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Plenty of artifacts have been launched to space in the progress of space developments. These

structures are known to interact electromagnetically with space plasmas. A practical method of

observing details of the phenomena taking place as the results of the interaction has not been established.
Since the human activities in space will become higher in the future, it is necessary to

establish the system for monitoring the electromagnetic environments around artificial constructions

in space. We are proposing &quot;Monitor System of Space Electromagnetic Environments&quot; in order to
comply the demand mentioned above. Since the disturbances are expected to be very anisotropic, unlike
the conventional one-point observations scientific satellites, this system requires the multi-point

observations targeted to artificial disturbance. The system is comprised of a number of palm-sized

sensor nodes enabling multi-point observations. Each sensor node has antenna sensors for the measurements
of electromagnetic six components on the chassis covered by solar battery panels. They

have simple communication equipments for transmitting the measured data and location information

of each node. Since sensor nodes are consumables, the operation term of each node is a few days at
maximum. After operations, nodes plunge into the atmosphere and burn up.

Sensor nodes are required to be small as well as be lightweight and inexpensive for mass production
because it is necessary to transport a lot of sensor nodes to space. The basic concept of

the circuit system of the sensor node is almost the same with that of the scientific instruments

for observing plasma waves onboard spacecraft. However, we need to miniaturize the hardware in
order to install all of the function into a palm-size sensor node. Therefore, we make use of the
ASIC(Application Specific Integrated Circuits) technology to satisfy requirements mentioned above.
That technology enables us to make analog circuits small and lightweight drastically to mount vast
amounts of elements on one chip. Also, we can make new circuit blocks with the technology which
could not realize with discreet parts. The more chips are manufactured, the more inexpensive it
becomes because most cost of making chips is to create mask patterns. It is, however, necessary to
take measures to specific noise to MOS transistor and influences caused by space radiation.

Analog circuits of monitor system consist of two main parts that signal amplification and filters

for signal selection. On first step, differential amplifier rejects common mode noise on the inputs from
antennas. Then signals pass through amplifier and whose frequency is more than 100kHz are cut off
by bandlimiting filter. Next step, band-limited signals enter into parallel circuits consisting of band

pass filter which have different center frequency and smoothing circuits. This circuit construction
enables observer to select desired frequency by switching of channels. Final step, selected signals are
converted to digital data by A/D converter and enter to digital circuits.

We have designed differential amplifiers, bandlimiting filters and the A/D converter. Now in

addition, we designed band pass filters with different center frequencies. We use Gm-C filter concept
which is made up of OTA(Operational Transconductance Amplifier) and capacitor to realize filter
circuits on the chip. When we built up band pass filter with old designed OTAs, the attenuation in
low-frequency region was not desirable value: -20dB. It was caused by the undersize of OTA output
impedance. Then we redesigned new OTAs with cascode structure and realize band pass filter with
-80dB attenuation in low-frequency band. In the paper, the summary of monitor system and

designs of filter circuits will be presented.

bobooboooobobooooboooobobooooboooobOoooon
gboobooboobuooboooboobobbobbobooboobooboobo
gbooboobgoobgooboobooboobooboobbooboobooboon



boooboboooboobooobooboboooobooooboboooooboooon
gooobobooooboobooobooobooboooooboobooboboboooobooooo
gooobobooooboobooboooboboooooboobooboboboooobooooo
oboooobOobooobooboooooboooooobooooooboooooobooobon
ooooOoboboooobooboooooboobooooobooooooboooooboOooboon
ooooobo0o0ooDbDo0oooobooOoooobo0ooooDOboOoooDbDoOOooooDooOoenOO
ubbooboboooboobooobooboobooooobooooboboooooboooon
goooobobooooobooobooooboooooboobobooboobooobooboboo
gbooobooboooboobobooobooooboboooooboobooboobooooon

0000000000000 0000O0O000o0o0O0DUoOOOoODOoOoOoUooOoo
0000000000000 OoO00ooO0o0oOO0oU0OoDOOoOooOoOOo0ooDOoooo
gooobbbboooobobbobboooooubbbbooooobbbboooooo
ggogobbobobdoooooboobobboboooooobobboooooobbbboooooo
000000000000 00 ASIC(Application Specific Integrated Circuits] 0 0 0 O
0000)000000O00OoASICO00O0O0O0O0OOOO0OO0UOOO0DODOOOUOoDOO
00000000000000oO000o0DooOo0o0DooO00DOoOOoOooooOoOoooOo
gooobbobboooobobobbobbbbdooubbbboooooubbbobog
ggoobobbbooooobobbboboooooub bbb bbboooUoo
00000000d0goggooooooooooooooooooooooooDoOoOoAsIc
O000ooO0o0oOoooMosSOUOOOOOOOOUOOOODOOOOoOMOSOOOOOO
0000000000000 0O0O00oOO0o0oDoooOoUbooOoOn

goooboooobooooooboooboooboboooobooboobooooo
gboooboboooboobobooboobobooooobobooobobooooobooooon
oo0oO0o0O0O0O0O0OOODODODOODOOOOOO0OO0 100kHzOOOOOOOOOOooood
gooooOoOoOoOOOOOOOOODOOOOOOOOOOO (BPROOOOOOCOCOO
ubbooboboooboobooobooboobooooobooooboboooooboooon
gooobobo0ooboobooboobo ADOOOODODODOOOODObOODODODOOO

0000000000000 O00DOOo0bO0o0bOO0o0bOOooADODODOODODOoOOooOon
000000000 BPFOODDODODOODOOODOOASICODOODOODOODOOODOO
O O O OTA(Operational Transconductance Amplifiel 0 00000000000 Gm-C
0000000000 oooDodooooooooo oTAd0DOooDOoooOoooOon
0d0000Db0o0oOo-20dBO000000OOO0OODOO0OO OTAOODODOODOOOOO
0000000000 bO0O000O000O00DO0o0DO0oDbOOooDoOon otTAODOOOoO
0000000000000 0O0ODO OTAODOODOOODOOODOOoOobOoooOoooon
goo-sodBO0 0000000000000 ODO0DOODOODOUOOoODOOoOOoOg
gooobbobbooooooo



