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e Arduino Nano microprocessor
« UDOSO001-c commercial off the shelf micro-dosimeter
« TMP-36 Temperature Sensor

Pin1l

Location of
Detector

DACx Dose Conversion Range

Low (Pin 5) 14 prad(Si)/19.5 mVv 0 — 3.6 mrad(Si)

Medium (Pin 6) 3.6 mrad (Si)/19.5 mV 0 — 0.9 rad(Si)

High (Pin 7) 0.9 rad(Si)/19.5 mV 0 — 235rad (Si)

Log (Pin 8) Detailed table will be provided upon request 0 — 40 Krad(Si)
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\\ /) Electrical Overview
N7 Functional Block Diagram
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USNA USAFA/ SPARC USNA
DC/DC Dosimeter PCI104
Converter (DAC)
[JCA-ADZI03) 13 o 40 W
5 to 15 Volts Btol12 ma
120 ma
A
Power Supply || | 5.0V Noise - ARRDU;INDGI;J}AEO
. uns at exactly &
5.00 - US'T\II.-I:er B -0 Takes analog voltage (temp
* sends sensor) and converts it to a number
1 Watt Max regulated 5V ‘ - prapartional to amplitude
Temperature Sensors T )
TMP26: -40 to 125 deg C ) Host Micro
27V105.5V Power > » | Controller
o Data -> | (USNA)
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Electrical Overview
Prototype Testing Board

e
O

/
\ )
p—

® ® |
o [+] |
(o] o]
(o] o
o o
0 o
o]
' /‘O o]
/—O o
o ) o
] (o]
c3ca |0 o i
< ¥ BE e o )]
o o
o ‘ o /
o 1
~ O @) Q0| O
{ ) - A4 N 1
u = "3 o

DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.




\~/ Software S
\*;{ Communication Protocol Y

U.S. AIR FORCE

[ Communications Protocol

Command with GPS Time
Stamp

Falcon-RAD USNA PIB

———-

Instrument Data Packet }—»
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%lalize global
Walatile

variableSNg, rbf,
and cmdlenSg

¥

Ring Buffer

¥

e 1D = 5

e

While rbf == true

Store data in

Software Modules/C&D Flow

Variable | Function :
Name : Byte g
rb Volatile byte ;ECENEd Interru pt vice
. X rom PIB _
sized variable to gEline

temporarily store
the ISR data
Volatile integer
variable flag if
the ISR has a byte
ready for storage
gteger variable
wi ength of
Navy C8
packet

rbf [ ]

Read(Command)
 Checksum(Command)
« Write(Data)

rb is set to in~ .ning
b

if full byte rbf
ﬁ‘

cmdlength

VN

Transfe g ) .
—p Buffeg Linear rbf = False
Array If checksum goohg : ’
| send
f y . acknowledgement
Check linear packet with data et the ring
array data Nfer
checksum
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« Start as novices trying to make a
microcontroller blink an LED

« Progressed to using microcontroller
to measure simulated dosimeter
and temperature voltages

« Currently simulating PIB from
USNA on PC, and communicating
to Falcon-RAD
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« Looking to test complete system
at Kirtland AFB with realistic 2
radiation environment :

« Data recorded from all outputs

 Produce calibration
between dosimeter counts and
rads for on-orbit use

Image of previous dosimeter payload
experiment setup
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