
SECTION I 

OVERVIEW 

This  section outlines the features of the hIW904OB Optical Time Domain Reflectometer and the 
organization of this manual,  a s  well a s  describes the equipment composition of the  LlW9040I3 ivhen 
i t  is used with s tandard  f i t t ings ,  plug-in un i t s ,  expansion opt ions ,  optional accessor ies  and 
peripheral devices, and specifications. 

1.1 Product Outline 

The hITvV9040B Optical Time Domain Reflectometer lets you automatically or manual ly  detect fault 
locations i n  fiber-optic cables and measure  cable splice loss, optical-connector connecting loss, etc. 
with high accuracy. With i ts wide dynamic range of 34 dB in wavelength 1.3 p m  band or 32 dB in 
1.55 pm band,  i t  can made precise measurement  with a 10 cm read-out resolution even for 250 lim 
long-distance measurement.  Using hierarchically structured soft keys  i 3  layers),  i t  allows such 
versatile funct ions  as  CONDITION ( m e a s u r e m e n t  conditions),  MEASLRE, DISPLAY, FILE 
(storing waveforms in internal or external memory) ,  HARD COPY (outputting to external  printers 
or plotters), and  SI*S'I'EAI (GP-IB) to be used with ease. 

The  ;11W9040B comes with plug-in  u n i t s  t h a t  you can  s imply  fi t  into i t  a f t e r  se lect ing the 
appropriate type depending on the measurement  wavelength band, kind of fiber, o r  measurement  
range (distance and resolution). 

The MW9040B is designed and manufactured conforming to t h e  FDA optical sa fe ty  s t a n d a r d  
21CFR1040.10, and is classed a s  Class- l  Laser Equipment under the standards.  In addition, it is 
housed in the  f rame tha t  conforms to t h e  MIL-T-2SSOOD, Class  3, Style  C e n v i r o n m e n t  test  
standards.  



1.5 Specifications 

Tables 1-6 and 1-7 list the Specifications for the LIW904OB and the Plug-in Units. 

Table 1-6 

Model 

Sweep time 

MW9040B Specifications 

MW9040B 

\lax. 0.3 sec. (Used in Fast  Sweep >lode and 2PA >lode) 

SIas. 5 points 

3ptical re turn  loss measurement Provided 

bVaveform comparison Provided 

32 JYaveforms (with setting conditions) 

Memory card Plug-in memory card 32KB/64KB/128KB/256KBl512KB 

I'itle display 20 Characters X 2 Lines 

1.400000 to 1.699999 (0.000001 Steps) 

Lnit of distance display 

ZRT 6 inches, green 

Video output Composite video signal: 1 Vp-p (75 R load), 
Connector: BSC-tvpe 

Interface 

SI-11, AH1, T6, L4, SR1, RL1, PPO, DC1, DT1, CO,E2 
SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DT1, C4, C7, E2 
IEEE-488.1 and IEEE-488.2 

The CRT screen can be copied to the external plotter or 
printer via the GP-IB connector without a n  external 
controller. 

Power AC 85 to 132 V (170 to 250 V), 50160 Hz k 570, 5 165 VA 

Ambient temperature *1 
Relative humidity 
Physical vibration *2 

- 10" to + 55OC (spec.), - 40" to + 75°C (storage) 
5 95% 
Frequency: 5 to 55 Hz, Amplitude: Max. 1.5 mm (in al! 3 
directions) 
Repetition time: 15 minutes 
Max. acceleration: 30 G, Shock time: 11 m sec. 
Shock impact: Sine half wave, Frequency: 3 times each 
a t  all 6 faces 
16.3 f 1 literlhour (8 minutes on, 4 minutes off with 
protective covers) 

Environ- 
mental 
specifi- 
cations 

Physical shock *2 

Water  resistance test 

L 

Dimensions and  weight 177 H X 284 W X 401 D mm, < 12.5 kg (With protective 
covers and without ~ l u a - i n  unit) 

- 10" to + 55°C (spec.), - 30" to +75"C (storage) 

When the PMC is installed inlremoved from the main frame. 
0" to + 55°C (spec.), - 30" to + 60°C (storage) 

*2 These specifications do not apply to the MW0942A and the MW0944B. ... 



Model 

'enter  Wavelength  *7 

iher under  ~ n e a s u r e m e n l  

Iptical connector * 1 

MW0947B 

101125 prn Single-mode fiber (CCITT (3.652) 

ulse width * 10 

l lask funct ion 

*3. *6 

reflectinn 

H a c k -  

No. of tnasks Max. 5 (Optical)  

iar iable  near-end mask-  
~ i t i t h  function 

Not  provided 

AU'I'O/O.O to 23.75 dI3 i n  1.25 d B  s teps  

iar iable  optical output  
bower function * 6 

Provided 

Iistance range  *3 

ltesolution t 
Accuracy I 

10/25/50/100/250 km 

511 0/25/50/100/250/500/1 k (10 km range)  
511 0/25/50/100/250/500/1 W2.5 k (25 k m  range)  
5/10/25/50/100/250/500/1 W2.5 W5 k (50 k m  range)  
5/10/25/50/100/250/500/1 WZ.5 k/5 Wl0 k (100 k m  range)  
5/10/25/50/100/250/500/1 W2.5 W5 W10 W25 k (250 k m  range)  

Sampl ing  resolution : 10 c m  to 50 m 
Read-out I-esolution : 10 cm to 500 m 

- 

zk 1 m * measured value  (rn) X 2X 10-5 
(does not  include the  uncert&nty in  the  index of refraction for the  
fiber.) 



Vertical 
axis  

Table 1-7 Specifications of Plug-in Units (Continued) 

Ambient 
temperature  

Weight 

Model  MW0947B I 

Linearitv I k 0.03 dI3IdI3 I 

Scale 
(dB/div) 

Read-out 
resolution 

Spec. 1 - 1 0 0 ~  to 5 5 0 ~  I 

0.1/0.25/0.5/1/2.5/5 

0.001 dB 

Storage - 40°C to 75°C 

5 2.5 kq 



*1: T h e  FC connector i s  the  s t andard  optical connector.  For  o lher  optical connectors,  p lease  refer 
to Tab le  1-3. 

IIowever,  t h e  dynamic  r ange  is degraded by 0.5 d B  for t h e  DIAMOND.  D4, a n d  AT & T Biconic 
connectors.  

*2: Dynamic r a n g e  (one-way hack-scattered l ight )  

Effective: T h e  difference between the  level of t h e  point which is  0.3 dB higher  t h a n  t h e  peak 
noise level and  the  level of the  point  a t  which near-end back-scattering occurs.  

S N R =  1 .  1,evcl difference between the  RhIS noise level and  the  level a t  which near-end back- 
sca t t e r ing  occurs. 

Level 
I 

Noise Peak 

SNR= 1 

Distance 

*3: It 'hen IOR is  se t  to 1.500 000. 

A: Effective 
B:  5 . N . R  = 1 

*4: Near-end Ileatl Zone 

( F o r F r e s n e l  Reflection): T h e  m i n i m u m  d i s t a n c e  a t  w h i c h  t h e  4 %  F r e s n e l  R e f l e c t i o n  
gene ra ted  by the  f au l t  point  can be detected.  

(For  Back Scat tered  l ight):  T h e  near-end dead  zone (for back-scattered l ight)  i s  t h e  d is tance  
a t  which t h e  nea r -end  back-scattered l ight  level approaches  to 
wi th in  k0.5 d B  of i t s  final value.  

Level 

Icd +I  d : Near-end dead zone (Back-scattered light) 



*5: Spatial resolution 

For Fresnel Reflection: The width of an unsaturated Fresnel reflection pulse at a point 
which is 1.5 dB less than the peak value. 

For Back-Scattering: The distance between the points a t  which the beginning and ending 
levels a t  a splice etc. gap ( 5  1 dB) are within rir0.1 dB of their initial 
and final values respectively. 

j - ~ a ;  (Fresnel ;;elution reflection) 

Spatial resolution 
(Back-scattered light) 

$6: All the masks except for the near-end mask are turned OFF in the variable optical output 
power mode. 

$7: Not applicable in the variable optical output power mode. 

$8: Mask width 

7 

I Mask width 
$9: The value selected for the attenuation depends on the pulse width. 

*lo:  Pulse widths of 4 ,us and 10 ,US cannot be selected for the 10-km, 25-km, and 50-km distance 
ranges. Furthermore, 1-,US pulse width cannot be selected for the 10-km and 25-km distance 
range. 




