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The OE325 is a -35 dBm (300 n\V) to 0 clBm 
(1 m\V) optical probe. with a single-mode filxr 
light input. I t  is specifically designed for the mea- 
surement of teleconln~unication signals l~ased on 
1ilodi11ated 1310 nnl-wavelength light. It is a 
straightfor\\.ard plug-in probe that is compatible 
n:ith all LcCroy instruruents equipped with the 
P~oBLIs"' intelligent probe interface. DC, AC, and 
impulse light intensities can be ~neasurcd. with 
the oscilloscope automatically h:lndling the con- 
\ ersion of units to Watts on the display, and when 
CLII-SOI' or pat-ameter measurements x e  k i n g  
made. 

It is. in addition. possible to filter the optical sig- 
nal in a precise way, in accorclance with ITU-T 
C.957 specifications, so that the scope ancl probe 
chain -.ill constitute an Optical Reference 
Keceiiw :is per Annex R of  (3.957. Horn-ever, this 
capability is only present for a specific channel of 
a specific scope for which the probe is calihratcd, 
;me1 the vertical scale and sampling rate are liniit- 
ecl. Thr vertical scale setting has to be bettzecn 
0.7 mW/div m d  0.01 mW/di\-. The sampling rate 
has to be either 4 GS/s or ti GS/s. The list of 
scopes for which a OE325 will provide Optical 
Reference lieceiver capability is currently LCj64 ,  
LC5ti-i. and 1111A-120. 

Note that if you use the filter outside of the mask 
testing custom application. you should only m e  
the filtered output after the first (complete) fil- 
tered transition, before that it might be different 
t h n  reality due to lack of  data before the Start of 
thc acl~risition. 

It ~ w s t  be understood that what the scope dis- 
plays is act~~ally the voltage resulting from the 
conversion of  the light signal by an optical-to- 
electrical converter. The efficiency of this conver- 
sion N / W )  depends on the wavelength of the 
incident light. Further~ilore. the space and angular 
distrilwtion at the output of an optical filler can 
val-y considerably, depending. among other fac- 
tors. on the characteristics of the light source. The 
probe is calihrateci for light propagating in the 
single lnocle of a single-mode Sit~er, and for a 
tm~elength of 1310 nm. 

When using other sources o f  light, the power of 
the light. as displayecl by the scope. has to be 
divided by the wavelength-dependent response 
factor. which amounts to typically about 1.15 at 
1550 nm, and about 0.02 at 820 nm, to represent 
the actud ponw. In addition. the power act~rally 
present at the end of a filler will be larger than 
what the scope displays if the fiber carries "multi- 
mode" signals. since only the ',single-mode" ener- 
~7' is measured. 
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hnother factor affecting tlie meas~~renlent  of 
power is the insertion loss of c a l k s  chained 
het\veen the light source and th' probe. Each 
optical connection \\-ill typically cost bet~veen 0.3 
; ~ n d  0.5 d B  (7% to 12'?/0) in terms of tlie light out- 
put. 1)rohe users are remindecl that the scope is 
calilxatetl in terms of light at the probe I:C con- 
ncctor. 

Throug11 "Enllanced Resolution" and "Averaging" 
nuthematical functions. it is possible to measurc 
veq. s111:111 signals t1i:tt represent minute amounts 
o f  liglit. 'l'lie offsets generated by temperature 
c11:mges can become signific~mt. If the absolute 
amount of light is t o  I x  measured, fi.equent scope 
re-c:~li\x.ations should I,? planned. or temperature 
\ ari:~tions sllould tx minimized. If the :unplitude 
of LL light ~liodulation is to he meas~lred, this is not 
critical. 

The probe ~xovides Optical Refercnce Receiver 
cliarac~eristics for only one channel o f  one scope. 
'l'llis "m:~tcliecl channel" is indicated by a number 
coml>ining the riioclel, serial number, and channel 
numtwr of the chan~lel for which the accurate cal- 
il~ration has heen done. The Matched Chmnel 
inforn~ation can be  read 0~1t by the "PRIT" remote 
comniancl. It can also I x  read on the back side. 

An Optical Reference Receiver llas a filter that 
iniplements the transfer function: 

f,. is the reference frequency. chosen as 0.75f(,. 

and f,, is the bit rate (either 622.08 MHz for OC12 

or 155.52 MHz for O C S ) .  

The form of the transfer function is the invel-se of 
a I3essel I-'olpomial (see Krall. H. I*. and Fink. 0. 
"A Ne\v Cl~lss of Orthogonal Polynomials: 'l'he 
Hessel Polynomials." Trans. Amer. Math. Soc. 65 ,  
100-115, 1948).  Filters implelrienting Uessel poly- 
nomials as dencmin:~tors of the tr:rnsfer function 
x e  called Thompson filters-hence the n:une 
"Fourth order Thompson-Ressel" for the transfer 
function. 

The order I I  Dessel polynomial is simply given b y  
the f o r m ~ ~ l a :  

(211 - k ) !  
C=OXk '2*kk!(n - k ) !  
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'l'lle f x t o r  2.1140 simply ensures that the norin 

scl~~arecl of the transfer function reaches (tile 

"-3 dB point") at the reference frequency 

, . 
I he main property of the Bessel-Tholnpson filter 
ia a minimal group delay distortion. The group 
dela) is dcfinccl 137. the derivative of the phase 
clela!, with respect t o  the frequency of a n  input 
sine \\ave. When quoted in "[;I" (aa in annex U), 
this time, the group clelay. is norn~alizecl t o  the bit 
rate's period. 'l'he group delay of the fourth-order 
L3t.sc.l Tliompson filter at low frequencies is: 

2.1140/(1.Sn,f;,) = 0.4486/& 

. . I he group delay diminishes monotonically. reach- 
ing 0.15 12 I~lI at a frecl~~ency of two times the hit 
rate. The clifference Ixt\c-ccn thc group delay at 
zero frequency and the group delay at a given he- 
cluency is called the group delay clistortion and 
this is c ~ h a t  is shown in the fourth column of tal~le 
13.1 o f  annex L3. 

The conli>rmity o f  the response to the specifica- 
tions for the coml>ination of the probe and the 
scope chmnel  is checked in ctetail on  a clcan 
optical impulse at the factory. 

System Bandwidth (without Optical Reference 
Receiver Filtering): L)C to 900 MHz (nun) 
Detector: InGaAs I'IY photod~ode 
Wavelength Coverage: 950-1600 nm 5ttongl~ 
reduced lespon5e 800-950 nm Response v~nlshes  
'at 1600-1650 nm 
Probe Bandwidth: 1 5 GH7 (mln) 
Risetime (without Optical Reference Receiver 
Filtering): 500 ps (max) 
Conversion Gain: 500 VAV (nun) 600 \' 'W (tvpical) 
Dynamic Range: -35 dUm to 0 dHrn Optlnlcd 
opermon Imween -35 dBm and -30 dBm u d l  
recpre  mention I~nuting temperature change5 
durlng the ~ne,t\urement or msullng frequent re- 
c,ilibrations 
Maximum Power Rating: I h  not expow the 
pl~otocl~ocle to Ilght power In exce55 of 5 mW 
Sensitivity: The m a n  Idunched power that 
mould tesult in a les5 than 10" Bit Clior Rate 15 

-22 dUin ( 1 1 ~ 1 ~ )  -26 dHm (t)pic,d) 

Important note: if the scope channel is factory 
re-calil>r;~ted, it is thus :dvisablc to request a 
rec:dilmtion of the optical probe at the same 
time. 
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Operating Temperature: 0" C to 50" C .  
Optical Reference Receiver c1lar;~cteristic.s are pro- 
\,icled over 15" C to 35' C ambient temperature. 
Weight: 85 gr 
Operating Altitude: 6000 m (mas) 
Relative Humidity: W %  (mas), non-condensing 
Warranty: Three years 
Calibration: Certificate supplied. Check plots for 
Optical Refcrcnce Receiver availal~le on clemand. 
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Corporate Headquarters 
700 Che5tnut R~dgcf Road 
Che4tnut Ridge. NY 10977-6499 
Tel (914)  578 (3020 
Fax (914)  578 5985 

LeCroy Sales Offices: 

A m :  Hong Kong 
I'hone (852) 2836 7.361 
F.4s (852) 2836 7007 

France: Lcs Ulis 
I ' h o ~ x  133) 1 69 18 83 20 
FIX (33) 1 69 07 40 42 

European Manufacturing Headquarters 
2. rue C ~ L I  Prk-de-la-Fontaine 
1217 Meyrin 1 - Geneva, Switzerland 
Tel: (022) 719 21 11 

Gel mmy kledelherg 
I'hone (-19) 6221 827 00 
Fax (49) 6221 83 t 655 

Fax: (022) 782 39 IS  
Italy: Venice 
Phone (39) 41 456 97 00 
F4x (30) 41 +50 95 42 

Japan. Tokyo 
I'hone (81) 3 3376 WOO 
FAX (81) 3 3.376 9587 

L e C r q  15 A regsccred tl-acle- 
n m k  o f  LcLroy Corporation. 
411 rights resenecl. Inioi-mltmn 
111 tli~s puldic~r~im s~~per~ec le \  
.ill earlier verslom 
Specificntmn\ s i h l ~ ~ t  to 
ch:lngc \+ilhoiit notice 

Japan. Tsukulx~ 
Phone: (81) 298 i l  5810 
FAX: (81) 298 11 5830 

I<osea: Seoul 
Phone (82) 2 3452 0400 
F.w (82) 2 3452 0490 

L:.K.: i\hingdon 
I'hone ( i?) 1 235 536 973 
FAY (4) 1 235 528 706 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


