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DOCUMENT CONTENTS 
The present documents is the user manual of the AGI-Acc_CubeSat accelerometer developed by the AGI srl. 
The document reports the necessary informations to use it. After a brief introduction (Section 1) will follow 
two sections, which reports respectively: 
a) Information for the use of the instrument on ground ie operations concerning the preliminary verification 
of its integrity, functionality and calibration. 
b) Information for its installation and use on board of a CubeSat. Particularly this section reports the details 
of all the mechanical, electrical and software interfaces.   

1 INTRODUCTION 
The AGI-Acc_CubeSat (Accelerometer for CubeSat) is a very compact instrument with high accuracy, 

working at low frequencies and specially developed for space use, to integrate on board a CubeSat, as shown 
in the previous figure. 

A CubeSat is a standard of nano-satellite for space research that can combining 1, 2 or 3 satellite units 
(U), each one having a volume of exactly one liter (10 cm cube), and a mass not larger than 1.33 kilograms, 
that uses commercial off the‐shelf (COTS) components for its electronics, offering the advantages to permit 
space mission in short time-scale and with low cost, mainly because they are usually launched as 'piggyback'. 

In order to save power the AGI-Acc_CubeSat is not thermal stabilized, but the temperature effects can be 
removed at some level using the measure performed with a high sensitive thermometer installed on it.   

The data acquisition system (DAQ) is embedded and easy to use: the AGI-Acc_CubeSat   only needs an 
RS232 communication channel and 5 V power supply to work. 

In the figure_1 is shown the AGI-Acc_CubeSat accelerometer (the yellow lines are its maximum dimen-
sions), while in the first page figure it is shown the accelerometer integrated in a standard CubeSat 
 

 

 

Figure_1 AGI-Acc_CubeSat. 

 



   

 
 

1.1 Pri
The AGI

one directio
monic-oscil
with the acc

Finally, 
lowing form

Tempera
tions is used

The tem
signal aT de
using the fo

aT is in first

in which γ 
different acc
on the mate
correctly us
ACC_Cube
filter the me

2 ON-
2.1 List 

In the fo
1) AGI-
2) Mech
3) USB 
4) Integ
5) Spare
6) Wind
In the fo

essary to n
structure fo

inciple
I-Acc_Cube
on (i.e. the a
llator proof-m
celeration a a

the DAQ sam
mula: 

ature Rejecti
d a thermom

mperature me
etected as an
ollowing form

t approximati

is the conve
celerometer;
erial used to 
se the Eq. 1, 
eSat very eas
easurements 

-GROU

of the del
ollowing is 
-Acc_Cubes
hanical Stru
cable for th

gration cable
e Part (auxi
dows compa
following fig
note that th
or ground c

e of ope
Sat is basica

along-track d
mass which 
according wi

mples and ac

on - As alrea
eter. 
asurements (

n acceleration
mula: 

     

ion given by

ersion-factor 
; it is experim
build the se
it may also b

sy to use and
and send the

UND USE

liverable a
reported th
sat accelero
ucture for on
he connectio
e with conn
liary screws
atible softw
gure is show
e AGI-Acc
alibration. 

eration
ally one sing
direction). In
is measured

ith a linear re

cquires this v

ܽ௚ ൌ
ady told, in o

(TS) are usef
n, indeed the

                   

y the followin

of the temp
mentally eval
nsor (alumin

be necessary 
d to interface
em through a

E OF TH

and first ve
e list of the 

ometer. 
n ground ca
on to a PC f

nector for us
s). 

ware for data
wn the hard
_Cubesat a

n 
gle axis accel
ndeed, this a
d by a pick-u
elation: ௢ܸ௨௧ ൌ ߩܽ െ
voltage and t

ൌ ሺ ௢ܸ௨௧ ൅ ߚ
order to redu

ful during th
e correct acc

  ܽ ൌ ܽ௠ െ
ng relation: ்ܽ ൎ ߛ
perature into 
luated in the
nium) and its
 to adjust the

e with other a
an RS232 po

HE AGI
erification
delivered p

alibration. 
for operatio
se with the C

a acquisition
dware parts 
acceleromet

 

lerometer wh
acceleration p
up electronic

െ  .ߚ

then converts

ሻ ∙  ߙ

uce the false 

he data analy
celeration a i

்ܽ 

∙ ௌܶ 

acceleration
e lab or from 
s value is |ߛ
e phase misa
acquisition s
rt with NME

I-ACC_
ns and ope
parts.  

on on ground
CubeSat. 

n and calibr
placed insi
er is alread

AGI-A

hich measure
produces the
c. The outpu

s it to m/s2 ac

signals due t

ysis phase to 
s deduced by

n assuming d
the acquired| ൎ െ5 ൉ 10ି

alignment. Th
ystems: it is 

EA serial stan

_CUBES
ration. 

d. 

ration. 
de of the tra

dy assemble

Acc_CubeSat -

es the accele
e displaceme
ut voltage ܸ݋
cceleration u

to the tempe

remove par
by the measu

 

different valu
d data; it maiିଷ	݉/ݏଶ/°ܥ
he DAQ mak
 able to sam
ndard. 

SAT   

ransport cas
ed into the 

- User Manual

3

eration along
ent of a har-ݐݑ݋ changes

using the fol-

erature varia-

t of the fake
ured one (am)

ues between
inly dependsܥ. In order to
kes the AGI-

mple, acquire,

e. It is nec-
mechanical

l 

g 
-
s 

-

-

e 
) 

n 
s 
o 
-
, 

-
l 



   

 
 

Figure_2 In

 
In the fi

tained in th
functionali

Assemb
ture for on 
by the four
side are th
side the M

Figure_3 In
face remov

At this 
disconnect

 

n the followin

first phases 
he Mechan
ity. 
bly and disa

Ground Ca
r protruding

hen unscrew
SGC with a

n the figure 
ved. 

stage it is p
ting the blue

ng figure is s

of on groun
ical Structu

assembly of
alibration (M
g screws of 

wed. In the f
a lateral face

is shown th

possible to p
e connector

shown the ha

nd calibratio
ure for on g

f the AGI-A
MSGC) can 
f light gray c
following fi
e removed.

he AGI-Acc_

proceed ext
. 

ardware part

on, the AG
ground calib

Acc_Cubesa
n be done rem
color; the f
igure is sho

_Cubesat a

 
tracting gen

ts placed ins

I-Acc_Cube
bration in o

at accelerom
moving the 

four screws 
own the AG

cceleromete

ntly the AGI

AGI-A

ide of the tra

esat acceler
order to gua

meter from 
lateral face
(also gray) 

GI-Acc_Cub

 
er inside the

I-Acc_Cube

Acc_CubeSat -

 
ansport case.

rometer mu
aranty its in

the Mechan
e of the MSG
 embedded 

besat accele

e MSGC wi

esat acceler

- User Manual

4

. 

ust be main-
ntegrity and

nical Struc-
GC marked
on the rear

erometer in-

ith a lateral

rometer and

l 

4

-
d 

-
d 
r 
-

l 

d 



   

 
 

2.2 Use 
To use t

and proceed
a) The M
b) Conne
c) Install
d) Instal

Figure_4 In

In the pr
zontal plane

 
 
2.2.1 Inst

Concerning
jority of th
Windows W
Windows S
Windows 8
Windows s
Windows 1
is by down
http://www

It works fo

For old Wi

Windows X
near the bo
http://www

After the
Windows D

 

of the AG
he AGI-Acc
d with the fol
MSGC must b
ect the MSG
lation of the 
lation of the 

n the figure i

revious figur
e (steps one a

tallation of 

g the install
he case they 
Windows 7
Server 2008
8, 8.1, 
server 2012
10. 
nloading and
w.ftdichip.c

or both 32bi

indows oper

XP, Vista, S
ottom of the
w.ftdichip.c

e correct dri
Device Manag

GI-Acc_Cub
c_Cubesat ac
llowing step
be placed ov

GC port DB9 
Driver on th
“CubeSatTo

is shown the 

re are shown 
and two)  

the drivers 

lation of the
will be inst

, 
8 R2, 

2 R2, 

d installing 
com/Drivers

it and 64bit 

rating syste

Server 2003
e page under
com/Drivers

ivers installa
ger list. 

besat accele
ccelerometer 
s: 

ver a flat hori
to a compute

he PC. 
ool.exe” appl

MSGC with 

the MSGC w

in the PC 

e drivers in
talled autom

the program
s/CDM/CDM

Windows o

ems includin

3, Server 20
r "No Long
s/VCP.htm

ation the syst

erometer on
on ground i

izontal plane
er using the 

lication. 

the USB cab

with the USB

n your PC w
matically, ot

m at the foll
M21228_Se

operating sy

ng: 

008,   downl
ger Supporte

tem has to s

n ground.
is necessary t

e. 
USB cable.

ble connected

B cable conn

with a Wind
therwise the

lowing link
etup.zip  

ystems. 

load the VC
ed": 

show a new 

AGI-A

to maintain i

 
d to it. 

nected to it a

dows operat
e easiest wa

: 

CP driver fro

virtual seria

Acc_CubeSat -

it installed in

and disposed

tive system,
ay to install 

om the FTD

al port, chec

- User Manual

5

n the MSGC

d over a hori-

, in the ma-
them for 

DI website 

k it on your

l 

5

C 

-

-

r 



   

 
 

2.2.2 Inst

After the su
sufficient to
tion is com
screen will 

Figure_5 Ap

 
- As first ste
in the follow

Figure_6 P

If no CO
Device Man

 
- As second
Acc_Cube
play of the

 

tallation of 

uccessful ins
o copy the ex

mpatible with
appear the fo

Appearance of

ep it is neces
wing figure_

Particular of 

OM will appe
nager. 

d step it is n
sat accelero

e PC, indicat

the “CubeS

stallation of t
xecutable file
h all Window
ollowing win

of the display

ssary to selec
_6. 

the COM Se

ear, it is nece

necessary to
ometer. The
ting the com

atTool.exe”

the driver, fo
e supplied wi
ws systems 
ndow image.

y after that th

ct the commu

lect appeara

essary to con

o click on th
e following 
mmands at d

”:   

for install the
ith the accele
(32/64 bit).
 

 

he executable

 

unication po

 

ance of the di

 
 

ntrol the corr

he CONNEC
figure show

disposition.

e “CubeSatT
erometer into
When the e

e will be laun

ort where it is

 
isplay after t

rectness insta

CT button to
ws the imag
 

AGI-A

Tool.exe” app
o a folder yo
executable w

 
nched. 

s installed th

that the execu

allation of th

start the da
ge of what w

Acc_CubeSat -

plication on 
ou prepared. 
will be launc

he Virtual CO

utable will b

he drive, in th

ata reading o
will appear 

- User Manual

6

the PC, it is
The applica-
ched, on the

OM, as show

be launched.

he Windows

of the AGI-
on the dis-

l 

6

s 
-
e 

w 

s 

-
-



   

 
 

 Figure_7 A

2.3 Test
2.3.1 Cal

As we w
uses the we
ling the cor
ensured if t
cedure to sp

a) Mech
b) Factor
c) Ampli

Usually the
for the first 
free-fall con
pendulum e
obtained ke

Figure_8  D
position” 

 This is one

Appearance o

ts of the A
ibration str

will see in th
ell know sma
rresponding r
the main par
pace operatio

anical freque
r converting 
ification fact

e last two par
parameter if

ndition with 
effects that in
eeping the pro

Disposition o

e of the main 

of the display

GI-Acc_Cu

ucture  

he following 
all componen
read-out. The
rameters of th
ons. The tran

ency of the h
the mass tes

tor. 

rameters rem
f the calibrat
no effects o

ncrease its va
oof mass in a

of the AGI-A

requirement

y after that th

ubesat acce

paragraph t
nts of the loc
e validity als
he accelerom

nsducer facto

harmonic osc
st displaceme

main unchang
tion will not 

of the Earth g
alue. The nec
a “flag condi

cc_CubeSat 

ts for the imp

the connect b

elerometer.

the procedur
cal Earth gra
so in space o
meter remain
r is determin

cillator. 
ents into volt

ged between
be performe

gravity, othe
cessary cond
ition” as sho

for the on g

plementation

button will be

. 

re of the acc
avity to impo
of the evalua
n unchanged 
nate by the fo

tage (capacit

n the lab and
ed keeping th
erwise its nat
dition of free-
wn in the fig

ground calibr

n of the AGI_

AGI-A

e pressed. 

elerometer c
ose to the acc
ted transduc
from the lab

ollowing para

tive transduc

space condi
he oscillator 
tural frequen
-fall (zero g)
gure_8 

 
ration with th

_Acc-CubeS

Acc_CubeSat -

calibration in
celerometer 

cer-factor in l
boratory cali

rameters: 

cer). 

ition, this is 
in order tha

ncy will be a
) during the c

the proof mas

Sat calibration

- User Manual

7

 

n laboratory,
and control-
laboratory is
ibration pro-

not the case
at it is as in a
affected by a
calibration is

ss in a “flag

n structure.

l 

7

, 
-
s 
-

e 
a 
a 
s 

g 



   

 
 

Usually the
pendicular t
acceleration
acceleration
When the a
that the loca
erometer ou
In the figure
celerometer
plane. 
 

 
 

Figure_9  I
of the accel
zontal pane

 
  In the follo
the AGI-Ac
acceleromet

Figure_10  
installed on
ter. 

 
 

e procedure o
to the local 
ns that act on
ns componen
acceleromete
al gravity is 

utput is close
e_9 is shown
r so to verify

In the figures
lerometer exi
e. 

owing are re
cc_CubeSat 
ter. 

Drawing of 
n it and the m

of calibration
gravity, succ

n the accelero
nts in g.  
r is installed
perpendicul

e to zero and 
n the picture

ying the corre

s are shown 
it, so to verif

eported the d
and the mic

f the principle
micrometric 

n are perform
cessive micr
ometer. Sma

d in the calib
lar to it, fact
this is what 
s of the calib
ectness of the

the pictures 
fying the cor

drawing of th
rometric scr

e of calibrati
screw permi

med putting 
ro inclination
all values of 

bration struct
tory adjustme
we aspect w
bration facili
e close to ze

 

 

 

of the calibr
rrectness of t

he calibratio
rew permittin

tion showing
itting to chan

the accelero
n of this plan
the inclinatio

ture and this 
ents was bee

when the syste
ity with a pr
ro exit when

ration facility
the close to z

on principle s
ng to change

the CS struc
nge the comp

AGI-A

ometer sensit
ne will produ
on of the pla

is placed in
en performed
em is in orbit
ecise level a

n it’s sensitiv

y with a prec
zero exit whe

showing the 
e the compon

cture unit wit
ponents of g

Acc_CubeSat -

itive axis in 
duce small co
ane in radian

n the horizon
d in order th
it. 
and the displa
ve axis is in a

cise level and
en it’s axis is

structure, in
nents of g a

 
th the AGI-A

g acting on t

- User Manual

8

a plane per-
omponent of
nts will gives

ntal plane, so
hat the accel-

ay of the ac-
an horizontal

 

d the display
s in an hori-

nstalled on it
acting on the

Acc_CubeSat
he accelero-

l 

8

-
f 
s 

o 
-

-
l 

y 
-

t 
e 

t 
-



   

 
 

2.3.2 Cal

2.3.2.1 Tr

The wel
before the d
calibration 
shown prev
change the 
instrument. 
as function 

Note. 
For this 

angle) is eq
metric screw0,83	10ିଷ	ݎ

 

 The slop
calibration f

Figure_11  

2.3.2.2 LIN
From th

from ∓0,04
Consider

80dB for si
the signal to

 

2.4 Test
For this 

a very quit20ݖܪ	durin
level of 10

 

ibration pro

ransducer fac

ll-known acc
delivery, but 
test with the

viously in fig
position of 
The result o
of angle tran

last transform
qual to an ho
w of 100	݀ܽݎ݉ߤ correspo

pe of this cu
factor is corr

Accelerome

NEARITY 
e previous c4	݉/ݏଶ. It ca
ring the that
ignals below
o detect). 

t of the AG
test, the AGI
te place, se

ng several hoെ ,ݖܪ√/7݃

ocedure 

ctor determin

celeration of 
the calibrati

e AGI-Acc_
gure_9. Star
the microme

of this calibra
nsformed also

mation it is n
orizontal com݉ for a dist
onding at an 

urve is െ0,9
rect into 2%.

eter gravity c

calibration it
an respond al
t the coeffici

w 10ିଷ	݉/ݏଶ
GI-Acc_Cub
I-Acc_Cube
e Figure_11

ours was then݅. ݁. 10 െ 6݉

nation 

f gravity is u
ion must be
CubeSat inst

rting whit a 
etric screw m
ation is show
o in accelera

necessary to
mponent of th
tance ܪ ൌ 1
acceleration 

8		 ቂ	௠௦మ / ௠௦మቃ w. 

calibration cu

t is possible 
lso at more b
ient for the q
 (To remem

besat accel
Sat was optim

1. The meas
n Fourier ana݉/ݖܪ√/²ݏ is

used to calibr
repeated to 
talled on it
position far 

making steps
wn in the figu
ation in ݉/ݏଶ
o remember t
he Earth gra120݉݉ as s
 of 0,833	10
while the ex

urve. 

 

to see that 
big signals bu
quadratic eff

mber that the 

lerometer s
mally protec
sured time s
alysed, see p
s seen to be v

rate the instr
ensure funct
was posed o
from the eq

s of 100݉ߤ
ure_10 reporଶ. 

that the angle
avity in g. Fo
shown in the0ିଷ	݃ ൌ 0,81
xpected value

the Acc_AG
ut the quadra
fects is equal

quadratic ef

seismic nois
cted from ext
series, acqui
ower spectru
verified. 

AGI-A

rument. This
tionality of th
on an adjusta
quilibrium p
and recordin

rting the acce

e of inclinati
or example, o
e figure_10, 14	10ିଶ	݉/ݏ
e must be 1, 

GI is quite li
atic effects w
l to ܭ௤ ൌ 0,1
ffects increas

se acquisiti
ternal perturb
ired with a 
um in Figure

Acc_CubeSat -

s had already
he unit. For 
able inclinab

position, it is
ng the exit v
elerometer o

ion in radian
one step wit
is equal to ݏଶ 

 indicating t

inear for sign
will increase. 127  its effe

se with the a

ion. 
bations and p

sampling f
e_12. The ex

- User Manual

9

y been done
this test, the

ble plane, as
s possible to
values of the
output values

nts (for small
h the micro-
an angle of

that the used

 

nals ranging

ect is down -
amplitude of

positioned in
frequency of
pected noise

l 

9

e 
e 
s 
o 
e 
s 

l 
-
f 

d 

g 

-
f 

n 
f 
e 



   

 
 

Figure_12  

 

Figure 13 A

 

AGI-Acc_C

Acceleromete

A
cc

 [m
/s

2
/s

qr
H

z]

CubeSat dispo

er noise pow

 

osed in a qui

wer spectrum.

iet place to p

. 

perform the te

AGI-A

 
est noise. 

Acc_CubeSat -- User Manual

10

l 

0

 



   

 
 

3 USE

In the fo
for the use o

a) AGI-A
b) Electr
c) Softw
d) Mech

3.1 Acce
In the tab

C
S
A
O
D
In
In
S
D
W
V
n
D
P
L

There is 
strictly conn
knowledge 

3.2 Elec

3.2.1 Con
The accel

nector. Here
The followin

Figure_14 P
The conn

cable with fe

E OF TH

ollowing of th
of the AGI-A
Acc_CubeSa
rical interfac

ware interface
hanical Interf

elerometer
ble_1 is repo

Caracteristic
Sensitivity 
Acquisition F
Output 
Data rate (10
nternal therm
nterface of c
Standard of c
Dimension  
Weighs 
Voltage supp
nal 
Dynamic 
Power Dissip
Linearity  

also the pos
nected to the
of the averag

ctrical inte

nnector pos
lerometric mo
e are reporte
ng picture show

Position of th
nector number
emale connect

HE AGI
his section, d
Acc_CubeSat
at data sheet.
es. 

es. 
faces 

r Data She
orted the acce

cs 

requency (H

0Hz acc and T
mometer Pt10
ommunicatio

communicatio

ply via USB o

pation 

ssibility to im
e temperatur
ge value of th

erface  

sition 
odule is provid
ed the conn
ws the P6 con

he connector
r and the pin n
tor is provided

I-ACC_
divided into f
t on board of

eet 
elerometer d

Table_1 Ac
V

z) 

T)  
0000 
on 
on 

or exter-

mplement an 
res variation
he in orbit te

ded with eigh
ector pin-out

nnector positio

r in the AGI-
number 1 is sh
d with the acce

_CUBES
four subsecti
f a standard C

data sheet. 
cc_AGI main
Value 10ି଺ െ 10ି଻
0.5, 1.5, 10, 
Digital 330 ሺܾ݁ݏ/݁ݐݕ
Sensitivity b
RS232 full-d
NMEA 
80X55X25 (m
0,320 (Kg) 
5 (V) 

120 dB 
150 (mW) 
> 80 dB 

 
n active therm
s to compen

emperature.

ht pin male con
t and functio
on: 

-Acc_CubeSa
how on the pri
elerometer. 

SAT  W

ions are repo
CubeSat. 

n characterit݉ ଶൗݏ ݖܪ√/
20 ݁ܿሻ 
etter than 10

duplex/rate;  

mm) 

mal control, w
nsate, to thei

nnector (P6), 
onality as w

at 
inted circuit b

AGI-A

WHIT TH

orted the data

ics 

0ିସ ሺ°ܥሻ 
RS485 with a

with the nece
r frequencie

it is the prima
well as electr

 

board too; a on

Acc_CubeSat -

HE CUB

a sheet and th

adapter 

essary powe
es and to the

ary electrical i
rical signal 

ne-side, wired

- User Manual

11

BESAT

he interfaces

er dissipation
preliminary

interface con-
specification.

d, 0.4m length

l 

1

s 

n 
y 

-
. 

h 



   

 
 

 
3.2.2 Con

The follo

Figure_15 A
The follo
 

Pin 

 

3.2.3 Ser
Data
is a 
 

 
 
3.2.4 Pow

Th
Bo
300
 

3.3 Soft
The acce

More inform

nnector pin
owing picture s

AGI-Acc_Cu
owing table sh

number: E

1 I
2 I
3 N
4 N
5 I
6 N
7 I
8 O

rial interface
a telemetry an
fully complia

wer consum

e system to
oot sequence t
0mW +/- 10%

tware inter
elerometer pr

mation about N

-out and fu
shows the P6 

ubeSat electr
ows pins func

Electrical typ

Input 
Input 
N.a. 
N.a. 
Input 
N.a. 
Input 
Output 

e specificati
nd commands
ant RS232 stan

P
 
Boud
Volta
Parit
Data
Stop

mption 

otal average 
takes 1.5 seco

%. 

rface 
rovide telem

NMEA protoco

nctionality
connector pin

ronic indicati
ctionality : 

pe: Max:

 
+4.8 V
 
 
 
 
+5.2 V
+5.2 V

on 
 are managed
ndard with the

Parameter: 

drate: 
age levels: 
ty: 
a bit: 

bit: 

power cons
onds to compl

metry as well
ol can by find 

n-out: 

ting the P6 C

Min: 

 
V +5.2 V

 
 
 
 

V +4.8 V
V +4.8 V

d via three pin 
e following pa

Value:
 
115200 bit
+/- 5V 
None 
8 bit 
Yes (1) 

sumption is 
lete, in this sh

l as telecom
at following l

Connector 

Function

GND 
+5 V 
N.C. 
N.C. 
Rs232-GN
N.C. 
Rs232-RX
Rs232-TX

serial asynch
arameters: 

: 

t/s 

150mW +/-
hort time the 

mmand via N
link: 

AGI-A

nality: 

ND 

X 
X 

hronous interfa

- 10% in s
system power

NMEA 0183 

Acc_CubeSat -

Cable wire 
or: 
Black 
Red 
N.a. 
N.a. 
Blue 
N.a. 
Green 
Yellow 

ace. The asyn

standard oper
r consumption

standard ser

- User Manual

12

 

col-

chronous link

ration mode.
n can arise to

rial protocol.

l 

2

k 

. 
o 

. 



   

 
 

http://ww
 

3.3.1 Acc

After pow
chosen via 
The data in A

 

Figure_16 D
 

The followin
 

Data 

$ 
AC 
DAT 
, 
Scient
Scient
System
* 
CRC 
13 10 

 
Start code, t

This strin
ing from the 

 
Scientific da

This telem
 

Scientific da
This telem
System s
This 16 b

es, the follow

ww.nmea.org/c

celerometer

wer up sequen
telecomman

ASCII format 

Data in ASC

ng table descri

tific data #1 
tific data #2 
m status 

talker, messa
ng is fixed, an
acceleromete

ata #1: 
metry field co

ata #2: 
metry field co
status register
bit  (2 Bytes st
wing picture sh

content/nmea_

r telemetry 

nce, accelerom
nd. Factory 
is 38 bytes lo

CII format is 

ibes the data f

Bytes 

1 
2 
3 
1 

12 
10 
2 
1 
2 
2 

age type: 
d it is always 
r, the “$” cod

ontain the sign

ontain the sign
r: 
tarting from in
how the bit de

_standards/nm

format: 

meter starts to 
made freq

ng string, sho

38 bytes long

field in detail:

Offset 

1 Fi
2 Fi
4 Fi
7 Fi
8 Ac

21 Te
32 Sy
34 Fi
35 Cy
37 Fi

“$ACDAT” f
e have to be u

ned measured a

ned measured t

ndex 32) regis
etailed fields o

mea_0183_v_4

send telemetr
quency is f
owed in the fol

g string. 

Description

ixed start code
ixed talker cod
ixed telemetry
ixed comma d
cceleration (m
emperature (°C
ystem status re
ixed End-Of-D
yclic redundan
ixed Line feed

for data telem
used as data st

acceleration in

temperature in

ster store the 
of the register

410.asp  

ry via serial in
fixed at 20
llowing pictur

n 

e 
de 
y type 
data delimiter
m/s^2) 
C) 
egister 
Data code 
ncy check  
d 

metry. This Asc
tarting “lock” 

n m/s^2. 

n C°. 

accelerometer
: 

AGI-A

nterface at des
0Hz (twenty 
re: 

Min value

N.a. 
N.a. 
N.a. 
N.a. 
-9.9999999
-99.999999
See table b
N.a. 
See descrip
N.a. 

cii code identi
code. 

r status as wel

Acc_CubeSat -

sired frequenc
y samples p

e Max

N.a. 
N.a. 
N.a. 
N.a. 

999 +9.9
9 +99.
below See t

N.a. 
ption See d

N.a. 

tify the data te

ll as housekee

- User Manual

13

cy that can be
per second).

x value 

999999999 
.999999 
table below 

decription 

elemetry com-

eping messag-

l 

3

e 
. 

 

-

-



   

 
 

Figure_17 S

The follo
 

Bit nu

 
 
CRC: 
This field co
data starting 

Line Feed an
The last two 

Valid data t
Telemetry ex
$ACDAT,+0
$ACDAT,+0
 
Telemetry ex
$ACDAT,+0
$ACDAT,+0
 
 

System statu

owing table de

umber: N

0 C
1 T
2 P
3 O

4 

A5 

6 

7 S
8 C
9 H

10 T
11 E
12 C
13 W
14 A
15 S

ontain the cycl
after “$” code

nd Carriage 
bytes are the 

elemetry exa
xamples for 20
0.000418246,+
0.000504345,+

xamples for 10
0.001435824,+
0.000719788,+

us register. 

escribes the sy

Name: 

CMD Error 
TMP Ctrl ON
PRM Error 
O.o.D. 

Acq. Freq. 

Spare 
CMD Ack 
Heat Flag 
TMP TCS 
Ext. LED 
Cal. Mode 
Wave Mode 
A.A. Filter 
Spare 

lic redundanc
e and ending b

Return (13 1
telemetry term

amples: 
0Hz acquisitio
+29.875020,À
+29.879159,À

0Hz acquisitio
+04.119101,Ð
+04.119503,Ð

ystem status re

Descri

Comm
N Tempe

Comm
Out of 

Acquis

Spare
Comm
Tempe
Therm
Extern
Calibra
Low pa
AntiAl
Spare

cy check code 
before “*” cod

0): 
minators. 

on frequency w
À°*01 
À°*0C 

on frequency w
Ð *0F 
Ð *0C 

 
egister bits fun

iption: 

mand Error flag
erature control

mand paramete
f dynamics wa

sition frequenc

mand Acknowl
erature heat fla

mal Control Sy
nal Led ON/OF
ation mode ON
ass filter mod
liasing Filter (

e in ASCII HE
de. 

with AntiAlia

with AntiAlia

nctionality in d

g (0 = No erro
l mode (0 = N

er error (0 = N
arning (0 = No

cy  (see Note)

ledge (1 = Ack
ag 
stem ON/OFF
FF 
N (0 = Cal.Mo
e (0 = Wave M
(1 = A.A Filte

EX format, it 

asing filter ON

asing filter ON

AGI-A

detail: 

ors) 
No TMP Ctrl) 
No errors) 
o O.o.D.) 

) 

k) 

F 

ode OFF) 
Mode OFF) 
er ON) 

is calculated 

N: 

N and Calibrat

Acc_CubeSat -

 

Note: 

 
Not used
 
 

110 = 0.5
000 = 
001 = 
010 = 1
011 = 2
100 = 5
101 = 10

Not used

 
Not used
Not used
Not used
 
 
 
Not used

as exclusive O

tionMode ON

- User Manual

14

d 

5 Hz 
1 Hz
5 Hz

10 Hz
20 Hz
50 Hz
00 Hz 

d 

d 
d 
d 

d 

OR (XOR) of

: 

l 

4

f 



   

 
 

3.3.2 Acc
The acce

always 15 AS
The follo
 
Comman
name 

ACQ-FC

CAL-
Mode 
AA-Filte

W-Mode

SW-RST
 

 
“Permanent m
reboot. 
The followin

 

Figure_18 D

 
Telecom

ACQ-FC: 
 
Command fo
 
This telecom
ty samples pe
permanent ef
 
Command Pa
Acquisiton F

celerometer
lerometer is a
SCII long strin

owing table sh

nd Comma

C Change 

Enter/Ex

er Enable/D

e Enable/D

T Softwar

mode” has to 

ng picture show

Detailed des

mmands desc

ormat: $SMCM

mmand change
er seconds). T
ffect after rebo

arameters: XX
Frequency valu

r telecomm
able to accept 
ng with no CR
ows the list of

and descriptio

acquisition fr

xit calibration

Disable AA-F

Disable LP-Fi

e Reset 

be intended a

ws the detaile

scription of A

cription: 

MD,FC,XXX.

e the accelerom
The execution 
oot or power u

XX.X 
ues (Hz): 000

and format
a set of telec

RC or termina
f the acceptab

on S

requency $

n mode $

Filter. $
ilter. $

$

as a mode tha

d description 

ACQ-FC tele

X  

meter acquisit
store the acqu

up sequence.

.5, 001.0, 005

t: 
command in o
ators. 
ble commands

String format

$SMCMD,FC

$SMCMD,SM

$SMCMD,SM

$SMCMD,SM

$SMCMD,SM

at is stored int

of ACQ-FC t

ecommand 

Effected statu

tion frequency
uisition freque

5.0, 010.0, 020

order to chang

s: 

t P

C,XXX.X 

X
0
0
0
0
0
0
1

M,SWCAL T

M,SWAAF T

M,SWAVE T

M,SWRST 

to instrument 

telecommand:

us param.:  Ac

y, factory mad
ency into instr

0.0, 050.0, 100

AGI-A

ge functional p

Parameters 

XXX.X: 
000.5 
001.0 
005.0 
010.0 
020.0 
050.0 
100.0 

Toggle mode. 

Toggle mode. 

Toggle mode. 

memory and 

q. Freq., CMD

de acquisition 
rument non vo

0.0 

Acc_CubeSat -

parameters. C

Note 

Permanent

Not perman

Not perman

Permanent

 

not affected b

D Ack, PRM E

n frequency is 
olatile memor

- User Manual

15

Commands are

t mode.  

nent. 

nent. 

t mode. 

by instrument

 

rror 

20 Hz (twen-
ry and it has a

l 

5

e 

t 

-
a 



   

 
 

Note: 
This comman
If correctly e
bit for 2 seco
 
CAL-Mode
 
Command fo

This telecom
data in a volt
Command Pa
 
Note: 
This comman
tion mode if 
bytes. 
If correctly e

 
AA-Filter: 
 
Command fo

This telecom
frequency ali
Command Pa

Note: 
This comman
Filter if it is n
If correctly e
 
W-Mode: 
Command fo
This telecom
calibration m

Command Pa
 
Note: 
This comman
Pass Filter if
bytes. 
If correctly e

SW-RST: 
Command fo
This telecom
Command Pa
 
Note: 
If correctly e

3.4 Mec
In the fo

celerometer
Accelero

nd effect the st
executed enab
onds. 

e: 

ormat: $SMCM

mmand change
tage format, th
arameters: No

nd effects the 
f it is not enab

executed enab

ormat: $SMCM

mmand enable/
iasing into me
arameters: No

nd effects the 
not enabled a

executed enab

ormat: $SMCM
mmand enable
mode to remov

arameters: No

nd effects the
f it is not ena

executed enab

ormat: $SMCM
mmand reboot 

arameters: No

executed enab

chanical in
ollowing draw
r with the cub
ometer Max 

tatus register 
le CMD AcK 

MD,SM,SWC

e the accelerom
his allow the u
o parameters, t

status registe
bled and vicev

le CMD AcK s

MD,SM,SWA

/disable the a
easured band. 
o parameters, t

status registe
and viceversa, 
le CMD AcK s

MD,SM,SWA
/disable the a

ve high freque

o parameters, t

e status regist
abled and vice

le CMD AcK s

MD,SM,SWR
internal instru

o parameters. 

le CMD AcK s

nterface 

wings are re
be-sat. 
external dim

Acq. Freq. 
status bit for 2

CAL  

meter acquisit
user to calibra
this is an a “T

er Cal. Mode 
versa, you can

status bit for 2

AF  

ccelerometer 
 
this is an a “T

er A.A. Filter
you can chec
status bit for 2

VE  
accelerometer 
ncy signal. 

this is a “Togg

ter Wave Mod
eversa, you ca

status bit for 2

RST  
ument softwar

status bit for 2

eported the m

mension. 

2 seconds, if p

Effected statu

tion mode; int
ate the acceler
Toggle comma

bit, this comm
n check the s

2 seconds. 

Effected statu

antialiasing f

Toggle comma

bit, this comm
ck the status of
2 seconds. 

Effected statu
1Hz cut off f

gle command”

de bit, this co
an check the s

2 seconds. 

Effected statu
re, this comma

2 seconds. 

mechanical in

parameters is 

us param.:  Ca

to calibration 
rometer. 
and” (see note

mand is a “to
tatus of the in

us param.:  A.A

filter, this filte

and” (see note

mand is a “tog
f the instrume

us param.:  Wa
frequency low

” (see note). 

ommand is a 
status of the in

us param.:  CM
and take effec

nterfaces con

AGI-A

not correct it

al. Mode, CMD

mode the acc

). 

oggle comman
nstrument by 

A. Filter, CMD

er is factory m

). 

ggle command
nt by reading 

ave Mode, CM
w pass filter. T

“toggle comm
nstrument by 

MD Ack 
ct after 2 secon

ncerning the 

Acc_CubeSat -

t enables PRM

D Ack 

celerometer se

nd”, it enable
reading the s

D Ack 

made enabled 

d”, it enables
g the status reg

MD Ack 
This filter can

mand”, it ena
reading the s

nds. 

 ACC_AGI 

- User Manual

16

M Error status

ends scientific

es the calibra-
status register

to avoid high

s the Antialias
gister bytes. 

n be useful in

ables the Low
status register

one-axis ac-

l 

6

s 

c 

-
r 

h 

s 

n 

w 
r 

-



   

 
 

Figure_19 A

 

Accelerometter Max exterrnal dimensiion. 

AGI-AAcc_CubeSat -- User Manual

17

l 

7

 



   

 
 

Figure_20 A

 
Accelero
The main
1) the su
2) the se
3) the ele
4) the an
5) the di
 
In the fo

of CubeSat.
 

Acceleromet

ometer Mech
n elements a

upporting pla
ensor; 
ectronic pre-

nalog electron
gital electron

ollowing figu
. 

ter mechanic

hanical Interf
are: 
ates on the to

-amplifier fo
nics; 
nics. 

ures are show

cal interface.

face 

op and on the

r the acceler

wn some pro

 

e bottom of th

rometer; 

ospective vie

he accelerom

ew of the acc

AGI-A

meter; 

celerometer 

Acc_CubeSat -

installed in 

- User Manual

18

one-element

l 

8

 

t 



   

 
 

Figure_21a

 
 

a Acceleromeeter mechaniical interfacee prospective

 

e. 

AGI-AAcc_CubeSat -

 

 

- User Manual

19

l 

9



   

 
 

 

Figure_21b
top is not sh

. 

Figure_21c
the CubeSa

 

b Accelerome
hown) 

c Accelerome
t is the one in

eter mechan

eter mechan
n green colo

nical interfac

ical interfac
our). 

ce prospectiv

ce prospectiv

ve (In this pi

ve (The volum

AGI-A

icture the sup

me reserved 

Acc_CubeSat -

upporting pla

d to the acce

- User Manual

20

ate on the 

lerometer in

l 

0

 
n 



   

 
 

Figure_21d
reserved to 

 

d Accelerome
it). 

eter mechannical interfacce prospectivve (The acce

AGI-A

elerometer fit

Acc_CubeSat -

its in the vol

- User Manual

21

lume (green)

l 

1

 
) 



 

 
 

 

Assiist in Gravita
Via E. S
Monte 

ation and Ins
Stevenson n.3
Porzio Caton

strumentation
3, CAP 0004
ne (RM), Ital  

AG

n (AGI) srl 
40, 
ly 

I-Acc_CubeSat

0


