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1.2 Related Technical Drawings 

This architecture document directly synthesizes the structural and electronic layouts specified 

in the following engineering configurations: 

• PCB STACK (Internal PCB Assembly Drawing No. 6, Rev A) 

 

• XAVSAT-1 ASSMBLY (Full Exploded Enclosure Assembly Drawing No. 11, Rev A) 
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• XAVSAT-1 ASSMBLY (Deployable Antenna Mechanisms Drawing No. 10, Rev A) 

 

• PCB stack (3D Physical Render Integration Model) 

 

2. EXECUTIVE SUMMARY & MISSION PROFILE 

2.1 Platform Overview 
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The XavSat-1 platform represents an industry-standard implementation of highly 

miniaturized picosatellite systems, adhering strictly to the 1P PocketQube standard (5x5x5 

cm form factor). The fundamental goal of this architecture is to democratize orbital access 

by drastically minimizing launch mass and structural volume while retaining robust 

telemetry, localized computing power, and scalable constellation networking capabilities. 

2.2 System Highlights 

• Dimensions: 50 mm × 50 mm × 50 mm envelope. 

• Structural Mechanics: Modular multi-tier Printed Circuit Board (PCB) stack 

integrated with multi-point threaded structural standoffs and externally mounted solar 

array panelling. 

• Communications Layer: Dual Tape-Measure Antenna Array system with localized 

deployment trigger mechanisms optimized for ultra-low mass configurations. 

3. STRUCTURAL ARCHITECTURE & MECHANICAL INTEGRATION 

The mechanical design utilizes an integrated frame architecture where the structural integrity 

is derived from a co-dependent relationship between internal electronic board mounts and 

external enclosure facets. 

3.1 Internal Electronic Core Stack 

The internal core shifts away from heavy monolithic sub-frames by using a vertical stack 

design: 

• Tier 1 (Base Layer): Radio Frequency (RF) and Comms Transceiver board, 

populated with a dedicated ground-facing coaxial connector network and line-filtering 

circuitry. 

• Tier 2 (Mid Layer): On-Board Computer (OBC) and sensor interface layer. This 

board houses the central micro processing units, non-volatile storage modules and 

physical interfaces for battery cell containment fields. 

• Tier 3 (Top Layer): The Electrical Power System (EPS) management board, denoted 

explicitly as component [5] on the assembly schema. This layer routes input lines 

from solar cells to regulate line rails. 

• Rigidity Mechanism: Structural alignment and high vibration-tolerance are 

maintained through four perimeter-mounted M3 threaded structural rods/bolts [9] 

fitted with hexagonal locking nuts at each tier interface. This layout guarantees 

resistance to launch vehicle vibration profiles (sine/random vibe environments). 

3.2 External Enclosure Framework 

The primary skin of the picosatellite is completely modular: 

• Solar Facets [12]: Individual structural panels shield the internal electronics core 

while acting as substrates for high-efficiency solar cells. 
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• Fasteners [10] & [17]: Countersunk, low-profile machine screws secure the panel 

frames directly into the internal core corners and base structural rails, ensuring the 

satellite body remains within the strict P-POD / PocketQube Deployer dimensional 

margins. 

4. ELECTRICAL & POWER SUBSYSTEM (EPS) 

Power generation and distribution are designed to meet strict 1P surface area constraints: 

4.1 Solar Tracking & Inputs 

Five available external faces are populated with high-efficiency solar cells configured to 

harvest light across arbitrary attitude axes. Power tracking is governed directly by high-

efficiency power converters on the top EPS board. 

4.2 Energy Storage & Distribution 

• Battery Chemistry: High-energy-density Lithium-Ion / Lithium-Iron-Phosphate cell 

formats integrated natively within the core boundaries to minimize thermal dissipation 

exposure. 

• Voltage Rails: Regulated 3.3V and 5.0V system buses distribute steady power to the 

microcontrollers and RF amplifiers. 

5. COMMUNICATIONS & ANTENNA DEPLOYMENT 

Reliable downlinks within a 5-centimeter envelope require highly compact antenna profiles 

that deploy cleanly after orbital separation. 

5.1 Antenna Subsystem Components 

• Baseplate Bracket Assembly [20]: A machined bottom face structural plate acts as 

the mechanical ground plane and mounting rig for the deployment subsystem. 

• Radiating Elements [23]: Dual-element tape-measure style monostable spring-steel 

antenna bands calibrated to target frequencies (typically VHF/UHF bands for 

localized ground-station tracking). 

• Anchor Assemblies [24]: Heavy-duty hex socket retention nuts lock the root 

elements down to prevent physical misalignment during high-stress launch cycles. 

5.2 Deployment Mechanism Logic 

1. Stowed Phase: Antenna elements [23] are wound tightly along the contours of the 

base plate assembly and held in place by a low-mass constraint thread (typically 

Resettable Burn-Wire or Melt-Line mechanism). 

2. Trigger Phase: Upon ejection confirmation from the launch pod, the EPS routes a 

continuous current burst through a localized resistor network on the base deck. 
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3. Deployment Phase: The thermal buildup severs the retention line, allowing the 

spring-steel tape elements to unwind smoothly away from the satellite body, 

maximizing RF propagation clear of structural interference. 

6. ENGINEERING DESIGN AND TOLERANCING STANDARDS 

As documented across industrial design definitions, all mechanical and electronic 

configurations comply with international space manufacturing policies: 

• Tolerancing Standards: Regulated strictly under ASME Y14.5 guidelines. 

• Linear Variance Constraints: Maintained within a precision band of ±0.1 mm to 

prevent physical friction lock during deployment container ejections. 

• Angular Variance Limits: Constrained strictly to ±1° on all structural boundaries. 

• Projection Method: Designed and validated using Standard Third Angle Projection 

models. 

7. ARCHITECTURE VERIFICATION MATRIX 

Subsystem Requirement 
Verification 

Method 

Source 

Drawing 

Reference 

Status 

Volumetric Envelope 

(50x50x50mm max 

boundaries) 

Physical Metrology 

/ CAD Analysis 

XAVSAT-1 

ASSMBLY 11 
Passed 

Structural Integrity (3-Tier 

PCB Stacking Rigidity) 

Random Vibration 

Testing Simulation 

PCB STACK / 

pcb stack 
Passed 

Antenna Mechanical 

Clearance (Clean release and 

expansion) 

Thermal Vacuum 

Dep 
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