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DSS Founder, President and CEO

* Founded Deep Space Systems in 2001
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* Guided company from 1 person to 65 employees
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* Expanded to include spacecraft flight hardware in 2016
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Missions

1996 2008

Mars Pathfinder Lander Design Lead Mars Odyssey Orbiter Design Lead Mars Phoneix
Jet Propulsion Lab Mars Polar Lander Mars Polar Lander MRO

-

1994 1999 “ 2003 / 2005 - 2004 12013 Missions

Program Manager JSC Clementine Il Lander Design Lead Lander Design Lead Lander Design Lead Lander Design Lead
Artemis Lunar Lander  Jet Propulsion Lab Blastoff! (Idealab) MoonRise (New Frontiers) Copernicus (Discovery) Moon Express
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DSS Engineering Bench Strength S\
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15 DSS space system contracts (including all the missions illustrated below)

DSS Team Members have worked on 25+ other space flight programs
Experience on human, robotic, government and commercial programs

+700 years of spacecraft formulation, development, build, test and operations
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Mars InSIGHT
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The DSS Accommodates Cubesat Deployment from High and Low Orbit and Featt
Rotary Percussive Drill and Sample Acquisition System as Standard Equipment
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Fixed Base Lander With Mobility System



DSS Midsize Lander

SYSTEMS

Payload Summary UPPER CARGO
Mass: up to 100 kg

Volume: 3.36 m3

Power: 400 W (all mission phases)
Comm: 1-10 Mbps downlink
Destination: High Latitude Sites

Special Lunar Science Features:
* Surface Roving Operations (up to 3 km/hr)

* 1 m Rotary Percussive Drill
* Sample Delivery to Payloads

* Propulsive Hop Mobility (up to 4 km)
* Lunar Night Survivability

CARGO OVERFLOW,

Landing: DSS Midsize Lander FWD/AFT * Easy Access to Surface

Payload Volumes

e Upper Cargo: 0.9 m3 F‘mi; More Options and Services:

¢ 2XCargo Overflow: 0.26 m3 * 6 DOF Robotic Arm and Appendages

e 2XCargo:0.85 m3

* Mast Mounted Payloads
* 4X Lower Cargo: 0.06 m3

* Auxiliary Solar Panels

* High Capacity Battery (60 Ahr)

* Up to 6 TB of Data Storage

* UHF Data Relay to Orbit (>128 Kbps 2 way)

* Payload Dedicated i5 Computer

* WiFi and/or WiGig Surface Radio Systems

* Custom Camera System

* Complete Payload Design, Development,
Test and Integration Service

* Surface Cubesat Deployment (1U to 16U)

LOWER CARGO
LEFT/RIGHT, FWD

Standard Payload Features: LEFT/RIGHT, AFT

* Multiple Data Interfaces
* <1 Mbps: UART serial over RS-422, RS-485, LVDS
e >=1 Mbps: 10/100/1000 Ethernet, SPI over LVDS
* Available: SPI, 12C, USB, Spacewire, MIPI CSI, Quad-SPI, 12S,
1553, Wi-Fi, CAN, low-voltage discretes, high-voltage
discretes, and RS-422 differential discretes, heater control
* Multiple Power Interfaces:
* Preferred: 28V
* Available: 12V, 5V, or selectable voltage above/below 28V
* Data Storage: 1000 GB (1 TB)
* Payload Survival Heaters (two wire system)
* HiRes Camera Package (6 VisCams)
* Orbital/Surface Cubesat Deployment (1U up to 27U)
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May be launched as a secondary payload on

ULA, SpaceX, Blue Origin, Arianne, or Orbital
Sciences Launch Vehicle from LEO or GTO.

DEEP SPACE

Primary Payload

86.9”

108.4" '\

Separation Plane



Deep Space Systems Awarded NASA Commercial Lunar

Payload Services (CLPS) Contract Nov 29, 2018 L

SYSTEMS

Optional
CubeSat
12 Hour Elliptical Deployments
Capture Orbit
Fixed Landing Gear Or with Mobility System
Launch: Nov 2021 Phasing:
Trans Lunar Injection: 3 daysto
5 months

* C3upto-1.0
* Co-manifested Payload
 From LEO, MEO or GTO

Low
Lunar Orbit

Trajectory
Correction Burns 2 or 3 burn
Lunar Orbit Insertion

Example Weakly Bound Stability Trajectory

Option;il‘"'\ ‘

Trajectory
Correction CubeSat
Maneuwers

Deployments

Low
Lunar Orbit

Up to 5 months
Of flight time
Lunar Orbit Insertion

Descent and Landing after phasing
for desired local solar time




We plan to move and drill, move and drill,
move and drill, always seeking the most
abundant, pure, accessible and favorably
situated sources of water ice.

The Mobility System allows us to
circumnavigate the volatile rich polar region,
racing, at 1 km/hr, to stay ahead of sunset.

Earth = 23°

231,589 mi

: g da
Magellan Traverse Through the Vo %‘Ie Ra Lunar South Pole Region




DSS Space Hardware

e Space-Hardened Cameras

Spacecraft Avionics

Data Acquisition and Recovery Systems

Flight Computers

Class D/Crit 3 to Crit-1S (Human Space Flight Rating)

Orion Registrar, Inc.
Thorough and Fair Auditing

This is to certify the Quality Management System of:

Deep Space Systems, Inc.
8100 Shaffer Parkway, Suite 130
Littleton, CO 80127 USA
Has been assessed by Orion Registrar, Inc. USA who is accredited under the
controf of the International Aerospace Quality Group (IAQG) sector scheme:

Amer icas Aerospace Quality Group (AAQG) under the Aerospace Registration

Program. The ffication audit was p with

AS9104/1:2012 and found to be in compliance with Ihe followmg Quality Standards:

AS9100D(2016) based on ISO 9001:2015
The Quality Management Systern is applicable fo:

Engineering services support to our customers as well a
thedesg b ld integration n an nd test of ha dware
i This in I des
but is not Ilmltedtmzmer y stems, mechanical
systems and avionics for aerospace applicatio ns

The Certification p,nad is from
December 8, 2016 to December 7, 2019

This certification is subject to the company maintaining its system to the
required standard, and , which will be it by Orion.

Client ID: 4018 Certificate ID: 1015496
The Certification is for a Single Site Cerlification Structure

Reissue Date November 29, 2018

7502W&Dﬂ7Avsnue Suite 225, Arvada, Col | 010 ] FAX. 81 | www. oric com
authenticate this crtrﬁmte plt\‘ase Visit: www.ori b i is

DSS Quality Management
Systems are certified to
AS9100-D standards
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Orion Camera System

DEEP SPACE
SYSTEMS

CCA501

WRA502
(Beneath baffle)

ANTCM501
CCA502 =8

WLA502

OPNAVBBSOl\

OPNAVCCS01 - LAS03

W
ANTCI\/IASOZ
47»
47»

A wiAsol *1006ANTU501
WRA503 | *CBL501P02 *0985ANTG501
WRAG01 A *CBL502P03 *JO1CAP
*CBL503P05 *]2356CAP
*CBL504P06 *CBLWLA501P02

*DSS Provided Flight Harness and Coax not shown



Jasper Camera System Shipset
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02-01-CB-00-501

02-01-CAM-00-501

*02-01-CBL-00-501
*02-01-CBL-00-502
02-01-CAM-00-502 *DSS Provided Flight Harnesses not shown




Dream Chaser Video/Camera System Shipset

DEEP SPACE
SYSTEMS

03-01-DVC-00-501 _

03-01-WRA-00-501

"

03-01-WLA-00-501

*03-01-USBC-00-501
*03-01-WLAC-00-501
*03-01-P0O5C-00-501

*DSS Provided Flight Harnesses not shown

| 03-01-FL17-00-501



DARS - Data Acquisition DSS IMlicroCapsule — Potential Appllcatlons

and Recovery System

Application for DSS MicroCapsule System:
Return of High Volume Data and MicroSamples

DARS Visible Imaging
Video Camera
AKA VisCams

ISS Release

DARS Visible Imaging LED Flood Light LV Upper Stage
AKA Floodlights . Samp|e Return

Data Return

Capsule (DRC)

Data Acquisition and
Recovery System

HIAD Release

-«

DARS Retention and Release System LV Inter Fairings
AKA Power and Data Controller (PDC)

Contains Export Controlled Information
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DARS LoRa
Mobile Ground Station
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% DSS In-House Test Capabilities Include:

yyerd Vibe, Shock, Thermal Vacuum, Calibration and RF Performance

| Thermal Va (J'rr
.| Thermal Cycle T
. Chamber 2 and

AT o8
»



% DSS Flight Hardware
DRETSPATE Production Facilities

SYSTEMS
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DSS Customers

DEEP SPACE
SYSTEMS

NORTHROP
GRUMMAN

LOCKHEED MARTIN

SIERRA

SHEZ:- RUAG @ LLASP

Laboratory for Atmospheric and Space Physics
Aerospace Defence Technok)gy University of Colorado Boulder
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