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OPTICAL POWER SPLITTER INCLUDING A Z1G-ZAG
BACKGROUND

16001} Communication architectures may involve optical signals and interconnects 1o
broadcast a signal from ong node to a mulhiude of nodes. A splitter may be used to split 8
signal into 8 multitude of signals.  However, the sphtter may be associated with costly
materials and manufacturing steps.  For example, a sphiter may include expensive optical
elements, partial reflectors, and fiber terminals that are to be assembled and actively aligned
using a complex procedure involving shinmyg a light through the device, detecting its

performance, and adjusting the components accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

{8002} FIG. 1 is a block diagran of an optical power splitter sccording to an example.
{6003} FIG. 2 18 a sectionad side view of an optical power sphitter according o an
example.

16004} FIG. 3A 15 a perspective side view of an optical power splitter according o an
example.

{0051 FIG. 3B is a perspechive exploded side view of an optical power aspliter

according to an example,

{0006} FIEG. 4 15 g sectional side view of an optical power sphitter according o an
example.
16007} FIG. 5 i3 a chart based on reflectivity assocnted with taps of an optical power

splitier according to an example,

00081 FIG. & 1y 3 chart based on loss deviation associated with taps of an optical power
sphitter sccording o an example.

{0009} FIG. 7 is a flow chart based on a method of splitting an mput signal according to
an example,

{0016} The present examples will now be deseribed with reference to the accompanying
drawings.  In the drawings, like reference numbers may indicate 1dentical or fimctionally

stmilar elements.
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DETAILED DESCRIPTION

[6011} An opbical splitter may provide mudtiple output signals based on an nput signal.
Optical splitters may be based on a zig-zag architecture (o reflect and split the input signal,
providing a compact design that may achieve very low losses. However, sphitters based on
zig-zag architectures may be costly to implement, based on components such as optical
elements, partial reflectors, and liber termunals. A reflecior element, which may include one
or more discrete reflectors, may rely on multiple different production and assembly
processes. For example, producing a reflector element may involve seven different reflecting
wafers associated with seven different target rellectivity values. Fach discrete reflector
element may have a large aspect ratio, and may be sensitive to surface variations when laving
them flat against a zig-zag slab. A reflector wafer used to produce a reflector element can be
subject to stresses, including when applving a dielectric coating ot elevated temperatures
associated with dicing, and bowing when dicing the waler into discrete veflectors. Complex
alignment for placement and mamtaining an alignment position with fugh accuracy (e.g., to

cure @ glue holding the reflector element in place) may be associated with sigmficant vield

penalties.
6612} However, various techniques may reduce costs gssociated with implementing zig-

zag architectures for optical splitters. For example, a number of reflector elements may be
combined, reducing the overall mmmber and minimizing depositions and other fabrication and
assembly steps. A reflector element may be monohithically stractured, and may use one
wafer to further reduce a number of production steps. Thus, device yield may be improved
dravnaticallv,  Assembly cost and complexsty mav decrease, associated with assembling a
fewer number of discrete reflectors. A reflectivity value may be obtained by deposition of a
coating directly onto the zig-rag, i contrast to dicing a discrete reflector element from a
wafer. Additional technigues may mvolve mechanical designs to enable passive alignment
assembly, obviating production steps associnted with active alignment such as shiming a hght
through a device and using detectors to venify device behavior. Devices may include design
tolerances, using appropriate mechanical features, to facilitate passive alignment assemibdly.
Multiple componenis may be physically combined o fix thetr orientation relalive to each
ather, thereby avording an abgnment step for those components.

16013} FIG. 1 15 a block diagram of an optical power splitter 100 according io an

example. The optical power splitter 100 may include an inpat optical element 102, a zig-zag
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14, and a reflector slement 106 {o receive an inpul signal 110 and produce a plurality of split
signals 112, Thereflector element K may mnclade at least one reflector 1%,

[a014} The mput optical element 102 may receive nput sigaal 110 from an inpuwt Hiber
{not shown m FIG. 1), The input optical element 102 mayv optically manipulate the mput
signad 110, For example, the input optical element 102 mayv expand the inpul signal 110 and
pass the input signal 110 to the zig-zag 104

6015} The mig-zag 104 may receive the input signal 110, as processed by the input
optical element 102, and produce a plurality of split signals 112, The xig-zag 104 may
produce the spht signals 112 based on the input signal 110 bouncing back and forth i the
zig-rag 104 and splitting off split signals 112 using the reflector element 106,

{8016} The optical power splitter 100 nwy provide benefits that enhance
mansfacturing/assembly efficiency, reduce device cost/assembly complexity, and ncrease
vield, for example. The reflector element 106 may nclude a total nomber of discrete
reflectors 108 that is fewer than n-1, where n is the number of split signals 112 produced.
The put opiical element 182 and the zig-zag 104 may be integrated as a one-plece
monohihic mput element 1o fix the ortentation of the input optical elemeant relative to the zig-
zag. The reflector element 106, wcluding the discrete at least one reflecior 108, may be
applied to the zig-zag as a reflective coating. Components of the optical power sphitter 100
may be structwred for passive alignment, such that alignment of the components may occur
by assembling the components without a need to verify and adjust orientation by active
alignment using a hight source to check alignment,

{89171 FIG. 2 is a sectional stde view of an optical power splitter 200 according fo an
example. The optical powser sphitier 200 may include an mput optical element 202 to receive
input signal 210 from an input fiber 211, a zig-zag 204 to split the mnpat signal 210 into split
signals 212, and an ountputl optical element 216 to couple each of the split signals 212 with a
corresponding one of the outpt fibers 213,

{0018} The input optical element 202, zig-zag 204, and ovtput ophical element 216 may
be assembled together based on snap-together assembly using assembly aligmment structures
forming a part of each component. Components also may be assembled together based on
structural components such ss at least one passive alignoent mechanical support 2320 A
cormponent sy include & via o accommodate the mechanical support 2320 Stractural
alignment may be based on g first spacer 234, a second spacer 235, and other spacers not

shown. Multiple mechanical sapports 232 and spacers may be used, including gse of an
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upper mechanical support 232 as shown, and also a fower {or other ortentation) mechanical
support {not shown) pagsing through a lower area of the components. Pins and spacers may
be used 1o align elements. For example, pins may be used 1o mechanically align components
along an x-axis amd a y-axis, and spacers may be used to mechamcally ghyn components
along a z-axts. Mechanical support 232 may be keved to provide rotational alignment about
the axis of the mechanical support 232, and multiple mechameal supports 232 may be used to
stabihze components, Thus, the components may be passively aligned based on physical
interactions with each other that cause the components o align when assembled togsther,
bvpassing a4 weed for time consuming orientation and position adjostments of each
conponent.

{6019} The iput optical element 202 may nclude an inpat fber receptacie 224, glue
trench 228, and input tens 220, Other techimiques may be vsed to couple the input fiber 211 1o
the input optical element 202, such as non~glue-based friction retention, v-grooves, and the
hike. Toput fiber 211 may be a one- or two-dimensional array of fibers, and input fiber
receptacies 224 may be spaced from each other io facilitale efficient fosertion of multiple
wiput Obers 211, Inmst fiber 211 may be inserted e the fiber receptacle 224, and fber
recepiacies 224 may be spaced from each other with a sufficient pitch to simphiy fiber
toading, and thus forther reduce assembly difficaltvicosts.  In an example, the pikch
associated with spacing of the input fiber veceptacles 224 from each other may differ from a
pitch associated with a tvpical molti-fiber comnector, such as fixed mult-fiber inputs
including mechanical transfer (MT) ferrale connectors associated with multi-fiber ribbon
cables, where fibers in the MT ferrule connector are spaced from each other at an indusiry
standard piteh of 250 micrometers. MT terminals may be associated with very high cost due
to precise mechanical requirements associnted with comtact mating. Such costs are
exacerbated in the case of multi-row conneciors. Thus, cost savings are achieved based on
the [eatures of the input optical element 202, by avoiding a need for MT ferrule connectors.
Simtlar savings may be associated with the output optical element 216,

60261 The input optical element 202 may enable the put fiber 211 10 be inserted
toward topul lens 220, and the input fiber 211 may contact input optical element 202, The
wmput fiber 211 may be cleaved and/or include a face that s not fush with the receiving
surface of input optical element 202, The input optical element 202 may include a gloe
trench 228 that may be filled with a glue to secure the input fiber 211 to the nput optical

element 202, The plue may be used to enhance optical coupling between the wput fiber 211
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and the mpul optical element 202, despite any cleaving that may be associated with the fnput
fiber 211, The optical slement 202 may be associated with pigtailed components, due 1o the
ahility {0 add a pigtail fiber by inserting # mio the input fber receplacie 334, Optical
coupling may be enhanced based on the proximity of the input fiber 211 to the mput opiical
element 202.

j6021] The input optical element 202 is shown based on two pants assembled together.
However, the input optical element 202 may be formed of a fewer or greater number of pats.
Input optical element 202 may be made of glass, using lechniques such as uray-scale
tithography. In an example, the inpat lens 220 may be formed separately from the wnpat
optical element. In another example, the mput opuical element 202 may be a single part. The
mput optical element 202 may be formed by molding or other technigues, for example. A
fow-cost molded plastic process may be ased, saving costs compared to using glass and gray-
scale hthography., Molded plastic elements may be designed so that cleaved fibers can be
loaded and adbered directly on the optical elements, elimingting the use of costly fiber
terminals.  Accordingly, input optical element 202 may be mass produced and mayv include
features for elficient assembly. The wput ophical element 202 may pass the mput sigaal ¢
to the zig-zag 204.

(6022} The zig-rag 204 may be associated with a reflector element 206, winch may
include at least one reflector 208, Reflectors 208 may be implemented as monolithic
dielectric reflectors, and may be implemented as diserete reflectors.  In the dlustrated
example, the reflector element 206 includes two tall reflectors and four short reflectors,
alihough the lowermost reflecior may be onutted. A reflector 208 may be associated with
passing a portion of the input signal 210 as a split signal 212, and reflecting a portion of the
input signal 210 back into the zig-zag 204, A all reflector may be associsted with muliiple
sphit signals 212 and multiple reflections, as shown in FIG. 2. The input signal 210 may
bounge back and forth in the zig-zag 204 by reflecting from the reflectors 208, creating a
plurahity of spht signals 212, In the ilustrated example, eight split signals 212 are created,
using six discrete reflectors 208, Thus, =¥ spid sigaals 212 may be produced using fewer
than n-1 {i.e., five) reflectors 208, Each split signal 212 may be an aray of nwdtiple split
signals (e, muluple signals stacked along an axis extending perpendicular o the page of
FIG. 2y, Using a fewer number of reflectors 208 {e.g., fewer than n-1), including tall/short
reflectors each presenting a single refllectivity value {or multiple output split signals), may

result in unequal power across the split signals {(2.g., anequal output tap power, where a tap i3
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assoviated with a split signal being output).  However, because the example zig-zag
archtectires described herein may provide low-loss power splitting, even the split signal
output taps that are lower in outpud than the other taps will have sufficient optical power to
form g reliable optical link.  Algnment of the xg-zag 204 may be provided by the
mechanical support 232, {first spacer 234, and second spacer 235, The split signals 212 from
the zig-xag 204 may be passed fo the output optical element 216.

{16023} The output optical element 216 may include outpot fenses 222, glue trench 228,
and output fiber receptacles 226. The split signals 212 may be received at the output lenses
222, and coupled to the output Gbers 213, Although eight outpat fbers 213 are shown, a
greater or fewer number of output fibers 213 may be used, and each cutput fiber 213 shown
may represent an array of multiple output {ibers. Similar to the input optical element 202, the
outpast optical element 216 may include glue trench 228 to secure and optically couple the
ompit fibers 213 1o the ouiput optical element 216, Sinular to the input optical element 202,
the cutpul optical element 216 may be formed of a fewer or greater number of parts than the
dHlustrated example, e.g., may be molded as a single unttary piece

{0024} FIG. 3A 15 a perspective side view of an optical powaer sphiter 300A according (o
an example. The optical power splitter 3004 may include an input optical element 3024,
zg-zag 3044, and output optical element 316A. Alignment may be provided by mechanical
support 3324 first spacer 3344, and second spacer 335A. The input optical element 302A
niay mchide an input fiber puide 314A and wyput fens clement 315A. The zig-zag 304A may
include a reflector element 306A mcluding ore or more reflectors 308A. The ouniput optical
element 316A may inclhude an output lens element 317A, an cuiput fiber guide 31924, and a
plaraiity of output fiber recepiacies 320A.  As illustraied, the ouiput fiber guide 319A may
include a two~dimensional array of ouiput fiber receptacies 3264,

6025} FIG. 3B is a perspective exploded side view of an optical power splitier 3008
according o an example. Input fiber guide 3148 5 shown with glue tench 328B and a
plurahity of wput fiber receptacles 324B amranged in a one-dimensional array.  Input lens
elerment 3158 is shown with a plurality of wnput lenses 3208 arranged v a one-dumenstonal
array. The optical power splitter 300B may include first spacer 3348, mechanical support
332B, wag-rag 3048 (incladmg rellector element 3068 having at least one reflector 308B),
second spacer 3358, output lens element 3178, and output fiber guide 3198 that meay include

a plurality of output fiber receptacles 3268.
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{60261 The optical power splitters 30A and 3008 shown in FIGS. 3A and 3B may
enablie an mput sigoal (e g, a phaabity of input signals carried on mput bary inseried indo the
plurality of wput {iber receptacles 3248} to be split based on the mg-zag 3044, 3348 mto g
pluratity of siznals. As illustrated, 5 one-dimensional mput signal array {1x8) 15 split inlo a
two dimensional cutput signal atray (8x8). In alternate axamples, a greater ov fewer number
of input andfor output signals may be provided by the optical power splitters 300A and 3008,
160271 FIG. 4 is a sectional side view of an optical power splitter 400 according to an
example. The optical power splitier 400 may include a monchthic Input element 430 and
output optical element 416, and may inclode aligmment stroctares 436 integrated into the
structures of the monolithic input element 430 and output optical element 416 (such that a
mechanical support that is separate from the components may be omitted). Accordingly, the
monolithic wpul element 430 and output optical element 416 may be passively aligned by

snap-together assembly, without a need for active alignment. Furthenmore, apphication of

reflectors {andior reflective coatings) to zig-zag 404 may be facilitated by an application
procedure performed on the zig-zag 404 prior 1o assembly of monolithic input element 43¢
with cutput oplical element 416, thereby allowing more assembly flexibility. However, in
alternate examples, monolithic mput element 430 gnd output optical element 416 may be
provided as a single unitary stracture. In an example, monolithic input element 430 may be
moided of plastic suitable for optical coupling with mput fiber 411 and passage of input
signal 410,

80281 The zig-zag 404 may be snapped together with the monolithic input element 438,
In alternate examples, the zig-zag 404 mav be formed as an miegral part of monolithic it
element 430, Thus, the optical power spliiter 400 may be assembled and aligned efficiently
based on the number of parts that are to be assembled. Monolithic input eleent 430 may be
moided, such that optical (e.g., input optical element 402 ) and siructural parts are formed as a
unitary whole. Furthermuore, the input fiber receptacie 424, plue trench 428, and input lens
420 may ahgn the wmpot fiber 411, and its mput signal 410, relative 1o the ngwag 404,
without a need to separately align the input optical element 402 relative to the zig-zag 404,
80291 The zig-rag 404 may split the tvput signal 410 mio a plurality of splhit signals
412, The zig-zag 404 may use coatings 409 o reflect andior spht the input sigaal 410 (and
may also use discrete reflectors, as in FIG. 2). As ilostrated i FIG. 4, five discrete coatings
409 are used to provide eight sphit signals 412, Each discrete coating 409 is assoctated with a

discrete reflectivity value, and two tall coatings 409 are used to provide multiple optical
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refllections/splits. Thus, fewer than n-1 reflectorsicoatings 409 may be used o create n split
signals 412, The mpal stenad 4140 mav be reflected twice from the first rellective coating 409
to provide the first two split signals 412, Bven taller discrete reflectors/coatings 409 may be
used to provide additional reflections for the input signal  In an example, the first
reflectorfvoating 409 may be associated with splitting the first three split signals 412 (not
shown in FIG. 4). A single discrete reflectorfcoating may be used to reflect/sphit all of the
split signals 412 (not shown in ¥FIG. 4). Additonsl combinationssizes of reflectors are
possible. A reflector/coating mayv be onuited to produce the lowerniost split signal 412
{0036} The zig-zag 404 may include relay mivrors 418, to prodace split signals 412
Relay mirrors 418 may be curved, centered at the locations where the beam is incident on the
surface of the zig-zag 4. The curvature of the relay mirrors 418 may be selected so that, in
combination with the flat exit face (right side} of the mig-zag 404, an effect may be created
simitlar 1o a half syowmetric resonator or hemispherical resonator, which may be eguivalent to
a folded confocal resonator. Thus, any individual misghignment associsted with g discrete
reflector/coating 4% is inhibited from being propagated throughout the wig-rag 404, Such
resonator siructures/effecis may provide high misalignment tolerances (o the vig-rag 404,
{0031} The split signals 412 may be received at the output optical element 416, and
coupled to the output {ibers 413 via the output lenses 422, glue trench 4258, and output fiber
receptacies 426.  The output optical element 416 may be passively aligned with the
nonolithic input element 430 based on the alignment stractares 436 that may be formed as
part of the monolithic input element 438 output optical element 416, Simiar to the
monolithic inpat element 430, the culput optical element 416 niay be formed {e.g., molded of
plastic} as a single anitary piece wchdmy output lenses 422, and may include alternate
techniques of coupling the output fibers 413, Alternate examples of output optical element
416 may be formed of a preater number of separate pieces. Altemate examples may also use
one of more mechanical swpports andfor spacers for mechawical alignment.

{0032} FIG. 5 is a chart based on reflectivity associated with taps of an optical power
splitier according to an example. Taps may be used to obtain output from an optical power
splitier, and nyay be associated with gach of the split signals produced from an input signal.
FIG. 3 sdlustrates an example where eight split signals are provided at eight taps, using
reflectors/reflective coatings o achieve a desited analytical reflectivity to equahize tap power
across all taps (i.e., the split signals are equal n power to each other). In alismnate examples,

other combmations of taps and reflectors/coatings may be used, sach as using one
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reflector’coating to provide four faps. The optimized values may be obtained based on the

followiny funciion, for example:
14

iﬁ(}‘a‘ﬂ Rn»’l = W
{6034} Where #n 13 the number of taps, A i3 the absorption value of the relay mirrors,

v}, and H s the transfer

which may be chosen such that A = 0.091 (and may be zero ideall
effictency i the zig-zag per tap, which may be choses such that H = (1985 {and may be 1
ideally}.

8035} Each tap may have a different reflectivily associated with 1. Tap 1 S51 may have
the highest reflectivity, and reflectivity nray drop off with tap 2 5352, tap 3 553 tap 4 554, tap

o - vl
£

§ 555, tap 6 536, tap 7 557, and tap 8 338, Effectively, tap 8 may not be associated with a
reflector/coating, because #ts reflectivily may be zero.

{6036} Because the reflectivity values showsn in FIG. 5 represent the optinuzed ideal for
equal tap power across all eight taps, unequal tap power may be obtained by deviating from
the reflectivity values shown in FIG. & The dashed-line boxes in FlG. 5 iflustrate an
example of how the tap reflectivity may be aliered across the faps. The first dashed hox 360
surrounding tap 1 551 and wp 2 552 ndicates that one reflector may be used to provide a
reflectivity value o tap 1 551 and tap 2 532, Such a scenario 15 itHustrated in FIG. 4, whers
one tall coating 409 (associated with one reflectivity value) 15 used o provide the first two
split signals 412, Thus, the reflectivity value for that tall first coating 409 may be chosen to
aptinuze ap power across both tap 1 551 and tap 2 552, Tn sn example, the reflectivity value
for the first coating may be chosen between the analvtical reflectivily fortap 1 551 and tap 2
552, The second dashed box 362 surrounding tap 3 533 and ap 4 554 indicates that one
reflector may provide a reflectivity value for tap 3 553 and tap 4 554 (as shown m FIG. 4,
where one tall coating 409 is used to provide the third and fourth split signals 412). The third
dashed box 564 enclosing tap | 551, tap 2 532, and tap 3 353 mndicates that one reflector may
provide an associated reflectivity value for tap U 551, tap 2 332, and tap 3 553, Additional
combinations of taps are possible, including using 8 single reflector/coating and associated
rellectivity for every tap {andior for taps 1-7, leaving tap 8 blauk). Thus, a reflectivity value
for a combined/tall reflector/coating may be denived based on the ideal analvtical reflectivuy
values associated wiih the taps 1o be combined. For example, a reflectivity value associated
with the faps to be combined may be derived by averaging the analytical reflectivities

assoctated with those taps for an ideal case based on individual optimized reflectivity values
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for each tap. Other techmgues mayv be used o denve combined reflectivity values, inchuding
merit functions, standard deviations of oculpu/input power for every lap, maximmmdnsininmm
functions, monte carlo simulations, and other technigues,

[6037} FIG. 6 is a chart based on loss deviation associated with taps of an optical power
splitier according o an example. FIG. 6 may represent an example associated with using ong
coatingfreflectorireflectivity value (0 generate a signal for tap 1 651, tap 2 652, tap 3 653, tap
4 654, tap 3 655, tap 6 656, and tap 7 637 {with tap 8§ left blank). Accordingly. FIG. 6 shows
gach tap’s deviation from an wdeal where tap power would have besn equal across all taps.
The reflectivity valpe for the one reflectivity value associated with taps [-7 bas been
optimized 10 equahze the power across the taps. and is iHlustrated as R{OPTIMAL=0801.
The illustrated loss arises for each tap when using a reflectivity of (.801 across taps 1-7,
because the ideal reflectivity for each tap may differ from a reflectivity of 0.801 {see, ez,
FIG. 5). Accordingly, losses at each tap may be reduced by mcreasing the nomber of discrete
reflectivity values available, adjusting reflectivity of each tap, which may be associated with
the use of additional discrete/separate coatings/reflectors to provide other reflectivity values.
In aliermate examples, mudtiple different combimations of faps may be wsed, such as
combining the first four taps and the nexi three taps; combining the first two taps, the next
two taps. and the following two taps: and so on. The yse of a single reflectivity value, by
combining taps 1-7 {and leaving tap 8 blank), may enable larpe production savings by
avording a need for separate reflectorsicoatings for each tap, and providing efficient assembly
associated with placing 3 single reflector/coating on a »ig-rzag. Total power loss across all
taps, associated with use of one reflectivity value, may be mitigated by using additional
veflectivity values that may be associated with separate diserete reflectors/coaiings.

{0038} FIG. 7 1s a flow chart 700 based on 8 wmethod of splitting an input signal
according to an example. In hlock 7106, an mnput signal is split using a »ig-zap associated with
a reflector element inchuding at least one discrete reflector o split the input signal. The
reflector element may be a monolithic structure comected to the wig-rag, snd may be formed
as at least one coating applied to the xig-zag. In block 720, v spht signals are output based on
the rig-zag, wherein a total number of discrete reflectors associated with the reflecior element
ts at most n-2. For example, the reflector element may produce n split signals based on a
total of one discrete reflector, and may produce the n sphit signals based on fewer than n-i

total discrete reflectors,
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{0039] The breadih and scope of the present invention should ned be lmited by any of
the above-described examples, but should be defined in accordance with the following clams

and thewr eguivalents.
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WHAT IS CLAIMED IS,
1 An optical power splitter comprising:

an inpat optical element to recetve an input signal from an input fibey;

a wig-zag o split the mput signal and output n spht signals; and

a reflector element associated with the zig-zag to split the input ignal, wherein the
reflector element inchudes at least one discrete reflector, such that a total number of discrete

reflectors sssociated with the reflector element s at most -2,

2. The optical power sphitter of clainy 1, wherein the tnput optical element and
zig-zag are mtegrated as a one-prece monohithie input element to fix the orientation of the

saput optical element relative to the nig-zag.

3 The optical power splitter of claim 1, forther comprising an output optical

element to couple each of the n split signals with a corresponding one of o outpat fibers.

4., The optical power sphitier of claim 3, further comprising a passive alignment
mechanical support to passively align the input optical element, the zig-zag, and the ouput

aptical element,

3 The optical power splitter of clum 3, wherein the inpit oplical element, the
zig-rag, and the outpat optical element each include an assembly ahgnment stroactare such
that the input optical element, the zig-zag, and the output optical element may be snapped

together mio passive alignment with each other.

6. An optical power splitter comprising:

an mput optical elemant to receive an input signal fron au input fiber; and

a #g-rag to sphit the inpat signal and outpot a phoality of split signals based on a
reflector element,

wherein the npul optical element and zig-zag are integrated as a one-piece monelithic

mput element to fix the orientation of the input optical element relative o the zig-2ag.
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7. The optical power splitter of claimm 6, wherein the reflector slement comprises
al Jeast one coating on the zig-rag.

X, The optical powsr splitter of claim 6, whereiln the reflector element s
associated with at least one reflectivity value such that the pluralily of splil signals are no
equal in power.

9. The optical power sphitter of claim 6, wherein the zig-zag ncludes at least one

relay mirror to output the plorality of sphit signals.

1 The optical power sphitter of claim &, further comprising an oufput optical
element 1o couple each of the plurality of split signals with a comesponding one of a plarality
of outpnt {ibers, wheremn at least one of the mnput optical element and the output optical

element is formed of molded plastic.

it A method comprising

splitting an nput signal using a zig-zag associated with a reflector element including
at least one discrete reflector to sph the input signal; and

owutpaiting n split signals based on the zig-zag, wherein a total munber of discrete

reflectors associated with the refiector element is at most n-2,

12, The method of claim 11, fiwther comprising couphing an mmput {iber fo an input
optical element (o fransmit the input signal from the ot fiber to the zig-zag based on an

input lens element associated with the input optical element.

13, Themethod of claun 11, further comprising splitting the nput signal into fow

split signals based on a total of one reflector associated with one reflectivity value.

14, The method of claim 11, wherem the mput signal is to be provided by a one-
dimtensional array of input [ibers, and wherein each of the o split signals is o be provided as

2 one-cdimensional array of output fibers.
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15, The method of claim 11, further compusing coupling a pluraliy of output
fibers to an output optical element {o transmit the » split signals from the wig-zag based on an

ouiput lens element associated with the output optical glement.
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“ 710

)
Split an input signal using a zig-zag associated with a reflector element
including at least one discrete reflector to split the input signal

k

Qutput n split signals based on the zig-zag, wherein a total number of
discrete reflectors associated with the reflector element is at most n-2

i

)

FIG. 7 720
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