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Analysis on Attenuation of Light-blocked Attenuator
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Abstract Based on the analysis and calculation of attenuation of the light-blocked attenuator in theory and experiment, it

is found that the total attenuation should include light-blocked-only attenuation and mode mismatched attenuation and

their relationship.
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Fig. 1 Principle diagram of light blocked VOA

a, c: fiber collimator; b: block plate (movale up and down)

2.2 EIESREETR
Ve LI 4 [X P 6 3R 10 2 R I 43 A
b(x,y) = Aoexp[— (27 + y')/w’] x
exp[jO(x,y)] (3)
G0 REA X S AR IR I 1/ e b JEBEE
%, 0(x, y) G RLAR 4 A B . BEAN T 1 4

LN

o

\

N

an

I = iﬂ(h(x,y)lzdxdy (4)
WiZHEREM I AT, SHFRMAEREN
100% , MSGEF L7 4 AT AE HE L3S AR & X A A] 3R
RN
P(x,y) = h(x,y) (5)
U LA G XA I O SR R AR RS — 3 B
e ARt ok £ wmE 1, #4550
WRAEAT R s AR B B R
1 x € (x0,
0 « E(— o, %)
B4 J5 6 R AT R m N
$(x,y) = #(x,y)door(x) (7)
I B3 G R B ZE JAE (dB)
[1#12ds
Li=- 10lgf ==
[REARK

— oo

door(x) = (6)

[l 1%as
- 10l =———| (dB) (8)
[lol%as

2.3 RIGKECTR

BASE A T AT TERS T 1 B3 4
MRS, WP EAY K. SHARMER, HTE
ORBC, PRGN 853 Sk, FRIZIEIR AR R BC 5
ol o

FEREELAR M & XA, 03 JE IR 0 (7) W3R
R, T IR S RN

[ Geonyavay ||

= \[l(l’/(;c,y)lzdxdyjl (b(x,y)lzdxdy (%)
¥(3), (7) AN (9) A5
ﬂ P(x,y) |2dxdy
= (10)

Ild’l(x,y) |2dxdy

P (2) TS B R BL BN
L,=- 10lg(T) (dB) (11)
ELE(8), (11) PR R, 1 5 2 W v B 2% (1) 4
ANTFE(BEAEE LR, AR B Sk, s R E RS
Wi R e A o AT — 46 mUAL S I B RA
FEIX AN PR AE 2 F0, B8 1% s BE B 32 ) 2 %
(dB 1H) ; (H/2, 7575 [E M A I i) ( SEPRIE T,
e B Ik S R L o = — E W 2%

3 IR SIS A ek

3.1 LWERERIRE

HUAR A ' 7 5 ek 2 L AR S B0 AE P G ] 2 i
IR, ML B S A C-lens vH BL 2%, HiAH XS H0N:
FENTFE: 0.2 dB, TAEP K: 1550 nm, #E B 2% T1E
PEES: 3 om, HEE BB A X NERMERN 0.4~
0.5 mm, SEPRIEFEREEN 0. 44 mm.

SEEG AR I B e e B I S £ A
KR 3 Fe HHEL” . BT ICR S 2 BIME
FETh A /INFIFEHR ST K B RE A, PR ] 1 bt i 28
e HEEL AR A X A IR RN w, o BE
#E ELE R BB AR0 %5 Fhh BAE T T I S IR FE
A RBEER .

X HEBEFAR w1 0. 22 mm PRIV B AR
PR, R E Rt 2 A 3 e s B3
HH A 2 XS . A TD R ZE AR /0N, TR b v B 2% 1A S s o
WL HE 42 R140. 22mm, X5 iR H 2O



12 ] l gLl SR 0 TR A AR O T DRk A Y R e AR A B 0 1073

A S
* -?E-.g:;v‘&gr;

a

TLS

B2 568 VOA S50 AR &
a, c: JCEFHEELES: b: O (T B R iE s SEIU AR B ZEIR) 5 d 23T S BE 1 39 2R (AT K e e iU i
TG S )5 e JEFERSS £ JCIRIE; TLS: ATHEOLHE

Fig. 2 Light-blocked attenuator measurement diagram

a, c: fiber collimator; b: block plate (movable up and down); d: adjuster with high reflective mirror;

e: fiber connector; f: photo detector; TLS: tunable laser sourse
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Fig.3 Simulated energy attenuation (solid) and measured

energy attenuation curve (rectangle)
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Fig. 4 Measured total attenuation curve and calculated
total attenuation curve
(dot line: total attenuation without collimator insertion loss;
A line: total attenuation with collimator insertion loss;

solid line: real measured total attenuation curve)
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Fig. 5 Mode field mismatched attenuation curve
(A line: mode field mismatched attenuation curve ideally;

solid line: mode-field mismatched attenuation curve really)
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