
(217) 352-9330 | sales@artisantg.com | artisantg.com

-~ ARTISAN® ~I TECHNOLOGY GROUP 

Your definitive source 
for quality pre-owned 
equipment. 

Artisan Technology Group 

Full-service, independent repair center 
with experienced engineers and technicians on staff. 

We buy your excess, underutilized, and idle equipment 
along with credit for buybacks and trade-ins. 

Custom engineering 
so your equipment works exactly as you specify. 

• Critical and expedited services • Leasing / Rentals/ Demos 

• In stock/ Ready-to-ship • !TAR-certified secure asset solutions 

Expert team I Trust guarantee I 100% satisfaction 

All trademarks, brand names, and brands appearing herein are the property of their respective owners. 

Find the Anritsu MP1630B at our website: Click HERE

tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/TestMeasurement/72551-3/Anritsu-MP1630B-Digital-Data-Analyzer
https://www.artisantg.com/TestMeasurement/72551-3/Anritsu-MP1630B-Digital-Data-Analyzer


MU16302OB 
ZOOM 16CH Pulse P a t t e r n  Generator Uni t  

APR. 
2003 

a n d  
MU16304OB 

ZOOM 16CH Error  Detector Unit  
Operation Manual  

First Edition 

Read this manual before using the equip- 
ment. 

~ o c u m e n t  No. : M-W1444AE-1.0 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Safety Symbols 7 

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corpora- 

;ion uses the following safety symbols to indicate safety-related information. Insure tha t  you 

dearly understand the meanings of the symbols BEFORE using the equipment. 

Some or all  of the symbols may not be used on this  equipment. In addition, when drawings are 

lncluded in this manual, labels on the equipment may not be shown on them. 

Safe ty  Symbols Used i n  Manua l  

DANGER This indicates a very dangerous procedure that  could result in death 01 

serious injury if not performed properly 

WARNINGAT~~S indicates a hazardous procedure tha t  could result in  death or serioui 

injury if not performed properly 

This indicates a hazardous procedure or danger that  could result in light 

C * U T ~ O N ~  to-serve injury, or  loss related to malfunction, if proper precautions are no. 

taken. 
Safe ty  Symbols Used on Equipment  and  i n  Manua l  

The following safety symbols a re  usedinside or on the equipment near operation location, andlor 

in manual to provide information about safety i tems and operation precautions. Insure tha t  you 
> 

clearly understand the meanings of the symbols and take the necessary precautions BEFORE 

This indicates a prohibited operation. The prohibited operation is indicated 

symbolically in  or  near the barred circle. 

0 This indicates an  obligatory safety precaution. The obligatory operation is 

indicated in or near  the circle. 

n This indicates warning or  caution. The contents are indicated symbolically in  

or near the triangle. 

This indicates a note. The contents are described in box. 

a ' .  This indicates t ha t  the marked par t  should be recycled. 

MU163020B ZOOM 16CH Pulse Pattern Generator 
and MU163040B ZOOM 16CH Error Detector 
Operation Manual 

31 August 1998 (First Edition) 

Copyright Q 1998, ANRITSU CORPORATION 
All right reserved. No par t  on this  manual may be reproduced without the prior written 
permission of the publisher. 
The contents of this manual may be changed without prior notice. 
Printed in Japan 
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T For Safety 

WARNING 

1. ALWAYS refer to the operation manual when working near 
location at which the alert mark shown on the left is at- 
tached. If the operation, etc., is performed without heeding 
the advice in the operation manual, there is a risk of per- 
sonal injury. In addition, the equipment performance may 
be reduced. 
Moreover, this alert mark is sometimes used with other 
marks and descriptions indicating other dangerous. , 

2. This equipment cannot be repaired by the user. DO NOT 
Repair  attempt to open the cabinet or to disassemble internal 

parts. Only Anritsu-trained service personnel or staff from 
your sales representative with a knowledge of electrical fire 
and shock hazards should service this equipment. These are 
high-voltage parts in this equipment presenting a risk of 
severe injury or fatal electric shock to untrained personnel. 
In addition, there is a risk of damage to precision parts. 

Measurement  
CAUTION /i\ 

t e rmina l  
Don't input a signal which i s  excessive electric circuit exceed 

A a definite rule between the terminal and earth.  There i s  a 
possibility to be damaged the inside equipment. 

... 
111 
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Equipment Certificate 

Anritsu Corporation certifies that  this equipment was tested before shipment using cari- 
brated measuring instruments with direct traceability to public testing organizations 
recognized by national research laboratories including the Electrotechnical Laboratory, 
National Research Laboratory and the Communication Research Laboratory, and was 
found to meet the published specification. 

Anritsu Warranty 

Anritsu Corporation will repair this equipment free-of- charge if malfunction occurs 
within 1 year after shipment due to manufacturing fault, provided that  this warranty is 
rendered void under any or all of following condition. 

The fault is outside the scope of the warranty conditions described in operation 
manual. 
The fault is due to mishandling, misuse, or unauthorized modification or repair of 
the equipment by customer. 
The fault is due to severe usage clearly exceeding normal usage. 
The fault is due to improper or insufficient maintenance by customer. 
The fault is due to natural disaster including fire, flooding, earthquake, etc. 
The fault is due to use of non-specified peripheral equipment, peripheral parts, 
consumables, etc. 
The fault is due to use of non-specified power supply or in a non-specified 
installation location. 

In addition, this warranty is valid only for the original equipment purchaser. I t  is not 
transferable if the equipment is resold. 

(- -!  

Anritsu Corporation will not accept liability for faults due to unforeseen and unusual 
circumstances, nor faults due to mishandling by the customer. 

Anritsu Corporation Contact 

If this equipment develops a faults, contact Anritsu Corporatioh or its representatives a t  
the address in this manual. 
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Waste disposal 

A gallium arsenic is contained in electronic circuit of the equipment. 
When you dispose the equipment, you must dispose of it, baled on a each 
local regulations and each national lows. 
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INTRODUCTION 

Organization of Operation Manual 
Operation Manual are divided into five volumes pertaining to the MP1630B digital data 

- analyzer. itself and the individual plug-in units. . Use these usext.s guides .to. suit  intended-. . . -. . 

applications. 

4 G B  D i g i t a l  Data Analyzer Operation Manual I 

Organizat ion of Operat ion 
Manua I per ta i  n i  ng t o  

the  MP163OB and plug-in 

MU1 6300011 200M Clock Generator Operation Manual 

MPl630B Remote Control Opcrat ion Manual I 

MP1630B Digital Data Analyzer Operation Manual 
Gives a n  overview of the MP1630B and describes its setup steps, its panels, the rele- 
vant  standards, performance details, and how to operate the unit. 

- 

MU163000A 200M Clock Generator Operation Manual 
Gives a n  overview of the MU163000A 200M clock generator uni t  and describes the 
relevant standards, performance details, and  how to operate the unit. 

MP163OB Auto Adjust App I i c a t i  on Operat i on Manual 

MU163020B ZOOM 16CH PPG and MU163040B 200M 16CH ED Operation Manual 
Gives a n  overview of the 200M 16CH PPG and ED units and describes the relevant . 

standards, performance details, and how to operate the units. 

MP1630B Remote Control Operation Manual 
Explains the concepts of external interface (RS-232C, GPIB option, and Ethernet op- 
tion) control, and also contains sample programs. 

MP1630B Autoadjust Application Operation Manual(on1y MP1630B) 

Explains how to operate the relevant to the MP1630B Autoadjust Application Opera- 
t ion Manual. 
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I .CHAPTER1 INTRODUCTION 

CHAPTER1 INTRODUCTION 

CHAPTER 1 INTRODUCTION 
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1.1Product Overview 

1.1 Product Overview 
- - -- -- 

The MU163020B 200M 16CH Pulse Pattern Generator generates pulse patterns for 16 
channels ranging from 10 kbls to 200 Mbls. The MU163040B 200M 16CH Error Detector 
detects pulse patterns in 16 channels ranging from 10 kbls to 200 Mbls. The MU163020B 
and MU163040B are used with the MP1630B Digital Data Analyzer to evaluate various 
digital communication equipment, digital communication modules, and devices. This ". - 
unit is suitable for research and development and production. 

Features 
Independent pulse pattern generation for 16 channels and simultaneous error detec- 
tion 

Data, clock and trigger inputioutput: 16 channels 
AUX(enve1ope or resetting) output: 8 channels + 1 channel(0R output) 

Bit error detection by either continuous or burst signal 

A burst enable length and guard times can be set in bits 

A preamble, overhead, and information bit length can be set for each channel. 

Various patterns 
PRBS(2n-1 : n=7 to 31, variable mark rate), PRGM(64Kbitslchannel), zero 

substitution pattern, 'and MIX pattern split into maximum 32 blocks, and PRGM or 
PRBS can be allocated to each column. (PRGM and PRBS can be freely set for 32 
clocks) 

Measurement items 

Bit error rate, bit error count, error interval count, error free interval rate, error 

performance(G821-compliant), clock frequency, and delay measurement 

Error analysis function 

Eye margin measurement 

Auto search function (identification of PRBS and automatic setting of best phases of 
pattern and clock) 

Burst signal generationlanalysis ready for passive optical network 
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CHAPTER1 INTRODUCTION 

Subjects  of Measurement  

Optical access network (PDSIPON) unit  and module 

SDHIATM unit  and module 

Digital CATV cable modem 

TDMAICDMA satellitelmobile communication 

wireless LAN 

Multichannel optical module for optical interconnection 

Next-generation PC interface 

Fibre channe1,IEEE 1394,SSA, ATM-25 

OIE and E l 0  converters and QPSKIQAM modulationldemodulation modules 

Communication devices such a s  LSI, ASICIFPGA, and CCD 
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1.2Structure of This Manual 

1.2 Structure of This Manual 

Information in  this Operation Manual is  organized into ten chapters, two appendixes, 
and one index. 

Chapter 
CHAPTER 1 
INTRODUCTION 
CHAPTER 2 

Description 
Product overview, organization of the operation man- 
ual, hardware don'fiigurations, specifications. 
Ambient conditions, safety precautions, preparations 

PRECAUTION 
CHAPTER 3 
EXPLANATION OF PANELS 
CHAPTER 4 
SCREEN CONFIGURATION 
CHAPTER 5 
BASIC OPE 
CHAPTER 6 
APPLICABLE OPERATION 
CHAPTER 7 

> 
Location and functions of instrument panel keys, 
LED'S, connectors, and so on. 
Screen configuration. 

Explains basic operation, setting interface, Measuring 
Errors/Alarms, and so on. 
Explains function in grouping and eye margin meas- 
urement. 
Connection for measurement and actual example of 

ACTUAL MEASUREMENT 
CHAPTER 8 

SELF-DIAGNOSIS I 

- 
set up method. 
Explains how to examine performance of uni t  itself. 

PERFORMANCE TEST 
CHAPTER 9 

CHAPTER 10 I Preventive maintenance to ensure safety, daily care I 

Explains self-diagnosis software. 

MAINTENANCE 
APPENDIX 

calibration, storage and shipping tips. 
F,actory default setting. 
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CHAPTER 2 PRECAUTIONS 

1.3 Unit Configuration 

1 . X I  Standard configuration 

The standard configuration of the  MU163020B 200M 16CH Pulse Pat tern Generator i s  a s  
follows: 

Table 1.-1 Standard configuration of MU163020B 

figuration I 1 Pattern Generator I I I 
I tem 

Unit con- 

The standard configuration of the  MU163040B 200M 16CH Error Detector i s  as  follows: 

Type a n d  Symbol 
MU163020B 

Accessories 

I t em 
Unit con- 
figuration 

Accessories 

J0693D 

W1444AE 

Table 1.-2 Standard configuration of MU163040B 

Remarks Description 
200M 16CH Pulse 

Quan t i t y  
1 

Unit 
SMA cable 

Operation Manual 

Type a n d  Symbol 
MU163040B 

2 

1 

J0693D 
50828 

0.27m ( double 
shield) 

Description 
200M 16CH Error 

I I 1 

I I 1 tor Unit purchased as 

Detector Unit 
SMA cable 
Multi-core cable 

50829 I Multi-core cable 

W1444AE 

I I I same time. 
-< 

Quan t i ty  
1 

1 1 17pins. 0.5m 

1.3.2 Applied components 
/- 1 

Remarks 

1 
2 

Operation manual 

Applied components of MU163020B 200M 16CH Pulse Pa t te rn  Generator and 

0.27m (double shield) 
16pins. 0.5m 

MU163040B 200M 16CH Error Detector are  a s  follows: 

1 Not supplied when 
Pulse Pattern Genera- 

Table 1.-3 Applied components 

Type a n d  symbol 
J0776D 
50824 
50825 
50826 
50827 
50858 
50859 
50860 
5086 1 

Description 
BNC cable 
BNC multi-core cable 
BNC multi-core cable 
SMA multi-core cable 
SMA multi-core cable 
SMA multi-core cable 
SMA multi-core cable 
BNC multi-core cable 
BNC multi-core cable 

Remarks  
2m (double shield) 
16pins, 1 .Om 
Spins, 1 .Om 
16pins, l .0m 
Spins, 1.0m 
16pins,2.0m 
9pins,2.0m 
16pins, 2.0m 
9pins,2.0m 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1.4 Specifications 

1.4.1 MU163020B 200M 16CH Pulse Pattern Generator 

This section describes a specifications of MLT163020B 200M 16CH pulse pattern generator in 
table 1-4 

Table 1-4 Specifications of MU163020B (119) 

Items 
:lock input 

Operation fkequency 
range 

Level 

Termination condition 

Connector 

Input duty 
'ATT reset signal input 

Level 

Connector 

Input timing 

3XT. BURST trigger 
nput 

Level 

Connector 
Logic 

-- 

EXT. ERROR input 

Level 

Connector 
Logic 

E C L (V EI : -0.9-tO.2V V IL : -1 .72  0.2V) 

SMA 

PATI' RESET I 1 
W l o n s - ? > l o n s - i -  >l 

.!A L. l 

CLOCK INPUT 
Clock inhibit 

T T L (V m : +2.4~-  V a : +0.4VmBK) , High impedance 

BNC 

A burst cycle at a edge of raise begins 

Asynchronization 

T T L (V EI : +2.4Vmin V n : +0.4VmBK) , High impedance 

BNC 
A error insert in edge of raise. 
Asynchronization 
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CHAPTER1 INTRODUCTION 

Table 1-4 Specifications of MU163020B (219) 

Items 
l6CH Data output 

The number of output 

Operation bit rate 

Wave form 
Level 

Skew variable range 

Jitter 

Raise/Fall time 

Termination condition 

Connector 

Output 

Wave form distortion 

Skew among a CH 

Specifications 

N R Z  

E C L  (VOH:-0.9V V O L : - ~ . ~ V )  
P E C L  (vo~ :+4 .1V  v o ~ : + 3 . 3 v )  
T T L  (VOH:+~.OV VOL:+O.OV) 
L V T T L  (V OH : +3.3V V OL : +O.OV 
V A R High impedance 

V OH : -4.500 to +5.000 V /5 m V steps 
V OL : -5.OOO to +4.500 V/5 mV steps 
+0.500VS V OH- V o~6+5.000 V/lO mV steps 

50 Q to GND 
V OH : -2.250 to +2.500 V /2.5 m V steps 
V OL : -2.500 to +2.250 V/2.5 m V steps 
+0.250Vd V OH- V 0~5+2.500 V/5 mV steps 

Setting error : Larger of f 0. lV and f 10% for VOH/VOL setting value 
-5.011s to +5.0ns / 0. lns steps 

Accuracy k l50ps (for setting value) 
450ps or less 

The time is regulated in10 to 90% of an amplitude (50 Q 
terminal) 

0.8 + 0.5 x (V ,,)ns or less 
VAR :50Q to GND/-2V/+3V orHighimpedance 
E C L : 5 0 Q  to -2V 
P E C L : 5 0 Q  to +3V 
T T L ,  L V T T L  :Hghimpedance 

(34 pins) multipolar co~ec to r  

ONIOFF (Set at  each CH) 
High impedance while output is OFF 

Larger of kO.15V and under 10% for amplitude 

2.511s or less (Measurement at Ons) 
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1.4 Specifications 

Table 1-4 Specifications of MU163020B (319) 

Items 
6CH Clock output 
The number of output 
Operation frequency 

Inverse of a property of 
a pole 
Level 

Delay(Change amount) 

Jitter 
Raise/Fall time 

Termination condition; 

Connector 
Output ON/OFF 

Output method 
Burst sh& 

Skew among a CH 

Specifications 

POS/NEG (Set at each CH) 

E C L  (VOH:-O.~V V O L : - ~ . ~ )  
P E C L  ( v o ~ : + 4 . 1 v  V O L : + ~ . ~ V )  
T T L  (VOH:+~.OV vo~ :+O.Ov  ) 
L V T T L  (V OH : +3.3V V OL : +O.OV 1 
V A R a h  impedance 

V OH : -4.500 to +5.000 V/5 mV steps 
V OL : -5.000 to +4.500 V /5 mV steps 
+0.500vS V OH- V 0~S+5.000 V/10 mV steps 

50 QtoGND 
V OH : -2.250 to +2.500 V /2.5 m V steps 
V OL : -2.500 to +2.250 V /2.5 mV steps 
+0,25OVSV OH-V o~S+2.500 V/5 mV steps 

Setting error : Larger of +O.lV and f 10% for VOH/VOL setting value 
-5.011s to +5.Ons/O. Ins steps 
Accuracy : Larger of 4 150ps and 2 10% for the setting value 
450ps or less 
The time is regulated in 10 to 90% of amplitude (50 Q Terminal) 

0.8 ns+0.5X (V ,,) ns 
V A R : 50 8 to G N D /-2 V /+3 V or High impedance 
E C L : 5 O Q  to -2V 
P E C L  :50Q to +3V 
T T L ,  L V T T L  :Highimpedance 
Multipolar connector (34 pins) 
It is possible to set ONlOFF in each CH 

High impedance while output is OFF 
It is possible to change between Repeat and Burst 
While output is burst, it is possible to shift at the range of 0 to 9999bits 
on burst interval The settings is virtually a Burst Tngger output 
2.511s or less (Measurement at Ons) 
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Table 1-4 SpecXcations of MU163020B (419) 

CHAPTER1 INTRODUCTION 

Items 
3urst trigger output 
The number of output 
Operation frequency 
range 
Output level 
Output logic 

Termination condition 
Connector 

E C L (VOH : -0.9f 0.1V VOL : -1.7f 0.1V) 
Low : enable (valid area of data) 
High : disable 
50 Q to-2V 
Multipolar co~ector  (34 pins) 
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1.4 Specifications 

Table 1-4 Specifications of MU163020B(5/9) 

I tems 
'ngger output 
Trigger Source 

The number of output 

Level 

Termination condition 

Connector 

lYNC output 
Source 

The number of output 

Level 

Termination condition 

Connector .......-..... ............................................... 
AUX. output 

The number of output 

Level 

Termination condition 

Connector 
\UX OR output (Port9) 

The number of output 

Level ' 

Termination condition 

Connector 

Specifications 

Select between Error (Error addition) and Block (A pattern is 
:omposed a t  a block) 

1 

VOH:O+O.~V V O L : - ~ * O . ~ V  

50Qto  GND 

Multipolar connector (Common with Burst Trigger output connector) 

3ne is selected among below 
111 Clock, 118 Clock, PRBS Sync., PRGM Sync 
%PRBS Sync and PRGM Sync generate a time in a cycle 

1 

V O H :  OfO.2V V O L :  -120.2V 

5 0 Q t o  GND 

B N C  ................................................. - .......................................... - ................................ * ....................................... 
It shows a edge or an area of data signal in BursWON 

8 

10k- 1OOMbps 
T T L ( V OH : +4.OVmin V OL : +0.5Vmag) 
10k-200Mbps 
E C L (V OH : -0.920.2V V OL : -1.7k0.2V) 

5OQto-2V ( E C L )  
High impedance ( T L ) 

Multipolar connector (34 pins) 
AUX.OR output is outputted after all of AUXoutput performed OR 
operation 

1 

1Ok to l00Mbps 
T T L (V OH : +4.0V- V OL : +0.5Vmag) 
1Ok to 2OOMbps 
E C L (VOH : -0.9f 0.2V VOL : -1.720.2V) 

50 R to -2 V (E  C L )  
High impedance ( T T L 

Multi~olar connector (Common with AUX output connector) 
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CHAPTER1 INTRODUCTION 

Table 1-4 Specifications of MLT163020B (619) 

Items 
'RBS pattern 
Cycle 
Mark rate 

Bits sift 

Phase DiEerence 

'RGM pattern 
Pattern length 

Logic inverse 
;em substitution pattern 
ConsgUration 
Pattern length 
Zero substitution length 

Logic inverse 

Specifications 

J2, 114, 118, ALL0 
(By means of logic inverse 1/2INVT, 314, 718, ALL11 

me number of a bits sift in variable mark rate. 
1 bit/ 3 bits selectable 

None : Generate PRBS pattern in each CH independently 
MUX : When CHI to CH16 are the same cycle 

Generate a PRBS pattern which shifted a phase 1/16 cycle by 
1/16 cycle 
When CHI to CH8 are the same cycle 

Generate a PRBS pattern which shifted a phase 118 cycle by 
118 cycle 
When CH9 to CHI6 are the same cycle 

Generate a PRBS pattern which shifted a phase 118 cycle by 
118 cycle 

% Because a channel accepted as group in CH1 to CH8 and CH9 tc 
CH16, it is impossible to select the MUX when a cycle of a PRBS i 
Merent &om a channel among each group. 

2 to 65,536bits/CH 
Relation between a pattern length and a step : 2 to 8,192bits / lbit ste] 

8,192 to 65,536bits / 8bits step 
'OS/NEG 

Zero continuation is substituted into PRBS pattern 
2 N (N  =7, 9, 11, 15) 
V t o  (2N-1)  bits 
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Table 1-4 Specifications of ~ ~ 1 6 3 0 2 0 ~  (719) 

Items 

pattern 

ContigUration 
Block length 

Logic inverse 
PON pattern 

Configuration 

Block length 

Logic inverse 
Downside 
Upside 

Specifications 

'ou can select a PRGM/PR;BS pattern in each column after you divide 
attern between Row/Column. 
Row : I t032  Column:lto8 (but,Row~Column132) 

'RGM part : per 1 block 8 to 8,192 bits/CH 8bits steps 
'RBS part : A block length is difTerent depend on a combination of block 

M I X  att tern PRBS block len&h 

unit : bil 

8bits steps 

'OS/NEG (only PRGM part) 

knerate a I*- burst data of a fixed form 
1 - 

B1 Bn 
B n :  n = l t o 7  
I t  is a possible to select PRGMPRBS in each block. 

'RGM 8 to 8,192 bits 8bits steps 
'RBS 8 to 131,072 bits 8bits steps 

The largest length of blocks is restricted as below by 
the number of blocks in PRBS 

The reration between the number of blocks and the largest length of block. 
The number of blocks 1 2 3 4 5 6 7  

Thelargestlength 131,072 98,304 65,536 32,768 32,768 32,768 32,768 

value of B ~ O C ~  I I I I I I I I 

'OS/NEG (PRGM part) 
, independent parallel data in each CH generation 

serial data which a signal performed OR operation from CHI t 
!H(n) (n:l to 16) output $om CH1 
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CHAPTER1 INTRODUCTION 

Table 1-4 Specifications of MU163020B (819) 

I tems 
lepeat generation 
ntemal burst generation 
Burst cycle 
Enable length 
Data mode 

nternal error insert 
Insert mode 

Specifications 
Output a voluntary pattern (PRGM,PRBS,MIX) continually. 
Avoluntary pattern output in a certain period of time uncontinually. 
0.1 to 10ms/O. lms steps 
8 to 1,999,968bits/8bits steps 
Consecutive/restart You can choice (PRBS pattern is valid in only 

Consecutive, and all of CH is common) 
Consecutive : A pattern continue among the burst 

kternal burst generation 

Enable length 

Normal 
Insert rate (error 
rate) 

Insert CH 
Insert position 

Restart : A pattern restart in each burst 
Output burst data specsed an enable length as an beginning positi( 
which is raising edge of external burst signal input 

8 to 2,097,144 bits 8bit steps 

Burst 
Insert rate' (error 
rate) 
Burst length 
Enable length 
Insert CH 
Insert position 

Normal : An error insertion in certain cycle 
Burst : An error insertion in particular area 

Single, 10-N (N = 3 to 9) 

ONIOFF' (Set at each CEI) 
You can select a block, while the mode is MWPON (It is impossible 
select while the mode is PRBS and PRGM) 

10-N ( N =  2 to91 

1 to 10s I 1s steps 
20 to 140ms 12Oms steps 
ONIOFF (Set at each CH) 
You can select a block, while the mode is W O N  (It is impossible 
select while the mode is PRBS and PRGM) 

Attention) Settings of a error are common in all CHs except insert CH a 

Insert rate (Error 
10.N ( N  = 2 to 9) 

rate) 

Sxternal error insert 
Insert mode 

Normal 
Insert CH 
Insert position 

Burst 

insert position 

Normal : An error insertion at raising edge of the external error sign; 
input 

Burst : An error insertion specfied by high interval of the external 
error signal input 

ON/OFF (Set at each CH) 
You can select a block, while the mode is MWPON (It is impossible 
select while the mode is PRBS and PRGM) 

select while the mode is PRBS and PRGM) 

Insert CH 
Insert position 

Attention) Settings of a error are common in all CH except insert CH ar 
insert position 

ON/OFF(Set at each CH) 
You can select a block, while the mode is W O N  (It is impossible 
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1.4 Specifications 

Items Specifications 
lelay measurement 

Measurement method Special pattern is inserted in output data 

Insert cycle 1 to 10s/ls steps 

I 

lperation temperature 5 to 40°C 

-ge 

3xternal dimensions 448.9*5(D)X232hl4JV)x4922.8(H) mm 

Weight 3.5kg or less 

'ower consumption 380VA or less 

Table 1-4 Specifications of MU163020B (919) 
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CHAPTER1 INTRODUCTION 

1 A.2 MU163040B 200M 16CH Error Detector unit 

This section describes specitications of MU163040B 200M 16CH Error Detector in Tablel-5 

Tablel-5 Specifications of MU163040B (118) 

,Items 
6CH Clock input 
The number of input 
Operation frequency 
Inverse of a property oj 
a pole 
Level 

Delay(Change amount) 

Termination condition 
Change of clock route 
Change of Repeat/Bursi 
Clock 

Connector 

Duty 
6CH Data input 
The number of input 
Wave form 
Operation bit rate 
Input level 

Threshold level 

Termination condition 

Connector 

Specifications 

LOk to 2 0 0 m  
'OS/NEG (Set eachCH individually) 

V I H : -4.500 to +5.000 V 

V I L : -5.000 to +4.500 V 

V P - P  : 0.500 to +5.000 V P - P 
5.011s to 6.011s / O.lns steps 
Accuracy : Larger of 2 150ps and f 10% for settjng value 
iOQto GND / - 2 V  / + 3 V  
3ach CH independence/All CH commons (CHlReference) 
Nhen burst data is recived, RepeatBurst is specified based on state of th 
,hen clock signal 
Nhen a mode is Burst Clock, a clock reference voltage in each clock i 
dentical to a data threshold voltage in each clock. When a mode i 
?ON(Upside), reference clock is selected amoung CG clock or CHI 
Multipolar (34pins) 
50% f 5% 

16 
NRZ 
10k to 200Mbps 

V 1 H : -4.500 to +5.000 V 

V I L : -5.000 to +4.5OO V 
vp-p : 0.500to+5.000 V P - P  
V th : -5.000 to +5.000 V / 5mV steps (V A R GND terminal) 

: -2.000 to -0.600V / 5mV steps (V A R -2V terminal) 
: +3.000 to +4.400V / 5mV steps (V A R +3V terminal) 

E C L  :50Q to-2V ( Vth:-1.3V) 
P E C L  :50Q h + 3 V  ( Vth:+3.7V) 
T T L  :50Qto  GND ( V t h : + 1 . 4 V )  
CMOS :50Qto  GND ( Vth:+2.5V) 
L V T T L  :50Qto  GND ( Vth :+ l .4V)  
VAR :50Qto  GND / - 2 V  / + 3 V  
Multipolar connector (34 pins) 
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1.4 Specifications 

Tal 

Items 
:Ix input 

The number of input 
Operation frequency 
Level 

Terminatibn condition 
Connector 

Duty 
3urst trigger input 

The number of input 
Operation bit rate 
Level 

Terminal condition 
Connector 

m g e r  input 
The number of input 
Level 
Termination condition 
Connector 

SYNC output 
Source 

Output level 

Termination condition 

Connector 

lel-5 Specifications of MU163040B (218) 
Specificatons 

(This input is connected to MLT163000A Clock Generator unit ) 
1 
LOk to 200MHz 
V I H  : -1.l'fO.lV 
V IL : -1.5kO.lV 

50 52 to -1.3V 
SMA 
50% *2.5% 

16 
1Ok to 2OOMbps 
E C L (V , : -0.9k0.1 V V ,, : -1.7f 0.1 V) 

Low : enable ( valid area of data) 
High : disable 

50 9 to -2 V 
Multipolar connector (34 pins) 

1 
V ,, : O.Ok0.2 V V ,, : -1.0t0.2 V 
50 52to G N D  
Multipolar connector 
(This is common with Burst Trigger input connector) 

One is selected among below 
111 Clock, 118 Clock, PRBS Sync., PRGM Sync 
%PRBS Sync. and PRGM Sync, generate a time in a cycle 

1 

V,,: Ok0.2V 
v o L  : -1k0.2 v 
50 52 to G N D  

BNC 
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CHAPTER1 INTRODUCTION 

Items 

PRBS pattern 

Cycle 

Mark rate 

Bit sift 

PRGM pattern 
Pattern length 

Logic inverse ........................................................ 
MIX pattern 

Configuration 
Block length 

Logic inverse .......................................................... 
Zero substitution 

pattern 

Configuration 

Pattern length 

Zero substitution 

length 

Logic inverse 

Tablel-5 Specifications of MU163040B (318) 

Specifications 

112, 114, 118, ALL0 
(by mean of logic invese 112INVT, 314, 718, ALL1) 

I'he number of a bits sift in variable mark rate 
lbit/3bits selectable ......................................................................................................................................................................... . 

2 to 65,536bits/CH 
Relation a pattern length and a steps : 2 to 8,lgzbits / lbit step 

8,192 to 65,536bits / 8bits step: 
POS/NEG ........................................................................................................................................................................... 
You can select a PRGM/PRBS pattern iq each Column after you divide 
pattern between RowIColumn. 

Row : I t032  Column:lto8 (but,RowXColumnS32) 
PRGM part : per lBlock 8 to 8,192 bitslCH 8bits steps 
PRBS part : A block length is Werent depend on a combination of blocks. 

MIX  att tern PRBS block lene-th 

unit : bit 

8bits steps 
POS/NEG (PRGM parts only) 

Zero continuation is substituted into PRBS pattern 

Z N  (N=7, 9, 11, 15) 

Nto ( Z N -  1)  bits 
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1.4 Specifications 

Tablel-5 Specifications of MU163040B (418) 

Co&guration 

Bit length 

Items 
PON pattern 

j ""1 . -. 
4 

B l '  B n '  
x 

Bn : n =l to 7 (PR parts is out of measurement object) 
It is a possible to select PRGM/PRBS in each block 

PRGM 8 to 8,192 bits 8bits steps 
PRBS 8 to 131,072 bits 8bits steps 

When a mode is PRBS, the largest length of blocks is 
restricted a s  follows by a number of block 

Specifications 
Generate a fixed form of a burst data 

&peat 
Synchronization 

l e n d  ir 
5 

Relation between a number of block and lar& bloik 

Logic inverse 
Downside 
Upside 

% Because a channel accepted as group in CHI to CH8 and CH9 to CHI6 
it is impossible to select the MLTX when a cycle of a PRBS is different 
horn a channel among each group. 

Thenumber of 
block 

PRBS Reading method 
PRGM Normal/Frame 

Frame length : 8/16/24/32bits 
MIX PRBS part : reading mothod 

PRGMpart : NormaVFrame 
Frame length : 8/16/24/32bits 

The largest value 
of block l e d  

1 

Enable length /While burk trigger input &pal is <enable interval, error detect i 

POS/NEG (PRGM part) 
A independent parallel data in each CH generation. 

131,072 

3xternal burst 

Data mode 

Synchronization 

- 

Zero-subst Normal 
Burst of a pattern perform by burst trigger input signal 

performed 
Consecutive/Restart it is possible to select (PRBS pattern is onl 
Consecutive) 

Consecutive : A pattern is successive between a burst 
Restart : A pattern restarts at  each burst 

PRBS (Reading method) Consecutive onl 
PRGM (Normal) Consecutive 

(Frame) Restart 
MIX (PRBS part) (Reading method) 

(PRGM part) (Normal) Consecutive 
(Frame) Restart 

PON (Frame) Restart only 

4 2 

98,304 

3 

65,536 32,768 32,768 
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CHAPTER1 INTRODUCTION 

Tablel-5 Specifications of MIJ163040B (518) 

Items 
internal burst 

Enable length 
Data mode 
Synchronization 

Specifications 
Frame pattern in signal is detected, and measurement signal is madt 
in ternal burst circuit 

Restart : A pattern restarts at each burst cycle 
PRGM (Frame) 

Frame length : 8/16/24/32bits 

MIX (PRBS part) (Reading method) 
(PRGM part) (Frame) 

Frame length : 811612432bits 
PON (Frame) 

Frame length : 8/16/24/32bits 
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1.4 Specifications 

Table 1-5 Specifications of MU163040B (618) 

Items 
:rror measurement 
Detection mode 

Measurement range 

Error rate 
Error count 
Error interval 

Error fiee interval 

Frequency counter 

Bit error L E D 

Measurement mode 

Measurement time 
AUTO SYNC. 

Current data 
Error performance 
(G.821) 

Specifications 

4U. : Calculate all of a bit error 
[nsertion : Calculate Wl error 
3mittion : Calculate l+O error 
[nsertion&Omittion : Calculate Insertion&Om&hbybms 
4LL : Calculate error in all blocks 
Selected : Calculate a voluntary block error 
3.0000 x 10-16 to 1.00000 x 100 
3 to 9999999 and 1.0000 X 107 to 9.99999 X 10" 
3 to 9999999 and 1.0000 X 107 to 9.99999 X 1016 

Interval : 10ms. 500ms. 1s 
3.0000% to 100.0000% 

Interval : 10ms. 500ms. 1s 
1Ok to 200MHz (Dismantle ability lOOHz Valid display place 
place) 

(Accuracy 2 (1 countor 2 l0ppm) ) 
Turn on a light by OR error in each CH 
(You can select ON/OFF in each CHI 

Single : Perform measurement only once for setting time 
Repeat : Measure repeaty for setting time 
Untimed : Perform a successive mesurement 
1 second to 99 days 23 hours 59 minutes 59 seconds 
DNIOFF setting is enable 

Threshold PRBS : 1 x 10- ( n =2 to 7) 
PRGM: 1 ~ 1 0 - ~  ( n = 2 t o 8 )  andAuto 

Cycle time : 0.5sec 
E C  
E S  ( % E S )  
E F S  ( % E F S )  
S E S  ( % S E S )  
DM (%DM) 
u s  (%US) 
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CHAPTER1 INTRODUCTION 

Tablel-5 Specifications of MU163040B (718) 

Items 
Uarm detect 

Power failure 

Clock failure 

Pattern synchronous 
less 

iuto search 
function 

<ye Margin measuremenl 

Function 

Measurement items 

. Specifications 

'ower failure detection 

:lock failure detection 

'RBS/PRGM synchronous less detection 

t is possible to select 
Threshold &Phase 

Threshold 

Threshold/Phase 
: Detect the most suitable value of both voltage 

and phase direction, and set 
: Detect the most suitable value of only a voltag 
direction, and set 

Phase : Detect the most suitable value of only a phas 
direction, and set 

Pattern : Only PRBS pattern 
'erform measurement of Eye Diagram and Eye Margin in one CI 
pecified 

t is possibe to select a Eye Margin and Eye Diagram mari 
neasurement 

Eye Margin measurement 

Measure Threshold margin/Phase 

Bit error rate range : 1 x 10- (n  =3 to 9) 

Accuracy : Finelcoarse it is possible to chnge 

Eye Diagram measurement 

By means of a bit error measurement, Eye opening range is 

measured in two dimensions 

Biterrorraterange : 1 ~ 1 0 - ~  (n=3 to9 )  

Measurement point : 8116132/64 Points 
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1.4 Specifications 

Table 1-5 Specifications of MU163040B (818) 

Specifications 

Delay time measurement of a data. 
Model : Detect a 32 bit special pattern inserted into a recive pattern 
Mode2 : Detect a special pattern of PRBS 

PRBS 7 8bits detect 
PRBS 15 16bits detect 
PRBS 23 24bits detect 
PRBS 31 32bits detect 

Oto999 ,!L s/1 ,!L s step 
1 to 999ms/lms step 
1 to 10s /Is step 
231 bitswax.) 

0.5s. IS, 2s. 5s. 10s 

0.1 P s 

S ing le /h~ea t  

Items 

Operation temperature I ranee 

% 
d 
4 2  

8 
I (I) 

E 

5 to 40°C 

External dimensions 

Weight 

Power consumption 

Delay measurement 

Function 
~~l~~ meamement 
mode 

Measurement 
rangeflime) 

@it> 
Timeout 

Measurement 
dismantle ability 

Measurement mode 

448.9*5(D) ~2321t4(W) X49 t2 .80  mm 

2.5kg or less 

260VA or less 
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CHAPTER 2 PRECAUTIONS 

CHAPTER 2 PRECAUTIONS 
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2.1 Environmental Conditions of Installation Site 

2.1 Environmental Conditions of Installation Site 

MU163020B 200M 16CH Pulse Pattern Generator and MU163040B 200M 16CH Error 
Detector(here after called "this unit7')operates normally a t  an ambient temperature of 5°C 
to 40°C and ambient humidity of 85% or less. This unit must be stored in an environment 
where the temperature is -20°C to 60°C and the humidity does not exceed 85% .Do not use 
or store this unit in a location exposed to: 

1. A place exposed to direct sunlight or heavy dust. 

2. A place exposed to water splashes or active gases. 

3. A place where oxidization could occur or a place exposed to strong vibrations. 

Using this unit a t  room temperatures after leaving it in a t  low temperatures for a long 
period could cause the internal circuits to short because of condensation. To avoid this, 
use the unit after condensation has been allowed to dry. - 
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CHAPTER 2 PRECAUTIONS 

2.2Safety Precautions 

A WARNING 

Don't replace the plug-in units by themselves. Replacement is performed by Anritsu service 
department. Contact your dealer or Anritsu sales office. There is a possibility to make a elec- 
tric shock accident reaching a death or injury. 

CAUTION 
-- -- - 

This unit has been developed only for use with the MP1630B Digital Data Analyzer. Using 
this unit with it inserted in any equipment other than the MP1630B could result in  damage 
or malfunction. Never use it with equipment other than the MP1630B. 

When inputting signals, do not apply voltages exceeding the rated values. This could dam- 
age the internal circuit. 

The output must be terminated with a 50-ohm resistor. Never pass current through the 
output. 

Before connecting other equipment (including experimental circuits) to the inputloutput 
connectors, be sure to establish a ground to prevent static damage. 

The outer conductor and core wires of a coaxial cable may be charged like a capacitor. Use 
them after discharging electrons using a metallic object. 

Do not remove the internal radial cooling panel. If unit performance degradation or trouble 
occur by using the unit with the internal radial cooling panel removed, it may not be eligible 
for maintenance. 
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C W T E R  3 PANELS 

CHAPTER 3 PANELS 
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3.1 Panel Layout and Explanation of Panels 

3.1Panel Layout and Explanation of Panel 

3.1.1 MU1 63O2OB panel layout 

Figures 3.1 and 3.2 show the front and back panels of the MU163020B 200M 16CH Pulse 
Pattern Generator respectively. 

/I WU163020B ZOOM 16CH PPG / 
11 Data Outout 0.5-5.0 Vo-p SYNC output/ 

Fig. 3.-1 Front panel of MU163020B 

Table 3-1 Explanat ion of MU163020B pane l s  

Description No 
( 1 ) 
( 2 ) 

- 

Synchronous output connector (BNC) 
Label 

SYNC Output 
Data Output 

- 

Coaxial multipin connector for data output 

I I 

1-16 : CH1 to CH16 data output (pin 1 + CHI) 
18-33 : GND for CHI to CH16 data output (pin 18 - 
CH 1) 
1 7 ,  34 : Not used 
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Table 3.-1 Explanation of MU163020B panels  (continued) 

h r s t  Triggermrigger 
h t p u t  

Coaxial mulgpin connector for clock output 

1-16 : CHI to CH16 clock output (pin 1 + CHI) 
18-33 : GND for CHI to CHI6 clock output (pin 11 
-- CHI) 
17 . 34 : Not used 
Clock senerator ~ u l s e  i n ~ u t  connector @MA) 
Pattern reset signal input connector (SMA) 
External burst signal input connector (BNC) 
External error signal i n ~ u t  connector (BNC) 
Coaxial multipin connector for AUX output 

1-8 : Port 1 to port 9 AUX output (pin 1 + port 1) 
9 : Port 8 AUX output (OR output from port1 tc 
port 8) 
18-26 : GND for port 1 to port 9 AUX output(pin 1i 
+ port 1) 
10-17, 27-34 : Not used 
Coaxial multipin connector for burst trigger an( 
trigger output 

1 I 

1-16 : CHI to CHI6 burst trigger output (pin 1 - 
CH 1) 
18-33 : GND for CHI to CHI6 burst trigger output 

(pin 18 + CHI 
17 : Trigger output 
34 : GND for trigger output 
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3.1 Panel Layout and Explanation of Panels 

3.1.2 MU163040B panel layout 

Figures 3.3 and 3.4 show the front and back panels of the MU163040B 200M 16CH Error 
Detector. 

I I Data l nput 0.5-5.0 Vp-p 

n~000nno0nnnnnno0 11 nnnnnooooooooonno 110 

clock I nput 0.5-5.0 ~ p - p  \ o/-IV 50 R 

Fig 3.-3 Front panel of MU163040B 

Cr 

MU163040B 20016 16CH Error Detector 

CLK Input 

Fig 3.-4 Back panelof MU163040B 

Table 3-2 Explanat ion of MU163040B panels  

Description 
Error monitor LED 

No 
( 1 ) 
( 2 ) 
( 3 ) 

i 

Synchronous output connector (BNC) 

Label 
Error 
SYNC Output 
Data Input 

- 

Coaxial multipin connector for data input 

1-16 : CHI to CHI6 data input (pin 1 +- CHI) 
18-33 : GND for CHI to CHI6 data input (pin 18 + 

CH 1) 
1 7 ,  34 : Not used 
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CHAPTER 3 PANELS 

Table 3.-2 Explanat ion of MU163040B panels  (continued) 

Xock Input 

:LK Input 

gurst TriggerlTrigger In. 

Coaxial multipin connector for clock input 

1-16 :CHltoCH16clockinput(pin1  += CHI) 
18-33 : GND for CHI to CH16 clock input (pin 18 + 

CHI) 
1 7 ,  34 : Not used 
Reference clock input connector (SMA) 
Used for measurement of PON in  upstream line(0NU 
+OSU) 
Coaxial multipin connector for burst trigger and 
trigger input 

I I 

1-16 : CHI to CHI6 burst trigger input (pin 1 + 

CH 1) 
18-33 : GND for CHI to CH16 burst trigger input 

(pin 18 +- CHI) 
17 : Trigger input 
34 : GND for trigger input 
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3.2 Connections between Units 

3.2Connections between Units 

This section explains how to connect between uni ts  inserted MP1630B main frame. 

Connection(1): connection with t h e  CG u n i t  

Slot l  : MU163000A 200M Clock Generator 
Slot3 : MU163020B 200M 16CH Pulse Pat tern Generator . ... - . . . - . . . . . -, . . 
Slot4 : MU163040B 200M 16CH Error Detector 
Cable: SMA cables 

u 

Fig 3.-5 Connections between Units (1) 

Connection (2) : connection with the CG unit (For clock reset function) 

Slot l  : MU163000A 200M clock generator 
Slot3 : MU163020B 200M 16CH pulse pat tern generator 

Cable: SMA cable 

Fig 3.-6 Connections between Units (2) 
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CHAPTER 3 PANELS 

3.3Connecting External Equipment 

This section explains how to connect this unit to external equipment. 

0 Connection (I) (Signal input from extemal equipment) 

Cable: BNC cable 

Fig 3.-7 Connection with External Equipment ( 1 ) 

0 Connection (2) (Signal output to extemal equipment : front) 

Cable: BNC cable 

External burst 
input 

External error 
input 

Synchronous 
output 

Synchronous 
output 

Fig 3.-8 Connection with External Equipment (2) 
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3.3 Connecting External Equipment 

Connection (3) (Signal output to external equipment : rear) 

Cable : Coaxial multipin cable 

AUX 
output 

u 

Fig 3-9 Connection with External Equipment (3) 
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CHAPTER 4 SCREEN CONFIGURcSITION 

CHAPTER 4 SCREEN CONFIGURATION 
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CHAPTER 4 SCREEN CONFIGURATION 

When this  unit, PPG (Pulse Pat tern Generator), and ED (Error Detector) are inserted i n  
the slots in  the MP1630B7 subwindows and panels a re  hierarchically structured a s  shown 
below. For details on the shaded portions, refer to the Operation Manuals tha t  come 
with the MP1630B and MU163000A 200M Clock Generator 

Table 4.-1 Hierarchical  s t r u c t u r e  of screens 

Subwindo I Panel I Setting item 

Clock IIF 
Data IIF 
Pattern 

Test Menu ~ ~ e a s u r e m e n / ~ l l o w s  you to set measurement conditions. I 

Allows you to set the clock inputloutput interface. 
Allows you to set the data inputloutput interface. 
Allows you to set a sendlreceive pattern, burst, and synchroni-- 

AUX IIF 
Trigger IIF 

t I 
Error ~ d d i - I ~ l l o w s  you to set the conditions for error addition and delay 

zation. 
Allows you to set the AUX output (envelope resetting). 
Allows you to set trigger and synchronous inputloutput signals. 

Result 

Analyze 

tion 
Analyze 
ErrorlAlarm 

Eye Margin 

Delay(Mode 
1) 
Delay(Mode 

Customize 

measurement pattern insertion. 
Allows you to set the conditions for setting the analyze function. 
Displays the errorlalarm measurement result and allows you to 
startlstop measurement. 
Displays the eye margin measurement result and allows you to  
startlstop measurement. 
Displays the delay (Mode 1) measurement result and allows you 
t o  startlstop measurement. 
Displays the delay (Mode 2) measurement result and allows you 

2) 
Trace Text 

to startlstop measurement. 
Displays a n  errorlalarm measurement data  analyze text. 

Recall Text Opens and displays a n  analyze text. 
Displays the setting & error measurement result (allows you to 
select items and set values directly). 
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CHAPTER 5 BASIC OPERSATION 

CHAPTER 5 BASIC OPEWTION 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.1 Viewing the Current Setting 

5.1Viewing the Current Settings 

This section explains the basic procedure for viewing the current settings on the screen 
for confirmation. This procedure is  required for the panels listed below. For other 
panels, this procedure is  not required because all settings appear the instant a panel has 
been opened. 

Setup:Clock IIF panel, Setup:Data IIF panel, Setup:Pattern panel, 
Setup-AUX I/F panel, Test Menu:Error Addition panel, 
Test Menu:Measurement panel (when errorlalarm measurement is set) 

The operation procedure is explained below taking the Setup:Pattern panel as an exam- 
ple. 

Viewing the  se t t ing  of one channel  

1. Select the View menu from the main window. Make sure the menu option "Display ALL 
CH" is not ticked. Selecting the menu option "Display ALL CH" will toggle the tick on and 
off. 

Fig. 5.-1 View menu 

2. Select a channel number Gom the CH spin box in the group box of the target unit. 

3. To change the setting, press the Setup button. A dialog box will open, allowing you to make 
a setting for the selected channel immediately. 

sync Losr Threthdd 
PRGM :" PUBS : 1 E-2 

PRGM :" FRBS :ON 
Sync M ~ d e  

Paltern:"" Blml : "" 
Frame La& : "" 

Enahle Length : "" 
PRGM Data Made : - 

Fig. 5.-2 Setup: Pattern panel (display of setting of one channel) 
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Viewing se t t i ngs  of a l l  channels  

Select the View menu fcom the main window. Make sure the menu option "Display ALL 
CH" is ticked. Selecting the menu option "Display ALL CH" will toggle the tick on and off. 

If settings of all channels cannot be displayed within the screen, page change buttons will 
appear. 

Move the mouse pointer to the target channel, then the shape of the mouse pointer will 
change. Double-clicking the mouse button will open the dialog box that allows you to set the 
target channel. 

The dialog box can also be opened by pressing the Setup button. 

Fig. 5.-3 Setup:  P a t t e r n  panel  (display of se t t ings  of all channels) 
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5.2 Setting a Sendficeive Pattern 

5.2Setting a SendlReceive Pattern 

5.2.1 Selecting a sendlreceive pattern 

The MU163020B ZOOM 16CH Pulse Pat tern Generator (hereafter called the PPG unit) and 
the  MU163040B 200M 16CH Error Detector (hereafter called the ED unit) allows you to 
se t  a programmable (PRGM) pattern, pseudo random (PRBS) pattern, zero substitution 
(Zero-Subst) pattern, or mixed (MIX) pat tern a s  a sendlreceive pattern. The following 
describes how to set a sendlreceive pattern. For more details on patterns, see Section 1, 
"About the  SendlReceive Patterns," i n  Appendix. 

The above patterns can be set when "Normal1' i s  selected a s  a pattern mode. When " P O N  
is  selected a s  a pattern mode, the sendlreceive pattern setting method is different from 
t h a t  discussed here. For further details, see Section 5.3, "Performing Settings for PON 
Measurement." 

Open the Setup: Setup panel. 

Fig. 5.-4 Se tup:  Se tup  panel  

2. Set a pattern mode. Select Normal from the PPG or ED drop-down list box in the Pattern 
Mode group box. 

3. Open the Setup: Pattern panel. 

Fig. 5.-5 Setup:  P a t t e r n  pane l  
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4. To set a send pattern, press the Setup button in the PPG group box. To set a receive pattern, 
press the Setup button in the ED group box. The Pattern dialog box will open. Figure 5.6 
shows the Pattern dialog box for the PPG unit. The send pattern setting method for the 
PPG unit also applies to the ED unit. The following describes how to set a send pattern for 
the PPG unit. 

Fig. 5.-6 Pat tern  dialog box 

5. Set a phase difference as necessary. For details, see Section 6.6, "Performing MUX Exter- 
nally for a PRBS Pattern." 

6. Press the button of the target channel. To set patterns for multiple channels, see Section 
6.1, "Setting Multiple Channels a t  the Same Time." 

7. See the section corresponding to the pattern you want to set. 

PRGM pattern: See Section 5.2.2 "Setting a PRGM pattern." 

PRBS pattern: See Section 5.2.3 "Setting a PRBS pattern." 

Zero-Subst pattern: See Section 5.2.4 "Setting a Zero-Subst pattern." 

MIX pattern: See Section 5.2.5 "Setting a MIX pattern." 

8. Perform steps 6 and 7 repeatedly as many times as the number of target channels. 

9. To edit the PRGM pattern or MIX pattern, press the Edit Pattern button. The Pattern Edi- 
tor dialog box will open. For how to use the Pattern Editor dialog box, see 5.4, "Creating or 
Editing a Pattern." 
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5.2 Setting a SendlReceive Pattern 

5.2.2 Setting the PRGM pattern 

This section explains how to set a PRGM pat te rn  a s  a sendlreceive pattern. 

4 
Fig. 5.-7 P a t t e r n  dialog box (when PRGM is selected) 

Select PRGM from the Pattern drop-down list box in the Pattern Setting group box. 

Enter a pattern length in the Pattern Length text box in the PRGM group box. The maxi- 
mum pattern length is 65,536 bits. 

Set a pattern logic by selecting it from the Logic drop-down list box in the PRGM group box. 

When you have selected Burst as a pattern inputloutput mode, select a PRGM Data mode 
£rom the Data Mode drop-down list box in the PRGM group box. 

Restart  Sends a PRGM pat te rn  for each burst  cycle, starting a t  the  
beginning. 

Consecutive Sends a PRGM pat te rn  for each burst  cycle, continuing from 
the end of the ~ r e v i o u s  PRGM  att tern. 

For how to select Burst as  a pattern inputloutput mode, see 5.5, "SendingLReceiving a Burst 
Pattern." For details on the PRGM Data mode, see Section 3, "About the PRGM Data 
Mode," in Appendix. 

This completes the setting. Press the OK button to make the new setting to take effect. 
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5.2.3 Setting a PRBS pattern 

This section explains how to set  a PRBS pat tern a s  a sendlreceive pattern. 

Fig. 5.-8 P a t t e r n  dialog box (when PRBS is selected) . 

1. Select a pattern from the Pattern drop-down list box in the Pattern Setting group box. 

PRBS7 Selects a 27-1 PRBS pattern. 

PRBS9 Selects a 29-1 PRBS pattern. 

PRBSl l  Selects a 211-1 PRBS pattern. 

PRBS 15  Selects a 215-1 PRBS pattern. 

PRBS2O Selects a 220-1 PRBS pattern. 

/ '1 PRBS23 Selects a 223-1 PRBS pattern. 
/ 

PRBS31 Selects a 231-1 PRBS pattern. 

2. Select a mark ratio from the Mark Ratio drop-down List box in the PRBS group box. 

112 Sets  the mark ratio to 112. 

1 I4 Sets  the mark ratio to 114. 

118 Sets  the mark ratio to 118. 

ALL0 Selects a n  all-zero pattern. 

112INVT Sets  the mark ratio to 1/2. 
314 Sets  the mark ratio to 314. 

718 Sets  the mark ratio to 718. 

ALL1 Selects all-one pattern. 
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5.2 Setting a SendIReceive Pattern 

3. Select a bit shift mode from the Bit Shift drop-down list box in the PRBS group box. 

lb i t  Shift Select a 1-bit shift mode. 

3bit Shift Select a 3-bit shift mode. 

When you have selected 112, 1/2INVT, ALLO, or ALL1 a s  a mark ratio in step 2, 
vou cannot set a bit  shift mode. 

4. This completes the setting. Press the OK button to make the new setting effective. 
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5.2.4 Setting a Zero-Subst pattern 

This section explains how to set a Zero-Subst pattern a s  a sendlreceive pattern. 

Fig.  5.-9 Pa t t e rn  dialog box (When Zero-Subst i s  selected) 

Select Zero-Subst fcom the Pattern drop-down List box in the Pattern Setting group box. 

Note 

When you have selected Burst as  a pattern input  output mode, you cannot select 
Zero-Subst. 

Select a pattern length from the Pattern Length drop-down list box in the Zero-Subst group 
box, and enter a zero bit length in the Zero Length text box. 

Relationships between the pattern lengths and the minimum and maximum zero bit lengths 
are as follows: 

Pattern Length Minimum zero bit  length Maximum zero bit length 

2"7 7 127 

Select a pattern logic from the Logic drop-down list box in the Zero-Subst group box. 

This completes the setting. Press the OK button to make the new setting effective. 
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5.2 Setting a SendIReceive Pattern 

5.2.5 Setting a MIX pattern 

This  section explains how to set  a MIX pat tern a s  a sendlreceive pattern. 

A MIX pattern consists of a maximum of 32 blocks. Specify the number of blocks in  a 
mat r ix  form. A bit  length and  a pat tern type (PRGM or PRBS) can be set  for each col- 
umn. 

Fig. 5.-10 P a t t e r n  dialog box (When MIX is selected) 

1. Select MIX from the Pattern drop-down list box in the Pattern Setting group box. 

2. Select a PRGM pattern logic from the Logic drop-down list box in the MIX group box. 

3. When you have selected Burst as  a pattern inputloutput mode, select a PRGM Data mode 
fiom the Data Mode drop-down list box in the PRGM group box. 

Restart  Sends a PRGM pat tern for each burst  cycle, starting a t  the 
beginning. 

Consecutive Sends a PRGM pat tern for each burst  cycle, continuing from 
the end of the  previous PRGM pattern. 

For how to select Burst a s  a pat tern inputloutput mode, see 5.5, "SendingIReceiving a 
Burst  Pattern." For details on the PRGM Data mode, see Section 3, "About the 
PRGM Data Mode," in Appendix. 
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4. Select a number of PRBS rows fiom the Pattern drop-down list box in the MIX group box. 

PRBS7 Selects a 27-1 PRBS pattern. 

PRBS9 Selects a 29-1 PRBS pattern. 

PRBS 11 Selects a 211-1 PRBS pattern. 

PRBS15 Selects a 215-1 PRBS pattern. 

PRBSZO Selects a 220-1 PRBS pattern. 

PRBS23 Selects a 223-1 PRBS pattern. 

PRBS31 Selects a 231-1 PRBS pattern. 

5. Select a PRBS block mark ratio fiom the Mark Ratio drop-down list box in the MIX group 
box. 

Sets  the mark ratio to 112. 

Se ts  the mark ratio to 114. 

Sets  the mark ratio to 118. 

ALL0 Selects a n  all-zero pattern. - 
lI2INVT Sets  the  mark ratio to 112. 

314 Sets  the mark ratio to 314. 

718 Sets  the mark ratio to 718. ' 

ALL1 Selects all-one pattern. 

6. Select a PRBS block bit shift mode from the Bit Shift drop-down list box in the MIX group 
box. 

lb i t  Shift Selects a 1-bit shift mode. 

3bit Shift Selects a 3-bit shift mode. 

Note 

When you have selected 112, lIZINVT, ALLO, or ALLl a s  a mark ratio in step 5, 
you cannot set a bit shift mode. 

7. Speclfy the number of blocks constituting a MIX pattern by entering a number of rows and a 
number of columns from the Row and Column text boxes in  the MIX group box. The maxi- 
mum number of blocks is 32. 
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5.2 Setting a Send/Receive Pattern 

8. Set  a block bit length and pattern type. Press the Detail Setup button in the 
The MIX Pattern Detail Setup dialog box will open. 

Fig. 5.-11 MIX P a t t e r n  Deta i l  Se tup  dialog box 

MIX group box. 

Note 

S e t  a block length and pattern type on a column basis. 

9. Set  a pattern type. Pressing a PRGM button in the MIX Pattern Detail Setup dialog box 
wil l  change the pattern of that column to a PRBS pattern. Pressing the PRBS button will 
change the pattern of that column to a PRGM pattern. 

10. Set  a block length. Press the Length button in  the MIX Pattern Detail Setup dialog box. 
The Column Length dialog box will open. 

11 

, -% 

( ) 
Fig. 5.-12 Column Length  dialog box 

11. Enter a block length in the text box, then press the OK button. The Column Length dialog 
box will close. The maximum block length depends on the number of blocks specified in step7. 

I 

When a block selected in step 10 is PRGM pattern. 
Block length:8 to 8192 bits18 bits step 

When a block selected in step 10 i s  PRBS pattern. 
Block length:8 to 131072 bits18 bi ts  step 

(Refer to table 5-1 for the relation between a block length and the number of 
blocks.) 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 5 BASIC OPERATION 

Table 5.-1 Maximum block l eng ths  

12. Perform steps 9 through 11 repeatedly if required, then press the OK button. The MIX Pat- 
tern Detail Setup dialog box will close. 

13. This completes the setting. Press the OK button to make the new setting effective. 
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5.3 Performing settings for PON Measurement 

5.3Performing Settings for PON Measurement 

5.3.1 Setting the transmission direction 

The MU163020B 200M 16CH Pulse Pat tern Generator (hereafter called the PPG unit) 
supports a dedicated mode for facilitating the measurements made using the Passive 
Optical Network (hereafter called a POW. In this  mode, downstream transmission to 
the OSU and upstream transmission to the ONU can be simulated. 
To select the above mode, select PON a s  the pattern mode. The following describes how 
to set  the  pattern mode PON and the basic procedure for setting the transmission direc- 
tion for PON measurement. See also Section 7.1, "PDS Upstream Line (ONU-0SU)Test." 

1. Open the Setup: Setup panel. 

Fig. 5.-13 Setup:  Se tup  panel  

2. Select PON as a pattern mode by selecting PON from the PPG unit drop-down list box in the 
Pattern Mode group box. 

3. Press the Setup button in the PPG unit group box in the Clock & Data C o ~ e c t i o n  group box. 
The Data Output Mode dialog box will open. 

Downstream 

Fig. 5.-14 Da ta  Ou tpu t  dialog box 
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4. Select a pattern transmission direction by clicking on the check button in the Select Data 
Output Mode group box. 

Downside (To OSU) Measure the downstream line (OSU+ONU) by sending a 
pat tern signal to the OSU. 

Upside (To ONU) Measure the upstream line (ONU+OSU) by sending a pat- 
tern signal to the ONU. 

5. This completes the setting. Press the OK button to make the new setting effective. 

6. For how to set a send pattern, see Section 5.3.3, "Setting guard times." 
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5.3 Performing settings for PON Measurement 

5.3.2 Setting the reception direction 

The MU163040B 200M 16CH Error Detector (hereafter called the ED unit) supports a 
dedicated mode for facilitating the measurements made using the Passive Optical Net- 
work (hereafter called a POW. In  this  mode, downstream reception from the OSU and 
upstream reception from the ONU can be simulated. 

To select the above mode, select PON as  a pat tern mode. The following describes how to 
set the pat tern mode PON and the basic procedure for setting the reception direction for 
PON measurement. See also Section 7.1, "PDS Upstream Line (ONU+OSU)Test." 

1. Open the Setup: Setup panel. 

Fig. 5.-15 Se tup :  Se tup  pane l  

2. Select PON as  a pattern mode by selecting PON from the ED unit drop-down list box in the 
Pattern Mode group box. 

3. Press the Setup button in the ED unit group box in the Clock & Data Connection group box. 
The Data Input Mode dialog box will open. 

Fig. 5.-16 D a t a  I n p u t  dialog box 
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4. Select a data reception direction by clicking on the check button in the Select Data Input 
Mode group box. 

Downside (From ONU) Measure the downstream line (OSU+ONU) by receiv- 

ing a pat tern signal from the ONU. 

Upside (From OSU) Measure the upstream line (ONU*OSU) by sending a 

pattern signal from the OSU. 

Note 

If you have selected Upside(From 0SU)from a data reception direction. Polarity 

and  Delay among Clock input interface set  up from CH2 to CH16 is prohibited. 

For how to clock input interface set  up. see Section5.6.4,"Setting clock input 

interface.'' 

5. Note If you have selected Upside(From OSU) from the Data Input Mode dialog box, press the 
Reference Clock Setting button to open the Reference Clock Setting dialog box. 

Fig. 5.-17 Reference Clock dialog box 

5.1 After clicking on the Reference Clock Input Port check button, press the OK button to 
close the Reference Clock dialog box. The functions of the check buttons are as follows: 

Reference Clock Input Port  Use the clock input from the CLK Input  con- 

nector on the back panel a s  a reference clock 

signal. 

Clock Input  Port Use the channel 1 clock signal a s  the reference 

clock signal. 

6. Press the OK button to make the new setting effective. The Data Input Mode dialog box will 
close. 

7. For how to set a Clock Input Mode in ED unit, Decide as  follow by a data reception direction. 

Downside:Normal or Common(Clockl),Common(Reference) 
Upside:Common(Clockl) 

For detail on the Clock Input  mode, see Section 5.7,"Sharing a Clock Input among All 
channels." 

8. For how to set  a receive pattern, see Section 5.3.5, "Setting a PON receive pattern." 
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5.3 Performing settings for PON Measurement 

5.3.3 Setting a PON send pattern 

This section explains how to set a pattern for PON measurement. Before setting a pattern, 
select PON a s  a pat tern mode and set a transmission direction following the procedure 
described in Section 5.3.1, "Setting a transmission direction." 

1. Open the Setup: Pattern panel. 

2 1 

2. Press th  

Fig. 5.-18 Setup: P a t t e r n  p a n e l  (PON mode) 

e Setup button in the PPG unit. The Pattern dialog box will open. 

4 14 

; ~.,.,..,.,.,,..,.,.,.,,.,...,.,.,....,.,,.....,,.,.,..,v.,~.,,..,.,....,.,.,.~,., ..................................... -........,: 

Fig. 5.-19 P a t t e r n  dialog box (PON mode) 

3. Select a number of effective c h a ~ e l s  subject to pattern generation by entering th .e maximum 
effective channel number in the Enable CHs text box. Contiguous effective channels must 
be specified, beginning with CHI. 
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4. Set Guard Time. Press the Output Timing button to open the Output Timing dialog box. 
For how to use the Output Timing dialog box, see Section 5.3.4, "Setting guard times." 

5. Press the target channel button. For how to set two or more channels a t  a time, see Section 
6.1, "Setting Multiple Channels a t  a Time." 

6 .  Enter a preamble length in the Length text box in the PR group box. The maximum pream- 
ble length is 64 bits. 

7. Set the number of blocks constituting OHlInformation using the Block spin box in the 
OHlInformation Pattern group box. The maximum number of blocks is 7. 

8. Set the pattern type and length of the blocks constituting OHlInformation. For how to use 
this dialog box, see Section 5.3.6, "Setting the structure of ONlinformation." 

I 
I , 9. Select a PRGM block logic by selecting it from the Logic drop-down list box in the 

OHlInformation Pattern group box. 

10. Select a number of PRBS block rows from the Pattern drop-down list box in the 
OHlInformation group box. 

PRBS7 Selects a 27-1 PRBS pattern. 

PRBS9 Selects a 29-1 PRBS pattern. 

PRBS 11 Selects a 211-1 PRBS pattern. 

PRBS15 Selects a 215-1 PRBS pattern. 

PRBS2O Selects a 220-1 PRBS pattern. 

PRBS23 Selects a 223-1 PRBS pattern. 

PRBS31 Selects a 231-1 PRBS pattern. 

i- : 11. Select a PRBS block mark ratio from the Mark Ratio drop-down list box in the 
\ 1 OHlInformation group box. 

- -- 

112 Sets  the mark ratio to 112. 

114 Sets  the mark ratio to 114. 

118 Sets  the mark ratio to 118. 

ALL0 Selects a n  all-zero pattern. 

112INVT Sets  the mark ratio to 1/2. 
314 Sets  the mark ratio to 314. 

718 Se t  the mark ratio to 718. 

ALL 1 Selects all-one pattern. 
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12. Select a PRBS block bit shift mode kom the Bit Shift drop-down list box in the 
OHlInformation group box. 

lb i t  Shift Selects a 1-bit shift mode. 

3bit Shift Selects a 3-bit shift mode. 

Note 

If you have selected 112, lIBINV, ALLO, or ALL1 a s  a mark ratio i n  step 12, you 
cannot set a bit shift mode. 

13. Perform steps 5 through 12 repeatedly as  many times a s  the number of target channels. 

14. To edit the PRGM block pattern, press the Edit Pattern button. The Pattern Editor dialog 
box will open. For how to use the Pattern Editor dialog box, see 5.4, "Creating or Editing a 
Pattern." 

i 

15. This completes the setting. Press the OK button to make the new setting effective. The PPG 
Pattern dialog box will close. 
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5.3.4 Setting guard times 

When setting a PON send p attern, pre !ss the Output Timi ~ut ton in  the Pattern di og 
box. Then, the Output Timing dialog box will open, allowing you to set PON pattern guard 
times and a burs t  cycle. 

Fig. 5.-20 O u t p u t  Timing dialog b 

1. Select a Burst signal source from the Burst Mode drop-down List box. 

INT Sends a pattern using a n  internal Burst signal. 

EXT Sends a pattern using a n  external Burst signal source. 

2. Enter a burst cycle in the Burst Cycle text box within the range from 0.1 ms to 10.0 ms. 
When you have selected EXT in step 1, you cannot set a burst cycle. 

3. Enter interchannel guard times using spin boxes. 

Note 

The following relationships must be established between the burst  cycle and the 
enable length. 

Enable length 5 Burst cycle 

The unit  of measure of the burst  cycle is ms and tha t  of the enable length is bit. 

The result  of converting the enable length into time depends on the frequency set 
on the Setup:Frequency panel. Values not meeting the above condition cannot 
be entered. 

When a n  external clock source is specified, this  conversion i s  not made. I t  
should be noted tha t  you can make a setting tha t  does not satisfy the above con- 
dition. For how to set a clock generation source, refer to Section 5.1, "Setting 
Frequencies," in  the Clock Generator Instruction Manual. 

4. This completes the setting. Press the OK button to make the new setting effective. The Out. 
put Timing dialog box will close. 
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5.3.5 Setting a PON receive pattern 

This section explains how to se t  a pattern for PON measurement. Before setting a pattern, 
select PON as  a pattern mode and set a reception direction following the procedure dis- 
cussed in  Section 5.3.2, "Setting a reception direction." 

Open the Setup: Pattern panel. 

PRGM Logic .POS 
Syns Lo+r Thre&& 

PRGM : 1E-2 PRBS : '" 

PROM :ON PRBS : - 
P a m  : - B u m  :EKT 
Ftame L d  : "" 

Fig. 5.-18 Setup:  P a t t e r n  pane l  (PON mode) 

Press the Setup button in the ED unit. The Pattern dialog box will open. 

Cunent Sening for "Dab Inpui Mode' Is 'Upside (Fmm OSU)" 

+n&~e CHS:G-II to CH 

OH/lnlormdon Panern 
Logic 

PRGM 

PRGM PRBS 

I / M 0 S W p - , @  

PRGM PRBS 

S~ICLDSS Thmhold . 1 11 
I l l  

Fig.  5.-19 P a t t e r n  dialog box (PON mode) 
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Select a number of effective channels subject to pattern generation by entering the maximum 
effective channel number in the Enable CHs text box. Contiguous effective channels must 
be specified, beginning with CHI. 

Press the target channel button. For how to set two or more channels at a time, see Section 
6.1, "Setting Multiple Channels a t  a Time." 

Set the number of blocks constituting OHlInformation using the Block spin box in the 
OHlInformation Pattern group box. The maximum number of blocks is 7. 

Set the pattern type and length of the blocks constituting OHlInformation. Press the Block 
Setup button to open the PON Pattern Detail Setup dialog box. For how to use this dialog 
box, see Section 5.3.6, "Setting the structure of OHlinformation." 

Select a PRGM block logic by selecting it fiom the Logic drop-down list box in the 
OHlInformation Pattern group box. 

Select a number of PRBS block rows fiom the Pattern drop-down list box in the 
OHIInformation group box. 

PRBS7 Selects a 27-1 PRBS pattern. 

PRBS9 Selects a 29-1 PRBS pattern. 

PRBSl l  Selects a 211-1 PRBS pattern. 

PRBS15 Selects a 215-1 PRBS pattern. 

PRBS2O Selects a 220-1 PRBS pattern. 

PRBS23 Selects a 223-1 PRBS pattern. 

PRBS31 Selects a 231-1 PRBS pattern. 

Select a PRBS block mark ratio from the Mark Ratio drop-down list box in the 
OHIInformation group box. 

112 Sets the mark ratio to 112. 

114 Sets the mark ratio to 114. 

1 I8 Sets the mark ratio to 118. 

ALL0 Selects an  all-zero pattern. - 
112INVT Sets the mark ratio to 112. 

314 Sets the mark ratio to 314. 

718 Sets the mark ratio to 718. 

ALL 1 Selects all-one pattern. 
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10. Select a PRBS block bit shift mode from the Bit Shift drop-down list box in the 
OHlInformation group box. 

l b i t  Shift Selects a 1-bit shift mode. 

3bit Shift Selects a 3-bit shift mode. 

Note 

If you have selected 112, 112INV, ALLO, or ALL1 as  a mark ratio i n  step 9, you 
cannot set a bit shift mode. 

11. Perform steps 4 through 10 repeatedly a s  many times as the number of target channels. 

12. To edit the PRGM block pattern, press the Edit Pattern button. The Pattern Editor dialog 
box will open. For how to use the Pattern Editor dialog box, see 5.4, "Creating or Editing a 
Pattern." 

13. This completes the setting. Press the OK button to make the new setting effective. The 
ED Pattern dialog box will close. 
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5.3.6 Setting the Structure of OHIinformation 

When setting a PON send pattern or PON receive pattern, pressing the Block Setting 
button in the Pattern dialog box will open the PON Pattern Detail Setup dialog box. 
With this box, you can set pattern types and bit lengths of the blocks constituting the 
OHIInformation. 

I I 

Fig. 5.-20 PON Pa t t e rn  Detail Setup dialog box 

2-D. 

I +  

1. Set pattern types of Blocks. When PRGM button is pressed, the Block pattern changes PRBS 
pattern, and when PRBS button is pressed the Block pattern changes PRGM pattern. 

2. Press the Length button of the target block. The Block Length dialog box will open. 

PON Pattern Detail Setup 

Maximum Length: 32,768bii I 
Fig. 5.-21 Column Length dialog box 

4-5 

3. Enter the bit length of the block in the text box in the Column Length dialog box, then press 
the OK button. Setting ranges are as follows: 

When a block selected in stepl i s  PRGM pattern. 
Block length:8--8,192bitsISbits step 

When a block selected in stepl i s  PRBS pattern. 

Number of blocks Setting range 

1 8 bits to 131,072 bits 

2 8 bits to 98,304 bits 

3 8 bits to 65,536 bits 

4 or more 8 bits to 32,768 bits 

Step 8bits step 

4. Perform steps 1 through 3 repeatedly as many times as the number of target blocks. 

5. This completes the setting. Press the OK button to make the new setting effective. The 
PON Pattern Detail Setup dialog box will close. 
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5.4Creating or Editing a Pattern 

5.4.1 Selecting a display mode 

To create or edit  a PRGM pattern on the MU163020B ZOOM 16CH Pulse Pattern Genera- 
tor (hereafter called the PPG unit) and MU163040B 200M 16CH Error Detector (hereafter 
called the ED unit), use a Pattern Editor dialog box. The Pattern Editor dialog box al- 
lows you to create or edit a PRGM pattern or a pat tern in  the MIXlPON pattern of the 
PRGM block. 
This section describes how to create or edit  a PRGM pattern using a Pattern Editor dialog 
box. Pressing the Edi t  Pattern button on the Pat tern dialog box in  the Setup:Setup panel 
will open the Pat tern Editor dialog box. 

Note 

1. When the System Mode is "Measurement Power Fail Mode", you cannot open 
1 

the  Pat tern Editor dialog box. Edi t  a pat tern in  the Customize subwindow 
or  switch between System Modes. 

2.  For how to switch between System Modes, refer to Section 6.4, "Setting a 
System Operations," i n  the MP1630B Digital Analyzer Operation Manual. 

3. For how to use the Customize subwindow, see Section 5.14, "For the Users of 
the BERTS i n  the past." 

4. There i s  a case it i s  difficult for you to see a cursor on editor depend on a color 
sett ing of Windows. A color settings of Windows set on Control Panel i n  Main 
group of Program Manager. For how to use a Control Panel, see online help 
i n  Control Panel. A color settings in  shipping is "MP1630B." 

-. I 
1 rc )* Forne tnlpirp U o r w  kxs L ttdcca -q 7 4  =mmd[m 

Fig. 5.-25 P a t t e r n  Edi tor  dialog box 
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Select a display mode from the Display drop-down list box. 

Time Display and edi t  the pattern of each channel horizontally on 
a line with reference to the time axis shown horizontally. 
You can display and  edit the pattern with a wave image or 
binary characters. 

State  Display and edi t  one piece of 16-bit data whose most signifi- 
cant bit  i s  for CHI.  You can display and edit the pattern 
with binary, hexadecimal, or ASCII characters. 

Dump Display and edi t  the pattern of one channel with a memory 
dump image. You can display and edit the pattern with bi- 
nary or hexadecimal characters. 

Note 

I n  the State mode, a pattern cannot be displayed or edited i n  the following cases: 

1, When the Grouping button i s  turned ON, furthermore ,PRGM pattern and 
pattern length are not equal for all channel. 

2. When the Grouping button is turned ON, furthermore the number of effec- 
tive channels isn't sixteen. PON pattern and Block configuration are not 
equal, Block configuration said here contains the number of block and each 
block length , a  setting of PRGM or PRBS. 

2. See the explanation of the editing method suited to the display mode selected from the Dis- 
play drop-down list box. 

For how to edit a pattern in  the Time mode, see Section 5.4.2, "Editing in  the Time 
mode." 
For how to edit a pattern in  the S ta te  mode, see Section 5.4.3, "Editing in  the State 
mode." 
For how to edit a pattern in  the Dump mode, see Section 5.4.4, "Editing in  the Dump 
mode." 
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5.4.2 Editing in the Time mode 

This section explains how to  create or edit  a pattern i n  the Time display mode. 

1. Select a display format &om the Format drop-down list box in the Pattern Editor dialog box. 

Wave Display a wave for editing. You can enlarge or reduce the 
wave with Zoom Up and Zoom Down buttons. 

BIN Display binary characters for editing. 

Pattern Editor I I J I 
Ble Hiif. v V V V 

xl D~splay Format Grouping Marker Focus Edithiode 
[KT-Tq[WaveU mmmm 

Fig. 5.-26 Pattern Editor dialog box (Time display mode) 

The cursor address is shown beside the Cursor Addr label. The bit states of 8 channels a t  
the cursor position appear in the display area. When the cursor is a t  the channel with a 
block, the number of the block a t  the cursor is displayed beside the Block# label. 

Set marker display. Pressing the Marker button will toggle the marker on and off. The 
marker address beside the Marker Addr label, and the cursor-to-marker distance beside the 
Distance label. 

Select a cursor or marker by pressing the Focus button. You can move the selected cursor 
or marker using the arrow keys or rotary encoder. 

Set an edit mode. Pressing the Edit Mode button will toggle between Insert and Overwrite 
modes. 

Input a pattern with the 0 and 1 keys. Note that PRBS portions of the pattern cannot be 
edited. 
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7. By double click, a cursor is moved and the bit invert. 

8. When you press the Grouping button, you can be effective in the grouping settings. The 
grouping is set in the Pattern dialog box. For grouping settings, see Section 6.1,"Setting Mul- 
tiple Channels at  a Time." 

9. For other functions, see Section 5.4.5, "Setting a selection area." 
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5.4.3 Editing in the State mode 

This section explains how to create or edit a pattern i n  the State  display mode. 

CursorAddr 5 
-b B I o W  - I 

MatkarAddr 10 Distance: 5 
u = .  11- ' ......,..... :.:.:.. r...,, .......... r : . . . z 

I 
n 

Fig. 5.-27 P a t t e r n  Editor  dialog box (S ta t e  display mode) 

1. The cursor address is shown beside the Cursor Addr label. When editing pattern is MIX or 
PON, the number of the block at the cursor is displayed beside the Block# label. 

2. Set marker display. Pressing the Marker button in the Pattern Editor dialog box will toggle 
the marker on and off. The marker address beside the Marker Addr label, and the cursor- 
to-marker distance beside the Distance label. 

3. Select a cursor or marker by pressing the Focus button. You can move the selected cursor 
or marker using the arrow keys or rotary encoder. 

4. Set an edit mode. Pressing the Edit Mode button will toggle between Insert and Overwrite 
modes. 

5. To input a pattern in a binary form, use the 0 and 1 keys. To input a pattern in a hexadeci- 
mal form, use 0 to 9 and A to F keys. To input a pattern in a ASCII form, you need a key- 
board Note that the PRBS portion of a pattern is represented by and it cannot be edited. Cur- 
sor moving between each display binary form, hexadecimal form, ASCII form, use click. 

6. By double click in binary display part, a cursor moves to a position you clicked and the bit 
invert. 

7. For other functions, see Section 5.4.5, "Setting a selection area." 
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5.4.4 Editing in the dump mode 

This section explains how to create or edit a pattern in  the Dump mode. 

Fig. 5.-28 P a t t e r n  Edi tor  dialog box (Dump display mode) 

1. Selecting Dump from the Display drop-down list box will open the CH Select dialog box. 
Select the channel subject to editing by pressing the corresponding option button, then press 
the OK button. 

Fig.  5.-29 CH Select  dialog box 

Pressing the CH button also can open the CH Select dialog box. 

2. Select a display format from the Format drop-down List box in the Pattern Editor dialog box. 

BIN Displays binary characters for editing. 

HEX Displays hexadecimal characters for editing. 
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3. The cursor address is shown beside the Cursor Addr label. When the cursor is a t  the chan- 
nel with a block, the number of the block a t  the cursor is displayed beside the Block# label. 
On hexadecimal display, a block number belong to the head bit in eight bit of cursor position 
is displayed. 

4. Set the quantity of the data to be displayed on a line. Select Line from the Edit pull-down list 
box to open the Line dialog box. Enter the number of bytes per line in the spin box, then 
press the OK button. 

I 
Fig. 5.-30 Line dialog box 

5. Set an edit mode. Pressing the Edit Mode button will toggle between Insert and Overwrite 
modes. 

6. Input a pattern. To input a pattern in a binary form, use the 0 and 1 keys To input a pat- 
tern in a hexadecimal form, use 0 to 9 and A to F keys. Note that the PRBS portion of a pat- 
tern is represented by * and it cannot be edited. 

7. By double click on binary display, a cursor moves to a position you clicked and the bit invert. 

8. When you press the Grouping button, you can be effective in grouping setting. Grouping is 
set in Pattern dialog box. For grouping setting ,see Section 6.1,"Setting Multiple Channels at  
a Time." 

9. For other functions, see Section 5.4.5, "Setting a selection area" and later. 
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5.4.5 Selecting a selection area 

This section explains how to set  a selection area using a Range group box. The selection 
area will be used when the Fill group box is used for substitution, when a n  edit command 
(Cut, Copy, or Paste) is used, or when a PRGM pattern i s  saved. 

1. I t  is an impossible to contain PRBS bit. 

2. On Time display, it is an impossible to select an  area extents over multichannel. 

3. On State display, an area specification is limited to a line unit. 

To set a selection area, use the buttons in the Range group box. Functions of these buttons are 
as follows: 

I Button Function 

Whole Set  the area tha t  contains the whole pattern of the channel 
a t  the cursor position. 

Block Se t  the area that  contains the whole block a t  the cursor 
position. 

Any Set  a n  area by specifying addresses i n  the Input Range dia- 
log box. 

Direct Se t  a n  area by specifying addresses with the cursor. 

W The following describes how to spec& a selection area using the Any button. 

Fig.  5.-31 I n p u t  Range dialog box 

1. Enter the start address of the selection area in the Start Address spin box. 

2. Enter the end address of the selection area in the End Address spin box. 

3. Press the OK button. Then, the specified area will be displayed in reverse video. 
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The following describes how to specify a selection area using the Direct button. 

1. Press the Direct button. The button will be kept pressed down and the Direct mode will be 
selected. In the Direct mode, you cannot input or edit a pattern. 

2. Speclfy the start point of the selection area. Double-click on the start point, or position the 
cursor a t  the starting point and press the Enter key. 

3. Speclfy the end point. Using the edit command "Jump" or any other appropriate command, 
display the selection area end point on the current screen. Double-click on the end point, or 
position the cursor a t  the end point and press the Enter key. 

4. Thus, the selection area has been set. 

Other methods for spec~fymg a selection area are as  follow: 

1. Drag the mouse. 

2. Click on the start point of the selection area, then click on the end point with the Shift key 
held pressed down. 

3. Locate the cursor a t  the start point, then specify the end point with the cursor key while 
pressing down the Shift key. 

4. On deciding the area, if you click a position while pressing down the Shift key, you can spec- 
lfy the end point again. 
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5.4.6 Inputting a pattern 
1 

This section explains how to input a pattern using the buttons in the Fill group box. 
Functions of the buttons in the Fill group box are as follows: 

Button Function 

0 Replace the bit(s) with 0. 

1 Replace the bit(s) with 1 

Reverse Invert the bit(s). 

Pattern Repeat the specified pattern. 

The following describes how to input a pattern using the Pattern button. 

4 

5 
3 
2 

Fig. 5.-32 Input  Pat tern  dialog box 

1. Enter a pattern length (number of bits) in the Length spin box. 

2. Enter the number of times the specified pattern is to be input, in the Repeat spin box. If you 
have specified a selection area, this spin box cannot be used. 
The specified pattern will be input repeatedly up to the selection area length. 

3. Pressing the SetALL button will set all bits to Is. 

4. Pressing the ResetALL button will set all bits to 0s. 

5. Enter a pattern in the text box. 

6. Pressing the OK button will add the pattern at the cursor position. 

Note 

If you open Input Pattern dialog on a state specified the selection area, the se- 
lection area is replaced in repetition of specification pattern without being 

related to the repetition number specified in the Repeat spin box. 
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5.4.7 Edit commands 

This section explains the commands tha t  can be selected from the Edit  pull-down menu in 
the  Pa t te rn  Editor dialog box. 

Table 5.-2 E d i t  commands  of P a t t e r n  Edi tor  

Command Function 

Undo 

Cut  

COPY 

Paste 

Jump-Head 

Jump-Tail 

Jump-Marker 

Jump-Address 

Jump-Block 

Jump-Pattern 

Jump-Next 

Cancel the preceding operation. 

Remove the data i n  the  selection area or a t  the cursor and 
stores it in  the buffer. 

Copies the data i n  the  selection area or a t  the cursor to the 
buffer. 

If a selection area h a s  been set, substitute it with the data  
stored in  the buffer. If not set, the data stored in  the  buffer 
is added a t  the cursor position. 

Jump to the beginning of the pattern. 

Jump to the end of t he  pattern of the channel a t  the  cursor 
position. 

If the marker is ON, jump the marker to the center of the 
screen. 

Jump to the specified address of the channel a t  the cursor 
position. 

Jump to the specified block of the channel a t  t he  cursor 
position. 

Search for the specified block of the channel a t  the  cursor 
position, and jump to the head of the first searched pattern. 

Search for the next pat tern under the same condition a s  tha t  
of the Jump-Pattern command executed directly before. 

Specifying the address a t  the jump destination 

1. Selecting Jump-Address will open the Input Address dialog box. 

....., .>:.:.:., .m Input Address 

Address r H  
f 

Fig. 5.-33 I n p u t  Address  dialog box 

2. Enter the jump destination address in the spin box in the Input Address dialog box, then 
press the OK button. 
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Specifying the block at the jump destination 

1. Selecting Jump-Block will open the Block Select dialog box. 

@j Block Select 

@s O#r 0113 O M  0 # 5  0116 0 8 7  O m  

Fig. 5.-34 Block Select dialog box 

2. Speclfy the destination block number by pressing the corresponding option button, then 
press the OK button. 

Specifylug the pattern to search 

1. Selecting Jump-Pattern will open the Input Pattern dialog box. 

0 Forward 

i 3 

Fig. 5.-35 Input  Pat tern  dialog box 

2. Pressing the SetALL button will set all bits to 1s. 

3. Pressing the ResetALL button will set all bits to 0s. 

4. Enter a pattern in the BIN or HEX text box. To enter a Don't Care bit, press the 0 key with 
the Shift key pressed down. Pattern length you can reference is variable from 1 bit to 32 bits. 

5. Select the search direction by pressing the Forward or Backward option button. 

6. Press the OK button. 

5.-37 
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5.4.8 Panel key and keyboard operations 

This section lists the operations t h a t  can  be performed using the keys on the  Pat tern 
Editor panel and optional keyboard. 

Table 5.-3 P a n e l  key operat ions 

Arrow keys Move the cursor. 

Shif t  + LeftlRight Perform the  same operation a s  area specification per  
formed by dragging the mouse. 

Enter  Performs the  same operation a s  double clicking 

Numeric characters Input  a pat tern 
a n d  A to F 
Shift+O Specifies Don't Care. 

Back Space Deletes the  data to the left of the cursor. 

Table 5.-4 Keyboard key operat ions 

Arrow keys 

Shif t  + LeftIRight 

Home 

Ctr l  + Home 

End  

Ctr l  + End 

Page Up 

Page Down 

Enter  

Move the cursor. 

Performs the same operation a s  area specification 
performed by dragging the mouse. 

Moves the cursor to the left end of the screen. 

Jumps the cursor to the head of the pattern. 

Moves the cursor to the right end of the screen. 

Jumps to the  end of the pattern of the channel a t  
cursor. 

Scrolls the screen one page rightward or downward. 

Scrolls the screen one page leftward or upward. 

Performs the  same operation a s  double clicking 

Numeric characters Input  a pattern. 
and A to F 
Shif t  + 0 or X Specifies Don't Care. 

Delete Removes the data in  the selection area or a t  the 
cursor and stores i t  in the buffer. 

Back Space Deletes the data to the left of the cursor. 

Inser t  Switches between Insert and Overwrite modes. 
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5.4.9 Saving a PRGM pattern 

There are two methods for saving the pattern edited using the Pattern Editor dialog box: 
a method by which the edited pattern is saved as a pattern setting data file and a method 
by which the edited pattern is saved as  a pattern clip file. The pattern setting data file 
includes the setting states of the patterns of all channels in  addition to pattern bit strings. 
On the other hand, the pattern clip file includes only pattern bit strings. 
This section describes how to save a created PRGM pattern as a pattern clip file. For 
details on the pattern setting data file, see Section 5.15, "Saving Setting States in the 
Data File: Opening the Data File." 

1. Select Save fjlom the File pull-down menu in the Pattern Editor dialog box. The Save dialog 
box will open. 

File Name: 

Drives. 

Pattern Length = 32.792 

a End ~ddress  132.791 
b I, 

\ 2 '3 \4 
Fig. 5.-36 Save dialog box 

2. Enter the channel whose pattern is to be saved, in the CH spin box. 

3. Enter the start address in the Start Address spin box. 

4. Enter the end address in the End address spin box. 

5. Enter drive, directory, and file names, then press the OK button. Do not change the file 
name extension when entering the file name. 

Note 

If the area specified in Save dialog box includes PRBS bits, you can't save the 
pattern. 

If the Save dialog box is opened after selecting an  area, the selected area will 
be set in the CH spin box, Start Address spin box, and End Address spin box. 
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5.4 Creating or Editing a Pattern 

5.4.10 Opening a PRGM pattern 

The pa t te rn  saved a s  a pattern clip file can be read and inserted in  or written over the 
pattern currently being edited. This section explains how to read a pattern clip file. 

1. The read pattern will be added at the cursor position. Move the cursor to the position where 
the read patter is to be added. 

2. Select Open from the File pull-down menu in the Pattern Editor dialog box. The Open dia- 
log box will open. 

File Name: Directories: 

-.PCP dbetts'galtern 

Fig. 5.-37 Open dialog box 

3. Enter drive, directory, and file names, then press the OK button. The read pattern will be 
added at the cursor position. 

Note 

I n  State  display mode, you cannot open the pat tern clip files saved in Time or 
Dump display mode. In  Time or Dump display mode, you cannot open the pat- 
tern clip file saved in State display mode. 
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5.4.11 Printing a pattern 

This section explains how to pr int  a created generationlmeasurement pattern. There are 
two printing method. One i s  printing from the Pattern Editor dialog box, the other is 
from the main window. A print  example is given in  Section 7, "Printer Output Example," 
in Appendix. 

P r in t ing  from the P a t t e r n  Edi tor  dialog box 

1. Select Print from the File pull-down menu in the Pattern Editor dialog box. The Print dia- 
log box will open. 

Pattern Length = 256 

3 2 

Fig. 5.-38 P r i n t  dialog box 

2. Specify a pattern range you want to print to Start Address and End Address spin box. 

3. When you open the print dialog box while displaying Dump. you can specify which channel 
pattern you print. Specify in CH spin box. 

4. Press the OK button, then printing start. 

Note 

Output form output such a s  a pattern display form in the Pattern Editor dialog 

box. But, while displaying the Wave form in the Time display mode, output form 

is BIN form. 
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5.4 Creating or Editing a Pattern 

Printing from the main window 

I 1. Select Print from the File pull-down menu in the main window. The Print dialog will open. 

0 Address 

1.1 

Fig. 5.-39 Pr in t  dialog box 

2. Select Pattern in the Type of Print List drop down list box. 

3. Select the unit saving a pattern you want to print in  the Unit drop down List box. 

4. Specify a pattern form you want to print in  the Display drop down list box or the Format drop 
down list box. 

5. Check ALL when you want to print in the whole range of a pattern. When you want to print 
only in a voluntary range, check Address, and spec& a range in Start Address and End Ad- 
dress spin box. 

6.  When you print at Dump form, you can specify which channel pattern to print. Check your 
request channel in  the channel group box. 

7. Press OK button, then printing start. 

Note 

1.When the System Mode is "Measurement Power Fail  Mode". I t  is  impossible to 
print a Pattern. 

2.For changing System Mode, see section 6.4, "Setting System Operations." i n  
the MP 1630B Digital Data Analyzer Operation Manual. 
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5.5SendinglReceiving a Burst Pattern 

5.5.1 Sending a burst pattern 

The MU163020B 200M 16CH Pulse Pattern Generator (hereafter called the PPG unit) 
allows you to send a burst pattern and clock signal. 
You can select either internal or external burst trigger signal for burst control. If you 
have selected an internal signal, you must set a burst cycle and an enable length. A burst 
trigger signal output from the Burst Trigger Output connector on the back panel of the 
PPG unit. For how to set the Burst trigger signal, see Section 5.5.3,"Setting Burst Trigger 
Output." For more details, see Section 2, "Burst Pattern Generation Principle," in  Appen- 
dix. 
This section describes how to  send a burst pattern and clock signal. 

Note 

When a burst pattern is sent, a Zero-Subst pattern cannot be generated. 

1. Open the Setup: Setup panel. 

I 1 I 
tf~requenw lwid 7 0 a t a 1 ~  Tpaarm TAWIS I ~ i w e r i f i  

I 

200M 16CH PPG (Slot3) Normal I ZOOM 16CH ED (Slot4) mJ 

Fig. 5.-40 Setup: Setup panel 

2. Select Normal from the PPG unit drop-down list box in the Pattern Mode group box. 

3. Open the Setup: Pattern panel. 
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5.5 Selecting a display mode 

Fig. 5.-41 Setup: Patterxi panel 

Press the Setup button in the PPG group box. The Pattern dialog box will open. 

CHI Setling 

Fig. 5.-42 Pat tern  dialog bbk 

Select Burst from the Pattern Output drop-down list box. The setting items in the Burst 
Setting group box will become effective. 

Select a burst trigger signal source from the Mode drop-down list box in the Burst Setting 
group box. 

INT Generates an internal burst trigger signal for burst control 
to send a burst pattern. 

EXT Inputs an burst trigger signal for burst control to the EXT 
Burst Input connector on the back panel of the PPG unit. 

If you have selected INT in step 6, enter a burst cycle and enable length in the Burst Cycle 
and Enable Length spin boxes. Setting ranges are as follows: 
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Item Setting range 

Bur s t  cycle 0.1 ms to 10 ms 

Enable length 8 bits to 2,097,144 bits (INT) 

8bits to 1,999,968bits (ENT) 

Note 

The following relationships must be established between the burst cycle and the 
enable length. 

Enable length+32bitsS Burst cycle 

The unit of measure of the burst cycle is ms and that of the enable length is bit. 
The result of converting the enable length into time depends on the frequency set 
on the Setup: Frequency panel. The conversion result is shown a t  the right. 
Values not meeting the above condition cannot be entered. 

When an external clock source is specified, this conversion is not made. I t  
should be noted that you can make a setting that  does not satisfy the above con- 
dition. For how to set a clock generation source, refer to Section 5.1, "Setting 
Frequencies," in the Clock Generator Instruction Manual. 

8. This completes the setting. Press the OK button to make the new setting effective. 

9. If required, carry out steps 10 and later to make the clock output a burst output. If not re- 
quired, the setting procedure is complete. 

10. Open the Setup: Clock I/F panel. 

Polarily :POS 
Output Mode ; Repeat Polarity : POS 
Out : ON InputMode :"" 
Delay : +O.Ons Delay 

Termination : GND 

I 
Level : VAR 

Termination of DUT : 50ohm to GND 
Amplitude : 2.000Vpp Offset : +1.0000Voh I 
1;lI 

Fig. 5.-43 Setup: Clock IIF panel 

11. Press the Setup button in the PPG group box. The Clock Interface dialog box will open. 
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Grouping (OFFI 

Polar@ pz-y Output Mode 

Level 

Delay w# ns 

Termination of DUT 150ohm to GND 4 

Fig. 5.-44 Clock In te r face  dialog box 

12. Press the target channel button. To set multiple channels a t  a time, follow the procedure 
stated in Section 6.1, "Setting Multiple Channels a t  a Time." 

13. Select Burst from the Output Mode drop-down list box. The Burst signal source, enable 
length, and burst cycle set in steps 5 through 7 will be set automatically. 

14. Perform steps 12 and 13 repeatedly as  many times as  the number of channels to be set. 

15. This completes the setting. Press the OK button to make the new setting effective. 
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5.5.2 Receiving a burst pattern 

The MU163040B ZOOM 16CH Error Detector (hereafter called the ED unit) can measure a 
burst pattern and clock signal. 
You can select either internal or external burst trigger signal for burst control. If you 
have selected a n  internal signal, you must set a burst cycle and an enable length. 
This section describes how to receive a burst pattern and clock signal. 

Note 

When a burst pattern is received, a Zero-Subst pattern cannot be measured. 

Open the Setup: Setup panel. 

Data lnput Mode 

Fig. 5.-45 Setup: Setup panel 

Select Normal from the ED unit drop-down list box in the Pattern Mode group box. 

Open the Setup: Pattern panel. 

Sync lPrr Thahold 
FRGM : "" PRB5 : 1E.2 

Piulo Sync 
PRBS :ON 

Burs4 :- 

Fig. 5.-46 Setup: Pa t t e rn  panel 
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4. Press the Setup button in the ED group box. The Pattern dialog box will open. 

Fig. 5.-47 Pat tern  dialog box 

5. Select Burst from the Pattern Output drop-down List box. The setting items in the Burst 
Setting group box will become effective. 

6. Enter an enable length in the Enable Length text box in the Burst Setting group box. The 
setting range is from 8 bits to 2,097,144 bits. 

Note 

1. If you have selected EXT as  the Burst Sync mode for all channels (EXT is 
selected from the Burst Sync Mode drop-down list box in the Pattern dia- 
log box shown in Fig. 5.47), you cannot set an enable length. For details 
on the Burst Sync mode, see Appendix 4, "About Auto Sync." 

2. The result of converting an  enable length into time is  shown a t  the right. 
When an external clock is specified as an input clock source, this conver- 
sion is not made. For how to set a clock, refer to Section 5.1, "Setting 
Frequencies," in the Clock Generator Instruction Manual. 

7. This completes the setting. Press the OK button to make the new setting effective. 

8. If required. carry out steps 9 and later to make the clock input a burst input. If not required. 
the setting procedure is complete. 
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9. As for a channel received a burst clock, it is necessary to set a Burst on Input Mode setting in 
clock interface. Open the Setup : Clock IIF panel.. 

Note 

There are Burst and Repeat in Input Mode setting of clock interface. When the 
Input Mode is Repeat, threshold value of input clock is automatically calculated. 
Receiving Burst clock, if you select Repeat in  the Input Mode, it is impossible to 
find an appropriate threshold value, because out of enable interval is made the 
calculated target of threshold value. 
Owing to select Burst in Input Mode, a clock threshold value is equal to a thre- 
shold value of data interface. For setting a data interface, see section 5.6.3, 
"Setting the data input interface". 

Fig. 5.-48 Setup:Clock I/F panel 

10. Press Setup button in group box on the ED side. Clock interface dialog box will open. 

Fig. 5.-49 Clock Interface dialog box 
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11. After press the button of channel receiving a burst clock, select Burst in the Input Mode drop 
down box. 

Note 

I n  order to make the ED uni t  operate in  Burst clock, it i s  necessary to be DUT 
which can output when a clock and data  are  the same terminal prerequisite. Set 
both terminal settings which a channel inputting a burst  clock and the  channel on 
da ta  interface identically. For setting a data  interface, see section 5.6.3 ,"Setting 
the  data i n ~ u t  interface" 

12. This completes the setting. Press the OK button to make the new setting effective. 
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5.5.3 Setting Burst Trigger Outputs 

The MU163020B 200M Pulse Pattern Generator (hereafter called the PPG unit) has one 
Trigger Output and 16 Burst Trigger Outputs. This section explains the procedure for 
setting Burst Trigger Outputs. 
Signals output from the Burst Trigger Outputs are synchronized with the Burst Trigger 
signal for burst pattern control. Their lengths are the same as the enable length. You 
can set delays relative to the rising edge of the Burst Trigger signal. 

Note 

Burst Trigger Output signals can only be output in the following cases: 

(1) When the pattern mode is PON. 

(2) When the pattern output mode is Burst and an internal burst signal source is 
used 

For the procedure for setting the pattern mode to PON, see Section 5.3.3, 
"Setting guard times." For the procedure for setting the pattern output mode to 
Burst, see Section 5.5.1, "Sending a burst pattern." 

1. Open the Setup: Trigger I F  panel. The setting state is shown in the Trigger Output group. 

Fig. 5.-50 Setup: Trigger IIF panel 
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Press the Setup button in the PPG unit group box. The Trigger Interface dialog box wiU 
open. 

ZOOM 16CH PPG (Slot3 Triqger Interface 

Burst Trigger Output 
Grouping I0FR E g  
CHI SFlnina 

Fig. 5.-51 Trigger Interface dialog box 

Select the target channel by pressing the corresponding channel button in the Burst Trigger 
Output group box. When the patter mode is PON, the buttons of the channels not selected 
as effective channels (Enable CHs) cannot be pressed. 

Select a Trigger signal output timing. Enter the delay from the pattern enabling start loca- 
tion in the Output Delay spin box. The setting range is from 0 bits to 9999 bits. 

Perform steps 3 and 4 repeatedly as many times as the number of c h a ~ e l s  to be set. 

This completes the setting. Press the OK button to make the new setting effective. 
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5.6Setting an Amplitude, Offset Level, Termination, and Phase 

5.6.1 Setting the data output interface 

This section explains how to se t  the data output interface of the MU163020B ZOOM 16CH 
Pulse Pattern Generator (hereafter called the PPG unit). 

Open the Setup: Data IIF panel. 

2 1 

Fig. 5.-52 Setup:  D a t a  IIF pane l  

2. Press the Setup button in the PPG group box. The Data Interface dialog box will open. 

i 
Fig.  5.-53 Data Interface dialog box 

3. Press the target channel button. In the PON measurement mode, you cannot press ineffec- 
tive channel buttons. To set multiple channels at a time, follow tlie procedure stated in Sec- 
tion 6.1, "Setting Multiple Channels at  a Time. 
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4. Turn on or off the data output by selecting ON or OFF from the Output drop-down list box. 

5. Enter a skew value in the Skew spin box. The setting range is from -5.0 n s  to 5.0 ns. 

6. Select a level from the Level drop-down list box. When you have selected ECL, PECL, or 
TTL, LVTTL you cannot execute steps 7 and 8. 

VAR Sets a n  arbitrary level. 

ECL Sets the ECL level 1. 

PECL Sets the PECL level 2. 

TTL Sets the TTL level 3. 

LV TTL Sets the LV TTL level*. 

7. Set  an  amplitude and offset. Select the potential that provides a standard for offsets, from 
the drop-down list box shown a t  the right of the Offset text box. The setting ranges of am- 
plitude and offset depend on the termination setting. The setting range of offset also de- I 

pends on the amplitude setting. For more details, see Appendix 5, "Relationships among Am- 
plitude, Offset, and Termination." 

Voh Sets a n  offset value at the high level. 

Vth Sets a n  offset value a t  the center of high and low levels. 

Vol Sets a n  offset value a t  the low level. 

8. Set  termination of the DUT subject to data output measurement. Select a termination type 
from the Termination of DUT drop-down list box. 

5Oohm to GND Selects this  when the  DUT terminates with 50 ohmslground. 

5Oohm to -2V Selects this when the DUT terminates a t  the ECL level. 

5Oohm to +3V Selects this  when the DUT terminates a t  the PECL level. 

Open Selects this when the  DUT terminates a t  high impedance 
(CMOS, TTL, LVTTL). 

i" 

9. Perform steps 3 to 8 repeatedly as many times as  the number of channels to be set. 

10. This completes the setting. Press the OK button to make the new setting effective. 

The DUT may break down depending on the setting you have made. In such a 
case, a confirmation message will appear. Check the setting you have made and 
the  DUT carefully before starting measurements. 

1ECLlevel  High:-O.SV,Low:-l.7V 
2 PECL level High: .4. lV, Low: 3.3V 
3 TTL level High: 5.OV, Low: O.OV 
4 LV TTL level High:3.3V,Low:O.OV 
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5.6.2 Setting the clock output interface 

This section explains how to set the clock output interface of the MU163020B 200M 16CH 
Pulse Pattern Generator (hereafter called the PPG unit). 

Open the Setup 

Fig. 5.-54 Setup:  Clock IIF panel  

2. Press the Setup button in the PPG group box. The Clock Interface dialog box will open. 

olanty F H  ... Output Mode 

Amplitude Vpp 

(0.250t02.500) 

7 
Fig. 5.-55 Clock Interface dialog box 

3. Press the target channel button. To set multiple channels a t  a time, follow the procedure 
stated in Section 6.1, "Setting Multiple Channels at  a Time." 

4. Select a clock polarity from the Polarity drop-down list box. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.6 Setting an Amplitude, Offset Level, Termination, and Phase 

5. Turn on or off the clock output by selecting ON or OFF from the Output drop-down list box. 

6. Select a level from the Level drop-down list box. When you have selected ECL, PECL, or 
TTL, LVTTL you cannot execute steps 7 and 9. 

VAR Sets an arbitrary level. 
ECL Sets the ECL level 1. 
PECL Sets the PECL level 2 .  

TTL Sets the TTL level 3. 

LVTTL Sets the LVTTL levelc 

Set an amplitude and offset. Select the potential that provides a standard for offsets, from 
the drop-down list box shown a t  the right of the Offset text box. The setting ranges of am- 
plitude and offset depend on the termination setting. The setting range of offset also de- 
pends on the amplitude setting. For more details, see Appendix 6, "Relationships among Am- 
plitude, Offset, and Termination." 

Voh 

Vth 

Vol 

Sets an offset value a t  the high level. 

Sets an offset value a t  the center of high and low levels. 

Sets an offset value a t  the low level. 

8. Enter a delay value in the Delay spin box. The setting range is from -5.0 ns to 5.0 ns. 

9. Set termination of the DUT subject to clock output measurement. Select a termination type 
from the Termination of DUT drop-down list box. 

5Oohm to GND Selects this when the DUT terminates with 50 ohmslground. 

5Oohm to -2V Selects this when the DUT terminates a t  the ECL level. 

5Oohm to +3V Selects this when the DUT terminates a t  the PECL level. 

Open Selects this when the DUT terminates a t  high impedance 
(CMOS, TTL, LVTTL). 

10. Perform steps 3 to 9 repeatedly as many times as the number of channels to be set. , , 

11. This completes the setting. Press the OK button to make the new setting effective. 

Note 
CAUTION 

The DUT may break down depending on the setting you have made. In such a 
case, a confirmation message will appear. Check the setting you have made and 
the DUT carefully before starting measurements. 

1 ECL level High:-O.SV, Low:- l.W 
2 PECL level High: 4.1V, Low: 3.3V 
3 TTL level High: 5.OV, Low: O.OV 
4 LV TTL level High:3.3V, Low: O.OV 
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5.6.3 Setting the data input interface 

This section explains how to set the data input interface of the MU163040B 200M 16CH 
Pulse Pattern Generator (hereafter called the ED unit). 

1. Open the Setup: Data IIF panel. 

Polelity : Pos 
Output Mode :- 

Delay : +O.Ons 

Termination of DUT : 50ohmto GND 
Amplitude : 2.00Wpp Offset : +1.0000Voh 

Fig. 5.-56 Setup: Data  I/F panel 

2. Press the Setup button in the ED unit group box. The Data Interface dialog box will open. 

....A 

:..... ZOOM 16CH ED (Slotd) Data Interface 

Grouping 

CHI Setting 
3 

-- 

Fig. 5.-57 ~ a t a x t e r f a c e  dialog box 

!&).Threshold -$ V Termination m i d  
(-5.0OOto5.000) 

3. Press the target channel button. In the PON measurement mode, you cannot press ineffec- 
tive channel buttons. To set multiple channels at a time, follow the procedure stated in Sec- 
tion 6.1, "Setting Multiple Channels at a Time." 

- 6 
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4. Select a threshold level from the Level drop-down list box. When you have selected ECL, 
PECL, TTL, or CMOS, LVTTL you cannot execute steps 5 and 6. 

VAR Sets  a n  arbitrary level. 

ECL Sets  the ECL level 1. 

PECL Sets  the PECL level 2. 

TTL Sets  the TTL level 3 .  

CMOS Sets  the CMOS level 4. 

LVTTL Sets  the LVTTL levels. 

5. Enter a threshold value in the Threshold spin box. The setting range is depend on a data 
input termination condition as bellow: 

Termination condition Range 

GND -5.000V to +5.000V 

-2V -2.000V to -0.600V 

+3V +3.000V to +4.400V 

6. Select a data input termination condition &om the Termination drop-down list box. 

GND Selects ground termination. 

-2V Selects termination for ECL-levell signal. 

+3V Selects termination for PECL-level2 signal. 

7. Perform steps 3 to 6 repeatedly as  many times as  the number of channels to be set. 

8. This completes the setting. Press the OK button to make the new setting effective. 

1 ECL level Threshold:- l.3V 
2 PECL level Threshold: 3.7V 
3 TTL level Threshold: 1.4V 
4 CMOS level Threshold: 2.5V 
5 LVTTL level Threshold: 1.4V 
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5.6.4 Setting the clock input interface 

This section explains how to set the clock input interface of the MU163040B 2OOMbls 
16CH ED (hereafter called the ED unit). 

Open the Setup : Clock ILF panel. 

ISetup...j ac&lnput h i d  ip ~ b d "  

OutputMode :- Polarity 
2 

Out InputMode 
Delay , +O.Ons I Delay , :+O.Dns 

Level : VAR Termination : GND 
Termination of DUT : 5Oohm to GND 
Amplitude : 2.OOOVpp Offset : +l.ODOOVoh 

Fig. 5.-58 Setup : Clock I/F panel 

Press the Setup button in the ED unit group box. The Clock Interface dialog box will open. 

??3. 

.:..... ZOOM 16CH ED Not4) Clock Interface 

I T  
Grouping I] f-GG7 
CHI Setting 

polarity Input Mode IBurstN 

Termination Delay F H  ns 4- 

Fig. 5.-59 Clock Interface dialog box 

Press the target channel button. To set multiple channels at a time, follow the procedure 
stated in Section 6.1, "Setting Multiple Channels at  a Time." 

Select a clock polarity from the Polarity drop-down list box. 
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5. Select a clock input termination condition &om the Termination drop-down list box. 

GND Select ground termination. 

-2V Select termination for ECL-level 1 signal. 

+3V Select termination for PECL-level 2 signal. 

6. Perform steps 3 to 6 repeatedly a s  many times as the number of channels to be set. 

1 7. This completes the setting. Press the OK button to make the new setting effective. 
I 

1 ECL level Threshold -1.3V 
2 PECL level Threshold 3.7V 
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5.7Sharing a Clock Input among All Channels 

The MU163040B ZOOM 16CH Error Detector (hereafter called the ED unit) allows you to 
share the clock input from channel 1 among all channels by selecting Common as a clock 
input mode. If there i s  only one clock input when data is received from two or more 
channels for DUT measurement, select the Common mode. 
Clock input modes a re  a s  follows: 

Normal Use clock inputs from individual channels. 

Common(Clockl) Share the clock input from channel 1 among all channels. 

Common(Reference) Share the clock input from a reference clock input on the 
back panel of the ED uni t  among all channels. 

1. Open the Setup: Setup panel. 

Fig. 5.-60 Setup:  Se tup  pane l  

2. Select a clock input mode from the Clock Input Mode drop-down List box in the ED unit group 
box. 

3. This completes the setting. 
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5.8Synchronizing with a Received Pattern 

5.8.1 Selecting synchronization modes 

The MU163040B 200Mbls 16CH ED unit (hereafter called the ED unit) supports an Auto 
Sync function for synchronizing the internal reference pattern with the input pattern, 
preventing many errors from occurring. When measuring a burst pattern, a setting for 
burst cycle synchronization is required. 

There are two pattern synchronization modes, Normal and Frame. There are also two 
burst synchronization modes, INT and EXT. 

Restrictions listed in Table 5.5 are placed on the above modes depending on the settings of 
the pattern type, pattern input mode, and PRGM data mode. 

For more details, see Appendix 4, "About Auto Sync." 

Table 5.-5 Restrictions on selection of Pat tern  Sync a n d  Burs t  Sync modes 

I Setting conditions I Synchronous mode 1 

% 1 The PRGM pattern length must be 8 bits or longer. 
% 2 The pattern of the first block must be PRGM and the block length must be 8 

bits or longer. 
3 When all block in MIX pattern is selected at  PRBS, this mode is  prohibit. 
%4 Setting of PRGM Data Mode is common in all CH. 
Note 

For details in each setting condition and the PRGM Data Mode, see Appendix3, 

"PRGM Data Mode." 
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5.8.2 Synchronizing with the received pattern 

1. Open the Setup: Pattern panel. 

Fig. 5.-61 Setup:  P a t t e r n  pane l  

2. Press the Setup button in the ED unit group box. The Pattern dialog box will open. 
Fig. 5.62 shows the screen that appears when the pattern mode is Normal. The configura- 
tion of the Sync Setting group box is the same if the pattern mode is PON. Use the Sync 
Setting group box to make the settings mentioned below. 

Logic Ill 

:...< -.......... >.........,...%. rr .... ~~......,.~........................%...~%.~................,...-.-.. ................ -..- ............ -....-.... 
\7 

Fig. 5.-62 P a t t e r n  dialog box 

3. Press the target channel button. To set multiple channels a t  a time, follow the procedure 
stated in Section 6.1, "Setting Multiple Channels a t  a Time." 

4. Turn on or off the Auto Sync function by selecting ON or OFF from the Auto Sync drop-down 
list box. This setting must be made for PRGM and PRBS patterns respectively. 
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Note  

If the pattern of the channel currently being set is PRGM or MIX and Restart i s  
selected a s  a PRGM data mode, the Auto Sync function is automatically turned 
on for the PRGM pattern. 

5. Select a sync loss threshold value from the Sync Loss Threshold drop-down list box. This 
setting must be made for PRGM and PRBS patterns respectively. For more details, see Ap- 
pendix 9 "Sync Loss Threshold." 

Sync Loss Threshold (PRGM) setting range: 1E-2, 1E-3, 1E-4, 1E-5, 1E-6, 

1E-7, 1E-8,Auto 

Sync Loss Threshold (PRBS) setting range: 1E-2, 1E-3, 1E-4, 1E-5, 1E-6, 

1E-7 

6. Select a burst synchronization mode fcom the Burst Setting Mode drop-down list box. You 
cannot make this setting when the pattern input mode is Repeat. 

INT Synchronizes with received pattern using the specified 
number of bits a t  the head of the received pattern a s  a 
frame. 

EXT Synchronizes with the received pattern using the signal in- 
pu t  to the Burst  Trigger Input connector. 

Select a pattern synchronization mode from the Pattern Sync Mode drop-down list box. If 
you have selected INT in step 6, Frame is selected automatically. For the relations between 
other setup condition, see section5.8.1 "selecting synchronization mode." 

Normal Synchronizes with the  received pattern by a normal method. 

Frame Synchronizes with the received pattern using a specified 
frame. 

If you have selected Frame as  a pattern synchronization mode in step 7, select a fcame length 
from the Frame Length drop-down list box. 

8bit  Sets the  frame length to 8 bits. 

16bit Sets the frame length to 16 bits. 

24bit Sets the frame length to 24 bits. 

32bit Sets the frame length to 32 bits. 

Note 

You cannot set a frame length longer t han  the pattern or first block length. 

9. Perform steps 3 to 8 repeatedly as  many times as the number of channels to be set. 

10. This completes the setting. Press the OK button to make the new setting effective. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 5 BASIC OPERATION 

5.9Performing Auto Searches 

The MU163040B 200M 16CH Error  Detector (hereafter called a n  ED unit) sypports two 
types of search functions. 

Phaselthreshold level auto search function 

This function i s  used to detect optimum values of the phase relationship (between data 
and clock) and input data threshold level automatically according to the error rate. 
Optimum values of both the phase relationship and threshold level can be searched a t  the 
same time. 

Pattern search function 
This function is used to search for the number of rows and mark ratio assuming tha t  the 

J 
input data signal has  a PRBS pattern. 

You can perform searches for the  channels selected a s  DUTs. For how to select the 
channels subject to measurement, see steps 7 and later i n  Section 5.10.2, "Setting meas- 
urement conditions." When two or more channels are  specified, they are searched one 
after another. Two types of searches can be conducted in  parallel. However, since only 
one channel can be subjected to eye margin measurement, auto search can be performed 
only for this channel. For how to set  the channel subject to eye margin measurement, 
see the explanation of step 6 in  Section 6.7.2, "Making setting for eye margin measure- 
ment." 

The optimum value of the threshold level can be searched only when the mark ratio of the 
pattern received by the channel subject to search i s  118 to 718. 

The search functions cannot be used when the pattern mode is PON or the pattern input 
mode is Burst. 

\ 

1. Select Repeat as a pattern input mode. 

1-1. select Normal from the Pattern Mode group box on the Setup : Setup panel. 

1-2. On the Setup : Pattern panel, press the Setup button The Pattern dialog box will open. 

1-3. Select Repeat from the Pattern Input drop-down list box, then press the OK button. 
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2. Open the Result subwindow. 

Fig. 5.-63 Result:  All pane l  

3. Press the Auto Search button. The Auto Search dialog box will open. Figure 5.63shows an 
example of the Result subwindow which appears when errorlalarm measurement is specified 
in the Test Menu subwindow. However, this operation can be performed for other meas- 
urements. 

4 -4 
Jnit & CH Select 

-- 

Fig. 5.-64 Auto  Search  dialog box 

4. Select an  auto search mode from the Mode drop-down list box. 
- -- pp - -  

Threshold & Phase Searches for the optimum values of both the threshold level 
and phase. 

Threshold Searches for the optimum value of the threshold level. 

Phase Searches for the optimum value of the phase 

OFF Does not search for the optimum values of the threshold 
level and phase. 
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5. Turn on or off the pattern search function by selecting ON or OFF fkom the PRBS Pattern 
Search drop-down list box. 

6. Select the channels subject to auto search by ticking the corresponding check boxes. To tick 
all check boxes, press the Set ALL button. 

Note 

1. You cannot select channels for which Auto Sync is set to OFF(either PRBS or 
PEGM) on the Setup: Pattern panel (see Section 5.8.2, "Synchronizing with 
the received pattern"). 

2. If the mark ratio of the entire received pattern is extremely low or high, auto 
search cannot be performed properly in the threshold direction. Therefore, 
you cannot select channels whose mark ratio is not between 118 and 718. 

3. You cannot select channels not subjected to errorlalarm, delay, or eye mar- 
gin measurement. 

7. Pressing the Start button will start auto search. Pressing the Cancel button will close the 
Auto Search dialog box and cancel the setting made here. If there is any channel failed to 
be searched automatically, then the dialog box shown below will appear. Pressing the Re- 
sult button allows you to check the previous auto search end state. 

>'.>. Id Auto Search I 
Previous Auto Search failed 

Click "Result..' for detail. 

Fig. 5.-65 Auto Search dialog box (when search failed) 

Note 

When auto search starts, the groups assigned using the Setup: Clock IIF panel 
and Setup: Data IIF panel are turned off forcibly. For details on grouping, see 
Section 6.1, "Setting Multiple Channels a t  a Time." 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.9 Performing Auto Searches 

8. When auto search starts, the dialog box for monitoring opens. The lamp of the channel being 
searched blinks in green. The lamp lit in green indicates that auto search of the indicated 
channel has been completed. The lamp lit in red indicates that auto search of the indicated 
channel has failed. Channels not subjected to auto search are overridden. This dialog box 
will close automatically after all the selected channels have been searched. To interrupt 
auto search, press the Cancel button. 

Now Auto Semhing 

Fig. 5 . 4 6  Auto Searching dialog box 

Note 

You cannot press the Start button when both the auto search operation mode and 
pattern search function are off. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 5 BASIC OPERATION 

5.10.1 Functions 

The MU163040B ZOOM 16CH Error Detector (hereafter called the ED unit) allows you to 
set  the following errorlalarm measurement items: 

E r r o r  measurement  i t ems  
ER EC EI %EFI Threshold EI Threshold %EFI 

E r r o r  performance (conforming t o  ITU-T G.821) 
ES EFS SES US DM EC 
%ES %EFS %SES %US %DM 
Alarm measurement  i t ems  
Power failure occurrencelrecovery time Power failure interval 
Clock loss occurrence/recovery time Clock loss interval 
Sync loss occurrencelrecovery time Sync loss interval 

Insertion error (INS error) and omission error (OM1 error) modes can be specified a s  error 
detection modes. An INS error occurs when a 0 bit of the input pattern is inverted to 1 

although the corresponding bit of the reference pattern must be 0. On the contrary, an 
OM1 error occurs when a 1 bit of the input  pattern i s  inverted to 0 although the corre- 
sponding bit of the reference pattern must  be 1. I n  the ALL error mode, both of these 
errors are detected. 

Note 

If INS&OMI i s  selected a s  the error detection mode, both INS and OM1 errors 
can be detected. I n  the INS&OMI mode, INS and OM1 modes are  
switched a t  fixed intervals (500 ms) to detect INS and OM1 errors a t  the 
same time. (See Fig. 5.67.) 

i INS detect period ha i OM1 detect period L.A i INS detect period i 
4 r:- * 

Reference pattern 

Input pattern ! I 
ALL I jx x x j x x x x i  x x x 
INS x I x x j  x x 

INS INS I I x j x x 
&OM1 OM1 I j x X I  

X : Detected error 

Fig. 5-47 Relat ions between e r r o r  detection modes and  detected e r ro r s  

I n  the INS&OMI detection mode, no OM1 error i s  detected in  the INS detection 

period and no INS error i s  detected i n  the OM1 detection period, failing to detect 

all errors. 
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5.10.2 Setting measurement conditions 

1. Open the Test Menu: Measurement panel and select ErrorIAlarm from the Test Item drop- 
down list box. 

Deteded Error Buzzer LED ... d5 
Mode : ALL 6 
Blodc : - 

!h 

Fig. 5.-68 Test  Menu: Measu remen t  pane l  (ErrorIAlarm) 

2. Select a measurement mode from the MEAS. Mode drop-down list box. When you have 
selected Untimed, you need not execute step 3. 

Repeat 

Single 

Repeats measurement i n  the measurement section. 

Performs measurement once in  the measurement section. 

Untimed Continues measurement from the time s ta r t  of measurement 
i s  instructed to the time end of measurement is instructed. 

3. Set the one measurement cycle time. Press the Setup button. Then the Measurement 
Time dialog box will open. Enter the time of one measurement section, then press the OK 
button. 

1 Memrement Time 
a. 1 

Hour Mln 

3 + , 3 j  

Fig. 5.-69 Measu remen t  Time dialog box 
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4. To set the measurement start time, press the Setup button). The timed Start dialog box will 
open. 

Fig. 5.-70 Timed S t a r t  dialog box 

. i 
4-1. Select ON from the Timed Start drop-down List box. 

4-2. Enter the date and time in the spin boxes. 

4-3. Press the OK button to make the new setting effective. 

5. Set the conditions for turning on the buzzer and the LED on the front panel. Press the 
BuzzerLED button. The ErrorlAlarm Buzzer dialog box will open. 

Error BunerBLED / Alarm Buner 
1 

Fig. 5.-71 ErrorIAlarm Buzzer dialog box 

5-1. To turn on the buzzer or LED when an error occurs, open the error panel. To turn on 
the alarm when an alarm occurs, open the Alarm panel. 

5-2. Tick the channels for which the buzzer or LED is to be turned on at  occurrence of an er- 
ror or alarm. To tick all channels, press the Set ALL button. To clear ticks of all 
channels, press the Reset ALL button. 

5-3. Press the OK button to make the new setting effective. 
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6. Set various measurement conditions. Press the Setup button in  the MEAS Condition group 
box. Then the Measurement Condition dialog box will open. 

Measurement fMr "7 
I I 

~ ~ o d t ~ o s s  Evaluation 
SyncLoss Evaluation m a  

Fig. 5.-72 Measurement  Condition dialog box 

6-1. Set an  EI/%EFI interval. Set lOms, 500ms, or 10s from the Interval drop-down list box. 

6-2. Determine whether performance is to be measured by selecting ON or OFF &om the 
Measurement drop-down list box. 

6-3. Select the threshold values used for calculating SES and DM from the Threshold drop- 
down list box. This setting is disabled when you have selected OFF from the Measure- 
ment drop-down list box. 

SES:lE-3lDM:lE-6 Use 10-3 a s  the threshold value for SES calculation 
and 10-6 a s  the threshold value for DM calculation. 

SES:lE-4lDM:lE-8 Use 10-4 a s  the threshold value for SES calculation 
and 10-8 a s  the threshold value for DM calculation. 

6-4. Determine whether threshold EI and threshold %EFI measurements are to be performed 
by selecting ON or OFF from the Measurement drop-down list box in the Threshold 
EIl%EFI group box. 

6-5. Determine whether the power failure measurement is to be performed by selecting ON 
or OFF from the Measurement drop-down list box in the Power Fail group box. 

Note 

You cannot make this  setting if detection of power failure i s  not enabled 
(setting of a System Mode) on the System: System panel. For details on 
system operation modes, refer to Section 6.4, "Setting System Operations," 
in the MP1630B Digital Data Analyzer Operation Manual. 
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6-6. Select the processing to be performed during the clock loss period, from the Clock Loss 
Evaluation drop-down list box. 

ON The intervals a t  which clock loss occurred are included in the 
clock loss interval count and the total  interval count; however, it 
i s  not included i n  the error interval count. 
The intervals a t  which clock loss occurred become nonoperating 
intervals. If they are  included i n  the operating time, then they 
are  included in  the error second count and the SES count. 

OFF The intervals a t  which clock loss occurred are counted only i n  
the clock loss interval count; not included in other counts. 
The intervals a t  which clock loss occurred are not included in  
the non-operating time or the operating time. The intervals 
under judgment a re  not included i n  the non-operating time or 

, the operating time. 

The errors and clocks counted during the clock loss period are excluded from the 
calculation irrespective of whether ON or OFF is selected. 

6-7. Select the processing to be performed during the sync loss period, from the Sync Loss 
Evaluation drop-down list box. 

- - 

ON The intervals a t  which sync loss occurred are included i n  the sync 
loss interval count and the total interval count; however, i t  i s  
not included in the error interval count. 
The intervals a t  which sync loss occurred become non-operating 
intervals. If they are included i n  the  operating time, then they 
are  included in the error second count and the SES count. 

OFF The intervals a t  which sync .loss occurred are counted only in  the 
sync loss interval count; not included in  other counts. 
The intervals a t  which sync loss occurred are not included in  the 
non-operating time nor the operating time. The intervals un- 
der judgmentare not included i n  the non-operating time or the 
operating time. 

The errors and clocks counted during the clock sync period are excluded from the 
calculation irrespective of whether ON or OFF i s  selected. 

6-8. This completes the setting. Press the OK button to make the new setting effective. 
The Measurement Condition dialog box will close. 
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7. Speclfy the channels subject to measurement and error detection blocks. Press the Setup 
button in the ED unit group box. The Error Detect dialog box will open. 

' 7-3-2 
Fig. 5.-73 E r r o r  Detect dialog box 

7-1. Press the buttons of the channels subject to measurement. In  the PON measurement 
mode, the buttons of the channels not selected as effective channels (Enable CHs) cannot 
be pressed. 

7-2. Select an error detection mode from the Mode drop-down list box. 

OFF Does not detect errors. 

ALL Detects errors irrespective of error types (INS and  OMI). 

INS Detects only INS errors. 

OM1 Detects only OM1 errors. 

INS & OM1 Detects and  counts INS and OM1 errors separately. 

7-3. During PON measurement or when the pattern of the channel being set is a MIX pattern, 
an error detection block can be specified. 

~ 7-3-1. Select either of the following from the Detect Block drop-down list box. 

ALL All blocks 

Selected Selected blocks 

7-3-2. Press the Select Block button to open the Detected Block dialog box. Select ON or 
OFF from the drop-down list box of the target channel. 
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- 
Fig. 5.-74 Detected Block dialog box 

7-3-3. When you are h i shed  with the setting, press the OK button to close the Detected 
Block dialog box. 

7-4. Perform steps 7-1 to 7-3 repeatedly as many times as the number of channels to be set. 

7-5. Press the OK button to make the new setting effective. 

8. This completes the setting. Press the OK button to make the new setting effective. For the 
measurement start procedure, see the next section. 
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5.10.3 Starting the errorlalarm measurement 

To start or interrupt measurement, use the Result subwindow or tool bar. Make sure 
ErrorIAlarm has been selected from the  Test Item drop-down list box on the Test Menu: 
Measurement panel, then open the Result subwindow. Pressing the  S ta r t  button will 
s t a r t  measurement. 

Fig. 5.-75 Measurement  s t a r t  bu t ton  

During the measurement, the gauge i n  the parent window indicates t h a t  measurement is 
being performed. The progress of measurement i s  shown in  the subwindow. There are  
four measurement progress display modes. Switch between these modes using the tabs 
i n  the  Result subwindow. 

ALL Displays errors and alarms of all channels a t  the same time. 
However, only one error item is  displayed. 

Normal Selects one channel and display all error i tems and alarms. 

Zoom Selects a maximum of four measurement i tems for a certain 
channel and zoom in them. 

Monitor Indicates whether any error or alarm occurred in any chan- 
nel using LEDs. 

Often displayed r * * *  * *  J and r ----- J in  measurement result display. Each mark 
indicate a s  follow, this  is common in  all  display mode. 

* * * * *  This mark indicate the measurement item i s  out  of a n  object. 
----- This mark indicate you cannot have a n  effective measure- 

ment result for some reason. 
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( 1 ) ALL display mode 

1. O ~ e n  the Result: All panel. 

Fig. 5.-76 Result:  All  pane l  (errorlalarm measurement )  

2. Select a measurement progress display mode from the Display drop-down list box. 

Current Displays the current  measurement data real time. 

Last Displays the result  of the measurement made in the last  
measurement cycle. The displayed data  i s  retained until 
the measurement i n  the next measurement cycle i s  com- 
pleted. 

3. Select error items from the drop-down list box. 

Error Rate Displays error rates. 

Error Count Displays error counts. 

E I Displays error intervals. 

%EFI Displays error-free interval rates. 

Threshold EI  Displays threshold error intervals. 

Threshold %EFI Displays threshold error-free interval rates. 

Performance Displays performances. 

3-1. When you have selected Threshold EI or Threshold %EFI, select a threshold value. 
Press the Select button. The Threshold EII%EFI Select dialog box will open. Select a 
threshold value by pressing the corresponding option button, then press the OK button. 

Threshold E I  / % E f l  Select 

Fig. 5.-77 Threshold EII%EFI Select dialog box 
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3-2. When you have selected Performance, press the Select button. The Performance Item 
Select dialog box will open. Select an item by pressing the corresponding option button, 
then press the OK button. 

Performance Item Select 
Display Performama Item 
@!@ 0 EFS 

0 %ES 0 %EFsO %SESO %DM 0 %US I I 
Fig. 5.-78 Performance I t em Se lec t  dialog box 

4. Select a time display mode fiom the Time drop-down list box. 

Elapsed Displays the elapsed time. When Repeat is selected a s  a 
MEAS. mode, the elapsed time of the current measurement 
section is displayed. 

Timed Displays the remaining time of the measurement section. 
When Repeat is selected a s  a MEAS. mode, the remaining 
time of the current measurement section is displayed. This 
mode cannot be selected when Untimed i s  selected a s  a 
MEAS. mode. 

S ta r t  Displays the measurement s t a r t  time. When Repeat i s  se- 
lected a s  a MEAS. mode, the s t a r t  time of the current meas- 
urement section is displayed. 

Date & Time Displays the current date and time. 

5. You click double inside of a result display table, then, the display is replaced by Normal dis- 
play mode correspondence to channel, replied to the click position. 

6. When an ED unit setting are Pattern mode "POW and Data Input mode "Upside", Phase 
Error monitor lamp is displayed. Phase Error occur when a clock phase isn't suitable to a 
data. Regulate the clock phase of the ED unit for restored to the error. 
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1. Open the Result: Normal panel. 

. 11, - ", 
Y/  

5 
Fig. 5.-79 Result: Normal panel 

2. Select a measurement progress display mode from the Display drop-down list box. 

Current Displays the current measurement data real time. 

Last Displays the result of the measurement made in the last 
measurement cycle. The displayed data is retained until 
the measurement in the next measurement cycle is com- 
pleted. 

3. Set the target channels. Press the Select button. The CH Select dialog box will open. 
Select the target c h a ~ e l s  by pressing the corresponding option buttons, then press the OK 
button. Meanings of "Total *** Error" are given below. For how to set an error detection 
mode, see Section 5.10.2, "Setting measurement conditions." 

CH Select 

I 0 Total ALL Error 0 Total INS Error I 
0 Total INS & OM1 Error I 

Fig. 5.-80 CH Select dialog box 

Total ALL Error Group representing all channels in the error detection mode 
"ALL" 

Total INS Error Group representing all channels in the error detection mode 
"INS" 

Total OM1 Error Group representing all channels in the error detection mode 
"OMI" 

Total INS&OMI Error Group representing all channels in the error detection 
mode "INS&OMI" 
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4. Select a time display mode from the Time drop-down List box. 

Elapsed Displays the elapsed time. When Repeat is selected a s  a 
MEAS. mode, the  elapsed time of the current measurement 
section is displayed. 

Timed Displays the remaining time of the  measurement section. 
When Repeat is selected a s  a MEAS. mode, the remaining 
time of the current measurement section i s  displayed. This 
mode cannot be selected when Untimed is selected a s  a 
MEAS. mode. 

S tar t  Displays the measurement s t a r t  time. When Repeat i s  se- 
lected as  a MEAS. mode, the s t a r t  time of the current meas- 
urement section is displayed. 

Date & Time Displays the current date and time. 

5. The lamps in error and Alarm Interval group box lit in red when error and alarm occurs. 

6. When an  ED unit setting are Pattern mode "POW' and Data Input mode "Upside", Phase 
Error monitor lamp is displayed. Phase Error occur when a clock phase isn't suitable to a 
data. Regulate the clock phase of the ED unit for restored to the error. 
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( 3 ) Zoom display mode 

1. Open the Result: Zoom panel. 

I Sync LOSS 

PRGM 

oispbu4: ZmM l6M ED [SW MI 
Clock Loss li 

Fig. 5.-81 Resul t :  Zoom panel  

2. Select a measurement progress display mode from the Display drop-down list box. 

Current Displays the current measurement data real time. 

Last Displays the result  of the measurement made in the last  
measurement cycle. The displayed data i s  retained unt i l  
the measurement i n  the next measurement cycle is com- 
pleted. 

3. Select the items to be displayed in four zoom display areas. Press the Display Item button 
to open the Display Item Select dialog box. 

g Display Item Select 
3-1 \ 

I~isplay2 ~Display3 fDisplay4 ) 

&CHI O C H ~  OCH3 O C H ~  O C H ~  OCH6 OCH7 OCH8 
O C H ~  OCHIO 0 ~ ~ 1 1  0 ~ ~ 1 2  0 ~ ~ 1 3  0 ~ ~ 1 4  0 ~ ~ 1 5  0 ~ ~ 1 6  
0 Total ALL Error O~otal INS Error 0 Total OM I Error 
0 Total l NS & OM1 Error 

@ Error Rate 0 Error Count 0 El 
0 pattern Sync Loss0 Clock Loss 0 : ., :..+ :..:.:! 

3-4 eshold El 0 Threshold %EFI 0 Performance 3-5 

Fig. 5.-82 Display I t em Select  dialog box 
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3-1. Open the panel corresponding to the display area to be set. 

3-2. Select ON or OFF from the Display drop-down list box. 

3-3. Select the channels to be displayed by pressing the option buttons in the CH group box. 
Meanings of "Total *** Error" are given below. 

Total ALL Error Group representing all channels i n  the error detection 
mode "ALL" 

Total INS Error  Group representing all channels i n  the error detection 
mode "INS" 

Total OM1 Error Group representing all channels i n  the error detection 
mode "OMI" 

Total INS&OMI Error  Group representing all channels in  the error detection 
mode "INS&OMI" 

3-4. Select the items to be displayed by pressing the corresponding option buttons in  the Item 
group box. 

Note 

1. You cannot set  Power Fail a s  this setting if detection of power failure i s  not 
enabled (setting of a System Mode) on the System: System panel. For details 
on system operation modes, refer to Section 6.4, "Setting System Operations," 
in the MP1630B Digital Data Analyzer Operation Manual. 

2. If you have selected "Total *** Error" in  the CH group box, you can select ei- 
ther Error Rate or Error  Count. 

3-5. If you have selected Threshold EI or Threshold %EFI as  an item to be displayed, the Se- 
lect button will appear. Press the Select button to open the Threshold EI%EFI dialog 
box. Select a threshold value by pressing the corresponding option button, then press 
the OK button. 

$$$j Threshold E I  / %EA Select - 

Fig. 5.-83 Threshold EI/%EFI Se lec t  dialog box 
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3-6. If you have selected Performance as an  item to be displayed, the Select button wi l l  ap- 
pear. Press the Select button to open the Performance Item Select dialog box. Select 
performance items by pressing the corresponding option buttons, then press the OK but- 
ton. 

I - Performance Item Seied 

I I Display Performance item 
@!= EFS OSES 0 DM 
0 %ES 0 %EFS 0 %SESO %DM 0 %US 

Fig. 5.-84 Performance I t em Selec t  dialog box 

Perform the above steps for all other display areas. 

3-7. Press the OK button to make the new setting effective. 

4. Select a time display mode from the Time drop-do.wn List box. 

Elapsed Displays the elapsed time. When Repeat is selected a s  a 
MEAS. mode, the elapsed time of t he  current measurement 
section i s  displayed. 

Timed Displays the remaining time of the  measurement section. 
When Repeat i s  selected a s  a MEAS. mode, the remaining 
time of the current measurement section i s  displayed. This 
mode cannot be selected when Untimed i s  selected a s  a 
MEAS. mode. 

S tar t  Displays the measurement s ta r t  time. When Repeat is se- 
lected a s  a MEAS. mode, the s ta r t  time of the current meas- 
urement section is displayed. 

Date & Time Displays the current date and time. 
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( 4 ) Monitor display mode 

Open the Result: Monitor panel. 

Fig. 5.-85 Result:  Monitor pane l  

Select a time display mode from the Time drop-down list box. 

Elapsed Displays the elapsed time. When Repeat i s  selected a s  a 
MEAS. mode, the elapsed time of the current measurement 
section i s  displayed. 

Timed Displays the remaining time of the measurement section. 

S t a r t  Displays the measurement s tar t  time. When Repeat is se- 
lected a s  a MEAS. mode, the s ta r t  time of the current  meas- 
urement section i s  displayed. 

Date & Time Displays the current  date and time. 

The two lumps in Error column indicate as follow: 

the left lamp (red) I t  is  a real time monitor 

the right lamp (yellow) I t  is  a history monitor. When a n  error or alarm occur, i t  
lights i n  Yellow and keeps lit until  current  measurement 
section finishes. 

When an ED unit setting are Pattern mode "POW and Data Input mode "Upsiden, Phase 
Error monitor lamp is displayed. Phase Error occur when a clock phase isn't suitable to a 
data. Regulate the clock phase of the ED unit for restored to the error. 
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5.10.4 Printing measurement results during measurement 

1. Select Print from File menu in the main window. 

tern Seled 
EROI 

Thresh& El I %ER 

Error Performance: [ql CWI [ql % 

rn abm, lnWd 

rn Uock F-cy Data 

-- 

Fig. 5.-86 P r i n t  dialog box 

2. Select ErrorIAlarm from the Type of Print List drop-down List box. 

3. Check the item you want to print in the Item Select group box. 

Error Outputs EC, ER, EI, and %EFI as  end data. 

Threshold EI/%EFI Outputs threshold EI and threshold %EFI as  end data. 

Performance Count Outputs EC, ES, EFS, SES, US, and DM as end data. 

Performance % Outputs %ES, %EFS, %SES, %US, and %DM as end 
data. 

Alarm Interval Outputs an alarm interval as  end data. 

Clock Frequency Data Outputs a frequency measurement result as  end data. 

Note 

1. If you have set Threshold EI/%EFI to OFF when setting measurement con- 
ditions, you cannot tick the Threshold EII%EFI check button. 

2. If you have set Performance to OFF when setting measurement conditions, 
you cannot tick the Performance Count and Performance % check buttons. 

4. Press the OK button, then printing start. 
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5.11Analyzing ErrorlAlarm Measurement Results 

5.11.1 Setting the conditions for analyzing measurement results 

The MU163040B 200M16CH Error Detector (hereafter called the ED unit) has a function 
of storing and analyzing the data generated during measurement in the memory. 

Open the Test Menu: Analyze panel. 

hiym Data 

-. 

Trace Tert 
Stslt Data : ON 
Intermediate Data : ON End Date : ON 

Interval Time : lmin 
Emr Rate l Count : ON Emr Rate/ Count : ON 
Threshold EIl%EFl : ON Threshold EI/%EFl : ON 
ErrorPerfmence : ONICountb % EmrPe~fomence : ON/Count 8 % 
Alarm lntsnmf : ON A i m  Interval : ON 
ClockFrequencyDrda: ON ClockFrequenw Data : ON . . 

lSecData : ON Alarm OcwrlRemverTime : ON 11 
Enorlhreshold : None 

C 

Fig. 5.-87 Tes t  Menu: Analyze panel 

Select the channels subject to analysis. Press the Select Analyze CH button to open the 
Analyze CH Select dialog box. 

Fig. 5.-88 Analyze CH Select dialog box 
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3. Tick the buttons of the channels whose analysis data is to be stored in the memory, then 
press the OK button to close the dialog box. Meanings of "Total *** Error" are given below. 

Total ALL Error Group representing all channels i n  the  error detection 
mode "ALL" 

Total INS Error Group representing all channels in  the error detection 
mode "INS" 

Total OM1 Error Group representing all channels in  the error detection 
mode "OMI" 

Total INS&OMI Error Group representing all channels in the error detec- 
tion mode "INS&OMI" 

Note 

1. You cannot tick the check buttons of the channels for which OFF is selected a s  
a n  error detection mode. For how to set a n  error detection mode, see Section 
5.10.2, "Setting measurement conditions." 

2. When PON is  selected a s  a pattern mode, you cannot tick the check buttons of 
the channels which have not been made effective. 

3. When ALL,INS,OMI,INS&OMI aren't selected i n  Error Detect mode respec- 
tively, you cannot select Total ***Error. 

4. Select analysis items. Press the Setup button in the Analyze Data group box. The Analyze 
Data dialog box will open. 

5 

6-1 
EnorRate /Count rn Enor Rate I Count 

Threshold El I %EFl Threshold El I %En 
6-2 

UockFrequenw Dma 

Alarm OrmrlRecaverTrne 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8 / '5 

Fig. 5.-89 Analyze D a t a  dialog box 
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5. Set items of the data collected as text data. Tick the Start Data, Intermediate Data, End 
Data, lsec Data, andlor Alarm GenIRec Time check buttons. If the measurement time is 1 
second, you cannot tick Intermediate Data and lsec Data check buttons. 

I 
1 
I 

6. When you have ticked the Intermediate Data check button in step 5, make the following set- 

; ting in the Intermediate Data group box. 
I 

1 6-1. Set  a n  intermediate data output cycle by selecting Is, 10s, lmin, 15min, or 

I 60min from the Interval Time drop-down list box. You cannot select an  in- 

I termediate data output cycle longer than the measurement time. 

6-2. Tick output items. 

Error RatelCount Outputs EC, ER, EI, and %EFI as intermediate data. 

Threshold EIl%EFI Outputs threshold EI and threshold %EFI as  intermedl- 
ate data. 

Performance Count Outputs EC, ES, EFS, SES, US, and DM a s  intermediate 
data. 

Performance % Outputs %ES, %EFS, %SES, %US, and %DM as inter- 
mediate data. 

I Alarm Interval Outputs an alarm interval as  intermediate data. 

Clock Frequency Data Outputs a frequency measurement result as  interme- 
diate data. 

Note 

1. If you have set Threshold EII%EFI to OFF when setting measurement 
conditions, you cannot tick the Threshold EI/%EFI check button. 

2. If you have set Performance to OFF when setting measurement conditions, 
you cannot tick the Performance Count and Performance % check buttons. 

3. If you have selected INS&OMI(Total) only in step 2, you can tick the Error 
check button only. 

7. If you have ticked the End Data check box in step 8, tick the output items in the End Data 
group box. 

Error RatelCount Outputs EC, ER, EI, and %EFI as  end data. 

Threshold EIl%EFI Outputs threshold EI and threshold %EFI as  end data. 

Performance Count Outputs EC, ES, EFS, SES, US, and DM a s  end data. 

Performance % Outputs %ES, %EFS, %SES, %US, and %DM as  end data. 

Alarm Interval Outputs an alarm interval as  end data. 

Clock Frequency Data Outputs a frequency measurement result as  end data. 
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Note 

1. If you have set Threshold EI/%EFI to OFF when setting measurement condi- 
tions, you cannot tick the Threshold EI/%EFI check button. 

2. If you have set Performance to OFF when setting measurement conditions, you 
cannot tick the Performance Count and Performance % check buttons. 

3. If you have selected INS&OMI(Total) only in step 2, you can tick the Error 
check button only. 

8. If you have ticked lsec Data check box in step 5, set a threshold value of error data. Select 
it from the Threshold drop-down list box in the lsec Data group box. 
-- 

None 

>1E-8 

>1E-7 

>1E-6 

>1E-5 

>1E-4 

>1E-3 

>1E-2 

- -- 

Sets the error threshold value of 1-second data to >O. 

Sets the error threshold value of 1-second data to >lo-8. 

Sets the error threshold value of 1-second data to >lo-7. 

Sets the-error threshold value of 1-second data to >lo-6. 

Sets the error threshold value of 1-second data to >lo-5: 

Sets the error threshold value of 1-second data to >lo-4. 

Sets the error threshold value of 1-second data to >lo-3. 

Sets the error threshold value of 1-second data to >lo-2. 

Note 

One second data don't output during error-free and generating an  alarm. 

9. This completes the setting. Press the OK button to make the new setting effective. 

Note 

The size of the memory for storing measurement data is 1.2 MB. When you have 
ticked check buttons of all channels, setting the intermediate data interval to 1s 
will cause the memory to become full 40 to 50 seconds later. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.11 Analyzing ErrorIAlarm Measurement Results 

5.11.2 Looking at analysis data in the test display mode 

The measurement data  stored in  the analysis memory can be displayed in  the Analyze 
subwindow. This section describes how to display measurement data i n  the text display 
mode. 

1. Open the Analyze subwindow. 

1 Time 196 - 10- 01 00 : 00 : 001 / 9610-01 00:00:00 to 98-06-09 082951 1 

1 Y 

Fig. 5.-90 Analyze subwindow 

Note 

You can open a n  Analyze subwindow, when you select just "ErrorIAlarm" on Test 

Item drop down list  box in Test Menu: Measurement panel. 

2. Select the channels for which measurement data is to be displayed. Press the Select button 
to open the CH Select dialog box. After selecting the channels, press the OK button. 

Fig. 5.-91 CH Selec t  dialog box 

Note 

You cannot select the channels not subject to analysis. For how to set  the chan- 
nels subject to analysis, see the explanation of step 2 in  Section 5.11.1, "Looking 
a t  analysis data  in  the test display mode." 
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3. To display the data a t  a specific time, enter the time in the Time text box. 

The meaning of the data in  the Time text box is as  follows: 

Current display data timelstart data time to Latest data time 

The time input format is as  follows: 

<Year>-<Month>-<Day> CTime>:<Minute>:<Second> 
% <Year> must be specified with the last two digits of Gregorian year. 

4. Pressing the arrow button scrolls the screen one line up or down respectively. 

5. Pressing the express button or Hbu t ton  moves the cursor to the first or latest data 

// respectively. 
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5.11 Analyzing ErrorIAlar~n Measurement Results 

5.11.3 Saving analysis data in a file 

You can save the measurement data-which is stored in  the  memory-so tha t  you can open it 
later for analysis. This section describes how to save measurement data  i n  a file. 

1. Select Save &om the File menu in the main window. Then the Save dialog box will open. 
You can open any subwindow. 

3 

Type of Save File: Drives: 

2 Anaiyze Text Data(".TlX) It [~p ]  i: 

Source Unit 

I:d 

Fig. 5.-92 Save dialog box 

2. Select a save file &om the Type of Save File drop-down list box. If measurement data has 
been saved in a text format, i t  can be displayed using an editor such as  a memo pad. How- 
ever, it cannot be displayed by opening i t  in the Analyze subwindow. If you want to display 
in the Analyze subwindow later, select saving of data in the binary format. 

Analyze Text(*.TBN) Saves text display data  i n  the binary format. 

Analyze Text(*.TTX) Saves text display data  i n  the text format. 

3. Specify the drive, directory, and file for saving the analysis data, then press the OK button. 
Do not change the file name extension (three characters following the period (.)). If drive D 
is specified, the data will not be saved. 
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5.11.4 Opening an analysis data file 

You can open the measurement data stored in  a file and display it on the display. Since 
the  memory area used to open the measurement data  file is different from t h a t  used to 
store the current measurement data,  preventing the current measurement data from 
being erased. 

1. Select Open from the File menu in the main window. The Open dialog box will open. You 
can open any subwindow. When Measurement Power Fail Mode has been selected, you can- 
not select Open. 
Make sure that the Normal system mode has been selected on the System: System panel. 
(For how to set a system mode on the System: System panel, see Section 6.4, "Setting System 
Operations," in the h!U'1630B Digital Analyzer Operation Manual.) 

/ \\ Open 
File Name: 

*.TEN 

I I I 

Type of Open File. 

rfenalyze Text Data("T6N) 10. [MI 

Destmat~on Unit 

r I 

Fig. 5.-93 Open dialog box 

2. Select an  open file type from the Type of Open File drop-down list box. 

Analyze Text(*.TBN) Opens the data  file saved in the text format. 

3. Specify the names of the drive, directory, and file storing analysis data, then press the OK 
button. 

4. The read data can be displayed in the Analyze subwindow. 
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t 5.1 1.5 Printing analysis data 

i 
j 1. Select Print from B e  menu in the main window. Print dialog box wil l  open. Any subwindow 
I 

I opening will do. 

I 
i 
I 
I 

?G1. ,11131 
43 c! O " ! ?  2. : :? ::. :- :. 
.a f.:. : Q ... ... .. . <a =.,.;. C. ;-.;? 
..? ,:> ? n 2 :I ::! -*mi; . c.. :..*. ;: : 
..:> ;;:- : c> :> ;: ..-, ... > r -:.:. , .- ::2 ; r .;. . .' . 

Fig. 5.-94 P r i n t  dialog box 

2. Select in the Type of Print list box. 

Trace Text Printing Text display data of measurement which performed 
just before. 

Recall Text Printing Text display data which read from a file just before. 

3. Specify a data range you want to print. Set as  follow in Range group box. 

3-1 select ALL option button, when you want to print in the whole range. 

3-2 Press the Time option button, when you want to print in particular range. 

3-3 Input a generation time of the first data and the last data to each text box. 

4. Specify a channel of printing data. Select a channel to press a option switch in CH group box . 
But i t  is an impossible to select when the setting is out of analyze target. For setting of ana- 
lyze target, see section 5. l l. l ,"Setting the conditions for analyzing measurement results". 

5. Press the OK button, then printing start. 
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5.12 Measuring Delay 

5.12.1 Measurement mode 

The MU163040B 200M 16CH Error Detector (hereafter called the ED unit) allows you to 
measure a time lag between a signal which passed DUT or not, when a unique pattern is 
transmitted between the MU163020B Pulse Pat tern Generator (hereafter called the PPG 
unit ) and the ED unit  There are two ways how to detect a time lag. 

Error  detect mode A 32 bit unique pat tern is transmitted from the PPG unit. The 
(Mode 1) ED uni t  allows you to measure a time lag between a trigger 

and a 32 bit unique pattern. I t  is  a possible to measure in  the 
plural channels a t  a stretch. 

32bit Unique Pattern 

/ Delay 

DUT 

Trigger Trigger 
Output Input 

Fig. 5.-95 Overview of de lay  measurement  (Model) 

Pat tern agreement detect mode The ED uni t  allows you to detect a unique pattern 
( Mode2 ) depends on the number of steps of a PRBS pattern which is set 

in  the ED uni t  side, and  i t  can also measure a time lag between 
a trigger and a pat tern of agreement detect. Measure after you 
select one channel among the 16 channels. 

/ P R B S  P a t t e r n  D e l a y  

1 
Fig. 5.-96 Overview of de lay  measurement  (Mode2) 
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5.12.2 Setting conditions for measurement in the error detection mode (Model) 

This section explains how to  set the conditions for making measurements i n  the error 
detection mode (Model). When using the error detection mode, you must make settings 
on the ED and PPG. This section assumes tha t  the MU163020B is  inserted in  slot3 and 
MU163040B is  inserted in  slot4. When the PPG and ED are  in  separate cabinets, the 
associated control boxes screen will appear to allow you to make settings for the PPG and 
ED separately. 

The delay measurement i n  the error detection mode can be performed only when 
Repeat is selected a s  a pattern inputloutput mode. Make PPG and ED such a 
setting. 
If you don't have synchronization between PPG and ED unit, you will be failure 
in  delay measurement. For measurement object channel prepare for measure- 
ment, it i s  necessary to synchronize with an  auto search after pattern setting 
gathered. For the auto search, see Section 5.9, "Performing Auto Searches." 

1. Open the Test Menu: Measurement panel and select Delay(Mode1) from the Test Item drop- 
down list box. 

Fig. 5.-97 Text  Menu: Measurement  pane l  (Delay Model) 

2. Select a measurement mode &om the MEAS. Mode drop-down list box. 

Single Performs measurement up to the last  target channel. 

Repeat Performs measurement up to the last  target channel, then 
repeats measurement starting with the first channel. 
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3. Set a unit of measurement result. Select in  drop down list box of an arrow. 

Time Measurement a delay by time (us). 
Bit Measurement a delay by a bit unit. 

4. Select the ED-side channels subject to measurement. Press the Select button to open the 
Measurement CH Select dialog box. Tick the check buttons of the channels you want to se- 
lect, then press the OK button. 

{ 200M 16CH ED(Slot4J 
$ @CHl 0 C H 2  OcH3 OCH4 0 CHB OCH6 0 C H ~  OCH8 

8 OCHS O C H ~ O  O c H l l  0 ~ ~ 1 2  0 ~ ~ 1 3  OCH14 0 ~ ~ 1 6  0 ~ ~ 1 6  
:: p. .. . . .. ... . . . . . . 

Fig. 5.-98 Measurement  CH Select  dialog box 

5. Specify the cycle of 32-bit continuous error pattern insertion by the PPG. Press the Setup 
button in the PPG unit group box to open the Delay(Mode1) dialog box. Enter a cycle in the 
Pattern Insertion Cycle spin box. The setting range is fcom 1 s to 10 s. Next, press the OK 
button. 

Pattern Insertion Cycle I 

Fig. 5.-99 200M 16CH PPG Delay(Mode1) dialog box 

6. Set the time-out time of ED-side delay measurement. Press the Setup button in  the ED unit 
group box to open the Delaymodel) dialog box. Select 0.5s, Is, 2s, 5s, or 10s fcom the Time 
Out drop-down list box, then press the OK button. 

Fig. 5.-100 ZOOM 16CH ED Delay(Mode1) dialog box 

7. This completes the setting. For the measurement start procedure, see Section 5.12.4, 
"Starting Delay Measurement." 
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5.12.3 Setting conditions for measurement in the pattern match mode (mode2) 

This section explains how to set  the conditions for making measurements in  the pattern 
match mode (Mode2). 

Note 

The delay measurement i n  the pattern match detection mode can be performed 
only when PON is  selected a s  the pattern mode of PG and  ED uni ts  or Burst i s  
selected a s  a pattern inputloutput mode. Se t  these modes on your PPG and ED. 
Use an  internal burst  signal source. For how to se t  the pat tern mode "PON," see 
Section 5.3, "Making Setting for PON Measurement." For how to set the pat- 
tern inputloutput mode "Burst," see Section 5.5, "SendinglReceiving a Burst 
Pattern." 

Connect Sync Output connector of front panel PPG uni t  and  Trigger Input con- 
nector of rear panel of ED unit. For position of each connector, see Section 
3.1,"Panel Layout and  Explanation of Panel." 

1. Open the Test Menu: Measurement panel. Select Delay(Mode2) from the Test Item drop- 
down list box. 

I Fig. 5.-101 Tes t  Menu: Measurement  pane l  (Delay Modef) 

2. Select a MEAS. mode from the MEAS. Mode drop-down list box. 

Single Performs measurement for the selected channels only once. 

Repeat Repeats measurement for the selected channels until the 
Stop button is pressed. 

3. Set a unit of measurement result. Select in drop down list box of a n  arrow. 

Time Measurement a delay by time(us). 
Bit Measurement a delay by a bit unit. 
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4. Select the ED-side channels subject to measurement. Press the Select button. The Meas- 
urement CH Select dialog box will open. Tick the option buttons of the channels subject to 
measurement, then press the OK button. 

Fig. 5.-102 Measurement CH Select dialog box 

5. Set the ED-side time-out time and the number of PRBS patterns. Press the Setup button. 
The Delay (mode2) dialog box will open. 

Time Out 

Detected 

..x.:.: .y, ~ i i j  
$# 

pattern 1-1 .,lf( 

b:.. - . .... ...:..<<.. ..:<.....,-< <<.. ,,,,.,,.....,,,,. . . . . . . . . . s<.:.:<<.x<<,?] . 

Fig. 5.-103 Delay (mode2) dialog box 

5-1. Set the time-out time. Select 0.5s, Is, 2s, 5s, or 10s from the Time Out drop-down list 
box. 

5-2. Select the PRBS pattern to detect fiom the Detected Pattern drop-down list box, then 
press the OK button. 

- - -  

PRBS7 Selects a 27-1 PRBS pattern. 

PRBS15 Selects a 215-1 PRBS pattern. 

PRBS23 Selects a 223-1 PRBS pattern. 

PRBS31 Selects a 231-1 PRBS  att tern. 

6. For the channels connected to the ED, make the following settings on the PPG: 

6-1. When PON is selected as a pattern mode, set the number of blocks to 1 and set the pat- 
tern type to PRBS. The number of rows of the PRBS pattern must be the same as in 
step 5. The block length is free. For the setting procedure, see 5.3.3, "Setting a PON 
receive pattern." 

6-2. When Burst is selected as a pattern output mode, use the PRBS pattern whose number 
of rows was selected in step 5. For the setting procedure, see Section 5.2.3, "Setting a 
PRBS pattern." 
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6-3. Select Burst as  the output mode of the clock IIF. For the setting procedure, see Section 
5.6.2, "Setting the clock output interface." 

6-4. Select Pattern Sync a s  the Source of sync output, For the setting procedure, see section 
6.4,"Setting the Trigger Output. 

7. This completes the setting. For the measurement start procedure, see Section 5.12.4, 
"Starting Delay Measurement." 
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5.12.4 Starting Delay Measurement 

1. Start delay measurement with the Result subwindow. Make sure that Delay(Mode1) or 
Delay(Mode2) has been selected from the Test Item drop-down list box on the Test Menu: 
Measurement panel, then open the Result subwindow. 

2. Pressing the Start button will start measurement. During measurement, the gauge in the 
main window is kept lit. To interrupt measurement, press the Stop button. The elapsed 
time is displayed in the Result subwindow. 

Fig.5-104 S t a r t  bu t ton  

Time 1-1 
00 OO:ML14 

lCH1 Delay 1-1 
h s  PRGM PRRS 

Fig. 5.-105 Delay measurement  moni tor ing  screens. (Model) 
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h 1 Result (Delay Mode21 ! 
2 .  .:... C .,.?. :.. I ... : ................ 1 1 - w  
Time lElapsed 

CHI ClockLoss 

Phase Error 

Fig. 5.- 106 Delay measurement monitoring screens 
( Mode2) 

Note 

Phase Error monitor lamp in fig 5-106 is displayed, when the ED unit setting set 
a s  just follows. For these setting, see Section 5.3,"Performing Settings for PON 
Measurement." 

Pattern mode is "POW, And, 

Data Input mode is "Upside". 

Phase Error occur when a clock phase isn't suitable to a data. Regulate the clock 
~ h a s e  of the ED unit for restored to the error. 

3. Select a time display mode from the Time drop-down list box. 

Elapsed Displays the elapsed time. When Repeat is selected, the 
elapsed time of the current measurement section is dis- 
played. 

Star t  Displays the remaining time of the measurement section. 
When Repeat is selected, the remaining time of the current 
measurement section is displayed. 

Date & Time Displays the current date and time. 
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Fig. 5.-107 P r i n t  dialog box 

2. Select the Delay (Model) or Delay (Mode2) in Type of Print List drop down list. 

3. Press the OK button, then printing start. 

5.12.5 Printing the measurement result 

This section explains how to pr int  the delay measurement result, Examples of the data 
output,to the printer a r e  given i n  Appendix 7, "Printer Output Examples." 

1. Select the print on File menu in mainwindow, print dialog win open. 

Type of Print List 

lpqGqpJ 
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5.13Sending a Pattern with Errors Added 

5.13.1 Setting conditions for adding continuous errors 

The MU163020B 200M 16CH Pulse Pattern Generator (hereafter called the PPG unit) can 
send patterns with errors added. There are  two error addition methods: a continuous 
error addition method and a burst-like addition method. The following describes the 
continuous error addition method. 
For details on error addition, see Appendix 6, "About Error Addition." 

1. Open the Test Menu: Error Addition panel to check the error addition method and the error 
addition positions of individual channels. 

1 2 

Fig. 5.-108 Test  Menu: Error  Addition panel  

Note 

If you have selected Delay(Mode1) from the Test Menu drop-down list box on the 
Test Menu: Measurement panel, you cannot open this panel. 

2. Make various settings related to the error addition method. Press the Setup button in the 
group box of the target unit. Then the Error Addition dialog box will open. 
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11 

I CHI Setting 

9 

F i g  5-109 Er ro r  Addition dialog box 

3. Select Normal hom Mode drop-down list box (1). 

4. Select an error generation signal source from Mode drop-down list box (2). If you have se- 
lected EXT, you can skip steps 5 and 6. Proceed to step 7. 

INT Adds errors a t  the internally set  rate. 

EXT Adds errors according to the signal input from EXT Error 
Input. 

5. Select Cyclic or Single from Mode drop-down list box (3). If you have selected Single, you 
can skip step 6. Proceed to step 7. 

Cyclic Continues to add errors a t  the specified rate. 

Single Adds only one error a t  the timing the Single button i s  
pressed. 

6. Select an error rate from the Rate drop-down list box. 

1E-3 Adds errors a t  the rate of 10-3. 

1E-4 Adds errors a t  the rate of 10-4. 

1E-5 Adds errors a t  the rate of 10-5. 

1E-6 Adds errors a t  the rate of 10-6. 

1E-7 Adds errors a t  the rate of 10-7. 

1E-8 Adds errors a t  the rate of 10-8. 

1E-9 Adds errors a t  the rate of 10-9. 

7. Make the succeeding settings for each channel. Press the channel button of the target 
channel. In the PON measurement mode, you cannot press ineffective channel buttons. 
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8. Turn on or off the error addition function. Select ON or OFF from the Addition drop-down 
list box. 

9. W e n  the pattern mode is PON or the pattern of the target channel is an MIX pattern, the 
error addition function can be turned on or off on a block basis. Select Selected fiom the 
Additional Block drop-down list box and press the Select Block button. The Error Addi- 
tional Block@ dialog box will open. 

Fig. 5.-110 Error  Additional Block(s) dialog box 

9-1. Press the buttons under block numbers to turn on or off the function. After turning on 
or off the error addition function for all blocks, press the OK button. 

10. Perform steps 7 through 9 repeatedly as many times as the number of channels to be set. 

11. This completes the setting. Press the OK button to make the new setting effective. 
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5.13.2 Setting conditions for adding burst-like errors 

The MU163020B 200M 16CH Pulse Pat tern Generator (hereafter called the PPG unit) can 
send patterns with errors added. There are two error addition methods: a continuous 
error addition method and  a burst-like addition method. This section describes the 
burst-like error addition method. 
For details on error addition, see Appendix 6, "About Error Addition." 

1. Open the Test Menu: Error Addition panel to check the error addition method and the error 
addition positions of individual channels. 

1 

2. Make vari 

Fig.  5.-111 T e s t  Menu: E r ro r  Addition pane l  

ous settings related to the error addition method. Press the Setup button in the 
group box of the target unit. Then the Error Addition dialog box will open. 

Bljrst Cyde a s Enable Length 120 rnms 

CH 1 Sethng 

Additional Block 

9 
Fig. 5.-112 Error  Addition dialog box 
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3. Select Burst $om Mode drop-down list box (1). 

4. Select a burst signal source $om Mode drop-down list box (2). If you have selected EXT, you 
can skip steps 5 and 6. Proceed to step 7. 

- -- - - 

INT Adds errors according to the internally generated burst sig- 
nal. Repeat is selected in Mode drop-down list box(3) 

EXT Adds errors according to the burst signal input from EXT 
Error Input. Level is selected in  Mode drop-down list 
box(3) 

5. Enter a burst cycle and enable length in the Burst Cycle spin box and Enable Length spin 
box respectively. The burst cycle setting range is from 1 s to 10 s. The enable length set- 
ting range is $om 20 ms to 140 ms. 

6. Select an error rate from the Rate drop-down list box. 

1E-2 Adds errors a t  the rate of 10-2. 

1E-3 Adds errors a t  the rate of 10-3. 

1E-4 Adds errors a t  the rate of 10-4. 

1E-5 Adds errors a t  the rate of 10-5. 

1E-6 Adds errors a t  the rate of 10-6. 

1E-7 Adds errors a t  the rate of 10-7. 

1E-8 Adds errors a t  the rate of 10-8. 

1E-9 Adds errors a t  the rate of 10-9. 

Note 
- 

"Error rate" refers to the number of errors inserted in the enable section. 
"Enable section" refers to the following: 

Enable length set in step 5 if INT was selected in step 4 

Section in which the external burst signal level is high if EXT was selected in 
step 4. 

7. Make the succeeding settings for each channel. Press the channel button of the target 
channel. In the PON measurement mode, you cannot press ineffective channel buttons. 

8. Turn on or off the error addition function. Select ON or OFF from the Addition drop-down 
list box. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 5 BASIC OPERATION 

9. When the pattern mode is PON or the pattern of the target channel is an MIX pattern, the 
error addition function can be turned on or off on a block basis. Select "Select1' from the Ad- 
ditional Block drop-down list box and press the Select Block button. The Error Additional 
Block dialog box wil l  open. 

Fig. 5.-113 Error  Additional Block dialog box 

9-1. Press the buttons under block numbers. After turning on or off the error addition 
, i 

i function for all blocks, press the OK button. 

10. Perform steps 7 through 9 repeatedly as  many times as the number of channels to be set. 

11. This completes the setting. Press the OK button to make the new setting effective. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.13 Sending a Pattern with Errors Added 

1 5.13.3 Adding errors actually 

To add errors actually under the conditions set  a s  mentioned in Section 5.13.1, "Setting 
I conditions for adding continuous errors," and Section 5.13.2, "Setting conditions for add- 
I 
I ing burst-like errors," you must  operate the buttons on the Test Menu: Error Addition 
i 
I panel. 
i 
I 

Mode Normal / INTI Cyclic 
Rat? 1 E-3 
Enable Length - 
Burst Qde - 

Block - 

Fig. 5.-114 Test  Menu: E r r o r  Addition panel  

(Normal/INT/Single mode) 

Press the Error Addition button. The lamp on the left will go on. With the lamp on, 
pressing the Single button will add a 1-bit error simultaneously. If a block for which the 
error addition function is turned off is being sent  a t  the moment when the Single button is 
pressed, a n  error will be added when a block for which the error addition function is 
turned ON is sent  next time. 

(Other  modes) 

Press the Error Addition button. The lamp on the left will go on. Pressing the Error  
Addition button again will t u rn  off the lamp and  stop adding errors. 
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5.14For the Users of the Existing BERTS 

5.14.1 Customize subwindow 

The Customize subwindow is  intended for the users  of BERTS. I t  allows you to make 
various settings and monitoring on one screen. The Customize subwindow consists of a 
total  of eight frames: six Setup group boxes, a Result group box, and a Pat tern Edit  group 
box. 
The user can freely assign setting items to these group boxes, so only one screen is re- 
quired to perform operations necessary to carry out  measurements. For example, using 
the  Customize subwindow allows you to measure a n  error rate  with the clock delay 
changed continuously. 

Customize @ 

Result (Slot4 CHI) 

1 
@ Uodnloss 68) Phase Enor 
0 SyncLoss [PRGM) 
e Syncloss (PRBS) 

Fig. 5.-115 Customize subwindow 

To change a setting, press the button i n  the associated group box. The LED on the left of 
the  button will light to indicate tha t  setting i s  enabled. You can change the setting using 
a spin box or drop-down list box. When the button is pressed again, the LED goes off to 
indicate t ha t  setting i s  disabled. Of all group boxes assigned to the Customize subwin- 
dow, only one group box can be used a t  a time to make settings. 

Note 

If settings are changed with th i s  panel and another panel opened a t  the same 
time, setting of some items or pat tern editing could be disabled. 
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Table 5.6 l ists the setting items tha t  can be assigned to the six Setup group boxes. 

Table  5.-6 Se t t i ng  i tems  t h a t  can  be .assigned t o  Se tup  group boxes 

Setting items related to MU163020B 

Clock output interface ~ rn~ l i t ude ' l ,  ~ffset'l,  Delay, Polarity 

Data output interface ~ r n ~ l i t u d e  '2, offset'2, Skew 

Trigger output interface Output Delay of Burst Trigger 

Send pat tern Mark Ratio, Logic 

Setting items related to MU163040B 

Clock input  interface Delay, Polarity 

Data input  interface ~ h r e s h o l d  ' 2 

Send pat tern Mark Ratio, Logic 

In addition, setting items related to the clock generator can be assigned. For details, 
refer to Section 5.5, "For Users of the Existing BERTS," i n  the MU16300A Clock Genera- 
tor Operation Manual. 

5% 1 This item cannot be assigned if VAR is  not selected from the Level drop-down list 
box on the Setup:Clock IIF panel. 

3% 2 This item cannot be assigned if VAR is not selected from the Level drop-down list 
- box on the Setup:Data IIF panel. 
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5.14.3 Assigning measurement items to the Result group box 

This section explains the procedure for assigning measurement items to the Result group 
box. Without the ED unit, you cannot assign measurement items. 

1. Press the Display Setup button in the Customize subwindow. The Customize Window Dis- 
play Setup dialog box will open. 

Fig. 5.-118 Customize Window Display S e t u p  dialog box 

2. Press the Result tab. 

Note 

I t  is a n  impossible to assign the measurement item except on ErrorlAlarm meas- 
urement. When the selection in  Test I tem drop down list box on Test Menu sub- 
window Measurement panel isn't ErrorIAlarm, Result tab is invalid state.  

3. When it is not necessary to assign any measurement item, select OFF 

4. Select channels. Press the Select button to open the CH Select dialog box. Next, press the 
OK button. 

0 C ~ 9  0 ~ ~ 1 0 O C H 1 1  O C H ~ ~ O C H ~ ~ O C H ~ ~ O C H ~ ~ O C H ~ ~  

0 Total INS 0 Total OM1 0 Total ALL @Total INS&OMI 

Fig. 5.-119 CH Select  dialog box 

5. Select the measurement items to be displayed in the Result group box, from the Item drop- 
down list. 

Error Rate Displays a n  error ra te  item in the Result group box. 

Error Count Displays a n  error count item in the Result group box. 

6. This completes the setting. Press the OK button to make the new setting effective. 
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5.14.4 Editing a pattern in the Customize subwindow 

This section explains how to edit  a pattern in  the Customize subwindow. When editing a 
pattern, assign target channels to the Panel Editor group box following the procedure 
discussed below. 

Assigning to  t he  P a t t e r n  E d i t  group box 

1. Press the Display Setup button in the Customize subwindow. The Customize Window Dis- 
play Setup dialog box will open. 

6 
Fig. 5.-120 Customize Window Display S e t u p  dialog box 

2. Press the Edit Pattern tab. 

3. When multiple units are used in combination, select the target unit from the Unit drop-down 
list box. When it is not necessary to assign any setting item, select OFF. 

4. Select channels. Press the Select button to open the CH Select dialog box. Select the chan- 
nel on option button. Next, press the OK button. 

Fig. 5.-121 CH Select  dialog box 

5. Select ON or OFF from the Grouping drop-down list box. When ON is selected, the succeed- 
ing editing procedure will be performed according to the grouping on the Pattern dialog box. 
For details on grouping, see Section 6.1, "Setting Multiple Channels a t  a Time." 

Note 

Grouping ONlOFF setting i s  valid only when System Mode is Measurement 

Power Fail Mode. For System Mode setting, see section 6.4,"Setting System 

Operations" in the MP1630B Digital Data Analyzer Operation Manual. 

6. Press the OK button to make the new setting effective. The Customize Display Window 
Setup dialog box will close. 
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Edit ing a pat tern  

After 'assigning the channels subject to editing, edit a pattern. I t  should be noted that 
PRBS and Zero-Subst patterns cannot be edited. 

1. When the pattern mode is PON or the pattern of the target channel is an MIX pattern, spec- 
ify block numbers. Press the Select button to open the Block Select dialog box. Select 
blocks by pressing the corresponding buttons, then press the OK button. If the pattern of a 
specsed block is a PRBS pattern, steps 2 and later cannot be executed. 

I 1  

Fig. 5.-122 Block Select dialog box 

2. Specify the bit positions of the target pattern. Use the Offset spin box for this specification. 

3. Input the pattern byte by byte. Press the Edit button to open the Pattern Edit dialog box. 

Fig. 5.-123 Pat te rn  Edi t  dialog box 

4. Press bit number buttons. The selected bits will be inverted. 

5. Press the OK button to allow the new pattern take effect. 

6. Repeat steps 2-4 as required. 
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5.15Saving Setting Data in Data Files and Opening Data Files 

5.15.1 Saving Setting Data in Data Files 

The MU163020B 200M 16CH Pulse Pattern Generator (hereafter called the PPG unit) and 
the MU163040B 200M 16CH Error Detector (hereafter called the ED unit) allow you to 
save the setting data in data files. 
Data files are classified by unit type. The PPG unit setting data file can be distinguished 
from the ED unit setting data file according to their file name extensions. The file name 
extension of the PPG unit setting data file is ".PPG. The file name extension of the ED 
unit setting data file i s  ''.EDV. 
The above setting data files do not contain pattern-related setting data (setting items that 
can be checked on the Setup:Pattern panel). Pattern-related setting data of the PPG and 

) ED units are saved as pattern data files with a file name extension ".PTNV. 
For example, when the PPG unit and the ED unit are installed separately, a total of four 
files-a .PPG file, an .ED file, and two .PTN files-are generated. 

Data file Description 

.PPG A PPG unit setting data file (not including pattern-related 
setting data). 

.ED An ED unit setting data file (not including pattern-related 
setting data). 

.PTN A pattern data file including pattern-related setting data of 
ED and PPG units. 

1. Select Save from the File menu in the main window to select the Save dialog box. You can 
open any subwindow. 

Type of Save File: Drives: 

~PPGIED s~~~~(".PPGI".ED) @ I~~[rnmhc] @j 
Souroe Unit 

,1200~ 16CH PPG (Slot3) 14 
Fig. 5.-124 Save dialog box 
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I 
2. Select a save file type fiom the Type of Save File drop-down list box. 

PPGIED Setup(*.PPG/*.ED) Save setting data of the PPG or ED unit. 

Pattern Data(*.PTN) Save pattern-related setting data and the 
generated pattern data. 

3. When multiple units are used in combination, select the target unit from the Unit drop-down 
list box. 1 1. Spec& the names of the drive, directory and I*, then press the OX b u N n  Do not change 1 the file name extension. If drive D is specified, setting data will not be saved. 

I 
1 
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5.15.2 Opening Data Files 

The MU163020B 200M 16CH Pulse Pattern Generator (hereafter called the PPG unit) and 
the MU163040B 200M 16CH Error Detector (hereafter called the ED unit) allow you to 
open the data files storing setting data. 
Data files are opened on a unit basis. The PPG unit setting data file can be distinguished 
from the ED unit setting data file according to their file name extensions. The file name 
extension of the PPG unit setting data file is ".PPG. The file name extension of the ED 
unit setting data file is ".EDv. 
The above setting data files do not contain pattern-related setting data (setting items that 
can be checked on the Setup:Pattern panel). Pattern-related setting data of the PPG and 
ED units are saved as pattern data files with a file name extension ".PTN. 

Data file Description 

.PPG A PPG unit setting data file (not including pattern-related 
setting data). 

.ED An ED unit setting data file (not including pattern-related 
setting data). 

.PTN A pattern data file including pattern-related setting data of 
ED and PPG units. (It includes the created PRGM pattern.) 

1. Select Open from the File menu in the main window to select the Open dialog box. You can 
open any subwindow. 

File Nome: \ \ Directories: 

Type of Open File: v 
Dives: 

PWIED Setup(*.PPG$.ED) [S~/STEM] Fa 
Deshation Unit 

4 2 0 0 ~  16CH PPG lSl0t3l k# 

Fig. 5.-125 Open dialog box 

2. Select an open file type from the Type of Open File drop-down list box. 

PPGIED Setup(*.PPG/*.ED) Save setting data of the PPG or ED unit. 

Pattern Data(*.PTN) Save pattern-related setting data and 

the generated pattern data. 
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3. When two units are used in combination, select the target unit from the Unit drop-down list 
box. 

4, Specify the names of the drive, directory, and file, then press the OK button. 

Note 

1. *PPG file and *ED file have interchangeability. You can open the PPG unit on 
ED unit. The reverse is also feasible. I n  this case, only setting items that  
common the PPG unit and the ED unit are renew. For setting items common 
the PPG unit and ED unit, see table 5-7. 

2. I t  is possible to open PTN file regardless of a sort of saved unit. For example 
you can open PTN file saved by PPG unit in the ED unit. In this case, a 
characteristic setting items is skipped over to the PPG unit. For a 
characteristic setting items to the PPG unit, see table 5-8, and for to the ED 
unit, see table 5-9. 

Table 5.-7 Setting items common the PPG and ED unit saved in unit setting file 

Screen name 
Setup:Setup 

I Output I Input Mode 
Setup:Data I/F 1 Level 

Setting items 
Pattern Mode 

Setup:Clock IIF Polarity 
Delay 

Table 5.-8 A characteristic setting items of the PPG unit saved in  a pattern file 

Setup:Trigger 
I/F 

Measurement 1 Setting items I 

Setting contain the Sync Output group 
box. 

mode 
Normal 

dialog box 
PR Length 

. Phase Difference 

PON 

Table 5.-9 A characteristic setting items of the ED unit saved in  a pattern file 

Burst Cycle 
Phase Difference 
All setting contain the Output Timing 

Measurement I -- 

Setting items 

Normal All setting contain the Output Timing 

All setting contain the Output Timing 
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6.1Setting Multiple Channels at a Time 

6.1.1 Grouping function 

The MU163020B and MU163040B has many setting items (e.g., setting items concerning 
data and clock interfaces) t h a t  can be set for individual channels. I t  i s  not efficient to 
perform the same setting item assignment procedure for multiple channels. 
Some panels are  provided with a grouping function which allows setting items to be as- 
signed to groups of channels a t  a time. Table 6.1 lists the panels supporting a grouping 
function and the setting items subject to grouping. 

Table 6.-1 P a n e l s  allowing grouping a n d  s e t t i n g  i t e m s  subject to  grouping 

o u t p u t  Mode Input  Mode 
loutput lDela y 

Panel 

Setup:Clock IIF 

Setting items subject to grouping 

Setup:Data IIF 

MU163020B 
Polarity 

Setup:Pattern Pattern setting 
(Normal pat tern 

MU163040B 
Polarity 

Delay 
~ e v e l %  
Output 

Pat tern setting 
Sync Setting 

mode) 
3etup:Pattern 

5% "Level" includes Amplitude, Offset, and Termination of DUT.(PPG) 
"Level" includes Threshold,Termination.(ED) 

Termination 

Level 

(PON 
3etup:Trigger IIF 

A maximum of 16 channels can belong to a group. The maximum number of groups i s  8. 

PR 

First, specify the channels to be included in the group. Next, define a channel a s  a mas- 

OHIinformation 
OHlInformation 
Burst Trigger Output De- 

ter channel. When the grouping function i s  turned on, the other channels belonging to 

Sync Setting 
- 

the same group are  assigned the same setting items a s  those of the master channel. 
Each panels has  i t s  own groups to which channels belong. For example, the groups of the 
Clock IIF panel a re  independent of those of the Data IIF panel. 
You can determine whether each setting item is  to be subjected to grouping. For exam- 
ple, you can exclude only "Delay" from grouping a group of the Clock IIF panel. 
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6.1.2 Making settings for grouping 

This section explains how to enable the grouping function taking a s  an  example the 
MU163020B clock interface. 

1. Press the Setup button on the Setup: Clock IIF panel to open the Clock Interface dialog box. 

2. 

Fig. 6.-1 Clock In te r face  dialog box 

2. Press the Assign button. The Grouping Assign dialog box will open. Select ON horn the 
Grouping drop-down list box in the upper-left corner of the dialog box. 

Fig.  6.-2 Grouping Assign dialog box 
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3. Press the [---I button beside the group to be set. The Grouping # Setting dialog box will open. 
(# stands for a group number.) 

-Grouping CH(s) ' others Group1 

Groupl Master -1 w j  

-Grouping Item 

[XI Polarrty 

[XI Output Mode 

[XI Delay 

[XI Level 

T 
5 

Fig. 6.-3 Group # Se t t i ng  dialog box 

4. Select the channels that belong to the group. In the Grouping CH(s) group box, make the 
following settings: 

4-1. In the Others or Group # list box, press the channel items you want to move. The se- 
lected items will be displayed in reverse video. You can select multiple items. 

4-2. Pressing the [>>I or [<<I button will move the selected items. 

4-3. Pressing the [ALL>>] or [ALL<<] button will move all items irrespective of the selected 
items. 

5. Select a master channel. Press the Select button to open the Master CH dialog box. Select 
a master channel by pressing the corresponding option button, then press the OK button. 

Fig.  6.-4 Mas te r  CH dialog box 

6.  Select the items subject to grouping. In the Grouping Item group box, tick the setting items 
subject to grouping. 

7. Press the OK button to make the new setting effective. 
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as the number of groups subject to set- !S 

ting. After making settings for a l l  groups, press the OK button. 

Note 

1. When the OK button is pressed in  step 9, the grouping setting is defined. 
- At this  time, the grouping setting items of the channels belonging to the 

set groups become the same a s  t.hose of the master channel. If Grouping 
is set  to OFF just after this, the grouping setting will not be restored to 
the previous setting. 

2. The grouping setting made on the Setup: Pattern panel affects the pattern 
editing setting made in the Pattern Editor dialog box. However, you can 
turn on or off the grouping function using the Pattern Editor dialog box. 

9. Part of the setting items of the Clock Interface dialog box changes owing to the grouping 

' 1  setting. Setting items subject to grouping are highlighted. In the example below, setting 
items other than Delay are subject to grouping. 

Grouping 

Polan?, Output Mode 

Outpot Delay ns 

Level Termination of DUT 

Amplitude VPP +l.OOOOV 

(0.250to2.500) 

Offset -1 .oooo 
(-0.5000to +2.5000) 

Fig. 6.-5 Clock Interface dialog box after grouping 
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I 
I 6.2Making Pattern Settings Common to Units 

When the MU163020B 200M 16CH Pulse Pattern Generator un i t  (hereafter called the 
PPG unit) and the MU163040B 200M 16CH Error Detector un i t  (hereafter called the ED 
unit) i s  being mounted i n  the MP1630B, the settings are  fundamentally set a t  each unit. 

For this  reason, when you se t  the type of each channel pat tern i n  the PPG uni t  and ED 
uni t  identically, you need repeat the same operation twice. I n  order to avoid such a trou- 
ble, you can set a pat tern setting i n  common between two unit .  

Setting items which only one uni t  is effective between the PPG and ED uni t  is also dis- 
played, for example items i n  a Sync Setting group box i s  only effective to ED unit, but a 
change of setting i s  only reflected to effective unit. 

As follows, explain operation procedure in order to common a setting on a pattern. 

Open the Setup:Setup panel 

Fig. 6.-6 Setup:Setup panel 

2. Select ON on the Pattern drop down list box in the Slot3&Slot4 common setting group box. 

Note 

1. Change ON and OFF in  the Pattern drop down list box, then grouping set- 
tings in the Pattern dialog box are canceled at the both unit. 

2. When the PPG and ED uni t  combine if you turned the Pat tern drop down list 
box ON, both units settings i s  suited to the ED unit  side. 

3. Mentioned above, you can set a settings on a pattern in common between two unit. Funda- 
mental operation method is similar to the case of common setting, see section 5.2,"Setting a 
SendiReceive Pattern", or section 5.3,"Performing Settings for PON Measurement". 
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6.3Setting AUX Outputs 

6.3.1 Setting AUX outputs when the pattern output mode is Burst 

When the pattern mode is Burst, the PPG unit is possible to transmission an AUX output 
signal synchronized a burst trigger signal. There are nine AUX outputs, Portl to Port9. 
The Port9 is the result of ORing Portl to  Ports. You can select a channel which provides 
the standards for port signal output timings, among CHI to CH16. This section explains 
the procedure for setting AUX outputs when the pattern output mode is Burst. For 
details on how to set the pattern output mode, see Section 5.5.1, "Sending a burst pat- 
tern." 

1. Open the Setup: AUX ICF panel. 

Fig. 6.-7 Setup: AUX IF panel 

2. Press the Setup button. The AUX Interface dialog box will open. 

Fig. 6.-8 AUX Interface dialog box 
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Select output levels of all ports from the Level drop-down list box. 

ECL Outputs from all  ports a t  the ECL levell. 

TTL Outputs from all  ports a t  the TTL levelz. 

Press the button of the target port. 

Enter the number of the channel to be connected to the port, in the Source spin box. 

Select a port logic from the Logic drop-down list box. 

Set the output timing. Enter start and stop locations in the Start Location and Stop Loca- 
tion spin boxes respectively. The stop location must not exceed the current enable length. 
To check the current enable length, open the SetupPattern panel. 

Perform steps 4 through 7 as many times as the number of ports to be set. 

This completes the setting. Press the OK button to make the new setting effective. 

1 ECL Level -.- High : -O.SV, Low : - 1 . W  
V T L  Level -.. High : 5.OV, Low : O.9V 

6.-8 
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6.3.2 Setting AUX outputs when the pattern output mode is PON 

When the pattern mode is PON, the PPG unit  is possible to transmission an  AUX output 
signal synchronized a burst trigger signal. There are nine AUX outputs, Port l  to Port9. 
The Port9 is the result of ORing Por t l  to Ports. You can select a channel which provides 
the standards for port signal output timings, among CHI to CH16. This section explains 
the procedure for setting AUX outputs when the pattern mode i s  PON. For details on 
how to set the pattern mode, see Section 5.3, "Making Setting for PON Measurement." 

1. Open the Setup: AUX I F  panel. 

1 

Fig. 6.-9 Setup:  AUX IF panel  (PON mode) 

2. Press the Setup button. The AUX Interface dialog box will open. 

Fig. 6 . - 1 0  AUX Interface dialog box (PON mode) 
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3. Select output levels of all ports fiom the Level drop-down list box. 

ECL Outputs from al l  ports a t  the ECL level3. 

TTL Outputs from all ports a t  the TTL level4. 

4. Press the button of the target port. 

5. Enter the number of the channel that provides the standards for port signal output timings, 
in the Source spin box. 

You cannot select a channel which has not been set as an effective channel. To check the 
currently enabled channels, open the Setup:Pattern panel. For details on the setting proce- 
dure, see Section 5.3.4, "Setting a PON send pattern." 

6. Select a port output type from the Source drop-down list box. 

Envelope A signal synchronized with the source channel pattern 

Reset A pulse signal synchronized with the Envelope signal , 

7. Select a port logic horn the Logic drop-down list box. 

8. Set the output timings of Envelope and Reset signals. Make the following settings using the 
Output Timing group box. 

8-1. Set the Envelope signal start location with the delay from the data output start location. 
Enter a delay value in the POS delay spin box. 

8-2. Set the Envelope signal stop location with the delay from the data output stop location. 
Enter a delay value in the NEG delay spin box. 

8-3. Enter the pulse width of the Reset signal in the Pulse Width spin box. 

8-4. Set the Reset signal location. Pressing the Location button will toggle between the ris- 
ing and falling locations of the Envelope signal. ,' 

I 
\ ,  

9. Perform steps 4 through 8 as many times as the number of ports to be set. 

The channel selected a s  a source channel in step 5 provides a reference data output. 
Valid setting ranges are shown below. Note tha t  the following condition must be 
met: 

(POS delay - NEG delay) + 1 S Pattern length 

Setting item Valid setting range 

POS Delay -64 bits to +9999 bits (in 1-bit steps) 

NEG Delay -64 bits to +9999bits (in 1-bit steps) 

Pulse Width 1 bit to 16 bits (in 1-bit steps) 

3 ... High : -0.9V, Low : -1.7V 
4 ... High : 5.OV, Low : O.OV 
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10. This completes the setting. Press the OK button to make the new setting effective. 
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6.4Setting the Trigger Output 

The MU163020B 200M Pulse Pattern Generator (hereafter called the PPG unit) has one 
Trigger Output and 16 Burst Trigger Outputs. 
This section explains the procedure for setting the Trigger Output. 

Note 

When Delay(Mode1) is selected, the settings made here are ignored because a 
Delay Trigger is output from the Trigger Output unconditionally. 

1, Open the Setup: Trigger IIF panel. The setting state is shown in the Trigger Output group 
box. 

J 

Setup CTplgger LW " 

ZODM 16CH ED (Slot+$] 
Sync Output 

Fig. 6.-11 Setup:  Trigger IIF panel 

2. Press the Setup button in the PPG unit group box. The Trigger Interface dialog box will 
open. 
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I 
ZOOM 16CH W ($lot3 Trigger ~nte&ce 

rsy 

CHl 0utputDat.a I OHllnforrnation Pattern I 

Fig. 6.-12 Trigger  In te r face  dialog box 

3. Select an output signal type from the Source drop-down list box in the Trigger Output group 
box. 

Error Output a pulse signal when a n  error occurs. 

Block Timing Output the signal t ha t  went high while the specified block 
was being sent. 

4. Set the channel that provides the standard for the output signal. Press the Select button (1) 
in the Trigger Output group. The CH Select dialog box will open. Select the option button 
of the channel you want to select, then press the OK button. 

Fig. 6.-13 CH Selec t  dialog box 

Note 

When you have selected Block Timing in step 3, the following restrictions are  
placed on the selection of channels: 

(1) When the pattern mode is PON, the buttons of the channels not selected a s  
effective channels (Enable CHs) cannot be pressed. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6.4Setting the Trigger Output 

5. When you have selected Block Timing in step 3, speclfy a signal output block. Press the 
Select button (2) in the Trigger Output group box to open the Block Select dialog box. 
Select a block with by pressing the corresponding option button, then press the OK button. 

1 %  ~ o c k  Select I 

This completes the setting. Press  the OK button to make the new setting effective. 

O E  0a O m  O w  Ot15 0% o w  O W  
~ t t s  O m o  o m i  o a2 o m s  o m 4  o m s  o m s  
O m 7  O m 8  o m 9  O m  o m  om om o m 4  
OW5 om Oil27 O m  O m  O m  O m  O m  

LEd 
l z j  

Fig. 6.-14 Block Select  dialog box 
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6.5 Setting the SYNC Output 

This section explains how to set the signal output from the SYNC Output of the 
MU163020B ZOOM 16CH Pulse Pattern Generator (hereafter called the PPG unit) or the 
MU163040B ZOOM 16CH Error Detector (hereafter called the ED unit). 

Open the Setup: Trigger I/F panel. 
2 

Fig. 6.-15 Setup: Trigger IIF panel  

2. Press the Setup button in the group box of the target unit. The Trigger Interface dialog box 
will open. 

ZOOM 16CH ED (Slot41 Triaaer Interface 

4 5 
Fig. 6.-16 Trigger Interface dialog box (ED unit)  

3. Select the signal to be output from the SYNC Output, from the Source drop-down list box (1). 

111 Clock Sync Output a clock signal. 

118 Clock Sync Output a signal which is one eighths of the clock signal. 

Pattern Sync Output an %bit pulse signal in sync with the pattern cycle. 

4. If you have selected Pattern Sync in step 3, select the channel whose pattern is used to syn- 
chronize the SYNC Output signal. Press the Select button to open the CH Select dialog box. 
but the above setting is impossible, if you select "111Clock Select Sync" or "118 Clock Sync " in 
step3 with PPG unit. 

Fig. 6.-17 CH Select dialog box 

6.-15 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6.5Setting the SYNC Output 

4-1 Select a channel by pressing the corresponding option button, then press the  OK 

button. I n  the PON measurement mode, only enabled channels can be selected. 

5. When the pattern mode is PON or the pattern of the channel selected in step 4 is MIX, select 
a PRGM or PRBS pattern with which the SYNC Output signal is to be synchronized, from 
the Source drop-down list box (2). 

6. This completes the setting. Press the OK button to make the new setting effective. 
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6.6Performing MUX Externally for PRBS Patterns 

The MU163020B 200M' 16CH Pulse Pattern Generator un i t  can send patterns with the 
phase shifted to perform 16:l  or 8: l  MUX externally. 

E 

MUX can be performed only when the send patter i s  se t  a s  follows: 

When channels whose PRBS pattern has the same number of rows are  combined a s  f d -  
lows: 

Channels 1 through 16  
Channels 1 through 8 
Channels 9 through 16 

If the above conditions are  met, the Phase Difference button in  the Pattern dialog box 
becomes effective, allowing you to set  a phase difference. 
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1. Open the Setup: Pattern panel. 

Fig. 6.-18 Setup:  Pat tern  panel 

2. Press the Setup button in the PPG unit group box. The Pattern dialog box will open., 

Fig. 6.-19 Pat te rn  dialog box 

When the pattern setting conforms to the previously stated condition, the Phase Differ- 
ence button is effective. For how to make pattern-related settings, see Section 5.2, 
"Setting a SendIReceive Pattern." 
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3. Press the Phase Difference button. The Phase Difference dialog box will open. 

Cyde of PRBS Pattern + 

(a) 16:l MUX 

Cyde ofPRBS Panem +j 
.................................................................................................................................................... 

(b) 8: 1 MUX 

Fig. 6.-20 Phase  Difference dialog box 

4. Select MUX from the Phase drop-down list box. To cancel the phase shifted pattern output 
function, select None. If you selected it, press OK buttern. 

5.  This completes the setting. Press the OK button to make the new setting effective. ' 
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6.7Eye Margin Diagram 

6.7Eye Margin Diagram. 

6.7.1 Functions 

The MU163040B 200M 16CH Error Detector (hereafter called the ED unit) has a margin 
measurement function and a diagram measurement function to measure eye margins. 

( 1 1 Margin measurement 

Threshold voltages and phases which are within the specified error rate range are meas- 
ured. Both the threshold voltage and phase can be measured a t  the same time. The 
threshold is measured, starting with the threshold voltage set for the data interface. 
The phase is measured, starting with the delay value set for the clock interface. The 
error rate setting range is from 10-3 to 10-9. There are two error rate modes, Fine and 
Coarse. The number of measurement bits of the Fine mode is 100 time a s  many as the 
number of measurement bits of the Coarse mode. 

( 2 1 Diagram measurement 

In the two-dimensional coordinate system (the X-axis represents threshold voltages and 
the Y-axis represents phases), the points where the error rate is as specified are plotted. 
Select the number of the points of the same error rate from 8, 16, 32, and 64. 

( 1 ) Margin measurement ( 2 1 Diagram measurement 

Fig. 6.-21 Eye margin measurement 

Note 

For the channels for which the input data signal level is set to ECL, 
LVTTL,PECL, TTL, or CMOS on the Setup: Data IIF panel, only the phase mar- 
ain can be measured. 
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6.7.2 Setting margin measurement conditions 

This section explains how to make the  settings necessary for margin measurement. 

1. Select Repeat as the pattern inputloutput mode. 

1-1 Select Normal from the drop-down list box of the unit used for margin measurement in 
the Pattern Mode group box on the Setup: Setup panel. 

1-2 To open the Pattern dialog box, press the Setup button of the unit used for delay meas- 
urement on the Setup: Pattern panel. 

1-3 Select Repeat from the Pattern Output or Pattern Input drop-down list box. 

2. Open the Text Menu: Measurement panel. 

Fig. 6.-22 T e s t  Menu: Measurement  pane l  (margin measurement)  

3. Select Eye Margin from the Test Item drop-down list box. Select Margin &om the MEAS. 
Mode drop-down list box. 

4. Select a subject of measurement from the MEAS. Mode drop-down list box. 

Threshold Measures the threshold voltage margin. 

Phase Measures the phase margin. 

Threshold & Phase Measures threshold and phase margins a t  the same time. 
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5. Select an error rate and error rate accuracy from the Error Threshold drop-down list box. 
Relationships between the options shown in the drop-down list box and the error rates are as  
follows: 

Table 6.-2 Er ro r  r a t e s  a n d  accuracy 

6. Press the Select button to open the Measurement CH Select dialog box. Press the option 
button of the channel subject to measurement, then press the OK button. 

Fig. 6.-23 Measurement  CH Selec t  dialog box 

Measurement CH Select 

7. This completes the s e b g .  For how to start measurement, see Section 6.7.3, "Performing 
margin measurement." 

a!- O C H ~  O C H ~  O C H ~  O C H ~  OCH6 OCH7 O C H ~  

O C H ~  0 ~ ~ 1 0  0 ~ ~ 1 1  OCH12 0 ~ ~ 1 3  OCH14 0 ~ ~ 1 5  OCH16 

Note 

C3E2 

If you change the  setting made on the Test Menu: Measurement panel after com- 
pletion of measurement, then the result of the measurement completed directly 
before will be cleared. 
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6.7.3 Performing margin measurement 

The Result subwindow is used to start, stop, or monitor measurement. Open the Result 
subwindow after making sure tha t  Test Menu: Measurement panel is set as follows: 

Eye Margin has  been selected from the Test Item drop-down list box. 
Margin has  been selected from the MEAS. Mode drop-down list  box. 

Result (Eye Margin) 
j - J ~ = I T q  

Measurement Unit: 200M 16CH ED(SIot4) CHI 
ErmrThreshold : 1E-3 

Fig. 6.-24 Resul t  subwindow (margin measurement)  

Pressing the S ta r t  button i n  the upper-right corner of the subwindow will s tar t  measure- 
ment. Pressing the Stop button will stop measurement. During measurement, the 
gauge is displayed to indicate that  measurement is being performed. I n  the lower-left 
corner of the subwindow is  the Clock Loss monitor lamp which iights up when clock loss 
occurs. 

The procedure for displaying the measurement result is as  follows: 

( 2. Select a time display mode from the Time drop-down list box. 

Elapsed Displays the elapsed time. 

S tar t  Displays the measurement s ta r t  time. 

Date & Time Displays the current date and time. 

Note 

If a n  error rate  exceeded specified one no the first  measurement point 

when a Margin measurement start, measurement i s  a failure. 
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6.7.4 Setting diagram measurement conditions 

This section explains how to make the settings necessary for diagram measurement. 

1. Select Repeat as the pattern inputloutput mode. 

1-1.Select Normal from the drop-down list box of the unit used for diagram measurement in 
the Pattern Mode group box on the Setup: Setup panel. 

1-2. To open the Pattern dialog box, press the Setup button of the unit used for delay meas- 
urement on the Setup: Pattern panel. 

1-3. Select Repeat from the Pattern Output or Pattern Input drop-down list box. 

2. Open the Text Menu: Measurement panel. 

Fig. 6.-25 Tes t  Menu: Measurement  pane l  (diagram measurement)  

3. Select Eye Margin from the Test Item drop-down list box. Select Diagram from the MEAS. 
Mode drop-down list box. 

4. Select the number of the points of the same error rate (8, 16, 32, or 64) from the drop-down 
list box on the right of the MEAS. Mode drop-down list box. 

5. Select an error rate. Press the Select button (1) to open the Threshold Select dialog box. 
After checlung the error rate of the points to be plotted in the two-dimensional space shown 
in Fig. 6-21(b), press the OK button to close the Threshold Select dialog box. 

Fig. 6.-26 Threshold Select  dialog box 
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6. Press the Select button to open the Measurement CH Select dialog box. Press the option 
button of the channel subject to measurement, then press the OK button. 

- -- -- -- 

Fig. 6.-27 Measurement CH Select  dialog box 

@I Measurement CH Select 

7. This completes the setting. For how to start measurement, see Section 6.7.5, "Performing 
dialog Measurement." 

@!m O C H ~  O C H ~  OCH4 O C H ~  O C H ~  O C H ~  OCH8 

O C H ~  OCHIO 0 ~ ~ 1 1  OCH12 OcH13 0 ~ ~ 1 4  0 ~ ~ 1 5  0 ~ ~ 1 6  

Note 

m rGq 

If you change the setting made on the Test Menu: Measurement panel after com- 
pletion of measurement, then the result of the measurement completed directly 
before will be cleared. 
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6.7.5 Performing diagram measurement 

The Result subwindow is used to start ,  stop, or monitor measurement. 
subwindow after making sure t ha t  Test Menu: Measurement panel i s  s 

Open the Result 
e t  a s  follows: 

Eye Margin has been selected from the Test Item drop-down list  box. 

Diagram has been selected from the MEAS. Mode drop-down list box. 

9 
Fig. 6.-28 Resul t  subwindow (diagram measurement )  

Pressing the S tar t  button in  the upper-right corner of the subwindow will s t a r t  measure- 
ment. Pressing the Stop button will stop measurement. During measurement, the 
gauge i s  displayed to indicate t ha t  measurement is being performed. I n  the lower-left 
corner of the subwindow is the Clock Loss monitor lamp which lights up when clock loss 
occurs. 

Note 
- - --- 

If a n  error rate exceeded specified one on first measurement point when 

a Diagram measurement s tar t ,  measurement is a failure. 

The Result subwindow allows you to change the scale of display of the measurement re- 
sult  or display a marker. In  addition, you can switch between measurement results by 
specifying the corresponding error rates.  
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The procedure for displaying the measurement result is a s  follows: 

Select the measurement result you want to display, &om the Display drop-down list box. 

Result Displays the result of the measurement completed directly 
before. 

Recall Diagram Displays the eye diagram measurement result  read from the 
file. For how to read the measurement result, see Section 
6.7.7, "Opening the diagram measurement result from the 
file ." 

Speclfy the error rate for the measurement result you want to display. Tick the correspond- 
ing error rate check button in the Display group box. 

Turn on or off the marker. Press the button on the right of Marker or A Marker. Applica- 
tions of the two marker are as  follows: 

Marker A reference marker which indicates the absolute values of 
the threshold and phase a t  the marker position. 

A Marker A relative marker which indicates the distances of the 
threshold and phase from the reference marker. 

Bring a marker into focus. Pressing the red cross button will bring the reference marker 
into focus. Pressing the blue cross button will bring the relative marker into focus. The 
marker in focus can be moved with arrow keys and rotary encoder. 

Specify a marker movement mode. Press the button. The selected mode will appear on the 
button. There are the following two marker movement modes: 

Fix 

Free 

- - 

Moves the marker along plotted measurement result. 

Moves the marker within the display area irrespective of the 
measurement result. 

When you have selected Fix, select the measurement result on which the marker is to be 
located. Select it by pressing the corresponding option switch in the Marker group box. 

Select a time display mode from the Time drop-down list box. 

Elapsed Displays the elapsed time. 

S tar t  Displays the measurement s t a r t  time. 

Date & Time Displays the current date and  time. 
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8. Set the scales of the threshold axis and the phase axis respectively. Press the Scale button. 
The Scale dialog box will open. 

Fig. 6.-29 Scale dialog box 

8-1. Enter the minimum values and graduations of the threshold and phase. The setting 
ranges are as follows: 

Setting item Setting range 

MIN(Thresho1d) -5.000 V to 4.950 V 

Step(Thresho1d) 0.005 V to 1.000 V 

MIN(Phase) -5.0 ns  to 4.0 ns 

S tep(Phase) 0.1 n s  to 1.0 ns  

8-2 Press the OK button to define the setting made above. To cancel them, press the Cancel 
button. 

9. 8-1. To adjust the scale automatically so that the entire measurement result is included in 
the display area, press the Auto Scale button. 
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Moving Markers 

To move markers, use the arrow keys or rotary encoder at the front of the main unit. 
Marker movements depend on the selected movement mode. Functions of the marker 
movement keys are described below. 

Fix mode 

Turing clockwise Move the marker clockwise along the  measurement points. 

Turning Move the marker counter clockwise along the measurement 
counterclockwise points. 

? ,  +key Move the marker clockwise along the measurement points. 

4, +key Move the  marker counterclockwise along the measurement 
points. 

Free mode 

Turning clockwise Moves the marker to the right when 0 i s  displayed on the ver- 
tical bar of the marker. Moves the marker up when 0 i s  dis- 
played on the  horizontal bar of the marker.  

Turning Moves the marker to the left when 0 i s  displayed on the verti- 
cal bar  of the marker. 

counterclockwise vertical bar  of the marker. Moves the  marker down when 0 i s  
displayed on the horizontal bar of the marker. 

J key Move the marker down. 

1 key Move the marker up. 

+key Move the marker to the left. 

+key Moves the marker to the right. 

Shift + Enter Change the 0 position. 

/; Clock size of Change the 0 position. 

the Markers 
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6.7.6 Saving the diagram measurement result 

You can save the result of the eye diagram measurement made directly before, in  a file. 

1. Select Save from the File menu in the main window. The Save dialog box will open. 

b \ \ Directories: 

t Type of Save File: Dives: 

Sounz Unit 

200M 16CH ED (Slot4) a 
I 

Fig. 6.-30 Save dialog box 

2. Select Eye Diagram Data(*.eye) from the Type of Save File drop-down list box. 

3. Specify the names of the drive, directory, and file, then press the OK button. Do not change 
the file name extension. You cannot use drive D to save the diagram measurement result. 
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6.7.7 Opening the diagram measurement result save1 d in a file 

You can open and display the diagram measurement result saved i n  a file. If a diagram 
measurement result file is opened, the  result of the measurement made directly before 
will never be overwritten. 

1. Select Open from the File menu in the main window. The Open dialog box will open. 

File Name: Directories: 

citest-dat &jgg&pJ 

Type of Open File: w 
Drives: . I E ~ ~  Diagram Data(".EuE) 11- l~  [SYSTEM] 

Desfinedion Unh 

1200~ 16CH ED (Slot4f 

Fig. 6.-31 Open dialog box 

2. Select Eye Diagram Data(*.eye) from the Type of Open File drop-down list box. 

3. Specify the names of the drive, directory, and me, then press the OK button. 

4. The opened measurement result can be displayed in the Result subwindow. Select Recall 
Diagram from the Display drop-down list box. 
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6.7.8 Printing the measurement result 

This section describes how to print out eye margin measurement result performed just 
before. 

1. Open the Print dialog box by selecting Print in Tile menu of Mainwindow in finishing the 
I 
I 

measurement. 

! 
I Fig. 6.-32 Pr in t  dialog box 
I 
E 2. Select the Eye Margin in Type of Print List drop down list box. 
E 
/ 3. Press the OK buttan. Then the printing start. 
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CHAPTER7 APPLICABLE MEASUREMENT 
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7.1.PDS Upstream Line (ONU-+OSU) Test 

7.l.PDS Upstream Line (ONUdOSU) Test 

This section describes an exanhple of measurement when testing the PDS upstream line of 

28.8Mbls using sixteen optical network units (ONU) as shown in Fig 7-1. 

PDS: Passive Double Star 
ONU: Optical Netwok Unit 

SC : Star Coupler 
OSU: Optical Subscriber Unit 
OH : Over Head 
PR : PReamble 

Fig 7-1 Example of PDS system 

The description below assumes the unit configuration consisting of the followings: 

Slot1 : MU163000A 200M clock generator unit 
slot3 : MU163020B 200M 16CH pulse pattern generator uni t  
Slot4 : MU163040B 200M 16CH error detector unit  

( 1  > Se tup  

1. Connect the front panel as shown in Fig7-2. Establish the connection points to ONU and 
OSU as shown in Fig 7-3. 

Data and clock are both connected to CHI 

Fig7-2 Setup of front panel 
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CHAPTER7 APPLICABLE MEASUREMENT 

PPG Data O u t p u t 1  

4 ED Clock Input 

LED Data Input 

Fig 7-3 Connection points of ONU and OSU 

2. Connect the back panel a s  shown in Fig 7-4. 

f J 

Fig 7-4 Setup of back panel 

( 2 ) Setting measurement conditions 

1. Set each panel of the Setup sub-windows a s  shown in Table 7- 1. 

Table 7-1 Setting Setup sub-window (112) 

Panel 

Setup 

%1 MU163000A ZOOM Clock Generator Unit Operation Manual 

Frequency 

Setting item 

Pat tern Common Setting 

Pattern Mode 
Data Output & Input  
Mode 
Reference Clock 
Clock Input Mode(ED) 
Clock Source 
Reference 
Frequency 

Se t  value 

ON 
Sets the patterns for both PPG 
and ED units a t  the same time. .................................................................................................................................................................. 
PON ................................................................................................................................................................. 
Upside 

Referen 

ce 

5.3.1 
to 5.3.2 

................................................................................................................................................................. 
Clock1 Input  Port .......................................................................................................................................................................................... 
Common(Clockl) 
INT ................................................................................................................................................................. 
INT ................................................................................................................................................................. 
28,800 kHz 

5.7 

5.1% 
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7.1.PDS Upstream Line (ONU-OSU) Test 

Table 7-1 Set t ing  Se tup  sub-window (212) 

Panel 

Clock IIF 

(ED) 

Data IIF 

Pattern 

(Common 
for PPG and 
ED) 

Setting item I Set  value 1 Referen 

ce 
Grouping ON+Sets all channels to one 6.1 

....................................................................... ..42?!???2: .............................................................................................. 
Polarity f POS ............................................................................................................................................................. 1 

Burst ..................................................................................... . 
5.6.2 

Delav % 2  
Level I TTT, I 
Grouping ON+ Sets ALL channels to 6.1 

............................................................ 
Polarity 
Input  Mode Burst 
Delay %2 ................................................................................................................................................................ 
Termination GND 
Grouping ON+ Sets ALL channels to 6.1 

....................................... - ........ - .................................................................................................................................. 
o u t p u t  ..................................................................... f ...................................................................................... :: I 
Skew 1 % 1 5.6.1 ... .............................................................................................................................................................. 
Level TTL 
Grouping I ON+ Sets ALL channels to 1 6.1 

one group. ......................................................................................................................................................................................... 
Level TTL 5.6.3 
Grouping ON+ Sets  ALL channels to 6.1 

Enable CHs 

PR 8bits 

PRBS Pattern 5.3.4 
Mark Ratio - 

................................................................................................................................................................ 
Block 2 ................................................................................................................................................................ 
Block Detail Column1 Length = 56 bits 

Column2 Length = 424 bits 
Columnl Pat tern = PRGM 
Cokumn2 Pat tern = PRBS ................................................................................................................................................................ 

Auto Sync Sets  both PRGM and PRBS to 
.............................................................................................................................................................. 
Sync Threshold 1 ge:s both PRGM and PRBS to I 5.8 

Burst Sync Mode EXT 
Burst  Mode 
Burst  Cycle l.Oms 5.3.3 
GT I 16bits for all I 

%2 Set Delay and Skew to appropriate values for synchronizing PPG with ED. 
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2. Set the Test Menu sub-window panel as shown in Table 7-2. 

Table 7-2 Setting Test Menu sub-window 

When setting the buzzer sounding or LED lighting conditions, set it in  the dialog box opened by 

pressing the Buzzer or LED button, respectively. 

When measuring EI, %EFI or error performance; set its measurement conditions in the dialog 

box opened by pressing the Setup button in the MEAS. Condition more information on setting, 

see section. "5.10.2 Setting measurement conditions." 

Panel 

Measureme 
n t  

3. Open and set the All panel of the Result sub-window as  shown in Table7-3 to display the error 
count and alarm for all the channels. 

Table7-3 Setting Result sub-window 

Setting item 

Test Item 

MEAS. Mode 
Meas. Time - .................................................... 
Error Detect Mode of all 
channels ....................................................................................................................................... 
Error Detect Block of all 
channels 

S e t  value 

ErrorIAlarm 
............................................................................................................................................................. 

Repeat ............................................................................................................................................................ 
0O:OO:OO: 10 ....................................................................................................... 
ALL 

- ................... 
ALL 

Referen 

ce 

5.10.2 

Referen 

ce 

5.10.3 
(1) 

Panel 

ALL 

Then press the Start button to start measurement. 

Setting item 

Display 
Error item to be displayed 

Time display mode 

S e t  value 

Current ........................................................................................................................................................... 
Error Rate 

............................................................................................................................................................. 
Elapsed 
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7.2Error Rate Measurement of Multiple Channel Optical Module 

This section describes a n  example of measurement when testing the 8-channel E l 0  and 
OIE modules of 155.52 Mb/s (with electrical interface: ECL9). 

The description below assumes the unit  configuration consisting of the followings: 
Slot1 : MU163000A ZOOM clock generator unit  
Slot3 : MU163020B ZOOM 16CH pulse pattern generator un i t  
Slot4 : MU163040B 200M 16CH error detector 

( 1 > Setup 

1. Connect the front panel a s  shown in Fig7-5. The clock signal is looped back by the PPG and 
ED units. 

Fig7-5 Setup of front panel 

2. Connect the back panel as  shown inFig 7-6. 

L 

Fig 7-6 Setup of back panel 
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( 2 ) Setting measurement conditions 

1. Set each panel of the Setup sub-window as shown in Table 7-4. 

Panel 

Setup 

Frequency 

Data IIF 

Pattern 

Table 7-4 Setting Setup sub-window 

Setting item Set  value Referen 

ce 
Pattern Common Setting ON 

Sets the patterns for both 5.3.1 
PPG and ED units a t  the same to 5.3-2 
time. ................................................................................................................................................................ 

Pattern Mode Normal 
Clock Source INT 
Reference I 5.1'1 - .- ............................................................................................................................................................... 
Frequency 155,520 kHz 
Grouping Sets channels 1 to 8 to group 6.1 

Delay 0.0 ns  ..."............ ..................................................................... 
Level PECL*'.~ 
Grouping Sets channels 1 to 8 to group 6.1 

1. ......................................................................................................................................................................................... 
Polarity POS .................. ........................................................................................................................................... " 
Termination +3V 5.6.4 ................................................................................................................................................................ 
Delay 0.0 ns 
Grouping I Sets channels 1 to 8 to group 1.6.1 

.- .. .................................................................................................................................................................................. 
Output 1 b N  ................................................ ............................................................................. ................................ I 
Skew -- - 0.0 ns  ............................................................. 5.6.1 ........................................................................... ...... .... 
Level 
Grouping . I Sets channels 1 to 8 to group 1 6.1 

1. ......................................................................................................................................................................................... 
Level PECL 5.6.3 
Grouping Sets channels 1 to 8 to group 6.1 

....................................................................................................................................................................................... 
Pattern OutputlInput Repeat ............................................................................................................................................................. 
Pattern 1 iRBS15 5.2 .............................................................................................................................................................. 

Sync Loss 1E-2 
Threshold(PRBS) 

% 1 MLT163000A 200M Clock Generator Operation Manual 

3% 2 Set the termination to50 ohm to +3V on the DUT side. 
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7.2.Error Rate Measurement of Multiple Channel Optical Module 

2. Set the Test Menu sub-window panel as shown in the Table 7-5. 

Table 7-5 Setting Test Menu sub-window 

When setting the buzzer sounding or LED lighting conditions, set it in the dialog box opened by 

pressing the Buzzer or LED button, respectively. 

When measuring EI, %EFI or error performance; set its measurement conditions in the dialog 

box opened by pressing the Setup button in the MEAS. Condition group box. 

For more information on setting, see section. "5.10.2 Setting measurement conditions." 

Panel 

Measureme 
n t  - 

3. Open and set the AU panel of the Result sub-window as  shown in Table 7-6 to display the error 
count and alarm for all channels. 

Then press the Start button to start measurement. 

Referen 

ce 

5.10.2 

Setting item 

Test Item 

MEAS. Mode 
Meas. Time 
Error Detect Mode 

(CHI to CH8) 
Detect Block(CH1 to CH8) 

Table 7-6 Setting Result sub-window 

When doubtful if both signals of the Data input and Clock input are in the optimum-phase 

Se t  value 

ErrorIAlarm 
.............................................................................................................................................................. 

Repeat ............................................................................................................................................................. 
00:OO:OO: 10 (10seconds) ............................................................................................................................................................. 
ALL 

............................................................................................................................................................. 
Selected 

Panel 

ALL 

relationship, press the Auto Search button to open the Auto Search dialog. In such a case, set the 

phase only so as to be searched a s  shown in Table 7-7 because the signal level and pattern gave 

already been set. 

Table 7-7 Setting Auto Search dialog box 

Referen 

ce 

5.10.3 
(1) 

Setting item 

Display 
Error item to be displayed 

Time display mode 

Auto Search I 

Se t  value 

Current ............................................................................................................................................................. 
Error Rate 

............................................................................................................................................................. 
Elapsed 

Setting item 

Mode ......................................................................... 
PRBS Pattern Search ......................................................................... 
Unit & CH Select 

Se t  value 1 Refere 

I nce 
Phase I 
OFF ....................................................................................... 
Check on the channels 1 to 8 

Press the Start button on the Auto Search to start the auto searching. 
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7.3Measurement of SDH Module 

This section descries a n  example of measurement when measuring the pattern with the 
multiplexed frame composition of SDHISONET. 
Using the MIX pattern simplifies the setting of the frame structure. An example is given 
by the setting of the pattern that generates the STM-1 frame with the structure as  shown 

AU pointer STM-1 payload 

The description below assumes that both PPG and ED performs measurement using 
channel 1 only, and the unit configuration is consisting of the followings: 

Slot1 : MU163000A 200M clock generator unit 
Slot3 : MU163020B 200M 16CH pulse pattern unit 
Slot4 : MU163040B ZOOM 16CH error detector unit 

1. Connect the front panel as shown in Fig7-8. The clock signal is looped back by the PPG and 
ED units. 

Fig7-8 Setup of fiont panel 
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2. Connect the back panel as shown in Fig 7-9. 

Fig7-9 Setup of front panel 

( 2 ) Setting measurement conditions 

1. Set each panel of the Setup sub-window as shown in Table 7-8. 

Table 7-8 Setting Setup sub-window(ll2) 

Panel 

Setup 

Frequency 

Clock IIF 

Setting item I Set value 1 Referen 

Pattern Common Setting 

........................................................................ 
Pattern Mode 
Clock Source 
Reference 

ON 
Sets the patterns for both PPG and 
ED units a t  the same time. ....................................................................................... 

Frequency 
..C~u.e@.g. 
Polarity(CH1) 
Output(CH1) 

ce 

5.3.1 
to 5.3.2 

Normal 
INT ................................................................................................................................................................. 
INT 

Level(CH 1) 
Grouping , ...................................................................... 

*% 2 Set the termination to 50 ohm to -2V on the DUT side. 

5.1s1 
155,520 kHz 
OFF .........................................e.....e.........................................................................................................e.e... 
POS ................................................................................................................................................................. _ ON ............................................................................................................................................................. 

Polarity(CH 1) 
Termination(CH1) 
Delay(CH 1) 

6.1 

5.6.2 

E C L ~ Z  
OFF - ................................................................................................................. 6.1 

OOA 200M Clock generator unit Operation Manual 

POS ................................................................................................................................................................ 
-2V ................................................................................................................................................................. 
0.0 ns  

5.6.4 
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Table 7-8 Se t t i ng  Se tup  sub-window(212) 

Panel 

Level 

Setting item 

Data I/F 
(PPG) 

Pattern 

Grouping .................................................................... 
....................................................................... Output(CH 1) 

1 Grouping ..................................................................... 
Pattern Output/Input ....................................................................... 
Pattern(CH 1) ....................................................................... 

PRGM Logic - .................... ................................................ 
PRBS Pat tern ....................................................................... I Mark Ratio ....................................................................... 

.... I .................................................................. Auto Sync 
....................................................................... I Sync Loss Threshold 
....................................................................... I Pattern Sync Mode 

Se t  value 

OFF ..................................................................................... 
ON 

OFF 
Repeat ................................................................................... 
MIX ..................................................................................... 
POS ..................................................................................... 
PRBS23 ..................................................................................... 

9 x  2 ..................................................................................... 
-Column1 Length = 72 bits 
Column2 Length = 2,088 bits 
Column1 Pattern = PRGM 
Cokumn2 Pat tern = PRBS ..................................................................................... 
Sets both PRGM and PRBS to 
ON ..................................................................................... 
Sets both PRGM and PRBS 

Normal 

Referen 
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7.3Measurement of SDH Module 

2. Set the Test Menu sub-window panel a s  shown in Table 7-9. 

Table 7-9 Setting Test Menu sub-window 

Pane l  

Measureme 

block from the target of measurement. 

n t  

Lumn 1 

Setting item 

Test Item 

When setting the buzzer sounding or  LED lighting conditions; set it i n  the dialog box . 
opened by pressing the Buzzer or LED button, respectively. 

% 1 I n  th i s  setup, error rate of payload only is measured by removing the ( 

MEAS. Mode ................................................................................................................................. 
Meas. Time 
Error Detect Mode(CH1) 
Detect Block(CH1) 

Error Detected 
Block(s) 

When measuring EI, %EFI or error performance; set  i ts  measurement condition in  the 

Se t  value 

ErrorIAlarm 

dialog box opened by pressing the Setup button in  the MEAS. Condition group box. 

Referen 
ce 

............................................................................................................................................................. 
Repeat - ........................ 
00:00:00:10 ( 10 Seconds) ............................................................................................................................................................. 
ALL ........................................................................................................................................................... 
Selected ........................................................................................................................................................... 
Columnl: A11 OFF 
Column2: All ON % 1 

For more information on setting , see section."5.10.2 Setting measurement conditions." 

5.10.2 

3. Open and set the ALL panel of the Result sub-window as  shown in Table 7-10 to display the 
error count and alarm for all the channels. 

Table 7-10 Setting Result sub-window 

Then press  the Star t  button to s ta r t  measurement. 
When doubtful if both signals of the Data input  and Clock input a re  in  the optimum-phase 
relationship, press the Auto Search button to  be searched a s  shown in Table 7-11 because 
the signal level and pattern have already been known and set. 

Pane l  

ALL 

Setting item 

Display 
Error item to be displayed 

Time display mode 

Se t  value 

Current .......................................................................................................................................................... 
Error Rate 

............................................................................................................................................................. 
Elapsed 

Referen 
ce 

5.10.3 
(1) 
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Press the Start button on the Auto Search to start the auto searching. 

Table7-11 Setting Auto Search dialog box 
- 

Auto Search 

Setting item 

Mode .............................................. .......................... 
PRBS Pattern Search 
Unit & CH Select 

Set value 

Phase .................................................................................... 
OFF .............................................................................................................................................................. 
Check on the channel 1 of 
Slot4. 

Referen 
ce 

5.9 
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CHAPTER 8 PERFORMANCE TEST 
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I 8.1 Outline 
! 

This chapter explains the procedure for testing whether the MU163020B ZOOM 16CH 
pulse pattern generator unit and MU163040B 200M 16CH error detector unit operate 
normally a s  a single device, respectively. The test items described in this chapter are a s  
follows: 

Testing MU163020B 200M 16CH pulse pa t te rn  generator uni t  

0 Clock output interface I Data output interface I 
I 0 Burst trigger output interface 

0 AUX output interface 
Trigger output interface 

I 
0 Sync output interface 

Testing MU163040B ZOOM 16CH error detector uni t  
1 

0 Sync output interface I clock counter 
i 
8 
I 
I 
I When testing other functions, use a self-test software. The self-test software performs a 
1 functional test a s  a combination of the MU163020B ZOOM 16CH pulse pattern generator 
I 
I unit and MU163040B 200M 16Ch error detector unit. 

For more information on the operation of the self-test software, see "CHAPTER 9 SELF- 
TEST." 

1 
Oscilloscope, frequency counter, clock generator are used in the procedure described in 
this chapter. The function performance which i s  required in  each equipment is as follows. 

/ (0scilloscope) 

I Use the one tha t  analog range is  more than 1 GHz. 

1 (Frequency counter) 

I Use the one that  measurement range is lOkHz to 200MHz and resolution ability is  less 
than 1 kHz. MF1600 series made by Anritsu is suitable. 

I 
(Clock generator) 
Use the one tha t  output level is +4dBm to +10dBm/50ohm, frequency range is lOkHz to 
ZOOMHz, frequency accuracy is within f 2ppm. MU163000A of clock generator unit 
made by Anritsu for MP1630B. 
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CHAPTER8 PERFORMANCE TEST 

8.2Testing MU1 63O2OB 200M 16CH Pulse Pattern Generator 

8.2.1 Sync Output Interface Test 

The Sync output waveform of the MU163020B 200M 16CH pulse pat tern generator i s  
tested using a n  oscilloscope. The connection destination for each connector is shown in 
Fig8- 1. 

Front Panel 
d?8xWazarniPL €4 

Oscilloscope 

18 182 T r i g  
(3 

Back Panel yl 
Clock Generator Unit MU1630008 

(1) Connect it to the trigger-input connector of a n  oscilloscope. 
- (2) Connect i t  to the signal-input connector of the oscilloscope. 

(3) Connect it to the clock-output connector of the MU163000A 200M clock gen- 
erator or of other clock generator. 

Fig 8-1 Setup for testing Sync output 

1. Remove al l  the connectors. 
2. Select Initialize on the File menu of the  main window to initialize all the settings. 
3. Set the clock frequency to 200MHz. When using the MU163000A ZOOM clock genera- 

tor unit, see section."5.1 Setting Frequency" of the MU163000A 200M Clock Genera- 
tor uni t  Operation Manual. When using other product, see the operation manual a t-  
tached to it. 

4. Set Sync output setting of the PPG unit  (a target of the test) to "111 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 

CAUTION 
Before connecting the connectors, confirm tha t  the oscilloscope is correctly set 

up. Otherwise, signals of the 01-1V level a re  output directly to the oscilloscope, 

which may damage the input circuit of the oscilloscope. Use a n  appropriate 

attenuator corresponding to the input level rating of the oscilloscope. 
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8.2.Testing MU163020B 200M 16CH Pulse Pattern Generator 

5. C o ~ e c t  a c o ~ e c t o r  to the osciUoscope to display the output waveform of each cham 

Confirm that the waveform level is within the range as shown in Fig 8-2. 

el. 

Fig 8-2 Specifications of Sync output waveform 
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8.2.2 Clock Output Interface Test 

The clock output waveform of the MU163020B 200M 16CH pulse pattern generator is 
tested using an oscilloscope. The connection destination for each connector is shown in 
Fig8-3. 

Front Panel 
Ac.'  "" ><.i%3<, h, 

Back Panel 

Tr ig  
a 

Clock Generator Unit MU163000A 

(1) Connect i t  to the trigger-input connector of an  oscilloscope. 
(2) Connect i t  to the signal-input connector of the oscilloscope using the attached 

coaxial multi-pin cable with BNC connector. 
(3) Connect it to the clock-output connector of the MU163000A 200M clock gen- 

erator or of other clock generator. 

Fig8-3 Setup for testing clock output 
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8.2.Testing MU163020B 200M 16CH Pulse Pattern Generator 

( 1 ) Testing TTL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set the clock frequency to 200MHz. When using the MU163000A ZOOM clock generator 

unit, see section."5.1 Setting Frequencyn of the MU163000A 200M Clock Generator unit 
Operation Manual. When using other product, see the operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "1/1 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 

5. Set the Level setting of the PPG unit (a target of the test) to "TTL" for all the channels 
using the "Setup:Clock I F  panel. 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope i s  correctly set 
up. Otherwise, signals of the TTL level are output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use an appropriate 
attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the riselfall delay time are within 
the range a s  shown in  Fig 8-4. 

Fig8-4 Specifications of clock output waveform (TTL) 

The level shown Fig 8-4 is  a case tha t  input impedance of oscilloscope is 50 ohm. It is 
a half level compared with a case tha t  impedance is high. 
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( 2 Testing ECL level signal 

1. Remove all  the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Se t  the  clock frequency to 200MHz. When using the MU163000A 200M clock 

generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator unit  Operation Manual. When using other product, see the 
operation manual attached to i t .  

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 

5. Se t  the Level setting of the PPG uni t  (a target of the test) to "ECL for all the 
channels using the "Setup:Clock I I F  panel. 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope is correctly set  

I 

up. Otherwise, signals of the ECL level a re  output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use a n  appropriate ECL 
terminator (50 ohm to -2V) corresponding to the input level rating of the 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the riseifall delay time are within 
the range a s  shown in Fig 8-5. 

Tr. T f  1.2ns 

Fig8-5 Specifications of clock output waveform (ECL) 
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( 3 ) Testing PECL level signal 

Remove all the connectors. 
Select Initialize on the File menu of the main window to initialize all the settings. 
Set the clock frequency to 200MHz. When using the MU163000A 200M clock 
generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator unit  Operation Manual. When using other product, see the 
operation manual attached to it. 
Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 
Set the Level setting of the PPG unit (a target of the test) to "PECL" for all the 
channels using the "Setup:Clock IIF" panel. 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope is  correctly set 
up. Otherwise, signals of the PECL level are output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use a n  appropriate 
PECL terminator (50 ohm to +3V) corresponding to the input level rating of the 
oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the riselfall delay time are within 
the range a s  shown in Fig 8-6. 

Tr ,  T f  5 1.2ns 

Fig8-6 Specifications of clock output waveform (PECL) 
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( 4 ) Testing LVTTL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set  the clock frequency to 200MHz. When using the MU163000A 200M clock 

generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator unit  Operation Manual. When using other product, see the 
operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 

5. Set the Level setting of the PPG unit (a target of the test) to "LVTTL" for all  the 
channels using the "Setup:Clock IIF" panel. 

CAUTION 
\ 

A 
, Before connecting the connectors, confirm tha t  the oscilloscope is correctly set 
/ 

up. Otherwise, signals of the LVTTL level are output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use an  appropriate 

attenuator corresponding to the input level rating of the oscilloscope. 

6.  Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the riselfall delay time are within 
the range a s  shown in Fig 8-7. 

Tr, T f  5 2.45ns 

Fig 8-7 Specifications of clock output waveform (LVTTL) 

The level shown Fig 8-7 is a case that input impedance of oscilloscope is 50 ohm. It is a half level 

compared with a case that impedance is high. 
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8.2.Testing MU163020B 200M 16CH Pulse Pattern Generator 

( 5 ) Testing VAR level signal (112) 

Remove all the connectors. 
Select Initialize on the File menu of the main window to initialize all the settings. 
Se t  the clock frequency to 200MHz. When using the MU163000A 200M clock 
generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator un i t  Operation Manual. When using other product, see the 
operation manual attached to it. 
Se t  Sync output setting of the PPG unit  (a target of the  test) to "111 Clock Syncn or 
"118 Clock Sync" on Setup:Trigger panel. 
Se t  the clock interface setting of the PPG uni t  (a target of the test  ) for all  the 
channels using the "Setup:Clock IIF" panel a s  shown below: 

Delay setting : Se t  -5.011s. 
Level setting : Select rVARJ . 
Termination of DUT setting :Select r o p e d  . 
Amplitude setting : Se t  0.50 Vpp. 
Offset setting : Se t  -4.500(Voh) 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope is correctly set 
up. Otherwise, signals of the above-described levels a r e  output directly to the 

oscilloscope, which may damage the input circuit of the  oscilloscope. Use a n  
appropriate attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the  riselfall delay time are within 
the range a s  shown in  Fig 8-8. 

T r ,  T f  5 1.05ns 

Fig8-8 Specifications of clock output waveform(VAR(112)) 

The level shown Fig 8-8 is a case that input impedance of oscilloscope is 50 ohm. I t  is a half level 

compared with a case that impedance is high. 
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CHAPTER8 PERFORMANCE TEST 

( 6 ) Testing VAR level signal (212) 

1. Remove all the  connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set the clock frequency to 200MHz. When using the MU163000A 200M clock gen- 

erator unit, see section."5.1 Setting Frequency" of the MU163000A ZOOM Clock 
Generator uni t  Operation Manual. When using other product, see the operation 
manual attached to it. 

4. Set Sync output setting of the PPG unit  (a target of the test) to "111 Clock Sync" or 
"118 Clock Sync" on Setup:Trigger panel. 

5. Set the clock interface setting of the PPG unit  (a target of the test ) for a l l  the 
channels using the "Setup:Clock IIF" panel a s  shown below: 

0 Delay setting : Set +5.Ons. 

1 
0 Level setting : Select rVAR1 . 
0 Termination of DUT setting :Select rOpen 
0 Amplitude setting : Set 0.50 Vpp. 
0 Offset setting : Set +5,00O(Voh) 

CAUTION 
Before connecting the  connectors, confirm tha t  the oscilloscope is correctly set 

up. Otherwise, signals of the above-described levels a re  output directly to the 

oscilloscope, which may damage the input circuit of the  oscilloscope. Use a n  

appropriate attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and  the riselfall delay time are within 
the range a s  shown in  Fig 8-9. 

Tr Tr, Tf 5 1.05ns 

Fig8-9 Specifications of clock output waveform(VAR(2I2)) 

The level shown Fig 8-9 is a case tha t  input impedance of oscilloscope is 50 ohm. It is a 
half level compared with a case that  impedance i s  high. 
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8.2Testing MU163020B 200M 16CH Pulse Pattern Generator 

8.2.3 Data Output Interface Test 

The da ta  output waveform of the MU163020B 200M 16CH pulse paltern generator is 
tested using a n  oscilloscope. The connection destination for each connector i s  shown in 

Oscilloscope 

Back panel Clock Generator Unit hrlTJ1630008 

/.i\ 

(1) Connect it to the trigger-input connector of an  oscilloscope. 
(2) Connect it to the signal-input connector of the oscilloscope using the attached 

coaxial multi-pin cable with BNC connector. 
(3) Connect i t  to the clock-output connector of the MU163000A 200M clock gen- 

erator or of other clock generator. 

Fig 8-10 Setup for testing data  output 
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CHAPTER8 PERFORMANCE TEST 

( 1 ) Testing TTL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set the clock frequency to 200MHz. When using the MU163000A ZOOM clock generator 

unit, see section."5.1 Setting Frequency" of the MU163000A 200M Clock Generator unit 
Operation Manual. When using other product, see the operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 

5. Set the Level setting of the PPG unit (a target of the test) to "TTL" for all the channels 
using the "Setup:Data IF" panel. 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope is  correctly set 

i ) up. Otherwise, signals of the TTL level are output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use a n  appropriate 
attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the riselfall delay time are within 
the range a s  shown in  Fig 8-11. 

Figs- 11 Specifications of data output waveform(TTL) 

The level shown Fig 8-11 is a case that input impedance of oscilloscope is 50 ohm. I t  is a half level 

compared with a case that impedance is high. 

' T f  ' 
Tr. T f  5 3.3ns 
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8.2.Testing MU163020B 200M 16CH Pulse Pattern Generator 

( 2 ) Testing ECL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set  the clock frequency to 200MHz. When using the MU163000A 200M clock 

generator unit, see section."5.1 Setting Frequency" of the MU163000A ZOOM 
Clock Generator unit Operation Manual. When using other product, see the 
operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 
Clock Sync7' on Setup:Trigger panel. 

5. Set  the Level setting of the PPG unit (a target of the test) to "ECL" for all the 
channels using the "Setup:Data I I F  panel. 

CAUTION ,A 
Before connecting the connectors, confirm tha t  the oscilloscope is correctly set 
up. Otherwise, signals of the ECL level are output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use a n  appropriate ECL 
terminator (50 ohm to -2V) corresponding to the input level rating of the 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm that  the waveform level and the riselfall delay time are within 
the range a s  shown in Fig 8-12. 

Fig8-12 Specifications of data output waveform(ECL) 

' T f  I 

Tr, T f  5 1.2ns 
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CHAPTERS PERFORMANCE TEST 

( 3 ) Testing PECL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Se t  the clock frequency to 200MHz. When using the MU163000A 200M clock 

generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator uni t  Operation Manual. When using other product, see the  
operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 
Clock Sync" on Setup:Trigger panel. 

5. Set  the Level setting of the PPG unit  (a target of the test) to "PECL" for all the 
channels using the "Setup:Data I I F  panel. 

CAUTION 
Before connecting the connectors, confirm tha t  the oscilloscope i s  correctly set 
up. Otherwise, signals of the PECL level are output directly to the oscilloscope, 
which may damage the input  circuit of the oscilloscope. Use a n  appropriate 
PECL terminator (50 ohm to +3V) corresponding to the input  level rating of the 
oscillosco~e . 

6 .  Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm t h a t  the waveform level and the riselfall delay time are  within 
the range a s  shown in  Fig 8-13. 

T f '  
Tr. T f  5 1.2ns 

Fig& 13 Specifications of data output waveform(PECL) 
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8.2Testing MU163020B 200M 16CH Pulse Pattern Generator 

( 4 ) Testing LVTTL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set the clock frequency to 200MHz. 'When using the MU163000A 200M clock gen- 

erator unit, see section."5.1 Setting Frequency" of the MU163000A 200M Clock 
Generator unit Operation Manual. When using other product, see the operation 
manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync'' or "118 
Clock Sync" on Setup:Trigger panel. 

5. Set the Level setting of the PPG unit (a target of the test) to "LVTTL for all the 
channels using the "Setup:Data IIF" panel. 

CAUTION A 
Before connecting the connectors, confirm that  the oscilloscope is correctly set 

up. Otherwise, signals of the LVTTL level are output directly to the oscilloscope, 

which may damage the input circuit of the oscilloscope. Use an appropriate 

attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm that the waveform level and the riselfall delay time are within 
the range as shown in  Fig 8-14. 

Tr, T f  5 2.451s 

Fig 8-14 Specifications of clock output waveform (LVTTL) 

The level shown Fig 8-14 is a case that input impedance of oscilloscope is 50 ohm. I t  is a 
half level compared with a case that impedance is  high. 
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CHAPTER8 PERFORMANCE TEST 

( 5 ) Testing VAR level signal (112) 

1. Remove all  the connectors. 
2. Select Initialize on the File menu of the main window to initialize all  the settings. 
3. Se t  the clock frequency to 200MHz. When using the MU163000A 200M clock 

generator unit, see section."5.1 Setting Frequency" of the  MU163000A 200M 
Clock Generator unit  Operation Manual. When using other product, see the 
operation manual attached to it. 

4. Set  Sync output setting of the PPG unit  (a target of the test) to "111 Clock Sync" or 
"118 Clock Sync" on Setup:Trigger panel.' 

5. Se t  the clock interface setting of the PPG unit  (a target of t he  test  ) for all the 

channels using the "Setup:Data IF" panel as shown below: 

Delay setting : Set  -5.011s. 
Level setting : Select TVARJ . 
Termination of DUT setting :Select r0penJ . 
Amplitude setting : Set  0.50 Vpp. 
Offset setting : Set  -4.500(Voh) 

CAUTION fl 
Before connecting the connectors, confirm that  the oscilloscope i s  correctly set 
up. Otherwise, signals of the above-described levels are  output directly to the 
oscilloscope, which may damage the  input circuit of the oscilloscope. Use a n  

appropriate attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level and the riselfall delay time are within 
the range a s  shown in Fig 8-15. 

: T f  ' 
Tr, T f  1.05ns 

Figs-15 Specifications of data  output waveform(VAR(1/2)) 

The level shown Fig 8-15 is a case t h a t  input impedance of oscilloscope i s  50 ohm. I t  is  
a half level compared with a case t h a t  impedance i s  high. 
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8.2Testing MLJ163020B 200M 16CH Pulse Pattern Generator 

(6) Testing VAR level signal (212) 

1. Remove al l  the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Set  the clock frequency to 200MHz. When using the MU163000A ZOOM clock gen- 

erator unit, see section.':5.1 Setting Frequency" of the MU163000A 200M Clock 
Generator unit  Operation Manual. When using other product, see the operation 
manual attached to it. 

4. Set  Sync output setting of the PPG uni t  (a target of the test) to "111 Clock Sync" or 
"118 Clock Sync" on Setup:Trigger panel. 

5. Set the clock interface setting of t he  PPG uni t  (a target of the test ) for all the  
channels using the "Setup:Data IIF" panel as shown below: 

Delay setting : Set +5.0ns. 
Level setting : Select TVAR] . 

I Termination of DUT setting :Select r o p e n ~  . 
Amplitude setting : Set 0.50 Vpp. 
Offset setting : Set +5,00O(Voh) 

CAUTION A 
Before connecting the connectors, confirm tha t  the  oscilloscope is correctly set 

up. Otherwise, signals of the above-described levels are  output directly to the 

oscilloscope, which may damage the input circuit of the oscilloscope. Use a n  

appropriate attenuator corresponding to the input level rating of the oscilloscope. 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm t h a t  the waveform level and  the riselfall delay time are  within 
the range a s  shown in  Fig 8-16. 

T f  
Tr ,  T f  5 1.05ns 

Figs-16 Specifications of data  output waveform(VAR(fiZ)) 

The level shown Fig 8-16 is a case tha t  input  impedance of oscilloscope is 50 ohm. It is a 
half level compared with a case tha t  impedance is high. 
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CHAPTER8 PERFORMANCE TEST 

8.2.4.Burst Trigger Output Interface Test 

The clock output waveform of the MU163020B ZOOM 16CH pulse pat tern generator i s  
tested using a n  oscilloscope. The connection destination for each connector i s  shown in 

Oscilloscope 

h4U 163000A Clock Generator Unit 

(1) Connect it to the trigger-input connector of an osciUoscope. 

(2) Connect it to the signal-input connector of the oscilloscope using the attached coaxial 

multi-pin cable with BNC connector. 

(3) Connect it to the clock-output connector of the MU163000A ZOOM clock generator or 

of other clock generator. 

Fig 8-17 Setup for testing burst  trigger output 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 

,'-- 3. Set the clock frequency to 200MHz. When using the MU163000A ZOOM clock 
1 s 
i J  generator unit, see section."5.1 Setting Frequency" of the MU163000A ZOOM 

Clock Generator uni t  Operation Manual. When using other product, see the 
operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "1/1 Clock Sync1' or "118 
Clock Sync" on Setup:Trigger panel. 

5. Select Pat tern Mode setting of the PPG unit  to "PON" on Setup:Setup panel. 

CAUTION A 
Before connecting the connectors, confirmtbat the oscilloscope i s  correctly set 
up. Otherwise, signals of the ECL level are  output directly to the oscilloscope, 
which may damage the input  circuit of the oscilloscope. Use a n  appropriate ECL 
terminator (50 ohm to -2V) corresponding to the input level ra t ing of the 
oscilloscope. 
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8.Z.Testing ~ 1 6 3 0 2 0 B  ZOOM 16CH Pulse Pattern Generator 

6. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm that the waveform level i s  within the range as shown in Fig 8- 
18. 

Fig 8-18 Specifications of burst trigger output waveform 
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C W T E R S  PERFORMANCE TEST 

8.2.5.AUX Output Interface Test 

The AUX output waveform of the 200M 16CH pulse pat tern generator i s  
tested using a n  oscilloscope. The connection destination for each connector i s  shown 

Front panel 

.-. 

Oscilloscope 

Rear panel MIJ163000A Clock Generator Unit 

(1) Connect it to the trigger-input connector of an oscilloscope. 

(2) Connect it to the signal-input connector of the oscilloscope using the attached coaxial 

multi-pin cable with BNC connector. 

(3) Connect it to the clock-output connector of the MU163000A 200M clock generator or 

of other clock generator. 

Fig 8-19 Setup for testing AUX output 

Remove all the connectors. 
Select Initialize on the File menu of the main window to initialize all the settings. 
Set  Pattern Output setting of the PPG uni t  to "Burst" on Setup:Pattern panel. 
Set  the clock frequency to 200MHz. When using the MU163000A 200M clock 
generator unit, see section."5.1 Setting Frequency" of the MU163000A ZOOM 
Clock Generator unit  Operation Manual. When using other product, see the 
operation manual attached to it. 
Set  Sync output setting of the PPG unit  (a target of the test) to "111 Clock SyncJ' or 
"118 Clock Sync" on Setup:Trigger panel. 
Confirm tha t  the display of Output Port Level (No1 to No9) of the PPG unit (a 
target of the test)is "ECL" on Setup:AUX IIF panel. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8.2.Testing MU163020B 200M 16CH Pulse Pattern Generator 

CAUTION A 
1 Before connecting the connectors, confirm tha t  the oscilloscope is correctly set  

up. Otherwise, signals of the ECL level are  output directly to the oscilloscope, 
which may damage the input  circuit of the oscilloscope. Use a n  appropriate ECL 
terminator (50 ohm to -2V) corresponding to the input  level rating of the 
oscilloscope. 

7. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level i s  within the range as shown in Fig 8- 
20. 
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CHAPTER8 PERFORMANCE TEST 

( 2 ) Testing TTL level signal 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Se t  Pattern Output setting of the PPG uni t  to "Burst" on Setup:Pattern panel. 
4. Se t  the  clock frequency to 200MHz. When using the MU163000A 200M clock 

generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator uni t  Operation Manual. When using other product, see the 
operation manual attached to it. 

5. Se t  Sync output setting of the PPG uni t  (a target of the test) to "111 Clock Sync" or 
"118 Clock Sync" on Setup:Trigger panel. 

6. Select the level setting of the PPG uni t  (a target of the test) to "TTL" on 
Setup:AUX I/F panel. 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope is correctly set  
up. Otherwise, signals of the TTL level are  output directly to the oscilloscope, 
which may damage the input  circuit of the oscilloscope. Make input  of oscillo- 
scope high impedance certainly. 

7. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level i s  within the range a s  shown i n  Fig 8- 
21. 

7 bits 

Fig 8-21 Specifications of AUX output waveform (TTL) 
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8.2.Testing MU163020B 200M 16CH Pulse Pattern Generator 

8.2.6.Trigger Output Interface Test 

The trigger output waveform of the MU163020B ZOOM 16CH pulse pattern generator is 
tested using a n  oscilloscope. The connection destination for each connector is shown i n  

Front panel 

*.. ... -..* 

Oscilloscope 

(1) Connect it to the trigger-input connector of an oscilloscope. 

(2) Connect a pin which is the right most (pin No 17, 34 : refer to table 3.1(9)) to the 

signal-input connector of the oscilloscope using the attached coaxial multi-pin cable 

with BNC connector. 

(3) Connect it to the clock-output connector of the MU163000A 200M clock generator or 

of other clock generator. 

Fig 8-22 Setup for testing da t a  output 

1. Remove all the connectors. 
2. Select Initialize on the File menu of the main window to initialize all  the settings. 
3. S e t  Pat tern Output setting of the PPG uni t  to "POW on SetupSetup panel. ('- 

4. Se t  the clock frequency to 200MHz. When using the MU163000A ZOOM clock 
generator unit, see section."5.1 Setting Frequency" of the MU163000A 200M 
Clock Generator unit Operation Manual. When using other product, see the 
operation manual attached to it. 

5. Se t  Sync output setting of the PPG uni t  (a target  of the test) to "111 Clock Sync" or 
"118 Clock Sync" on Setup:Trigger panel. 

6. Select Trigger Output setting of the PPG uni t  (a target of the test) to "Block 
Timing" on Setup:Trigger IIF. 

CAUTION A 
Before connecting the connectors, confirm t h a t  the  oscilloscope is correctly set 
up. Otherwise, signals of the 01-1.OV level are  output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use a n  appropriate 
attenuator corresponding to the input level ra t ing of the oscilloscope. 
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CHAPTER8 PERFORMANCE TEST 

7. Connect a connector to the oscilloscope to display the output waveform of each 
channel. Confirm tha t  the waveform level i s  within the range a s  shown in  Fig 8- 
23. 

O V t O .  2V 

-1 V t O .  2V 

Fig8-23 Specifications of trigger output signal 
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8.3.Testing MU163040B ZOOM 16CH Error Detector Unit 

8.3.Testing MU163040B 200M 16CH Error Detector Unit 
- - 

8.3.1. SYNC Output Interface Test 

The SYNC output waveform of the MU163020B ZOOM 16CH pulse pattern generator is 
tested using a n  osci'lloscope. The connection destination for each connector i s  shown in  

Rear panel 163000A Clock Generator Unit 
j 

(3 

(1) Connect it to the trigger-input connector of an oscilloscope. 

(2) Connect it to the trigger-input connector of the oscilloscope. 

(3) Connect it to the clock-output connector of the MU163000A ZOOM clock generator or 

of other clock generator. 

Fig 8-24 Setup for testing SYNC output 

1. Remove all the connectors. 

2. Select Initialize on the File menu of the main window to initialize all the settings. 
, , 

3. Set the clock frequency to 200MHz. When using the MU163000A ZOOM clock generator unit, 

see section."5.1 Setting Frequency" of the MU163000A ZOOM Clock Generator unit Operation 

Manual. When using other product, see the operation manual attached to it. 

4. Set Sync output setting of the PPG unit (a target of the test) to "111 Clock Sync" or "118 Clock 

Sync" on Setup:Trigger panel. 

CAUTION A 
Before connecting the connectors, confirm tha t  the oscilloscope is correctly set 
up. Otherwise, signals of the 01-1V level are  output directly to the oscilloscope, 
which may damage the input circuit of the oscilloscope. Use a n  appropriate 
attenuator corresponding to the input level rating of the oscilloscope. 
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CHAPTER8 PERFORMANCE TEST 

5. Connect a connector to the oscilloscope to display the output waveform of each channel. 

Confirm that the waveform level is within the range as  shown in Fig 8-25 

Fig 8-25 Specifications of SYNC output waveform. 
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8.3.Testing MU163040B 200M 16CH Error Detector Unit 

8.3.2.Clock Counter Test 

The frequency counter function of the MU163040B ZOOM 16CH error detector is  tested. 
The setup is  shown in  Fig 8-26. 

(1) Connect it to the clock output connector of the clock generator using the attached 

coaxial multi-pin cable with SMA connector. 
1 

Fig 8-26 Setup for testing clock counter 

1. Set the clock frequency to 200MHz. When using the MU163000A 200M clock 
generator, see section. "5.1 Setting Frequency" of the MU163000A 200M Clock 
Generator Unit Operation Manual. When using other product, see the operation 
manual attached to it. 

2. Select Initialize on the File menu of the main window to initialize all the settings. 
3. Open the "Resu1t:All" panel and start  error alarm measurement. 
4. Confirm tha t  the result of the frequency measurement of each channel is within the 

range of 200MHzf 2kHz. 
5. Change the frequency of the clock generator to 10 kHz. Then, confirm tha t  the result 

of the frequency measurement of each channel is within the range of lOkHz + O.1Hz. 
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CHAPTERS SELF-DIAGNOSIS 
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9.1What is Self-Diagnosis? 

9.1 What is Self-Diaanosis? 

Determine whether a device operates normally. The self-diagnosis function executes the 
tests  below tha t  do not require peripheral equipment. 

Alarm detection and release test  
Tests  whether the device detects alarms in  cases where they occur and whether the 
device erroneously detects a n  alarm in  a case where no alarm occurs. 

Frequency accuracy test  
Tests  whether the MU163000A ZOOM clock generator normally outputs the set fre- 
quency and the MU163040B 200M 16CH error detector normally measures a fre- 
quency. 

Input-output interface test  
Tests  whether the data output level of the MU163020B 200M 16CH pulse pattern 
generator and data input threshold voltage of the MU163040B ZOOM 16CH error de- 
tector are normal. 

Pa t t e rn  generation and measurement test  
Tests  whether the data patterns generated by the MU163020B 200M 16CH pulse pat- 
t e rn  generator and those measured by the MU163040B ZOOM 16CH error detector are 
normal. 

Synchronous determination test  
Tests  whether the synchronous determination circuit of the MU163040B ZOOM 16CH 
error  detector operates normally. 

Er ror  addition and measurement tes t  
Tests  whether a n  error detected by the MU163020B 200M 16CH pulse pattern gen- 
erator  is measured by the MU163040B ZOOM 16CH error detector to normally add an  
error  and detect an  error. 

Note 

The self-diagnosis function i s  limited for use a s  follows: 

The self-diagnosis function i s  available only when the MU163020B 200M 
16CH pulse pattern generator and  MU163040B 200M 16CH error detector 
are  mounted in  the MP1630B digital data analyzer. Those uni ts  may be 
mounted in  either of slot 3 and slot 4. 

The self-diagnosis function is not available when the MP1630B digital 
data  analyzer control software operates. I n  this case, be sure to exit  the 
control software before executing the self-diagnosis program. 

A test  code number and message a re  displayed for each self-diagnosis item. For details 
on each self-diagnosis item, see Section 9.4, "Detail Operation." 
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9.2Connecting Devices 

This section explains how to connect signals between units used before executing the 
self-diagnosis function. The required units below are a s  follows: 

1 MU163000A ZOOM clock generator 
2 MU163020B ZOOM 16CH pulse pattern generator 
3 ) MU163040B ZOOM 16CH error detector - . . . . .  . . *  

The following paragraphs show how to connect signals of each unit. 

Connecting signals of the MU163000A ZOOM clock generator 

Figure 9-1 shows the rear view of the MU163000A ZOOM clock generator and how to con- 
nect its signals. When not using the MU163000A clock generator, go to the next step. 

\ 

\ .  / 

ff w 

QM WD-0 5 0 0  0 5 1  WP-P 5 0 0  I V m  5 0 0  Ol-1V 5 0 0  

Fig. 9.-1 Rear  view of clock generator  

Connect to the CLK Input terminal on the rear  of the MU163040B ZOOM 16CH error 
detector. - - - - - - - - 

Connect to the CLK Input terminal on the rear  of the MU163020B ZOOM 16CH pulse 
pattern generator. 

To connect the input-output terminals in steps (1) to (5) and (8) to (lo), do not connect 
cables. 
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Connecting signals of the MU163020B 200M 16CH pulse pattern generator 

Figures 9-2 and 9-3 show the front and rear  views of the pulse pattern generator and how 
to connect i ts signals. 

I I Data Output 0.5-5.0 Vp-p SYNC output/ I I 

/ + 

Fig. 9.-2 Fron t  view of pulse pa t t e rn  generator  

MU163020B 200M 16CH PPG , . 
@ 

( 2 ) Data Output 

. . 

Connect to the Data Input terminal on the front of the MU163040B ZOOM 16CH error 
detector. 

( 3 ) Clock Output 

Connect to the Clock Input terminal on the front of the MUl63040B ZOOM 16CH error 
detector. 

Do not connect a cable to the output terminal in  step (1). 
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Fig. 9.-3 Rea r  view of pulse p a t t e r n  genera tor  

( 4 ) CLK Input 

Connect to CLK OUT1 on the rear  of the  MU163000A 200M clock generator. When not 
using the MU163000A, connect a clock (ECLl50 Q )  from an  external clock source. 

( 9 Burst  TriggerlTrigger Output 

Connect to the Burst TriggerlTrigger Input  on the rear of the MU163040B 200M 16CH 
error detector. 

Do not connect a cable to the input-output terminals i n  steps (5) to (8). 
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9.2~onnecting Devices 

Connecting signals of the MU163040B 16CH, error detector 

Figures 9-4 and 9-5 show the rear and front views of the error detector and how to connect 
i ts signals. 

(3) 

A YU163040B 200M 16CH ED 
B 

00000000n00000000 

Data Input  0.5-5.0 Vp-p SYNC Output 

0/-1V 50R 
I, . 

I 
1 

Fig. 9.-4 F ron t  view of error detector  

( 1 1 Error LED. 

( 3 1 Data Input  

Connect to the Data Output terminal on the front of the  MU163020B 200M 16CH pulse 
pattern generator. 

( 4 ) Clock Input  

Connect to the Clock Output terminal on the front of the MU163020B ZOOM 16CH pulse 
pattern generator. 

Do not connect a cable to the output terminal i n  step (2). 
I \$ 
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MU163040B 200M 16CH Error Detector " ,/ CU( Input 

0 
UhOQ 

(5) (6) 

Fig. 9.-5 Rear view of error detector 

( 5 CLK Input 

Connect to the CLK OUT2 terminal on the rear of the MU163000A 200M clock generator. 
When not using the MU163000A, this terminal need not be connected. 

( 6 ) Burst TriggerITrigger Input 

Connect to the Burst TriggerlTrigger Output on the rear of the MU163020B ZOOM 16CH 
pulse pattern generator. 
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9.3Easy Operation 

9.3Easy Operation 

The self-diagnosis consists of the following four types of panels: 

1 ) System panel 
Displays the current state of the MP1630B. 

2 ) Connection panel 
Displays a connection diagram referenced to connect terminals on the front and rear 
of each unit depending on the current set state and device state. 

3 Setup panel 
Used to select the contents to be executed by the self-diagnosis program. 

4 ) Result panel 
Displays the self-diagnosis execution result. 

The self-diagnosis is executed in  the procedure below 

Execute self-diagnosis. r 
I 

I Exit MP1630B control software. 1 

Connect each unit mounted 
in  the MP1630B. 

I 

Select a diagnosis item on 
the Setup screen. + 

See Section 9.4.3. 

See Section 9.4.4. 

Instruct to start the self- 
diagnosis on the Result See Section 9.4.5. 

To exit the self-diagnosis during 
execution, press the ABORT 
button. 

t 

The self-diagnosis exits and i ts  

I result appears. I 
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Note -. 

The self-diagnosis is not available when the MP1630B control software 
operates. To execute the self-diagnosis, exit the MP1630B control soft- 
ware. 

Further, when system operate mode i s  a state can measurement the power 
failure on the MP1630B control software i n  the System:System panel, de- 
pends on execution of self-diagnosis the pat tern setting i s  clear up. For 
the system operate mode, see the Section 6.4,"Setting a system operate." 
i n  MP1630B Digital Data Analyzer Operation Manual. 

The self-diagnosis is registered in  the MP1630B group. 

Fig. 9.-6 MP1630B Digital  D a t a  'II A alyzer  group 

The self-diagnosis is registered with icon name "MP1630B SELF TEST." Use this icon to 
s ta r t  the self-diagnosis. For details on the screen operation and functions, see the sub- 
sequent chapters. 
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9.4Detail Operation 

9.4Detail Operation 

This section explains how to operate the self-diagnosis screens. 

9.4.1 Master window 

Figure 9-7 shows the MP1630B Self-test master window. 

MPl63OB Selftest 

Connection 1 Setup 1 Result 

MU1 63000A 200M CLOCK GENERATOR 
version 1 

------- ._.-.-. ,: None 
is!p_t?_i,: 

Main Frame 
Version 1 MU1 630206 ZOOM 

Version 1 

MU1 63040B 200M 
version1 

Fig. 9.-7 Master window screen 

Menu configuration 
File pull-down menu 

Save Saves the self-diagnosis result in the test format by specifying 
a file name. Invalid when the self-diagnosis result does not 
exist. 

Print Outputs the self-diagnosis result to an external printer. In- 
valid when the self-diagnosis result does not exist. 

Printer Setup Sets an external printer. 
Exit Exits the self-diagnosis program. 

Help pull-down menu 

About MP1630B Self- Displays self-diagnosis version information. 
test 
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9.4.2 System panel 

Figure 9-8 shows the System panel. 

2 
- 

1 
3 

MU1 6302OB 200M 16CH PPG 4 

MU1 630408 200M 16CH ED 5 

............................................ .... .SofhwarO""" 

Fig. 9 . 4  System pane l  

I ( 1 ) Main Frame 

Displays the supported options by pressing the version and option buttons on the main 
frame. 

Displays the supported options by the version and option buttons of the uni t  mounted 
i n  slot 1. 

( 3 ) Slot2 

Displays the supported options by the version and option buttons of the uni t  mounted 
in  slot 2. 

( 4 ) Slot3 

Displays the supported options by the version and option buttons of the uni t  mounted 
i n  slot 3. 

( 5 ) Slot4 

Displays the supported options by the version and option buttons of the uni t  mounted 
in  slot 4. 

( 6 Software Version 

Displays the version of the self-diagnosis software. 
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9.4.3 Connection panel 

This section shows how to connect each mounted unit. Follow the contents displayed on 
the connection panel to connect signals between units. Figure 9-9 shows a n  example 
where the MU163000A is  mounted in  Slot1 and  the MU1630203 in  Slot 3 and the 
MU163040B i n  Slot 4. 

Ble Belp 
- 

System $Connection[ Setup I Result ) 
r-(=onne&jon Mew---------------------- ............................................................................ * ............................... .d 

Front View 
\ 

- ----.-.---.. 
i't 1 

a) Please do not connect nexttwo Clock Gen.unit input ports. 
1 : RCT Clock Input 
2: Lock lnput 

b) If you wantto use the Memal dock source. 
Please chanqe the setkq of [Clock Source1 to WrnalJ on petup] display and 1 setthe frequency of external dock source to ZOOMHI. 

Fig. 9.-9 Connection panel 

( 1 Front View 

Shows how to connect the connectors on the front panel. 

( 2 ) Rear View 

Shows how to connect the connectors on the rear  panel. 

( 3 ) Attentions 

Lists cautions regarding connection. 
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CHAPTERS SELF-DIAGNOSIS 

On the Setup panel, select a self-diagnosis execution item. 

..Selftest ................................................................................................................ 

2 

3 Frequency AcurracvTest 

4 - L- lnpuwutput Interface Test 

@ Pattern Generation Test 

SyncThreshold Test 

ErrorAddiion/Detedion Test 

i .......................................................................... - ................... - ......................................................... - .. 

Fig. 9.-10 Setup panel  

( 1 ) Clock Source 

Select the required clock source. 

Internal Uses the MU163000A clock generator as  a clock source. 

External Uses an external clock source. 

( 2 ) Alarm Test 

Check this item to execute the alarm detection and release test. 

( 3 ) Frequency Accuracy Test 

Check this item to execute the frequency accuracy test. 

( 4 ) Input I Output Interface Test 

Check this item to execute the input-output interface test. 

( 5 Pattern Generation Test 

Check this item to execute the pattern generation and measurement test. 

( 6 ) Sync Threshold Test 

Check this item to execute the MU163040B synchronous determination test. 

( 7 ) Error AdditionIDetection Test 

Check this item to execute the error addition and error measurement test. 

Note 

About half an hour is reauired to execute all self-diagnosis items. 
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9.4.5 Result panel 

The Result panel displays the s tar t  of the self-diagnosis and i t s  result. 

System 1 Connection 7 
artTime: - -.--- . . 
lapsed : --:-:- 

3 k isplay Data: ~ A U ~ i s t ( ~ a s s e d ~ ~ a i l e d )  

11 Test Code No. Result Messaoe 

Fig. 9.-11 Resu l t  pane l  

( 1 ) Sta r t  Time 

Displays a measurement starting time. 

( 2 1 Elapsed 

Displays a meaqurement lapsed time. 

( 3 ) Display Data 
/' 

ALL List Displays information about a l l  self-diagnosis items on the result  display i 

screen below. 
Error List Displays a self-diagnosis item in  which a n  error was detected on the re- 

sul t  display screen below. 

( 4 ) Result display screen 

Displays the self-diagnosis execution result. 
Test Code No. Displays a self-diagnosis execution number. 
Result Displays the execution result. Passed: Success, Failed: Failure 
or error 
Message Displays the contents of the executed self-diagnosis program. 

( 5 1 Star t  

Star ts  the self-diagnosis. 
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9.5Displaying the Contents and Result of the Self-Diagnosis 

Starting the self-diagnosis on the Result panel displays its execution status in  the 
MP1630B Self-test dialog box shown in  Figure 9-12. 

MPl63O6 Selftest 
Start Time: 98-06-03 16:11:27 , . 
Elapsed : 00 00:00:04 

Date & Time : 98-06-03 1 6:ll:3l 

Selftest Item : PLL Unlock Alarm Test 

Fig. 9.-12 MP1630B Self-test dialog box 

This dialog box indicates the self-diagnosis progress status. To stop the self-diagnosis, 
press the ABORT button. 
Each self-diagnosis test item has a priority sequence. When an error occurs in  a 
higher-level test parameter, the subsequent tests are not executed if impossible. 

Note 

Do not run other software product during execution of the self-diagnosis. . 

Tables 9-1 to 9-7 list the self-diagnosis parameters. 
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% The CG uni t  means the MU163000A clock generator. "Required" means tha t  the 
test i s  executed a t  use of the MU163000A. 

Table 9-1 Alarm detection a n d  re lease  t e s t  

Table 9-2 Frequency accuracy t e s t  

Parameter 
No. 

01-0101-01 

01-0102-01 

01-0102-02 

01-0102-03 

01-0201-01 

01-0201-02 

01-0301-01 

01-0301-02 

01-0302-01 

01-0302-02 

Parameter 
No. 

% The CG u 
test  i s  exe 

Self-diagnosis processing contents 

Tests whether EXT Clock Loss can be detected when 
Clock Source of the MU163000A i s  EXT. 
Tests whether PLL Unlock can be detected when Refer- 
ence Clock of the MU163000A is  EXT. 
Changes the MU163000A frequency a t  100 kHz-step in- 
tervals i n  the range from 100,000 MHz to 105,000 MHz 
and tests whether PLL Unlock occurs. 

Changes the MU163000A frequency a t  5 MHz-step in- 
tervals i n  the range from 105,000 MHz to 200,000 MHz 
and tests whether PLL Unlock occurs. 
Tests whether PPG Clock Loss can be detected when 
Clock Source of the MU163000A i s  EXT. 
Tests whether clocks are normally input  to the 
MU163020B. 
Se ts  the MU163020B clock output OFF and tests  all  
channels to check whether clock cut-off can be detected 
i n  the MU163040B. 
Tests all  channels to check whether clocks a re  normally 
input  to the MU163040B. 
Tests whether the MU163040B can detect ED Clock Loss 
when Clock Source of the MU163000A is EXT. 
Tests whether Reference Clock input to the MU163040B 
is normal. 

Self-diagnosis processing contents 

CG unit  re- 
quired or not 

Required 

Required 

Required 

Required 

Required 

Not required 

Not required 

Not required 

Required 

Required 

CG unit  re- 
quired or not 

The frequency set by the MU163000A is input  to the 
MU163040B via the MU163020B. Changes the fre- 
quency a t  100 kHz-step intervals i n  the range from 100 
MHz to 105 MHz and tests whether a differential error 
between t h a t  frequency and frequency value measured 
by the MU163040B is  within f 1 kHz. 
The frequency set by the MU163000A is input  to the 

MU163040B via the MU163020B. Changes the  fre- 
quency a t  5 MHz-step intervals in  the range from 105 
MHz to 200 MHz and tests whether a differential error 
between tha t  frequency and frequency value measured 
by the MU163040B is  within f 1 kHz. 

Required 

Required 

lit means the MU163000A clock generator. "Required" means tha t  the 
uted a t  use of the MU163000A. 
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Table 9-3 Input -output  interface t e s t  (112) 

Parameter 
No. 

03-0101-01 

03-0102-01 

I MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=2.5V 

Self-diagnosis processing contents 

Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

03-0103-01 

CG unit  re- 
quired or not 

Not required 

MU163040B as ECL. 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

Not required 

MUl63040B a s  PECL. 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

~ ~ 1 6 3 0 4 0 ~ : ~ t h = 1 . 2 5 ~ ,  50 52 GND terminal 
Executes the  synchronous determination test  using the 
input-output interface level of the MU163020B and 

Not required 

Not required 

MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=2.5V 
MU163040B:Vth=0.75V,50 52 GND terminal 
Executes the  synchronous determination test  using the 
input-output interface level of the MU163020B and 
MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=2.5V 

MU163040B as VAR. 
MU163020B:2.5Vp-p,Voh=1.25V 

Not required 

MU163040B:Vth=1.75V,50 Q GND terminal 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

Not required 

M ~ 1 6 3 0 & ~  as VAR. 
MU163020B:2.5Vp-p,Voh=1.25V , 

MU163040B:Vth=O.OOV,50 52 GND terminal 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

Not required 

MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=1.25V 

MU163040B:Vth=0.50V, 50 52 GND terminal 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

Not required 

input-output interface level of the  MU163020B and 
MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=O.OOV 

MU163040B:Vth=-0.50V,50 52 GND terminal 
Executes the synchronous determination test  using the Not required 

MU163040B:Vth=-1,25V,50 52 GND terminal 
Executes the synchronous determination test  using the 
input-output interface level of the  MU163020B and 
MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=O.OOV 
MU163040B:Vth=-0.75V,50 52 GND termirial 

Not required 
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Table 9-4 Inpu t -ou tpu t  interface t e s t  (212) 

Parameter 
No. 

03-0107-01 

03-0105-03 

03-0106-01 

% The CG 
tes t  is el 

Self-diagnosis processing contents I CG unit  re- 
quired or not 

Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 

Table 9-5 P a t t e r n  genera t ion  a n d  measu remen t  t e s t  

Not required 

MU163040B a s  VAR. 
MU163020B:O. 5Vp-p,Voh=-2.OOV 
MU163040B:Vth=-2.25V950 8 GND terminal 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 
MU163040B a s  VAR. 
MU163020B:2.5Vp-p,Voh=O.OOV 
MU163040B:Vth=-1.75V950 52 GND terminal . 
Executes the synchronous determination test  using the 
input-output interface level of the MU163020B and 
MU163040B as VAR. 
MU163020B:O. 5Vp-p,Voh=2.50V 
MU163040B:Vth=-2.25V150 52 GND terminal 

Not required 

Not required 

[nit means the MU163000A clock generator. "Required" means tha t  thr 
xu ted  a t  use of the MU163000A. 

Parameter 
No. 

04-0101-01 

04-0101-02 

04-0102-01 

I test. 
lThe MU163040B determines the result i n  the Normal syn- 

Self-diagnosis processing contents 

Reads the previously saved se t  state when the MU163020B i s  
connected directly to the MU163040B. 
Executes the PRBS pat tern generation and measurement 
test. 
Reads the previously saved se t  state when the MU163020B i s  

04-0102-02 

CG uni t  re- 
quired or not 

Not required 

Not required 

connected directly to the MU163040B. 
Executes the PRGM pat tern generation and measuremenl 

04-0103-01 

test. 
The MU163040B determines the result i n  the Frame syn- 
chronization mode. 

% The CG uni t  means the MU163000A clock generator. "Required" me 
tes t  is executed a t  use of the MU163000A. 

chronization mode. - 

Reads the previously saved se t  state when the MU163020B i s  

04-0103-02 

Table 9-6 Synchronous de termina t ion  t e s t  

connected directly to the MU163040B. 
Executes the PRGM pat tern generation and measuremenl 

Not required 

Not required 3 ins t ha t  the 

Parameter 
No. - 

Self-diagnosis processing contents CG uni t  re- 
quired or not 
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05-0101-01 

05-0101-02 

05-0102-01 

05-0102-02 ' 

Executes the PRBS pattern synchronization determina- 
tion test. 
Inserts a 1E-5 bit error in the MU163020B and tests 
whether a synchronization error occurs when Sync 
Threshold of the MU163040B is 1E-6. 
Executes the PRBS pattern synchronous determination 

.05-0103-01 

05-0103-02 

05-0104-01 

05-0104-02 

Not required 

Not required 

Not required 
test. 
Inserts a 1E-3 bit error in the MU163020B and tests 
whether synchronous lead-in occurs when sync Threshold 

Not required 

% The CG unit means the MU163000A clock generator. "Required" means that the 
test i s  executed a t  use of the MU163000A. 

of the MU163040B is 1E-2. 
Executes the PRGM pattern synchronous determination 
test. 
Inserts a 1E-5 bit error in  the MU163020B and tests 
whether a synchronization error occurs when Sync 
Threshold of the MU163040B is 1E-6. 
Executes the PRGM pattern synchronous determination 
test. 
Inserts a 1E-3 bit error in  the MU163020B and tests- 
whether synchronous lead-in occurs when Sync Threshold 
of the MU163040B is 1E-2. 

Not required 

Not required 

Not required 

Not required 
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. 

Table 9-7 Error addition and  er ror  measurement t e s t  

106-0104-02 IGenerates an insertion error pattern in  the MU16302C 

Parameter 
No. 

06-0101-01 
06-0101-02 - .  

06-0102-01 
06-0102-02 

06-0103-01 
06-0103-02 

I and tests whether the ~ ~ 1 6 3 0 4 0 ~  can detect an insertion 
error. 

Self-diagnosis processing contents 

Executes the PRBS synchronous determination test. 
Adds a single error in the MU163020B and tests whether 
the ~ U 1 6 3 0 4 0 ~  can detect Error Count = 1. 
Executes the PRBS synchronous determination test. 
Adds a 1E-3 error in the MU163020B and tests whether 
the MU163040B can detect Error Rate = 1E-3. 
Executes the PRBS synchronous determination test. 
Adds a 1E-9 error in the MUl63020B and tests whether 

I --- I I 
%The CG unit means the MU163000A clock generator. "Required" means that  the test 

is executed a t  use of the MU163000A. 
%In 06-0104 and 06-0105, the measurement is performed by intentionally setting dif- 

ferent patterns to the MU163020B and MU163040B. 

CG unit re- 
quired or not 

Not required 
Not required 

Not required 
Not required 

- 

Not required 
Not required 

Not required 
Not required 

06-0105-01 
06-0105-02 

Executes the PRGM synchronous determination test. 
Generates an  erasure error pattern in  the MU163020B 
and tests whether the MU163040B can detect an  erasure 
errnr 
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10. 

CHAPTER 10 MAINTENANCE 
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10.1Daily Maintenance 

10.1 Daily Maintenance 

1. If the surface of the unit is stained, wipe it with a cloth damped with synthetic detergent. 

2. If dust settles on the surface of the unit, remove it with a vacuum cleaner. 

3.' 1f the mounted pa& becomes loose, tighten screws with the specsed tools. 
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10.2Precautions for Storage 

. W e n  storing this  un i t  for-a long period, follow the precautions given below. 

-1. Before storing this unit, remove dust and stain. 

2. Avoid storing this unit in a place where the temperature becomes higher than +30°C or 
lower than 5°C or the humidity becomes higher than 75% or lower than 40%. 

3. Do not store this unit in a place exposed to direct sunlight or heavy dust. 

4. Do not store this unit in a place exposed to water splashes or active gases. 

5. Do not store this unit in a place where oxidization could occur or in a place exposed to strong 
vibrations. 

Recommended storing requirement 

1. Temperature: 5°C to 30°C 

2. Humidity: 40% to 75% 

3. Variation of temperature and humidity on a day is a few. 
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When transporting this unit, use the original package if it has been stored. If you do not 
have the original package, pack the uni t  a s  described below. Be sure to put  on clean 
gloves and handle the uni t  carefully so tha t  the unit  does not get scratched or dented. 

I 1. Remove dust off the unit surface using a dry cloth. 

2. Check screws for looseness and slipping out. 

3. Cover the projections and easy-to-deform portions with protective materials and wrap the 
unit with a polyethylene sheet and moisture-proof paper. 

1 4. Put the packed unit in the corrugated cardboard box and fasten the seams with adhesive tape. ~ Crate the package depending on the transportation distance and method. 
I '  

10.4Scraping 

I 
A gallium arsenic is contained in  electronic circuit of the equipment. When you dispose 

I the equipment, you must dispose of it, baled on a each local regulations and each national 
lows. 
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1 SENDING AND RECEMNG PATTERNS 

1 SENDING AND RECEIVING PATTERNS 

MP1630B enables you to select one of the  following five types of sendable and receivable 
patterns: 

(1) Programmable pattern (PRGM pattern) 
(2) Pseudo random binary sequence pat tern (PRBS pattern) 
(3) Zero-substitution pattern (Zero-Subst pattern) 
(4) MIX pattern 
(5) Passive Optical Network pattern (PON patter.n) 

Item (5), PON pattern, is not i n  the same category with the other four patterns; however, 
it is regarded a s  one selectable pattern i n  this  section. 

PRGM p a t t e r n  

A pat tern the user can specify arbitrarily. For a channel set in  the PRGM pattern, a sent 
or received pattern can be edited using the Pattern Editor dialog box and Customize 
panel. 

PRBS(Pseudo Random Binary  Sequence)pat tern 

A pat tern generated by the principle shown in  Table 1. If successive N bits are  selected 
in  a bit array of the PRBS pattern having a 2N - 1 cycle, the same bit array a s  this  bit 
array does not exist in  one cycle. In  other words, the PRBS pattern has all  assumable bit 
arrays other than 0. Using the PRBS pat tern a s  a tes t  signal, the user can execute the 
test  under conditions similar to a n  actual signal that  passes through a transmission line. 
For the PRBS output pattern, logical value 1 corresponds to low level and logical value 0 
to high level. 
The circuit shown in Figure 1 enables to set  a PRBS pattern marking rate (logical value 1 
generation probability in  pattern) to 112, 114, and 118. As shown in  Figure 1, there are 
two methods of generating the 114 and 118 marking rates: ANDing with a bit  shifted by one 
bit and ANDing with a bit shifted by three bits. Inverting the logical value of these bits 
enables to generate a 112inv., 314, and 718 marking rates. 
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Table 1 Pseudo random binary sequence pattern generation principle 

Period Generation Pattern generation block diagram u olvnomial 

output 

2'- 1 1 +x5+2 
Output 

2"- 1 1 +x9++l 
output 

m 

4 ..................................... output 
m 

zm- 1 
w 

1 +x3+2' 
Output 

2% 1 1 + x17- g3 outpu 

: Shift register 
@ : Exclusive-OR 

(See Table 1) I 

Shift registers Mark ratio 

i ~ ~ D - ~  118 (1 bit shift) 

PRBS pattern 

generator 

1 3 + j ) t b  114 (3 bits shift) 

4 H q 4 q  2 112 

ILbb 118 (3 bits shift) 

Figure 1 Marking rate 114, 118 generator circuit 

I hb 114 (1 bit shift) 
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1 SENDING AND RECEIVING PATTERNS 

Zero-Subst  p a t t e r n  

I n  th i s  pattern, values following the longest successive 0s  i n  a PRBS pat tern in  which a 
bi t  having a logical value 1 i s  added are  substituted with logical value 0 by the specified 
number of bits. When the bit  following the bit  substituted with 0 is 0, it i s  inverted to 1. 

Example: 2 7  cycle PRBS 
The number of longest successive 0s is 7 - 1 = 6 bits, and  the substitution with 0 begins 
with the position below. 

I O O O O O O /  1 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 . .  . . +27cycle PRBS pattern 
I : . . 
I : . . . . 

l b i t  1000000 i  I 010  "-7 Since the  bit following the  bit substituted 
5b i t s1000000  / 00000011  : with 0 is 0, it is inverted to 1. 

7 b i t s 1 0 0 0 0 0 0  i 0000000010  
I 1 

MIX p a t t e r n  

I n  th i s  pattern, a programmable pattern (can be edited by the user) and pseudo random 
binary sequence pattern can be mixed by dividing a 1-cycle pattern to multiple blocks and 
assigning a PRGM or PRBS pattern to each block. 
The number of blocks in a one-pattern cycle must be specified in  a line x row format. A 
pat tern type (PRGM or PRBS) assigned to each block and the number of bits i n  each block 
i s  limited for each row. 
A block assigned to the PRGM pattern can  be edited; however, the insertion or deletion of 
the PRGM pattern i s  valid only in the block. 
Example: 

01010116b011*********** i Set t o  10101 ( U:~ursor) 

When bi t  0 is inserted: 

Bit 1 i s  abandoned. h o t  affected 

When a bit is  deleted: 
0 1 0 1 0 1 1 ~ 1 1 0  * * * * * * * * * * *  i 1 0 1 0 1  

\ 
Bit 0 is inserted. Lot  affected 

As shown below, even if a PRGM pattern block is inserted between PRBS pattern blocks, 
a PRBS signal is transferred from one PRBS pattern block to another one regardless of 
the PRGM pattern block. 

I PRBS " 1  PRGM #2 1 PRBS 
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PON pat tern  

Used only for measurement in a subscriber system, passive optical network (PON). This 
pattern is also called a special version of the MIX pattern. Four patterns described 
above are sent from and received to one channel; the PON pattern means all patterns sent 
from and received to multiple channels. 
Figure 2 gives an outline of PON. A signal between ONU and OSU is  converted to 
parallel or serial data by the star  coupler (SC) before transfer. A difference in time 
exists among patterns generated from each ONU; it is called a guard time (GT). A burst 
cycle means the duration from the time when a pattern is generated from the first ONU to 
the time when a pattern is generated from the same O W .  

ONU : Optical Network Unit 
osu : Optical Subscriber Unit 
sc : Star Coupler 

Burst cycle 

Figure 2 Passive optical network 

In the MP1630B, the user can select a channel used to send and receive each pattern, and 
the channel is called a valid channel. The valid channel corresponds to ONU in PON. 
PON patterns are generated in ascending order of the valid channel numbers. 
As shown in Figure 3, a pattern generated in one valid channel consists of three parts: a 
preamble (PR), overhead (OH), and information. This instrument sets OH and informa- 
tion together. 
In the PR part, only the bit length can be specified. In an actual pattern, 1 and 0 are set 

/ -i alternately (e.g., 10101010 in eight bits). 
i 

1 PR I OH I Information I 
Figure 3 PON pattern format 
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2 BURST PATTERN GENERATION PRINCIPLE 

2 BURST PATTERN GENERATION PRINCIPLE 

To generate a burst pattern, specify two attributes: burst cycle and enable length. As 
shown in Figure 4, the burst cycle means a cycle ranging from the restart of pattern gen- 
eration to its next restart. The enable length means a duration in which a pattern is 
generated in the burst cycle. 
A burst trigger signal is generated in the PPG unit according to the specified burst cycle 
and enable length. I t  is available to control the pattern generation. 
Patterns generated successively are generically called a repeat pattern. In other words, 
the repeat pattern means a burst pattern having "burst cycle = enable length." 

k 
Enable length >I 

Pattern 
(Repeat) - 

Burst trigger 

Pattern 
(Burst) 

i 
c > 

Figure 4 Burst pattern generation principle 

Burst cycle I 
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3 PRGM DATA MODE 

When a pat tern cycle is generated, there a re  two methods of generating a burst  pattern a t  
restart  of a burst  cycle. Selecting one of the i tems below as  the data mode enables you to 
switch the pattern generation method. 

Consecutive At restart  of a burst  cycle, a pattern is generated consecutively af- 
ter the previous burst  cycle ended. 

Restart  A pattern i s  generated from the head of a pattern cycle each time 
the burst  cycle i s  restarted. 

Figure 8 shows differences among PRGM pat terns  generated in  the data  mode. 

Restart 
. . . . . . . . . . . . . ."... ..........'.. . . . . . . . s, ' : ~ g ~ ~ g ~ ~ : @ ~  . . . . . . . 

Pattern cycle > Enable length Pattern cycle < Enable length 

Pattern cycle = Enable length 

(Pattern cycle > Burst cycle) (Pattern cycle < Burst cycle) 

Figure 5 Differences among generated PRGM p a t t e r n s  
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3 PRGM DATA MODE 

Figure 6 shows differences among MIX patterns generated i n  the data mode. 
I 
1 Pattern cycle B :<.$@&. ,-= DJ 

I b -4 

I 
Burstcyde _ I F - 1  J - u F  

I Pattern cycle > Enable length Pattern cycle < Enable length 

Pattern cycle la d:g&g.lc DI 

i Pattern cycle = Enable length 

I (Pattern cycle > Burst cycle) (Pattern cycle < Burst cycle) 
Y 

I Figure  6 Differences among gene ra t ed  MIX pa t t e rns  

The data mode can be selected for the PRGM and MIX patterns. However, it is not 
available for MIX pat tern in  which all blocks are  set to PRBS. 

1 For the PON pattern, the user need not recognize the data  mode because the pattern cycle 
unconditionally matches the burst  cycle. 
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4 AUTO SYNC 

Auto Sync n p a t t e r n  cycle 

Auto Sync i s  a function tha t  automatically synchronizes a pattern received by the ED uni t  
with a reference pat tern i n  the ED unit. If a n  error rate  exceeds a specific threshold 
value during measurement as  Auto Sync i s  ON, the ED uni t  assumes tha t  the synchroni- 
zation of the input  pat tern with the reference pattern is released. I n  this case, the ED 
unit  generates the Pat tern Sync Loss alarm to stop the  error count, recovers the synchro- 
nization, and restar ts  the error count. 
When a PRBS and  PRGM blocks are mixed in the MIX and PON patterns, the Auto Sync 
On or OFF switching mode and the threshold value for determining the release of syn- 
chronization can be specified for PRBS and PRGM blocks respectively. 
In  the Pat tern Sync mode, there are two methods of recovering the synchronization. 

Normal Recovers the synchronization while comparing the input pattern with the 
reference pattern during one full cycle. 

Frame A synchronization recovery trigger is assumed to be a timing when the 
same pattern a s  a specified frame (some bits a t  the beginning of the 
reference pattern) appears in  the input  pattern. 

As compared with Normal, Frame i s  available to release the  synchronization a t  higher 
speed. When bit rows having the same pattern exist a t  different positions in a frame, the 
input pattern may abnormally synchronize with the reference pattern. 
To select the Pat tern Sync mode, the following restrictions are provided depending on 
pattern types: 

PRGM pattern Can be selected from the Normal and Frame modes. 

PRBS and Zero-Subst patterns Cannot be set. Valid in  the Normal mode. 

MIX pattern The PRGM and PRBS blocks conform to the PRGM and 
PRBS patterns. 

PON Pat tern Related with the synchronization of the burst cycle. See 
the next section. 
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4 AUTO SYNC 

Auto  Sync  i n  b u r s t  cycle 

To measure a burst  pat tern in  the ED unit, the burst  cycle must  be synchronized. There 
a re  the following two methods of synchronizing the burst  cycle i n  the Burst Sync mode. 

INT Generate a burst  trigger signal i n  the ED uni t  and synch'ronize it with 
the burst  cycle of the input pattern. 

EXT Uses a signal input  from Burst Trigger Input  on the rear panel a s  a 
burst  cycle synchronized with the input pattern. 

When the Burst Sync mode i s  INT, the ED unit  assumes t h a t  the same bit row as  of a 
specified frame (some bits a t  the beginning of the reference pattern) appears i n  the input 
pattern. Therefore, the burst  cycle starting pattern must be a t  the head of the PRBM 
pat tern and the Pattern Sync mode must be Frame. These restrictions are  summarized 
for each pattern a s  follows: 

PRGM pattern INT is  valid i n  the Burst Sync mode only when Restart i s  
specified a s  the data mode. Frame is only valid in  the Pattern 
Sync mode. 

PRBS pattern INT is  invalid i n  the Burst Sync mode. 

MIX pattern INT is  valid in the Burst Sync mode only when column 1 is  set  
to PRGM and Restart is specified in  the data  mode. Frame i s  
only valid i n  the Pat tern Sync mode. 

PON pattern INT is  valid in  the Burst Sync mode only when PRGM is set to 
block 1. Frame i s  only valid i n  the Pat tern Sync mode. 

There is no restriction to specify EXT in  the Burst Sync mode; however, the follow- 
ing restrictions a r e  added to select the Pattern Sync mode: 

PRGM and MIX patterns When the data mode i s  Restart, the synchronization of a 
burst  cycle has  the same meaning a s  of the synchroniza- 
tion of a pattern cycle, and the specified Pattern Sync 
mode i s  ignored. 

PRBS pattern Not affected. 

PON pattern Cannot be specified. Supported only in  Normal. 
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5 RELATIONSHIPS AMONG AMPLITUDE, OFFSET, AND TERMINAL 

When the data output and clock output levels are set to Variable, they are uniquely de- 
termined depending on two values: offset voltage (Voh, Vth, or Vol) and amplitude. 

When amplitude and Voh are  already specified: 

X 
Voh 

.................................................................................................................................. Amp I i tude (Vp-~) Vth = Voh -- VP-P 
2 ,  

Vo 1 = Voh - Vp-p 

Figure 7 

When amplitude and Vth are  already specified: 

Vp-P Voh = Vth + -- 2 

Amp I i tude (Vp-~) Vt h 

Vp-P Vol = Vth - 7 

Figure 8 

When amplitude and Vol are  already specified: 

Voh = Vol + Vp-p 

hp I i tude (VpVp) ...................................................................................................................... Vth = Val +* IX Figure 9 vOl 2 
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5 RERATIONSHIPS AMONG AMPLITUDE ,OFFSET, AND TERMINAL 

The amplitude settable range varies depending on the specified terminal values. Table 2 
lists the correspondence between the amplitude and terminal values. 

Table 2 Amplitude set table range a t  data and clock output  levels 

Terminal value Settable range 

Open 0.500 to 5.000 Vpp 

5Oohm to GND 0.250 to 2.500 Vpp 

50ohm to -2V 0.250 to 2.500 Vpp 

5Oohm to +3V 0.250 to 2.500 VWD 

The upper limit of Voh and the lower limit of Vol vary depending on the terminal values. 
Table 3 lists the correspondence between the settable levels and terminal values. 

Table 3 Level valid range a t  da ta  output  and clock output  levels 
-- 

Terminal value Valid range 

Open -5.0000 to 5.000 V 

50ohm to GND -2.5000 to 2.5000 V 

5Oohm to -2V -3.5000 to 1.5000 V 

5Oohm to +3V 1.0000 to 4.0000 V 

Figures 10 and 13 show the amplitude and offset settable range for each terminal value. 

offset(1) (V) -4:75 

(a) For Voh (b) For Vth (c) For Vol 
Figure 10 Relationships between amplitude and offset when terminal  i s  

open 
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(a) For Voh (b) For Vth (c) For Vol 
Figure 11 Relat ionships between ampli tude a n d  offset  when te rmina l  i s  s e t  

t o  50 ohms t o  GND 

(a) For Voh (b) For Vth (c) For Vol 
Figure 12 Relat ionships between ampli tude a n d  offset  when te rmina l  i s  s e t  

to  50 ohms t o  -2 V 

-0.750 offset(1) (V) -0.875 +3.875 
offset(1) (V) 

(a) For Voh (b) For Vth 
Figure 13 Relat ionships between ampli tude a n d  

t o  50 ohms t o  +3 V 

-1 0 +1 +2 +3 ;+4 
+3.750 

offset(1) (V) 

(c) For Vol 
offset  when te rmina l  is s e t  
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6 ERROR ADDITION 

6 ERROR ADDITION 

There a re  five methods of adding a n  error to a pat tern sent from the PPG unit .  These 
methods are  different depending on whether (1) a burst  trigger signal for controlling the 
error addition is set to burst, (2) it is generated internally or externally, and (3) how it i s  
handled. 
The error  addition method can be selected in  the Error Addition dialog box. This section 
explains how to add an  error in  each method, using combinations of three mode combo 
boxes a s  the respective method names. 

A 1-bit error i s  inserted a t  a timing when the Single button is pressed while the  lamp on 
the side of the Error Addition button lights on. 

$dded error(1 bit) 

Pattern 

t 
Single Button 

Error Addition Button 
Figure  14 E r r o r  addi t ion (1) 

An error is successively added with the specified ra te  after the Error Addition button is 
pressed. 

Error Addition Button 
Figure  1 5  E r r o r  addi t ion (2) 

Pattern Error addition area I 
t 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDIX 

A 1-bit error is added synchronously with the leading edge of a pulse signal sent from the 
EXT ERR Input  connector on the rear panel of the PPG unit. 

Added error(1bit) 
I/ 4 

Pattern rn 
ExT Em Input t I t I 

(Rear panel) t 
~ r r o ;  Addition Button 

Figure  16 E r r o r  addi t ion (3) 

An error is added with the specified rate  while the burst  trigger signal i s  in  the enabled 
state from the timing when the Error Addition button was pressed. The burst  trigger 
signal i s  decided by specifying Enable Length and Burst Cycle. 

Error addition area 

Pattern 

Burst Cycle * bi 

Gnable Length 
9 b: 

Burst Trigger I 
t 

~ r r o ;  Addition Button 
Figure  1 7  E r r o r  addi t ion (4) 
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6 ERROR ADDITION 

An error is added with the specified rate in the duration in  which a pulse signal input 
from the EXT ERR Input connector on the rear panel of the PPG unit is in the enabled 
state. 

Error addition area 

Pattern 

~ n a b l e  ~ i r i o d  i Enable Period j 5 7 
EXT ERR Input 

(Rear Panel) t 
Error Addition Button 

Figure 18 Error addition (5) 
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7. PRINTER OUTPUT FORMAT 

ErrorlAlarm measu remen t  immediate  d a t a  

This section shows a printing format used when File-Print i s  selected on the master win- 
dow menu to specify ErrorlAlarm output while a n  error alarm i s  measured by the 
MU163040B 16CH error detector. 
In  this  section, it is assumed tha t  one MU163040B i s  inserted i n  slot 4. The output con- 
tents vary depending on a unit  configuration. 

Note: The underlined values vary depending on the  set  values and measurement 
conditions. 

Measurement starting time 
Year, month, day, hour: minute: sec- Printing request time 

--------------- P1630B Error/Alarm Immediate Data ------------ k 
Start Time 97-02-16 14:25:00 

\ 
Intermediate Time 97-02-16 14:26:00 

Power Fail Interval 1.0000E01 
Error Rate 

INS / OM1 Error INS & OM1 Error 
ER (ALL) ER (INS) ER(OM1) ER(1NS) ER(OM1) 

To be continued 
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7 PRINTER OUTPUT FORMAT 

E r r o r  ( E I ,  %EFT) 
E  I % E F I  3 

............................ 
CHI 1 . 0 0 0 0 ~ 0 1 0 . 0 0 0 1 %  Error interval, % error free in- 
CH2 ~ . O ~ ~ O E O ~ ~ . O O O I %  terval 

T h r e s h o l d  E I  
> 1 E - 3  >1E-4  "* > 1 E - 8  

C H I  1 . 0 0 0 0 E 0 1  1 . 0 0 0 0 E 0 1  .-- 1 - 0 0 0 0 E 0 1  1 . 0 0 0 0 E 0 1  
CH2 1 . 0 0 0 0 E 0 1  1 . 0 0 0 0 E 0 1  - * -  1 . 0 0 0 0 E 0 1  1 . 0 0 0 0 E 0 1  1 error interval 

T h r e s h o l d  8 E F I  
> 1 E - 3  >1E-4  - - -  >1E-8  =<1E-8  7 

E r r o r  P e r f o r m a n c e  
E S  %ES  E F S  % E F S  S E S  

.................................................... 
C H I  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  

1 - 1 1 - 
CH2 i . 0 0 0 0 ~ 0  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  

1 - 1 - - 1 

C H I 6  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  Performance 
1 - - 1 - 1 

E r r o r  P e r f o r m a n c e  
% S E S  U S %US DM %DM 

.................................................... 
C H I  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  1 . 0 0 0 0 E O  0 . 0 0 0 1 %  7 

A l a r m  I n t e r v a l  (PRBS) ( PRGM) 
C l o c k  L o s s S y n c  L o s s  S y n c  L o s s  7 

CHI 1 . 0 0 0 0 ~ 0 1  ~ . O O O O E O ~ I . O O O O E O ~  Number of alarm generation inter- 
CH2 1 . 0 0 0 0 E 0 1  1 . 0 0 0 0 E 0 1 1 . 0 0 0 0 E 0 1  

C l o c k  F r e q u e n c y  

CH 1 2 0 0  0 0 0  OOOHz 
CH2 2 0 0  0 0 0  OOOHz 

Frequency 
CH16 2 0 0  0 0 0  OOOHz 
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Pattern 

(Time output example) 
Unit name 

/ C H 2  110001001011111111111111111111111111111111111111001101111000010010000l 

C H 5 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 1 0 l O O l O O l O O l O l O l O l O l O O 1 0 1 0 1 0 0 1 0 1 0 1 0 1 0 0 0 0 0 1 0 0 1 0 1 0 0 1 0 1 0 1 ~  , 

Address of : 

bit on the C H I 6  

upper left ~ ~ o ~ o o ~ o ~ o ~ o o ~ o ~ o o ~ o o ~ o ~ o o ~ o ~ o o o o o ~ o o ~ o ~ o o ~ o ~ o ~ o ~ o o o ~ o o o ~ o o o ~ ~ ~ ~ ~ o ~ o ~ ~  
corner \ --------+---------+----------+----------+----------+----------+----------+--- 

C H I  1101000101010100001111110000010100111101010001011100011101011010001l 

CH2 1010011110101001101010001001110101010101001010100100001010010101010l 
C H 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PRBS bit t 
C H I 6  1101010010000010100111111010101010010000100000101111010000000010011~  

(Output in State mode) Unit name 
J 

- - - - - - - - MP1630B 200M 16CH ED Pa t t e rn - - - - - - - -  

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7 PRINTER OUTPUT FORMAT 

(Output in  Dump mode) 

In  this example, 200 is specified for the number of bits on each line in the Pattern Editor 
dialog box. 

Unit name Output 
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Eye margin measurement r esu l t  

(At measurement of threshold margin) 

Unit name 
\ 

Measured channel 
J - - - - - - - MP1630B 2 0 0 ~  16CH ED CH1 Threshold Margin------- 

Start Time 97-02-02 15:30:00 End Time 97-02-02 15:31:50 
2 Z 

Measurement starting time Measurement ending time 
Year, month, day, hour: minute: 

/Error rate 
Error Rate 1E-8 
Phase - 5.0 ns + Clock interface delay a t  start of measurement 

>> Result << 
Threshold Margin 510 mVp-p + Measurement result 

/ 

I 

(At measurement of phase margin) 

Unit name 
L 

Measured channel 
J 

------------ MP 1630B 200M 16CH ED CH1 Phase Margin-------------- 
Start Time 97-02-02 15:30:00 End Time 97-02-02 15:31:50 

Z 
Measurement starting time 

Z 
Measurement ending time 

Year, month, day, hour: minute: 

+.- Error rate 
Error Rate 1E-4 
Threshold 20 mV + Threshold of data interface a t  s tart  of measurement 

>> Result << 
Phase Margin 3.0 ns P-P + Measurement result 

(At measurement of Phase & Threshold) 

Unit name 
\ 

Measured channel 

- - - - - - - - J 
MP 1630B ZOOM 16CH ED Phase&Threshold Margin--------- 

start Time 97-02-02 15:30:00 End Time 97-02-02 15:31:50 
Z Z 

Measurement starting time Measurement ending time 
Year, month, day, hour: minute: 

-Error rate 
Error Rate 1E-5 
Threshold 20 mV + Threshold of data interface a t  start of meas- 
Phase -2.1 ns 

*"-Delay of clock interface a t  start of measure- 
>> Result << 
Threshold Margin 1885 mVp-p } Measurement result 
Phase Margin - 3.0 ns p-p 
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7 PRINTER OUTPUT FORMAT 

(At measurement of eye diagram) 
Each point of the  measurement result is output a s  a f la t  coordinate, assuming tha t  the 
phase is specified for axis X and the threshold joltage for axis Y. 

Unit  pame Measured channel 

----------- \ J 
MP 1630B ZOOM 16CH ED CH1 Eye Diagram ---------------- 

Start Time 97-02-02 15:30:00 End Time 97-02-02 15:31:50 
2 2 

Measurement starting time Measurement ending time 
Year, month, day, hour: minute: 

Threshold LUl mV +Threshold of data  interface at s ta r t  of measure- 
Phase - 1.2 ns 

-Delay of clock interface a t  s tar t  of measure- 
>> Result << . . . . . . . . . . . . . . . . . . . . . . . . . .  1E-3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

***-*I***-***) 2. ( 1 -  (- ***-*I ***  . *** )  ... *****I * * *  . * * * )  4 .  (- 
***-*I*** . *** )  *****I ***  . *** )  ... ***.*# * * *  . * * * )  Point with er- 

5. (- 6. (- 8 -  (- 
ror rate  1E-3 

***.*I*** . *** )  2. ( I 1 -  (- * * * - *  * * * - * * *  1 "' 
* * *  *I ***.  * * * )  4. (- * * *  * *** .***)  5 (-I 6. (- ***-*I***.*** 1 "' 8 -  (- * * * * I * * * . * * * ) Point with er- 

ror rate  1E-4 

A \.I I \ A I  I 3 -  \-I ***  * *** . *** )  5 - (.I * * *  * * * * . * * *  6 -  (-I 1 "' 
* *  Point with er-  8 .  (- 

I ror rate  1E-9 
* * *  * * * * . * * * )  ... 29. (***. *, *** .  * * * )  30. ( . I 32- (-I * * *  * * * * - * * * )  

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDIX 

Delay measurement (mode 1) resu l t  

This section shows the printing format of the delay measurement (mode 1) result. 

------------------ MP1630B ZOOM 16CH ED Delay -------------------- 
T 

Mode : Model 1 Time . Unit name 
Unit : ZOOM 16CH ED 
Start Time 97-02-16 14:25:00 End Time 97-02-16 14:26:00 

Z 
Measurement starting time 

Z 
Measurement ending time 

>> Result << 
CH Delay Year, month, day, hour: minute: second 

Failed 
9 9 . 9 ~ ~  

Time out ******** 
******** 
- 

10. ous 
Failed 
9 9 . 9 ~ ~  

Time out 
******** 
******** 

10. ous 
******** 

Measurement result 
The contents of each message are as follows: 

Failed: The measurement failed because an alarm 
occurred. 

Time Out: The measurement failed because of time- 
out. 

r * * * * * * * J : A channel not measured 
j- - - - - - - - J : The measurement result i s  not printed 

out because the measurement was 

Delay measurement (mode 2) resu l t  

This section shows a printing format of the delay measurement mode 2) result. 

---------------- MP1630B 200M 16CH ED Delay (=)----------------- 

Mode : Mode2 / Time Pattern : PRBS7 ~ D e t e c t e d  pattern 
Unit : 200M 16CH ED(Slot41CH5 

Start Time 97-02-16 14.25:00 End Time 97-02-16 14:26:00 
>> Result << 

Delay = 33.3~s 2 \ 
Measurement starting time Measurement ending time 

2 Year, month, day, hour: minute: 
Measurement result 
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ErrorIAlarm measurement Analysis Text da ta  

(Starting data) 
Unit name 

------------- I 
MP1630A 200M 16CH 3CH Analyze Text-------------- 

. . . . . . . . . . . . . . . . . . . . . . .  Start Data . . . . . . . . . . . . . . . . . . . . . . . . . .  
Start Time:97-11-02 12:59:59 Repeat 00 00:00:01 

Measurement starting time 
Year, month, day, hour: minute: second 

Pattern set for \ 
printed channel Measurement time 

Measurement mode: Repeat + 

"Repeat Number of days hour: minute: second" 
Measurement mode: Single + 

"Single Number of days, hour: minute :secondn 
Measurement mode: Unlimited +- "Unlimited" 

(Intermediate data header part) 

2 n t e r m e d i a t e  data output cycle 
* * * * * * + A * * * * * *  Intermediate Data (1 set) * * * * * * * * * * f * *+* * * * * *  
Start 97-11-02 12:59:58 Intermediate 97-11-02 13:59:59 

1. 
Measurement starting time 7 

Intermediate data generation time 

(Measurement ending data header part) 

Start 97-11-02 12:59:58 END 97-11-02 13:59:59 

\ 
Measurement starting time \Measurement ending time 
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(Intermediate and measurement ending data  common part) 

A l a r m  I n t e r v a l  
P o w e r  F a i l  
C l o c k  L o s s  
P a t t e r n  S y n c  Loss(PRGM 
P a t t e r n  S y n c  L o s s ( P R B S  
E r r o r  
ER 1 . 0 0 0 0 E - 1 0  
E  C  1 . 0 0 0 0 E 0 1  
E r r o r  I n t e r v a l  

1 . 0 0 0 0 E 0 1  
1 . 0 0 0 0 E 0 1  

) 1 . 0 0 0 0 E 0 1  Alarm generation interval 

) 1 . 0 0 0 0 E 0 1  

E I  1 . 0  0  0  OE01 Error rate, error interval 
% E F I  0 . 0 0 0 1 %  Error count, % error free interval 

>1E-3 1 . 0 0 0 0 E 0 1 , 0 . 0 0 0 1 %  >1E-7 1 . 0 0 0 0 E 0 1 , O .  0 0 0 1 %  ~ h ~ ~ ~ h ~ l d  
>1E-4 1 . 0 0 0 0 E 0 1 , 0 . 0 0 0 1 %  >1E-8 1 . 0 0 0 0 E 0 1 , 0 . 0 0 0 1 %  
>1E-5 1 . 0 0 0 0 E 0 1 , 0 . 0 0 0 1 %  =<lE-8  1 . 0 0 0 0 E 0 1 , 0 . 0 0 0 1 %  or 
>1E-6 1 . 0 0 0 0 E 0 1 , 0 . 0 0 0 1 %  I % error free interval 
E r r o r  P e r f o r m a n c e  
E  C 1 . 0 0 0 0 E 0 1  
E  S  1 . 0 0 0 0 E 0 1  %ES 0 . 0 0 0 1 %  
EFS 1 . 0 0 0 0 E 0 1  %EFS 0 . 0 0 0 1 %  
SES 1 . 0 0 0 0 E 0 1  %SES 0 . 0 0 0 1 %  I Performance 
US 1 . 0 0 0 0 E 0 1  %US 0 . 0 0 0 1 %  
DM 1 . 0 0 0 0 E 0 1  %DM 0 . 0 0 0 1 %  
C l o c k  F r e q u e n c y  

2  0 0  0  0  0  0  0  0  (Hz -Frequency measurement result 

(1-second data) 

. . . . . . . . . . . . . . . . . . . . . . . .  lsec D a t a  . . . . . . . . . . . . . . . . . . . . . . . .  
T i m e  97-11-02  1 3  : 5 9  : 5 9  *------- At generation of intermediate 
ER 1 . 0 0 0 0 E - 1 0  E  C  1 . 0 0 0 0 E 0 1  

Error rate  2 Error count 

(Immediate alarm measurement) 

Power cut-off time, recovery time 
<< P o w e r  F a i l u r e  97 -11-02  1 4 : 5 9 : 5 9  >> 
<< P o w e r  R e c o v e r y  97 -11-02  1 4 : 5 9 : 5 9  >> 

Clock cut-off time, recovery time 
<< C l o c k  L o s s  97 -11-02  1 4 : 5 9 : 5 9  >> 
<< C l o c k  R e c o v e r y  97 -11-02  1 4 : 5 9 : 5 9  >> 

Asynchronization (PRGM) time, recovery time 
<< P a t t e r n  S y n c  L o s s  (PRGM) 97-11-02  1 4 : 5 9 : 5 9  >> 
<< P a t t e r n  S y n c  R e c o v e r y ( P R G M )  9 7 - 1 1 - 0 2  1 4  : 5 9 :  5 9  >> 

Asynchronization (PRBS) time: recovery time 
<< P a t t e r n  S y n c  L o s s ( P R B S )  97 -11-02  1 4 : 5 9 : 5 9  >> 
<< P a t t e r n  S y n c  R e c o v e r y ( P R B S )  9 7 - 1 1 - 0 2  1 4 :  5 9 :  5 9  >> 
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&DETAILS ON ERROR ALARM MEASUREMENT 

8 DETAILS ON ERROR ALARM MEASUREMENT 

Measurement  t e r m s  

(1) Error rate 
Number of error pulses to be measured in  specified 

Number of clocks to be measured in  specified 
(2) Number of errors 

Number of error pulses i n  specified time 

(3) Number of error intervals (EI) 

Number of intervals including one or more error pulses i n  specified measurement 
time 

The interval time is 10 ms, 500 ms, or 1 sec. 

(4) Error free interval ra te  (%EFI) 

A rate of the total number of intervals with the number of intervals excluding 
intervals having one or more error pulses in  specified measurement time. The er- 
ror free interval rate is obtained from EI in  the expression below. 

%EFI = 
Number of measured intervals - E I  

Number of measured intervals 
) x 100% 

The interval time i s  10 ms, 500 ms, or 1 sec. 

(5) Number of power cut-off intervals 

Number of intervals i n  which power cut-off occurred. 

(6) Number of clock cut-off intervals 

Number of intervals i n  which clock cut-off occurred. 

(7) Number of asynchronization cut-off intervals 

Number of intervals i n  which asynchronization occurred. For the MIX or PON 
pattern, this number i s  counted separately in the PRBS and PRGM parts. 

(8) Threshold EI 

Number of intervals i n  which the 1-second average error rate  satisfies the threshold 
conditions below in the specified measurement time 

1-second average error rate  > 10-3, > 10-4, > 10-5, > 10-6, > 10-7, > 5 
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(9) Threshold %EFI 

A rate of the total number of intervals with the number of intervals in which the 
1-second average error rate does not satisfy the threshold conditions shown i n  item 
(8) in the specified measurement time. This rate is obtained from threshold EI in 
the expression below. 

Number of measurement intervals - Threshold EI 
Threshold %EFI = 

Number of measurement intervals > 
(10) Phase Error 

Only when an ED unit setting are Pattern mode "PON and Data Input mode 
"Upside" and a clock phase isn't suitable to a data, regulate the clock phase of the 
ED unit for restored to the error. 

Error performance data  

A parameter used to estimate the transmission line defined in ITU-T (old CCITT) 
Recommendation G821. The range from the start of measurement to the end of 
measurement is divided into an operating and non-operating periods in 1-second in- 
tervals. Various items are mainly obtained in the operating period. 

(1) Definition of operating and non-operating periods 

When a non-operating interval of which 1-second average error rate exceeds the 
non-operating threshold i s  continued for 10 seconds, the non-operating period be- 
gins; the 10 seconds is included in the non-operating period. 
When a non-operating interval of which 1-second average error rate does not exceed 
the non-operating threshold is continued for 10 seconds in the non-operating period, 
the non-operating period ends and the 10 seconds is included in the non-operating 
period. 

(2)  Non-operating threshold and DM threshold 

The non-operating threshold and DM threshold can be selected on the Measurement 
Condition dialog box (see Figure 5-72). 

Non-operating threshold = 10-3, DM threshold = 10-6 
Non-operating threshold = 10-4, DM threshold = 10-8 

(3) Measurement items 

Error count (EC) 
A bit error count value in  measurement duration 

Error second (ES) 
Total number of intervals in  which one or more bit errors occurred in  the operating 
period 
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8.DETAILS ON ERROR ALARM MEASUREMENT 

Error free second (EFS) 
Total number of intervals in which no bit error occurred in the operating period 

Severe error second (SES) 
Total number of intervals in which a bit error exceeding the non-operating threshold 
occurred in the operating period 
Non-operating time (US) 

When SES continues for 10 seconds or more, its beginning is assumed to be the 
beginning of the non-operating time. If other than SES continues for 10 seconds or 
more, the part preceding its beginning is  assumed to be the end of the non-operating 
time. When a measurement cycle ends and the next one starts while deciding 
whether the non-operating time starts or ends, the decision counter is reset a t  the 
s tar t  of measurement. 

Degraded minutes (%DM) 
This system obtains an error rate every 60 packets excluding SES above, in operating I 

intervals calculated for the operating time. The degraded minutes means the total 
number of packets of which the error rate exceeds the DM threshold. One is added to 
a duration in which 60 seconds is not satisfied a t  the end of measurement if the dura- 
tion exceeds the DM threshold. 

Error second rate (%ES) 
A rate of all intervals calculated for the operating time with error intervals calcu- 
lated for the operating time 

Error free second rate (%EFS) 
A rate of all intervals calculated for the operating time with error free intervals cal- 
culated for the operating time 

Severe error second rate (%SES) 
A rate of all intervals calculated for the operating time with non-operating intervals 
calculated for the operating time 

* Non-operating time ate (%US) 
A rate to a measurement time in  non-operating time 

* Degraded minutes rate (%DM) 
An error rate is obtained every 60 packets excluding SES above in operating intervals 
calculated for the operating time. A rate of all packets with the number of packets of 
which error rate exceeds the DM threshold 
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Measured da t a  processing a t  a l a r m  occurrence 

(1) Power cut-off 

Power cut-off processing i s  valid only when it i s  specified. For details on specifying 
power cut-off processing, refer to Section 6.4, "System Operations" i n  the MP1630B Digi- 
ta l  Analyzer Operation Manual. 
If power cut-off occurs during measurement, data measured until just before the interval 
i n  which cut-off occurred i s  held while the power i s  cut off. 

(a) Error measurement 
This system excludes the number of clocks and number of errors calculated in  the 
interval i n  which power cut-off occurred. After power cut-off was recovered, meas- 
urement is continued if measured data is held correctly. 

(b) Interval and threshold interval measurements 
This system includes the intervals i n  which power cut-off occurred and intervals in 
which power cut-off i s  continued i n  the number of power cut-off intervals, and does 
not include other items. 
After power cut-off was recovered, measurement i s  continued if measured data is 
held correctly. 

(c) Error performance 
An interval tha t  was being decided a t  occurrence of power cut-off i s  not calculated 
for the non-operating and operating times. 
After power cut-off was recovered, measurement is restarted from the initial state. 

(2) Clock cut-off 

When clock cut-off occurs during measurement, the user can select one of the following 
two methods: 

/ ,  : 1 (a) Excluding clock cut-off processing from calculation 

( i). Error measurement 
The number of clocks and number of errors calculated i n  the interval i n  which 
clock cut-off occurred a re  not calculated. 

( ii).Interval and threshold interval measurements 
The interval in  which clock cut-off occurred is calculated only for the clock cut-off 
interval, not other items. 

(iii).Error performance 
The interval in  which clock cut-off occurred is not calculated for the non-operating 
and operating times. Neither is a n  interval tha t  was being decided calculated for 
non-operating and operating times. 
After clock cut-off is recovered, measurement i s  continued from the initial state. 
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8.DETAILS ON ERROR ALARM MEASUREMENT 

(b) Including clock cut-off processing in calculation 

( i). Error measurement 
The number of clocks and number of errors calculated in the interval in which 
clock cut-off occurred are not calculated. 

( ii).Interval and threshold interval measurements 
The interval in which clock cut-off occurred is calculated as a clock cut-off interval 
and included in the total number of intervals; however, it is not included in the 
number of threshold EIs. 

( iii).Error performance 
The interval in which clock cut-off occurred is  calculated for a non-operating in- 
terval. If the interval is calculated for an operating time, i t  is also included in 
the number of error and severe error seconds. 

(3) Asynchronization 

When an asynchronization occurred during measurement, the user can select one of the 
following two methods: 

(a) Excluding asynchronization processing from calculation 

( i). Error measurement 
The number of clocks and number of errors calculated in the interval in which 
asynchronization occurred are not calculated. 

( ii).Interval and threshold interval measurements 
The interval in which asynchronization occurred is calculated only for the asyn- 
chronization interval, and not for other items. 

( iii).Error performance 
The interval in which asynchronization occurred is not calculated for non- 
operating and operating times. Neither is an interval that was being decided 
calculated in non-operating and operating times. 
After asynchronization is recovered, measurement is continued from the initial 
state. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDIX 

03) Including asynchronization processing in calculation 

( i). Error measurement 
The number of clocks and errors measured in the interval in which asynchroniza- 
tion occurred are not calculated. 

( ii).Interval and threshold interval measurements 
The interval in which asynchronization occurred is calculated as an asynchroniza- 
tion interval and included in the total number of intervals; however, i t  is not in- 
cluded in the number of threshold EIs. 

( iii).Error performance 
The interval in which asynchronization occurred is assumed to be a non-operating 
interval. If the interval is calculated for an operating time, i t  is also included in 
the number of error and severe error seconds. 
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Measurement relation set t ing contents and er ror  measurement range 

The range in which the MU163040B measures errors for each channel varies depending 
on the setting contents related to measurement. 

(1) Measurement pattern and error measurement 

When the measurement pattern is the PON pattern, the GT and PR parts are ex- 
cluded from the error measurement range. 

Error measurement range 

Figure 19 PON pa t t e rn  error  measurement range 

(2) Burst pattern measurement range 

To measure a burst pattern, the setting range is  limited to a burst cycle. The in- 
ternal burst cycle means a duration specified by the enable length. The external 
burst cycle means a high-level duration of a pulse signal input to the Burst Trig- 
gerlTrigger Input connector on the rear panel. 

4 
Enable Length 

b 

Burst (EXT or  INTI 
Trigger 

Pattern 
4 B : Error measurement range 

Figure 20 Burst  pa t tern  error  measurement range 

Error measurement is not performed for bits in a duration outside the burst cycle. 
The number of clocks used as a denominator to calculate the error rate is not 
measured outside the burst cycle. 
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(3) Error detection block and error measurement 

The measurement range varies depending on a n  error detection block and setting 
contents. The MIX and PON patterns can be specified in  blocks; therefore, the 
user can select whether error measurement is performed in blocks. 

Block 2 

f * 9 * 
Error meas- Error measurement range 

urement 
range 

Figure 21 Error  measurement  ranges  for PON pa t t e rns  

As shown in this figure, when blocks 1 and 3 are set to ON a s  error detection 
blocks, error measurement is  performed for blocks 1 and 3. Therefore, errors in- 
cluded in blocks 2 and 4 are not measured. 
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9. FOR A SYNCHRONOUS THRESHOLD VALUE 

9 FOR A SYNCHRONOUS THRESHOLD VALUE 

Show a threshold of Sync Gain+Sync Loss and Sync Loss+Sync Gain, when you selected 
a Sync Loss Threshold. 

PRBS - - 

Sync Loss Threshold Sync Gain-Sync Loss Sync Loss'Sync Gain 

When YOU selected in  addition to Auto i n  PRGM 
Sync Loss Threshold Sync Gain+Sync Loss Svnc Loss+Svnc Gain 

Pattern Length Sync Gain-Sync Loss Sync Loss-+Sync Gain 

2 to 256(1E-3) 256/80000(3.2E-3) 4/80000(5E-5) 
256 to 2560(1E-4) 256/800000(3.2E-4) 4/800000(5E-6) 
2561 to 25600(1E-5) 256/8000000(3.2E-5) 4/8000000(5E-7) 
25601 to 262144(1E-6) 256/80000000(3.2E-6) 4/80000000(5E-8) 

i 

d 
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10 MODES DESCRIBED I N  THIS DOCUMENT 

I n  this book, t he  phrase, "... Mode", is used frequently. This  section explains the mean- 
ing of each mode. 

System operat ion mode (Power cut-off measurement  enabled o r  disabled s t a t e )  

Switches whether power cut-off is measured. For details on setting, see Section 6.4, ,-.. 

"Specifying System Operations" i n  the MP1630B Digital Analyzer Instructions Manual. 
When the system operation mode i s  in  the power cut-off measurement enabled state, the 
operations below are inhibited to protect the disk system in  the hard disk. 

(1) PRGM pattern editing by pattern editor 
(2) Analyze data  recalling 
(3) Data save into hard disk 
(4) Printing PEREM 

P a t t e r n  mode (PON or  Normal) 

Select PON to send and receive a PON pattern. To send and  receive other than the PON 
pattern, select Normal. 
When PON is selected a s  a pattern mode, the PON pat tern is assumed to be specified, and 
the configuration of the Setup: Pattern panel i s  largely different from tha t  of Normal. 
To select a pat tern mode, use the Setup: Setup panel. 

P a t t e r n  O u t p u t  mode (Burs t  or  Repeat I Downside o r  Upside) 

The meaning varies depending on the pattern mode. 

(Pattern mode = Normal) , 

/ -  To send a burst  pattern in  the PPG unit, select Burst.  To successively send pat- I 
terns instead of the burst  pattern, select Repeat. 
To select the Pattern Output Mode, use the Pa t te rn  dialog box opened from the 
group box corresponding to the PPG unit  on the Setup: Pattern panel. 

(Pattern mode = PON) 

To send patterns from the PPT unit  to each ONU i n  parallel; select Upside. To 
send valid channel patterns from the CHI to the OSU in serial, select Downside. 
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P a t t e r n  I n p u t  mode (Burst  o r  Repea t  I Downside or  Upside) 

The meaning varies depending on pattern modes. 

(Pat tern mode = Normal) 
To receive burst patterns i n  the ED unit, select Burst. To receive successively 
generated patterns instead of burst  patterns, select Repeat. 
To select Pattern Input  Mode, use the Pattern dialog box opened from the group 
box corresponding to the ED unit  on the Setup: Pattern panel. 

(Pa t te rn  mode = PON) 
To receive patterns to the ED uni t  via each ONU in  parallel, select Downside. To 
receive serial patterns from each ONU to the CHI of the ED uni t  via the OSU, se- 
lect Upside. 

PRGM Data  mode (Restar t  o r  Consecutive) 

Indicates a PRGM pattern generation method i n  burst  pattern. For details, see Appen- 
dix 3, "PRGM Data Mode." 
To select Data Mode, use the Pat tern dialog box opened from Setup: Pattern. 

P a t t e r n  Sync  mode (Normal o r  Frame) 

Indicates a method used when the ED unit  synchronizes a reference pattern with a re- 
ceived pattern. For details, see Appendix 4, "Auto Sync." 
To select Pattern Sync Mode, use the Pattern dialog box opened from the group box corre- 
sponding to the ED unit  on the Setup: Pattern panel. 

B u r s t  Sync  mode (INT or  EXT) 

Indicates a method used when the ED uni t  synchronizes a reference and received patterns 
with a burst  cycle. For details, see Appendix 4, "Auto Sync." 
To select Burst Sync mode, use the Pat tern dialog box opened from the group box corre- 
sponding to the ED unit  on the Setup: Pat tern panel. 
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Display mode (Time or  S ta te  or Dump) 

Indicates a format used to display a pattern to be edited in the Pattern Editor dialog box. 
For details, see Section 5.4.1, "Selecting Display Mode." 
To select a display mode, use the Pattern Editor dialog box. 

Measurement mode (Untimed or Repeat or Single I Margin or  Diagram) 

Has the following two meanings: 

(1) To perform measurement in the range from a time when the START button is 
pressed to a time when the STOP button is pressed regardless of the time, select 
Unlimited. To repeat measurement in specified cycles, select Repeat. To per- 
form the specified measurement cycle only once, select Single. 

(2) Indicates a method of measuring an eye margin. 
To select measurement mode, use the Test Menu: Measurement panel. 

Error detection mode (OFF, ALL, INS, OMI, or  INS&OMI) 

Indicates a type of errors detected during error and alarm measurement. For details, see 
Section 5.10, "Measuring Error and Alarm." 

Clock I.nput mode (Normal or Common (Clock1)or Common (Reference)) 

When a one-signal clock is only obtained for multiple data items sent from a measured 
unit, select Common(C1ockl). Selecting Common(Clockl) distributes a clock generated 
from the CHI to all other channels. To independently input signals from each channel, 
select Normal. Selecting Common(Reference)distributes a clock generated from the 
MU163000A Clock Generated unit to all other channels. To independently input signals 
from each channel. Select Nomal. 
To change Clock Input mode, use the Setup: Setup panel. 
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11 INITIAL SET VALUE LIST 

This section lists the initial values of set items related to the MU163020B 200M 
16CH pulse pattern generator and MU163040B 200M 16CH. 
The set items related to units not inserted in this instrument do not appear on 
the screen. 

Table 4 In i t ia l  s e t  value list (117) 

'anel name 
Setup: Setup 

;etup:Data IIF 

Group box name 
Pattern Mode 

Clock&Data Connec- 

Display CH* 

Common Setting 
200M16CH PPG: 

Set item name 
200M 16CH PPG 
ZOOM 16CH ED 
Clock Input Mode 

Initial set value 
Normal 
Normal 
Normal 

Polarity 

Output Mode 
Output 

POS 

Repeat 
ON 

Level 
Termination of 
DUT 

Display CH* 

VAR 
50ohm to GND 

200M 16CH ED: 

Input Mode 

Amplitude 
Offset 

Polarity 

Display CH* 

2.000 
+1.000 
Voh 
POS 

ZOOM 16CH PPG: 
Termination 
Output 

Amplitude 
pffset 

GND 
ON 

2.000 
+1.000 
Voh 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDIX 

Table 4 Ini t ia  

continued) 
I 

letup:Pattern 1 2 0 0 ~  16CH PPG 

selection of 

--------------- 

MIX pattern) 

200M 16CH PPG 
Mode:Normal: 
Burst Setting 

s e t  value list (217) 

Set item name Initial set value 
Level 
Threshold 
Termination GND 
Pattern Output l ~ e ~ e a t  
I 
I 

Pattern 
Mark Ratio 

PRBS15 
112 

Bit Shift 
Phase Difference 
Pattern 
Pattern Length 
Zero-Length 
Logic 
Pattern 

PRGM Logic ~POS 

lbi t  Shift 
None 
Zero-Subst 
2"7 
7 
POS 
PRGM 

Pattern Length 
Logic 
Pattern 

8 
POS 
MIX 

PRBS Pattern 
PRBS Mark Ratio 
PRBS Bit Shift 

Block Length 18 
Mode ~ I N T  

PRBS15 
112 
lbi t  Shift 

Block Row 
Block Column 

Burst Cvcle 110.0 

1 
2 

Enable Length 18 
PRGM Data Mode I ~ e s t a r t  

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



11. INITIAL SET VALUE LIST 

Table 4 In i t i a l  s e t  value list (317) 

continued) 

'anel name 
letup: Pattern 

(At selection of 
MIX pattern) 

Group box name 
ZOOM 16CH ED 

Zero-Subst pattern) 

PRGM Logic POS 
PRBS Pattern PRBS15 
PRBS Mark Ratio 112 

I ~PRBS Bit Shift llbit Shift 

Se t  item name 
Pattern Input  

Pattern Length 
Zero-Length 

Auto Sync PRGM ON 
Auto Sync PRBS ON 

-2 

Initial set  value 
Repeat 

2"7 
7 

IBurst Setting ISync Loss Thresh-IlE. 

Sync Loss Thresh- 1E-2 2 
PRGM Data Mode Restart 
Frame Len t h  8bits 
Enable Len t h  
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APPENDIX 

'anel name 
letup: AUX IIF 

Cest Menu: 
deasurement 

.----------- 
At selection of 
eye margin test  

parameter) 

Table 4 Initial s e t  value list (417) 

2roup box name 
ZOOM 16CH PPG 

Display Port* 

200M 16CH PPG: 
Sync Output 

ZOOM 16CH PPG: 
I'rigger Output 

ZOOM 16CH PPG: 
Burst Trigger Output 
200M 16CH ED: 
Sync Output 

200M 16CH ED: 
Display CH* 

MEAS. Condition 

Set item name Initial  set  value 
Level 

Source 

Source 

PRBS 
Error  

Output Delay 

CHI 
PRGM 

# 1 
0 

Test Item 

MEAS. Mode 
MEAS. Time 00:00:00:01 
Timed Star t  
Mode ALL 

Block 

Performance 
Threshold EII%EFI ON 
Power Fail ON 
Test Item Eve Margin 
MEAS. Mode 

Phase & Threshold 
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11. INITLAL SET VALUE LIST 

Table 4 I n i t i a l  s e t  va lue  list (517) 

'anel name Group box name 
'est Menu: - 
deasurement 
At  selection of 

eye .margin 
e s t  

garameter) .-- --------. 
At selection of - 

Delay(Mode 1) 
test  menu) 200M 16CH PPG 

.----------- 
At selection of 

Crror Addition 

'est Menu: Analyze Data: 
inalyze Trace Text 

S e t  item name 
Test Item 
MEAS. Mode 

Er ro r  Threshold 

Tes t  Item 
MEAS. Mode 
Pat tern Insertion 
Cycle 
Time Out 
Test Item 
MEAS. Mode 
Pat tern Insertion 
Cvcle 
Time Out 
Detected Pattern 

Addition 
Additional Block 
S t a r t  Data 

Intermediate Data 
End Data 
1 s  Data 
Alarm Occur / Re. 
cover Time 

Diagram I 

Repeat 1 

el 
ALL 
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Table 4 In i t i a l  s e t  value list (617) 

'anel name 
'est Menu: 
malyze 
continued) 

tesult: ALL 

Cesult: Normal 

Lesult: Zoom 

Group box name Set  item name Initial set value 
Analyze Data: Error Ratelcount ON 
Trace Text: 
Intermediate Data 

Threshold EII%EFI ON 
Performance Count ON 
Performance % ON 
Alarm Interval ON 
Clock Frequency ON 
Data 
Interval Time 1s 

Analyze Data: Error Ratelcount ON 
Trace Text: End Data 

[performance % I O N  
Alarm Interval ION 
Clock ~ r e ~ u e n c ~ l 0 N  
l ~ a t a  

Analyze Data: l~hreshold  INone  race Text.' - n-L-  
I I 

(Slot4) 
- D i s ~ l a v  Current 

Time ]Elapsed 
Unit 1 2 0 0 ~  l6CH ED 

- Display Current 
Time Elapsed 

Display 1 Unit 200M 16CH ED 
(Slot4) 

CH CHI 
Item Error Rate 

(Slot4) 
CH CH1 
I tem Error Count 

Display3 Unit 200M 16CH ED 
(Slot4) 

CH CHI 
I tem Pattern Sync Loss 
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11. INITIAL SET VALUE LIST 

Table 4 In i t ia l  s e t  value list (717) 

Result: Monitor 

Customize Setup 1 

Setup 6 I 
Setup6 

Pattern Edit 

Result 

Set  item name Initial set value 
Unit 200M 16CH ED 

Mode Trace Text 
Unit 200M 16CH ED 

Item- lFrequency 
Unit 1200M CG 
Item IClocklAmplitude 
Unit 1 2 0 0 ~  16CH PPG 

(Slot3) 
CH CH1 
I tem ClocklDelay 
Unit 200M 16CH ED 

Item IOFF 
Unit OFF 
Item OFF 
Unit OFF 

Unit 
Unit 200M 16CH PPG 

(Slot3) 

Item IError Rate 
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12. Entry table of performance test result 

Test position : Report No. 
Date 

The person ia charge of test : 

Equipment name : MU163020B Pulse Pattern generator unit 
Manufacture No. : The surroundings temperature : "C 
Power frequency : Hz Relative humidity % 

Special mention items : 

MU163020B Pulse Pattern generator unit 
Spdcation 

Test name 

Synchronous output interface test 

1) 111 Clock Sync 
VOH 
VOL 

2) 118 Clock Sync 
VOH 
VOL -1.2v 

Clock output interface test 

1) TIZ level(50 Q to GND) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch2 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch3 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch4 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-90%) 

No. : 1/23 Date : 
result Spedxation Measurement 

the uncertainty Pass or fail 
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12. Entry table of performance test result 

MU163020B Pulse Pattern Generator Unit 

~ 6 s t  name 

Clock out~ut interface test 
( continued) 

1)'ITL level(50 52 to GND) 
ch6 : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch8 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

chl0 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

chll : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
%(lo-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
%(lo-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

Speciscation 
the 

minimum 

+2.25V 
-0.1V 

No. : - 
result 

2123 D, 
Spdcation 

the 
maximum 

+2.75V 
+o. 1v 

3.3n5 
3.3n5 

+2.75V 
+O.lV 

3.3- 
3.3n5 

+2.75V 
+o. 1v 

3.3- 
3.3n5 

+2.75V 
+o.lV 

3.3n5 
3.3n5 

+2.75V 
+o. 1v 

3.3m 
3.3n5 

+2.75V 
+o. 1v 

3.3n5 
3.3n5 

+2.75V 
+o. 1v 

3.3n5 
3.311s 

+2.75V 
+o. 1v 

3.3n5 
3.3n5 

+2.75V 
+O. 1v 

3.311s 
3.3n5 

+8.75v 
+O. 1v 

x3n5 
x3n5 
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APPENDIX 

MU163020B Pulse Pattern Gel 

Test name 

Clock output interhce test 
(continued) 

1)'ITL level(50 Q to GND) 
ch16 : VOH 

VOL 
Tr(l0-90%) 
Tf(10-90%) 

Clock output interhce test 
(continued) 

2)ECL level(50 Q to -2V) 
chl : VOH 

VOL 
Tr(l0-90%) 
Tf(l0-90%) 

ch2 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch3 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch4 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch6 : VOH 
VOL 
n(i0-90%) 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch8 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

rator Unit 
Specification 

the 
minimum 

-0.2v 
-1.2v 
-0.2v 
-1.2V 

No. 
result 

3123 - Spedkahon 
the 

maximum 

+2.25V 
-0.1v 

late : 
llkxmmmenl 
u n d t y  
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12. Entry table of performance test result 

MU163020B.Pulse Pattern Gen 

Test name 

Clock output interface 
(continued) 

2)ECL level(50 52 to -2V) 
ch9 : VOH 

VOL 
%(lo-90%) 
Tf(10-90%) 

chl0 : VOH 
VOL 
%(lo-90%) 
Tf(l0-go"? 

chl l  : VOH 
VOL 
%(lo-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(10-90%) 
Tf(10-9Vh) 

ch13 : VOH 
VOL 
%(lo-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
n(io-go%) 
Tf(10-90%) 

ch16 : VOH 
VOL 
Tr(10-900/o) 
Tf(l0-90%) 

Clock output interface test 
(continued) 

3)PECL level(50 Q to +3V) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ator Unit 
3pdcation 

the 
minim.um 

-1.ov 
-1.87V 

No. : 4/23 Date : 

maximum 

- o m  
-1.53V 
l . b  
1 . b  
-0.8V 
-1.53V 
1.2n5 
1.2n5 
- o m  
-1.53V 
1 . m  
1 . k  
-0.8V 
-1.53V 
1 . b  
1 . m  
-0.8V 
-1.53V 
l . b  
1 . m  
-0.8V 
-1.53V 
l.%s 
1 . b  
-0.8V 
-1.53V 
1.2n5 
1.2n5 
-0.W 
-1.53V 
1.2n5 
1.2n5 

+4.51V 
+:3.63V 
1.211s 
1.2n5 
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MU163020B Pulse Pattern Gel 

Test name 

Clock output interface test 

(continued) 
3)PECL level50 SZ to +3V) 

ch2 : VOH 
VOL 
~r(i0-9~%) 
Tf(10-90%) 

ch3 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch4 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-9Ph) 
Tf(10-90%) 

ch6 : VOH 
VOL 
n(io-90%) 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch8 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

chl0 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

chl l  : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

rator Unit 
Spechtion 

the 
minimum 

+3.69V 
+2.97V 

No. 
result 

maximum 

+4.51V 
+3.63V 
1.2ns 
l . b  
+4.51V 
+3.63V 
1 . b  

1.2ns 
+4.51V 
+3.63V 
l . b  

1.2ns 
+4.51V 
+3.63V 
1 . b  
1& 

+4.5 1V 
+3.63V 
1 . b  

1.2ns 
+4.51V 
+3.63V 
1 . b  

1.2ns 
+4.51V 
+3.63V 
1.2ns 

1 . b  
+4.5 1V 
+3.63V 
1.2ns 

1 . b  
+4.51V 
+3.63V 
1.2ns 

1.2ns 
+4.51V 
+3.63V 
1.2Lls 
1 . b  
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12. Entry table 01 performance test result 

MLT163020B Pulse Pattern G ~ I  

Test name 

Clock output interface test 
(continued) 

3)PECL level(50 Q to +3V) 
ch12 : VOH 

VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch13 : VOH 
VOL 
Tr(l0-90%) 
Tf(l@90%) 

ch14 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(l0-90%) 
Tf(l0-9%) 

ch16 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

Clock output interface test 
(continued) 

~)LVTIZ level(50 h to GND) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch2 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch3 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch4 : VOH 
VOL 
Tr(10-90%) 

*ator Unit 
Specification 

the 
minimum 

+3.69V 
+2.97V 

No. 
result 

6123 
Specfiation 

the 
maximum 

+4.51V 
+3.63V 
l . b  

1 . b  
+4.51V 
+3.63V 
l . b  

1 . b  
+4.51V 
+3.63V 
l.%s 

1.2ns 
+4.51V 
+3.63V 
1 . b  

1 . b  
+4.51V 
+3.63V 
1.2ns 
1.2ns 

+1.815V 
+O. 1v 
2 . 4 5 ~  
2.45ns 

+1.815V 
+O. 1v 
2.45ns 
2.4511s 

+1.815V 
+O. 1v 
2.4511s 
2.4511s 

+1.815V 
+O. 1v 
2.451~ 
2.4511s 
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APPENDIX 

MC1163020B Pub Pattern Generator Unit No. 

Test name 

Clock output interface test 
(continued) 

4)LV1[TL level50 Q to GND) 
ch5 : VOH 

VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch6 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch8 : VOH 
VOL 
Tr(l0-90%) 
Tf(I.0-90%) 

ch9 : VOH 
VOL 
Tr(10-Wh) 
Tf(10-90%) 

chl0 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chll : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

Spedkation 
the 

minimum 

+1.485V 
-0.1v 

result 

maximum 

+1.815V 
+o. 1v 
2.45ns 
2.45ns 

+1.815V 
+o. 1v 
2 . 4 5 ~ ~  
2.45- 

+1.815V 
+o. 1v 
2.45- 
2.45ns 

+1.815V 
+o. 1v 
2.45- 
2.4511s 

+1.815V 
+o. 1v 
2.45- 
2 . 4 5 ~ ~ ~  

+1.815V 
+o. 1v 
2.45- 
2.45- 

+1.815V 
+o. 1v 
2.4511s 
2.451s 

+1.815V 
+o. 1v 
2.45ns 
2.45~1~ 

+1.815V 
+o. 1v 
2.4511s 
2.45ns 

- 

Pass or fd 
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12. Entry table of performance test result 

MTJ163020B Pulse Pattern Generator Unit 

Test name 

Clock output interface test 
(Continued) 

4)LVTIZ level(50 Q to GND) 
ch14 : VOH 

VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(l0-90%) 
Tf(l0-90%) 

ch16 : VOH 
VOL 
Tr(10-90%) 
Tf(10-9Ph) 

Clock output interface test 
(continued) 

5)VAR level 1(50 Q to GND) 
chl : VOH 

VOL 
Tr(l0-90%> 
Tf(10-90%) 

ch2 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch3 : VOH 
VOL 
n(io-wh) 
Tf(10-90%) 

ch4 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch6 : VOH 
VOL 
Tr(l0-90%) 

Specjhcation 
the 

minimum 

+ 1 . w  
-0.1v 

No. 
result 

maximum 

+1.815V 
+o. 1v 
2.45- 
2.4511s 

+1.815V 
+o.lV 
2.4511s 
2.45ns 

+1.815V 
+o. 1v 
2.4511s 

2.45- 

Pass or fail 
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APPENDIX 

MU163020B Pulse Pattern Gel 

Test name 

Clock output interface test 
(continued) 

5)VAR level 1(50 52 to GND) 
ch7 : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch8 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chl0 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chll : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
'Jh(l0-90%) 
Tf(10-90%) 

ch16 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

rator Unit 
Specjhcation 

the 
minimum 

-2.475V 
-2.75V 

No. 
result 

9/23 
Spdcation 

the 
maximum 

-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 
-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.051~ 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 
-2.025V 
-2.25V 
1.0511s 
1.05- 

-2.025V 
-2.25V 
1.0511s 
1.051~ 

-2.025V 
-2.25V 
1.05ns 

1.0511s 

)ate : 
Measurement 
-ty Pass or fail 
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12. Entry table of performance test result 

MLT163020B Pulse Pattern Generator Unit No. 

Test name 

Clock output interface test 
(continued) 

5)VAR level 2(50 S-2 to GND) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch2 : VOH 
VOL 
Tr(l0-90%) 
Tf(l0-90%) 

ch3 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch4 : VOH 
VOL 
n(ieso%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch6 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch8 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

chlO : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

3pecification 
the 

minimum 

+2.25V 
+2.025V 

result 
10123 

3pecification 
the 

maximum 

+2.75V 
+2.475V 
1.05- 
1.05- 
+2.75V 
+2.475V 
1.05- 
1.051.1s 
+2.75V 
+2.475V 
1.05- 
1.05- 
+2.75V 
+2.475V 
1.05- 
1.05- 
+2.75V 
+2.475V 
1.0511s 
1.05ns 
+2.75V 
+2.475V 
1.05ns 
1.051~ 
+2.75V 
+2.475V 
1.0511s 
1.05ns 
+2.75V 
+2.475V 
1.05ns 
1.0511s 
+2.75V 
+2.475V 
1.0511s 
1.05ns 
+2.75V 
+2.475V 
1.0511s 
1.05ns 

Date : - 
b4&mmm& 
-ty 'ass or fail 
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APPENDIX 

MLT163020B Pulse Pattern Gel 

Test name 

Clock ouQut interface test 
(continued) 

5)VAR level 2(50 Q to GGND) 
chl l  : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
'Ik(10-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%> 

ch16 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

Data output interface test 

1) TIZ level (50 52 to GND) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch2 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch3 : VOH 
VOL 

- Tr(10-90%) 

Tf(10-90%) 

rator Unit 
Spedkation 

the 
minimum 

+2.25V 
+2.025V 

+2.25V 
+2.025V 

+2.25V 
+2.025V 

+2.25V 
+2.025V 

+2.25V 
+2.025V 

+2.25V 
+2.025V 

+2.25V 
-0.1v 

+2.25V 
-0.1v 

+2.25V 
-0.1v 

maximum 

+2.75V 
+2.475V 
1.051~ 
1.05- 
+2.75V 
+2.475V 
1.051~ 
1.05- 
+2.75V 
+2.475V 
1.0511s 
1.05- 
+2.75V 
+2.475V 
1.0511s 
1.05- 
+2.75V 
+2.475V 
1.051~ 
1.0511s 
+2.75V 
+2.475V 
1.0511s 
1.0511s 

No. 
result 

Date : 
Measuremen 
t d Q  

: 11/23 
Specification 

the - 

- 

- 

Pass or fail 
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12. Entry table of performance test result 

MLT163020B Pulse Pattern Ger 

Test name 

Data output interface 
(continued) 

1) 'ITL level(50 Q to GND) 
ch4 : VOH 

VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch6 : VOH 
VOL 
n(i0-90%) 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90'34) 

ch8 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

chl0 : VOH 
VOL 
n(i0-90%) 
Tf(10-90%) 

chl l  : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

lator Unit 
Specifmtion 

the 
minimum 

+2.25V 
-0.1v 

No. 
result - Specdimtion 

the 
maximum 

+2.75V 
+o. 1v 
3.3ns 
3 . h  
+2.75V 
+o.lV 
3.3ns 
3.3ns 
+2.75V 
+oSV 
3.3ns 
3.3ns 
+2.75V 
+o. 1v 
3.3ns 
3.3ns 
+2.75V 
+o.lV 
3.3- 
3.3- 
+2.75V 
+o.lV 
3.3ns 
3.3ns 
+2.75V 
+o. 1v 
3.3ns 
3.3ns 
+2.75V 
+o. 1v 
3.3n5 
3.3ns 
+2.75V 
+O.lV 
3.3ns 
3.3ns 
+2.75V 
+o. 1v 
3.3- 
3.3m 

Pass or iid 
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MU163020B Pulse Pattern Gel 

Test name 

Data output interface test 
(continued) 

1) ncZ level (50 51 to GND) 
ch14 : VOH 

VOL 
Tr(iesoo/o) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch16 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

Data output interface test 
(continued) 

2)ECL level (50 Q to -2V) 
chl : VOH 

VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch2 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch3 : VOH 
VOL 
Tr(ie90%) 
Tf(10-90%) 

ch4 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch6 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

rator Unit 
Speciscation 

the 
minimum 

+2.25V 
-0.1v 

No. 
result 

13123 
Specification 

the 
maximum 

i2.75V 
w.1v 
3.3ns 
3.3ns 
i2.75V 
w.1v 
3.3ns 
3.3ns 
+2.75V 
M.1V 
3 . 3 ~  
3.3W 

Date : - 
M€Eammd 
-tY 

APPENDIX 

Pass or fail 
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12. Entry table of performance test result 

MU163020B Puke Pattern G ~ I  

Test name 

Data output interface test 
(continued) 

2)ECL level 50 i-2 to -2V) 
ch7 : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch8 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chl0 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch l l  : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
n(io-goo/o) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

:ator Unit 
Specification 

the 
minimum 

-1.ov 
-1.87V 

No. 
result Spedcation 

the 
maximum 

-0.8V 
-1.53V 
1 . b  
1 . b  
-0.8V 
-1.53V 
l . b  
1 . b  
-0.8V 
-1.53V 
1 . b  
1 . b  
-0.8V 
-1.53V 
l . b  
l . b  
-0.8V 
-1.53V 
1 . b  
1.2n5 
-0.8V 
-1.53V 
1 . b  
1 . b  
- o m  
-1.53V 
1 . b  
1 . b  
-0.8V 
-1.53V 
1.m 
1 . m  
-0.W 
-1.53V 
1.2m 

1 . b  

- 
'ass or fail 
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. 12. Entry table of performance test result 

MU163020B F'uke Pattern Gex 

Test name 

Data output interface test 
(continued) 

3) PECL level (50 5;2 to +3V) 
ch9 : VOH 

VOL 
Tr(l0-9W) 
Tf(10-90%) 

chl0 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chll  : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-9Ph) 

ch14 : VOH 
VOL 
Tr(l0-90%) 
Tf(l0-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch16 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

Data output interface test 
(continued) 

4) Lvr rZ  level (50 8 to GND) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

-ator Unit 
Specification 

the 
minimum 

+3.69V 
+2.97V 

No. 
result 

16/23 
Specification 

the 
maximum 

+4.51V 
+3.63V 
1 .h  
l.h 

+4.51V 
+3.63V 
1.h 
l .h  

+4.51V 
+3.63V 
1.h 
1 . h  

+4.51V 
+3.63V 
l .h  
1 . h  

+4.51V 
+3.63V 
l . h  
1 . h  

+4.51V 
+3.63V 
1 . h  
l . h  

+4.51V 
+3.63V 
1.2m 
1.2m 

+4.51V 
+3.63V 
1 . h  

l . h  

Date : - - 
-@ Pass or fail 
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12. Entry table of performance test result 

MLT163020B F'uke Pattern Generator Unit 

Test name 

Data output interface test 
(continued) 

4) LVTIZ level (50 Q to GND) 
chll : VOH 

VOL 
Tr(l0-90%) 
Tf(l0-90%) 

ch12 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch16 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

Data output interface test 
(continued) 

5) VAR level 1(50 Q to GND) 
chl : VOH 

VOL 
Tr(10-90%) 
Tf(10-9G%) 

ch.2 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch3 : VOH 

Specilkation 
the 

minimum 

+ 1 . m  
-0.1v 

+1.485V 
-0.1v 

No. 
result 

18123 
Specification 

the 
maximum 

+1.815V 
+o. 1v 
2.45ns 
2.45ns 

+1.815V 
+o.lV 
2.45ns 
2.451~ 

+1.815V 
+o. 1v 
2.45ns 
2.45ns 

+1.815V 
+o. 1v 
2.4511s 
2.45ns 

+1.815V 
+o. 1v 
2.45ns 
2.45ns 

+1.815V 
+o. 1v 
2.45ns 

2 . 4 5 ~ ~  
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APPENDIX 

MLT163020B Pulse Pattern G ~ I  

Test name 

Data output interface test 
(continued) 

5) VARlevell(50 52 to GND) 
ch4 : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-9W) 
Tf(l0-90%) 

ch6 : VOH 
VOL 
Tr(l0-90%) 
Tf(l0-90%) 

ch7 : VOH 
VOL 
Tr(l0-90%) 
~f(i0-90%) 

ch8 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chl0 : VOH 
VOL 
Tr(10-90%) 
Tf(l@90%) 

chll : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch12 : VOH 
VOL 
fi(l0-90%) 
Tf(10-90%) 

ratm Unit 
Specification 

the 
minimum 

-2.475V 
-2.75V 

No. 
result 

19/23 
Specilkation 

the 
maximum 

-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.051~ 
1.05- 

-2.025V 
-2.25V 
1.0511s 
1.0511s 
-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 

-2.025V 
-2.25V 
1.05- 
1.05- 
-2.02s 
-2.2557 
1.0511s 
1.05- 

-2.025V 
-2.25V 
1.05- 

1.051~ 

Date : - 
Measurement 

Pass or fail 
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12. Entry table of performance test result 

MLT163020B Pulse Pattern Generator Unit 

Test name 

Data output interface 
(continued) 

5) VAR level l(50 Q to GND) 
ch13 : VOH 

VOL 
Tr(10-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch16 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

Data output interface test 
(continued) 

5) VAR level 2(50 Q to GND) 
chl : VOH 

VOL 
Tr(l0-Wh) 
Tf(10-90%) 

ch2 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch3 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

ch4 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch5 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

Spec5cation 
the 

minimum 

-2.475V 
-2.75V 

-2.475V 
-2.75V 

No. 
result 

20123 
3pecjfication 

the 
maximum 

-2.025V 
-2.25V 
1.05- 
1.05- 
-2.025V 
-2.25V 
1.0511.~ 
1.0511s 

-2.025V 
-2.25V 
1.05- 
1.05- 
-2.025V 
-2.25v 
1.05- 

1.0511s 

Date : - 
Mi2smm& 
-@ 

- 
Pass or fail 
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W163020B Puke Pattern Gel 

Test name 

Data output interface test 
(continued) 

5) VAR level 2(50 Q to GND) 
ch6 : VOH 

VOL 
Tr(l0-go%? 
Tf(10-90%) 

ch7 : VOH 
VOL 
Tr(10-90%) 
~f( iego%) 

ch8 : -VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch9 : VOH 
VOL 
Tr(10-90%) 
Tf(l0-90%) 

chl0 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

chll  : VOH 
VOL 
Tr(10-90%) 
Tf(10-900/a) 

ch12 : VOH 
VOL 
Tr(l0-90%) 
Tf(10-90%) 

ch13 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch14 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

ch15 : VOH 
VOL 
Tr(10-90%) 
Tf(10-90%) 

rator Unit 
Spedhtion 

the 
minimum 

+2.25V 
+2.025V 

No. 
result 

21/23 
Spedmtion 

the 
maximum 

+2.75V 
+2.475V 
1.05- 
1 . 0 5 ~ ~  
+2.75V 
+2.475V 
1.0511s 
1.0511s 
+2.75V 
+2.475V 
1.051~ 
1.0511s 
+2.75V 
+2.475V 
1.0511s 
1.05- 
+2.75V 
+2.475V 
1.0511s 
1.0511s 
+2.75V 
+2.475V 
1.0511s 
1.0511s 
+2.75V 
+2.475V 
1.05- 
1.05- 
+2.75V 
+2.475V 
1.05- 
1.05- 
+2.75V 
+2.475V 
1.0511s 
1.05ns 
+2.75V 
+2.475V 
1.0511s 
1.0511s 

Date : - 
Meaauement 
-tY 

APPENDIX 

- 
Pass or fkil 
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12. Entry table of performance test result 

MU163020B Puke Pattern Ger 

Test name 

Data outqut interface test 
(continued) 

5) VAR level 2(50 Q to GND) 
ch16 : VOH 

VOL 
Tr(l0-90%) 
Tf(10-90%) 

Burst tmgger output interface 
test 

chl : VOH 
VOL 

ch2 : VOH 
VOL 

ch3 : VOH 
VOL 

ch4 : VOH 
VOL 

ch5 : VOH 
VOL 

ch6 : VOH 
VOL 

ch7 : VOH 
VOL 

ch8 : VOH 
VOL 

ch9 : VOH 
VOL 

chl0 : VOH 
VOL 

chl l  : VOH 
VOL 

ch12 : VOH 
VOL 

ch13 : VOH 
VOL 

ch14 : VOH 
VOL 

ch15 : VOH 
VOL 

ch16 : VOH 
VOL 

rator Unit 
Specilkation 

the 
minimum 

+2.25V 
+2.025V 

result 
No. : 22123 Date :- 

l Specification I Meanrrement 
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MU163020B Pulse Pattern G ~ I  

Test name 

AUX output interface test 
1)ECL level (50 Q to -2V) 

chl : VOH 
VOL 

ch2 : VOH 
VOL 

ch3 : VOH 
VOL 

ch4 : VOH 
VOL 

ch5 : VOH 
VOL 

ch6 : VOH 
VOL 

ch7 : VOH 
VOL 

ch8 : VOH 
VOL 

2)TIZ level 
impedance) 

chl : VOH 
VOL 

ch2 : VOH 
VOL 

ch3 : VOH 
VOL 

ch4 : VOH 
VOL 

ch5 : VOH 
VOL 

ch6 : VOH 
VOL 

ch7 : VOH 
VOL 

ch8 : VOH 
VOL 

Trigger output interface test 

rator Unit 
Specification 

the 
minimum 

-1.1v 
-1.9V 
-1.1v 
-1.9V 
-1.1v 
-1.9V 
-1.1v 
-1.9V 
-1.1v 
-1.9V 
-1.1v 
-1.9V 
-1.1v 
-1.9V 
-1.1v 
-1.9V 

4.0V 
------- 

4.0V 
------- 

4.0V 
------- 

4.0V 
------- 

4.0V 
------- 

4.0V 
-*----- 

4.0V 
------- 

4.0V 
------- 

No. 
result 

APPENDIX 

Date : - 
MfBwnm& 
uncertain@ 
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12. Entry table of performance test result 

Test position : Report No. 
Date 

The person in charge of test : 

Equipment name : MU163040B Error Detector unit 
Manufacture No. : The surroundings temperature : "C 
Power frequency : Hz Relative humidity % 

Special mention items : 

-MU163040B Error Detector Unit 

Test name 

3ynchronous output 
nterf8ce test 

1) l/1 Clock Sync 
VOH 
VOL 

2) ll8 Clock Sync 
VOH 
VOL 

Clock counter 

1)200MHz chl 
ch2 
ch3 
ch4 
ch5 
ch6 
ch6 
ch7 
ch8 
ch9 

chlO 
chll  
ch12 
ch13 

Specification 
the minimum 

result 
No. : 112 

Specification 
the maximum 

- 

- 
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APPENDIX 

MU163040B Error Detec 

Test name 

Clock counter test 
(continued) 

2)lOkFh chl 
ch2 
ch3 
ch4 
ch5 
ch6 
ch6 
ch7 
ch8 
ch9 

chl0 
chll 
ch12 
ch13 
ch14 
ch15 

)r Unit 
SpeciEication 
the minimum 

212 
Sp&tion 

the maximum Pass or fail 
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12. Entry table of performance test result 
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Anritsu Service and Sales offices 

Argentina 
MULTIRADIO S.A. 
Av. Cordoba, 4860 Buenos Aires, 
C1414BAT, Argentina 
TEL: +55-4779-5522 
FAX: +55-4779-5510 

Brazil 
ANRITSU ELETRONICA LTDA. 
Praia de Botafogo 440, Sala 2401 -Bota 
CEP 22250-040, Rio de Janeiro, RJ, Brazil 
TEL: +55-21-5276922 

. I 
FAX: +55-21-537-1456 

ANRITSU ELETR~NICA LTDA. 
(SAO PAUL0 BRANCH OFFICE) 
P r a ~ a  Amadeu Arnaral27,Primera Andar, 
Conj. 11, 12, 13, 14, Liberdade, S&o 
Paulo, SP, Brazil CEP 01327-010 
TEL: +55-11-283-2511 
FAX: +55-11-288-6940 

Canada 
ANRITSU ELECTRONICS LIMITED 
(OTTAWA OFFICE) 
700 Silver Seven Road, Suite 120, Kanata, 
ON K2V 1 C3, Canada 
TEL: +1-613-591-2003 
FAX: +1-613-591-1006 

Chile 
SISTEMAS DE INSTRUMENTACION 
LTDA. 
Concha y Toro 65, Stgo Centro 
Santiago, Chile 51 880 

/ - i  TEL: +56-2-6960031 
\ FAX: +56-2-6969665 

Colombia 
RENTAMETRIC LTDA. 
Calle 24 No. 32-67, Apartado: 23030 
Santafe de Bogota, D.C. Colombia 
TEL: +57-1-269-6555 
FAX: +57-1-269-0191 

Costa Rica 
SONIVISION, S.A. 
P.O. Box 620-1000, San Jose, Costa Rica 
TEL: +506-231-5685 
FAX: +506-231-6531 

Ecuador 
EQUITRONICS S.A. 
Belgica N-32 Hy Av. De Los Shyris, 
Edificio IVSEMON PARK, Suite 48, Quito, 
Ecuador 
TEL: +593-2-255-396 
FAX: +593-2-255-396 

El Salvador 
EMPRESA DE COMERCIO EXTERIOR 
S.A. DE C.V. 
Centro Cornercial Feria Rosa, Alameda 
Dr. Manuel Enrique Araujo, Edificio H, 
Local 31 5 San Salvador, El Salvador 
TEL: +503-243-3924 
FAX: +503-243-3925 

Guatemala 
IMPELSA. 
4a Calle 1-15 Zong 10 Guatemala, C.A. 
01 01 0, Guatemala 
TEL: +502-360-5135 
FAX: +502-360-5217 

Mexico 
SlHlKATRONlCS rnmWAVE S.A. DE 
C.V. 
Luz Saviiion 9-701, Col. Del Valle, C.P. 
03100, Mexico, D.F., Mexico 
TEL: +52-5-5437313 
FAX: +52-5-5437317 

Paraguay 
DATALAB S.R.L. 
Avda. Artigas No 1645 Edificio "DataLab" 
Asuncion, Paraguay 
TEL: +595-21-20-9126 
FAX: +595-21-20-9127 

Peru 
ELETELSE S.A. 
AV Canaval Moreyra 748, San lsidro, 
Lima 27, Peru 
TEL: +51-1-224-2514 
FAX: +51-1-224-8148 

U.S.A. 
ANRITSU COMPANY 
NORTH AMERICAN REGION 
OPERATIONS HEADQUARTERS, 
SALES AND SERVICE 
1155 East Collins Blvd., Richardson, 
TX 75081, U.S.A. 
Toll Free: 1 -800-ANRITSU (267-4878) 
TEL: +1-972-644-1 777 
FAX: +1-972-671-1877 

ANRITSU COMPANY 
CORPORATE OFFICES 
490 Jarvis Drive, Morgan Hill, 
CA 95037-2809, U.S.A. 
Toll Free: 1 -800-ANRITSU (267-4878) 
TEL: +1-408-778-2OOO 
FAX: +1-408-776-1744 

ANRITSU COMPANY 
SALES AND SERVICE, NJ OFFICE 
10 New Maple Avenue, Unit 305, 
P. 0 .  BOX 836, 
Pine Brook, NJ 07058-0836, U.S.A. 
Toll Free: 1-800-ANRITSU (267-4878) 
TEL: +1 -973-227-8999 
FAX: +I -973-575-0092 

ANRITSU COMPANY 
SALES AND SERVICE, FL OFFICE 
312 W. First Street, Suite 300, Sanford, 
FL 32771, U.S.A. 
Toll Free: 1-800-ANRITSU (267-4878) 
TEL: +1-407-321-5130 
FAX: +1 -407-330-201 8 

ANRITSU COMPANY 
SALES AND SERVICE, GA OFFICE 
4625 Alexander Drive, Alpharetta, 
GA 30022, USA.  
Toll Free: 1-800-ANRITSU (267-4878) 
TEL: +1-678-566-0454 
FAX: +1-678-566-1776 

Uruguay 
CABONORTE S.A. 
Colonia 1900, Esc. 603, Montevideo, 
Uruguay 
TEL: +598-2-430522 
FAX: +598-2-418594 

Venezuela 
RADIOCOMUNICACIONES CRUZ, C.A. 
Calle La Colina Quinta. Elison, Frente al 
teatro Alberto Mateo Caracas 1050, 
Venezuela 
TEL: +58-2-793-2322 
FAX: +58-2-793-3429 

Austria 
WIEN-SCHALL GmbH 
Krichbaumgasse 25, A-1 120 Vienna, 
Austria 
TEL: +43-1-81155140 
FAX: +43-1-81155180 

Belgium 
ANRITSU GmbH 
Grafenberger Allee 54-56, 40237 
Dusseldorf, Germany 
Local phone: 0800-90001 (toll free) 
TEL: +49-211-96855-0 
FAX: +49-211-96855-55 

Bulgaria 
ELSINCO Representation OFFICE Sofia 
h.e. Strelbishte, str. Kotlenski Prohod, 
bl. 96/6/14, BG-1408 Sofia, Bulgaria 
TEL: +359-2-958-1245 
FAX: +359-2-958-1698 

Croatia 
ELSINCO REPRESENTATION OFFICE 
ZAGREB 
Savska 66 HR-10000 Zagreb, Croatia 
TEL: +385-1-6312-477 
FAX: +385-1-6312-488 
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Czech Republic 
ELSINCO PRAHA SPOL S.R.O. 
Novodvorska 994, CZ-142 21 Praha, 
4-Branik, Czech Republic 
TEL: +420-2-4149-0147 
FAX: +420-2-4447-2169 

ELSINCO PRAHA SPOL S.R.O. 
(BRNO BRANCH OFFICE) 
Strma 19, CZ-616 00 Brno, Czech 
Republic 
TEL: +420-5-4142-7211 
FAX: +420-5-4142-7219 

Denmark 
ANRITSU AB 
(DENMARK BRANCH OFFICE) 
Tonsbakken 10, DK 2740, Skovlunde, 
Denmark 
TEL: +45-44502160 
FAX: +45-44502170 

Finland 
ANRITSU AB 
(FINLAND BRANCH OFFICE) 
Piispanportti 9, FIN-02240 Espoo, Finland 
TEL: +358-9-435-522-0 
FAX: +358-9-435-522-50 

France 
ANRITSU S.A. 
9, Avenue du Quebec Z.A. de 
Courtabceuf, 91951 Les Ulis Cedex, 
France 
TEL: +33-1-60-92-15-50 
FAX: +33-1-64-46-10-65 

ANRITSU S.A. 
(TOULOUSE OFFICE) 
Bureau de Toulouse Region Centre Sud 
Ouest, France 
TEL: +33-5-62070484 
FAX: +33-5-62070668 

ANRITSU S.A. 
(TOULON OFFICE) 
Bureau de Toulon Region Centre Sud Est, 
France 
TEL: +33-4-94040264 
FAX: +33-4-94040265 

ANRITSU S.A. 
(RENNES OFFICE) 
Bureau de Rennes Region Ouest, France 
TEL: +33-2-99521214 
FAX: +33-2-99521224 

Germany 
ANRITSU GmbH 
Grafenberger Allee 54-56,40237 
Dijsseldorf, Germany 
TEL: +49-211-96855-0 
FAX: +49-211-96855-55 

ANRITSU GmbH 
(SALES CENTER SOUTH) 

An der Steinernen Briicke 1, 85757 
Karlsfield, Germany 
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TEL: +49-8131-3825-0 
FAX: +49-8131-3825-95 

Greece 
KOSTAS KARAYANNIS SA 
58 Kapodistriou str, GR-142 35 Nea lonia, 
Athens, Greece 
TEL: +30-1-680-0460-4 
FAX: +30-1-685-3522 

Hungary 
ELSINCO BUDAPEST KFT 
Pannonia utca 8. IVII., H-1136 Budapest, 
Hungary 
TEL: +36-1-339-0000 
FAX: +36-1-339-4444 

Ireland 
PEMA LTD. 
Dromiskin, Dundalk, Co. Louth, Ireland 
TEL: +353-42-72899 
FAX: +353-42-72376 

ltaly 
ANRITSU S.p.A. 
Via Elio Vittorini, 129, 00144 Roma EUR, 
ltaly 
TEL: +39-06-509 971 1 
FAX: +39-06-502-24-25 

ANRITSU S.p.A. 
(Milano OFFICE) 
C.D. Colleoni, Via Paracelso, 4 20041 
AGRATE B.ZA (MI), ltaly 
TEL: +39-039-605-7021 
FAX: +39-039-605-63-96 

Norway 
ANRITSU AB 
(NORWAY BRANCH OFFICE) 
Leangbukta 40 1370 Asker, Norway 
MAIL: Postboks 188, 1371 Asker, Norway 
TEL: +47-66-901190 
FAX: +47-66-901212 

Poland 
ELSINCO POLSKA SP. Z.O.O 
ul Gdanska 50, 01-691 Warszawa, Poland 
TEL: +48-22-39-832-4042 (Sat Link) 
FAX: +48-22-832-2238 

Portugal 
OMNITECNICA S.A. 
Estrada de Alfragide 23, 2720-015 
Amadora, Portugal 
TEL: +351-21-472-12-00 
FAX: +35 1-21 -472-1 2-70 (Sales) 

Slovakia 
ELSINCO SLOVENSKO S.R.0 
Kudlakova 4, SK-844 15 Bratislava, 
Slovakia 
TEL: +421 7 6428 41 65 
FAX: +421 7 6428 44 54 

ELSINCO SLOVENSKO S.R.0 
(KOSICE BRANCH OFFICE) 
Florianska 16, SK-043 13 Kosice, Slovakia 
TEL: +421 95 62 26 729 
FAX: +421 95 62 26 729 
CONTACT: Mr. lgor Domorak, 

Branch Office Manager 

Slovenia 
ELSINCO D.O.O. 
Dalrnatinova 2, SI-1000 Ljublijana, 
Slovenia 
TEL: +386-61-133-62-77 
FAX: +386-61-317-397 

Spain 
ANRITSU ELECTRONICA, S.A. 
Europa Empresarial Edificio Londres. 
Planta 1. Oficina 6 CI Playa de Liencres, 2 
28230 Las Rozas. Madrid, Spain 
TEL: +34-91-6404460 
FAX: +34-90-6404461 

Sweden 
ANRITSU AB 
Botvid Center, Fittja Backe 1-3 145 
84, Stockholm, Sweden 
TEL: +46-8-534-70700 
FAX: +46-8-534-70730 

Switzerland 
ANRITSU LIMITED EUROPEAN 
SALES DEVELOPMENT CENTRE 
200 Capability Green, Luton, LU1 3LU, 
United Kingdom 
TEL: +44-1582-433-340 
FAX: +44-1582-433-319 

United Kingdom 
ANRITSU LTD. 
200 Capability Green, Luton, Bedfordshire, 
LU1 3LU, United Kingdom 
TEL: +44-1582-433200 
FAX: +44-1582-731303 

ANRITSU LTD. 
(MANCHESTER OFFICE) 
Landmark House, Station Road, Cheadle 
Hulme, Cheshire SK8 7BS, United 
Kingdom 
TEL: +44-161-488-4990 
FAX: +44-161-486-9064 

ANRITSU LTD. 
(BRISTOL OFFICE) 
1230 Aztec West, Almondsbury, Bristol 
BS12 4SG, United Kingdom 
TEL: +44-1454-615252 
FAX: +44-1454-618017 

ANRITSU LTD. 
(LIVINGSTON OFFICE) 
Unit 1, Knightsridge Industrial Estate, 
Turnbull Way, Knightsridge, 
Livingston EH54 8RB, United Kingdom 
TEL: +44-I506-436lll 
FAX: +44-1506-436112 
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Australia 
ANRITSU PTY LTD. 
Unit 31170 Forster Road, Mount. Waverley, 
Vic., 3149, Australia 
TEL: +61-3-9558-8177 
FAX: +61-3-9558-8255 

ANRITSU PTY. LTD. 
(SYDNEY BRANCH OFFICE) 
Suite 2111A Ashley Lane, 
Westmead NSW 2145, Australia 
TEL: +61-2-9635-0800 

/--% 
FAX: +61-2-9635-0899 ' Bahrain 
BASMATECH 
P. 0 .  Box 5701, Manama, Bahrain 
TEL: +973-273729 
FAX: +973-725404 

China 
ANRITSU COMPANY LTD. 
(HONG KONG OFFICE) 
Suite 719, 7/F, Chinachem Golden Plaza, 
77 Mody Road, Tsimshatsui East, 
Kowloon, P.R. China 
TEL: +852-2301-4980 
FAX: +852-2301-3545 

ANRITSU COMPANY LTD. 
(BEIJING OFFICE) 
Room No. 1515, Beijing Fourtune Building, 
5 Dong-San-Huan-Bei-lu, Chao-Yang 
District, Beijing 100004, P.R. China 
TEL: +86-10-6590-9230 to 9234 
FAX: +86-10-6590-9235 

ANRITSU COMPANY LTD. 
(SHANGHAI OFFICE) 
Room 1807-1 81 0, Tower A CITY CENTER 
of Shanghai 
No. 100 ZunYi Road 200051 P.R.China 
TEL: +86-021-6237-0898 
FAX: +86-021-6237-0899 

ANRITSU COMPANY LTD. 
(GUANGZHOU OFFICE) 
Room 3008-9,7/F 30/F., Dongshan Plaza, 
69 XianLie Zhong Road, Central, 
Guangzhou 510095, P.R. China 
TEL: +86-20-8732-2231 
FAX: +86-20-8732-2230 

ANRITSU COMPANY LTD. 
(CHENGDU OFFICE) 
Block E, 26/F., New Times Square (Xin 
Shi Guang Chang), No. 42, Wen Wu Lu, 
XinHua Street Chengdu, 610017, P.R. 
China 
TEL: +86-28-65l-OOll,OO22,OO33 
FAX: +86-28-651-0055 

ANRITSU COMPANY LTD. 
(XI'AN OFFICE) 
No. 2104, Hua Yuan Building Gao Xin 
Road II, High-Technic Development Zone, 
Xi'an 710075, P.R. China 
TEL: +86-29-8484465,8479813,8472712 
FAX: +86-29-8484455 

ANRITSU COMPANY LTD. 
(SHENZHEN OFFICE) 
Room 1505, Building A, World Trade 
Plaza, 
Fuhong Rd., Shenzhen 518033, P.R. 
China 
TEL: +86-755-366-2848,2847 
FAX: +86-755-366-2849 

ANRITSU COMPANY LTD. 
(CHONGQING OFFICE) 
Unit 9, 3F, Chongqing Marriott Hotel Office 
Tower, Chongqing 400010, P.R. China 
TEL: +86-23-6383-0218,0228 
FAX: +86-6383-0238 

Anritsu Electronics (Shanghai) 
CO.,LTD. (SERVICE OFFICE) 
2F, Room B, 52 Section Factory Building 
No.516 Fu Te Road (N) 
Waigaoquiao Free Trade Zone 
Pudong, Shanghai 200131, P.R. China 
TEL: +86-21-5868-0688 

ANRITSU COMPANY LTD. 
(SHENYANG OFFICE) 
Room 2-185, City Plaza Shenyang 
206 Nanjing North Street, Heping District 
Shenyang 110001 P.R. China 
TEL: +86-24-23341178 1 +86-24 23341 799 
FAX: +86-24-23342838 

ANRITSU COMPANY LTD. 
(WUHAN OFFICE) 
ZhongNan Plaza A1 803 
No.9 ZhongNan Road, WuChang District 
WuHan HuBei 430072 P.R. China 
TEL: +86-2787713355 
FAX: +86-2787713366 

Cyprus 
CHRIS RADIOVISION LTD. 
23 Crete Street, T.T. 1061 
P. 0. Box 21 989,151 SNicosia, Cyprus 
TEL: +357-2-766121 
FAX: +357-2-765177 

Egypt 
GIZA SYSTEMS ENGINEERING S.A.E 
17 Teeba Street Mohandeseen P.O. Box 
317 Dokki-Cairo 1231 1, Egypt 
TEL: +20-2-3368095 
FAX: +20-2-3385799 

lndonesia 
PT. SUBUR SAKTl PUTERA 
Graha Astri Aniela Angun, JI. Tanah 
Abang 111115, Jakarta 10160, lndonesia 
TEL: +62-21-352-4828 
FAX: +62-21-352-4831 

Israel 
TECH-CENT LTD. 
P. 0 .  Box 43259 (Mailing Address), 
Tel-Aviv 61430 Israel, Street Address: 
Raul Valenberg 4 Ramat Haahayal, Tel- 
Aviv 6971 0, Israel 
TEL: +972-36-478563 
FAX: +972-36-478334 

Korea 
ANRITSU CORPORATION LTD. 
(SEOUL OFFICE, SERVICE CENTER) 
8F Hyun Juk Bldg. 832-41, Yeoksam- 
dong, Kangnam-ku, Seoul, 135-080, Korea 
TEL: +82-2-553-6603 
FAX: +82-2-553-6604 to 6605 

ANRITSU CORPORATION LTD. 
(DAEJEON OFFICE) 
Room1 503, Dong-a Officetel 538-8, 
Bangmyung-Dong, Yusong-gu, Taejeon, 
305-301, Korea 
TEL: +82-2-828-7783 
FAX: +82-2-828-7785 

Kuwait 
TAREQ COMPANY 
P.O. Box 20506 Safat, 13066 Safat, 
Kuwait 
TEL: +965-431-0615 
FAX: +965-431-4085 

Malaysia 
O'CONNOR'S ENGINEERING SDN BHD 
3rd Floor Bangnan O'Connor, 13 Jalan 
223, 46100 Petaling Jaya, 
Selangor Darul Ehsan, Malaysia 
TEL: +60-3-753-8400 
FAX: +60-30-757-7871 

Morroco 
SEDEL 
24, 26, Bd, Resistance, Casablanca, 
Morroco 
TEL: +212-2-302444 
FAX: +212-2-449311 

Nepal 
BR INTERNATIONAL PVT. LTD. 
P. 0. Box 60, Tamrakar Comm. Bldg., 
Bhotebahal Kathmandu, Nepal 
TEL: +977-1-224-706 
FAX: +977-1-227-956 

New Zealand 
NILSEN TECHNOLOGIES 
(AUCKLAND OFFICE) 
P. 0. Box 9613, New market Unit 4, 
Ambury Court, 1 Porters Ave, Eden 
Terrace Auckland, New Zealand 
TEL: +64-9-309-2464 
FAX: +64-9-309-2968 
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NILSEN TECHNOLOGIES 
(WELLINGTON OFFICE) 
35 Ulric Street, Plimmerton Wellington, 
New Zealand 
TEL: +64-4-233-9116 
FAX: +64-4-233-8366 

Oman 
NATIONAL PROJECTS AND 
TECHNOLOGY COMPANY L.L.C 
P. 0 .  Box 97, Wadi Al Kabir, Postal Code 
117, Sultanate of Oman 
TEL: +968-793741 
FAX: +968-796158 

Pakistan 
AETCO 
Zia Chambers, 25-Mcleod road, Lahore 
54000, Pakistan 
TEL: +92-42-722l7l6,73llO35 
FAX: +92-42-7221456 

SUPERIOR ELECTRONICS 
ASSOCIATED 
B-98 Block H, North Nasimabad, 
Karachi-33, Pakistan 
TEL: +92-21-613655 

Philippines 
SALRITSU INTERNATIONAL TRADING 
CORPORATION 
5QB ODC International Plaza 
Condominium, 219 Salcedo St., Legaspi 
Village, Makati City 1229, Philippines 
TEL: +632-816-2646, 893-8998 
FAX: +632-815-0986 

Puerto Rico 
CARIBBEAN DATA SYSTEM 
636, San Patricio Ave. San Juan, 
PR00920-4507, Puerto Rico 
TEL: +1-787-774-6969 
FAX: +I -787-774-6973 

Qatar 
QATAR COMMUNICATIONS LTD. 
P. 0. Box 2481, Doha Qatar 
TEL: +974-4-424347 
FAX: +974-4-324777 

Saudi Arabia 
A. RAJAB & A. SlLSlLAH & CO. 
P. 0. Box 203, Jeddah 2141 1, Saudi 
Arabia 
TEL: +966-2-6610006 
FAX: +966-2-6610558 

ELECTRONIC EQUIPMENT 
MARKETING CO. 
P. 0 .  Box 3750, Riyadh, 1 1  481, 
Saudi Arabia 
TEL: +966-3-887-0218 
FAX: +966-3-887-0268 

Singapore 
ANRITSU PTE. LTD. 
10, Hoe Chiang Road #07-01/02, Keppel 
Towers, Singapore 08931 5 
TEL: +65-6282-2400 
FAX: +65-6282-2533 

South Africa 
ETECSA (PTY) LTD. 
12 Surrey Square Office Park, 330 Surrey 
Avenue, Femdale, 2194 Randburg, 
South Africa (P. 0 .  Box 4231 Randburg, 
2125 South Africa) 
TEL: +27-11-787-7200 
FAX: +27-11-787-0446 

Sri Lanka 
INFOTECHS LIMITED 
441, Alwitigala Mawatha, Colombo, 
Sri Lanka 
TEL: +94-1-598237 
FAX: +94-1-598112 

Taiwan 
ANRITSU COMPANY, INC. 
(TAIPEI OFFICE) 
7F, No. 316, Sec. 1, NeiHu Rd., Taipei, 
Taiwan 
Phone: +886-2-8751-1816 
F a :  +886-2-8751-1817 

ANRITSU COMPANY, INC. 
(HSINCHU OFFICE) 
1 1  F-3,270, Sec. 1, Kuang-Fu Rd., 
Hsinchu, Taiwan 
TEL: +886-3-563-6601, 6602,6603 
FAX: +886-3-564-5819 

Thailand 
JASMINE TELECOM SYSTEMS CO., 
LTD. 
200 Moo 4, 9th Floor, Chaengwatana 
Road, Tambon Pakkret, Amphoe Pakkret, 
Nonthaburi 1 1  120, Thailand 
TEL: +66-2-502-3240,3000 
FAX: +66-2-962-2521 

Turkey 
INTER INTRADE BlLGlSAYAR 
ELEKTRONIK SAN. TIC. AS. 
Egitim Mah. Poyraz Sok., Sadikoglu Is 
Merkezi 1, No: 11, Kadikoy Istanbul, 
Turkey 
TEL: +90-216-4144758 
FAX: +SO-21 6-4144762 

TEST 
Sehit Adem Yavuz Sokak No. 14/15 
06640, Kizilay-Ankara, Turkey 
TEL: +90-312-419-3688 
FAX: +90-3l2-4l9-4099 

United Arab Emirates 
UTMOST ELECTRONICS TRADING 
L.L.C. 
(ABU DHABl BRANCH) 
P. 0. Box: 41 175, Abu Dhabi, 
United Arab Emirates 
TEL: +971-2-6458909 
FAX: +971-2-6458907 

Vietnam 
SYSTEM & TECHNOLOGIES VETNAM 
LTD. 
Unit # 8236, Binh Minh Hotel 27 Ly Thai 
To Str Hanoi, Vietnam 
TEL: +84-48.264.728 
FAX: +84-49.344.111 

Zimbabwe 
MARTWELL ELECTRONICS (PVT) LTD. 
P.O. Box CH 857 Chisipite Harare, 
Zimbabwe 
TEL: +263-4-494928 
FAX: +263-4-494927 

Japan 
ANRITSU CORPORATION 
5-10-27 Minami-azabu, Minato-ku, 
Tokyo 106-8570, Japan 
TEL: +8l-3-3446-llll 
FAX: +81-3-3442-0235 
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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 


