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Features

- V-band conversion loss
(x6 mixing):
26 dB, typical

- W-band conversion loss
(x8 mixing):
29 dB, typical

- Beam-lead die
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Description

The 1GG8-4021 is fabricated using the Keysight Technologies, Inc. Schottky diode
process. It is a single-balanced mixer topology using anti-parallel diodes to enhance
even-harmonic mixing. Typical use is in V-band and W-band waveguide mixers.

Absolute maximum ratings

1

Continuous Use

Damage Level

Parameter Condition Min. Max. Min. Max. Units
lyoge” RMS current, any diode 30 mA
[ Peak current, any diode 36 mA
Pioial’ Total RF+LO CW power 22 25 dBm

T,/ Ambient temperature 65 dBm

Ty Storage temperature -55 150 °C

oo Assembly temperature -65 200 °C

1. Operation in excess of any of the values may result in permanent damage to the device.

2. MTTF »5x 10° hour. Operation in excess of T, will degrade MTTF.

3. 60 second maximum

DC specifications'
Parameter Condition Min. Typ. Max. Units
VIFp_TmA IFP to IFM at 1T mA 1.28 1.48 1.68 Volts
VIFp_nTmA [FP to IFM at -1 mA -1.68 1.48 -1.28 Volts
VIFp_10mA IFP to IFM at 10 mA 1.57 1.87 217 Volts
VIFp_n10mA IFP to IFM at =10 mA =217 1.87 -1.57 Volts

1. T.=25°C.

Frequency-domain RF specifications'
Parameter Condition Min. Typ. Max. Units
V-band conversion loss  x6 mode 26 dB
W-band conversion loss  x8 mode 29 dB
IF bandwidth 0 1 GHz

1. T,=25°C, LO drive supplied by compressed AMMC-5024 amplifier, 4 V, 160 mA

ESD limits'
Parameter Condition Min. Typ. Max. Units
IFP-IFM IFP to IFM -600 +600 Volts
IF-GND IFP or IFM to ground -600 +600 Volts
LO-GND LO port to ground -2200 +2200 Volts

1. Human body model: 100 pF, 1.5 kQ.

- Chip Size:
970 x 720 um £10 pm
(38.2 x 28.3 mils +0.4 mils)

— Chip Thickness:
58 15 um (2.3 +0.6 mils)
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Applications

The 1GG8-4021 is used in V- and W-band waveguide harmonic mixers.

Operation

The LO is applied single-ended to the LO port; an AMMC-5024 biased at 4 V and 160 mA,
and run into compression has been found to be an effective LO drive (usually a directional
detector will be placed between the LO amplifier and the 1GG8-4021 as well); harmonic
content from the compressed LO amplifier enhances the mixer operation while keeping the
diodes in a safe operating region. The RF from the waveguide is applied differentially to
RFP and RFM; the IF emerges differentially from IFP and IFM, and is usually converted to

a single-ended signal using an off-chip balun. The RF ports include an on-chip backshort
optimized for V. and W Band operation.

Biasing
The 1GG8-4021 is an unbiased mixer; proper LO drive is all that is required.

Assembly Techniques

The 1GG8-4021 is a beam lead device; the Keysight Technologies, Inc., Beam Lead Diode
Bonding and Handling Procedures - Application Note (5991-3513EN) provides basic
information.

GaAs MMICs are ESD sensitive. ESD preventive measures must be employed in all aspects
of storage, handling and assembly. MMIC ESD precautions, handling considerations, and
die attach and bonding methods are critical factors in successful GaAs MMIC performance
and reliability.

Please refer to Keysight Technologies, Inc., GaAs MMIC ESD, Die Attach and Bonding
Guidelines - Application Note (5991-3484EN) for additional information on these subjects.
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Figure 1. 1GG8-4021 electrical schematic
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Figure 2. 1GG8-4021 beam-lead identification and location - all dimensions in microns

1GG8-4021 Average Conversion Loss
40

38

36

34

32

30

28

Conversion loss (dB)

26 Y W

2%

22

20

~
(@}
a
(@]
o)
(@]

70 80 90 100
RF frequency (GHz)

—o=V-band == W-band e spec

120

Figure 3. 1GG8-4021 operation in V- and W-band M1970 smart mixers
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Figure 4. 1GG8-4021 typical noise of a forward-biased sampler diode. The 1GG8-4021 contains four similarly sized diodes.
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Evolving

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

Y

From Hewlett-Packard to Agilent to Keysight
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myKeysight  myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.
KEYSIGHT SERVICES  Keysight Services

Accelerate Technology Adoption.
Lower costs.

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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