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~~~~ =11~ available commercially. Conventional laser diode light sources are widely used in the

15 telecommunication industry and are effective over a wide temperature range. For example,
a conventional laser diode light source is effective over a temperature range of -30 to 75
degrees Celsius. However, conventional laser diode light sources are generally not
applicable to fiber optic gyroscope applications due to their narrow spectrum linewidth and
unstable light spectrum characteristics. These attributes cause sub-interferon;eter effects in

20 the fiber optic gyroscope which result in a poor in-run bias stability and scale factor stability.

In the past it has been proposed to use special broadband lasers as light sources for
fiber optical gyroscopes. Such lasers however are very expensive and, indeed, cost several
magnitudes more than the types of laser diodes presently available for communications
purposes. However, as noted above, while these diodes are available and are inexpensive,

25  they have the characteristic of sharp or narrow bandwidths and thus have not proven usable
for applications which require a wide bandwidth, such as fiber optical gyroscopes.

One proposal to mitigate the sub-interferometer effects is to use only the non-lasing
operational region of the conventional laser diode as an operational light source for
operating the fiber optic gyroscope. A drawback of this proposal is that the power level of

30 the non-lasing operational region of the conventional laser diode is very low. Therefore, the
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We refer to this specially varying signal as a dithering signal by analogy to the
technique used in telecommunication, such as television broadcasting, representing the
entire gray scale of a picture by picture elements with only one of two levels ("white" and
"black") in which a multilevel input image signal is compared with a position dependent set

20  of thresholds, and picture elements are set to "white" only where the image input signal
exceeds the threshold.

In one embodiment of the invention, an analog dithering system is provided for
generating an analog dithering signal. In another embodiment of the invention, a digital
dithering system is provided for generating a digital dithering signal. The analog and digital

25  dithering signals can be used in a plurality of applications where a variation of a light

source's drive current is warranted, such as in a fiber optic gyroscope.

We have found that when the dithering signal is provided to vary the laser diode
drive current of a light source used to operate a fiber optic gyroscope, there is a significant
30  improvement in the in-run bias stability and scale factor stability of the gyroscope. Further,

the inventive system and method realize an ultra low cost light source that can operate in a
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a fiber optic gyroscope illustrative of a further specific embodiment of the present invention.

15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Turning now to Figure 1, there is depicted one specific illustrative embodiment of
our invention, comprising a fiber optic gyro  that can be driven by a light source 11 which
is a conventional and inexpensive laser diode. As isknown the gyro  includes a fiber coil

20 13 andan iﬂtegrated optics chip 14 which includes a polarizer 15. The light source 11 is
incorporated in the power control loop 17 which also includes the coupler 19 connected to
the light source 11 for transmitting the laser beam to the gyro  and also connected to
photodiodes 20 which receive the returned light beam from the gyro. A photodiode 20
is connected through a transimpedance amplifier 21, a variable amplifier/filter 22, and an

25  analog to digital converter to a field programmable gate array 24.

In accordance with our invention the field programmable gate array 24 creates a
dither pattern generated by and under control of a digital signal processor 26. The dither
signal appears on the output 29 of the array 24 and, after passing through a digital to analog

30 converter 30, is applied through the light source drive circuit 31 to the light source 11.
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To understand the significant difference in the output of the conventional laser diode

in accordance with out invention, as depicted in the embodiment of Figure 1, and without

20  our invention, reference should first be made to Figure 2 which depicts a typical spectrum

| generated by such a conventional diode light source, but without the dither signal drive of

our invention.

The amount of photons emitted from a conventional laser diode light source depends

on the drive current injected into the laser diode light source. Beyond the lasing threshold,

25  light power emitted by the laser diode light source is almost linearly proportional to the
supplied drive current until the light power reaches saturation.

Figure 2, plots the spéctrum as a function of power (uW) and wavelength (um) for

a conventional laser diode with a standard drive current applied. It is noted that the

spectrum is obtained by four snap shots using a spectrum analyzer. The spectrum variation

"30  from one snap shot to the next can be easily observed. The amount of protons emittéd from

a laser diode depends on the device current injected into the laser diode. Beyond the lasing

threshold, light power emitted by the laser diode is almost linearly proportional to the
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The estimated wavelength variation factor is the ratio of the standard deviation to the

average. The ratid is expressed in terms of parts per million (ppm) and it is an indication
25  of scale factor stability.

By varying the laser diode drive current, as with a dithering signal as depicted in the
embodiment of Figure 1, we have found that the stability of the laser diode spectrum is
significantly improved. With reference to Figure 3, there is a chart illustrating a spectrum
of conventional laser diode light source where dithering is performed according to the

30 present invention. Similarly to Figure 2, the chart of Figure 3 plots the spectrum as a
function of power (uW) and wavelength (um). It is noted that the spectrum of Figure 3, is
obtained by four snap shots using a spectrum analyzer.

It can be easily observed from Figure 3, that when varying the laser diode drive
current, i.e., performing the dithering method of the present invention, the stability of the

35 laser diode spectrum and its linewidth are significantly improved. The supplied varying
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By comparing Tables I and I, it is observed that the estimated wavelength variation
shown in Table II is 23% of that shown in Table I. In other words, the scale factor stability
is improved by at least 4.4 times by applying the dithering method of the present invention

20  to the drive current of the laser diode. _

The amplitude and frequency of the dithering signal affect the effectiveness of the
dithering method with respect to varying light sources. Therefore, a dithering signal having
specific characteristics is advantageously provided to optimally stabilize and improve
linewidth of a laser diode spectrum of a particular light source.

25 We have observed that the wave-shape of the dithering signal does not affect the
effectiveness of the dithering method of the present invention. Accordingly, the wave-shape
of the dithering signal can be any shape, including pseudo random noise, white noise,
square, sinusoidal, triangular, and combinations thereof.

The dithering method of the present invention can be implemented efficiently using

30  either analog or digital systems to generate the dithering signal. These systems can be used
to adjust several characteristics of the generated dithering signal, such as amplitude,
frequency, phase and waveform. While one specific technique for generating the dither
signals for driving a laser diode is depicted in the specific illustrative embodiment of Figure
1, other dither signal drive systems, either analog or digital, can be employed, as discussed

35  below with reference to the embodiments depicted in Figures 4 and 5.
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function generator 302 can al so
generator 302 generates an analog function signal having the selected waveform or signal

type. The analog function signal is transmitted to the adder 308.

During operation, the DAC 304 is also turned on for converting the dc level signal
received from the DSP 312 to an analog signal. The analog signal is transmitted to the laser

20  diode drive circuit 306 causing the laser diode drive circuit 306 to generate a current drive
signal. The function of the laser diode drive circuit 306 is to convert the input voltage level
to the current level as required by the laser diode. Also, impedance matching and
amplification circuitry can be included in the laser diode drive circuit 306. The current drive
signal is transmitted to the adder 308.

25 Hence, the adder 308 adds the analog function signal, i.e., the signal generated by
the function generator 302, and the current drive signal, i.e., the signal generated by the laser
diode drive circuit 306, to provide an analog dithering signal. The analog dithering signal
is transmitted to the amplifier 310 which amplifies the analog drive signal including the
variations caused by the dithering signal, before transmitting the dithered analog drive signal

30 to the laser diode light source of the fiber optic gyro.
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from t he 85t% eigaleh 307dp Bgjost B aripLvHs. BRabessy SPgRapoiss ol Bheansraed | o
the | 20 o4l Lo S oY . I o dri . it
302 tgsgcragler at %% cu:‘;ﬁr%fréft%1 Irn:'ruve ‘%“F%ﬁg"rr iﬁée uIr)lcq [ 5%%@10@%@8&53@%31@' ;CUI

drive Xi r conttmplifed thattthe fimetion perefator 302uan \be Ipkdtdaninel &ith 4 §&t b fhsEUEH Rt
| evel as required by the |aser_ diode. Al so, inmpedance matching and

anpl i fi cat9 @Homaticallyadinstiha applitude, firguendyrandfos phase of thei andlogdnetionsignalii t
306. Th dr i ' | i St i tt to t.he ad 308. 25 :
the adder 306 SHE rehEnelotRune 5 Mo SEphbiock dissrefinl L digal vgiemmion: o
by the fyggdh Sl sigh? Bﬁil\f#hf EfaHh e ' i

siygnal ege%er ate %sa?%e Iaséer foé?géc?laeécdri eocrzl rCu%[ﬂlg%:gjﬁ'vigg&%})gj\kﬁe&ogﬁ@e

anal og di presentinventignaThe digitalsystemgs desigmatedragnaraliyiby reférende rmsdrall400dinio t he
arrpli{der,30vx/nich nplifies the_anal og drive signal including the
vari atq onctudes adigipl sigeal proqsesor (3SK)498e2 dighalrtorapalog spryarter (PHC) KB4, dindher ed

anal og dr| ks 30 to the | aser diode light source of the fiber optic
gyro. WO B%?’}%!}%ﬁlﬁ%| USOL1/ 09492 8 The anplitude, frequency and/or phase

of the anal og MDiiHgicPerationBithe BipitalXystel 408! 86 DSPUIARAY H Ard'h Rhtdle
system 300 using control knobs, buttons and/or switches on the “function
gener at or wageform is s¢lected either antoniatically, orf manpallyioya acahtad ppivel SEhotvatdform

aser di of® PP gHeced fiocd & rouy wRiRBREURLFAPE STAE. SHEOIdACRRBENg. A at or
02 ST, PRoRERMEBSIN Uarafl s RSZLbAS U SHAGER SR il
the selected waveform.
The digital function signal is transmitted to the DAC 404 which converts the digital
function signal to an analog dithering signal. The analog dithering signal is then amplified
by the amplifier 406 before it is transmitted to the laser diode light source.
20 ~ The DSP 402 of the digital system 400 can be programmed with a set of instructions
to automatically control the characteristics of the generated digital function signal. That is,
the amplitude, frequency and/or phase of the generated digital function signal can be
automatically adjusted, which in turn causes the adjustment of the amplitude, frequency
and/or phase of the dithering signal to provide minimum coherence length of the laser diode
25  light sourée. It is contemplated that the DSP 402 can also be manually controlled via a
control panel for adjusting the characteristics of the generated digital function signal.
Preferably, the analog system 300 of Figure 4 and the digital system 400 of Figure
5 provide a dithered drive signal having an amplitude of approximately four volts and a
frequency of approximately 40 kHz.
30 Accordingly, our invention provides a system and method for improving spectrum

linewidth and stability while using the lasing region of a conventional laser diode light



Wt:'h reference to Figure 5, there is shown a block diagramof a digital
system f rating the dithering signal for use according to a further
i1 ust raﬁh’gﬂg'ﬁggdi nent of the present invention. The di glf‘%évs"é%@%m i's
desi gnat ed generally by reference num@ral 400 and 10 includes a digital
si gnal processor ((iDSP) 402, a digital -to-anal og converter (DAC) 404, and
an anpl i f i &uresyand paerengpegifically peyidss fonen dmproved estaptic4fy@oscohe ubiRE 102

ranual 1y vearanorR] Pt s R ok i Bafe e andioesiod arescabety

whi ch i ncl ysiRg, 'h@gg}tbQQ%asq ' j b d : [.nations
t hereof. Accor |n‘éll y, the sﬁo?gﬁgéﬁ?%éﬁﬁﬁﬁ?lﬁﬁ@gh?ﬁggrg’gf%%-
having t heAlthelugh thevexaatretor shapd btthdidithering §ignaltdoeinnet 4ffeet theStdbilag oihd ed
to the DAC 404 which_converts the digital function signal to an anal og

di t her i’ng SRegfrum sigrpficantly we haveiaund thet samepeommenlysed avaplableisignal pajtetrise
anplifier e Ll sm o0 the.|l aser. di ode |i.ght saurce, 20
The DSP 40%9“?)% *Pst éfg{‘g? gii‘%dé’ﬁ‘ é§1§€e%8%\gen aB@ Sb‘*"é&ﬁ&hﬂ@&e’mﬁ both wgatul and

i nstruct i opactidadfo? erpIayimhdiwith tRORirbRbpd. 8 2665 ithSdu BRveltfi ated
digital fug%fi on signal. That is, theparrpl [ tuggbﬁﬁ%%@fﬁg%%?gﬁ%ﬁ%e of
t he gener athedduveyicuerentf witht & olithet gignlal,cthe dpectramt inewitittalbhy seabiilikyt 6€1 therhi ch

in turn causes the adjust t. of the anpl,itude, frequenc and/ or phase of
t he dither P9 eEﬁ‘?j}?éraS %SIBH%GSIHéOWH RF SRRt ewroady ﬁ%¥h@r thetronventionaldi ode
25 light s [ fgg#s 2 n._also be manual ly
contr g:ml edpﬂ\gﬁlf';(ﬁ%dEJ %agnb[%reglﬁmﬁ ane ﬁ%&g@gjﬁﬁrg % ?ﬁgﬁtﬁlﬁeé%gﬁgggxcoﬁ%%est ics of the
gener at ed di gi t Whileuhepriesent Bivertivh has eaidescriBed in il WittteBTerX ¢ ﬁx@‘sﬁ%ﬂi@f

Figure 4 and the digital system 400 of Figure 5 provide a dithered drive
si gnal havémbodimentspthiey @remete exgpplacy applisationso iFhuspit tis toeleoclearlyf umigrstowly of

approxi matgly 40 kHz.. 30 Accor di ngl our .invention pvides a system and
Tt hod  or CEHBRRY, VHGehe it b mads beavanssiifieh iodhe o1 mithin i seone and gpicihet

| asing reging r&tenﬁns;&ﬁmmsicreﬂaédﬁ;aﬁ%rclﬂngde light WO 01773377

PCT/ US01/ 09492 9 source, and nor'e specitically provides for an inproved

fiber optic gyroscope using a conventional |aser diode as its |ight
source. Qur inventive system and nmethod, as descri bed




above, provide a dithering signal for varying the drive current of the
| aser diode |ight source. Although the exact wave shape of the dithering
signal MWeINABTaffect the stability of the 5 spectrum siBETAUBUANMI2Y, we
have found that sone comonly used av# | abl e signal patterns, such as
pseudo random noi se, square wave, and sinusoidal wave, are both useful and
practical for MWHANISGLAIMEDIIS: gyroscope. |In accordance with our
i nvention, by varying the drive current with a dither signal, the spectrum
linewidth and stability of the conventional |aser diode |ight source are
signifjcantly knproved, so.that the conventional 10 |aser diode can be
enpl oyfed as thg' | gﬁtﬂggqugg ﬁgqscgpefgogépps&ﬁi c gyroscope. Wile the present
inventd on has Regj), described in detail with reference to the specific
enbodi ments, they are nmere exenplary applications. Thus, it is to be
cl ear 13y under safiber opticainpuifoy theawdilat i ons can be nmade by anyone skilled in

t he present invention as defined by

the arf within the scqpe.and spirit of ) o

the cl‘i ms. W%Fvg@ag“{beﬁffQ]émfllégwd@@ald\ﬁbﬂop@@mvaaﬂls: 1 1. A fiber
opti C gyr 0SCOpPRK,. 218 . COl .fiher optic i.nput for.the cqil, 4
a las ef"rg_ di ode aﬂgés)éeﬂ)éodtl}?%ft}? S‘lné I%Bp‘fi?‘lé%“%%ﬁ?ﬁnﬁg‘?s l?'ﬁlgiadib@ﬁn_‘%ﬁ

drive &€i r fotivafying @ie drivecurftmeto SHi@UReCHON s HAD 418 R3er &i%ge ?)W&ééljd‘é}%ﬁe

di t hering %énal 6 for varying the drive current to sail aser diode so

t hat shi dwideband epticsé signahto seid fibes optid impuZ wi deband optical signal to said
fiber optic input. 1 2. The fiber optic gyroscope in accordance with claim
1 wherein said drive 2 circuitry includes a process or, neans responsive
to said processor f FRE LRl 3 .dj NGasignal., and. neans for
applying a dit he_redqlsi}l"'gnafe go? 223%&&3 @gﬁ%&rﬁ%@dgﬂ%ﬁg G 11W ?reﬁ%al$!%H¥F_

opti ¢ yyr cisauitry inicludesce prasese oy thbars | respondivetie rsaidpReésdos fdrvgenel?atﬁgﬁﬁe' try
includes an adder circuit having one input connected to a dc voltage supply
and a - 3 dihezng signsliand sneaes fa@pplying 2 ditearedsignavottageto saist lagprrdéndst i ng t he
dithering signal. 1 4. The fiber optic gyroscope in accordance with claiml
wherein said drive

1 3. The fiber optic gyroscope in accordance with claim 1 wherein said drive

2 circuitry includes an adder circuit having one input connected to a dc voltage supply and a

3 second input connected to a function generator for generating the dithering signal.

1 4. The fiber optic gyroscope in accordance with claim 1 wherein said drive
2 circuitry includes a digital signal processor for generating a digital function signal and a
3 digital to analog converter for converting said digital function signal to analog dithering
4  signal.

1 5. A method for improving the stability and linewidth of a laser diode's

2 spectrum, said method comprising the step of applying a dithering signal for varying the

3 drive current of the laser diode.

1 6. The method of claim 5, further comprising the step of adjusting at least one
2 characteristic of the dithering signal.

1 7. The method of claim 6, wherein the at least one characteristic is selected

2 from the group consisting of amplitude, frequency and phase.



2 circui try includes a digital signal processor for generating a digital
function_si nd a 3 digital to anal og converter for i sai d
di gi tal fvﬁ(:!lg{)?%#im ghal to anal og dithe“' ng 4 signal. 1 g’%ﬁ%ﬁ%@%gé for
inmproving the stability and linewidth ot*a |laser diode's 2 spectrum said
met hod _conprising the step of applyin a,ditheriqr%_g signal for varying the
3 drivé current8.of tkBemg ofickerm S, reinrths staprofapbing¢amprisss: f urt her

conpri §fi ng%e}lglﬁagﬁégﬁ ag&ﬁ%ﬁ%bﬁ%égast one 2 characteristic of the

di t hering he ne claim®6, wherein the at |east one
char acer i g the aﬁﬂb%ﬁxﬁ:ﬁon 2ighkIORth B 8ipRhIYBei ¢ bl d 1a8kr Afio R HRive it
frequency and phase. 01/ 73377 PCT/US01/09492 11 3 8. The nethod of
claim5, wherein the step of applying conprises: 4 generating an anal og
function signal; and 5 adding the anal og function signal with a signal
received froma | aser diode drive circuit. 1 9. The nethod of claim 8,

wherei g the wavgf or el ol elae 8! WRGkiAe $1a00Bhm of il RE A Gla LM t e

group consisting of square, sinusoid riangu inaton

t hereol. lis bBlecttb droi® thwgroap cohdstingSof sqhiae gsifiudoidal Afiah@dar, WAE toABinati6na!

i ncludes pseudo 2 random and/or white noise. 1 11. The met hod of claimS§5,
wher ei B t Hbergpbp of applyi ng conprises: 2 generating a digital function
signal; and 3 using a digital-to-anal og converter for converting the
digital function signal to the 4 dithering signal. 1 12. The nethod of
claimil, wherejq ! nenUgHRloRldcPim sNGnehe &andidh Hirlcln SfeMheluded eudo
sel ected fromthe group consisting of square, sinusoidal,” triangular, and
conbi n&t i oragdord ahfer edfite nbist3. A system for inproving the stability and
linewdth of a |aser diode's 2 spectrum said system conprising:

1 11.  The method of claim 5, wherein the step of applying comprises:

08

generating a digital function signal; and

3 using a digital-to-analog converter for converting the digital function signal to the
4  dithering signal. '
1 12.  The method of claim 11, wherein the waveform of the digital function signal -

2  1s selected from the group consisting of square, sinusoidal, triangular, and combinations

3  thereof.

1 13. A system for improving the stability and linewidth of a laser diode's
2  spectrum, said system comprising:

3 means for generating a dithering signal;

4 means for adding the dithering signal to the drive signal for the laser diode, and

5 means for providing the combined dithering signal and drive signal to the laser diodé
6 for varying the drive current of the laser diode.

1 14.  The system of claim 13, further comprising means for adjusting at least one -
2  characteristic of the dithering signal.



3 nmeans for generating a dithering signal; 4 neans for adding the dithering
signal to the drive signal for the |aser diode, and 5 neans for providing
t he conbw@ad/7d31t7heri ng signal and drive signal to the | asecTdisogdensop for
varying the drive current of the |aseryudiode. 1 14. The system of claim 13,
further conprising neans for adjusting at |east one 2 characteristic of
t he dit hering gikgnalTh 1S/ e SYyS
claim 14, wherein tk%e\f?s{g%{agifﬁ%%lel:%r act edr?‘?gl?lf%%gtljos%eiﬂe]% ggh #68%‘]& he
group %onﬁloslthag;rmipeaqsisnngdéamphmdu,efmquemmhﬁﬁge_ 1 16. The system of
claim 13, wherein the dithering signal is an analog signal. 1 17. The
system of claim 13, wherein the neans for generating conprises: 2 an anal og
functipn generafor rati nal.og funct.ion signal; and 3 an adder
confi gftjr ed to ggd tt;lglreas%g@%g fcilj%g‘tl ow%gfe&%e%ﬂnﬁsgpﬂd%ﬁn?@é% sigaalf r om a
| aser 4 diode drive circuit to generate the dithering signal. 1 18. The

systemof claim 17, wherein the anal og function generator provides a 2
wavef ok m for tA@. anthGg;ystammfctmmsll%mrein thmrhdsmsgdsngeﬁeﬁﬁﬁ%béﬁl pASesOf

squar SI nuso d 3 trian ﬁj and conbi nations thereo 1 19. The
syste CtW’Pegeé‘FWt %??&P(S‘@giaﬂr@@@lpérﬁl%qﬂ@n&lgnah@ndldes pseudo 2
randomg an 1 aim 13, wherein the neans
f or gener%u?‘irﬁlgg\fg%nplgf]%dsﬁadéﬂ?e alJétefuﬁ 2 Ugppl eV APy a

digitat fdmmdmesirgmatog@afhtamad@thalutgaélﬁﬁa. anal og converter configured to
convert the digital function signal to the dithering 4 signal. 1 21. The
system of claim 20, wherein the digital signal processor includes neans 2

for selectin ormfor c n signal fromthe grou
consi sting 019 uargII ﬁﬂffgqlﬁ’aiﬁ@ef%&iﬂ%af%Wégmmﬁfpfmmvl%h%agof
1 22. 2Thew§§l§foﬁﬁ1f91f th%'aﬁlhﬂg]fﬁnctf‘oﬂrsﬁé}ﬁl ﬁ'ﬁﬁf%@'g%dbgc&ﬁﬁaﬁg bPk Square, l l ft%mﬁgl the

2 generated dithering s
3 triangular, and combmatlons thereof.

1 19. The system of claim 13, wherein the analog function signal includes pseudo

2 random and/or white noise.

1 20.  The system of claim 13, wherein the means for generating comprises:

2 adigital signal processor for generating a digital function signal; and

3 adigital-to-analog converter configured to convert the digital function signal to the dithering
4  signal.

1 21.  The system of claim 20, wherein the digital signal processor includes means

2 for selecting a waveform for the digital function signal from the group consisting of square,

3 sinusoidal, triangular, and combinations thereof.

1 22.  The system of claim 13, further comprising means for amplifying the
2  generated dithering signal.

1 23. A method for applying light from a laser diode to a fiber optic gyro
2 comprising the step of applying a dithering signal to the drive circuit for the laser diode.



1 23. A nethod for applying light froma laser diode to a fiber optic gyro
2 conprising the step of applying a dithering signal to the drive circuit
for the |aser diode. 13 24. A nethod for inproving the in run bias
stability and angl e random wal k of a fiber optic gyro driven by a | aser
di ode, said nethod conprising the stqu applying a dithering signal to
a laser drive circuit for the |aser de and applying the output of the
| aser diode to the fiber optic gyro without reflection of any output of the
| aser di ode back to the |aser diode. 25. A fjber optlc gyro s em havi ng
i nproved in rud4bi add Betedifpr inpipvng thegnaun bigs siability d agl @@5@@
conpri sing, H?ﬁBercq%h Hy&r?veﬂ%g'eﬂgse?dd Q%alcﬁ%'e{hoﬁ'&fimggsmg &t optics
chip inclu ar iy ser aser rlve CIrCUIt for
t he | aser aplplgdg a chﬂxérmgalgsalftora lagepHsivergranitdot therlasst diodé atidapphging dser di ode

drive circujt r .dio being directly c nnect d to the fiber optic
gyro thr oﬁﬁwuﬁs\oﬁ@ﬁﬁsﬁ? i9A¢ H’o”gF ﬁQFl‘S/Opt eﬂ‘yF‘éE’f&‘ ecﬁ‘ﬁgo R QR OEWQ | aser

di ode backstPdibBEbakS8 thlia®FQiode.

25. A fiber optic gyro system having improved in run bias stability and
angle random walk, said system comprising

a fiber optic gyro having a fiber coil and an integrated optics chip including a

polarizer,

a laser diode,

a laser diode drive circuit for the laser diode, and
means for applying a dither signal to the laser diode drive circuit, the laser diode
being directly connected to the fiber optic gyro through a coupler without any

reflection of the output of the laser diode back to the laser diode.



