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Global Navigation Satellite System (GNSS) is
the standard generic term for satellite
navigation systemes:

* Beidou (China),
e Galileo (Europe),

* GLONASS (Russia)
e QZASS (Japan)
 GPS(USA).

A GNSS allows small electronic receivers to
determine  their location (longitude,
latitude and altitude).

Satellite navigation using a laptop and a GPS
receiver
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All three parts of a GPS system work in such
a manner to provide the information
regarding time and location.




Project RoadMap
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Three Different Boards:
* Microcontroller

An Integrated Board that

includes the subsystem.

Jan 2021 -
June 2022
July 2023-
July 2024

* Rx Module
* Power
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o GPS Rx Subsystem Prototype Misrsat Const. GPS Rx Subsystem EM e Misrsat Const Mission

Integrated in the
Mission

First to Forth
Quarter 2025

Misrsat Const GPS Rx Subsystem FM

Shall be used in MisrSat-3 Mission
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Main Block Diagram of the Proposed GPS Rx Subsystem
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In developing a satellite Subsystem, three primary units
shall be involved: €| Sensors
- ¢
i 1 <z <3
me g'af"tdwareuu r_‘t't' E Micro- GNSS
€ doftware Lnit. _ , 4 Controller Module
e Check and Test Equipment Unit. 2
wn $ $
External
Flash Memory Interface

Block Diagram for Proposed GPS Receiver




GPS Rx Subsystem Designing and Implementation

1. HW Designing and Manufacturing

Components Selection and
Trade-OFF

Space Certified/ Space Heritage.

Tolerance.

Temperatu re Range of Operation.

Price.




GPS Rx Subsystem Designing and Implementation

1. HW Designing and Manufacturing

Components Selection and
Trade-OFF
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Samples of Schematic Design




GPS Rx Subsystem Designing and Implementation

1. HW Designing and Manufacturing

Components Selection and
Trade-OFF

Samples of Layout Design




GPS Rx Subsystem Designing and Implementation

¥
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~ 1. HW Designing and Manufacturing

Components Selection and
Trade-OFF

Manufacturing

Top and Bottom Layers




GPS Rx Subsystem Designing and Implementation

1. HW Designing and Manufacturing

Components Selection and
Trade-OFF

Manufacturing

Assemb|y and Testing Top and Bottom Layers after Assembly




Software Specifications and Functionalities

Serial Communication Protocol and

Drivers.
Interfacing the Microcontroller with the GPS Module and
the Flash memory.
Ground Station Commands Handling and Execution.
NMEA Data Analysis; Filtering, Parsing and Storing.

Navigation
Data Handler

NMEA Data

Filtration
Parsing

Packetization

Storing Flash
Memory

Commands
Handler

Commands

Analyzing

Responding




GPS Rx Subsystem Designing and Implementation-Cont.

2. SW Implementation

NMEA Data Handling

NMEA Data Handling

(sl

e top } o
g 5 ) ING
| GET GPS_TELEMETRY DATA———
Current char=="%"?
Current char=='5' ? EISGES STORED.TIATA Generated the
telemetry buffer
Detar mine the Talker of Res?ond Read GPS Data
NMEA Sentance VAVSE set from flash
Determine the Talker of Packetize the
Sl ZEriErEE Ne GET_GPS_CURRENT_DATA data and
transmit

TALKER =="GPRMLC" ? TALKER =="GPGGA" ?

TALKER =="GPRMC" 7 TALKER =="GPGGA" 7

Read current GPS Data set
from GNSS module

Scan till find the next s

Gall the
nmeaSentenceHandlar ()

End

Call the
nmeaSentenceHandler(}

SW Flowcharts




GPS Rx Subsystem Designing and Implementation-Cont.

2. SW Implementation

File Edit Run Tools Help Stop Communication (F&)

AEEIEY-EEDE

Lbl——= Commmunication port open ColorstFonts Mode COmM15 9600, Maone, 8.1
Hwm e | s Send Sequences Cammurication
) I e [TMERAD.c < [manc claveh crec X Watdh( - -
7'&” e —— = = = [Eprassion Velue Locaion Type Send Name Sequence 4501 HEX I Declmal] Blnary]
i
: L ooy : 10-4-2022 09:35 54 137 [THE] - €O 03 00 00 00 &1 32 CO
3 e e - | Fing>ACK C003000000EC 26C0 1N 4-2027 09 35 54 147 [RE] - OO 00 03 02 01 00 25 B9 O
) 19 ouny Henory: DiSATD her | GetStored .. 00300 0307 02 £ F8 CO 1042022 09:35 55 294 [THE] — CO 03 00 00 00 EC 26 CO
1 (0 ey des d 10442022 09:35:55 304 [RX] — CO 00 03 01 01 00 41 56 O
) i e - | BFrames  CO030003010BCEBECO  |7.4,2022 09:35:55. 846 [TH] — CO 03 00 D3 01 02 EA F8 CO
i g tewory GaSiEt o > | Subsystem.. COD3 00 050054 5600 10-4-2022 09:35 55 859 — C0O 00 03 03 43 02 0C 00 06 00 OD 00 00 00
] e Koo cbalEs 00 00 00 00 10 27 00 00 00 00 00 00 10 27 00 OO0 00 00 OO0 00 O0 00 00 o0
salk 9 5° (0x35) Hewory  0xSAE3 char
L 0 1 (o) Nemory. D4SAEL th »| -~ |GetCunent . £0030004008C 41 C0 04 00 00 00 0O 00 00 00 OA 0O 00 00 4D F4 00 00 00 00 O& 00 00 0O 4D FF
]
1¢ (nvea_get ¢ 1] '8 (0x35) Hemory: DxSAES char .
00 00 00 00 00 00 00 00 00 00 52 F7 €0 CO 00 03 03 3B 01 0C 00 06 00 0D
b o nmspenins, wet g il lemoryfeils  ow Receive Sequences 00 00 00 00 00 00 00 00 00 10 27 00 00 00 00 00 00 10 27 00 00 00 00 00
1 Cacscptmn saler 10, G om0 s Naeny: ke i - 00 E& 03 00 00 00 00 00 O0 0& 00 00 00 1C 00 06 00 0f 00 00 00 00 00 00
q (0x30) 4 A M S it
O 15] ‘0° (0x30) Hexary: D¥SAES char Ee ame equence MsWel 00 00 00 4E DF DD 37 CO
o SENTECE AT 3 ™ 12 DT Moot SIEL o 1042022 09:35 56.919 [TE] — CO 03 00 03 01 06 CE BE O
; : 19 ) Worory DXSAEC cher 10-4-2022 09:35 56 932 [R¥] — CO 00 03 02 43 02 0C 00 06 00 10 00 00 00
e 19 0" (0x30) Henory. D<SAED char 00 00 00 00 10 27 00 00 00 00 00 00 10 27 00 OO0 00 00 OO0 00 OO0 00 00 o0
! i et - e et i 55 0& 00 00 00 00 00 00 00 O& OO0 00 00 4D F4 00 00 00 00 04 00 00 00 4D FF
* =] o hrih il i) ol 00 00 00 00 00 00 00 00 00 00 57 5B €O CO 00 03 03 3B 01 0C 00 06 00 10
suzncpy agasen S b 5 (0us9) Henory: OXSAFL Hi 00 00 00 00 00 00 00 00 00 10 27 00 00 O0 00 OO0 00 10 27 00 00 00 00 OO
+ 2 7 (on) Nexory DXGAF2 2 00 E& 03 00 00 00 00 00 O0 0& 00 00 00 1C 00 06 00 06 00 00 00 00 00 00
. & e e e 00 00 00 4E DF DE &C CO CO 00 03 03 3B 01 OC 00 06 00 12 00 00 00 00 00
27 & (om36) Neory. IXSAFS ot 00 00 00 00 10 27 00 00 00 00 00 00 10 27 00 00 00 00 00 00 ES 03 00 00
B ] (om0 Henory DeSAFE char e 00 00 00 00 D& 00 00 00 1C 00 06 00 06 00 00 00 00 00 00 00 00 00 4E DF
return TRUE; 29 ) Hamary; XEATZ s yee 6C 2E CO CO 00 03 03 43 02 0OC 00 06 00 13 00 00 00 00 00 00 00 10 27 00
30] Lt (ox2e) Mexory Ox5AFE char
? ; ¥t n i+ famann Yo INSAFS i 00 00 00 00 00 10 27 00 00 00 00 00 00 00 00 OO0 00 O& OO0 00 OO0 0O 00 OO
84200
= uBA200) 00 0& 00 00 00 40 F4 00 00 00 00 04 00 00 00 40 FF 00 00 00 00 00 00 00
= 00 00 00 E7 DB CO C0 00 03 03 3B 01 0C 00 06 00 15 00 00 00 00 00 00 00
SSP_pkt_struct. len sizeof (frame); 5 55P_pkistuct t M 0x1C7C SSP_pkt_st
revopy (nueaButzer, (us_t*) (frame), sizeof (trame)); T s S S i s 00 00 10 27 00 00 00 00 00 00 10 27 00 00 00 00 00 00 E& 03 00 00 00 00
) P Y (ox0d) Mencry: 0x1C7D vt o0 00 04 00 00 00 1C 00 06 OO 06 00 00 00 00 00 00 00 00 00 4E DF F2 90
» b Sy (om0 Neaos oxicT G C0 CO 00 03 03 43 02 OC 00 06 00 16 00 00 00 OO0 00 00 00 10 27 00 00 00
I} s piscayiein slisiw; ionghh 5 Heaory 021677 it 00 00 00 10 27 00 00 00 00 00 00 00 00 00 00 O& 00 00 00 00 00 00 00 O&
g iRy 22964 Henory. 0x1C80 it 00 00 00 4D F4 00 00 00 00 0& 00 00 00 4D FF 00 00 00 00 00 00 00 00 00
i ke s i 10402032 09.95 50,902 [TH] - CO 03 00 05 00 54 58 CO
S— 10-4.-2022 09: . -
10-4-2022 09:35 S8 315 [EX] - CO 00 03 05 09 03 86 03 09 00 08 00 01 00
79 88 CO
10-4-2022 09:36 00 447 [TE] — CO 03 00 04 00 BC 41 CO
10442022 09:36 00 464 [RX] — CO 00 03 04 43 02 OC 00 06 00 1B 00 00 00
= 00 00 00 00 10 27 00 00 00 00 00 00 10 27 00 OO0 00 00 00 00 O0 00 00 00
¢ CEEEEEEECEEEN 04 00 00 00 00 00 00 00 0OA 00 0O 00 4D 00 00 00 00 00 D& 00 00 00 4D F4
i ’ 00 00 00 00 00 00 00 00 00 00 28 AF CO
e ks wceu 10-4-2022 09:36 06 590 [TE] — €O 03 00 00 00 &1 32 CO
ey Y 1042022 09:36 06.600 [EX] — CO 00 03 02 01 00 25 B9 CO

SW Code




GPS Rx Subsystem Designing and Implementation-Cont.

2. SW Implementation

RS

x

MSP_SPI_S25L1_FLASH.C | TIMERAD.c | 55P_Manager. | man.c | CHKCRC16.¢ | coreh core.c v X
if (!strcep(nmea_talker_ID ")) — | Exprassion Value Location Type

- - i1 2 i Error (col 1): Unknown or ambiguous symbol.
= Dacklight V1.9 (Eval) - Project: * minrea sencence rmc fraze; #®  nmeaBuffer carray>"’* Menory: 0x59B4 uB_t[200)

(sframe, sentence); rmcSentence Error (col 1): Unknown or ambiguous synbol. rm...
File Edit Run Tools Help Stop Communication (F6) ane) ; 3 SSP_pk_struct ¢struct) Menory: 0x1C7C SSP_pkt_str

- = ame), sizeof (frame)): dest N0’ (0%00) Menory:0x1C7C ug_t
DeHE| » |20 8R| 2 &5 ! src ©(0x03) Mencry: 0x1C7D et
o 8.
L ——= Commmunication port apen |CDIOrs&Fonts Mode ‘ COM15 o :153 if (‘strcrp(nmes_talker ID , "GPGGA")) gﬁ;m 56 el :::Z;; gﬁg;? :a:t
Send Sequences Communication .- SENRGL:ACHRSASencence 908, EEARK: g e ?2'%?01113) 3::2;: giéggs :g{
farsing status - sinzca parse gga (fzame, seatence); _— 7
Gerd Name CEaTEree ASCI HEX | Dec:lmall Elnar}'l SSP_pkt_struct.lengch = sizeof (frame); TR
rencpy (nneaBuffer, (us_t*) (cframe), sizeof (frame)):
= )
>
. 10-4-2022 09:35:54 137 [TX] — CO 03 00 00 00 A1 32 CO . -
- | Ping>ACK CO03000000EC 26 C0 1042022 093564 147 [RE] - CO 00 02 02 01 00 25 B3 CO i
s IGBIStUred... CO03 000301 02 EA FECO ig/i/gggg gg%ggg %33 %g%% - Eg gg gg
e 135 -
- |BFrames  COO300DSD1DBCEBECO  |1p,4-2027 09°35.55 246 [TZ] — CO 03 00
s ISubsystem... CO003 0005005458 CO é3/362g§2039i35é§503530[E’%]DE (g:g gg Eg
~| IGBI Cumrent ... CO030004008C 41 CO 04 00 00 00 00 00 00 00 0& 00 00 00 4D
. o0 oo o0 00 0o oo 00 00 00 o0 52 F7 CO '/,
Fieceive Sequences oo 0o oo 00 00 00 00 00 0o 10 27 00 00 P
> o0 EB 03 00 00 00 00 00 00 0& 00 00 oo
Active Name Sequence Anzer 00 00 00 4E DF DD 37 CO

10-4-2022 0%:35:56.919 [TX] - CO 03 00
10-4-2022 09:35%:56.932 [RE] — CO 00 03
oo oo oo 00 10 27 00 00 oo 00 00 o0 10
04 00 00 00 OO0 0O OO0 00 0O& 00 OO 0O 4D
00 00 OO0 00 OO 0O 00 OO0 OO 00 57 5B CO
00 00 00 00 00 00 00 00 00 10 o &S

00 E8 03 00 00 00 00 00 00 0 fse e |55 oo [uep 595 52501 A | MERAD | 557 Momagerc | mamc [OHGRCI6 < [caren_ e ix: M
00 00 00 4E DF DE &8C CO CO 00 7 = | Exprassion Value Location Type

ggeSentnce <axroy)SGPGGA. 195156 000, 4000,97936. 1. 11619 3. Hexory: 0xSADA cha82)
0] ‘st (0x24) Heory: 0x5ADA char
1] 'G' (0xd?) Hewory . 0xSADE char
] ‘P (0x50) Hexory: DxSADC char
3 ‘G (0xA7) Heory: 0%SADD char
4] G (0xd?) Henory. DxSADE char
5] At (Oxdl) Hemory: OxSADF char
6] .t (0x2C) Hewory: DxSAED char
4l '1' (0x31) Hexory . 0xSAEL char
6] 190 (0x39) Mexory OxSAEZ char
talker_status = minmes_telker_id(sdasalil, mmes_selker_ID): 9 ‘57 (0x35) Hexory: 0xSAE3 char
- Siias il 10) ‘10 (0x31) Mexory . 0xSAEL char
1¢(rmea_ger_calker_statas) 1] 'S (0x35) Hexory. DxSAES char
DD DD DD 4D F4 DD DD DD UD Dg 12) ‘6" (0x36) Hexory ' DxSAE6 char
oo 26 52 Co - .t (0x2E) Hexory. 0xSAE7 chr
1042022 09:35:58 302 [TX] - Log '0° (0x30) Mexory OxSAES char
h 13g. | 15] 0 (0x30) Hexory: DXSAES char
%g 382832 09:35:58 315 [RE] 16) 0 (0x30) Hexory: 0%SAEA char
17) L' (0x2C) Menory DxSAEB chor
10742022 09:36:00. 447 [TE] - (] 40 (0x34) Hexory: DXSAEC char
1042022 09:36:00 464 [RE] - 19) ‘0" (0230) Hemory: 0xSAED char
40 00 00 00 10 27 00 DD[UD]D[ 20) "0 (0x30) Hexory OxSAEE char
21] ‘0" (0x30) Hexary: DxSAEF char
04 00 00 00 00 00 00 00 04 O 22) * ot (0x2E) Hemory: 0x5AFD char
00 00 00 00 00 00 00 00 00 0C gf& 3 52‘33; siidps o ;::
10-4,2022 09:36:06 590 [TE] - 25) '3" (033) Hexory: 0x5AF3 char
1042022 09:36:06 600 [RE] - 26] '3 (0x33) Hexory. 0xS4Fd char
27) 60 (0x36) Hevory OxSAFS chor
26) *.t (0m2C) Henory: Dx5AF6 char
29) 'N* (0xdE) Hexory: 0xS4F7 char
30] Lt (0x2C) Hexory: 0x54FS chor
¢ & L5 an "1 (Axa1Y Mrvnre Nx5AFS rhar

7
E
3

SW Code




GPS Rx Subsystem Designing and Implementation-Cont.
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PING (0x00)
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Check and Test Equipment




GPS Rx Subsystem Designing and Implementation-Cont.

3. Check and Test Equipment Implementation

 The CTE is used to simulate the behavior of other subsystems/ Ground
Control Station.

 The Software and Hardware are tested Using the CTE.

Command
SUT CTE on PC

Response

i
TITTTITTT
H
i
N
L]

Commands List

Check and Test Equipment .
18




GPS Rx Subsystem Integrated Testing

UTC_Mi UTEC_Se AMC_S1 Latitude Latitude_ Longitud Longitud RMC_S) RMC_C RMC_LT RMC_U RMC_I GGA_Fi GGA_G GOA_S\ GlEA_HL G64_0r GEA_Dr GGA_G: GOA_G: GlA_A G6A_Rel_ID
y 23 T on 0E Ha HA A WA MA 0 0 [ oM om [ [
El 23 W on 0E [ 0 25 & BN MA MA NA NA HA MA MA NA NA
g 36 57 NA on 0E Ha MA MA NA NA HA 0 0 [ oM om [ [
¥ 36 a7 W on 0E [ 0 25 & BN MA MA NA MA WA MA MA NA NA
36 35 A on 0E Ha MA MA NA NA HA 0 0 [ oM om [ [
36 a0 v on 0E [ 0 25 & BN MA MA NA NA HA MA MA NA NA
36 41 NA on 0E Ha MA MA NA NA HA 0 0 [ oM om [ [
36 43 WA on 0E Ha MA MA NA NA HA 0 0 [ oM oM [ [
36 43 ¥ on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
36 46 WA on 0E Ha MA MA NA NA HA 0 0 [ oM oM [ [
36 a5 v on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
36 43 WA on 0E Ha MA MA NA NA HA 0 0 [ oM oM [ [
36 49y on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
36 52 NA on 0E Ha MA MA NA NA HA 0 0 [ oM oM [ [
36 52 W on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
36 55 NA on 0E Ha MA MA NA NA  HA 0 0 [ oM om [ [
36 55 Y on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
36 55 NA on 0E Ha MA MA NA NA  HA 0 0 [ oM om [ [
36 58 W on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 1 HA on 0E Ha MA MA NA NA  HA 0 0 [ oM om [ [
a7 1w on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 4 NA on 0E Ha MA MA NA NA  HA 0 0 [ oM om [ [
a7 4w on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at T NA on 0E Ha MA MA NA NA  HA 0 0 [ oM om [ [
a7 T on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 10 NA on 0E Ha MA MA NA NA  HA [ [ [ oM om [ [
a7 0y on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 15 NA on 0E Ha MA MA NA NA  HA [ [ [ oM om [ [
a7 15V on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 16 NA on 0E Ha MA MA NA NA  HA [ [ [ oM om [ [
a7 1% Y on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 9 NA on 0E Ha MA MA NA NA  HA [ [ [ oM om [ [
a7 K on 0E [ 0 3 [ BN MA MA NA N4 HA MA MA NA NA
at 22 WA on 0E Ha MA MA  NA NA  HA [ [ [ oM om [ [
at I on 0E [ 0 3 [ BN MA MA NA N& HA MA MA NA NA
at 24w on 0E [ 0 S [ BN MA MA NA NA HA MA MA NA NA
at 25 NA on 0E Ha MA MA NA NA HA 0 0 [ oM om [ [
at bl on 0E [ [ S & BN MA MA NA NA HA MA MA NA NA
at T on 0E Ha MA MA NA NA HA 0 0 [ oM om [ [
at 30 ¥ on 0E [ [ S & BN MA MA NA NA HA MA MA NA NA
at 31 NA on 0E HA MA NA NA NA HA 0 0 [ oM om [ [
at 33 WA on 0E Ha MA MA NA NA  HA 0 [ [ oM om [ [
ar 33 ¥ on 0E [ 0 2 [ BN MA MA NA N4 HA MA MA NA N
at ETTY on 0E Ha MA MA  NA  NA  HA [ [ [ oM om [ [
ar 36 A on 0E HA MA NA NA NA HA 0 0 [ oM oM [ [
at o on 0E [ [ S & BN MA MA NA NA HA MA MA NA  NA
ar 39 WA on 0E HA MA NA NA NA HA 0 0 [ oM oM [ [
at 33w on 0E [ [ S & BN MA MA NA NA HA MA MA NA  NA
ar 42 Ma on 0E HA MA NA NA NA HA 0 0 [ [ 0 [ [

Navigation Data Testing Setup




GPS Rx Subsystem Functionality Testing

1PPS signal from GNSS Rx Subsystem after locking
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GPS Rx Subsystem Functionality Testing

.

=

KEYSIGHT
GIES

TECHNOLOG

MSO-X 30547, Mye0101288, 07.31.2020012842: wed Dec 14 19:55:49 2022
200.0us/  2.000us Stop £ 1 200mY

Cursor

| Manual
K11
-7.812500us
X2(1):
796.875000us

2 ax:

804 687500us
1183
1.2427kHz
Y1(1):
10.00mV
Y2(1):
3.01000
Y
3.00000%
BYIBX:
3.72816kV/s

Cursors Menu

+ | Mode ' Cursors X1: 7 ¥1: 10.00mY
Manual A 1834 #2: 796.875000us ¥2: 3.01000%

1PPS signal from GNSS Rx Subsystem after locking




GPS Prototype

Prototype Specifications

* Power Consumption: 3.3 Watt.

* Accuracies
= Position 2.5m.
=  Velocity 0.1m/sec.
=  Timing 10ns.
e Customized for Low Earth Orbit
missions.




GPS Rx Subsystem Environmental Testing

To ensure the system's capability to withstand the harsh conditions of space, rigorous
environmental testing was conducted.

1. Thermal Testing

2. Mechanical Testing
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The DUT was installed into a
thermal vacuum (TVAC)
chamber to perform a thermal
cycling test at vacuum.

rEmpTTaluTe Conmrol
Home

Setup Pressure Chillor Bakeout
Plate and Shroud T
ate and Shroud Temperz e Ve |
perature Versus Time Plate and Shroud Temperature Control
Set Point [C] {96 1o 150C):[25 250(C)
Rar 11010k[9 9.0 [C/Min]
P 0:25.2C
s sre: 25.8 C G "’S“P""",
. Shroud ngCooling Power
Heating Power 0.0 %
’% Caoling Po
— — - = el
v ! it g
V' Plate Lower Limit] ¢ -
v Shio nghLmr c =
| v Shroud Lower Lim c D
. ioytha Chamber and Chiller Temperature
-
AUT Thermocouple ‘ v 5
189C 28 v 0.2 C 19.1 e ~
258¢
TC6 186C S TCr 187 17.8 5.8 245¢ v s ure : 255 C
I_nu klmpe e:32C
A — T e tmy

leferent Cycles for Subsystem
Qualification

GPS Rx Subsystem Environmental Testing-Cont.

1. Thermal Vacuum Testing Results

GPS Simulator and PC to run

the scenarios

: 7/’jr

Part of the Test Setup




E;gsm'ﬁ GPS Rx Subsystem Environmental Testing-Cont.
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1. Thermal Vacuum Testing Results Test Conditions
The DUT was installed into 3 Maximum Operational Temperature 50 deg
thermal vacuum (TVAC) Minimum Operational Temperature -40 deg.
chamber to pe rform a thermal Temperature at the start and end of the test | 23 deg.
cycling test at vacuum. Pressure set point [.0E+001 Torr
| Total number of cycles 4
T i _ Test Log
J Day (Date) Temperature Pressure Functional Test
Dayl (12/2/2023) | High Vacuum FT1
Low Vacuum FT2
High Vacuum FT3
Dav2 (13/2/2023) | Low (Cold Restart) Vacuum FT4
High Vacuum FT5
pr Dav3 (15/2/2023) | Low Vacuum FTo6
B AR Thermocauplo High Vacuum FT7
. Tt Dav4 (16/2/2023) | Low Vacuum FT8

Different Cycles for Subsystem
Qualification




GPS Rx Subsystem Environmental Testing-Cont.
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2. Mechanical Vibration Testing Results




GPS Rx Subsystem EM

By June 2023, the initial In-Home
been

GPS-RX  Subsystem had
implemented, and

developed,

thoroughly tested, demonstrating
successful and reliable functionality
through various functional and

environmental tests.

& ,
I® y fllllllllllﬂllll}lflﬂlf

mw,,,l,
iy
s
& w -

3D Model of GPS Rx EM




Misrsat Constellation GPS Rx Subsystem EM

Due to the constellation platform, New Specifications are

added: ;
* External and Internal Interfaces. 1 ‘
. . <> Sensors Power
* Internal Communication Protocol: CAN. § : | |
! y |
* Voltage Supply: 29 volt. | ® J
a| | é Micro- GNSS
2 B Controller Module
Thus, the three main units shall be modified. ol & $ $
% The GPS Rx subsystem is designed for utilization in the Flash Memory e |
upcoming Misrsat constellation. Nonetheless, in the first R 1
satellite of the constellation, it will be the auxiliary subsystem Block Diagram for Proposed GPS Receiver

rather than the primary one.




Misrsat Constellation GPS Rx Subsystem Designing and Implementation

4 paal) plail) A8y
Egyptian Space Agency

1. HW Design and Manufacturing

S22 0P
2 R84 P
B2 2 RS4TI N
R
Uiy 1 3V 3
1R P
NOC J
LD 3 REAY 3 hem) 2 M3 N
1 3 RS4TE P
- i 2 RS N R —_—_— <TG |
XD 2 peaz e 1 02 IS N 3 meie N
w IR
16 kChm i A0 3 BMD Brep 3 peena p
TXD 3 BS42 Noor 3 g
A o L SDEVILIRT IxD 3 RSin N
ot Commune 1 1
[rien
MOURS422
20 WL TXD 3 R84z
[ RIS
IR0 S RS L g 3 rsan
IXD 3RS L yp 3 peim n
1 pser] N ——BED I BB gy 5 pggay D—-
Power Loop Back Options ; 1] owe =
: ImputPower (323 Recewer Bower 995 Receiver AON_ [2 [0 fdl I —=
ol FieOwps U 4 (95 Recerver Power Reum 2] = 1K et
i v el E’Q:}—‘—‘—‘— Raceiv R e ; |
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2. SW Implementation
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3. Check and Test Equipment Implementation
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3. Check and Test Equipment Implementation
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Conclusion and Future Work

4 paal) plail) A8y
Egyptian Space Agency

Conclusion

In 2021, our project started with the objective of designing, implementing, and testing an In-Home
GPS Receiver Subsystem characterized by high accuracy, and low power consumption compared to
existing subsystems in the market. The initial prototype was developed in 2022, while the
engineering model (EM) was generated by the end of June 2023.

Future Work

* Bythe end of July 2024, we shall have MisrSat Const. GPS Rx EM.
* Within the first quarter of 2025 the FM will be ready to be used in constellation mission.
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