PHEMT designs to 40 GHz

Lowest noise figures

Smallest size/low mass special alloy
for efficient cooling to 4K

Custom package options

Lowest power dissipation

3-Year warranty

9001:2015
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AmpliTech’s Cryogenic Amplifiers

Due to the increased demand for even lower Noise Figures, AmpliTech introduces its new line of cryogenic
amplifiers. These amplifiers are designed to operate at temperatures as low as the Liquid Helium temperature of
4K. The lower temperature operation further decreases the already low noise figures that AmpliTech offers.

Efficiency is the key for cryogenic amplifiers so we offer very low Power DC options (as low as +0.5V DC@8mA),
very low power consumption, and a very light-weight, compact housing. These amplifiers are very useful for
applications that require the absolute minimum amounts of noise injection-such as Quantum Computing, Medical
Applications, RF Imaging, Research & Development, Space Communications, Accelerators, Radiometry and
Telephony. Noise figures as low as 2K are possible at L band frequencies.

These amplifiers are extremely stable and highly reliable at these operating temperatures. Custom solutions are
always an option. Cryogenic amplifiers can be supplied with wave guide or SMA connector interfaces.

*  Unconditionally stable e  High Reliability

e  State-of-the-Art Technology e Multiple connector and waveguide interface options
*  Flexible design for custom solutions e Ultra-Low Power Dissipation

e Operating temperatures well below 4K e High Efficiency

*  Very light weight, compact package * Industry Leading Ultra-Low Noise Figures

e  Custom designs for all specifications e  +0.5V to +3V DC power options
e MIL-STD 883 and Space-level screening e Special testing options
e Hermetic laser sealing

Quantum Computer Research

620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 ¢ Fax: 631-521-7871 )
Website: www.amplitechinc.com e Email: info@amplitechinc.com



Advantages of AmpliTech’s Cryogenic Amplifiers Over
Competitors

Smaller size and low cooling mass

Lowest Noise Figures at room and cold temperatures

Lower DC power dissipation at 300K (<5 mW vs. 60 mW)

Lower DC power dissipation at 4K (<2 mW vs. 5.5 mW)

Only one fixed single positive supply voltage vs. variable dual negative and positive supply
No separate power supply or special connector/cable needed for special installation

Easy and quick installation with one supply wire (amplifier case is Ground)

Superior technical support

Iy Ny I Ny Iy By I

Adjustable gain performance if necessary via positive bias supply voltage (can be
continuously optimized for best performance)

Significantly lower cost

30 Years experience in cryogenic design

Advanced component and circuit technology

Ultra-wide band design capability and customized bands a specialty

Most parts available from stock at our nationwide distributor

O 0000 0

All parts are made in the USA
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List of Cryogenic Amplifiers

Model Number Fr:callr::cy . FIaGtar:ZSS 'I"\Iec:;s:. LB Pcl):l;@ VDC/mA Outli-n €

(+dB) (K) (Typ) (dBm) Drawing
APTC5-00301400-4K00-D4 0.3-14 42 0.5 4 1.8:1 1 0.8/10 [Custom/D4
APTC5-01001200-5K00-D4 1-12 39 1.2 5 1.7:1 0 1/12 Custom/D4
APTC5-02000400-1K00-D4 2-4 38 3 1 3.0:1 -10 0.6/15 [Custom/D4
APTC2-04000800-2K00-D4 4-8 24 1 2 1.5:1 0 0.5/6 Custom/D4
APTC5-04000800-2K00-D4 4-8 39 0.5 2 1.3:1 -6 0.5/10 [Custom/D4
APTC5-04001600-5K00-D4 4-16 40 1 5 1.5:1 1 1/15 Custom/D4
APTC5-06000800-2K00-D4 6-8 32 0.5 2 1.5:1 -11 0.5/8 Custom/D4
APTC4-06002000-6K00-D4 6-20 36 1 6 1.4:1 0 1.1/15 |Custom/D4
APTC5-16002800-6K00-42-D4 16 -28 32 2 6 1.3:1 -11 0.5/10 [Custom/D4
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Data Sheets

@ A mnli'!ech» APTC5-00301400-4K00-D4
l:‘.np%hs Global Commanisations 0.3 to 14 GHz Ultra-Low Noise Cryogenic Amplifier

Product Features

— ". r ‘“‘: e Frequency Range =0.3 to 14 GHz
m B- j# J‘ ! l_E‘ e  Typical Noise Temperature = 4K at 6K case
: : ’ temperature
4 GND +0.8V
gl | o e Gain (typical) = 42 dB
~ RFIN AmpliTech RFOUT . . + d ical
| APIC5.00301400.4K00.0¢ | e  Gain Flatness <+0.5 dB typica

T - e Single +0.8V Biasing @~15 mA
m “ u kE e  State-of-the-Art PHEMT Technology
. e  MIL-883, MIL-45208 construction and reliability
e No dual power supply or connector needed
e SMA female connectors
e 0.030” diameter pins for DC and GND

Typical Key Parameters at 23°C e  Custom gain and frequency options available

Parameter  Unit Min.  Typical  Max. Notes o
Product Description
Frequency GHz 0.3 - 14 Customizable
Gain 4B 38 12 i Customizable ThIS. model is a W|del:.>and m.edl.um-galn LNA WhICh. is
designed for cryogenic applications down to 4K with
Gain Flatness dB - +0.5 +1.0 Customizable an industry low Noise Temperature of 55K at +23°C
In/Out VSWR ] j 1251 1.50 Customizable case temperature. The LNA.has a low gain flatngss
and VSWR across the entire band. Lower Noise
Output P1dB dBm +0 +1 - Customizable options are also available in smaller sub-bands.
DC Power V@mA +0.7 +0.8 +1.0 15 mA typ Ct?mpact AmpliTech D-series gold-plated Package
with SMA female connectors for easy Installation.
Noise Figure dB - 0.7 1.1 @23°C
Outline/Package - - - - Custom/D4 Application

. . e Radiometers
Absolute Maximum Ratings* e Nanophysics
. - e Astronomy/Observatory Receivers
Parameters Unit Min. Max. Notes v/ Y
e Superconductor Research Labs
Operating . 95% humidity,
Temperature (Case) ¢ 4 +350 non-condensing
* Stresses above those listed under "Absolute Maximum
Storage X 95% humidity, Rating" may cause permanent damage to the device.
Temperature (Case) C 77 +300 hon-condensing This is a stress rating only and functional operation of the
device at these or any other conditions above those
RF Input Power dBm - +10 cw indicated in the operational sections of this specification
Die Junction Temp i devi is not implied. Exposure to absolute maximum rating
(Tj) C ) +150 For GaAs devices conditions for extended periods may affect device
reliability. All STANDARD units are packaged in Aluminum
Positive Supply v _ +3.0 At +V DC terminal housings that are layered with electroless Nickel and then
Voltage plated with Gold to eliminate contamination of other
Negative Voltage \Y N/A N/A Reverse Voltage adjacent electronic components.
620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 e Fax: 631-521-7871 5
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A mn.i'rnl-hb APTC5-00301400-4K00-D4
0.3 to 14 GHz Ultra-Low Noise Cryogenic Amplifier
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Global Commanisations 0.3 to 14 GHz Ultra-Low Noise Cryogenic Amplifier

Outline Drawing
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APTC3-00501800-75K00-D4

0.5 to 18 GHz Ultra-Low Noise Cryogenic Amplifier

APTC35-00501800-75KD0-D4

Qo s @ LT

Typical Key Parameters at 23°C

Product Features

e Frequency Range =0.5to 18 GHz

e Typical Noise Temp = 4K @ 6K case temp

e Typical Gain= 38 dB

e State-of-the-Art PHEMT Technology

e MIL-883, MIL-45208 construction and reliability
e Single +0.6V Biasing @~14 mA at 4K

e No dual power supply or connector needed

e SMA female connectors

e 0.030” diameter pins for DC and GND

e Custom gain and frequency options available

Product Description

This model is an ultra-low noise cryogenic amplifier
operating in the frequency range which is designed for
cryogenic applications down to 4K with an industry low
Noise Temperature of 55K at +23°C case temperature.
The LNA has a low gain flatness and VSWR across the
entire band. Lower Noise options are also available in
smaller sub-bands. Compact AmpliTech D-series gold-
plated package with SMA female connectors for easy
installation.

Applications

Radiometers

Nanophysics (Electron spin resonance)
Astronomy/Observatory Receivers
Superconductor Research Labs
Satellite Earth Stations

Parameter  Unit Min. Typical Max. Notes
Frequency GHz 0.5 - Customizable
Gain dB - 38 Customizable
Gain Flatness dB - 2.5 Customizable
In/Out VSWR - - 2.5:1 Customizable
Output P1dB dBm - -6 Customizable
DC Power V@mA - +0.6 +0.6 14 mA typ.
Noise Figure dB - 1.5 @23°C
Outline/Package - - - D4/custom
Absolute Maximum Ratings*

Parameters Unit Min. Max. Notes
Operating 95% humidity, non-
Temperature (Case) K - +350 condensing
Storage 95% humidity, non-

K - +300 .
Temperature (Case) condensing
RF Input Power dBm - -5 cw
Die Junction Temp For GaAs devices
" °C - +150
(Ti)
Positive Suppl

tive supply \Y +0.5 +3.5 At +V DC terminal
Voltage
Negative Voltage \Y N/A N/A Reverse Voltage

* Stresses above those listed under "Absolute Maximum
Rating" may cause permanent damage to the device. This
is a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability. All STANDARD units are packaged in Aluminum
housings that are layered with electroless Nickel and then
plated with Gold to eliminate contamination of other
adjacent electronic components.

620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 ¢ Fax: 631-521-7871
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0.5 to 18 GHz Ultra-Low Noise Cryogenic Amplifier

APTC3-00501800-75K00-D4
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Implifying Global Commanisations 0.5 to 18 GHz Ultra-Low Noise Cryogenic Amplifier

Outline Drawing
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B rolfing Gobl Conmarisions 1 to 12 GHz Ultra-Low Noise Cryogenic Amplifier
Product Features

& il

i GND +1v

1 RFIN  AmpliTech RF OUT ’
APTC5-01001200-5K00-D4

fﬁ‘

- T

ME-NLE

Typical Key Parameters at 23°C

e Frequency Range=1to 12 GHz

e Typical Noise Temp = 5.5K at 12K case temp

e Typical Gain= 39 dB

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability

e Single +1.0V Biasing @~12 mA

e No dual power supply or connector needed

e SMA female connectors

e 0.030” diameter pins for DC and GND

e  Custom gain and frequency options
available

Parameter Unit  Min. Typical Max. Notes Product Description
Frequency GHz 1 - 12 Customizable . . L .
This model is an octave band LNA which is designed
Gain dB - 39 - Customizable for cryogenic applications down to 1.2K with an
. . (o]
Gain Flatness 4B ] 112 . Customizable industry low Noise Temperature of 40K at +23°C
case temperature across the band. The LNA has a
In/Out VSWR - - 1.7:1/1.5:1 - 4-12/1-12 GHz low gain flatness and VSWR across the entire band.
The design features our compact CR-series gold-
Output P1dB dBm - 0 - - & . P &
plated package with SMA female connectors for easy
DC Power V@mA - +1 +1.1 12 mA typ. installation.
Noise Figure dB - 0.6 - @23°C L
Application
Outline/Package - - - D6
e Radiometers
Absolute Maximum Ratings* *  Nanophysics ,
e  Astronomy/Observatory Receivers
Parameters  Unit Min. Max. Notes e Superconductor Research Labs
Operating 95% humidit
Temperature (Case) K +4 +350 non-ocondensi\r/;g
S o * Stresses above those listed under "Absolute Maximum
torage 95% humidity, Rating” td to the devi
Temperature (Case) K - +300 non-condensin ating" may cause permanent damage to e device.
g This is a stress rating only and functional operation of
RF Input Power dBm - -10 cW the device at these or any other conditions above those
- - indicated in the operational sections of this specification
leejunctlon Temp °c _ +150 For GaAs devices is not implied. Exposure to absolute maximum rating
(i) conditions for extended periods may affect device
Positive Supply . reliability. All  STANDARD units are packaged in
Voltage v +1.0 +1.1 At +V DC terminal Aluminum housings that are layered with electroless
- Nickel and then plated with Gold to eliminate
Negative Voltage v N/A N/A Reverse Voltage contamination of other adjacent electronic components.
620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 e Fax: 631-521-7871 11
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B eliing Glotel Connaniaions 1 to 12 GHz Ultra-Low Noise Cryogenic Amplifier
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I i Gkl Commarisions 1 to 12 GHz Ultra-Low Noise Cryogenic Amplifier

Outline Drawing
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R elisng Clobel Commariatons 2 to 4 GHz Ultra-Low Noise Cryogenic Amplifier
Product Features
- L e Frequency Range =2.0t0 4.0 GHz
’ \ e  Typical Noise Temp = 1.2K at 6K case temp
m ﬁ‘ W '-i e Typical Gain= 38 dB
GND +0.6V e  State-of-the-Art PHEMT Technology

4! RFIN AmpliTech RFOUTI -
APTC5-02000400-1K00-D4 L

WE-WLE

Typical Key Parameters at 23°C

Parameter Unit Min.

Typical Max.

e  MIL-883, MIL-45208 construction and reliability
e Single +0.6V Biasing @~15 mA
e No dual power supply or connector needed
e SMA female connectors
e (0.030” diameter pins for DC and GND
e  Custom gain and frequency options
available

Product Description

This model is an octave band LNA which is designed

Frequency GHz 2.0 ) 4.0 Customizable for cryogenic applications down to 1.2K with an
Gain dB - 38 - Customizable industry low Noise Temperature of 40K at +23°C case
- temperature across the band. The LNA has a low gain
Gain Flatness dB . 3.0 . Tcow flatness and VSWR across the entire band. The design
In/Out VSWR N } 3.0:1/1:1 ) Customizable features our compact CR-series gold-plated package
with SMA female connectors for easy installation.
Output P1dB dBm - -10 - @3GHz
DC Power V@mA - +0.6 +0.7 15 mA typ. Application
Noise Figure dB - 0.6 - @23°C e  Radiometers
Outline/Package - - - D6 e Nanophysics
‘e Astronomy/Observatory Receivers
e Superconductor Research Labs
Absolute Maximum Ratings*
Parameters Unit Min. Max. Notes
Operatin 9 idi
T:mperafure (Case) K 4 +330 niiizﬁiin;::i\r/{g
* Stresses above those listed under "Absolute Maximum
Storage K i +300 95% humidity, Rating" may cause permanent damage to the device.
Temperature (Case) non-condensing This is a stress rating only and functional operation of
the device at these or any other conditions above those
RF Input Power dBm - -10 cw indicated in the operational sections of this specification
Die Junction Temp i . is not implied. Exposure to absolute maximum rating
(Tj) C - +150 For GaAs devices conditions for extended periods may affect device
reliability. All  STANDARD units are packaged in
Positive Supply v . 407 At +V DC terminal Aluminum housings that are layered with electroless
Voltage ' Nickel and then plated with Gold to eliminate
Negative Voltage v N/A N/A Reverse Voltage contamination of other adjacent electronic components.
620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 ¢ Fax: 631-521-7871 14
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A mnli'l'ech > APTC5-02000400-1K00-D4
B iing Clbel Commictions 2 to 4 GHz Ultra-Low Noise Cryogenic Amplifier
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I e ifing Gobel Conmarictins 2 to 4 GHz Ultra-Low Noise Cryogenic Amplifier
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APTC2-04000800-2K00-D4

4 to 8 GHz Ultra-Low Noise Cryogenic Amplifier
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Product Features

e Frequency Range =4 to 8 GHz

e Typical Noise Temp = 1.5K at 4K case temp

e Typical Gain= 24 dB

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability

e Single +0.5V Biasing @~3 mA at 4K

e No dual power supply or connector needed

e SMA female connectors

e 0.030” diameter pins for DC and GND

e  Custom gain and frequency options
available

Frequency GHz 4 - Customizable Product Description
Gain dB _ 24 Customizable This model is an octave band LNA which is designed for

cryogenic applications down to 2.1K with an industry
Gain Flatness dB - 1 Customizable low Noise Figure of 40K at +23 °C case temperature
In/Out VSWR ] ] 151 Customizable across the band. The LNA has a low gain flatness and

VSWR across the entire band. The stackable ultra-slim
Output P1dB dBm -6 0 Customizable CR-series gold-plated package also features SMP-S
DC Power V@mA i +0.5 106 6 mA typ. connectors for high integrity interconnects.
Noise Figure dB - 0.6 @23°C Applications
Outline/Package - - - D4/custom e  Radiometers

e Nanophysics (Electron spin resonance)
Absolute Maximum Ratings* e  Astronomy/Observatory Receivers

e  Superconductor Research Labs

Parameters Unit Min. \EVE Notes e Satellite Earth Stations
Operating +350 95% humidity, non-
Temperature (Case) K +4 condensing
* Stresses above those listed under "Absolute Maximum

Storage Temperature K ) +300 95% humidity, non- Rating" may cause permanent damage to the device. This
(Case) condensing is a stress rating only and functional operation of the device
RF Input Power dBm j 10 cw at these or any other conditions above those indicated in

the operational sections of this specification is not implied.
Die Junction Temp . . Exposure to absolute maximum rating conditions for
(Tj) ¢ B +150 For GaAs devices extended periods may affect device reliability. All

. STANDARD units are packaged in Aluminum housings that
Positive Supply . . . .
Volt Vv +0.5 +0.6 At +V DC terminal are layered with electroless Nickel and then plated with
oltage Gold to eliminate contamination of other adjacent
Negative Voltage Y N/A N/A Reverse Voltage electronic components.
620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 ¢ Fax: 631-521-7871 17
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APTC2-04000800-2K00-D4
4 to 8 GHz Ultra-Low Noise Cryogenic Amplifier
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APTC5-04000800-2K00-D4

4 to 8 GHz Ultra-Low Noise Cryogenic Amplifier
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APTC5-04000800-2K00-D4

Typical Key Parameters at 23°C
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Product Features

e Frequency Range =4 to 8 GHz

e  Typical Noise Temp = 2.1K at 6K case temp

e  Typical Gain= 39 dB

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability

e Single +0.5V Biasing @~10 mA

e No dual power supply or connector needed

e SMA female connectors

e 0.030” diameter pins for DC and GND

e Custom gain and frequency options
available

Product Description

This model is an octave band LNA which is designed for
cryogenic applications down to 2.1K with an industry
low Noise Figure of 40K at +23°C case temperature
across the band. The LNA has a low gain flatness and
VSWR across the entire band. The stackable ultra-slim
CR-series gold-plated package also features SMP-S
connectors for high integrity interconnects.

Application

Radiometers

Nanophysics (Electron spin resonance)
Astronomy/Observatory Receivers
Superconductor Research Labs

* Stresses above those listed under "Absolute Maximum
Rating" may cause permanent damage to the device. This
is a stress rating only and functional operation of the device
at these or any other conditions above those indicated in
the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods may affect device reliability. All
STANDARD units are packaged in Aluminum housings that
are layered with electroless Nickel and then plated with
Gold to eliminate contamination of other adjacent
electronic components.

Parameter Unit Min Typical Max. Notes
Frequency GHz 4.0 - 8.0 Customizable
Gain dB - 39 - Customizable
Gain Flatness dB - +0.5 - T cow
In/Out VSWR - - 1.3:1 - Customizable
Output P1dB dBm - 6 - @4-6GHz, 6K .
DC Power V@mA - +0.5 +0.6 10 mA typ.
Noise Figure dB - 0.6 - @23°C
Outline/Package - - - D6
Absolute Maximum Ratings*

Parameters Unit Min. \EVE Notes
Operating o L
Temperature K +4 +350 95% humldlt_y,

non-condensing
(Case)
Storage 95% humidity,
Temperature K - +300 .
non-condensing
(Case)
RF Input Power dBm - -10 cw
D',e Junction Temp °C ) +150 For GaAs devices
(Tj)
Positive Supply v +0.5 +0.6 At +V DC terminal
Voltage
Negative Voltage \% N/A N/A Reverse Voltage

620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 e Fax: 631-521-7871
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Global Commarisations 4 to 8 GHz Ultra-Low Noise Cryogenic Amplifier
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4 to 16 GHz Ultra-Low Noise Cryogenic Amplifier
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Product Features

e Frequency Range =4 to 16 GHz

e  Typical Noise Temperature = 5.5K at 12K case
temperature

e  Gain (typical) = 40dB

e  Gain Flatness <+0.5 dB typical

e Single +1V Biasing @~15 mA

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability

e  Hermertc Seal Option

e No dual power supply or connector needed

e SMA female connectors

- e  Custom gain and frequency options available
Frequency GHz 4 - 16 Customizable
Gain dB 39 40 Customizable Product Description
. - . N )
Gain Flatness ds *0.5 1.0 Customizable This model is a wideband medium-gain LNA which is
In/Out VSWR - - 1.5:1 Customizable designed for cryogenic applications down to 4K with
. . o
Output P1dB 4Bm +0 1 Customizable an industry low Noise Temperature of.60K at +23°C
case temperature. The LNA has a low gain flatness and
DC Power V@mA +0.9 +1 +1.1 15 mA typ VSWR across the entire band. Lower Noise options are
also available in smaller sub-bands. Compact
Noise Figure dB - 0.8 0.9 23°C . . .
& @ AmpliTech D-series gold-plated package with SMA
Outline/Package - - - Custom/D6 female connectors for easy Installation.
. . Application
Absolute Maximum Ratings* _
e Radiometers
Parameters Unit Min. \VEVE Notes ¢ Nanophysics
e  Astronomy/Observatory Receivers
Operating -
95% humidity, e  Superconductor Research Labs
Temperature °C +4 +350 .
non-condensing
(Case)
Storage 95% humidity * Stresses above those listed under "Absolute Maximum
Temperature °C 77 +300 o Rating" may cause permanent damage to the device. This
non-condensing ] - ; ]
(Case) is a stress rating only and functional operation of the
RF Input Power 4Bm _ 10 oW (.16\/‘1(_‘8 at‘ these or apy other‘ cond/t/o.ns ab?\{e t.‘hos.e
indicated in the operational sections of this specification is
DleJunc'tlon °C +150 For GaAs devices not ‘/r.nplled. Exposure to al?solute maximum rat/‘ng
Temp (Tj) - conditions for extended periods may affect device
Positive Suopl reliability. All STANDARD units are packaged in Aluminum
Voitl Ive Supply Vv - +3.5 At +V DC terminal housings that are layered with electroless Nickel and then
oftage plated with Gold to eliminate contamination of other
Negative Voltage v N/A N/A Reverse Voltage adjacent electronic components.
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4 to 16 GHz Ultra-Low Noise Cryogenic Amplifier
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APTC5-06000800-1K00-D4

6 to 8 GHz Ultra-Low Noise Cryogenic Amplifier

Product Features

e Frequency Range =6 to 8 GHz

e  Typical Noise Temp = 1.2K at 4K case temp

e Typical Gain= 32 dB

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability
e Single +0.5V Biasing @~8 mA

e No dual power supply or connector needed

e  SMA female connectors

e 0.030” diameter pins for DC and GND

Parameter Unit Min e  Custom gain and frequency options
available
Frequency GHz 6.0 - 8.0 Customizable
Gain dB - 32 - Customizable Product Description
Gain Flatness dB _ +0.5 j Customizable This moglel is an oc.tave band LNA which.is designed for
cryogenic applications down to 1.2K with an industry
In/Out VSWR - - 1.5:1 - Customizable low Noise Figure of 40K at +23°C case temperature
Output P1dB 4Bm 0 11 . Customizable across the band. The. LNA has a low gain flatness all'\d
VSWR across the entire band. The stackable ultra-slim
DC Power V@mA - +0.5 +0.6 8 mA typ. CR-series gold-plated package also features SMP-S
Noise Figure 4B i 0.6 i @23°C connectors for high integrity interconnects.
Outline/Pack - - - D4 . .
utline/Package Application
_ _ e Radiometers
Absolute Maximum Ratings* e Nanophysics (Electron spin resonance)
. . e  Astronomy/Observatory Receivers
Parameters Unit Min. Max. Notes «  Superconductor Research Labs
Operating 95% humidity, non- e Satellite Earth Stations
K +4 +350 it
Temperature (Case) condensing
st - ¢ . . * Stresses above those listed under "Absolute Maximum
corage emperature K - +300 95% h“m'd'tYr non- Rating" may cause permanent damage to the device. This
(Case) condensing is a stress rating only and functional operation of the device
RF Input Power dBm B -10 cw at these or any other conditions above those indicated in
- - the operational sections of this specification is not implied.
D'_eju"‘Ct'O“ Temp oC ) +150 For GaAs devices Exposure to absolute maximum rating conditions for
(Tj) extended periods may affect device reliability. All
Positive Supply STANDARD units are packaged in Aluminum housings that
Voltage \ +0.5 +0.6 At +V DC terminal are layered with electroless Nickel and then plated with
Gold to eliminate contamination of other adjacent
Negative Voltage v N/A N/A Reverse Voltage electronic components.
620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 ¢ Fax: 631-521-7871 26
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Typical Data

File Trace/Chan Response Marker/Analysis Stimulus Utility Help
9 Stop Frequency | 8.000000000 GHz ]
- NF Logh 0.200d8/ 0.60d8 Tr 2 ST1SWR1 Dmu/ 1.50U Ti 3 5225wR 1.000U/ 1.50U
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2800
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Data taken with Agilent N5242 PNA-X Vector Network Analyzer

620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 e Fax: 631-521-7871 27
Website: www.amplitechinc.com e Email: info@amplitechinc.com



@ A --.n.--.l-"l"-:..-l-‘> APTC5-06000800-2K00-D4
I e ifing Gl Conmanistions 6 to 8 GHz Ultra-Low Noise Cryogenic Amplifier

Outline Drawing

2 ¥ 1
PROPRIETARY & CONFIDENTIAL PROPERTY of AMPLITECH, REVISION HISTORY
Inc. NO PORTION of this DRAWING/ INFORMATION is to be [REVIDESCRIPTION| DATE |APPROVED
USED or REPRODUCED WITHOUT WRITTEN PERMISSION.
IELD REPLACEABLE
DROP-IN SMA FEMALE .
430
T -— 310— .0‘50
| i _m_r |
210 ~+1}+-2.030 DC PIN
| 1 (2 PLC)
‘ | r )
+ X
GND +VDC
AAmpliTechs
700 RF IN ~ RFOUT .480
/ BPTA=XXA=H AKX
) ] DJC 306X
- h— 420— \-2x0.070 :
. 1.390
ENGINEER -
& Qli;d!Mfgbool 10/14/08 gl A
ecke Holbrook NY 11741 USA
Amanda Tappin 10/14/08 TE —
Rl 10/14/08
Richard Feterion D4 OUTLINE DRAWING
GEN. MANAGER/ approve:
Richard Peterson | 10/14/08 "D" SERIES AMPLIFIERS
DRAWN
Shushanna Cherian 10/14/08 SIZE | CODE IDENTNO | DWG NO REV
Unless otherwise specified, View: B 3CS43 APT3-001 D
dimensions are INCHES overview SCALE 351 | SHEET1 OF 1
2 A 1
620 Johnson Avenue Bohemia, New York 11716 e Tel: 631-521-7831 e Fax: 631-521-7871 28

Website: www.amplitechinc.com e Email: info@amplitechinc.com



A rraelE T >

rAEAERSEE Bt
Amplifying Global Communisations

APTC4-06002000-6K00-D4

6 to 20 GHz Ultra-Low Noise Cryogenic Amplifier
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Product Features

e  Frequency Range =6 to 20 GHz

e  Typical Noise Temp = 5.9K at 8K case temp

e  Gain (typical) = 36 dB

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability

e Single +1.1V Biasing @~15 mA

e No dual power supply or connector needed

e SMA female connectors

e 0.030” diameter pins for DC and GND

e  Custom gain and frequency options
available

Product Description

This model is an is a wideband LNA which is designed
for cryogenic applications down to 5.9K with an
industry low Noise Temperature of 65K at +23°C case
temperature across the band. The LNA has a low gain
flatness and VSWR across the entire band. The design
features our compact CR-series gold-plated package
with SMA female connectors for easy installation.

Application

Radiometers

Nanophysics
Astronomy/Observatory Receivers

]
]
]
e  Superconductor Research Labs

RFIN AmpliTech RF OUT' .
APTC4-06002000-6KD0-D4 l

Typical Key Parameters at 23°C

Parameter  Unit Min. Typical Max. Notes
Frequency GHz 6 - 20 Customizable
Gain dB - 36 - Customizable
Gain Flatness dB - +1 - Customizable
In/Out VSWR - - 1.4:1/1.2:1 - Customizable
Output P1dB dBm - 0 - Customizable
DC Power V@mA - +1.1 +1.2 15 mA typ.
Noise Figure dB - 0.9 - @23°C
Outline/Package - - - CR6
Absolute Maximum Ratings*

Parameters Unit Min. Max. Notes
Operating K + +350 95% humidit'y,
Temperature (Case) non-condensing
st T ) -

orage Temperature K ) +350 95% humldlt'y,
(Case) non-condensing
RF Input Power dBm - -10 Ccw
D'_e Junction Temp °C - +150 For GaAs devices
(Ti)
Positive Supply v +1.1 +1.2 At +V DC terminal
Voltage
Negative Voltage v N/A N/A Reverse Voltage

* Stresses above those listed under "Absolute Maximum
Rating" may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability. All STANDARD units are packaged in Aluminum
housings that are layered with electroless Nickel and then
plated with Gold to eliminate contamination of other
adjacent electronic components.
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16 to 28 GHz Ultra-Low Noise Cryogenic Amplifier
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Typical Key Parameters at 23°C

Product Features

e Frequency Range =16 to 28 GHz

e Typical Noise Temp = 6.3K at 6K case temp

e  Gain (typical) = 32 dB

e  State-of-the-Art PHEMT Technology

e  MIL-883, MIL-45208 construction and reliability

e Single +0.5V Biasing @~10 mA

° No dual power supply or connector needed

e WRA42 /K female connectors

e 0.030” diameter pins for DC and GND

e  Custom gain and frequency options
available

Parameter Unit Min.  Typical Product Description
Frequency GHz 16 - Customizable This model is a wideband medium-gain LNA which is
Gain dB j 32 Customizable designed for cryogenic applications down to 4K with an
industry low Noise Temperature of 60K at +23°C case
Gain Flatness dB - 2 Customizable temperature. The LNA has a low gain flatness and
In/Out VSWR - - 1.31 Customizable VSWR across the entire band. Lower Noise options are
- also available in smaller sub-bands. Compact
Output P1dB dBm i -1 Customizable AmpliTech D-series gold-plated package with SMA
DC Power V@mA +0.4 +0.5 10 mA typ female connectors for easy Installation.
Noise Figure dB - 0.7 @23°C L.
Application
Outline/Package - - - WR42CR6 e Radiometers
e Nanophysics
Absolute Maximum Ratings* e  Astronomy/Observatory Receivers
e  Superconductor Research Labs
Parameters Unit Min. \EVE Notes
Operating K + +350 95% humidit.y,
Temperature (Case) non-condensing
* Stresses above those listed under "Absolute Maximum
Storage K 27 +300 95% humidity, Rating" may cause permanent damage to the device. This
Temperature (Case) non-condensing is a stress rating only and functional operation of the
RF Input Power dBm j +10 cw f!ev!ce at} these or a.ny other} condltlorrs abc?\(e fhos.e
indicated in the operational sections of this specification is
Dl.eJunctlon Temp oC +150 For GaAs devices not blr.nplled. Exposure to at?solute maximum ratl'ng
(Tj) - conditions for extended periods may affect device
Positive Suppl reliability. All STANDARD units are packaged in Aluminum
V?)?tlaw: upply \Y +0.5 +0.6 At +V DC terminal housings that are layered with electroless Nickel and then
g plated with Gold to eliminate contamination of other
Negative Voltage Vv N/A -10 Reverse Voltage adjacent electronic components.
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