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Our Values

Passcomm is a value-added telecoms integrator to FTTH, Transportation and
Utilities markets in the UK. Our values focus on connecting people with the

solutions they need.

Communication — Honest, genuine communication
is at the heart of everything we do. It's the reason
our customers trust us time after time.

4
 — Making the Connection —It’s our DNA and to us,

-~
2 it means working with our customers in a way that

allows innovation and collaboration to thrive.

Solutions focused — Our sales are technical and
engineering led. We work with the customer to
understand their needs and make the connection.
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Facilities and
Infrastructure

Team of 16 people. 9 office-based staff and
7 warehousing and factory operatives

15,000 sq ft warehousing and manufacturing
facility in Warrington, Cheshire, with space
for mezzanine expansion.

Ideally situated between Liverpool and
Manchester, 20 minutes by car from
Manchester Airport
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Cabinet Integration facilities.
FTTH Demonstration and Training Room.

Office space with room for team growth.




Our Markets and Customers
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Diamond SA Development

Privately owned manufacturer of high performance optical fiber connectivity

Headquartered in Losone, Switzerland: Subsidiaries in Germany and USA

Manufacturing of all our products “inhouse”

Achieving of significantly tighter tolerances than the industry standard
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AVIM Family & Space

e Mid 1990s NASA-GSFC RFQ for vibration resistant
connector

e Diamond proposal — AVIM

* 2009 — Mars Rover Chem Cam
* Mini-AVIM: smaller, lighter, more rugged

e 2011 — Small Form Factor board mount

e Micro-AVIM (or Diamond Micro Interface, DMI)
* Smallest & lightest 10.5mm 0.33 g

* 2018 — European Space Components Co-
ordination

* Mini-AVIM ESA approval
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Diamond SA Space Heritage

2001
ICESat-
GLAS
AVIM
SM & MM
2004
Mercury
Laser
Altimeter
AVIM
MM

2007
LRO-LOLA
AVIM
MM & MF
2009
LRO-LOLA
AVIM
MM & MF

2009

Express
Logistics
Carrier

AVIM
MM

2009
PROBA
AVIM
SM

2011

LISA
Pathfinder

AVIM PM
PM980

Mini-AVIM
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2011

Mars
Science
Lab

AVIM
MM

2013

AEOLUS-
ALADIN

AVIM
PM



Diamond SA Space Heritage

2016
ICESAT-2
AVIM
MM

2016
EXOMARS
Mini-AVIM

MM

2016
EDRS-A
Customer
PM

2022

JAMES WEBB
SPACE
TELESCOPE

AVIM

SM

2018
EXOMARS2020
Mini-AVIM
MM

2023

JUPITER ICY
MOONS

Mini-AVIM
MM

2022

METEOSAT
MTG-3G

Mini-AVIM
PM
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2025

METOP-SG A
IASI-NG

Mini-AVIM
PM- mid IR



AVIM Family

Features:

Low Insertion Loss

High Return Loss

High Vibration/Shock Resistance

Available as:

Terminated connector &
assemblies with mating adaptor
SM, MM, MM large core

PM or PZ

Multi fiber ferrule

Grades:
Commercial, Enhanced, Space
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AVIM Specs — Optical Performance

Insertion loss, IL max typ. 0.2, max 0.4 typ. 0.2, max 0.4 typ. 0.2, max 0.4 IEC 61300-3-4 method B, 2.=1550nm
Return loss, RL min 50 (PC), 75 |APC) 40 (PC) 50 (PC), 75 |APC) dB |EC 61300-3-6, 3=1550nm
Polarization extinction ratio, ER min - - typ 27, min 23 dB Diamond validated cross polarizers, low
Polarization angular error, a - - +7 o coherence method, 3=1550nm
Repeatability of IL <=0.2 dB

——ee IEC 61300-2-2 method B, ».=1550nm
Service life 500 mate/demate cycles dB
Operating temperatura -40to 485 ce
ENHANCED AND SPACE GRADE, EG AND SG SINGLE MODE MULTIMODE PM APC 8° UNITS | TEST CONDITIONS
Insertion loss, IL typ. 0.25, max 0.5 typ. 0.2, max 0.4 typ. 0.2, max 0.5 IEC 61300-3-4 method B, 2. =1550nm
Return loss, RL 50 (PC), 75 (APC) 40 (PC) 50 (PC), 75 (APC) dB  |EC 61300-3-4 method B, A=1550nm
Polarization extinction ratio, ER - - typ 25, min 21 dB Similar to |EC 61300-3-40, low
Polarization angular error, a - - +2 2 coherence, & =1550nm
Repeatability of IL <=04 dB

. IEC 61300-2-2 method B, A=1550nm
Service live 100 mate/demate cycles dB

Operating temperatura 5510 485 ce



AVIM Specs - Environmental

Thermal cycles

Humidity

Vibration

Shock

Torsion

Static side load
Fiber/cable retention
High temperature storage

Mating durability
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LEVEL METHOD

-40°C to +85°C, 20 cycles
+40°C, 168h
Sinus, 20g, 15cycles
5 drops, 1.5m
2N, 25 cycles 180°
0.2N, 90°, 5min
5N, Tmin
+85°C, 168h
500

IEC 61300-2-22
IEC 61300-2-19
IEC 61300-2-19
IEC 61300-2-12
|EC 61300-2-5
IEC 61300-2-42
|EC 61300-2-4
IEC 61300-2-18
IEC 61300-2-22

Qualification test reports describe in details tests and results.

Thermal cycles

Humidity

Vibration

Shock

Torsion

Static side load
Fiber/cable retention
High temperature storage
Mating durability

Low pressure

Dust

Salt mist

Rapid depressurisation

-55°C to +85°C, 100 cycles

125°C to +55°C, 6 cycles, 144h

Random, 35gRMS
500g, 2Zms
2N, 25 cycles 180°
0.2N, 90°, 60min
5N, 2min
+85°C, 1000h
100
4*10-8 Torr, 8h
30°C to 60°C, 2h
+35°C, 85% rh, 5% salt, 96h

atm to 50mbar in 5s, 5 cycles

|EC 61300-2-22
|EC 61300-2-46
|EC 60068-2-64
|EC 60068-2-27
IEC 61300-2-5
|[EC 61300-2-42
|EC 61300-2-4
|EC 61300-2-18
IEC 61300-2-2
|EC 60068-2-13
|EC 61300-2-27
|EC 60068-2-11
MIL-STD.810G
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Mini-AVIM Dimensions

ca 27.15 SWE.5

@2.5




Mini-AVIM BOM

5

S
.
MATERIAL
POS. DESCRIPTION UNIT MASS (g)
NAME NOBRMS
1 Ferrule Ceramic-Titanium Zro2, Tigr 1 0.21
2 DMI ring Titanium Ti6Al4V 0.09
3 Ferrule back tube Brass CuZn39Phb3 0.03
4 Spring Stainless steel AlSI 304 or DIN 1.4301 0.11
5 Qutside shell Titanium TiGAlI4V 0.562
6 Vacuum baked boot Thermoplastic Elastomer TCP-ET Hytrel 8068 0.08

Total

1.06
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JWST - Optical Simulator

* GSFC performed range of tests as a
technology validation of the DMI
design, including

e Pull force

e Thermal -50 to +125 deg C, 30 cycles
 Vibration 4x levels (10grms - 34.6grms)
* Cryogenic — below 100 deg K

14
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JWST — Optical Simulator Results

Insertion Loss Change (dB)

Thermal Vali

Vibration Validation Testing Resulfs for the DMI (Mini AVIM System)

[T Connectors 35 grms (worst performing) .
Nics

—+—FV100/120/140 SS (532nm} .

DMI Thermal Testing — = F\/100/120/140 BeCu (5320m) DMI Random Vibration Testing (:‘ipace, Rugged, and Standard Versions)
_ R FIP100/120/140 Space (450nm) Z-Axis 34.6grms
-50 10 +125 C for 30 eycles — . — FIP100/120/140 Space (850nm)

FIF100/120/140 BeCu (850nm)
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Elapsed Time (min) §

- space Ver (B

Rugged Ver (dB) Standard Ver [(dB)

DMI SPACE VERSION DMI RUGGED VERSION DMI STANDARD VERSION
Axis zrms Level Max IL Ave IL Axis zrms Level Max IT Ave IL Axis grms Level Max IL Ave TL
X 10grms -4 8E-04 §.6E-04 X 10grms -1.6E-02 2.9E-04 X 10grms -1.7E-03 7.6E-05
& L 10grms 8 3E-05 2.2E-04 b 10grms 4 2E-04 9.8E-04 2 10grms -3.6E-04 2.5E-04
Z 10grms 1.2E-03 1.9E-03 z 10grms 1.2E-05 34E-04 z 10grms 1.5E-03 2 4E-03
X 14 1grms -1.6E-03 9 4E-035 X 14 1grms -1.3E-02 1.7E-03 X 14.1gmms -2.5E-03 1.3E-04
2y 14 1grms 6.6E-04 1.3E-03 o 14 1grms -2 4E-03 0.0E+00 X 14.1gmnns 3.7E04 1.2E-03
i 14 1grms -3.1E-02 1.4E-03 z 14.1grms -2.3E-03 1.8E-04 z 14.1gmms -4.1E-03 8.0E-05
X 20grms -1.1E-02 0.0E+00 X 20grms -9.9E-03 0.0E+00 X 20grms 8.6E-02 1.0E-01
& 20grms -1.1E-02 2.1E-03 o 20grms -5.2E-03 23E-04 L. 20grms -8.5E-03 TA4E-03
z 20zrms -2.0E-02 3.5E-04 Z 20grms 1.2E-03 4 7E-03 Z 20grms 3.2E-03 6.8E-03
X 34 6zrms 6.5E-03 1.1E-02 X 34.6grms 4.1E-03 7.6E-03 X 34.6grms 2.7E-03 6.8E-03
N 34 Szrms 2.4E-03 6.3E-03 b 34.6grms 6.7E-03 1.0E-02 = 34 6grms -5.9E-04 6.0E-03
Z 34 Szgrms 3.0E-02 3.6E-02 z 34.6grms 3.6E-03 4.9E-03 z 34.6gnms -1.2E-02 1.4E-04

Data shows less than 0.05 dB Insertion L.oss change or not above noise

floor. 15
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JWST - Optical Simulator Conclusions

Diamond DMI Small Form Factor Conclusions Tk

Thermal Cycling resulted in less than 0.25 dB max
change in Insertion Loss for all types during cycling —
nominal as compared to the AVIM.

Vibration Testing results conclusion; no significant
changes — nominal as compared to AVIM.
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Lunar Reconnaissance Orbiter — Multi Ferrule
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LOLA Receiver Telescope Assembly
5 fiber array, AVIM PM on side A
fan out to 5x AVIM side B

Length: 0.5m

Wavelength: 1064nm

LOLA Laser Ranging Assembly
7 fiber array, AVIM PM on both sides

Length: 10m
Wavelength: 532nm

End face pictures @ 200x mag



LOLA Test Results

* 7 fiber ranging assembly gimbal
testing at GSFC
* 14,000 cycles
 Thermal cycle 7 to 37 deg C
e 78 hour dwell times hot/cold/hot/cold

Post testing : Insertion Loss changed by
0.14dB
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Thanks & questions

; -

JWST Pillars of Creation (NIRCam & MIRI composite image) courtesy NASA
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