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• General introduction to the Veritas & EnVision Missions
• The Instrument – VEM/ VenSpec-M
• VEM/ VenSpec-M Electronic
• PCB Assembly & Manufacturing for Space
• EEE Components selection for Space
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Why is Venus so different from Earth?

• History - How have the surface and interior evolved?

• Activity - How geologically active is Venus?

• Climate - How do geological processes shape atmosphere and climate?

VENUS INTERIOR

Combining the surface mapping from VEM on VERITAS (NASA/JPL) and VenSpec-M on 

Envision (ESA) will allow to look for change and increase the coverage of the planet

EnVision launch 2031

Veritas launch shifted from 2027 → 2029 → 2031 → 2032

https://www.youtube.com/watch?v=W-UJ3yWpQns

Veritas EnVision
Credit: ESACredit: NASA

Credit: NASA
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Instrument accommodation

Veritas
Credit: Lockeed Martin

EnVision
Credit: Thales Alenia Space

VES-U

VES-M

VES-H
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The VenSpec Suite - EnVision

VenSpec-M
Thermal emissions
surface rock types

VenSpec-H
Cloud composition
Volcanic plumes
CO, OCS, HF, HCl, SO2, H2O

VenSpec-U
Top clouds
Sulfur species, UV absorber

Three spectrometers with a joint science & engineering team for a collaborative geologic and atmopsheric research 



The Instrument
VEM/VenSpec-M
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VEM/VESM – Instrument Science Goals

• Primary objective: global map of surface composition basalt vs granites with 70% coverage (Granite form in 
the presents of water)

• Second goal: volcanic activity ( multiple looks on the same positions) expect 85000

• Spatial resolution limited to 100 km due to scattering in clouds
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VEM/VESM Instrument
SC MLI frame

Baffle Cone

Baffle Shield

Turn Window Unit 

Al. cube

Objective lense

Filter Assy

Relay lenses

Focal Plate AssyVEMO
Baffle Unit VEMA

Instrument Controller

Power Supply Unit 

Electronics Unit

EU Thermal IF 

FPA Thermal IF 
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VEM/VESM Instrument - Functional block diagram

TRP – Thermal reference point (stabilized by the spacecraft) 

Spacecraft Multilayer Insulation (MLI)



VEM/VESM 
Electronic
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PCBs are the nerves and veins of the spacecraft

Credit: ESA
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Electrical Architecture

• Hardware comprises 4 sub-systems: 
power-supply (VEMPS), instrument 
controller (VEMIC), analogue electronics 
(VEMA), TWU electronics (VEMTW)

• Power supply and instrument controller 
are implemented as a stack of 3 PCBs

• The analogue electronics is connected via 
a flex PCB to the instrument controller.

VEMA

VEMIC

VEMTW

VEM Electrical Functional Block Diagram (29st Jan 2025)
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Power Supply Design  - PCB

• Layerstack

• Technologie/Design parameters

VEMA

VEMIC

VEMTW

VEM Electrical Functional Block Diagram (29st Jan 2025)
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VEM Electrical Functional Block Diagram (29st Jan 2025)
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Instrument Controller Design - PCB 
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Detector Electronics Design - PCB 

• Layerstack

• Technologie/Design parameters
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Main challenges during design phase

• Commercial detector failed radiation testing

• Too many latch-ups during heavy ion testing

• Need to change the detector → new qualification, change from digital to analog 
interface

• Hybrid DC/DC converter was seen as a major project risk from JPL

• New hybrid DC/DC converter need to be chosen

• Voltage changed from 5V -> 8.7V -> 12V 

• Different functionality (no EMI Filter, no OVP)

• FPGA was changed

• Cost & power consumption

• Demanding and changing EMC requirements



PCB Assembly &
Manufacturing
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PCB Assembly & Manufacturing flow for the VEM/VESM Instrument

Acceptance (DLR)

Visual Inspection - IPC-A-610 

Conf. Coating (DLR)

DLR qualified Process

Commissioning + Rework (DLR)

ECSS qualified  hand soldering

SMD (DLR + External)

IPC-J-STD-001 class 3 Space

PCB Manufacturing (External)

ECSS-Q-ST-70-60C

PCB Design (DLR)

ECSS-Q-ST-70-12C

• PCB design and manufacturing according to ECSS

• Material:  Arlon 35N or VENTEC VT901.

• SMD based on IPC Class 3S to have more flexible facility

• DLR internal hand soldering by ECSS certified operators

• Verification (Life and Microsections) on critical packages

• Acceptance according to ECSS and IPC IPC-A-610
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ESA qualified PCB manufactures

Credit: ESA

Lead time of up to > 40 weeks
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IPC qualified PCB for space
• PCB manufactured with IPC class 3s is possible

• For NASA missions is the baseline

• For ESA missions it is an option with extra process control and approval by ESA

• In general:
• ESA will need visit and approve the manufacturer

• Process qualification & lot of paper work

• Process control and approval is managed by ESA

• Extra coupon with microsections (ESA defined)

• ESA mission classes give a guideline how much work its need to be done

Credit: ESA
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SMT Process and Qualification flow

Verification:

• On critical packages only

• On representative PCB coupons

• Mechanical Load

• Thermal Cycling

• Micro-sectioning

Defining 
Critical 

Packages

Manufacturing 
Coupons

Visual Coating Visual

BakeoutVisualShock & VibeVisual
Thermal Life 

Cycles

Visual Microsections
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What are criticial packages?

• Know history (heritage) and ESA and JPL lists

• Critical packages for VEM/VenSpec-M: 33 of 65

• Eg: Flatpacks, Resistor/Capacitors <=0603 & >=2010, QFP, TSOP

• Coupons needs to be similar to the PCB the packages will be used on

• Material, Manufacturer, Layerstack

• Multiple packages on the coupon 5-10 (on all micro sectioning)

• Whole qualification takes month 3-4 months with margin 6 months

• Eg.: 420 thermal cycling alone: ~ 30days



EEE Components
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Space Component Lead Time
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COTS Qualification for Space

• Evaluation campaign to 
demonstrated that your 
component works according to 
datasheet and your 
requirements (boundaries) in 
the mission environment

• Duration a few months 
(limited availability for 
radiation facilities)

Precap
Seal Test

Flight Lot

EQM

2 samples sealed

E.3
TVAC

E.4
Burn-in

1 sample

2 samples

1 sample

E.5
Construction 

Analysis

3 samples no sealed

TID/TNID

SEE

3 samples

3 samples

FM, FS, Spare

E.0
DD/TNID

1 sample

Alter DLR or CPPADLR XENICS

E.2
Thermal Cycling

Integration EM

1 (TNID) )sample

G1.1
Vibration/Shock

G2.1
TID/TNID

G2.2
Op LIFE

G2.3
Construction 

Analysis

G1.3
Construction 

Analysis

G1.2
Thermal Cycles

(100)

6 Samples

Group 1
3 samples Group 2

3 samples

Manufacturing
Burn-in +

Thermal Cycling

E.6
Aging Test on 

sensor windows

E1
Shock/Vibe

• Only if there is no alternative or big numbers (new space, constellation)



Questions?

Alexander.fitzner@dlr.de
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Challenges what ever

• Environment challenges

• Radiation

• Vacuum

• Low Outgassing/cleanliness (optical instruments)

• Thermal (-40 to 80°C)

• Mechanical loads (during launch)

• Component challenges

• Cleanliness

• Reliability (life time, failure propagation)
• Reliability-, Worst Case-, Part Stress-Analysis, FMEA, Part Level FMEA

• Leadtime & Cost

• Less complex and older circuits (limited amount of different circuits)
• Often discreet circuits ….

• Radhard
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