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• Founded in 1992

• Leading engineering company with focus on microwaves, wireless
communications & antennas

• Experienced development partner running a Chip Design Center

• Operating accredited test labs & type approval

• 170 highly qualified employees

• QM system:
DIN EN ISO 9001:2015/IEC 17025:2017

Who we are

IMST GmbH at a glance
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Marketing

Quality Management 

Controlling

IT-Services

Administration

Oliver Litschke 
Winfried Simon 
Dr. Peter Waldow

CEOs Business Areas

Radio Com Systems

Radar & Antenna Systems

Chip Design Center

Wireless Solutions

Test Center

RF Components, (Integrated) RF Modules, 
LTCC Design & Prototyping, RF Systems, 
Signal Processing, Embedded Software

Automotive, Dual Use, SPACE 
Development, Licensing Production
measurements

EDA software, AI Applications,
Products Licensing

LORA, MBUS, IOT , IMST Products

Who we are

Organisation

Digital SoC design, RF & Mixed Signal 
Hi Rel Development, Licensing
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SERVICES

• Research & Development

• Design of RF & Electronic Components
and Systems

• Transfer to Manufacturing

• Test Service and Type Approval

Gain know-how
• Publicly-funded research projects

Use know-how
• Contractual design of microelectronics

Sell know-how
• Products & Services

Who we are

Profile
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• WiMODTM – Radio modules
for ISM frequency bands

• SENTiRE RADARTM - Radar
modules for 24, 60, 77 GHz

• LTCC modules

What we are doing

Radio Modules & 
Radar Solutions
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• Complete plug-in solutions in 
hardware & software

• Antennas

• Radio modules and components

• RF and microwave circuits based on 
CMOS, GaAs, SiGe or hybrids

• LTCC and hybrid circuits

• Advanced studies

• Rapid prototyping

• Manufacturing of electronics

• CMOS & III-V Integrated Circuits,
Digital & MS SOC

What we are doing

Design & Development Services
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IMST is qualified RH MS ASIC Supplier
What we are doing
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• Accredited electromagnetic
compatibility (EMC) testing

• Specific Absorption Rate (SAR) testing 
of terminal equipment

• Accredited Radio testing (ERM)

• Antenna characterization

• RF and system measurements

• Approved LoRaWAN certification

What we are doing

Test & Approval Services
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• EMPIRE XPUTM – 3D FDTD EM
modeling tool for antennas, 
microwave circuits and much more

• MultiLibTM – Multilayer circuit design

• COPLAN for ADSTM – simulation tool 
for design of coplanar (M)MICs within 
Keysight ADS

• SpurSimTM – spurious on synthesizers

• TOPASTM nonlinear transistor model

Simulation
and Design Tools

What we are doing
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RF Front-End Design and Integration:

antennas, calibration+ distribution networks, active RF-components +  circuitry, system integration

A portfolio ranging from 1  – 300 GHz

Hybrid – Phased array – Digital Beam Forming (DBF) – Lens Antennas
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Design service covering: CMOS – SOI – SiGe BiCMOS – GaAs – GaN

Fab-less MMIC and ASIC design:

LNA, MPA, mixers, VCO, synthesizers, core-chips, tranceivers, ASICs

Vector Modulator Measurement Result

Chip Design
A portfolio ranging from 1  – 160 GHz
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X-band Core Chip

Rx 

output

Tx 

input

1
:41

:4

Overview

• 2.5 x 2.5 mm² | package: 6x6 mm²
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Programming and features

Register Setup

• SPI programming

• Fast beam select

• 4 beams states

• Fast Tx/Rx enable

• Each channel has 4 registers

• Vector modulator (2 registers)

• Attenuator

• Calibration

Chip ID 0 (RO)

S/N low (RO)

Global control (RW)

Chan 0 Reg 0

Chan 3 Reg 7

Beam State 0 Regs

Chan 0 Reg 0

Chan 3 Reg 7

Beam State 3 Regs
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Register file saf

SPI Shift Register

CTRL

MOSI MISO

CS

SCLK

RST

Ext. ADDR
Chip ID input from 

analog core

Serial number input

from analog core

Global control output to 

analog core (i.e. tx / rx 

enable)

Chan 0 to 3 

Register output to 

analog core

(incl. power-down)

BEAM_SEL[1:0]

SPI core

MISO_oe

Legend

RO: Read-only (no real FFs 

implemented, input from analog core 

is forwarded to shift register when 

addressed)

RW: Read-Write

Blue: Pins from outside IC (IO pads not 

included in SPI core!)

13 Funded by the

European Union
© IMST GmbH 2026 - All rights reserved

www.cochisa-project.eu

TX_ENABLE 

RX_ENABLE 

GPIO_CAL[2:0]

http://www.cochisa-project.eu/
http://www.cochisa-project.eu/
http://www.cochisa-project.eu/


Measurement Setup
Single – Channel Measurements

RF-board

Carrier Board

USB

+7V5

Power Supply

LAN 

USB 

GPIB

Bias-T 

Wiltron 

K250

RF IN OUT

DC

Bias-T 

Wiltron 

K250

OUT RF IN

DC

Networkanalyser 

Copper Mountain 

C2420

S
USB

P1 P2

+7V5

Termination

50R

Termination

50R

Universal Test Board 

IMST

Cochisa SubBoard
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RF In1 RF Out1

RF In2 RF Out2
RF In3 RF Out3

RF In4 RF Out4

RF TxIn RF RxOut

http://www.cochisa-project.eu/
http://www.cochisa-project.eu/
http://www.cochisa-project.eu/


Channel Topology
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Single – Channel Measurements

• Layout scalable (fixed height to enable re-arrangement)

• LNA (MPA in case of Tx)

• Active balun

• Vector Modulator

• VGA followed by fixed attenuators
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S-parameter
Wideband measurement

• 5 – 10  GHz good

• 7 – 1 1  GHz with gain drop

Rx Tx
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Vector Modulator
Dynamic Range

• Large degrees of freedom

• Select 64 points to form 6 bit phase shifter

• 4 – 6 dB dynamic range (amplitude)

• Attenuator +  31.5 dB dynamic range
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VGA + fixed attenuator
Dynamic Range

• Additional to the VMD amplitude dynamic

enabled 

by 

CAL=16
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P1dB and Noise Figure
Large signal and noise

• Measured P1-dB

• TX output P1dB: 10 .1  dBm

• RX input P1dB: -32 dBm

• Measured NF (PCB included)

• Valid up to 12  dB of attenuation

• 3.5 dB @ 7GHz

• 5.5 dB @ 1 1  GHz

• Bond wire losses are directly in NF
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Vector Modulator
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Measurement explanation

• DUT measured with fixed register values derived from non-molded version

• All settings not calibrated. Just the values from a single measurement

• Later → calibration with less errors possible by using registers for each

channel and individual calibration

• Then 64 phases and 64 attenuation levels measured over frequency

• 106.496 measurement points / channel → script used to plot error vs
frequency

• 1  color for each channel 4 Tx and 4 Rx
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Vector Modulator
Rx register measurements

• Phase Register at fixed Amplitude

• Attenuation Register at fixed Phase
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Vector Modulator
Rx register measurements

• Phase Register additionally 2dB steps 0 … -24 dB attenuation

• Attenuation Register additionally 90° steps
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Vector Modulator
Tx register measurements

• Phase Register at fixed Amplitude

• Attenuation Register at fixed Phase
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Vector Modulator
Tx register measurements

• Phase Register additionally 2dB steps 0 … -24 dB attenuation

• Attenuation Register additionally 90° steps

24 Funded by the

European Union
© IMST GmbH 2026 - All rights reserved

www.cochisa-project.eu

http://www.cochisa-project.eu/
http://www.cochisa-project.eu/
http://www.cochisa-project.eu/


• Core Chip with rad-hard SPI

• Scalable layout approach for fast chip adaptation

• E.g. to form an 8 channel tx -  chip

• 4 pre-saved beams fast switching

• 4 tx-channels, P1dB > 8dBm

• 4 rx-channels, NF ~4 dB @ 9 GHz

• 360° 6 bit (7 bits are feasible)

• 31.5 dB attenuation +  4 dB (vector modulator dynamic range)

• Highly flexible amplitude and phase programming

• Available in 6x6 mm² QFN package
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Thank you for your attention
Questions ?

IMST GmbH
Carl-Friedrich-Gauss-Str.  2-4
47475 Kamp-Lintfort,
Germany

phone: +49-2842-981 444
fax: +49-2842-981 199
e-mail: lewark@imst.com
web: imst.com
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