
Keysight 1GG7-4110
40 GHz Double Balanced Mixer

Data Sheet

Features

–– Frequency range: 
20 to 43.2 GHz LO 
20 to 40 GHz RF 
DC to 20.7 GHz IF

–– Conversion loss: 
Typically <10 dB

–– Isolation: 
LO-RF: 40 dB 
LO-IF: 30 dB 
RF-IF: 25 dB



Description
The 1GG7-4110 is a double balanced ring-diode mixer capable of operation from 20 to 
43.2 GHz on the LO, 20 to 40 GHz on the RF, and DC to 20.7 GHz on the IF port. The 
design is optimized for maximum LO-RF isolation and good conversion efficiency over 
broad frequency ranges. The mixer is fabricated in Keysight Technologies, Inc.’s GaAs 
process.

Absolute maximum ratings1

Symbol Parameters/conditions Min. Max. Units

Idc DC current, RF, LO and IF ports –20 +20 mA

Pin RF input power, any port 23 dBm

Top Operating temperature –55 +100 °C

Tst Storage temperature –65 +165 °C

Tmax Max assembly temperature +200 °C

ESD Electrostatic discharge @ IF port 
(human body model) –1000 +1000 Volts

1.  Operation in excess of any one of these may result in permanent damage to this device. TA = 25 °C 
except for Top, Tst, and Tmax. 

DC specifications/physical properties
(TA = 25 °C)

Symbol Parameters/conditions Min. Typ. Max. Units

V(f)IF
IF port voltage @ 200 µA DC, 
no LO drive 0.62 Volts

RF specifications
(TA  =  25 °C, Z0 = 50 Ω, LO drive level = 16 dBm nominal, RF input power level = –8 dBm nominal)

Symbol Parameters/conditions Min. Typ. Max. Units

Ce_10ghz Conversion loss, LO = 32 GHz, 
RF = 22 GHz, IF=10 GHz 8.2 9.5 dB

Ce_20.5ghz Conversion loss, LO = 42.5 GHz, 
RF = 22 GHz, IF = 20.5 GHz 8 9.5 dB

Ce_2ghz Conversion loss, LO = 32 GHz, 
RF = 30 GHz, IF = 2 GHz 7 9.5 dB

LO_IF30 L–I isolation, LO = 30 GHz 25 29 dB

LO_IF40 L–I isolation, LO = 40 GHz 25 32 dB

LO-RF LO–RF isolation, LO 20 to 46 GHz, 
16 dBm nominally 40 dB

LO-IF LO–IF isolation, LO 20 to 46 GHz 
16 dBm nominally 24 dB

RF_IF22 RF–IF isolation, LO 32 GHz, 
RF 22 GHz 20 24 dB

RF_IF30 RF–IF isolation, LO 32 GHz, 
RF 30 GHz 20 24 dB

Spur12ghz 2R–L spur @ 12 GHz, L = 32 GHz, 
R = 22 GHz 40 50 dBc

Spur2ghz 3R–2L spur @ 2 GHz, L = 32 GHz,
R = 22 GHz 40 56 dBc

Spur8ghz 4R–3L spur @ 8 GHz, L = 32 GHz, 
R = 22 GHz 50 59 dBc

Tempco
Conversion loss temperature 
coefficient, LO = 32 GHz, 
RF = 30 GHz, IF = 2 GHz

–0.0042 dB/°C

–– Chip size: 
1540 x 1030 µm 
(60.6 x 40.6 mils)

–– Chip size tolerance: 
±10 µm (±0.4 mils)

–– Chip thickness: 
127 ±15 µm (5.0 ±0.6 mils)

–– Pad dimensions: 
70 x 70 µm (2.8 x 2.8 mils)
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LO port

IF port RF port

Applications

The 1GG7-4110 can be used in instrumentation, communications, radar, ECM, EW, and 
many other systems requiring frequency conversion. It can also be used for bi-phase 
modulation and phase detection.

Assembly Techniques

Die attach should be done with conductive epoxy. Gold thermosonic bonding is recom-
mended for all bonds. The top and bottom metallization is gold.

GaAs MMICs are ESD sensitive. ESD preventive measures must be employed in all 
aspects of storage, handling, and assembly.

MMIC ESD precautions, handling considerations, die attach and bonding methods are 
critical factors in successful GaAs MMIC performance and reliability.

Keysight’s, GaAs MMIC ESD, Die Attach and Bonding Guidelines - Application Note 
(5991-3484EN) provides basic information on these subjects.

Figure 1. 1GG7-4110 simplified schematic
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Figure 2. 1GG7-4110 bonding pad positions (shown in micrometers). Centers of bonding pads nominally in 70 µm from edge of substrate.

Supplemental Data
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Figure 3. 1GG7-4110 conversion loss with RF frequency = 22 GHz 
(LO drive = 16 dBm)

Figure 5. 1GG7-4110 LO-RF isolation (LO drive = 16 dBm) Figure 6. 1GG7-4110 LO-IF isolation (LO drive = 16 dBm)

Figure 4. 1GG7-4110 conversion loss with RF frequency = 30 GHz 
(LO drive = 16 dBm)
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LO frequency (GHz)
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Figure 7. 1GG7-4110 conversion loss for various LO drive levels 
(RF frequency = 22 GHz)
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For more information on Keysight 
Technologies’ products, applications or 
services, please contact your local Keysight 
office. The complete list is available at:
www.keysight.com/find/contactus

Americas 
Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Pacific
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-06-08-16)

DEKRA Certified
ISO9001 Quality Management System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System

This information is subject to change without notice.
© Keysight Technologies, 2016
Published in USA, September 28, 2016
5992-1831EN
www.keysight.com

Evolving 

Our unique combination of hardware, software, support, and people can help  
you reach your next breakthrough. We are unlocking the future of technology. 

From Hewlett-Packard to Agilent to Keysight

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

Keysight Services
www.keysight.com/find/service
Keysight Services can help from acquisition to renewal across your 
instrument’s lifecycle. Our comprehensive service offerings—one-stop 
calibration, repair, asset management, technology refresh, consulting, 
training and more—helps you improve product quality and lower costs.

Keysight Channel Partners
www.keysight.com/find/channelpartners
Get the best of both worlds: Keysight’s measurement expertise and product 
breadth, combined with channel partner convenience.

This data sheet contains a variety of typical and guaranteed performance 
data. The information supplied should not be interpreted as a complete list 
of circuit specifications. Customers considering the use of this, or other 
Keysight Technologies GaAs ICs, for their design should obtain the current 
production specifications from Keysight. In this data sheet the term typical 
refers to the 50th percentile performance. For additional information 
contact Keysight at MMIC_Helpline@keysight.com.

The product described in this data sheet is RoHS Compliant. See RoHS
Compliance section for more details.

www.keysight.com/find/mmic
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