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The Design of Path Length Controller in Ring Laser Gyroscope for Attitude
Control in the LEO satellite

OB

Eui-Chan Kim

Abstract - The Ring Laser Gyroscope makes use of the Sagnac effect within a resonant ring cavity of a He-Ne
laser and has more accuracy than the other gyros. The Low Earth Orbit satellite for observatory use require the high
accuracy Gyro to control and determine the altitude because of the need of payload pointing accuracy. In this paper, The
theory of the Path Length Control is explained. The electrical design of Path Length Controller is described. The Design
for Path Length Controller is composed of the demodulator, integrator, phase shifter, high voltage amplifier. We apply
the circuit to 28cm square ring laser gyro and get the test results.

Key Words -

.M B

Aoz BARTAY W wAA NAe AE
A% ANRA ZASEAS W PEENE TR A4
wolth AFAYANN AAHE % AIFAY st B4
AEGANE AAY Aolmsk AgHel gol, AN 7

ol&Z = i]ﬁl?*%% 7}114. °‘71 oo "‘% =g 9@
=]

r.

to
s
o,
i)
ox
ol
ok
e
rL

Y BAo] o, 944
Hﬁiﬂ mﬁo}‘?} H2 949 AAMA
3} 7‘} 127} AMgEEY 7HERE 7HRA

| HE mgho] AF TAsA G;, A}
Aw yol, o2 #A7|7)9 Egol HFY F
7R Ak B3 g4 w@AA shuzte] 1A
& Fale AAE #BE2A4L AAEAR ¢ Aoz
FOG(Fiber Optic Gyro)} RLG(Ring Laser Gyro)%
4 Fo ol g AHEe ol kA A ]
ol A ztolz(0]3} R G)‘:‘ Sagnaciti Al €&
|3t M2 wig) Wgos Agsie Lo AFFTL i]**"ﬂ
AsiA FEHE 48 ]%OH: AaEy d9x 9 obA
o] & AolRolty ey} FHe 2xrt WEled
olA &Z7|e Holrt Walso] oA o] W3]
HlolojA 0 g 2YFT E =RAE 232 Zo]y)
sietd delx e el dASA stz FAZA7Y 7]
SWEH HA AA H4AG 7)Ee)

oX ol *
) A
o 1o
r 2,
] ._Q. prah
T oo
°§1 a0 o
o
i) l'ﬁ
S
N

fo u
= a4
o mn i orle op

o&‘il’diﬁoﬁ,r}o&eiﬁlﬂ
oﬁ:‘.":o‘?‘;nh‘,lﬂrlf
o?f,

_‘Qr

2. 8 dlolx xtolz

21 8 aolN Xtolz FH

Ring Laser Gyroscope, Path Length Controller, Demodulator

¢ BAE 45 BA5A P ol¥ ¥ RLG %49 53
Ao 943 Fzr] Aol Wzge RLGY T4 E&9 A7
9 =45 wgAA RLGY F83% 93 2%le] AEASF
o W& zdstA ®oh 1RE RLGY EAE E9%
AF7E 081 BAE AHE3tE Bo] o4 Holr} L2yt @

ZF AF7E 09 BRAL EASA Zonz dAE dUF A
7 giE 50x10 /KY Aol I%F At oF
50x10%/KQ ceramic-glassE A%t} £33 ceramic -
glassE A& HE @ RLGY F2F2=Q -40TelA 70TA
o]l A4 RLG £A41¢ Hdi¥sls i 2~3um FEolth 1
HY RLGY EA4EZ o|F3 i= ceramic-glass’t EH o2
SRS drix = F9 2%t WA HE RLG
ZA47 #2814 #AAsA 2@ oy @ RLG A9 #
% W3S RLGY #72 #3E zdsA =9 47442
2 HALASFY W3E MAA Y £ 2% Wil
)3 RLG #7242 dole ¥3aE sdsty] HslA RLGAA
£ B7FE Fe) zW/E }%ac} RLGE #¥o2A

]_,] 74§7]_ Jﬂr_;_].z}-,] X—l
g ded. 2ER ¥
gaaaz 3719 7
C

, 4
i@.%ﬂor gt la H%M HW?&—‘@— vtk Ralm
g FAstd A71Hd AEE ol gstd @
Zolg x¥¥ F JU=EF dtojok #h 1¥ 12 RLG
.]

- 341 -



Y TEEOms .
za3) Y wmoi

i BeatSignal
Processor
— o

. dere
Crossng

i
! Anode T

— 228
RIGII
I8 1. RLGE P
Fig 1. The Configuration of Ring Laser Gyroscope
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Fig 2. The electronic part block diagram of Path length
Controller

3.1 dHolx ¢EI| 4A

RLGS #A2E 4 dAsA §7] fst 29 2904
HaFEo] veld FEy mojxd AYE rieted ¥AG
2 olEANY, g Jdzg FEs AT AdH

o.:.‘ F AF 27 "WedA 9. o RE
s olE 472 1A -180~180{V1el FZ 32t
CMRRE =ZLAE7) Asld EdA2EHE 7449
A 2Z2528 MASE 219 39 TF

,;1_

¢ ok ob nn

b oo g 4o W
o W

de 2 ko gt u
W oo

fl b
}'U-': Dﬂ‘l
2
MM
I

I3 3 HUR EUE M8 EEIE

Fig 3. The differential amplifier with constant current source
4. Zolz AME

PLCAH o1 & %E Az FEd9 HuPg 7PLeR
ofz wd A¢L stste] BHZ HolE sweep T
7t AR biasE 1Y 4914 Bt ved B&
o] HAYS sHeteE Ae BAZ HolE sweepdtt Ao
o ol emuisiel g BHE ol WIE RAE A
ojt}, Ald¥ RLGE #7427 28cmoln, HAAFI
0.28mAolt} ulojolag] tAEE 9% A F¢Y =8A
Walel:  dlololAxel  WEE L EF  HAK(standard
deviation)= VERE Zolth 2:wzle] W2 FAHZ Holg
H3le 7RskA ®atn PLCAY7F 5% &edd &8
o] el Faet] o} wlelola AR W 3

HE 8

.

- 342 -



e Tk 2" 5o NE BAE AoldEE Heste 2
E FHE AE3Y 0~60T 25F ®3A Ngdsn =
ol T4 BEHY HuHAA TS dASA §X
He e gAstg,
-9.06
" ~ e
-9.07 4 . . ]
-9.08 \‘\\ -
Y ; L]
o 809 N R
£
g-g,w- '\\\ -
g o1 ] -' . ‘/’,,.,............. S .
3 ] - u
-9.12
-9.13 4 ;
4 . 5
914 *
T T v T M T T T
-20 -10 0 10 20

The applied voltage on the piezo (V)

lOb

07 4 FHAL fIx Heo w2 HEHo W
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