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Jara: 14th October 2014
Mecro npoBenenusi ucnbitanmii: Moscow Aviation Institute, department 304, room 434v
YenoBusi okpyxaromeii cpenbi: Normal conditions, laboratory environment 25 degrees.
OcHoBHble meau tecrupoanust / Main purposes
The main test purposes are:
1) check the link between the SWIP and Onboard PC
a. check the pinout;
b. check the RS-422 interface
2) check all the sensors;
3) check all the modes of the SWIP;

CocraB cucremnl / The composition of the overall system
CocraB NCU-SWIP / The composition of the NCU-SWIP

IIporokosn ucnbiranuii NCU-SWIP

1) Power supply;
2) DPU;
3) PMTomo;
4) ETPEDP;
5) MRM and MRMX;
6) ETPEDP Simulator;
7) PMTomo Simulator;
Cocras 6oprosoro IIK / The composition of the Onboard PC
1) CPU1433 - single board computer (PC/104, 333Mhz, ...)).
2) HE104+DX — Power supply unit.
3) Operating system — Red Hat Linux (core 2.4.31).
4) Data handling application.
Jonoanurennnoe obopynosanue m mucrpymentol / Additional equipment and tools
1) DC Power supply HY3002C;
2) DC Power supply HY3005;
3) UPS Powercom BNT-500A,
4) MAI-BI simulator.
Ilnan tecrupoBanus / Test steps
1) BusyambHO NPOBEPHUTH HAMYKE BCeX KOMIOHEHTOB cucteMbl (SWIP, PMTomo, Onboard PC,
PMTomoSimulator, ETPEDTP Simulator, additional tools and equipment), a Tak>xe HaJTUuUE HEOOXOANMBIX
WHCTPYMEHTOB U 00OPYI0BaHUSI.
Visually check the composition of the system and the presence of the all necessary equipment and tools.
2) Orxirounts SWIP 1 OnboardPC oT HCTOYHHMKOB IMUTAHMS, €CIIA OHH [TOJKIFOYEHBEI.
Disconnect SWIP and Onboard PC from the power supplies if they are connected to.
3) BusyansHo npoBeputs SWIP, OnBoardPC u nononuurensHoe 060py10BaHNE HA HATUYNE HEUCIIPABHOCTEH
WY BHEITHUX TTOBPEX ACHUH
Visually inspect the SWIP, OnBoardPC and accessories for faults or external damage
4) Tlposeputs kabenb, npeaHa3HaueHHbI 11 coequnerns SWIP u Onboard PC o unrepdeiicy RS422
(pacnHOBKa)
Check the RS422 communication cable for the SWIP and OnboardPC (pinout).
5) Toaxmrounts SWIP k OnboardPC mocpenctsom kabesnst RS422
Connect SWIP and OnboardPC by RS422 communication cable.
6) TIposeputh Han&xHOCTH coeauHenus SWIP u Onboard PC
Check the reliability of the communication between the SWIP and Onboard PC;
7) TlpoBeputh HacTpoiiku ucTouHHKOB uTaHuss SWIP 1 OnboardPC (orpaHuyeHue Mo TOKY, HapsDKEHHE)
Check the settings of SWIP and OnboardPC power supplies (short-circuit current limit, voltage).
8) Toaxmrounts SWIP k ucrounuky nuranus HY3005
Connect SWIP to Power supply HY 3005
9) Toaxmrounts Onboard PC k ucrounnky nuranus HY3002C
Connect Onboard PC to Power supply HY3002C



10) IMoxpkrounts PMTomo simulator kK PMTomo (tube ...)
Connect PMTomoSimulator to PMTomo (tube ...)
11) Toaxmounts ETPEDP simulator kK ETPEDP probe(tube ...)
Connect ETPEDP simulator to ETPEDP probe(tube ...)
12) Bxrounts nuranue OnboardPC
Turn on the Onboard PC power supply (HY3002C) first
13) IIpoeputh napameTpsl GpyHKIMoHUpoBanus Onboard PC (3uepronorpebienune, HACTPOUKU
nociuenosarensHoro nopra (RS422))
Check the OnboardPC function parameters (current, voltage, UART settings).
14) Hauatp TectupoBanue SWIP B COOTBETCTBUU CO CIEAYIOLICH AnarpaMMoit
Start SWIP test. SWIP test will be passed as showed at the following picture

PowerTurnOn

PowerTurnOn
response is OK

Turn on
simulators

DataRequest

DataRequest

There is no
PowerTurnOn response

All modes
are tested

PowerTurnOff

DataRth><

Pucynoxk 1 — Dataflow diagram for the SWIP function test

Ipeanosioxkenus: u orpanudenus / Assumptions and limitations
1) Burst modes are not complete, but it is possible to change modes and request data from SWIP, so we will try
all the commands and all the modes. But while SWIP is in the Burst# mode it will operate as in Default mode.



ITposepka paGorocnocobnocru cencopos SWIP

2) s nposepku padorocmocobHoctu cencopoB SWIP Onboard PC ue ucmonszoBasncs. st mpoBepku
pabotocniocoonoctn ucnonn3yercs: MAI-BISimulator. Pesynbratsl koHTposis paborocnocoOHOCTH
mprOOPOB TIPHBEICHBI B CIIEAYIOIIEH TaOmwIe.

3) Hus xomtpomst G_G, MRM, MRMx NCU-SWIP 6bur momeeprayT Bpamenuto. KOHTpOSB OCymIecTBILLICS
MOCPENCTBOM aHanm3a AaHHbIX, mnocrymaembix co SWIP ma MAI-BISimulator.

4) Jna xourpons ETPEDP wucmomssosancs ETPEDPSimulator.

5) [Hus xourposust PMTomo ucmonssosancs PMTomoSimulator. Dtor mpubop mo3BoiseT mojaBath BO3IEHCTBHE
TOJBKO Ui OxHOM uHbl BonHbl (135.6HM) M Tombko Ha onHy mapy TpyO. IlosToMy Iuisi KOHTPOJIs
paboTocmocoOHOCTH TpUOOpa MOCIEIOBATEIBFHO IMOMKIIOYANCS K TPEM TpyOKam.

6) «You can use status check and data request response to determine whether each module program
is working, but to know whether each module are normal to get their values??, it is necessary
to see the data. Like GG Board, through the direction of SWIP we can judge accelerometer
correctly or not; and gyro meter, we can rotate through different axis normal to judge the
value. ETPEDP, PMTomo can be determined by step by step to functiontestmanual.To determine
MRM and MRMx module, data may change when changing the direction of SWIP.»

7) Kpome Toro, BbIBOABI 0 pabOTOCIOCOOHOCTH ObLIM CAENAHBI HA OCHOBE AHANW3a JAHHBIX, IOJYYEHHBIX
BO BpeMs TectupoBanus (Ha OCHOBe (aiina—KypHania).

Pe3yabTarsl, 10CTH:KEHHS] M TEKYLIHi cTaryc/

Results, achievements and current status

NCU-SWIP
Yesterday test showed that after two hours operation the SWIP temperature was close to 93°C. It was OK,
but it is necessary to be careful with it. May be it is better to let it cool. Without shields its
temperature and behavior are OK during 7-8 hours operation, but with the cover (when all the sensor boards
are inside the box and the box is closed) internal temperature and behavior are unpredictable.
DPU
Problems:

1) After 10-20 minutes after PowerTurnOn it starts to lose answers, but commands are actually sent by Onboard
PC (to be solved in Taiwan).

2) When the DPU Flash is empty it sends DataRequest response with no zero DataLength field (to be solved in
Taiwan). FIXED - need to test with Onboard PC.

3) Onboard PC can send command SwitchMode, but communication between DPU and MRM, MRMX is not
implemented (to be solved in Taiwan), so Onboard PC can call all the commands but SWIP will operate as in
Default mode (to be solved in Taiwan).

Power Supply

It is OK.

PMTomo

There is something strange with PMTomo board. When we open the simulator PMTomo board will die after
may be 10-20 minutes. We can see it when we call TimeSync and StatusCheck commands (by corresponding
responses) after MissionStart and MissionEnd commands. If we disconnect the simulator and try to call
MissionStart again we can see that PMTomo is back. The exact reason of this is unknown. May be it is
the problem of the simulator (to be checked and tested in Taiwan).

Nowadays we can just test one of the tube (because we have only one simulator) and simulator affects
only the one of the photon counters (135.6 nm).

MRM, MRMx (miniMR)

1. Burst modes are not complete.

2. There are many factors that influence the MRM and MRMx measurements, so we need to correct the data
from these sensors. In the MAIBI simulator we can see not corrected data®. This feature will be added in
future, but it will take more time to simulator to calculate and correct the data from MRM and MRMX. In
order to add correction parameters Chang Sheng has to use some tools in Taiwan, so these correction
parameters will be only for the second SWIP that will be sent in Moscow later.

ETPEDP

! Chang Sheng added the correction parameters for MRM, but not for the MRMx, and also he describe how to
decode axes in MAI-BI simulator



It is OK, but we have to use good power supply or battery for the simulator.
PMTomo Simulator
There are no any problems but we have to use quality battery or power supply. There is a manual for the
PMTomoSimulator. It allows us to check if the PMTomo board function is correct or no. There is some table
that shows the dependence between the simulator input voltage and its output.
ETPEDP Simulator
There are no any problems but we have to use quality battery or power supply. There is a manual for the
ETPEDP Simulator. It allows us to check if the ETPEDP board function is correct or no.
Onboard PC
Need to implement the following features:

1) Add the timetag to any command sent and the response received.

2) Have to check the checksum of input messages.

3) Auto DataRequest in StandBY state after MissionStart state, need to check the length of the Data field in the

response.

Also there is a development of the real-time version of the software. It is the RTEMS RTOS that is supposed
to use in this project, but other RTOSes are studied also.

It is better to call TimeSync and StatusCheck after each MissionStart, MissionEnd, ModeSwitch

command.
MAIBISimulator
It is OK. Now it has new feature: plots. Chang Sheng will add correction parameters for MRM, MRMx in
future.
LUTOS
There was a problem connected with a scheduler, that was the reason of the losing responses. This problem
was resolved by Li-Wu 16 October. Now LUTOS is OK.
BeiBonbl / Conclusions
Hocrmxennsi / Achievements
1) Successful communication between SWIP and MAI-BI (Onboard PC). We can call all the commands and get
the data from the SWIP. But there is a problem with responses losing.
2) Requested data (responses) and commands are successfully saved in the log. But it is necessary to have
timetags for every response and command.
OmudKu, KOTOpble ObLIM OOHApPY:KEeHbI W McHpaBieHbl B mpouecce padorsr / Fixed bugs:
1) RS422 pins in the tech. report are the Onboard PC pins that have to be connected to the connector.
2) TimeSync field changed from Month to Minutes (have to be fixed in Technical Report);
3) Fixed the bug with the Checksum calculation in the Onboard PC software (" was used, but we have to use +);
4) MAIBISimulator — we catched data from wrong fields.
5) LUTOS scheduler fault — fixed by Li Wu.
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