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TECHNICAL DATA 
VT-DRM-S100 

Digital RADFET Readout Module 
Multiple RADFET technologies 

Hermetically Sealed Metal Package 
For doses between 1cGy(1Rad) and 1kGy(100kRad) 

 
 

 

 
 
 

Features 

• Comprises: 
o two 400 nm RADFETs  
o two 100 nm RADFETs 

• Temperature endurance range:  
-40°C to +85°C 

• Onboard temperature sensor 

• Maximal sensitivity: 130 mV/Gy 

• Dimensions: 49.3 mm x 34 mm x 5.2 
mm 

• Communication:  

o SPI  
o isoSPI on distance up to 100 m 

Description 

Built to meet European Space Agency 
(ESA) standards, VT-DRM-S100 is a 
total ionising dose (TID) measuring 
module aimed at providing an optimised 
RADFET read-out for various RADFET 
technologies. The VT-DRM-S100 
utilises 100 nm and 400 nm RADFETs 
in various sense modes, covering both 
read-out and irradiation (sense) modes. 
The module outputs a digitised 
threshold voltage, which is directly 
related to accumulated radiation dose. 
Designed to compensate for threshold 
voltage drift due to temperature, VT-
DRM-S100 provides a stable readout 
over a large temperature span. VT-
DRM-S100 can be easily integrated 
with the host. VT-DRM-S100 
communicates with the host via 
standard SPI protocol or isoSPI.  
 
 

Typical applications 

• Space/Satellite Safety 

• Smart City/Public Safety 

• Prompt dose dosimetry 

• Accelerator facilities 

• Nuclear power stations 

• General-purpose radiation 
detection 
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Pin Assignment and Module Dimensions 

VT-DRM-S100 outline render and pin assignment are given in Figure 1 and Table 2, while the 
dimensions are given in Table 1. 

 
(side view) 

Figure 1 VT-DRM-S100 pin assignment top 
view, outline drawing and dimensions. 

 

Table 1: VT-DRM-S100 dimensions description  

Parameter Min Typical Max 

Width - 49.3 mm - 

Length - 34 mm - 

Height - 5.2mm1 - 

Weight 20g TBM - 

 

 

Table 2: Pin description 

No. Pin name Pin type Description / Recommendations 

1, 2 GND GND Connect to the power supply ground. 

3, 4 Va POWER 
Analog positive power supply, this pin must be decoupled 
with 10 μF ceramic, low ESR capacitor. 

5 to 15 GND GND Connect to the power supply ground. 

16 Pp isoSPI Isolated Interface Plus Input/Output 

17 Im isoSPI Isolated Interface Minus Input/Output. 

18 to 21 GND GND Connect to the power supply ground. 

22 DOUT Digital OUT Serial data output combined with data ready 

23 SCLK Digital IN Serial clock input 

24 DRDY Digital OUT Data ready 

25 GND GND Connect to the power supply ground. 

26 RESET Digital IN Module ADC reset pin 

27 Din Digital IN Serial Data Input  

28 GND GND Connect to the power supply ground. 

29 CS Digital IN Chip select 

30 SYNC Digital IN WakeUP signal / Start conversion 

31, 32 Vdd POWER 
Digital positive power supply, this pin must be decoupled 
with 10 μF ceramic, low ESR capacitor. 

33 to 36 GND GND Connect to power supply ground. 

 

 
1 Without pin height, details in section: Package Information 
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Block Diagram 
 
The schematic block diagram of the VT-DRM-S100 module is shown in Figure 2. 
 

 

Figure 2: VT-DRM-S100 schematic block diagram. 

 
Theory of Operation 

The main sensing elements of the VT-DRM-S100 module are two RADFET parts, with 
oxide thicknesses of 100nm and 400nm. Each RADFET consists of two identical 
transistors, R1 and R2. The readout selection of the RADFETs is set by control signals 
CTRL_EN, CTRL_R1,2,3,4 generated by the ADC. Please see Table 3 for details. In 
readout mode, the selected RADFET is biased in Reader Circuit configuration – 
Drain/Gate tied together and grounded, Source/Bulk tied together, while a constant 
DC current source is connected to the Source/Bulk. The reader circuit voltage (RC_V) 
is equal to the threshold voltage of the RADFET (VTH) read at Source/Bulk, as 
presented in Figure 3: 

 

Figure 3: RADFET rider circuit configuration. 

 
During sensing mode, the R1 of each RADFET type (100nm and 400nm) is zero-
biased, while R2 is +Vg biased; they are factory-set in this configuration, and the user 
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cannot modify them. Figure 4 gives details about the circuit configuration during sense 
mode:  

 

Figure 4: RADFET zero bias (left), +Vg bias (right) - during sense mode 

 
When reading the +Vg-biased RADFETs, the module electronics automatically 
configure the RADFET to read mode, so no user action is required. The current source 
is optimised for stability and its current level RC_I to minimise temperature drift. The 
VTH signal is multiplexed, buffered, filtered, and digitised by the ADC. The digitalised 
Vth value can be converted into an accumulated dose using calibration parameters 
provided by Varadis. 
The module is equipped with an onboard temperature sensor (thermistor), whose data 
can be accessed via the ADC using specific commands. In applications with a wide 
temperature range, this data can be used to compensate for temperature-induced 
variations in the RADFET measurements. 
 
It is strongly recommended that VT-DRM-S100 module is powered at all times. 
However, in some application-specific cases, the module can be used to sense 
radiation unpowered (Va=Vd=0V). In this case, the +Vg feature is not available, and 
R2 data invalid, while the R1 data remains valid. 
The module may be read at arbitrary intervals, depending on the application. The 
period between readings can be from seconds to days or even months. Please contact 
support@varadis.com for more details. 
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Module Output Values and Timing 
 

The module communicates with the host via standard SPI interface (module’s ADC). 
The ADC has a 3-wire or 4-wire SPI interface that is compatible with various DSP 
units.  
The SPI-compatible serial interface is used to read the conversion data and also to 
configure and control the ADC. The serial interface consists of four signals: CS, SCLK, 
DIN, and DOUT/DRDY. The conversion data is provided with an optional CRC code 
for improved data integrity. The DOUT/DRDY pin has a dual-function and its output 
indicates when conversion data is ready and also provides the data output. Use of the 
DRDY signal is optional and may be implemented at the user's preference.  
The interface can be implemented with as few as three connections by tying CS low. 
Start ADC conversions with either the START/SYNC pin or with commands. The 
SYNC pin is also used for the wake-up module feature. If this pin is not driven for more 
than 15 seconds, the digital circuitry powers down to conserve energy. The ADC can 
be programmed for a continuous conversion mode or to perform single-shot 
conversions.  
The module’s operating modes are determined by configuring the ADC’s GPIO pins 
to specific logic levels. The details are summarised in the table below: 
 

Table 3: Logic table 

Operation mode GPIO 0 GPIO 1 GPIO 2 GPIO 3 

Module sense mode 1 1 1 1 

R1_400nm readout 1 0 1 1 

R2_400nm readout 0 1 1 1 

R1_100nm readout 1 1 0 1 

R2_100nm readout 1 1 1 0 

 

How to set the GPIO pins and control/configure the ADC please find details in the 
following timing Figures:  
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Figure 5 Interface Timing Requirements 

 
 

Figure 6 Serial Interface Switching Characteristics 

 
 
 

 
Figure 7 RESET Pin and RESET Command Timing Requirements 

 
 

 
Figure 8 START/SYNC Pin Timing Requirements 

 
 

 
Figure 9 START Command Timing Requirements 
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Figure 10 Read Data Direct (Without an RDATA Command) Timing Requirements 

 
 
 

 
Figure 11 GPIO Switching Characteristics 

 

 
Figure 12 Conversion Start and Stop Timing 
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Figure 13 Read Register Sequence 

 
 

 
Figure 14 Write Register Sequence 

 

 
Figure 15 Read Data Direct 
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Figure 16 Read Data by Command 

 

Please check the ADS124S06 datasheet for more details, and for an Arduino code 
example, please contact support@varadis.com. 
 
  

mailto:support@varadis.com
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Interface with the HOST 

Typical connection with the host is presented in the following figure: 
 

 
Figure 17: SPI connection with HOST. 

 
IsoSPI communication can be established with the host equipped with an isoSPI 
interface, providing SPI communication between two isolated devices through a single 
twisted pair connection. The onboard isoSPI chip encodes logic states into signals that 
are transmitted across an isolation barrier to another isoSPI chip. The module isoSPI 
interface is configured as a slave. 
 

 
Figure 18: isoSPI connection with HOST. 

 
isoSPI Demo Circuit Interface 
 

In Figure 19 a demo circuit diagram is presented, using development kits DC1941D 
isoSPI™ Demo Board and DC2026C, LinduinoOne Isolated Arduino-compatible 
demonstration board connected to a PC via USB:  
 

 
 

Figure 19: isoSPI example connection with PC. 
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Radiation Calibration Data 

The calibration curves show the evolution of V with dose. Note that a specific calibration 
curve, obtained using the Co-60 source, is associated with each module production batch. 
The calibration curve, together with the analytical equation and fitting coefficients, will be 
provided with the supplied module. For illustration, a typical calibration curves are shown in 
the following Figures: 

 

Figure 20: Typical calibration curve indicating change in RC_V during irradiation on the 400nm 
device, zero-biased (left) and +Vg-biased (right) 

 

Figure 21: Typical calibration curve indicating change in RC_V during irradiation on the 100nm 
device, zero-biased (left) and +Vg-biased (right) 

 

The above curves were obtained in Co-60 field with a dose-rate of 22.6Gy/h (2.26kRad/h), at 
room temperature.  

The slope of the curves (device sensitivity) varies based on the bias conditions. The +5V gate-
biased RADFETs show increased sensitivity as expected, for example, at 10krad the 400nm 
device is ~5 times more sensitive, while the 100nm device is ~4 times. 

The gate-biased devices show better linearity, using a linear fitting model over the 15kRad 
range, the 100nm device R2 is 0.99672 for a zero-biased vs. R2 = 0.99995 for +5V gate-biased 
device, and for 400nm R2 = 0.97259 for a zero-biased vs. R2 = 0.99835 for +5V gate-biased 
device. 
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Qualification  

The module qualification is based on the standards listed here: 

• ECSS-E-ST-10-03C 

• NASA GEVS: GSFC-STD-7000A  

Test details: 

1. Thermal functional test 
a. min Temp -40°C 
b. max Temp +85°C 

2. Thermal Cycling 
a. min Temp -30°C  
b. max Temp +65°C  
c. Temperature Variation rate ≥1°C/min  
d. dwell time 1h at extreme levels  
e. 8 cycles  

3. Thermal Vacuum 
a. Bakeout of the systems to minimise the outgassing during the TVAC test:  

i. Vacuum between 10-5 and 10-6 mbar  
ii. Chamber Temperature =50 °C.  
iii. Dwell Time = 2 h.  

b. Thermal vacuum test to be performed in operating conditions as follows:  
i. Vacuum between 10-6 and 10-7 mbar  
ii. Minimum temperature: -30 °C  
iii. Maximum temperature: 65 °C  
iv. Temperature variation rate ≥ 1 °C/min  
v. Dwell time 1h at extreme levels  
vi. Number of cycles: 8  

4. Vibration Test – sinusoidal 
a. The tests to be performed following the NASA GEVS: GSFC-STD-7000A 

standard:  
i. Duration: sine sweep at 2 Oct/min, 5 Hz – 140 Hz.  
ii. Repetitions: 3 times for each orthogonal axis.  

b. Qualification test level:  
i. Frequency 5-100Hz, Amplitude 2.5g  
ii. Frequency 100-140Hz, Amplitude 1.25g  

5. Random Frequency Vibration Test 
a. Duration: 2 minutes for each test.  
b. Repetitions: 3 times for each orthogonal axis.  
c. Qualification test level  

Frequency (Hz) ASD level (g2/Hz) 

20 0.026 

20-50  +6dB/oct 

50-800 0.16 

800-2000 -6dB/oct 

2000 0.026 

Overall 14.1 Grms 

  



                                   PRELIMINARY DATASHEET: VT-DRM-S100 

 

13  rev 2.3 (June 2026) 

  

Recommended Electrical Operating Conditions 
 
VT-DRM-S100 module recommended operating conditions are given in Table 4. 

Table 4: Recommended Operating Conditions 

Symbol Parameter Value Unit 

Vdd Supply voltage, referenced to GND 3.3 V V 

Va Supply voltage, referenced to GND 12V V 

Din Serial Data Input  Vdd-0.2 V 

CS Chip Select Input Vdd-0.2 V 

DOUT Serial Data Output/Data Ready Output Vdd-0.2 V 

SYNC Synchronization Input  Vdd-0.2 V 

SCLK Serial Clock Input Vdd-0.2 V 

GND Supply ground 0 V 

Im Isolated Interface Minus Input/Output - V 

Pp Isolated Interface Plus Input/Output - V 

T Ambient operating temperature 22 oC 

ARH Ambient relative humidity (non-condensed) < 85 % 

 
DC Electrical Characteristics Radiation Sensitivity 
 
VT-DRM-S100 module DC electrical characteristics are given in Table 5. 

Table 5: DC electrical characteristics 

Parameter Min Typical Max 

Digital supply 2.7 V 3.3 V 3.6V 

Analog supply 11V 12V 15V 

Current consumption reading mode - 10mA - 

Current consumption sense mode 02 100nA 30uA  

Sensitivity3 100nm Zero Biased - 1.5 mV/Gy  - 

Sensitivity 100nm +Gate Biased - 5.96mV/Gy - 

Sensitivity 400nm Zero Biased - 0.55 mV/cGy  - 

Sensitivity 400nm +Gate Biased - 130mV/Gy - 

TID 1Rad - 100kRad 

Temperature range -40 C 20 C +85 C 

Measurement interval - 2min - 

 

  

 
2 In case of an unpowered module (Va=Vdd=0V) without the hi-sense feature (+Gate Bias) 
3 The sensitivity decreases with the received dose; the given typical sensitivity is extracted from the 
linear region (beginning of radiation) 
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Packaging Information 
 
The package style is PLUG-IN BATHTUB, the body/frame & lid are made from Kovar alloy, 
nickel plated as per QQ-N-290 MIL standard, while the leads are electrolytically gold-plated 
as per MIL-G-45204 TYPE III, GRADE A, the leads' glass is Corning 7052. 

A stepped lid is used to seal the package, seam-welded to the frame in a nitrogen 
atmosphere. The lead is plated using electroless nickel as per SAE-AMS 2404 
(aerospace material specification). The lid and body (complete package) are 
connected to the module ground pins.  
 
The package dimensions are given in the following figure: 

 

Figure 22: VT-DRM-S100 package dimensions 

 
The cross-section of the package and the material comprising the module are 
presented in the following figure: 
 
 

 

Figure 23: VT-DRM-S100 cross section 

 
 

 

Stepped Lid 

Body/Frame 

Leads 

Components 

PCB substrate 

Epoxy potted 
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The module’s PCB design is strictly following ECSS-Q-ST-70-12C standard - space 
product assurance design rules for printed circuit boards Rev.1(30April2025), while 
the material used to manufacture the PCB is Ventec VT901 laminate with a thickness 
of 0.57mm, featuring low outgassing, reported from NASA’s outgassing database: 
  
TML (Total Mass Loss) = ~0.61% 
RML (Recovered Mass Loss) = ~0.32% 
CVCM (Collected Volatile Condensable Material) = ~0.01% 
 
The module’s PCB is soldered to the body post terminals using SnPb 63-37 solder 
alloy following ECSS-Q-ST-70-61 standard.  
The lid is marked using Videojet 1650 HR (black ink) to MIL-STD-883 TM 2015 
standard. 
 
The package is epoxy potted, using epoxy Stycast 2850FT according to ECSS-Q-70-
71 standard or EP42-2LV which is ASTM E595 Compliant (subject to material 
availability). Contact Varadis Support for details. 

 
EMP Tolerance  

The module’s metal package provides a conductive enclosure, protecting the module 
electronics from incoming electromagnetic energy by creating a Faraday shield. A proper 
grounding provided by the host is essential for the dissipation of the induced currents and 
voltages. A single-point ground will minimise the ground loops, while a multipoint grounding is 
effective for high-frequency EMP. We recommend connecting all GND pins to the host ground 
terminal. 

 
Soldering and Mounting  
 
The device can be soldered directly onto the customer’s PCB using standard soldering 
techniques. Alternatively, depending on the application, standard sockets may be used, 
provided they match the package pinout and pitch. A PCB landing pattern is presented in the 
following Figure: 

 

Figure 24: PCB lending pattern (bottom layer). The top layer metal annual ring should not exceed 
1.2mm in diameter. All dimensions in mm  
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The package does not require a thermal pad. The package is electrically connected to the 
ground pin of the module. 
 
ESD  

All module pins are equipped with built-in ESD (Electrostatic Discharge) protection to 
safeguard against typical static-related damage during handling and operation. However, 
despite this integrated protection, it is still recommended to follow ESD precautions such as 
using grounded equipment to ensure maximum reliability and longevity. 

 

Handling 

All modules undergo 100% electrical test and visual inspection immediately prior to shipment. 
Therefore, all modules should reach the customer in excellent condition. To ensure that the 
module remains in this condition, please handle it as carefully as possible and observe 
standard precautions.  
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Notes  

Varadis Ltd and its subsidiaries reserve the right to make changes, corrections, 
enhancements, modifications, and improvements to Varadi’s products and/or to this document 
at any time without notice. Purchasers should obtain the latest relevant information on Varadi’s 
products before placing orders. Varadi’s products are sold pursuant to the Varadis terms and 
conditions of sale in place at the time of order acknowledgement. 
Purchasers are solely responsible for the choice, selection, and use of Varadis products and 
Varadis assumes no liability for application assistance or the design of Purchasers’ products. 
 
No license, express or implied, to any intellectual property right is granted by Varadis herein. 
Resale of Varadis products with provisions different from the information set forth herein shall 
void any warranty granted by Varadis for such product. 
 
Varadis and the Varadis logo are trademarks of Varadis. All other product or service names 
are the property of their respective owners. Information in this document supersedes and 
replaces information previously supplied in any prior versions of this document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© 2026 Varadis Ltd – All rights reserved 


