HS-2 CDR CDH Block Diagram

The following diagrams illustrate the design of the Command and Data Handling (CDH)
subsystem for HuskySat-2.

Figure 1 provides an overview of the CDH hardware architecture, showing which pieces of
hardware it is interacting with. The Flight Computer and Payload PCBs serve as the primary
components of the CDH subsystem, providing command execution, data processing, and
storage capabilities.
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Figure 2 illustrates the hardware interfaces between the CDH subsystem and the other
spacecraft subsystems, along with the telemetry, command, and data pathways that enable
spacecraft operation. Note that interfaces within other PCBs are simplified for the purposes of
seeing what CDH sends and receives.

Key:
S—-UART
S—-SPI
-12¢
— -PWM
— MM
w— -eUSB
= -Signal/command L e e e e = = = - = -
------ External Hardware

NOTE: Apart from Pay <-> CDH, all
cross-PCB connections are done through the
PC104 interface

Y
©
=
w

-
v

I

b

o

w
—J

COMMS Hardware
SANTVE
Antenna

CDH PCB 1 (Flight Computer)

Voltage

I 1
| ADCS PCB | Battery Heartbeat Rails Packet
Faults signal RS-485 | data ( A (
Magnetorquer 1 Y Reset Transceiver
Assembly I Signal Endurosat > Endurosat
+ Air Coil 1 IMMU Black |q— S-Band Antenna
] Angular velocity, N Transceiver Splitter
1‘ acceleration, etc debian Linux
1
1 Temp \ J \
1

value

1GHz ARM32
Processor
> Attitude Control
. ¢ 512MB RAM
H-Bridges |
>3

il

T r

' ‘_
________ Analog

________ voltage J

SANTVE
Antenna

[8x]

eMMC Flash SSD m
(64GB)

Sensor

Sun Sensor . > 8-channel

1

1

1 value

I [6x] [ ADC

1 1 ~20-pin connector

CDH PCB 2 (Payload)

SkyFox Labs
GNSS Receiver

Camera Triggers

| S E——
( 1\ 1 1
. FOUND Camera
”

~20-pin connector (Ximea)

1
Data UsBHwb | | e = m-=
Infout @Bdevices) [ | === -= .

LOST Camera

GNSS data +
trigger

! (Ximea) !
______ \_i_J ! !
] \ Rs-485 | | 4+ | TT-=-=-=-=-=
| S '4_ )
Tracker
______ eUSB SSD
(32GB)
—




Figure 3 showcases the top-level topology of the software system on the satellite, mainly
showcasing how the top-level state machine interacts with each subsystem (application layer)
software, and how faults are handled through the provided FatalHandler component.
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Figure 4 shows the state diagram for the top-level state machine, including transitions and the
conditions for them between each state. Information about each state can be found in the
Mission Design Document and Software Design Document.

Reset

Y

SAFE_EXIT ground
Sve::FatalHandler command recieved

and . Svc::FatalHandler
CHECKOUT_COMPLETE

Svec::FatalHandler

downlinkConditionMet

Experiment queue not empty
and battery above
POWER_THRESHOLD
and !downlinkConditionMet

—

Y
Downlink T
no ground or telem \ !
empty or battery below Experiment
POWER_THRESHOLD queue empty or

battery below
POWER_THRESHOLD

Figure 4



	HS-2 CDR CDH Block Diagram 

