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Abstract
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Military avionics systems face growing challenges,
including high failure rates, rising maintenance costs,
vendor dependency, and limited interoperability
driven by increasing integration and design complexity.
This study proposes a modularization strategy based
on the Sensor Open Systems Architecture (SOSA)
standard to address these challenges. By adopting
SOSA-compliant embedded modules with
standardized interfaces, defense systems can enable
independent upgrades, reduce lifecycle costs, and
accelerate technology insertion without full system
redesign, thereby establishing a scalable and
sustainable avionics architecture.

SHE XA} A|AE(Avionics Systems),
LH&& BE(Embedded Modules),

BE3HModular Architecture),

H|& ZZt(Cost Reduction),

S 3 (Interoperability)
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chitecture) 7] 8t 9] slot profile 2 module profilex}
VITA 65.0 7]%F9] backplane profile& #115lo], &
3 W F3E& A E 53l AL S ol i, T
W83} 717HE HATE 4 A o A
HEs 8% 44 S A =5t A gt Fig. 1
=], module?] slot profile 7F2
of 1% 87 ol F3 gIrh{1,4].

SLTU vy - EAY nXnXnX-1X.x.x-n
Board Size J T | -|-

n = # pipes VITA 65
3 =3U VPX P pt Sections
6 - 6U VPX or connector 16 or 14
L patterns

y = Clock variations

n = aline in the
- p = parallel Slot Profile

* s = series X = Type of Pipes or Aperture

« x = radial - not defined
« Omitted field = bussed

Slot type

PAY = Payload
«  PER = Peripheral
+ STO = Storage
+  SWH = Switch
+ TIM = Timing

Pipes (number of diff. Connector aperture name
pairs or discrete fibers)  (Connector Module size)

«'S = Single (1) « A =66.1 (full)

«+ U = Ultra-thin (2) + B = 66.2 (full)

« T = Thin (4) « C =663 (full)

«F = Fat (8) « E = 66.4/ 67.1/ 67.3A (half)
M = Ten (10) « G = 67.2/ 67.3B (full)

W = Twelve (12) « H = 67.3C (full new)

« D = Double (16) «J = 67.3D (half new)

« K = 67.3E (full+half new)

- Q= Quad (32)
O = Octal (64)

Fig. 1. SOSA-based slot profile
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> Expansion Plane — Use for tightly coupling

among a group of Plug-in Modules e

Expansion Plane — 2 Ultra-Thin Pipes

User Defined, | |3

- D'" User Defined

Generally PCle : frequently used to expand an SBC Maint. Port Pm

User Defined-

Utity Pl Control Plane — 2 Ultra-Thin Pipes
» Control Plane - Ethernet ilty Plane

Diff
E User Defined

Key

User Defined-
2UTP : 1000BASE-KX OR 10GBASE-KR (within chassis)

2TPS : 1000BASE-T OR 10GBASE-T (External to chassis)
SLT3-PAY-1F1F2U1TU1T1U1T-14.2.17

Fig. 2. Slot profile of embedded modules
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Transformer

UART RS-232 RS-232 X2

l Transceiver

Discrete

Utility Plane: i e
Expansion Plane — 2 Ultra-Thin Pipes

User Defined

Maint, Port
User Defined
Utility Plane-

User Defined

Control Plane — 2 Ultra-Thin Pipes

User Defined User Defined

Key

Carrier Board Block diagram

Fig. 3. Selecting the pin map for the embedded module
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Table 1. Quantitative benefits summary
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Module Design Board Approach SIS
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Time (1 2~g1 8 design reduction
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Complex PCB, .
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evelopment) customization e reduction
(Develop ) izati utilization ducti
required
Module vendor
I Full CPU, provides o
Verification/  memory, and revalidated ~30-40%
Testing Cost  I/O validation P hardware/ reduction
required software
Higher cost in
low-volume Leverage
Production production mass- rodguce qa " 20-30%
Unit Cost (complex PCB, mo%ules reduction
expensive
components)
Entire VPX
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. N Card >50%
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