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- Safety Sym bols

To prevent the risk of personal injury or loss related to equipment malfunetion, Anritsu Corporation
uses the following safety symbols to indicate safety-related information. Insure thai you clearly
understand the meanings of the symbols BEFORE using the equipment.

Symbols used in manual

This indicates a very dangerous procedure that could result in serious injury or
DANGER .
death if net performed properly.

This indicates a hazardous procedure that could result in serious injury or death

WARNING ~ if not performed properly.
This indicates a hazardous procedure or danger that could result in lighi-to-
CAUTICN severe injury, or loss related o equipment malfunetion, if proper precautions are

not taken.

Safety Symbols Used on Equipment and in Manual

{Some or all of the following five symbols may not be used on all Anritsu equipment. In addition,
there may be other labels attached to produets which are not shown in the diagrams in this manual.)
The following safety symbols are used inside or on the equipment near operation locations to provide
information about safety items and operation precautions. Insure that you clearly understand the
meanings of the symbols and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation, The prohibited operation is indicated
symbolically in or near the barred eircle.

This indicates an obligatory safety precaution. The obligatory operation is
indicated symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically in or
near the triangle. '

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

@ zg These indicate that the marked part should be recycled.
\ .
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Repair

For Safety

WARNING A

Falling Over

WARNING

Always refer to the operation manual when working near
locations at which the alert mark shown on the left is
attached. if the operation, etc., is performed without heeding
the advice in the operation manual, there is a risk of personal
injury. in addition, the equipment performance may be
reduced.

Moreover, this alert mark is sometimes used with other marks
and descriptions indicating other dangers.

When supplying power to this equipment, connect the
accessory 3-pin power cord to a 3-pin grounded power outlet.
f & grounded 3-pin outiet is not available, before supplying
power to the equipment, use a conversion adapter and
ground the green wire, or connect the frame ground on the
rear panel of the equipment to ground. If power is supplied
without grounding the equipment, there is a risk of receiving
a severe or fatal electric shock.

This equipment cannot be repaired by the user. DO NOT
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. There 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.

This equipment should be used in the correct position. If the
cabinet is turned on its side, etc., it will be unstable and may
be damaged if it fails over as a result of receiving a slight
mechanical shock.




For Safety

CAUTION

1. Before changing the fuses, ALWAYS remove the power cord

from the poweroutlet and repiace the blown fuses. Always

Changing Fuse use new fuses of the type and rating specified on the fuse
marking on the rear panel of the cabinet.

T5A250V or T3.15A250V indicates a time-lag fuse.

There is risk of receiving a fatal etectric shock if the fuses are

CAUTION A\

replaced with the power cord connected.
2. Keep the power supply and cooling fan free of dust.

# Clean the power inlet regularly. If dust accumulates around
the power pins, thereis a risk of fire.

Cleaning ® Keep the cooling fan clean so that the ventilation holes are

not obstructed. If the ventilation is obstructed, the cabinet
may overheat and catch fire.

.......iv.__




Equipment Certificate

Anritsu Corporation certifies that fhis equipment was tested before
shipment using calibrated measuring instruments with direct traceability
to public testing organizations recognized by national research laboratories
including the Electrotechnical Laboratory, the Nafional Research
Laboratory and the Communication Research laboratory, and was found fo
meet the published specifications.

Anritsu Warranty

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

® The fault is outside the scope of the warranty conditions deseribed in
the operation manual.

® The fault is due to misoperation, misuse, or unauthorized
modification or repair of the equipment by the customer.

® The faultis due to severe usage clearly exceeding normal usage.

® The fault is due to improper or insufficient maintenance by the
customer. '

® The fault is due to natural disaster including fire, flooding and
earthquake, etc.

® The fault is due to use of non-specified peripheral equipment,
peripheral parts, consumables, ete. ' ‘

® The fault is due to use of a non-specified power supply or in a non-
specified installation loeation.

In addition, this warranty is valid only for the original equipment
purchaser. It isnot transferable if the equipment is resold.

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

Anritsu Corporation Contact

If this equipment develops a fault, contact the head office of Anritsu
Corporation at the address in the operation manual, or your nearest sales or
service office listed on the following pages.



The power for memory back-up is supplied by a Poly-carbomonofluoride
Lithium Battery. This battery should only be replaced by a battery of the same
type; since replacement can only be made by Anritsu, contact the nearest
Anritsu representative when replacement is required.

At the end of it’s life, the battery should be recycled or disposed properly.

Note: The battery life is about 7 years. Early battery replacement is
recommended.

\

.........vi........



Note 1:

1. The instrument is operable on a voltage of 85 fo 132 Vac or 170 to 250 Vac by changing the
connections on the power supply circuit.

The voliage and current ratings are indicated on the rear panel when the instrument is shipped from
the factory.

To operate on the other voltage, change the connections on the power supply circuit. The plate on the
rear panel indicating the voltage and current ratings should be changed to the appropriate one.
Order the plate from ANRITSU CORPORATION if needed.

2. In this manual, the power supply veoltage and current ratings are represented by **¥Vac and **#A,
respectively.

3. The relationship between power supply voltage and current ratings is shown below.

**Vac ***A

35t0132V 5A

170t 250V 3.15A

Note 2:

Trademarks

IBM is the registered trademark of International Business Machines Corporation.
IBM PC and PC DOS are trademarks of International Business Machines Corporation.
Miecrosoft QuickBASIC is a trademark of Microsoft Corporation.

GPIB-PC is a trademark of National Instruments Corporation.
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Power Line Fuse Protection

For safety, Anritsu products have either one or two fuses in the AC power lines as
requested by the customer when ordering.

Single fuse: A fuse is inserted in one of the AC power lines.

Double fuse: A fuse is inserted in each of the AC power lines.

Example: An example of the double fuse is shown below:

Fuse Holders
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SECTION 1
GENERAL

1.1 Operation Manual Composition

The MDG420A operation manual is divided into VOLUME 1 and VOLUME 2. VOLUME 1 contains’
the information necessary to operate and make measurements with the MD64204.

VOLUME 2 explains the menus and remote control commands in detail. Refer to it as required.
Both volumes are for the MD8420A main frame. For detailed information regarding the plug-in
units, refer to the manual for each unit.

VOLUME 1 and VOLUME 2 consist of the following sections:

VOLUME 1 (OPERATION)
SECTION1 GENERAL
SECTION2  OPERATION
SECTION3  MEASUREMENT
SECTION4  APPLICATION
SECTIONS  REMOTE CONTROL
SECTION6  PRINCIPLE OF OPERATION
SECTION7  SIMPLE OPERATION CHECKS
SECTION8  STORAGE ANDTRANSPORTATION
APPENDIX A ABBREVIATIONS
APPENDIX B TABLE OF DATA CODES

VOLUME 2 (REFERENCE)
SECTIONI  REMOTE CONTROL COMMANDS REFERENCE
SECTION2  RESPONSE DATA REFERENCE
SECTION3  MENU REFERENCE
APPENDIX A ABBREVIATIONS



1.2

Whatis the MD6420A?

The MD8420A Data Transmission Analyzer is a measuring instrument for evaluation,
maintenance, and construction of lines and terminal equipment. It can be used with a wide range of
interfaces, from low-speed modems to high-speed digital iines, via different plug-in units.

{1)
]

»

®

®*® & e & @

(2)

Measurement functions

Error measurement

DC veltage measurement

Frequency measurement

Line interval measurement

Transmission delay measurement

Pattern data transmission and word tracing

Long-term collection and analysis of error measurement data (MD0633A Error Analyzer Unit)
Distortion measurement (MD0O630A Distortion Measure Unit)
Analog level and frequency measurement (MD0627A Analog Uni$)
Digital level measurement (MD0630B CODEC Unit)

Jitter generation/detection (MDO0832A/B/C Jitter Unit)

Features

Can measure a variety of devices from low-speed modems to high-speed digital lines
Can be configured to a variety of communications protocols via CCITT V, X, G, and I series
plug-in units.

Can perform measurements between signals from different interfaces
When different interfaces are used for sending and receiving, measurements can be performed
between these different interfaces. Up to five plug-in units can be installed.

Simultaneous error measurement of various error parameters

The error count {bit error, parity error, CRC error, and code error, etc.) error rate, block error
count, block error rate, background error count, background bit error rate (BBER), US, AT,
%AT, %US, SES, %SES, DM, %DM, ES %ES, EFS, %EFS, clock slip count, synchronization
loss count, and alarm generation times (signal loss, AIS, etc.) can be measured simultaneously.

Up to 28 different measurement items can be displayed on a single screen

Data will not be lost if a power failure occurs during measurement

1If an AC power failure occurs during error measurements, all data obtained prior to the failure
is recalled from memory and measurement is automatically continued when power is
resupplied.

Convenient one-touch recall of measurement settings

The settings for a measurement can be stored in memory, then recalled with the push of a key,
if subsequent measurements require the same settings.

The BEFORE POWER-OFF function key allows one-touch recall of the screen used
immediately before power-off.



¢ Storage and statistical analysis of error measurement data
When the MD0633A Error Analyze Unit is used, the error measurement data can be saved.
The results of stored data analyses can be displayed as a histogram,

¢ Optional selection of print items
The measurement conditions and measured results can be printed on the built-in printer.
During error measurement, print-out is automatically performed whenever an error/alarm
oceurs and at the end of measurement. :
The items to be printed can be selected.



1.3 Composition |
1.3.1

Standard composition

The standard composition of the MD6420A Data Transmission Analyzer is shown in Table 1-1.

Table 1-1 Standard Composition

Model
Item N“m%%gr Name Qty. Remarks
Number
Instr.ument MD6420A | Data Transmission Analyzer 1
Accessories J6017 Power cord 1
70013 Fuse,5 A 2 T5A250 V (only for 85 to
132 Vac)
Foo12 Fuse,3.156 A 9 T3.15A 250V (only for
170 t0 250 V ae)
Z0O31A Printer paper 2rolls |
B0301 Protective cover 1
WO0618AE | Operation manual 1 Volumes 1 and 2
1.3.2  Options

The options of the MD6420A Data Transmission Analyzer is shown in Table 1-2.

Table 1-2 Options

Model Number Name Remarks
MD6420A-01 | Send-Pattern Sync. Signal Video signal output becomes
Qutput disabled.
MD64204-02 | 32 kByte memory size for word | Word pattern length 2 to 32768
pattern bytes.
Zo174 Service kit for MD6420A

1-4




1.4 Plug-In Units
1.4.1 Selection guide

Various terminals and lines can be measured with the MD8420A by inserting plug-in units into the
slots on the rear (Iinterface unit/exiension unit slots: 5, remote control unit slots: 1).

Interface units Extension units Remote controf units

@V /X Series interface

| MDO621A | V.24V 28(RS-232C)
| mpge218 |v.3s

MDGB21C | V.358{RS-449)
MDGe21D | X.20{RS-423)/
K21 (RS-422)
®G.703 Interface

-MDOB22B |G.703/G.704
1.544Mbfs Bipolar
MD0622D (G.703/G.704
6.212Mb/s Bipolar
MDG622E |G.703 84kbis

MDOB23A/AT G.703/G.704

f ® Analog interface
1
]
i
i
]
]
H
i
]
i
H
i
H
H
i
i
1
!
i
]
H
]
{ 2.048Mb/s Binglar
i
i
!
H
i
H
}
]
]
i
H
i
!
]
i
i
i
H
i
i
H
H
i

|
| MD0627A {Analog | E
13

®easurement extension P e

| MD0630A |Distortion Measure

I

i

H

H

| MD06308 |CODEC i
{MD0510D/D 1| Word Memory f
i

i

i

H

i

®rroranalysis

| MDUs33A |Error Analyze

MD0823B {G.703/G.741
8.448Mb/s Bipolar

@1.430
L_viposzsa [1430 192 kbis |
@1.4321 interface

MDO06258 1431 1.544 Mbis |
MD0625C 11.4312.048 Mbis - |
@ 7T7L Interface

|_MD0626A TTL |
@ north America
| MD0628B |DS1

interface unit/
extension unitsiots

| MD0628C {DSIC

N .
Remote controf unitsiot




The interface units and extension units can be combined as shown below.

f Extension units

Model Number/ MDOS27A /MD0630A [ MD0630B /MDO0633A / MDOB10D /MD0632A [ MD0632B [ MD0632C

Analog  /Distortion [ CODEC Error D1 Word /64 kbis 1.544 Mib/s/ 2.048 Mbi/s
Unitname Measure Analyze Memory [litter Jitter Jitter
B MDOB21A _
V.24/V.28 O O O <
{R8-232C}
MDO621B O ') O O
V.35
MD0o621C
V.36 (RS-449) ©. © _ © ©
MD9621D
X.20 (RS-423) O O o O
FX.21 (RS-422)
MD06228
G.103/G.T04 O O o 7 Q
1.544Mb/s Bipolar *
MDo6z2D
G703/ G704 O @] O
6.312Mb/s Bipolar *
MDOg22E
Inter{  G.703 64kb/s O N © © ©
face
units MDgE23A/AL
G703/G.704 O O O O
2.048Mb/s Bipolar g
MDO623B
G703/ G741 O Q Q
8.448Mb/s Bipolar *
MD0B2Z5A
1.430 182 kb/s o ® o o ©
MDO0625B
1.431 1.544 Mb/s o - O O O O
MD0625C/CL
1.431 2.048 Mb/s © . © © © ©
MDG626A
TTL. @, . C O O
MDG6288
DS1 C . O O O O
MD0628C
DS10 c © ©

*: Inthese combination, no analog-digital mode measurements can be done on the ANALOG

sCreen.



1.4.2 Interface Units

V. 24/V. 28 (RS-232C) <;%>

: SD {OO|ER
MDO621A a0 loolor

571 [COiRsS
sT2 looics
RT [COICD

56 [OQOixNs

V.24/V.28
(RS-232C)
INTERFACE

UNIT
MGO621A

Measurement object : Interfacesconforming to CCITT

V.24/V.28 (R3-232C modem, ete.)
Synchronization 1 Start-stop, asynchronous, synchronous (ST1, ST2, RT)
Data bitrate 1 ® Start-stop, asynchronous, synchronous (ST1)

50 b/s to 20 kb/s (conforms te the MDB420A spec.)

® Synchronous (ST2, RTH
50b/sto 20 kb/s

Measurement items {conforms to the MDB420A spec.) :

Error (bit, parity), DC voltage



V.35 @A

SD
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o0
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871 {00
sT2 {00
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DR ICQicn
£R {OC|CT
RS I0OITT
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70 DCE

HON

V.35

INTERFACE

UNIT
MDOE21B

Measurement object :  Interfaces conforming to CCITTV.35
Synchronization : Synchronous (8T1, 572, RT)
Data bit rate : 8T1; 50 b/s to 8.192 Mb/s (eonforms to the MD6420A spec.)

ST2; 50 b/s to 16 Mb/s
RT; 50 b/sto9Mb/s

Measurement items (conforms to the MD6420A spec.) .
Error (bit), DC voltage
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MP0621C sp [0ooolrs

: 2D oo O0O|Cs
571 OO OO0 ¢
572 (@O S6
cI
TI
NS

DR OO
ER |OC

00 0O

T0 DCE

&>
RO

(R$-449)
INTERFACE

UNIT
MDOB21C

Measurement object :  Interfaces conforming to CCITT V.36
(R3-449, V.10/V.11 modems, etc.)

Synchronization : Synchronous (ST1, 872, RT)

Data bitrate : ST1: 50 b/s to 8.192 Mb/s {conforms to the MD6420A spec.)
ST2; 50 b/s to 10 Mb/s
RT; 50b/sto 9 Mb/s

Measurement items (conforms to the MD6420A spec.) :
Error{bit), DC voliage



X. 20/X. 21
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lee)
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X.20(RS-423)
X.21(RS-422)
INTERFACE

UNIT
MDOB21D

Measurement object :  Interfaces conforming to CCITT X.20/X.21
(RS-423[V.10}, R8-422[V.11] modems, ete.)

Synchronization . Start-stop, asynchronous, synchronous (8T1, ST2, RT)

Data bitrate . @ Start-stop, asynchronous
50 b/s to 20 kb/s (conforms to the MD6420A spec.)

& Synchronous
ST1: 50b/s to 8,192 Mb/z {conforms to the MD8420A spec.)
S/8T2; 50b/s to 9 Mb/s

Measurement items (conforms to the MD6420A spec.) :

Error (bit, parity), DC voitage



G.703/G. 704 @

1.544 Mb/s Bipolar o0 OO
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G.703/G.704
1.544Mb/s
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INTERFACE
(;%?) UNTT
MDOB22B

| oo
e |

Measurement object : 1.544 Mby/s interfaces conforming to CCITT G.703/G.7T04
(D51, ESF, D4 frame, etc.)

Transmission rate: o 1.544 Mb/s {clock: self oscillation or siave oscillation)

Code rule : AMI, B8ZS, B6ZS, HDB3

Input/output impedance : 100 balance

Frame : CCIPTG.704/G.734, X .50, no frame

Data bit rate (kb/s) 1 56,64 XN(N: 1t024),2.4,4.8,9.6,48

Measurement items {conforms 1o the MD6420A spec) :

Error (bit, G.704 CRC-6 code, parity, frame mismateh)



G.703/G. 704 @

rT= FR™

6.312 Mb/s Bipolar o0 OO
O QCOCQ0

MDOe22D CKMF DT 86
QUTPUT

G.703/6.704

§.312Mb/s

BIPOLAR
INTERFACE

@ UNIT
MD06220

Measurement object : 6.312 Mb/s interfaces conforming to CCITT G.703/G.704
Transmission rate: : 6.312 Mb/s (clock: self oscillation or slave osciliation)
Code rule : AMI, B8Z5, B6Z3, HDE3

Input/output impedance : 1100 balance/75 0 unbalance

Frame : CCITT G.704, no frame

Data bit rate (kb/s) 1 56,84 N(N: 11098)

Measurement items (conforms to the MDB4204A spec.) :
Error {(bit, G.704 CRC-5 code, frame mismatch)



G. 703 64 kb/s @
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@UTPU?
e
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64kb/s
INTERFACE
UNIT
MD0B22E
Measurement object 1 64 kb/s interfaces conforming to CCITT G.703
(codirectional, contradirectional, centralized clock)
Transmission rate: 1 64 kb/s (clock: self oscillation or slave osciilation)
Coderule : AMI
Measurement items (conforms 1o the MD6420A spec.) :

Error (bit, code)
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Measurement object : 2.048 Mb/s interfaces conforming to CCITT G.703/G.704
Transmission rate: : 2.048 Mb/s (clock: self osciilation or slave oscillation)
Coderule : AMI, B8ZS, B6Z5, HDB3

Frame. : CCITT G.704, X.50, no frame

Data bit rate (kb/s) 156,64 XN (N: 1t031),2.4,48,9.6,48

Measurement items (conforms to the MD6420A spec.) :
Error (bit, G.704 CRC-4, code, frame mismatch)



G.703/G. 741
8.448 Mb/s Bipolar
MD0623B

Measurement object

Transmission rate

Code rule

Frame

Data bit rate (kb/s)
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6.703/G.741

8.448Mb/s

BIPOLAR
INTERFACE

@ UNIT
MD06238

8.448 Mb/s interfaces conforming to CCITT G.703/G.741
synchronous system

8.448 Mb/s (clock: self oscillation or slave oscillation}

: AMI, B8ZS, B6ZS, HDB3

input/output impedance

75 ) unbalance
CCITT G.741 synchronous system, X.50, no frame
56, 64X N (N: 110120}

Measurement items (conforms to the MDB420A spec.) :

Error (bit, code, frame mismateh)



1.430 192 kb/s @
rT1 rR™
MDO625A A SR B
o0 OO
oO00O0
CKMF DT $G
INJOUT 1
IN/QUT 2
I.430
192 kb/s
NTERFACE
Pt
¥DOB25A
Measurement object : 192 kb/s interface conforming to CCITT 1.430.
ISDN 2B + D interface and I 192 kb/s private line interface
Transmission rate: + 192 kb/s (clock: self oscillation or slave oscillation)
Coderule : 100% AMI
Frame - Conforms to CCITT 1.430, X.50 (Multiframe supported)
Measurement mode : TE mode, NT mode and R monitor
Data bit rate : 64 kb/s (B1, B2), 128 kb/s (2B), 144 kb/s (2B + D), 16kb/s (D)
56 kb/s, 8 kb/s, 16 kb/s, 32 kb/s, 2.4 kb/s, 4.8 kb/s, 9.6 kb/s
48 kb/s {X.50;

CODEC compression/expansion rules (MD0630B unnecessary) :
a-low, u-low Qutgoing/incoming-call procedure
CCITT 0.921/0.931 CNTT



[.431 1.544 Mb/s @

rT= rR=A

Interface Unit ' o0 OO
cC o000
VIDOG625B CXMF DT SG
ouT
puti )

INPUT B B
SG H 8
|
INJOUT {::}
©
1.431
~1.544 Mb/s

NTERFACE
UNIT
MDOg258

Measurement object o 1431 1.544 Mb/s layer 1 interface of ISDN primary hierarchy of
Japan and North America (I interface)

Transmission rate: © 1.544 Mb/s (clock: self oscillation or slave oscillation)

Code rule : AMI, B8ZS

Imput/output impedance : 100 { balanced, HIGH

Frame : CCITT 1.431 24B, 23B + D, X.50, no frame

Data bitrate {kb/s) 156, 64X N (IN: 1to 24, selectable discontinuous multiframe), 8, 16,

32,2.4,4.8,9.6,48
Measurement items (conforms to the MD6420A spec.) :

Error (bit, code, CRC-6, frame mismateh, open one bit at 56 kb/s)



1.431 2.048 Mb/s @

interface Unit o0 00

o
MDO625C/CT CXMF DT SG

INPUT

 avoun 3
v 3

SG

—
w1

IN/QUT

e __®)

1.431
2.048 Mb/s

NTERFACE
UNIT
MD0B25C

Measurement abject : 1.431 2.048 Mb/s layer 1 interface of ISDN primary hierarchy of
CEPT system (I interface)

Transmission rate: : 2.048 Mb/s (clock: self osciliation or slave oscillation)

Code rule : AMI HDB3

imput/output impedance : 120 0 balanced (MD0625C)/75 O unbalanced (MD0625C1), HIGH

Frame : CCITTI1.43131B,30B + D, X.50, noframe

Data bit rate {kb/s) : 56,84 XN (N: 1to31,selectable discontinuous multiframe), 8, 16,

32,1544,2.4,4.8,9.6,48
Measurement items (conforms to the MD8420A spec.) :

Error {bit, code, CRC-4, frame mismateh, E bit, open one bit at 56
kb/s)
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Measurement object : TTL Level input/output interface
Synchronization : Stari-stop, asynchronous, synchronous (871, ST2, RT)

Data bitrate : #& Start-stop, asynchronous
50 b/s to 20 kb/s {conforms to the MDB420A spec.)

#® Synchronous
5T1; 5GCb/sto 8.192 Mb/s (conforms to the MDB420A spec.)
STZ2;  50b/s te 10 Mb/s
RT: 50 b/s 10 9 Mb/s

Measurement iterns {conforms to the MD6420A spec.} :

Error (bit, parity)



DS1 @

FT=™ *"R™

Interface Unit -0 OO
000 C

MDQ628B __ CKMF BT SG

QUTPUT
BAL

INPYUT
BAL

D31

NTERFACE
UNIT
MBO62EB

Measurement object : DS1(T1)interface of North America
Transmission rate: ¢ 1.544 Mb/s (clock: self ascillation or slave oseillation)
Coderule : AMI, H8ZS

Imput/output impedance : 100 balanced, HIGH
imputfoutput connector @ Weco-310

Frame . ESF, SF (D4), Ft, no frame
Data bit rate (kb/s) © 56,64 X N (N: 1to24)
Measurement items {conforms 1o the MDB420A spec.) ;

Error (bit code, CRC-8, frame mismatch, open one bit at 56 kb/s),
alarm/signaling generation and monitoring, AIS, Yellow Alarm,
signaling bit (A to I
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DS1C

Interface Unit

MD0628C

Measurement object

Transmission rate:

Coderule

Imput/output impedance

Imput/output connector

Frame

Data bit rate {Mb/s)

%2

ET™ ~R™

o0 OO
CCo O

CKMF DT 54
QUTRUT
BAL

INPUT
BAL

0si1c

NTERFACE
UNIT
MD0B28C

DBS1C interface of North America

3.152 Mb/s {clock: self oscillation or glave oscillation)
AMI, H8ZS

100 2 balanced, HIGH

Weco-310

DS1C, no frame

1.544, 3.088

Measurement items {conforms to the MiD6420A spec.) :

Error (bit, code, frame, multiframe)

Stuff monitoring and ¢control:  C bit monitering, ON/QFF



1.4.3 Extension Units

N

Analog OUTPUT

MDO627A 6000
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ANALOG
UNIT
MOOB2T7A

When this unit is used with the interface units, sending/receiving and level measurement of 600 (i
analog interfaces can be performed. '

Sending Frequency : B50Hztol0kHzin 5 Hzsteps
Qutputlevel: —40t0 (0 dBmin 0.1dB steps

Receiving Frequency : 50Hzto10kHz
Inputlevel : —60to +10dBm



Distortion Measure @
MDO0O630A

DISTORTION
MEASURE

UNIT
MDCB3C0A

When this unit is used with MD06821A/B/C/D, MDU628A interface units, the bias distortion,
single-point distortion and start-stop distortion can be measured.
Single-point distortion (= 64 khy/s)

Measurement range © —49 to +49% (resolution: 1%)

Bias distortion {= 64 kb/s)
Measurement pattern © 1:1,4:1,1:4

Measurementrange : —400to +400% (resolution: 1%)
Start-stop distortion (= 19.2 kb/s)
Measurementrange : 49 to +49% (resolution: 1%)



CODEC @

MDO630B Jorce

VOICE
QUTPUT
8000

CODEC
UNIT
MC0B308

When this unit is used with the MP0622B/E or MID0633A/A1 interface units, the 64 kb/s PCM
signal digital level can be measured and signal coding/decoding can be performed for a specified
time slot.

Transmission raie ¢ B4 kb/s to 2.048 Mb/s

CODECrule o p-low, A-low (conforms to CCITT G.711)

Code tospecified timesiot ¢ Sine-wave (100 Hz to 3.9 kHz, —40to +3 dBm), voice,
external analog input

Decode from specified time siot ;: Voice monitor, external analog output



Error Analyze @

MDOB33A

ERROR
ANALYZE
(iMByte)

UNIT
MDOG633A

The measured error data and the alarm generation status can be stored in a built-in memory
(backed up by battery). These results can be displayed as hitograms.

Datamay be collected : Asa specified time interval
According to the conditions for the error data
When a measurement period is completed
Depending on the alarm conditions (FSL, SGL, PSL, ete.)

Method of display analysis © Histogram
Histogram+alarm
Trace
Distribution of errors rates relative to time intervals
Distribution of errors relative to time of oceurrence
Threshold distribution (The above items can also be printed out)



Word Memory @
MDO610D/D1 ROM NO RNOC’;* MEMORY
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ROM | MEMORY 4
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7
@WORDMEM
MDOE10D

The MD0610D provides the word pattern ROM and EEPROM: for pattern generation. Itcan
accommodate up to eight Bk byte ROMs and EEPROMS,

However, the MD0610D1 can accommodate 32 k X 8 bit ROMs and EEPROMs.



64 kb/s, 1.544 Mib/s,

2.048 Mb/s Jitter Unit

MDOB32A/B/C

SITTER
DET QUYPUT

|

EXT
CLOCK INPUT

'

CLOCK QUTPUT

CLOCK QUTPUT

MCD INPUT

N

SEND
L]

(770
©;

JITTER

&

3
JITTER

B

2.048 Mb/s
JITTER
UNIT

MDBB32C

The MD0832A/B/C are used in combination with the interface units (64 kb/s, 1.544 Mb/s, 2.048
Mb/s) to generate and analyze jitters (CCITT O.171).

Model MD0632A MDO0632B MD0632C
Data bit rate 64 kb/s 1.544 Mb/s 2.048 Mb/s
_ Modulation 2Hzto20kHz | 2Hzto50kHz | 2 Hzto 100 kHz
Jitter frequency -
generation Modulation ' '
amplitude 0.1t05.0Ulpp 10.1t010.0Ulp-p | 0.1t0 10.0 Ulp-p
Amplitude = y 2 . s .
Titser measurement - 0to5.1 Ulpp 0to10.2Ulpp | 0te10.2Ulp-p
detection Hit count .
threshold setting 0.1t025Ulp-p | 0.1%c5.0Ulpp | 0.1t05.0UIpp

Modulation mode
Auto sweep

Measurement items

Sine wave, external

Frequency, amplitude (four arbitrary points can be programmed)

Jitter amplitude, jitter gain, hit count, hit second count, maximum

jitter amplitude




1.4.4 Remote Control Units

GP-iB @

SH1 AHL 756 L3
SR1 DC1 RLL PPO
DTi €O E1
OFF ON

MDOG620A

Ab
A4
A3
A2
Al

0 i

GP-IB
REMOTE
UNIT

©

©

MG0O620A

@

GP-1B interface unit conforming to |[EEE 488.2

When this unit is inserted into the main frame and a controller (Packet V or other personal
computer) is connected to it, the MD8420A can be controlied remotely. In addition, when the
conversion connector {(sold separately) is used, the IEC-IB specified by IEC-625 can be interfaced.



RS-232C @
MDO620B §191 4
sTPl 1 1.5 2
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glol1
81116
STP| t [1.5] 2
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N
@ tMR| 7 | 8
RS-232C
MD0O62CB

Serial Interface unit conforming to EIA R5-232C

When a contreller (Packet V or other personal computer) is connected to this interface, the
MD6E420A can be remotely controlled.

Transmission rate : 1200 b/s

Synchronization mode : Siart-stop synchronization
Data bitlength : 7,8 bits

Parity : None, odd, even

Stop bitlength o 1,1.5, 2hits

Transmission procedure © None



1.4.5 Unit combination example

The MD6420A can be combined with many plug-in units to perform a variety of measurement.

Table 1-2 Unit Combination Example

Measurement ttems Unit combination

Modem MDOB21A/B/C/D, MDO06274A , MD0830A
TDM (U.S.A) MD0621A/B/C/D, MD08228 , MDO622E
CEPTTDM MD0621A/B/C/D, MD0623A/Al , MD0622E

Digital wireless communications | MDO626A

0-1MUX, 1-2MUX (Japan) MD0622E , MD0622B , MD0622D

PCM 64 kb/s voice monitor call MD0622B / MD0823A/A1, MDOG30B




1.5 Options, Optional Accessories, and Peripheral Devices (Sold Separately)

The optional accessories and Peripheral Devices are shown in Table 1-3.

Table 1-3 Optional Accessories and Peripheral Dévices

I\O/Ir%de?!'\r;& uurrr:w bb:rd Name -Remarks
B0291B Carrying case With casters
BO251F Shoulder bag
BG302 Rack mount kit
BG253 Unit housing case Accommodates 10 units
AQ00S Headset
BO254A Blank panel For interface unit
B0254B Blank panel For remote control unit
J0386 Probe for external input BNC-P-IC clip
J0135 Balanced cord, Zm I'szﬁps ‘ EVLI—;%S
J0126B Balanced ecord, 2m M{fﬁﬁz Mﬁ% 2
J0050B Balanced cord, 2m P shicldedcord  MALIS
J0127B Coaxial cable, 1m FEEE Ressay  BNGE
J0106 Coaxial cable, 2m N al
UA455A Video protter With connection cord
20047 Printer paper For UA455A, 5 rolls/set

The options of the MD68420A are shown in Table 1-4,

Table 1-4 Options

Model Number Name Remarks
MD86420A-01 Send-Pattern Syne. Signal Video signal output becomes
Output disabled.
MDE420A-02 | 32 kByte memory size for word | Word pattern lengih 2 to 32768
pattern bytes.
Z0o174 Service kit for MDB420A




1.6 Specifications
1.6.1 Operating conditions

® Operating termperaturerange 0 to 40°C

® Operating humidity range 20% to 50%

Note: Make sure that there is no condensation on the
EL display.

® Storage temperature range — 2510 T0°C

® Storage humidity range 20% to 90%

1.6.2 Send clock signal
(1) Internalclock (synchronous-ST1, asynchronous-ASYNC, start/stop-ST/SP)
Bit rate & 50b/s to 20 kb/s in 5 b/s steps
8 20 kb/s to 400 kb/s in 100 b/s steps

® 512 kb/s, 576 kbis, 672 kb/s, 768 kb/s, 1024 kb/s,
1152 kb/s, 1344 kb/s, 1536 kb/s, 1920 kb/s, 2048
kb/s, 4096 kb/s, and 8192 kb/s

Note: For ASYNC and ST/SP, bit rate is 50 b/s to 20
kb/sin 5 b/s steps

Accuracy ® Self oscillation L5 ppm

# Slaveoscillation  Subject to 8 kb/s, 64 k + 8 kb/s
external input, or receive data.
Slave oscillation range is +100
ppm or more

(2) External clock {synchronous-ST2, RT, 8, or external oscillator)
Bit rate ® 50 Db/sto 10 Mb/s

Note: Sending clock rate depends on interface unit.

1.6.3 Receive clock signal
{1} Internalclock (asynchronous-ASYNC, start/stop-ST/SP)

Bitrate ® 50, 75, 100, 110, 150, 200, 256, 300, 400, 5008, 512,
600, 768, 800, 1000, 1260, 1660, 1800, 2000, 2400,
2560, 3000, 3800, 4800, 7200, 9600, 14400, and

19200 b/s
Accuracy & Within £ 20 ppm
{2) Externalclock (synchronous-RT, S)
Bitrate + 50 b/s to 9 Mb/s



1.6.4 Send pattern
(1) Fixed pattern

(2} Pseudorandom pattern _

(3) Word pattern

1.6.5 Errorinsertion
(1) Kindsoferrors

&

AZ,1:1, 31,71, 1.7

Programmable pattern
Repetition of 8-bit pattern, 60000000 t0 1111 1111

Note: For ST/SP: 5 to 8 bits depending on data

length
For 2.048M bipolar Spare Bit: 5 bits

Zn-1 bits repetition (n: 6, 7, 9, 11, 15, 19, 20, 23)
CCITT positive/negative logic (normal/inverted)
CCITT reverse.

Zero suppression pattern {maximum number of
consecutive zeros: 14or7)

User pattern

8 bits X word length {2 to 8192)*

START, ST address of the send pattern can be set
(Manually input or read from MD0616D Word
Memory Unit)

* Option 02: 2to 32768

FOX patiern
EBCDIC (8 bits;, ASCII {7 bits}, EBCD (6 bits)
Baudot (5 bits}

Trace pattern
Traced pattern can be sent after being copied in an
internal memory for transmission

Bit

Bit + code (depends on interface unit)

Note: When CRC or parity bits are used, errors are

inserted after the CRC or parity bits are
added.
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{2) Insertion method

® Channel errors (inserted in send pattern data part)
One bit error is inserted whenever key is pressed or
" once every one-second period.

® Cyclicerror (inserted throughout send signal)
Errorrate: 2.5X 107140 1.7X 1077
{(NxX10™" N=1.0,1.1,1.3,1.5,1.7,2.0,2.5, 3.0, 4.0,
5.0,6.0,7.0,8.0,9.0)

1.6.6 Start/stop synchronization (V.24/V.28, X.20/X.21, TTL unit}

¢ Start/stop bitlength  Startbit: 1bit
Stop bit: 1, 1.5, 2 bits

® Datalength '5,6,7, 8 bits
¢ Parity none, odd
even

Note: The number of 1sin a data byte, including the
parity bit, is made an odd (odd parity) or even
(even parity).

1.6.7 Errormeasurement
(1) Detection errors

® Any error from among bit error, code error,parity
error, CRC error, and frame mismatch error can be
selected for measurement.
(The selectable error depends on the interface unit.)

(2} Error measurementitems

® Error count, error rate

® Block error count, block error rate

¢ BBE (Background Bit Error)

¢ BBER (Background Bit Error Ratio)
(3) Error performance

& US (Unavailable Seconds), %US

# AT (Avaliable Time), BAT

# SES (Severely Errored Seconds), %SES

® DM (Degraded Minutes), %DM

¢ ES (Errored Seconds), BES

¢ EPS (Errored Free Seconds), %EFS
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(4) Alarm generation count and time measurement
#® Patiern sync loss count
¢ Clock slip count
® Clock slip generation time (seeond)
o AC power failure time (second)
® Pattern sync loss time {second)
® AIS generation time (gecond)
® Frame sync loss time (second)
e X 50frame synec loss time (second)

® Inputsignal loss time (second)
{Measurement items differ depending on the
interface unit.)

(5) Measurement elapsed time

8 Elapsed time from start of measurement
0to 999 hrs 59 mins 59 s

¢ Cyclic measurement elapsed time
0 t0 999 hrs 59 mins 59 s

(6) Data Block length
® 22 - bhits{n=5t016)
® 10m bits (m=11t06)
(7} Measurement time

# Single measurement
108 bhits (n=2 40 9}, 2500 bits
1540999 hrs 59 mins 59 s

¢ Repetitive measurement
15 t0 999 hrs 5% mins 59 s

#® Manual {max. 1 year)
{8) Biterror measurement pattern

® Tixed pattern, pseudorandom pattern
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(9} Pattern sync loss detection conditions

1.6.8 Pattern trace
{1) Number of trace bytes

(2) Tracestart conditions

{3) Trace stop conditions

Pseudorandom pattern
Detection of m or more errored bits with an n-bit
interval is defined as sync loss.

m/n can be sef as follows:

10/100, 20/100, 25/100, 100/300, 100/1000,
200/1000, 250/1000, 1000/3000, 10006/10000,
2000/10000, 25006G/100090, 10000/30000,
16000/100000, 20000/100000, 25000/100000,
1000900/300060, AUTO (See paragraph 6.1.5.)

Max. 32 k bytes

1 byte sync code trigger
00000000 tp 11111111

.When syne code is received for 2 or more
consecutive bytes, trace starts from 2ad byte.

Manual triggering

Manual

Detection of stop code

Trace is stopped when the specified code is detected.
0000 0000 to 1111 1111 can be specified.

Any bit can be specified as “Don’t care.”

Detection of stop INOT code

Trace is stopped when any code other than the
specified code is detected.

0000 0000 to 1111 1111 can be specified.

Any bit can be specified as “Don’t care.”

Signal lines ON/OFF
Trace is stopped when the level of a signal from the
interface unit changes.

Number of trace bytes
Trace is stopped when 10 to 32764 bytes have been
received.

External signal ON/OFF
Trace is stopped when the rising edge or falling
edge of an external input signal (TTL).



(4) Number of delay trace bytes after trace stop trigger is detected.

(5) Display of traced data

(6) Trace data bit shifting

(7) Trace-data reverse display

(8) Trace-data inverse display

1.6.9 DCvoltage measurement
Measurement range
Accuracy

Range

Measurement interval

Display digits

10 to 8000 bytes

Displayed along with trace stop time in HEX, JISS,
ASCIL EBCDIC or EBCDIK, EBCD, baudot.

Notes:

L]

L]

1. JIS8 and EBCDIK can be selected for display
only when the internal DIP switch is set
appropriately.

2. When the number of traced bytes (not including
the number of delayed bytes) is =10, the trace
data is not displayed.

Trace data may be shifted and redisplayed.
Number of bits to be shifted:
+4,+3,+2,0, -1,-2, -3

Trace data LSB/MSB is reversed and displayed.

Trace data 1, 0is inverted and displayed.

—30t0 +30V
+ 5% of max value of each range &1 digit

Autoranging from 1. to 3. below
1. 0.01t01.99V

2. 2010199V

3. 200%0300V

Approx. 1 measurement/s

3 digits

Note: Can be measured with MD0621A/B/C/D



1.6.10 Frequency measurement and counting

Measurement signal

Measurement range
Accuracy

Display range

1.6.11 Time measurement

Measurement items

Measurement range

Accuracy

1.6.12 Mounting signal lines

&

LINE from each interface

External input signal
(TTL, rising edge counted)

DC t0 10 MHz
L5 ppm 1 count

Significant digits: Decimal, 7 digits
0t0 10000.060 kHz (100 ms gate time)
0101000000 Hz  (1s gate time)
0t0100000.0Hz (10s gate time)

0 to 1000000 (MANUAL)

Time between signal level transitions

The measurement start and stop conditions can be
set. The measurement signal can be selected from
among the internal line and external signals.

The ON — OFF (1 — 0, High — Low) or OFF -» ON
(0 ~» 1, Low — High) edge can be defined as the
transition point.

Transmission delay time

0 to 10 s in 10 us steps, displayed as a decimal 7
digit number

+5ppm 1count

The state of each signal line and alarm signal is
indicated by the monitor LEDs. Receive data is
displayed in 8-bit units.

1, ON : Signai'iine... Green LED lights
Alarm ... Red LED lights

0, OFF: LEDgoesoff
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1.6.13 Outputsignals

(1) Error output signal (ERROR OUTPUT)

Qutputs TTL level error pulse
(Half with of receive clock signal, negative logic)

( ] )

(2} Pattern sync loss signal (SYNC LOSS QUTPUT)

[

Qutputs TTL level pattern sync loss signal
{Sync loss is indicated by TTL low)
{ | )

-
Syne loss

(3) Clock signal (8k/R-CLK CLOCK OUTPUT)

¢ (Qutputs TTL level receive gate clock or 8 kHz send

clock (selectable by internal switch)
Receive clock ... Gateclock ( | [ ! [ i )

8kHzclock .... TTL low level pulse with 64
kHz clock width
( L] )
1%5

{4} Receive data output signal (RECEIVE DATA OQUTPUT)

® Outputs T'TL level receive burst data signal.

( Il )

(5) 64k + 8k clock signal {64k + 8k CLOCK QUTPUT)

Clock speed
Code
Impedance
Level
{6} Video output signal (VIDEOQ OUTPUT)

Vertical
Horizontal

Level

* @

L

Outputs 64 kb/s clock signal with 8 kb/s violation.
(T Y

64 kb/s with 8 kb/s violation

AMI, RZ

120 Q {balanced)

1.0Vo-p +10%

Outputs display imége as (composite video signal)
16.666 ms & 100 ppm

63.61 us £ 100 ppm

1V, £10%



1.6.14 Inputsignals

(1) External clock input signal (EXT1 8k/S-CLK)

®
L 4

(2} 64k + 8k clock input signal (EXT2 64k +

Clock speed .

Code . L
Impedance L
Input level hd

(3) External pulse input signal (EXTERNAL
°

1.6.15 Printed output
(1) Printing error measurements

Printing at start of measurement *

Interval printing e

External clock input. 50 Hz to 10 MHz
TTL or 0dBm £ 1 dBmsine wave

8 kHz TTL signal used for synchronizing
pscillations between the master and slave.

8k)

64 k + 8 k clock signal used for synchronizing
oscillations between the master and slave.

64 kb/s with 8 kb/s viclation
AMI, RZ
110 & (halanced)
0.6t01.1 Vo,
INPUT)

TTL level external trigger for frequency measure-
ment, time measurement, and word trace.

Prinis the measurement conditions at the start of
measurement. Prints the time of which error count
is started.

When the print interval and items to be printed are
specified, the specified items are printed during
measurement.

Printing interval
is, 10 s, 30 s, 1 min, 2 mins, 5 mins, 10 mins,
undefined

Printable items
Error count, block error, and alarm information
(alarm information for each unit ... input loss,
pattern syncloss, ete.)

Print contents
For errors, the generation time and count are
printed.
For alarms, the generation time and generated
alarm are printed. .
At alarm recovery, the time and type of alarm
are printed.



At end of interval

During measurement

At end of measurement

While measurement stopped

Printing control function

(2) Printing at other measurements

For repeat measurements, the specified items,
measurement interval start time and end time are
printed at the end of each interval.

When the PRINT OUT function key is pressed
during measurements, the cumulative measured
result from the start of measurement to the time
the key was pressed is printed.

At the end of measurement, the specified item, end
time and elapsed measurement time are printed.

If the PRINT OUT function key is pressed while
measurement is stopped, the most recent measured
resuits are printed.

When error/alarm data is printed out at 10
consecutive intervals, interval print output is not
executed even if error/alarm printing conditions are
generated at succeeding intervals.

If the print conditions are not generated at 10
consecutive intervais, printing recovers.

Information of each screen and measured results
can be printed manually.

1.6.16 Saving measurement conditions

1.6.17 Built-in timer

1.6.18 Display

1.6.19 Audio speaker alarm

®

Ten measurement conditions can be saved into and
recalled from the battery backed-up memory via
the front parel keys.

Year, month, day, hour, minute, second (backed-up
by battery) '

EL (Electroluminescent) display, 320 240 dots

Alarm beeps when error is detected.

Voice monitored (MDOB27A or MDOG30B is
required)

Audio volume can be adjusted with volume control.



1.6.20 Voice transmission

® Voice input to the headset is sent.
{MD0627 A or MDO639B is required)

1.6.21 Power requirements

Voltage ® 8510132 V/170 to 250 V ac (internally switchable)
Frequency ® 475t063Hz
Power consumption ® =180 VA {including 6 plug-in units)

1.6.22 Dimensions and weight
Dimensions ® ITTHX319W X 450D mm
Weight ¢ =10.5 kg (not including plug-in units)



SECTION 2
OPERATION

2.1 Precautions before Use

The MD6420A Data Transmission analyzer is inspected thoroughly before shipment. When it is
received, first inspect the box for damage and unpack the instrument. After unpacking, inspect the
outside of the instrument and verify the number and type of accessories.

If the instrument has been damaged during shipfnent, contact Anritsu or your nearest
representative,

® Operating environment
This instrument operates normally at ambient temperatures of 0° 4o 40°C . However, do not use it:
1. Where vibrations are severe
2. Where the humidity is high
3. Where it is dusty
| 4, Where it will be in direct sunlight.

To ensure that the instrument operates normally for a long time, it should be used at room
temperature in addition to the above conditions.

WARNING

This instrument operates on the voltage range indicated on the
rear panel (85 to 132 Vac or 170 to 250 Vac, 47.5 to 63 Hz). Always
check that the power iine voltage is within the indicated voltage
range before connecting the instrument to the power line. Also
check that the instrument POWER switch is set to OFF before
connecting the power cord. Always ground the frame ground
terminal (£).




2.2 Assembly and Connection
(1) Protective cover installation and removal

Fig. 2-1 Protective Cover Instaliation and Removal

# Remove the protective cover by pulling out the plastic tabs on the sides of the protective cover in
the horizontal direction.

e Install the protective cover by pushing on the protective cover until the plastic tabs latch with a
click. '

(2) Power cord connection

Front |:__.‘ Rear r——:j
£
Power supply
5 voltage plate ®_,,é€:::}
indication LG m
@D }
© ®

Fuse

Power cord

Fig.2-2 Power Cord Connection



Step Procedure

1 Check that the ac line voltage is within the MD6420A ac input voltage, indicated on
the rear panel.

2 Ground the rear panel < terminal.
3 Varity that the front-panel POWER switch is OFF.
4 Check that fuses of the specified type and capacity are installed.

8540132V — SA(THA250V)
170t0 250V — 3.15 A (T3.15A 250V)

5 Connect the power eord to the ac inlet on the rear panel.

WARNING

Ground the rear panel == terminal.

CAUTION

Check that fuses of the specified type and capacity are instalied.
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2.3 Inserting and Removing Unit

Front

Fig.2-3 Inserting and Removing Plug in Units

Step

Procedure

Turn the front-panel POWER switch OFF.
Slots UNIT1 to UNITS are used for interface and extension units; the right most slot is
used for a remote control unit (MDOSB20A or MDO0620B).

When inserting a unit, align the edge of the PC board of the unit with the top and
bottom guide rails and push the unif in untii it is firmly seated, then tighten the
screws on the top and bottom. A unit that is inserted improperly will operate
incorrectly.

When removing a unit, loosen the screws af the top and bottom, then pull it out.

Cover empty slots with a blank panel against dust and other accidents. (Even if
without a blank panel, the MD6420A operates normally.)

CAUTION

1. Check the front-pane! POWER switch OFF.
2. Aunitthatisinserted improperly will not operate correctly.

3. Cover the empty slots with a biank panel.




2.4 Cables and Peripheral Devices Connection

The following cables and peripheral devices can be connected to the MD6420A Data Transmission

e = [ =

1
1
A

j00 0} 0]
H0 00 {8
R
e Yo e ot D O:g:
- F CI e
LI d I —l l_ §®\ \L“k\ \ x__—l
© @ @ ®©® 6

@ Headset [Optional accessory: A0G06]

@ Coaxial cable [Optional accessory: J0127B]
{1
@ Probe for external input [Optional accessory: J0386]

@ Video plotter {Peripheral device: UA455A]

!
® Balanced cord (1-214APS ~ M-1PS) [Optional accessory: J0135]

%4

© Balanced cord (M-3912 ~ M-3912) [Optional accessory: J0126B]

= —(E

Fig.2-4 Cables and Peripherals Connection

""""""""" Paper for UA455A [Pheripheral part: Z0047]

Note: The cable connecting position is as shown above. Confirm the cable connecting position.



.5 Explahation of Front Panel

The MD6420A front-panel layout and controls are described below.
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Table 2-1 Explanation of Controls (Front Panel)

No. Label Name Explanation
O |POWER Power switch AC power ON/OFF switch
@ |(POWER) ON Power ON LED Lit when AC power is ON
3 |PANELLOCK |Panellock LED Lit when panel keys are locked
@ |LOCK/LOCAL |Panellock/local key Key that locks panel keys and switches from
remote to local mode of operation
® REMOTE Remote LED Lit when MD8420A is controlled remotely by
: GP-1B or R5-232C
® {VOLUME Speaker/buzzer Speaker and buzzer volume control knob
volume
@ | CURSOR OFF Cursor off key Turns off curser displayed on EL screen
MORE More key Displays next menu on EL screen
@ |PHONE Headset connector Connector for talk test headset
@ |F1~F86 Function keys (F keys) | Keys for setting a variety of parameters, as
indicated by the labels on the EL screen
i El screen EL screen upon which settings are performed
and measured results are displayed
@ Monitor LEDs Indicate control line, alarm signal, and data
transmission states
The control line and data status is displayed in
green and the alarm signal status is displayed
inred.
® IMONITORSELECT | Monitor LED Sets itemn to be displayed on monitor LEDs
switching key
@ |BACK SCREEN | Back screen key Returns to screen whose rank is one back in the
menu hierarchy.
® |NEXTSCREEN | Nextscreenkey Calls screen rank is one forward in the menu
hierarchy
® |MODIFY VA | Data modify keys Increment/decrement value of selected item as
(up/down) indicated by cursor
@ |MODIFY COARSE | Data modify key The data is incremented or decremented in
(coarse) coarse steps by pressing this key

simultaneously with the MODIFY W or
key.




Table 2-1 Explanation of Controls (Front Panel) (Cont'd)

No. Label Name Explanation
@ [CURSOR Cursor keys Move cursor on EL display
(left, right, up, down)
@ 1PRINTER OFF/ON | Printer ON/OFF key i Turns printer on and off
@ |PRINTER ON Printer ONLED Lit when printer is on
@ |PAPER Out-of-paper LED Lit when no paper is in printer
@ |FEED Feed key Feeds printer paper
@ Head-uplever Raises printer head. Used when changing

paper

@ Printer lock screw Printer lock serew
Used when changing paper
@ Built-in printer Prints measured results, etc.




2.6 Explanation of Rear Panel

The MD6420A rear-panel layout and controls are described below.
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Table 2-2 Explanation of Controls {(Rear Panel)

No. Label Name Explanation
@ Remote control unit Slot for GP-IB or RS5-232C remote control unit
slot
@ |UNIT1~UNIT5 | Unitslots Slots for interface and extension plug-in units
@ |EXT1 EXTI1 clock inpus Input connector for 8 kHz {TTL) signal when
8k /8—-CLK connector CLOCK is set to INT and INT FREQ SOURCE
(TTL/750) is set to EXT1 8k on the INTERFACE screen
-Input connector for external clock (TTL or 75
Q) signal when CLOCK is set to EXT at
INTERFACE screen
@ |EXT2 EXT2 clock input Connector for 64k + 8k signal when CLOCK is
64k +8k(1100) | connector set to INT and INT FREQ SOURCE is set to
EXT2 64k + 8k onthe INTERFACE screen
D 8kHz clock output Output connector for 8 kHz clock signal
8k/R—CLK connector syncronized to the receive gate clock or the
CLOCK QUTPUT internal clock for transmitting
(TTL}
80 |RECEIVE DATA Receive data output Receive data output connector
OUTPUT(TTL) connector
€2 [ERROR OUTPUT [ Error output connector | Connector for outputting half clock width error
(TTL) signal when an error is detected
83 |SYNCLOSS SYNC LOSS output Qutput connector for SYNC LOSS signal.
ouTPUT connector Signal is TTL low when pattern sync loss
(TTL) occurs.
€3 [EXTERNAL INPUT | EXT input connector | Signal input connector when EXT is selected at
(TTL) VOLT/FREQUENCY, DELAY TIME or
WORD TRACE screens
g3 164k+8k CLOCK |64k + Bkeclock 64 k - 8 k clock signal output connecsor
OUTPUT{(1200) | outputconnector
69 {VIDEO OUTPUT Video output Video signal (NTSC) output connector
COMPOSITE connector
8?2 jFUNCTION Function setting DIP | DIP switches used o set measurement
switches conditions, ete.
68 L Frame ground Frame ground terminal
CE) AC inlet AC inlet with fuse holders
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2.7 The EL Display Screen

An example of an EL display screen is explained below.

c o0 O O O O O O O O O O ©

@O—» S0 RD ST RT FSL S6L SA AIS XA XL
@ » - INTERFACE- -
@ > IS/R ISA il |AIS i XA i} < ®
TIME DATA DATA DATA 1st P2 h
INTER- SLGT BIT FRAME CHAN- BIT
FACE NEL
UNIT3 X.50 1
SEND  |2.0M :
UNIT3  ICHAN1 48kb/s  |X.50 1
RECEIVE|2.0M
BPL )
90-04-02 20:46:52 #—B)
(MOBIFY R & (MORE) Y01 —"3
CHANT |CHAND - |CHAN1O CHANIS CHAN20 —}
¥
\@
©
Fl F2 F3 F4 Fb ' F6
Fig. 2-7 Screen Structure
Table 2-3 Explanation of Screen
No. Name Explanation
@ |Name of signal being Displays signal line and alarm signal names and connection
monitored by adjacent cireuit number corresponding to each monitor LED.
LED.
@ |Screen title Displays name of screen
@ |Statusdisplay Displays status of the MD6420A
@ |Signal and alarm seltings | Displays the current signal and alarm settings. The cursor can
be moved to this area to change the settings.
® |Individual display areas |Individual displays for each screen
® |Current time display Displays current time
@ |{Data modify message Displaysa messa&that indicates settings can be modified via
the MODIFY (7, 1A key
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Table 2-3 Explanation of Screen (Cont'd)

No. Name Explanation

Menu page number Displays page No. of function key menu switched to when
MORE key is pressed

® |More message Displays message that shows menu can be switched by MORE
key. '

© |Function key label menu | Displays setting items corresponding to function keys
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2.8 Power-on and Setting the Time
The MD6420A has an internal clock. The date and time can be added to the data, as required.

The time is extremely important in data transmission line maintenance and other work. Therefore,
always verify that the time is correct. The internal clock operates even when the power switch is off.
The time is set when the power is turned on for the first {ime. Thereafter, resetting is unnecessary.

Step Procedure

1 After checking that the front-panel POWER switch is set to OFF, connect the power
cord to the power outlet.

-

Verify that the POWER switch is set to OFF.

R S | RN

2 Turn on the power by pressing the POWER switch.
The MODE screen shown below is displayed. Check the MD6420A time on this sereen.

=~ MODE~ -

Ainritsu
DATA  TRANSMISSION ANALYZER
MDS420A
ANRITSU (ORP,

SET TIME 80-04-05 14:05:43 #-~—---n- b~ Current time display
Updaied every second

{MORE) MO1

INTER- [PRESET
FACE |MEMORIES

20 — 04 — 96 14 : 05 : 43
Year Month Day Hour Minute Second
(Last 2 digits of the Gregoerian calender year)

if the date and time are incorrect, they can be reset on this screen.
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(Continued)

Step Procedure

Setting the time
3 Pressthe CURSOR right key 2] once.

-~ MODE- -
Anritsu e CURSOR ey
DATA TRANSMISSION ANALYZER
MBGE420A i
ANRITSU CORP. I(

SET TIME  B8-04-05 14:06:14

=5

Press once

(MODIFY WA )

Year digits are reverse displayed (cursor)

4 Set the year using the MODIFY keys.

MODIFY
COARSE

P A]
= ’

I
, -~ Incremented by one when pressed once.

Decremented by one when pressed once.

5 I the day, hour, minute, and second are correct, press [F6].

| F5 F6 |

To set the day, nhour, minute, and second, move the cursor to the pertinent position,
and press the CURSOR keys in the same sequence as step 3 then set the value with
the MODIFY keys. After setting all desired values, press the F6 key.

6 Press [CURSOR OFFL
The MODE screen from step? is redisplayed.
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2.9 Loading Printer Paper

¢ Only load the printer paper while the power is on,

Step Procedure

1 Turn the printer lock serew counterclockwise to loosen it. Pull out the printer.

1 o ¢ 3

4

$

2 Livad the printer paper (roll paper) as shown below.

Notes:

1. The end of a new roll of paper is glued.
Cut off this part before loading the paper.
If the paper is loaded without cutting off
the glued part jamming or printer head

b damage will secur.

Print side

Cut off glued part.

e

~—— Print side

2. The print side is on the outside of the roll.




(Continued)

Step Procedure
3 Lower the head-up lever and insert the paper through paper insertion slot @ as shown
in the figure below. The paper can be inserted about 5 cm.
Head-up lever PAPER LED FEED key
oo 4
—®
V E @ ,éé T
@ ™
/ = e
w,
\*/
> —= NJ‘
= (2]
4 Press{ FEED ] until the paper appears at ® as shown in the figure above.
At this time, verify that the PAPER LED is not lit. If the PAPER LED is lit, the paper
is not loaded correctly. Reload the paper. .
5 Press [PRINTER OFF/ON] several times. The printer ON LED should go on and off
each time the printer is turned on and off.
If the ON LED remains off, verify that
(a) the head-up lever is lowered
(b) the PAPER LED is not lit.
6 After loading the paper correctly, push the printer into the main frame and lock it by

turning the printer lock serew clockwise.

Notes:
OO0 o —

1. The print side is on the outside of the
@ roli. Check the print side.

2. Whenthe PAPER LED is lit, print out is
stopped.
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2.16  Overview of Screen Operations

The MD8420A front panel measurement operations are shown below.

Gl

Select objective screen

Conditions
setting
necessary”?

YES

T

Move cursor to item to be set

Set or modify conditions.

All conditions
set?

YES

NO

Turn off cursor.

Specify start of
measurement.

NO End of
operation?

See paragraph:

2.12.3 Screen Switching

2.12.1 Cursor movement and
cursor off

12,2 Cursor position and data
setting

—%2.12.1 Cursor movement and
cursor off

—2.12.2 Cursor position and data
setting



2.11 Screen Hierarchy

The operator sets the measurement conditions and performs measurements via the menu displayed
on the EL screens and the CURSOR keys, function (F) keys, and MODIFY keys.

The hierarchy of sereens is shown in Fig. 2-8.

¢ Rank1
MODE screen - This screen is displayved when the MDB8420A power is turned on.
® Rank 2

PRESET MEMORIES screen --- This sereen displays a table of the contents previously stored
in memory via the SAVE function.

TABLE OF UNITS screen - This screen lists the units inserted in the unit slots and remote
control unit slot.

INTERFACE screen--—-  This screen is used to view and modify the current interface seftings.
® Rank 3

Basic measurement function screens

ERROR screen

- VOLT/FREQUENCY screen
DELAY TIME screen
WORD TRACE screen

l These screens are used to set the conditions for each
J measurement and view the measured results.

Extended function screens --- These are the screens for the extended functions added by
inserting extension units. The extended function screen depends
on the inserted extension unit. '

¢ Rank 4

Auxiliary screens when rank-3 screen overflows
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Rank 1 Rank 2 Rank 3 Rank 4
MODE screen PRESET MEMORIES
sgreen
TABLE OF UNITS
screen
|| INTERFACE screen ERROR screen DISPLAY OF
RESULTS screen
CONDITION OF
— PRINT (INTERVAL}
stresn
CONDTION OF
1 PRINT (PERIOD)
screen
T CONDITIONS OF
VOLTFREQUENCY COLLECT screen
screen
DELAY TIME screen EDIT PATTERN
DATA screen
WORD TRACE screen DISPLAY PATTERN
TRACE screen
ERROR ANALYSIS
screen "
DISTORTION screen
L
ANALOG sereen »: Displayed only
" when the
corresponding
CODEC screen extension unitis
. inserted
JITTER screen

Fig.2-8 Screen Hierarchy




2.12 Basic Screen Operation
2.12.1  Cursor movement and cursor off

® Definition of a cursor: .
The reverse-displayed portion of the EL display used to select or modify a setting.,

Sb RD ST RT FSL SGL  SA AIS XA XL
= INTERFACE™~
S/R BA :} BIS 11 XA}

TIME iDATA {DATA |DATA | ist P2
INTER-ISLOT IBIT FRAME | CHAN- | BIT
FACE RATE REL
UNIT WANY: 148kb/s]X.50 |1
SEND é;’;EM Cursor
UNIT3 |CAHNI |48k/bsiX.50 {1 B
RECEIVE géEM

80-04-02 20:45:47
{MODIFY =2 ex){MOREY MOT
CHANT FAHNS iCAHNiO CHAN1S  |CHANZG >

Fl Fe F3 Fd Fb F6

The value of any item selected with the cursor can be set and meodified with the function and
MODIFY keys.

¢ Cursor movement
The curser can be moved with the CURSOR keys (left, right, up, down). Seitable items are
generzlly arranged from left to right and fop {0 bottom. The cursor is moved to the next seitable
item, when the CURSOR right key 2! 15 pressed.
The cursor can be moved up, down, left, and right by pressing the appropriate CURSOR key.

¢ Cursor off
Switching to a screen of lower rank or starting measurement can only be performed at a screen at

which the curser is not displayed. When the cursor is displayed, it is turned off by pressing the
CURSOR OFF key.

¢ Cursor call :
Ifa CURSOR key €], 2], A, or M is pressed while the cursor is turned OFF, the cursor moves
according the following cursor movement rules.




8D RD ST RT FSL SGL  SA AIS XA XL

- - INTERFACE-~
@ Cursor off S/RSA 11 IS 14| %A1l |~
— B
DATA_ |DATA |1st @72
INTER- ERAME | CHAN- | BTT
@ FAC NEL
i
UNI X.50 |1
SEND 2.0 ]
Bel =
ey
CUNHS CAHNT |a8k/bs|X.80 |1 e
RECEIVE 12, 0M
BEL » Cursor off

i 1 {MODIFY }
HANT CAHNS CAMNIO jLHANIS [} >

. w
o5
) o
IR e
'
Lo ]
oof ]
iyt
mo
-
.
X
KD
s L2
[ =]

@ Cursor movement rules

@

®@ © ®& & 6

If the CURSOR left (€] or right (2! key is pressed when the cursor is at the heginning or end
of a line, the cursor is moved to the end of the preceding line or the beginning of the next
line, respectively,

When the CURSOR up ¥ or down Ylkey is pressed when the curser is at the top or bottom
of a line, the cursor wraps around to the bottom or top line, respectively.

If the CURSOR right key is pressed when the cursor is in the bottdm~right corner, the
cursor is turned off.

If the CURSOR left key IS is pressed when the cursor is at the top-left corner, the cursor is
turned off.

If the CURSOR left key S is pressed when the cursor is not displayed, the cursor appears in
the bottom-righ corner. '

If the CURSOR right key [2]is pressed when the cursor is not displayed, the cursor appears
in the first settable display item on the top row.



2.12.2 Cursor position and data setting

@ When the cursor is not displayed
When the cursor is not displayed, the following operations can be performed at each screen via
the function keys.

Start/stop measurement, ete,
Switch to screen of lower rank
- Request printed output
- Select signal line and alarm signal
Sample ERROR screens are shown below,

In this example, three menus can be viewed via the MORE key.

SD RD ST RT FsSL SGL  SA AIS XA XL
- - ERROR™ ~
S/RBA 1§ BIS i xa
ERRGR COLNT ERROR RATIC PATTERN 71 6-1
NORMAL  NO-SUP
0.00E-06 [psi-tur AuT3
CYC-ERR 1,0£-1
ES SES CH-ERR  SINGLE
ERR-INS BIT
0.00 0 |esror - 817
BLK-LNG 1,0E1 BIT
CLOCK SLIP ampsena?éga MEAS  MAKUAL
DSPL MODE "E{APS |BUZ OFF e
SAV RCL

90~04-03 15:48:38
MORE) MO
START START PRIN
MEA YC-ERR H-ERR QU
——————

- - -
o Measurement start/stop and error insertion.

-
”

~

4
3
5 U
i
1
; {Menu 1)
H
: .
: D RD T RT F L L A Al XA XL
The labei H
: ~ - ERROR-~
changes from , e o
starttostop : MEASES/R [SA ;) IS 1 xa )
as required. |
: ERROR COUNT ERROR RATIO xg;&EEN éé 36691
! .
) . ] PSL-THR AUTO
: 0 OGE 06 CYC-ERR 1,0E-1
e frit, gt
| 0.00 0 Ierror - BiT
| BLK-LNG 1,0E1 BIT
: CLOCK SLIpP ELA?SEB-TI%E{}G MEAS MANUA
' :00:
DSPL MODE ELAPS|BUZ OFF Jrom——
i SAV BCL
I B0-04-03 16:48:38
1 (MOREY MQ
: STGP |STRR¥ START i PRINT
: MEAS CYC-ERRI| CH-ERR QuTt
! T
H
H
P
1
I
4

Y

Request printed output
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{Menu 2)

SD RD ST RT fsSL SGL  SA AIS XA XL
- ERROR™ ™
S/R BA L RIS 1)l xa )
ERROR COUNT ERRGR RATIO PATTERN PRGM
e v oot e ———— - {o— 9000 0009
CYC-ERR 1.0E-1
£S SES CH-ERR SINGLE
e e v v o oo e o wn o mnd ERR-INS BIT
ERROR  BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME MEAS MANUAL
T e DSPL MODE ELAPS [BUZ OFF e
SAV RCL
9G-04-03 16:51:27
{MORE) "MC2
DSPL QF} COND.OF|| COND,QF|| COND.CQF
RESULTS|| PRINT ill PRINT Pl COLLECT
Select screen of lower rank
(Menu 3}
SO RD ST RT FSL SGL SA RIS XA XL
=~ = ERRQR~—
S/R BA 1 AIS i xa 14
ERROR COUNT ERROR RATIO PATTERN PRGM
e e e e o ——— — — — — — — G000 0006
CYC-ERR 1.DE-1
ES SES CH-ERR SINGLE
_______ e o == e e m = ERR-INS BIT
ERROR  BIT
BLK-LNG 1.DE1 BIT
CLOCK SLIP ELAPSED-TIME MEAS MANUAL
T T T T T T 7] DSPL MODE ELAPS|BUZ QFF et
SAV RCL
80-04~03 16:51:54
(MORE} MD3
SA ATS YA
ON/OFF |1 ON/OFE || ONZOFE

Turn signal line and alarm signal ON/OFF




& When the cursoris displayed
When the cursor is displayed, the selected item can be set or modified according to the following
three operations;

Select values via the function keys
Incrementing/decrement set value via the MODIFY keys.

Set all bit values te 0/1 via a function key

S0 RD ST RT FSL SGL  SA AIS XA XL
=~ ERROR™~
S/R BA 1y RIS 14]xa il ——MODIFY ——y
COARSE
ERROR COUNT ERROR RATIO  |PATTERN 21 6-1 ] N H ||® l
NORMAL  NG-SUP
0 0.00E-07 jest-m
CYC-ER
ES SES CH-~ERR «
ERR-INS BIT s
0.00 0 ifrroR  BIT J
BLK-LNG 1.0E1 BIT ‘
CLOCK SLIP ELAPSEDaT[I}léiE 5 [MEAS  MANUAL ,!
DSPL MODE ELAPS{BUZ OFF Jom==" . JWhentheé Odjfymessage
80-G4-03 15 50 13 “(MODIFY MIA)?”, is displayed,
(MODIFY & &) ~m—m-- - the set value can be ]
l incremented/decremented with the
1.0E~% 1.0E-2 i.0E-3 H1.06-4 31 1.0E-5 1.0E-6 MODIFYE{Q .
_ When [COARSE and (5] or [
I F1 I F2 |§ F3 ” F4 l F& l F6 are pressed simultaneously, the set
value is incremented/decremented
Values can be selected by pressing the in coarse steps.
appropriately labeled function key.
S0 RD ST RT FSL SGL  SA AIS XA AL
—— ERRGR—~
S/R BA 1} RIS :lixa sl
ERROR COUNT ERROR RATIC PATTERN PRGM
uuuuuuu I S —— 000 0000
CYC-ERR 1.0E-1
ES SES CH-ERR SINGLE
e e e o~ —— o —ERR-INS BIT
ERROR  BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME  [MEAS  MANUAL
[~ ™ T 7 ™ ™ 7| DSPL MODE ELAPS|BUZ OFF  pyrorern
90-04-03 156:50:55
i i ALL
6 1 BIT 4 -

F1 | F2 || F3 |l Fa i F5 | F8

L i j H

Sets the bit designated by the cursor to 0 Moves the cursor to the left and right 1 bit at a time.
or 1. After setting, the cursor moves 1 bit

to the right. T F4 (ALL BIT) and F2 or F3

are pressed simultaneously, all bits are

settolorl.




2.12.3 Screen selection
To switch to a screen of lower rank, press a function key on the eursor-off screen.

To switch to the screen of next higher rank, press the BACK SCREEN key. After the BACK
SCREEN has been recalled, the previous lower ranking screen can be displayed by pressing the
NEXT SCREEN key.

- - MODE= =

Zinritsu

DATA TRANSMISSION ANALYZER
MDE420A (Rank 1}

ANRITSU CORP.

SET  TIME 80-04-04 15:08:0%

<————-—-—-— ———
{MORE} MO1
INTER- EMZ
FA E MBPL
BACK SCREEN NEXT SCREEN
SO RD ST RT SGL  S5A AIS XA XL é é
~~ INTERFACE™ -
BA i AIS A JE——— EI—
S/R i 5 14 XAy <
Turen. |CO0F | FRAME [CLOCK | INT G
FACE E068ce| FACE (Rank 2}
UNITY |BBIS ZMFP INT SELF
SEND 2.0M 33ICHAN
S5
UNIT3 (HDB2 ZMFP
RECEIVE |2.,0M 31CHAY
CEIN .
90-04-04 16:08:22 | S —
{MORE ) MO
ERROR oLt/ F CRY I RO s H "y
FREENCY TIME TRACE
BACK SCREEN NEXT SCREEN

$D RD ST RT ALS XA XL é é

"“““V{JLT/’FREQUENCY"
S/R BA ) RIS || XA: | JRE— m
PATTERN  A(0)
(Rank 3)

S0 (KHz) GATE TIME 100ms
— e v e mm e wed LNTERVAL 8 Bsec

LIE\EE SELECT SIGNAL

SAV ACL

90-04-04 15:09:16

(MORE) MO

COUNT ouY
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2.12.4 Scrolling display
The following screens can be scrolled vertically and horizontally:
INTERFACE screen
DISPLAY PATTERN TRACE screen
ERROR ANALYSIS (HISTOGRAMj screen
ERROR ANALYSIS (HISTOGRAM + ALARM) screen
Scrolling is performed by pressing the appropriately labeled function keys.

When scrolling, the preceding or following contiguous data are displayed, as is appropriate..

~-0ISPLAY PATTEAN TRAGE-- contiguous data
ADDRESS +0 +1 +2 +3 4 +5 +§ +7 +8 +§ | $T0P TIME
§1-12-25
801 E ¢ u i ¢ X B r 09:18:43
DISPLAY
9010 w K Foo X I u Aaoasssa 9l - * 1 = § % { )CRLF
Wiim 8 C v e ¢ .- mspuw? 0] T h E Q u i ¢ K
110 4 Loa z Y D o | CODE_ E€BCDIC 2608 ¢ o w N Foa X
1201 6 12 3 4 5 8 BOUHDAZY 33 ouomop s 0 v e R
. SH&E;T/R\%RS 40 T h e Loa z ¥
1307 8 § 8 - = | IN NORMAL 500 D o G 12 3 405
1405 % ( JCRLE T h e CompaRE . ol 6 78 9. 0 & -
15010 o 1 ¢ K B r o w OBYTE . 7 : = § % ( JCRLF T h
a0-04-04 16:43:01 . -1 go0| E Q v % ¢k B r
STROLL |['SCROLL | SCROLL | I SCROLL |[PRINT 7 . 8f o w N FooXx J w
d + NEXT BACK QUT . w0 » p $ 0 v & r r.
' ~g biolon £ Loa z ¥ o
é 1201 & 1 2 3 4 5 B
13017 8 8 0 + - =
48] § {( YCRLF T h e
>15a Q i e K B r o w
168 N "F o X J u m p
Press ISCROLL NEXT] 176! S 0 v & r T a e
N 180 L a z Y B o &
\ 180 1 2 3 4 5 8 7 8
~~DISPLAY PATTERN TRALE- -
2% S fze0l 8 o + - % . = % %
ADORESS 10 +1 +2 +3 +4 +5 +6 +7 <8 +9 s*;oglﬁggas ,,, 20 ( JCRLE T n E -
16G1 N F o X J ump mgga\}sma K 20l 1 oc K B r oo w N
. 4
 EESERESAR K™ | A LR
, s e 4 5 & ’ 7 cope Eaebic /
3 E
ot BOUNDARY s
20008 ¢ s - * 5 = § % 81T | I¥
210 CRLE T h E o ou %ﬁ%égwaens
€ NORMAL
220 % ¢ X g r w N COMP?EE
2301 F o X J u @ p 3 0BYTE
80-04-04 15:43:26
(s“cao‘u N SCROLL [SCROLL SCROLL [PRINT
+ 1 NEXT BACK ouT

For example, when the F3 (SCROLL 1) key is pressed, display data are scrolled from higher
(ADDRESS 80-150) to lower (ADDRESS 70-140) address locations.



2.13 Printer ON/OFF

The measured results, setting conditions, etc. of any screen can be printed cut on the buili-in printer
when the printer is turned on. :

/ l_[\\\ Printer ON LED

Lit when printer ison

Ahyvet L CURSOR ,

5
D)
< Pl
l

]

I

]

I

i

|

|

ONITOR SELECT y
- T PRINTER 4
Q

]
BACK SCREEN | PRINTER PAPER FEED OFFTON
E L1 O O [ A
OFF7ON 4 @
NEXT SCREEN !
D ,’I The printer is switched offfon
! ‘by pressing [PRINTER
CURSOR OFF
[ ] 7 | OFF/ON].
/
MORE /!
L] /
; -
PHONE

il

~

= 2
- =
VANl

® fthe printer function cannot be turned on, check the following:

(D 1Is the out-of-paper LED (PAPER LED) Lit?
it is lit, there is no paper or the paper is not loaded properly. Load the paper properly.

@ 1s the head-up lever lowered?

When it is up, the printing head is raised. If it is up, press [PRINTER OFF/ON] again after
lowering the iever.

Notes: If either of the following cases is occurred, printer does not operate:

1. Theout-of-paper LED (PAPER LED; is lit.

2. The head-up lever is lowered.
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2.14 Remote/Local and Panel Lock Operations
When the power is turned on, the MD684204 is normally operated manually from the front panel.
This state is called the LOCAL state.

When a remote control unit is inserted, and connected o a controller (Packet V,IBM PC), via GP-IB
or RS-232C, the MD6420A can be controlled by the controller. This state is called the REMOTE

]f3l{F4j [ F5 |

PANEL LOCK LOCK/LOCAL REMOTE .
AN S
I
é //T\\
In the REMOTE state, the REMOTE LED is lit. In the
LOCAL state, the REMOTE LED is off.

In the REMOTE state, when [LOCK/LOCAL] is pressed, the
MD6420A enters the LOCAL state-and the REMOTE LED goes off.

To prevent measurement from being stopped by erroneous operations the front-panel can be
disabled. This is called the PANEL LOCK state. Panel operation can be locked by pressing the
LOCK/LOCAL key from the LOCAL state. When this key is pressed in the PANEL LOCK state, the
MD6420A returns to the LOCAL state.

[r3| [Fa]| [ /5]
PANEL LOCK LOCK/LOCAL REMOTE

e T T R

£
When [LOCK/LOCAL] is pressed in the LOCAL state, the
MD6420A enters the PANEL LOCK state. When it is pressed in
the PANEL LCOK state, the MD6420A returns to the LOCAL
state.

While the front PANEL is locked, the PANEL LOCK LED is lit.



2.15 Switching Monitor LED Display

The signal line and alarm signal, and data status can be monitored via the 13 monitor LEDs above

the EL screen. The contents displayed by these LEDs are:

@ Sending side signal line and alarm signal (SEND)

@ Receiving side signal line and alarm signal (RECV)
@ Receive data (DATA)

The names of the signals and alarms being monitored are displayed at the top of the EL display.
These can be selected in order @ (SEND) -> @ (RECV)-> @ (DATA) -> @ - - - via the MONITOR

2-29

"SELECT key.
L
T R € I 5 B £
- - INTERFACE- - SEND -
SND L. ¢4 @
ROV .
TR [COUE  |FRAME JTYPE | TIMING; CLOCK §P1 - MONITOR SELECT MONITOR SELEGT
FACE {2
UNITT V.11 |sT1 | INT
SENG  {X.20/ @ é
X.21
UNITI |B6IS |2ZMEP j=
RECEIVE |7, OM F1CHAN
| BpL
80-04-04 18:05:29
{MORE) MO
ERROR | WOL17 ELAY 0RO < pry
!FREQEN{;YI IME RACE N
SO RG ST RT FSL Sk SA AIS XA XL
- - INTERFACE- - RECV —
SNO | ) —
RCV @
CODE |FRAME |TYPE | TIMING| CLOCK JP%
INTER- of MONITOR SELECT
FACE InT-f
UNTT1 V.11 |sTi1 | INT
SEND x.20/
X131 é
=
UNIT3 (B6ZS |ZMEP e
Inzcuve 2. OM S1chan
BPL
90-04-04 18:06:%
(MGRE) MO
REGR "\ WOLT7 ETAY | i |; rm E >
I HFREQENQY‘ ME RACE
Gi Sz B3 D4 G5 D6 D7 Da
-~ INTERFACE= — DATA —
SHD L 1)
RCV
CODE |FRAME |TYPE | TIMING CLOCK I Pi
IRTER~ ) QF
FACE INT-F : Note:
UNITI v.ii [STL LINT . o dianiaa
v 1% sas It may be possible to c_h.spiad\. only
k.21 Iy subsets of @, @, and @, depending on
IRECEIVE g::é;? BBIS |ANEE the measurement and measurement
conditions.
90-04-B4 18:05:14
(MORE) #01
ERROR | VO LT7 ELAY ] ORG ” Fa I 5
iFREQENEY IME TRACE



2.16 Setting Signal Line and Alarm Sigﬁai

The DUT interface signal line and send alarm signal can be set or reset via the INTERFACE screen
and each measurement screen.

(1) Moving cursor to the signal line and alarm signal to be set

Move the cursor to the signal line or alarm signal to be set via the CURSOR keys. Set or modify the
line or signal by pressing the function keys.

TR £ I § B

-~ ERROR- ~ RECV
fuzusisno sa - o | AIS:: ' '
RCV |
ERROR COUNT ERROR RATIO PATTERN A(D)
0 U'OOE"1OCYC~ERR 1.0E-1
ES SES CH-ERR  SINGLE
0 00 ERR-INS BIT
. Oicrror - 817
. BLK-LNG 1,081 BIT
CLOCK SLIP . ELAPSEDé?IgEN MEAS  MANUAL
DSPL MODE ELAPS{BUZ OFF s

L
80-04-06 11:30:06

1 (DN)}} L(OFF} 1| (OPEN)

F1 F2 F3 F4 F5 F&
@ Press the appropriately labeled function key.

{(2) Turning the signal line or alarm signal ON/OFF at cursor-off screen

The function key for turning signal line or alarm signal ON/OFT is displayed after the first page of
each cursor off screen. Press the MORE key to display additional page of menus. Turn the signal line
or alarm signal ON/OFF with the appropriate function key.

T R € I § B

- = ERROR™ — RECV
feas]sno ka o azs:y
RCY | C 1
ERROR COUNT ERROR RATIO PATTERN A{0)
0/ 0.00E-10 pote: :
. CYC-ERR 1.0E-1 When the current setting state
& > - lERREELs BINELE | | is OPEN or THROUGH (“x” is
000 0 gﬁggﬁm %%551 a1t displayed), no label is displayed
CLOCK SLIP ELAPSED-TIME MEAS MANUAL for that signal line and alarm
DSPL MODE ELAPSIBUZ oFF ypemmmmmsd | signal After setting the signal
00008 1307k | line and alarm signal ON or
{MORE)MO3 | OFF asdescribedin (1), perform
SEND-SA [ SEND-AIS step (2)
ON/OFF [} ON/OFF ep (2},

é[ Ftll r2 |l F3 |l Fa |l F5 | F8 |



SECTION 3
MEASUREMENT

3.7 Measurement Preparations

Before beginning measurement, perform the following measurement preparations and checks.

(1)
(2)

3)

(4)

(5)

(6)

7.

Verify that the MD8420A power is off.

Insert the interface unit corresponding to the DUT into one of the slots on the rear of the
MD6420A. (See paragraph 2.3.)

Connect the DUT to the interface unit connector on the rear of the MDB420A with the
connecting cable. (For a detailed description, refer to the operation manual of the appropriate
interface unit.) '

When receiving a slave clock for the send signal output from the DUT, connect the slave clock
source of the DUT to the slave ciock input connector on the rear panel of the MD8420A via a
connecting cable. (See paragraph 3.2.) .

When receiving the send signal clock source directly from outside, connect the external clock
source to the clock input connector on the rear panel of the MD8420A via a connecting cable.
(See paragraph 3.2.)

Verify the settings of the MD6420A rear-panel FUNCTION switches are appropriate for that
measurement. (See paragraph 3.3.)

Turn on the MD6420A power. After the MODE screen is displayed, check the time. If the time
is incorrect, set it. {See paragraph 2.8.)



3.2 Connecting Devices to MD6420A Rear-Panel Connectors

There are input and output connectors for each measurement on the rear panel of the MD6420A.

Connect these connectors as follows:

(1)
(2)
(3)
(4)

(5)
(6)
(7}

(8}

(9)

(10)

When the clock source is set to INT or EXT1 8k on the interface menu, connect the 8 kb/s
clock source to the BXT1 connector @ with a coaxial cable.

When the elock sourece is set to INT or EXT2 64k + 8k on the interface menu, connect the
64k + Bkb/s clock source to the EXT2 connector @ with a balanced cord.

When the clock source is set to EXT on the interface menu, connect the clock source fo the
EXT1 connector © with a coaxial cable.

When the trigger signal is set to [EXT] or [EXTERNAL] on the frequency, interval, and
word trace measurement menus, connect the external signal line to the EXTERNAL INPUT
connector @ with a coaxial cable.

When the receive clock or send 8 kb/s clock is to be output, connect the 8k/R-CLK CLOCK
OUTPUT connector @ to the external device with a coaxizl cable

When the received data are to be output, connect the RECEIVE DATA OQUTPUT connector
® to the external device with a coaxial cable

When the error detection signal for an error measurement is to be output, connect the
ERROR QUTPUT connector & to the external device with a coaxial cable. The error
defection signal is output during error measurements.

When the patiern sync loss signal is to be output, connect the syne LOSS OUTPUT
connector to the external device with a coaxial cable.
The pattern sync loss signal is output during error measurements.

When the 64k + 8 kbs clock signal is to be output, connect the 64k +8k CLOCK OUTPUT
connector (8 to the external device with a balanced cord.

When the NTSC video signal {contents of EL display screen) is to be output, connect the
VIDEQ QUTPUT COMPOSITE connector @ to the external device (video plotter, ete.} with
a coaxial cable.

If connected to an ordinary felevision monitor, the display will overflow the top and left sides
of the screen by few lines and columns, respectively.



((F—"

CLOCK SQURCE
FUNCTION BK/RCLK RECEVE  EXT 1 EXT 2 & Coaxial cable

CLO
OFEE_ON OUTPUT OUTPUT 8k/S CLK 641(«&
T ) GTL7s0)

Coaxial cable @

Coaxial cable &

™ ERROR SYNC LOSS EXTERNAL

o
STROR SYNG 503 @ Balanced cord

©® @ @06
xS

Coaxial cable ® —=

Coaxial cable @ =<

%—ﬁ/‘

Tl T {TTL
[ /@
1 B4k + 8k .
5LOCK @ Coaxial cable
SUTPUT
~LINE, 48-63Hz {12000)
T8OVA MAX VIDEC OUTPUT |

85-132V £ T 54 COMBOSITE

® ® o

— alanced cor
@ m 5 ® Balanced cord
Q)

@

Coaxial cable

Fig. 3-1 Rear-Panel Connectors



3.3 Setting the Rear-Panel FUNCTION Switches

The error measurement parameters are specified by setting the FUNCTION switches (1 to 16) on
the rear panel.

Although these switches can be set and modified, when the MD8420A power is on, they will not
become active settings until the power is turned off and then on again.

=

FUNCTION
QFF-ON

(28]
@

QOOOODOCH 000000
FUNTRY T Y Ry

Check the switch settings and reset or modify
them as required.

Note: When the switch setting is modified,
turn off the POWER switch and then
on again.

Fig. 3-2 Rear-panel FUNCTION Switches

Table 3-1 Explanation of Rear-Panel FUNCTION Switches

No. ltem Settings
16
§ (Not used)
5
OFF : Include bit errors generated by clock slipin the
Determines processing for bit error count
4 |error count during clock slip ON : Do not include bit errors (generated within 80
(error measurement) bits around clock slip detection) in the error
count
Determines processing for bit OFF : {gssh:g?t }llyéteerl;x;c;r&%ﬁerated during pattern sync
3 Zr‘;c::rlso';vsh(lgg gg?gggggﬁlﬁggem ON : Do not include bit errors generated during
5 pattern sync loss in the error count
OFF : Makes 1- second error ratio more than 107% SES
o SES and DM threshold value and 1-minute error ratio more than 10°° DM
(error measurement) ON : Makes 1- second error ratio more than 107¢ SES
and 1-minute error ratio more than 107 DM
1 DM calculation interval (error OFF : 1 minute
measurement) ON 10 minutes




3.4 Overview of Measurement Operations

Before beginning measurements, set the sending and receiving interface conditions for the DUT on
the INTERFACE screen, then set the measurement conditions for each measurement screen.

POWER ON

=~ MODE~~
Anritsu
DATA  TRANSMISSION ANALYZER
MDE420A
AMRITSU  CORP,
SET TIME  $0-04-94 16:08:01
(MORE} MOt
Face [hewories
FACE 0 OMBPL
Press [§#2]
SB RD ST RT FSL SGL SA AlS XA XL
-~ INTERFACE-~ *
S/RBA f RIS :1 XA:q
. lcopE  jrRaME [cirock [inT  |ExT IP1 ®
INTER- rREQ | INTER-
FACE SOURCE| FACE
UNIT3 186ZS [2MEP {INT | SELF
SEND  [2.6M 1CHAN ®
BRL
UNET3 |HOB3  |2MFP
RECEIVE J2.0M FICHAN
l AL
90-04-04 16:08:22
RﬂaR ELAY BRO {“‘*““““ﬁ{ﬂﬂil‘ﬂﬂ1
L:ua ILRACE ]
[BACK SCREEN}

Press any Function key @\“/

86 RD ST HT ¥SL 6L SA S
-~ ERROR™ ™~
S/RBA 11 RIS 13l XAy
®
ERROR COUNT ERROR RATIO PATIERN 21 8-1
NORMAL  NG-SEP
0] 0.00E-06 Jpsi-1ee avjs” .
ES SES CH-ERR  SINGLE
tRR-INS BIT
0.00 0 femor Sorr
CLOCK SsLIp ELAPSED - TéME 06 MEAS MﬁkUﬂL
DSPL MOBE ELAPS|BUZ OFF r“*-*-'
SAY RCE

MEA

90-04-03 16:48:38
HORE

#
{ H-ERR

PRINT
our

{NEX’I‘ SCREEN]

@ Select INTERFACE screen by pressing {F2],

Use the CURSOR, MODIFY, and function keys to set
the sending and receiving interface conditions for the
DUT.

Turn the cursor off, then press the appropriate function
key to select the desired measurement screens.

I [BACK SCREEN!is pressed while error
measurements are in progress, the INTERFACE sereen
will be displayed, but setting and modification will be
disabled.

Conversely, if BACK SCREEN] is pressed when some
other type of measurement is in progress, the
INTERFACE screen will be displayed and measurement
wili be suspended,

Use the CURSOR, MODIFY, and function keys to set
the send signal conditions, measurement condition, ete.

Tuarn the cursor off, then specify measurement
start/stop, ete.

Set or modify the signal line and alarm signal as
reguired.



3.5 Setting Interface Conditions
3.5.1 INTERFACE s¢reen
The INTERFACE screen is shown below.

SD RE 8T RT FSL SGL SA AIS XA XL B A )]
=~ INTERFALE-~
S/RISA i |AIS ] xA i < 3
CODE FRAME CLOCK INT EXT PLH—@
INTER- FREQ INTER-
FACE * w, ¥, |SOURCE |FACE w 5
UNIT3 8673 2MFP INT SELF
SEND 2.0M 31CHAN
8Pl
UNIT3 HDB3 2MFP 5_
RECEIVE| 2.0M 31CHAN EnE—C)
BPL
@ N * *\ ! % . * &
§0-04-04 15:08:22
(MORE)} MO1
ERROR VOLT/ DELAY WORD
FREQENCY | |TIME TRACE + -+

Fig. 3-3 INTERFACE Screen



Table 3-2 Explanation of INTERFACE Screen

Setting
No. Label Name Explanation Setting mcitg;gge_
ment
@ Monitor LED signal names | Displays name and X X
connection circuit
number of signal line or
alarm signal represented
by monitor LEDs
@ |S/R,SND,RCV |Signal and alarm settings | Displays signal and O X
alarm seftings
® |SEND Select send interface unit Dispiays No. and name O X
INTER FACE of selected send interface
unit
@ |RECEIVE Select Receive interface Dispiays No. and name O x
INTER FACE |unit of selected receive
interface unit
® Selectable interface Displays names of send X X
conditions and receive interface
conditions which may be
set.
The names depend on the
unit selected.
® Send interface conditions Displays setting for zach O X
send interface condition
@ Receive interface conditions | Displays setting for each O X
receive interface
condition
P1 Screen page number Indicates screen page X X
number as P1, P2,
@ L3 Next page symbol Indicates that next page X X
: exists
O . Enable
» 1 Disable




3.5.2 Setting interface conditions

(1) General Procedure

o,

Select send interface.

I @

Select receive interface

~ @

Set each send interface
condition and receive
interface condition.

Allitems set?

Press [F8] to display
next page.

Signal line and alarm
signal settings
necessary?

YES ®

Set signal line and
alarm signal.

A

END

. When the CURSOR right key |2!is pressed

once in the cursor-off state, the cursor is
displayed at the send interface setting area.
Select the unit connected to the send interface
with the function keys.

Afterwards, if the CURSOR down key V}is
pressed, the cursor moves {o receive interface
setting area, Select the receive interface with
the function keys as previously described.

Use the CURSOR, MODIFY, and function keys
to set or modify each interface condition as
required. '

The setting procedure and items to be set
depend on the interface unit. For more
information, refer to the interface unit
operation manual,

1f B is displayed above [F8], press [F6] to
display the next page. If it is not displayed,
press [CURSOR OFF1, then press [F6].

Use the CURSOR up, down, and left keys to
move the cursor to the-appropriate signal line
and alarm signal setting area, then press the
function key.

If only the CURSOR right key is pressed, the
cursor is not displayed on the sefting screen;
therefore, use the CURSOR up, down, and left
keys.
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(2) Simple setting procedure when send and receive interface conditions are the same

{ START )
®

Select send interface
unif

o

Select send interface unit as described in
paragraph 3.5.2 (1) ©.

@ @ Usethe CURSOR, MODIFY, and function keys
to set or modify all send interface conditions.

Set all send interface _

conditions.
) @ Move the cursor to the receive interface unit
seiting area and press{MORE]. When the
Move the cursor to second page menu appears, SAME is displayed
receive interface unit at [F'1]. Press [f'1]. The receive interface
setting area and select conditions are sef according to those of the send
SAME. interface.

Modify receive
interface conditions?

@ @  Set the conditions as deseribed in paragraph
3.5.2(2) D above.

Set necessary receive
interface conditions.

A

END



3.6 Error Measurement

3.6.1 Overview

To measure error, set the measurement condition, measured results to be displayed, and print
condition via the following screens.

MODZE screen

INTERFACE
screen

ERROR screen

DISPLAY OF
RESULTS screen

* . Sereens that can be used when MD0633A
Error Analyze Unit is installed.

CONDITION OF
PRINT
(INTERVAL)
screen

CONDITION OF
PRINT (PERIOD)
sereen

CONDITION OF
COLLECT sereen

E

ERROR ANALYSIS
{TABLE OF
COLLECTED
DATA) screen *

ERROR
ANALYSIS (DATA
BLOCK
DIVISION) sereen =

3-10

ERROR
ANALYSIS
(HISTOGRAM)
screen *

ERROR
ANALYSIS

- |(HISTOGRAM +

ALARM) screen =%

ERROR
ANALYSIS
(TRACE) screen

ERROR
ANALYSIS(TIME
BETWEEN
ERRORS) screen =

ERROR ANALYSIS
(TIMETC RECOVER
FROM ERROR) screen .

ERROR
ANALYSIS
{DENSITY) screen,




Many types of error measurement can be performed, depending on the purpose. Examples are shown
below,

(1)

(2)

(3)

End-to-end measurement

Send ' Receiv
B

{out-of-service line)
MDE420A MDB420A

Loopback measurement

Send

-

— .( _ -I- Loopback
Receive {out-of-service lineg)

MD6420A

Monitor measurement

Monitor autput {in-service line)
terminal

e
Receive

MDB420A

The following operations are described in this manual.

(1)
(2)

3]

(5)
(6)

Basic error measurement operation
This operation measures errors and prints the measured results for both long and short term.

Operation to insert errored data info the send data

This operation inserts error data into error measurement send data. The same operation may
be used for end-to-end and loopback measurements.

This operation canbe performed whether or not 2 measurement is in progress.

Operation for long-term measurements, the printing of measured resuits whether an error
occurs and alarm generation/reset.

Operation for repeat measurement mode and printing measured results periedically.

Operation for long-term errer measurements and histogram analysis of time at which error
occurred. \

Operation for long-term error measurements in repeat measurement mode and performing
histogram, error distribution procedure, and other types statistical analyses.



Prepare for measurement.

|

Set the POWER switch to

ON.
|

Select the INTERFACE

screen.

Set or modify the interface

settings.
{

Switch to the ERROR

screen.

Set or change the error
measurement conditions.

|

Start error measurement.

|

Monitor results during
measurement via the
ERROR or DISPLAY OF
RESULTS screen.

|

Wait for the end of
measurement, or stop
measurement,

Turn on the printer and

print the measured results.

END

3.6.2 General error measurement

Insert the interface unit, connect the MD68420A to the
DUT, and check the settings of the rear-panel FUNCTION
switches.

Press [F1] on the cursor-off MODE screen page 1 {(M01)
menu. For other screens, press [BACK SCREEN] once to
redisplay the INTERFACE screen.

PressiF1} on the cursor-off INTERFACE screen page 1
(MO1) menu.

In the BIT measurement and TIME measurement,
measurement ends automatically. In other measurement
or to abort measurement, end measurement manuaily by
pressing the STOP MEAS function key.

Press [PRINTER OFF/ONI. The PRINTER ON LED lights.

Then, press [F6] on the cursor-off ERROR screen pagel
(MO1) menu.
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3.6.3 Operation when inserting errored data into send data

This operation is performed from the ERROR screen. It can be specified whether measurement is in
progress or noi. Error insertion can also be started/stopped from the DISPLAY OF RESULTS

Blreern.

Insert a single error into send signal

pattern data

START

Error insertion

Insert errors cyclically throughout
duration of send signai

method?

Insert one error into send
signal pattern data every

second

Set the SINGLE channel
error insertion method.

Set the REPEAT channel
error insertion method.

Setor mddify the eyelic
error inseriion rate.

Set or modify the type of
insertion error.

Set or modify the type of
insertion error.

Set or modify the type of
insertion error

Start channel error
insertion.

Start channel error

Start cyclic error insertion.

insertion.

{Error insertion in progress)

I

(Error insertion in progress)

Stop channel error
insertion.

Stop cyclic error insertion.

A 2

End

Channel error insertion

Cyclic error insertion

® Cyclic error ingertion and channel error insertion can be performed simultaneously.




3.6.4 Operation for long-term measurements and printing measured results
whenever an error occurs and an alarm is generated/reset

For this operation, the printing condifions setting {(interval) operation is added to the basic error

measurement operation.

! Prepare for measurement,
; Set the interface conditions
i and select the ERROR

! screen.

L R L T e | mmmmmmmmmmm -d

Set or modify the error
measurement conditions.

!

Select to CONDITION OF
PRINT (INTERVAL)
screen.

1

Set.or modify the printing

conditions.

Return to the ERROR

screen.
l

Turn on the printer.

3

Start error measurement.

Monitor intermediate
measurement resulis via
the ERROR or DISPLAY
OF RESULTS screen.

|

Wait for the end of
measurement or stop
measurement.

l

Print the measured resulis.

END

Set the measurement to MANUAL, TIME or REPEAT

Press [F2] key of the cursor-off ERROR screen page 2
(MO2) menu.

The printing conditions can be set or modified whether or
not measurement is in progress.

Press [BACK SCREEN].

Press [PRINTER OFF/ON1. The PRINTER ON LED lights.
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3.6.5 Operation when making measurements in repeat measurement mode and
printing measured results periodically

For this operation, the printing conditions setting {periodic) operation is added to the basic error
measurement operation.

{ START ;oo

Prepare for measurement.
-Set the interface conditions
and switch to the ERROR

screen.

T e —————

|

E
!
H
i
3
i
H

-
i
i
i
i
!
!
!

wl

Set or medify the error
measurement conditions.

I

Switch to the CONDITION
OF PRINT (PERIOD)

screen,
|

Set or modify the printing
conditions.

i

Return to the ERROR

screen.
i

Turn on the printer.

i

Start error measurement.

|

Monitor the intermediate
measurement results and
the periodic measured
results for via the ERROR
or DISPLAY OF RESULTS

screen.
i

Stop measurement.

%

Print the measured results.

END

Select the REPEAT measurement.

Press [F3] on the cursor-off ERROR screen page 2 (M02)
menu.

The printing conditions can be set or modified whether or
not a measurement is in progress.

Press [BACK SCREEN].

Press [PRINTER OFF/ON]. The PRINTER ON LED lights.

Only the measured results specified by the CONDITION
OF PRINT {PERIOD) screen are printed when
measurement is stopped. To print all the data items, press
[F6] on the cursor-off ERROR sereen page 1 (M01) menu.

Note: The INTERVAL printing and PERIOD printing
can be periormed simultaneously.
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3.6.6 Operation for long-term measurements and histogram analysis of error

For this operation, the analysis data collection conditions setting and the analysis start operations

generation conditions relative to time

are added to the basic error measurement operation.

Prepare for measurement.
Set the interface conditions
and switch to the ERROR
sereen.,

Set or modify the error
measurement conditions.

|

Switch to the CONDITION
OF COLLECT screen.

|

Set or modify the collection
conditions.

Return to the ERROR

screen.
|

Start collection of data for

analysis.
I

Start error measurement.

Wait for the end of
measurement, or stop
measurement.

l

Return to the
INTERFACE screen.

|

Perform histogram,
generation time
distribution, and other
analyses.

END

When performing error analysis, select the MANUAL,
TIME, or REPEAT measurement.

Press [IP4] of the cursor-off ERROR screen page 1 (M01)
menu,

Press [BACK SCREEN].

Press [BACK SCREEN].

Press the ERROR ANALYSIS function key of the cursor-
off INTERFACE screen page 2 (M02) menu. Then, select
the area into which data is to be coliected and the method
of analysis. Refer to the MD0633A Error Analyze Unis
operation manual for details.



3.6.7 Operation for long-term error measurements in repeat measurement mode
and histogram, error distribution, and other statistical analyses

For this operation, the analysis data collection conditions setting and analysis start operations are
added to the basic error measurement operation. (The operating procedure is deseribed in paragraph
3.6.6, however the conditions that may be set differ.)

{ START )

repare for measurement. |
Set the interface conditions ;
and switeh to the ERROR ll
1

-

Set or modify the error Set the measurement to REPEAT.
measurement conditions.
!

Switch to the CONDITION Press [F4] of the cursor-off ERROR screen page 2 (M02)
OF COLLECT screen. ment.

1

Set or modify the collection
conditions.

]

Return to the ERRCOR Press IBACK SCREEN].
screen.

I

Start collection of data for
analysis,

l

Start error measurement.

Wait for the end of
measurement, or stop
measurement.
:
Return to the Press [BACK SCREENL
INTERFACE screen.
!
Perfom?f h;st‘qogram, Press the ERROR ANALYSIS function key of the cursor-
%?&iggulfgonlﬁlez‘eshoid off INTERFACE screen page 2 (M02) menu. Then, select
value, etc. ax”lalyses via the . the area into which data will be collected and the method
appropriate ERROR of analysis. Refer to the MD0633A Error Analyze Unit
ANALYSIS scireen. operation manual
END
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3.6.8 ERROR screen structure

The structure of the ERROR screen is shown below. The error measurement conditions are set via
this sereen.

Sb RD ST RT FSL SGL  SA A1S XA X €———t— D
- -~ ERROR-~
S/R|SA :i |AIS :i < @
@1t ERROR COUNT ERROR RATIO I PATTERN 216-1 ;gffgz;gg
@B | o e orm e e 2o o o o] o o o o | NORMALAND-50F —_®
PSL-THR AUTOD s
CYC-ERR 1.0f-5
ES SES CH-ERR REPEAT -1
- o e o e e . _ERR-INS BIT # —{
ERROR  BIT ¢
BLK-LNG 1.0E1 BIT — G
CLOCK SLIP ELAPSED-TIME MEAS  REPEAT < : —
______ - mmwst mm emo | 0101100 < \QS)
DSPL MOGE ELAPS BUZ OFFK ‘\\\\“‘q@
k ISAV“RCL >
80-04-23 17:06:35
(MORE) MO1
START START [ 4TART START PRINT
MEAS COLLECT YC-ERR CH-ERR ouT
1 B

\
{{Output for PRGM setat® OQutput for BIT set at &

(%{utput for TIME set at ®
{

) ) k
PATTERN PRGM PATTERN 21 8:1 PATTERN 21 6-1
A 0000 0004—@  [NORMAL NG-SUP NORMAL  NO-SUP
PSL-THR AUTD PSL-THR AUTQ
+ CYC-ZRR 1,0E-§ -{CYC-ERR 1.0E-6 {CYC-ERR 1.0E-8
CH-EAR REPEAT CH-ERR REPEAT CH-ERR REPEAT
4 ERR-INS BIT ERR-INS BIT ERR-INS BIT
ERROR _ BIT R OBIT RROR _ BIT
+ BLX-LNG 1,081 BIT} -I8LK-LNG 1.0E1 BIT +BLK-LNG 1,0£1 BIT
MEAS  REPEAT BiT EAS TiME
. 0:91:00 100 8IT j4—@ 0:01:60 @
BUZ OFF BUZ CFF ~ BUZ OFF
- SAV_RCL . = SAY RCL
90-04-23 17:07:12 80-04-23 17 oa 03 50-04-23 17:08: 12
MORE ) MO1 MORE) MO1
¢ f“ START |[ PRINT STRRT )| PR STRRT [ PRI
¢¢ Il ca-ergll Ut « CH-ERR|L___OUT ( R CHoeaml out
) )

Fig. 3-4 ERROR Screen Structure
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Table 3-3 Explanation of ERROR Screen

_ Setting
No. Label Name Explanation Setting mde";r;g?e,
ment
@ Monitor LED signal names | Displays name and X X
connection eircuit
number of signal line
and alarm signal
represented by monitor
LEDs
@ |S/R,SND,RCV |Signal line and alarm Displays signal line and @ O
signal settings alarm signal settings
Q) Measured result item Displays item name of @ O
results to be displayed at
@
Measured results Displays measured 4 b9
results
& [PATTERN Name of send and receive Displays name of send ] X
patiern and bit error detection
patterns used during
error measurement
Type of send and receive Displays normal/invert O x
patterns and normal/reverse
classification of pattern
when pseudorandom
pattern (2 T n-1)is
selected at ®
@ Suppress continuous zeros | Displays continuous Os O x
in send and receive patiern | suppression method
when pseudorandom
pattern (2 Tn-1)is
selected at ®
PSL-THR Pseudorandom pattern syne | Displays pattern sync O x
loss detection threshold loss detection threshold
value value when
pseudorandom pattern
{2 Tn-1)is selected at ®
@ Programmable pattern Displays 8-bit pattern @) X
when programmable
pattern is selected at ®
@ |CYC-ERR Cyclic error insertion rate | Displays cyclic error C O
insertion rate
O : Enable
* ¢ Disble
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Table 3-3 Explanation of ERROR Screen (Cont'd)

No.,

Label

Name

Explanation

Setting

Setting
during
measure-
ment

CH-ERR

Channel error insertion
method

Displays channel error
ingertion method

©

ERR-INS

Insertion error type

Displays type of error
inserted as cyclic
error/channel error

O

ERROR

Error item to be detected

Displays error to be
detected

BLK-LNG

Block length

Displays bit length of
one block when block
errors are to be detected

MEAS

Measurement mode

Displays error
measurement mode

Measurement interval

Displays measurement
interval when REPEAT
mode is selected at &

1 Number of bits

Displays number of bits
when BIT mode is

selected at

Measurement time

Displays measurement
time when TIME mode
selected a1 B

BUZ

Buzzer ON/OFF state

Displays whether ornot
buzzer sounds at error
detection

ELAPSED-
TIME

Elapsed time

Displays error
measurement elapsed
time or time from
measurement start to
measuremens end

DSPL MODE

Results display mode

Displays display mode
setting for @ and @

SAV

Preset memory save
command label

Command label to save
current interface
conditions settings
{(including printing
conditions) to preset
memory

RCL

Preset memory recall
command label

Command label to recall
interface conditions and
printing conditions

saved in preset memory




3.6.9 DISPLAY OF RESULTS screen structure

The structure of the DISPLAY OF RESULTS sereen is shown below. All error measured resuits are
monitored at this screen.

SO RD ST RT FSL SGL SA AIS XA Xi T
—-—-DISPLAY OF RESULTS -
S/RISA 1) JAIS iy < &
ERROR -~ ==wwoemw- ERR RTQ —=-------- PWL (sec) -----—----
BLK-ERR ~-=mmmmeem BLK RTQ ~=wmmemann PSL (sec) ~---------
BBE ---w--m--- BBER ~--r---r-- SGL (sec) --------m-
AT ~-emomemee BAT mmmn FSL (sec) -==--=m=—-
ey » US w-—mmmn— BUS —-memmr - ALS {sec) =--—-------
SES mommmmeees %SES wemwmmman XL (sec) ------no--
3 P I — *, )
A %ES —ommmmame
EFS ~~---mmmoe BEFS wrmmmm—ee
LN USED AREA 0% @
PSL-CNT ~-=-—=m=mm ELAPSED-TIME
CLK-SLIP ~ommemor- s e e ©
SLIP-SEC DSPL MODE ELAPS‘ < : &
80-04-22 17:08:47 @
(MORE)} MO1
START START START START PRINT
MEAS COLLECT CYC-ERR CH-ERR ouT

Fig. 3-5 DISPLAY OF RESULTS Screen Structure

Table 3-4 Explanation of DISPLAY OF RESULTS Screen

Setting
No. Label Name Explanation Setting mdeuarsisge-
ment

@ Monitor LED signal names | Displays name and % X

connection ¢ircuit

number of signal line

and alarm signal

represented by monitor

LEDs
@ |S/R,SND,RCV [Signalline and alarm Displays signal line and O O

signal setting alarm signal settings




Table 3-4 Explanation of DISPLAY OF RESULTS Screen {Cont'd)

Setting
No. Label Name Explanation Setting md;.;t;gge_
ment
@ Displays each item of X X
ERROR Measured result display 1 | measured result data or
Units intermediate result data
Error count
BLK-ERR Block error count Blocks
BBE Background error count
AT AT (Available time) seconds
Us US (Unabail Seconds)
seconds
SES SES {Severely Errored
Seconds) seconds
DM DM (Degraded Minutes)
minutes
ES ES (Errored Seconds)
' seconds
EFS EFS (Errored Free Seconds)
seconds
PSL-CNT Pattern sync loss count
CLEK-SLIP | Clock slip generation count
@ Measured result display 2 X X
ERR RTO Error ratio
BLK RTO Block error ratio
BBER Background error ratio
BAT AT ratio (%)
BUS US ratio (%)
PSES 1 SES ratio (%)
%DM DM ratio (%)
BES ES ratio (%)
DBEFS EFSratio (%)
SLIP-SEC Clock slip generation time
seconds
& Measured result display 3 | Displays each item of 4 P
PWL (sec) Power ioss time measured result data or
PSL (sec) Pattern syne loss time intermediate result data
SGL  (sec) Signal loss time “PWL (sec)” and “PSL
FSL (sec) Frame sync loss time {sec)” are digplayed for
AIS  (sec) AlS alarm generation all the interface units.
time Other items may not be
XL (sec) X.50 frame sync loss time displayed with the

interface unit.




Table 3-4 Explanation of DISPLAY OF RESULTS Screen {Cont'd)

_ Setting
' . . during
No. Label Name Explanation Setting | easure-
ment
® IELAPSED- Elapsed time Displays error X X
TIME measurement elapsed
time or time from
measurement start to
measurement end
@ |DSPL MODE Result display mode Displays display mode O O
' setting for @, @, ®, and
®.
USED AREA Occupancy rate of error Displays occupancy rate X X
analysis data colleciion of data coliection area
area during error analysis
data coilection in %
O : Enable
x Disble




3.6,10 CONDITION OF PRINT {INTERVAL) screen structure
The structure of the CONDITION OF PRINT (INTERVAL) screen is shown below.

The printing conditions for interval printing (printing at error occurrence and alarm
generation/reset) are set at this screen.

——CONDITION OF PRINT {INTERVAL)——

INTERVAL DATA

D
ERROR DATA PRINT NO THRESHOLD o < @
¥ @
PRINT INTERVAL 17sec
CONTROL CONTINUOUS PRINT NO & @
ALARM DATA g g ®
PSL(sec) PRINT  NO SGL{sec) PRINT  NO
FSL(sec) PRINT NG AIS{sac) PRINT NG
XL(sec) PRINT NG
G0-04-23 17:09:07
PERIOD
Fig. 3-6 CONDITION OF PRINT (INTERVAL) Screen Structure
Table 3-5 Explanation of CONDITION OF PRINT (INTERVAL) Screen
Setting
No. Label Name Explanation Setting mdef;g?ew
ment
@ |ERROR DATA |Interval data printingat Displays whether or not C O
PRINT error generation interval data is to be
printed at error
generation
@ |THRESHOLD ![Error generation judgment | Displays threshold value @ O
threshold value (error count) setting for
interval printing. When
error count > threshold
value, interval printing
is performed.
® JPRINT Printing interval Displays printing O @
INTERVAL interval sefting for
errorfalarm interval
printing




Table 3-5 Explanation of CONDITION OF PRINT (INTERVAL) Screen {Cont'd)

Setting
) . during
No. Label Name Explanation Setting | haasyre-
. ment
@ |CONTROL Continuous printing control | Displays whether or not O O
CONTINUOUS printing stopped
PRINT (continuous printing
control) when
error/alarm interval
printing continued from
10 times or more.
® |ALARMDATA |Interval data printing at Displays whether or not O O
PSL {sec) PRINT |alarm status change interval printing
SGL (sec) PRINT performed when alarm
FSL (sec) PRINT status (generation/reset)
AIS {sec) PRINT changed.
XL (sec) PRINT “PSL” is displayed for all
the interface units, but
the other items may not
be displayed with the
interface unit.
O Enable




3.6.11

CONDITION OF PRINT (PERIOD) screen structure
_ The structure of the CONDITION OF PRINT (PERIOD) screen is shown below.

The printing items for REPEAT measurement end printing and other measurement stop and end
printing are set at this screen.

Optional printing is performed by pressing [F6] (PRINT OUT) during measurement or at the end of
measurement and prints all the items regardless of the settings at this sereen,

X . Disable

——-CONDITION OF PRINT (PERIOD)~-
PERICDIC / TOTAL DATA
i
ERROR DATA  PRINT NO & BLOCK DATA  PRINT NG X @
BBER DATA  PRIANT NG AT %AT PRINT NO
Us %us PRINT NO SES %3ES PRINT NO
DM %DM PRINT NG ES %ES PRINT ND
EFS %EFS PRINT  NO PSL COUNT PRINT WO
CLK-sLIP PRINT  NO SLIP-SEC PRINT WD
ALARM DATA )
PUL{sec) PRINT  NO PSL{sec) PRINT KO X
SGL{sec) PRINT  NO FSL(sec) PRINT KO
AIS{sec) PRINT NO XL(sec) PRINT RO
gC-04-23 17:08:22
INTERVAL
Fig. 3-7 CONDITION OF PRINT (PERIOD) Screen Structure
Table 3-6 Explanation of CONDITION OF PRINT (PERIOD) Screen
Setting
. . during .
No. Label Name Explanation Setting metésuge-
ment
@ ERRORDATA  PRINT Error data/error Disglays whether or not O O
PLOCKDATA  Tont |performance data printing | each item printed
AT ®AT  PRINT |setting
US  wUS  PRINT
SES %SES PRINT
DY WOM  PRINT
ES  ®ES  PRINT
EFS  ®EFS  PRINT
PSL CONUT PRINT
CLK-SLIP PRINT
SLIP-SGEC PRINT
@ IALARM DATA |Alarm data printing setting Disgl_ays whether or not @ O
PSL (sec) PRINT : each item printed
SGL (secy PRINT
FSL {sec) PRINT
AIS {sec) PRINT
XL {sec) PRINT
O : Enable



3.6.12 CONDITION OF COLLECT screen structure

The structure of the CONDETION OF COLLECT screen is shown below. The data collection area
and collection conditions for error analysis are set at this screen.

—~CONDITION OF COLLECT--

D
J
UNIT NO.3 " AREA NO.2+ @
COLLECT INTERVAL + <)
ERROR DATA COLLECT NO =% )
PERIOD DATA COLLECT KO )
ALARM DATA ©
PSL{sec) coLLecT no K SGL(sec) coLLecT no &
FSL({sec) COLLECT NO AIS{sec) COLLECT NG
XL{sec) COLLECT NO
90-04-23 17:09:22
{MORE} MO1
1 10 30 2 &
s8¢ SeC sec min min min
Fig. 3-8 CONDITION OF COLLECT Screen Structure
Table 3-7 Explanation of CONDITION OF COLLECT Screen
Setting
No. Label Name Explanation Setting mde%régfe,
ment
@ |UNITNO. Data collection unit No. Displays data coliection O X
area No. setting
@ |AREANOQ. Data collection area No. Displays data collection O X
area No. setting
During data collection,
the current collection
area No. is displayed.
When data is not being
collected, the usable area
No. is displayed at the
current vacant area.
® |COLLECT Interval data eoliection Displays interval data O X
INTERVAL interval (errorfalarm) coliection
inferval setting




Table 3-7 Explanation of CONDITION OF COLLECT Screen {Cont’'d)

No.

Label

Name

Explanation

Setting

Setting
during
measure-
ment

ERROR DATA
COLLECT

Interval error data
collection setting

Displays whether or not
interval error data
collection performed
Interval error data is the
data for histogram
analysis, histogram +
alarm analysis,
continuous error
generation fime
analysis, and error
generation time interval
analysis.

O

X

PERIOD DATA
COLLECT

Periodic data (REPEAT .

measurement result}
coliection setting

Displays whether or not
periodic data collection
performed

Periodic data is the data
for threshold value
distribution analysis.

ALARM DATA

PSL{sec) COLLECT
SGL(secy COLLECT
FSL{sec) COLLECT
AlS{sec) COLLECT
XL {sec) COLLECT

Interval alarm data
collection setting

Displays whether or not
interval alarm data
collection performed
Interval alarm data is
the data for histogram
+ alarm analysis, and
continuous alarm
generation time, and
alarm generation time
interval analysis,

O : Enable
» : Disable




3.6.13 Setting error measurement conditions

Error measurement condition setfing is performed at the ERROR screen. Setting is performed
sequentially from the top of the display. Items that are not set retain their current value.

Error measurement conditions setting procedure

{ START )

Set send and receive
patterns.

Others ‘ /S\ Programmabie pattern

et pattern?

Pseudorandom pattern

Set the normal/invert and
normal/reverse : Set the programmable

clagsification of pattern pattern.
|
Set continuous Os
suppression method
1
Set the pseudorandom
patiern syne loss detection

threshold value.

]
i

Set the error detection
items

i

Set the block length.

i

Set the measurement moede.

MANUAL /K\ TIME, REPEAT
Measurement mode?

BIT

Set the measurement time
Set the number of bits or measurement repeat
time
- ;
|
END



3.6.14 Start/stop error measurements

Error measurement is started and stopped from the cursor-off ERROR or DISPLAY OF RESULTS
screen,

SG RD ST RT FSL SGL  SA AIS XA XL
-~ ERRQR-
S/RSA :| RIS :§

ERROR COUNT ERROR RATIC PATTERN 1:1
CYC-ERR 1.0E-1
ES SES CH-ERR  SINGLE
s o v o v e s o o o g ER RTINS BIT
ERROR  BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME MEAS MANUAL

- -

DSPL MODE ELAPS{BUZ OFF _rjgrgzt
80~05-08 16:38:43

(MORE} MO1
START START START PRINT
MEAS CYC-ERR|| _CH-ERR GUT

F1

@ Starts measurement

Specifies measurement start

'

“MEAS” is displayed during measurement

SO RD ST RT FSL SGL  SA AIS XA XL
-~ ERROR- -~
“Esacl sk A cL IS o
ERROR COUNT ERROR RATIO PATTERN 1:1
0 CYC-ERR 1,0E-1
ES SES CH-ERR  SINGLE
o e e - - ERR-INS BIT
ERROR  BIT
BLK=LNG 1,0E1 BIT
CLOCK SLIP ELAPSED-TIME M MARUAL
T T T T T 7] DSPL MODE ELAPS{BUZ QFF e
SAV RCL
. . " g0-05-08 16:38:00
Function key label is — SRR STRE (MOPRéEI)Nro
changed to “STOP ] MEAS CYC-ERR/| CH-ERR ouT
MEAS”
F1 I i

%

Specifies measurement stop



When measurement start is
specified, the following
conditions are agsessed and
when all the conditions are
satisfied, the instrument
enters the measurement
state. If any condition is not
satisfied, the instrument
waits (“WAIT” is displayed)
and measurement does not
start. Check the
connections to the DUT and
the interface and
measurement conditions.

Conditions

[ .1

O 0 o 0 & O # O O 000 O
S; RD ST RT FSL SGL SA AIS XA XL
~ = ERROR- —
JWAIT S/RBA 11 BIS =y
e
ERROR COUNT ERROR RATIO PATTERN 1:1
CYC-ERR 1.0E-1
ES SES CH-ERR SINGLE
S ERR-INS EIT
ERROR  BIT
BLK-LNG 1,0E1 BIT
CLOCK SLIP ELAPS£D5Té§EOG MEAS  MANUAL
T T T e e DSPL MODE ELAPS|BUZ OFF e
dsny RCL
90-05-08 16:30:49
, MOREY MO3
STRET START | START 1] PRIAT
MEAS CYC-ERJ CH-ERR QU

@ Pattern sync loss not generated?

@ Frame sync loss not generated?

® Signal loss not generated?

BIT measurement and TIME measurement end automatically after the specified
measurement time. To stop measurement on halfway press [F1] (STOP MEAS).
t MANUAL measurement and REPEAT measurement, stop measurement by pressing {I1]

(STOP MEAS).




3.6.15 Reading measured resuits

The intermediate measured result or measured result at measurement end or stop is monitored at
the ERROR screen and DISPLAY OF RESULTS screen,

® ERROR Screen

SO RD ST RT FSL SGL SA AIS XA XL
= = ERROR™ ~
Becanels/m sa o his oy

¢ [Fiveitems selected by function

keys can be monitored

simultaneously. (Expanded -

ERROK BN ERROR RATIO PATTERN 1:1 character display)
0/0.00E-07 |, ... .. ¢ ERROR COUNT and BLK-ERR
ES SES Eg§§¥§8 g}ﬁGLE COUNT are displayed every time
0 . 0 0 0 g?ﬁ??m ?I_Em BIT when the error occurs. Other
CLOCK SLIP ELAPSED- TIME MEAS MANUAL

items are displayed every second.

0:00:49
0 nsPL MGDE ELAPS BUZ OFF r""""“"'ﬁ_
80-05-08 16:40:52
(MORE) MDZ

AT ‘ %AT E Us Il_ %S “ SES %SES

U rr Il Fr2 |l F3 || F4 || F5 || FB

¢ DISPLAY OF RESULTS screen

A AIS XA XL .
SO RD ST RT FSL S6L . 5 ® FError performance (21 items},
=~DISPLAY {QF RESULTS™ -
oy PSL-CNT, CLK-SLIP, and alarm
wERgls/r BA 1L pIS o4 T .
generation time (max. 7 items)
NEE TR FrErE T e |
- . - sec 3
SEE 3|BBER . 0.00E-08| SGL (sec 2 simultaneously.
B ol S 9:38) ARs NSl o
% , sec . : :
Sl%ﬁ : 8 %"?53 8 : 88 3 (sec) R o Allthe items are displayed every
£S  10.00 ¥ES 9.00 second.
EFS 58.00 %EFS 160.00
PSL-CHT 0 ELAPSED-TIME
CLK-SLIP i 0108
SLIP-SEC 0j DSPL MODE ELAPS
90-05-08 16:41:10
(MORE) MQ1
3TOP t START |[START | PRINT [
MEAS CYL-ERR||_CH-ERR ouT




® Display mode

A the REPEAT mode, there are two display modes (DSPL MODE); “ELAPS” and “PERIOD”.
The measured result differs with the display mode.

Elapse display (ELAPS) : Display total measured result from measurement
start.
Displays results every second (or every time when
error oceurs)

Repeat measured results display (PERIOD): Displays measured results of one period just
before the current period.
“--.7is displayed up to the end of one period
from the start of measurement and the display is
updated at the end of each period.

At the end of measurement, the results of the last period are displayed.
At the MANUAL, BIT, or TIME mode, only the ELAPS display can be used.



3.6.16 Printing measured results

To print the measured results during or after measurement press [PRINT OUT] on the ERROR
screern.

S0 RD ST RT FSL SGL  SA AIS XA XL
- - ERROR~ =
S/R BA 14 AIS 1] XA:l
ERROR COUNT ERROR RATIC  |PATTERN 21 6-1
NORMAL  NO-SUP
O OOOE-OG PSL-THR AUTO
CYC-ERR 1.0E-1
£S SES £H-ERR  SINGLE
ERR-INS BIT
0.00 0 iEror  BIT
BLX-LNG 1.0F1 BIT
CLOCK SLIP ELA?SED-?IM&UG MEAS MANGAL
DSPL MODE ELAPS|BUZ OFF r-;;-;;:
90-04~03 16:48:58
(MORE)_MQ
START STRET 1 [STERT || PRINT
MEAS CYC~ERRI|__CH-ERR ouT
FL |l F2 || F3 | F4 1| F5 || F6

%

Press function key F6 (PRINT OUT)



Depending or: the display mode (DSPL MODE), the intermediate results, final resulis, or REPEAT
measurement results will be printed.

{1) Example of printing after measurement stop/end.

REPEAT measurement results Final results

== ERROR ==
91-12-24  19:30:21
INTF.RECV 1431 1.5
PATTERN 216-1 NRML
NO-SUP

PSL-THR  AUTO

MEAS ERR BIT
BLK~LENG 1.0E%1 BIT

== ERROR ==
91-12-24  19:28:26
INTF.RECV 1431 1.5
PATTERN 2t6-1 NRML
NO-SUP
PSL-THR  AUTO
MEAS ERR BIT
BLK-LENG 1.0E1 BIT

MEAS REPT  0:01:00 MEAS REPT  0:01:00
<< PERIOD COUNT >> << TOTAL COUNT >>
91-12-24  19:28:42 91-12-24  19:24:52
~91-12-24 19:29:42 ~91-12-24 19:28:02
ERR 0 0.00E-07 TOTAL-TM 0:03:10
BLK 0 0.00E-06 ERR 2270 1.87E-04
BBE 0 0.00E-07 BLK 20561 1.69E-03
AT 60 . 100.00 BBE 1 8.31E-08
usS 0 0.00 AT 190  100.00
SES 0 0.00 N 0 0.00
DM 0 0.00 SES 2 1.05
ES 0.00 0.00 DM 0 0.00
EFS 60.00 100.00 ES 3.00 1.58
PSL-CNT 0 EFS 187.00 98.42
CLK~SLIP 0 PSL-CNT 1
SLIP-SEC 0 CLLK~SLIP 0
PWL(sec) 0 SLIP-SEC 0
PSL{sec) 0 PWL(sec) 0
SGL(sec) 0 PSL(sec) 2
FSL(sec) 0 SGL(sec) 0
AIS(sec) 6.0 FSL(sec) 2
RAI(sec) 0.0 AIS(sec) 0.0
XL (sec) 0.0 XL (sec) 0.0



(2) Example of printing during measurement

REPEAT measurement results Cumulative measurement resulfs

from start of measurement

<< PERIOD COUNT >> {< ELAPSED COUNT >>

91-12-24  19:28:42 91-12-24  19:28:42
~91-12-24  19:29:42 ~91-12~24  19:30:01
ERR 0 0.00E-07 ERR 0 0.00E-07
BLK 0 0.00E-06 BLK 0 0.00E-06
BBE 0 0.00E-07 BBE 0 0.00E-07
AT 60  100.00 AT 79  100.00
usS 0 0.00 us 0 0.00
SES 0 0.00 SES 0 0.00
DM 0 0.60 DM 0 0.00
ES 0.00 0.00 ES 0.00 0.00
EFS 60.00 100.00 EFS 79.00  100.00
PSL~CNT 0 PSL-CNT 1
CLK-SLIP 0 CLK-SLIP 0
SLIP-SEC 0 SLIP-SEC 0
PWL{sec) 0 PWL(sec) 0
PSL(sec) 0 PSL(sec) 0
SGL{sec) 0 SGL(sec) 0
FSL(sec) 0 FSL(sec) 0
AIS(sec) 0.0 AIS(sec) 0.0
RAI(sec) 0.0 RAI(sec) 0.0
XL (sec) 0.0 XL (sec) 0.0



3.6.17 Setting error measurement printing conditions

To print all measurement items, press [PRINT OUT]. During error measurement, results may also
be printed at specific intervals or periedically as follows.

Inferval printing : When an error is detected or when the alarm status (generated/result) changes,
the time and measured results are printed.

Periodic printing : When the measurement mode is REPEAT, the measured results are printed at
the end of each repeat measurement. In all measurement modes, the measured
results are also printed at measurement stop/end.

For these two kinds of printing, the printing conditions can be set so that only the required data is
printed.

(1)} Periodic printing conditions
Specify the items to be printed on the CONDITION OF PRINT (PERIOD) screen.
(2) Interval printing conditions

Set the interval error detection conditions and interval alarm detection conditions on the
CONDITION OF PRINT JNTERVAL} screen.

Setting procedure

{ START )

Set the error detection interval.

Enable/disable continuous printing

Enable/disable interval printing on
error generation.

Set the error generation threshold
value,

Enable/disable interval printing in
response to changes in alarm status.

{ END )
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Printing examples are shown below.
(1) Periodic printing
Printing conditions : ERROR-DATA, US, SES, ES, EFS, PSL-CNT,

PSL (sec), FSL (sec), AIS (sec) XL (sec) -- - “YES”
Others - .- NG
REPEAT measurement result printing Results printed when measurement
is completed
{< PERIOD COUNT >> < TOTAL COUNT >>
90-05-09 09:36:58 90-05-09 09:36:48
~90-05-09 09:37:08 ~80-05-09 09:37:45
ERR 1 1.56E-06 TOTAL-TM 0:00:57
us 0 0.00 ERR 8207 2.25E-03
SES 0 0.00 us 0 0.00
ES 1.00 10.00 SES 3 5.26
EFS 9.00 90.00 £ES 8.00 14.04
PSL~CNT 0 EFS 49.00 85.96
CLK-SLIP 0 PSL~CNT 3
PSL{sec) 0 CLK~SLIP 0
FSL(sec) 0 PSL({sec) 3
AIS(sec) 0.0 FSL{sec) 3
XL(sec) 0.0 AIS{sec) 0.0
XL(sec) 0.0
{2} Interval printing
Printing conditions : Interval - - - 1second
Continuous printing control - - - NO (no control)
Interval error data --- YES
Threshold value - - - 5(Print if more than 5 errors occur)
Interval alarm data
PSL (sec) --- YES
FSL (sec) --- YES
90-05-09 09:37:29 :
E 3001 2315  ~e—— Detected error (The number on the left is the number
A PSL{sec) FSL(sec) of errors and the number on the right is the number of
biock errors.)
90-05-09 09:37:30

R PSL(sec) FSL( sec) PSL (sec), FSL (sec) alarm generation
g90-05-09 09:37:36 !——— PSL (sec), FSL {sec) alarm reset

E 2673 1674

A PSL(sec) FSL{sec;
90-05-09 09:37:37

R PSL{sec) FSL{sec)



3.6.18 Setting error analysis data collection conditions
Teo collect error analysis data,

(1) the MD0633A Error Analyze Unit must be inserted

(2) there must be area available in the Error Analyze Unit.

Specify the data to be collected and other collection conditions on the CONDITION OF COLLECT
screen, then start collection.

Collection conditions setting procedure

( START )

Specify the No of the Error Analyze
Unit tobe used to collect data.

Specify the No of the data collection
area

Set the interval data collection
interval.

Enable/disable collection of interval
error data

Enable/disable collection of periodic
data (REPEAT measurement results)

Enable/disable the collection of
intervalalarmdata

END



The following data must be collected to perform the appropriate analyses.

Required dataAnalysis Histogram Hi::?;?nm Trace bz?\:r\f:%n fr%goz’:erir Density
Interval error data @) O Fa) O A

Interval alarm data 0 O PN YAN

Periodic data Tat O

C ¢ Necessary

O 0 When collected, the data can be analyzed.




3.6.19 Starting/stopping collection of error analysis data

The collection of Error analysis data is started and stopped via the ERROR screen or DISPLAY OF
RESULT screen. The area in which data is to be saved is set on the CONDITION OF COLLECT

screen before beginning data collection.

S R’D 8T AT FSL SGL 8A AlS XA XL
-~ ERROR~ ~ & When the Error Analyze Unit is not installed, when no
S/R A 1] AIS 1} collection areas are available, or when a collection area
is not specified, the [START COLLECT] label is not
ERRGR COUNT ERROR RATIO PATTERN 1:1 ' displayed on the ERROR screen.
- CYC-ERR 1.0E-1 Verify that the Error Analyze Unit is ingerted and select
ES | seS |CH-ERR BIUGLE the CONDITION OF COLLECT screen by pressing [F4]
gfﬁgﬁms ?Fész BIT of the cursor-off ERROR screen page 2 (M02) menu.
CLOCK SLIP ELAPSED-TIME MEAS MANUAL
T T T T T 7§ pspL MoDE ELAPS |BUZ  OFF  ryronl
80-05-89 14:58:03
RET STAR START ! PRREINTMO
)
ot

4

~—CONDITION OF COLLECT——

UNIT NO.3 AREA NO.3

COLLECT INTERVAL
ERROR  DATA COLLECT YES
PERICE DATA COLLECT YES

e When the CONDITION OF COLLECT screen is
displayed, the number of the lowest available area
(vacant area) is set.

To change the area number, move the eursor to the

ALABM DATA i i
Fé%{““} ES&%E% ¥E§ R&;g{sec; Eg&%ﬁ ¥§§ AREA NO. display and set the desired area number
F3-2vd s5e¢ 4 H
xU(sec)’ COLLECT YES with the fanction keys.

® Press [BACK SCREEN}to return to the ERROR screen.
90-05-09 14:58:30
{MORE) M

01
R N P
sec sec sge min min ain

SD RD ST RT FSL 561 SA AIS XA XL
~~ ERROR— —
5/8 BA 11 AIS 1}

ERROR COUNT ERRGR RATIO PATTERN 1:1 * Verify that ISTART COLLECT]is displayed at{F2},
o Start data collection by pressing [F2} then [F1} or [F1]
CYC-£RR 1.0E~1 .
ES SES CH-EBR  SINGLE then [F2].
o s W W - - i — — — o — o] ERR-INS BIT
ERROR BIT
BLX-LNG 1.CE1 BIT
CLOCK SLIP ELAPSED~-TIME MEAS MANUAL
T T T T T pseL MODE ELAPSIBUZ  OFF I

80-05- 09 14 59 55
e SES“QRR[ P”?ifn
L rr |0 ez I fr3 10 Fs I r5 | Fe |

%

Press [F2] then{Filor [F1] then {F2].




SO RD ST RT FSL SGL SA AIS XA XL
-~ LERROR~~
WERS[S/R BA 11 PIS ¢4
ERROR COUNT ERROR RATIO  IPATTERN i:1
0/0.00E-06 CYC-ERR 1,08-1
£s SES CH-ERR = SINGLE
ERR-INS BIT
0.00 0 igrror - BiT
BLK-LNG 1.0f1 BIT
CLOCK SLIP ELAPSED-TIME  IMEAS  MANUAL
DSPL MODE ELABS|BUZ - OFF

C
80~05~ 09 15 0 :24

. MO
sTep STAR'{ START PﬁINT
MEAS OLLECT CYC ERR CH ERR QUT |

Lrr [ r2 | 3 | rs I F5 I F6 |

%

To discontinue data collection, press [F2].

T R C I § B
== DISPLAY OF RESULTS~—

¢ When [F2] (START COLLECT) is pressed, the
{F2] label changes to [STOP COLLECT].
To stop collection, press [F2].

& During collection, the cellection area occupancy
state can be checked via the DISPLAY OF
RESULTS screen.

MEBS]S/R 1 C ot
ERRGR 14 |ERR RTO 1.85£-051PWL{sec 0
BLK-ERR i4 |BLK RTO 1.85E-04iPSL{sec 0
BBE i4 |BBER 1.85E-08
AT 78 JAT  10G.0¢
us g %US 0.09
SES g %SES 0.00
o) i %DM 108.00
ES 8.40 %ES 10.26
EFS 70.€0 XEFS 89.74 |USEC AREA 5%
PSL-CNT e ELAPSED-TIME €
CLX-SLIP Y
SLIP-SEC GSPL MQODE ELAPS

80-05-08 19:55:51
MQOR

START START START PRINT
MEA QLLECTY YL-ERR H-ERR T

L

S0 RD ST RT FSL SGL  SA AlS XA XL
== ERAQR™—
YuEasfsr sa 1y RIS 1
ERROR COUNT ERROR RATIG PATTERK 1:%
0/0.00E-07 CYC-ERR 1.0E-1
ES SES CH-ERR  SINGLE
ERR-INS BIT
000 0 ERROR ~ BIT
LK-LNG 1,0E1 BIT
CLOCK SLIP ELAPSED-TIME 0 MEAS MANUAL
08P, MODE ELAPS [BUZ  OFF r--—

gG~05~ GQ 15 QG

WEAS

START H STERT ”'ﬁﬁi"?
CYC-ERRI  CH-~ERRA QUT

Collection area occupancy rate

¢ When data collection is discontinued or when the
collection area becomes full, data collection is
aborted and the [F2] label goes off.
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3.7 Voltage Measurement
3.7.1 Overview

Voltage measurement is performed via the VOLT/FREQUENCY screen. Voliage measurements
can be performed via the following interfaces:

MDO821A V.24/V .28 (R5-2320) Interface Unit
MDGS21A V.35 Interface Unit
MD0s21C V.35 (R5-499) Interface Unit

MDG621D X.20 (RS-423/X.21 (RS-422) Interface Unit
Measurement setup

(1) Interface line voltage measurement on signal received from DUT

MD6420A W

Receive ppyp (modem, ete.)

Measure the voltage after setting the receive interface unit as required for the DUT via the
INTERFACE screen.

{2) Measure the voltage of the line by looping back the fixed-pattern data.

Send

VST BTN S —— [ Loopback

Receive  pyUT (modem, ete.)

Measure the voltage after setting the send interface unit and receive interface unit as required
for the DUT via the INTERFACE screen.



3.7.2 Voltage measurement screen structure
The voltage measurement portion of the VOLT/FREQUENCY screen is shown below.

T R C I S B 0
== VOLT/FREQUENCY~~
S/RIC :¢ < @
<) »T (V| A (Vy |B (V)| PATTERN 1:1 .4.. @
» - P -
@ »1.08(r20.4/#19.3 <
T (KHz) | GATE TIME 100ms
® - o o b o | INTERVAL C.5sec
® LINE SELECT SIGNAL
—
SAV RCL 4 ©
90-05-16 17:26:11
(MORE) MO1
START PRINT
COUNT ) ) cuT
Fig. 3-9 Voltage Measurement Screen Structure
Table 3-8 Explanation of Voltage Measurement Screen
Setting
No. Label Name Explanation Setting mde%’!ﬂ?e-
ment
@ Monitor LED signal names | Displays name and X X
connection circuit
number of signal lines
and alarm signal
represented by the
monitor LEDs
@ |SR/,SND,RCV Signalline and alarm Displays signal line and O o
signal settings alarm signal settings
€Y Name of signal whose Displays name of receive O O
voltage is to be measured interface unit signal line
£0 be measured
oy Measured voitage Periodically displays X X
measured voltage value




Table 3-8 Explanation of Voltage Measurement Screen (Cont'd)

No.

Label Name

Explanation

Setting

Setting
during
measure-
ment

A Measured voltage of
' balanced line A

Displays meagured A
line voltage when
interface lineisa
balanced line

X

X

B Measured voltage of
balanced line B

Displays measured B
line voltage when
interface lineisa
balanced line

PATTERN Send pattern setting

Displays current send
patiern

This is the same as &,
®, D, and @ of the
ERROR screen
{paragraph 3.6.8).

SAV . | Preset memory save
command label

Command label to save
current interface and
measurement conditions
to preset memory
{including frequency
measurement .
conditions)

RCL Preset memory recail
command iabel

Command label to recall
current interface and
measurement conditions
saved in preset memory

O : Enable
»x : Disable




3.7.3 Voltage measurement procedure

When the VOLT/FREQUENCY screen is selected, voltage measurements start immediately and the
measured value is displayed every 500 ms.

To change the measurement line or send pattern, move the cursor to the required item and change
it.

After a condition has been changed, measurements are performed under these new conditions and
results are displayed every 500 ms.

START

Measurement preparations
Turn on the MDB420A power
switch.

Switch to INTERFACE screen. Press [F2] of the cursor-off MODE screen page 1 (M01)
menu. For other than MODE screens, press [BACK
‘} SCREEN] once or $wice.

Set or modify the interface
seftings.

Switch to the VOLT/FREQUENCY | Press [F2] of the cursor-off INTERFACE screen page 1
screen. (IV01) menu.

Insert the interface unit, connect the DUT and check the
setup.

| Voltage measurement and display |
i

I
i of measured results. :
b e m e e ey T o WA A4

\ Y ¥
Set or modify the Change the Turn on the printer
send pattern. measurement line. and print the results

Y Y y 3

Press [PRINTER OFF/ON]; the PRINTER ON LED
lights. Press [F6] of the curser-off ERROR screenpage 1
(MO1) menu.



3.8 Frequency Measurement

3.8.1 Overview

Frequency is measured via the VOLT/FREQUENCY screen.

The frequency and number of rising edges of pulses can be counted for the following signals.

» Prequency and number of rising edges for the receive unit send clock line, receive data line,
and other signal lines (interface lines) frequency or rising edge count.

¢ Number of rising edges for the Receive unit alarm signal (alarm displayed via monitor LEDs)
¢ Number of rising edges for the external signal (TTL level) input from rear panel
Measurement setup

(1) Counting the frequency or number of rising edges on signal lines and alarms

interface N N iy
unit L . =
Connection
cable DUT {modem, eic.)

MDB420A

(2) Counting number of rising edges on external signal (TTL level}

' Coaxial cable
%m e S;gnal to be measured

Rear-panel BNC
MDB4Z0A connector




3.8.2 Frequency measurement screen structure
The frequency measurement part of the VOLT/FREQUENCY screen is shown below.

T & ¢ I S B ¢ D
== VOLT/FREQUENCY- -
s/R|coar < @
T (V)i A (vy | B (V)| PATTERN 1:1
1.08 20.4] 19.3
S P 7 p(KHZ)} | GATE TIME 100ms ¢ ()
e pom wen e wm] INTERVAL 0.5sec - &
) 4 LINE SELECT SIGNAL
&
SXV RCL— O
80-05-16 17:26:11
(MORE) MO1
START PRINT
COUNT ouT
Fig. 3-10 Frequency Measurement Screen Structure
Table 3-9 Explanation of Frequency Measurement Screen
Setting
. . during
hNo. Label Name Explanation Setting | oo cire.
ment
@ Monitor LED signal names | Displays name and X X
: connection circuit
number of signal lines
and alarm signals
represented by the
monitor LEDs
© |S/R,SND, RCV |Signal line and alarm Displays signal line and O O
signal settings alarm signal settings
€ Signal to be measured Displays name of signal C O
line to be measured
@ Units Displays units of X X
measured frequency
resuit




Table 3-9 Explanation of Frequency Measurement Screen (Cont'd)

Setting
No. Label Name Explanation Setting mdeuazgrge-
ment
o Measured Frequency Displays measured X X
frequency
® |GATE TIME Frequency measurement Displays time over which O X
time the frequency was
measured
@ |INTERVAL | Frequency measurement Displays frequency C X
repetition interval measurement repetition
interval
® |SAV Preset memory save Command label to save C O
command label current interface
conditions and frequency
measurement conditions
{including voltage
measurement
conditions) to preset
Memory
3 |RCL Preset memory recall Command label to recail C O
cornmand label the interface conditions
and measurement
conditions saved in
preset memory
O Enable
X Disable




3.8.3 Frequency measurement procedure

START

Measurement preparations

I

Turn on the MDB420A power
switeh.

Insert the interface unit, connect the DUT and check the
setup.

[

Switch to INTERFACE screen. Press [F2] of the cursor-off MODE screen page 1 (M01)
menu. For screens other than the MODE screen, press
{BACK SCREEN] once or twice.

[
Set or modify the interface

conditions.
{
Switch to the Press [F2] of the cursor-off INTERFACE screen page 1
VOLT/FREQUENCY screen. (M01) menu.
i
Set or modify the frequency Set the signal line to be measured, measurement {ime,
measurement conditions and measuremens interval
I
Press [F1] of the cursor-off VOLT/FREQUENCY screen
Startfrequency measurement. page 1 (M01) menu. '
]
R — L .
| t
i Monitor the measured result. :1
L e o e e e o e S o e o b i e i o
| { ¥
(repeat Change the signal Turn on the printer
i’neasurement) line to be measured. and print the results.
) Y Y

Wait for the end of measurement, When a frequency-measurement repeat interval mode is
or stop measurement. MANUAL, measurement ends automatically. In the

T other modes or to stop measurement in halfway, press
[STOP COUNTI.

Turn on the printer and print the
measured resuit

Press [PRINTER OFF/ON]. The PRINTER ON LED
lights. Then press [F8] of the cursor-off
END VOLT/FPREQUENCY screen page 1 (M01} menu.




3.9 Linelnterval Measurement
3.9.1 Overview

Line interval measurement is performed via the DELAY TIME screen. The time between level
transitions in the following signals can be measured.

® lMeasurement start and stop points

(1) Rising (OFF—ON, 0~s1) or falling edge (ON—OFF, 1-0) of the line and alarm signals of the
receive or send interface units.

(2) Risingor falling edges of external signal (T'T'L level) input to the real panel
¢ Valid combinations of measurement signals

The interval between the transitions of any two arbitrary signals can be measured provided that
the signals originate from the same interface unit.

® Combination examples

@Signal A t t The delay time (t1) between the rising edges of
=

A and B is measured by assigning the rising

edge of signal A as the start point and the

Signal B i ; rising edge signal B as the siop point,
Signal C . .
@Signa " The signal C ON time (t2) is measured by

e assigning the rising edge of C as the start point
and the falling edge of C as the stop point,

Measurement Setup

Connection

DUT (modem, etc.)
cable

interface
unit H

[

~—External input signal (TTL level)

Coaxial cable
MDB4AZOA



3.9.2 lineinterval measurement screen structure

The line interval is messured by setling LINE INTERVAL measurement mode on the DELAY
TIME screen ‘ :

The structure of the DELAY TIME screen at this time is shown below.

T R C I S B — @
-—DELAY TIME--
S/R|C 1y < _ 7
LINE INTERVAL - )
{ms)

LINE SELEGJ SIGNAL 4—*"“'/%

@ :244_04 START C ON-OFF
STOP 1 «l=CFF. <« I 7@
\\i@
¥ ©
SAV RCL—@

90-05-15 17:32:28

(MORE) MO1

START START PRINT

COUNT REPEAT ouT

Fig. 3-11 Line Interval Measurement Screen Structure



Table 3-10 Explanation of Line Interval Measurement Screen

No.

Label

Name

Explanation

Setting

Setting
during
measure-
ment

Monitor LED signal names

Displays name and
connection circuit
number of signal lines
and alarm signals
represented by menitor
LIEDs

x

X

S/R,SND,RCV | Signal line and alarm

settings

Displays signal line and
alarm signal settings

Measurement mode

Displays current
measurement made
For line interval
measurements, select
LINE INTERVAL.

®

Measured value

Displays measured line
interval value

LINE SELECT |Signal line selection

Displays
sending/receiving signal
line selection

‘When the same unit
sends and receives
signals “SIGNAL” is
displayed

START

Measurement start trigger
signal name

Displays name of signal
whose transition starts
measurement.

Specified ¢ransition

Displays high to low or
low to high as
measurement start
trigger

STOP

Measurement stop trigger
signal name

Displays name of signal
whose transition stops
measurement '

Specified transition

Displays high to low or
low to high as
measurement stop
trigger,

SAV

Preset memory save
command label

Command label to save
current interface and
line interval
measurement conditions
fo preset memory

RCL

Preset memory recall
command label

Command label to recall
current interface and
measurement conditions
saved in preset memory

Q
X

Enable
Disable




3.9.3 Line interval measurement procedure

START

Measurement preparations

E

Turnon the MD6426GA power

switeh.
%

Switch to the INTERFACE

screen.
|

Set or modify the interface

conditions.
i

Switch to the DELAY TIME

scéreen.
i

Set the measurement mode to
LINEINTERVAL.

i

Set or modify the line interval
measurement conditions.

i

Start line interval measurement.

i

Check the measured value

|

Walt for the end of measurement, or
PRESS (STOP MEAS) stop

measurement.

Turn on the printer and print
the measured results

END

Insert the interface unit, connect the DUT and check the
setup.

Press {F2] of the cursor-off MODE screen page 1 (MO1)
menu. For screens other than MODE screen, press
[BACK SCREEN] once or twice.

Press [F3] of the cursor-off INTERFACE screen page 1
(MO1) mena.

When the cursor (2! key is pressed once in the cursor-off
state, the cursor is displayed at the measurement mode
area. Select line interval measurement by pressing [F1].

Set or modify the measurement start trigger/stop trigger -
conditions.

For signal measurement, press [F11(START COUNT)
For repeat measurement, press [F2] (START REPEAT)

For single measurement, measurement ends
automatically.
For repeat measurement,; manually end measurement.

Press [PRINTER OFF/ON]. The PRINTER ON LED
lights. Then press [F6] of the cursor-off DELAY TIME
screen page 1 (M0O1) menu.



3.10 Transmission Delay Time Measurement

3.10.1 Overview

The transmission delay time is measured via the DELAY TIME screen
Meagurement setup

(1) When same interface unit is used for send and receive

_.—_—’,_
Interface ] T [ "-/-,Z’/"
unit .

= R Loopback

g

DUT (modem, etc.)
MD6420A

(2) Different interface units are used (whether they are the same or different types)

e ——p.

— 7
interface
unit Loopback .
Interface ___/—/Z'_’/o
unit
- e

MD6420A

A special measurement pattern is sent from the MD6420A and looped back. Then the time at which
it is received is measured.



3.10.2 Transmission delay time measurement screen structure

The transmission delay time is measured by setting the measurement mode on the DELAY TIME
screen to TRANSMIT DELAY. The structure of the DELAY TIME screen at thig time is shown

below,
S0 RD ST RT . “FSL SGL SA AIS XA XL [
- ~=DELAY TIME-~
S/RISA 1y lAIS 1y < )
- o |
TRANSMIT .BELAY -« <)
(ms)
INTERVAL 0.5sec «
0.01
X ®
¥ ©
_ SAV RCL €@
80-05-16 17:28:33
{(MORE} MO1
START PRINT
COUNT ouT
Fig. 3-12 Transmission Delay Time Measurement Screen Structure
Table 3-11 Explanation of Transmission Delay Time Screen
Setting
No. Label Name Explanation Setting mdegrsfﬁrge-
ment
@ Monitor LED signal names | Displays name and X X
connection circuit
number of signal lines
and alarm represented
by monitor LEDs
@ IS/R,SND,RCV | Signal line and alarm Displays signal line and O O
signal settings alarm signal settings
@ Measurement mode Displays current O X
measurement mode :
For the transmission
delay time
measurements, select
TRANSMIT DELAY.




Table 3-11 Explanation of Transmission Delay Time Screen (Cont'd)

Setting
No. Label Name Explanation Setting mdeuarszgg&
ment
@ |INTERVAL Measurement interval Displays measurement O X
interval
& Measured value Displays measured X X
transmission delay time.
® |SAV Preset memory save Command label to save O O
command label current interface
conditions and
transmission delay time
measurement conditions
to preset memory
@ [RCL Preset memory recall Command label to recall Q O
command label interface conditions and
measurement conditions
saved in preset memory
O : Enable
X Disable




3.10.3 Transmission delay time measurement ptocedure

Measurement preparations

l

Turn on the MD8420A power

switch,
l

Switeh to INTERFACE screen.

Set or modify the interface

conditions.
i

Switch to the DELAY TIME

screen,
i

Set the measurement mode to
TRANSMIT DELAY.

1

Set or modify the transmission
delay time measurement

conditions.

Start transmission delay time
measurement {repeat
measurement),

?

Monitor the measured value.

Stop measurement.

l

Turn en the printer and print
the measured results

END

Insert the interface unit, connect the DUT and check the
setup.

Press [F2] of the cursor-off MODE screen page 1 {M01)
menu. For screens other than MODE screen, press
[BACK SCREEN] once or twice.

Press [F3] of the cursor-off INTERFACE screen page 1

(MO1) menu.

When the cursor (@j) key is pressed once in the cursor-off
state, the cursor is displayed at the measurement mode
area. Select the TRANSMIT DELAY mode by pressing
{F2].

Set or modify the measurement interval.

Press [F1]{START COUNT)

Press [PRINTER OFF/ON]. The PRINTER ON LED
lights. Press [F6] of the cursor-off DELAY TIME screen
page 1 {M0O1) menu.



3.11 Word Pattern Data Send and Word Trace
3.11.1  Overview

Word pattern data send and word trace operations are performed via the WORD TRACE and
DISPLAY PATTERN TRACE screens.

Word pattern data send and word trace can be performed separately or together.
Measurement Setup

(1) Word pattern data send

, connection DCE/DTE {modem, etc.)

Interface :ﬁabie !: 7
unit

Pattern data

MDb420A

(2} Word trace

connection DCE/DTE (modem, etc.)

| Interface Fab{e i: __4—’-—/_2_’/—-
unit

B ——

Receive data
MD6420A

(3) Send and receive c/ontinuity loopback

Pattern data
e —
Interface = ___/—11/ :
< B
. Loopback
MDB420A Receive data

(4) Continuity test of terminal equipment (TDM, PBX, etc.)

Pattern daia DuUT

Interface

Mﬁ—-}
unt k\qi

interface
unit

MDB420A S
Receive data




3.11.2 WORD TRACE screen structure

The WORD TRACE screen is shown below. Word pattern and trace are performed via this screen.

T R C I S B A
- —WORD TRACE--
S/R | oy + @
SEND
@ IOLE CODE 0000 G000 SEND DATA PRGM ()
> TOP ADDAESS WORD ADDRESS 0
& p LAST ADDRESS PATTERN 1110 0011 %
SEND METHOD  MANUAL
TRACE )
o SYNC CODE FFRX XXXX TRACE STOP MANUAL < @
i @
SAV ROL - @
96-05-16 17:34:21
{MORE) MO1
START START TRACE PRINT
SEND EDIT TRACE DISPLAY QuT
S/RIC 1}
SEND
SEND  DATA FOX : IDLE CODE 0000 0000 SEND DATA PRGM
PATTERN EBCDIC «—@ WORD  ADDRESS 0
PATTERN 1110 0011
SEND METHOD MANUAL LENGTH 2BYTE
TRACE
TRACE STOP CODE SYNC CODE XXX XXXX TRACE $ToP L:QEU_,_,,a~ﬁB
STOP CODE 0095 0000 k0 UINE SELECT SIGHAL T g
STOP DELAY 0BVTE fe @ , STOP DELAY 08YTE —~@
SEND DATA PRGM SEND DATA PRGM
WGRD ADDRESS 0 WORD ADDRESS g
BATTERN 1116 0011 PATTERN 1110 001t
LENGTH 2BYTE NGT 2BYTE
TRACE STOP YTE TRACE STOP EXTERNAL
TRACE BYTE 10BYT @ EXT INPUT L = (9
STOP DELAY OBYTE

Fig. 3-13 WORD TRACE Screen Structure




Table 3-12 Explanation of WORD TRACE Screen

Setting
No. l.abel Name Explanation Setting mdelgrslz?e_
ment
@ Monitor LED signal names | Displays name and x -4
connection circuit
number of signal lines
and alarm signals
represented by monitor
LEDs
@ |S/R,SND,RCV |Signal line and alarm Displays signal line and O <
signal settings alarm signal settings
® |IDLE CODE Send idle code Displays send pattern O X
(idle code) when word
pattern data not being
sent
@ [|SEND DATA  |Send pattern data type Displays type of send O X
word pattern data
® |WORD Word pattern address Displays address of send C X
ADDRESS ' word pattern
® |PATTERN Pattern data Displays send word o X
pattern
@ |PATTERN FOX pattern code Dispiays send code when X X
FOX patternis sent
TOP ADDRESS |Word pattern send data top | Displays top address of O X
address word pattern send data
® |LAST Word pattern send data last | Displays last address of @ x
ADDRESS address word pattern send data
@® [SEND Method of pattern sending | Displays word pattern O X
METHOD send method
@ |SYNC CODE  |Trace start sync code Displays syne code for O X
trace start trigger
@ |TRACE STOP |Trace stop method Displays trace stop O X
method
$ |STOP CODE Trace stop condition code Displays condition code Q X

when trace stop method
is CODE or NOT CODE




Table 3-12 Explanation of WORD TRACE Screen (Cont'd)

No.

Label Name

Explanation

Setting

Setting
during
measure-
ment

STOP DELAY |Number of bytes traced

after trace stop trigger

Displays number of bytes
traced after stop
condition (trigger) is
executed

o

x

LINE SELECT |Signalline type

Displays signal line type
for trace stop trigger
when stop method is
LINE

Signalline name

Displays signal line
name for trace stop
trigger when stop
method is LINE

Specified transition

Displays whether a high-
to-low or low-to-high
trangition is used as the

trace stop trigger in
LINE mode,

TRACE BYTE [Tracelength

Displays trace length
used as stop trigger
when stop method is
BYTE

EXT INPUT Specified transition of

external input trigger

Displays whether a high-
to-low or low-to-high
transition is used as the
trace stop trigger in
EXTERNAL mode.

SAV

Preset memory save
command label

Command label to save
current interface
conditions and word
trace conditions to preset
memory

RCL

Preset memory recall
command label

| Command label to recall

interface conditions and
measurement conditions
saved in preset memory

O : Enable
®x : Disable




3.11.3 EDITPATTERN DATA screen structure

The EDIT PATTERN DATA screen is shown below. The data send word pattern is set or modified
via this screen.

- ~EDIT PATTERN DATA-~
AODRESS jpt0 +1 +2 +3 +4 +5 +6 +7 +8 +9 |EDIT
] : ADDRESS
/o E3 88 (5 40 D8 A4 80 83 D02 40 p 4 @
| DISPLAY
@ B 10 | C2 98 96 AB D5 40. C6 96 E7 40 BYTE @
’ CODE
26 1 DI A4 94 97 E2 40 DB A5 85 DO HEX < ®
» BOUNDARY
30 40 E3 88 C5 40 D3 81 A8 £8 40 8BIT ¢ @
SHIFT <4 )
40 C4 96 C7 40 Fi F2 F3 40 F4 F5 INVERT - 2y
REVERSE @@
50 F6 40 F7 F8 F9 FO 40 4E B0 5C WORD  MEM S E—
savaer L |4 ®
60 | 7A 7E 5B BC 4D 5D 0D 25 FF FF |COPY TGP
0 BYTE [« @
76 | FF FF FF FF FF FF FF FF FF FF g BIT k)
(MORE) MO1
MODIFY SCROLL SCRGLL SCROLL SCROLL PRINT
DATA i t REXT BACK ouUT
Fig. 3-14 EDIT PATTERN DATA Screen Structure
Table 3-13 Explanation of EDIT PATTERN DATA Screen
No. Label Name Explanation Setting
@ |ADDRESS Display edit address Displays the displayed data X
address
@ Word pattern data Dispiays the word pattern setting O
data
@ |EDIT Edit top address Displays top address of the O
ADDRESS displayed data
@ |DISPLAY Display mode Indicates the display mode of O
displayed data _
® |CODE Display code Indicates the display code of O
displayed data
® |BOUNDARY |Boundary display Displays the bit boundary Q
indication indication contents of displayed
data




Table 3-13 Explanation of EDIT PATTERN DATA Screen {Cont'd)

No. Label Name Explanation Setting
@ |SHIFT Shift processing indication | Performs shift processing O
label indication from here
& [INVERT Inverse processing Performs inverse processing O
indication label indication from here
© |REVERSE Reverse processing Performs reverse processing @]
indication label indication from here
@® {WORD MEM Word memory saving Performs saving processing O

SAV indication iabel indication to the word memory
from here
© |WORD MEM Word memory reading Performs reading processing O
RCL indication label indication from the word memory
@ |COPYTOP Copy top byte address Displays the specified top byte | O]
BYTE address for copying from trace data
@ |COPY TOP BIT | Copy top bit position Displays the top bit position for O

copying from trace data




3.11.4 DISPLAY PATTERN TRACE screen structure

The DISPLAY PATTERN TRACE screen is shown below. The word-trace receive data is checked
via this screen.

== DISPLAY PATTERN TRACE--—

AD%RE;E/L,+0 #1 42 +#3 44 45 +6 +7 +8 40 | STOP TIME
81-12-25
’///,//’o K B r o w N oo 09:18:43 ()
DISPLAY
10| X J u m p S 0 v | ADDRESS
C)“:::'““““>' s —f——a
20 e R T n E L a =z |DISPLAY
BYTE 4+ f—®
30| v D o 6 12 3 CODE
& > EBCDIC j4—&
a0 4 5 6 T hn E- Q u i |BOUNDARY :
8BIT < @
50 c K B r o w N FjSHIFY 0§ A4—@F
INVERT/RVRS
80 o X J u o m p S 0 NORMAL |¢——@
: COMPARE
700 v e R T h E L a OFF o
0 BYTE le——@

Fig.3-15 EDIT PATTERN DATA screen structure

Table 3-14 Explanatioh of EDIT PATTERN DATA Screen

No. Label Naﬁwe Explanation Setting
@ |ADDRESS Data address Displays address of traced data X
@ |STOP TIME Trace stop time Displays time when trace stopped
€ Trace data Displays traced data. %
‘When it is not within the display
range, “**” is displayed.
@ |DISPLAY Top of display data address | Displays address at trace data at O
ADDRESS top of sereen
® IDISPLAY Display mode Indicates the display mode for O
displayed data
® [CODE Type of code Displays code used for displaying O
_ traced data
@ IBOUNDARY Number of boundary bits Displays number of boundary bits O
SHIFT Number of shifted bits Displays number of shifted bits O
{The traced data is shifted forward
or backward by the specified
number of bits and redisplayed)




Table 3-14 TExplanation of EDIT PATTERN DATA Screen (Cont'd)

No. Label Name Explanation Setting

INVERT/RVRS |Inverse/Reverse processing | Displays inverse/reverse Q
processing indication contents.

© |[COMPARE Comparison processing Displays indication of comparison @
processing of displayed data and
send dafa

@ |COMPARE Comparison data top Displays the send data top address O

address for the comparison dispiay




3.11.5 Word pattern send and word trace procedure

START )

Insert the interface unit, connect the

Y

Switch to the
DISPLAY PATTERN

TRACE scr;zen.

Display and check the
traced results.

Y

Tirn on the printer
and print the
measured results

END

M t
;rzzztzgzz DUT and check the setup.
Y
Turn on the MD6420A
power switch.
Y
Switch to the Press [F2] of the eursor-off MODE screen
INTERFACE screen page 1 (M0O1) menu. For screens other
- : than the MODE screen, press [BACK
Y SCREEN] once or fwice.
Set or modify the
interface conditions.
Y
Switeh to the WORD Press [F4] of the cursor-off INTERFACE
TRACE screen screen page 1 (M01) menu.
Y ‘ ] The word
Move to EDIT Set or modify the word : € wWor
PATTERN DATA pattern data send and Set or modify the pattern data
sereen receive conditions. word trace conditions. sending and
¥ v‘r word trace
setting order
Set or modify the Start the word Start word & \ and stirt
word pattern data pattern data sending art word wrace. order are
e ~ ' arbitrary.
A N ¥ Only one
Stop the word pattern gfgtgﬁrsg%rfhté %f:rg’ operation is
data sending trace manually. possible,

Press [PRINTER OFF/ON], The
PRINTER ON LED lights. Then press
[F6] of the cursor-off ERROR screen

page 1 (M0O1) menu.



3.11.6 Word trace data send conditions setting and send procedure

Set or modify the word pattern send conditions and start sending data as follows.

{ START )

) Note: While sending ("SEND" is
Set the send idle code. displayed), word pattern
¥ data is sent, but when not
sending, the idle code is sent.
Set the send pattern '
data type
Y
Mass program pattern Pattern type? Fox pattern (FOX)
Programmable
’\ fpattc—zrn (PRGM) Y
Move to EDIT Specify the address of
PATTERN DATA screen the word pattern
-
i =
Set or modify the Specify the pattern Spggf by fh‘érséi?é eggx :étbgfgre
word pattern data (8 bits}). press f F61(RECALL).
Y Y
Press (F1} (ENTER) while the
Return to WORD Write the pattern dat cursor is displayed at the word
TRACE screen Tite the patiern aata. gagtern send data (iligllld P%tttern
ata is written and the setting
S l address and setting data change
N - to the next data.
The above operation is the
Set the word pattern pattern send data setting method
send L{)p aédress/}ast on WORD TRACE screern, It 15
convenient to use EDIT
address. PATTERN DATA screen for
Y= setting or modifying the mass
data. Refer to paraﬁraph 3.11.8
Set the pattern send foro erati?on on B
method PATTERN DATA screen.
Y
) Press {F1] of the cursor-off WORD
Start sending TRACE screen page 1 {M01) menu.
Y
Stop sending
Y
END



3.11.7 Word trace conditions setting and trace procedure

Set or modify the word trace conditions and initiate frace as follows:

START

Set the trace start
trigger code.

Y

Set the trace stop
method.

Trace stop method?

MANUAL ‘ CODE. ’NOT CODE ‘ LINE BYTE EATERNAL
[ \
h
Se.t the trace stop Sgt the txjac:e stc.)p Set the trace length.
trigger code. trigger signal line.
v Y
Set the trace S0P Select the external trace

stop trigger signal

trigger signal line. transition condition.

{

Set the trace stop trigger
signal transition
condition.

Y

Set the number of bytes |i Set the number of bytes
to be traced after the $0 be traced after the
stop trigger is received., stop trigeer is received.

¥

v o

Y

Start the trace. Press {F4] of the cursor-off WORD TRACE screen page 1
% (MO1) menu.
Wait for the trace to For trace methods other than MANUAL, the trace
stop, or stop the trace . . . .
manuzally. automatically stops when the stop condition is satisfied. T'o

stop measurement manually or to interrupt automatic
END measurements, press [F4}in halfway.




3.11.8 Patternsetting on EDIT PATTERN DATA screen

The send data for sending the pattern can be set or modified on WORD TRACE screen and EDIT
PATTERN DATA screen. It is convenient to use EDIT PATTERN DATA screen for setting mass
data. The following shows on operation to set the pattern on EDIT PATTERN DATA screen.

(1) Specifying the display address of pattern data and displaying the pattern data.

The patfern data setting area is 8192 bytes(option 02:32768bytes). Displays the data with
specifying an address.

~=EDIT PATTERN DATA™—
ADDRESS +0. +1 EDIT
ADDRESS
500 | 11111111 1111%111 40
rr
11111111 121;%111
11131412 19111111
F7 £F
11111111 11111112
FE £F
5081 11111111 11111111
FE FF
1111%111 11111111
01610000 11111411 COPY TOP
5 FF 0 BYIE
11111141 11111111 g BIT
£F FF
(MODIFY =2 e }{MOREY MO1
0 140 200 300 400 500
-—EDIT PATTERN DATA--
ADDRESS [+0 +1 +2 +3 +4 +5 46 +7 +8 +8 T
ADDRESS
0|53 88 C5 40 D8 A4 8% 83 D2 40
) DISPLAY
1002 99 98 AG D5 40 C6 98 £7 40 CODEB
20101 A4 94 87 E2 40 DS AS 85 DG HEX
BOUNDARY
30140 E3 88 C5 40 D3 81 AS EB8 40 gﬁ%;T
40iC4 96 C7 40 F1 F2 £3 40 F4 F5 INVERT
REVERSE
50 |F6 40 F7 F8 Fg FQ 40 4E 80 5C
60 {7A 7E BB 6C 4D 5D 0D 25 FF FF COPY EOEY—E
£
70 IFF EF EF FF FE FF FF FF FF FF BIT
MORE) MO1
MGOIFY H SCROLL | SCROLL l SCROLL | SCROLL |[ FRINT
DATA ) 1 NEXT BACK 0uT
\, AN v
hd '
é [ Serolls in one page unit.
Press this key Scrolls in one line unit.
{or modifying

data

Move the eursor to the display top
address column and specify the
address.

Search can be done by scrolling
from the cursor off menu.



(2) Displaying/setting by bit data

Data is displayed in binary format when the display mode (DISPLAY) is set to *BIT”.

——EDIT PATTTERN DATA——
ADDRESS +0 +1 EDIT
AGDRESS
0 11100011 10001060 0
E3 38
11000101 01009000
5 4 CoDE
11011000  1010016GO
08 A4 BOUNDARY
10001001 10000011 8BIT
SHIFY
81 1101001C 01000060 INVERT
G2 45 : REVERSE
1i002016 100%%081
10610110 10100110 CoPY TQP
96 AB 0 BYTE
11610101 01000060 8 BIT
HE 40
BYTE BIT

When [F1] (MODIFY) key is pressed on the cursor OFF menu after pressing the [CURSOR
OFF] key once, the cursor is displayed in top data which has been displayed. Data can be set in

every bit here,
-~ EDIT PATTERN DATA-—
ADDRESS +0 #1 EDIT
: ADDRESS
o] ¥1100011 10001500
E3 83 DISPLAY
11068101 01060000
4 CODE
11011009 10166100 HEX
03 A4 BOUNDARY
10061001 16000011 8BIT
SHIFT
8| 11010010  ©1000000 INVERT
02 40 REVERSE
11000010 100%1001
10010110 10100110 COPY  TOP
86 A6 0 BYTE
11010101 01006090 8 BIT
D5 40
{MORE) MO1
ALL
ENTER 0 1 BIT RECALL

T—Recalls the data previously entered.

LMoves the setting cursor to the right by one bit.
AN 07 or all “1” data can be set pressing [F2]1{0) key or [F3]
(1) key simultaneously.

Sets “1” on the setting cursor position and moves the cursor to the

right.

—Sets “0” on the setting cursor position and moves the cursor to the right.
—Press for ascertaining the set bit pattern. When pressed, the setting cursor is moved $o

top bit of the next data field.

3-71



(3) Displaying/setting by byte data.
Data is displayed in byte format when the displayed mode (DISPLAY) is set to “BYTE”.

When [F1] (MODIFY) key is pressed on the cursor OFF menu after pressing [CURSOR OFF]
key once, the cursor is displayed in top data which has been displayed.

Data can be set in byte unit.

~—EDIT PATTERN DATA——
AGDRESS [+0 +1 +2 +3 +4 +5 +6 +7 +8 +0 EDIT
ADDRESS
0 (E3:88 6 40 D8 A4 89 83 D2 4¢ 0
DISPLAY
10 iC2 96 96 A6 D6 40 C8 96 E7 4¢ CODEBYTE
20104 A4 94 97 EZ 40 D6 A5 85 DS HEX
BOUNDARY
3G 140 E3 88 C5 40 D3 81 A9 E8 40 g%%}?
40 |C4 96 C7 40 F1 F2 F3 40 F& F5 INVERT
: REVERSE
50 |F6 40 F7 F8 F9 FO 40 4E 80 5C
50 {7A 7E 5B 6C 4D 50 QD 25 FF FF | COPY EOEYTE
70 |FF FF FF FF FF FF FF FF FF FF 1T
(MODIFY & e ) (MORE) MO1
ENTER RECALL

MODIFY
COARSE

NI
Q

t-Increases data by
+1

-Increases or decreases
databy £10
{hexadeeimal £10)
while pressing [Al or [\/]
simulfaneously.

Fy
3
13
H
H
H
e

....._....._._._._........‘..................}

v-Decreases data by —1

Ascertain the data by pressing [F11(ENTER) key after setting byte data.

(4) Specifying the display code

-—EDIT PATTERN DATA- -
ADDRESS (+0 +1 +2 +3 +#4 +5 +§ +7 +8 +8 EDIT
ADDRESS
0} T h E g v 1 ¢ K G
DISPLA‘{
1WIB r o w N F o X BYT
CODE
263 u m s G v & R £
BOUMDARY
3c T & L a z Y 88171
SHMIFT
40|10 o G 12 3 4 5 INVERT
REVERSE
501 8 78 9 0 + - *
50 = $ % ( )YLRLF COPY TOP
0 BYTE
70 8 BIT
(MOREY MO!
l HEX “ ASCII ; EBCDIC ” EBCDIK H Ji58 “ EBCD I

Specify the display code after
moving the cursor to the display
code column {(CODE).

This specification can be used for
both the BYTE and BIT display
modes,



(5) Specifying the displayed data boundary (bit boundary)

~-EDIT PATTERN DATA—~
ADDRESS T
ADDRESS
30 0100 00690
04 90 DISPLAY
11190 Qo011 B
E 93 CODE
1960 10060
08 08 BOUNDARY
1168 0161 ABTFE
oC 95 SHIFT
34 8100 0060 INVERT
o4 09 REVERSE
1101 agil
i} 03
10C0. a601 cory  ToOP
28 0% 0 BYTE
1010 1601 8 BIT
0A 09
4817 5BIT 6BIT IBIT 8BIT
(6) Editfunction 1 - shift
~~EDIT PATTERN DATA--
ADDRESS +{ +1 EDIT
ADDRESS
o 11100011 10001000 0
E3 8 DISPLAY
11060101 31000000 BIT
4¢ CODE
11011000 1010G100 HEX
D8 A BOUNDARY
10001001 10000011 ,‘%B_I,T ]
83 SHERE
81 110149610 01806000 INVERT
D2 40 REVERSE
11089010 16011001 :
16410110 16106110 COPY TOP
g6 AS 0 BYTE
11010101 01004000 g BIT
b5 4G
{MORE) MO1
ALL
+2 +1 -1 -2 DATA
A —

—
Shift processing can be done for

the displayed data

Specify a bit boundary after
meoving the cursor to the display
boundary column (BOUNDARY).

When the boundary is specified at
other than 8 bits; data is divided in
each specified bits starting from
the data top bit (MSB) of the
display top address.

This specification can be used for
both the BYTE and BIT display
modes.

Pattern data can be shifted in the
range from -4 to + 4 bits after
moving the eursor to the shift
column (SHIFT).

LShift processing can be done for all the

data (8192 or 32768 bytes) by pressing
each key from +4 to —4 simultaneously.
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(7) Editfunction 2 - Inverse

~—EDIT PATTERN DATA-—
ADDRESS +{ +1 EDIY
ADDRESS
Gi 11160011 10091090 g
DISPLAY
11000101 01000000 BIT
4 CoDE
11011000 101006100 HEX
D8 A4 BOUNDARY
10001001 100900011 8BIT
SHIFY
84 11010010  0100000C HRNVERT:
: Dz A0 REVERSE
11082016 100%%001
10010116  101g0Q110 CoPY TOP
96 AB 9 BYTE
11010301 91600000 8 BIT
D5 40
DISPLAY ALL
DATA DATA

L Llnverts all the data (8192 or 32768 bytes)
Inverts displaying data

Data inverse (change from 1 to O or
0 to I inevery bits) is performed
after moving the cursor to invert
column (INVERT).

During setting data in BIT/BYTE display mode, data in the data field (where the setting cursor
is eurrently existed) can be inverted by pressing [FP3}] (INVERT) key on the menu at more Znd
page (M02).

Ascerfain the data by pressing [F1] (ENTER) key after inverting.

_ ~~EDIT PATTERH DATA-~
ADDRESS |[+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 | EDIT
ADDRESS
0 [ER#88 C5 40 D8 A4 89 83 D2 40
_ DISPLAY
10(c2 99 96 AS D5 40 C6 96 E7 40 | BV
20 |Df A4 94 97 E2 49 D6 A5 85 DO
: BOUNDERY
30 [40 E3 88 C5 40 D3 81 A9 EB 40 8BIT
40|c4 9B C7 40 F1 F2 F3 40 F4 F5 INVERT
REVERSE
50 [F6 40 F7 F8 F9 FO 4C 4E 60 5C
60 |7A 7E BB 6C 4D 5D OD 25 FF FF | COPY EogyTE
70 lFF FF FF FF FF FF FF FF FF FF 8 BIT
{MODIFY &z = }(MORE) MOZ
ENTER INVERT JREVERSE Il_unpo ! RECALl

%



{8) Editfunction 3 - Reverse

~—EDIT PATTERN DATA——
ADDRESS +0 +1 EDIT
ABDRESS
0} 11000111 00610001 ¢
1 DISPLAY
16106017 000900140 BIT
A3 2 COBE
00011011 00100%01 HEX
25 BOUNDARY
10018001 11000001 - 8BIT
SHIFT
84 01001011  00CQO010 ABYERT
4B a2 =REVERSE
91020011 i00iio01
81101001 011903101 corYy 1op
69 85 BYTE
10101011 006900190 BIT
AB 02
DISPLAY ALL
BATA DATA

L T—-Reverses all the data (8192 or 32768 bytes)
Reverses the displaying data '

Data reverse {to reverse the upper
bits and the lower bits) is
performed after moving the cursor
fo reverse column (REVERSE).

During setting the data in BIT/BYTE display mode, data in the data field (where the setiing cursor
is currently existed) can be reversed by pressing [F4] (REVERSE) key on the menu at MORE 2nd

page (M02).

Ascertain the data by pressing [F1]{ENTER) key after reversing.

~—EDIT PATTERN DATA—-—

ADDRESS [+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 | EDIT
ADDRESS
0 JE3:88 C5 40 D8 A4 89 83 D2 40
DISPLAY
101C2 99 96 A6 D5 40 C6 96 £7 40 |
20101 A4 94 97 E2 40 D6 AB 85 DO HEX
BOUNDARY
30 |46 E3 88 C5 40 D3 81 AG E8 40 gBIT
40 |c4 96 C7 40 F1 F2 F3 40 F4 F5 TNVERT
REVERSE
50 |F6 40 F7 F8 FS FO 40 4E 60 5C
60(7A 7E 6B 6C 40 5D 0D 25 FF FF | COPY TOP
70 {FE FF FE FF FF FF FF FF FF FF g BI7
(MODTFY sz ey }(MORE} MO2
ENTER INVERT {|REVERSE|| uNDO || RECALL




(9) Saving/reading of the pattern data to /from the word memory unit (MD0610D/D1)
Data set on EDIT PATTERN DATA screen can be stored in EZPROM of the word memory unit.
In addition, the data can be read out from E2ZPROM and PROM of the word memory unit.

~—EDIT PATTERN DATA~"™
ADDRESS [+ +1 +2 +3 +4 +5 +6 +7 +8 +8§ | EDIT
ADDRESS
0iE3 88 C5 40 D8 A4 89 83 D2 40 0
DISPLAY
10§C2 99 96 A6 D5 40 C6 968 £7 40 CODEBY?E
20 iD1 A4 94 97 E2 40 D6 A5 85 D9 HEX
BOUNDARY
30 140 E3 88 C5 40 D3 81 AD E§ 40 ga%}T
40iC4 G5 C7 40 F1 F2 F3 40 F4 F5 INVERT
REVERSE
50 IF6 40 F7 F8 F9 FO 40 4E 66 5C | WORD MEM
SR RCL
60 i7A 7E 5B 6C 4D 5D 0D 25 FF FF | coey EDEYTE
7G iIFF FF FF FF FF FF FF FF FF FF BIT
[MORE) MO1
ROME I ROM1 ROM2 ROM3 ROMA ROMS

ROM No. to save the datais
specified from [F] key after moving

the cursor to the word memory save
column(SAV).

Similarly, ROM No. to read out the
data is specified from [F] key after
moving the cursor to the word
memory recall column (RCL).

(10) Copying the trace data {receive data) to the send pattern data
Received data {8192 or 32768 bytes) in the trace memory can be copied to the send pattern data
using trace function.

——~EDIT PATTERN DATA--

ADDRESS [+0 +1 +2 +3 +4 45 +6 +7 +8 +9 EDIT
ADDRESS
0|T h E g v i ¢ K
DISPLAY
10/B r o w N F o X Y
201 d u m p S 0 v ¢ R EBCBIC
BOUNDARY
30 T b E L a z Y 8817
SHIFT
40(i0F o G 1 2 3 4 5 INVERT
REVERSE
501 6 78 9 0 - %
60 = $ % { ) CRLF COPY  TOP
0 BYTE
70 g BIT
{MORE) MO2
COPY
FROM TRC

—Gpecify top address and top bis of
the trace data for copying.

When the traced data is copied as

it is, set it at "0 byte/8 bits”.

%

The traced data is transferred
to the send pattern data area by
pressing this [FF] key.
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3.11.9 Trace result viewing
The traced word results are viewed via the DISPLAY PATTERN TRACE screen.

(1) Viewing by specifying the display address

Trace data is collected sequentially from address 0. Up to 32767 bytes can be traced.

When the address reaches 32767, it returns to address (t and data collection is repeated.

Collected data can be viewed by specifying the appropriate address.

~— BISPLAY PATTERN TRACE—-

ADDRESS

+( +1 +2 +3 +4 +5 +6 +7 +B +8

0
ic
20
36
40
5G
60
ic

T 1T 77
w N
p s
E

-

1
T T

r o w N

o
m
h
G
T

- o -

EE AT Y T

u

c

k

B

-

Ak wk kR R kR

STOP TIME
§1-12-25
ADDRESS _ §4
pISPLAY
BYTE
CODE
EBCDIC
BOUNDARY
8BIT
INVERT/RVRS |
NORMAL
EOMPAEE
BRYTE

90-08-16 17:45:04
(MODIFY = £ Y(MORE) MOI

sSTOP

1000

2080

3600

IRG

e

7

Move the cursor to the
display start address field
and specify the address.

The data that satisfied the
stop trigger condition is
reverse-displayed.

Spe;:(ify the address as an absolute value. It can also be set with
the MODIFY keys. .

Redisplays trace data from the last line at the start line

Redisplays data from the line which satisfied the stop trigger condition at the start line

(2) Viewing by scrolling the screen

~~DISPLAY PATTERN TRACE-~ »
ADDRESS |+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 STOng%gEZS
0{E3 E3 E3 E3 A4 8% 83 D2 40 C2 $9:18:43
DISPLAY
10 199 96 A6 D5 40 C6 96 E7 40 D1 ADDRESS 0
20 |A4 84 97 E2 40 DB A5 85 DG 40 DISPLA;YTE
30 [E3 88 €5 40 D3 81 AS EB 40 C4 | CODE
EBCDIC
S 40186 C7 40 F1 E2 F3 40 F4 2% £3 uBGUNDASEIT
50 {E3 E3 E3 E3 A4 89 83 D2 40 C2 | SHIFT O
INVERT/RVRS
§0 199 906 A6 D5 40 C6 96 E7 40 ** NORMA
COMPARE
FHELLEELEE L EE LN LA L B LA L L A L FF
OBYTE
90-05-16 17:44:36
SCROLL |f SCROLL IF SCROLL ]I SCROLL | PRINT
{ 1 NEXT BACK our
S\ A ~
i

'
Serollsin line units Scrolls

in page (8 lines) units

The screen can be scrolled when
the cursor is off.



(3)

Changing the display mode (BIT/BYTE)

The traced data can be viewed by “byte mode display” being displayed with the specified code
in every byte, and by “bit mode display” being displayed with 0/1 binary code in every bit.

——DISPLAY PATTERN TRACE~~

ADDRESS +0 +1

43 1110?011 1000%800
11908192 01000009
11011060 101001090
1809%001 10008011

(4)

3 o] CDIC
51: 1iG100%0 01090000 BOUNQASEIT
11600010 10611001 SHIFT 0
B r INVERT/RVRS
10010116 10106110 NORMAL
0 w COMPARE
11019101 01000000 OFF
SN DBYTE
BYTE BIT
Specifying the display code
-—DISPLAY PATTERN TRACE—~—
ADDRESS 1+0 +1 +2 +3 +4 +5 +§ +7 +8 +9 STOP TIME
g1-12-25
0ip S 0 v e r T h 09:18:43
SPLAY
0] E L a z ¥y b 0 G ADDRESS
20 1 2 3 4 5 7 DISPLAY
BYTE
P8 9 9 + - * : = § cosE
EBCOIC
431% ( )CRLF T h E Q BOUNDAS;IT
50ty 1 ¢ k B r o w N SHIFT o
INVERT/RVRS
60 F o x J v m p S NORMAL
COMPARE
70 0 v e R T & E
0BYTE
60~05-18 18:54:44
{MORE) MO1
HEX ASCIT || EBCDIC [| EBCoOrk il JIss EBCD

Move the cursor to the display
mode column (DISPLAY) and
select “BYTE” or “BIT™.

Move the cursor to the display
code field and specify the display
code. The displays of EBCDIK
and JIS8 depend on internal dip
switches.



(5) Specifying boundary (bit boundary) of the display data

~—DISPLAY PATTERN TRACE—~
ADGRESS STOP TIME
gl-12-25
0| 110100 100106 09:18:43
34 24 DISPLAY
000611 690010 ADDRESS
03 02 0
10Q011¢ £11001 -DISPLAY
28 19 BIT
011010 180110 CCGDE
1A 26 HEX
6] 116161 016100 BOUNDARY
35 14 TS
g0Go11 0006110 SHIFTY 0
03 43 IAVERT/RVRS
10G61c1 101110 NORMAL
25 2E COMPARE
011101 g0gQo0 QFF
iD G0 OBYTE
4BIT 5BIT BBIT iBIT 8817

(6) Viewing by shifting data forward and backward bitwise.

Move the cursor to the display
boundary column (BOUNDARY)
and specify the bit boundary.

When boundary is specified at
other than 8 bits, data is divided in
every specified bits starting from
the data top bit (MSB) of the
display top address.

This specification can be used for
both the BYTE and BIT display
modes.

When the data is not byte-synchronized, this can be used to display data that would otherwise
be difficult to recognize.

- - DISPLAY PATTERN TRACE—~ _
ADDRESS [+0 +1 +2 +3 +4 +5 +6 +7 +§ 49 STOSiT{gEéS
0197 E2 40 D6 Ab 85 DI 40 E3 88 09:18:43
DISPLAY
10 |C5 40 D3 81 A9 E8 40 C4 898 C7 | ADDRESS
20140 F1 F2 F3 40 F4 F5 F6 40 F7 | DISPLAY
308 F9 FO 40 4E 50 5C 7A 7E 5B | CODE
406 4D 5D 0D 25 E3 88 C5 40 DS | BOUNDARY
50 |44 89 83 D2 40 C2 99 96 A6 D5 | SHIFT &
INVERT/RVRS
60 |40 C6 96 E7 40 D1 A4 G4 97 E2 NORMAL
COMPARE
70 |40 D6 A5 85 D9 40 E3 88 C5 40 OF
0BYTE
00-05-18 18:55:24
(MORE) Mo1i
+3 +2 +1 0 -1 -2

Move the cursor to the shift
display specification field and
specify the number of bits to be
shifted.



{7) Viewingdata by inverse /reverse in every bit

Data can be viewed by inverting the bit from 0to 1 or 1 to 0 in every bit.

In addition, data can be viewed by reversing the upper bits and the lower bits.

——DISPLAY PATTERN TRACE-~
ADDRESS|  +0 +1 STOP TIME
91-12-25
01 00101101 10111111 08:18:43
5 8f DISPLAY
0011101 01100110 ADDRESS
61101061 01011001 DISPLAY
£4 5¢ BIT
00101010 10131111 CoDE
24 2t HEX
81 60111001 01101001 BOUNDARY
N 6 8BIT
0011000 10111111 SHIFT 4
3f INVERT /RVRS
00101110 01011011 SENVERTH
3 5B COMPARE
01151011 01101000 0f ;
&8 54 0BYTE
1
NORMAL ” IRVERT H N-RVRS “ I-RVRS !

Move the cursor to invert /reverse
column {INVERT/RVRS) and
specify inverse /reverse.

L—Inverse

Receive data asitis

LInverse-reverse

A
LReverse

(8) Comparing with the send data and displaying difference

-~ DISPLAY PATTERN TRACE--—
ADDRESS +0 +1 STOP TIME
g1-12-25
03 11010010 01000000 08:18:43
X DISPLAY
11000010 10011001 ADDRESS
B~ r
10070110 | 10100110 DISPLAY
0 W
11010101 01000000 COGE
¥ EBLDIC
& 11000110 1007TT110 BOUNDARY
F o] 8BIT
11100111 01000000 SHIF 0
X INVERT/RVRS
11014001 10100100 NORMAL
y COMPARE
106018100, | 10010111 o
m p J 8BYTE
| on Lo |

k— Specify top byte address of the
send data tc be compared with.

%

Displays different portions

by underlines.

L When the cursor is moved to compared

specification column (COMPARE) and the
COMPARE is specified to “ON”, the send data
are compared with the display data starting
from the specified top address.

Displays different portions by underlines.



3.12 Checking UnitInsertion State of Rear Slots

The kinds of units inserted in the rear slots can be checked via the TABLE OF UNI'TS screen.

~~ MODE~ -

Anritsu

DATA TRANSMISSION ANALYZER
MOS420A

ANRITSU CQRP,

SET  TIME 80-

05-22 14:17:57

o (MORE) MO1
F1 || F2 || #3 |l Fa || F5 || F6 |

%y

SLOT INTERFACE EXT-FUNC
MAIN

UNIT1 V.35

UNITZ X206/X21

UNIT3

UNIT4

UNITS _

CNTLR GP-18

-~ TABLE  OF (UNITS——

TYPE
MDE420A
MDOo621B
MDOS21D

80-05-22 14:18:24

The menu shown on the left is
displayed on page 2 (or
subsequently) of the cursor-off
MODE screen. Press [F31.

Verify the unitinsertion state at the
TABLE OF UNITS screen.



3.13 Save/Recall Operation
3.13.1 Overview

The MD6420A has a preset memory to store the interface conditions and measurement conditions.
Up to 10 conditions can be saved in this memory.

(1) Preset memory save operations

(2)

The interface conditions, measurement conditions (including print conditions and status
during measurement), and printer ON/OFF condition can be saved in the preset memory via
the following screens.

ERROR
VOLT/FREQUENCY
DELAY TIME
WORD TRACE

DISTORTION
ANALOG
CODEC

Preset memory recall operation

The preset memory settings ean be recalled from:

(a) the MODE screen cursor-off menu

(b) the PRESET MEMORIES sereen

(¢) any measurement screens from which the save operation can be performed.

After recall, the saved interface and measurement conditions are set and the display is
switched to the appropriate measurement screen. If measurement was performed when the
conditions were saved, measurement is restarted automatically.

Routine measurements can be recalled and performed via this one-touch measurement function.
Therefore, numerous measurement conditions settings are avoided.



3.13.2 Preset memory save

When the cursor is moved to “SAV” (save command label) on the bottom right corner of each
measurement screen, labels from “MEM1” to “MEM10” are displayed. When the function key
corresponding to the memory No. in which data are to be saved is pressed, the interface conditions
and measurement conditions are saved to that memory and the name of the receive interface unit

{abbreviation) is displayed as a label.

4~ Move cursor to save command

label.

T C 1 S B
~= ERROR— -
fsensts/r|c :y
ERROR COUNT ERRQR RATIO PATTERN 2?61—1
NQRMAL ND-SUP
15431 3.11E-02 |rsi™%= so7o
CYC-ERR 1.0E-1
ES SES CH-ERR SINGLE
L o e o o e - o e el ERR-INS BIT
ERROR  BIT
BLK~-LNG 1.0E1 BIT
CLOCK SLIP ELAPSEBaTégEQB MEAS  MARUAL
1111 DSPL MGDE ELAPSIiBUZ (QFF e
90-05-22 14:21:03
(MOREY MDI
EMI IMEMZ EM3 I TEM4 EM5 MEMB
.35 .35 %20/%21 1V, 35 20/%21
L F1 i F2 |l F3 Il Fa ][ F5 | F6 |

%

Interface conditions, measurement conditions (including print conditions/data collection
conditions), status during measurement, and printer ON/OFF status are saved to the
specified memory. '

The receive interface name (abbreviation) is displayed as a label at the bottom of the screen
corresponding fo a memory area that has already been saved. When a saved memory location is

specified, it is overwritten.



3.13.3 Preset memory recall

There are three methods of recalling saved conditions.

(1) Recall at MODE sereen cursor-off menu

— - MODE- ~

Anritsu
DATA TRANSMISSION ANALYZER
MDE420A
ANRITSU CORP.

SET- TIME g0-06~22 14:18:28

(MORE) MO1

INTER- jPRESET EEME IQEMZ EEM3 l
FACE |MEMORIESINV,35 20/x21 |V,35

The recallable memory No. labels
are displayed on [F4] of page 1 and
succeeding function keys {page 2,
page 3). Press the relevani function
key to reeall the conditions.

F1 |l F2 || F3 || Fa |l F5 || Fs
{2) Recall at PRESET MEMORIES screen
=~ PRESET MEMORIES— -
o . When [F3] of the MODE
=4
-NO SEND RECV MEAS MODE CALL PRESET TIME screen cursor-off menu
V. .35 VQLT/FRE Ok 90~056-22 14:13:23 3
A Bl e g, SR i | e e
03 V.35 : =Lo- ha 1
Movethe /65 Jatpan yibpr ghipy I 0 gt fiitzig | R
V. . -05- 113: i
corsor | 86 xijxa1 Yiljuar Colel/rne Ok S0:05-77 fdifzigy | displayed Move the
S5 Vi3 V32 WORD TRACE Ok 90-05-33 14:13:46 cursor to the memory
8 v 38 V.35 DELAY TIME Ok 96-05-27 14:13:31
10 X30/X21 X20/X21 WORD TRACE Ok 90-05-22 14:13:05 No. to be recalled and
recall the conditions by
pressing [F11.
90-05-22 14:15:07
RECALL INITIA-
LIZE
| F1 | r2 | F3 || Fa Il F5 Il Fe

%



(3) Recall at measurement screen at which save operation was performed

TR L DIELAY TIBME- _ When the cursor is moved to “RCV”
I (recall command label) in the
bottom right corner of the
LINE INTERVRL measurement screen, the
o .
o “(_5)_ L%X%TSE%EC%E%&NAL ?callable memory No, lab.evls are
3T0P T 18 isplayed. Recall the conditions by

pressing the relevant function key.

SAY R{:L.ﬂm 113 7

90-05-22 12.30°65 Move cursor to “RCL”.
(MORE) MO

fMEM1 IMEMZ MEM3 M4 2 EMD MEME

.35 X20/X2% [M.35 1K20/X21 :lv. 35 X20/%21

Fr | F2 [ Fa || Fa || F5 || Fe

%




3.14 Before-Power-Off Recall Operation

When the MD8420A power switch is turned on, the label “BEFORE PWR-OFF” is displaved at [F1]
of the MODE screen. When [F1] is pressed, the screen used prior to power off is displayed. The
interface conditions and measurement conditions set at power-off are alse recalled.

Turn power switch ON.

4

-~ MODE~ -

Anritsu
DATA TRANSMISSION ANALYZER
MDB420A
ANRITSU CORP.

SET TIME  90-05-22 14:28:46

{MORE) MO1
BEFORE || INTER- |[FRESET | MEWI EM3 T Press[F1].
PWR-QFFHl_ FACE |MEMORIESIM. 38 .35 X20/X21

%

TR ¢ I § B

Fl F2 F3 F4 F5 F6

The screen set at power-off is

-~ ERROR™ ~
displayed.
S/RIC @t piay
ERROR COUNT ERROR RATIO SATTERN 256 -1
e s e o e o ot i o e e e e HORMAL - NO-3UP
: 2SL-THR AUTO
CYC-ERR 1.0E~1
ES SES CH-ERR SINGLE
U R ERR-INS BIT
ERR BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME MEAS MANUAL
[~ T T T ™ ™ DSPL MODE ELAPSIBUZ  OFF r—"sa oy
90-05-22 14:29:08
‘ {MORE) MO
TTERT STERT | START || PRIAT
MEAS CYC—ERR‘ CH-ERR ouT

Note: The BEFORE PWR-OFF label is displayed on the first MODE screen only. When the MODE
screen was displayed at power-cff, the BEFORE PWR-OFF label is not displayed.
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3.15 Printing

The display contents (measured results, measurement conditions) of each screen can be printed via
the built-in printer.

Printing procedure

START
Press the printer [OFF/ON] key

PRINTER __ PAPER FEED
O O [

Turn on the printer OFF7ON =d
Specify print out, © Press[F8](PRINT OUT) on the desired screen
| cursor-off menu. :
Print to printer PRINTER PAPER FEED
| —
OFF7ON —J

Tear off the printed result.

Press [FEED] to advance paper.
Tear off the printed result.

A printout example is shown below for each screen.

(1) PRESET MEMORIES screen (2) INTERFACE screen
==PRESET MEMORIES== == TNTERFACE ==
80-0b-24 11:37:59 90-05~-24 11:38:21

{MEM1> RECALL 0OK : < SEND >

SEND UNIT X20/%21 UNTTZ Z2.0M BPL

RECV UNIT X20/X21 CODE HDB3

MEAS MCDE ERROR . FRAME 16MFP 30CH

90-05-24 11:37:21 CLOCK INT
<{MEM3> RECALL OK INT FREQ SELF

SEND UNIT X20/X21 TIME SLT CHAN1

RECV UNIT X20/X21 BIT RATE G4kh/s

MEAS MODE VOLT/FREQE SP BIT 00000

90-05-24 11:37:27 7516 FRMO 1011

{MEMbE> RECALL OK Si BIT 00

SEND UNIT X20/X21 < RECEIVE >

RECV UNIT 2.0MBPL UNIT2 2.0M BPL

MEAS MODE DELAYTIME COBE HDB3

90-056-24 11:37:41 FRAME 16MFP 30CH
<MEM10> RECALL OK TIME SLT CHAN1

SEND UNIT 2.0MBPL BIT RATE 64kb/s

RECV UNIT 2.0MBPL : INPT LVL MAIN

MEAS MODE WORDTRACE
90-056-24 11:37:83



(3) ERROR screen .

== ERROR ==
90-06-24  11:21:56
INTF.RECV ©64KG.703
PATTERN 216-1 NRML
NO-SUP
PSL-THR  AUTO
MEAS ERR BIT
BLK-LENG 1.0E1 BIT
MEAS TIME MANUAL

< TOTAL COUNT >
90-06-24  11:19:14
~90-05-24  11:21:50
TOTAL-TM 0:02:36
ERR 5 5,01E-07
BLK - & 5.01E-06
us 0 0.00
SES 0 0.00
DM 1 33.33
ES 5.00 3.21
EFS 151.00 96.79
PSL-CNT 0
CLK-SLIP 0
PWL(sec) 0
PSL{sec) 0
SGL{sec) 0
AlS(sec) 0.0
RCL{sec} 0.6
BSL{sec) 0.0

(4) VOLT/FREQUENCY
screen

== \OLT / FREQ ==
90-05-24 11:30:06
INTF.RECV X20/X21
PATTERN 216-1 NRML

NO-SUP
T 2.4bkHz
T -0.06 V
A 2.1V
B 2.1V

(5} VOLT/FREQUENCY
screen (line interval)

== LINE INTERVAL ==
90-05-24 11:31:22

INTF. X20/X21
START C OFF—ON
STOP I OFF-ON

.00 ms



(6) DELAY TIME screen
{transmission delay time)

== TRANSMIT DELAY ==

90-05-24 11:33:33

INTF. X20/X21
0.00 ms

(7) WORD TRACE screen

== WORD TRACE ==
90-05-24 11:33:53

INTF. X20/X21
SEND METHOD MANUAL
IDLE CODE  §0000000
WORD LENGTH 2BYTE
SYNC CODE  XXXXXXXX
TRACE STOP MANUAL

(8) EDIT
PATTERN DATA screen

== EDIT PATTERN ==
91-12-25 09:17:41
DISPLAY BYTE
CODE EBDCID
BOUNDARY  8BIT
~ADR~-
0T

et
[
[ o o
W0 = O

I ™~
7] 43
e OMMMNCIT
WO P 40OC M3 oy
| o X MOD XM= X
0D O e

(a3
(s
i}

M -+~ ONT<IOoOoOmMm
52

[e7]
(&3]
Nt
(%]
peu]
—

SHIFT 0
INVERT/
RVRS
COMPARE

-ADR-

NORMAL
CFF

e C3CH

™~
o
Cu W —52 |
WO W O M3 T~ O
+ ~J N3O0 M~
 Cods & MO >E X O
o
oW =2 OMmes + ~d

(2]

on
oo Ore
* O O e



(Blank)
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SECTION 4

APPL

ICATION

4.1 X.21, V.11 Interface Synchronous Data Circuit-Terminating Equipment (DCE)

Error Measurement
(1) Setup

Insert the MD0621D X.20 (RS-423)/X.21 (RS-422) Interface Unit into the MD8420A. Connect
the interface unit to the modem with a 15-pin cable.

DTE To DCE connector DCE
i -
R
< > LINE terminal
c i
; ool
MD6420A Modem
{2} Procedure
Step Procedure Screen

1 Turn on the POWER switch.

2 Press [F2].

§ B

The MODE screen is displayed.
The INTERFACE screen is displayed.

T R ¢ I
- = INTERFACE- -
S/RIC 1}
TYPE | TIMING|CLOCK |BIT INT p1
INTER- |GF RATE FRES
FACE  |INT-F SOURCE
SEND QNEE} V.S
X.21® © © _
| =P
UNITL Iv.11 s
RECEIVE [X.20/
X 2i®
80-04-25 09:54:15
: MORE ) MO1
EBROR OLT7 1DELAY  |WORD + Y
FREQENCYITIME TRACE




{Continued)

Step Procedure Screen
3 Press the CURSOR i/l key once. The cursor is displayed at @,
4 | Press X.20/X.21 from among [F1] $0 [F5]. | “X.20/X.217 is displayed at RECEIVE
_ INTERFACE (®).
5 Press the CURSOR A key once. The cursor is displayed at &.
8 Press X.2€)/X.21 fromamong [Filie [F5]. | “X.20/X.217 is displayed at SEND
INTERFACE (®).
7 Press the CURSOR 2] key once. The cursor is displayed at ©.
8 Press{F21. “V.11” is displayed at SEND TYPE OF
INT-F (D).
9 |Pressthe CURSOR Blkey once. The cursor is displayed at ©.
10 Press {F21 ' “S” is displayed at SEND TIMING (D).
11 Press [F6]. INTERFACE screen page 2(P2)is
displayed and the cursor is displayed at
T R € I s B
~~ INTERFACE—~
S/R|C 1y
EXT  I8YTE |DATA_ | PARITY; sTOP ]r2
INTER- |INTER-|SYNC |LENGTH 8IT
FACE |FACE
UNIT1 GFF
SEND X.20/7
X.21 ®
UNITL |oF¢
RECEIVE {X.20/
‘ X.21
30-04-25 19:01:58
MORE} MO
ERROR VOLT/ DELAY ORD 4 -
FREQENCY|[TIME RACE
12 Press {F11. “OFF” is displayed at SEND BYTE SYNC
(@).
13 Press [F61. INTERFACE sereen page 3 (P3) is

displayed and the cursor is displayed at




{Continued)

Step Procedure Screen
T R C I s B
@m{‘ INTERFACE™ ™
S/RIC &1
SEND P3
INTER-ICON-
FACE TROL
UNETL 1ALL~
SEND X.20/ |WAYS
X.21 ®
UNIT:
RECEIVE |X.20/
X.21@
890-04-25 10:37:17
{MORE) MO
FRROR oLT7 i ELAY l ORD e Y
FREQENCY!TIME RACE
14 Press[F1lL “ALL-WAYS” is displayed at SEND
SEND CONTROL (&).
i5 Press the CURSOR 2] key once. The cursor is displayed at ©.
16 Press [MORE] once. The next menu is displayed.
17 Press [F1]. - The same send and receive interface
conditions are set.
i8 Press the CURSOR M key once. The cursor is displayed at &.
19 Press [F1]. ' “C: 17 is displayed at @.
20 Pregs [CURSOR OFF). The cursor is turned off.
21 Press [F1]. The ERROR screen is displayed.

T R ¢ I s B

- — ERRQOR™
© §S$/81C 1
ERROR COUNT ERROR RATIO PATTERN 27111-1 @
SR S NORMAL NO-SuP
PSL-THR AUTD
CYC-ERR 1.0E~1
ES SES CH-ERR  SINGLE
e o - e s b e s e e ERR-INS BIT
ggror  BIT D
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME  |MEAS  MANUAL ®
" e e e = ) DSPL MODE ELAPS|BUZ  OFF [t
SAY RCL
90-04-25 10:53:16
. {MORE) MO
STERT START | STRRT || 2RINT
| MEas CYC-ERRIL CH-ERR ouT




{Continued)

Step Procedure Screen
22 Press the CURSOR 2] key three times. The cursor is displayed at @,
23 | Press [F4]. “2111-1” is displayed at PATTERN (D).
24 | Press the CURSOR M key five times. The cursor is displayed at .
25 | Press[F1l. “BIT” is displayed at ERROR (O).
26 | Pressthe CURSORY key twice. The cursor is displayed at ®.
27 | Press[Fil “MANUAL” is displayed at MEAS (®).
28 | Press [CURSOR OFF]. The cursor is furned off.
28 Press [F1]. Measurements starts.

Ifnormal, “MEAS” is displayed at © and
no errors are counted. (0 is displayed at
ERROR COUNT &)




4.2 X.20, V.10 Interface Asynchronous-Modem Error Measurement
(1) Setup

Insert the MDO0OB21D X.20 (RG-423)/X.21 (RS-422) Interface Unit into the MD6420A. Connect
the interface unit to the modem with a 15-pin cable.

DTE To DCE connector DCE
T
LINE terminal
R .
- MDB420A Modem
{2) Procedure
Step . Procedure Screen
1 Turn on the POWER switch. The MODE screen is displayed.
2 Press[F21. The INTERFACE screen is displayed.
T R
-~ INTERFACE™~
S/R
P
TYPE TIMING|CLOCK | BIT INT 1
INTER- |OF RATE FRE%
FACE INT-F SOURCE
UNITI V.10 ST/SP INT 2400 SELF
SEND .20/ b/s
X.21® @ O ® ® ©
UNITL V.10 ST/8P 9800 d
RECEIVE jX.20/ b/s
X.21®
90-04-25 11:21:54
{MOREY MO1
ERROR VOLT/ DELAY WORD 4 -p
FREQENCYITIME (TRACE
3 Press the CURSOR A\ key once. The cursor is displayed at @&.
4 Press X.20/X.21 from among [F1]to [F5]. | “X.20/X.21” is displayed at RECEIVE
INTERFACE (®).
5 Press the CURSOR (A key once. The cursor is displayed at &.
6 Press X.20/X.21 from among {F1] to [F51. “X.20/X.217 is displayed at SEND
INTERFACE (®).
7 Press the CURSOR 2] key once. The cursor is displayed at ©.




{Continued)

Step Procedure Screen
8 Press [Fil. “V.107 is displayed at SEND TYPE OF
INT-F (©).
9 Press the CURSOR (2! key once. The cursor isdisplayed at .
19 Press [F2]. “ST/SP” is digplayed at SEND TIMING
(@).
11 Press the CURSOR (2l key once. The cursor 1s displayed at ®.
12 Press [F1]. “INT” is displayed at SEND CLOCK (®).
13 Press the CURSOR [2] key once. The cursor is displayed at ®.
14 |Press[F2]l. “2400b/s” is displayed as SEND BIT
RATE (®).
i5 Press the CURSOR |2 key once. The cursor is displayed at ©.
16 Press [F1]. ‘ “SELF” is displayed at SEND INTFREQ
SOURCE (&).
17 Press [CURSOR OFF]. The eursor is turned off.
18 Press[F6]. INTERFACE screen page 2 (P2} is
displayed.
T R
- - INTERFACE-—
S/R
EXT BYTE DATA PARITY| STQP P2
INTER- |INTER-|SYNC |LENGTH BIT
FACE FACE
UNIT1 8 BIT I NON 1 BIT
SEND X.20/
X.21 @ D 9, :
UNITL 8 BIT | NON
RECEIVE {x.20/ .
X.21®
90-04-25 11:30:3%
RROR BLT/ ELAY HED) + (MORELMO
! _FRE‘.QENQY! IHE RACE ]

19 Press the CURSOR |2} key twice. The cursor is displayed at &.

20 Press [F4). “8BIT” is displayed as SEND DATA
LENGTH (@).

21 | Press the CURSOR 2lkey once. The cursoer is displayed at .




{Continued)

Step Procedure Screen
22" | Press[F1], “NON"is displayed at SEND PARITY
(@.
23 | Press the CURSOR 2 key once. The cursor is displayed at Q.
24 Press {F1]. “1BIT” is displayed as SEND STOP BIT
(D).
25 Press the CURSOR[2] key once, The cursor is displayed at ®.
28 Press [MORE] once. The next menu is displayed.
27 Press [F11 The same send and receive interface
conditions are set,
28 Press [CURSOR OFF1. The cursor is turned off.
29 Press[F1L The ERROR screen is displayed.
T R
-~ ERROR™ =
© IS/RIC it
ERROR COUNT ERROR RATIC PATTERN 218-1 ©
______________ NORMAL  NO-SUP
® PSL-THR AUTD
CYC-ERR 1,0E-1
ES SES CH-ERR  SINGLE
i S RN ERR-INS BIT
RROR ~ BIT @
BLK-LNG 1.0E1 BIT
CLOCK SLIP EL.A?SE?“?I‘_N‘E::*‘_ MEAS MANUAL ®
""""" DSPL MODE ELAPS|BUZ OFF
§0-04-~ 25 11 36 38
STERT [ START ; PRINT
MEAS CYC-ERR|[ CH-ERR QuUT
30 Press the CURSGR (2 key three times. The cursor is displayed at ©.
a1 Press [F3], “219-1”is displayed at PATTERN (D).
32 Press the CURSORY key five times. The cursor is displayed at &,
33 Press [F1]. “BIT” is displayed at ERROR (D).
34 Press the CURSOR [V key twice. The cursor is displayed at ®.
35 | Press[F1l. “MANUAL” is displayed at MEAS (®).
36 Press [CURSOR OFF]. The cursor is turned off,




(Continued)

Step

Procedure

Screen

37

Press[F1l.

Measurements starts.

Ifnormal, “MEAS” is displayed at © and
no errors are counted. (0 is displayed at
ERRORCOUNT®.)




4.3 G.703, 2.048 Mb/s, G.704 Frame Interface Communication Service Unit (CSU)
Error Measurement

(1) Setup

Insert the MDO623A (or MDDB23A1) G.703/G.704 2.048 Mb/s Bipelar Interface Unit into the
MDg42GA. Connect the interface unit to the CSU with a cable.

5D Network :
. 2O R
MD6420A, Csy Csu
{2) Procedure
Step Procedure Screen
1 Turn on the POWER switeh, The MODE screen is displayed.
2 | Press[F2]. The INTERFACE screen is displayed.
SD RD 8T RT FfSL SGL SA ALS XA XL
-~ INTERFACE- -
S/R BA :i ALS 1}
ConE FRAME {CLOCK PINT EXT Pl
INTER~ EREQ | INTER-
FACE SQURCE] FACE
o 2 [ [ |
BPL ® © © ® ® i
UNIT2 [HDB3 16MFP
RECETVE |2, OM 36CHAN
! 8L ®
90-04-25 13:03:57
{MORE) MG3
ERROR | NOLT7 | PELAY ORD yay Y
FREQENCY|[TIME RACE
3 Press the CURSOR [A key once. The cursor is displayed at &,
4 Press 2.0 MBPL from among [F1] to [F5]. | “2.0MBPL” is displayed at RECEIVE
INTERFACE (&),
5 Press the CURSOR [Alkey once. The cursor is displayed at ®.
8 Press 2.0 MBPL from among [F1] tc [F5]. | “2.0MBPL” is displayed at SEND
INTERFACE (®).
7 Press the CURSOR |2l key once. The cursor is displayed at ©.
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{Continued)

Step Procedure Screen
8 Press [F4]. “HDB3” is displayed at SEND CODE (©).
g Press the CURSOR 2 key once. The cursor is displayed at @.
10 | Press[F2]. “16MFP 30CHAN” is displayed at SEND
FRAME (©).
11 Press the CURSOR (2l key once. The cursor is displayed at ®.
12 Press [F1]. “INT™ is displayed at SEND CLOCK (®).

13
14

15
16

17
i8

19

20
21

Press the CURSOR 2 key once.
Press [F4].

Press [CURSOR OFF1
Press [F'6].

5D RD ST RT FSL

The cursor is displayed at ®.

“RD 8K” is displayed as SEND INT FREQ
SOURCE (®).

The cursor is furned off.

INTERFACE sereen page 2 (P02) is
displayed.

SEL SA AIS XA XL
- — INTERFAGE-~
S/RBA 1] RIS ¢
TIME [DATA |DATA |DATA |1st [p2
INTER- |SLOT |BIT | FRAME |CHAN- §BIT
FACE RATE : HEL
UNITZ |CHAN3 |84
SEND 2,0 o kb/%b
B
UNIT2 |CHAN1 |84
RECEIVE |2.0M kb/s
BBL
60-04-25 13:22:48
[MOREY MO 1
ERROR  |WOLT/ |DELAY | WORD y i Y
FREQENCY TIME TRACE

Press the CURSOR [2] key twice.

{ Press [F1].

Press the MODIFY [Al key twice.

Press the CURSOR [Z] key once.
Press{F1].

The cursor is displayed at ©@.

“CHANY” is displayed at SEND TIME
SLOT (@).

“CHAN3” is displayed at SEND TIME
SLOT (@;.

The cursor is displayed at .

“64k bis” is displayed at SEND DATA BIT
RATE (®).




(Continued)

Step

Pracedure

Screen

22

23
24
25
28

27

28 .

29
39
31

32
33

Press [F8].

INTERFACE screen page 3 (P03} is
displayed.

SO RD ST RT FSL SGL SA AIS XA XL
~~ INTERFACE-~
S/R BA 1] AIS :y
8th INPUT |SP 7515 15i P3
INTER- |BIT LEVEL [BIT FRAMED] BIT
FACE XyXX
UNIT? 00000 | 1011 00
SEND §?EM o o ®
UNIT? MAIN
RECEIVE 2.0M
B8Pl ©
80-04-25 13:23:27
{MORE) MO
ERROR |NOLT/ DELAY BRO '
FREQENCYITIME RACE

Press the CURSOR (2] key once.
Press [F1] five times.
Press the CURSOR 2] key once.

Press the function keys in order [FF2], [F1],
[Fz],[Fz].

Press the CURSOR [ key once.
Press [F1] iwice.

Press the CURSOR 2] key once.
Press [MORE] once,

Press [F1].

Press [CURSOR OFFL
Press[F1].

The cursor is displayed at D.

“00000” is displayed at SEND SP BIT (D).
The cursor is displayed at {.

“1011” is displayed at SENDTS16

| FRAMEO xyxx ©.
| The cursor is displayed at ®.

“00” is displayed at SEND Si BIT(®).
The cursor is displayed at O.
The next menu is displayed.

The same send and receive interface
conditions are set.

The cursor is turned off.

The ERROR screen is displayed.
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{Continued}

Step Procedure Screen
SD RD ST RT FSL SGL SA AIS XA XL
-~ ERRQR™
® IS/RBSA 1 RIS 1y
ERROR COUNT ERROR RATIO PATTERN zé 15-1 @
mmmmmmmmmmmmmm NORMAL  NO-SUP
@ PSL-THR AUTO
CYC-ERR 1,0E-1
£S SES H-ERR  SINGLE
mmmmmmmmmmmmmm ERR-INS BIT
ERROR _ BIT &
BLK-LNG 1.0F1 BIT
CLOCK SLIP ELAPSED-TIME  [MEAS ~ MANUAL @
T T T T DSPL MODE ELAPS|BUZ OFF .  pywaey
90~04-25 13:43:35
{MERE) MO
START START START PRINT
MEAS CYC~ERR|| CH-ERR ouT
34 Press the CURSOR [2] key three times. The cursor is displayed at (.
35 Press [F5]. “2 1 15-1” is displayed at PATTERN ().
38 Press the CURSOR Y] key six times. The cursor is displayed at ©@.
31 Press [F1]. “BIT” is displayed at ERROR (@).
38 | Press the CURSOR [V key twice. The cursor is displayed at ©.
39 Press[F1]. “MANUAL” is displayed at MEAS (©@).
40 Press [CURSOR OFF]. The curser is turned off.
41 Press [F1]. Measurements starts.

If normal, “MEAS” is displayed at ® and
errors are not counted. (0 is displayed at
ERROR COUNT @.)




4.4 G.703, 2.048 Mb/s Unframe interface CSU Error Measurement

(1) Setup

Insert the MD0623A (or MD0623A1) G.703/G.704 2.048 Mb/s Bipolar Interface Unit into the
MD6420A, Connect the interface unit to the CSU with a cable. '

sD

Network

N 0 ]

MIDBAZ0A, sy CSu
(2) Procedure
Step Procedure Screen
1 Turn on the POWER switch. The MODE secreen is displayed.
2 Press [F2]. The INTERFACE screen is displayed.
SO RD ST RT FSL 56L SA RIS XA XL
= INTERFACE™ -
S/R LIS ;)
CODE FRAME |CLOCK | INT EXT fPi
INTER- EREQ | INTER-
FACE SQURCE| FACE
SEND gNéﬁz HDB3 %EM INT  [RD 8k
e | o|™5! o o
UNIT2 |[HDB3 UN-
RECEIVE [2.0M FRAME
8L @
90-04-25 14:11:15
ERROR oLT7 LAY ORD e (MORE-)p =
FREQENCY|ITIME RACE
3 Press the CURSORIA key once. The cursor is displayed at ®.
4 Press 2.0 MBPL from among [F1] to [F5]. | “2.0 MBPL” is displayed at RECEIVE
INTERFACE (®).
5 Press the CURSOR [A key once. The cursor is displayed at ®.
6 Press 2.0 MBPL from among [F1] to [F5]. | “2.0MBPL” is displayed at SEND
INTERFACE (®).
7 Press the CURSOR [2] Xey once. The cursor is displayed at ©.
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(Continued)

Step Procedure

Screen

8 Press{F4].
9 Press the CURSOR 2! key once.
10 Press [F2].

11 Press the CURSOR (2] key once.
12 Press[F1].
13 Press the CURSOR [2] key once.
14 Press [F4].

15 Press the CURSOR. 2 key once.
16 Press [MORE] once.
17 Press [F1].

18 Press [CURSOR OFF].
18 Press [F1].

“HIDB3” is displayed at SEND CODE (©).
The cursor is displayed at ©.

“UN-FRAME?” is displayed at SEND
FRAME (©).

The cursor is displayed at ©.
“INT” is displayed at SEND CLOCK (®).

 The cursor is displayed at ®.

“RD 8K" is displayed as SEND INT FREQ
SOURCE (&).

The cursor is displayed at ®.
The next menu is displayed.

The same send and receive interface
conditions are set.

The cursor is turned off.

The ERROR screen is displayed.

S0 RO ST RT FSL SGL  SA AIS XA XL
~ = ERROR——
o Bs/R RIS 13
ERROR COUNT ERROR RATIO PATTERN 2115-1 ®
______________ NORMAL NO-SUP
® PSL-THR AUTD
CYC-ERR 1.0E-1
ES SES CH-ERR  SINGLE
______________ ERR-INS BIT
ERROR  BIT @
BLK~LNG 1,081 BIT
CLOCK SLIP ELAPSED-TIME  [MEAS  MANUAL g
“““““““ DSPL MODE ELAPS|BUZ. OFF ;gw;w;zt=
90-04-25 15:12:33
fMOREY MG
STBRRT START || START 1l PRINT
MEAS | CYC-ERR||CH-ERR ouT

20 Press the CURSOR (2l key three times.
21 Press [F5].
22 I Press the CURSOR Y key six times.

The cursor is displayed at ©.
“2 1 15-1"is displayed at PATTERN @).
The cursor is displayed at @.




(Continued)

Step Procedure Screen
23 |Press{F1l. “BIT” is displayed at ERROR (®).
24 Press the CURSOR Y key twice. The cursor is displayed at @.
25 | Pressi{F1]. “MANUAL” is displayed at MEAS (D).
26 Press [CURSCOR OFF]. The cursor is turned off.
27 PressF1]. Measurements starts.

Ifnormal, “MEAS” is displayed at O and
1o errors are counted. {0 is displayed at
ERROR COUNT ®.)
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4.5 X.21, V.11 Interface DCE Voltage Measurement

(1) Setup

Insert the MD0821D X .20 (RS-423VX.21 (RS-422) Interface Unit into the MD8420A, Connect

the interface unit to the modem with a 15-pin cable.

DTE To DCE connector DCE

I N,

» R
5 LINE terminal
C

e ——————
]

MDB420A Modem

(2} Procedure (Measure Voltage by setting R line to All ones.)

Step Procedure Screen
1 Turn on the POWER switch. The MODE screen is displayed.
2 Press [F2]. The INTERFACE screen is displayed.
T R ¢ 1 8 B
—— INTERFACE--—
S/RIC 1§
TYPE  |TIMING|{CLOCK |BIT INT fP1
INTER- |OF RATE ?RE%
EACE  |INT-F SOURCE
SENG gﬂég} Vot |
| © @ '
UNITT jv.11 S
RECEIVE |%.20/
X.21®
80-04-25 09:54:15
(MOREY MO
EREGR oLT7 | DECAY NORD + Y
FREQENCYITIME TRACE
3 Press the CURSOR (Al key once. The cursor is displayed at &,
4 Press X.20/X.21 from among [F1] to [F51. | "X.20/X.21" is displayed at RECEIVE
_ INTERFACE (&).
5 Press the CURSOR 44 key once. The cursor is displayed at &.
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(Continued)

Step Procedure Screen
8 Press X.20/X.21 from among [F1] to [F5]. 1 “X.20/X.21” is displayed at SEND
INTERFACE (®).
7 Press the CURSOR 2! key once. The cursor is displayed at ©.
8 Press [F2]. “V.11” is displayed at SEND TYPE OF
INT-F (©).
9 Press the CURSOR (2] key once. The cursor is displayed at ©.
10 | Press{F2L. “8” is displayed at SEND TIMING (D).
11 Press [FF6]. INTERFACE screen page 2 (P02) is
displayed and the cursor is displayed at
T R € I s 8
- - INTERFACE=~
S/R|C !
EXT _ |BYTE [DATA_ |PARITY] STOP P2
INTER-JINTER-1SYNC LENGTH BIT
FACE FACE
SEND §XJN§-([J.} OFF
X121 ® ~
UNIT1 QFF
RECEIVE |X.20/
X.21
90-04-25 10:01:58
{MORE) MO
ERRGR|MOLT/ |PELAY | WORD + iy
FREQENCY|ITIME [TRACE
12 Press[F1]. “OFT” is displayed at SEND BYTE SYNC
®).
13 Press[F6]. INTERFACE screen page 3 (P03) is

displayed and the eursor is displayed at
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(Continued)

Step Procedure Screen
T R C I 3 B
@ —= INTERFACE-~
s/R|C Nt
SEND P3
INTER- jCON-
EACE 1TROL
UNIT1 jALL-
SEND X, 207 |WAYS
X.21
UNIT1
RECETIVE X.20/
X.21@
§0-04~25 10:37:17
{MDREY MO1
ERROR OL17  JRELAY ORD Y
FREQENCY|ITIME RACE
14 Press [F1]. “ALL-WAYS” is displayed at SEND
CONTROL(®).
15 Press the CURSOR[2] key once. The cursor is displayed at ©.
16 Press [MORE] once. The next menu is displayed.
17 Press{F1L The same send and receive interface
conditions are set.
18 Press the CURSOR Y key once. The cursor is displayed at &.
19 Press[F11. “C: 1.7 is displayed at &.
20 Press [CURSOR OFFL The cursor is turned off.
21 Press [F1]. The VOLT/FREQUENCY screen is

displayed. (When this screen is selected,
voltage measurement starts
automatically.)
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(Continued)

Step Procedure Screen
T R € 1 S B
- = VOLT/FREQUENCY-~
S/R{ L o1
R @2{\% A Vi B (V)| PATTERN Z{1} QD]
T (KHz) |GATE TIME 100ms
e — — 2 INTERVAL 0.5sec
LINE SELECT SIGNAL
SAY RCL
80-05-16 14:29:18
(MOREY MO
START PRINT
COUNT cuT
22 Press the CURSOR 2] key once. The cursor is displayed at .
23 Press [F2]. “R”is displayed at the voltage
measurement signal line ().
24 Press the CURSOR |2l key once. The cursor is displayed at (.
25 Press IMORE] once. The next menu is displayed .
26 Press [Fal. “Z (1)” is displayed at PATTERN (D).
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4.6 X.21,V.11 interface Synchronous-DCE Frequency Measurement
{1) Setup

Insert the MD0621D X.20 (RS-423)/X.21 (R5-422) Interface Unif into the MDE420A. Connect
the interface unit to the modem with a 15-pin cable.

DTE To DCE ¢connector DCE
T

LINE terminal

R
S
C
|

Y

B e iman

MD6420A Modem

(2) Procedure (signal line (S) frequency measurement)

Step Procedure Screen
1 Turn ¢n the POWER switch. The MODE screen is displayed.
PA Press [F21. The INTERFACE screen is displayed.
T R C 1 3 B
=~ INTERFACE~—
S/RJC
TYPE TIMINGICLOCK | BIT | INT Pl
INTER- |OF RATE FRE
FAE INT-F SOURCE
SEND Wiagy 1Vt s
218 © O
UNIT1 V.11 S K
RECEIVE |X.28/
X. 218
90-04-25 09:54:15
(MORE)} MG
ERROR 677 |PELAY | ORD ra 3
FREQENCYI[TIME RACE
Press the CURSOR [& key once. The cursor is displayed at @.
4 Press X.20/X.21 from among [F1] to [F5]. | “X.20/X.21” is displayed at RECEIVE
INTERFACE (®).
3. Press the CURSOR A key once. The cursor is displayed at ®.




{Continued)

Procedure Screen
6 Press X.20/X.21 from among [F1]to [F5]. | “X.20/X.21” is displayed at SEND
INTERFACE (®).
7 Press the CURSOR 2/ key once. The cursor is displayed at ©.
3 Press[F2]. “V.11” is displayed at SEND TYPE OF
INT-F (©).
9 Press the CURSOR (2 key once. The cursor is displayed at ©.
10 Press iF21. “$”is displayed at SEND TIMING (@},
11 Press [F81 INTERFACE sereen page 2 (P02} is
displayed and the cursor is displayed at
T R C 1 5 B
~~ INTERFACE-~
S/RI1C 1}
p———
EXT |BYTE IDATA_ IPARITY|STQP §r2
INTER- |INTER-{SYNC [LENGTH BIT
FACE FACE
UNIT1 OFF
SEND X.20/
X.21 ®
UNIT1 GFF
RECEIVE IX.20/
X.21
85-04-25 10:01:58
{MORE) MO
- RROR NOLT/ DELAY WORD -»
FREQENCY|TIME TRACE
12 Press [F11. “OFF” is displayed at 3END BYTE SYNC
@).
13 | Press([F8]. INTERFACE screen page 3 (P03)is

displayed and the cursor is displayed at




(Continued).

Step Procedure Screen
T R C I S
Bz~ INTERFACE~~
S/RILC 17
SEND B3
INTER~ iCON~
FACE TROL
UNITL ALL-
SEND X.207 IWAYS
X.21 _
UNITL
RECEIVE 1X.20/
X.219
80-04-25 10:37:17
77 zDELAY’ ORD e (R LMG
ERROR MOL
FREQENCYI[TIME RACE
14 Press [F1]. “ALL-WAYS” is displayed at SEND
CONTROL ().
15 Press the CURSOR (2 key once. The cursor is displayed at @.
16 Press [IMORE] once. The next menu is displayed.
i7 PressiF1]. The same send and receive interface
conditions are set.
18 Press the CURSOR Wl key once. The cursor is displayed at @.
19 Press [F1], “C: 17 isdisplayed at @.
20 Press [CURSOR QOFF1L The cursor is turned off.
21 Press [F11. The VOLT/FREQUENCY screenis

displayed. (When this screen is selected,
freqguency measurement starts
automatically.)




{Continued)

Step Procedure Screen
T R £ I S B
== VQLT/FREQUENCY——
S/R{C 1
c V)| A v TERN 2+11-1
1 4i 2) -1 7( 7) j 1 8(\§ PRORiAL foisup
: s ©  {KHz) |GATE TIME 100ms I
:Z ll() INTERVAL 0.5sec D
. LINE SELECY SIGNAL“
SAV RCL
8G-05-15 15:21:06
(MOREY 10
START PRINT
COUNT QuT
22 Press the CURSOR 2] key three times. The cursor is displayed at D.
23 Press [F5]. “5”is displayed at the frequency
_ measurement signal line field (D).
24 | Pressthe CURSOR 2] key once. The cursor is displayed at D.
25 Press[F1l. “100 ms” is displayed at GATE TIME (D).
26 | Press the CURSOR[2]key once. The cursor is displayed at ®.
27 Press [F1]. “0.5 sec” is displayed at INTERVAL (&),
28 | Press [CURSOR OFF1. The cursor is turned off.
29 Press [F1]. Measurements starts.
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4.7 V.35Interface Modem Delay Time Measurement
(1) Setup

Insert the MD0821B V.35 Interface Unit into the MID6420A. Connect the interface unit to the
modem with a 34-pin cable.

SD (103) N
B RD (104)
= ST1(113) N
ST2(114) -~
= RT(115)
- RS (105)
CS (106) ~
D DR (107)
D CD (109}
ER (108) -
- CI{125)
= TI(142)
MD6420A | Modem
{2) Procedure
Step Procedure Screen
1 |Turnonthe POWER switch. The MODE screen is displayed.
2 Press [IF2]. The INTERFACE screen is displayed.
SO RD STI ST2 RT_ER DR_RS (S €D CI TI
103 104 113 114 115 108 107 105 106 109 128 142
— = INTERFACE~~ ’
S/RER :§ RS :¢
TIMING|CLOCK |BIY IAT EXT P1
INTER- RATE |FREQ | INTER-
FACE SQURCE; FACE
UNIT1 |sT2
SEND V.35 ® o
UNITT GRT
RECEIVE V.35
&l .0
80~05-16 10:35:52
T7 ELAY 0RO € {MGRE-}) Mo:
ERROR KOL
FREQENCY|[TIME RACE !




{(Continued)

Step Procedure Screen
3 Press the CURSOR A key once. The cursor is displayed at @,
4 Press V.35 from among [F1] to [F5]. “V.35” isdisplayed at RECEIVE
INTERFACE (@),
5 Press the CURSOR [Alkey once. The cursor is displayed at ®.
6 Press V.35 from among [F1] to [F5]. “V.35" is displayed at SEND
: INTERFACE (®3.
7 Press the CURSOR 2] key once. The cursor is displayed at ©.
8 Press {F2]. “ST2” is displayed at SEND TIMING (©).
9 Press the CURSOR W key once. The cursor is displayed at ©.
10 Press[F21. “RT” is digplayed at SEND TIMING (©).
11 | Press [CURSOR OFF]. The curser is turned off. '
12 Press {¥31. The DELAY TIME screen is displayed.
SO RD 8TL{ ST2 RT ER DR RS €S CD (@ 71
@~~~ ~DELAY TIME-=—®
S/RER :i RS 11
LINE INTERVAL @
{ms)
______ __|LINE SELECT SIGNAL
START )RS OQFF-ON -1-©
STOP / CD  OFF-
J j
i/ !
® ® @
SAY RCL
90-04-12 13:03:45
{MORE) MO
! STRRT | [ §TART PRINT
COUNT REPEAT Ut i
13 Press the CURSOR 2] key once. The cursor is displayed at ®.
14 | Press[F1]. “LINE INTERVAL” is displayed at (®).
15 Press the CURSOR (2] key once. The cursor is displayed at ®.
18 Press [MORE!once. The next menu is displayed.
17 Press [F2]. “R8” is displaved at &.




{Continued)

Step Procedure Screen
18 | Pressthe CURSOR 2l key once. The cursor is displayed at ©.
19 | Press(F1i]. “OFF-»0ON” is displayed at (©).
20 | Press the CURSOR 2l key once. The cursor is displayed at .
21 | Press [MORE] once. The next menu is displayed.
22 | Press[F4lL “CD” is displayed at @.
23 | Press the CURSOR[2!key once. The cursor is displayed at @©.
24 | Press[F1l. “OFF—ON” is displayed at (D).
25 | Press [CURSOR OFF]. | The eursor is turned off.
26 Press[F1]. The MDG420A enters the WAIT state.
27 | Press the CURSOR M key once. The cursor is displayed at O.
28 Press[F1]. “BER: 17 is displayed at .
29 Press the CURSOR |2 key once. The cursor is displayed at ®.
30 |PressiF1]. “RS: 1 7isdisplayed at ®.

{Counting starts here.)
When the CD LED lights, measurement
stops automatically.




4.8 G.703, 2.048 Mb/s, G.704 Frame Interface CSU FOX Pattern Send/Receive Test
(1) Setup

Insert the MDO623A (or MD0623A1) G.703/G.704 2.048 Mb/s Bipolar Interface Unit into the
MDG420A. Connect the interface unit to the CSU with a cable.

SD Network
o 2O [
MDB420A csy osu
(2) Procedure
Step Procedure Screen
i Turn on the POWER switch. The MODE screen is displayed.
2 Press [F21. The INTERFACE screen is displayed.
SD RG ST RT FSL SGL SA AIS XA XL
—~= INTERFACE——
S/R BA L AIS 1y
CoDE FRAME |CLOCK |INT EXT P1
INTER- FRES INTER~
FACE . SOURCE] FACE
SEND gNé%E‘i HOB3 égfgégN INT SELF
i BL® | o 0| ® ®
UNITZ {HDB3 1EMFP
RECEIVE {2.0M 3GCHAN
BPL @
90-04-25 13:03:57
(MORE) MO
ERROR VOLT/ DELAY ORD l 4 >
FREQENCY|TIME RACE
3 Press the CURSOR A key once. The cursor is displayed at @.
4 Press 2.0MBPL from among [F1] to [F5]. “2.0MBPL” is displayed at SEND
INTERFACE (@®).
5 Press the CURSOR [ key once. The cursor is displayed at ®&.
6 Press 2. 0MBPL from among [F1] to {F5L “Z.0MBPL” is displayed at SEND
INTERFACE (®).
7 Press the CURSOR [2 key once. The cursor is displayed at ©.




{(Continued}

Step Procedure Screen
8 Press [F4]. “HDB3" is displayed at SEND CODE (©).
9 Press the CURSOR key once. The cursor is displayed at ©.
10 | Press{F2]. “16MFP 30CHAN" is displayed af SEND
FRAME (@)
11 | Press the CURSOR 2] key once. The cursor is displayed at ©.
12 | Press{Fil. “INT” is displayed at SEND CLOCK (®).
13 | Pressthe CURSOR 2l key once. The cursor is displayed at &,
14 Press [F41 “RD 8K is displayed at SEND INT FREQ
SOURCE (®).
15 Press [CURSOR OFF]. The cursor is turned off.
16 | Press[F8]. INTERFACE screen page 2 (P02) is
displayed.
3D RD ST RT FsL 36L sA AIS XA XL
-~ INTERFACE- -
S/R SA 1] AIS
g
TIME DATA DATA_ | DATA ist = §P2
INTER-ISLOT  [BIT FRAME | CHAN- | BIT
FACE NEL
UNIT2 (CHAN3 64
SEND 2.0M kb/s
BPL ()] .
UNIT2 [CHAN1 |64
RECEIVE [2.0M kb/s
BaL
90-04-25 13:22:48
{MORE) MO1
ERROR  |VOLT/ ELAY | WORD H . l > i
FREQENCY|TIME TRACE
17 | Press the CURSOR 2] key twice. The cursor is displayed at @.
18 | Press[F1]. “CHAN1” is displayed at SEND TIME
SLOT(@).
19 Press the MODIFY [A key twice. “CHAN3" is displayed at SEND TIME
SLOT (®).
20 | Press the CURSOR 2] key once. The cursor is displayed at &.




{Continued)

Step Procedure Screen
21 Press{F1]. “64 kb/s” is displayed at SEND DATA BIT
RATE (&).
22 Press [F6]. INTERFACE screen page 3 (P03} is

23
24
25
26

27
28
29
30
31

32
33

displayed.

SO RD ST RT ¥rsL SGL  SA AIS XA XL
=~ INTERFACE=—
S/RSA :1 RIS :1
8th INPUT 18P 1516 1 Si P3
INTER- IBIT LEVEL IBIT FRAMEO] BIT
FACE XyXX
UNIT2 000006 11011 100
SEND 2.0M
BpL @ @ ®
25
UNIT2 MAIN
RECEIVE i2.0M
BPL @ _
95-04-25 13:23:27
{MOREY MOi
ERROR —|WBLT7 ELAY 0RO & Yy
FREQENCYITIME RACE

Press the CURSOR [Z] key once,
Press [F1] five times.
Press the CURSOR[2] key once.

Press the keys [F2], [F1], [F2], [F2] in
order.

Press the CURSOR 2] key once,
Press [F1] twice.

Press the CURSOR (2l key once.
Press [MORE] once.

Press [F1].

Press [CURSOR OFF].
Press[F4].

The cursor is displayed at D.
“00000” is displayed at SEND SP BIT (D).
The cursor is displayed at (.

“1011” is displayed at SEND TS18
FRAMEQ xyxx OD. :

The cursor is displayed at &.

“00” is displayed at SEND 8i BIT (®).
The cursor is displayed at ©.

The ﬁext menu is dispiayed.

The same send and receive interface
conditions are set.

The cursor is turned off,

The WORD TRACE screen is displayed.




(Continued)

Step Procedure Screen
SO RD ST RT FSL 6L SA AIS XA XL
——WORD TRACE-—
S/R BA 1 ALS |
SEND
IDLE CODE® 0000 O0GOO SEND DATIA ®FOX
) : PATTERN EBCDIC
SEND METHOD MANUAL
TRACE
SYNC CODE @XXXX XXXX TRACE STOP @ MANUAL
SAY RCL
90-04-12 16:29:46
(MOREY MO1
START START TRACE PRINT
SEND TRACE 1| DISPLAY CuT
34 Press the CURSOR 2] key once. The cursor is displayed at 8.
35 | Press[F2] while pressing and holding All Os are displayed at IDLE CODE (8).
[F4]. '
36 Press the CURSOR 121 key once. The cursor is displayed at ®.
37 Press {F1). “FOX” is displayed at SEND DATA (®).
38 Press the CURSOR 2] key once. The cursor is displayed at ©.
39 Press [F1]. “MANUAL” is displayed at SEND
METHOD (©).
40 Press the CURSOR |2 key once. The cursor is displayed at ®.
41 Press [F1]. “xxxx xxxx” is displayed at SYNC CODE
(@).
42 | Press the CURSOR 2] key once. The cursor is displayed at @.
43 Press [F1]. “MANUAL” is displayed at TRACE STOP
@.
44 Press [CURSOR OFF]. The cursor is turned off.
45 Press{F1]. The pattern is sent.
46 Press[F4]. Trace starts.
47 Press {F4]. Trace stops (The time between steps 46
and 47 is the trace fime.)
48 Press{F1]. Pattern sending stops.




{Continued)

Step Procedure Screen
49 Press [F5]. The DISPLAY PATTERN TRACE screen
is displayed.
-~ BISPLAY PATTERN TRACE—-
ADDRESS [+0 +1 +2 +3 +4 +5 +5 +7 +8 +3 | STOP TIME
91-12-25
01T H & L. a z ¥ D 09:18:43
DISPLAY
i|e 6 1 2 3 4 5 6 | ADDRESS®
20 7.8 8 0 - BISPLAY
BYTE®
36|= $ % () CRLFT » E coog,
EBCDIC
40 G u i ¢ k B r o BOUNDARY
8BIT
501w N F o x J w m [ SHIFT 0
INVERT/RVRS
66tp S 0 v & R T b NORMAL
COMPARE QFF
ol t L a z vy D o @ OBYJE
80-04-12 15:5G:18
SCROLL §f SCROLL |i SCROLL |[ SCROLL I PRINT
i i NEXT BACK ouT
50 Press the CURSOR 2] key once. The cursor is displayed at ®.
51 Press{F1l. “0” is displayed at DISPLAY ADDRESS
({®).
52 Press the CURSOR 2] key once. The cursor is displayed at .
53 Press (F1]. _ “BYTE” is displayed at DISPLAY (®).
54 Press the CURSOR 2] key once. The cursor is displayed at .
55 Press [F31 “EBCDIC” is displayed at CODE @.

{The FOX pattern data is sent and the
looped-back data is displayed.)




4.9 G.703,2.048 Mb/s, G.704 Frame Interface CSU User Pattern Send/Receive Test
(1) Setup

Insert the MDO0623A (or MD0623A1) G.703/G.704 2.048 Mb/s Bipolar Interface Unit into the
MD8420A. Connect the interface unit to the CSU with a cable.

35 Network
«—RD ¢OV :I
MDG420A sy csuU
(2) Procedure
Step Procedure Screen
1 Turn on the POWER switch. The MODE screen is displayed.
2 Press [F21. The INTERFACE screen is displayed.
SD RB ST RY FSL SGL  SA AIS XA XL
== INTERFACE~~
S/RBA 11 RIS i}
CODE |FRAME |CLOCK |INT |EXI__ [°1
INTER- FREQ | INTER-
FACE SOURCE} FACE
oo 0 [ [
BEL ® © ] ® ®
UNIT2 [HDB3 1GMFP
RECEIVE |2.0M 30CHAN
I BEL @ ‘
80-G4-25 13:03:57
{MORE) MO
= RROR VOLT/ DELAY WORD [ I
FREQENCYHTIME [TRACE
3 Press the CURSOR I key once. The cursor is displayed at ®.
4 Press 2.0MBPL from among [F1] to [F5]. | “2.0MBPL” is displayed at RECEIVE
INTERFACE (®).
5 Press the CURSOR £% key once. The cursor is displayed at ®.
6 Press 2.0MBPL from among [F11to [F5]. [ “2.0MBPL” is displayed at SEND
INTERFACE (®).
7 Press the CURSOR [2] key once. The cursor is displayed at ©.




(Continued)

Step Procedure Screen
8 Press [F4]. “HDB3” is displayed at SEND CODE (D).
9 Press the CURSOR (2 key once. The cursor is displayed at ©.
10 Press [F2]. “16MFP 30CHAN" is displayed at SEND
FRAME (D).
11 Press the CURSOR 2] key once. The cursor is displayed at ®.
12 Press [F1]. “INT” is displayed at SEND CLOCK (®).
13 | Press the CURSOR [2ikey once. The cursor is displayed at ©.
14 Press[F4]. “RD 8K” is displayed at SEND INT FREQ
SOURCE (®).
15 Press [CURSOR OFF]. . The cursor is turned off.
18 Press [(F8]. INTERFACE screen page 2 (P02) is
displayed.
Sb RD ST RT FSL SGL SA AIS XA XL
—— INTERFACE—~
S/RBA 1} RIS 1|
i
TIME DATA |DATA | DATA 1st P2
INTER-ISLOT {BIT FRAME | CHAN- FBIT
FACE RATE NEL
UNIT2 (CHAN3 |64
SEND 2. 0M kb/s
BL . ©
UNIT2 (CHANL |64
IRECEIVE 2, 0M . kb/s
BPL
80-04-25 13:22:48
{MORE) MO1
ERROR MOLT/ DELAY WORD 4 -»
FREQENCY][TIME TRACE
17 | Press the CURSOR 2l key twice. The cursor is displayed at @.
i8 | Press{F1]. “CHAN1" is displayed at SEND TIME
SLOT (@)
19 Press the MODIFY /M key twice. “CHAN3” is displayed at SEND TIME
SLOT (@).
20 Press the CURSOR (2] key once, The cursor is displayed at &.




(Continued)

Step Procedure Screen
21 Press[F11. “64 kb/s” is displayed at SEND DATA BIT
RATE (@).
22 Press [F61. INTERFACE screen page 3 (P03} is
displayed.
SO RD ST RT FSL St SA AIS XA XL
-~ INTERFACE~—
S/R BA i RIS 1}
Sth INPUT |SP 7516 [si_ P3
INTER-|BIT LEVEL |BIT 1 FRAMEQ} BIT
FACE Xy XX
UNIT2 00006 | 1011 100
SEND Z.0K
BPL o) D ® o
UNIT2 MAIN
RECEIVE |2.0M
B3l ©
80-04-25 13:23:27
) {MORE} MO
ERROR  JMOL1/ ELAY | WORD 3
FREQENCYITIME [ERACE
23 Press the CURSOR 2] key once. The cursor is displayed at @©.
24 | Press[F1]five times. “00000” is displayed at SEND SP BIT (D).
25 Press the CURSOR (2] key once. The cursor is displayed at 0.
26 Press the keys [F21, [F1], [F2], [F2]lin “1011” is displayed at SEND TS16
order. FRAMEOQ xyxx OD.
27 Press the CURSOR [2] key once. The cursor is displayed at ®.
28 Press [F1ltwice. “Q0” is displayed at SEND Si BIT (®).
29 Press the CURSOR [2] key once. The cursor is displayed at ©.
30 Press [MORE] once. The next menu is displayed.
31 Press[F1]. The same send and receive interface
conditions are set.
32 Press [CURSOR OFF]. The éursor is turned off.
33 Press [F4]. The WORD TRACE screen is displayed.




{Continued}

Step Procedure Screen
SO RD ST RT FSL S6L SA AIS XA XL
==~ WORD TRACE--
S/R BA 1} RIS )
SEND :
IDLE CODEgh 00CO 0009 SEND DATA @ ?@[;GM
TOP ADDRE 0 WORD ADDRES 25
LAST ADDRESS 25 PATTERNEO1G1 1010
SEND METHOD MAKNUAL @
TRACE
SYNC CODE ¢ XXXX  XXXX  TRACE STCP @ MANUAL
SAV RCL
80-04-13 12:48:53
(MOREY MO
START START |[TRACE FRINT
SEND TRACE {1 DISPLAY QUT
34 Press the CURSOR 2] key once. The cursor is displayed at .
35 Press [F2] while pressing and holding All Os are displayed at IDLE CODE ().
{F4].
36 Press the CURSOR 12 key once. The cursor is displayed at ©.
37 Press[F2]. “PRGM?” is displayed at SEND DATA (&).
38 | Pressthe CURSORYlkey once. The cursor is displayed at ©.
39 Press [F2]. “0” is displayed at WORD ADDRESS {©).
40 Press the CURSOR W key once. The cursor is displaved at @,
41 Input the ASCIH code for “A” (0100 0001) “0100 00017 15 dispfayed at PATTERN
with [F2] and [F3]. {@®».
42 Press[F1]. “A”in ASCII code is input at address 0
and “1” is displayed at WORD ADDRESS
Q. _
43 ' | Repeat steps 41 and 42 and input ASCII
code for “A” to “Z2”.
44 Press the CURSOR 2 key once. The cursor is displayed at @.
45 Press[F1]. "MANUAL” is displayed at SEND
METHOD (@)
46 Press the CURSOR Wi key twice. The cursor is displayed at ®.
47 Press[F1]. “0” is displayed at TOP ADDRESS (®).




(Continued)

Step Procedure Screen

48 | Press the CURSOR W key once. The cursor is displayed at ©.

49 | Press{F1l “50” is displayed at LAST ADDRESS (&).

50 Press the MODIFY [ key three times “20” is displayed at LAST ADDRESS (&),

while pressing [COARSE].

51 Press the MODIFY A\ key five times. “25” is displayed at LAST ADDRESS ().

52 Press the CURSOR Y key twice. The cursor is displayed at ©.

53 Press [F1]. “xxxx xxxx” is displayed at SYNC CODE
(@).

54 Press the CURSOR (2] key once. The cursor is displayed at ©.

55 Press[F11. “MANUAL” is digplayed at TRACE STOP
@. '

56 | Press [CURSOR OFF]. The cursor is turned off.

57 Press [F1]. A patternis sent.

58 Press [F4]. Trace starts.

59 Press [FF4]. Trace stops {The time between steps 56
and 57 is the trace time.)

60 Press[F1]. Pattern sending stops.

61 Press [F5]. The DISPLAY PATTERN TRACE screen

is displayed.

- - DISPLAY PATTERN TRACE——

ADDRESS {+0 +1 42 +3 +4 +5 46 +7 +8 +9 Sng I%ME5
0{A B C D £ F & H I J 05:18:42
DISPLAY
1K L MW N O P QR ST ADDRESS®
200U v W X Y 2 A B C D DIS?L@g
BYTE
WIE F 6 84 I J K L M N- D
®ASCII
4010 P 0 R S T UV W X BoamnAggIT
B0 Y 7 A B £ D E F G M | SHIFT. 0
INVERT/RVRS
66| I J K L M N O P Q R NORMAL
COMPARE OFF
7018 T U VYV W XY 2 A B OBYTE
90-04-13 11:50:22
SCROLL | SCROLL |[ SCROGLL ][ SCROLL [ PRINT
| 1 NEXT BACK QuT

4-36




(Continued}

Step Procedure Screen
62 | Pressthe CURSOR(2 key once. The cursor is displayed at &.
63 Press[F1l. “07 is displayed at DISPLAY ADDRESS
@)
B84 Press the CURSOR 2] key once. The cursor is displayed at @.
65 Press [F1]. “BYTE” is displayed at DISPLAY (@).
66 Press the CURSOR 2 key once. The cursor is displayed at &.
87 Press[F2]. “ASCII” is displayed at CODE (®).




(Blank)



SECTION 5
REMOTE CONTROL

5.1 General
The MD6420A Data Transmission Analvzer can be remotely controlled via the remote control unit.

The functions for remotely controlling the MD6420A are common to the following remote control
units.

(1) MD0820A GP-IB Unit
(2) MDO0820B RS-232C Unit

This section explains how to use the MD8420A when it is connecting a GP-IB.or RS-232C interface
via the MDO820A or MD0620B.



5.2 RS-232C Serial Interface

The MD8420A can be remotely controlled by EIA-RS232C or CCITT-V24 serial signals from the
MD0620B R5-232C Unit.

The MD68420A can be remotely controlled by a control program when it is connected to a controller
{usually a Anritsu Packet V, IBM-PC, or other personal computer) with an R3-232C cable. The
measured results can be read from the MDB420A to the controller. The MD6420A serial interface
specifications are shown in Table 5-1.

Table 5-1 MD6420A Serial Interface Specifications

ltem Specification
Transmission rate 1200 b/s
Signal level Conforms to CCITT V.28
Synchronization Start-stop synchronization
Data bit length Select 7 or 8 bits
Parity Select none, even, or odd
Stop bit length Select1, 1.5 or 2 bits
Transmission protocol | No protocol

5-2



5.2.1 Installing and removing the MD0620B RS-232C unit

interface unit slots\\ d [ NN Remote
~ PN ( ) control unit
[: | 717 oo 1oL L slot
| Zx, gzhll

H

ONORC

©
@ @ ©
©00+HO OO
AN
\
/
!

) ©

® ©
® )
E @@ 2 o o o e '@-:—] L

~ 7 MDO620B

Fig. 5-1 MD6420A Rear View

instaliation procedure

Step

Procedure

Turn off the MD8420A POWE_R switch.

2 Loosen the screws at the top and bottom of a blank panel on the remote control unif
slot (or GP-1B unit} and remove the blank panel (or GP-IB unit).

3 Insert the RS-232C unit along the top and bottom guide rails and push in the unit so
that it is firmly seated.

4 Tighten the top and bottom screws firmly.

Removal procedure
Step Procedure

1 Turn off the MD8420A POWER switch

2 Loosen the screws at the top and bottom of the RS-232C unit.

3 Pull the unit out by holding the screws.

4 Install a blank panel or GP-1B unit.

Notes: 1. Before inserting or removing a unit, turn off the POWER switch.

2. Tighten the unit screws on the top and bottom,
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5.2.2 Setting the MD0620B RS$-232C Unit
The data bit length, parity, and stop bit length of this unit can be set via the DIP switches on the

unit.
@ o o 1 Stop bit iength (bit)
0 L 0 Al 0 0 1 1
AD 0 1 0 1

STP $TP 1 15 P

BTY _IMNONIODDIEVE
G [::_> ste | 1 | 15 | 2
1

PTY | NON | ODD | EVE
TP

PTY
e NG R | T | 8 Parity bit

B1 0 0 1 1
,@ 1 o _ B0 0 1 0 1
STP T % ié PTY {Nonei Odd | Even
PTY G B1
I . 80
CHR T - O o Data bit length (bit)
a Not used 1 0 1 1
@ E:] Not used ce 0 1 ) 1
RS232C - -
MD06298 DIP switch CHR 7 8 7 8
Fig. 5-2 MD0620B Rear Panel
(Setting example)

The settings in Fig. 5-2 are for 1 stop bit, even parity, and 8 bits (data bit length).

The signal lines are shown below.

Cleicleletetelclclololere)
090000000000

524 2322 21 20719718 17 16 15 14

Fig. 5-3 RS-232C Interface Connector Pin Arrangement
Table 5-2 SignalLines

Signal name Pin No. Explanation
sD 2 | Send data
RD 3 | Receive data
RS 4 | ON when data is being sent
ER 20 | Always ON
DR 6 | Not used




5.2.3 Connecting the R5-232C cable
The R5-232C eable can be connected as shown in Fig. 5-4.

Connection procedure

Step Procedure

1 Turn off the MD6420A POWER swifch,
2 Connect the RS-232C cable to the R3-232C unit.
3 Fasten the cable plug by tightening the screws at the top and bottom.

N |

k

[T
j

Notes: \

i. Before connecting a cable, turn
off the POWER switch.

2. Tighten the unit screws on the
top and bottom.

@l RS-232C cable plug

(G

Fig. 5-4 Connection
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5.3 GP-iBInterface (IEEE 488.2)

The MD6420A can be interfaced with an IEEE 488 GP-IB via the MD0620A GP-IB Unit. It can also
be interfaced to the IE625 by means of a conversion connector {s0ld separately). '

The MD6420A can be remotely controlled by a control program when it-is connected to a controlier
{usually packet V Series, IBM-PC, etc.) with a GP-IB cable.

When interfaced, measured results can be read from the MD6420A by the controller. The MD6420A
(GP-IB interface functions are shown in Table 5-3.

Table 5-3 GP-IB interface Functions

Symbol

Interface function

SH1

All source handshake functions provided

AH1

All accept handshake functions provided

T5

Basic talker functions provided
Serial polling function provided

L3

Basic listener functions provided

SR1

All service request functions provided

RI1

All remote/local functions provided

FPPO

Parallel polling function not provided

pCi

Device clear function provided

DT1

Device trigger function provided

Co

Control function not provided




5.3.1 Setting the GP-IB address

When a number of devices such as a printer are connected via the same GP-IB bus cable, a unique
address must be assigned to each device.

The addressswitch £ get the MD6420A address is on the rear of the MD0620A GP-IB Unis,.

SH1 AHT TS L3
SR1 DCi RL1 PPO
DTY G E1
OFF ON
A5 OFF ON
Ad
N
g 3 g
GP-IR
RENOTE N AS
UNIT O az
© 01 A3
0 A2
11 Al
0 1
Address switch
©
MDOS20A

g @ N e
w oD
—z2oud > -~ 0000
Tk g e 0 ) o o e —
ng e 200000
J"l\ \i J""l”i“ Y VY Y
Jooooooocoug
121110 9 8 7 6 5 4 5 2 1
24 23 22 21 26 1S 48 17 16 15 14 13 @
E}\ LoOgoooan
‘ L—T—]—T—{\ ——TT“
o
=
]
UaocoooozO0O0 00
OZ2ZZZ2 22w — - 2 2
QU000 Cdeonaon

GP-IB interface connector pin arrangement

Fig. 5-5 MD0620A Rear Panel

The binary value of the address is set on switches Al to A5. Bit values are shown in Table 5-4.

For example, to set the address t0 13,13 = 8 + 4 + 1 and switches “A1”, “A3”, and “A1” are set to 1
and switches “A5” and “A2” are set to 0 (Fig. 5-5). Since switches other than Al to A5 have no
significance, they can be either ON or OFF.

Table 5-4 Setting Address Switches

Switch bit name 1" side "0" side
Al 1 0
A2 p 0
A3 4 0
Ad 8 0
A5 16 0

Note:
When switches Al to AS are all set to
“17(31), the address is 0.



5.3.2 Installing and removing MD0620A GP-1B unit

Interface unit slots ~ _
e Y ~ Remote control
L N .
E ( j unitslot
© @ @ @ @
ZM il

S ]

©
©

L O 0
® ©

@O +HO O©
N

A _ o

- J MDO620A.

S
®

Fig.5-6 MD6420A Rear View

Ingtaliation procedure

Step Procedure

1 Turn off the MD6420A POWER switch

2 Loosen the screws at the top and bottom of the blank panel or (R5-232C unif) and
remove it.

3 Insert the RS-232C unit along the top and bottom guide rails and push it in until the
unit is firmly seated.

4 Tighten the top and bottom screws firmly.

Removal procedure

Step Procedure

Turn off the MD6420A POWER switch

Loosen the screws at the top and bottom of the GP-IB unit.
Hold the screws and pull out the unit.

Install a blank panel or RS-232C unit,

I W N -

Notes: 1. Before inserting or removing a unit, turn off the POWER switch.
2. Tighten the unif screws on the top and bottom.
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5.3.3 Connecting the GP-IB cable
The GP-IB cable connection procedure is shown in below,

Connection procedure

Step Procedure

1 Turn off the MD6420A POWER switch.
2 Connect the GP-IB cabie to the GP-IB interface unit.
3 Tighten the screws at the top and bottom of the GP-IB cable plug.

Notes: | \ ’<\/

1. Before connecting a cable, turn
off the POWER switch.

2. Tighten the unit screws on the
top and bottom.

%@U@\_ﬁ\

Fig. 5-7 Connecting GP-1B Cable

GP-IB cable plug



5.3.4 Overview of IEEE 488.2 standard
The MD6420A status register structure conforms to IEEE 488.2. This structure is shown in Fig. 5-8.

P ENDERS |
.k .o structure
s W 4
L2 5 8 € §
25 ¢ 8 .S = Error-ERS
§ £ = £ &8 § ¢ 2 structure
3 < - o LTJ il -t
g - £ 2 8 = 5§ ©
R
Standard
:Notsupported | 1482 X o] |
x: Notsupported | 7 N 514 2 0 Event Status Register
*ESR?
& | 9
S @)
F; N P DU SR S * &) 3
W
= o o T
il PPN N R Not-Empty
SUPUURUIOE FOVUIN POVURS SV U @ :
A Standard
Event Status Enable
‘7161514|3|2|1l01 Register :
: FESE < NRI> i Output Queue
P ) : *ESE?
corviee Y Y Y Y .-~ read by Serial Poll
GReque;ft ESB iMAV! 3 l s N)ﬂ Status Byte Register
enaratign
A .-~ read by ¥STB?

A __ Service Request
S Enable Regi

{ I IXTsTa s 2] 1] 0] bl sesser
_ ] *SRE?
Fig. 5-8 Status Register Structure

The MD6420A registers shown in Table 5-5 are expansion event status registers.

Table 5-5 Expansion Event Status Register

Expansion ERS A | error-ERS :ERS related to device error

Expansion ERS B | END-ERS :1ndicates end of measurement, interval, and other processing
timing functions
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Expansion event register details are shown in Figs. 5-9 and 5-10.

E?B{Mtﬁiﬂtﬂiﬂ?ii%!8|7I6§S[4I3’2 | 1 IOICONDITIONw

-~ Built-in printer ” ¢ REGISTER
’ out-of-paper state

(ON:No paper, OFF: Paper)

151141131121 11 109876'5432 1OEEVENT-

* ¢( Built-in printer REGISTER
el e & out-of-paper gvent
LOGICAL { ..ol & generated (OFF—>0ON}

Or A= A e e &
DR T ........................................................................ T &
Y 151161321111 s {87 ]els5ai3]2!1]0!EnasLe
STE3bit REGISTER

Fig. 5-9 Expansion Status Register Structure: error-ERS

d ¢ b E]
15114113 1211107918 | 7ieis|ai3121 1|01 conpimion-
¢ —~ J REGISTER
h G f
1511413112 |1111019 |8 (716154 21 1|0 EVENT-
‘L l REGISTER
( -------
LOGICAL _.(&& ¥
OR B T R O Y M NS 344 aa bt hasbnmrrannarranaansanasssssn st srrrarararrrantnnn &
B T O PP, }&
l S tafI312)1t 1101918 7i605 43121110 ENABLE-
STB2bit REGISTER

Fig. 5-10 Expansion Status Register Structure: END-ERS

4 . .
a : Measuring state (ON: Measurement in progress, OFF: Measurement not in

progress)

CONDITION- < b : Automatic output data other than interval monitor data present/absent (ON:
REGISTER Present, OFF: Absent)

¢ : Interval monitor data present/absent (ON: present OFF: absent)
\_ d : Error analysis (ON: Analyzing, OFF: No)

e : Endof Measurement (ON—QFE)
cvenT Note: End of timing differs depending on the measurement mode.
REGISTER f : Automatically output data other than interval monitor data {(OFF-QON)
g : Output interval monitor data (OFF—ON)
h @ Endanalysis (ON—OFF)
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5.3.5 State at power-on
(1) When the MDB420A power is turned on, the contents of the status registers are as follows:

Table 5-6 Status Registers at Power-On

Register State
SRE ESB and MAV are enabled  (0011000D)
ST8 All OFF(disable) (00000000)
ESR Power is ON {13000000)
ESE Al OFF (disable) {0G0O00O00)
ESAR All OFF (disable} {000000G0)
ESAE All OFT (disable) {00000000)
ESAC All OFF (disable) (00000000)
ESBR AL OFF (disable) {00000000)
ESBE All OFT (disable) {00000000)
ESBC All OFF (disable) {00000000)

(2) The contents of the input buffer are cleared.

(3) The INTERFACE Screen and measurement screen settings, displayed at power-off, are held.
The settings of the screen other than above are initialized.

(4) The contents of the preset memory are held.
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5.3.6 Message exchange option
The specifications for exchanging MD8420A messages are shown in Table 5-7.

Table 5-7 Message Exchange Option

1. | Input buffer size 128 bytes {(When received as a multi-command, the -
command length may be as large as the size of the input
buffer or larger.)

2. | Inquiries that return multiple One response message is returned for each inguiry.
TESPONSE INesSages When an inquiry command is received as a multi-
command, the response messages are arranged in order
of request and returned as a single message,

3. | Response generation inquiry at | Refer to each inquiry command (command with?) in the
syntax analysis. VOLUME 2 of the MD6420A Operation Manual.

4. |Inquiriesthat generate a Refer to each inquiry command {command with?) in the
message which responds when | VOLUME 2 of the MD6420A Operation Manual.
read from controller

5. | Common commands None
6. | Device-inherent command None
Notes:

1. Multi-command
Multiple commands separated by delimiters and sent from the controller as one message.
2. Sequential command

The MD6420A fetches, decodes, and processes the commands in one message one at a time from
the top. '
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5.4 Program Message and Command Rules

This paragraph explains the structure of the program messages and commands used by the
MD8420A. The MD6420A remote controller syntax uses some of the conventions described in

Section 5 of IEEE 488.2.
lv Delimiter

{1) Program message
>“““”L"‘Command Line delimiter ———>

Fig. 5-11 Program Message Structure
(2) Command

>—— Command name % Numeric

T—— Delimiter

N '
—‘\1/_

75 characters limit

Fig. 5-12 Command Message Structure

k 4
{ l Y per-Case H Y per-case
> ANy ¢ alphabetic )=t alphabetic )l
t 4‘ [_character 3 |__Character
| |
. i

2to 4 characters length

Fig. 5-13 Command Name Structure

—
>
ot
1 ™ — | Y —
> ( FAN ) ( - ) (NumeraD"'-—-—J-
!
ey
[

Fig. 5-14 Numeric Format
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Notes: 1. &:Onespace

> C

¥

M1
AN

gt

D)
S

NEN

A

In)
m.]
s

Fig. 5-15 Deiimiter Structure

I
CLro
-

I

LF D
| S—

-

[

2. Numeral: 0,1,2,3,4,5,8,7, 8,9

 El—
CLF+ EOLD
b

Fig. 5-16 Line Delimiter Structure

3. Zero suppress can be used for numeric expression in Fig. 5-12.

{Example.}

decimal

binary

1

i

S5TO00000

55T

557001010

SST1010

5-15



5.5 Commands Table

5.5.1 Overview of commands
The kinds of remote control commands used with the MDB420A are shown in Table 5-8.

Table 5-8 Overview of Commands

Kind of command

Explanation

IEEE 488.2 common commands

Common commands used to synchronize with the command
sequence confrollers described in IEEE 488.2 (not usable with
RS5-232C)

1MID6420A common commands

General MD6420A commands (Can be used from all the
screens)

Screen switching commands

Screen switching commands {Can be used from 2]l the screens)

Commands in screen

Effective for each screen and used during measurement

processing and settings

1. MODE screen

2. PRESET MEMORIES screen

3. TABLE OF UNITS screen

4. INTERFACE screen (Refer to each interf{ace unit operation
manual)

5. ERROR screens | DISPLAY OF RESULTS screen

CONDITION OF PRINT (INTERVAL)

screen

CONDITION OF PRINT (PERIOD)

screen

_CONDITION OF COLLECT screen

VOLT/FREQUENCY sereen

DELAY TIME screen

WORD TRACE screen

EDIT PATTERN DATA screen

10. DISPLAY PATTERN TRACE screen

11. ERROR ANALYSIS sereens

12. DISTORTION screen*

©w N e
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" Table 5-8 Overview of Commands{Cont.)

Kind of command Explanation

Cbmmands in sereen 13. ANALOG sereen*
14. CODEC screen*
15, JITTER screen*

»: Screens with * are effective only when the
appropriate extension unit is used,

IEEE 488.2 common commands, MDB420A common commands, and sereen swithching commands
can be used when any screen is displayed, While, commands in the screen can be used in a state
displaying respective for its screen. When commands in the screen are used, it is necessary to move
the screen to an appropriate screen in advance using the screen switching commands.
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5.5.2 Table of remote control commands

The construction of the remote control commands table is shown below. This table gives a simple
introduction to the commands. For a detailed description, refer to VOLUME 2 (REFERENCE) of the
MD#86420A Operation Manual.

@
@
@

. c d P Page

Function ommand name arameter (VOLUME 2)

Printer output ON/OFF () PRT @ 0:0FF 1:0N @ 1-14 @
END-ERS enable register set | ESAE 01065535 1-15

Command function

Command name

Parameter ranges and types

For a detailed description, refer fo VOLUME 2 (REFERENCE).

Refer to this page in VOLUME 2 (REFERENCE) for a more detailed description of the
command. Commands without a page entry are valid for the MD6401A as well. Processing is
not performed even if these commands are used. (However, an error is not recognized.)

There is an alphabetic index at the end of command reference of VOLUME 2. The contents of
the commands can be looked up from the command name.
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IEEE 488.2 Common Commands (GP-IB only)

Function Command hame Parameter (Voi?}?:‘g 2
Status structure clear *CLS 1-3
ESE register setting *ESE (o 255 1-4
ESE register request *ESE 7 1-4
ESR register request *ESR ? 1-5
SRE register setting *SRE 0t063, 12810191 1-6
SRE register request *SRE 7 1-6
STB register request #*STB? 1-7
Device ID request *IDN 7 1-8
Device reset #RST 1-8
Device test & status request =T8T ? 1-9
Preset memory SAVE #SAV ito10 1-9
Preset memory RECALL *RCL 1to10 1-10
Operation complete message *QPC 1-11
Operation complete request *0QPC? 1-12
Waiting *WAI 1-10
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MD6420A Common Commands

Function Command name Parameter (voii?vsef 2)
Printer ON/OFF PRT 0:0OFF 1:0N 1-14
END-ERS enable register setting ESAE 0 to 65535 1-15
END-ERS enable register request ESAE? 1-15
END-ERS register request ESAR? - 1-18
END-CONDITION register request ESAC? 1-16
error-ERS enable register setting ESBE 010 65535 1-17
error-ERS enable register request ESBE? 1-17
lerror-ERS register request ESBR.? 1-18
error-CONDITION register request ESBC? 1-18
i}fj:lr:vai monitor printout data buffer DIC 119
Automatic output data buffer clear DAC 1-19
Terminater specification of response data | TRM 0,1 1-19




Screen Switching Commands

Function Command name Parameter (vor:_?.:?wes 2)

MODE screen {at power-on) MD 1-21
Clock source setting screen (used

interchangeably with the MD6401A) Cs -
ERROR ANALYSIS screen AL 1-21
TABLE OF UNITS screen uv 1-21
PRESET MEMORIES screen PL 1-22
INTERFACE screen IF 1-22
ERROR screen ED 1-22
VOLT/FREQUENCY screen VFE 1-23
DELAY TIME screen DL 1-23
WORD TRACE screen WwT 1-23
EDIT PATTERN DATA screen WE 1-24
DISPLAY PATTERN TRACE screen ™D 1-24
Return to last screen Bp 1-24
Switch to next screen NP 1-25




MODE screen

) . Page

Function Command name Parameter (VOLZ%E 2)

. . 0016 99,01 t0 12, 01tp 31
Time setting ™ 00 to 23, 00 to 59, 00 to 59 1-27
Lamp test execution LTS 1-27
Printer test execution PTS 1-27
MD6420A initialization (INITIALIZE) INI 1-28
PRESET MEMORIES screen

. Page

Function Command name Parameter (VOLUME 2)
Output request DO? 1-35
Preset memory clear PRI 1to10 1-35

TABLE OF UNITS screen

. Page

Function Command name Parameter (VOLUME 2)
Outpus request DO? 1-37
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ERROR screen - 1

Function Command name Parameter (Voii?\; 2)
Monitor line selection MBL Oto4 1-39
Control line setting SCT 0tol2, 0to2 1-39
Start error measurement SA 1-40
Stop error measurement 50 1-40
Start eyelie error ingertion BA 1-40
Stop eyclic error insertion EO 1-41
Start channel error inseriion El 1-41
Stop channel error insertion EIQ 1-41
Cyeclic error rate setting EC 10090, 1407 1-42
Channel error insertion mode setting EIM Qor1l 1-43
Channe! error insertion code seiting EIC Oorl 1-43
Start collection of error analysis data CSA 1-44
Stop collection of error analysis data | CS0 1-44
Display mode switching DMS Gorl 1-46
Error detection item setting ME 0tol3 1-486
a%gzgi Ezisei?ii;\;red results to be displayed DSA 0to 34 145
azlpeﬁ grﬁzizi;{til;)ed results to be displayed DSB 01034 145
as;lsz:et fliggs;;gzgl results to be displayed DSC 0to 34 1-45
azlgfé; ;x;;agaﬁrg?élegesults to be displayed DSD 0to 34 1-45
et D 003 Las
Measurement mode setting (MANUAL) MM 1-46
%\g?%sg:gagﬁ}nt mode/time setting MB 2 t0 10 147
Measurement mode/time setting (TIME) MT 0t0 999, 0to 59, 0 to 59 1-47




ERROR screen- 2

screen

Function Command name Parameter (votau?\neﬁ 2)
(easurement mode/time setting MRT  [0t0999,06059,06059| 1-47
Pseudorandom pattern period setting PN 6to 23 1-48
SP;&lfr(}igrandom pattern (invert) period PNI 6 to 23 1.49
P e pflers rormalier i o103
' Ssg(g%%ﬁ?fgm pattern zero suppression 7Sp 0to? 1.50
Programmable pattern (binary) setting PRor PRB~ | 00000000t0 11111111 1-50
Programmable pattern (decimal) setting _PRD 0 to 255 1.51
f;&?g gattern {A code pattern: all Us) PA 1-51
feli}:(t?g gastern {Z code pattern: all 1s) Pz 1-51
Fixed pattern (code, a:b pattern) setting PC 0to6 1-52
fgj&iﬁg;gr;ggg?n;éattern sync loss detection SYND 0016 153
e T 1
Block length setting BL 0to17 1-53
Buzzer ON/OFF specification BZ Oorl 1-54
g;'?;g:n fgflrciac% ;t;;[;mﬁcatmn {error OFP 0to 18 155
Output format specification (alarm data) OFA 0to 13 1-56
éﬁégfm‘;i?&: ;ttgput data output request DRI ? 1.56
}I})g};% grljx?zllctergg;?t (PERIODIC error DRP ? 1.57
dD;i;a) output request (PERIODIC alarm DRA ? 157
c?:tt:} output request (error performance DOP 2 1-58
Data output request (alarm data) DOA? 1-58
DISPLAY OF RESULTS screen DPR 1-60
CONDITION OF PRINT (INTERVAL) PIC 1.59




ERROR screen - 3

. Page
Function Command name Parameter (VOLUME 2)
CONDITION OF PRINT (PERIOD)
screen PPC 1-59
CONDITION OF COLLECT screen cC 1-59
Switching interval output timing 10T Otol 1-54
CONDITION OF PRINT (INTERVAL) screen
. Page
Function Command name Parameter (VOLUME 2)
Error data printing cdntrol 1DP Oorl 1-67
Interval time for printing setting P 0tod 1-67
Save printing function for interval
printing setiing. ICP Oorl 1-68
Alarm data printing control 1AP 0to12, Oorl 1-68
Thresheld value for interval output {error IES 0 to 999 1-68

count) setting




CONDITION OF PRINT (PERIOD) screen

Function Command name Parameter Woiz?; 2)
Error data printing control EDP Oorl 1-69
Block data printing control BDP Dorl 1-69
BBI, BBER data printing control BBP Otol 1-69
AT, %AT data printing control ATP Otol 1-73
ES, %ES data printing control ESP Qorl 1-70
US, %US data printing control Usp Oorl 1-70
SES, %SES data printing control SEP gorl 1-70
DM, %DM data printing control DMP Qorl - 171
EFS, %EFS data printing control EFP forl 1-71
PSL count data printing control PCP forl 1-71
Clock slip data printing control Csp Qorl .1~7 2
SLIP-SEC data printing control S5P Otol 1-73
Distortion data printing control DDP Otol 1-72
Alarm data printing control PAP 0t012,00r1 1-72
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DISPLAY OF RESULTS screen

Function Command name Parameter (Voii{‘z; 2
Monitor line selection MSL Oto4 1-60
Control line setting SCT 0tol2, 0to2 1-60
Start error measuremént SA — 1-61
Stop error measurement S0 —— 1-61
Start cyclic error insertion EA —————— 1-61
Stop cyclic error insertion EO E— 1-62
Start channel error insertion El — 1-62
Stop cﬁannel error insertion EIO e —— 1-62
Start collection of error analysis data CSA T ——— 1-63
Stop collection of error analysis data CS0O e—— 1-63
Display mode switching DMS r—— 1-63
Alarm result display switching ARC forl 1-84
g:?auéii gc;x‘; g‘fgﬂﬁff automatic output DRI1? — 1-64
?eitf?) x?r?ztaprii rggga)st {PERIODIC error DRP? 164
é)aat% output request (PERIODIC alarm  DRA? 1.65
éﬁ)stt;) output request (error performance DOP ? 1-65
Data output request (alarm data) DOA? BE— 1-66




CONDITION OF COLLECT screen

Function Command name Parameter (VOPL?}?“QE 2)
Error analysis unit No. setting CUN 1to5 1-74
Collection area No. setting CAN 1t08 1-74
Errer data collection control CED Oorl 1-74
Collection interval time setting CIT 0tc6 1-75
Periodic coliection control CPD forl 1-75
Alarm data coilection control CAD 0tol2,00rl 1-75




VOLT/FREQUENCY screen

Function | Command name Parameter (vo':_zgmeﬁ 2)
Start count SA 1-87
Stop count S0 1-87
Voltage measurement line setting VM Ote 12 1-86
Frequency measurement line setting M 0tc13 1-79
Gate time setting GT Oto3d 1-80
Interval fime setting T Oto3d 1-80
Measured data output request DpO? 1-88
Monitor line setéing MSL 1,2,4 1-85
Monitoring signal line setting SCT 0tol12,0t02 1-86
Send side signal line, alarmline setting SCS 0t012,0t02 1-79
Pseudoranéom pattern period setting PN 6to 23 1-77
i’:&?ggrandom pattern (invert} period PNI 6to0 23 181
B o s pormallvi, Iy o3 178
SP;:&%OCL;%:OCIr?m Zero suppression 7SP 0to 2 178
Programmable pattern (binary) setting PR or PRB 00000000 t0 11111111 1-580
FProgrammable pattern (decimal) setting PRD 0o 255 1-83
felﬁii é)attern (A eode pattern: all Os) PA 1.84
gl:’;tx;ﬁ gattern (Z code pattern: all 1s) P7 1.84
PC 0tob 1-85

Fixed pattern (code, a:b pattern) setting




DELAY TIME screen

Function Command hame Parameter | {V;_aUgMeE 2
Start measurement SA 1-95
Stop measurement S0 1-96
Start repeat measurement RSA 1-94
Stop repeat measurement RS0 1-95
Measurement mode setting DM Qorl 1-90
Start trigger line setting SAL 0tol13, Oorl 1-91
Stop trigger line setting SOL 0to13, Oorl 1-92
Interval time setting iT Oto3 1-94
Start/stop signal line setting LSL 0,1,3,4 1-80
Measured data output request DO? 1-96
Monitor line setting MSL Oto4 1-93
Monitoring signal line setting 5CT 0to12, Oto2 1-93




WORD TRACE Screen - 1

Function Command name Parameter (voi?;gnfa 2)
Start send SA 1-98
Stop send S0 1-98
Send method setiing S5 Otol 1-98
1dle code (Binary) setting IPBorIP (30000000t0 11111111 1-99
Idle code (Decimal) setting IPD {0 to 255 1-99
Word pattern address setting WPA 0 to 8191 1-1090
Word pattern (Binary) setting WPBor WP 000000060 to 111111211 1-100
Word pattern (Decimal) settling WPD 0 to 255 1-101
Word pattern Fox code sefting WPE 1-101
Copy word pattern from the MDO610D WPM Dto7 1-102
Set word-pattern send-data top address WTD 0t 32766 1-102
Set word-pattern send-data last address WL 160 32767 ©1-103
No SYNC code SYCX 1-103
SYNC code (Binary) setting SYCBor SYC | 00000000t0 11111111 1-103
SYNC code (Decimal) sefting SYCD 0to 255 1-104
Start trace TA 1-104
Stop trace TO 1-104
|Set trace stop conditions manually SM 1-105
Trace stop code (Binary) setting SCBor SC 0or1,00000000t0 11111111}  1-105
Trace stop code (Decimal} setting SCD Oorl, 0to 255 1-108
Trace stop line setiing SL 0to12, Oorl 1-167
Trace stop byte setting SB 01032764 1-108
'Sl’ergci:g gtop external trigger condition SE Oor 1 1-108
Trace delay byte setting 5D 0to 8000 1-108




WORD TRACE Screen - 2

Function Command name " Pparameter (v;.i%neﬁ 2)
Select line trigger signal L3L _ Qorl 1-109
Set data output request Do? —— 1-109
Trace end data output request DRQ? e 1-110
Monitor line selection MSL Oto4 1-111
Meonitoring signal line setting SCT 0to12,0t02 1-111
EDIT PATTERN DATA screen
Function Command name Parameter W;’;ﬁ‘i 2)
Edit address specification WPA 0to 32767 1-113
Display mode specification DSP Otol 1-113
Display character code specification | CD 0to6 1-114
Display boundary specification BDR : 4t08 1-114
Edit funetion-Shift execution command SH Oto7,0t01 1-115
Edit function-Inverse execution command INV Otol 1-116
Edit function-Reverse execution command ‘REV Otol 1-116
1Save command to word memory unit MSV 0to7 1-116
Regd—out command from word memory MRC ’ 0to7 1-117
unit
Trace-data copy command crPY Dto32767,1108 1-117




DISPLAY PATTERN TRACE screen

Function Command name Parameter (voi?;?wes %)’
Trace display code specification CD Oto4 1-119
i Display address specification DA 0 to 32760 1-119
Number of bits to be shifted setting SH Oto7 1-120
(e data butpub request DO? 0 to 32768 1120
Display mode setting DSP Otol 1-122
Display boundary specification BDR 4t08 1-122
Inverse/reverse display specification INV Oto3 1-121
g;ergﬁrizﬁ)r; processing with send data CMP Oto1,0to 32767 1-121
MD6401A interchangeable commands
Function Command name Parameter Page
{VOLUME 2)
Reset abnormally set bits RAL s
Print output destination ouT e
INTERFACE screen <A> IFA —_
INTERFACE screen <B> IFB e
INTERFACE screen A/B switching cir B

Note: MD6401A interchangeable commands do not perform any processing.



5.6 Response Message Rules

This paragraph describes the format of MD6420A output data. The response messages partially
conform to Section 8 (Fig. 8-1 to Fig. 8-3} of IEEE 488.2. For more information, refer to IEEE std

488.2.
5.6.1 Response message structure

The response message structure is shown in Figs. 5-17, 5-18, and 5-19.

Separator

> Re;gﬁ:se Line delimiter p—riwe~

Fig. 5-17 Response Message Structure

Specified by TRIM command.
), C CRD CAF 4 EOQI ) mommmmmancipn
— S

Fig. 5-18 Line Delimiter Structure

¢ )
L
d

~

¥

Fig. 5-19 Separator Structure
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5.7 Table of MD6420A Responses to Data Request Commands

The response of the MD6420A to data request commands is summarized in Table 5-10 to 5-13. For a
more detailed explanation, refer to response data reference of VOLUME 2.

{1) IEEE 488.2 common commands (Invalid for RS-232C interface)

Table 5-10 IEEE 488.2 Common Commands .

Output Command name
ESE register status _ * ESE?
ESR register status *ESR?
SRE register status ‘ *SRE?
STB register status o *3TB?
Device ID status _ *IDN?
Device test & status table ' _ * TST?
OPERATION COMPLETE status * OPC?

(2} MD6420A common commands

Table 5-11 MD6420A common commands

Qutput Command name
END-ERS enable register status ESAE?
END-ERS register status ESAR?
END-CONDITION register status ESAC?
error-E‘RS enable register status ESBE?
error-ERS register status ' ESBR?
error-CONDITION register status ESBC?
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(3} Response to Do? command

Table 5-12 Response to Do? command

Preset memory table

Unit version

INTERFACE screen settings

Volt/frequency measurement results

WORD TRACE screen settings

DISPLAY PATTERN TRACE screen trace data

Delay time measurement resulis

(4) Other response data

Table 5-13 Other Response Data

Output Command name
[Error measurement interval data DRI?
Error measurement periodic data, error performance data DRP?
Error measurement periodic data, alarm data DRA?
Error measurement error performance data (output in order of sp.eciﬁcation) DOP?
Error measnremeﬁt alarm data (output in order of specification) DOA?
'WORD TRACE screen end of trace data DRQ?
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5.8 Sample Program
5.8.1 GP-IB sample program

This paragraph describes a sampie program that performs remote measurement with the MD6420A
via GP-IB interface. This sample program runs on the following controller.

Table 5-14 Controller

Coniroller IBM-PC or any IBM-PC compatible machines

05 PC-DOS (IBM), GPIB-PC (National Instrument)

Language used | Quick BASIC




{1} Program execution procedure
To execute the sample program, prepare the MD64204A and controller as follows:
® Setthe MD6420A GP-IB address to “0”. (See paragraph 5.3.1)
¢ JBCONT sefting
@  <Board Characteristics>
Board: GPIB0 (Board is referred to as “GPIB(”)

Primary GPIB Address 10
Secondary GPIB Address NONE
Timeout setting T30S
EOS byte OAH
Terminal Read on EOS yes
Set EO1 with EOS on write yes
Type of compare on EOS T-bit
Set EOI w/last byte of write yes
GPIB-PC Model PC2A
Board is System Contoroller yes
Local Lockout on all devices no
Disable Auto Serial Poliing yes
High-speed timing ne
interrupt jumper setting 7

Base /O Address 02E1H
DMA channel NONE

Internal clock Freq(in MHZ) 6
@  <Device Characteristics>

Device: DEV1 (Device name is referred to as “DEV1”.)

Primary GPIB Address 0
Secondary GPIB Address NONE
Timeout setting T30S
EOS byte OAH
Terminal Read on EOS yes
Set EO1 with EOS on write yes
Type of compare on EOS T-bit
Set EOI w/last byte of write yes

@& Device Map for Board GPIBO
Connect the Board {(GPIB0) to the Device (DEV1)
® Connect the MDB420A to the IBM-PC with a GP-IB cable.



{2} Sample program specifications

The sample program performs error measurement when frame setting was performed by the

MDO0623A/AL.
@  Setup
SD
" RD
MD6420A C3U (2.048 Mb/s bipolar)

Fig.5-20 Setup

Insert the MD0O623A/A1 unit into the MD6420A and connect the MD8420A to the CSU (2.048
Mb/s bipelar) with a cable.

& Measurement procedure

S

-~
a Read Measured
INTERFACE screen ERROR screen results
‘ A Y Y
Setsend and receive Select pseudorandom
units pattern:2 1 15-1 Display
Set
measurement A 7
conditions "y " ¥
CODE : HDB3 0 zZ8r0 suppression ——
4 y
.16 MFP Measurement mode:
Frame: ’
"% 30CHAN \_| MANUAL
Set interface A A
conditions k Y
Clock: internal Start meastirement
\ i
%nternal clock
requency source:
SEE.F Y . Stop measurement
y

Time siot: CH3

y

Data bitrate: 64 kb/s

Y
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(3} Explanation of common parts of sample program

@© Common shared IBSTA%, IBERR, and IBCNT are defined at the beginning of the program
to set GP-IB control,

@

*1

*2

Set 500 ms wait time after interface is cleared

After clearing the interface but before executing the next command, a unit time of
approximately 500 ms is provided for the MD6420A to receive and execute interface
clear from the IBM-PC (controlierjand to stabilize.

Trap

When a GP-IB command is sent by the IBM-PC {controller) to the MD6420A or when
data is read from the MD64204, command execution is cheeked. If an error occurs, the
error contents are displayed and the program stops.

Correct execution of the IBFIND (device definition), IBSIC (interface clear), and IBRSP
{serial polling) commands is also verified.

wrtemd: *---— write command -

wrtd = wrtd + chr$(13) +chr$(10)

Appends CR, LF to end of data stored in variable wrt$ and reassigns it to the same
variable CALL IBWRT (DTA%, wrt$) sends data stored in variable wrt$ to the
MD6420A.

DATRDI, 2 - Read measuring data

DAT18 = SPACES$ (255)
DAT2$ = SPACES$ (255)

Initializes variables DATI1$ and DAT2$ that will be used to read data from the
MD86420A to spaces

255 of SPACES (255) is the nuinber of characters of read data + 2 characters (CR, LF
portion).

CALL IBRD (DTA%, DAT1$ or DAT2$) reads data from the MD8420A and stores it in
variable rd$.



{4) Sample program execution result

RXXEXXLXXEXEE MDB420A RESULTS OF MEASURING ®XEEEEEXEEEER
ERROR 275 ERROR RATIC 1.43E-03
BLCCK~ERROR 275 BLOCK-ERROR RATIO 1.435—02
us Q BUS 8.G6c
5ES 2 %3ES _ 66.67
oM 1 %DM 160.00
ES 3.00 ®ES 100.00
EFS 0.00 . %EFS 6.00
PR8S pattern sybe loss count 0
Clock slip count 0
Power Toss time{sec) 0
PRBS Pattern sync loss time(sec) ' Q
Signal loss time(sec) c
Frame sync loss time(sec) G
Alarm indicator signail time{sec) 0.0
X.30 Frame sync loss time(sec) 0.0
*
Press any key to continue

(5) Sample program listing



dea) | dvdl 0LOD NIHL 0 > %VASAT JdI
puewwos pesy , _ (Lva ‘%vig)ayel 11vo
i1834nq elep pue Juaisibas aeayn | pwoliM gNS0H :,,0d0x'SI0%'OVE'2IA ' HIG,, = $14M
18s 184t g91dH PWRLAM gNson ., yaVsS3' 039530383+ $IUSE,, = $1IM
189S jeWIO4 BIEQ , PWOIJIM gNSOH

LS'P'EfZt'ovaoteL Lottt 'ortetR Lt etG e 0dd0,, = $14m
sunseaw abuey)d, PWOIIM gNS0H :,.0dSZ ONd'O0IW ' 2103 'WH'a3, = $14M

puwoRdM gns50n -

,0009804 '000V980S ‘'€ ISIH '€ 1SIS '0SAI 'OMOS ' EWAH ' EWAS ' ZADH2ADS LANY LINS 41, = $34M

krkkkdkkkkkkhkkr ek bbbk kb kbbb kR akk bk khkhok ok kkkk Rk kR Rk k kR kxkhkdkkx kb ik,

*
*
*
*
*k
%

OQ.

[]

JE3|2 8unjon4is snieag pWwolIIM GNS0D I, LSHx, = $1JM,
S0

aoe iUl gidh dnieg | 1INIJD anso9
suotjouny od 9Idp dnies %ENDGT ‘“%ZUU39I "%VISHI (A3UVHS NOWHOD

GNILNOYH NIVH .

Z-Y¥ 180430

SvE 3 1dWVYS euweu aiid %,
*d109 NSLIHNY Ag 21°90°06 %,

(ONIHNSYIW HOUHT ~—e-me LINM “1d8 Wev0"g) %,

WYHEO0Ud I1dWVS YOZr9aK *,

¥,

kERRRRRRRRRRRRR KRR Rk kR kR Rk k Rk bk kkkkkkkkkkkkk kR kR kb bk kkk kR kR kR kAR Rk kkok,

(#WL) AWILLIVA 8NS 3YVYIDAQ
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5.8.2 RS-232C sample program

This program describes a sample program that performs remote measurement with the MD6420A
via RS-232C interface. This sample program runs on the following controller.

Table 5-15 Controller

Controller PC-9800 Series personal computer (NEC, Japan)

Language used | N-88 BASIC

(1) Program execution procedure
To execute the sample program, prepare the controller and the MD6420A as follows:

¢ Start-up the RS-232C setup utility and set the followings on the controller. (See the N-88 Basic
operation manual for the usage of the setup utility.)

(D Band rate : 1200

@ Data bit length : 8 bits

(@ Stop bit length 1 1bit

@ Parity check : notused
® X parameter . Effective
® S parameter : Effective

@ Operation at reception of DEL code: BS/DEL



@ Setthe MD0620B (RS232C Remote Control Unit) as foliows before power-on of the MD8420A.

Y

STP

PIY LNON : CDD ] EVE
CHR

stp{]
pry—L]
cHr~T] %
1 0
R 5T Al . )
l A0 }Stop bit length: 1 bit

1

B1
80 } Parity check: Not used
co }

Data bit length: § bits

Not used

Not used

I O O N

PTY —[
i CHR“E D

Serial parameter swiiches

® Connect the MD6420A to the controller with a RS-232C cross-eable. The internal connection of
the cable is shown below. -

RS5232C cross-cable

o] o

6o v 6
7 7
20 20




(2) Sampie program specifications

The sampie program performs error measurement when frame setting was performed by the

MDO0B23A/AT.
@ Setup
SD
" RD
MD6420A CSU (2.048 Mb/s bipolar)

Fig.5-21 Setup

Insert the MD0OG23A/A1 unit into the MDB420A and connect the MD6420A to the CSU (2.048
Mb/s bipolar) with a cable.

(® Measurement procedure

o

4 4 Read Measured
INTERFACE screen ERROR screen results
Y | y
Set send and receive Select pseudorandom
units pattern: 21 15-1 Digplay
Set
3 measurement 1
conditions N - y
CODE : HDB3 0 zero suppression p—
’ ¥
F . 16 MFP, Measurement mode:
e 30CHAN | MANUAL
Set interface y A
conditions < / y
Clock: internal Start measurement,
L
t{rxtemal clock
reguency source; to t
SEEF ¥ Stop measuremen
A

Y

Time slot: CH3

y

Data bit rate: 64 kb/s




(3) Explanation of common parts of sample program

@ OPEN “COM: N81xN” AS#1 are defined at the beginning of the program to set RS-232C
control.

(@ Setappropriate wait time after any command is executed, if necessary.

After executing screen-changing/initializing/measurement-stopping/data-requesting command
but before executing the next command from the controller, a unit time of approximately 500 to
1500 ms is provided for the MD6420A to receive and execute these commands and to be
stabilized. '

Note: On the PC9801 N-88 BASIC, the maximum number of characters to be read by a LINE
INPUT # statement (including CR LF code) is 255,

However, that of the respense' data of the MD6420A. (excluding CR LF code) is 255.

So, the number of characters to be read by any data request command (DRA?, DRP?, DOA?,
DOP?) may exceed the max. number of the PC3801. If so, use the OFA or OFP command to
change the format of the response data, so that the number of characters to be read
(including CR LF code) becomes less than 255. See the VOLUME 2 (REFERENCE) for the
response data,



(4) Sample program execution resul$

*¥%%* MDB420A RESULTS OF MEASURING #*x##  Data during measurement
Current data (Current data)

ERROR 109 ERRORRATIO 1.70E-03
BLOCK ERROR 109 BLOCK-ERROR RATIO 1.70E—02
U8 99999999 %US 99999999

SES 99999999 %SES 99999999

PM -------- BDM  eememaas

ES 99999999 %ES 99999999

EFS 99999999 . %EFS 99999999
PRBS pattern sync loss count 0
Ciock slip count 0

Power loss time (sec) 99999999

PRBS pattern sync loss time (sec) 99999999
Signal loss time (sec) 99999999

Frame sync loss time (sec) 99939999

Alarm indication signal time (sec) 99599995
X.50 Frame sync loss time (sec) 99999999

#kkik MD6420A RESULTS OF MEASURING ####%:  Data at measurement end

End data (End data)
ERROR 452 - ERROR RATIO 1.41-E03
BLOCK ERROR 452 BLOCK-ERROR RATIO 141-E02
us 0 %US 0.00
SES : 4 %SES 80.00
DM 1 %DM 100.00
ES 5.00 %ES 106.00
EFS 0.0 %EFS 0.00
PRBS pattern syne loss count 0
Clock slip count 0
Power loss time (sec) 0
PRBS pattern sync loss time (sec) 0
Signal loss time (sec) 0
Frame sync loss time (sec) g
Alarm indication signal time (sec) 0.0
X.50 Frame sync loss time (sec} 0.0

(5) Sample program listing
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6.1 Error Measurement

SECTION 6

PRINCIPLES OF OPERATION

6.1.1 Pseudorandom pattern

® The MDE420A has a pseudorandem pattern generation circuit that conforms to CCITT
(NORMAL) and its reverse (REVERSE). The pseudorandom pattern can also be inverted.
Further, zero-suppression processing {which the maximum number of consecutive 0s is: 14 or 7)

can also be set.

ClTT normal
pseudorandom pattern
generator (NORMAL)

CCITT reverse
pseudorandom pattern
generator (REVERSE)

—0
~0
—

NORMAL

| DO_TO

0

NORMAL |

Zero suppression
Maximum number
of consecutive 0s

length: 7 Output

Zero suppression
Maximum number
of consecutive O
tength: 14

|
Lo {%omw
|

Fig. 6-1 MD6420A Pseudorandom Pattern Generation Block Diagram

The block diagram for the pseudorandom patiern generator is shown below. (The broken lines in the
figure represent the CCITT reverse circuit.)

{1} 26-1(83patterns), 1 + X5 + X6

) ()=
A
|
1hed 2 31— 4 |— 6 Output
(2) 27-1,1 + X6 + X7 (conforms to CCITT V.29)
T G
A
—-)-1—1'1—-2-——-3 415456 7 = Qutput




(3) 29-1(511pattern), 1 + X5 + X® (conforms to CCITT V.52

A
:
:
Lt 1 2 =t 3 i 4 (- 5 67 H—8—9 Cutput
(4) 211-1(2047 pattern), 1 + X9 + X11 (conforms to CCITT 0.152)

A

i

l o




6.1.2 Zero-suppression

Paragraphs 1.1.3 (maximum consecutive 0s length: 7) and 2.5 (maximum consecutive 0s length: 14)
of CCITT G.703 specify the maximum number of consecutive zeros that can be input inte any device.
The MD6420A can generate pseudorandom patterns whose consecutive zeros have been suppressed
in accordance with paragraph 2.3 of CCITT 0.151 specification.

;_g_ooooooooo_zj

Pattern after seven zeros 1 1 10 0 0 0 0o 0 0O i

suppression processing

Fig. 6-2 Seven Zeros Suppression Processing Pattern

Maximum number of
consecutive zeros: 7 >

1 10000000000 O0O0CO0O0GC0CO0O0C0C 1

o B
U

Patternafter 1 1 11 1 1 10000 0 000 O0O0O0O0O0CO0 1
fourteen zeros ]
suppression
processing

Maximum numberof
P ; S
consecutive zeros: 14

Fig. 6-3 Fourteen Zeros Suppression Processing Pattern

Remarks:  Fourteen zeros suppression is necessary when connected to a DS1 (1.544 Mb/s) device
in the USA. A pseudorandom pattern (220-1, CCITT reverse) with fourteen zeros
suppression is used to evaluate this device. (This pattern is called a QRSS pattern.)



6.1.3 Fixed pattern

The MD6420A can generate All Os, All 1s, 1:1, 1:3, 3:1, 1:7, and 7:1 fixed patterns in accordance with
CCITT V.52.

(1) 2:Allls

zZ

A
(2) z: Allos
Z

A

(3) 1:1  Repetitionof 10

. ]

(4) 1:3  Repetition of 1000

. ' I

(5) 3:1 Repetitionof 1110

Z

-

A

(6) 1:7  Repetition of 10000000

i |

{7) 7:1  Repetitionof 11111110




6.1.4 Pseudorandom pattern sync establishment conditions
The MD8420A synchronizes pseudorandom pattern by reading.

@

. - ®
Receive data o o

Circuitto read initial values

Reference pseudorandom

pattern generator "}
\\®

)““‘——"_——F Error

g

Fig. 6-4 Pseudorandom Pattern Synchronization Circuit Block Diagram

Sync loss

¥
Close switch®

%
4

A

& receives 24 bits of data

#. i Syne loss

Pattern in ® defined as
initial value. © operates
using this initial value.

Errors
detected

Errors
detected in consecutive
24 bits at ©?

| Errors not detected

Switch @ opened and
sync 1s established

Fig. 6-5 Pseudorandom Pattern Sync Establishment Flowchart



6.1.5 Pseudorandom pattern syncloss detection conditions

¢ If there are n or more bit errors in the m bits of the receive clock, pseudorandom pattern
synchronization is lost. (Sync losgs is said to occur when n bit errors are counted. The error bit
countis cieared when the receive clock nas counted m bits.)

During sync loss, both bit counters stop. After synchron:%zatioﬁ is established, counting starts

from 0.

Sync establishment signal

)

ERROR

hd

Error bit counter overflow puise ()

hd

Error bit counter

Latch
circuit

Sync loss signal

Clock

Receive clock counter

Receive clock counter
overflow pulse

P

)._.__

Fig. 6-6 Sync Loss Detection Circuit Block Diagram

[#}

In the MD6420A, 16 values of n/m, between 10/100 and 100000/300000, can be set.

The n/m setting in the AUTO mode is shown below.

(1) Forinterface units whose data bit rate can be set to 84 kbit/s X N.
m=512XN, n=200xXN

200X N
S12XN

N is specified as follows according o the bit rate.

N=1 ({(Bitrate:
2 (Bitrate:
4 (Bitrate:
8
1

N=
N=
N =
N=
N=

N=64 (Bitrate
{2) Other units

200
512

{Bitrate:
8 {Bitrate:
32 (Bitrate:

24
128
256
448
832

1600
1 3136

to 80kb/s)
to  1%2kb/s)
tc 384kb/s)
to 768kb/s)
to "1544kb/s)
to 3072kb/s)
to 8448kb/s)



Biterror<n Biterror = n
L llesreror  [IIHHL I 1
‘m bits i m bits ‘ m bits Patternsync, = m bits
lished

Read 1 block of patte

data for sync loss detection

m

i

estai)
“Operationfor %
synchronizing patterns oo

[

Noerrorin
T3 consecutive 24
bits

-l

Pattern synchronized

Y

m bits

Pattern not synchronized

Pattern

synchronized

Patternsynciossis detected Pattern syncis established

Fig. 6-7 Pattern Sync and Sync Loss State




6.1.6 Error performance (CCITT G.821)

e The MD6420A performs error performance processing in accordance with CCITT G.821.
(However, when the measurement time is determined by bit length, error performance processing
can not performed.)

(1) Definition of available/unavailable time {sec)

When the state shown below lasts for 10 seconds or longer, the unavailable time is recorded for
as long as this state lasts.

{the sum of the seconds that are unavailable is defined as Sunvailable.) When the state shown
below has not occurred for 10 seconds or longer after the start of an unavailable time period,
available time is recorded for the duration of this state. (The sum of these available seconds is
defined as Savailable.)

Unavailable assessment condition

Condition 1: 1 second error rate exceeds SES threshold

Condition 2: Frame sync loss or pattern sync loss is generated 1 or more times within 1
second period {(G.821 ANNEX-I)

Note: The SES threshold is 1073 (1074 can also be set via FUNCTION switch).
(2} AT, %AT (Avail able Time)

The total duration of available seconds at parag'raph (1} above is defined as AT. The ratio of
available time to total time is defined as %AT.

AT
Stotal

GAT = x 100 Stotal = Savailable + Sunavailable

(measurement time)
(3) US,%US (Unavailable Seconds)

The total duration of unavailable seconds at (1) is defined as US. The ratio of unavailable to
total time is defined as %US.

GUS = _I_J§__x 100  Stotal = Savailable + Sunavailable

~ Stotal (measurement time)
(4) SES, %SES (Severely Errored Seconds)

The total number of seconds for which the conditions shown below are satisfied in the
savailable intervals are defined as SES. Its ratiois defined as %SES.

SES assessment conditions

[ Condition 1: 1-second error rate exceeds SES threshold
Condition 2: Frame sync loss is generated 1 or more times in 1 second (G.821 ANNEX-D)

_ __SES
%SES = Savailable X100

Note: SESthresholdis 1073 (1074 can also be set via the FUNCTION switch).



(5) DM, %DM (Degraded Minutes)

Sixty or 600 consecutive available intervals, excluding the SES intervals, are grouped. The 1-
minute or 10-minute error rate within this group is computed. The total of groups whose error
rate exceeds the DM threshold is made DM. The proportion of DM in the available time is made
%DM. Here, the last:group with less than 60 or 600 intervals is processed as one group.

DM = total of groups that exceed DM threshold

. __ Savailable .
Mavailable = 60 0r 600 {decimal part truncated)
— DM
%DM = Mavailable x100

Notes: 1. The DM threshold is 1076 (1078 can also be set via the FUNCTION switch).

2. When the receive data bit rate is 64 kb/s, the DM threshold at 60-interval grouping is
defined as the occurrence of 5 or more bit errors. (Error rate = 1.3X1076)
Four bit error (Error rate = 1.04 x 1076) are not defined as a DM ((.821 Table 1 Note 4).

However, it is effective when an interface that can set the receive bif rate at the MID6420A is
used.

(6) ES,$ES (Errored Seconds)

When the error count in the available second is one or more, the number of errors is converted
to a bit rate 64 kb/s and ES is found.

ES =Sumof <-§—>

(—1‘&—) . ESinisecond ES=1fornzN

n: Errorcountin I-second interval
N: Receive bit rate divided by 64 kb/s (decimal part truncated)

_ ES
%ES = Savailable X100

This ES is calculated when an interface that can set the receive bit rate at the MD6420A is
used. For other interfaces, the seconds at which there were one or more errors is made ES.



{(7) EFS, %EFS (Brrored Free Seconds)

The sum of exrror-free second in the available second is made EFS.

EFS = Savailable — ES
GEFS = 100 — %ES

”

) .
————— Savail

-

Ng errors

S

Total measurement time
Stotal

.

»
P ! sunavail

.| Randomerror |Short  |d——3
’: Bursterror linter- (bineoff

) ruption
1 1

a>108lgsq0®

e G

»~

A

EFS

»l
ol

|-DM— | -SES~| <US-|
!

A t-minute bit error rate
B: i-second biterrorrate

AT

i

Fig. 6-8 Error Performance Relationship
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6.1.7 Measured data backed-up upon power failure

When MD6420A AC power is interrupted during error measurement, the data up to that point is
protected and measurement is continued after the power is recovered. The data up to the 1-second
measured result data immediately before the power inferruption is made valid data and the

subsequent data is treated as the power-off time.
Available/unavailable assessment pending data is processed as if the state before it is continued.

Power-off
10 seconds or more

¥
—OC8®. L L Jelejeleleleiolejolommelel o] £ 1 1 J 1 P

13
-m_-mm—> 4 >t pig
available unavailable available ! Assessment pending
. . IProcessed as
O . available seconds | available oweroff
® . unavailableseconds state time

The period up to the time when the measurement start condition is established after power
recovery, is made the measurement start time and the period up to that time, is made the power-

off time.

Initialize
Power Preparationof Measurement start
recovery measurement condition established

vy
! ’ 0@CC00 00000 0000600000060

T i
P o e P e e
Power-off time available unavailable

Measurement time

This processing is not performed when error measurement mode is BIT. _
When the power is recovered after power is turned off by the POWER switch, the measurement data

is protected, but measurement is not continued.

6.1.8 Clockslip
At bit error measurement using pseudorandom pattern, a dropped bit or an excess bit are detected
as clock slip.

Normalpattern | A | B | C D | E | F

Dropped bitpatteen | A B | C | E | F

%
Bit dropped EZ> 1 clock slip

Excess bitaddedpattern |A | B | C | X | D | E

Excess bit addition C> 1 clock slip

In addition, seconds {(in which the clock slip was generated 1 or more times in 1 second interval)
counts as a clock slip second.
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6.1.9 Errorinsertion

(1)

(2)

Channel errorfeyclic error
Channel error inserts an error at the specified channel

L
Channel error F /

t

Errorinsertion at specified channe!

Cyeclic error insert errors uniformly into the send data. Therefore, an error may also be inserted
at the frame bit.

Cyclicerror | F £ //
o

t t t t

\ J

N

Cyclic error insertion at send data

Error insertion circuit
Errors are inserted into the data after CRC and parity calculation. Therefore, at the receiving
side, they are also detected as CRC errors and parity errors, as well as bit errors.

(3)

Send DATA CRC Error CRC l:> CRCerror
———| calculation P insertion » detect;
circuit circuit atection
MDB420A Receiver

Code error/bit error/code + biterror
When an code error is inserted, a bipolar violation error is recognized.

< Bipolar violation error



The difference in the output pattern when the output signal is a bipolar pattern and a bit error
or bit 4+ code error is inserted is shown below.

Normal pattern

1 3 O i 1 i

¥ i i

i
i

ot 0 0
i . [} lj T 1
. TL
Biterror 5
Polarity after this is reverse of
| /% /

L normal pattern
p —
Biterror

Bit + code error

Polarity is the same as that of
T Tnormal pattgm

Biterror Codeerror

T DCE Net Work

Bit + code error Bit error

Bit + code error is considered to occur when an error is generated between the DTE and
DCE, and a bit error is considered to occur when an error is generated at the network.
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6.1.10 Fixed pattern synchronization
With the MD64204, 8-bit fixed pattern synchronization is established by the following method:

_ ® ®
Receive pattern Serial/paraliel 8-bit reference
converter pattern generator
oo oo
©
8- bit comparator o,
%TJ

o I"“U‘“‘“ Coincidence pulse

5

8-bit fixed pattern

@
generator —'— ®
;___.___., Error

vy

Fig. 6-9 Fixed Pattern Syhchronization Circuit Block Diagram
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Syne loss

|

Switch ® closed

A A

>

Receive pattern ® and reference
pattern ® compared at ©.

,

Syne loss
state

coincidence puise detected

Start operation of © based on
detected coincidence pulse as

standard

Error

detected at 24 consecutive
bits at ®7 YES

Switch ® opened and sync
established

Fig. 6-10 Fixed Pattern Synchronization Flowchart
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6.1.11 BBE and BBER
Caluculation for the bit error ratio is as foliows:

Number of errors
Number of received clocks

Biterror ratio=
BEER= Background Bit Error Ratio is the caluculated value of the bit error ratio excluding the
seconds that were US and SES.

BBE= Background Bit Error is numbers of errors excluding the errors that were generated in
seconds that are SES and US.

Example:
At 10 kbfs,
. 1| il t .
1 2 3 4 5
measurement 5 errors 20 errors
start generated generated

measurement results after 5 seconds

Numberoferrors = 5+20 =25
25

i - e = -4
Error ratio vl 5x10
BBE = 5
-l -
BBER =TI T 1.25x 10
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6.2 Voltage Measurement

The voltage of each interface signal line can be measured by using the MD6420A with the
MD0621A/B/C/D.

—0 o Range 1 o o

Selector 0.01V to 1.99V 12-bit
| AD
—-O\‘O——-——

v
4

Signal Range 2 o converter ZFO?U
lines 2.0Vto19.9Vv
o N Range 3 o e Digital signal
20.C to 30.0V
" Interface unit MD6420A

Fig. 6-11 Voltage Measurement Block Diagram

The MD6420A switches the three ranges automatically and performs de voltage measurement by
using a 12-bit A/D converter.

DC volitage measurement is performed once every seconds.
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6.3 Transmission Delay Time Measurement

The MD6420A performs transmission delay time measurement in the line loopback mode. Sending
patiernis an All 1s patiern. When measurement start is specified, an 8-bit 0 pattern is sent and and
is made the measurement start trigger (U. At the receiving side, the 8-bit 0 pattern is detected and is
made the measurement stop trigger ©.

Send pattern ———L_

Receive pattern

L

i
i
3
i

o B

Transmission delay time N Transmission delay time .
t ®
Measurement start Measurement stop
@ @

Fig. 6-12 Transmission Delay Time Measurement Timing Chart

@ of Fig. 6-12 is the round-trip transmission delay time.
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6.4 Word Pattern Generation and Tracing
6.4.1 Setting and sending the word pattern

J Panel set value
XX X X X X X X 4

0

1

2

3 Word length
2108192

or

21032768

~ s

8191 i

Fig. 6-13 Internal Memory for Word Pattern Generation

The word patterns set at the WORD TRACE screen are stored in the MD8420A internal memory as
shown in Fig. 6-13. When the word pattern send is specified, patterns are sent sequentially from
start address to the stop address. {Set value is backed-up by battery.)

AddressO 000 1 101 1t <—7— Displayvalueonthescreen
8266 ®320
( Ll
Addresst 0 111 111 ¢\
BORY COOO

Fig. 6-14 Word Pattern Sending Order

Outputting the idle pattern and word pattern is performed starting from the LSB of the value
displayed on the screen. For example, the word pattern is transmitted from the LSB bit of each
address in order as shown in Fig. 8-14, (In the order from @ to ®.)

Further, the received bit is displayed in the order from D1 bit in the MD8420A 8-bit pattern LED
display.

Therefore, on the WORD TRACE screen, the displays have inverted relation between the send-
pattern screen display and 8-bit pattern LED display.

Oid data = New data
CO O0Oe OO0 e e
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Dt D2 DI D4 D5 DE D7 08

~~WORD TRACE-— DATA
S/R RIS:y RAL:Y
New data —Q1d data
LE CODE 1106 1000 SEND DATA PRGM
QD RESS 0 WORD ADDRESS
PATTERN 1000 10800

TOP
LAST ADDRESS
SEND E?HUD MANUAL

TRACE
SYNC CODE xxxX xxxx TRACE STQP MANUAL

(3
AT

SAV R
92-03~-14 15:18:2
{MORE)} MO
TART [ E TARY RACE PRINT
SEND EBIT IRA DISPLAYIl QUT

Fig. 6-15 8-Bit Pattern LED and Send-Pattern Set Value on WORD TRACE screen
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6.4.2 FOXpattern

ADDRESS 0 T
1 h
2 E
3
4 Q
A 2

Fig. 6-14 Internal Word Pattern Memory at FOX Pattern Setting

When set to send a FOX pattern, the FOX pattern is stored in the word pattern generation memory.
The old pattern in the internal memory is overwritten by the newly-set pattern and is lost.

The FOX patterns are shown below.

(1) EBCDIC, ASCII
ThE Quick BrowN Fox JumpS QveR
ThE LazY DoG 123 456 7890 + -«
$%( )CRLF

(2) EBCD
THE QUICK BROWN FOX JUMPS OVER
THE LAZY DOG =<; :%" >={)LCRLF

(3} Baudot
THE QUICK BROWN FOX JUMPS OVER
THE LAZY DOG CRLF

1



6.4.3 Word memory board-save/load

The ROM contents of the MD06810D/D1 can be loaded in an internal memeory for the word pattern by
using the MDO610D/D1. In addition, the internal memory contents are also loaded in the RAM of
the MD0O610D/D1.

Eight ROMs or EEPROMs (RAM) can be mounted on the word memory board.

On WORD TRACE screen, ROM contents (of the set number with a switch on the word-memory-
board panel within eight ROMs) are loaded in the internal memory.

On EDIT PATTERN DATA screen, ROM number to be saved or leaded within the eight ROMs or
EEPROMs (RAM) can be selected.

(1) Loading from the MD0610D/D1

Contents of
internal memory
MD0610D/D1
for word pattern
ROM

Loading

Table 6-1 describes the loading method in accordance with capacities of the main-frame infernal
memory and the word-memory-unit memory.



Table 6-1 Loading Method in Combination with Main Frame and

Word Memory Unit

Main-Frame internal memory capacity

8k Bytes 32 k Bytes
(Standard) {Option:02)
8k 8k |
8k 8%k
MD?GlOD - 32k 8k Thle salnms:d q
or " . value loade
8 k Bytes Loaded asitis Bytes\| g | in every
;{Vord 8k 3 k Bytes
emory
Unit 32k
MDG610D1 /}Sk 32k i 32k
for iny 8‘ k Bytes .
32 k Bytes in top is loaded
Loaded asitis

Loading time is as follows:

8k Bytes: Approximately 4 seconds
32 k Bytes: Approximately 12 seconds
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Table 6-2 Saving Method in Combination with Main Frame and
Word Memory Unit

Main-Frame internal memory capacity
8 k Bytes 32 k Bytes
(Standard) (Option:02)
32k
MD0610D 8k - 8&1;_[
- s ast tes
s kf]g,l tos Saved as it is 8k is saveﬁ
Word Y
Memory //
Unit 8k 39k
MD0610D1 [ F— y8k 32k > 32k
f@r 8 k B !:es
32 k Bytes saved in top
Saved asitis

Saving time is as follows:
8k Bytes: Approximately 6 seconds
32k Bytes: Approximately 24 seconds

(2) Saving to the MD0610D/D1

Internal memory RAM of

for word pattern MDO610D/D1

Save

When EEPROM (RAM) is mounted on the MD0610I/I), the contents of the main-frame internal

memory can be saved.

When EEPROM is used, the saved contents are maintained even if the power is turned OFF. (The
saved contents can not be maintained when the power is turned OFF at SRAM use.)

Table 8-2 deseribes the saving method in accordance with capacities of main-frame internal memory

and the word-memory-unit memory.



(3) Devices recommended for use

> Use ROMs EEPROMSs and RAMs with access times faster than 150ms
o The pin allocations for ROMs, EEPROMs and RAMs are as follows:

ROM

vpp 11 N 281 ] vec
A L2 27 ] PGM
A [ 26| NC.
As [O4 25171 Ay
s s 2817 A
A, [6 231 ] Ay
Ay 7 22 10E
Ay [18 210 Aqg
A e 2071 CE
Ay [0 1910y
o, On 18] o,
0, [112 17 ] 0
0, [z 16[]0s
GND ] 14 15110,

8 k Bytes
vep [ 1 N~ 28T vee
Az 2 2717 A
A 3 26[ ] Ay
2 [1a 250 A
As 5 261 7 A
Ay [ 23 [ Ay
Ay [O7 220 10F
A, [ 21 J Ag
Ay o 26 ] CE
A 10 1971 04
o, u 1810,
0, [ 171 0g
o, [O13 16 ] Og
GNE [ 14 15110,
32 k Bytes

<<
=)
=]

In]
=
<

GND

Oy e

QF ~ AW I W R e

S oA A e @
B W O

28
27
26
25
24
23
22
21
20
19
18
17
16
15

] vee
mE<S)
1A
] A
|1 A
1 A,
JoE
ap
T cCe
[ 10g
10,
| 10
] 05

] o,

16 k Bytes

RIBIEINIRINININININInIEIRIE

O~ U B W N e

et s O
I3 W Mo O

Y

28
27
26
23
24
23
22
21
20
19
18
17
16
15

] vee
] Ay
RS
] Ag
] A
1 Ay
] OENvpp
2y
] CE
[ 10g
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EEPROM or SRAM

e Go b vee Ao OO

Ay - [2] 2 « WE A = [2]
Ar = [3] bg  NC A - [3]
As — [4] . 5]« Ag As - [4]
As = [5] b < Ag As = [5]
Ay~ [6] 23] e Ay Ay - [8]
A3-~‘>[Z Eﬂeb? A3-—>E':
A, — [8] 2] « A Ay - [8]
Ay = [g] o] « CE Ay = [9]
Ay — [ig) o] © Dy Ay = [ro
Do + [ gl © D DQ; + [
D; » [ 7]« Dy DQy  [12
D, & [3 il ¢ Dy DQ; & [
GND [ 15 o D3 GND g
B k Bytes 32 k Bytes



6.4.4 Bitshifting

Bit shift function of the MD6420A is explained in this paragraph.

Received data

8 bits

8 bits 8 bits

Address

~
K

B

e

internal memory

For the MD6420A, the received data are stored in an internal memory after dividing them in 8-bit

units.

At this time, if the received data has the 8-bit length of start-stop synchronization or time slot of
interface with the frame; the detection of 8-bit boundary, namely BYTE SYNC, is possible.

Therefore, the data can be stored in the internal memory in every 8 bits.

However, a received data (in which Byte SYNC can not be detected) is stored in the internal memory
after dividing them with an arbitrary 8 bits by the MD8420A.

At this time, if the traced data are indicated on the display, the display shows generating bit shift.

In case like this, the bit-shift function of the MD6420A can find a correct 8-bit boundary by shifting
the 8-bit boundary {0 be displayed in front and back directions.

11111

010106011 |1

o
X

O-shitt display

B

- 1-shift display

+ 1-shift display

Y A4 i

1 « g



In WORD TRACE scereen, new data and old data will be on the MSB side and LSB side, respectively.
Therefore, the bit © has been received after & as shown below:

MSB LSE
1100 1111
@

Connection of data

00060 11002
© ®
Connection of data

1011 01002

@
~ 1 shift + 1 shift
10 0 1 1111 01140 0111
Bit & comes—
0011 1001 git@comes 0000 1110
T-Bit@comes
0110 100480 110 1 1 ¢t Q0
LBit@comes

Further, the bit-shift rule on EDIT PATTERN DATA screen for sending is the same.



6.4.5 Trace pattern Copying
The MD6420A can copy the traced pattern in a send internal memory.

Internai Memory
memory for for
sending , tracing
CoPY

Top address and the bit to be copied are specified for copying.

Internal memory for sending Memory for tracing

Address 0

Top address

Data are copied in address 0 of the internal memory for sending from the specified top address in
order.

100 Goof .-

In addition, top bit can be set in the range from 1 to 8. For example, when BIT 7 is specified as shown
above, 7 to 1 bits of each address and 8th bit on the next address can be copied as one data.

Further, the trace pattern for copying is the pattern before editing of bit shift, reverse etc.
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6.4.6 Comparison of the send pattern with trace pattern

The MD6420A can compare the send internal memory pattern with the traced pattern.

Send internal memory Trace memory
D — ‘
A ' -
i
i
i
5 B
' C
B S D

The trace-memory 0-address contents and the set send-internal-memory top-address contents are
compared, and then both addresses are ineremented to compare both contents.

When the send-internal-memory address has come to the last address, then it returns to the top
address for comparison.



SECTION 7
SIMPLE OPERATION CHECK

7.1 General

Since operation cannot be checked with the MD6420A Data Transmission Analyzer alone, when
making simple operation checks, insert the interface unit.

This section describes the MD6420A LED, EL, and printer tests. Perform this check every 6 month.

The detailed operation check method is described in the operation manual of each unit.



7.2 Check Procedure

Step

Procedure

Result

1
p

Turn on the power switch.

Press [MORE].

(Press until the function key label
(PRINTER TEST) is displayed at ¥4 and
(LAMP TEST) is displayed at F5.}

Set the PRINTER switch to ON.
Press [F4].

Press|[F5].

The MODE screen is displayed.

PRINTER TEST is displayed at F4 and
LAMP TEST is displayed at F5.

The PRINTER ON LED lights.

The following characters are printed on
the printer paper and whether or not
printer operation is normal can be
checked.

TUEENE ok, -, /RLES
456789, {=>7EABCDEFG
HIJKLHMNOPGRSTUVWKYZL
¥1t., *abcdefash ik lmno
parstuvexsz{ile oBrs
s¥valkabvionPorudxyn
T3¢t +2% ol 1374
tagdu-FARIANFITAu2EY
PFUTRFIZEINEINEISGAE
PA1S3ULLODLY P EFE2

The 13 LEDs at the top of the front panel
go red —» green — off and normal
operation can be checked.

Also, the REMOTE LED and PANEL
LOCK LED go on — off and normal
operation can be checked.

Whether or not EL display operation is
normal can also be checked by returning
to MODE screen after the entire screen

| lights.




SECTION 8
STORAGE AND TRANSPORTATION

8.1 Daily Maintenance
The daily maintenance of the MD6420A is described below:

Item ' Measures

Dirty appearance Wipe it with a neutral defergent, ete.

Dusts Open the cover, and blow out any dust with compressed air,
etc. {Shield your face from dust and loose particles)

Loosening screws Tighten the screw with a screwdriver.




8.2 Storage

8.2.1 Storing precaution

When storing the MD6420A for a long period of time, observe the following precautions.
1. Removeany dust on the MD6420A prior to storage.

2. Avoid storing it in locations subject to:

Temperatures of +70°C or higher
Temperatures of -25%C or lower
Humidities of 75% or more and 20% or less

3. Do not store the MD8420A in dusty places or in places where the MD6420A will be exposed to
direct sun light.

4. Do not store the MD6420A in any location where there is a possibility of condensation or
rusting,

8.2.2 Recommended storage conditions

When the MD6420A is stored for a long time, it should be stored where:
® Temperature: 5°t0 30°C
¢ Humidity: 40% to 75%

® The variation of temperature and humidity is minimal.



8.3 Transportation
When transporting the MD6420A, observe the following precautions:

1. Package the MD6420A inside a cardboard box and cushion the apparatus with shock-
absorbing materials in order to minimize shock and vibration. Before placing the instrument
into the box, put if inside of a plastic bag in order to protect against moisture.

2. During iransportation, make certain that the environmental conditions described in
paragraph 8.2.1 are also met.
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1.5M BPL
1:1{m:n)

12MFP (G.704)
16MFP 30CHAN
16MFP 31CHAN
2.0M BPL
216-1(21n-1)
24MFP (G.704)
24MFP (NTT)
2MFP 30CHAN
IMFP 31CHAN

A(0)
AIS

AIS {sec)
AMI
ASYNC
ATT

B
B6ZS
B8ZS
BBE
BBER

BEFORE PWR - OFF

BLK RTO
BLK-ERR
BLEK-LNG
BSL

APPENDIX A
ABBREVIATIONS

1.544Mb /s Bipolar G. 703 Interface

Repeating patiern of 10 (repeating pattern of m ones (1s) followed by n

zeros (Os)

12 multiframe pattern {(G.704)

16 multiframe pattern 30 channel
16 multiframe pattern 31 channel
2.048Mb/s Bipolar G.703 Interface
PRBS 26-1 bit pattern{2r-1)

24 multiframe pattern (G.704)

24 multiframe pattern (NTT)

2 multiframe péttern 30 channel

2 multiframe pattern 31 channel

All zero pattern

alarm indicator signal

AlS (alarm indicator signal) secondo
Alternate mark inversion
Asyneronous

Available time

Byte timming

Bipolar with six -zero substitution
Bipolar with eight- zero substitution
Background bit error

Background kit error ratio

Before power off

Block error ratio

Block Error

Biock Length

Byte sync loss



BUZ
BV (NTT}
BYTE SYNC

C
C-ON

CENTRA CLOCK

CH-ERR
CLK - SLIP
CODIR
COND

CONTRA -DIR

CRC
CYC-ERR

DCE

D1~ D8

DL - BIT

DM

DSPL

DSPL MODE
DTE

EFS
ELAPS
ERR RTO
ERR-INS
ES

EXT INPUT
EXT

EXT

EXT INTERFACE

EXTI1 8k

Buzzer
Bipolar violation (NTT)

Byte syncronization

Contorel

C-line on
Centralized clock
Channel error
Clock slip count

Codirectional

- Condition

Contradirectional
CRC {cyclic redandancy check; code

Cyelic error

Digital Circuit-terminating Equipment
Data 1~ 8

Data link Bit

Degraded Minutes

Display

Display mode

Digital Terminal Equipment

Error free seconds
Elapsed results

Error ratio

Error insert

Errored seconds
External input
External

External clock

External clock interface
External clock 8 kHz



EXT2 64k + 8k External cloek 64 kHz + 8 kHz

F-NG Frame bit no good

FOX Fox pattern

FREQ Frequency

FREQE Frequency

F5L Frame sync loss

FSL {sec) Frame sync loss sesconds
H-1 (L—H) High — Low (Low —> High)
HDB3 High density bipolar with three zero substitution
1 Indication

I1.RVRS Invert reverse

INT Internal clock

INT FREQ SOURCE Internal frequeney source

MEAS Measure/ Measurement
MEMI1 ~ MEM10 Preset Memory No. 1~ No. 10

N-RVRS Normal reverse

No-sup No suppress

PERIOD Periodic resulto

PRES Pusedo random bit sequence
PRGM Program pattern

PRINT .1 Print (interval)

PRINT-P Print (periodic)

PSL count PRBES pattern syne loss count
PSL (sec) PRBS patftern sync loss seconds
PSL CNT PRES pattern synec loss count
PSL-THR PRBS pattern sync loss threshold
PWL (sec) Power loss seconds



R Receive

R -clock Receive clock

RCL Recall

RCL Receive clock loss

RD Receive data

RD 8k Receive data- 8k

RECV Receive

RT Receive timming

5 Signal element timming

SA Send alarm

SAV Save

SD Send data

SES Severely Errored Seconds
SFP (G734 - 1) Short frame pattern (G.734-1)
SFP(G.734-2) Short frame pattern (G734 -2)
SGL Signal loss

SGL (sec) Signal loss seconds

SLIP-SEC Clock slip seconds

SP BIT | Spare Bit

ST Send timming

ST/SP Start/ stop

T Transmit

THROU Through

T516 FRAMEQ, xyxx Time slot 16 channel frame 0 xyzx pattefn
TYPE OF-INT-F Type of interface

us Unavailable seconds

XA £.50 send alarm

XL X.50 frame sync loss

XL (sec) X. 50 frame sync loss seconds



Z(1)
ZERO-14
ZERO-1T

all "1’ pattern
14 zero - suppress

7 zero - suppress



(Blank)



APPENDIX B
TABLE OF DATA CODES

Table B~1 ASCII

HIGH CONTROL CHARACTERS
0 1 2 3 4 5 6 7 | NU NUI Character
LOW SH  Startof Header
8X  Startof Text
EX  EndofText
0 Ng! DLt & ¢ 1@ P * P ET  Endof Transmission
EQ Enguiry
. AKX Acknowledge
1 5 D ! 1 A a BL  Bell
H 1 Q 4 BS  Backspace
HT Horizontal Tab
I LF  LineFeed
2 Sx D2 1 2 B R b d VT Vertical Tab
- FF  Form Feed
CR Carraige Return
3 Ex | D3 | # 3 C S ¢ s |so shitow
Sl Shiftin
DL DataLink Escape
4 ErT | D4 § 4 D T d t ] D1 Device Controll
D2  Device Control 2
‘ D3 Device Control 3
5 EQ | NK!| % 5 E U e 1 { D4 Device Control 4
NK Negative Acknowledge
SY  Synchronous Idle
EB  End Transmission Block
6 AR Sy & 6 F v f v CN  Cancel
EM  Endof Medium
: SB  Substitute
7 BL | EB 7 G W g W 180 Escape
FS  FileSepsrator
GS  Group Separator
8 Bg | CN ( 8 H X h X RS  Record Separator
US  UnitSeparator
% Delete
9 HT | EM ) 9 1 Y i y
A Lr Cp * J / ] z
B VT EQ -+ ; K [ k {
C Fr | Fs , < L \ 1 H
D Cr | Gg - = M ] m }
E 50 Rg > N A n ~
P S1 | Us | 7/ ? o | _ ) 3




Table B-2 EBCDIC

IGH
c:1(1213 617 g A
L.OW
3—
0 [NubLiDs|_p -
3— .
1 (SH|D1iSs|_1 / i~
2 iSx|D9{Fg|Sy ks
3 |Ex|D3 2_"53 i’g 1]t
4 |PrIRE|BPI{PN mlu
5 |HT|NL|LF|Rs niv
6 |LCIBSIEBIUC o lw
7T 1 ILIEC|ED P|x
0—{ . i2~[3—

8 |_gCNi_g|l_s 9|y
9 ?___";3 M %:é 3:__9 . ri|z
3- |

A MMCCISM|_A H
1—|2~ (3~
B VT _g|-B|-B o #
¢ |Fr|tF | oiDs %|@
D |Crilg|EgQNK I
3
E (S0 IRIAK| ¥ > =
F St 11U iBLISE 7"

Note: Undefined code is displayed with # mark.

IR

Us
DS
85
E3
BP
LF
EB

EC
M
EQ
AK
BL
sY
PN
RS
UC
ET
D4
NA

SB

CONTROL CHARACTERS
NUJ  NUII Character
SH  Startof Header
S5X  Startof Text

EX EndofText

P¥  Punchoff

HT Horizontal Tab
LC Lower Case

“ Delete

MM Start Manual

Message

VT  Vertical Tab

FF  FormFeed

CR  Carraige Return
S0 Shift Qut

SI ShiftIn

DL Data Link Escape
D1 Device Conirol 1
D2  Device Control 2
D3  Device Control 3
RE  Restore

NL  New Line

BS  BackSpace

1L Hle

CN  Cancel

EM End of Medium
CC  Cursor Control
IF  InfoField Sep.
IG  Info. Group Sep.

Info, Record Sep.
Info. Unit Sep.
Digit Select

Start of Bignificance
File Separator

By Pass

Line Peed

End Transmission
Block

Escape

Set Made

Enquire
Acknowledge

Bell

Synchronous Idle
Punch On

Reader Stop
Upper Case

End of Transmission
Device Control 4
Negative
Acknowledge
Substitute



Table B-3 EBCDIK

HIGH

0 (12 |3 [4|5]s¢ 89 |A|B D | E

LOW

0 Ny | DL a | & | - S s
1 SH | D1 o | = |/ Yol J
2 SX | D2 M| # 41 F | A | s
3 Ex | D3 1 u oy | ok Ll
4 ' Pr . e 45 | = M| U
5 Ht NL IF E 73‘ b 2 N | v
6 Lo | Bs |ER v | v I N Y o | w
T Ec |ET| 7 0= | p | x
8 CN £ | - y | x| = Qly
9 | EM 7 Folx | R |z
A ~ ! 7 J 200
B V7 ¥ , o
C Fr | Fs Dy | < * a, a g |7
D CrR|Gs IEQ |NK| ( | ) | _ 2 IVAN B I
E 30 | Rs 1AK + 1 > Aolwe | yoLoe
F St |Us{BL|SB| | |—| 7 S T

N‘ote:

Undefined code is displayed with # mark.




Table B-4 JIS 8 bit

HIGH
0112 4 15186 |7 B|C|D F

LOW

0 NyibL 4 @i P p I R

1 Sg D1 ! A1 Q1 a q 7oy F A

2 Sx | Dot | B|IR b |r 41w i A

3 Ex|Dgl # |8 ¢ $ 720 B ol -

4 Er|Dg | $ D|T!d]|t = | r

5 B |Ng| % ElUle|u I

& AR | Sy | & FIVIL v Aol =13

T BL |Eg| ° G|W!glw | % |3

8 BS ient H X1 h|zx 7 | & 1Y

9 Hr |EMm| ) 1| Y |ily ol

A L 5pi * J | Z i} z z o | b

B vp | BCY 4 K| [k |{ e | o

C Fr | Fs| , 17 IR I O vl 7|7

D Cr, Gs| ~ MI| J lm]|} A~ | v

E So | Rs N|tin]~ S

F Syt Usg! / 0 <- o | & Vol w ° 7/

Note: Undefined code is displayed with # mark.




Table B-5 EBCD

HIGH LC uc
LOW o 11412 |3 0o 112 | 3
9 A2 | 3 | & < | = ;
1 - k j 1 - K J L
2 @ s | /|t | % s |2 |0
3 & | b a c + B I A | C
4 g Lo | 9 | # | = ) ( "
5 g VT r $ Q vV B !
8 ¥ Fr z , Y Fg Z R
7 O e I H | 17| 1
8 4 | 6 | 5 | 7 e | o>
.9 m 0 n P M O N P
A ‘u w v X u W A% X
B d f e g D ¥ E G
C °tivc|Rs | Er | 8T | Uc | Rs | ET
p |3 iBs|or|®p % Bs|cr 3D
E | %giEs|Lr|Ec| Y| EB|LF|EC
Foi% iwelHr | 2 | % | e |ED | #

Note:

Undefined code is displayed with € mark.




Table B-6 Baudot

HIGH |  SHIFTIN SHIFT OUT
LOW 0 1 0 1
0 BK T BK 5
1 E yA 3 I
2 LF L Lp )
3 A W — 2
4 yay H JAN #
5 S Y B1, 6
6 I P 8 0
7 U Q 7 1
8 CR 0 Cr 9
9 D B $ ?
A R G 4 &
B J FG ’ Fg
C N M :
D F X ! /
E C Vv ;
F K Lt ( L




Anritsu Service and Sales offices

* Argentina
MULTIRADIO S.A.

Av. Cardoba, 4860 Buenos Alres,
C1414BAT, Argentina

TEL: +55-4779-5522

FAX: +55-4779-5510

* Brazit

ANRITSU ELETRONICA LTDA.

Praia de Botafogo 440, Sala 2401-Bota
CEP 22250-040, Rio de Janeirp, RJ, Brazil
TEL: +55-21-5276922

FAX: +85-21-537-1456

ANRITSU ELETRONICA LTDA,

(SAO PAULO BRANCH OFFICE)

Praca Amadeu Amaral 27, Primera Andar,
Conj. 11, 12, 18, 14, Liberdade, Sao
Paulo, SP, Brazil CEP 01327-010

TEL: +55-11-283-2511

FAX: 4+55-11-288-6840

» Canada

ANRITSU ELECTRONICS LIMITED
(OTTAWA OFFICE)

102-215 Stafford Road West,
Nepean, Ontario K2H 8C1, Canada

" TEL: +1-613-828-4090

FAX: +1-813-828-5400

ANRITSU ELECTRONICS LIMITED
(TORONTO OFFICE}

8-6695 Millcreek Dr. Mississauga Ontario,
LEN 5R8, Canada

TEL: +1-905-286-1207

FAX: +1-905-286-1215

ANRITSU ELECTRONICS LIMITED.
{(MONTREAL OFFICE}

200-1405 Trans-Canada Highway, Dorval,
Quebec, HOP 2V9, Canada

TEL: +1-514-421-3737

FAX: +1-514-685-8839

ANRITSU ELECTRONICS LIMITED
{CALGARY OFFICE)

Deerfoot Atrium, 6715-8th Street N.E.,
Ste 128 Calgary, Alberta T2E 7H7,
Canada

TEL: +1-403-275-0855

FAX: +1-403-275-3609

» Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 65, Stgo Centro
Santiago, Chile 51880

TEL: +56-2-6960031

FAX: +56-2-6969665

* Colombia

RENTAMETRIC LTDA.

Calle 24 No. 32-67, Apartado: 23030
Santaje de Bogota, D.C. Colombia
TEL: +57-1-268-6555

FAX: +57-1-269-0191

» Costa Rica

ELECTRONIC ENGINEERING S.A.
200 metios norte Mall San Pedro, P.0.
Box 10146-1000 San Jose, Costa Rica
TEL: +506-283-3033

FAX: +506-225-1286

SONIVISION, S.A.

P.O. Box 620-1000, San Jose, Costa Rica
TEL: +508-231-5685

FAX: +506-231-8531

e Ecuador

EQUITRONICS S.A.

Belgica N-32 Hy Av. De Los Shyris,
Edificio IVESEMON PARK, Suite 48, Quito,
Ecuador

TEL: +593-2-255.396

FAX: +593-2-255-396

» El Salvador

EMPRESA DE COMERCIO EXTERIOR
S.A.DECV.

Centro Comerciai Feria Rosa, Alameda
Br. Manuel Enrique Araujo, Edificio H,
Local 315 San Salvador, El Salvador
TEL: +503-243-3824

FAX: +503-243-3925

» Guatemala

IMPELSA.

17 Calle 31-86 Zona 7, Villa Linda I,
Apartado Postal 482-1 Guatermnaia,
Guaternala

TEL: +502-594-3977

FAX: +502-554-9468

* Mexico

SHIKATRONICS mmWAVE S.A. DE
cVv.

Luz Savion 9-602 Col. Del Dalle Mexico
D.F. 03100, Mexico

TEL: +52-5-5437313

FAX: +52-5-5437317

* Panama

SUMINISTROS INDUSTRIALES, S.A.
P.0O. Box 2788 Balboa, Repubiic of
Panama

TEL: +807-270-2328

FAX: +507-270-2329

« Paraguay

DATALAB S.R.L.

Avda. Artigas No 1845 Edificio “Datalab”
Asurcion, Paraguay

TEL: +595-21-20-9126

FAX: +585-21-20-9127

* Peru

SAKATA INGENIEROS S.A.

AY Canaval Moreyra 748, San !sidro,
Lima 27, Peru

TEL: +51-1-224-2514

FAX: +51-1-224.8148

*U.S5.A.

ANRITSU COMPANY

NORTH AMERICAN REGION
QOPERATIONS HEADQUARTERS,
SALES AND SERVICE

1185 East Coliins Blvd., Richardson,
TX 75081, U.S.A.

Toll Free: 1-800-ANRITSY (267-4878)
TEL: +1-972-644-1777

FAX: +1-972-671-1877

ANRITSU COMPANY

CORPORATE OFFICES

480 Jarvis Drive, Morgan Hill,

CA 85037-2808, L1.S.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-408-778-2000

FAX: +1-408-776-1744

ANRITSU COMPANY

SALES AND SERVICE, NJ OFFICE
10 New Maple Avenue, Unit 305,

P. O. Box 836,

Pine Brook, NJ 07058-0838, LL.S.A.
Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-973-227-8999

FAX: +1-873-575-0092

ANRITSU COMPANY

SALES AND SERVICE, FL OFFICE
312 W. First Street, Suite 300, Sanford,
FL 32771, US.A.

Toil Frae: 1-800-ANRITSU (267-4878)
TEL: +1-407-321-5130

FAX: +1-407-330-2018

ANRITSU COMPANY
SALES AND SERVICE, GA OFFICE

4625 Alexander Drive, Alpharetta,

GA 30022, US.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454

FAX: +1-678-566-1776

» Uruguay

CABONORTE S.A.

Colonia 1800, Esc. 603, Montevideo,
Uruguay

TEL: +598-2-430522

FAX: +598-2-418504

* Venezuela
RADIOCOMUNICACIONES CRUZ, C.A.
Calle La Colina Quinta. Elison, Frente al
teatre Alberio Mateo Caracas 1050,
Venezuela

TEL: +58-2-793-2322

FAX: +58-2.793-3429

Ociober 2001



* Austria

WIEN-SCHALIL GmbH
Krichbaumgasse 25, A-1120 Vienna,
Austria

TEL: +43-1-81155140

FAX: +43-1-81155180

= Belgium

ANRITSU GmbH

Grafenberger Allee 54-86, 40237
Disseldorf, Gernany

Locat phone: 0800-90001 {toll free)
TEL: +48-211-96855-0

FAX: +49-211-96855-55

¢ Bulgaria

ELSINCO Representation QFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prohod,

bl. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2-858-1245

FAX: +359-2-958-1688

* Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Korcuianska 3A, HR-10000 Zagreb,
Croatia

TEL: +385-1-618-1448

FAX: +385-1-618-1448

» Czech Republic

ELSINCO PRAHA SPOL S.R.O.
Novodvorska 994, CZ-142 21 Przha,
4-Branik, Czech Republic

TEL: +420-2-4148-0147

FAX: +420-2-4447-21169

ELSINCO PRAHA SPOL §.R.O.
(BRNQ BRANCH OFFICE)

Stma 19, CZ-616 00 Bmo, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

» Denmark

ANRITSU AB

(DENMARK BRANCH OFFICE)

Sohoj 11, DK-2690, Karislunde, Denmark
TEL: +45-44506160

FAX: +45-468155299

» Finland

ANRITSU AB

{FINLAND BRANCH OFFICE)
Piispanportti 9, FIN-02240 Espoo, Finland
TEL: +358-9-435-522-0

FAX: +358-9-435.522-50

October 2001

* France

ANRITSU S.A.

9, Avenue du Québes Z A, de
Courtabeeuf, 91951 Les Ulis Cedex,
France

TEL: +33-1-80-92-15-50

FAX: +33-1-84-46-10-65

ANRITSU S.A,

{TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
Quest, France

TEL: +33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

(TOULON OFFICE)

Bureau de Toulon Région Centre Sud Est,
France

TEL: +33-4-94040264

FAX: +33-4-94040265

ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rennes Région Quest, France
TEL: +33-2-99521214

FAX: +33-2-99521224

» Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Dassetdorf, Gemmany

TEL: +49-211-96855-0

FAX: +49-211-95855-55

ANRITSU GmbH

(SALES CENTER SQUTH)

An der Steinemen Briicke 1, 85757
Karisfield, Germany

TEL: +49-8131-3825-0

FAX: +49-8131-3825-95

s Greece

KOSTAS KARAYANNIS SA

58 Kapodistriou str, GR-142 35 Nea lonia,
Athens, Greece

TEL: +30-1-580-0460-4

FAX: +30-1-685-3522

* Hungary

ELSINCO BUDAPEST KFT

Panndnia utca 8. IV/L., H-1136 Budapest,
Hungary

TEL: +36-1-338-0000

FAX: +36-1-339-4444

¢ lrefand

PEMA LTD.

Dromiskin, Dundatk, Ce. Louth, Ireland
TEL: +353-42-72899

FAX: +383-42-72376

» Italy

ANRITSU S.p.A.

Via Elio Vittorini, 128, 00144 Roma EUR,
ftaly

TEL: +39-06-509 9711

FAX: +39-06-502-24.25

ANRITSU S.p.A.

(Milano OFFICE)

C.D. Collecni, Via Paracelso, 4 20041
AGRATE B.ZA (M), taly

TEL: +39-039-605-702%

FAX: +39-039-605-63-86

e Netherlands

C.N.ROOD BV

Blauwroodlaan 280 2718 SK Zoetermeer,
The Netherlands

TEL: +31-79-3680 00 18

FAX: +31.79-362-81-80

*» Norway

ANRITSU AB

(NORWAY BRANCH OFFICE)
Leangbukia 40 1370 Asker, Norway
MAIL: Postboks 188, 1371 Asker, Norway
TEL: +47-66-801190

FAX: +47-66-901212

= Poland

ELSINCO POLSKA SP. 2.0.0

ul Goanska 50, 01-6971 Warszawa, Poland
TEL: +48-22-30-832-4042 {Sat Link)

FAX: +48.22-832-2038

= Portugal

OMNITECNICA S.A.

Estrada de Alfragide 23, 2720-015
Amadora, Porfugal

TEL: +351-21-472-12-00

FAX: +351-21-472-12-70 (Sales)

+ Slovakia

ELSINCO SLOVENSK(O S.R.0
Kudlgkova 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)
Florignska 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.

Datmatinova 2, $1-1000 Ljublijana,
Slovenia

TEL: +386-61-133-62-77

FAX: +386-61-317-387

« Spain

ANRITSU ELECTRONICA, S.A.

Europa Empresarial Edificio Londres.
Planta 1. Oficina 6 C/ Playa de Liencres, 2
28230 Las Rozas. Madrid, Spain

TEL: +34-91-640446¢

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

- GIGACOMP AG

Gewerbezone Laetti CH-3053
Muenchenbuchsee, Swizerland
TEL: +41-31-868-44-55

FAX: +41-31-868-44-50

* United Kingdom

ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire,
LU 3LU, United Kingdom

TEL: +44-1582-433200

FAX: +44-1582-731303

ANRITSU LTD.

(MANCHESTER OFFICE)

Landmark MHouse, Station Road, Cheadle
Huime, Cheshire SK8.78S, United
Kingdom

TEL: +44-161-488-4990

FAX: +44-161-4856-9064

ANRITSU LTD.

(ERISTOL OFFICE)

1230 Aztec West, Almondsbury, Bristol
BS12 45G, United Kingdom

TEL: +44-1454-615252

FAX; +44-1454-618017

ANRITSU LTD,

(LIVINGSTON OFFICE)

Unit 1, Knightsridge industriai Estate,
Tumbull Way, Knightsridge,

Livingston EH54 8RB, United Kingdom
TEL: +44-1506-436111

FAX: +44-1506-436112

ANRITSU LTD.

(HERTS OFFICE)

Rutherford Close, Stevenage, Herls SG1
2EF, United Kingdomn

TEL: +44-1438-740011

FAX: +44-1438-740202

» Australia

ANRITSU PTY LTD.

Unit 3170 Forster Road, Mount. Waverley,
Vie., 3149, Australia

TEL. +61-3-9558-8177

FAX: +61-3-9558-8255

ANRITSU PTY. LTD.

(SYDNEY BRANCH OFFICE)

SBuite 308, 2 Rowe Street, Eastwood,
NSW 2122, Australia

TEL: +61-2-9874-8044
FAX: +61-2-9874-9920

» Bahrain

BASMATECH

P, Q. Box 5701, Manarna, Bahrain
TEL: +8§73-273729

FAX: +973-725404

» China

ANRITSU COMPANY LTD.

(HONG KONG OFFICE)

Suite 718, 7/F, Chinachem Golden Plaza,
77 Mody Road, Tsimshatsui East,
Kowioeon, 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, Beifing 100004, P.R. China

TEL: +86-10-6590-8230 io 9234

EAX: +86-10-6590-9235

ANRITSU COMPANY LTD.
(SHANGHAI OFFICE)

No. 511, Shanghai Jing Tai Building, No.
58 Maw Ming Non Road, Shanghai, P.R.
China

TEL: +86-21-6415-5137 10 5138

FAX: +86-21-8472-6877

ANRITSU COMPANY LTD.
{GUANGZHOU OFFICE)

Room 3008-8, 7/F 30/F., Dongshan Plaza,
6% XianLie Zhong Road, Central,
Guangzhou 510095, P.R. China

TEL: +86-20-8732-2231

FAX: +86-20-8732-2230

ANRITSU COMPANY LTD.
{CHENGDU OFFICE)

Biock E, 26/F., New Times Square (Xin
Shi Guang Chang), No. 42, Wen Wu tu,
XinHua Street Chengdu, 610017, P.R.
China

TEL: +86-28-651-0011, 0022, 0033
FAX: +86-28-651-0055

ANRITSU COMPANY LTD.

{XFAN OFFICE)

No. 2104, Hua Yuan Building Gaoc Xin
Road I, High-Technic Development Zone,
Xi'an 710075, P.R. China

TEL: +B6-29-8484465, 8479813, 8472712
FAX: +86-20-8484455

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: +86-755-366-2848

ANRITSU COMPANY LTD.
({CHONGQING OFFICE)

Unit 8, 3F, Chongaing Marriott Hota! Office
Tower, Chongging 400019, 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)

Waigaoquiac Free Trade Zone

Pudong, Shanghai 200131, P.R. China
TEL: +86-21-5868-0688

* Cyprus

CHRIS RADIOVISION LTD.

23 Crete Street, T.7. 1061

P. 0. Box 21989, 1515Nicosia, Cyprus
TEL: +357-2-766121

FAX: +357-2-765177

* Egypt

GIZA SYSTEMS ENGINEERING S.A.E
17 Tesba Street Mohandeseen P.0O. Box
317 Dokki-Cairo 12311, Egypt

TEL: +20-2-3368085

FAX: +20-2-3385799

s Indonesia

PT. SUBUR SAKTI PUTERA

Graha Astri Aniela Angun, JI. Tanah
Abang /15, Jakara 10160, Indpnesia
TEL: +62-21-352-4828

FAX: +62-21-352-4831

= |srael

TECH-CENT LTD.

P. 0. Box 43259 (Mailing Address),
Tel-Aviv 61430 israel, Street Address:
Raul Valenberg 4 Ramat Haahayal, Tei-
Aviv 69710, Israe!

TEL: +872-36-478563

FAX: +872-36-478334

» Korea

ANRITSU CORPORATION LTD.

14F Hyun Juk Bldg. 832-41, Yeoksam-
dong, Kangnam-ku, Seoul, 135-G80, Korea
TEL: +82-2-553-6603

FAX: +82-2-553-6604 to 6605

e Kuwait

TAREQ COMPANY

P.O. Box 20506 Safal, 13066 Safat,
Kuwait

TEL: +865-431-0615

FAX: +965-431-4085

» Malaysia

O’CONNOR’S ENGINEERING SDN BHD
3rd Fioor Bangnan O’Connor, 13 Jalan
223, 46100 Petaling Jaya,

Selangor Darul Ehsan, Malaysia

TEL: +60-3-753-8400

FAX: +60-30-757-7871
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» Morroco

SEDEL

24, 26, Bd, Resistance, Casablanca,
Morroco

TEL: +212-2-302444

FAX: +212-2-448311

» Nepal

BR INTERNATIONAL PYT. LTD.

P. Q. Box 60, Tamrakar Comm. Bidg.,
Bhotebahal Kathmandu, Nepal

TEL: +977-1-224-706

FAX: +977-1-227-956

* New Zealand

NILSEN TECHNOLOGIES
(AUCKLAND OFFICE)

P. Q. Box 9613, New market Unit 4,
Ambury Court, 1 Porters Ave, Eden
Terrace Auckland, New Zealand
TEL: +64-8-308-2464

FAX: +64-9-309-2068

NILSEN TECHNOLOGIES
(WELLINGTON OFFICE)

35 Ulric Street, Plimmerton Wellington,
New Zealand

TEL: +64-4-233-8116

FAX: +64-4-233-8366

* Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY L.L.C

P. Q. Box 87, Wadi Al Kabir, Postal Code
117, Sultanate of Oman

TEL: +968-793741

FAX: +868-796158

» Pakistan

AETCO

Zia Chambers, 25-Mcieod road, Lahore
54000, Pakistan

TEL: +92-42-7221718, 7311035

EAX: +92-42.7221456

SUPERIOR ELECTRONICS
ASSOCIATED

8-98 Block H, North Nasimabad,
Karachi-33, Pakistan

TEL: +82-21-613655

« Philippines

SALRITSU INTERNATIONAL TRADING
CORPORATION

5QB OBC International Plaza
Condominium, 218 Salcedo St., Legaspi
Village, Makati City 1229, Philippines
TEL: +632-816-2646, 893-8998

FAX: +632-815-0986

* Qatar

GATAR COMMUNICATIONS LTD.
P. O. Box 2481, Doha Qatar

TEL: +974-4-424347

FAX: +974-4-324777
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+ Saudi Arabia

A. RAJAB & A. SILSILAH & CO.

P. 0. Box 203, jeddah 21411, Saudi
Arabia

TEL: +966-2-6610006

FAX: +066-2-6610558

ELECTRONIC EQUIPMENT
MARKETING CO.

P. O. Box 3750, Riyadh, 11481,
Saudi Arabia

TEL: +066-3-887-0218

+AX: +066-3-887-0268

= Singapore

ANRITSU PTE. LTD.

10, Hoe Chiang Road #07-01/02, Keppel
Towers, Singapore 089315

TEL: +65-282-2400

FAX: +65-282-2533

» South Africa

ETECSA {PTY) LTD.

12 Surrey Square Office Park, 330 Surrey
Avenue, Femdale, 2194 Randburg,

South Africa (P. O. Box 4231 Randburg,
2125 South Africa)

TEL: +27-11-787-7200

FAX: +27-11-787-044¢

» Sri Lanka

INFOTECHS LIMITED

441, Alwitigata Mawatha, Colombo,
SriLanka

TEL: +94-1-588237

FAX: +84~1-588112

» Taiwan

ANRITSU COMPANY, INC.

6F, 96, Sec. 3, Chien Kou North Road,
Taipei, Taiwan

TEL: +886-2-2515-6050

FAX: +886-2-2509-5518

» Thailand

JASMINE TELECOM SYSTEMS CO.,
L1D.

200 Moo 4, 9th Floor, Chaengwatana
Road, Tambon Pakkret, Amphoe Pakkret,
Nonthaburi 11120, Thailang

TEL: +66-2-502-3240, 3000

FAX: +66-2-962-2521

e Turkey
INTER INTRADE BILGISAYAR
ELEKTRONIK SAN. TIC. A.S.

- Egitim Mah. Poyraz Sok., Sadikoglu is

Merkezi 1, No: 11, Kadikoy Istanbui,
Turkey

TEL: +90-216-4144758

FAX: +90-216-4144762

TEST

Sehit Ademn Yavuz Sokak No. 14/15
06640, Kizilay-Ankars, Turkey

TEL: +80-312-419-3688

FAX: +80-312-419-4089

» United Arab Emirates
UTMOST ELECTRONICS TRADING
L.iL.C.

(ABU DHABI BRANCH)

P. O. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +871.2-6458800

FAX: +971-2-6458807

» Vietnam

SYSTEM & TECHNOLOGIES VETNAM
LTD.

Unit # B236, Binh Minh Hotel 27 Ly Thai
To S Hanoi, Vietnam

TEL: +84-48.264.728

FAX; +84-48.344.111

+ Zimbabwe

MARTWELL ELECTRONICS (PVT) LTD.
P.C. Box CH 857 Chisipite Harare,
Zimbabwe

TEL: +263-4-484928

FAX: +263-4-494927

» Japan

ANRITSU CORPORATION
5-10-27 Minami-azabu, Minato-ku,
Tokyo 106-8570, Japan

TEL: +81-3-3446-1111

FAX: +81-3-3442-0235



