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— - Safety Symbols

To prevent the risk of personal injury or loss refated to equipment malfunction, Anritsu Corporation uses the foliowing
safety symbols to indicate safety-related information.  insure that you clearly understand the meanings of the sym-
pols BEFORE using the equipment. 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 products which are not shown in the diagrams in this
manual.

Symbols used in manual

D ANGER A This indicates a very dangérous procedure that could result in serious injury or
death if not performed properly.

WA RN I N G This indicates a hazardous procedure that could result in serious injury or death if
-not performed properiy.

C A UTION A This indicates a hazardous procedure or danger that could result in light-to-severe
injury, or loss related to equipment malfunction, if proper precautions are not taken.
Safety Symbols Used on Equipment and in Manual
The following safety symbols are used inside or on the equipment near operation tocations to provide ;nformatscn
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 sym-
bolically in or near the barred circle.

: This indicates an obligatory safety precaution. The obligatory operation is indicat-
ed symboiically in or near the circie.

: 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.

These indicate that the marked part should be recycled.
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Repair

For Safety

WARNING A

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.

This equipment cannot be repaired by the user. DO NOT
attempt to open the cabinet or to disassembile internal parts.
Onty 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.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before
shipment using calibrated measuring instruments with direct traceability
o public testing organizations recognized by national research laboratories
including the Electrotechnical Laboratory, the National Research
Laboratory and the Communication Research laboratory, and was found to
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 described in
the operation manual. '

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

# The fault is due to severe usage clearly exceeding normal usage.

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

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

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

® The fault is due {o use of a non-specified power supply or in a non-
specified installation location.

In addition, this warranty is valid only for the original equipment
purchaser. Ifis not 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.
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SECTION 1
GENERAL

1.1 Introduction

This manual describes handling and operation of the MD0621A V.24/V.28 {RS5-232C) Interface Unit
(hereinafter referred to as the V.24/V.28 Unit), an MD6420A Data Transmigsion Analyzer interface
unit.

It,covers. the parts that are unique to the V.24/V.28 Unit and the various measurements that can be
made by inserting it into a slot in the rear of the MD6420A. When measurements are in progress, refer
to the MD6420A Data Transmission Analyzer operation manual.

This manual consists of the following Sections:
SECTION1  General

SECTION 2 Operation

SECTION 3  Application

SECTION 4  Simple Operation Checks

SECTION 5  Remote Control

SECTION 6  Principles of Operation

1t also contains the following appendixes:

Appendix A  EL-Display Menu Reference
AppendixB  Remote-Control Commands Reference

Appendix C  Remote-Control Response Data Reference




1.2 Features

The MDO621A V.24/V.28 Unit is an interface unit that is inserted into a slot on the rear of the
MD6420A Data Transmission Analyzer.

It is used to make a variety of measurements on V.24/V, 28 interfaces to ensure conformity with CCITT
V.24/V.28.

n

Measurement functions

¢ When inserted into the MD8420A;

(2)

Error measureinents

Voltage measurements

Frequency measurements

Line interval measurements
Transmission delay time measurements
Pattern data sending and word trace
When added with an extension unit:

Funetion for long-term error-measurement-data collection and analysis (error analysis unit:
MD0633A)

Measurement of digital levels (ANALOGQG unit: MDO627A)
Measurement of distortion {Distortion unit: MD0630A)
Features

Function Lesting and transmission quality evaluation of V.24/V.28 (RS-232C) interface modem
and terminal devices :

Measurement of transmission and reception in start-stop and asynchronous timing modes

Deiection of bit and parity errors in error-measurement




1.3 Composition

(1} Standard composition

The standard composition of the MD0621A is shown in Table 1-1.

Table 1-1 Standard Composition

No. Itemn Name Qty. Remarks
1 }Unit MD0621A V.24/V.28 (RS-] 1 |Inserted into the MD6420A
2320) Interface Unit
2 | Supplied accessories | Operation manual 1

(2} Optional accessories

The optional accessories (sold separately) are listed in Table 1-2.

Table 1-2 Optional Accessories

Order No. Name Remarks
40387 Double-ended 25-pin connector cable 2m
J0388 25-pin DCE-DTE conversion connector | Used for DTE connection




1.4 Specifications

1.4.1 Operating conditions
¢ Operating temperature : 0°to 40°C

* Check to be sure that condensation has not ocecurred on the EL

display
¢ Storage temperature : —25%°to70°C
8 Operating humidity T 20% to 90%
¢ Storage humidity 1 20% to 90%

1.4.2 Send clock

(1) Internal clock (Synchronous-$T1, Asynchronous-ASYNC, Start/Stop-ST/SP)
Data signal speed : ® 50 kb/s to 20 kb/s (5 b/s step VARIABLE)
Accuracy : ® Selfoscillation . *5ppm
¢ Slave oscillation : Externalinput 8 bit/s, or 64 k + 8 kbit/s
(2) External dock (Synchronous-ST2, RT, External oécillator)
Data signai speed @ 50 b/s to 20 kb/s

1.4.3 Receive clock

(1) Internal clock {Asynchronous-ASYNC, Start/Stop-ST/SP)

Data signal speed & 50, 75, 100, 110, 150, 200, 256, 300, 400, 500, 512, 600, 768, 800, 1000,
1200, 1600, 1800, 2000, 2560, 3000, 3600, 4800, 7200, 9600, 14400,
19200 b/s

Accuracy ¢ = +20ppm
(2} External clock {Synchronous-RT)
® 50 b/s to 20 kb/s

1.4.4 Send pattern

{1) Controlling the send pattern with the CS (Clear to Send) signal

® The desired pattern can only be output when CS is ON.
(2) CONT LINE send

® ER, RS, NS can be set to ON/OFF/QOPEN

The other send pattern functions conform to the specifications for the MD6420A main frame.




1.4.5 Errorinsertion

(1) Type of errors:
¢ Bit

The other error insertion functions conform to the specifications for the MD6420A main frame.

1.4.6 START/STOP Synchronization
@ START/STOP bitlength : STARTbit : 1bit
STOPbit : 1,1.5,2bit

® Data length : 5,6,7,8bit
#® Parity : NONE, ODD {odd parity)
EVEN (even parity)

+ Note that a parity bit of 1 may indicate either ODD or EVEN parity.
1.4.7 Error measurement

(1) Detection error
& Biterror, parity error
(2) Alarm counting and time measurement

® Measurement of number and time at which pattern synec-loss errors
oceur

¢ Clock-slip counting
® Measurement of time of power failure
® Measurement of time of pattern sync-loss (second)

The other error measurement functions conform to the specifications for the MD6420A main frame.

1.4.8 Pattern trace function

The pattern trace functions conform to the specifications for the MD8420A main frame.

1.4.9 DC voltage measurement
¢ Measurement signal

The DC voltage of the SD, RD, ST1, 8T2, RT, ER, DR, RS, CS, CD, CI, TI,
NS and can be measured.

The other DC voltage measurement functions conform to the specifications for the MD8420A main
frame.

1.4.10 Frequency measurement and count
© Measurement signal

The frequency of the 8D, RD, 8T1, 8T, RT, ER, DR, RS, CS, CD, CI, TI,
NS and external input signal can be measured.

The other frequency measurement and count functions conform to the specifications for the MD6420A
main frame, :
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1.4.11 Time measurement
¢ Measurement signal

Transition times between SD, RD, ST1, STZ, RT, ER, DR, RS, CS, €D,
CI, T1, NS, and external input signals can be measured.

1.4.12 Signal line monitoring
& Measurement signal

The status of SD, RD, 8T1, ST2, RT, ER, DR, RS, CS, CD, CI, T1, and NS
can be monitored.

Receive data can be monitored in 8 bit units

® Lighting conditions

Data 1 : Green
g : Off

Timing ON : Green
OFF . Off

Control line ON  : Green
OFF . Off

#® Monitor output

The voltages of the SD, RD, ST1, ST2, RT, ER, DR, RS, CS, CD, CI, Ti
and NS ean also be monitored via the monitor terminals

1.4.13 Dimensions, weight and power consumption
Dimensions @ 14501 X 30W X 230 Dmm
Weight : ® < (.6kg

Power consumption: ® < I12VA
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1.5 Ordering Information

Mode!

Name

'Remarks

JO387
J0388

MDO621A

V.24 (RS-2320C) Interface Unit

—Standard supplied aceessory -
MDO621A operation manual

- Optional aceessories -
Cable with 25P connectors at bothends 2m
25 P DCE-DTE converting connector

Used for DTE mode







SECTION 2
OPERATION

2.1 Precautions before Use

This unit has been thoroughly tested and inspected at the factory. On delivery, inspect the box for
damage before opening it.

After opening the box, inspect the unit and verify the type and number of accessories.

If the unit has been damaged during shipment, please contact Anritsu.

¢ Operating environment

The MDO0621A is used by inserting it into a slot on the rear of the MD6420A. It operates normally at an
ambient temperature of 0° to 40°C . However, do nof use it where:

1. Vibration is severe.

2. It is damp.

3. It is dusty.

4. There is exposure to direct sunlight.

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

¢ This unit is designed to be used only with the MD6420A Data Transmission Analyzer. Never use it
with other equipment since it may be damaged.

¢ Although the shape of this unit is compatible with the rear panel slots of the MD6401A Data
Transmission Analyzer, it cannot be used with the MD6401A.




2.2 Inserting and Removing Unit

Front
Rear
' UNITT 2 3 a 5 | B

Tk o .
I

I

/ @

i *®

@ Before inserting or removing this unit, turn the front-panel POWER switch OFF.
© This unit can be inserted into any position, from UNIT1 to UNITS,

@ To insert the unit, align the edges of the unit PC board along the top and bottom guide rails and
push it in UNIT1 it is firmly seated, then tighten the screws at the top and bottom. If the unit is
not inserted and fastened properly, it may not operate correetly.

@ Cover empty slots with blank panels.




2.3 Description of Unit Panel

SDE 0O [ER

ST1} © O RS
ST2} 00 [{S

A

RYj 00O [CD

o]
SG| 0O |AS

7

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

UNIT
MDOBZ1A

No. Name Explanation

@ SD, RD, ST1, ST2, RT, ER, Check terminal.
DR, RS, CS, CD, CI, T1, NS Send data can be monitored via the check terminals.
S5G- Signal G.

@ |TO DCE 25-pin connector when using the MD6420A as a dummy

terminal to connect it to the DCE.

When using the MD6420A as a dummy circuit to
connect to a DTE device, connect the 25-pin DCE-DTE
conversion connector to the MD6420A before connecting
it to the DTE connector.




2.4 Setting the Internal Switch

The internal switch and the internal terminal are located as shown below:

In'gernaf connector —
:
! [ro pre | [ 1o DCE |
pumccfeere]
Y [ TN
s2
O O
TO DCE
] O O

Internal Switch Mounting

DTE/DCE Change-Over Switch

52 is a toggle switch for selecting either the DTE or DCE port for measurement. S2 is set to the DCE
pert position at shipment.

TODCE ..... For measurements of the DCE port

TODTE ..... Formeasurements of the DTE port (Required DTE-DCE conversion connector. Refer
to table 1-2.)




2.5 Connecting to the Device Under Test (DUT)

2.5.1 Connecting to the DCE

When the MD6420A is used as a dummy terminal, the 25-pin TO DCE port on the V.24/V.28 Unit
panel is connected to the DCE line.

. TO DCE

L
[ ]

MD6420A DCE

(Dummy terminal)

Connect as shown below:

(0 —
—g— 25-pin port
E ®00g ‘ o
®O 00 // a3
o o & S| ==
@ @1 Connection to DUT
IENGY 212

¢ As described in paragraph 2.4, set 52 to the “TO DCE” side and fasten the “TO DCE” connector to
the cable connector with the top and bottom screws

¢ In this configuration, this unit can'simultaneously send and receive.

¢ The send signal can be synchronized to oscillate with either the internal clock or the 8 kHz receive
signal.

The table on the next page shows the signals input to and output by the 25-pin TO DCE port of this
unit.

- @185@@%@9@8@7@5@@6@@ | .
© @@@;@2@9@@7@1@@} ©




V.24 TO DCE Port 25-Pin Connections

Pin No. | Circuit No. | Circuit name | Circuit name Direction Explanation
{carn) | (MDo621A) | (RS-232C) |jpeazoa  DeE
1 101 FG AA Protective ground
2 103 8D BA —* |Benddata
3 104 RD BB €« Receive data
4 105 RS CA —>  |Send request
5 106 Cs CS b Send enabled
6 107 DR CC € Data set ready
7 102 SG AB Signal ground
8 109 Cbh CF - Carrier for data channel
detected
9 Ny
10 (N)
11 1286 (N) NS —%*  |Send frequency selected
12 122 (N}
13 121 (D
14 118 M
15 {114 (D ST2 DB € Send timing (DCE)
16 {119 O
17 115 O RT DD € Receive timing (DCE)
18 141 (N}
19 120 (D)
20 108 1/2 ER CD e Data terminal ready
21 140 (N}
22 1125 CI CE b am Requested result
23 111 (N\)
24 113 N ST1 DA —*  {Send timing (DTE)
25 1142 T1 A Test display

(I) Pin used ininternational communications protocols

(I1) Pin used in domestic (i.e. Japanese) communications protocols

Maote: The equivalent of an SN75188N and SN75189N are used as th

respectively.
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2.5.2 Connecting to the DTE

When the MD6420A is used as a dummy line (DCE) , the 25-pin TO DTE port on the V.24/V.28 Unit
panel is connected to a terminai.

TO DTE —
| ||

DTE

MD6420A
(Dummy line, DCE)

Connect as shown below.

(52088538]

/ZS-pin port

Send/Receive Signal

i

RcXC!
©

@ C
@ @ @

PEOHO O
=0
AN \

®e®

2

2§
o3

Connecting to the
@ .12 DuUT

m
S
S

NDG6420A

® As deseribed in paragraph 2.4, set S2 to the “TO DTE” port position and fasten the “TO DCE”
connector to the conversion connector with the top and bottom screws before connecting it to the
cable connector.

¢ In this configuration, this unit can perform both sending and receiving.

@ The send signal can be synchronized to oscillate with either the internal clock or the 8 kHz receive
signal.

When the DCE-DTE conversion connector is connected to the TO DCE connector of the unit, the 25-pin
connector is connected as follows:




& Connections for the conversion connector are shown below:

- 2
— . -
L]
e -
N o
o @ o
= —
O
[
- 22
TO MDOB21A TO DTE
O B -
RD 3 R
i I o B
Cs L (S
ER - B
DR e > DR
D D
Cl Cl
Ti Tl
5T2 » §T2
S T LA
RT ‘ b RT

Interfacing Diagram for 25-pin DCE-DTE Conversion Connector

MDO621A DCE/DTE connection

The MD0621A DCE/DTE is connected.
The following signal conventions apply to the MD0621A send interface in the DTE send mode:

Port connection DTE send mode Send timing signal | Receive timing signal
TO ST1 8T1 RT
bCE ST2 ST2 RT
TO ST1 ST1 RT
DTE ST2 ST1 ST
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2.6 Using an External Clock Source for the Send-Signal

An External clock can be used instead of the MD8420A internal clock source as the send clock source.

1. Slave synchronization to an external 8 kHz clock (The specified-bit-rate is generated by an internal

clock source.)

8 kHz clock
(Tt level) —GI:]:U

P 25-pin

— Connect to the DUT
.~~~ Viaa 25-pin cable

connector.

(T _—
..., . §§
__ l’!\nlo{;) 8
M ONONONO,

@ @ ©
(00 @
\[ t@@J © |l lo

¢ Connect the 8 kHz signal source to the rear-panel EXT1 connector via a coaxial cable,

2. Slave synchronization to an external (64 kHz + 8 kHz) clock source. (The specified-bit-rate is
generated by an internal clock source.)

{64 kHz + BkHz)
clock

=5’ With a 25-pin cabie

- _.> Connect to the DUT
connector.

[ 7
.,_ :

© 0600 |4
1 {95
oY o) @ )@ [ <_:
o o
® (p%0) a

©
ENe @

¢ Connect the 64 kHz + 8 kHz signal source to the rear-panel EXT 2 connector via a coaxial cable.
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3. External clock source for send signal

sttt .

Clock 2N NN
(TTL level or 759ﬂ = i\?’}/) i
N - 25-pin
since wave) /

__\ Connecttothe
| ey DUT with a 25-pin

-table connector.

@.0-(
0

® ©
©EOHO OO

O

fo
]

[1] @@

S
S
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2.7 Outline of Measurement Operation

Before beginning measurements, first set the send and receive interface conditions for the DUT via the
INTERFACE screen. Then set the appropriate measurement conditions on the measurement screens

and initiate measurement.

POWER ON

J

~ ~ MODE~ -

Anritsu

DATA TRANSMISSION ANALYZER
MDG420A '
ANRITSU CORP.

SET TIME 90-06~14 23:01:40

(MORE} MO1
IN?ER— * '
FA E a
SO RD ST1 ST2 RS €S CD CI TI NS
103 104 113 114 115 3 %67 Tos 50 00 s 132 136
I A
S/R | ER :3] RS :l[NS:4
TIMING[CLOCK |BIT exT fr1
INTER- RATE | FREQ | INTER-
FACE SOURCE] FACE
UNITL ISTssp |INT  [1200 |SELF
SEND  |V.247 b/s
V.28
UNIT1 |ST/sSP 1200 B
RECEIVE |v.247 b/s
V.28
90-06-14 11:47:06
(MORE) MO
’ERRGR i BLT7 ELAY i ORD ” € ” Y
FREQENCY|[TIME RACE

AN

SO RD ST1 ST2 RI
103 104 113 114

RS Ci 7TI NS
115 108 107 106 106 EUQ 125 142 126

RROR-
S/R
ERROR COUNT ERROR RATIO  [PATTERN 2161
NORMAL  NO-SUP
01 0.00E-04 |psi5hr avto
CYC-ERR 1,0E-1
ES SES CH-ERR = SINGLE
ERR-INS BIT
0.00 0 {Error > BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TINE ~[UEAS~ MANUAL
DSPL WODE ELAPS[BUZ OFF _fssommes

v
$0-06-14 23.80 12

' MORE
B
MEAS YC-ERRI} CH-ERR OUT
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¢ Press[F2]to display the
INTERFACE screen.,

¢ Using the CURSOR, MODIFY, and F
(soft) keys, set the send and receive
interface conditions for the DUT.

‘@ After the cursor goes off, press the

appropriate I key to display the
desired measurement screen.

¢ The V.24/V.28 Unit can be used as
either the send or receive interface
unit 9 or as both.

Back screen key

. Next sereen key

# Using the CURSOR, MODIFY, and I
{soft) keys to set the send signal
conditions, measurement conditions,
ete. '

® After the cursor goes off, select
measurement start/stop, ete.

# [or an operational description of the
ERROR and other measurement
screens, refer to the MD6420A
operation manual.




2.8 INTERFACE Screen Composition
The composition of the INTERFACE screen is shown below:

S8 RD STi ST2 RT ER DR RS €S ¢D CI T¢I #§8 <w—p—P
103 104 113 114 115 108 107 105 106 106 125 142 1286
—— INTERFACE——
S/R |ER :} (RS :} [NS :} o l
TIMING CLOCK BIT : INT EXT Pi
INTER- RATE I FREQ - INTER-
FACE ® w % | SOURCE | FACE w
UNET4 . {ST/SP INT 11200 SELF
SEND V.24/ b/s
& WV, 28 ®, % .4 ®, x 3
UNIT4 ST/SP 1200
RECEIVE{V.24/ bs/s
@ _®V.28 *®, w, ® *®, ¥
90-06-14 11:44:28
(MORE) MO1
ERROR VOLT/ DELAY WGRD
FREQENCY TIME TRACE {-— -)
NO tabel Item Explanation Setting
@ Name of signal being | Displays names and connection circuit | X
monitored by LED numbers corresponding to signal lines
and alarm signals being monitored by
LEDs.
@ |S/R,SND,RCV |Signal line and alarm | Displays signal line and the alarm O
signal setting _ | signal setting
@ |SEND Send interface unit Displays number and name of unit &
INTERFACE setting selected as send interface
@ JRECEIVE Receive interface unit | Displays number and name of unit o
INTERFACE setting selected as receive interface
® Interface sefting item | Displays send/receive interface X
name setting item names
The settings depend on the selected
unit.
® Send interface settings | The send interface setting depend on O
-+ | the type of send interface being used.
@ Receive interface The receive interface settings depend O
settings on the type of receive interface being
used




2.9 V.24/.28 Unit Interface Conditions
The V.24/V .28 Unit interface conditions can be set on the INTERFACE screen as shown below:

(1)} Page 1

SO RD S$T1 ST2 RT ER DR RS €S €0 €I TI NS
103 104 113 114 115 108 107 105 106 100 125 142 126
~ = INTERFACE- ~
S/R [ER i1 [BS zi [NS :1
_ TIMING | crock  {BIT INT £XT 71 :
@ INTER- RATE FREQ INTER- & (5]
FACE . ‘SOURCE | FACE
o] S % 4 /f bW Mt ®
UNIT4  |ST/SP INT 1200 SELF
< SEND (1 V.24/ b/s B @
V.28
UNIT4  iST/SP 1200
RECEIVE|V.24/ b/s .
V.28
90-06-14 11:44:26
{MORE) MO1
ERROR NOLT/ BELAY WORD
FREQENCY | |TIME TRACE ¢+ -
(2) Page2
S/R ER :i RS :] |[NS 1!
DATA BARITY |sTOP SEND P2
INTER-  [LENGTH BIT CON-
FACE TROL
@ = X ®
UNITa s BIT | NoN t BIT  |ALWAYS
sEnD. lv.24/
@ V.28 -« i)
UNIT4 g BIT | now
RECEIVE|V.24/
V.28
30-06~14 11:45:01
(MORE} MO1
ERROR VOLT/ DELAY WORD
|FREQENCY | [TIME TRACE + _ -+

Note: These display examples assume that both the send and receive sides of the V.24/V.28 Unit
are being used. The display location of each item and the number of pages differ with the
type of interface unit.
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No. Label Name Send |Receive Explanation

@ |INTER- |Interface unit O O |Send/receive interface unit No. and
FACE name

@ |TIMING |[Send/receive signal O QO | Send and receive signal timing.

timing

@ |CLOCK | Type of send clock signal O Send clock signal source

@ |BIT Bit rate O (O | Clock bitrate when TIMING is
RATE ASYNC, ST/SP or ST1

® |INT Type of internal-cloek O Type of slave clock signal when
FREQ slave signal for send CLOCK @ issetto INT
SOURCE | signal

® |EXT Type of external-clock . O Type of external-clock input
INTER- |inputinterface for send interface when CLOCK @ is set to
FACE signal EXT '

@ |DATA Data length O O | Datalength (number of bits/datum)
LENGTH when TIMING @ is ST/SP

@ |PARITY |Parity O O | Parity when TIMING @ is ST/SP

@ |S8TOP Type of stop-bit O Type of stop-bit when TIMING @
BIT is ST/8P

® |SEND Type of send-signal O
CON- control
TROL

Subsequent items are set in accordance with the previously-set items.

The cursor skips over the display areas of items that cannot be set.
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2.10 Setting interface Conditions

1. Basic setting procedure
{ START ]
(1) (1)  When the CURSORE] key is pressed once in

the cursor-off state, the cursor is displayed in
Select th d :
eiect the sen the send interface setting area. Select the unit
corresponding to the required send interface
from the menu via the F (soft) keys.

(2) (2) When the CURSORY] key is pressed once
while in state (1) above, the eursor is displayed
in the receive interface setting area.

Select the receive interface unit with the F
(soft) keys, as described ahove.

interface.

Select the receive
interface.

{3 {3} -Operate the CURSOR, MODIFY, and F (soft)
keys to set or modify each interface item
currently being displayed.

Set each send/receive
interface item.

Allitems set?

No

4

Press{I"6] to display

items on the next page. (4) Press the[= displayed above [F6] on the menu

display. If it is not displayed, pressiCURSOR
OFF1 followed by [F6].

END

2-16




2. Simple setting procedure when using the same send/receive conditions

( START )

1) (1} Select the send interface unit as deseribed in
Select send interface step (1) of paragraph 1 above.
unit.
(2) {2} Operate the CURSOR, MODIFY, and F (soft)
Set all send interface keys to set or modify all the send interface
.o conditions.
conditions.
3} (3) Move the cursor to the receive interface unit

setting area and pressfMORE] to display the
next page of the menu. Press [F1] (SAME) to
set the receive interface conditions to the same
conditions as the send interface conditions.

Move the cursor to
receive interface unit
setting area and select
SAME from menu.

Modify receive

interface conditions?
{4) _ {4) Modify any necessary items as described in
Necessary receive step (2) above.
interface conditions are
set.
END
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2.11  Operation Procedure for setting V.24/V.28 Unit Send-condition

{ START )

INTERFACE

TIMING

TIMING?

ST1, ASYNC, ST/SP
CLOCK

CLOCK?

INT
BIT RATE Note

EXT

INT FREQ EXT
SOURCE INTERFACE

TIM@>

ST/SP ST1
DATA LENGTH ASYNC

PARITY

STOP BIT

SEND CONTROL

END

Note: From 50 to 20,000 b/s can be set in 5 bit/s steps

512, ST2(INV), RT




2.12 Operation Procedure for Setting V.24/V.28 Unit Receive-Conditions

{ STRAT )

INTERFACE

TIMING

TIMING ?

ST/S8P, ASYNC
BIT RATE

@

ST/8P
DATA LENGTH

PARITY

ASYNC
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2.13 Setting the Print Conditions for Interface Settings

The interface conditions can be printed by pressing [F6] (PRINT OUT) on page 2 of the INTERFACE
screen while the cursor is disabled.

A sample print out (in which the conditions are set in accordance with paragraph 2.9) is shown below.

/\\/

== INTERFACE ==
90-06-18 21:33:14
< SEND >
UNIT1 V.24/V.28
TIMING . ST/SP
CLOCK INT
BIT RATE 1206b/s
INT FREQ SELF
DATA LEN 8 BIT
PARITY NON
STOP BIT 1 BIT
SEND CTL ALWAYS
< RECEIVE >
UNIT1 V.24/V.28
TIMING ST/5P
BIT RATE  19200b/s
DATA LEN 8 BIT
PARITY NON

/—\/




2.14 Monitor LED Display

The statuses of the V.24/V.28 interface signal-lines can be monitored by the LEDs on any
INTERFACE or measurement screen.

GreenLEDs_
4 N
0 ¢ O O O ¢ o o cC O ¢ ¢
SO RD STL ST2 RT ER DR RS €S CD CI TI NS
108 104 113 114 115 108 107 105 106 109 125 142 126
-~ INTERFACE~ -
S/R [ER :{ |RS :4 |NS :¢
TIMING |CLOCK  |BIT INT EXT P1
INTER- RATE FREQ | INTER-
FACE SOURCE | FACE
UNIT&  |sT/sP | INT 1200 | SELF
SEND  |v.24/ b/s
V.28
UNITA  |sT/sp 1260
RECEIVE|v.24/ b/s
v.28
90-06-14 11:44:26
(MORE) MO1
ERROR VOLT7 BELAY WORD
FREQENCY | |riMe TRACE « >

The monitor LEDs indicate the status of the specified signal-line.

@

SD {CCITT Circuit No. 103/RS-232C, Cireuit name BA/25P Connector pin No.2]

Transmit (Send) data: A signal output from the MDO621A that monitors the transmission of
data

1: Lit, 0: Unlit
RD [CCITT Circuit No. 104/RS-232C, Cireuit name BB/25P Connector pin No.3]

Receive data: A signal input to the MD0621A that monitors the reception of data
1: Lig, 0; Unlit

ST1[CCITT Cireuit No. 113/RS-232C, Cireuit name DA/25P Connector pin No.24}

Transmit (Send) signal element timing: Signal element timing information output to DCE.
ON: Lit, OFF: Unlit

ST2 [CCITT Circuit No. 114/RS-232C, Circuit name DB/25P Connector pin No.15}

Transmit (Send) signal element timing: Signal element timing information input from DCE.
ON: Lit, OFF: Unlit

RT[CCITT Circuit No. 115/RS-232C, Circuit name DD/25P Connector pin No.17]

Receive signal element timing: Signal element timing information input from DCE.
ON: Lit, OFF: Unlit

ER[CCITT Circuit No. 108/RS-232C, Circuit name CIV25P Connector pin No.201

Data terminal ready: Monitors status of ER line.
ON: Lit, OFF: Unlit

DR [CCITT Circuit No. 107/RS-232C, Circuit name CC/25P Connector pin No.6]

Data set ready: Monitors status of DR line.
ON: Lit, OFF: Unlit
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RS [CCITT Cireuit No. 105/R8-232C, Circuit name CA/25P Connector pin No.4]

Request to send: Monitors status of RS line.
ON: Lit, OFF: Unlit

CSICCITT Cireuit No. 106/RS-232C, Cireuit name CS/25P Connector pin No.5]

Ready for send; Monitors status of CS line.
ON: Lit, OFF: Unlit

CD[CCITT Circuit No. 109/RS8-232C, Circuit name CF/25P Connector pin No.8]

Data channel received line signal detector: Monitors status of CD line.
ON: Lit, OFF:; Unlit

CIHCCITT Circuit No. 125/RS-232C, Circuit name CE/25P Connector pin No.22]

Calling indicator: Monitors status of CI line.
ON: Lights, OFF: Unlit

THCCITT Circuit No. 142/RC-232C, Cireuit name None/25P Connector pin No.25]

Test indicator: Monitors status of TI line.
ON: Lit, OFF: Unlit

NS[CCITT Circuit No. 126/R3-232C, Circuit name None/25P Connector pin No.11]

Seleet transmit frequency: Monitors status of NS line.
ON: Lit, OFF: Unlit




2.15 Setting the Signal-Line
The signal-lines of the V.24/V.28 Unit to be monitored can be set via any INTERFACE or

measurement screen.

& Setting items

ER Data terminal ready
RS Request to send
NS Select transmit frequency

® Operation for setfing (1)

Move the cursor to the

SO RD STt ST2 RT ER DR RS CS €3 CI TI NS
103 104 113 114 115 108 107 105 106 109 125 142 126
-~ ERROR-— .
S/R RS :1 NS :: <
<
ERROR COUNT ERROR RATIO PATTERN 216-1
e e o o e | NORMAL  NO-SUP
: PSL-THR AUTO
CYC-ERR 1.0E-1
ES SES CH-ERR  SINGLE
e o] o | ERRC S BIT
ERROR  BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME MEAS  MANUAL
T T T T TloseL mooe £LaPs | |Buz  oFF
 pyv—
90-06-18 14:33:17
1 (ON) 1 (OFF) (GPEN)
¢ Operation for setting (2)
Sb RD STi ST2 RT ER DR RS CS CB ¢I TI NS
163 104 113 134 115 168 107 105 106 108 125 142 126
-~ ERROR- -
S/R JER 1§ |RS :i |NS ::
ERROR COUNT ERROR RATIO PATTERN 276-1
e o o NORMAL NO-SUP
; PSL-THR AUTO
CYC-ERR 1.0E-1
Es SES CHERR SINGLE
e e e e ERRens BT
T ErRROR  BIT
BLK-LNG 1.0E1 BIT
CLOCK SLIP ELAPSED-TIME MEAS  MANUAL
T T T T T TloseL mooe Lass BUZ  OFF
Fsav moL
90-06-18 14:35:39
(MORE) MO3
ER RS NS '
OK/OFF ON/OFF ON/OFF

2
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signal-line setting
area of the screen and
specify ON/OFF/
OPEN.

Switch each signal
ON/OFF via the cursor
off menu of page 2 (or 3)
of each measurement
screen.

ON/QFF can also be
selected when the signal
line is set to OPEN
(F=xly.




2.16 Measurement Conditions (only items Unique to V.24/V.28 Unit)

2.16.1

Error measurement

As regards error measurements, the following measurement conditions and items are unique to the
V.24/V .28 Unit. Other items referred to as common items.

For a description of the common items and error measurement operations, refer to the MD68420A

operation manual.

(1) ERROR screen

SO RD ST1 STz RT
103 104 113 114 115
~ERROR-
f]s;n

ERROR COUNT

ERROR RATIO

2|6.94E-06
© 2.00 0
CLOCK SLIP

ELAPSED-TIME
DSPL MODE ELAPS

PATTERN 2
NORMAE N
PSL-THR Al
CYC-ERR
CH-E

RR
ERR-INS
ERROR
BLK-LNG
MEAS

BUZ_OFF o=t

MEAS

e
YC-ERR]i CH-ERR T

80-05-29 15 24 10
MCRE) MO
PRINT

(2) DISPLAY OF RESULTS screen

SG, RD STl S$T2 RT
103 104 113 114 115
-~ DISPLAY OF RESULTS™~
S/R
RROR 2|ERR RTQ 2.86E-06| PWL (sec 0
BLK-ERR Z{BLK RTQ 1.14E-05| PSL {sec 0 @
us 0 WS 6.00
SES 0] uSES ¢.00
DM 1 %0M  100.00
£S  2.00 %ES  20.00
EFS  8.00] %EFS  Eoloo
PSL-CNT 0] ELAPSED-TIME
CLK-SLIP 0 0:00:10
DSPL MODE ELAPS
90-05-28 15:24:31
MORE) MO
START START |[ START || PRINT
MEAS CYC-ERRIl CH-ERRI|  our

€y

@

Types of errors that can be

inserted

BIT: Bit error

Errors that can be

detected

BIT : Biterror

PARITY : Parity error

(valid for start/stop-sync,

parity)

Other measurable items

In addition te common

items such as ordinary

errors, block errors, and

error performance, the

following alarm items can

also be selected for

measurement:

PWL (sec): Power-off time

PSL (see) : Pattern syne-
loss time

@ Alarm generation times

None execept the common
items (PWL (sec) and PSL
(sec))




(3) CONDITION OF PRINT (INTERVAL) screen

= CONDITION OF PRINT (INTERVAL) -
INTERVAL DATA
ERROR DATA PRINT NO  THRESHOLD 0
PRINT INTERVAL 1 sec
CONTROL CONTINUOUS PRINT HNO

ALARM DATA

PSL (sec) PRINT YES -

90-05-29 .15:51:38

(4) CONDITION OF PRINT (PERIOD) screen

--CONDITION OF PRINT (PERIOD)--
PERIODIC / TOTAL DATA

ERROR DATA PRINT VYES BLOCK DATA PRINT VYES
Us %us PRINT YES SES %SES  PRINY YES
DM %DM PRINT YES ES %ES PRINT YES
EFS %EFS  PRINT VYES PSL CGUNT PRINY VYES

CLK-SLIP  PRINT YES

ALARM DATA

PWL (sec) PRINT YES  PSL (SEC) PRINT YES ~~—]

896~058-29 15:51:55

(5) CONDITION OF COLLECT screen

“~CONDITION OF COLLECT--

UNIT NO.3 AREA NO.1

COLLECT INVERVAL
£RROR  DATA COLLECT YES
PERIGD DATA COLLECT YES

ALARM

BATA
PSL(sec) COLLECT YES

90-0G5-29 15:54:24
(MORE) MG1

L see |l Meee 1™ seell Pminll “min I °
sec sec sec min min min

® Interval alarm data
Interval printing for
each alarm item can be
either enabled or
disabled.

@® Periodic alarm data
Periodic printing of each
alarm can either be
enabled or disabled.

Interval alarm data ecollection
control

Each interval alarm data
item can be selected or
deselected for data collection.




2.16.2 Voltage/frequency measurement
The following voltage/frequency measurement items are unigue to the V.24/V.28 Unit.

Other items are referred to as commmon items, For a description of the commeon items and the
voltage/frequency measurement items, refer to the MD6420A operation manual.

S RD STL STZ2 RY ER DR RS CS (€D CI TI NS
103 104 1313 114 115 108 107 105 106 109 125 142 126
© " VOLT/FREQUENCY- -~

S/R FER :4 [RS :1 [NS :}

@ »50 (V) ‘ PATTERN 216-1

HORMAL NO-SUP
-0.27

RT {KHz) GATE TIME 100ms
INTERVAL 0.5sec

1.20 LINE SELECT SIGNAL -€ —5

SAV RCL

90-06-15 05:15:17

(MORE) MO1
STARY ' PRINT
COUNT Ut

@ The voltage of any signal line being monitored by an LED can be selected for
measurement.

@ The frequency of any signal line being monitored by an LED can be selected for
measurement,




2.16.3 Line interval measurement

The following line interval measurement items are unique to the V.24/V.28 Unit. Other items are
referred to as common items. For a description of commeon items and line interval measurement
operations, refer to the MD6420A operation manual.

SD RD ST1 S$T2 RT ER DR RS €5 €D CI TI NS$
103 104 113 114 115 108 107 105 106 109 125 142 126
-—DELAY TIME--
S/R|C 11
| LINE INTERVAL .
© {ms)
LINE SELECT SIGNAL
0_0 START SD  OFF-ON
STOP  SD  ON-OFF @
SAV RCL
96-05-28 15:26:05
{MORE) MD1
STOP STOP PRINT
COUNT REPEAT oUT

@  Any signal line monitored by an LED can be selected as a START/STOP trigger.




2.16.4 Word trace
The following word-trace items are unique to the V.24/V.28 Unit,

The other items are referred to as common items. For a description of the common items and word-
trace operations, refer to the MD6420A operation manual.

S RD STt ST2 RT ER DR RS ¢S CD (€I TI NS
103 104 113 114 115 108 107 165 1068 109 125 142 126
~—WORD TRACE——
S/R jC i1
SEND
IOLE CODE 0000 00090 SEND DATA PRGM
WORD ADDRESS 4]
PATTERN 0111 1111
SEND METHOD MANUAL LENGTH 28YTE
TRACE
SYNC CODE XXXX XXXX TRACE 5tTor LINE - @
LINE SELECT SIGNAL 5D OFF-0N
ST0P OELAY 0BYTE
SAV RCL
90-05-29 15:126:54
{MORE) MO1
STQP STOP TRACE PRINT
SEND TRACE BISPLAY our

@ When the trace stop condition (I'RACE STOP) is LINE, any signal line being monitored
by an LED can be selected as the condition signal line.
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Initial Values for Interface and Measurement Settings

Initial values for interface and measurement settings unique to the V.24/V.28 Unit are shown below:

(1} Initialization is performed from the MODE screen
(2) The POWER is turned ON after being turned OFF when the V.24/V .28 Unit was not selected.

(3) The measurement screen displayed at the moment the POWER was turned OFF is not redis-
played when the POWER is turned back ON,

1. Interface settings items

No. tem Initial value

@ |[INTERFACE Send-interface unit conditions

@ |TIMING Send-signal generation timing ST1

@ {CLOCK Type of send-signal elock INT

@ |DATA BIT RATE Internal-clock frequency (bit rate) of send signal 1200b/s

@ JINT FREQ SOURCE Type of internal-clock slave send signal SELF

©® |EXTERNAL INTERFACE |Type of external-clock input interface for sending TTL

@ |DATA LENGTH Send data length 8 BIT

@ |PARITY Send-data parity NON

@ |STOP BIT Type of send-data stop bit 1 BIT

® |SEND CONTROL Send control signal ALWAYS
INTERFACE Receive-interface unit
TIMING _ Receive-signal timing RT
DATA BIT RATE Internal-clock frequency (bit rate) for receive signal | 1200b/s
DATA LENGTH Receive data length 8 BIT
PARITY Receive-data parity NON

2. Signal line setting items

No. ftem Initial value

® {ER OFF

@ |RS OFF

@ |NS OFF

2-29




3. VOLT/FREQ/COUNT measurement

No. ftem Initial value
@ Veoltage-measurement line name SD
@ Frequency-measurement line name/eount-signal SD
name
4. DELAY measurement
No. item Initial value
@ Measurement-start trigger signal SD
@ Trigger-signal start measurement condition 01
@ Measurement-stop trigger signal SD
@ Trigger-signal stop measurement condition 1—0
5. WORD TRACE measurement
No. Item Initial value
@ Trace-stop trigger line 8D
@ Trigger stop trace eondition 0->1




SECTION 3
APPLICATION

3.1 Introduction

This section describes the measurement procedure for a device under test (DUT). Measurement is
roughly divided into the following steps:

{ START )

Confirm that the V.24/V.28 Unit is
inserted into the MD8420A.

Connect the DUT to the V.24/V.28
Unit with the eonnection eable.

Turn ON the MD8420A power.

.1 Set the interface conditions via the
INTERFACE screen.

Switch to each appropriate
measurement screen and set the
measurement conditions.

> Refer to the MD8420A operation manual,

Start measurement.

END

The following procedure is used when setting the interface parameters for ST/SP measurements.




3.2 Setting the Interface-Conditions of Measurements via ST/SP (Start/Stop Sync.)

mode
Step Procedure Screen
1. | Set[POWER]to ON. The MODE screen is displayed.
2. | Press[F2L The INTERFACE screen is displayed.
3. | Move the cursor by pressing i once. The cursor is displayed at @ in the screen
below.
4. {Press{V.24/V.28]. V.24/V .28 is displayed at the receive,
INTER-FACE ®.
5. | Move the cursor by pressing once. The cursor is displayed at &.
8. | Press[V.24/V.28] V.24/V 28 is displayed at SEND, INTER-
' FACE ®.
7. | Move the cursor by pressing [P once. The cursor is displayed at ©.
8. | Press[i5]. ST/SP is displayed at SEND, TIMING©.
9. | Move the cursor by pressing [5] once. The eursor is displayed at ©.
10. |Press[F11. INT is displayed at SEND, CLOCK ©.
11. |} Move the cursor by pressing[B]once. The cursor is displayed at ®.
12. | Press[F1l 1200 b/s is displayed at SEND, BIT RATE ®.
13. | Move the cursor by pressing [B]once. The cursor is displayed at ©.
14, | Press{F1l SELF is displayed at SEND, INT FREQ
SOURCE ®.
15. | Move the cursor by pressing[S] once. The cursor is displayed at @.
16. {Press{Fé]once. INTERFACE screen P2 is displayed.
17. | Move the cursor by pressing [ once. The cursor is displayed at @.
18. | Move the cursor by pressing [Pl once. The cursor is displayed at @,
19. | Press[F4], The message “8 BIT” is displayed at SEND,
DATA LENGTH ®.
20. | Move the cursor by pressing [Blonce. The cursor is displayed at (.
21. | Press[F1]. NON is displayed at SEND, PARITY ©.
22. | Move the cursor by pressing once. The cursor is displayed at (.
23. | Press{F3]. The message “2 BI'T” is displayed at SEND,
STOP BITD.
24. | Move the cursor by pressing onee, The cursor is displayed at ®.




Step Procedure Screen
25. {Press[F1l ALWAYS s displayed at SEND, SEND
CONTROL®.
26. | Move the cursor by pressing [P once. The cursor is displayed at ©.
27. | Press [MORE] once. The next page of soft-keys is displayed.
28. | Press[Fi]. The same SEND and RECEIVE conditions
are set.
29. | Press[CURSORI. The cursor is turned OFF.
36. |1. Press[Fi]. The ERROR screen is displayed.
2. Press{F2L The VOLT/FREQ screen is displayed.
3. Press{F3l. The DELAY/FTIME screen is displayed.
4. Press{F4]. The WORD TRACE screen ig displayed.
SO RD ST1 STZ2 RT_ ER DR RS €5 CO CI TI NS
103 104 113 114 115 108 107 105 106 109 iP5 142 126
— -~ INTERFACE——
S/R JER tli RS :[iNS:§
TIMING|CLOCK |BIT INT EXT P1
INTER- RATE E% INTER-
FACE SQURCE; FACE
UNIT4 [ST/SP [INT 1200 SELF
SEND V.24/ b/s
V.28 © D ® ®
UNIT4 |ST/SP 1200
RECEIVE [V, 24/ b/s
V.28 ®

90-06-14 11:44:26

(MORE) 01
RROR  |WOLT/ _|BELAY  |WORD [ € I -y
FREQENCY, EIME i RA

INTERFACE screen P

SO RD ST1 $T2 RT ER DR_ RS €S €D CI_ TI NS
103 104 113 114 115 108 107 105 106 08 i25 142 126
-~ INTERFACE~~ _

S/R [ ER :1] RS :jNS:)
DATA_ [PARITY|STOP |SEND P2
INTER- [LENGTH BIT  ICON-
EACE TROL
UNIT4 |8 BIT [NON |1 BIT |AL-
SEND  |V.24/ WAYS
V.28 @ 8 0] @ ® .
- H
UNIT4 |8 BIT |NOW
RECEIVE {V.24/
I T

90-06-14 11:45:01
REY MG
ERROR LT/ ELAY ORD ! 4+ ] -»
EREQENCY|TIME RACE

INTERFACE screen P2

The procedures for performing measurements are given in the MD8420A operation manual.
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SECTION 4
SIMPLE OPERATION CHECKS

4.1 Introduction

This section deseribes how to make simple operation checks and verify that operation is correct when
the V_24/V .28 Unit is inserted info the MD8420A.

Simple operation checks consist of:

(1) Insertion state check

(2} Error-measurement by SELF Loop check

(3) Frequency-measurement by SELF Loop check




4.2 Insertion State Check

After turning the MDB420A power OFF, insert the V.24/V.28 Unit into the MD6420A rear-panel slots
and tighten the screws on the top and bottom of the unit.

Turn the MD6420 power ON and verify that the V.24/V .28 Unit is inserted properly, as follows:

{ START )

Turn ON MD6420A power.
Displays the TABLE OF UNITS The TABLE OF UNITS menu can be
screer. displayed on pages 2 to 4 of the MODE

screen provided that the cursor is off.
Press [F3] on the TABLE OF UNITS

-~ TABLE OF UNITS-~ screen.

SLOT INTERFACE EXT-fUNC TYPE

MALN MD6420A

UNIT1 DISTHN MDO630A

UNET2

UNIT3 V.35 MDOB21B

UNIT4 WV24/v28 MDOBZIA  E e Verify that the V.24/V .28

UNITB Unit is displayed for the unit

CNTLR GP-1IB in whose slot the V.24/V 28

00-06-14 11:45:50 Unit has been inse_zrted.

Display the INTERFACE screen and Return to the MODE screen by pressing
move the cursor to the RECEIVE [BACK SCREEN]. Then press [F2]
INTERFACE field. (INTERFACE).

When the INTERFACE screen is
displayed, press the CURSOR[A] key to

D RD Ti T RT ER DR_R 0 I TI_ W
103 104 113 114 155 108 107 105 106 100 125 142 126 | display. The cursor at the RECEIVE
S/R | ER 1l RS :1INS+1 INTER-FACE field.
TIMINGIcLock [BIT  [INT  [ExT_ fPt
INTER- RATE | FREQ | INTER-
FACE SQURCE] FACE
UNIT4 [sT/sP JINT  |1200 |seLr
SEND .24/ b/s
-
1260 =
'RECEIVE b/s :

g
UNIT3 | GNiT4 L T—— i i
Verty ha V.24 28 Ui
is displayed at the unit No.
in whose slot the V.24/V.28
Unit has been inserted.

END
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4.3 Confirming Error Measurement by SELF LOOP

Step Procedure Screen
1. | Set[POWER]to ON. The MODE screen is displayed.
2. |Press[F2]. The INTERFACE screen is displayed.
3. | Move the cursor by pressing [A] once. The cursor is displayed at ®.
4. [Press{V.24/V.28]. V.24/V 28 is displayed at RECEIVE, INTER-
_ FACE®.
5. | Move the cursor by pressing [/ once. The cursor is displayed at ®.
6. | Press[V.24/V.28]. V.24/V.28is dispiayed at SEND, INTER-
FACE ®.
7. | Move the eursor by pressing[®] once. The cursor is displayed at ©.
8. | Press[F5). ST/SP is displayed at SEND, TIMING ©.
9. | Move the cursor by pressing 3] once. | The cursor is displayed at ©.
10. |Press[F1L INT is displayed at SEND, CLOCK ©.
11. | Move the cursor by pressing[®] once. The cursor is displayed at ®.
12. |Press[F1]. 2400 b/s is displayed at SEND, BITRATE ®.
13. | Move the cursor by pressing i once. The cursor is displayed at ®.
14. PressiFil SELF is displayed at SEND, INT FREQ
SOURCE ®.
15. | Move the cursor by pressing [2]once. The eursor is displayed at @.
16. | Press[F8l. The second page of the INTERFACE screen
is displayed,
17. | Move the cursor by pressing[A once. The cursor is displayed at ©.
18. | Move the cursor by pressing[®]once. | The cursor is displayed at &,
19. | Press[F4). 8 BiT is displayed at SEND, DATA
LENGTH ®.
20. [ Move the cursor by pressing [ once. The cursor is displayed at @.
21. |Press{F1]. NON is displayed at SF;ND, PARITY .
22. Mové the cursor by preséing once. The eursor is displayed at (D.
23. |Press[F3]. 2 BIT is displayed at SEND, STOP BIT Q).
24. | Move the cursor by pressing[3] once. The cursor is displayed at ®.




No. Step Procedure Screen

Screen

25. [ Press{F1}L

26. | Move the cursor by pressing [&] once.

27. | Press [MORE] once.

28. | Press[F2].

29. |Press[CURSOR OFF].

36. |Press[IF1].

ALWAYS is displayed at SEND, CON-TROL
®. '

The cursor is displayed at ©.

The next page of the soft-key menu is
displayed.

The same SEND and RECEIVE interface
conditions are set and SELF-Loop is
displayed at the RECEIVE INTER-FACE ©.

The cursor is turned QFF,

The ERROR screen is displayed.

Before setting SELF Loop

SD_ R STLi 5T2 RT_ER DR_ RS (S cI kS RD STi ST2 RT_ER DR_BS ¢S €D CI T NS
103 194 113 1 4 115 108 107 165 106 109 iz5 142 126 193 104 113 114 115 108 107 105 if6 108 125 142 126
=~ TRTERFACE- ~ INTERFACE™ -~
S/R:ER 3 RS :i|mses B B5/R | ER 11l RS zy|NS:y
TIMING{CLOCK |BIT £XT PL. DATA_ |PARITY|STOP |SEND P2
INTER- RATE ra&g INTER- INTER- ILENGTH BIT CON-
EACE SQURCE{ FACE FACE . 1801
UNIT2 iST/SP {INT 1200 | SELF UNITZ 8 BIT |NON 1 BIT |ALL~
SEND v, 24/ b/s 4SEND .24/ WAYS
V.28 @ & @ & & o] V.28 © @ @ 9} ®)
UNITZ [RT UNIT2
RECEIVE |V, 24/ RECEIVE {V.247
I V.28 @) v, 28 O

§G-06~15 ()2:2.’9!3I
[

FRRDR ] LT/ ELAY ORE
REQERCY[T IME RACE

4

90-95- 15 92 30 18

RRGH TLT7 ELAY G
lEnEgENgviEma IERA§£ ” I

After setting SELF Loop

SD_RD ST1 ST2 RT ER DR RS (S €0 CI TI NS SO RD  ST1 8TZ RT_ €R OR_RS CS_ CD €I TI NS
103 164 1 3 14 5 !.G 107 105 106 109 125 142 126 103 104 113 1314 115 108 107 145 108 168 125 142 126
NTERF, CE ~~ INTERFACE~—
S/R I ER :1] RS :y|NS:} S/R | ER il 85 :ifKS::
TIMING {CLOCK (BIT INT XT P1 DATA PARITY|STOP SERD P2
IRTER- RATE FREE INTER- INTER~ |LENGTH BIT COR-
FACE SQURCE| FACE FACE TROL
GNIT2 {ST/SP JINT 12G0 SELF UNITZ |8 BIT |[NON i BET JALL-
SEND vV, 24/ b/s SEND v, 24/ WAYS
V.28 V.28 _
Yy
SELE $T/88 £200 SELF 8§ BIT [NONW B
IRECEIVE LGP b/s lRECEIVE LGP
90-05+-15 02:32:00- 90-06-15 02:32:38

R 1
ERROR |fGLT/  |[PELAY ORD « 5
G 30 A |

FRROR CLT/ ELAY ORD
FREGENCY TIME RACE

K




Step Procedure Screen

31. | Move the cursor by pressing [P| three times. |The cursor is displayed at @.

32. | Press([F5]. 21 15-1is displayed at PATTERN @.
33. | Move the cursor by pressing[¥] six times. The eursor is displayed at ®.

34. |Press[F1l BIT is displayed at ERROR ®.

35. | Move the cursor by pressing [ twice. The cursor is displayed at ©.

36. {Press[F1]. ' MANUAL is displayed at MEAS ©.
37. |Press{CURSOR OFFlL The cursor is turned OFF.

38. | Press[F1l. : Measurement starts.

Normally, MEAS is displayed at ® and
errors are not counted. (0 is displayed at
ERRORCOUNT @.)

39 | Press[F5]once. “1” is displayed at ERROR COUNT @. (The
number of errors displayed corresponds to
the number of time [F5] is pressed.)

SD RD STL STZ RT ER DR_ RS €S CD CI TI NS
103 104 113 114 115 {68 107 105 106 100 125 142 126
~~ERROR~ =
S/R RIS :1
®
ERROR COUNT ERROR RATIO PATTERN 2t11-1 ¥
e e e s o o e e e o e e NORMAL  NG-SUP
© PSL-THR AUTO
CYC-ERR 1.0E-1
ES SES CH-ERR SINGLE
b e s e e o e e o wd CAR-INS BIT
ERROR  BIT
—IBLK~LNG 1,0F1 BI
CLOCK SLIP ELAPSED-TIME  [MEAS  MAN{AL
DSPL MODE ELAPS|BUZ OFF  pecemesm
SAV RCL
_ 90~04-25 15:12:33
MORE ) MO1
STRRT START || START || PRINT
MEAS YC-ERAI} CH-ERR Ut

Check method

¢ When measurement starts correctly as described at Step 38 and 0 is displayed at ERROR
COUNT, operation is normal.

¢ When ERROR COUNT corresponds to the number of times [F5] (START CH-ERR) is pressed
at Step 39, operation is normal. '




4.4 Confirming Frequency Measurement by SELF LOOP

Step Procedure Screen

1. | Set[POWER]to ON. The MODE screen is displayed.

2. |} Press[F2]. The INTERFACE screen P1 isdisplayed.

3. | Move the cursor by pressing & once. The cursor is displayed at @ in the sereen
below.

4. | Press{V.24/V.28]. V.24/V.28 is displayed at RECEIVE, INTER-
FACE ®.

5. | Move the cursor by pressing once. The cursor is displayed at ®.

6. | Press[V.24/V.28], V.24/V 28 is displayed at SEND, INTER-
FACE®.

7. | Move the cursor by pressing once. The cursor is displayed at ©.

8. |Press|[F3l 8T1 is displayed at SEND, TIMING ©.

9. | Move the cursor by pressing[2] once. The cursor is displayed at ©@.

10. |Press[F1]. INT is displayed at SEND, CLOCK ©.

11i. | Move the cursor by pressing once. The cursor is displayed at .

12. | Press{F1lL 1200 b/s is displayed at SEND, BIT RATE ®.

13. | Move the cursor by pressing once. The cursor is displayed at &.

14. |Press[F1}], SELF isdisplayed at SEND, INT FREQ
SOURCE ®.

15. | Move the cursor by pressing Bl once. The cursor is displayed at @&.

16. |Press[F6]. Interface conditions are displayed on the
measurement screen P2.

17. |Move the cursor by pressing [Blonce. The cursor is displayed at ®.

18, | Press{F1l. ALWAYS is displayed at SEND, CON-TROL
®.

19. | Move the cursor by pressing[Plonce. The cursor is displayed at ©.

20. | Press [MORE]once, The next page of the soft-key menu is
displayed.

21. ] Press[i'2]. The same send and receive interface
conditions are set and SELF-LOOP is
displayed at the RECEIVE, INTERFACE ©.

22. | Press[CURSOR OFF]. The cursor is turned OFF,

23. {Press[F1]. The ERROR screen is displayed.




Step Procedure Screen
SD_RD ST1 ST2Z RT ER ODR_RS €S D CI Tt NS ; SD_ RD ST: ST2 AT DR_BRS CS CD CI TI N§
103 104 113 114 138 108 107 105 106 109 125 142 126 103 104 ii3 114 115 108 107 105 108 109 125 42 126
==~ INTERFACE~ — s — INTERFAC
S/RJER : 4] RS :ifNS:y S/R ER:{RS:LNS:{
TIMING|ELOCK {BET INT EXY 71 DAYA PARITY|STOQP SEND P2
INTER- RATE SRES INTERH THTER- FLENGTH BET COH -
FACE SQURCE| FACE FACE TROL
UNITZ :ST/sp |INT 12G0 SELF UNIT4 |8 BIT [NON 2 BIT {ALL-
lSEND V.24/ /s lSEND V.24/ WAYS
V.28 @) © @ ® @ ' V.28 © 8 @
UNI¥2 |RT UNIT4
RECEIVE iv,. 24/ RECEIVE V.24/
V.28 @) 1 V.28 QO

oLt/ ELAY ORD 1 &
REQENCY; [t IME RA

SG-08-15 82:29:40
Y

90-06-1% §2:30: 2?

[

Faaoa IDLT/ ELAY E“
FREQERCY| [T IME RACE

After setting the SELF LOOP mode

D RD TL T AT 8 D 1 TI N RD STL ST2 RT ER DR RS CS ng
103 104 113 114 118 198 107 105 106 108 126 142 126 303 io04 113 114 136 EDB 167 i6& 166 109 125 162 126

== TRTERFACE- ~INTERFACE"

S/RPER LIRS :|NS:; S/RFER D[RS :}{NS:y
TIMING [CLOCK {817 ex1 [l DATA ISARITY|SIGP |SEND sz

INTER- RATE |FReg | INYER- INTER- [LENGTH 81T | on-

FACE SQuRcs] Face FACE TROL

UKIT2 [ST/SP LINT |12 ELF kT2 |8 BIT [NoN |2 BIT |ALL-
SEND V. 24/ s b/ga s SEND V. 24/ - WAYS

V.25 _ vz

SELF S7/sp 1200 SELF 8 BIT !nON
IRECEIVE 1.002 /s RECEIVE ;LCOP

MOR
ERAOR ¥ DELAY ORD e -+ [ERROR 0LT/ ELAY ORD
G 536l S O 30 50

24.

25.

28.
27.
28.
29.
30.

31.

890-06-15 02: 32'3!90

90-06-15 02:32:3
MO
- 4

Move the cursor by pressing [Blthree times.

Press [F51

Move the cursor by pressing [S]once.
Press [F11.

Move the cursor by pressing Blonce.
Press [F11.

Press [CURSOR OFF].

Press[F1].

The cursor is displayed at ®.

RT is displayed at frequency measurement
signal-line @,

The cursor is displayed at ©.

100 ms is displayed at GAME TIME ©.
The cursor is displayed at (D.

0.5 sec is displayed at INTERVAL @.
The cursor is turned OFF.

Measurement starts
(.20 (kHz) is displayed at ©@.)




Step

Procedure Screen

§) RD STY STZ2 RT ER ODR_ RS

€S CD CI TI NS
103 104 113 114 115 108 107 105 106 109 125 i42 126
VOLT/FREQUENCY— -

S/R| ER :{| RS :I{NS:|
B (V) PATTERN 276-1
~0.27 NORMAL NO-SUP
or T TR T
a8eC
© 1.20| i1 strect 33&ac

SAV RCL
90-06-15 05 15:17

(MO MO
g

T

Check method

¢ When measurements are performed correctly and “1.20 kHz” is displayed at Step 38
operation is normal.




4.5 Check the Output Level

#® Connection

MD6420A Osciiloscope
EVE | Vo| 215V Probe

A I

3t07kG

PSS

S

Oscilloscope: frequency range > 200 MHz

A: TO DCE 253-Pin Connections Pin: No.2 (5D},
No.4 (RS), No.11 (NS), No.20 (ER), No.24 {ST1)

& Setting the interface display

SEND
INTERFACE (V.24 V.28
TIMING : 8T1
CLOCK (INT
BIT RATE 11200 b/s

INT FREQ SOURCE : SELF
SEND CONTROL  : ALWAYS

® Setting the error measurement display
PATTERN  1:1

® Setting the signal-line
ER:ON(1),RS:ON(1),NS:ON(D)

@ Qutput level

As regards the 3 to 7 k() unbalanced duty resistor, a voltage drop of more than 5 V but less than
15 V must oceur,

4.9,







SECTION 5
REMOTE CONTROL

5.1 Overview of Remote Control

The MD6420A Data Transmission Analyzer can also be used to perform measurements via a remote
controller (Anritsu Packet V, IBM-PC, NEC PC-9801 (Japan), ete.) when either of the following two
Remote Control Units are used.

® MDO0620A GP-IB Remete Control Unit
¢ MD0620B R5-232C Remote Control Unit.
The MD6420A can be used to remotely control measurements made by the V.24/V.28 Unit.

This section describes items that are unique to a V.24/V.28 Unit being used for remote-control
measurements.

For a description of MD6420A common commands, sample programs, etc., refer to the MD6420A
operation manual,

The following are described in each paragraph of this section:

5.2 Control Command Table
(1) INTERFACE screen
{(2) ERRORscreen
(3) VOLT/FREQUENCY secreen
(4) DELAY TIME sereen
(5) WORD TRACE screen

5.3 Response Data Table

For a detailed description of each command, see Appendix B. For a detailed description of the response
data, see Appendix C.




5.4 Control Command Table

(1) INTERFACE screen-1

ftem to be set Co:::;nd Parameter Page
Inserted unit No. (send) suT O0to5 B-2
Send-interface unit condition SUN to 14 B-2
Send-signal generation timing SMD 0,3t07 B-3
Type of send-signal clock SCK 0,1 B-5
Frequency of internal send clock SBR 50 to 20000 B-5
Type of internal-clock slave send signal IFS Gto3 B-6
Type of external-clock input send interface ElI 0,1 B-86
Send-data length SDL 5t08 B-7
Send-data parity SPR Oto 2 B.7
Type of send-data stop bit 58P Gto2 B-8
Send control signal CT g, 1 B-8
No. of inserted unit function (receive) RUT Otob, 16 B-9
Receive interface unit conditions RUN 0to 14, 255 B-9
Receive signal generation timing RMD 0,3t06 B-10
Freqguency of internal receive clock RBR  50to 19200 B-11
Receive-data length RDL 5t08 B-11
Receive-data parity RPR Oto2 B-12
Line to be monitored MSL Oto4 B-12
Signal line to be monitored scT n gtg 5 12 B-13
Send signal line SCS o g’tg’z 12 B-13
Receive signal line SCR n gtgz 12 B- 14




(2) ERROR screen

Command

Setting item name Parameter Page
Measured result display selection (Top left side) DSA 0toll, 15t0 20 B-15
Measured result display selection (Top right side) DSB Gtoll, 15020 B-16
gé[(tia:)sured result display selection (Middle left DSC 0to11, 15 to 20 B.17
g;lgg)sured result display selection (Middle right DSD 0to 11, 150 20 B-18
i\ggg)sured result display selection (bottom left DSE 0tol1, 15 t0 20 B-19
Alarm output data format specification OFA 0,1 B-20




(3) VOLT/FREQUENCY screen

Setting item Command Parameter Page

name
Voltage measurement line VM 0to12 B-20
Frequency measurement line FM Oto12 B-21




{4) DELAY TIME screen

Command

Setting item name Parameter Page
Start line SAL  |n i 0tol2, 13 B-21
m 0,1
: n O0to12, 13 .
Stop line SOL o 0,1 B-22




{5} WORD TRACE screen

Setting item Command Parameter Page
hame
Trace stop line SL : g“;m B-22




5.5 Response Data Table

(1) INTERFACE screen

Setting item Cog:::and Parameter Page
Contests output request DO? C-2







SECTION 6
PRINCIPLES OF OPERATION

6.1 Receiver/Driver

6.1.1 Receiver

Figure 8-1 shows an input-cireuit block diagram. The signal lines that use this type of cireuit are listed
below:

RD, 8T2,RT,C5,DR,CD,CL, TI

75189 or equivalent

Fig. 6-1 Input-Circuit Block Diagram

The inpu$ conditions conform to CCITT recommendation for V.28 interfaces. When the voltage at
point A is less than —3 V, the signal is said to be in the binary “1” state. When the voltage (VA) is
greater than + 3V, the signal is said to be in the binary “0” state.

In the control line and timing circuits, when the voltage (VA) is more than +3 V, the signal is said to
be “ON”. Conversely when less than - 3 V, the signal is said to be “OFF”.

Table 6-1
-\ VA< -3V VA> -3V
Data eircuit : 1 0
Control and timing circuits OFF ON

6.1.2 The V.28 driver _
Figure 6-2 is the biock diagram for the output cireuit. The only V.11 signal lines that can be output are

SD, 8T1, RS, ER and NS.
+5Y - ) (

75188 or equivalent

Fig. 6-2 Output-Circuit Block Diagram

The output conditions conform te CCITT recommendations for V.28 interfaces.

As regards the 3 to 7 kQ unbalanced duty resistor, a voltage drop of more than 5 V but less than 15 V
must oceur,




6.2 Connecting Circuits

M

(2)

SD [CCITT Circuit No. 103/RS-232C, Circuit name BA/25P Connector pin No.2]
Direction: Towards DCE

(a) Used to transmit to one or more remote data stations via a data channel,

(b} Used to convert to DCE during maintenance testing via DTE control,

or

{c) Used for programming serial automatic calling routines for DCE or control,

Data signals generated by DTE are converted to DCE by this circuit.

RD [CCITT Circuit No. 104/RS-232C, Circuit name BB/25P Connector pin No.3]
Direction: From DCE

Signal generated by DCE,
{a) Used to respond to data channel tracking signals which are received from remote data
stations,

(b) Used to respond to DTE maintenance tests,
Response signal is transferred to DTE iva this cireuit. or

(c} Signal generated in response to serial automatic calls to the DCE by a program from the
DTE, :

Response signal is transferred to DTE via this cireuit.

Note: Receive conditions for maintenance test signal are specified by circuit 107.

(3)

(4)

(5)

(6)

(7}

ST1 [CCITT Circuit No. 113/RS-232C, Circuit name DA/25P Connector pin No.24]
Direction: Toward DCE

The signal from this circuit provides signal element timing information to the DCE. This signal
has equal ON and OFF intervals and switches from ON to OFF at the midpoint of each signal as
specified for cireuit 103.

ST2 [CCITT Circuit No. 114/RS-232C, Circuit name DB/25P Connector pin No.15]
Direction: From DCE

The signal from this circuit provides signal element timing information to the DCE. This signal
has equal ON and OFF intervals, and is generated such that OFF to ON switching of Circuit 114
oceurs in synchrony with Circuit 103.

RT [CCITT Circuit No. 115/RS-232C, Circuit name DD/25P Connector pin No.17]
Direction: From DCE

The signal from this circuit provides signal element timing information to the DCE, The signal
has equal ON and OFF intervals and switches from ON to OFF at the midpoint of each signal
element as specified for circuit 104,

ER [CCTT Circuit No. 108/RS-232C, Circuit name CD/25P Connector pin No.20]
Direction: Towards DCE
This signal is used to control signal eonversion and switching to a DTE line or device.

The ON state indicates that 2 DTE line or device is in use and that all DCE signals need to be
converted appropriately. The DTE and DCE elements can only be connected after being
converted exfernally.

The DTE ON state for cireuit 108/2 is used any time data reception is expected to occur.

The OFF state is entered after all data has been transferred to circuit 103, cireuit 118 or any
other appropriate circuit. At that moment, DCE signal conversion is disabled.

DR [CUTT Circuit No. 107/RS-232C, Circuit name CC/25P Connector pin No.6)
Direction: F'rom DCE




This signal indicates whether or not DCE conversion is effective, When eircuit 142 is OFF or not
in use, signal conversion is enabled as indicated by the ON state of circuit 107. This indicates
that DCE conversion in preparation for reception of the control signals from the DTE has
occurred.

When cireuit 142 is ON, the ON state of circuit 107 can be used during maintenance testing to
verify that the receive data signal is converted from DCE to DTE. When circuit 106 is ON, the
ON state of circuit 107 can be used to verify that sequential self-calling programs or data signals
are executed in the DCE mode.

‘When circuit 106 is OFF, the OFF state of circuit 107 indicates that the:
{a) DCE cannotconvert and transfer data '
(b} DCE has detected an impasse relative to the circuit network or DCE convertions, or

(¢} The DCE has detected on unconnected digplay located remotely or in the cireuit network.

Note: When referring to paragraphs (b} and (c) above within the DCE recommendations, consulf

®

(9)

the appropriate agencies for user rights and information regarding these functions.
RS [CCITT Circuit No. 105/RS$-232C, Circuit name CA/25P Connector pin No.4)
Direction: Towards DCE

This signal contrels the sending of data on a DCE channel. In the ON state, data are sent on the
channel by the DCE. In the OFF state, data transfers to circuit 103 are completed, after which
data transmissions on the channel by the DCE are disabled.

CS [CCITT Circuit No. 106/RS-232C, Circuit name CS/25P Connector pin No.5]
Direction: From DCE

This signal indicates that the DCE is ready to receive data sent on the data channel and can be
used during maintenance checks of the DTE control.

The ON state indicates that the DCE is ready to receive data sent by the DTE, The OFF state
indicates that the DCE is not ready to receive data send by the DTE.

{10) CD [CCITT Circuit No. 109/RS-232C, Circuit name CF/25P Connector pin No.8]

Direction: From DCE

This signal indicates whether or not the signal received on the data receive channel is within the
range specified by the related DCE recommendation.

The ON state indicates that the data signal lines between the DCE and DTE are OK and
changing in acecordance with the program or serial automatic calling DCE. The OFF state
indicates that the receive signal is not in range.

{11) Ct [CCITT Circuit No. 125/RS-232C, Circuit name CE/25P Connector pin No.22]

Direction: From DCE
This signal indicates that the DCE has received a non-calling signal.

The ON state indicates that a non-calling signal has been received and vice-versa. The OFF state
may also oceur during breaks in non-cailing signal pulse modulation.

(12) Ti [CCITT Circuit No. 142/RS-232C, Circuit name None/25P Connector pin No.25]

Birection: From DCE
This signal indicates whether or not maintenance is in progress.

The ON state indicates that a maintenance test is in progress so that neither the DCE nor the
DTE can be used to send data remotely.

(13) NS [CCITT Circuit No. 136/RS-232C, Circuit name None/25P Connector pin No.11]

Birection: Towards DCE
Signals on this circuit are used to control the response times of the DCE receiver.

The ON condition of circuit 136, instructs the DCE receiver to prepare itself to detect rapidly the
disappearance of the line signal (e.g., by disabling the response time circuitry associated with

6-3




circuit 109). After the received lien signal falls below the threshold of the received line signal
detector, the DCE will:

1}  turn OFF circuit 109, and

2) prepare itself to detect rapidly the appearance of a new line signal (e.g., by resetting the
receiver timing recovery circuitry).

Once turned ON, circuit 136 may be turned OFF after one unit interval and must be turned OFF
after circuit 109 is turned OFF. Circuit 136 shall be OFF at all other times.

After the voltage of the receive line signal falls below the threshold value of the receive line
signal detector;

(a) Cireuit 109 of the DCE is turned OFF,

Circuit 136 is turned OFF again only after 1 unit interval has elapsed (since it was turned
ON} and only after circuit 109 has been turned OFF. Otherwise, circuit 136 is always OFF.




6.3 Send Timing

6.3.1 The ST1 mode

When the ST1 sync mode is selected, the ST1 signal is used as the master clock source for the

MD6420A.

Figure 6-3 shows the block diagram for ST1 and SD, while Fig. 6-4 illustrates the phase relationship.

DCE (modem)

v
=
-

A

L]

DTE (MD6420A)
rgg
{11 p |
s
I
—
T
STH
E - Master
clock source

Fig. 6-3 Block-Diagram for ST1 and SD

S I o 0 N O

sD

X

X

X

X

6.3.2 The ST2 mode

Fig. 6-4 Phase Relationship

When the ST2 sync mode is selected, the ST2 clock s

signal.

upplied by the DCE is used as the send timing

Figure 6-5 shows the block diagram for ST2 and SD, while Fig. 6-6 illustrates the phase relationship.

DTE (MD6420A)}

<11 b

5T2

DCE (modem)

SD 5D

] ]

-

T

ST2 ST2

ek R T
T T T

Master clock source

Fig. 6-5 Relationship Between ST2 and SD
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;
b X X X X X
Fig. 6-6 Phase Relationship

6.3.3 The ST2 mode
When the ST2 mode is set, the inverted ST2 clock is used as the send timing signal.

Figure 6-5 again shows the block diagram for ST2 and SD while Fig. 6-7 illustrates the phase
relationship.

LT LT LT

o X X X X X X
Fig. 6-7 Phase Relationship

6.3.4 The ASYNC mode

When the asynchronous mode is set, the MD6420A internal clock is used for both send and receive
timing.

Figure 6-8 shows the block diagram for SD, RD and the master clock source.

DCE {modem) DTE (MD6420A)

g

.

. i
RD RD \

PE-’-DIWM—»-

Master clock source

Fig. 6-8 SD, RD and the Master Clock Source Block Diagram




6.3.5 The ST/SP made

When the start/stop mode is set, the MD6420A internal clock is used as both the send and receive
clock.

Figure 6-9 shows the block diagram for SD, RD and the master clock souree.

DCE (modem) DTE (MD6420A)
D Sb
:|< L= p&=——
T

[
T

RD
_B.? N Master clock source
. gl S
T — ‘:/
'}
*

Fig. 6-9 SD, RD and the Master Clock Source Block Diagram

6.3.6 The RT mode

When the RT synchronous mode is used, the RT (receive timing) clock supplied by the DCE is used as
the send timing signal.

Figure 6-10 shows the block diagram for RT and SD while Fig, 6-11 shows the phase relationship.

DCE (modem) DTE (MD6420A)
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Fig. 6-10
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6.4 Receive Timing

6.4.1 The RT mode

When the RT synchronous mode is selected, the RT clock supplied by the DCE is used as the receive
timing signal.

Figure 6-12 shows the block diagram for RT and RD while Fig. 6-13 shows the phase relationship.

DCE (modem) DTE (MD6420A)

[ 18

Y

LB

'y RT T e
== ] y RT
==

Master clock source

Fig. 6-12 RT and RD Block Diagram

L L L LT

RD Y Y X XX

(RD is sampled at those time intervals indicated by the ] mark)

Fig. 6-13 Phase Relationship Between RT and RD

6.4.2 The RT mode
When the RT synchronous mode is set, the inverted RT clock is used as the receive timing signal.

Figure 6-12 shows the block diagram for RT and RD while Fig. 6-14 shows the phase relationship.

RO _ X X X X X X

{RD is sampled at those time intervals indicated by the | mark)

Fig. 6-14




6.4.3 The ST maode

When the ST synchronous mode is set, the MD8420A internal clock is used as both the receive and
send timing signal.

Figure 6-15 shows the block diagram for ST1, 8D, and RD. Figure 6-16 shows the block diagram for
ST2, 8D, and RD. Figure 6-17 shows the phase relationship between ST, SD, and RD.

DCE (modem) DTE (MD6420A)
D SD
> 1
- [ 1 D
T Send timing ST1
RD RD
m -
 d at W 2|
m Receive timing ST
ST1 ST1 1
E 3 L.r: £ | Master clock source
e
Fig. 6-15 SD and RD Block Diagram
DCE (modem) DTE (MD6420A)
1< i | ) :
T Send timing ST2
RD RD
3 =N Bl
T Receive timing ST
Master clock source
$T2 T2
L] ezl
Nl :
Fig. 6-16 ST2 and SD, RD Block Diagram

T L L L L]

RD __ X X X X X

(RD is sampled at the time intervals indicated by the | mark)

Fig. 6-17 Phase Relationship Between ST, SD and RD
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6.5 Start/Stop Synchronization
In the synchronous start/stop mode, synchronization is established by inserting date between the start

and stop bits.
7 t

The figure below shows the format of the bit pattern.

By

~
@ Start bit @ Data bits @ Paritybit @ Stop bit
@ Start bit
A single 0 hit is inserted at the beginning of each data transmission to indicate the start of data
transmission.
@ Data bit

A bit length of 5 to 8 bits can be set as the length of the data code.
The codes below correspond to the data bit lengths.

B-bitlength ...... Baudo$ code
6-bitlength ...... EBCD code
T-bitlength ...... ASCII code
8-bitlength ...... EBCDIC code
@ Parity bit
Bit for detecting errors. It can be set to ODD or EVEN polarity or it can be disabled.
@ Stop bit
Th;sbbit is added to the end of each transmitted byte. The number of added bits can be set to 1, 1.5
or 2 bits.
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'6.6 Send Control

This paragraph describes the relationship between signal lines RS and CS when CS-ON is set via the
SEND CONTROL interface setting.

The MD6420A RS is a signal line used to request data transfers to the modem. When the RS signal is
received, the modem sends the carrier signal to the cireuit to which the MD8420A is connected After
the carrier signal output by the modem has stabilized, CS is turned ON.

After CS has been turned ON, the pattern to be measured is sent by the MD6420A to the measuring
instrument,

MDe420A modem
RS ON
i Carrier
¢S ON /_\_/‘
DATA

Fig. 6-18 RS and CS ON State

MDB420A modem

RS OFF

Fig. 6-19 RS OFF State

Note: In the CS-ON mode, the CS signal line of the send unit (V.38 in this case) can be measured.
(the CSline of the send unit enters a state in which it can be monitored by an LED.)
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6.7 Self Loop Mode

In this mode, cutput data are looped back as input so that instrument self-checking can be performed.

sSD

RD s K e

ER =

DR <=—— P

RS 3

S = 1 X

ST1

or . x:Open

Fig. 6-20 Connectionsin the Self-Loop Mode
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APPENDIX A
MENU REFERENCE

V.24/V.28 INTERFACE UNIT




1 V.24/V.28 Interface Unit Menu Reference

o I nocursor is displayed -~ See paragraph 1.1.

See paragraph  See paragraph  See paragraph  Seeparagraph  See paragraph  See paragraph
i.17. 1.3. 1.4, 1.5. 1.6. 1.7.

AN I I A

s R ST1 STE RT ER B RS ¢S5/ €O €I T NS
103 104N\ 113 114 115 108 107 105 i0p 108 125 142 i28 /

~ INTERFRCE- ~
S/R |ER :¢ \Rs 3 NS ;] ji’ /
TIMING | CLOCK  [BIT INT EXT Pt
INTER- RATE[  |FREQ /| INTER-
FACE SOURCE /] FACE
See paragraph UNITL  |ST/SP | INT 1200 |SELF . /
h SEND  [v.24/ b/s
v.28 _
See paragraph UNITL  [sT/sP 1200
' RECEIVE|V.24/ b/s
V.28
90-06-11 17:05:51
(MORE) MO1
ERROR VoLT/ BELAY WORD
FREQENCY || |TIme TRACE + i
¥ 4
See paragraph See paragraph
113, 1.14.

See paragraph  See paragraph  See paragraph  See paragraph
1.8, 19. 1.10. 1.1

A ) 4 i

st RD sTt stz RT ER Jor RS ¢sfeo ¢ 1L ws
103 104 113, 144 115 108 [107 105 104 100 125 f42 126
= INTERFACE~—
S/R|ER 11 YRS 1 NS ) /
DAFA PARITY | STop SEND p2
INTER-  {LENGTH BIT CON-
FACE TROL
UNITL |2 BIT NON 1BIT  |ALL-
SEND  |V.247 WAYS
v.28
UNITL |8 BIT KON
RECEIVE|V.24/
V.28
90-06-11 17:05:51
_ (MORE) MO1
ERRGR VOLT7 BELAY WORD
FREQENCY || ITIME TRACE + >
b
Y \

Seeparagraph  See paragraph
1.15. 1.16.

Note: When the send and receive interface units differ, the cursor position changes.




1.1 Menu for function selection

Cursor position

Cursor not displayed

Label

None

Qutline

Funetion selection menu on INTERFACE screen

Function key labels and explanations:

ERROR

VOLT/
FREQENC

DELAY
TIME

WORD
TRACE

|

PRINT
ouT

[+ ]

When pressed, the ERROR screen is fetched.

Error measurement is performed via the ERROR screen.

© When pressed, the VOLT/FREQUENCY sereen is fetched.
The voltage and frequency of each signal line on the receive side are measured

-}

via the VOLT/FREQUENCY screen.

When pressed, the DELAY TIME sereen is fetched.

The time difference between transitions in the levels of 2 signal lines or the
transmission delay time can be measured via the DELAY TIME screen.

When pressed, the WORD TRACE screen is fetched.

The send pattern is set and receive data are traced via the WORD TRACE

sereen.

When pressed, the screen scrolls to the left (previous page).

© When pressed, the screen scrolls to the right (next page).

[+]

When pressed, the INTERFACE screen settings are printed.




1.2 Menu for setting the send interface unit conditions

Cursor position Sets send interface unit conditions

Label

INTER -FACE
(SEND)

Cutline Sets the send interface unit conditions

Function key labels and explanations:

XXXXXXX slot 5.

° When pressed, the screen scrolls to the right (next page).

UNIT 1 ° When pressed, the send interface unit is set to the interface unit inserted in

XXXXXXX slot 1.

UNIT 2 ¢ When pressed, the send interface unit is set to the interface unit inserted in
XXXXXXX siot 2.

UNIT 3 ° When pressed, the send interface uni$ is set to the interface unit inserted in
XXXXXXX slot 3.

UNIT 4 © When pressed, the send interface unit is set to the interface unit inserted in
AXXXXXX slot 4.

UNIT 5 © When pressed, the send interface unit is set to the interface unit inserted in




1.3 Menu for setting generation timing of the send signal

Cursor position

Sets send signal generation timing

Label

TIMING (SEND;)

Qutline

Sets send signal generation timing

Function key labels and expianations:

ASYNC

ST/SP

ST1

ST2

ST2
(INV)

RT

© When pressed, the send signal is generated asynchronously.

L+]

(Start/Stop).

When pressed, the send signal is generated in accordance with ST/SP

© When pressed, the send signal is generated in accordance with the internal

clock.

© When pressed, the send signal is generated in accordance with the ST2 signal.

° When pressed, the send signal is generated in accordance with the inverted

ST2 signal.

Q

© When pressed, the screen scrolls to the right (next page).

When pressed, the send signal is generated in accordance with the RT signal.




1.4 Menu for type of send signal clock setting

Cursor position Sets send signal elock Label | CLOCK (SEND)

Qutline Enables/disables generation of send signal by clock.

Function key labels and explanations:

INT © When pressed, the internal clock provides the send elock signal

EXT © When pressed, the external input clock provides the send clock signal,
{Clock input from EXT1 connector)

© When pressed, the screen scrolls to the right (next page).




1.5 Menu for send internal clock frequency setting

Cursor pasition

Sets send internal clock frequency

Label

BIT RATE
(SEND)

Qutline

Sets send internal clock frequency

Function key labels and explanations:

12800
b/s

2400
b/s

4800
bh/s

8600
b/s

14400
b/s

192600
b/s

© When pressed, the send internal clock frequency is set to the 1200 bfs.

° When pressed, the send internal clock frequency is set to the 2400 b/s.

L+l

When pressed, the send internal clock frequency is set to the 4800 b/s.

© When pressed, the send internal clock frequency is set to the 9600 b/s.

© When pressed, the send internal clock frequeney is set to the 14400 b/s.

<

[+

When pressed, the screen serolls to the right (next page).

When pressed, the send internal clock frequency is set to the 19200 b/s.

©  Clock frequencies of 50 to 20000 b/s can be set via the DATA MODIFIER key.




1.6 Menu for setting the send internal-clock slave signal

Cursor position

INT FREQ

Sets send internal-clock slave signal Label SOURCE (SEND)

Qutline

Sets the internal clock slave signal

Function key level and explanations:

SELF

EXT1 8k

EXTZ
64k+8

RD 8k

o

When pressed, the send internal-clock slave signal is set for internal self
oscillation.

When pressed, the send internal-clock slave signal is set to the 8k clock input
from EXT1 connector.

When pressed, the send internal-clock slave signal is set to the 64k + 8k clock
input from EXT2 connector.

When pressed, the send internal-clock slave signal is set to received-signal.

When pressed, the screen scrolls to the right (next page).

1.7 Menu for setting the send external-clock input interface

Cursor position

EXT INTER-
FACE (SEND)

Sets send external-clock input interface Label

Cutline

Sets the signal convention for send signals input from the EXT1 connector.

Function key label and explanations:

TTL

75 Q

o

When pressed, the send external-clock input interface uses a T'TL signal
convention. '

When pressed, the send external-clock input interface uses a since wave (75 Q)
signal convention.

When pressed, the screen serolls to the right (next page).




1.8 Menu for send data length setting

" DATA LENGTH

Cursor position Sets send data length Label (SEND)
Qutline Sets send data length
Function key labels and explanations:

5 BIT © When pressed, the length of the send data byte is set to 5 bits.

& BIT © When pressed, the length of the send data byte is set to 6 bits.

7 BIT ° When pressed, the length of the send data byte is set to 7 bits.

8 BIT © When pressed, the length of the send data byte is set to 8 bits.

© When pressed, the screen scrolls to the right (next page).

1.9 Menu for setting the parity of the send short-frame pattern
Cursor position | Sets send short-frame pattern parity Label } PARITY (SEND)

Outline

Sets send short-frame pattern parity

Function key labels and explanations:

| NON

ODD

EVEN

© When pressed, the send short-frame pattern does not use a parity bit.

® When pressed, the send short-frame pattern parity is set to odd parity.

© When pressed, the send short-frame pattern parity is set to even parity.

° When pressed, the screen scrolls to the right (next page).




1.10 Menu for setting the send data stop bit

. TOP BIT

Cursor position Sets type of send data stop bit Label (SSEND)
Outline Sets type of send data stop bit
Function key labels and explanations:

1 BIT © When pressed, 1 data stop bit is used.

1.5 BIT ® When pressed, 1.5 data stop bits are used.

2 BIT © When pressed, 2 data stop bits are used.

© When pressed, the sereen scrolls to the right (next page).
1.11 Menu for controlling the send signal
- . . SEND CON-

Cursor position Sets sending of the send signal Label TROL (SEND)

Qutline

Controls sending of the send signal

Function key labels and explanations:

ALLWAYS

C-ON

© When pressed, the send signal is continuously sent.

° When pressed, the send signal is sent only when the C signal is ON.

° When pressed, the screen scrolls to the right (next page).
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1.12 Menu for setting the receive interface unit condition

. . h . Label INTER-FACE
Cursor position Sets regelve interface unit abe (RECELIVE)
Outline Sets the receive interface unit condition
Function key labels and explanations:
UNIT 1 © When pressed, the receive interface unit is set to the interface unit inserted in
XXXXXXX slot 1.
UNIT 2 ° When pressed, the receive interface unit is set to the interface unit inserted in
XXXXXXX slot 2,
UNIT 3 ° When pressed, the receive interface unit is set to the interface unit inserted in
XXXXXXX slot 3.
UNIT 4 ° ‘When pressed, the receive interface unit is set to the interface unit inserted in
XXXXXXX slot 4.
UNIT 5 ° When pressed, the receive interface unit is set to the interface unit inserted in
KXXXXXXK . slot 5.
SAME ° When pressed, the same receive and send interface conditions are set.
SELF © When pressed, the receive interface unit is set to the SELF LOOP mode.

LOOP

°

When pressed, the screen serolls to the right (next page).
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1.13 Menu for setting generation timing of the receive signal

Cursor pasition

Sets receive signal generation timing

Label

TIMING
(RECEIVE)

Outline

Sets receive signal generation timing

Function key labels and explanations:

ASYNC

ST/SP

ST

RT .

RT
(INV)

© When pressed, the receive signal is generated asynchronously.

¢ When pressed, the receive signal is generated in accordance with ST/SP

(Start/Stop).

° When pressed, the receive signal is generated in accordance with the internal

clock.

© When pressed, the receive signal is generated in accordance with the RT

signal.

© When pressed, the receive signal is generated in accordance with the inverted

RT signal.

© When pressed, the screen scrolls to the right (next page).

A-12




1.14 -Menu for setting the receive internal clock frequency

Cursor position

L. . {BIT RATE
Sets receive internal clock frequency Label (RECEIVE)

Outline

Sets receive internal clock frequency

Function key labels and explanations:

1200
b/s

2400
h/s

4800
b/s

9600
b/s

14400
b/s

19200
b/s

° When pressed, the receive internal clock frequency is set to 1200 bi/s.

© When pressed, the receive internal elock frequency is set to 2400 bys.

Q

When pressed, the receive internal clock frequency is set to 4800 b/s.

© When pressed, the receive internal clock frequency is set to 9600 b/s.

° When pressed, the receive internal clock frequency is set to 14400 b/s.

-]

When pressed, the receive internal clock frequency is set to 19200 b/s. -

]

When pressed, the screen scrolls to the right (next page).

© Clock frequencies of 50 to 19200 b/s can be set via the DATA MODIFIER key.
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1.15 Menu for setting the byte length of the receive data

Cursor position Bets receive data length Label g&%%i"\?;&i‘ﬂ
Qutline Sets the receive data length
Function key labels and explanations:

5 BIT © When pressed, the length of the receive data byte is set to 5 bits.

6 BIT © When pressed, the length of the receive data byte is set to 6 bits.
7 BIT ® When pressed, the length of the receive data byte is set to 7 bits.
8 BIT °

When pressed, the length of the receive data byte is set to 8 bits.

(=]

When pressed, the screen scrolls to the right (next page).

1.16 Menu for setting the parity of the receive short-frame pattern

. . ] PARITY

Cursor position Sets receive shortwfran}e pattern parity Label (RECEIVE)
Outline Sets the receive short-frame pattern parity
Function key labels and explanations:

NON ° When pressed, the receive short-frame pattern parity does not use a parity bit.

-.0DD © When pressed, the receive short-frame pattern parity is set to odd parity.

FVEN ® When pressed, the receive short-frame pattern parity is set to even parity.
® When pressed, the screen scroils to the right (next page).
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1.17 Menu for setting the signal-line

Cursor position

Sets signal-line contents

Label

EACH SIGNAL
LINE

| Outline

Sets/resets the signal-line

Function key labels and explanations:

T (On)

l
(OFF)

(OPEN)

¢ ‘When pressed, the signal-line is'set to ON.
© When pressed, the signal-line is set to OFF.

¢ When pressed, the signal-line is set to QPEN.
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2 ERROR Screen

¢ If no cursoris displayed —————> See paragraph 2.1.

S¢ RD 8T1 ST2 RT ER DR RS £S5 CBb CI TI NS
i03 164 113 1i4 115 108 107 105 106 109 125 142 126

== ERROR-~
5/R ER :} IRS :] [NS :|
See paragraph 2.2, - ERROR COUNT HERROR RATIO PATTERN 2186-1
R e s o o o e e B3 ]| e s s i e e o o ] WORMAL - NO-SUP
\\\*hnmﬁﬂ_‘~ﬁ_“‘; PSL~THR AUTO
CYC-ERR 1.0E~6
Pes CTIsES CH-ERR  REPEAT
_________ o e ] ERATINS BIT
ERROR BIT
BLK~LNG 1.0E1 BIT
| CLOCK SLIP ELAPSED-TIME MEAS REPEAT
e smme o e 0:01:00
DSPL MODE ELAPS BUZ QFF I
SAV RCL
90-04~23 17:49:18
(MORE) MD1
START START START START PRINT
MEAS COLLECT CYC-ERR CH-ERR out
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2.1 Menu for function selection

Cursor position

Cursor off Label | None

Qutline

Menu for selecting ERROR screen functions

Function key iabels and explanations:

° The menu displayed on page 3 (MO3) is shown below:;

SEND-ER
ON/OFF

RECV-ER
ON/OFF

ER
ON/OFF

SEND-RS
ON/OFF

RECV-RS
ON/OFF

RS
ON/QFF

SEND-NS
ON/OFF

RECV-NS
ON/OFF

NS
ON/OFF

° The send signal line (ER) ON/OFF key is displayed when the send and receive

interfaces are different.
This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (AIS) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (ER) ON/OFF menu is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The send signal line (RS) ON/OFF key is displayed when the send and receive
interfaces are different,.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (RS) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggied. Whenitis pressed if it is ON, it is turned OFF and if it is
QOFF, it is turned ON.

The send signal line (RS) ON/OFF key is displayed when the send and receive
interfaces are the same.

This key is toggled. When iti is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The send signal line (NS) ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is furned OFF and if it is
OFF, it is turned ON.

The receive signal line (NS) ON/OFT key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (NS} ON/OFF menu is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.
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2.2 Menu for selecting measured-results to be displayed

Cursor position Sets measured-results item

Label

None

Qutline Sets the measured-results to be displayed

Function key labels and explanations:

¢ The menu displayed on page 4 {(MO4) is shown below:

PWL(sec)

PSL(sec)

° When pressed, the PWL (sec) measured-resuit is displayed.

°© When pressed, the PSL (sec) measured-result is displayed.
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3 DISPLAY OF RESULTS Screen

¢ If no cursoris displayed —— See paragraph 3.1.

SO RD ST4 ST2 RT ER DR RS (3 CD €I YI NS
103 194 113 114 116 108 {07 105 106 109 125 142 12§
~—DISPLAY OF RESULTS--
8/R JER :I |RS | {NS :|
ERROR G [ERR RT0O 0.0DE-05 PWEL(sec) 8
BLX-ERR 0 [BLK RT0 0.00E-04 PSL(sec) 0
us 0 %US 0.00
3ES 0 #%SES 0.00
oM 0 %0M 0.00
ES 0.00 %ES 0.60
EFS 1.00 %EFS 100.00
PSL-CNT 0 [ELAPSED-TIME
CLK-SLIP 0 6:00:01
DSPL MODE ELAPS
90-04-23 13:42:34
{MORE} M01
START START START PRINT
MEAS CYC-ERR CH~ERR ouT
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3.1 Menu for function selection

Cursor position

Cursor off Label | None

Qutline

Menu for selecting display items for DISPLAY OF RESULTS screen

Function key labels and explanations:

° The menu displayed on page 2 (MO2)} is shown below:

SEND-ER
ON/OFF

RECV-ER
ON/OFF

ER
ON/OFF

SEND-RS
ON/OFF

RECV-RS
ON/OFF

RS
ON/OFF

SEND-NS
ON/OFF

RECV-NS
ON/OFF

NS
ON/OFF

¢ The send signal line (ER} ON/OFF key is displayed when the send and receive

interfaces are different.
This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (ER) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (SA) ON/OFF menu is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The send signal line (RS} ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (RS) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (RS) ON/OFF key is displayed when the send and receive
interfaces are the same,

‘This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The send signal line (NS) ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (NS} ON/OFF key is displayed when the send and
receive interfaces are different,

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON. :

The signal line (NS) ON/QFF key is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON,




4 VOLT/FREQUENCY Screen

* If no Cursor is displayed ——————3 See paragraph 4.1.

See paragraph 4.2.

See paragraph 4.3.

SO RD ST1 ST2 RT ER DR RS €S €D CI TI - NS
103 104 113 114 115 108 107 106 106 108 125 142 126
-~ VOLT/FREQUENCY- ~ RECY

SND |ER :i [RS :i [NS :}
RCV [ER :L [RS 13 [NS :}
) (v) PATTERN 2716-1
NORMAL NO-SUP
0.03
SD (KHz) | GATE TIME 100ms

INTERVAL 0.5sec
LINE SELECT RECV

START
COUNT

SAV RCL
90-04-23 20:37:35
{MORE} MO1

PRINT
out




4.1 Menu for functiorn selection

Cursor position

Cursor off Label } None

Qutline

VOLT/FREQUENCY screen functions selection menu

Function key labels and explanations:

¢ The menu displayed on page 2 (MO2) is shown below:

SEND-ER
ON/OFF

RECV-ER
ON/OFF

ER
ON/OFF

SEND-RS
ON/OFF

RECV-RS
ON/OFF

RS
ON/OFF

SEND-NS
ON/OFF

RECV-NS
ON/OFF

NS
ON/OFF

The send signal line (ER) ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it ig
OFF, it is turned ON.

The receive signal line (ER) ON/OFF key is displayed when the send and
receive interfaces are different,.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON,

The signal line (ER) ON/OQFF key is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The send signal line (RS} ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled, When if is pressed, if it is ON, it is turned OFF and ifit is
OFF, it is turned ON.

The receive signal line (RS) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, ifitis ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (RS} ON/OFF key is displayed when the send and receive
interfaces are the same. :
This key is toggled. When it is pressed, if it is ON, it is turned OFF and ifit is
OFF, it is turned ON.

The send signal line (NS) ON/OFF key is displayed when the send and receive
interfaces are different. '
This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is

OFF, it is turned ON.

The receive signal line (NS) ON/OFF key is displayed when the send and
receive interfaces are different. .

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (NS) ON/OFF key is displayed when the send and receive
interfaces are the same.

This key is toggled. When itis pressed, if it is ON, it is turned OFF and if it is
QFF, it is turned ON.
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4.2 Menu for selecting signal-Line for voltage measurement

Cursor position

Selects voltage-measurement signal line Label

None

Qutline

Selects the voltage-measuremeht signal line

Function key labels and explanations:

Sh

RD

ST1

ST2

RT

ER

DR

RS

CS

Cb

CI

11

NS

° SDisselected as the voltage-measurement signal line.

L]

RD is selected as the voltage-measurement signal line.

4]

ST1 is selected as the voltage-measurement signal line.

° BT2 is selected as the voltage-measurement signal line.

]

RT is selected as the voltage-measurement signal line.

© ERisselected as the voltage-measurement signal line.

Red

DR is selected as the voltage-measurement signal line.

<&

RS is selected as the voltage-measurement signal line.

[+

CSis selected as the voltage-measurement signal line.

Q

CD is selected as the voltage-measurement signal line.

© Clis selected as the voltage-measurement signal line.

[+]

Tl is selected as the voltage-measurement signal line.

Q

NS is selected as the voltage-measurement signal line.




4.3 Menu for selecting the signal-line for frequency measurement

Cursor position

Selects frequency-measurement signal line

Label

None

Qutline

Selects the frequency-measurement signal line

Function key labels and explanations:

SD

RD

ST1

ST2

RT

ER

DR

RS

)

Cb

€l

TI

NS

° SDisselected as the frequency-measurement signal line.

L]

-]

<

L]

o

=]

-]

<

[+]

L]

[+

[+]

RD is selected as the frequency-measurement signal line.

ST1 is selected as the frequency-measurement signal line.

ST2 is selected as the frequency-measurement signal line.

RT is selected as the frequency-measurement signal line.

ER is selected as the frequency-measurement signal line.

DR is selected as the frequency-measurement signal line.

RS is selected as the frequency-measurement signal line.

CS is selected as the frequency-measurement signal line.

CD is selected as the frequency-measurement signal line.

Clis selected as the frequency-measurement signal line.

TTis selected as the frequency-measurement signal line.

NS is selected as the frequency-measurement signal line.




5 DELAY TIME Screen

e ifno cursorisdisplayed ——————> See paragraph 5.1.

SB RD 8TL S8T2 RT ER BR RS (5 (DO CI TI NS
103 104 113 114 115 108 107 105 106 100 1256 142 126
~ DELAY TIME~™

S/R |ER :} RS :1 INS :i

LINE INTERVAL

(ms)
- — v~ — o —— LINE SELECT SiGNAL e S@ paragraph 5.2.
START SD =T |

STOP SO dad

™ See paragraph3.3.

SAV RCL

80-04-23 13:59:57

(MORE) MO1
START START PRINT
COUNT REPEAT out




5.1 Menu for function selection

Cursor position

Cursor off Label | None

Qutline

DELAY TIME screen functions selection menu

Function key labels and explanations:

° The menudisplayed on page 2 (MO2) is shown below:

SEND~ER
ON/OFF

RECV-ER
ON/OFF

ER
ON/OFF

SEND-RS
ON/OFF

RECV-RS
ON/OFF

RS
ON/OFF

SEND-NS
ON/OFF

RECV-NS
ON/OFF

NS
ON/OFF

The send signal line (ER) ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (ER) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (ER) ON/OFF key is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The send signal line (RS) ON/OFF key is displayed when the send and receive
interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
QFF, it is turned ON.

The receive signal line (RS) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed ifitis ON, it is turned OFF and if it is
OFF, it is turned ON.

The signal line (RS) ON/OFF menu is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and ifitis
OFF, it is turned ON.

© The send signal line (NS) ON/OFF key is displayed when the send and receive

interfaces are different.
This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

The receive signal line (N8) ON/OFF key is displayed when the send and
receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFFT, it is turned ON.

The signal line (NS} ON/OFF menu is displayed when the send and receive
interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.




5.2 Meénu for identifying the signal line to be used as the start trigger in fine-
transition delay measurements

Cursor position

Selects the signal line to be used as the start-
trigger when measuring the time difference | Label | START
between signal transitions.

Outline

Selects the signal line to be used as the start-trigger when measuring the time
difference between signal transitions.

Function key labeis and explanations:

SD

RD

ST1

ST2

RT

ER

DR

RS

CS

CD

CI

TI

NS

° When pressed, SD is selected as the signal line to be used as _;he start-trigger

when measuring the time difference between signal transitions.

When pressed, RD is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, ST1 is selected as the signal line to be used as the start-trigger

' when measuring the time difference between signal transitions.

When pressed, ST2 is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, RT is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, ER is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, DR is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, RS is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, CS is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, CD is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, ClLis selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, Tl is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.

When pressed, NS is selected as the signal line to be used as the start-trigger
when measuring the time difference between signal transitions.




5.3 Menu for identifying the signal line to be used as the stop trigger in line
transition delay measurements

Selects the signal line to be used as the stop trigger

P . ops Label | STOP
in signal line transition measurements

Cursor position

Selects the signal line to be used as the stop trigger when measuring the time

Outline difference between signal transitions.

Function key labels and explanations:

° When pressed, SD is selected as the signal line to be used as the stop trigger
SD when measuring the time difference between signal transitions.

© When pressed, RD is selected as the signal line to be used as the stop trigger
RD when measuring the time difference between signal transitions.

° When pressed, ST1 is selected as the signal line to be used as the stop trigger
ST1 when measuring the time difference between signal transitions.

° When pressed, ST2 is selected as the signal line to be used as the stop trigger
572 when measuring the time difference between signal transitions.

© When pressed, RT is selected as the signal line to be used as the stop frigger
RT when measuring the time difference between signal transitions.

® When pressed, ER is selected as the signal line to be used as the stop trigger
ER when measuring the time difference between signal transitions.

® When pressed, DR is selected as the signal line to be used as the stop trigger
DR when measuring the time difference between signal transitions.

© When pressed, RS is selected as the signal line to be used as the stop trigger
RS when measuring the time difference between signal transitions.

° When pressed, CS is selected as the signal line to be used as the stop trigger
(8 when measuring the time difference between signal transitions.

¢ When pressed, CD is selected as the signal line to be used as the stop trigger
CD when measuring the time difference between signal transitions.

© When pressed, Cl is selected as the signal line to be used as the stop trigger
CI when measuring the time difference between signal transitions.

° When pressed, Tl is selected as the signal line to be used as the stop trigger
TI when measuring the {ime difference between signal transitions.

° When pressed, NS is selected as the signal line to be used as the stop trigger
NS when measuring the time difference between signal transitions.




6 WORD TRACE Screen

e ¥ no cursoris displayed -—————» See paragraph 6.1.

S RD ST1 ST2 RT ER DR RS (€S €O CI TI NS
103 1064 113 114 115 108 107 185 106 -109 125 142 - 126
~=~WORD TRACE-— SEND.

SND  JER :] RS :I NS :p |
RCV IER :| RS 4 INS :}
SEND
IDLE CODE 0000 0000 SEND DATA PRGM
WORD ADDRESS 0
PATTERN 1110 0011
SEND METHOD MANUAL LENGTH 2BYTE
L} See paragraph 6.2
TRACE
SYNC CODE XXXX XXXX TRACE STOP LIN/
LINE SELECT SIGNAL SD —0N
STOP DELAY 0BYTE
SAV RCL
90-04-23 20:43:05
{MORE) MO1
START | START TRACE PRINT
SEND TRACE DISPLAY ouT




6.1 Menu for function selection

Cursor position

Cursor off Label } None

Outline

WORD TRACE screen functions selection menu

Function key labels and expianations:

¢ The menu displayed on page 2 (MO2) is shown below:

SEND-ER
ON/OFF

RECV-ER
ON/OFF

ER
ON/OFF

SEND-RS
ON/OFF

RECV-RS
ON/OFF

RS
ON/OFF

SEND-NS
ON/OFF

RECV-NS
ON/OFF

NS
ON/OFF

When pressed, the send signal line (ER) ON/OFF menu is displayed when the
send and receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

| When pressed, the receive signal line (ER} ON/OFF menu is displayed when

the send and receive interfaces are different,
This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

When pressed, the signal line (ER) ON/OFF menu is displayed when the send
and receive interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

When pressed, the send signal line {RS) ON/OFF menu is displayed when the
send and receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON,

When pressed, the receive signal line (RS) ON/OFF menu is displayed when
the send and receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

When pressed, the signal line (RS) ON/OFF menu is displayed when the send
and receive interfaces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
QOFF, it is turned ON.

When pressed, the send signal line (NS) ON/OFF menu is displayed when the
send and receive interfaces are different.

- This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is

OFF, it is turned ON.

When pressed, the receive signal line (NS) ON/OFF menu is displayed when
the send and receive interfaces are different.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON.

When pressed, the signal line (NS) ON/OFF menu is displayed when the send
and receive inter{aces are the same.

This key is toggled. When it is pressed, if it is ON, it is turned OFF and if it is
OFF, it is turned ON, :




6.2 Menu for setting the signal line to be used as the trace-stop trigger

Cursor position

Sets TRACE STOP to LINE and moves to next

. Label
item.

None

Qutline

Sets the trace stop trigger signal line

Function key label and explanations:

SD

RD

ST1

ST2

RT

ER

DR

RS

CS

CD

CI

TI

NS

¢ When pressed, SD is set as the trace-stop trigger signal line

When pressed, RD is set as the trace-stop trigger signal line
When pressed, ST1 is set as the trace-stop trigger signal line
When pfessed, ST2 is set as the trace-stop trigger signal line
When pressed, RT is set as the trace-stop trigger signal line
When presse&, ER is set as the trace-stop trigger signal line
When pressed, DR is set as the trace-stop trigger signal line
When pressed, RS is set as tﬂe trace-stop trigger signal line
When pressed, CS is set as the trace-stop trigger signal line
When pressed, CD is set as the trace-stop trigger signal line
When pressed, Clis set as the trace-stop trigge; signal line
When pressed, T1is set as the trace-stop trigger signal line |

When pressed, NS is set as the trace-stop trigger signal line
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APPENDIX B
COMMAND DEFERENCE
EXTERNAL CONTROLLER




SUT INTERFACE screen

Sets insert unit No. (send)

Format | SUT n f:;ggaeter 0to5
< Details >
Switches the send insert unit.
n : UnirNo,
0 THROUGH
1 Unit No. 1
2 Unit No. 2
3 Unit No. 3
4 Unit No. 4
5 Unit No. 5
SUN : INTERFACE screen

Sets send interface unit conditions

Format JSUN n faarZSQEter Oto 14

< Details >
Specifies the send interface unit.
When the type of interface unit is specified, the slot No. in which this interface unit is inserted

will be read automatically.




SMDb INTERFACE screen

Sets send signal generation timing

Format | SMD n Range-re 0,3,4,5,6,7
<Petails>
Selects the method to be used to generate the send signal.
n : Signal generation timing method
0 ST1
3 ST2
4 5T2 (INV)
5 ASYNC
8 ST/SP
7 RT

Note: Set the send and receive timing parameters for DCE/DTE connections in the following

order:
DTE send Send timing Receive timing
TO ST1 ST1 RT
DCE sT2 ST2 RT
TO ST1 ST1 RT
DTE ST2 sTI ST




SCK INTERFACE screen

Sets the type of send signal clock

Format |SCKn 'f:rzg:\eter Otol
< Details >
Switches the send signal clock.
n : Clock

0 INTERNAL
1 EXTERNAL

Note: This can be set only when the send signal is generated in the ASYNC, ST/SP on ST1
modes.

SBR INTERFACE screen

Sets the send frequency for the internal elock

Format |SBRn rorameter 150 t0.20000

< Details >
Sets the send frequency for the internal clock.
® The frequency can be set from 50 to 20000 Hz.
Note: This can be used to set only the send frequency of the INTERNAL clock.




IFS INTERFACE screen

Sets the source to which the internal-clock send signal is to be slave-synchronized

Format {IFSn rP:;greneter 0to3
< Detaiis >
Switches the frequency source used for slave synchronization.

n : Frequencysource
0 SELF
1 EXT1 8k
2 EXT2 64k + 8k
3 RD 8k

Note: This can be set only when an INTERNAL send signal clock is used.

El INTERFACE screen

Sets the type of send external-clock input interface

Parameter

Format |EIn range

0,1

< Details >

Switches the type of send external-clock input interface.

n : Type of external-clock input signal
TTL '
1 75Q

Note: This can be set only when an EXTERNAL send signal clock is used.




SDL INTERFACE screen

Sets length of send data byte

Format | SDLn f:;ggaeter 5t08
< Details >
Sets the length of the send data byte.
a : 5 B5BIT
& 6BIT
T TBIT
8 8BIT

Note: This can be set only when ST/SP is used to generate the send signal.

SPR INTERFACE screen

Sets send short-frame patiern parity

Format | SPRn remometer fotoz
< Details >
Switches the send short-frame pattern parity.
n Parity
] NON -
1 OoDD
2 EVEN

Note: This can be set only when the send signal is generated by the ST/SP signal.




sSSP

INTERFACE screen

Sets the number of send data stop bits

Format |SSPn f:gg:?eter Oto2
< Details >
Sets the number of send data stop bits.
n Number of stop bits
6 1BIT
1 1.5BIT
2 2BIT

Note: This can be set only when the send signal is generated by ST/SP signal.

cT INTERFACE screen
Controls the send signal

Format |CTn f:;grgeter 0,1
< Details >

Selects the conditions under which the send signal is sent.

n

Send control mode

0
1

ALWAYS

CS-ON only




RUT INTERFACE screen

Specifies the unit No. to be used for receiving

Format |RUT n raaa e otos, 16
< Details >
Selects the unit to be used for receiving
n 0 : Slot number into which.the.unit to be used for receiving is inserted
1 : UnitNo.l
2 Unit No.2
3 Unit No.3
4 Unit No.4
5 Unit No.5

16 : SELPLOOP

RUN INTERFACE screen

Sets receive interface unit conditions

Parameter
Format |RUTn range 0to 14, 255

< Details >
Specifies the receive interface unit.

When the No. of the interface unit is specified, the slot No. is read automatically,




RMD INTERFACE screen

Sets generation timing for the receive signal

Format | RMD n Rares " 10,3,4,5,6

<Details >
Selects the method or signal to be used to generate the receive signal.

n : Signal generation timing

0 ST

3 RT

4 RT(INV)
5 ASYNC
6 ST/SP




RBR INTERFACE screen

Sets the receive frequency of the internal clock

Format |RBR n ranga et 500 19200

< Details >
The receive frequency.
¢ ncan be set from 50 to 20000 Hz.
Note: ® This can be set to set the frequency of the receive signal only when the ST/SP mode is

used.
® The receive frequency of the internal clock can be set to any one of the following
values,
No. Htem No. item
1000 b/s
50 b/s 1200 b/s
75 b/s 1600 b/s
100 b/s 1800 b/s
110 b/s 2600 b/s
150 b/s 2490 b/s
200 b/s 2580 b/s
256 b/s 3600 b/s
300 b/s 3600 b/s
400 b/s 4800 b/s
500 b/s 7200 b/s
§12 b/s 9600 b/s
600 b/s 14400 b/s
788 b/s 18200 b/s
800 b/s
RDL INTERFACE screen
Sets the receive data length
' Parameter
Format }RDLn range 5to8

< Details > _
Sets the length of the receive data byte.

n Length of receive data byte
5 5BIT
6 8BIT
7 7BIT
8 8BIT

Note: This can only be used to set the length of the receive data byte only when the ST/SP mode

is used.




RPR INTERFACE screen

Sets the parity of the receive data slave signal

Format | RPRn E:aa;gr: eter Oto2
< Details >
Sets the parity of the receive data slave signal.
n : Parity
0 NON
1 0DD
2 EVEN

Note: This can only be used to set the parity of the receive signal when ST/SP mode is used.

MSL INTERFACE screen

Selects the line to be monitored

Format | MSL n oo fotos
< Details >
Displays the status of the signal lines.
n : Status
0 Send signal status
1 Receive signal status
2 Receive data status
3 Send alarm status
4 Receive alarm status




SCT INTERFACE screen

Sets the signal line to be monitored

range

Format | SCTn, m Parameter

157912 mo0,1,2

< Details >

n : Signalline No.
m : 0OFF,10N,20PEN

Parameter

Contents

i2

V.24/V.28 ER | RS

NS

Switches the status of the control signal while monitoring is in progress.

¥ The contents of the signal line are shown below:

Note: When the send interface condition is THROUGH, m: 2 (THROUGH) can be set for SA and

n : Signalline No.
m : 0OFF,10N,20PEN

Parameter

Contents

12

V.24/V.28 ER | RS

NS

XA only.
SCS INTERFACE screen
Sets the send signal line
Format | SCSn, m ?aanrgr:eter n5,7,12 m:0,1,2
< Details >

Swithes the status of the send control signal.

* The allowable values for the signal line are shown below:
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SCR INTERFACE screen

Sets the receive signal line

Format |SCRa,m

Parameter
range

n:5,7,12 m:0,1,2

< Details >

Swithes the status of the receive control signal.

n : Signalline No. .

m : 00FF,10N,20PEN

#* The allowable values of the signal line are shown below:

Parameter

Contents

V.24/V.28 ER

RS | NS
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DSA

ERROR screen

Selects measured result to be displayed in the top-left corner

Format

DSAn

range

Parameter

Btoll,ibto24

< Details>

n : Specifies item for each display field

Specifies the area in which ERROR-screen results are displayed.

Command DSA DSB Bsc DSD DSE
Display Topleft | Topright | Middle Middie Bottom
position side side left side | rightside | leftside
Displayed contents
0 1 2 3 4 5 6
Display ERROR | ERROR |BLK-ERR |BLK-ERR ES BES DM
contents | COUNT RATIO | COUNT RATIO
7 8 9 10 11 12 13
Display
% DM SES % SES Us % US
contents
14 15 16 17 18 19 20
Display CLOCK PSC
EFS % EFS PWL PSL
contents SLIP COUNT (sec) (sec)
21 22 23 24 25 26 27
Display
contents
28 29 30 31 32 33 34
Display
contents
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DsB

ERROR screen

Selects result to be displayed on top right side

Format

DSBn

range

Parameter

O0to 11,15 to 20

< Details>

Specifies the results to be displayed on the ERROR-screen.
n . Specifies the item o be displayed in each field.

Command DSA DSB bSsC DSD DSE
Display Topleft | Topright | Middle Middle Bottom
position side side left side | rightside | leftside
Display contents
0 1 2 3 4 5 6

Display ERROR ERROR |BLK-ERR | BLK-ERR ES BES DM
contents | COUNT RATIO COUNT RATIO

7 8 9 10 11 12 13
Display

% DM SES % SES Us % US

contents

14 15 16 14 18 19 20
Display CLOCK PSC

EFS % EF PWL PSL

contents EFS 1 sup | count (sec) (sec)

21 22 23 24 25 26 27
Display
contents

28 29 30 31 32 33 34
Display
contents
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DSC

ERROR screen

Selects measured result fo be displayed at middle left side

Format

DSCn

range

Parameter

Oto11,15t0 20

< Details >

Specifies the results to be displayed on the ERROR-screen.
n : Specifies item to be displayed in each field.

Command DSA DSB DSC DSD DSE
Display Topleft | Topright | Middle | Middle Bottom
position side side leftside | rightside | leftside
Display contents

G 1 2 3 4 5 6
Display ERROR ERROR |BLK-ERR | BLXK-ERR ES LES DM
contents | COUNT | RATIO | COUNT | RATIO

T & 9 10 il 12 13
Display : _

% DM SES % SES Us % US

contents

14 15 16 17 18 19 20
bisplay : CLOCK PSC

EFS % EFS PWL P

contents SLIP | COUNT (sec) | PSL (sec)

21 22 23 24 25 26 7
Display
contents

28 29 30 31 32 33 34
Display
contents




DSD

ERROR screen

Selects the measured result to be displayed at the middle right

Format

DSDn

Parameter
range

0%011,15t0 20

<Details >

Specifies the results to be displayed on the ERROR sereen.

n : Specifies items to be displayed.in each field.

Command DSA DSB DSC DSD DSE
Display Topleft | Topright | Middle Middle Bottom
position side side leftside | rightside | leftside
Diplay contents
0 1 2 3 4 5 6’
Diplay ERROR | ERROR |BLK-ERR |BLK-ERR ES BES DM
contents | COUNT RATIO COUNT RATIO
7 8 9 10 11 12 13
Diplay
% DM SES % SES Us %US
contents
14 15 16 17 18 19 20
Diplay ' CLOCK PSC _
EFS ) PW P
contents % EF SLIP COUNT L (sec) | PSL (sec)
21 22 23 24 25 26 27
Diplay
contents
28 29 30 31 32 33 34
Diplay
contents
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DSE

ERROR screen

Selects measured result to be displayed at bottom-left.

Format

DSEn

range

Parameter

05011,15¢t020

<Details>

Specifies the results to be displayed on the ERROR screen.

n : Specifies the item to be displayed in each display field,

Command DSA DsSB DSC DSD DSE
Display Topleft | Topright | Middle Middle Bottom
position side side teft side | rightside | leftside
Display contents

0 1 2 3 4 5 6

Displ E : -ER -
isplay RROR | ERROR | BLK-ERR |{ BLK-ERR BS ALES DM

contents | COUNT RATIO COUNT RATIO

7 8 9 I 11 12 13
Display

% DM SES % SES us % US

contents

14 15 16 i7 18 19 20
Display CLOCK PSC

EFS % EFS L

contents SLIP | count | Wk (see) | PSL (sec)

21 22 23 24 25 26 27
Display
contents

28 29 30 31 32 33 34
Display
contents
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OFA ERROR screen

Specifies alarm output data format

OFAn,n, n.. Parameter
Format (Total 19)] range 0,1

< Details > .
Specifies the format of the alarm output data (output data, data sequence).
¢ Up to 14 parameters can be specified.
& The data items and sequence output in response to the DOA? and DRA? commands are

formatted in accordance with this command,

® n : Qutputcontents
n 0 1
Alarm PWL PSL
VM VOLT/FREQUENCY screen

Selects the line whose voltage is to be measured

Format | VMn Parameter |54 19
range

< Details >
Selects the line whose voltage is to be measured,

n : Line to be measured

Signal SD |RD {ST1|ST2 | RT |ER | DR} RS |{CS CDi CI | TI | NS
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FM

VOLT/FREQUENCY screen

Selects the line for frequency measurement

Format

FMn

Parameter
range

Oto12

< Details >

Selects the line whose frequeney is to be measured.

n o Line_to be measured
n 0 1 2 3 4 b 6 7 8 9 i0 11 i2
Signal SD | RD |[ST1|{ST2{ RT{ER |DR RS [cSicp | cr | T NS
SAL DELAY TIME screen

Sets start signal line and trigger condition

Format

SALn, m

Parameter
range

ndte12,13 m: 0,1

< Details >

Sets the start signal line and trigger condition.

The START LINE and trigger condition can only be set when the measurement mode is LINE

INTERVAL.

n

mol

Signal line No.
= 1-0, ON—-OFF, H-—L
1= -1, OFF-ON, L—H

n

0

i

2

10

11

12

Signal

8D

RD

ST1

312

RT

ER

DR

RS

CS

CD

CI

TI

NS




SOL DELAY TIME screen

Sets the stop signal line and trigger condition

Parameter

Format |SOLn, m range n:0t0 12,13 m: 0,1

< Details >
Sets the STOP LINE and trigger condition.
The STOP LINE and trigger condition can only-be set when the measurement mode is LINE
INTERVAL.
n : BSignal line No.
m: 0= 1-0, ON-OFF, H—L
1= 0-»1, OFF-0ON, L-H

Signal SD | RD |ST1|ST2|RT |ER |DR|RS|CS{CD | CI | TI | NS

SL WORD TRACE screen

Sets the trace-stop-condition signal line

Parameter .
Format {SLin, m range mdtel2 m: 0,1

< Details >
Sets the trace-stop-trigger signal line and trigger condition simultaneously.
n : Signal line No.
m: 0= 1-0,ON-QOFF
1= 0-»1, OFF—0ON

n 0 1 p 3 4 5 6 7 8 9 i0 | 114 12

Signal SD IRD [ST1|ST2|RT | ER |DR | RS | CS|CD | CI | TI | NS

Note: When the signal line is SD or RD, m is 0/1. Otherwise, it is OFF/ON.







APPENDIX C
RESPONSE DATA REFERENCE

V.24/NV.28 INTERFACE UNIT




V

.24/V.28 Interface Unit Response Data

Screen INTERFACE screen

Command

7 : '
name DO 7 Explanation | Requests data output

Output format and explanations:

1F04 90, 03, 19, 17, 47 40, 3, O3, ANl 6, 0,-A1200, 0, 9, 8 0, 2, 0, AAA

1 2 3 4 5 & 7 8 9% 10 it 12 13 14 B 16 17 18 19 20
PAVAVAVAFAVAVAVAVAVAVAVAVAY AV AWAV A VAV A VA S APAVAY AVAY AP AW Y APV AV AT A VA ViV A Vi W WA Wi WAAG AV A A WA WAV AV AL WY

ADANLAALANANNDD, 1,481,001, 6, £1200, 8, 0, AAAADMAAAALLANDL
22 23 & 25 26 27 28 29
ADADDOLODADADODODANDDANDADNNNANNNDDDDDDDNDAANNANNAANDNADANN

FAVAVAVAVANAVANATAVAAN
Number
No. Cutput Column of Range Remarks
i columns
1 {Screensymbol 12 2 Constant (No range)
2 |Datatype 3 H Constant (No range)
3t0 5| Year, month, and day of data output 5to12 8 00,01,01 +099,12,31
6 to 8| Hours, minutes, and seconds at which data 144021 8 00,00,00 to 23,59,59
were output
9 | Send interface siot No. 23 1 1t05
10 | Sendinterfuce unit ID 25,26 2 Constant (No range)
11 | Send interface : 28 te 30 3 Constant (No range)
12 | Send timing geaeration method 32 1 8Ti:6 ST2:3
ST2{INV):4
ABYNC:5 ST/SP:é6
RT:7
13 | Send signal clock 34 1 INT: ¢ EXT:1 Invalid: 8
14 |} Sentbitrate 36 t0 40 5 56b/s r ADABY Invalid : 99999
to
20000b/s 20000
15 | Send internal clock 42 1 SELF:0 EXT1 8k:1 Invalid ; ¢
EXT2 64k +8k:2
RD 8k:3
16 |Send external clock 44 1 TTL:0 75Q:1 Invalid : &
17 |Length of send data byte 46 H 5hit:5 6bit:6 Invalid : @
Thit:7 8bit:8
18 | Send parity 48 H NON:0 ODD:1 Invalid : 9
EVEN:2
19 | Send stop bit 50 i 1bit:0 1.5bit:1 Invalid: 9
2bit:2
20 | Send control 52 i ALWAYS:0 CS-ON:i
21 | 100 bytes of free memory space remaining | 54t0122| 68 68 bytes of free memory space
remaining
22 ] Send interface slot No. 124 1 1to5
23 1Send interface unit I} 126,127 2 Constant (No range)




Number
of

No. Cutput Column Range Remarks
columns

24 {Receive interface 129t0 135 3 Va4vag - AAL
SELF LOOP : 255

25 | Receive timing 133 1 ST:0 RT:3

' RT(ANV):4 ASYNC:5

ST/SP:6

26 |Receive bitrate 1350139 5 50b/s : AALSBO invalid: 9
19200b/s  : 19200

27 ]Lengthof receive data byte 14} 1 5bit:5 6bit:g Invalid: ¢
Thit:7 8bit:8

28 | Receive parity 143 1 NON:0 ODD:1 Invalid : 9
EVEN:2

29 | Remaining of 100 bytes of free memory 145t0223] 78 8 bytes of free memory space

space remaining

remaining







Head office address was changed

Head office address on the back cover was changed. Please substitute it as the following address.

Anritsu Corporation

1800 Onna, Atsugi-shi, Kanagawa, 243-8555, Japan
TEL: +81-46-223-1111
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Anritsu Service and Sales offices

s Argentina

MULTIRADIO S.A,

Av. Cordaba, 4860 Buenos Aires,
C1414BAT, Argentina

TEL: +55-4779-5522

FAX: +55-4779-5510

+ Brazil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27-1 andar
01327-010-Paraiso, Sao Paulo, Brazil
TEL: +55-11-3283-2511

FAX: +55-11-2886240

ANRITSU &L&TRQN&CA LTDA.

Praia de Botafogo, 440-24 andar-Botafogo
22250-040, Rio de Janeiro, RJ, Brazil
TEL: +55-21-2527-6922

FAX: +55-11-2537-1456

« Canada

ANRITSU ELECTRONICS LTD.
{HEADQUARTERS IN OTTAWA CFFICE)
700 Silver Seven Road, Suite 120, Kanata,
Ontaric K2V 1C3, Canada

Toll free: 1-800-ANRITSU (267-4878)
TEL: +1-613-581-2003

FAX: +1-613-591-1006

ANRITSU ELECTRONICS LTD.
{(VANCOUVER OFFICE)

300-1055 W Hastings 5%, Vancouver, BC
VEE 2E9, Canada

Toli free: +1-877-287-4878

TEL: +1-604-682-5833

FAX: +1-804-682-5934

ANRITSU ELECTRONICS LTD.
{TORONTQ OFFICE)

2810 Matheson Bivd. &, 2nd Fi.,
Mississauga, ON L4W 4X7, Canada
Toll free; +1-877-267-4878

TEL: +1-905-890-77389

FAX: +1-805-625-5864

= Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 85, Stgo Centro
Santiago, Chile 51886

TEL: +56-2-6960021

FAX: +56-2-6968665

* Colombia

RENTAMETRIC LTDA.

Calle 24 No. 32-67, Apartado: 23030
Santate de Bogota, D.C. Colombla
TEL: +57-1-269-6555

FAX; +57-1-268-0191

» Costa Rica
SONIVISICN, S.A.

P.O. Box 620-1000, San Jose, Costa Rica
TEL: +506-231-5685
FAX: +506-231-8531

= Ecuador

EQUITRONICS S.A.

Belgica N-32 Hy Av. De Los Shyris,
Edificio IVSEMON PARK, Suite 48, Quito,
Ecuador

TEL: +593-2-255-396

FAX: +593-2-255-396

= El Salvador

EMPRESA DE COMERCIO EXTERIOR
SA DECYV.

Centro Comercial Feria Rosa, Alameda
Dr. Manuel Enrique Araujo, Edificio H,
L.ocal 315 San Satvador, Ef Salvador
TEL: +503.243.3924

FAX: +503-243-3925

« Guatemala

IMPELSA.

4a Calle 1-15 Zong 10 Guatemaia, C.A.
01010, Guatemala

- TEL: +502-360-5135

FAX: +502-360-5217

* Mexico

SIHIKATRONICS mmWAVE S.A. DE
cV.

Luz Savifion 8-701, Cel. Del Vaile, C.P.
03160, Mexico, D.F., Mexico

TEL: +52-5-5437313

FAX: +52-5-5437317

e Paraguay

DATALAB S.R.L.

Avda. Artigas No 1645 Edificio "Datalab”
Asuncion, Paraguay

TEL: +595-21-20-9126

FAX: +595-21-20-9127

* Peru

ELETELSE S.A. :

AY Canaval Mareyra 748, San Isidro,
Lima 27, Peru

TEL: +51-1.224-2514

FAX: +51-1-224-8148

« U.S.A.

ANRITSU COMPANY

1155 East Colling Blvd., Richardson, TX
75081, US.A.

Toll Free; +1-BD0-ANRITSU (267-4878)
TEL: +1-872-644-1777

FAX: +1-072-644-3416

ANRITSU COMPANY

480 Jarvis Drive, Morgan Hill, CA 85037,
US.A

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-408.778-2000

FAX: +1-408-778-3180

ANRITSU COMPANY
10 New Maple Ave., Unit 305,

P.C. Box 836, Pine Brook, NJ 87058-0836
U.S.A

Toll Free: +1-800-ANRITSU (267-4878)
TEL; +1-973-227-8989

FAX: +1-873-575-0092

ANRITSU COMBANY

SALES AND SERVICE, FL OFFICE
312 W. First Street, Suite 300, Sanford,
FL32771, LS A

Toll Frea: 1-800-ANRITSU {267-4878)
TEL: +1-407-321-513C

FAX: +1-407-330-2018

ANRITSU COMPANY

SALES AND SERVICE, GA OFFICE
4825 Alexander Drive, Alphareita,

GA 30022, U.S.A.

Toil Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454

FAX: +1-678-56B-1776

* Uruguay

CABONORTE S.A.

Colonia 1800, Esc. 603, Montevideo,
Liruguay

TEL: +598-2-430522

FAX: +598-2-418594

¢ Venezuela

RADIOCOMUNICACIONES CRUZ, C.A.
Calle La Colina Quinta. Elison, Frente al
teatro Alberio Mateo Caracas 1050,
Venezuela

TEL: +58-2-793-2322

FAX: +58-2-793-3429

* Austria

WIEN-SCHALL GmbH
Krichbaumgasse 25, A-1120 Vienna,
Austria

TEL: +43-1-81155140

FAX: +43-1-81155180

» Belgium

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Disseidorf, Germany

Local phone: GBC0-90GM1 {toll free)
TEL: +49-211-96855-0

FAX: +49-211-96855-55

¢ Bulgaria

ELSINCO Representation OFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prehod,

bi. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2.858-1245

FAX: +358-2-958-1688
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¢ Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Savska 66 HR-10000 Zagreb, Croatia
TEL: +385-1-8312-477

FAX: +385-1-6312-488

e Czech Republic

ELSINCO PRAHA SPOL S.R.O.
Novodvorska 994, CZ-142 21 Pragha,
4-Branik, Czech Republic

TEL: +420-2-4149-0147

FAX: +420-2-4447.2169

ELSINCO PRAHA SPOL S.R.O.
{BRNO BRANCH OFFICE)
Strma 19, CZ-616 0C Brro, Czech
Republic '
TEL: +420-5-4142-7211

FAX: +420-5-4142-7249

* Denmark

INSTRUMENTS A/S

l.okesalle 30, DK-8700 Horsens, Denmark
TEL: + 45 75646500

FAX: + 45 75843700

* Finland

ANRITSU AB

(FINLAND BRANCH OFFICE)
Piispanperiti 9, FIN-02240 Espoo, Fintand
TEL: +358-9-435-522-0

FAX: +358-9-435-522-50

* France

ANRITSU S.A.

9 Avenue du Québec, ZA Courtabeeuf 1
91951 LES ULIS CEDEX, France

TEL: +33 160982 15 50

FAX: +33 164 46 10 85

ANRITSU S.A,

{TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
Ouest, France

TEL: +33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

{TOULON OFFICE)}

Bureau de Touion Région Centre Sud Est,
France

TEL: +33-4-24040264

FAX: +33-4-84040265

ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rennes Région Ouest, France
TEL: +33-2-89521214

FAX: +33-2-98521224

« Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Dissetdorf, Germany

TEL: +49-211-96855-0

FAX: +49-211-86855-55
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* Greece
KOSTAS KARAYANNIS SA

- 58 Kapodistriou str, GR-142 35 Nea lonia,

Athens, Greece
TEL: +30-1-680-0460-4
FAX: +30-1-685-3522

* Hungary

ELSINCO BUDAPEST KFT

Panndnia utca 8. 1V/1., H-1136 Budapest,
Hungary

TEL: +36-1-338-0000

FAX: +38-1-339-4444

« freland

PEMA LLTD.

Dromiskin, Dundalk, Co. Louth, iretand
TEL: +353-42-72899

FAX: +353-42-72376

+ ltaly

ANRITSU 8.P.A.

Via Elic Vittorini 129, 00144 Roma, Hatly
TEL: +39-06-509-9711

FAX: +38-06-502-2425

ANRITSU S.P.A,

Via Paracelso 4, CD Colleont, Agrate
Brianza, 20041 Milano, Naly

TEL: +38-039-857021

FAX: +39-039-6056396

« Norway

BLOMKVIST AS

Pb 188, 1371 ASKER, Norway
TEL: + 47 66901190

FAX: + 47 66901212

* Poland

ELSINCO POLSKA SP. Z.0.0

ul Gdanska 50, 01-691 Warszawa, Poland
TEL: +48-22-38-832-4042 (Sat Link)

FAX: +48-22-832-2238

+ Portugal

OMNITECNICA S.A.

Estrada de Alfragide 23, 2720-015
Amadora, Portugal

TEL: +351-21-472.12-00

FAX: +351-21-472-12-70 (Sales)

» Slovakia

ELSINCO SLOVENSKO S.R.0
Kudlakova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 B428 44 54

ELSINCO SLOVENSKO §.R.0
(KOS iCE BRANCH OFFICE)
Florianska 16, SK-043 13 Kosice, Slovakia
TEL: +421 95 62 26 728
FAX: +421 05 62 26 728
CONTACT: Mr. igor Domorak,
Branch Office Manager

¢ Slovenia

ELSINCO D.0.O.

Dalmatinova 2, 5i-1000 Ljublijana,
Slovenia

TEL: +386-61-133.62-77

FAX: +386-61-317-387

* Sweden

ANRITSU AB

Botvid Center, Fitfja Backe 1-3 §8-145
84, Stockholm, Sweden

TEL: +468-8-534-70700

FAX: +48-8-534-70730

¢ United Kingdom
ANRITSU LTD.
200 Capability Green, Luton, Bedfordshire,
LUT BLU, UK.
TEL: (Sales) + 44 1582-433280
{Service) +44 1582-433285
FAX: +44 1582-731303

* Australia

ANRITSU PTY LTD.

Unit 31170 Forster Road, Mount. Waverley,
Vic., 3149, Australia

TEL: +61-3.9558-8177

FAX: +61-3-9558-8255

* Bahrain

BASMATECH

P. O. Box 5701, Manama, Bahrain
TEL: +973-273729

FAX: +973-725404

* China

ANRITSU COMPANY LTD.

Suite 823, 9/F., Chinachem Golden Plaza
77 Mody Road, Tsimshatsui East,
Kowloon, Hong Kong

TEL: +852-2301-4980

. FAX: +852-2301-3545

ANRITSUY COMPANY LTD.

{BELJING REPRESENTATIVE OFFICE)
Foom 1515, Beijing Foriune Building

No. 5 North Road, the East 3rd Ring Road,
Chao-Yang District, Beijing 100004

P.R. China

TEL: +86-10-8580-9230

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD,

{SHANGHAI OFFICE)

Room 1807-1818, Tower A CITY CENTER
of Shanghai

No. 100 ZunYi Road 200051 P.R.China
TEL: +86-021-6237-0898

FAX: +86-021-68237-0899




ANRITSY COMPANY LTD.
(GUANGZHOU REPRESENTATIVE
- OFFICE)
Room 3008-9, Dongshan Plaza, 69 Xian
" Lie Zong Road Central, Guangzhou
510005, P.R. China
TEL: +86-20-8732 2231/2
FAX: +86-20-8732 2230

ANRITSU COMPANY LTD.

(CHENGDU REPRESENTATIVE OFFICE)
D6E New Times Square, No. 42, Wenwu
Road, Xinhua Street, Chengdu 610017
P.R. China

TEL: +86-28-8651 0011/22/33

FAX: +86-28-8651 0055

ANRITSU COMPANY LTD.

(XI'AN REPRESENTATIVE OFFICE)
No.1102, ZhiCheng Building, No.2

Gao Xin | Road, High-Tech, Development
Zone, Xi'an 710075, P.R. China

TEL: +86-29-B377 408/2

FAX: +86-28-8377 410

ANRITSU COMPANY LTD,
(SHENZHEN REPRESENTATIVE
OFFICE)

Room 1505, Building A

World Trade Plaza, Fuhong Road
Shenzhen 518033, P.R, China

TEL: +86-755-8366 2847/2851/2852
" FAX: +86-755-8366 2849

ANRITSU COMPANY LTD. :
{CHONG QING REPRESENTATIVE
OFFICE)

Rm.6-2, D Building, Kajifazhan Plaza
No.210, Keyuan 1sf Road, Gaoxin District
Shigiaopu, Chongaing 400010

P.R. China

TEL: +86-23-8909-9918

FAX: +86-23-8809-9828

- ANRITSU ELECTRONICS (SHANGHAN
CO., LTD. (SERVICE CENTER)
2F, Room B, 52 Section Factory Building
No. 516 Fu Te Nerth Road
Waigaogiao Free Trade Zone
Pudang, Shanghai 200131, P.R. China
TEL; +86-21-5868-0226/7/8
FAX: +86-21-5868-0588

ANRITSU COMPANY LTD.
(SHENYANG REPRESENTATIVE
OFFICE)

2-185, City Plaza, No. 206, Nanjing North
Straet, He Ping District, Shenyang 110001
P.R. China

TEL: +86-24-2334 1178/89

FAX: +B6-24-2334 2838

ANRITSU COMPANY LTD.

(WUHAN REPRENTATIVE OFFICE}
A1803, ZhongShang Plaza

Na. 7, Zhongnan Road

Wuchang, Wuhan 430071, P.A. China
TEL: +86-27-8771 3355

FAX: +86-27-8732 2773

e Cyprus

CHRIS RADIOVISION LTD.

23 Crete Street, T.T, 1061

P. C. Box 21989, 1515Nicosia, Cyprus
TEL: +357-2-766121

FAX: +357-2-765177

* Egypt

GIZA SYSTEMS ENGINEERING S.AE
+7 Teeba Street Mohandaseen P.O. Box
317 Dokki-Caire 12311, Egypt

TEL: +20-2-3368085

FAX: +20-2-3385789

= indonesia

PT. SUBUR SAKTI PUTERA

Giraha Astrl Aniela Angun, Ji, Tanah
Abang 1115, Jakarta 10160, indonesia
TEL +62-21-352-4828

FAX: +62.21-352-4831

» Israe!

TECH-CENT LTD.

P. 0. Box 43259 (Mailing Address),
Tei-Aviv 61430 lsrael, Street Address:
Raut Valenberyg 4 Ramat Haahayal, Tel-
Aviy 69710, Israel

TEL: +§72-36-478583

FAX: +972-36-478334

« Korea

ANBITSY CORPORATION, LTD.

8F HyunJjuk Buitding, B32-41

v eoksam-Dong, Kangnam-Ku, Seoul 135-
080

Korea

TEL: +82-2-553-6603

FAX: +82-2-553-6804

ANRITSU CORPORATION, LTD.

Room 1563, Dong-A Venture Tower 538-8
BongMyung-Dang, Yusong-Gu

Daejeon, 305-301

Korea

TEL: +82-42- §28-7783

FAX: +82-2-42.828-7785

« Kuwait

TAREQ COMPANY

2 0. Box 20506 Safat, 13066 Safat,
Kuwait

TEL: +965-431-0615

FAX: +965-431-4085

« Malaysia

O'CONNOR’S ENGINEERING SDN BHD
ard Floor Bangnan O'Connor, 13 Jalan
223, 48100 Petaling Jaya,

Selangor Darul Ehsan, Malaysia

TEL: +80-3-753-8400

FAX: +60-30-757-7871

+ Morroco

SEDEL

24, 26, Bd, Resistance, Casablanca,
Matroco

TEL: +212-2-302444
FAX: +212-2-449311

« Nepal

B8R INTERNATIONAL PVT. LTD.
PO, Box 80, Tamrakar Comm. Bldg.,
Bhotebahal Kathmandy, Nepal

TEL; +877-1-224-7086

FAX; +877-1-227-056

¢ New Zealand
MILSEN TECHNOLOGIES
(AUCKLAND OFFICE)

_P. 0. Box 8613, New market Unit 4,

Ambury Court, 1 Porters Ave, Eden -
Tarrace Auckiand, New Zealand
TEL: +84-9-309-2464

FAX: +64-9-308-2068

NILSEN TECHNGLOGIES
{WELLINGTON QFFICE)

35 Ulric Street, Piimmerton Wellington,
New Zealand

TEL: +64-4-233-9116

FAX: +64-4-233-8366

= Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY L.LC

P.O. Box 87, Wadi Al Kabir, Postai Code
117, Suitanate of Oman

TEL: +068-793741

FAX: +968-796158

+ Pakistan

AETCO

7ia Chambers, 25-Mcieod road, Lahore
54000, Pakistan

TEL: +02.42-7221716, 7311035

FAX: +02-42-7221456

SUPERIOR ELECTRONICS
ASSOCIATED

B-98 Biock H, North Nasimabad,
Karachi-33, Pakistan

TEL: +82-21-613655

« Philippines

SALRITSU INTERNATIONAL TRADING
CORPORATION

5B ODC Intermnational Plaza
Condominium, 219 Salcedo St., Legaspi
Village, Makatt City 1229, Philippines
TEL: +632-816-2646, 893-8998

FAX: +632-815-0986

« Puerto Rico

CARIBBEAN DATA SYSTEM
636, San Patricio Ave. San Juan,
PRO0920-4507, Puerto Rico
TE|.: +1-787-774-6969

EAX: +1-787-774-8973
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« Qatar

GATAR COMMUNICATIONS LTD.
“P.O. Box 2481, Doha Qatar

TEL: +974-4-424347

FAX: +074-4-324777

= Saudi Arabia
A.RAJAB & A. SILSILAH & CO.
P. 0. Box 203, Jeddah 21411, Saudi
Arabia
TEL: +066-2-6610006
FAX: +966-2-6610558

ELECTRONIC EQUIPMENT
MARKETING CO.

. O. Box 3750, Riyadh, 11481,
Saudi Arabia

TEL: +966-3-887-0218

FAX: +866-3-887-0268

= Singapore

ANRITSU PTE, LTD.

10, Hoe Chiang Road #07-01/02, Keppel
Towers, Singapore 0B&315 i
TEL: +65-6282-2400

FAX: +65-6282-2533

» South Africa

ETECSA (PTY) LTD.

12 Surrey Square Office Park, 330 Surrey
Avenus, Femdale, 2134 Randburg,
South Africa (P. C. Box 4231 Randburg,
2125 South Africa)

TEL: +27-11-787-7208

FAX: +27-11-787-0446

+ Sri Lanka

INFOTECHS LIMITED

441, Alwitigala Mawatha, Colombo,
Sri Lanka

TEL: +94-1-598237

FAX: +84-1-508112

* Taiwan

ANRITSU COMPANY, INC.

(TAIPE] OFFICE)

7F, No. 316, Sec. 1, NeiHu Rd., Taipei,
Taiwan

Phone: +886-2-8751-16816

Fax: +886-2-8751-1817

ANRITSU COMPANY, INC.
{HSINCHU OFFICE)

11F-3, 270, Sec. 1, Kuang-Fu Rd.,
Hsinchu, Taiwan

TEL.: +886-3-563-6601, 8602, 6603
FAX: +886-3-564-581%

e Thailand

JASMINE TELECOM SYSTEMS CO.,
LYD.

200 Moo 4, 9th Fioor, Chaengwatana
Hoad, Tambon Pakkret, Amphoe Pakkret,
Nonthaburi 11120, Thaitand

TEL.: +66-2-502-3240, 3000

FAX: +66-2-962-2521
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* Turkey

INTER INTRADE BILGISAYAR
ELEKTRONIK SAN. TiC. AS.

Egitim Mah. Poyraz Sok., Sadikoglu Is
Merkezi 1, No: 11, Kadikoy istanbui,
Turkey

TEL: +80-216-4144758

FAX: +90-216-4144762

TEST

Sehit Adem Yavuz Sckak No. 14/15
06640, Kizilay-Ankara, Turkey
TEL: +80-312-419-3688

FAX: +90-312-419-4098

+ United Arab Emirates
UTMOST ELECTRONICS TRADING
L.L.C.

{ABU DHABI BRANCH)

P. 0. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +971-2-6458809

FAX: +871-2-6458907

* Yietnam

SYSTEM & TECHNOLOGIES VETNAM
LT,

Unit # B238, Binh Minh Hotel 27 Ly Thai
Yo Str Hanol, Vietham :
TElL: +84-48.264.728

FAX: +84-48.344.111

» Zimbabwe

MARTWELL ELECTRONICS (PVT) LTD.
P.O. Box CH 857 Chisipite Harare,
Zimbabwe

TEL: +263-4-4045828

FAX: +263-4-494827

¢ Japan

ANRITSU CORPORATION

1800 Onna, Atsugi-shi, Kanagawa,
243-8555, Japan

TEL: +81-46-223-1111

FAX: +81-46-206-1264



