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PREFACE

Hello,

Thank you for taking a moment with our
brochure. If you're wondering what we do at
Vasta, we invite you to read on. If you're curious
about what we offer, simply turn the page to
explore our products!

At Vasta, our goal is to provide accessible
infrastructure for low-temperature experiments
at every level. We focus on solutions that are:

¢ Proven in their suitability
 Built with familiar interfaces

* Fundamentally cost-effective
» Designed to scale sufficiently
» Ready for prompt delivery

We combine globally accumulated years
of experience in cryogenic electronics and
wiring with the dedicated expertise of our
engineering and customer service teams. This
allows us to do excellent work for you, solving
technical problems faced by low-temperature
experimentalists - whether in a startup lab, a
university, or a large-scale test and
manufacturing facility.

You're welcome to approach us with any
questions, whether about standard
components or custom inquiries.

We're here to help.

Yours,

Vasta team

AN /"'/"'z €

https://vasta.sg

Content

New Product Offering. ... 04

High-Density Modular Wiring

Modular Phase and Amplitude Stable Cables............cooouiiiuiiiiieee ettt 06
Hermetic Multi-channel Feedthrough MOUIE ...........cooiiiiiiie e 07
MOdUIAr COAXIAI CADIES ..ottt ettt s e bt se et et n e s s est st beteneesesbeneeneas 08
ATTENUATON MOAUIE......c.oiiiice ettt sttt b ettt et eb et a s 09
LOW-PASS FIltEI IMOAUIE ..ottt ettt e b e ettt e eae e beesbeeebeeseesreesbeebeenseenes 10
INFrared FIlTEr MOAUIE ..ottt b e bbbt b et s bbb 11
Modular Non-magnetic Flexible Coaxial Cables...........ccoiiiiiiiiiieieiececece e 12

SMA Cabling and Electronics

Phase and Amplitude Stable Cable.........ocoo ittt et be e eeae e 15
FEATNIOUGN PIate SEL......ooiiiiieeiieeeceeee ettt et ettt e et e e beebe b e e aaeeaeeste e teebeenbeesseessenis 16
C0aXIAI CADIE ...ttt bbb et b et aeanes 17
LOWPASS FIlLEI ...ttt e ettt et et e e et e ete et e et e et e eaeeete e teeeteebeenseeaeeeaeeeaeenns 18
LN 1 To L =Y OSSOSO 19
F N (=] 01U T= Y (o SO OO OSSOSO PO TOPPTRPUPT 20
Non-magnetic Flexible Coaxial Cable .........ccioiiiiiiiiiee et be e 21
Cryogenic ISOIAtOr / CIFCUIATON ........oviiiii ittt ettt ettt ettt e bt ettt eneebesbesbeeneeneeneens 22
Cryogenic LOW NOISE AMPITIEN ....c.ooiiiiii ettt ettt ettt sbe st eneesaesbesbeeseeneeneens 24
BIASTTE ..t bbbt E bbbt h et b bbbt h et b e bbbttt enee 25
Traveling Wave Parametric AMPIfier (TWPA)........ovoiiiieiceeeeeee ettt 26
D10 1= =T OO PUUSURSRUSURRI 27
Microwave Signal MatriX SWITCH ........ooiiiiii ettt et be b e e sbeeseeeaeesae s 28

DC Measurement

(DL O ] o OSSR PP 30
RT BIEAKOUT BOX ...ttt ettt ettt stk e ettt e st b e b e e st et e b es e e bt s b e e e st e ke s e st eb e s eneeseebe s eneaseseneeneas 31
Adapting Cable @nd DOAI..........oouiiiiiiee ettt ettt b ettt neeae s 31
FIEING FOT DC ..ottt ettt ettt ettt e te st e at et e eat et et et e eseeseessessenseeseeteeseessensensesseere e 32
Bias-Tee Module with Integrated DC FilTEI .........ccviiiiiiiiiieee ettt es 35

info@vasta.sg



New Product Offering

High-density Modular Wiring

Vasta continuously expands its product portfolio in direct response to customer needs. While the following items are not
yet part of our standard solution family, they are available upon request. Each product has been successfully delivered
and implemented in research laboratory environments.

40 GHz coaxial lines

This measurement line, designed for connectivity from a room-temperature flange to the mixing chamber plate of a
dilution refrigerator, is based on the K2.92mm connector. The system includes a hermetic feedthrough plate, semi-rigid
coaxial cables, low-temperature feedthrough plates, and attenuators. Components near the mixing chamber plate are
constructed with non-magnetic materials.

Optical fiber Integration

A complete solution for integrating optical fibers into cryogenic systems. The offering includes all necessary
components: vacuum feedthroughs, fiber, thermalization stages, and breakouts.

Radiation shields

Custom-fabricated radiation shields for dilution refrigerators, available in aluminum or gold-plated copper.

Quick test insert (dipstick)

A comprehensive assembly for rapid sample testing at helium temperatures. Standard configurations include RF and DC
wiring, attenuators, and filters. Inserts are customized to meet specific experimental requirements.

SMPM high-density wiring modules

The modules can be made compatible with the high-density wiring from other vendors.
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Our high-density modular cabling design offers enlarged wiring capacity while maintaining its RF performance (i.e.
insertion loss, return loss, consistency, and cross talk) as well as heat load to the cryostat at optimized state.

The HD cabling with SMPS connectors provides up to 256 channels per ISO100 side-loading port and 120 channels per
K63 port. HD cabling interfaces for other line-of-sight port is available upon discussion.

Featured Performances
1) VSWR better than 1.15 across the 0-8 GHz range for the entire line from RT to mK.

2) Less than 2 nW per line heat load on the MXC plate, even with 1,000+ high-density SCN cables installed and a base
temperature below 11 mK.

3) Modular design enabling easy individual integration, flexible configuration, and future on-site upgrades.
4) SMPM connector-based components are available upon discussion.

5) Lowest cross talk (-75 dB nearest channel).

Modular Phase and Amplitude Stable Cables Low-pass Filter Module
Infrared Filter Module

Hermetic Multi-channel Feedthrough Module Attenuator Module

Modular Coaxial Cables Modular Non-magnetic Flexible

Coaxial Cables
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Modular Phase and Amplitude Stable Cables

This low-loss flexible phase and amplitude stable
coaxial cable module offers well balance between
the signal stability and system compactness. Less
than 300 ppm variation between 15°C to 30°C is
guaranteed while less than 200 ppm variation is
well expected.

Features & Benefits

» Improved stability for both amplitude and phase
signal

* Well expected <200 ppm phase variation

» Customizable cable length and connector type

e Modular design for easy assembly

1.5 m Modular Phase and Amplitude Stable Cable (HD)
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Specifications VS-HDPASC

Frequency range DC-18 GHz

<12 dB/m@l GHz <17 dB/m@4 GHz
<24 dB/m@6 GHz <3.3 dB/m@8 GHz

Insertion loss

Return loss >19 dB

RF property Impedance 50 Q
Phase stability <300 ppm (15-30°C)
Amplitude stability <0.1 dB (15-30°C, 1.6 m, 8 GHz)
Nearest channel crosstalk <-75dB
Working temp. 15-30 °C
Jacket diameter 1.5 mm
Conductor diameter 0.047"
Connector type SMPS-female to SMA-male
Modular capacity 20/24/32 per module
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Hermetic Multi-channel Feedthrough Module

Each individual SMPS connector is hermetically
sealed with the glass-to-metal sealing technology
which will keep the connector leak tight over years
with long term stability and reliability.

Features & Benefits

¢ Glass-to-metal sealing technology
¢ O-ring sealed modular design

« Easy installation and servicing

¢ In-house leak check

Hermetic Multi-channel Feedthrough (HD)
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Specifications VS-HDFT
Frequency range DC-18 GHz
Insertion loss Insertion loss < 0.5 dB@18 GHz
RF property Return loss >18 dB
Impedance 50 Q
Nearest channel crosstalk <-75dB
Leak rate <1x10-9 mbar-L/s
Connector type SMPS-male to SMPS-male
Modular capacity 120*/24/64 per module

* K63 port requires 120 channels in a single module due to space limitation
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Modular Coaxial Cables

The silver-plated CuNi center conductor provides
excellent transmission while keeping the heat
load manageable with the thin cable dimensions
(diameter=0.034"or 0.86 mm), leading the SCN/
CN cable one of the best choices for cryogenic RF
applications.

The NbTi (NT/NT) cable is superconducting below
4K, providing almost zero heat load below 4K with
minimized signal degradation. Copper plating of
inner and outer conductor prior soldering for better
reliability.

Features & Benefits

» Modular design for high-capacity demand
¢ Minimized heat load

e Customizable cable materials

e Customizable cable configuration

Loopback Test SCN Cable 0-20-3-0-0 dB 10mK

Statistical Analysis SCN Cable L=250mm (32 cables, +30)
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Specifications VS-HDCX-SCN VS-HDCX-NT
Center conductor Silver-plated CuNi NbTi
Cabl " Dielectric PTFE PTFE
able proper
propery Outer conductor CuNi NbTi
Diameter 0.86 mm (0.034") 0.86 mm (0.034")
Frequency range DC-18 GHz DC-18 GHz
Insertion loss <11 dB/m@300 K, 10 GHz <1.0 dB/m@4 K, 10 GHz
Return loss >17 dB
Impedance 50 Q
Nearest channel crosstalk <-75dB
Phvsical ) Connector type SMPS-female to SMPS-female
sical proper
Y property Modular capacity 10/12/16 per module
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Attenuator Module

The cryogenic attenuator reduces the level of noise
and interference transmitted to the lower temperature
stages and enhances thermalization of the coax cabling
to each temperature stage. Constant attenuation is
achieved across the whole frequency range.

The attenuator also serves as bulkhead connector
as in conventional SMA layout.

Features & Benefits

¢ Low attenuation variation between 0-18 GHz
¢ Customizable attenuation per line of channels
* Modular design for easy assembly

« Consistent performance below -15 dBm

0 dB Attenuator Module (HD) Statistical Analysis 20 dB Attenuators (10 units, +30)
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Specifications VS-HDATNR
Frequency range DC-18 GHz
Return loss >17 dB
Impedance 50 Q
RF property
Attenuation 0 dB, 3dB, 6 dB, 10 dB, 20 dB, 30 dB, 40 dB
Attenuation drift within +/-0.5dB @ 8 GHz
Nearest channel crosstalk <-75dB
Working temp. 10 mK to room temp.
Connector type SMPS (SMPM)-male to SMPS (SMPM)-male
Modular capacity 20/24/32 per module
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Low-pass Filter Module Infrared Filter Module

The cryogenic low-pass filter reduces or eliminates
high-frequency noise and interference in the
electrical signals transmitted. It helps to ensure that
the sensitive samples are preserved and manipulated
accurately, without being affected by unwanted
thermal fluctuations or electromagnetic radiation.

Infrared filters are used to protect sensitive qubits
from high-energy thermal radiation (photons) that
can cause heating, decoherence, and unwanted
quasiparticle generation in superconducting qubit
structures. They act as absorbers, preventing
infrared radiation from traveling down coaxial lines.

Features & Benefits Features & Benefits

» Better than -50 dB suppression up to 110 GHz
e Compatible with HD cabling module

» Multi-stage cascade configuration available

¢ Modular design for easy assembly

« Effective suppression of thermal radiation

* Multi-stage cascade configuration with low pass
filters available

¢ Modular design for easy assembly

« Customized solution

IR Filter Module (HD)

12GHz Low Pass Filter Module (HD)
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Specifications

VS-HDIR-2-10 VS-HDIR-40-6 VS-HDIR-30-5.5

Specifications

VS-HDLPF-1G  VS-HDLPF-5G  VS-HDLPF-8G VS-HDLPF-12G VS-HDLPF-15G

<3 dB@DC~1 GHz

Frequency range DC-1 GHz DC-5 GHz DC-8 GHz DC-12GHz  DC-15GHz RT insertion loss <2 dB@DC-10 GHz 42;—’2-85(::@;‘; 2:2 3043 dB@5.5 GHz
> - z
Pass band <2 dB <1.5dB <1.5dB <1.5dB <1.5dB - >45 dB@8-53 GHz
insertion loss @DC-1 GHz @DC-5 GHz @DC-75GHz @DC-115GHz  @DC-15 GHz RF property LT insertion loss reduction ~45%@10 GHz ~12%@6 GHz ~25%@5.5 GHz
Pass band return >13dB >13 dB >13dB >13dB >13dB >12 dB@DC-4 GHz
F i = i
REPIOPEY s @DC-1GHz  atDC-5GHz ~ @DC-75GHz ~@DC-115GHz ~ @DC-15 GHz Return loss 220dB@DC-10GHz = 0 b4 gy 21> dB@DC-8GHz
Impedance 50 Q Impedance 50 Q
feect >40 dB >40 dB >40 dB >40 dB >40 dB Working temp. 10 mK to RT
ejection
@2-53 GHz @8-53 GHz @10-53 GHz @14-53 GHz @18~53 GHz Connector type SMPS (SMPM)-male to SMPS (SMPM)-female
Working temp. 10 mK to RT

Modular capacity 10/12 per module

Connector type SMPS (SMPM)-male to SMPS (SMPM)-female

Modular capacity 10/12/16 per module depending on connector
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Modular Non-magnetic Flexible Coaxial Cables

The non-magnetic flexible cable module connects
the sample box to the RF components that extend
from the mixing chamber at the lowest temperature.
The cable module is composed of non-magnetic
materials for both the conductor and the coating,
preventing any signal interference to the delicate
samples. The cable module is flexible and durable,
and can handle a high density of wires near the
sample.

Features & Benefits

+ Non-magnetic technique and materials
Flexible cable for easy routing

* Minimized insertion loss and reflection

» Customizable length and connector type at the
sample end

Modular design for easy assembly

0.5 m Modular Non-magnetic Flexible Coaxial Cable (HD)
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Physical propert
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4 6 8 10 12 14 16 18
Frequency (GHz)

Frequency range DC-18 GHz

116 dB/m@1 Ghz 2.46 dB/m@4 GHz
3.09 dB/m@6 GHz 3.64 dB/m@8 GHz

Insertion loss

Return loss >19 dB

Impedance 50 Q

Nearest channel crosstalk <-75dB

Jacket diameter 142 mm

Conductor diameter 0.047"

Connector type HD end: SMPS (SMPM)-female
Sample end: SMA-male

Modular capacity 10/12/16 per module

https://vasta.sg

SMA Cabling and Electronics

Our SMA cabling products transmit RF signals to and from the samples while keeping the electromagnetic noise and

thermal noise from the environment.

Phase and Amplitude Stable Cable

Feedthrough Plate Set

Infrared Filter

Non-magnetic Flexible Coaxial Cable

info@vasta.sg
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SMA Cabling and Electronics Phase and Amplitude Stable Cable

This low-loss flexible phase and amplitude stable
coaxial cable offers excellent phase and amplitude
stability against mechanical and temperature
fluctuations. Less than 300 ppm variation between
15°C to 30°C is guaranteed while less than 100 ppm
variation is well expected.

C

Cryogenic Isolator / Circulator Traveling Wave Parametric Amplifier (TWPA)
= ;
3 ;,

Features & Benefits

¢ Improved stability for both amplitude and phase
signal

o Well expected <100 ppm phase variation

o Customizable cable length and connector type

» of i

Cryogenic Low Noise Amplifier Diplexer

2.0 m Phase and Amplitude Stable Cable (SMA)
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Specifications VS-PASC

Frequency range DC-18 GHz
Insertion loss <1.1 dB/m@18 GHz
Return loss >19 dB
RF property Impedance 50 Q
Phase Stability <300 ppm (15-30°C, 2.8 m, 0-20 GHz)
Amplitude stability <0.1 dB (15-30°C, 2.0 m, 8 GHz)
Working temp. 10-30°C
Jacket diameter 5.2 mm
Connector type SMA-male to SMA-male
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Feedthrough Plate Set

The SMA vacuum feedthrough plate and bulkhead
thermal conduction plates (50K, 4K, Still, CP, MXC)
with bulkhead connectors stabilize and thermalize
the coaxial cables. Each SMA connector is hermetically
sealed on the room temperature flange. Plate
materials are selected to seamlessly match with fridge
plates for stable thermalization during thermal cycles.

Features & Benefits

» Multiple channel options available

» Optimized thermalization at cold plates
o Customizable channel quantity

¢ In-house leak-check

RT Feedthrough (SMA) Cryogenic Bulkhead Connector (SMA)
3 I 0 3 I 0
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g / 4 g ['4
-2 -25 -2 -25
-3 / -30 -3 -30
-4 \ 35 -4 35
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
Frequency (GHz) Frequency (GHz)
Specifications VS-FT
Frequency range DC-18 GHz
RF property Return loss >17 dB
Impedance 50 Q
Leak rate <1x10-9 mbar:L/s
Connector type SMA-female to SMA-female
Plate materials Stainless steel / Aluminum / Non-magnetic gold-plated OFHC
ISO100 55
ISO100-SL 45/38/32
Channel options
K63 20/10
KF40 8/714
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Coaxial Cable

Statistical Analysis Full-Line SCN Cable 0-20-0-0-0 dB(5 cables, +30)
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The silver-plated CuNi center conductor provides
excellent transmission while keeping the heat load
manageable with the thin cable dimensions (diameter=
0.034'or 0.86 mm), leading the SCN/CN cable one of
the best choices for cryogenic RF applications.

The NbTi (NT/NT) cable is superconducting below
4K, providing almost zero heat load below 4K with
minimized signal degradation. Out of the 1000+
NbTi cables we have delivered, the mechanical
failure rate is below 0.3%.

Features & Benefits

¢ Minimized heat load
o Customizable cable length and materials

NbTi calbe (SMA) L=285mm

T=300 K
T=5K

Isolation (dB)

0 2 4 6 8 10 12 14 16 18
Frequency (GHz)

Specifications VS-CX-SCN

Center conductor Silver-plated CuNi
Cable property Dielectric PTFE

Outer conductor CuNi
Diameter 0.86 mm(0.034")
Frequency range DC-18 GHz
Insertion loss <11 dB/m@300 K, 10 GHz
Return loss >18 dB
Impedance
Working temp. 10 mK to room temp.

Physical property

Connector type

NbTi Al
PTFE PTFE
NbTi Al
0.86 mm(0.034") 2.19 mm(0.086")
DC-18 GHz DC-18 GHz
<1.0 dB/m@4 K, 8 GHz  <3.0 dB/m@300 K, 8 GHz

>17 dB >17 dB

50 Q
Below 4K plate Below CP

SMA-male to SMA-male

info@vasta.sg
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Low-pass Filter

12 GHz Low Pass Filter (SMA)

Features & Benefits

The cryogenic low-pass filter reduces or eliminates
high-frequency noise and interference in the
electrical signals transmitted. It helps to ensure that
the sensitive samples are preserved and manipulated
accurately, without being affected by unwanted
thermal fluctuations or electromagnetic radiation.

» Better than -50 dB suppression up to 110 GHz
* Non-magnetic
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Frequency range

Pass band
insertion loss

Pass band return
loss

Impedance
Rejection

Working temp.

Connector type

DC-1 GHz
<2 dB
@DC-1 GHz
>13dB
@DC-1 GHz

>40 dB
@2-53 GHz

VS-LPF-5G VS-LPF-8G
DC-5 GHz DC-8 GHz
<1.5dB <1.5dB
@DC-5 GHz @DC-7.5 GHz
>13 dB >13 dB
at DC-5 GHz @DC-7.5 GHz

50 Q
>40 dB >40 dB
@8-53 GHz @10-53 GHz

10 mK to RT

VS-LPF-12G

DC-12 GHz

<1.5dB
@DC-11.5 GHz

>13dB
@DC-11.5 GHz

>40 dB
@14-53 GHz

SMA-male to SMA-female

VS-LPF-15G

DC-15 GHz

<1.5dB
@DC-15 GHz

>13dB
@DC-15 GHz

>40 dB
@18~53 GHz

https://vasta.sg

Infrared Filter

Infrared filters are used to protect sensitive
qubits from high-energy thermal radiation
(photons) that can cause heating, decoherence,
and unwanted quasiparticle generation in
superconducting qubit structures. They act as
absorbers, preventing infrared radiation from
traveling down coaxial lines.

Features & Benefits

» Effective suppression of thermal radiation
e Customized solutions

IR Filter (SMA)
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RT insertion loss

LT insertion loss reduction
Return loss

Impedance
Working temp.
Connector type

Modular capacity

50 60 70 80 90 100 10
Frequency (GHz)

VS-IR-3-10 VS-IR-40-6

VS-IR-30-5.5

<3 dB@DC~1 GHz
30 dB+2 dB@5.5 GHz
>45 dB@8-53 GHz

~25%@5.5 GHz

40+2.5 dB@6 GHz

<3 dB@DC~10 GHz
>45 dB@8-53 GHz

~45%@10 GHz ~12%@6 GHz

>12 dB@DC-4 GHz
>15 dB@4-8 GHz

50 Q
10 mK to RT
SMA-male to SMA-female
10/12 per module

>20 dB@DC-10 GHz >15 dB@DC-8 GHz
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Attenuator

-37

40 dB Attenuator (SMA)

The cryogenic attenuator reduces the level of
noise and interference transmitted to the lower
temperature stages and enhances thermalization
of the coax cabling to each temperature stage.
Constant attenuation (+/-0.5 dB) is achieved across
the whole frequency range.

Features & Benefits

» Low attenuation variation between 0-18 GHz

» Optimized stabilization over a wide temperature
range with the brass packaging

« Consistent performance below -15 dBm

Statistical Analysis 0 dB Attenuators (160 units, +30)
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Specifications

RF property

Frequency (GHz)

Frequency (GHz)

VS-ATNR
Frequency range DC-18 GHz
Return loss >18 dB
Impedance 50 Q

Attenuation 0 dB, 3dB, 6 dB, 10 dB, 20 dB, 30 dB, 40 dB

Attenuation drift within +/-0.5 dB @8 GHz

Working temp. 10 mK to room temp.

SMA-female to SMA-male
Body material Brass

Connector type
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Non-magnetic Flexible Coaxial Cable

The non-magnetic flexible cable connects the
sample box to the RF components that extend from
the mixing chamber at the lowest temperature. The
flexible and durable cable is composed of non-
magnetic materials for both the conductor and the
coating, preventing any signal interference to the
delicate samples.

Features & Benefits

+ Non-magnetic technique and materials

« Flexible cable for easy routing

¢ Minimized insertion loss and reflection

» Customizable cable length, diameter and connector

0.15 m Non-magnetic Flexible Coaxial Cable (SMA)

- 821
—sn

_s22 [

o -15 &
5 ] 5
é - 20 E’
7] Q
£ 2
2 -25
. AWAIR
L aln A AN A A AT,
0 2 4 6 12 14 16 18
Frequency (GHz)
Specifications VS-NMC
Frequency range DC-18 GHz

Insertion loss
RF property

Return loss
Impedance

Jacket diameter
Conductor diameter

Connector type

info@vasta.sg

0.70 dB/m@1 GHz 1.31 dB/m@3 GHz
172 dB/m@5 GHz  2.49 dB/m@10 GHz

>18 dB
50 Q
2.5 mm (jacketless option avaialble)
0.086"
SMA-male to SMA-male
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Cryogenic Isolator / Circulator Cryogenic Isolator / Circulator

10 units of Dual Junction Isolator/Circulator (4-8 GHz, T=4.5K)

The cryogenic isolator/circulator works between 10 65 — - ! :
mK and room temperature. It prevents noise from \\\\\ /// \\ \ A
the environment leaking to the delicate samples 60 \\ \ / / N \\ %
. . \ /] /
at cryogenic temperature. The cryogenic isolator/ 55 \ \ //e \ /
circulator features with low insertion loss and high \\\ //
isolation. 50 d -
fonl \ 7 AN 7
Features & Benefits g 45 N = N o
c N ) :
» Consistent isolation across a wide frequency range -% 40
+ Minimized insertion loss F
« Compact design 35
» Standard inclusion of magnetic field shielding 30
e Wideband version available (4-12 GHz)
« Cryogenic terminator available as a standalone 25
product
20
4 45 5 5.5 6 6.5 7 7.5 8
Dual Junction Isolator/Circulator (4-8 GHz) . Wide-band Dual Junction Isolator/Circulator (4-12 GHz) Frequency (GHz)
0 0 0
56 units of Wide-band Dual Junction Isolator/Circulator (4-12 GHz, T=77K
0.1 5 05 /\\"‘/\ /\ 5 % : \ : I \ )
[/ "\
02 - -10 A ﬂ / 10 60 ‘ \‘ /\
eI AT / 4 \\ T
\ N / I
g 03 - /\”\‘\*W A 15 - g * 15 = 55 7 A\
SN A Y S NE=aE \ |
% 0.4 = - \ 120 8 2 2 2 8 50 NN ‘
NIt g e Rl
& l’\ / A & & & T 45 ) \ .
= -05 u -25 = -2.5 -25 ~ N - =
| / | | 5 / \ \ 72 ﬁ
1’ ! H \ l' ! ﬁ 40 / N\ I
06 = \y S————— T -30 3 -30 S \\ P p \ J* /
: / | v _ _ _s21@77K V’ 'l\ f \ sz1@4sk 2 \\ ) S NP e \
07 ,, /, SH@ask ,. : n 35 35 — SM@45K 35 35 = = : A — / i -
| ‘, | ___snark I 'l Sra s \ —_— e
: L | T | ] 30 o =
-0.8 L -40 -4 -40 — —
3 4 5 6 7 8 9 3 4 5 6 7 8 9 10 1 12 13 ~— —
Frequency (GHz) Frequency (GHz) 25
Dual Junction Isolator/Circulator (4-8 GHz) Wide-band Dual Junction Isolator/Circulator (4-12 GHz) 20
e & 4 5 6 7 8 9 10 11 12
) A "'jslk—‘ Frequency (GHz)
60 60
55 ,/A\ / _ \wrfl\ 55 / Specifications VS-IC-S(W)* VS-IC-D(W) VS-IC-T(W)
M\ 1\
/'/ \\ / ) /’ v ‘\\ / \ Frequency range 4-8(4-12) GHz 4-8(4-12) GHz 4-8(4-12) GHz
50 + - - < ; - 50
! N
g . // \ // V '.‘\ g . ) \ Insertion loss 0.2(0.3) dB 0.25(0.5) dB 0.4(0.8) dB
k2 7 f 2
S // \\/ A \\\ 8 / \ RF property Return loss 20(16) dB 20(16) dB 20(16) dB
g w0 & . 5 40
2 ; \ E / \ Isolation 20(16) dB 40(32) dB 60(48) dB
/ A
* / \‘\ * Impedance 50Q
/ \ N . . .
30 / ' %0 \ Junction type Single Dual Triple
2 |- . [—Tex 2 \\ V Body size (excluding 24.2x25.5%13.7(14.7) 47%x25.5x13.7(14.7) 69.9%25.5x13.7(14.7)
" \_—_'—‘ " the connectors) mm mm mm
’ ) ’ Frequenecy (GHz) ' : ’ ’ ' : : Fzrequeni:y (GHzg) ° "’ ’ ¢ Workil’lg temp 10 mK to room temp
RF connector SMA-female to SMA-female

* 4-12 GHz wide-band version available, specification in the round brackets ()
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Cryogenic Low Noise Amplifier

Gain Plot With Input Power T= 4.5 K

50

45
__——_/
[
40
/"’_’_’_’_—d—’_’_—__/
35
Q I
c 3 L =
g [ R N\
25
20
1MmwW
15 5mw
mw
10 [
3 4 5 6 7 8 9

Frequency (GHz)

Noise Temperature (K)

The cryogenic amplifier works at 4K temperature
for amplifying weak signals and increasing signal to
noise ratio. It Features with ultra-low noise and high
bandwidth. The noise temperature is below 3.5K
between 4-8 GHz (@11.5 mW).

Features & Benefits

e >40 dB gain over 4-8 GHz

* Low noise temperature

o Adaptive working condition

e Optional RT LNA breakout box mating with its
power supplier

NT Plot With Input Power T= 4.5 K

[INEA /
\

) \/—\V /\i\ﬁ\,\[ T\ / /

Frequency (GHz)

Specifications VS-LNA
Frequency range 4-8 GHz
Gain > 40 dB

RF property Return loss 10 dB
Impedance 50 Q
Noise Temperature <35K

DC power (typical)
RF connector

Body size (excluding the connectors)

* Power supply and mounting bracket available

Vds=0.7 V, I[ds=15 mA
SMA-female to SMA-female
23.7X19%7.8 mm

2« VASTI\
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Bias-Tee

This bias-T is designed to optimize flux control
in fluxonium qubits by enabling precise DC
flux tuning to locate the qubit’'s sweet spot.
Since the Z-line's coaxial cable and built-

in attenuators have limited DC adjustment
capability and can generate heat under

large bias voltages, the bias-T integrates the
same DC source through a low-temperature
combiner into the flux line. By using high-
frequency-performance inductors for pulse
and DC isolation, it effectively reduces pulse
distortion while maintaining stable and
accurate flux biasing; additionally, a 50-ohm
resistor to ground is added at the DC input
to ensure better RF impedance matching and
further minimize pulse distortion.

Features & Benefits

» Optional DC blocking capacitor at the RF in port
« Potentially applicable with JPA control, etc.

Bias tee 1->2 1->3 3->2 § parameler.

—— Bisstee |_in2_ou 77K
—— Bias tee 1_in 2_ont
~=— Biastec | in3 ont
—— Bins tee 3_in 2_out

6
[frequency(Gliz)

Specifications VS-BT

RF property

Range DC-12 GHz
Inductance 6.5 pH
Insertion loss <0.5dB

Isolation DC - RF >30 dB@0.1-11.5 GHz
>40 dB@0.2-10 GHz
Impedance 50 Q

10 mK~300 K

3 x SMA female

Isolation DC - common

Working temperature

Connector type

info@vasta.sg
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Traveling Wave Parametric Amplifier (TWPA)

The traveling wave parametric amplifier works at the

base temperature of a dilution fridge. It amplifies signals
of specific microwave frequency bands at ultra-low

temperature environments, and improves the signal-to-
noise ratio of the signals in the signal chain.

The signal gain exceeds 15 dB, with an SNR gain of over
6 dB, across a bandwidth ranging from 5.5 to 7 GHz.

Features & Benefits

» Wide working band width over 1500 MHz
» Average signal gain 15 dB

» Average SNR gain 6 dB

» Saturation power -105 dBm

TWPA SNR Gain TWPA Signal Gain

. ..m {1 .|ﬁ’l(l‘ A 1 A MJM M L

i "
Iy ‘ ‘ f W |
il M’ I I L
8 I f l I [
( !] 1o /\VV V |
g M il | g I Y
; 6 I £
g (1 5
% [ 10
oo, s
5
2 ¥
0 0
4.5 5 55 6 6.5 7 75 45 5 55 6 6.5 7 75
Frequency (GHz) Frequency (GHz)
Specifications VS-TWPA
Frequency range 5.5-7 GHz
Insertion loss <1dB
RF property Signal gain >15dB
SNR gain >6dB
Saturation power -105 dBm
Working temp. <20 mK
RF connector SMA-male to SMA-female
Body size (excluding the connectors) 68x18.5X9 mm
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Diplexer

The diplexer combines the low frequency and high
frequency signal lines at room temperature or at
cryogenic temperature. It has a band pass filter
working at 4-8 GHz and low-pass filter working
below 1.6 GHz, filtering the unwanted frequency
components. At the same time, the diplexer works
as a basic form of multiplexer, reducing the number
of cables and simplifying the circuit design.

Features & Benefits

¢ Work at both room temperature and cryogenic
temperature

« Simplifing circuit design

« Filtering unwanted signals

o Diplexer LF port (DC-1.6 GHz) 0 o Diplexer HF port (4-8 GHz) 0 o Diplexer L-H Isolation
— i E—— T
—S21 / —Ss21 — . s21
— ) | — | | ~ e S12
-10  sm B -10  sm B -10 Jins
L P
s
20 10 20 /\ 10 20 |/ A
' ' ' ' Rl AT R N 7
i i! i/ N //
/k\ I lll i // \\ /
—~ 30 A5 . —~ 30 45 .~ 30 |l i P!
B - - i \
& a0 20 B & a0 20 B & a0 \
o 17 VY O N |
7] j5) [z} Q (7}
o 14 S /\ 14 S
= = =
-50 Iy -25 -50 -25 -50
f \ i / \
-60 -30 -60 v -30 -60
-70 { -35 -70 / -35 -70
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Frequency (GHz) Frequency (GHz) Frequency (GHz)
Specifications VS-DPX
Frequency range @ LF port DC-1.6 GHz
Insertion loss @ LF port <1dB
Frequency range @ HF port 4-8 GHz
RF property Insertion loss @ HF port <15dB
Return loss -10 dB
Impedance 50 Q
Isolation >12 dB

* customizable upon request

SMA-female (LF/HF) to SMP-male (common)
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Microwave Signal Matrix Switch

The microwave signal matrix switch is an efficient device for signal switching and distribution, offering wide frequency
range, low insertion loss, high flatness, and high isolation. It reduces the number of required signal sources or network
analyzers, minimizes connector handling, and improves measurement efficiency.

Room temperature matrix switch (VS-MSRT)

e Two sets of 1-to-10 channel RF switches
(customizable channel count)

» Software-controlled switching for ease of use

» Independent channels with >80dB isolation

Cryogenic matrix switch (VS-MSCRYO)

e 1-to-6 channel RF switches

 Individual channel control to minimize heat
generation

e SP6T (Magnetic Latching Switch)

» Software-controlled switching for ease of use

Specifications VS-MSRT VS-MSCRYO
Frequency range 0-8 GHz 0-20 GHz
Insertion loss <24 dB <0.3dB

RF property
VSWR <15 <1.35 (up to 12 GHz)
Isolation >80 dB >100 dB (up to 12 GHz)

el Working temp. room temp. 10 mK
Physical property
- - Connector type SMA/ BNC SMA
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DC Measurement

Customizable filters for DC signal conditioning, including our RT filter, cryogenic RC filter, and RF filter. These solutions
effectively isolate high-frequency noise and minimize the electron temperature of the sample.

DC Wiring Filtering for DC

RT Breakout Box

Adapting cable and board
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DC Wiring

We provide low-noise twisted-pair wiring for DC
signal measurement together with customized
accessories such as vacuum feedthrough, thermal
anchoring, signal splitting adaptors for cryogenic
applications.

Features & Benefits

e PhBr, Cu, NbTi wiring with thermal anchors
» Braided shielding for noise screening

e Up to 5 sets per KF40 port

e Insulation: >100 Gohm@10 V, 300 K

» Voltage rating: 300 V

¢ In-house electrical and leak check

In-House 24-Way DC Wiring Insulation Cross-Check Table

Micro-D 2 3 4 5 6 7 8 9 10 1 12 14 15 16 17 18 19 20 21 22 23 24 25  Shield
1 9.82 | 2041 [100.00| 552 | 564 9.75 |100.00| 16.12 |100.00| 12.65 | 7.33 463 Ly 2.62 197 | 1449 | 906 | 819 | 984 | 1933 |100.00| 1471 | 1228 | 544
2 2975 341 936 | 596 | 630 | 657 | 846 |100.00| 686 | 1019 | 599 | 378 | 899 | 257 | 26.07 | 1230 | 2.62 | 1548 | 32.34 | 16.34 | 11.37 |100.00| 6.05
3 1820 | 711 |100.00| 702 | 1139 | 263 772 | 1214 | 1202 [100.00| 581 | 4.96 | 232 [100.00| 222 7.83 | 1964 | 952 |100.00| 919 846 | 6.60
4 442 [100.00( 595 | 584 | 833 | 1271 | 644 | 652 | 384 | 538 |100.00| 329 [100.00| 1312 | 276 | 160 [100.00| 3.02 | 1024 | 898 | 6.72
5 558 | 696 | 724 709 | 800 | 1288 | 1270 | 10.89 | 10.00 | 1214 | 379 | 485 792 | 888 | 1122 | 1039 | 941 | 1310 | 762 562
6 794 | 935 | 1084 | 985 | 1039 | 7.77 7.08 674 | 826 | 409 | 1052 | 563 | 1211 | 976 | 1591 | 1500 | 3493 | 2469 | 540
7 7.22 822 | 1295 | 844 | 1292 | 973 | 1365 | 1141 | 397 | 1251 | 1512 | 582 | 1331 | 1066 | 2153 | 1149 | 1199 | 498
8 736 | 1131 | 1015 | 791 9.71 824 | 866 | 424 | 1236 | 751 | 1140 | 559 | 1040 | 754 | 1251 | 10.96 | 4.25
9 889 | 1032 | 860 | 1914 | 959 | 1085 | 474 | 1870 | 707 | 1336 | 10.82 | 813 931 | 1618 | 1011 | 456

=
o

764 | 822 | 898 | 1294 | 939 | 320 | 1701 | 756 | 867 | 1213 | 886 | 589 | 773 | 1484 | 452

-
=

1023 | 841 | 1373 | 825 | 381 | 1150 | 1216 | 10.35 | 1352 | 1472 | 922 | 802 | 1936 | 453

.
~

1049 | 986 | 1171 | 379 | 1033 | 989 | 978 | 864 | 769 915 | 899 | 723 5.02

-
=

994 | 1979 | 429 | 888 | 1147 | 1537 | 1563 | 1457 | 1193 | 12.04 | 1105 | 3.95

.
o

745 484 | 1417 | 11.38 | 11.05 | 1565 | 1648 | 1110 | 1294 | 1323 | 413

=
o

344 | 886 | 1239 | 1295 | 20.56 | 18.35 | 811 851 | 1010 | 4.25

-
~N

371 | 499 | 516 | 598 | 527 | 474 547 | 451 161

.
®

1385 | 10.16 | 1577 | 1444 | 1415 | 1250 | 1071 | 271

.
©

920 | 942 | 1528 | 1088 | 1822 | 839 | 281

20 1079 | 974 | 1329 | 1327 | 1290 | 293
21 . 1241 | 891 | 972 | 1337 | 299
22 Unit: 100 GQ 877 | 1319 | 1374 | 2386
23 10.54 | 1080 | 277
24 10.86 | 2.85
25 272

Specifications VS-DC-C/PB VS-DC-PB VS-DC-PB/NT
Connector type Copper Copper/PhBr PhBr PhBr/NbTi
- Wiring type 24-way twisted pair loom
\;\:';Efrty Wiring gauge 36 AWG 36 AWG/27 AWG 36 AWG 36 AWG
Insulation 100G Q @10V, 300 K
Voltage rating 300V
Room temp. Fischer Fischer Fischer Fischer
4K Micro-D Micro-D Micro-Dlor w/o Micro-D
break)
MXC / Micro-D Micro-D Micro-D
Physical Vacuum port KF40, KF25 or KF16
property Typical application HEMT Nano-positioner Electrical transport measurement
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RT Breakout Box

Features & Benefits

Silver-plated two-stage signal/ground switches

¢ Internal box twisted-pair wiring for low noise

» Secure screw-mount grounding post

« Customizable length, channels, and floating options

This compact switching breakout assembly protects and simplifies sample connections between the cryostat and
measurement instruments. It combines a sample-protecting switching breakout box with a twisted-pair, universally shielded
cable for stable, low-noise signals.

Additional breakout box configurations, including versions for LNA amplifier power supplies, are available upon request.

Adapting cable and board

Features & Benefits

« Non-magnetic micro-D connectors with residual
field <100 nT after 12 T magnetization

* Multiple configurations available, including
adapting cables and adapter boards

¢ Engineered for low noise and stable operation at
cryogenic temperatures

Our cryogenic adapting cable and board are designed for reliable interconnection at low temperatures, whether
linking devices directly or bridging between connector standards such as SMA and micro-D. The assemblies feature
non-magnetic, shielded constructions with copper or superconducting NbTi conductors to ensure minimal noise, low
thermal load, and high stability throughout cool down and operation.
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Filtering for DC

These cryogenic filters are designed to suppress noise and thermal radiation along wiring in dilution refrigerators,
helping maintain low electron temperatures for sensitive measurements and device control. The product line includes
room-temperature RC filters, 4 K cryogenic RC filters for intermediate stages, cryogenic silver-epoxy RF filters for
high-frequency attenuation, and cryogenic copper-powder filters that provide strong broadband suppression up to the
GHz range. Together, these options allow you to build multi-stage filtering from room temperature down to the mixing
chamber for quantum, nano-electronic, and other ultra-low-noise experiments

Room-temperature RC Filter
(VS-FLT-RCRT, cut-off freq. 175 kHz)

Silver-epoxy RF filter
(VS-FLT-RFSE, cut-off freq. 1300 kHz)

Cryogenic RC Filter
(VS-FLT-RC, cut-off freq. 17 kHz)

Copper-powder RF Filter
(VS-FLT-RFC, cut-off freq. 700 kHz)

2 VASTN\
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Filtering for DC

SMA Silver Epoxy Filter Test up to 20 GHz

o |
2 | \

Room Temperataure

77K

10 mK

§ _

-40 —

-60 |

S21 (dB)

-80

-100 |

-120 1 T N N B B O 1 L L Y R T S B L L
10 10 " 10 ° 10 ° 10

Frequency (GHz)

Specifications VS-FLT-RCRT VS-FLT-RC VS-FLT-RFSE VS-FLT-RFC
Filter type RC RC Silver epoxy Copper powder
Channel number 24 24 24 (1) 24 (1)
Cut-off frequency (input
impedence 1 MQ) 175 kHz 17 kHz 1.3 MHz 700 kHz
Electrical / / 300 MHz 15 GHz
property impedence 50 Q)
Channel resistance 100 Q 940 Q 34Q 5Q
Capacitance to GND 6.6 nF 20 nF 2.5nF 0.25 nF
Insulation 100 GQ @50V, 300 K
Voltage rating 200V
Working temp. 300 K 4 Kand 10 mK 10 mK and above 10 mK and above
Connector type Fischer/ LEMO Micro-D Micro-D (SMA) Micro-D (SMA)

95x30x24 mm 81x69x25.5 mm

Modular capacity 136x42x42 mm 65x41x12.5 mm
(90x10x10 mm) (90x10x10 mm)
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Filtering for DC Bias-Tee Module with Integrated DC Filter

This cryogenic biastee module combines fast Z pulses

4K RC Filter Performance at Low and High Frequency Range
and DC flux bias on a single flux line for Fluxonium

VASTA RC filter low frequency transmission

0.707 attenuation frequency=17.378008287493763kiiz VASTA RC filter S21 . e . . . .
e T LI o= vaeta e i 20 [ o qubits, minimizing heating and pulse distortion in
F —e— VASTARC filter CH11 —— VASTARC filter CH11 . .
T St et 1o | T sRC s s compact multi-qubit setups. The module routes Z
~—=— VASTARC filter CH21 = ~=— VASTA RC filter CH21 . ) L. . .
: : pulses via coax while injecting DC bias through a
0.8 . . . L .
40 superconducting twisted-pair to minimize heating,
& . .
sl 0 both coupled to the same flux line. A cryogenic
£0¢ = bias-tee with a broadband inductor isolates pulse and
S T 60 . .
§ E DC paths to suppress distortion and low-frequency
| .
504 70 noise.
=
S
-80
02 [ — Features & Benefits
-90 .
¢ Integrated control to reduce wiring and components
LY -100 « Strong DC filtering with =100 dB stopband
10° 10 10° 10° 10" 10° 10" attenuation
Jfrequency(MHz) .
* Compact footprint to ease cryostat space
constraints
Silver-epoxy RF Filter Performance at Low and High Frequency Range « Potentially applicable with JPA control, etc.
VASTA_SEF low frequency transmission
0.707 attenuation frequency=1.3793626866103639MHz VASTA SEF 521
1.0 H 0 4 sy sl i —— 01_DC_IN1001_DC_RF_OUT
. —— VASTA SEFCHII 20 —— 0LDC_TN 10 11_DC_RF.OUT
—=— VASTA SEF CHI5 = 11_DC_IN1001_DC_RF_OUT
09 = = == = k= 20 —a— VASTA SEF CH21 = 11_DC_INtw 11_DC_RF_OUT
40
SO.R 40
él
507 »
= = =60
s g
£06 o
it 80 g
§“0.5 o
-100 \ :
04 L h i
—e— VASTASEF CH! 120 A 25 S gt e e = B, Vi fgenn
03 H=— VASTA SEF CH11 :: ;:.ﬁ_ﬁ:;_ﬁ,gg:ﬂ:
_:_ zﬁ:ﬁgiigﬁi: +as:kl:l&wu(ik}jul:ls:::mun - } oLy | ¥l it
‘ =SLl S SR SRR B R S R A ! -140 46,45 I 1o DERSONITS anmue 120 ‘ L6 ML Ll L kS e
TR T RS R DR U 10° 10' 107 107 10" 10° e - ' SRR ik ISR ) il
Sfrequency(MHz) Jfrequency(GHz) B ?Zﬁ:i:&‘i?ﬂtliﬂ::
2.5 {| 7 - DCREOUTS -
1 2 3 4 5 6 107 10° 10" 10’
Sfrequency(GHz) Srequency(Gliz)

4K RC Filter + Silver-epoxy RF Filter Cascade Performance at Low and High Frequency Range

VASTA RC R filter low frequency transmission VASTA RCHREF filter §21 . .
—a— VASTA 4K _KC#VASTA SEF CIL1 IMObm low frequoncy transmision -40 —e— VASTA_4K_RC_VASTA_SEF_CHI_VNA Spec|ﬂcat|ons -DPX
1.0 —— VNA_Background

\ Number of Channels 12

08 60 DC filtering -100 dB @400 MHz
s DC Filter conductor material Copper or superconducting wire
g“ 5w RF property DC passband -3 dB @1.7 MHz
5? 5] Insertion loss of RF channels <2 dB @6 GHz, <3dB @10 GHz
304
§ - o Nearest Channel Isolation Better than 40 dB @6 GHz

s Impedance 50 Q

Dimensions 12mm x 56mm x 95mm
5 7 3 e Connector type MicroD and SMPM, mating cables available
e w w freqlg;;\-(Mllz) IO-I o w Jrequency(GHz)
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