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Abstract: To ensure the safety of spacecraft in orbit, the detection of real-time monitoring of the orbital space
environment and obtaining the surface charge effect data are required. Based on the analysis of orbit charging environment, the
mission target is determined and the scheme design based on the protential probe and the current probe is completed, including
the probe design and the circuit design. This detector is a key step in the measurement of special effects in space environment,
which lays a solid foundation for the measurement of more parameters of space effects.
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Fig. 6 The comparison of the input and output of the potential measurement circuit
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Table 1 The results of current probe

t circuit
ﬁiﬁ%@,{ﬁ{;{:)\, *ETU\[E?/\ETT[E{% measurement circul

i AHLIiL/NA it HUR/V
B L 0 4.509
FOL A I e AR 01 4.491
-5 3.621
2 -10 2.734
-15 1.846
/ -20 0.957
| -25 0.07
©q =30 —0.818
PR R R =35 ~1.706
; = . 40 -2.593
B 7w RARK 2 R e K R B 45 -3.481
Fig. 7 The test connection diagram for *2(5) 45‘322
current probe measurement circuit 60 6145

MFRESS R A, 220 i v i e 2 v AR 4
NG R TR AN (0P )
Y =0.1776X +4.5088 (7)

6

4l 7=0.1776X+4.5088
R=1

2

0

SR X SORARIE, B0 nAs Y MRHBE, B

Hih Ve S

3.2 RERAIFRKIFE 3 72
R IR S S g 2

H O ) O 2R o LA o R A A 28 10 06 1) B =5 A 6
5'4x10_4pf ig‘?}?‘}iﬂn@ 9 i _§70 —éo —So —40 —éo —éo —io 6 10
B L R RS HE, — OB R R,

input current/nA
A2 L. it F R A 2L TR B A L Rk i o VS ‘ .
B - Fig. 8 The calibration results of
VS(t) = C, +C, 20 +%J‘é VO(t)dt (8) current measurement circuit
HEE
P—al EES e Y _
c FEHLIE BERRIL

i i

LA SH AL I

B9 W /EX AR R REGETFERE
Fig. 9 The principle of capacitor voltage divider sensor plus DC high voltage calibration




2020 4F 11 H E M E F - 55 -
Wk RC, REK, 5 1o RN, N
vs(,) =SS pow,) (9)

BRI EARANE 10 Fr7s o Eh A G RTINS AR s, ARIEFTin s, AW A 5 5
A bThe 7EdAGEr L, R e O R B R AR A 25 2R

amplitude

14:52:22  14:57:22 15:02:22 15:07:22 15:12:22

LD 4550 1300 505000506000 1504 D910 13900 500090613 Y00 LA GV G T0S0L T L0 £ T T TS M A A ey

6
5
4
3
2
1
0

R R R R T TR AP 0L L A SN RS | T T T 3

I L3 SRR N B B

15:17:22 15:24:22
time
A 10 &R@EfonELR

Fig. 10 The surface potential measurement results
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Fig. 11 The calibration results and theoretical results of high votage analog source of surface voltage probe
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