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Design Method of Optical Filter Based on Semiconductor

Micro-Ring Resonator

Zhang Bin, Zhang Shumei
( Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: A system design method of optical filter based on micro-ring resonator was provided.
Using this method, coupling parameter and passing parameter of series micro-ring resonator were
calculated. The size of device was received according to the relationship between the coupling parameter
and the size of devices. A full solution of optical filter design flow from filter characteristics to device
geometry was provided. In order to verify the design strategy preliminarily, a double micro-ring optical
filler was design and fabricated. The process is involved advanced inductive coupled plasma (ICP) etch
technology and Polyimide smoothness technology. The measurement of electron microscope and atomic

force microscope show that the light guide has good performances. And the comb filter characteristic was

tested.
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Fig. 1 Signal flow plot of reflect cavity filter
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Fig. 2 Signal flow plot of semiconductor ring filter

M Al LU 1B 5 S mE R A — 2 i
e, BICATLOESCRR [4] 42 MR IE 88 i
FEET IR THACERESRKEE. B2 HE
U % 45 4 T LR AR AR 0 R R

Tn+l TO
[ ] S P0 Xy, XX ¢n+1,n[ ] (6)
R,

Rn+l

Semiconductor Technology Vol 37 No. 1 25



B OF ATHSAMKERBOLERS R F %

17l -c
Pi0= "—[ o] (7
bolegy, -1
-1
z yz ~-c
@ = zt_[ o k] (8)
kle, » yz -1
_ . R 1

AHF: RAIPER; o AEBITH R, FHEHE
My ®Rm; A RPIREEREZFRIRBEEE, K
AR RS,

Ciia AR FRINE L +1 RHNHEBER, &
G=¢1.0 X@y X x¢u+l,n%”]——<% n 2% B4 A i 1
HBBEE. A 9) TLUHRENERA

T, T
[ k”] = Tk+1,oG[ 0] (10)
Rk+l RO

B oo = S MUET o, A4 FEKE
R
-A, -B
G=[ R “] (11)
B A

XH: AMBRRXT : LW, EINHE LR
RYPSr I o, M b RER; RERTHELRER

Af = z"‘A,‘(z_l) (12)
MF o+l RMAERENMSE, TR, ., WEALA
A, BE#HRTEEXR

Ty - _Al? - BT
[ 0 ]_ T’”"°[ B, A ”Ro] (13)
KER (12) WERFFE, IE
- A,AY + BB
T, = T"“’o———A,‘— 0 (14)

stk (14) FLRL#E—E0E

- AkAf + BkBIsR = det(‘Phl,k)"'det(q’Lo) =
(—yz +yciz™) xox (=14¢p) = (= 1)z
(tot,++8,)° (15)
g4 (14) #n (15) B3

2
eet k& (Botiomty)
z'y

T, = Tke1,0 (-1) To (16)

A4,
BT @ivio=@us1.u®ro Pl AR BT EHATEHEAR
A, -B1 1 v —ey-4. -BL
[B,‘ A,‘]_[ck-‘yz—‘ -1”3,,_, A,
(17)

26 ¥HFAHAREITAELH

BAX (17) WAEBETE, REHLFH A, M
B,

B} (18)

Ak—l = zAk 2
1 -¢ 1 -¢
_ Ci R _ 1
By == - B (19)
WA, =Y (b, HFA, BB ETLE
Wk
6 =-7 Ek; (20)
ag(k)a, (k) = by(k)b, (k) (21)

ELRRARBEEABERARELASBNT .
OEHRX (15) Rt BB, , i THF R ¥#
&, B, Ml B} MR X T RAFR, % BB, WA

A5 0 R N R AR R LR, B, o B, 0 B, HE—
AE BT

B, =« (22)
A (21) BXREBH
- “*(")’ (23)
b, (k)
M E B RN B, .

QR AL (18) # (19) BRFEK AN B K
FEX, FEAL (17) BAFENTERK c. ,
R +k =1, AJUBIMENBEERE,,

2 AHMAAFREBEXREIE

RSO RB s, WiH T A 3 iR
XU WA B G, BRI TZHEEE
¥, KX BESHELRESZENBEHEEN
Lum, B3 E 2K 670 pm, BHERELH
1x107°, Adp 299600 nm, FWMH 3% 200 nm,
EENTENLHAYE, BRI TRESHEESHH
FILMEH, ERRESHNAL pm M2 pm, FE

R RAREN, EFEZAMEEN4~5 pm |

MEZIM, DIXBIRFRBRAETE, MKSERE
SR, EHAMEFEEEMNAB2WE4 B
AHRTHHA2 pm 1L pm BHRFHET AR B
B, RESHRERERTERITHRE2 pm, B
4 (a)f (b) WZIPhERESTHIH 5. 82 F4. 67 pm,
BERITZMEES um, NZMHEREE, B
REHEFHEAEEEFRNZMYAREF, Rat
HA o O T 56 ¥ BE, DA T R 6K T 2R 1 B O 46

2012 % 1A









LT S, REBt AA 57
f4k:  http://www.edatop.com

R R 2R I —— RIS

Syl 55 Il (www.edatop.com) £ 44 0k B F0F R 55— 1 PR TR AR s, BUORE
T S REERHIER AAIIEEFE, 2 B A SR AR S IR R 2 Be vh N A B g Skt o
wUEATRGEI. RE A, EABEEZ KE NG A, PGS T AR TR, K
WRHE . A=l TFEZ KA X .

AT BB DRI AR BT IS N B R, A R R R4 o, VR R i D U A e v
JRER AN AERE, A SR AT TR SE b B vk N R AR, BT R BRI v BUSE AR 45
Ay TR I 45 R I e DI B8 1R e S TR RE o B A 75 B K 5 03 400 b B 4 1 SE2 o )
18 & I e DR I 28 R BE T

___m__,, s e R B T I R AL IR AR
AT o o :
— A A, EXRIWR, hICUHE, B S BEABER

At SRR \ SR U R AIRE, A (% ADS. CST. HFSS & 204047 T
'“ o }I FLISERBET R MR, 5 68 Bk 5B M B AR 3 52 ) 4R
HEE op e BT e B

WEMAE:  http://www.edatop.com/peixun/filter/

® HFSS {5t IRE
M4k http://www.edatop.com/peixun/hfss/

®  CST HTEI)IRE
M hk:  http://www.edatop.com/peixun/cst/

o XERITEIHINRE

M4k:  http://www.edatop.com/peixun/antenna/



