........1200 - 1850 MHz, 1400 - 1700 MHz

....................................................................1000 - 2000 MHz

Isolation...........................................................23, 23 dB min.

.............................................................................. 20 dB min.

Insertion Loss........................................... 0.20, 0.18 dB max.

.......................................................................... 0.25 dB max.

VSWR.......................................................1.20:1, 1.15:1 max.

.............................................................................1.20:1 max.

Amplitude Balance............................................ ±0.5 dB max.

Phase Balance...................................... 90 ± 2°, 90± 2° max.

...........................................................................90 ± 3° max.

Input Power.................................................... 200 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

TECHNICAL FEATURE

FEATURES
•	 1.0 - 2.0 GHz

•	 High Isolation

•	 Low Loss

•	 Excellent Phase / Amplitude Balance

•	 Surface Mount

•	 Tape & Reel Available
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Description
The Multi-Mix® Zapper® QHDZ series provides a 3 dB 90° 
coupling with low insertion loss, low VSWR, and high isolation.  
Accurate phase and amplitude balance make this series ideal 
for use in IQ networks, power amplifiers, radio transceivers, 
receiver multicouplers and RF signal distribution and process-
ing equipment.

QHDZ quad hybrids are fusion bonded multilayer stripline 
devices.  The fusion bonding process yields a homogeneous 
monolithic dielectric structure with reliability, ruggedness, and 
electrical performance that is superior to conventional adhe-
sive bonding techniques.Applications:
• JTRS

PERFORMANCE
Frequency Range........................................1000 - 2000 MHz

Isolation................................................................. 23 dB min.

Insertion Loss.................................................... 0.25 dB max.

VSWR.....................................................................1.2:1 max.

Amplitude Balance............................................ ±0.5 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power.................................................... 200 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
• 1000 - 2000 MHz

• High Isolation

• Low Loss

• Excellent Phase / Amplitude Balance

• Surface Mount

• Tape & Reel Available
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DESCRIPTION
The QHDZ-2N-0.45G series is a member of the Multi-Mix® 
Zapper® QHDZ family of 3-dB 90° couplers for use in the 380-
520 MHz range. The QHDZ-2N-0.45G exhibits low insertion 
loss, low VSWR, and high isolation. Excellent phase and 
amplitude balance and high RF power handling capability 
make this series ideal for use in base station power amplifiers 
in particular and radio transceivers, receiver/antenna multicou-
plers and RF signal distribution and processing equipment in 
general. 

The construction of QHDZ quad hybrids is based on fusion 
bonded multiplayer stripline structures. The fusion bonding 
process yields homogeneous monolithic dielectric structures 
with reliability, ruggedness, and electrical and thermal perfor-
mance that are superior to conventional adhesive bonding 
techniques.
Applications:
•	 CDMA 450 base station power amplifiers
•	 UHF land mobile radio base station power amplifiers
•	  UHF radar (400-500 MHz)

PERFORMANCE 

Frequency Range............................................410 - 480 MHz

........................................................................380 - 520 MHz

Isolation................................................................. 23 dB min.

.............................................................................. 20 dB min.

Insertion Loss...................................................... 0.2 dB max.

............................................................................ 0.3 dB max.

VSWR...................................................................1.15:1 max.

.............................................................................1.20:1 max.

Amplitude Balance.......................................... ±0.15 dB max.

.......................................................................... ±0.3 dB max.

Phase Balance...................................................90 ± 2° max.

...........................................................................90 ± 3° max.

Input Power.................................................... 200 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

TECHNICAL FEATURE

FEATURES
•	 380 - 520 MHz

•	 High Isolation

•	 Low Loss

•	 Excellent Phase / Amplitude Balance

•	 High Power Handling

•	 Surface Mount

.059

.040

0.650

0.480

0.080

PORT 2 PORT 1

PORT 4PORT 3

P P       

W

K

B

10 0

0

ENGLISH (in)

W

0.9449 0.6299

P1 0P

0.1575
0A

0.5126

B0 0K

METRIC (mm) 24.00 16.00 4.00 13.02 16.93 2.4

0.6665 0.09448

DIRECTION OF FEED

"A" "A"

SECTION "A"-"A"

A0

PAD 1

MARKED SIDE UP

PACKAGE OUTLINE / TAPE & REEL ORIENTATION

Page 1 of 2Crane Aerospace & Electronics
Microwave Solutions – Merrimac Industries
41 Fairfield Place, West Caldwell, NJ  07006
+ 1.973.575.1300 ext. 1309   •   mw@craneae.com
www.craneae.com/mw

 Crane Aerospace & Electronics Microwave Solutions

Quad Hybrid - QHDZ-2N-0.45G

 QHDZ-2N-0.45G - Rev. 5, 05/02/2017



-4

-3.8

-3.6

-3.4

-3.2

-3

-2.8

-2.6

-2.4

-2.2

-2

380 394 408 422 436 450 464 478 492 506 520

Co
up

lin
g 

(d
B)

Frequency (MHz)

Coupling

Direct Coupled

1

1.05

1.1

1.15

1.2

1.25

1.3

380 394 408 422 436 450 464 478 492 506 520

VS
W

R

Frequency (MHz)

VSWR
Port 1 Port 2 Port 3 Port 4

-40

-35

-30

-25

-20

-15

-10

-5

0

380 394 408 422 436 450 464 478 492 506 520

Is
ol

at
io

n 
(d

B
)

Frequency (MHz)

Isolation

-95

-94

-93

-92

-91

-90

-89

-88

-87

-86

-85

380 394 408 422 436 450 464 478 492 506 520

Ph
as

e 
(d

eg
re

es
)

Frequency (MHz)

Phase Balance

Ground plane of unit 
should be soldered to 
ground plane of circuit 
board for optimum 
performance

Ground plane

50 ohm line .030 delectric
 thickness ER=

.380.453

.063

.068

.050

.034

.537

PERFORMANCE DATA

MOUNTING GUIDELINES TRUTH TABLE

 Crane Aerospace & Electronics Microwave Solutions

Page 2 of 2

Quad Hybrid -  QHDZ-2N-0.45G

DS_Quad_QHDZ2N045G_50217.indd. This revision supersedes all previous releases. All technical information is believed to be accurate, but no 
responsibility is assumed for errors. We reserve the right to make changes in products or specifications without notice. Copyright © 2017  
Crane Aerospace & Electronics. All rights reserved. 



Description
The QHDZ-2N-0.45G series is a member of the Multi-Mix® 
Zapper® QHDZ family of 3-dB 90° couplers for use in the 380-
520 MHz range. The QHDZ-2N-0.45G exhibits low insertion 
loss, low VSWR, and high isolation. Excellent phase and 
amplitude balance and high RF power handling capability 
make this series ideal for use in base station power amplifiers 
in particular and radio transceivers, receiver/antenna multicou-
plers and RF signal distribution and processing equipment in 
general. 

The construction of QHDZ quad hybrids is based on fusion 
bonded multiplayer stripline structures. The fusion bonding 
process yields homogeneous monolithic dielectric structures 
with reliability, ruggedness, and electrical and thermal perfor-
mance that are superior to conventional adhesive bonding 
techniques.
Applications:
• CDMA 450 base station power amplifiers
• UHF land mobile radio base station power amplifiers
• UHF radar (400-500 MHz)

PERFORMANCE
Frequency Range............................................410 - 480 MHz

........................................................................380 - 520 MHz

Isolation................................................................. 23 dB min.

.............................................................................. 20 dB min.

Insertion Loss...................................................... 0.2 dB max.

............................................................................ 0.3 dB max.

VSWR...................................................................1.15:1 max.

.............................................................................1.20:1 max.

Amplitude Balance.......................................... ±0.15 dB max.

.......................................................................... ±0.3 dB max.

Phase Balance...................................................90 ± 2° max.

...........................................................................90 ± 3° max.

Input Power.................................................... 200 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
• 380 - 520 MHz

• High Isolation

• Low Loss

• Excellent Phase / Amplitude Balance

• High Power Handling

• Surface Mount
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Description
The Multi-Mix® Zapper® QHDZ series provides a 3 dB 90° 
coupling with low insertion loss, low VSWR, and high isolation.  
Accurate phase and amplitude balance make this series ideal 
for use in IQ networks, power amplifiers, radio transceivers, 
receiver multicouplers and RF signal distribution and process-
ing.

QHDZ quad hybrids are fusion bonded multilayer stripline 
devices.  The fusion bonding process yields a homogeneous 
monolithic dielectric structure with reliability, ruggedness, and 
electrical performance that is superior to conventional adhe-
sive bonding techniques.

PERFORMANCE
Frequency Range..............................................3.3 - 3.7 GHz

Isolation................................................................. 23 dB min.

Insertion Loss.................................................... 0.20 dB max.

VSWR...................................................................1.15:1 max.

Amplitude Balance.......................................... ±0.20 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power.................................................... 125 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +85°C

Technical Feature

features
• 3.3 - 3.7 GHz

• High Isolation

• Low Loss

• Excellent Phase / Amplitude Balance

• Surface Mount

• Tape & Reel Available
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DESCRIPTION
The Multi-Mix® Zapper® QHDZ series provides a 3 dB 90° 
coupling with low insertion loss, low VSWR, and high isolation.  
Accurate phase and amplitude balance make this series ideal 
for use in IQ networks, power amplifiers, radio transceivers, 
receiver multicouplers and RF signal distribution and  
processing.

QHD quad hybrids are fusion bonded multilayer stripline devic-
es.  The fusion bonding process yields a homogeneous mono-
lithic dielectric structure with reliability, ruggedness, and electri-
cal performance that is superior to conventional adhesive 
bonding techniques.

PERFORMANCE 

Frequency Range..............................................0.8 - 1.0 GHz

Isolation................................................................. 20 dB min.

Insertion Loss.................................................... 0.35 dB max.

VSWR...................................................................1.20:1 max.

Amplitude Balance.......................................... ±0.30 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power...................................................... 30 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +85°C

TECHNICAL FEATURE

FEATURES
•	 0.8 - 1.0 GHz

•	 High Isolation

•	 Low Loss

•	 Excellent Phase / Amplitude Balance

•	 Surface Mount

•	 Tape & Reel
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Description
The Multi-Mix® Zapper® QHDZ series provides a 3 dB 90° 
coupling with low insertion loss, low VSWR, and high isolation.  
Accurate phase and amplitude balance make this series ideal 
for use in IQ networks, power amplifiers, radio transceivers, 
receiver multicouplers and RF signal distribution and process-
ing.

QHDZ quad hybrids are fusion bonded multilayer stripline 
devices.  The fusion bonding process yields a homogeneous 
monolithic dielectric structure with reliability, ruggedness, and 
electrical performance that is superior to conventional adhe-
sive bonding techniques.

PERFORMANCE
Frequency Range..............................................2.3 - 2.7 GHz

Isolation................................................................. 20 dB min.

Insertion Loss.................................................... 0.30 dB max.

VSWR...................................................................1.20:1 max.

Amplitude Balance.......................................... ±0.30 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power...................................................... 25 watts max.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
• 2.3 - 2.7 GHz

• Low Loss

• Low VSWR

• High Power - 25 Watts CW

• Surface Mount

• Tape & Reel Available
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Description
The Multi-Mix® Zapper® QHDZ-Z series provides a 3 dB, 
quadrature coupler with low insertion loss, high isolation, and 
high power handling in a small outline.  Accurate phase and 
amplitude balance make them ideal for applications involving 
IQ networks, power amplifiers, signal distribution and process-
ing.

The QHDZ-Z series is an easy to install SMD designed specifi-
cally for the full spectrum of wireless applications.  The high 
stability ceramic filled PTFE dielectrics utilized in these compo-
nents are compatible with common substrates such as FR-4, 
G-10, and polyamide.  The wrap around ground plane pro-
vides excellent EM shielding.

PERFORMANCE 

Frequency Range..............................................2.3 - 2.7 GHz

Isolation................................................................. 20 dB min.

Insertion Loss.................................................... 0.30 dB max.

VSWR...................................................................1.30:1 max.

Amplitude Balance............................................ ±0.3 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power...................................................... 25 watts max.

Size..........................................0.175 x 0.175 x 0.049 inches

Weight..................................................................... 0.002 oz.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
•	 2.3 - 2.7 GHz

•	 High Power - 25 Watts CW

•	 Low Loss

•	 Low VSWR

•	 Surface Mount

•	 Tape & Reel

NOTES:
1. ALL DIMENSIONS ARE IN INCHES.
2. TOLERANCES: -3 PLACE DECIMALS; ±.005.
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Description
The Multi-Mix® Zapper® QHDZ-Z series provides a 3 dB, 
quadrature coupler with low insertion loss, high isolation, and 
high power handling in a small outline.  Accurate phase and 
amplitude balance make them ideal for applications involving 
IQ networks, power amplifiers, signal distribution and process-
ing.

The QHDZ-Z series is an easy to install SMD designed specifi-
cally for the full spectrum of wireless applications.  The high 
stability ceramic filled PTFE dielectrics utilized in these compo-
nents are compatible with common substrates such as FR-4, 
G-10, and polyamide.  The wrap around ground plane pro-
vides excellent EM shielding.

PERFORMANCE
Frequency Range..............................................1.7 - 2.0 GHz

Isolation................................................................. 20 dB min.

Insertion Loss.................................................... 0.30 dB max.

VSWR...................................................................1.30:1 max.

Amplitude Balance............................................ ±0.3 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power...................................................... 25 watts max.

Size..........................................0.175 x 0.175 x 0.066 inches

Weight..................................................................... 0.002 oz.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
• 1.7 - 2.0 GHz

• High Power - 25 Watts CW

• Low Loss

• Low VSWR

• Surface Mount

• Tape & Reel

NOTES:
1. ALL DIMENSIONS ARE IN INCHES.
2. TOLERANCES: -3 PLACE DECIMALS; ±.005.
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Description
The Multi-Mix® Zapper® QHDZ-Z series provides a 3 dB, 
quadrature coupler with low insertion loss, high isolation, and 
high power handling in a small outline.  Accurate phase and 
amplitude balance make them ideal for applications involving 
IQ networks, power amplifiers, signal distribution and process-
ing.

The QHDZ-Z series is an easy to install SMD designed specifi-
cally for the full spectrum of wireless applications.  The high 
stability ceramic filled PTFE dielectrics utilized in these compo-
nents are compatible with common substrates such as FR-4, 
G-10, and polyamide.  The wrap around ground plane pro-
vides excellent EM shielding.

PERFORMANCE
Frequency Range..............................................3.3 - 3.7 GHz

Isolation................................................................. 20 dB min.

Insertion Loss.................................................... 0.30 dB max.

VSWR...................................................................1.30:1 max.

Amplitude Balance............................................ ±0.3 dB max.

Phase Balance...................................................90 ± 3° max.

Input Power...................................................... 25 watts max.

Size..........................................0.175 x 0.175 x 0.049 inches

Weight..................................................................... 0.002 oz.

RF Interface.....................................................Surface mount

Operating Temperature Range.......................... -55 to +95°C

Technical Feature

features
• 3.3 - 3.7 GHz

• High Power - 25 Watts CW

• Low Loss

• Low VSWR

• Surface Mount

• Tape & Reel

NOTES:
1. ALL DIMENSIONS ARE IN INCHES.
2. TOLERANCES: -3 PLACE DECIMALS; ±.005.
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Substrate Material = Rogers RO4003; 0.020" Thickness;
1 oz. Electrodeposited Copper Feed Transmission Lines = Grounded CPW;
Line Width = 0.039" Line-Ground Spacing = 0.015"
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