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No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phonc number arc listed at the end of this manual.

Symbols of those warning labels arc shown below together with their meaning.

DANGER: Indicales an imminently hazardous situation which will resull in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product,

* Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Salcty-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

Note that the estimated litespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how elten the instrument is used.
The parts inside are not user-replacecable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below,

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An arca away [rom shock or vibralions.

An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions, Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Salely-4

An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY

o e e P P P e P P

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable,
-Pay special altention not o fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand vollage (over-vellage) category 11 delined by IEC60364-4-443
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109
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Certificate of Conformity

C€

Error Detector

This is to certity, that

D3286

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH

Munich, Germany
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No. ECA(I

Table of Power Cable Options

There are six power cable options (refer to following table).

Order power cable options by Model number.

. Rating, color Model number
Plug COﬁﬁDuratlon Standards and length (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
% Law on Electrical Appliances 2m (611 Angled;  AO01412
2 UL: United States of America 125Vat7 A Straight:  A01403
Black {Option 95)
% CSA: Canada 2 m (6 ft) Angled:  A01413
3 CEE: Europe 250 Vat6 A Straight:  A01404
) DEMEKO: Denmark Gray (Option 96)
NEMKO: Norway 2m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKQ:  Finland
SEMK(O: Sweden
4 SEV: Switzerland 250V at6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
5 SAA: Australia, New Zealand 250V atc A Straight:  A01406
Gray (Option 98)
2m (6 ft) Angled:  ——--mee-
0 BS: United Kingdom 250V at6 A Straight:  A01407
Black {Option 99)
2m (6 ft) Angled:  A01417
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Preface

PREFACE

¢ The following type of device is refated to this manual.

D3186 Puise Pattern Generator
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1.1 _Outline of Product

1. OUTLINE

1.1  QOutline of Product

03286 is a high-performance error detector which is combined with the D3186 pulse pattern generator
to evaluate the bit error rate of super-high speed optical communication devices and compound
semiconductors at very high speed from 150 Mb/s to 12 Gb/s using 7 types of pseudo-random
(PRBS) patterns from 27-1 to 231-1, programmabie (WORD) patterns up to 8M (223) bits, or frame
patterns of SDH or SONET structure.

[Measuring functions]

@

Qe o & e 0

()

Bit error rate

Error count

Error interval (EI)

Error free interval (EF)
Frequency

Frame count
Threshold El or EFI

Error performance

Note: Only printout is available for items @ and &.

CAUTION

The explanation of the FRAME function described in this manual is applicable when the
option 70 is installed.

The advantages of the D3286 include:

iFeatures]

@
@
@

For PRBS patterns, mark ratio can be changed between 8 values.
For FRAME pattern, the type of payload can be selected from WORD, PRBS and CID.

ALTERNATE mode is available which changes over 2 patterns (WORD and FRAME) to
execute measuremert,

1.1 Mar 1/99
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® @

For error detection, inserting error {0 — 1) and omitting error {1 — 0} can be measured
separately. Besides, the measurament of a designated portion in a pattern is available.

Burst measurement is available which is effective for the circulating loop of optical fiber
ampiifier.

Result of measurement is displayed on an easy-to-see large green LED.
Input terminator voltage can be selected either from 0V or -2 V.

From the motor drive type delay line, the phase of clock input can be changed in steps of 1
ps resolution up to 400 ps.

The AUTO SEARCH function automatically sets the threshold level of data input and the
phase of clock input to optimum values.

Using the master-slave function, the content of pattern setting can be linked with the
D3186 pulse pattern generator.

The GPIB {IEEE 488) feature enables full remote control, making it easy to construct a
measurement and test system.

The built-in floppy disk drive enables storing/loading the set conditions and the content of
pattern setting as well as storing measured data and atarms (MS-DOS® format)

External printout of measured data and alarms are also available.
Manitor output, synchronous output and error ouiput functions are prepared.

€ MS-DOS is a registered trademark of Microseft Inc. of the U.S.A.
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1.2 Before Using

1.2.1

When you received the D32886, first check for damage during transporiation.

Checking the Appearance and Accessaories

number and type of standard accessories according to Table 1-1.
If the device is damaged or a standard accessory is missing, contact the ATCE {Advantest
Customer Engineering) Department or a nearby Advantest office.

For where to contact, see the list attached af the end of this document.

Note :

Order the addition of the accessory etc. with the model name.

Then check the

Table 1-1 List of Standard Accessories

No. Name Model name 'ty Remarks
1 | Power cable * 1

2 | SMA-SMA cable SF104-118MA-1000 3

3 i GPIB cable 408JE-10t 1

4 | 3-pole/2-pole conversion adapter | ---

for power plug

5 12.92mm adapter 02K121-K00S3 4

6 { Operation manual ED3286 i

7 i Ferrite core far the power cable | ESD-SR-25 1

®

Advantest provides the power cables for each country.
Refer 1o yellow page of "Table of Power Cable Options" at this manual.

We recommend using the cables shown below in order to mest EMI and EMS standards. These
cables are available separately as an optional accessory.

Name

Model name

Remarks

BNC-BNC cable

81-001-0095-004

Double shielded cable

1.5m

External printer cable

57FE-336-201W

connectors at the ends

Shislded cable with 36-pin

1-3
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1.2.2 Working Environment

(1) Avoid using the device in a dusty place or a place where the device is exposed to direct
sunlight or where corrosive gas is generated.

(2) Always use the device in a place where ambient temperature is 0 °C to 40 °C, and relative
humidity is 40% to 85%.

(3) Because the D3286 has quartz oscillator and precision components, avoid applying too strong
mechanical impact on it.

(4) Because the D3286 has a cooling fan of discharge type, be sure to keep 10 cm or larger
space between the rear panel and the wall. Also avoid blocking the air intake holes on both
sides of the device.

N

Do not block the air intake holes
on both sides of the device. -

Keep 10 cm or larger spaée between the real pa‘nei_ and the wal]-

Figure 1-1  Ventilation by the Cooling Fan
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1.2.3

(1)

Setup
Supply voltage

Supply veltage shall be within 90 VAC to 132 VAG or 198 VAC to 250 VAC, 48 Hz to 63 Mz.
The 100 V and 200 V power circuits are automatically changed over.

Because the device consumes maximum 500 VA power, use a power supply with sufficient
capacity.

Power cable and grounding

Advantest provides the power cables for each country.
Refer to yellow page of "Table of Power Cable Options” at this manual.

WARNING

1. If the unit seems abnormal, unplug the power cable immediately.
2. Power cable
* To avoid electrical and fire hazards, use the supplied power cable.
¢ When using the unit overseas, use a power cable which complies with the safety
standard of the country where it is used.
& When plugging or unplugging the cable, always hold the plug.
3. Protective ground
s Plug the power cable into an AC outlet with a protective ground terminal.
® Using an extension cord without a protective ground terminal wili disable the
protective ground.
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1.2 Before Using

1.2.4 Precautions for Connecting the 1/O Signal Lines

precautions in your mind.

CAUTION

The device internal circuit includes ultra-high frequency electronic components, which are
likely to be affected and damaged by static electricity. Use the device with the following

{1} Permissible input voltage for the device input terminal is as shown in Table 1-2. Be sure not
to apply a voltage exceeding this limit.

Table 1-2 Permissible Input Voltage of the Input Terminal

Input terminal

Permissible input voltage

DATA INPUT

45Vt +25YV

CLOCK INPUT

2.5 Vito +2.5V (at 0V terminator voltage)
-4.5V to +0.5 V (at -2 V terminator voltage

)

{(2) The output terminals for high-speed signal (MONITOR QUTPUT, TRIG OUTPUT, DIRECT
ERROR OUTPUT) shall be locaded a 50 O pure resistance which is terminated at ground
potential and shall not be applied a voltage.

{3) Ground the device with the ground terminal on the device rear panel or the ground pin of the
power plug. Also ground the housing of the devices which are connected to the /O terminals
of this device at the same potential (see Figure 1-2),

INPUT
CLOCK DATA

@ ©

D3186 OUTPUT puT D3286
CLOCK DATA IN ouT
- 9@ @ O @ L
GND

Be sure to ground the GND terminal of measuring instrument and tested devices before their VO

terminals are connected.

Figure 1-2 Grounding of Measuring Instrument and Tested Device

1-B
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(4)

1.2.5

(3)

Discharge the static electricity of the cables and devices which are connected to the 11O
terminals before connecting them. Besides, the operator shall wear an each band or the like
to prevent electro static charging from occurring on his or her body.

Storage, Transportation and Cleaning
Storage

To store the D3286 for a long time, put it in a corrugated paper box and store the box in a
place where humidity is low and direct sunlight does not come in.
Storage temperature and humidity are -20 °C to +80 °C, and 30% 10 85%, respectively.

Transportation

To transport the D3286, use the packing material with which the device was packed when
delivered to you. When you have no longer the packing material, pack the device in the
following manner:

@ Wrap the D3286 in a vinyl sheet (with desiccant put in it to prevent influence of moisture).

@ Prepare a corrugated paper box with 5 mm or mere thickness. Put cushioning material in
the box to approximately 40 mm thickness so that the D3286 is surrounded by the
cushioning material.

@ After wrapping the D3286 by cushioning material, put accessories in the box, and put
cushianing material again in the box. Then close the box, and bind it by packing string.

Cleaning

To clean the D3286, obsearve the following precaution.

CAUTION

To maintain or clean the device, do not use any sclvent which may degrade plastics
(organic solvent such as benzene, toluene and acetone).
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1.3 Replacing Parts with Limited Life

The D3286 uses the following parts with limited life that are not listed in Safety Summary.
Replace the parts listed below after their expected lifespan has expired.

Part name Life
Battery 5 years
Delay line 10,000 times
Relay 200,000 times
Key switch 5,000,000 times
Rotary encoder 2,000,000 cycle

1-8*
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2.1 Front Panel

2. WHEN YOU USE THE DEVICE FOR THE FIRST TIME

This chapter expiains the name and functions of each section on the front and rear panels.

to operate them, see Chapter 3.

2.1 Front Panel

For how

Figure 2-1 shows the sketch drawing of the front panel, while Figures 2-2, 2-3, 2-4, 2-5 and 2-6 show
the input setting/connectors section, pattern setting section, measuring section, timericlock/printer
control section and file/GPIB contral section of the front panel, respectively.

The function of each sections is described as follows in order of figure 2-2 to 2-6.

‘Pattern setting section (see 2_.1;2)

Measuring section (see 2.1.3)
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— File/GPIB control section (see 2.1.5)

L Timer/clock/printer control section (see 2.1.4)°

L Input setting/connectors section (see 2.1.1)

Figure 2-1  Front Panel
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2.1 Front Panel

2.1.1 Input Setting/Connectors Section

@

POWER switch
Turns ON/OFF the power of the D3286. Pressing the right side of the button turns ON
the power,

TRIGGER OUTPUT select key (D} and 1/32 CLK and PATTERN lamps

This key changes over the type of signal which is output to TRIGGER OUTPUT
connector explained in the following item @: 1/32 divided clock signal or pattern
synchronization signal. '

TRIGGER QUTPUT connector
Outputs trigger signal for observing waveform by oscilloscope.

MONITOR OUTPUT - CLOCK connector
Monitor output for clock input

MONITOR QUTPUT - DATA connector
Monitor output for data input

INPUT - CLOCK connector
The connector to input clock signal

INPUT - DATA connector
The connector to input data

TERMINATOR - CLOCK key {{_]) and "TO 0V* and "TO -2v" lamps
The key and lamps to select the terminator voltage for clock input

TERMINATOR - DATA key (|_|) and “TO 0V* and "TO -2V lamps
The key and lamps to select the terminator voltage for clock input

INPUT POLARITY key ( |:|) and NORMAL and INVERSE iamps
The key and lamps to change over the polarity of data input

DELAY setting section
The contral volume and indicator to set the delay time of clock input

THRESHOLD LEVEL setting section
This section is described the displays and knobs that are used to set the threshold level
for the data input.

AUTO SEARCH key ([= | )
Executes/cancels the AUTO SEARCH function which automatically adjusts the delay time
of clock input and the threshald leve! for data input.
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2.1 Front Panel

e THEESHOLD LEVEL pomme
SR oA A

Figure 2-2 Input Setting/Connectors Section
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2.1 Front Panel

2.1.2 Pattern Setting Section

This pattern setting section determines the patterns used to compare data for error detection.
The panel layout is the same as that of D3186, except for a small modification.

(1) Pseudo-random pattern setting section

@

@

{ =]

PATTERN MODE - PRBS key ( )
Changes over the pattern setting for data comparison to pseudo-random mode.

PRBS column count {N) select key ([©].[&] ) and indicator
Select from 7 types of PRBS pattern: 7, 9, 10, 11, 15, 23 and 31 columns.

MARK RATIO select key ([8], [¢], [2] Jand “or8", "1/, "1/a, 12", “ase", "7ig",
"3/4" and "1/28" lamps
Select one from 8 mark ratios {0/8 ta 8/8).

ITU-T lamp
Lights up when the set PRBS column count and mark ratic conform to the international
recommendation.

(2) Word pattern and frame pattern setting section

®

©

PATTERN MODE - WORD key ( | |)
Changes over the pattern for data comparison to WORD mode.
PATTERN MODE - FRAME key (| |)

Changes over the pattern for data comparison to FRAME made.

ALTERNATE key ((=_])

Turn this switch ON to use the ALTERNATE mode which compares and measures data
by changing over between two {A and B) patterns,

A/B select key (IEI) and A and B lamps
In ALTERNATE mode, changes over the pattern for comparison and measurement or
editing to A or B.

EXIT lamp

In ALTERNATE mode, lights up when pattern is changed over according to external
signal. internal/external change-over is made by bit 1 of SW1 on the rear panel (see
Figure 2-6 ©).

PAYLOAD TYPE select key ( [¢], [#]) and WORD, PRBS, CID lamps
This key selects the type of payload in FRAME mode.

POLARITY select key ([_|) and NORMAL and INVERSE lamps
Selects the logic of data compare patterns in WORD or FRAME mode.
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Figure 2-3 Pattern Setting Section

Group select key ( , @ ) and lamps
Selects the group of items to display on the pattern length/address indicator ®.

EDITkey ([= )

Turns ON while WORD or FRAME mode patterns are being edited.

PATT BUSY lamp

Lights up while the content of pattern setting is being transferred to the pattern
generating circuit.

Pattern length/address indicator _

Displays the tength, address and byte number of pattern.

This indication changes with set pattern modes and set iterns. What item to indicate
is shown by the lamp on the left.

TEM key ([¢], [2])

Selects what item to set from those displayed on the pattern length/address indicator

®.
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® DIGITkey ([&]. [2])

Shifts left- or rightwards the digit (at which the pointer is lighting) for setting pattern
length or address.

@® Pattern length/address set key ( , )

Increments/decraments the value of the digits which is higher in order than that at which
the pointer is lighting in the pattern length/address indicator.

® PATTERN DATA lamp and 1st to 16th keys (D " D)

Displays/sets the content of the patterns for 16 bits of the address shown by the pattemn
length/address indicator.
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2.1 Front Panel

2.1.3 Measuring Section

@ to @ ERROR - DATA, CLOCK and SYNGC lamps
Light up on real time when a bit error eccurred on data input, when clock input is
short, or when pattern synchronization error occurred.

@ to ® HISTORY - POWER, CLOCK and SYNC lamps
Light up when power was turned off or power outage occurred during measurement,
when clock input is short, or when pattern synchronization error occurred.

@ OVER lamp
Lights up when the measuring or display range is exceeded

GATE lamp
Lights up during measurement.

@ Measurement result indicator
Displays the result of measurement. Display format differs with measuring functions.

@ CURRENT DATA key ([—_|)
Selects whether or not to display the current data of measurement.

@ IMMEDIATE DATAkey ( [— )
Changes over in which type to display the current data of measurement: cumulative value
or instantansous value.

@®to® MEASUREMENT MODE - OMIT, INSERT, TOTAL, OVHD, PAYLOAD, ALL,
SPECIFIC FIELD, OTHER FIELD and ALL lamps and the selectkey ([ ]

C 1. 1 =)

The key and lamps to select which type of error to detect/display in which range.

©to@®  ERROR RATE, ERROR COUNT, El, EFl and FREQ/FRAME keys ( = |- )

and FREQ (MHz) and FRAME COUNT lamps
The keys set the measurement result display function to "error rate™, "error

count”,

® DISPLAY FORM CHANGE key ([=_|)
Changes over in which format to display the result of error detection.

error interval”, "error free interval”, "frequency"” ar "frame count”.

@ EXTERNAL TIME REFERENCE lamp
~ Indicates that reference signal for measuring time is externally input.

®t0® START and STOP keys (| |, )
Starts/stops measurement.

@ AUTO SYNCkey ( |— )

Turns ON/OFF the auto pattern synchronize function.
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Figure 2-4 Measuring Section

® FRAME SYNC key ([=_|)

Turns ON/OFF the frame synchronize function.

® RESYNCkey ([ |)
Executes re-synchronization of pattern.
@ to® MEASUREMENT TIME - NORMAL, FR TIME, FR INTV and BURST keys
== 1= 1E=ED

Change over the measurement time mode betwesan normal frame time, frame

interval and burst.

@ EXTERNAL GATE key ( [—_ )
Changes over whether the gate control of measurement should be executed internally or
according to extarnal signal.

®to® BUZZER - DATA and ALARM keys ([=_|.[= )
Determines the buzzer sounding conditions: turns ON/OFF the buzzer when a bit
error is detected or when an alarm condition occurs.

@ BUZZER - VOLUME control
Adjusts the buzzer sound volume,
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2.1.4

(1

Timer/Clock/Printer Contro! Section

Timer/clock section

®to®@  TIMER MODE - SINGLE, REPEAT and UNTIMED keys ([= |, [= |, [= )
Select the timer operation mode.

@1t ®  DISPLAY MODE - ELAPSED and TIMED keys (&_ |, [=_])
Selects the timer display mode.

® Timer/clock indicator
Displays the date, hours and minutes of timer or clock.

@ DIGIT key ( ,)

Shifts left- or rightwards the digit to set for the timer or clock.

Timer/clock change key ( , @ )

Increments/decrements the value of the digit of timer/clock selected in above @ by the
DIGIT key.

®@ SETkey ([

Starts/ends the setting of timer/clock.
@ Timer/clock display range select key ( ) and lamps
The key and lamps to select in which range and units to display the timer/clock value:

yvears:month:day:hours, day:hours:minutes:seconds, seconds:mifliseconds:microseconds,
and frame,

@to®  TIMER SETUP - PERIOD, INTERVAL and BURST TIME keys (E , E

=D
Change over the timer/clock display modes ameng measuring time, measuring
intervals and burst measuring time.

@ REALTIMEkey (& )

Changes over the timer/clock display mode to real timea.
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Figure 2-5 Timer/Clock/Printer Control Section

{2) Printer control section

® BUSY lamp
Indicates that the printer is now outputting or paper feeding.

® PRINT OUT key (=)

Automnatically prints out measured data.
@ MANUAL PRINTkey ([ |)

Manually prints out measured data.

ERROR PRINT key ([= )

Prints out information at the occurrence or restoration of or from an error or alarm
condition.

® PAPER FEED key ( D)
Feeds paper of the printer.
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2.1.5 File/GPIB Control Section

{1) File control section

@

File number indicator
Displays the file number according to the key setting in @ to @.
Displays the GPIB device address when the address display key is set to ON in ®.

DIGIT key ([¢]. [2])

Shifts left- or rightwards the digit to set a file number.

File number set keys ( , )

Increments/decrements the value of the digits which are higher in order than that selected
with the DIGIT key in above ©.

File type set key ([]) and SETUP, WORD, FRAME and MEAS lamps

The key and indicating lamps to set the type of the file which is subject to DIR, LOAD,
SAVE ar RESAVE processing.

DIRkey (= )

Displays a directory on the file number indicator. Valid only when the SHIFT key is set to
OFF in @.

LOAD key ([= |)

Instructs file reading. Valid only when SHIFT key is set to OFF in @.

SAVERESAVE key (= )

Saves/re-saves data in a file. Saves when the SHIFT key is set to OFF in @, while re-
saves when set to ON.

DELETEFORMAT key (=)

Deletes a file or initializes a disk. Deletes when the SHIFT key is set to OFF in &, while
initializes when set to ON.

SHIFTkey (= )
Changes over functions of the above @ and & keys.

EXE key
Executes the file operations specified by above ® to @ keys.

Eject button
The push-hutton to take out the floppy disk.
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Figure 2-6 File/GPIB Control Section {1 of 2)

@ Access lamp
Lights up when the floppy disk is being accessed.
Do not press the EJECT button while this lamp is lighting.
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{2)

GPIB control section

® REMOTE lamp and LOCAL key (D )
In remote mods, the REMOTE lamp lights up. Pressing the LOCAL key returns to local
made.

@ MASTERkey (= |)

Turn this Key ON to use the master control function which interlocks the D3286 with the
pattern setting section of the D3186 pulse pattern generator.

® SLAVEkey ([& )

Turn this key ON to use the slave control function which interlocks the pattern setting
section of the D3286 with the D3186 pulse pattern generator.

® ADDRESS DISP key ([= )

Turn this key ON to display the GPIB device address on the file number indicator O to
confirm or change the address.

® PANELLOCKkey (= )
Turning this key ON disables all other keys and control volumes except the LOCAL key
®.
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Figure 2-6 File/GPIB Control Section (2 of 2)
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2.2 Rear Panel

®

@

@

LINE inlet
The inlet for AC power line. Connect this to an AC receptacle by the attached power
cable.

BREAKER
Turns OFF if an excess current flows through the AC line.

Ground terminal
The terminal to ground the housing of the device.

PRINTER connector
Used to output measured data ta an external printer.

GPIB connector
Used to control the D3286 from a personal gomputer through GPIB or to use the
master/slave functicn linking with D3186 pulse pattern generator.

DIP switch SW1
Set to select additional functions of the device (see Table 3-15).

DIP switch SW2
Set to select additional functions of the device {see Table 3-16).

DIP switch SW3
Set to select additional functions of the device (see Table 3-17).

Note: When the setting of SW1 to SW3 in above ® to has been changed, turn the
power once OFF, and turn the power ON again after 5 or more seconds.

EXT REF INPUT cennector
Used to externally input 10 MHz reference signal for measuring time,

EXT GATE INPUT connector

Used to externally input measurement gate signal.

To use this input terminal, set the EXTERNAL GATE key @ on the front panel (see Figure
2-4) to ON.

EXT ALT INPUT connector
Used to externally changing over between pattern A and B in ALTERNATE pattern mode.
To use this input terminal, set bit 1 of SW1 to ON (1) in above ©.

STRETCHED ERROR OQUTPUT connector
Cutputs error detect signal with pulse width widened.

DIRECT ERROR QUTPUT connector
Outputs error detect signal.
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Figure 2-7 Rear Panel
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3. OPERATION

3.1 Power On

With the POWER switch (I in Figure 2-2) on the front panel turned OFF (by pressing the left side of
the switch) and the breaker on the rear panel (& in Figure 2-7) turned ON (by pressing the "." mark
side), connect the LINE inlet (D in Figure 2-7) on the rear panel 10 a receptacle using the attached
power cable.

Turning the POWER switch ON turns on the power.

Avoid frequently turning ON/OFF the breaker, instead of the POWER switch, to turn on/off the power,

CAUTION

1. Supply voltage shall be within 90 VAC to 132 VAC or 198 VAC to 250 VAC, 48 Hz to
83 Hz.
The 100 V and 200 V power circuits are automatically changed over.
2. Because the device consumes maximum 500 VA power, use a power source with
sufficient capacity.
3. Do not turn on the power with a disk including a file of the name shown below
inserted in the floppy disk drive.
If a disk with one of these files is inserted in the floppy disk drive at powering up, the
device does not work correctly.
File names: AUTOEXEGC.BAT
CONFIG.3YS
RAMDISK.SYS
SLOT.3¥S
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3.2 OQOperation on the Panel

3.2.1

Operation on the Front Panel

Followings are the explanation of how to operate each section on the front panel. Read the
explanation referring to Figures 2-1 to 2-6.

(1) Input Setting/Connectors Section

The following item numbers correspand to those in Figure 2-2.

@ POWER switch

This switch is used to turn ON/OFF the power of the D3286.

Pressing the right side of the switch turns ON the power. When the power is turned on,
the device comes in ready state after all indicators and lamps on the panel light up for a
certain period of time.

If pressing this switch does not turn on the power, check whether or not the breaker on the
rear panel (& in Figure 2-7) is set to OFF.

TRIGGER OUTPUT select key ( D ) and 1/32 CLK and PATTERN lamps

The key and lamps for selecting which of 1/32 divided clock (1/32 CLK) signal and pattern
synchronization (PATTERN) signal to output to the TRIGGER OUTPUT connector @.

Each time this key is pressed, output signal is changed over and the corresponding lamp
lights up.

TRIGGER QUTPUT connector

This connector is used to output the trigger signal for observing waveform by oscilloscope.
Which signal to output can be selected in above @: 1/32 divided clock signal or pattern
synchronization signal.

In ohserving data monitor output, triggering by 1/32 divided clock signal overlays
waveforms to display an eye pattern, while triggering by pattern synchronization signal
enables observing a given part of a period of the pattern by still image.

However, in observing the payload part of a pattern whose payload type is PRBS and
whose pattern mode is FRAME, eye pattern is observed even when triggered by pattern
synchronization signal.
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To change the pattern synchronization signal generating position, select PATT TRIGGER
with the group select key @ } @ in the pattern setting section (see Figure 2-3) and
set an address number with the DIGIT key  ( . ) @ and the pattern
length/address set keys  ( . @ ) when pattern mode is PRBS or WORD,

When pattern mode is FRAME, select a set item from FRAME NO., ROW NO. and BYTE
NO. with the ITEM key ( . } @®, and set a frame number, row number or byte
row nurber or byte number with the DIGIT key ( , ) @ and the pattern
length/address set keys  ( : ) ®. Only odd number is available for byte number.

Incrementing/decrement address number by 1 or byte number by 2 corresponds to the
change in pattern synchronization generating position by + 16 bits.

When the pattern is long, such as PRBS 23 columns or more, the period of pattern
synchronization signal becornes long, resulting in less number of triggering operaticns on
the oscilloscope. Thus the observed waveform becomes weaker in intensity. In such a
case, make the oscilloscope display time (or persist time) longer.

The level of this trigger signal is approximately 0 V/-1 V. The load shall be terminated at 0
V by 50 0 resistance.

MONITOR CUTPUT - CLOCK connector

The output for menitoring clock input.  This connectar outputs a signal which has passed
through the internal clock amplifier and variable delay line. The load shall be terminated at
0 V by 50 { resistance.

MONITCR QUTPUT - DATA connectar

The output for monitoring data input. This connector cutputs a signal which has passed
through the internal data amplifier. The load shall be terminated at 0 V by 50 { resistance.

Figure 3-1 shows the relation in optimum phase between MONITOR OUTPUT - CLOCK
output @ and MONITOR OUTPUT - DATA output & when clock and data are input.
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)

@

MONITCR OUTPUT

CLOCK—\—/_\_
o XX

Figure 3-1 Optimum Phase of MONITOR OUTPUT
INPUT - CLOCK connector

Clock input connector. To this connector, connect the clock output of the device to be
tested or measured, or either CLOCK1 or CLOCK1 or CLOCK2 output of D3186.

iINPUT - DATA connector

Data input connector. To this connector, connect the data output of the device to be
tested or measured.
Be sure not to apply a voltage exceeding + 2.5 V/-4.5 V on this connector,

TERMINATOR - CLOCK key ([ |) and "TO OV" and "TO -2V" lamps

The key and lamps for selecting the terminator voltage for clock input ©.

The internal terminating resistance is approximately 50 {, which is connected to 0 V
terminator voltage when "TO 0V" is selected, while to -2 V terminator voltage when "TQ -
2V" is selected.

TERMINATOR - DATAkey ([ |) and "TO OV" and “TO -2V" lamps

The key and lamps for selecting the terminator voltage for data input @.

The internal terminating resistance is approximately 50 {3, which is connected to 0 V
terminator voltage when "TO 0V" is selected, while to -2 V terminator voltage when "TO -
2V" is selected.

INPUT POLARITY key ({ |) and NORMAL and INVERSE lamps

The key and lamps for changing over the polarity of data input.

Each time this key is pressed, the polarity is changed over between NORMAL (positive)
and INVERSE.

When the pattern setting section of D3186 is set the same as that of D3286 and the data
logic is inverted internally in the device to be tested or measured, or because DATA
output of D3186 is used, this key shall be set to INVERSE.
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@@ DELAY setting section

This section includes the volume for cantrolling the delay of clock input against data input
and an indicator.

To change the delay, the mator driven trembane type delay line is used.

Setting range is -400 ps to +400 ps, and resolution is 1 ps.

Tuming this volume counterclockwise decreases the delay, resulting in faster timing of the
internal clock. Turning it clockwise increases the delay, resulting in slower timing.

The motor starts approximately 0.2 second after turning the volume. While the motor is
running, the BUSY lamp at upper left lights up.

The relation in phase between clock input and data input on the internal CLOCK RETIMING
(decision) circuit can be monitored by MONITOR OUTPUT - CLOCK @ and MONITOR
QOUTPUT - DATA ®.

When delay error exceeds the pelrmissible limit, the system automatically enters the self
Lo . . [ . . . . -
calibration routine with " = 'l Lk " displayed on the indicator. This routine ends within

12 seconds at longest. While this routine is activated, all keys on the panel are disabled.

® THRESHOLD LEVEL setting section

This section includes the volume for controlling the threshold level of data input and an
indicator.

Turning the volume counterclockwise decreases the threshold level, while turning it
clackwise increases the threshold level.

The variabie range of threshold level differs, as shown in the table below, according to the
setting of TERMINATOR - DATA &@. Here, resolution is 0.01 V (1 mV).

TERMINATOR - DATA Threshold level variable range
TOOV -2.040 Vto +2.040 V
TO -2V -1.850 V to -0.750 V

® AUTO SEARCHkey ([= |)

This key is used to execute/cancel the AUTO SEARCH function which automatically adjust
the delay of clock input and the threshold level of data input.

In addition to delay and threshold level, this function automatically sets mark ratio when
pattern mode is pseudo random (PRBS) while polarity when pattern mode is WORD or
FRAME.

(When the master function of D3286 and the slave function of D3186 are both turned ON,
the above automatic setting is made only on the D3286 side.)

To execute auto search, the following conditions are necessary.
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The conditions for executing auto search:

Both D3186 and D3286 are in the same pattern mode,

® When pattern mode is pseudo random (FPRBS), the column count of D3186 and that
of D3286 are the same.

& When pattern mode is WORD or FRAME, programmable pattern of 3186 and that of
[D3286 are the same.

® Range of mark ratio:
1/8 to 7/8 (also in WORD or FRAME mode)

e [3286 input data level range:
High level is +2.00 V or less, and low level is -2.00V or more.

Pressing this key while the lamp on the key is turned off executes auto search once.
During execution, the lamp on the key lights up, and the following message is displayed on
the measurement result indicator:

“-E R Ch

Besides, the following message is displayed on the DELAY and THRESHOLD LEVEL
indicators:

These messages disappear when execution ends.

When the optimum values of delay and threshold level are found, they are displayed on the
DELAY and THRESHOLD LEVEL indicators, and the device returns to the state before
execution.

f no optimum value could be found, the following message is displayed on the
measuremsnt rasult indicator:

| R
o T O e e o W B B

And the set values of delay and threshold level are reset to those before the execution of
auto search,

To cancel auto search halfway, press this key again while the lamp on the key is lighting
up. After canceled, the set conditions are reset to those before exscution.

If the auto search is cancelled halfway through a task, the following message is displayed
on the measurement result indicator:

Al EL

Note: When the pattern mode is set to WORD or FRAME, even if the auto search is
executed on the above conditions without using the frame synchronization function
(see @ FRAME SYNC key of (3) in Section 3.2.1), "not Found" may occasionally
result because the synchronization takes a long time. In such a case, use the frame
synchronization function.

When the auto search execution still results in "not Found", it is possible to adjust
anly the delay and threshold level to the optimum values by executing the auto
search after having set the pattern mode to PRBS .
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(2) Pattern Setting Section

The pattern setting section is used to set the pattern for comparing data in error detection.
The D3286 has 3 types of pattern modes: PRBS, WORD and FRAME.
Table 3-1 shows the combination of patterns which can be set.

Table 3-1 Combination of Patterns which Can Be Set

o | e ettt | ke | e
PRBS - N=7 to 31; 7 types 0/8 to 8/8; 8 types OFF
WORD - - - ON/OFF
FRAME WORD - - ON/OFF

PRBS N=15to 31; 3 types 0/8 to 8/8; 8 types ON/OFF
CID N=7:1type 1/2; 1 type OFF

Followings are the explanation of this section, in the order of the numbers in Figure 2-3.

®

PATTERN MODE - PRBS key )

This key is used to change over pattern mode to pseude random (PRBS).
In pseudo random made, the lamp on the key lights up.

PRBS column count (N) select keys  ( . } and indicator

The number of PRBS columns is displayed by 2 digit 7-segment LED. 7 types are
available: 7, 9, 10, 11, 15, 23 and 31 columns. Table 3-2 shows the generating

function.

Pressing key increases the number of columns, while pressing key decreases
it.

Pressing key when the number of columns is 31 returns to "7", while pressing
key while the number of columns is 7 returns to "31".

Keeping either of these keys pressed continuously increases/decreases the number of

PRBS columns.
When pattern mode is set to WORD or FRAME, the column count indicator is blanked,

disabling the madification of the sefting. However, when pattern mode is FRAME and
payload type is PRBS, only 3 types of columns (15, 23 and 31 columns) can be
selected.
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® MARK RATIO selectkeys ([§8]. [¢].[2]) and or8, 118, 114, 172, &/8, 7/8, 3/4 and
1/2B lamps

8 values of mark ratio (0/8, 1/8, 1/4, 1/2, 8/8, 7/8, 3/4 and 1/2B) can be selected, and the
set value is displayed by the lamps arranged in 4 (horizontally) X2 (upper and lower lines).
The lamps of the upper line correspond to 0/8, 1/8, 1/4 and 1/2 from the leftmost one in
order. The lamps of the lower line correspond to 8/8, 7/8, 3/4 and 1/2B which are the
logical inversion of the patterns of the upper line.

@ key selects a mark ratio of the upper line and that of the lower line alternately.
key shifts the selected mark ratio leftwards, while key rightwards.

Pressing key when mark ratio is set to 0/8 or 8/8 changes to 1/2 or 1/2b. On the
other hand, pressing key when mark ratio is set to 1/2 or 1/2b changes to 0/8 or
8/8.

When pattern mode is set to WORD or FRAME, ali lamps are turned off, disabling the
modification of the setting. However, when pattern mode is FRAME and payload type is
PRBS, above menticned 8 types can be selected.

@ ITU-T lamp

This lamp lights up when PRBS column count and mark ratio selected in above @ and @
conform to the recommendation of ITU-T.

Table 3-2 shows the relation among PRBS pattern columns, generating funciion, mark ratio
and applicable standard.

Table 3-2 PRBS Pattern Generating Function and Applicable Standard

Columns | Generating function Mark ratio Standard ITU-T lamp
7 X7 +X8 + 1 1/2 ITU-T V.29 ON
Cther than 1/2 OFF
9 XO+X5+1 1/2 ITU-T V.52 ON
Other than 1/2 OFF
10 X10+%7 +1 All OFF
11 X1 +¥X9+1 1/2 ITU-T 0.152 ON
Other than 1/2 OFF
15 X15 +X14 + 1 1/2B ITU-T 0.151 ON
Other than 1/2B OFF
23 X234+ X18 + 1 1/2B ITU-T 0.151 ON
Other than 1/2B OFF
31 X314+ %28 + 1 All OFF
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® PATTERN MODE - WORD key ( )

This key is used to change over pattern mode to WORD.

In WORD mode, the lamp on the key lights up.

In WORD mode, pattern length is set by the bits, and each bit can freely be set to 1 or 0.
The content of edited patterns is stored in the internal WORD pattern memory.

=

® PATTERN MODE - FRAME key { )

This key is used to change over pattern mode to FRAME.

In FRAME mode, the lamp on the key lights up.

in FRAME mode, 3 payload types (WORD, PRBS and CID) are available and selected with
the PAYLOAD TYPE select key .

When payload type is WORD, all bits of pattern can freely be set. Frame structure is set
by the number of frames, the number of rows per frame and the number of bytes per row
as well as the number of bytes in the overhead part of a row.

The content of edited patterns is stored in the internal FRAME pattern memory.

The overhead part and frame structure of the FRAME pattern memory are the same as
those when payload type is PRBS. Therefore, changing the content of pattern in the
overhead part of etther payload type equally changes that of another payload type.

When payload type is PRBS, the content of pattern only in the overhead part can freely be
set or edited, and FRBS is set in the parts other than cverhead (payload part). Like in
WORD payload type, frame structure can be set by the number of frames, the number of
rows per frame and the number of bytes per row as well as the number of bytes in the
overhead part of a row. The number of PRBS columns is selected with the PRBS column
count select key @ from 15, 23 and 31. Mark ratio can be changed.

The content of edited patterns in overhead part is stored in the internal FRAME pattern
memaory. The FRAME pattern memory and the frame structure are the same as those
when payload type is WORD. Therefore, changing the content of pattern in the overhead
part of either payload type equally changes that of ancther payload type.

Figure 3-2 shows the frame pattern structure when payload type is WORD or PRBS.
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Figure 3-2 Frame Pattern when Payload Type is WORD or PRBS

When payload type is CID, pattern becomes that for same sign continuous resistance test.
For frame structure, the number of frames is fixed to 2, and the number of rows per frame
is fixed to 1. Therefore, setting is made only for the number of bytes per row, the number
of bytes in the overhead part ¢of a row, and the number of bits for continuous 0/1 patterns.
In the overhead part, SOH pattern of the first row of SDH frame, namely frame
synchronization bytes (A1 and A2), STM muitiplex number (C1 byte) and national use bytes
{X18 and X19), is set. And the pattern of the cverhead part of all frames become the
same.

In the payload part, continuous @ or 1 pattern of specified length is set. 1 and 0 of the
continuous pattern change alternately frame by frame.

For the remaining portion of the payload part, PRBS pattern of 7 columns and 1/2 mark
ratio is set. When one row is longer than 1036 bytes, PRBS may bhe discontinuous at a
frame boundary.

The content of pattern in each part is automatically set according to the frame structure,
which cannot be edited.
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I‘—"iguré 3-3 shows the frame pattern when payload is CID.

lﬁ Overhead part

1 row

Continuous 0 pattern
| —PRBS

Overhead part
|" - Continuous 1 pattern

Trow ————>

[~ PRBS

Pattern |

ength‘ 2

v
1
R S

ALX XN

AZX IXN

CIXN

K18 N {19 XN

N=(No. of bytes in the overhead part of a row) +9

Al: 11110110
A2: 00101000

C1:  Serial number from 00000001 to N. The next to 11111111 is 00000000,

(Fixed)
Xi8: 10101010
X19: 10101010

(Fixed)
(Fixed)

{Fixed)
{Fixed)

{Unit: byte)

Figure 3-3 Frame Pattern when Payload Type is CID
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@ ALTERNATE koy ([= )

Turn this key ON 1o use the ALTERNATE mode where measurement is made by changing
over two (A and B) patterns.

Repeatedly pressing this key changes over ON/OFF state in order. When the key is turned
ON, the lamp on the key lights up.

ALTERNATE mode can be turned ON only when pattern mode is WORD or when pattern
mode is FRAME and payload type is WORD or PRBS.

Besides, the available pattern length of the entire WORD pattern or the available number of
frames of the entire FRAME pattern differs with ON/OFF of ALTERNATE mode (see Tables
3-5 and 3-8).

If the set pattern length or frame count is invalid when ALTERNATE mode is turned ON,
changing the state of ALTERNATE mode from OFF to ON sounds the alarm buzzer,
displaying the following message on the pattern length/address indicator . And
ALTERNATE mode will be kept OFF. In such a case, turn on ALTERNATE mode after
modifying pattern length or frame count to a value which is valid when ALTERNATE mode

is ON.

[ I T d ooy
b= O S T T & T T A

A/B select key E] ) and A and B lamps

The key and lamps for changing over the pattern for measurement, conditions setting or
editing between A and B in ALTERNATE mode. The control method for changing over
between A and B patterns in ALTERNATE mode is set to INTERNAL or EXTERNAL by bit
1 (ALTERNATE CONTROL) of DIP switch SW1 (® in Figure 2-7) on the rear panel (see
Table 3-10). When the setting of this switch was meodified, turn the power off once, and
turn it on again after 5 or more seconds. '

When ALTERNATE CONTROL is set to INTERNAL, pressing this key changes over A and
B patterns alternatsly, and the corresponding famp lights up.

When ALTERNATE CONTROL is set to EXTERNAL, in general, pattern A or B is selected
according to the level of external input signal EXT ALT INPUT (@ in Figure 2-7). However,
this key is enabled when the group select key @ is set to PATT DAT and the EDIT key @
is set to ON, changing over the pattern to measure or edit between A and B, independent
of the level of EXT ALT INPUT. And the corresponding lamp lights up.

Measuring pattern is changed over after pressing this key and reaching the end of the
previous pattern.

When ALTERNATE mede is turned OFF, this key is disabled, and A and B lamps are
turned off.
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€)

EXT lamp

This lamp lights up when pattern is changed over according to the level of external input
signal EXT ALT INPUT (@ in Figure 2-7) in ALTERNATE mode. External/internal change-
over is made by bit 1 of DIP switch SW1 {& in Figure 2-7) on the rear panel {see Table 3-
10). When the setting of this switch was modified, turn the off power once, and turn it on
again after 5 or more seconds.

PAYLOAD TYPE select keys  ( , ) and WORD, PRBS and CID lamps

This key is used to select payload type when pattern mode is FRAME,
3 payload types are available: WORD, PRBS and CID. The lamp corresponding to the
selected payload type lights up.

Pressing key shifts the selected payload type leftwards, while pressing key
shifts rightwards.

Pressing key when payload type is WORD changes to CID, while pressing
key when payload type is CID changes to WORD.

These keys are enabled when pattern mode is FRAME. In other modes, the 3 lamps are
all turned off.

When payload type is WORD, all bits for the content of pattern can freely be set. For
frame structure, the number of frames, the number of rows per frame and the number of
bytes per row as well as the number of bytes in the overhead part of a row are set.

The content of edited patterns is stored in the FRAME pattern memory.

The overhead part and frame structure of the FRAME pattern memory are the same as
those when payload type is PRBS. Therefore, changing the content of pattern in the
overhead part of either payload type equally changes that of another payload type.

When payload type is PRBS, the content of pattern only in the overhead part can freely be
set or edited, and PRBS is set in the parts other than overhead (payload part). Like in
WORD payload type, frame structure can be set by the number of frames, the number of
rows per frame and the number of bytes per row as well as the number of bytes in the
overhead part of a row. The number of PRBS columns is selected with the PRBS column
count select key @ from 15, 23 and 31. Mark ratio can be changed.

The content of edited patterns in overhead part is stored in the internal FRAME pattern
memory. The FRAME pattern memory and the frame structure are the same as those
when payload type is WORD. Therefore, changing the content of pattern in the overhead
part of sither payload type equally changes that of ancther payload type.
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When payload type is CID, pattern becomaes that for same sign continuous resistance test.
For frame structure, the number of frames is fixed to 2, and the number of rows per frame
is fixed to 1. Therefore, setting is made only for the number of bytes per row, the number
of bytes in the overhead part of a row, and the number of bits for continuous 0/1 patterns.
In the overhead part, SOH pattern of the first row of SDH frame, namely frame
synchronization bytes (A1 and A2), STM multiplex number (G1 byte) and national use bytes
{X18 and X19), is set. And the pattern of the overhead part of all frames become the
same.

In the payload part, continuous @ or 1 pattern of specified fength is set. 1 and 0 of the
continuous pattern changes alternately frame by frame.

For the remaining portion of the payload part, PRBS pattern of 7 columns and 1/2 mark
ratio is set. When one row is longer than 1036 bytes, PRBS may be discontinuous at a
frame boundary.

The content of pattern in each part is automatically set according to the frame structure,
which cannot be edited.

Figures 3-2 and 3-3 show the frame pattern structure of each payload type.

© POLARITY selectkey ([ ]) and NORMAL and INVERSE lamps

This key is used to select the polarity of the pattern for comparing data when pattern mode
is WORD or FRAME.

Palarity is either NORMAL or INVERSE, which are logically inverted each other.

Pressing the POLARITY key changes over the polarity.

in NORMAL mode, set patterns are compared as they are, while in INVERSE MODE
comparison is made with inverted patterns. The pattern display lamp @ shows a
comparison pattern according to the polarity setting.

@ Group select keys ( , ) and lamp
This key selects a group of items to be displayed on the pattern length/address indicator
®.
B groups are available: PATT TRIGGER, PATT DATA, FR STRUCT, SYNC WORD, ST-
MASK FLD, END-MASK FLD, ST-SPEC FLD and END-S8PEC FLD. The lamp
corresponding to currently selected group lights up.
These group names are marked by abbreviation on the front panel. Their full names are:
PATT TRIGGER: PATTERN TRIGGER {pattern trigger output position)
PATT DATA: FATTERN DATA (pattern data edit position)
FR STRUCT: FRAME STRUCTURE
SYNC WORD:  SYNCHRONIZATION WORD (hunting pattern)
ST-MASK FLD;  START OF MASK FIELD
END-MASK FLD: END OF MASK FIELD

3-14 Sep 1/94



D3286
ERROR DETECTOR
OPERATION MANUAL

3.2 Operafion on the Panel

ST-SPEC FLD:  START OF SPECIFIC FIELD
END-SPEC FLD: END OF SPECIFIC FIELD

Which groups can be selected changes with the setting of pattern mode, as shown in Table
3-3.
Table 3-3 Available Groups in Each Pattern Mode

Pattern Mode Available groups
PRBS PATT TRIGGER only
WORD PATT TRIGGER, PATT DATA, SYNC WORD, ST-MASK
FLD, END-MASK FLD, 8T-SPEC FLD, END-SPEC FLD
FRAME PATT TRIGGER, PATT DATA, FR STRUCT, SYNC WORD,
ST-MASK FLD, END-MASK FLD, ST-SPEC FLD, END-
SPEC FLD

Pressing key shifts the sefected group upwards along the indication lamps, while

pressing @ key shifts downward.
Pressing key when the uppermost group (PATT TRIGGER) is selacted changes to
the lowermost group (END-SPEC FLD when pattern mode is WORD).

Pressing key when the lowermost group is selected changes to the uppermaost
group.

PATT TRIGGER is used to set the position to output trigger signal to the TRIGGER
QUTPUT connector (& in Figure 2-2) with respect to the data pattern which is output from
the MONITOR DATA QUTPUT connector (& in Figure 2-2) when the TRIGGER OUTPUT
select key (@ in Figure 2-2) of the Input setting/connectors section is set to PATTERN.

PATT DATA is used to monitor or edit the content of data pattern.

FR STRUCT is used to set frame structure. Frame structure is the same when payload
type is WORD or PRBS. Therefore, changing the frame structure of either payload type
equally changes that of another payload type.

SYNC WORD is used to set the hunting pattern for pattern synchronization for the
measuring section.

ST-MASK FLD is used to set the starting position of the pattern mask field which is to be
excluded from the object of pattern synchronization or error detection.

END-MASK FLD is used to set the end position of the pattern mask field which is to be
excluded from the object of pattern synchronization or error detection.

ST-SPEC FLD is used to set the starting position of the specific field of a pattern which is
to be the object of error detection.
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END-SPEC FLD is used to set the end position of the specific field of a pattern which is to
be the object of error detection.

When the SLAVE key in the GPIB operation section (® in Figure 2-8) is set to ON, neither
SYNC WORD, ST-MASK FLD, END-MASK FLD, ST-SPEC FLD nor END-SPEC FLD can
be set even with the master control function of the D3186 pulse pattern generator. To set
these items, turn the SLAVE key once OFF,

® EDIT key (E)

Turn this key ON to change pattern length or frame structure or to edit the content of
pattern when pattern mode is WORD or FRAME.

Turning this key OFF disables the medification of pattern length or frame structure or the
editing of the content of pattern.

The conditions allowing turning on this key differ with pattern modes or the setting of the
group select key @ (see Table 3-4).

Under the conditicns allowing turning on this key, ON/OFF state changes alternately each
time the key is pressed. While the key is turned ON, the lamp on the key lights up, and
the pointer for the display item lights up on the left of the number displayed on the pattern
length/address indicator © .

@ PATT BUSY lamp

While the content of pattern setting is being transferred to the data compariscn pattern
generating circuit, this lamp lights up.

The time required for the transfer is almost proportional to the length of pattern. The
maximum is approximately 8 seconds.

While this lamp is lighting, data comparison pattern is undefined.

® Pattern length/address indicator

This indicator displays pattern length, pattern address or byte number.

The display format differs with set pattern modes, payload types or which group of display
items to select. Which item is displayed now is indicated by the lamp on the left.

Table 3-4 shows the items which c¢an be displayed on this indicator and the pattern content
display lamp @, as well as the items which can be set.

When multiple items which can be set are displayed on this indicator, select one with the
ITEM key ®.
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The meaning of each display item in Table 3-4 is as follows:

PATTERN LENGTH (NO. OF BITY ... .. Length of pattern {in bits)
ADDRESS ........ ... .. ... .. ... 1 address = 16 bits
NC.OF FRAME . ........ ... ..... Number of frames of a whole pattern
NO.OFROW ... ... . e Number of rows per frame
ROW LENGTH (NC. OF BYTE) ....... Number of bytes per row
CVERHEAD LENGTH (NC. OF BYTE) .. Number of bytes of overhead part
0/1 LENGHT (NO. OF BITy .......... Number of bits for continucus 0/1 pattern
FRAMENO. ....... ... .. ... .. ... Frame number from the head of pattern
ROWNO. ... ... Row number in a frame
BYTENC. ... i Byte number in a row
BITNO. ... ... .. .. . ... Bit number in a address or byte
NO.OFBIT ......... . ... .. ..., Number of bits of SYNG WORD

Table 3-4 Pattern Display/Set ltems (1 of 3)

PATTERN | PAYLOAD GROUP EDIT DISPLAY ITEMS (The item of boldface
MODE TYPE SELECT letter shows practicable set)
PRBS - PATT TRIGGER OFF ADDRESS,

CONTENT OF PATTERN
PATT TRIGGER OFF PATTERN LENGTH, ADDRESS,
CONTENT OF PATTERN
PATT DATA OFF PATTERN LENGTH, ADDRESS,
CONTENT OF PATTERN
ON PATTERN LENGTH, ADDRESS,
CONTENT OF PATTERN
WORD

SYNC WORD OFF PATTERN LENGTH, ADDRESS,
CONTENT OF PATTERN
ST-MASK FLD OFF PATTERN LENGTH, ADDRESS, BIT

NOQO., CONTENT OF PATTERN

END-MASK FLD OFF FPATTERN |LENGTH, ADDRESS, BIT
NO., CONTENT OF PATTERN

ST-SPEC FLD OFF PATTERN LENGTH, ADDRESS, BIT
NO., CONTENT OF PATTERN

END-SPEC FLD OFF PATTERN LENGTH, ADDRESS, BIT
NO., CONTENT OF PATTERN
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Table 3-4 Pattern Display/Set ltems (2 of 3)

PATTERN | PAYLOAD GROUP EDIT DISPLAY ITEMS (The item of boldface
MODE TYPE SELECT ietter shows practicable set)
PATT TRIGGER OFF FRAME NO., ROW NO., BYTE NO.,
CONTENT OF PATTERN
PATT DATA OFF FRAME NO., ROW NO., BYTE NO.,
CONTENT OF PATTERN
ON FRAME NO., ROW NO., BYTE NO.,
CONTENT OF PATTERN
FR-STRUCT OFF NO. OF FRAME, NO. OF ROW, ROW
LENGTH, OVERHEAD LENGTH
WORD ON NO. OF FRAME, NO. OF ROW, ROW
LENGTH, OVERHEAD LENGTH
SYNC WORD OFF FRAME NO., ROW NO., BYTE NO.s),
NO. OF BIT, CONTENT OF PATTERN
FRAME
ST-MASK FLD OFF FRAME NO., ROW NO., BYTE NO,, BIT
NO., CONTENT OF PATTERN
END-MASK FLD OFF FRAME NO., ROW NO., BYTE NO., BIT
NO., CONTENT OF PATTERN
ST-SPEC FLD OFF FRAME NO., ROW NO., BYTE NO., BIT
NQ., CONTENT OF PATTERN
END-SPEC FLD OFF FRAME NO., ROW NO., BYTE NO., BIT
NQ., CONTENT OF PATTERN
PATT TRIGGER OFF FRAME NO., ROW NO., BYTE NO.,,
CONTENT OF PATTERN™)
PATT DATA OFF FRAME NO., ROW NO., BYTE NO.?),
PRBS CONTENT OF PATTERN
ON FRAME NO., ROW NOQ., BYTE NO.'3),
CONTENT OF PATTERN
FR-STRUCT OFF NO. OF FRAME, NO. OF ROW, ROW
LENGTH, OVERHEAD LENGTH
ON NC. OF FRAME, NO. OF ROW, ROW
LENGTH, OVERHEAD LENGTH
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Table 3-4 Pattern Display/Set ltems ({3 of 3)

PATTERN | PAYLOAD GROUP EDIT DISPLAY ITEMS (The item of boldface
MODE TYPE SELECT letter shows practicable set)
SYNC WORD OFF FRAME NO., ROW NO., BYTE NO."5},
NO. OF BIT, CONTENT OF PATTERN
ST-MASK FLD OFF FRAME NO., ROW NO., BYTE NO., BIT

NO., CONTENT OF PATTERN™)

PRBS | END-MASK FLD OFF |FRAME NO., ROW NO., BYTE NO., BIT
NO., CONTENT OF PATTERN")

ST-SPEC FLD OFF FRAME NO., ROW NO., BYTE NO,, BIT
NO., CONTENT OF PATTERN)

END-SPEC FLD OFF FRAME NO., ROW NO., BYTE NO., BIT
NO., CONTENT OF PATTERN™)

PATT TRIGGER OFF FRAME NO,, ROW NO,, BYTE NO,,
CONTENT OF PATTERN2)

FRAME

PATT DATA OFF FRAME NO., ROW NO., BYTE NO."),
CONTENT OF PATTERN

FR-STRUGCT OFF ROW LENGTH, OVERHEAD LENGTH,
01 LENGTH

CiD OCN ROW LENGTH, OVERHEAD LENGTH,

0/1 LENGTH

SYNG WORD OFF FRAME NO. RCW NO., BYTE NO. "8),
NC. OF BIT, CONTENT OF PATTERN

ST-MASK FLD OFF FRAME NO. ROW NO., BYTE NO., BIT

NO., CONTENT OF PATTERN™2)

END-MASK FLD OFF FRAME NO. ROW NOQO., BYTE NO., BIT
NO., CONTENT OF PATTERN™2)

ST-SPEC FLD OFF FRAME NO. ROW NO., BYTE NQ., BIT
NO., CONTENT OF PATTERN™2)

END-SPEC FLD OFF FRAME NO. ROW NO., BYTE NO., BIT
NO., CONTENT OF PATTERN2)

Note: *1} When pattern mode is FRAME, payload type is PRBS, group selection is PATT
TRIGGER, ST-MASK FLD, END-MASK FLD, ST-SPEC FLD or END-SPEC FLD,
and byte number is within paylocad range, the content of pattern is not displayed.
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*2)  When pattern mode is FRAME, payload type is CID, group selection is PATT
TRIGGER, ST-MASK FLD, END-MASK FLD, ST-SPEC FLD or END-SPEC FLD,
and byte number is within the PRBS range of payload, the content of pattern is not
displayed.

*3)  When pattern mode is FRAME, payload type is PRBS, and group selection is PATT
DATA, byte number cannot be set in payload range.

*4)  When pattern mode is FRAME, payload type is CID, and group selection is PATT
DATA, byte number cannot be set in the PRBS range of payload.

*5)  When pattern mode is FRAME and group selection is SYNC WORD, byte number
cannot be set in payload range.

® MEMkeys ([¢]. [2])

This key is used to select the item to set from those displayed on the pattern
length/address indicator ®.
Which items can be set differs with pattern modes or the setting of the group select key @
{see Table 3-4).
When there is only one item which can be set, this key is disabled.
Which item to set is indicated by the pointer on the left of the number displayed.
Pressing key shifts the set item leftwards, while pressing key shifts
rightwards.

Pressing key when the ieftmost item is selected shifts to the rightmost item.
Pressing key when the rightmost item is selected shifts to the leftmaost item.

® DIGITkeys ([¢],[>])

These keys are used to shift the digit to set pattern length or address left- or rightwards.
Which items can be set differs with pattern modes or the setting of the group select key @.
The digit to set is indicated by the pointer on the left of the number displayed.

Pressing key shifts the digit to set leftwards, while pressing key shifts
rightwards.

Pressing key when the leftmost digit is selected shifts to the right most digit.
Pressing key when the rightmost digit is selected shifts to the left most digit.

@ Pattern length/address set keys ; @ )

These keys are used to increment/decrement the digits which are higher in order than the
digit at which the pointer is lighting on the pattern length/address indicator.

Pressing @ key increment the number, while pressing key decrement the
number.
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()

Keeping sither key pressed continucusly increment/decrement the number.

The setting range and step differ with which item to set, as follows:

PATTERN LENGTH (NO. OF BIT)

This item is used to set the pattern length of a whole WORD pattern or that of the hunting
pattern for synchronizing a WORD pattern by the bits.

Pattern length of a whole WORD pattern can be set when pattern mode is WORD, the
group select key @ is set to PATT DATA, and the EDIT key @ is turned ON. The setting
range differs with ON/OFF state of the ALTERNATE key @ (see Table 3-5).

Pattern length of the hunting pattern for synchronizing a WORD pattern can be set when
pattern mode is WORD, the group select key @ is set to SYNC WORD. The setting

range and step is from 4 to 32 bits and 1 bit, respectively,

Table 3-5 Setting Range and Step of Pattern Length of a Whole WORD Pattern

ALTERNATE Range of pattern length (bits) Step (bits)
1 to 32,768 1
32,770 to 65,536 2
65,540 to 131,072 4
OFE 131,080 to 262,144 8
262,160 to 524,288 16
524,320 to 1,048,576 32
1,048,640 to 2,097,162 G4
2,097,280 to 4,194,304 128
4,194 560 to 8,388,608 256
1 teo 16,384 1
16,386 to 32,768 2
32,772 to 65,536 4
ON 65,544 to 131,072 8
131,088 to 262,144 16
262,176 to 524,288 32
524,362 to 1,048,576 64
1,048,704 to 2,097,152 128
2,097,408 to 4,194,304 256
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(b)

ADDRESS

This item is used to set the address of a WORD or PRBS pattern.

1 address is made up of 18 hits.

Address is set when pattern mode is WORD and the group select key @ is set to PATT
TRIGGER, PATT DATA, SYNC WORD, ST-MASK FLD, END-MASK FLD, ST-SPEC FLD
or END-SPEC FLD, or when pattern mode is FRAME and the group select key @ is set
to PATT TRIGGER.

The address setting range is as shown in Table 3-6. The setting step is 1 (address).

Table 3-6 Address Setting Range and Maximum Value

Pattern mode Address setting range Maximum value

WORD 0 to {Pattern length of a whole 524287
pattern) + 16-1
(Raise the decimals to a unit.)

PRBS 0 to (2N-1) +16-1 134217727
(N: Number of PRBS columns.
Raise the decimals to a unit.)

For PATT TRIGGER, the address is the timing to output trigger signal to the TRIGGER
QUTPUT connector (@ in Figure 2-4) when pattern mode is PRBS or WORD and the
TRIGGER OUTPUT select key (@ in Figure 2-4} is set to PATTERN,

For PATT DATA, the address is that of the data pattern to monitor or edit when pattern
mede is WORD.

For SYNC WORD, the address is the top address of the hunting pattern for
synchronization when pattern mode is WORD.

For 8T-MASK FLD or END-MASK FLD, the address is the starting or end address of the
mask field of a pattern which is to be excluded from the object of pattern synchronization
and error detection.
When the digits of the address for ST-MASK FLD is all " - ", it means that no mask field
is set.  In this state, the address indicator for END-MASK FLD turns off, disabling the
setting.

To set no mask field, press the pattern length/address set key ( ) when the

address displayed for ST-MASK FLD is 0, or press the pattern length/address set key

{ } when the address displayed is the maximum value in the setting range.
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Mask field can be set only when the pattern iength of the whole WORD pattern satisfies
the conditions defined in Table 3-7. |If the setting is tried when impossible, the alarm
buzzer sounds and the following message is displayed. And no mask field can be set. In
such a case, set a mask field after modifying the pattern length to a value which allows
the setting.

Mo S Y I e o N |
[ I | [ T T N A [ B

LI

When the digits of the address for ST-MASK FLD is all * — ", it means that no mask field
is set. In this state, the address indicator for END-MASK FLD turns off, disabling the
setting.
The address for ST-SPEC FLD or END-SPEC FLD is the starting or end address of the
specific field of a pattern which is to be the object of error detection when pattern mode is
WORD.

To set no specitic field, press the pattern length/address set key ( ) when the
address displayed for ST-SPEC FLD is 0, or press the pattern length/address set key

( J when the address displayed is the maximum value in the setting range.

Specific field can be set only when the pattern length of the whole WORD pattern
satisfies the conditions defined in Table 3-7. If the setting is tried when impossible, the
alarm buzzer sounds and the following message is displayed. And no specific field can
be set. [n such a case, set a specific field after modifying the pattern length to a value
which allows the setting.

C o T e e
= o S M T o O

I

Table 3-7 Pattern Length of a Whole Pattern for which Mask or Specific Field Can Be Set

{c)

ALTERNATE Range of pattern length (bits) Available patiern Iéngth (bits)
ON, OFF 2 to 18 2,4,8, 16
32 to 262,144 Integral multiple of 32
OFF 262,400 to 8,388,608
Integral multiple of 256
ON 252,480 to 4,194,304
ON, OFF Cther than the above Cannot be set
NO. OF FRAME

This item is used to set the number of frames of a whole FRAME pattern.

The number of frames is set when pattern mode is FRAME, the PAYLOAD TYPE key @
is set to WORD or PRBS, and the group select key @ is set to FR STRUCT. When
PAYLOAD TYPE is CID, the number of frames is fixed to 2.
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The setting range differs with ON/OFF state of the ALTERNATE key @ or the setting of
NO. OF ROW (the number of rows per frame) and ROW LENGTH (the number of bytes

per row).

To set the number of frames at a value greater than the maximum value in Table 3-8, the

number of rows per frame and the number of bytes per row must be set in advance.

Changing the setting of the number of rows per frame or the number of bytes per row

initializes the number of frames to 1.
The setting step is 1 {frame).

Table 3-8 Maximum Available Number of Frames {NO. OF FRAME)
| (FS=ROW LENGTH (bytes) X NO. OF ROW)

Maximum number of frames

ALTERNATE FS (fractions to be rounded down)
OFF Integral multiple of 32 1,048,576 +FS (8,192 or less)
Integral multiple of 16 524,288 +F3 (4,096 or less)
Integrai multiple of 8 262,144 +FS (2,048 or less)
Other than integral multiple of 8 [ 131,072 +F3 {1,024 or less)
ON Integral multiple of 32 524,288 +FS (4,096 or less)
Integral multiple of 16 262,144+ FS (2,048 or less)
Integral multiple of 8 131,072+FS (1,024 or less)
Other than integral multiple of 8 [ 65,5836+ FS (512 or less)

Table 3-9 shows the maximum number of frames which can be set for representative

STM-N frame (NO. OF ROW = 9).

Table 3-9 Maximum Number of STM-N Frames which Can Be Set (NO. OF FRAME)
(FS=ROW LENGTH (bytes) x NO. OF ROW)

STM multiplex ROW LENGTH FS (bytes) Maximum No. of frames
number N {bytes) ALTERNATE OFF | ALTERNATE ON
4 1,080 9,720 26 13
8 2,160 19,440 26 13
16 4,320 38,880 26 13
32 8,640 77,760 13 6
64 17,280 155,520 8 3
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(d)

NO. OF ROW

This item is used to set the length of one frame (the number of rows per frame) when
pattern mode is FRAME.

The number of rows is set when pattern mode is FRAME, the PAYLOAD TYPE key @ is
set to WORD or PRBS, and the group select key @ is set to FR STRUCT. When
PAYI.OAD TYPE is CID, the number of rows is fixed to 2.

The setting range and step is from 1 to 16 (rows) and 1 (row), respectively.
Changing the setting of the number of rows per frame initializes the number of frames of
the whole pattern to 1.

ROW LENGTH (NO. OF BYTE)

This item is used to set the length of row (the number of bytes per row) when pattern
mode is FRAME.
The length of row is set when pattern mode is FRAME and the group select key @ is set
to FR STRUCT.

The setting range differs with the setting of the PAYLOAD TYPE key @ and ON/OFF
state of the ALTERNATE key @, as shown in Table 3-10.

Changing the setting of the length of row initializes the number of frames of the whole
pattern to 1.

Table 3-10 Setting Range and Step of Row Length

PAYLOAD TYPE ALTERNATE Range of row length (bytes) STEP (bytes)
44 to 8,192 4
OFF 8,200 to 16,384 8
16,400 to 32,768 16
WORD, PRBS 44 to 4,096 4
4,104 to 8,192 2]
ON 8,208 to 16,384 16
16,416 to 32,768 32
CIiD OFF 40 to 32,768 4
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OVERHEAD LENGTH {NO. OF BYTE)

This item is used to set the overhead length of a row (the number of bytes per row) when
pattern mode is FRAME.

Overhead length is set when pattern mode is FRAME and the group select key ©@ is set
to FR STRUCT.

The setting range differs with the setting of the PAYLOAD TYPE key @, as shown in
Tabie 3-11.

Table 3-11 Setting Range and Step of Overhead Length

Note:
PAYLOAD TYPE Range of overhead length (bytes) STEP (bytes)
WORD, PRBS 4 to (Length of a row)-40 (maximum 32,728) 4
CID 36 to 32, 760 ") 36

Note:*1) The following limitation is imposed:
Overhead length < Row length.

0/1 LENGTH (NQ. OF BIT)

This item is used to set the length of continuous 0/1 pattern (the number of bits per row)
when pattern mode is FRAME and the PAYLOAD TYPE key @ is set to CID.

The length of continuous 0/1 pattern is set when pattern mode is FRAME, PAYLOAD
TYPE is CID, and the group select key @ is set to FR STRUCT.

The setting range is from 0 to {Length of a row {bytes)-Overhead length (bytes)}x8
(bits)-1 (bit), and the maximum length is (32,768-36) X 8-1=261,855 bits.
The setting step is 1 (bit).

FRAME NO.

This item is used to set the frame number from the top of the FRAME pattern.

Frame number is set when pattern mode is FRAME, the group select key @ is set to
PATT TRIGGER, PATT DATA, SYNC WORD, ST-MASK FLD, END-MASK FLD, ST-
SPEC FLD or END-SPEC FLD.

The setting range for frame number is from 1 to the number of frames of the whole set
pattern (NO. OF FRAME), and the setting step is 1 (frame).

The frame number for PATT TRIGGER is the timing to output trigger signal to the
TRIGGER QUTPUT connector (@ in Figure 2-4) when the TRIGGER CUTPUT select key
(@ in Figure 2-4) on the front panel is set to PATTERN.

For PATT DATA, the frame number is that for the data pattern to monitor or edit.
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For SYNC WORD, the frame number is the starting frame number of the hunting pattern
for synchronization and can be set only when the FRAME SYNC key (@ in Figure 2-7) of
the measurement section is turned OFF.

For ST-MASK FLD or END-MASK FLD, the frame number is the starting or end frame
number of the mask field of a pattern which is to be excluded from the object of pattern
synchronization or error detection.

When the digits of the frame number for ST-MASK FLD are all * — ", it means that no
mask field is sot. In this state, the indicator for the frame number of END-MASK FLD are
turned off, disabling the setting.

When the indicator for the frame number of ST-MASK FLD is "ALL", it means that all
frames are specified as mask field. Also in this case, the indicator for the frame number
of END-MASK FLD is turned off, disabling the setting.

To set no mask field, press the pattern length/address set key ( ) when the frame
number displayed for ST-MASK FLD is "1", or press the pattern length/address set key
{ ) when the indication for the frame number is "ALL".

To designate all frames as mask field, press the pattern length/address set key ( )
when the digits of the frame number displayed for ST-MASK FLD are all " = ", or press
the pattern length/address set key ( ) when the frame number displayed is the
maximum value in the setting range.

For ST-SPEC FLD or END-SPEC FLD, the frame number is the starting or end frame
number of the specific field of a pattern which is to be the object of error detection.

When the digits of the frame number displayed for ST-SPEC FLD are all * — ", it means
that no specific field is set. In this case, the indicator for the frame number of END-SPEC
FLD is turned off, disabling the setting.

When the frame number displayed for ST-SPEC FLD is "ALL", it means that all frames
are designated as specific field. Also in this case, the indicator for the frame number of
END-SPEC FLD is turned off, disabling the setting.

To set no specific field, press the pattern length/address set key ( @) when the frame
number displayed for ST-SPEC FLD is "1", or press the pattern length/address set key
{ } when the indication for the frame number is "ALL".

To designate all frames as specific field, press the pattern length/address set key  ( @)

when the digits of the frame number displayed for ST-SPEC FLD are all " — ", or press
the pattern length/address set key ( @ Y when the frame number displayed is the
maximum value in the setting range.
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ROW NO.

This item is used to set the row number from the top of a frame when pattern mode is
FRAME.

Row number is set when pattern mode is FRAME, the PAYLOAD TYPE key @ is set to
WORD or PRBS, the group select key @ is set to PATT TRIGGER, PATT DATA, SYNC
WORD, ST-MASK FLD, END-MASK FLD, ST-SPEC FLD or END-SPEC FLD.

When PAYLOAD TYPE is CID, row number is fixed to 1 and cannot be changed.

The setting range for row number is from 1 to the number of rows per set frame (NO. OF
ROW), and the setting step is 1 (row).

The row number for PATT TRIGGER is the timing to output trigger signal to the
TRIGGER QUTPUT connector (@ in Figure 2-2) when the TRIGGER QUTPUT select key
(@ in Figure 2-2) on the front panel is set to PATTERN.

For PATT DATA, the row number is that for the data pattern to monitor or edit.

For SYNC WORD, the row number is the starting row number of the hunting pattern for
synchronization.

For ST-MASK FLD or END-MASK FLD, the row number is the starting or end row number
of the mask field of a pattern which is to be excluded from the object of pattern
synchronization or error detection.

When no mask field is set, the indicator for the row number of ST-MASK FLD and END-
MASK FLD is turned off, disabling the setting.

When the indicator for the row number of ST-MASK FLD is "ALL", it means that all rows
are designated as mask field. Also in this ¢ase, the indicator for the row number of END-
MASK FLD is turned off, disabling the setting.

Tao designate all rows as mask field, press the pattern length/address set key ( )
when the row number displayed for ST-MASK FLD is "1", or press the pattern
length/address set key ( @ ) when the row number displayed is the maximum value
in the setting range.

For ST-SPEC FLD or END-SPEC FI.D, the row number is the starting or end row number
of the specific field of a pattern which is to be the object of error detection.

When no specific field is set, the indicator for the row number of ST-SPEC FLD and END-
SPEC FLD is turned off, disabling the setting.

When the row number displayed for 8T-SPEC FLLD is "ALL", it means that all rows are
designated as specific field. Also in this case, the indicator for the row number of END-
SPEC FLD is turned off, disabling the setting.
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To designate all row as specific field, press the pattern length/address set key ( )
when the row number displayed for ST-SPEC FLD is "1", or press the pattern
length/address set key ( ) when the row number displayed is the maximum value
in the setting range.

BYTE NO.

This item is used to set the byte number from the top of a row when pattern mode is
FRAME.

Byte number is set when pattern mode is FRAME, the group select key @ is set to PATT
TRIGGER, PATT DATA, SYNC WORD, ST-MASK FLD, END-MASK FLD, ST-SPEC FLD
or END-SPEC FLD.

The byte number for PATT TRIGGER is the timing to output trigger signal to the
TRIGGER QUTPUT connector (& in Figure 2-2) when the TRIGGER CUTPUT select key
(@ in Figure 2-2) on the front panel is set to PATTERN.

The setting range for byte number is from 1 to the number of bytes per set row (ROW
LENGTH) - 1, and only odd numbers are available.

For PATT DATA, the byte number is that for the data pattern to monitor or edit.

The setting range is from 1 to the number of bytes per set row (ROW LENGTH) - 1, and
only odd numbers are available.

However, when payload type is PRBS, byte number cannot be set in the payload range.
Besides, when payload type is CID, byte number cannot be set in the PRBS range of
payload.

For SYNC WORD, the byte number is the starting byte number of the hunting pattern for
synchronization.

The setting range is from 1 to the number of bytes per set overhead (OVERHEAD
LENGTH) - 1, and only odd numbers are available.

For ST-MASK FLD or END-MASK FLD, the byte number is the starting or end byte
number of the mask field of a pattern which is to be excluded from the object of pattern
synchronization or error detection.

Their setting range is from 1 to the number of bytes per set row (ROW LENGTH) - 1, and
the setting step is 1 (byte).

When no mask field is set, the indicator for the byte number of ST-MASK FLD and END-
MASK FLD is turned off, disabling the setting.

For ST-SPEC FLD or END-SPEC FLD, the byie number is the starting or end byte
number of the specific field of a pattern which is to be the object of error detection.

The setting range is from 1 to the number of bytes per set row (ROW LENGTH), and the
setting step is 1 (byta).
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When no spegcific field is set, the indicator for the byte number of ST-SPEC FLD and
END-SPEC FLD is turned off, disabling the setting.

BIT NO.

This item is used to set the bit number from the top of an address when pattern mode is
WORD, er the bit number from the top of a byte (8 bits) when pattern mode is FRAME.
Byte number is set when pattern mode is WORD or FRAME, the group select key @ is
set to ST-MASK FLD, END-MASK FLD, ST-SPEC FLD or END-SPEC FLD.

The setting range for bit number in WORD pattern mode is from 1 to 16 (bits), and the
setting step is 1 (bit).
The setting range for bit numher in FRAME pattern made is from 1 to 8 (bits), and the
setting step is 1 (bit).

For ST-MASK FLD or END-MASK FLD, the bit number is the starting or end bit number of
the mask field of a pattern which is to be excluded from the object of pattern
synchronization or error detection.

When no mask field is set, the indicator for the bit number of ST-MASK FLD and END-
MASK FLD is turned off, disabling the setting.

For ST-SPEC FLD or END-SPEC FLD, the bit number is the starting or end bit number of
the specific field of a pattern which is to be the object of error detection.

When no specific field is set, the indicator for the bit number of ST-SPEC FLD and END-
SPEC FLD is turned off, disabling the setting.

NO. OF BIT

This item is used to set the length (the number of bits) of the hunting pattern for
synchronization when pattern mode is FRAME.

The length of the hunting pattern is set when pattern mode is FRAME and the group
select key @ is set to SYNC WORD.

The setting range is from 4 to 32 (bits), and the setting step is 1 (bit)
However, hunting pattern can be set only for overhead part. Therefore, a length which
exceeds overhead with respect to the starting byte number cannot be set.
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@ PATTERN DATA lamp and 1st to 16th keys ( D |:| )

This lamp shows the pattern for 16 bits of the address which is displayed on the pattern
length/address indicator ® when pattern mode is PRBS or WORD.”

When pattern mode is FRAME, it shows the pattern for the 16 bits following the frame number
{FRAME NG.), row number (ROW NOQO.) or byte number (BYTE NO.) displayed on the pattern
length/address indicator ®. _

This lamp is turned off when the group select key @ is set to FR STRUCT, when the
PAYLOAD TYPE key @ is set to PRBS and the byte number is within the payload range, or
when the payload type is CID and the byte number is within the PRBS range of payload.
Lighting of the pattern display lamp means "logical 1" (the data output is HIGH).

The 1st to 16th pattern set keys are enabled only when the group select key @ is set to PATT
DATA and the EDIT key @ is turned ON. The status (logical 1 or 0) of the corresponding bit
changes alternately, each time one of these keys is pressed.

When pattern mode is FRAME and the PAYLOAD TYPE key @ is set to CID, the 1st to 16th
pattern set key are disabled, and editing cannot be executed.
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(3) Measuring section

The D3286 has 5 types of measuring function: error rate, error count, error interval (El}, error
free interval (EFI) and frequency (FREQ). When pattern mode is FRAME and measuring time
mode (@ to @) is frame time (FR TIME) or frame interval (FR INTV), frame count can be
measured.

These measuring functions are exscuted at the same time. During execution, display of
measurement result can be changed over without interrupting the measurement.

Besides, for 4 types of error detection other than frequency and frame count, 3 types of
measuring mode are prepared: OMITTING, INSERTING and TOTAL. Thesse modes can be
changed over without interrupting measurement.

When pattern mode is WORD, error detecting range can be selected from total 6 fields:
SPECIFIC FIELD, OTHER FIELD and ALL in addition to the above mentioned three.

When pattern mode is FRAME, error detecting range can be selected from totat 9 fields:
OVERHEAD, PAYLOAD and ALL in addition to above explained 6 types in WORD mode.

In addition to these, display format and the display of current data can be selected. Table 3-
12 shows the possible combination.

When the following operations are executed while taking a measurement, the measurements
obtained up to this moment are reset and a new measurement starts.

e Switching the pattern mode

e Setting or changing the mask field
Setting or changing the specific field
(Only when the measurement mode is set to SPECIFIC FIELD, OTHER FIELD, or ALL.)
Changing the step count of PRBS
Changing the mark ratio

Turning ALTERNATE ON aor OFF
Switching ALTERNATE between A and B
Changing POLARITY

Changing a pattern

Changing FRAME structure

Changing SYNC WORD

Changing PAYLOAD type

Changing the measurement mode
Changing MEASUREMENT TIME
Turning FRAME SYNC ON or OFF
Changing INPUT POLARITY

Auto search
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Part of these measurement mode names marked on the front panel is abbreviation. Their full

names are:
OMIT: OMITTING ERROR

INSERT: INSERTING ERROR

TOTAL: TOTAL ERROR (Omitting error + Inserting error)
OVHD: OVERHEAD PART

PAYLOAD: PAYLOAD TART

ALL: ALL PART

SPECIFIC FIELD: SPECIFIC FIELD
OTHER FIELD: OTHER FIELD (except specific field)
ALL: ALL FIELD

The result of measurement of TOTAL and 2 ALLs is the same.
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Table 3-12

Measuring Functions, Measurement Modes and Display Format

FUNCTION

MEASUREMENT
MODE

DISPLAY FORM

CURRENT DATA

ERRCR RATE

oMIT N
INSERT

OVHD

PAYLOAD
SPECIFIC FIELD
OTHER FIELD
TOTAL, ALL

EXPONENTIAL

PROGRESSNE‘L

IMMEDIATE J

ERROR COUNT

OMIT ™
INSERT

OVHD

PAYLOAD
SPECIFIC FIELD
OTHER FIELD
TOTAL, ALL  _/

INTEGRAL .l

EXPONENﬂALJ

PROGRESSIVE

IMMEDIATE

Error Interval
El

OMIT

INSERT

QVHD

PAYLOAD
SPECIFIC FIELD
OTHER FIELD J
TOTAL, ALL

INTERVALS

Yo

PROGRESSIVE

Error Free Interval
EFI

OMIT

INSERT

OVHD
PAYLOAD
SPECIFIC FIELD
OTHER FIELD
TOTAL, AlL

INTERVALS 'L

% J

PROGRESSIVE

Frequency
FREQ (MHz)

MHz

IMMEDIATE
{1 sec)

FRAME COUNT

EXPONENTIAL

PROGRESSIVE 1

IMMEDIATE |
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Followings are the explanation of the measuring section in the order of the numbers in Figure 2-

4.
@

ERROR -DATA lamp

This lamp lights up on realtime when bit error was detected in data input, and goes out
when the bit error is corrected.

ERRCR - CLOCK lamp

This lamp lights up on real-time when the amplitude or frequency of clock input hecomes
short or too low {CLOCK ERROR), and goes out when the clock input is corrected.

ERROR - SYNC lamp

This lamp lights up when pattern synchronization error (SYNC ERROR) occurred, and goes
out when pattern synchronization is recovered.

HISTORY - POWER lamp

When the power was turned off or 2 power outage occcurred during measurement (POWER
ERROR), this lamp lights up after restoration of the power and continues to light until the
next measurement stari command is issued.

HISTORY - CLOCK larmp

When the amplitude or frequency of clock input becomes short or too low during
measurement, this lamp lights up and continues to light until the next measurement start
command is issued.

HISTORY - SYNC lamp

When pattern synchronization error (SYNC ERROR) occurred during measurement, this
lamp lights up and continues to light until the next measurement command is issued.

OVER lamp

This lamp lights up when the result of measurement is at the upper limit of the measuring
range or excesds the display capacity (OVERFLOW).
Table 3-13 shows the upper limit for the measuring range of each function.
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(a)

Table 3-13 Upper Limit of Measuring Range

Measurement function | Display format Upper limit of measuring range

Error rate EXPONENTIAL 9.9999x10-1
Error count INTEGRAL 99999899

EXPONENTIAL 9.9999x 1018
Error interval, INTERVALS 4.2949x 102
Error free interval

% 100.0000
Frequency MHz No limit
Frame count EXPONENTIAL 9.9999 %1018

Note: For the measurement of error interval and error free interval, overflow occurs when
measurement intervals exceed 4.2949 X 109,

GATE lamp

This lamp lights up during measurement.
This lamp goes out while measurement is interrupted due to clock error or synchronization
error in the period from start to stop of measurement.

Measurement rasult indicator

This indicator displays the result of measurement, measuring condition or error condition.
Display format for each measuring function is as follows.

Error rate

Bit error rate is displayed in the format of maximum 5 digits of (including decimal
point) + symbol for exponent (E) + maximum 2 digits of exponent (including negative sign).

Example: 1.2345 E -5

I

Exponent (-1 to -18)
Symbol for expenent (E)
Mantissa (0.0000 to 9.9999)

In this example, error rate is 1.2345 X 10-5.
Error rate is calculated as follows:
Error rate = (No. of error bits) = (No. of input bits)
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When measuring mode (@ to @) is set to OVERHEAD, PAYLOAD, SPECIFIC FIELD or
OTHER FIELD, error rate is calculated from the number of error bits and that of input bits
in the corresponding range.

When a mask field is set on the pattern setting section, the number of error bits in the
mask field is not included in the calculation, but the number of input bits in the mask field
is included.

When error rate exceeds 0.99998, LI . 11 LU L1 LI EOis displayed, and the OVER
lamp @ lights up.

When the CURRENT DATA {(intermediate result display) key @ is turned on, the period
for updating display is set by the bit 7 and bit 8 of the DIP switch SW3 (& in Figure 2-7)
on the rear panel while the measurement time mode is set to NORMAL (see Table 3-18).
When the measurement time mods is sat to FR TIME or FR INTV, press the INTERVAL
key (@ in Figure 2-5) on the timer clock/printer control section to set the period. When
the setting of SW3 was ¢hanged, turn the power off , and then turn it on again after 5 or
more seconds.

Error count

The display format can be changed over between EXPONENTIAL and INTEGRAL with the
DISPLAY FORM CHANGE key @.

iy In EXPONENTIAL mode, the number of error bits is displayed in the format of
maximum 5 digits of mantissa (including decimal point) +symbol for exponent
(E) + maximurm 2 digits of exponent.

Example: 4.2836E06 (4.2836 X 108 bits)

When error bit rate exceeds 9.9999x 1018, L1 . 1t LU LU Ll E19 is displayed,
and the OVER lamp @ lights up.

iy In INTEGRAL mode, the number of error bits is displayed by maximum 8 digits of
integer.

Example: 42836435 (bits)

When the number of error bits exceeds 99999999, the OVER lamp @ lights up, and
lower 8 digits of the measured value is displayed.

When the CURRENT DATA key @ is turned ON, the period for updating display is set by
bit 7 and bit 8 of the DIP switch SW3 (& in Figure 2-7) on the rear panel (see Table 3-
18). When the setting of SW3 was changed, turn the power once OFF, and then turn it
ON again after 5 or more seconds.
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{c)

(d)

Error interval (El) or error free interval (EF)
Display format (unit) can be changed over between percent (%) and intervals with the
DISPLAY FORM CHANGE key @.

iy In percent mode, the result is displayed in the format of maximum 3 digits of integral
part + decimal point + 4 digits of decimal part.
{Resolution: 0.0001%; maximum: 100.0000%)

Example: 0.7451 (0.7451%)

Percentage is calculated as follows:
Percentage {El) =(No. of error intervals = No. of measuring intervals) X 100
Percentage (EFIY ={No. of no error intervals + No. of measuring intervals) X 100

When measuring intervals exceed 4.2949x109, L1 11 A4 . L1 11 L1 Lt s
displayed, and the OVER lamp @ lights up.

i) In INTERVALS mode, the number of intervals is displayed in the format of maximum 5
digits of mantissa (including decimal point) +symbol for exponent (E)+2 digits of
exponsant.

Example: 3.26E02 (3.26 X102 intervals)

When the number of intervals exceed 4.2949x109, 1. K 4 L1 It E09is
displayed, and the OVER lamp @ lights up.

Measuring interval is set by pressing the INTERVAL key ( @ in Figure 2-5) of the
timer/clock/prinier control section.

For measuring frequency (FREQ)
The frequency of input clock is displayed in the format of maximum 4 digits of integral
part + decimal point + 3 digits of decimal part in MHz (resolution: 1 kHz).

Example:  3120.523 (3120.523 MHz)
A gate time for measurement 1 second.

The upper limit of working frequency range is 12 GHz. However, even exceeding this
limit does not dispfay I 14 Lt L4 . L LU LI nor light up the OVER lamp @.

For measuring frame count
The number of frames is displayed in the format of maximum 5 digits of mantissa
{including decimal point) + symbal for expanent (E) + 2 digits of exponent.

Exampla: 9.5238E04 (9.5238 X 104 framas)

The number of frames is calculated as follows:
The number of frames = (No. of input clocks)+ {{No. of rows per frame (NO. OF
ROW)) X (No. of bytes per row (ROW LENGTH) %8}
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When the number of frames exceeds 9.9999x 1018, LI . L& LI LY Ll E19is
displayed, and the OVER lamp @ lights up.

When the CURRENT DATA (intermediate result display) key @ is turned on, the period
for updating display is set by bits 7 and 8 of the DIP switch SW3 (& in Figure 2-7) on the
rear panel while the measurement time mode is set to NORMAL (see Table 3-18). When
the measurement time mode is set to FR TIME or FR INTV, press the INTERVAL key (@
in Figure 2-5) on the timer clock/printer control section to set the period. When the setting
of SW3 was changed, turn the power off once, and then turn it on again after 5 or more
seconds.

The measurement of frame count is possible only when pattern mode is FRAME and
measuring time mode (& to @) is FR TIME or FR INTV.

Clock error

When the amplitude or frequency of clock input is short or too low, measurement is
interrupted and the following message is displayed.

- - _

CLoc.Ero

SYNC error

When pattern synchronization error occurred, measurement is interrupted and the
following message is displayed.

S Enc.Err
While AUTO SEARCH is being executed

While AUTQO SEARCH is being executed, measurement is interrupted and the following
message is displayed.

L-:Ei"i:h

Before starting measurement (HALT)

Before measurement is started, the following message is displayed.
Lt i
HHLE

Just after starting measurement (BUSY)

The following message is displayed until the first measurement result is displayed after
measurement has started.

-

i
oo T A
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fk) The moment FREQUENCY ERROR occurred
When the measurement time mode is set to RF TIME or FR INTV, if an attempt is made
to start the measurement with the setting outside of the following condition:
input frequency X1/10 < the number of bits of one frame X measurement interval
(number of frames) < 241, or if the input frequency changes to fall ouiside of the above
condition during measurement, the measurement is stopped and the following message is
displayed.

This display disappears when the cause of anather display occurs.
©® CURRENT DATAkey ([= )

This key is used to select whether or not to display current data.
When this key is turned ON, current data (intermediate result of measurement) is
displayed on the measurement result indicator @, which is updated at specified intervals.

The petiod for updating display is set by the bit 7 and bit 8 of the DIP switch SW3 (& in
Figure 2-7) on the rear panel in the error rate or error count measurement mode when the
measurement mode is set to NORMAL, or by pressing the INTERVAL key (® in Figure 2-
5) on the timer/clock/printer control section in the error rate, error count, error interval,
error free interval, or frame count measurement mode when the measurement time mode
is set to FR TIME or FR INTV.

In the frequency measurement mode, the pericd for updating display of the current data is
fixed to 1 second.

When CURRENT DATA is set to OFF, the message "BUSY" s displayed until
measurement ends, and the final result of measurement is displayed after the end of
measurement.

ON/OFF of this key can be changed over even during measurement. ON/OFF state is
changed over each time this key is pressed. While this key is turned ON, the lamp on the
key lights up.

® IMMEDIATE DATAkey ([= |)

This key is used to change over the mode to display current data of error rate, error count
or frame count measurement between PROGRESSIVE and IMMEDIATE. The change-
over is enabled when the CURRENT DATA key @@ is turned ON.

PROGRESSIVE value includes all errors measured till now since starting the
measurement, while IMMEDIATE value includes the errors measured in one period before
updating the display.

ON/OFF of this key can be changed over even during measurement. Each time this key
is pressed, ON/OFF state is changed over. When set to IMMEDIATE mode, the lamp on
the key lights up.
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Tto®

When the CURRENT DATA key @ is turned off or the measurement time mode is
set to BURST, this key is disabled, and the indicator on the key goes out.

MEASUREMENT MODE - OMIT, INSERT, TOTAL, OVHD, PAYLOAD, ALL,
SPECIFIC FIELD, OTHER FIELD, ALL lamp and select keys

1. [=h

These keys and lamps are used to select the type of error to measure or display in
error rate, error count, error interval or error free interval measurement.

There are 9 types of error which are grouped intoc 3 measuring modes: (a)
OMIT/INSERT/TOTAL, (b) OVHD/PAYLOAD/ALL, and (c) SPECIFIC FIELD/OTHER
FIELD/ALL.

Measuring mode group is selected by the measuring mode greup select key
(@ }, while error type in each measuring mode group is selected with 3

measuring mode select keys  ( | ] ; | | ; | | )-

According to selected measuring made, one of the 9 lamps (OMIT, INSERT, TOTAL,
OVHD, PAYLOAD, ALL, SPECIFIC FIELD, OTHER FIELD and ALL) lights up.

In measuring frequency or frame count, these keys are disabled, and all lamps are
turned off.

When pattern mode is PRBS, only OMIT, INSERT or TOTAL can be selected, and
the measuring mode group select key is disabled.

When pattern mode is WORD, OMIT, INSERT, TOTAL, SPECIFIC FIELD, OTHER
FIELD or ALL can be selected. When pattern mode is FRAME, all 9 types are
available.

Even when measuring mode is changed over within the same group with the
measuring mode select key during measurement, display is changed over without
interrupting the measurement.
When measuring mode group is changed over with the measuring mode group
select key during measurement, the current measurement is stopped halfway, and
measurement is started newly.

Followings are the explanation of the errors which are the object of measurement or
display in each measuring mode.

(a-1)  OMIT
The bit errors where "0" were input when logical "1

should have been input
are measured and displayed.

For error rate, the error rate with respect to all bits is measured and
displayed.
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(b-1)

{c-1)

{c-2)

INSERT

The bit errors where " 1" were input when logical "0" should have been input
are measured and displayed.

For error rate, the error rate with respect to all bits is measured and
displayed.

TOTAL
The total of OMISSION and INSERTION bit errors, namely all bit errors, is
measured and displayed.

OVHD

Bit errors in the overhead part of a FRAME paltern is measured and
displayed.

For error rate, the error rate with respect to the number of hits in the
overhead part is measured and displayed.

PAYLOAD

Bit errors in the payload part of a FRAME pattern is measured and
displayed.

For error rate, the error rate with respect ta the number of bits in the payload
part is measured and displayed.

ALL
The total of OVERHEAD and PAYLOAD bit errors, namely all bit errors, is
measured and displayed.

SPECGIFIC FIELD

For WORD or FRAME pattern, bit errors in the specific field set from the
pattern setting section is measured and displayed.

For errer rate, the error rate with respect to the number of bits in the specific
field is measured and displayed.

OTHER FIELD

For WORD or FRAME pattern, bit errors in the fields other than the specific
field set from the pattern setting section is measured and displayed.

For error rate, the error rate with respect to the number of bits in the fields
other than specific field is measured and displayed.

ALL
The total of SPECIFIC FIELD and OTHER FIELD bit errors, namely all bit
errors, is measured and displayed.
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Note: The relation between logical 1/0 and High/Low voltage level of data input is
defined as follows, according to the setting of the INPUT POLARITY key (@
in Figure 2-2) of the input setting/connectors section.

Data input
iNPUT POLARITY
Logic Level
NORMAL "1” High
*Q” Low
INVERSE ¥1? Low
!JO!! ngh
@ to@® ERROR RATE, ERROR COUNT, El, EFl, FREQ/FRAME keys (| |., T |)

and FREQ (MHz), FRAME COUNT lamp

These keys and lamps are used to change over the measuring/displaying function to
ERROR RATE, ERROR COUNT, El {error interval), EFI (error free interval), FREQ
(frequency) or FRAME (frame counter).

The change-over can be done even during measurement without interrupting it.
However, the measurement of frame count is available only when pattern mode is
FRAME and measuring time mode (&0 to @) is FR TIME or FR INTV.

)

This key is used to measure and display error rate (bit error rate).
Error rate is calculated as follows:
Error rate = {No. of error bits) + (No. of input bits)

@ ERROR RATE koy (

where
No. of input bits =No. of input clocks

When measuring mode (@ to ®) is set to OVERHEAD, PAYLOAD, SPECIFIC FIELD or
OTHER FIELD, error rate is calculated from the number of error bits and the number of
input bits in the corresponding field.

When mask field s set on the pattern setting section, the number of error bits in the mask
field is not included in the calculation, but the number of input bits in the mask field is
included.

There are 2 modes to display current data until measurement ends: PROGRESSIVE and
IMMEDIATE, which can be changed over with the IMMEDIATE DATA key .
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in PROGRESSIVE mode, error rate is calculated using the cumulative values uniil now
after starting measurement for both the number of error bits and that of input bits.
Suppose, the frequency of input clock does not change. Then,
No. of input bits= (Frequency of input clock) X (Elapsed time since starting
measurement) (sec)
Therefore, resolution becomes higher as elapsed time increases.

In the IMMEDIATE mode, calculation is made for the period between the previous display
and the current display. The display period is set by the bit 7 and bit 8 of the DIP switch
SW3 (® in Figure 2-7) on the rear panel when the measurement time mode is set to
NORMAL (see Table 3-18). When the measurement time mode is set to FR TIME or FR
INTV, press the INTERVAL key (@ in Figure 2-5) on the timer/clock/printer control section
to set the period. When the setting of SW3 was changed, turn the power off once, and
then turn it on again after 5 or more seconds.

Measurement is not execuied while clock error, SYNC error or power error is accurring.
When restored from these error condition, measurement is autornatically resumed.

)

This key is used to measure and display error count (the number of error bits).
For error count, 2 display modes are prepared: EXPONENTIAL, INTEGRAL. These modes
can be changed over with the DISPLAY FORM CHANGE key @.

—

ERROR COUNT key (

In EXPONENTIAL mode, the number of error bits is displayed in the range from 0 to
9.9999 x 1018,

In INTEGRAL mode, lower 8 digits of the number of error bits is displayed in the range
from 0 to 99999939 (00000000 when overflow occurred).

To display current data until measurement ends, 2 modes are prepared; PROGRESSIVE
and IMMEDIATE. The modes can be changed over with the IMMEDIATE DATA key ©@.

In PROGRESSIVE mode, the cumulative value (number of error bits) after starting
measurement till now is displayed.

in the IMMEDIATE mode, the value (the number of error bits) in the period between the
previous dispiay and the current display is displayed. The display period is set by the bit 7
and bit 8 of the DIP switch SW3 (® in Figure 2-7) on the rear panel when the
measurement time mode is set to NORMAL (see Table 3-18). When the measurement time
mode is set to FR TIME or FR INTV, press the INTERVAL key { @ in Figure 2-5) on the
timer/clock/printer control section to set the period. When the setting of SW3 was changed,
turn the power off once, and then turn it on again after 5 or more seconds.

Measurement is not executed while clock error, SYNC error or power error is occurring.
When restored from these error condition, measurement is automatically resumed,
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@®@ Elkey (

)

This key is used to measure and display the number of error intervals whose error rate are
equal to or greater than the threshold level (which is set by the bits 3, 4, and & of the DIP
switch SW2 {@ in Figure 2-7) on the rear panel).

For error intervals, two display modes (unit) are available: the number of intervals and
percentage (%). These modes can be changed over with the DISPLAY FORM CHANGE
key @.

When the setting of the SW2 was changed, turn the power off, and then turn it on again
after 5 or more seconds.

in the INTERVALS maode, the number of error intervals whose error rate is equal to or
greater than the threshold level is displayed.

in the PERCENT mode, (the number of error intervals whose error rate is equal to or
greater than the threshold level) + (the number of intervals after starting the measurement)
X 100 is displayed in %.

The length of interval is as follows: 0.1 second, 0.2 second, 0.5 second or 1 second to 1
day {in increments of 1 second ) with the INTERVAL key ( @ in Figure 2-5) on the timer
clock/print control section.

in an error interval measurement, until measurement ends, the display of the current data
can be turned on or off. However, for the current data in this case, only the cumulative
value up to the present after starting the measursment is displayed.

Measurement is not executed while a clock error, SYNC error or power error is occurring.

When restored from these error conditions, measurement is automatically resumed.
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@ EFlkey ( )

This key is used to measure and display) the number of error intervals whose error rate is
equal to or greater than the threshold level {which is set by the bits 3, 4, and 5 of the DIP
switch SW2 (@ in Figure 2-7) on the rear panel).

For error free intervals, two display modes (unit) are available: INTERVALS and PERCENT
(%). These modes can be changed over with the DISPLAY FORM CHANGE key @. The
displayed format is the same as for the error intervals.

When the setting of the SW2 was changed, turn the power off once, and then turn it on
again after 5 more seconds.

In the INTERVALS mode, the number of error intervals whose error rate is equal to or less
than the threshold level is displayed.

In the PERCENT made, (the number of error intervals whose error rate is equal to or less
than the threshold level) + (the numher of intervals after starting the measurement) x 100
is displayed in %.

The following relationship between the result of measurement of error intervals and that of
error free intervals is as follows.

In the INTERVALS mode:

(Measurement result of error intervals) + (Measurement result of error free intervals) =
(The number of intervals after starting the measurement)

In the PERCENTAGE mode:

{(Measurement result of error intervals) + (Measurement result of error free intervals) =
100 (%)

The length of interval is the same as that for error interval: 0.1 second, 0.2 second, 0.5
second or 1 second to 1 day (in increments of 1 second ) with the INTERVAL key (@ in
Figure 2-5) on the timer clock section.

In an error free interval measurement, until measurement ends, the display of the current
data can be turned on or off. However, for the current data in this case, only the cumulative
value up to the present after starting the measurement is displayed.

Measurement is not executed while a clock error, SYNC error or power error is occurring.

When restored from these error conditions, measurement is automatically resumed.
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@ to@ FREQ/FRAME key ( ) and FREQ (MHz), FRAME COUNT lamp

These key and lamps are used to measure and display the frequency of input clock or
frame count (the number of frames).

When the measurement result indicator @ displays a frequency value, the FREQ{MHz)
lamps lights up; when it displays a frame count value, the FRAME COUNT lamp lights up.
When other measuring function is selected, both lamps go out.

Pressing this key while the FREQ({MHz) lamp is lighting changes the display over to frame
count mode; pressing this key while the FRAME COUNT lamp is lighting changes the
display over ta frequency mode.

Frequency is calculated from the number of clocks input in the period of 0.1 second and
displayed in MHz (resolution: 1 kHz).

The number of frames is calculated as follows:

No. of frames = (No. of input clocks) = (No. of rows per frame (NO. OF ROW)) X (No. of

bytes per row (ROW LENGTH))x 8

For frame count, 2 modes are prepared for displaying current data untit measurement ends;
PROGRESSIVE and IMMEDIATE. The modes are changed over with the IMMEDIATE
DATA key @.
In PROGRESSIVE mode, the cumulative value (number of frames) after starting
measurement till now is displayed.
In IMMEDIATE mode, the value (the number of frames) in the period between previous
display and current display is displayed. Display period is set by bit 7 and bit 8 of the DIP
switch SW3 (& in Figure 2-7) on the rear panel (see Table 3-18). When the setting of
SW3 was changed, turn the power once off, and then turn it on again after 5 or more
seconds.
Measurement of frame count is available only when pattern mode is FRAME and measuring
time mode (& to @) is FR TIME or FR INTV.

Measurement is not executed while clock error, SYNC error or power error is occurring.
When restored from these error condition, measurement is automatically resumed.
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@ DISPLAY FORM CHANGE key ([= |)

This key is used to select the format to display the result of error count, error interval or
error free interval measurement.

For error count, 2 display modes are prepared: INTEGRAL and EXPONENTIAL. Each time
this key is pressed, the display modes are changed over. In EXPONENTIAL mode, the
lamp on the key lights up.

For error interval and error free interval, 2 display modes are prepared: INTERVALS and
PERCENT (%). Each time this key is pressed, the display modes are changed over. In
PERCENT mode, the lamp on the key lights up.

@ EXTERNAL TIME REFERENCE lamp

This lamp lights up when reference signal for measuring time is input through the EXT REF
INPUT connector (& in Figure 2-7) on the rear panel.

While this lamp is lighting, external reference clock is used. When this lamp is turned off,
internal reference clock is used.

)

This key is used to start measurement or to reset the HISTORY lamps @ to ®.

Pressing this key when measurement is stopped starts all measuring functions. However,
when the EXTERNAL GATE key @ is turned ON, this key is disabled.

When measurement is started, the lamp on the key lights up. When measurement is
stopped with the STOP key @ or the timer, the lamp goes out.

Pressing this key during measurement resets the current measurement to newly start
measurement.

=

@® START key {

In addition, if the START key is pressed with the setting outside of the condition of (k) of
(3) in Section 3.2.1 when the measurement mode is set to FR TIME or FR INTV,
measurement will not start and "Frq Err" is displayed on the measurement result indicator
(® in Figure 2-4).

® STOP key ( )

This key is used to stop measurement.

Pressing this key during measurement stops all measuring functions. When the
measurement stop function by timer is used or when the EXTERNAL GATE key & is
turned ON, this key is disabled.
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@ AUTO SYNCkey ([= |)

This key is used to change over the ON/OFF state of the auto pattern synchronization
function.

Each time this key is pressed, ON/OFF of the autc pattern synchronization function is
changed over. When this key is turned ON, the lamp on the key lights up.

When this key is turned ON, the device automatically comes in pull cut (SYNC ERROR)
condition if error rate is high, and the phase where the input pattern coincides with the
internal comparison pattern. When these patterns coincides with each other, the device
comeas in synchronous state,

When this key is turned OFF, the device does not automatically come in pull out condition
even if arror rate is high, and remains in pull in condition until the RESYNC key @ is
pressed.

The error rate threshold between pull in and pull out differs with pattern modes and pattern
length, as shown in Table 3-14.
In this table, the pattern length in FRAME pattern mode is calculated as follows:
When payload type is WORD or PRBS,

Pattern length = (No. of frames of the whole pattern) X (No. of rows per frame) X (No.

of bytes per row) X 8 (bits)

When payload type is CID,

Pattern length = (No. of rows of the whole pattern) X {No. of bytes per row} X 8 (bits)
where the number of rows of the whale pattern is set internally according to the number of
bytes per row (maximum 10186 rows).
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Table 3-14 Error Rate Thresheld for Pattern Synchronization (approximate value)

Pattern mode

Measurement time

Pattern length (bits)

Error rate thresheld

mode Pull out—Pull in Pul! in—Pull out
WORD ALL 1 to 1,024 4.88% 104 9.77 X104
and 1,025 to 2,048 2.44 % 104 4.88 %104
FRAME 2,049 to 4,006 1.22% 104 2.44 %104
4,087 to 8,142 B.10% 105 1.22x 104
8,193 to 16,384 3.05x 105 6.10%105
16,385 to 32,768 1.53%105 3.05%106
32,770 to 65,536 7.63x10%6 1.53x105
65,540 to 131,072 3.81x 106 7.83%106
131,080 to 262,144 1.91 %106 3.81%106
262,160 to 524,288 9.54 % 107 1.91 %106
624,320 to 1,048,576 477 X107 9.54 % 107
1,048,640 to 2,097,152 2.38% 167 477 %107
2,097,280 to 4,194,304 1.19 %107 238107
4,194,560 to 8,388,608 5.096x 108 1.19x10-7
PRBS Other than BURST 27-1 to 281-1 4.88% 104 9.77 %10+
BURST 27-1 to 281-1 9.76 X 104 1.95% 103

FRAME SYNC key ([= )

This key is used to change over ON/OFF state of the frame synchronization function.
tach time this key is pressed, ON/OFF state of the frame synchronization function is

changed over. When this key is turned ON, the lamp on the key lights up.
This key is enabled when pattern mode is WORD or FRAME.

Turning this key ON

executes pattern synchronization at high speed using the synchronization hunting pattern
which was set from the pattern setting section (SYNC WORD).
When pattern mode is FRAME and this key is turned ON, the number of synchronization
protected columns is set as Table 3-16 by bits 4 to 8 of the DIP switch SW1 (® in Figure
2-7) on the rear panel. When the setting of SW1 was changed, turn the power once off,
and on again after 5 or more seconds.
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Method of Synchronization and ON/OFF of FRAME SYNC

When pattern mode is WORD or FRAME, 2 methods of synchronization are available.

In WORD pattern mode, hunting methed and bit shift method can be selected. In FRAME pattern
mode, the method 1o synchronize by frame synchronization pattern (the paitern which exists in each
frame and is identical in position and content) and that to synchronize by a specific pattern in a
specific frame can be selected. Followings are the explanation of each method of synchronization.

{1) Hunting method (WORD, FRAME SYNC ON)
Shifts to protect rearward when a part (hunting pattern) of the whole pattern coincides.
The hunting pattern used here to detect coincidence must be a characteristic one. If many
patterns which are the same as hunting pattern exist in the whole pattern, pull in time becomes
long and, in the worst, synchronization error occurs or synchrenization cannot be attained at all.
When puil in time is too long or synchronization cannot be attained at all due to no characteristic
pattern existing in the whecle pattern, you had better select bit shift method explained below.

{2) Bit shift method (WORD, FRAME SYNC OFF)
This method compares patterns first by random pattern phase.
if too many errors exist, pattern phase is shifted by 1 bit, and comparison is re-executed. Pattern
phase continues to be shifted by 1 bit until the number of errors become small. In this way, a
correct synchronization can be obtained.
In gensral, pull in tims is shorter in hunting method than in this method. However, it may be
longer in hunting method than in this method, depending on pattern length, the content of pattern
or the error rate of input signal. Taking this into consideration, select a proper method.

{3) Frame synchronization (FRAME, FRAME SYNC ON)
First frame synchronization is attained using frame synchronization pattern of each frame (for
example, A1 and A2 patterns of SDH) and then multiple frame synchronization is attained.

{4) Non-frame synchronization (FRAME, FRAME SYNC OFF)
This synchronization method is used when patterns are of frame structure but there is no frame
synchronization pattern. Operation ig the same as that of the hunting method in WORD pattern
made.

@ RESYNCkey ([ |

This key is used to re-synchronize patterns.

In dependent of ON/OFF state of the auto pattern synchronization function, pressing this
key cancels once pull in condition to come in pull out condition, and executes searching
until pattern coincidence is obtained.

When pattern coincidence is abtained, the device comes in synchronous condition.
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When the content of pattern or the setting of the INPUT POLARITY key was changed, like
in the case pressing the RESYNC key, cancel once pull out condition to come in pull out
condition.  When pattern coincidence is obtained, the device comes in synchronous
condition,

@ to® MEASUREMENT TIME - NORMAL, FR TIME, FR INTV, BURST keys ( [= | .-,

=D

The D3286 has 4 types of measuring time mode: NORMAL, FR TIME (frame time),
FR INTV {frame interval) and BURST. The modes are selected with these keys.
Pressing one of the 4 keys activates the corresponding measuring fime mode, while
other modes are inactivated.

@ NORMALkey ([= )

(@)

Pressing this key sets measuring time mode to NORMAL and lights up the lamp on it.

In NORMAL mode, measurement is executed continuously, and both measuring time
{PERIOD) and inierval are set by time.

Start/stop of measurement are controlled according to the setting of the EXTERNAL GATE
key @0, as (a) or (b) below.

When EXTERNAL GATE is OFF (internal gate control)

To start measurement, press the START key &.

To stop measurement, press the STOP key @&. When the timer is set, measurement is
automatically stopped the moment the set time elapses after the measurement has
started.

The timer is set with the PERIOD key (@ in Figure 2-5) in the timer/clock/printer control
section,
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To stop measursment by the STOP key

START key STOP key
& <

Measurement

To stop measurement by the timer

START key
<

—

Measurement '€ PERIOD ————

Figure 3-4 Operation of Internal Gate Control in NORMAL Mode

(b) When EXTERNAL GATE is ON {(external gate control)

Start/stop of measurement are controlled by external gate signal which is input to the EXT
GATE INPUT connector ({0 in Figure 2-7) on the rear panel, as below.

input signal voltage tevel Measurement
ooV HIGH STOP
-1.0V LOwW START

In this mode, the START key @ is disabled, and the setting of timer is invalid.

After making the input signal low to start measurement, measurement can be stopped
with the STOP key on the front panel. To start measurement the next time, make the
input signal once HIGH and then LOW again.

Input signal voltage must not be changed within one second.
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To stop measursment by the STOP key

STOP key
External gate input —-i {} !7 HIGH
j LOW
; Measurement
Measurement stop

To stop measurement by external gate input

External gate input —-| r——— HIGH

LOW
Measurement
stop

Measurement

Figure 3-5 Operation of External Gate Caontrol in NORMAL Maode

® FRTIMEkey ([= |)

Pressing this key sets measuring time mode to FR TIME (frame time) and lights up the
famp on it.

In FR TIME mode, measuring interval {INTERVAL) and measuring period (PERIOD) are set
by the number of frames and by time, respectively, and measurement is executed
continuously, like in NORMAL mode.

However, TIMER MODE is automatically set to SINGLE.

This mode can be selected only when pattern mode is FRAME,

® FRINTVkey ([= )

Pressing this key sets measuring time mode to FR INTV (frame interval) and lights up the
lamp on it.

In FR INTV mode, measuring interval {(INTERVAL) and measuring periocd (PERIOD) are set
by the number of frames and that of intervals, respectively, and measurement is executed
continuously, like in NORMAL mode. However, TIMER MODE is autormatically set to
SINGLE.

This mode can be selected only when pattern mode is FRAME.
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@

()

BURST key ([= |)

Fressing this key sets measuring time mode to BURST and lights up the famp on it.

In BURST mode, within the entire measuring time from start to stop, error rate and error
count in intermittent burst-like sections are measured without reset haifway.

In this mode, other items such as error interval, error free interval, frequency, frame count
threshold EVEF! and error performance are not measured, and the ALTERNATE key is
automatically turned OFF.

To start measurement of the entire range in burst mode, press the START key @.
Measuremant stops immediately after measuring time mode has been changed over to
BURST. Measurement also stops when measuring time mode is changed over to other
mode during BURST mode measurement.

Measurement is started when pattern synchronization is obtained and the gate control
conditions are turned ON after the START key has been pressed. Measurement stops
when the set burst time elapses, when gate control conditions are turned QFF, or when the
device comes out of pattern synchronization. However, there is a time delay until
measurement is stopped after coming out of pattern synchronization, during which
additional bit errors are counted. To avoid this, before coming out of pattern
synchronization, the burst timer shall end, or gate control conditions shall be turned OFF.
Burst time is set by the BURST TIME key ( @ in Figure 2-5) in the timet/clock/printer
control section on the front panel.

After stopped, measurement is restarted when pattern synchronization is obtained again
and gate control conditions are turned ON. In this case, measurement count is
incremented without reset.

To stop measurement of entire range in BURST mode, press the STOP key @.

In BURST made, the timer to automatically stop measurement when the set time (PERIOD)
elapses after measurement has been started is disabled, and TIMER MODE is set to
UNTIMED.

Gate control in BURST mode is executed as (a) or (b) below, according to the setting of
the EXTERNAL GATE key @.

When EXTERNAL GATE is OFF (internal gate control)

In this case, external gate input is not used.

Burst measuring period is the peried since pattern synchronization has been obtained fill
the set BURST TIME elapses or coming out of pattern synchrenization, within the period
from pressing the START key till pressing the STOP key.
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START key STOP key
¥ v
izati _]_-i_| | ¢ L Pulin
Pattern synchronization : § Pl out
Whole measuring period _l I— Measurement
: : S stop
Burst measurement Measurement
stop

BURST TIME  BURST TIME

Figure 3-6 Operation of Internal Gate Control in BURST Mode

(b) When EXTERNAL GATE is ON (external gate control)

In this case, the external gate input signal which is input to the EXT GATE INPUT
connector ({0 in Figure 2-7) on the rear panel is used.

When the BURST mode is set, the external gate input signal becomes a trigger signal to
start measurement.

The burst measuring period is the period after the trailing edge of the external gate input
signal was input and pattern synchronization was changed from a pull out state to a pull in
state till the set BURST TIME elapses, or pattern synchronization comes out, within the
period from pressing the START key till pressing the STOP key.

The relationship between the voltage of the external gate input signal and the burst
measurement is as follows.

input signal voltage Level Measurement
a.ov HIGH sSTOP
1.0V LOW START

The measurement start condition is turned on by inputting the trailing edge of the external
gate input signal within the period from pressing the START key till pressing the STOP
key.

However, this condition is tuned off by the edge of the measurement start.
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START key STOP key
b T
External gate input [ |_| ’__j Eé)GWH

Pattern

synchronization

Pull out

Whole measuring —I I.____ Measurement

period

Burst measurement

stop

Measurement
——-— stop

BURST TIME

Figure 3-7 Operation of External Gate Control in BURST Mode

@ EXTERNAL GATEkey ([= |)

This key is used 1o select whether gate control in measurement is executed by internal
timer or by external signal.

Each time this key is pressed, ON/OFF state of external gate control is changed over.
While this key is turned ON, the lamp on it lights up.

Operation of external gate control differs with the setting of MEASUREMENT TIME mode
(@ to @).

When measuring time mode is NORMAL, FR TIME or FR INTV, measurement is executed
continuously. In internal gate control mode, measurement is started with the START key
® and stopped with the STOP key @ or the timer (PERIOD).

In external gate control mode, start and stop of measurement are controlled by the voltage
of external gate signal which is input to the EXT GATE INPUT connector (@ in Figure 2-7)
on the rear panel. Measurerment can be stopped also with the STOP key @.

When measuring time mode is BURST, measurement of the whole range is staried with the
START key @& and stopped with the STOP key . In this mode, the timer is disabled
(UNTIMED).

In internal gate control mode, measurement of each burst section is started when pattern
synchronization is obtained, and stopped when the set burst time elapses or when coming
out of pattern synchronization.
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In external gate control mode, measurement of each burst section is started when the
external gate signal input to the EXT GATE INPUT connector (@@ in Figure 2-7) on the rear
panel becomes LOW and pattern synchronization is obtained, and stopped when the set
burst time elapses, when external gate signal becomes HIGH or when coming out of
pattern synchronization.

For details of gate control, see the paragraph for the MEASUREMENT TIME keys @0 to @.

Table 3-15 Measuring Time Mode and Gate Control

MEASUREMEN NORMAL (normal)
T TIME MODE | FR TIME (frame time) BURST (burst)
FR INTVY (frame interval)
EXTERNAL Overall measurement Overall measurement Measurement of burst period
GATE START STOP START STOP START END
OFF {Internal) { START key |STOP key or | START key | STOP key Pattern sync | BURST timer
PERIOD pull in or pattern
timer sync pull out
ON (External) EXTERNAL | EXTERNAL | START key STOP key Pattern sync | BURST timer
GATE GATE pull in or pattern
input LOW input HIGH after trailing sync pull cut
or STOP key adge of
EXTERNAL
GATE input

® BUZZER - DATAkey ([= |)

This key is used to select whether cr not to sound the buzzer when a bit error is detected.
Each time this key is pressed, ON/OFF state of the buzzer for bit error detection is
changed over. When this key is turned ON, the lamp on it lights up.

The frequency of the buzzer tone at detection of bit error changes approximately in
proportion to the number of error bits per unit time. The upper limit is approximately 4 kHz.
Therefore, when the number of error bits is 100 small, the buzzer tone may not be heard
because of too low frequency.

® BUZZER- ALARMkey ([= |)

This key is used 1o select whether or not to sound the buzzer when an alarm condition
{clock error or SYNC error) occurred.

Clock error occurs when the amplitude or frequency of clock input is short or too low, while
SYNC error occurs when coming out of pattern synchronization.

Each time this key is prassed, ON/OFF state of the buzzer for alarm occurrence is changed
over. When this key is turned ON, the lamp on it lights up.
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1

BUZZER - VOLUME knob

This control is used to control the sound volume of the buzzer for detection of bit error or
alarm condition (clock error or SYNC error).

Turning this control clockwise increases the sound volume, while turning it
counterclockwise decreases the sound volume.

(4) Timer/clock/printer control section

Explanation below is given according to the numbers in Figure 2-5.

(4-1)

Timer/clock section

®to @ TIMER MODE - SINGLE, REPEAT, UNTIMED keys (= |.[= .= |)

These keys are used to select the operation mode of the timer.

Prassing one of the 3 keys selects the cerresponding mode and lights up the lamp
on the key, with the lamps on other keys turned off.

The setting of these timer modes cannot be changed during measurement.

@ TIMER MODE - SINGLE key ( [= |)

This key selects the mode to execute measurement enly once.

Measurement is started when the START key in the measurement section (@ in Figure 2-
4) is pressed, and stopped when the time set with the PERIOD key @ in the timer/clock
section elapses. Measurement is also stopped halfway with the STOP key (€ in Figure 2-
4) in the measurement section.

When the FR TIME key in the measurement section {8D in Figure 2-4) is turned ON, timer
made is forcibly set to SINGLE.

@ TIMER MODE - REPEAT key ([= )

This key selects the mode to repeatedly execute measurement.

Measurement is started when the START key in the measurement section (& in Figure 2-
4) is pressed. When the time set with the PERIOD key @@ in the timer/clock section
elapses, the final data of the current measurement is displayed, and then the next
measurement is started. Thus measurement is repeated until the STOP key in the
measurement section (@ in Figure 2-4) is pressed.

® TIMER MODE - UNTIMED key ([= | )

This key selects the mode to execute measurement continuously, independent of the
setting of the PERIOD key @ in the timer/clock section.
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Measurement is started when the START key in the measurement section (& in Figure 2-
4) is pressed, and continued untit the STOP key in the measurement section (& in Figure
2-4) is pressed.

In this mode, the operation the same as setting the timer PERIOD value to 00pay 00HoUR
00min O0sec or to 0 (interval) is executed. Operation can be changed over without
changing the setting of PERIOD.

When the BURST key in the measurement section (& in Figure 2-4) is turned ON, timer
mode is forcibly set to UNTIMED.

@t ® DISPLAY MODE - ELAPSED, TIMED keys ( [= |, [= )

These keys are used to select the display mode for measuring time.

Pressing either key selects the corresponding mode and lights up the lamp on it.
When the lamps @ to @ in the TIMER SETUP section and the lamp on the REAL
TIME key @ are all turned off, the value of measuring time selected with @ or ®
key is displayed on the timer/clock indicator ©.

@ DISPLAY MODE - ELAPSED key ( [= |)

This key selects the mode 1o display the time elapsed after starting the measursment.
When the FR INTV key in the measurement section ( & in Figure 2-4) is turned OFF,
elapsed time is displayed in the format of DAY-HOUR-MIN -SEC. The display range is
from 00pay 00zour 00MmIN 0Csec 10 99%ay 23Hour 59viin B9sec. When exceeding this
range, pointer lights up at upper left of each digit.

When the FR INTV key in the measurement section is turned ON, elapsed time is
displayed by the number of intervals. The display range is from 0 to 999993993. When
exceeding this range, pointer lights up at upper left of each digit.

® DISPLAY MODE - TIMED key ( F”__] )

This key selects the mode to display the remaining time till the end of the the measuring
time preset with the timer PERIOD key @. When the remaining time becomes 0,
measurement is automnatically stopped.

When the FR INTV key in the measurement section ( @ in Figure 2-4) is turned OFF,
remaining time is displayed in the format of DAY-HOUR-MIN-SEC. The display range is
from 00pay 00HouR 00Min 00sEC to 99paY 23HoUR 59MIN 59sEC

When the FR INTV key in the measurement section is turned ON, remaining time is
displayed by the number of intervals. The display range is from 0 to $99938988.

When measurement is not started yet or when the timer function is not used, " — " is
displayed at all digits.
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® Timer/clock indicator
This indicator displays the date and time value of the timer/clack.

When the lamps on the TIMER SETUP keys @ to & and the lamp on the REAL TIME key
@ are alt turned off, the measuring time data for either @ or & DISPLAY MODE key, the
iamp on which is lighting, is displayed.

Namely, when the lamp on the DISPLAY MODE-ELAPSED key @ is lighting, the time
elapsed after starting measurement is displayed. When the lamp on the DISPLAY MODE -
TIMED key & is lighting, the remaining measuring time is displayed.

Display format in ELAPSED (elapsed time) and TIMED (remaining time) mades (when FR
INTV is OFF):
The DAY-HOUR-MIN-SEC lamp lights up.

dd hh mm ss

{1 i i
Second; kd Ll to 4
A i
Minute: L e O
o T
Hour; Ll Lt 3
N [ I |
Day; L Ll ol

When elapsed time exceeds 99 days 23 hours 59 minutes 59 seconds, pointer lights up at
upper left of sach digit.

When measurement is not started yet or when the timer function is not used, " ~ " is
displayed at all digits.

Display format in ELAPSED (elapsed time) and TIMED {remaining time) modes (when FR
INTV is ON}:

XXXXXXXX

Number of intervals;
i R D ot Y T O O O 0 [ A
Ll o A A _I ( (
When elapsed time exceeds 89999999 intervals, pointer lights up at upper left of each digit.
When measurement is not started yet or when the timer function is not used, " = " is

displayed at all digits.

When any lamp of the TIMER SETUP keys @ to @ and the REAL TIME key @ is lighting,
the timer set value corresponding to the key whose lamp is lighting is displayed,
independent of the state of the lamps of the DISPLAY MODE keys @ and &.
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Namely, when the lamp on the TIMER SETUP - PERIOD key @ is lighting, the set value of
measuring time is displayed. When the lamp on the TIMER SETUP - INTERVAL key @ is
lighting, the set value of measuring interval is displayed. When the lamp on the TIMER
SETUP - BURST TIME key ® is lighting, the set value of burst time is displayed. When
the lamp on the REAL TIME key @ and the YEAR-MONTH-DAY-HOUR lamp @ are
lighting, real-time value of year, month, day and hour is displayed. And when the lamp on
the REAL TIME key @ and the DAY-HOUR-MIN-SEC lamp @ are lighting, real time value
of day, hour, minute and second is displayed.

Pointers light up at upper left of the digits which can be set.

Display format of measuring period {when FR INTV is OFF):
The DAY-HOUR-MIN-SEC lamp lights up.

dd hh mm ss
il I L
Second; M Ll o A
it i O
Minute; Lt Ll o I
it Tt |
Hour: Lt Ly e =
s =
Day; e A

Display format of measuring period (when FR INTV is ON}):
XXXXXXXX

Number of intervals;
i [ o O o R
Lt o o

Display format of measuring interval (when FR TIME and FR INTV are both OFF):
When the SEC-mSEC-4SEC lamp is lighting

XX YYY 222

ot T
#58c; LI Lt L (Fixed)
ey w
msec; [ I E |
o i
or i L4
it
sec; Ll Lt (Fixed)
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Display format of measuring interval (when FR TIME and FR INTV are both OFF):

When the DAY-HOUR-MIN-SEC lamp is lighting

dd hh mm ss
™ T O
Second;: kI Ll o 4
i1 i |
Minute; Lol o 4
it it o
Hour: Lt Lt -
1 i 1 I
Day; L e bk

Minimum: 00(DAY) 00{HOUR) 00(MIN) 00(SEC); Maximum: 01(DAY) ¢0(HOUR) 00{MIN)

00(SEC)

Display format of measuring interval (when FR TIME or FR INTV is ON):
The FRAME lamp lights up

XX Y

|
| Exponent; I o LI

il
Mantissa; &I § to

Minimum: 1E1 {10 frames); Maximum: 99E6 (99,000,000 frames)

Display format of burst time:
The SEC-mSEC-4SEC lamp lights up.

XX VVYY ZZ7
i i1 o O
USec; L.{ H Ll o -l .Z l_i
it it 1t il I 7l
msec; I N O T P O SN I I
it it
sec; L L (Fixed)

Minimum: 00sec000msec000usec; Maximum 00sec010msec00dusec
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Display format of real time:
When the DAY-HOUR-MIN-SEC lamp is lighting

dd hh mm ss

i -
Second; L LM o I _l
HERE C
Minute; Lt Ll o I
i1 1 o
Hour; I I OO I
i | | I
Day; e T
Display format of real time:
When the YEAR-MONTH-DAY-HOUR lamp is lighting
yy mm dd hh
i1 il o
Hour; b e L
il 1 | |
Day; bl o &0
i 1 I
Month: e bl
il 1t i
Year; oLl o A

(Lower 2 digits of A.D. year)

DIGIT keys  ( , )

These keys are used to shifi the digit to set a value left- or rightwards on the timer/clock
indicator.

A pointer lights up at upper left of the digit to set, which is shifted feftwards when key
is pressed while rightwards when key is pressed.

Timer/clock change keys  ( : )

This key is used to increment/decrement the value of the digit selected with the DIGIT key

@.

Pressing key increments the value by 1, while pressing @ key decrements
the value by 1.
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€)

()

()

SETkey ([ )

This key is used to start/end the setting of the timer/clock.

This key is enabled when one of the TIMER SETUP keys @ to ® and the REAL TIME key
@ is lighting.

When the lamp on the PERIOD key is lighting, measuring period is set; when the lamp on
the INTERVAL key @ is lighting, measuring interval is set; when the lamp on the BURST
key @ is lighting, burst time is set; when the lamp on the REAL TIME & and the YEAR-
MONTH-DAY-HOUR lamp @ are lighting, real time year-month-day-hour value is set; and
when the lamp on the REAL TIME key @ and the DAY-HOUR-MIN-SEC lamp @ are
lighting, real time day-hour-second value is set.

Each time this key is pressed, the pointer at the digit to set a value on the timer/clock
indicator lights up or goes out.

During measurement, the SET key is disabled.

To set the timer/clock, execute the following (a) to (f) procedure while measurement is
stopped.

Press the PERIOD, INTERVAL, BURST TIME or REAL TIME key to display the time data
you want to set,

When the INTERVAL key is pressed and the FR TIME and FR INTV keys in the
measurement section are both turned OFF, setect DAY-HOUR-MIN-SEC or SEC-mSEC-

#SEC with the timer/clock display range select key @  ( key).

When the REAL TIME key is pressed, select YEAR-MONTH-DAY-HOUR or DAY-HOUR-
MIN-SEC with the timer/clock display range select key ©@  ( key).

Press the SET key to light up the pointer.

{c) With the DIGIT keys ( . 1, move the pointer to the digit you want to set.

{d) With the timer/clock change key { , ), set. a value

(e)
{f)

Repeat steps (¢) and (d) until desired value is obtained.
Press again the SET key to turn off the pointer and end the setting.

When the PERIOD, INTERVAL, BURST TIME or REAL TIME key or the timer/clock display
range select key is pressed 1o change the time data displayed on the indicator after the
pointer has been lit in above step (b) with the SET key and before the SET key is pressed
again to end the setting, the previously executed modification of time setting is canceled.
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For real-time setting, if setting is terminated by pressing again the SET key in above step
(fy without pressing the timer/clock change key ® at all after pressing the SET key to light
the pointer in (b), the set real-time value is ¢anceled, and no setting is made on the internal
clock.

For real time setting, the digits smaller than 1 second are set to 0 when the SET key is
pressed to end setting.

@ Timer/clock display range select key  ( ) and lamp

This key is used to change over display range when PERIOD, INTERVAL or REAL TIME
value is displayed on the timer/clock indicator ©.

Each time this key is pressed when measuring interval is displayed, display format is
changed over between day-hour-minute-second mode and msec-usec mode. When day-
hour-minute-second mode is selected, the DAY-HOUR-MIN-SEC lamp lights up; when
msec-usec mode is selected, the SEC-mSEC-LSEC lamp lights up. However, when the
FR TIMER key (8 in Figure 2-4) or the FR INTV key (® in Figure 2-4) in the measurement
section is turned ON, measuring interval is displayed by the number of frames, and the
FRAME tamp lights up. In this case, this key is disabled.

Each time this key is pressed when a real time value is displayed, display format is
changed over between year-month-day-hour mode and day-hour-minute-second mode.
When year-month-day-hour mode is selected, the YEAR-MONTH-DAY-HOUR lamp lights
up; when day-hour-minute-second mode is selected, the DAY-HOUR-MIN-SEC lamp lights
up.

When the set value for elapsed time, remaining time ar measuring pericd is displayed, the
DAY-HOUR-MIN-SEC lamp lights up; when the set value of burst time is displayed, the
SEC-mSEC-4SEC lamp lights up. However, when the FR INTV key in the measurement
section { @ in Figure 2-4) is turned ON, measuring period is displayed by the number of
intervals, and all lamps go out.

®to®  TIMER SERUP - PERIOD, INTERVAL, BURST TIME keys  ( [T'—"-‘_“] , E] :
=D

These keys are used to change aver the display mode for the timer/clock © to
measuring period, measuring interval or burst time.

Pressing one of these keys whose lamp is turned off selects the corresponding
display mode and lights the famp on it, with the lamps of other keys and the REAL
TIME key @ turned off,

Pressing one of the keys whose lamp is lighting turns off the lamp on it, and the
value for the measuring time selected with @ or & key is displayed on the
timer/clock indicator &.
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@ TIMER SERUP - PERIOD key { E )

This key is used to set/display the measuring period from starting measurement to
automatically stopping by timer on the timer/clock indicator ©.

The unit for display or setting changes according to ON/OFF state of the FR INTV key in
the measurement section (& in Figure 2-4).

When the FR INTV key in the measurement section is turned OFF, the. display/setting
range is from 00pay 00HoUR 00nin 00sEG 10 99pay 23Houn 59min 59skg in 1sec step.
Setting to 00pay 00uoyur 00min 00sec activates the mode which does not use the function
to automatically stop measurement by timer.

When the FR INTV key in the measurement section is turned ON, the unit becomes
intervals (a multiple of the measuring interval set with the INTERVAL key @), and the
display/setting range is from 0 to 99989998 {intervals) in steps of 1 interval.

Setting to 0 activates the mede which does not use the function to automatically stop
measurement by timer (measurement is stopped only by the STOP key).

To change the setting, operate the SET kay, the DIGIT key ( ) y and the

timer/clock change key ( ) ).

When TIMER MODE is set to UNTIMED, "00pay 00nour 00piny 00gec™ or "0 (interval)” is
displayed for PERIOD. When the SET key is pressed to come in timer setting mode, the
previously set value is displayed, allowing to change the setting. When the SET key is
pressed again to exit from timer setting mode, the display returms ta "00pay 00xour 00mMiN
00ggc” or "0 (interval)".

The setting of measuring period cannot be changed during measurement.

@ TIMER SERUP - INTERVAL key ( [= )

This key is used to display/set measuring interval on the timer/clock indicator ®.
The unit for display or setting changes according to ON/OFF state of the FR TIME key (&
in Figure 2-4) and the FR INTV key (8 in Figure 2-4} in the measurement section.

When FR INTV and FR INTV keys in the measurement section are both turned OFF, the
display/setting range is 00gec 100msec 000.sec. 00sec 200msec 000.sec. 00sec
500msec 000,sec and from 00pay 00Hour 00min O1szc to 01pay 00Hour 00miN 00sEC In
steps of 1gec-

Use the timer/clock display range select key @ to change over between SEC-mSEC-4SEC
and DAY-HOUR-MIN-SEC modes.
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When the FR TIMER or FR INTV key in the measurement section is turned ON, the unit
becomes frames, and the display/setting range becomes from 1E1 (=10)rrame to 99E6
{=99,000,000)rgame in steps of 1 for both exponent and mantissa.

At this time measurement will not be executed unless the condition is set within the
following range.

Input frequency (Hz) X 1/10 < The number of bits of one frame x measurement interval
{number of frames) < 241

To change the setting, operate the SET key, the DIGIT key ( ' ) and the

timer/clock change key ( . 3.

The setting of measuring interval cannot be changed during measurement.

® TIMER SETUP - BURST TIME key  ( E] )

This key is used 1o display/set the value of burst time on the timer/clock indicator ©.

The display/setting range is from 00ggc 000ymsec 000,5:c to 00sec 010mgec 000,.sec 0
10 ,sEC steps.

Setting to 00g=¢ 000msec 000,5e¢ activates the mode which does not use the burst timer
(a burst measuring section ends when the gate control conditions are turned OFF or when
coming out of pattern synchronization).

The set burst time is used when measuring time mode is BURST (when the BURST key in
the measurement section (@ in Figure 2-4) is turned ON).

Here each burst measuring section is the period after pattern synchronization has been
obtained and the gate control conditions has been turned ON until the set burst time
elapses, the gate control conditions are turned OF, or coming out of pattern
synchronization, within the entire period from pressing the START key till pressing the
STOP key. For details of gate control conditions, see the paragraph for the BURST key &
in the measurement section.

To change the setting, operate the SET key, the DIGIT key ( , ) and the

timer/clock change key ( . ).

The setting of measuring interval cannot be changed during measurement.

@ REAL TIME key ( lf.—_] )

This key is used to display/set a real-time value on the timer/clock indicator ®.

Pressing this key when the lamp on it is turned off selects the real-time display mode and
lights up the lamp on it, with the lamps on @ te @ keys in the TIMER SETUP section
turned off.
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Pressing this key when the lamp on it is lighting turns off the lamp and displays the real
time value set with @ or ® key on the timer/clock indicator ©.

The display/setting range is from O01pay O0your 00min 00sec to S1pay 23mour 59N

59sec in steps of 1ggc or from 00vear OtmonTH Olpay O00nour to 99vEar 12MONTH
31pay 23HouR N steps of 1pour-

The timer/clock display range select key @ ( @ ) changes over betwean DAY-HOUR-
MIN-SEC and YEAR-MONTH-DAY-HOUR modes.
A DAY-HOUR value which is input in gither DAY-HCUR-MIN-SEC or YEAR-MONTH-DAY-

HOUR mode is also input in another mode.
This clack uses the Christian Era. For years, set lower two digits of A.D. year.

To change the setling, operate the SET key, the DIGIT key ( ; ) and the

timer/clock change key ( , ).

The setting of measuring interval cannct be changed during measurement.
(4-2) Printer control section

The D3286 is possible to output the result of measurement to an external printer (of
Centranics specification) connected to the connactor on the rear panel of this device.

What and in which format ta print out is set by the ERROR PRINT key and bhits 1 to 4 of
the DIP switch SW3 on the rear panel (& in Figure 2-7}.

® BUSY lamp

This lamp lights up while data is being transferred to the printer or during paper feed.

If no printer is connected to this device or if data cannot be transferred because printer
paper ran out when the PRINT OUT key ® or the ERROR PRINT key @ is turned ON or
when the MANUAL PRINT key 18 is pressed to transfer data to the printer, this BUSY {amp
lights up continuously. The BUSY lamp goes out when data transfer ends normally, and
fights up again when the next data transfer is started.

® PRINT CUT key ( E )

This key is used to turn ON/OFF the automatic print out of measurement result.
Each time this key is pressed, ON/OFF state is changed over. When this key is turned
ON, the lamp on it lights up.
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When this key is turned ON, measurement starting time, measurement end time, the
summary of measuring conditions, error rate, error count, error interval, error free interval,
frequency, power-off time, clock error time, SYNQC error interval, etc. are automatically
printed out,

@ MANUAL PRINT key ( |:| )

This key is used to manually print out the result of measurement.
Pressing this key at any time prints out the result of measurement currently displayed on
the measurement section.

® ERROR PRINT key ( E )

This key is used to turn ON/OFF the function to automatically print out the information of
error or alarm occurrence and their restoration.

Each time this key is pressed, ON/OFF state is changed aver. When this key is turned
ON, the lamp on it lights up.

When this key is turned ON, the time of occurrence and restoration of power off, clock
error angd SYNC error as well as the result of measurement displayed on the measurement
section when bit error was detected in the data input were printed out.

® PAPERFEED key ([ |)

This key is used to feed printer paper.
Each time this key is pressed, printer paper is fad by 1 line. When this key is pressed
continucusly for approximately 0.5 second or more, printer paper is fed continuously.
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(5} File/GPIB operation section

The following explanation follows the sequential order in Figure 2-6.
{5-1) File operation section

The D3286 with an integrated 3.5" floppy disk drive can savefread the set operating
conditions and pattern settings to/from floppy disk. However, it can only save measurement
results to the floppy disk; it cannot read them from disk. The saved measurement results
can be read and processed by a personal computer (PC).

The floppy disk is formatted MS-DOS® Rev. 4.0; 720 KB (2DD), 1.2 MB (2HD), or 1.4 MB
{2HD). The disk type is automatically identified, except for 2HD-type disk formatting
{FORMAT).

¥ MS-DOS is a registered trademark of Microsoft Corporation, U.8.A.
@ File No. indicator
Displays file No. according to key settings of @ to @. Displays GPIB device address
when address display key ®) is ON.
When both the MASTER key @ and the SLAVE key & are turned on, their conditions are
displayed according to the master-slave function status.
File No. display format:
°F ILE xn

Ll

.— R t’
File number: Ll to H

Case of nonexisting file = =

]
Pattern A of ALTERNATE mode: I

Pattern A of ALTERNATE mode: =:|

ALTEBNATE mode OFF: Brank
i

Case of existing file with displayed No.;

Case of nonexisting fite with displayed No.; Blank

GP!B device address display format:

I R
L r - 10 aa

I
£

Device address:
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Master control function status display format:
The following message is displayed when waiting for turning on of the D3186 SLAVE key

i - _
"Ll | T I

The following message is displayed when data is being transferred to D3186.
NS SEnd

Slave control function status display format:
The following message is displayed when waiting for turning on of the D3186 MASTER
key.

The following message is displayed when data is being received from D3186.
= —

- L =

@ DIGITkeys ([<¢]. [2])

Moves the digit pointer to set file No. or GPIB address (changes the digit at which the
pointer is lit).
Press key to move the pointer to the left and key to the right.

These keys are active only while the pointer is lit.

@ File No. setup keys  ( , )

Increments/decrements a digit vaiue higher than the one at which the pointer is lit on file
No. indicator.

Press key to increment the value and key to decrement.

Sets GPIB device address while address display key ®) is ON. These keys are active
only while the pointer is lit.

@ File type setup key ( @ ) and SETUP, WORD, FRAME, MEAS lamp

Changes the type of file for DIR, LOAD, SAVE, RESAVE ¢r DELETE to the general setting
(SETUP), word pattern setting {(WORD), frame pattern setting (FRAME) or measurement
results (MEAS); the corresponding SETUP, WORD, FRAME or MEAS lamp is lit.

Pressing the @ key sequentially changes the above file type.

The file type of measurement results (MEAS) is not available for LOAD,
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® DIR key (E)

Displays the directory on file No. indicator. Active only while SHIFT key @ is OFF
(keylamp is not lit).

To display the directory, use the following procedure:

1.

;s N

Load a disk with data.

Select type of a file to display using file type setup key @.

Check that SHIFT key @ is OFF. If ON, press to set to OFF.

Press DIR key ®, the keylamp goes on.

Press EXE key @ to display on the file No. indicator & the lowest file No. of the
specified file type existing on disk.

Subsequently, the displayed file No. can be sequentially changed with DIGIT key @
and fite No. setup key 3.

Note: Only files in the root directory can be displayed.

® LOADkey ([= )

Specifies file read. A file of measurement results (MEAS) cannot be LOADed. Active oniy
while SHIFT key @ is OFF (keylamp is not lit).

To read a file, use the following procedure:

1.

A S S A

12

Load a disk with data.

Select type of a file to read using file type setup key @.

Check that SHIFT key & is OFF. If ON, press to set to OFF.

Press DIR key &, the keylamp goes on.

Press EXE key @ to display on the file No. indicator U the lowest file No. of the
specified file type existing on disk.

Check that SHIFT key @is OFF. If ON, press to set to OFF.

Press LOAD key &, the keylamp goes on.

Select the file No. to read using DIGIT key @ and file No. setup key @. Specify
whether to read as pattern A or B if the file type is WORD or FRAME and the
ALTERNATE mode is ON in the pattern setting section. To select between patterns A
and B, use the file No. setup key after moving the pointer to the left of the selected file
No, using the DIGIT key.

Pressing the EXT key @ displays the following confirmation message.

LD2ARd 4+

To execute reading, let the pointer light up on the upper-left of y, or to cancel reading,
let the pointer light up on the upper-left of n using the DIGIT key.
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10. When the EXT key @ is pressed again, the selected file is read if the pointer is located

11,

on the upper-left of y. As for a file reading time, it takes approximately 8 minutes to
read the file of the maximum size (1M bytes). While reading the fils, the ACCESS
indicator @ lights up. When the file type is WORD or FRAME and it takes 5 seconds or
longer to read the file, pressing the EXT key @ again displays the following
cancellation message to forcibly terminate the processing.
While the ACCESS indicator @ lights up, key operations except for the above EXT key
are disabled.

CARCEL
When the pointer is located on the upper-left of n, the above cancellation message is
displayed and the processing is terminated.
When any key other than EXT key on the file operation section is pressed, the
cancellation message is also displayed and the processing is terminated.

Upon completion of file read, the access famp goes off and the indicators and lamps
change according to the setup conditions read.

Note 1: When reading is forcibly terminated, the contents of the WORD pattern
memory or FRAME pattern memory become undefined.

Note 2: While using the slave control function, files of all file types cannot be read.

Note 3: While using the master control function, reading cannot be forcibly terminated.

@ SAVERESAVEkey ([= |)

Saves/resaves data to a file. Saves when SHIFT key ® is OFF (keylamp is not kit) and
resaves when it is ON (keylamp is lit).

Here, 'Save’ and 'Resave’ refer to creating a new file and overwriting an existing file,
respectively.

To save data to a file, use the following procedure:

1.

LS S AN

o

Load a disk with data.

Select type of a file to save using file type setup key @.

Check that SHIFT key & is OFF. If ON, press to set to OFF.

Press DIR key ®, the keylamp goes on.

Press EXE key @@ to dispfay on the file No. indicator O the lowest file No. of the
specified file type existing on disk.

Check that SHIFT key @ is OFF. If ON, press to set to OFF.

Press SAVE/RESAVE key @, the keylamp goes on.
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8.

10.

Specify a file No. to save using DIGIT key @ and file No. setup key &@. Each time the
file No. setup key is pressed, the file No. is incremented/decremented. If a file with the
displayed No. exists, * — " is displayed on the leftmost portion of the file No. indicator.
In this case, the file cannot be saved with this No. Specify whether to save as pattern
A or B if the file type is WORD or FRAME and the ALTERNATE mode is CN in the
pattern setting section. To select between patterns A and B, use the file No. setup key
after moving the pointer to the left of the selected file No. using the DIGIT key. (Set
the SHIFT key to ON for changeover to file resave.)

When the EXT key @ is pressed, data is saved in the file with the specified number.
As for a file saving time, it takes approximately 8 minutes to save the file of the
maximum size (1M bytes). While saving the file, the ACCESS indicator @ lights up.
When the file type is WORD or FRAME and it takes 5 seconds or longer to save the
file, pressing the EXT key @ again displays the following message to forcibly terminate
the processing.

While the ACCESS indicator @ lights up, key operations except for the above EXT key
are disabled.

I -
o e D

—
Upon completion of file save, the access lamp goes off.

Note 1: When saving is forcibly terminated, the file to be saved is automatically
deleted.

Note 2 While using the master contrel function or slave control function, saving
cannot be forcibly terminated.

To resave to a file, use the following procedure:

1.

ok wm

Load a disk with data.

Select type of a file to resave using file type setup key @.

Check that SHIFT key @ is OFF. If ON, press to set to OFF.

Press DIR key ®, the keylamp goes on.

Press EXE key @ to display on the file No. indicator @ the lowest file No. of the
specified file type existing on disk.

Specify a file No. to resave using DIGIT key @ and file No. setup key @. Specify
whether to save as pattern A or B if the file type is WORD or FRAME and the
ALTERNATE mode is ON in the pattern setting section. To select between patterns A
and B, use the file No. setup key after moving the pointer to the ieft of the selected file
No. using the DIGIT key.

Press SHIFT key @ to set to ON.

Press SAVE/RESAVE key @, the keylamp goes on.

(Set the SHIFT key to OFF for changeover to file save.)
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9.

10,

When the EXT key @ is pressed, data is re-saved in the file with the selected number.
As for a file re-saving time, it takes approximately 8 minutes to re-save the file of the
maximum size (1M bytes). While re-saving the file, the ACCESS indicator ® lights up.
When the file type is WORD or FRAME and it takes 5 seconds or longer to re-save the
file, pressing the EXT key @ again displays the following message to forcibly terminate
the processing.

While the ACCESS indicator @ lights up, key operations except for the above EXT key
are disabled.

- — = R l

(

N T T U i

Upon completion of file resave, the access lamp goes off.

Note 1: When re-saving is forcibly terminated, the file to be re-saved is automatically
deleted.

Note 2: While using the master control function or slave control function, re-saving
cannot be forcibly terminated.

DELETE/FORMAT key ( [= | )

Deletes a file when SHIFT key @ is OFF (keylamp is not lit) and initializes a floppy disk
when SHIFT key is ON (keylamp is lit).

To delete a file, use the following procedure:

1.

U S I

@

10.

Load a disk with data.

Select type of a file to delete using file type setup key @.

Check that SHIFT key & is OFF. If ON, press to set to OFF.

Press DIR key ®, the keylamp goes on.

Press EXE key @ to display on the file No. indicator @ the lowest file No. of the
specified file type existing on disk.

Check that SHIFT key & is OFF. If ON, press to set to OFF.

Press the DELETE/FORMAT key @&, the keylamp goes on.

Select a file No. to delete using DIGIT key @ and file No. setup key @. (Set the
SHIFT key to ON for disk formatting.)

Press EXE key @ to display the following confirmation message:

dSELE Y4 n

Light the pointer on the upper left of y using the DIGIT key to execute file delete; light
the pointer on the upper left of n to cancel the file delete.

Press again EXE key @ to delete the file with the selected file No. if the pointer is
located on the upper lefi of y. While deleting, the access lamp @ is lit and the keys in
the file operation section are inactive. If the pointer is located on the upper left of n,
the following cancel message is displayed to terminate the processing:

. oo
R T o T U =

3-76 Mar 1/99



D3286
ERROR DETECTOR
OPERATION MANUAL

3.2 Operation on the Panel

If a key in the file operation section other than the EXE key is pressed, the cancel
message is displayed to terminate processing.
11. Upon completion of file delete, the access lamp goes off.

To initialize a floppy disk, use the following procedure:

1. To initialize a 2HD-type disk (1.2 MB or 1.4 MB), set the capacity using Bit 2 of rear
panel SW1 (& in Figure 2-7). (See Table 3-16.)
Initialization of a 2DD-type disk (720 KB) has nothing to do with the Bit 2 setting of
SWH.
If SW1 setting is modified, turn off the power, wait 5 seconds or more, then turn on the
power.

2. Load the floppy disk to initialize.

Press SHIFT key & to set to ON.

4. Press DELETE/FORMAT key &, the keylamp goes on.
(Set the SHIFT key to OFF for changeover to file delete.)

5. Press EXE key @ to display the following confirmation message:

w

FritE Y n.
Light the pointer on the upper left of y using the DIGIT key to execute disk initialization;
light the pointer on the upper left of n to cancel the disk initialization.

6. When the EXT kay @ is pressed again, the floppy disk is initialized if the pointer is
located on the upper-left of y. During the initialization, the ACCESS indicator @ lights
up and all keys are disabled. When the pointer is located on the upper-left of n, the
following cancellation message is displayed to terminate the processing.

CHRrRECEL
If a key in the file operation section other than the EXE key is pressed, the cancel
message is displayed to terminate the processing.

7. Upon completion of disk initialization, the access lamp goes off.

Note: When disk initialization is complete, all previous data on the disk is lost.

@ SHIFT key ( E )

Changes the functions of keys & to &. When the SHIFT key is OFF, the functions
indicated on these key tops are selected; the functions displayed on the panel face are
selected when ON. Pressing the SHIFT key alternately changes ON and OFF; the keylamp
is lit when ON.

© EXEkey (| 1)

Executes the file operation specified with keys ® to @. For detail operation, see the
explanation of keys ® to @.
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@ FEject button
Pushbutton to remove the floppy disk from the drive. Do not press this button while the
access lamp @ is lit.

@ Access lamp
it while the disk is being accessed. Do not press the eject button @ while this lamp is lit.

(5-2) GPIB operation section

® REMOTE lamp and LOCAL key ([ | )

REMOQTE lamp is lit while GPIB is in the remote state. In this state, only the LOCAL key,
BUZZER VOLUME control in the measurement section, and rear panel DIP switches SW1,
SW2, and SW3 are active; all other keys and controls are inactive. Press the LOCAL key
to change the remote state to the local state. It is not possible to change to the local state
using the LOCAL key while in the LOCAL LOCKOUT state.

@ MASTER key ( E )

Set to ON to interlock the settings of the pattern setting section in D3186 Pulse Pattern
Generator with the D3286.

Pressing this key alternately changes the master control function ON and OFF. When ON,
the keylamp is lit.

When the key is set to ON, SLAVE key ® turns OFF.

When the master control funclion is ON, the settings of the pattern setting section in the
D3186 Pulse Pattern Generator are automatically set to the same conditions as those of
the D3286 pattern setting section.

To use the D3286 master control function, use the following procedure:

1. Connect the GPIB connector on the D3286 rear panel (& in Figure 2-7) to the GPIB
connector {other than ONLY FOR $G) on the rear panel of the D3186 pulse pattern
generator using a GPIB cable. Do neot connect any other controller or equipment to the
same GPIB.

2. Set the D3286 MASTER key @ to ON. The following message is displayed on the file
number indicator .
e I o T O

3. Set the D3186 SLVE key to ON. The display on the file number indicator (O changes to
the following message and the transmission of the contents of the WORD and FRAME
pattern memories, and setting information of the pattern setting section starts. During the
transmission of the information, keys other than the MASTER and SLAVE keys are
disabled.

im [ !
iy lLl'"iL.
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It takes approximately 10 to 70 seconds to transfer the contents of the memories and
setting information (the time differs depending on the set pattern).

4. When the transmission of the information is completed, the message cn the file number
indicator @ changes to the file number display format and the setlings of the D3186
pattern setting section are interlocked with the D3286 until the D3286 master control
function is turned off. [n this state, values cannot be set in the pattern setting section
using the D3186 panel operation.

5. To turn off the master control function, set the D3286 MASTER key and the D3186
SLAVE key to off.

Note: When a file of SETUP, WORD, or FRAME type is read during master-slave
operation, or when the slave is out of sync with the master for some reason or
other, the contents of the memories and setting infermation are transferred again.
If the loss of synchronization occurs and the transmission is not performed with
the display message of Step 2 in the procedure left unchanged, turn off the
master control function using Step 5 in the procedure and retry the procedure
baginning with Step 1.

When an auto search is executed during master-slave operation, the polarity of
the D3186 pattern section and the D3286 pattern section may occasionally be
inverted depending on the polarity of input data. In this case, when the master
pattern section is changed, the slave pattern section is simultaneously changed
with the pattern section left inverted.

To restore the pattern section inverted by the auto search to the same polarity on
the master and slave sides, match each other's polarities using the INPUT
POLARITY function and execute the auto search again, or turn off the master
control function using Step 5 in the procedure and retry the procedure from Step
1.

® SLAVE key (El)

Set to ON, the opposite of the MASTER key @, to interlock the settings of the D3286
pattern setting section with the D3186 Pulse Pattern Generator. Pressing this key
alternately changes the slave control function ON and OFF.

When ON, the keylamp is lit. When this key is set to ON, MASTER key @& turns OFF.
While in the ON state, values cannot be set in the pattern setting section using the D3286
pangl operation.

To use the D3286 slave control function, use the following procedure:
1. Connect the GPIB connector on the D3286 rear panel (€D in Figure 2-7) to the GPIB
connector (other than ONLY FOR S$G) on the rear panel of the D318B8 pulse

patterngenerator using a GPIB cable. Do not connect any other controller or equipment
to the same GPIB.
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2 Set the D3286 SLAVE key @ to ON. The following message is displayed on the file
number indicator 0. The ADDRESS keys on the pattern setting, file operation, and
GPIB operation sections are disablad.

T e [ o T I

3. Set the D3186 MASTER key to ON. The display on the file number indicator (U changes
to the following message and reception of the contents of the WORD and FRAME
pattern memories, and setting information of the pattern setting section starts. During the
reception of the information, keys other than the MASTER and SLAVE keys are
disabled.

SL rFrEcC

It takes approximately 10 to 70 seconds to receive the contents of the memories and
setting information {the time differs depending on the set pattern).

4. When the reception of the information is completed, the message on the file number
indicator @ changes to the file number display format and the settings of the D3286
pattern setting section are interlocked with the D3186 untif the D3286 slave contral
function is turned off. In this state, values cannot be set in the pattern setting section
using the D3286 pansl operation.

5. To turn off the slave control function, set the D3286 SLAVE key and the D3186
MASTER key to off.

Note: When the slave is out of sync with the master for some reason or other, the
contents of the memories and setting information are received again.
If the loss of synchranization occurs and the reception is not performed with the
display message of Step 2 under the procedure left unchanged, turn off the
slave control function using Step 5 in the procedure and retry the procedure
beginning with Step 1.
When an auto search is executed during master-slave operation, the polarity of
the D3186 pattern section and the D3286 pattern section may occasionally be
inverted depending on the polarity of input data. In this case, when the master
pattern section is changed, the slave pattern section is simultaneously changed
with the pattern section left inverted.
To restore the pattern sections inverted by the auto search to the same polarity
on the master and slave sides, match each other's polarities using the INPUT
POLARITY function and execute the auto search again, or turn off the slave
control function using Step 5 in the procedure and retry the procedure from Step
1.
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® ADDRESSDISP key ([= )

Set to ON to display GPIB device address on file No. indicator © and to confirm/modify the

address setting. Pressing this key alternately changes ON and OFF. When ON, the

keylamp is lit.

To display the device address, use the following procedure:

1. Press ADDRESS DISP key ® to set to ON.

2. Use DIGIT key @ and file No. setup key @ to modify the device address displayed.

3. Press the ADDRESS DISP key again to set to OFF, and the pointer goes off to
terminate address setting.

Note 1:  The device address can be set within the range of 0 to 30.

Note 2. The changed device address is enabled when the ADDRESS DISP key is set to
off.

@ PANEL LOCK key ( E )

When set to ON, only the PANEL LOCK key, LOCAL key @&, BUZZER VOLUME control in
the measurement section, rear panel RIP switches SW1, SW2, and SW3 are active; ail
other keys and controls are inactive. Pressing this key alternately changes ON and OFF.
When ON, the keylamp is lit.

(6) Setting the initial state

To set the D3286 to the initial state shown in Section 5.12.2, turn off the D3286 power, wait 5
seconds or more, and turn on the power while pressing the PATTERN DATA - 2nd key in the
pattern setting section (@ in Figure 2-3). Keep pressing the PATTERN DATA - 2nd key until
Initial is displayed on the file No. indicator (D in Figure 2-8) in the file operation section. This
operation initializes GPIB device address to 8.
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3.22

Rear Panel Operation Method

This section describes the operation method of each component on the rear panel. See Figure 2-

7.

The explanation follows the sequential order in Figure 2-7.

@

~ LINE

To input AC power line. Connact to AC outlet through the attached power cable.
When connecting the power cable, see Section 1.2.3 Setup.

BREAKER

Automatically turns OFF if an qvercurrent is detected in the AC line.

Breaker can be manually turned ON/OFF; press the upper portion {side marked with ) to
turn ON and the tower portion (side without - mark) to turn OFF.

If the breaker automatically turns OFF, there was a possible overcurrent in the AC line.
Remove the cause of the overcurrent before setting the breaker to ON. Avoid using the
breaker ON/OFF as the power switch.

Ground terminal

Terminal to ground the case of this equipment.
To prevent electric shock, static electricity damage, and line noise generation/trouble, be
sure 1o ground using the 3-pin power cable plug or this ground terminal.

PRINTER connector

To output measurement results to an external printer.
The interface specification is explained in Section 7.1.

GPIB connector

To control this equipment from a computer or to use the master/slave control function in
combination with the D3186 Pulse Pattern Generator through the GPIB.

®to® DIP switches SW1, SW2, SW3

Set to select additicnal functions of this equipment.

Each switch consists of 8 bits; downward Bit 1 to Bit 8. Each bit is set to the left for
OFF (0) and to the right for CN (1),

The settings of these switches are read only when the power switch is turned ON.
Theretfore, if any modifications are made in the settings, turn OFF the power, wait &
seconds or mare, then turn ON the power for the new settings to be effective.
Tables 3-16 to 3-18 show the function and setting method for each bit switch.
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Table 3-168 DIP Switch SW1 Settings

SWi1 Function Settings (0: (OFF), 11 (ONY)
bit 1 | ALTERNATE GONTROL INTERNAL 0
EXTERNAL 1
bit 2 | FD FORMAT TYPE 1.4MB 0
1.2MB 1
bit3 |--- -
bit4 |FRAME BACKWARD GUARDING bit 5, 4
hit 5 p 0.0
2 0, 1
3 1,0
4 1,1
bit6 | FRAME FORWARD GUARDING hit 8, 7, 6
i 1 0.0,
2 0,0,1
3 0,1,0
4 0, 1,1
5 1,0,0
8 1,0, 1
7 1,1,0
8 1,1, 1
SW1 bit 1: Selects changing between patterns A and B in WORD and FRAME
pattern ALTERNATE mode by either using the front panel A/B select
key {® in Figure 2-3) or control from the GPIB, or by using the
signal input to the rear panel EXT ALT INPUT connector ( @ in
Figure 2-7).
0 (OFF) . ... Internal control (A/B select key or GPIB)
1(ON) .. ... External control (EXT ALT INPUT)
When external control is specified, the EXT lamp(@ in Figure 2-3) is
lit on the front panet.
SWH1 bit 2 Selects 2HD-type fioppy disk capacity as 1.2 MB or 1.4 MB for
initiatization (FORMAT) on the D3286,
Q0(OFF) .... 1.4MB
1(ON) ..... 1.2 MB
The 2DD-type floppy disk ts automatically recognized and initialized
as 720 KB.
SW1 bit 3 Not used. Any value can be set,
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SW1 bit 4, 5:  Sets the No. of synchronous backward guarding steps when the
pattern mode is FRAME and FRAME SYNGC is ON.

SW1 bit 6 to 8; Sets the No. of synchronous forward guarding steps when the
pattern mode is FRAME and FRAME SYNC is ON.

Table 3-17 DIF Switch SW2 Settings

W2 Function Sedings (D (OFF), 1: (ONj)
bit1 | ALARM on ERROR PERFORMANCE INCLUDE 0
CLOCK ERROR EVALUATION
EXCLUDE 1
bit 2 | ALARM on ERRQR PERFORMANCE INCLUDE 0
SYNG ERROR EVALUATION ——— -
bit3 | E#/EFI THRESHOLD bit 5, 4, 3
o % XX
>1E-03 0,0, 1
> 1E-04 0, 1,0
> 1E-05 0,1, 1
> 1E-06 1,0,0
»1E-07 1,0,1
>1E-08 1,1,0
>1E-09 1,1,1
bit§ | T-EVEFI THRESHOLD bit 8, 7, &
o >1E-03 to = 1E-08 0,0,0
1,01
i, 1,0
T, 1,1
>1E-04 to =1E-10 0,6, 1
>1E-05 to = 1E-11 0,1,0
>1E-06 10 Z1E-12 0,1, 1
»1E-07 10 Z1E-13 1,0,0
SW2 bit 1: Selects inclusion of the clock error time in measured value
evaluation during error performance measurement,
0 (OFF) .... Includes the clock error time.
1{ON) ..... Excludes the clock error time.,
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SW2 hit 2:

SW2 bit 3 to &:

SW2 hit 6 1o 8:

Selects inclusion of the sync error time in measured value evaluation
during error performance measurement.

0 (OFF) .... Includes the sync error time.

1{ON) ..... Excludes the sync error time.

Selects the interval error rate threshold regarded as the error interval
in error interval (El) measurement and error free interval (EFI)
measurament.
For example, if Bits 5, 4, and 3 are set fo 0, 1, and 1, respectively,
the threshold will be 1 X10-5; measuring each interval as
1X10-5<Errorrate ... Error interval
1x10-5= Errorrate .. Error free interval,

Selects the measured error rate threshold range {upper/ower limits)
in the threshold error interval (T-El) and threshold errar free interval
(T-EF1) measurement.
The threshold value to measure the threshold error interval has 8
stages divided by every 10-times step between selected upper and
lower limits.
For example, if Bits 5, 4, and 3 are set to 0, 0, and 1, respectively,
the upper and lower limits will be 1X 104 and 1x10-10. The error
rate range to measure the threshold error interval will have the
following 8 stages;

1x10-4< Error rate

1X10-5< Error rate

1X10-6< Error rate

1 %107 < Error rate

1X10-8< Error rate

1x10-9< Error rate

1X10-10< Error rate

0 <Error rate=1x10-10
And, the error rate range to measure the threshold error free interval
will have the following 8 stages;

Error rate=1x 104

Error rate=1 %105

Error rate=1 X106

Error rate=1 x10-7

Error rate=1x10-8

Error rate=1%10-9

Error rate=1x10-1¢

Error rate=0
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The measurement results will be the No. of intervals in this range for
which error rate falls or the percentage (%).

Table 3-18 DIP Switch SW3 settings

SW3 Function Settings (0: (OFF), 1: {ON))
bit1 | PRINT QUT DATA ON 0
T-EI/EFI
OFF 1
bit2 |PRINT OUT DATA ON 0
ERROR PERFORMANGCE
OFF 1
bit3 | QUTPUT FORMAT EXP 0
T-EVEF!
% 1
bhit4 [ OUTPUT FORMAT EXP 0
ERROR PERFORMANCE ” p
bits |US, SES, DM US, SES | bM bit 8, 5
Hit 6 THRESHOLD
1E-3 1E-6 0,0
1,1
1E-4 1E-8 0,1
1E-5 1E-10 1,0
bit7 | CURRENT DATA INTERVAL bit 8, 7
bit 8 0.1sec 0,0
0.2sec 0,1
0.5s6C 1,0
INTERVALS 1,1
SW3 bit 1: Selects printer output of the threshold error interval (T-El) and
threshold error free interval measurement results.
0 {OFF) .... Output to printer (ON).
1T{ON) ..... Does not output to printer (OFF).
SW3 bit 2: Selects printer output of the error performance measurement results.
0 (OFF) .... OQutputto printer (ON).
1T(CN) ..... Does not output to printer (OFF).
SWa3 bit 3: Selects printer output format of threshold error interval (T-El) and
threshold error free interval (T-EFI) measurement results.
0 (OFF) .... No. of intervals {(exponential format)
1T{ON) ..... Percentage (%, fixed point format)
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SW3 bit 4: Selects printer output format of error performance measurement
results.
¢ (OFF) .... Exponential format
(ES, EFS, SES, US: No. of seconds, DM: No. of
minutes)
1(ON)y ..... Fixed point format (ES, EFS, SES, US, DM: %)

SW3 bit 5, 6:  Selects the period error rate threshold to include in calculation of
unavailable seconds (US3), severely errored seconds (SES), and
degraded minutes (DM}).
For example, if Bits 6 and 5 are set to 0 and 1, respectively, the
period to include in the US and SES calculation will be 1x104<
Error rate, and the period to include in the DM calculation will be
1x10-8< Error rate.

SW3 bit 7, 8: Selects the interim results display cycle of error rale measurement
and error count measurement.
For example, if Bits 8 and 7 are set to 1 and 0, respectively, the
display will be updated every 0.5 seconds.
If Bits 8 and 7 are set to 1 and 1, respectively, the display will be
updated for each measurement interval set by the INTERVAL key
(@ in Figure 2-5) in timer/clock section on the front panel.

@ EXT REF INPUT connectar

Used to input frequency measurement reference clack from external source.

Use a reference clock with a frequency of 10 MHz and an amplitude of 1 Vp-p to 10 Vp-p.
When external reference clock is input, the external reference clock use is automatically
selected to light the EXTERNAL TIME REFERENCE lamp (® in Figure 2-4) on front panel
measurement section.

When external reference clock is not input, the internal reference clock is used.

0 EXT GATE INPUT connector

Used to control the measurement by input of gate signal from external source.

To use this input, set to ON the EXTERNAL GATE key (& in Figure 2-4) on front panel
measurement section.

The input level is 0 V as HIGH (stop) and -1 V as LOW (measuring).

The input is terminated to 0 V with approximately 50 (2.
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e —

Measurement ] -
M
operation Stop easuring Stop Measuring Stop

Figure 3-8 Operation of EXT GATE INPUT

For operation detail, see ltems & NORMAL key and @ BURST key in the measurement
section.

EXT ALT INPUT connector

Used when the external signal is input to switch the pattern between A and B in the WORD
or FRAME (PAYLOAD type of WORD or PRBS) pattern ALTERNATE mode as shown in
Figure 3-6.

The input level is 0 V as HIGH (pattern A) and -1 V as LOW (pattern B).

The input is terminated to 0 V with approximately 50 Q.

Set both HIGH and LOW level widths of input signal to equal to or greater than 1 second,
and set both rise and fall times to equal to or less than 10 ns.

The pattern for comparison/measurement will toggle the pattern between A and B
according to this input level when this input fevel is read.

To use this input, set the bit 1 of SW1 in & to ON (1).

EXT ALT
INPUT

Internal
reference
DATA

Figure 3-9 Operation of EXT ALT INPUT
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@ STRETCHED ERROR CUTPUT connector

Qutputs the bit error detection signal with an enlarged pulse width.
QOutput level is TTL positive logic, pulse width is approximately 100 ns.

Bit error | ‘ \ \ ‘ ‘ | ‘
STRETCHED
ERROR OUTPUT : : :
> € e L
Tw CTw o Tw ¢ Tw
Tw2100ns

Figure 3-10 OQperation of STRETCHED ERRGR OUTPUT

® DIRECT ERROR QUTPUT connector

Outputs the direct bit error detection signal.
Rate is 1/32 of input clock frequency in RZ format.

Qutput level is approximately 0 V as HIGH and approximately - 1 V as LOW, positive logic.

For the load, terminate to 0 V with 50 Q.

L]

DIRECT —| m

ERROR OUTPUT

Tw TwTwTwTwTwTwTw

Twi=16/Input clock frequency

—

Figure 3-11  Operation of DIRECT ERROR QUTPUT
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4.1 Sefting the D3186

4. SYSTEM OPERATION METHOD

This chapter describes the error test operation performed by connecting the D3186 Pulse Pattern
Generator, the unit under test (UUT), or the device under test (DUT) to the D3286.

4.1 Setting the D3186

4.1.1

Connecting Clock Input

D3186 has an optional built-in clock signal generator which can be used with the D3286. And
external generator can also be used.

(M

To use the built-in clock signal generator {option)

The built-in clock signal generator outputs to the CLOCK OUTPUT connector on the front
panel. Connect this CLOCK QUTPUT to the CLOCK INPUT connector on the front panel
using the attached SMA-SMA coaxial cable.

To use an external clock signal generator

Input the sinusoidal external clock signal with amplitude of 0.7 Vp-p to 1.5 Vp-p to the CLOCK
INPUT connector on the front panel. This CLOCK INPUT is terminated to 0 V with
approximately 50 £.

The external clock signal generator can also be controlled from the frequency setting section
on the D3188 front panel using the GPIB. Use of this function requires setting the control
code system by DIP switch SW1 Bits 3 and 4 on D3186 rear panel and connecting GPIB
(ONLY FOR SG) connector on the rear panel to the GPIB connector of the external clock
signal generator., Set the external clock signal generator to addressable mode and device
address to "20" {(decimal). This function can also be used to remotely control the D3186
from a computer through the GPIB.
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4.1.2 Setting Data Output

Set data output {DATA, DATA) level according to UUT/DUT input conditions.

(M

(3)

When the UUT/DUT data input connection is DC and the terminator voltage is 0 V (see
Figure 4-1.):

Set output level by pressing the OUTPUT MODE key so that the TO 0V lamps of DATA
and DATA are lit on the front panel. Since the data output offset and amplitude are
variable, use the OFFSET and AMPLITUDE controls of DATA and DATA to set each value.

When the UUT/DUT data input connection is DC and the terminator voltage is -2 V, ECL
level (see Figure 4-2.).

Set output level by pressing the OUTPUT MODE key so that the TO -2V lamps of DATA
and DATA are lit on the front panel. '

Data output offset (HIGH level) and amplitude will be set to approximately -0.8 V and
approximately 0.8 Vp-p, raspectively, (£ 0.2 V variable for each).

When the UUT/DUT data input connection is AC (see Figure 4-3.):

Set output level by pressing the QUTPUT MODE key so that the AC lamps of DATA and
DATA are lit on the front panel.
Setting of data output offset is insignificant and only the amplitude becomes variable.

DULFUT MOl
crmex oaTA BATA

ROt
o[:]o“o o
ODON-IVO o
CE]DTB .VO o

D3186 Unit under test (UUT) or Device under test (DUT)
istance | e :
Ouiputresistance ©  pra DATA output Data input :
_@ @ ' tnternal
T : ! Terminator circuit
Offset (HIGH) :  resistance
T Offset contrai -2V 1o +2V) (50 ()
Amgplitude control Amplitude X
(0.5 t0 2 Vp-p) Terminator
Toov Offset (LOW) \(:;i:?)ge /77 777

..............................

Figure 4-1 DATA and DATA OCutput, PC Connection, and 0 V Termination
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D3186 Unit under test {UUT) or Device under test {DUT)
Output resistance © ) ra DATA output Data input :

_@ (@] \ internal :

T : ! Terminator circuit
o | Offset (HIGH) ;  resistance
set contro 1V 10-0.6 V) Po(E00)
Amgplitude control Amplitude - :
: (0.6 to 1 Vp-p) Terminator :

To .2y  Offset (LOW) voltage . :

: -2 V) E

D3186 Unit under tast (UUT) or Device under test (DUT)
Output resistance —— . :
ulput rest :  DATA, DATA cutput Data nput } ¥
@ @ 11 Internai
Terminator cireult
T : : resistance
Amplitude 50 Q)

Amplitude control (0.5 to 2 Vp-p)

Bias voltage

Figure 4-3 DATA and DATA Qutput and AC Connection
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4.1.3 Setting Clock Output

When the UUT/DUT requires a clock, select the clock output from CLOCK1, CLOCK1, and
CLLOCK2 according to the UUT/DUT input conditions. If CLOCK1 and/or CLOCK1 is used, set
the respective output level.

(1) When the UUT/DUT clock input connecticn is DC and the offset value should be set: Use
CLOCK1 or CLOCK1.

{a) When the terminator voltage of the UUT/DUT clock input is 0 V (see Figure 4-4.):
Set output level by pressing the OUTPUT MODE key so that the TO OV lamp of
CLOCK1 or CLOCK1 is {it on the front panel. Offset and amplitude of the clock output
are variable; use the OFFSET and AMPLITUDE controls of CLOCK1 or CLOCK1 to set
each value.

fb) When the terminator voltage of the UUT/DUT clock input is -2 V (ECL level) {see Figurs
4-5.):
Set output level by pressing the OUTPUT MODE key so that the TO -2V lamp of
CLOCK1 or CLOCK1 is lit on the front panel. Offset (HIGH level) and amplitude of the
clock output will be set to approximately -0.8 V and approximately 0.8 Vp-p, respectively,
{+ 0.2 V variable for each).

{2) When the UUT/DUT clock input connection is AC:

(a) To use variable UUT/DUT ¢lock input amplitude (See Figure 4-6.):
Use CLOCK1 or CLOCK1. Set output level by pressing the OUTPUT MODE key so that
the CLOCK1 or CLOCK1 AC lamp is lit on the front panel. The setting of clock output
offset becomes insignificant and only the amplitude becomes variable.

{b) To use fixed UUT/DUT clock input amplitude (see Figure 4-7.):
Use CLLOCK2. The CLOCK2 cutput cannection is AC and the amplitude is
approximately 1 Vp-p fixed. If a smaller amplitude is required, use an external
attenuator, too.

(3) When the UUT/DUT clock input connection is DC and the central voltage of the amplitude
should be equal to the terminator voltage (see Figure 4-8.):

Use CLOCK2. Since the CLOCK2 output connection is AC, the central voltage of the
amplitude will be nearly equal to the terminator voltage. The amplitude is fixed at
approximately 1 Vp-p. 2T Mot

BATA

: t
oDowo o -
o[___:]om"fo o

ooy
A" e

e
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D3186 Unit under test (UUT) or Device under test (DUT)
Output resistance .

¥ : CLOCK1, CLOCK1 output Clock input ; :

© * Internal

T ! Terminator circuit
Offset ol Offset (HIGH) resistance
set control 2V +2 V) N -V ¢}
Amplitude control Amplitude ) 5
: 0.5 t0 2 Vp-p) Terminator :

Togy @  Offset LOW) voltage

: (0V) :

Output resistance i
PULTESISIENCE GLOGK1, GLOCK1 output Clock input:

- © t Internal

T - Terminator circuit
oot oot i Offsst (HIGH) resistance :

set contra -1V 10-0.6 V) A CLRY)|
Amplitude control Amplitude . ;
: (0.6 to 1 Vp-p) Terminator :

To 2y .  Offset (LOW) voltage :

: -2V) :

Figure 4-5 CLOCK1 and CLOCK1 Qutput, DC Connection, - 2 V Termination, ECL Level
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Output resistance { ~ ok

Unit under test (UUT) or Device under test (DUT)

CLOCK? output Clack input

|
© @ 1 internal
Terminator cireut
resistance
(50 )

T

Amplitude contral

Amplitude
{0.5 to 2 Vp-p}

Bias voltage

Central voltage of internal circuit input
=Bias voltage

Figure 4-6 CLOCK1 and CLOCK1, AC Connection

Oulput resistance CLOCK2 output

Unit under test (UUT) or Device under test (DUT)

Clock input

|
|_© @ ; [ Internal
: : Terminator circut
rasistance
Amplitude (50 £2)
{apprcx. 1 Vp-p) !
Bias voitage
"""""""""""""""""""""""" Central voltage of internal circuit input T
= Bias voilage
Figure 4-7 CLOCK2 Cutput, AC Connection Terminator
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D3186 Unit under test (UUT) or Device under test (DUT)
Output resistance © GLOCK2 output Clock input ¥
I—@ ©— | Internal
: : Terminator ciroult
resistance
(50 Q)

Amplitude
{approx. 1 Vp-p)

777

Terminator voitage

B e v R Rt a Centrai V0|’(age
=Terminator voitage

Figure 4-8 CLOCK2 Qutput, DC Connection Terminator
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4.1.4 Setting the Pattern

Set the pattern mode to PRBS, WORD, or FRAME. For PRES, set the pattern length 2N-1 and
the mark ratio. For WORD, set the pattern length and the logic (0, 1) for each bit. For FRAME,
first set the payload type and frame configuration. If the payload type is WORD or PRBS, set as
frame configuration the frame count, the row count per frame, the byte count per row, and the
overhead byte count of a single row. If the payload type is CID, set the byte count per row, the
overhead byte count of a single row, and the bit count of the 0/1 continuous pattern.

Second, if the pattern mode is FRAME and the payload type is WORD, set the legic (0, 1) for
gvery bit in the pattern. [f the pattern mode is FRAME and the payload type is PRBS, set the
logic (0, 1) for every bit in the overhead, the PRBS pattern length 2N-1 in the payload, and the
mark ratio.

For manual setting by front panel key operation, it is convenient to use the master/slave control
function s¢ that the patterns of the D3186 and the D3286 Error Detector will be both set
simultaneously

This function has two different methods. In the first method, the D3186 and D3286 are used as
the master and slave, respectively, so that the D3286 pattern setting section will be interlocked
with the D3186 pattern setting section. In the second method, the D3286 and D3188 are used as
the master and slave, respectively, so that the D3186 pattern setting section will be intertocked
with the D3286 pattern setting section.

Use of this function requires connecting the D3186 and D3286 by GPIB cable. The first method
requires turning ON the D3186 front panel MASTER key and the D3286 front panel SLAVE key;
turn ON the D3286 front panel MASTER key and the D3186 front panel SLAVE key for the
second method. Key operations of the pattern setting section on the slave machine side become
ineffective.

CAUTION

1. Do not connect any other controller or eguipment to the D3186 and D3286 GPIB
connectors when using the master/slave function.

2. Be sure to turn OFF the MASTER key and SLAVE key when executing remote control
with the GPIB controller,
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4.2 Setting the D3286

4.2.1

(1)

4.2.2

Setting Data Input

Set the data input terminator voltage according to the UUT/DUT output conditions. When the
TO 0OV lamp on the DATA side of TERMINATOR on the front panel is lit, the terminator
voltage is 0 V; when the TO -2V lamp is lit, the terminator voltage is -2V. The voltage setting
is alternately changed sach time the DATA key is pressed.

Set the data input threshold level according to the UUT/DUT output voltage. Set the
THRESHOLD LEVEL display voltage on the front panel to the central value of the UUT/DUT
output voltage amplitude by rotating the control. The setting range varies depending on the
data input terminator voltage.

Setting Clock Input

There are three types of source clock input supply as shown below. Set the terminator voltage of
the clock input according to the output conditions of each supply source.

(1)

3)

To use UUT/DUT clock output:

Set the clock input terminator voltage according to the UUT/DUT output conditions. When the
TO 0V famp on the CLOCK side of TERMINATOR on the front panel is lit, the terminator
voltage is 0 V; when the TO -2V lamp is lit, the terminator voltage is -2V. The voltage setting
is alternately changed each time the CLOCK key is pressed. If the UUT/DUT clock output
connection is AC, the terminator voltage setting of the D3286 clock input can be 0 V or -2 V.

(2) To use D3186 CLOCK1 and CLOCK1 output:

Both TO 0V and TO -2V can be used in the D3186 clock output mode {CLOCK1, CLOCK1
QUTPUT MODE). AC is not available. If the clock output mode has been set to TO 0V,
set the D3286 clock input to TO 0V; set to TO -2V if TO -2V has been set.

When the TO 0V lamp on the CLOCK side of TERMINATOR on the front panel is lit, the
terminator voltage is 0 V; when the TO -2V lamp is lit, the terminator voltage is -2V. The
voltage setting is alternately changed each time the CLOCK key is pressed.

To use D3186 CLOCK2 output

Since the D3186 CLOCK2 output connection is AC, the terminator voltage setting of the
D3286 clock inputcan he 0 Vor -2 V.
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4.2 Setting the D3286

4.2.3 Setting the Pattern

Set in the same way as the D3186 patiern setting. For manual setting by front panel key
operation, it is convenient to use the master/slave control function so that the patterns of the
D3186 and the D3286 Error Detector will be both set simultaneously.

This function has twa different methods. In the first method, the D3186 and D3286 are used as
the master and slave, respectively, so that the D3286 pattern setting section will be interlocked
with the D3186 pattern setting section. In the second method, the D3286 and D3186 are used as
the master and slave, respectively, so that the D3186 pattern setting section will be interlocked
with the D3286 pattern setting section.

Use of this function requires connecting the D3186 and D3286 by GPIB cable. The first method
requires turning ON the D3186 front panel MASTER key and the D3286 front panel SLAVE key;
turn ON the D3286 front panel MASTER key and the D3186 front panel SLAVE key for the
second method. Key operations of the pattern setting secticn on the slave machine side become
ineffective. '

CAUTION

1. Do not connect any other coniroller or equipment to the D3186 and D3286 GPIB
connectors when using the master/slave function.

2. Be sure to turn OFF the MASTER key and SLAVE key when exacuting remote control
with the GPIB controller.

4.2.4 Setting Data [nput Polarity

For the relationship between UUT/DUT input and output, set INPUT POLARITY on the front panei
depending on whether the data polarity is inverted or not. Press the INPUT POLARITY key so
that the INVERSE lamp will be it if the polarity is inverted and the NORMAL lamp will be lit if it is
not inverted.
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4.2 Seiting the D3286

4.2.5 Adjusting Clock Delay

Rotate the DELAY control on the front panel to adjust the phase relationship between data input
and clock input so that the pattern sync will be established t0 minimize the bit error rate.

When the AUTO SEARCH key is set to ON on the front pansl, the data input thresheld level
mentioned previously and the clock delay are automatically adjusted.

The D3286 is equipped with monitor output of both clock input and data input. For clock monitor
output {(MONITOR OUTPUT - CLOCK), the clock input signal through the internal clock amplifier
and variable delay line is output. For data monitor output (MONITCR QUTPUT - DATA), the data
input signal through the internal data amplifier is ocutput. Figure 4-9 shows the optimum phase
relationship between the clock monitor output and the data monitor output while cloeck and data
are input.

MONITOR OUTPUT

CLOCK m
s X ¢

Figure 4-9 Optimum Phase of Monitor Output
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4.3 Connecting Signal Lines

4.3 Connecting Signal Lines

Figure 4-7 shows an example of connecting the signal lines.
Connect the clock IO signal lines according to presence of UUT/DUT clack I/O and each voltage level
and terminating method.

CAUTION

To prevent damage to equipment and device, execute the following preparation before

signal line connection:

{1) Ground equipment by bundling grounding terminals of each device’s case at one
location.

{2) Protect the operator’'s bedy by using a ground band, etc.

{3) Be sure to discharge in advance the static electricity on coaxial cable conductor
used for signal line connection.

(4) Correctly set output voltage level and terminator voltage for each device.
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4.3 Connecting Signal Lines
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5.1 Qutline of GPIB

5. GPIB

5.1 OQutline of GPIB

The GPIB is an interface systemn which can connect measurement devices to controllers and
peripheral equipment via a simple cable (bus line). It is more extendable and easy to use than other
existing interface methods. Due to electrical, mechanical, and functional compatibility with other
companies’ products, the GPIB can configure from a simple system to an autornatic instrumentation
system with high-level functions through a single bus cable.

The GPIB system first requires setting each "address" of the respective components connected to
the bus line. Components can play one or more roles as controller, talker, and listener. During
system operation, only one "talker" can send data to the bus line, and more than one "listener” can
receive that data. The controller specifies addresses of "talker" and "listener” to transfer data from
"talker" to “listener” or sets as "talker" measurement conditions for "listener”.

For data transfer between equipment, 8 bit-parallel and byte-serial data lines are used to perform
asynchronous bidirectional transmission. Because it is an asynchronous system, components can be
interconnected regardless of their transmission speed. Data (messages) sent'received between
components include measurement data, measurement conditions (programs), various commands;
primarily using ASCII code.

In addition to the eight data lines, the GPIB has three handshake lines to control asynchronous data
send/receive between devices and five control lines to control information flow on the bus.

* The following signals are used for the handshaking lines.
DAY (Data Valid) . Signal to indicate the data valid state
NRFD {Not Ready For Data) : Signal to indicate the data reception enabled state
NDAC (Not Data Accepted) : Signal to indicate the reception completion state

e The following signals are used for the control lines.

ANT (Attention) : This signal identifies whether the signal on the data line is an
address, command or other information.

IFC {Interface Clear) : Signal to clear the interface

ECI (End or Identify) : Signal to be used on the termination of information transfer

SRQ (Service Request) : Signal to cause an arbitrary device to present a request for
services from the controller

- REN (Remote Enable) : Signal to be used for remote control of a remote-programmable

device
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5.1 Quiline of GPIB

Data Lines (8)
Transmissicn Control Lines (3)
Bus Management Lines (5)

IFC, ATN,
GPIB Bus SRQ, REN,
» 2 DAY, NRFD,
% NDAC
% %
% g N DIO1to 8
INTERFACE INTERFACE INTERFACE INTERFACE
(CONTROLLER, (TALKER and (TALKER) {LISTENER)
TALKER, and LISTENER)
LISTENER)
DEVICE A DEVICE B DEVICE C DEVICE D

Figure 5-1 Qutline of GPIB
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5.2 Functional Specification
5.2.1 GPIB Specification
Conforming standards: IEEE standard 488-1978
Used code: ASCIl code and binary code
Signal level: "High" state; + 2.4 V or more
"Low" state; + 0.4V or less
Signal line termination: 16 bus lines are terminated as follows:
" /|
Driver
Approx. 3k \I
Bus line
Approx. 6.2kQ D Receiver
Figure 5-2 Signal Line Termination
Driver specification: Open callector type
“Low" state output voltage: +0.4 V or less, 4.8 mA
"High" state output voltage: +2.4 V or more, - 5.2 mA
Receiver specification: "low" state at +0.6 V or less
"High" state at +2.0 V or more
Bus cable length: Total bus cable length must be {No. of components connected to bus) x
2 m or less and must not excesd 20 m.
Address specification: 31 types of talk address/listen address can be arbitrarily set with front
panel address select switch.
Connector: 24-pin GPIB connector,

57-20240-D35 {equivalent to products manufactured by Amphenol)
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5.2 Functional Specification

5.2.2 Interface Functions

Table 5-1 shows interface functions.

Table 5-1 Interface Functions

Code

Function/description

SH1

Source handshake function available

AH1

Accepter handshake function available

T5

Basic talker function, serial pole function, listener-specified talker
release function, talk-only mode function (during MASTER ON)

L3

Basic listener function, talker-specified listener release function, listen-
only mode function (during SLAVE ON)

SR1

Service request function available

RL1

Remaote function available

PPO

Parallel pole function not available

DCH

Device clear function available ("SDC" and "DCL" commands
available)

DT1

Device trigger function available ("GET" command available)

Co

Controller function not available

E2

Three-state bus driver used
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5.2 Functional Specification

24-pin GFIB connector

////////”

Signal name | Pin No.
GND LOGIC | 24 ~ /@\
GND (ATN) | 23 \ —)
L ]
GND (SRQ) 22 4] [i5]
GND (IFC) 21 23] [11)
22) 10
GND (NDAC) | 20 21] [9]
20] | 8
GND (NRFD) | 19 79] [7]
18] [6]
GND (DAV) 18 7] 5]
REN 17 [16] [4]
15] [3]
DIO 8 16 2 |
DIO 7 15 ,\j\
DIO B 14 /
DIO 5 13 ] \@/

N

Pin No. | Signal name

- 12 SHIELD
11 ATN
10 3RQ
9 iFC
8 NDAC
7 NRFD
6 DAY
5 EOI
4 DIO 4
3 DIO 3
2 DIO 2

™ 1 DIO 1

Figure 5-3 Pin Assignment of GPIB Connactor
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5.3 Notes on GPIB Usage

5.3 Notes on GPIB Usage

This secticn describes notes for using GPIB.

(1)

Cable connection/discannection

Before GPIB cable connection/ disconnection, turn off power of all equipment o be
connected, Connect/disconnect GPIB cable only when ground cable of each equipment case
is connected to the ground {grounded).

Device address setting
Set D3286 device address using front panel keys. Be sure to avoild address duplication
between controllers and other equipment connected to the same GPIB.

Master/slave control operation

lf equipment other than D3186 Pulse Pattern Generator is connected while MASTER key (@
in Figure 2-6) or SLAVE key { ® in Figure 2-6) is ON on D3286 front panel, D3286 Error
Detector may occasionally aperate abnormally. In this case, set D3286 MASTER or SLAVE
key to OFF or disconnect equipment other than D3186.

For remote control from controller via GPIB, first send an instruction to set IFC line to low
level {active) as a precaution. This will set both MASTER and SLAVE keys to OFF.

ATN interrupt during message transmission
When ATN request occurs during inter-device message transmission, priority is given to ATN,
so that the message transmission is halted.

Conforming standards version
D3286 GPIB message syntax and status byte configuration conform to IEEE488.1 standards
to maintain compatibility with existing products. Does not conform to IEEE488.2 standards.
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5.4 Setting Device Address

5.4 Setting Device Address

D£3286 device address is displayed on file No. indicator (D in Figure 2-8) when ADDRESS DISP
switch {® in Figure 2-6) is ON on D3286 front panel. Use of and EI keys under this

indicatar enables modifying device address. Sefting range is 0 to 30.

In addition, the changed device address is enabled when the ADDRESS DISP switch (® in Figure 2-
B6) is turned off.

Set device address to prevent duplication between controllers and other equipment connected to
GPiB. When shipped, 23286 GPIB address is set to 8.
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5.5 Canceling Master/Slave Control Function

5.5 Canceling Master/Slave Control Function

03286 remate control from a controller requires deactivating 3286 master/slave control function.
Master/slave control function can be canceled by interface clear instruction from controller as well as
by panel key operation.

To cancel the master/slave function from controller, send an instruction te set GPIB connactor [FC pin
{pin 9) to low level {active) before remote control; e.q., instruction "abort 7" in HP BASIC.
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5.6 Program Message (Listener Format}

5.6 Program Message (Listener Format)

This section describes program messages for 03286 remote control with the GPIB controller.
Program messages are two types: (a) command program message for operation condition setup and
start/stop instruction execution, and (b) query program message for setup state inguiry. See Section
5.7 for query program message and its response message. Basic syntax is common fo both types of
pProgram messages.

5.6.1 Basic format

Normally, ASCI code is used for program messages. Binary code can alsc be used for WORD
and FRAME pattern settings. Figure 5-4 shows basic syntax of a program message in ASCI
code.

Program message
{ Program message

main body (b) Terminator {c)

(a) Program message

Program message
uhit separator (e)

Prog ram message

unit (d)

{b) Program message main body

Space

character @ @ @

.
V- et

(c) Program message terminator

Figure 5-4 Basic Syntax of Program Message (1 of 3)

“"END: EQI and ATN must be true and false, respectively, with the immediately preceding byte.
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5.6 Program Message (Listener Formaf)

Command
message
unit {f)

Query message

unit (g)

(d) Program message unit

L
-

Space
| character

L.
>

(e} Program message unit separator

Program data
separator (k)

Program header
separator

(i)

Program header

(h)

Program
data (j)

Y

(fy Command massage unit

Program data
separator (k)

Program header
separator

(i)

Program
data (j)

Program header

(h)

Y

(@) Query message unit

Figure 5-4 Basic Syntax of Program Message (2 of 3)
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5.6 Program WMessage (Listener Format)
Space 1 Program
- ic b—7>»
character { mnemonic
(k)

.
-

{h) Program header

—
-

-

)

Space
character

(1)

Program header separator

-y
-~

Space
character

Space
character

%

o

{iY Program data separator
Alphabetic
—»+ Alphabetic
Numetic

(k) Program mnemanic

S
>

Figure 5-4 Basic Syntax of Program Message (3 of 3)

For program message terminator (record delimiter) in ASCII, the following coding can be used as
shown in {(c) of Figure 5-4; CR and LF ASCIl codes are 13 and 10 (decimal), respectively:

000 o

END message:

"EN

D

CR, LF"END  Adds END message with the CR and LF.

CR, LF CR and LF

LF*END Adds END message with the LF.

LF LF only

CR"END Adds END message with the CR.

“END Adds END message with the final byte of program message

Single-line signal EQI and ATN must be true and false, respectively.
END message must be added with the immediately preceding byte.
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5.6 Program Message (Lisfener Formaf)

For program message terminator use with binary code, only END message added with the the
final byte can be used.

Length of program message received by D3286 is maximum 5§12 characters, excluding the setting
WORD or FRAME pattern, including program message unit separator and program data separator,
but excluding program message terminator. If program message length exceeds 512 characters
and it contains incorrect code, a syntax error occurs, in which case, all subseguent coded up 1o
program message terminator will be ignored.

5.6.2 Initialization Program Message

Code Description

“Zr Initializes each parameter (panel status initialization). ")

“C” | Initializes GPIB. "2)

Notes™): Initialization by the "Z" command takes approximately 10 seconds.
In addition, other commands cannot be accepted during the "Z" command execution.
Notes™) :  For more information on how to initialize GPIB using the "C" command, refer to
Section 5.12.1, "Initial State of Operaticen.”

5.6.3 Service Request ("SRQ") Program Message

Code Description

“S0” | Sends SRQ.

“S1” | Does not send SRQ.

If "S0" mode is specified, a syntax error occurrence will initiate a service request to controller.
When an "SPE" command in serial polling executian is received, a status byte is sent,
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5.6 Program Message (Listener Format)

5.6.4 Command Program Message (Remote Code)

Table 5-2 shows D3286 command prograrm messages.

In Table 5-2, other settings may result in errors or setling descriptions may differ from those listed
in the table by setting PATTERN MODE (including PAYLOAD types when setting FRAME]),
MEASUREMENT and so on.

Therefore, set parameters using the following procedure when using the command program

message.

@
@

@ ® O

Set PATTERN MODE (including PAYLOAD types when setting FRAME).

A Set PRBS
e  Step count
e Mark ratio

Set WORD
e WORD ALTERNATE mode
e WORD pattern length

Set FRAME
o FRAME ALTERNATE mode
* FRAME structure

Set MEASUREMENT TIME.

Set EXTERNAL GATE.

Set others.

513
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5.6 Program Message (Listener Formal}

Table 5-2 Command Pragram Message

(1 of 23)

Function name

Command Program Message

Description

TERMINATOR - DATA

Sets data input terminator:

TO OV “DGND” TO oV
TO -2V “DM2V” T0 -2v
TERMINATOR - CLOCK Sets clock input terminator:
TO OV “CGND” TO ov
TO -2V “Cwmay” TO -2V
THRESHOLD LEVEL TLVL x” Sets data input threshold level,

x=-2.040 to +2.040
{fwhen TO 0V)
x=-1.850 to -0.750
{when TO -2V)
"+" can be omitted.
Up to three digits after the
decimal peint are effective.
The fourth and subseguent
digits are rounded down .

Unit: V

DELAY

HDLY x!’
x=-400 to +400
""" gan be omitted.

Sets clock input delay.

Unit: ps

AUTO SEARCH

*BRHGO”

Executes auto search.

INPUT POLARITY

Data input polarity is:

NCRMAL “MPN* Noninverted
INVERSE “MPJ” Inverted

TRIGGER OUTPUT Sets trigger output;
1/32 CLOCK *TGCLK" Ta 1/32 clock
PATTERN “TGPTN" To pattern sync signal

5-14
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5.6 Program Messaage (Listener Format) .

(2 of 23)

Function name Command Program Message Description

PATTERN MODE Sets pattern mode:

PRBS “PRBG"” To pseudo random

WORD “WORD” To WORD

FRAME “FRAM” To FRAME

PRBS 2N-1 Sets step count N of pseudo

random pattern:

N=7 “PB 07,0” or “PB 7,0" . To 7

N=§ “PB 09,0” or “PB 9,0” To 9

N=10 “PB 10,0 To 10

N=11 “PB 11,0¢ To 11

N=15 “PB 15,0¢ To 15

N=23 “PB 23,0 To 23

N=31 “PB 31,0" To 31

, 0 can be omitted.

MARK RATIO Sets mark ratio;
0/8 “MR 0/8” To 0/8
1/8 “MR 1/87 To 1/8
1/4 “MR 1/4” To 1/4
1/2 “MR 1/2” | To 1/2
8/8 “MR 8/8” To 8/8
7/8 “MR 7/8”" To 7/8
3/4 “MR 3/4” To 3/4
1/2B “MR 1/2B To 1/2B
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5.6 Program Message (Listener Formal}

(3 of 23)

Function name

Command Program Message

Description

PATTERN TRIGGER “ADR x” Sets trigger address of currently
ADDRESS x=0to 134217727 selected pattern mode.
{PRBS)
x=0 to 524287
{WORD)
PRBS3 “PBTAD x” Sets trigger address of pseudo
PATTERN TRIGGER x=0 to 134217727 random pattern.
ADDRESS

ALTERNATE MODE

Sets alternate mode:

ON “ALTON” To ON
OFF “ALTOF” To OFF
ALTERNATE PATTERN Alternate pattern:
OUTPUT A “ALTA” Ais output.
OUTPUT B “ALTB” B is output.
WORD “BL x” or “PL x” Sets word pattern length (bit
PATTERN LENGTH x=1 to 8388608 count).
WORD “WDTAD x” Sets word pattern trigger address.
PATTERN TRIGGER x =0 to 524287
ADDRESS
WORD “WDSW ad,pl” Sets word hunting pattern.
SYNC WORD ad: Address
ad=0 to 524287
pl: Bit length
pl= 4 to32
WORD “WDSWAD x” Sets word hunting pattern
SYNC WORD x =0 to 524287 address.
ADDRESS
WORD “WDSWPL x" Sets word hunting pattern bit
SYNC WORD x=41t0 32 length.

PATTERN LENGTH

B-16
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5.6 _Program Message (Listener Format)

(4 of 23)

Function name

Command Program Message

Description

WORD “WDMSST ad,bn” Sets mask field start position of
START OF ad: Address word pattern.
MASK FIELD ad =0 to 524287
ad =-1; Does not set
mask field.
bn: Bit number
bn=1to 16
WORD “WDMSSTAD x” Sets mask field start address of
START OF x=0 to 524287 word pattern.
MASK FIELD x=-1: Does not set
ADDRESS mask field.
WORD “WDMSSTIN x” Set mask field start bit number of
START OF x=1to 16 ward pattern.
MASK FIELD
BIT No.
WORD “WDMSEN ad,in” Sets mask field end of word
END OF ad: Address pattern.
MASK FIELD ad =0 to 524287
in; Bit number
in=110 16
WORD “WDMSENAD x” Sets mask field end address of
END OF x =0 to 524287 word pattern.
MASK FIELD
ADDRESS
WORD “WDMSENIN x” Sets mask field end bit number of
END OF x=11t0 16 word pattern.
MASK FIELD
BIT No.
WORD "WDSPST ad,in” Sets specific field start position of
START OF ad: Address word pattern.

SPECIFIC FIELD

ad =0 to 524287
ad =-1: Does not set
specific area.
in: Bit number

in=1to 186
WORD “WDSPSTAD x” Sets specific field start address of
START OF x=0to 524287 word pattern.
SPECIFIC FIELD x=-1: Does not set
ADDRESS specific field.
5-17
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5.6 _Program Message (Listener Format}

(5 of 23)

Function name

Command Program Message

Description

WORD “WDSPSTIN x” Sets specific field start bit No. of
START OF x=1to 16 word pattern.
SPECIFIC FIELD
BIT No.
WORD “WDSPEN ad,in” Sets specific field end of word
END OF ad: Address pattern.

SPECIFIC FIELD

ad =0 to 524287
in: Bit number

in=11o 16
WORD "WDSPENAD x” Sets specific field end address of
END OF x=0 to 524287 word pattern.
SPECIFIC FIELD
ADDRESS
WORD “WDSPENIN x” Sets specific field end bit.No. of
END OF x=1to 16 word pattern.
SPECIFIC FIELD
BIT No.
WORD PATTERN WP x,y,2" e  Pattern data array ¢onsists of
transmissicn, x. Address 4-hit character data.
x=0 to 524287 Characters are arranged
hex pattern data type y:  Size according to the number
y=1to 512 specified by size.

z: Pattern data array
according to size
z=Array of 0 to 9 and

® Specified address is set as
start address.
® Single character data has LSB

AtoF as start bit.
WORD PATTERN “BIN x,y” ®  After receit of program
transmission, x: Address message terminator following

binary pattern data

type

x=0to 524287
y: Byte count
y=11to 1048576

the code on the left, binary
data transmission mode is
active until byte count is sent
or END message is received.

& Specified address is set as
start address.

® Binary data has LSB as start
bit.
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5.6 Program Message (Listener Formatl}

(6 of 23)

Function name

Command Program Message

Description

WORD ALTERNATE
PATTERN transmission,
hex pattern data type

“WwP x,y,z"
w: Pattern
w=A (Pattern A)
w =B (Pattern B)

x:  Address
x={0 10 262143
y:  Size
y=110512

z: Pattern data array
according to size
z=Array of 0 to 9 and

Pattern data array consists of
4-bit character data.
Characters are arranged
accarding to the number
specified by size.

Specified address is set as
start address.

Single character data has LSB
as start bit.

AtoF
WORD ALTERNATE “WwBIN x,y” After receipt of program
PATTERN transmission, w: Pattern message terminator following

binary pattern data
type

w=A (Pattern A)

w =B (Pattern B)
x:  Address

x=0to 262143
y: Byte count

y =110 524288

the code on the left, binary
data transmission mode is
active until byte count is sent
or END message is received.
Specified address is setf as
start address.

Binary data has L.SE as start
hit.

POLARITY (WORD)

Word pattern polarity is:

NORMAL “WPN” Noninverted

iINVERSE WP Inverted
PAYLOAD TYPE Sets payload type:

WORD “PLW? To WORD

PREBS “PLP” To pseudo random

CiD “CIpD” To CID
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5.6 Program Message (Listener Format)

(7 of 23)

Function name

Command Program Message

Description

FRAME STRUCTURE

“FRSTR nf,fl,rl,0l,cl”

nf;

f:

rl:

ol:

cl;

Frame count

nf=1to 8192
{(WORD, PRBS)
nf=2 (CID)
Row count
fl=11t0 16
{(WORD, PRBS)
fl=1 (CID}

Byte count per row
=44 to 32768
{(WORD, PRBS)
rl=40 to 32768 (CID)
Overhead byte count
ol=4to rl-40
{(WORD, PRBS)
ol =36 to 32760 (ol<rl)
{CID)
Bit count of 0A1
continuous pattern
cl=0 (WORD, PRBS)
cl=0 1o (rl-ol) x 8-1
{CID)

For WORD and PRBS, cl
can be omitted.

Sets frame pattern configuration.

FRAME STRUCTURE “NF x“ Sets frame pattern length (frame
No. OF FRAME x=110 8192 count).
{WORD, PRBS)
x =2 {CID)
FRAME STRUCTURE “FL x” Sets frame length (row count) of
No. OF LOW x=110 16 frame pattern.
{(WORD, PRBS)
x=1 (CID)
FRAME STRUCTURE “RL x” Sets row length {byte count) of

ROW LENGTH

x =44 to 32768
{(WORD, PRBS)
x =40 to 32768 (CID)

frame pattern.

FRAME STRUCTURE
QVERHEAD LENGTH

::OL X?J

x =4 to 32728
(WORD, PRBS)
x =36 to 32768 (CID)

Sets overhead length (byte count)
of frame pattern.
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Function name

Command Program Message

Description

FRAME STRUCTURE “CL x” Sets 0/1 continuous pattern length
CID 0/1 LENGTH x =0 (WORD, PRBS) (bit count) of frame pattern (CID).
x=0to 261855 (CID)
FRAME “FRT fn,rn,bn” Sets frigger position of frame
PATTERN TRIGGER fn: Frame number pattern.

fn=1to 8192
(WORD, PRBS)
fn=1to 2 (CID)
rn; Row number
m=11c 16
(WORD, PRES)
m=1 (CID)
bn: Byte number
bn=1 to 32767

FRAME “FRTFN x” Sets trigger frame number of
PATTERN TRIGGER x=1to 8192 frame pattern.
FRAME No. (WORD, PRBS)
x=1to 2 (CID)
FRAME “FRTRN x” Sets trigger row number of frame
PATTERN TRIGGER x=1to 16 pattern.
ROW No. (WORD, PRBS)
x=1 {CID)
FRAME “FRTBN x” Sets frigger byte number of frame
PATTERN TRIGGER x=1to 32767 pattern.

BYTE No.

FRAME
SYNC WORD

“FRSW fn,rn,bn,nb”
fn: Frame number
fn=1to 8192
(WORD, PRBS)
fn=1to 2 (CID)
rm: Row number
m=11to 16
(WORD, PRBS)
=1 {CiD)
bn: Byte number
bn=1 to 32767
nb: Bit count
nb=4to 32

Sets frame hunting pattern
position.
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Function name

Command Program Message

Description

FRAME *FRSWFN x” Sets frame hunting pattern frame.
SYNC WORD x=11to 8192
FRAME No. {WOCRD, PRBS)
x=11tc 2 (CID)
FRAME “FRSWRN x” Sets frame hunting pattern row
SYNC WORD x=1toc 16 number.
ROW Na. {WORD, PRBS)
x=1 {CID)
FRAME “FRSWEBN x” Sets frame hunting pattern byte
SYNC WORD x=1 to 32767 number.
BYTE No.
FRAME “FRSWNB x” Sets frame hunting pattern bit
SYNC WORD x=4to 32 count,
No. OF BIT
FRAME “FRMSST fn,rn,bn,in” Sets mask field start position of
START OF fn: Frame number frarme pattern.
MASK FIELD fn=1to 8192
(WORD, PRBS)
fn=1to 2 (CID)
fn=-1: Does not set
mask field.
fn=99399: Sets all
frames.
rn: Row number
m=1tc 16
(WORD, PRBS)
m=1 (CID)
rn=99:Sets all rows.
bn: Byte number
bn=1 to 32768
in:  Bit number
in=1t08
FRAME “FRMSSTFN x” Sets mask field start frame
START OF x=11o0 8192 number of frame pattern.
MASK FIELD (WORD, PRBS)
FRAME No. x=11o 2 (CID)
x=-1: Doges not set
mask field.
x=9999: Sets all
frames.
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Function name

Command Program Message

Description

FRAME “FRMSSTRN x” Sets mask field start row number
START OF x=1to0 16 of frame pattern.
MASK FIELD (WORD, PRBS)
ROW No. x=1 (CIDj
x=99; Sets all rows.
FRAME “FEMSSTBN x” Sets mask field start frame
START OF x =1 to 32768 number of frame pattern.
MASK FIELD
BYTE No.
FRAME “FRMSSTIN x” Sets mask field start bit number of
START OF x=11t08 frame pattern.
MASK FIELD
BIT No.
FRAME “FRMSEN fn,rn,bn,in” Sets mask field end position of
END OF fn: Frames number frame pattern.
MASK FIELD fn=11to 8192
(WORD, PRBS)
fn=1to 2 (CID)
rn: Row number
rn=11to 16
(WORD, PRBS)
rm=1 (CID)
bn: Byte number
bn=1 to 32768
in: Bit number
in=1t 8
FRAME “FRMSENFN x” Sets mask field end frame
END OF x=110 8192 number of frame pattern.
MASK FIELD {WORD, PRBS)
FRAME No. x=1ta 2 (CID)
FRAME “FRMSENRN x” Sets mask field end row number
END OF x=110 16 of frame pattern.
MASK FIELLD {WORD, PRBS)
ROW No. x=1 (CID)
FRAME “FRMSENBN x” Sets mask field end byte number
END OF x=1to 32768 of frame pattern.
MASK FIELD
BYTE No.
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Function name

Command Program Message

Description

FRAME *FRMSENIN x” Sets mask field end bit number of
END CF x=1t0 8 frame pattern.
MASK FIELD
BIT No.
FRAME “FRSPST fn,rn,bn,in” Sets specific field start address of
START OF fn: Frame number frame pattern.

SPECIFIC FIELD

fa=1 to 8192
{WORD, PRBS)
fn=11o 2 (CID)
fn=-1: Does not set
specific field.
fn=9999: Sets all
frames.
rm: Row number
m=11o16
(WORD, PRBS)
m=1 (CiD)
rn = 99:Sets all rows.
bn: Byte number
bn=1 to 32768
in; Bit number

in=1t08
FRAME “FRSPSTFN x” Sets specific field start frame
START OF x=1to 8182 number of frame pattern.
SPECIFIC FIELD (WORD, PRBS)
FRAME No. x=11o 2 (CID)
x=-1: Does not set
specific field.
x=9999: Ssts all
frames.
FRAME “FRSPSTRN x” Sets specific field start row
START OF x=1t0 16 number of frame pattern.
SPECIFIC FIELD {(WORD, PRBS)
ROW No. x=1 (CID)
x=99: Sets all rows.
FRAME “FRSPSTBN x” Sets specific field start byte
START OF x=1to 32768 number of frame pattern.
SEECIFIC FIELD
BYTE No.
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Function name

Command Program Message

Description

FRAME
START COF
SPECIFIC FIELD
BIT No.

“FRSPSTIN x”
x=11t08

Sets specific field start bit No. of
frame pattern.

FRAME
END OF
SPECIFIC FIELD

“FRSPEN fn,rn,bn,in”
fn: Frame number
fn=1to 8192
(WORD, PRBS)
fn=11to 2 (CID)
rn: Row number
m=1to 16
{(WORD, PRBS)
=1 {CID)
bn: Byte number
bn=1 1o 32768
in: Bit number

Sets specific field end position of
frame pattern.

in=1t08
FRAME “FRSPENFN x” Sets specific field end frame
END OF x=1to 8192 number of frame pattern.
SPEGIFIC FIELD {(WORD, PRBS)
FRAME No. x=1to 2 {CID)
FRAME “FRSPENRN x” Sets specific field end row
END OF x=11tc 16 number of frame pattern.
SPECIFIC FIELD {WORD, PRBS)
ROW No. x=1 (CID)
FRAME “FRSPENBN x” Sets specific fisld end byte
END OF x=1to 32768 number of frarme pattern.
SPECIFIC FIELD
BYTE No.
FRAME “FRSPENIN x” Sets specific field end bit number
END OF x=11t0 8 of frame pattern.
SPECIFIC FIELD
BIT Nao.
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Function name

Command Program Message

Description

FRAME PATTERN
transmission,
hex pattern data

type

“FP v,w.xy,2"

v: Frame number
v=1to 8192

w: Row number
w=1to 16

x:  Byte number
Xx=1to 32768

y: Size
y=11to 512

z: Pattern data array
according to size
z=Array of 0 to 9 and

Pattern data array consists of
4-bit character data.
Characters are arranged
according to the number
specified by size.

Specified address is set as
start address.

Singte character data has |.SB
as start bit.

Ato F
FRAME PATTERN “FBIN v,w,x,y” After receit of program

transmission, v: Frame number message terminator following

binary pattern data v=1to 8192 the code on the left, binary

type w: Row number data transmission mode is
w=110 18 active until byte count is sent
x:  Byte number or END message is received.

x=1to 32768 Specified address is set as

y:  Byte count
y=11o 1048576

start address.
Binary data has LSB as start
bit.

FRAME ALTERNATE
PATTERN transmission,
hex pattern data type

“FuP v,w,x,y,z"

u: Pattern
u=A (Pattern A)
u=B (Pattern B)

v: Frame number
v=1to 8192

w: Row number
w=110 16

X. Byte numher
x=1to 32768

y: Size
y=1to 512

z: Pattern data array
according to size
z=Array of 0 to 9 and

AtoF

Pattern data array consists of
4-hit character data.
Characters are arranged
according to the number
specified by size.

Specified address is set as
start address.

Single character data has LSB
as start bit.
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Function namse

Command Program Message

Description

FRAME ALTERNATE
PATTERN transmission,
binary pattern data

type

“FuBIN v,w,x,y"
u: Pattern
u = A (Pattern A)
u =B (Pattern B)
v: Frame number

v=110 8192
w: Row number
w=110 16
x: Byte number
x=11to 32768

y: Byte count
y =110 1048576

® After receit of program
message terminator following
the code on the left, binary
data transmission mode is
active until byte count is sent
or END message is received.

¢ Specified address is set as
start address.

® Binary data has LSB as start
bit.

POLARITY (FRAME)

Word pattern polarity is:

NORMAL “FPN?” Noninverted
INVERSE “FPI” Inverted
FRAME Sets the step count N of pseudo
PRES 2N -1 random pattern of frame pattern:
N=15 “FPB 15" To 15
N=23 “FPB 23" To 23
N =31 “FPB 31" To 31
FRAME Sets the mark ratio of pseudo
PRES MARK RATIO random pattern of frame pattern:
0/8 “FPB 0/8” To 0/8
1/8 “FPB 1/8” Ta 1/8
1/4 “FPB /4" To 1/4
1/2 “FPB t/2” To 1/2
8/8 “FPB 8/8" Ta 8/8
7/8 “FPB 7/8” To 7/8
3/4 “FPB 3/4” To 3/4
1/2B “FPB 1/2B” To 1/28
FRAME Sets the alternate mode of frame
ALTERNATE MODE pattern:
ON “FALTON” To ON
OFF “FALTOF” To OFF
FRAME Sets the output of the alternate
ALTERNATE PATTERN pattern of frame pattern:
OUTPUT A “FALTA” To A
QUTPUT B “FALTB” To B
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Function name Command Program Message Description
MEASUREMENT N .""“"".-g;’tmswr.ﬁeasurement function:
FUNCTION
ERROR RATE “ERR” To error rate
ERROR COUNT “ERC” To error count
El “EF To error interval
EFI “EFI” To error-free interval
FREQUENCY (MHz) | “FRQ" To frequency {(MHz)
FRAME COUNT “FRC” To frame count
MEASUREMENT MODE Sets measurement mode:
OMITTING “Om1” To omission (1-0) error
INSERTING “INS” To insertion (0—1) error
TOTAL 1 “TOT” To total (1, 01} error
OVERHEAD “OVH”" To overhead section
PAYLOADO “PLD” To payload section
ALL PART “ALP” To entire frame
SPECIFIC FIELD “SPF” To specific field
OTHER FIELD “OTF” To other than specific field
ALL FIELD “ALF” To all fields
DISPLAY FORM Sets error count measurement
(of ERROR COUNT) display form:
EXPONENTIAL “EXP” To exponential format
INTEGRAL “INT” _ To integer format
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Function name

Command Program Message

Description

DISPLAY FORM

Sets display format of error

(of El & EFD) interval and error-free interval:
PERCENT “PCT” _
or To % format
“PTON”
INTERVALS “ITV?
or To interval count format
“PTOF!I
CURRENT DATA Interim measurement resulf is:
ON “CNON” Displaysd
OFF “CDOF” Not displayed
CURRENT DATA FORM Interim results of error rate, error
(of ERR RATE, count, and frame count
ERROR COUNT & measurement are displayed in:
FRAME COUNT)
PROGRESSIVE “PRG” Cumulative value
IMMEDIATE “IMD” Periodic value
MEASUREMENT TIME Sets measurement time mode:
NORMAL “NORM” To normal
or
“BMOF”
FR TIME “FTIM " To frame time
FR INTV “FINT “ To frame interval
BURST “BRST”
or To burst
“BMON?
EXTERNAL GATE Measurement gate control:
OFF “GTINT” By internal signal
ON “GTEXT® By external signal
START “STT” Starts or resets measurerment.
or
“E!l
STOP “STP” Stops measurement.
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Function name

Command Program Massage

Description

“BAOF”

AUTO SYNC Sets auto pattern sync function:
ON “ASON” To ON
OFF “ASOF” To OFF
FRAME SYNC(WORD) FRAME SYNC function to be
used for the word pattern:
ON "WSON” Te ON
OFF "WSOF” To OFF
FRAME SYNC(FRAME) FRAME SYNC function to be
used for the frame pattern:
ON “FSON” Te ON
OFF “FSOF” To OFF
RESYNC “SYN” Executes pattern resync.
BUZZER - DATA Bit error detection buzzer is:
ON “BZON” Activated
OFF “BZOF” Not activated
BUZZER - ALARM Alarm occurrence buzzer is:
ON “BAON” Activated
OFF Not activated

TIMER MODE

SINGLE

REPEAT

UNTIMED

::S]Nu
“REP”

“UNT

Sets timer made:
To single measurement mode
To repeat measurement mode

To use no timer
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Function name Command Program Message Description
DISFLAY MODE Sets timer display mode:
ELAPSED “ELP” To elapsed time
TIMED “TMD” To remaining time
PERIOD “PRS” or “PER”" To measurement continue
time
INTERVAL “TINT” To interval
BURST TIME “BMT” To burst time
REAL TIME - YMDH | “RTU” or “YMDH” To year/month/day/hour
REAL TIME - DHMS | “RTL” or “DHMS” To day/hour/minute/second
TIMER SETUP To set in time units Sets measurement continue time.
- PERIOD “PRS dd:hh:nn:ss” }
or
“PER dd:hh:nn:ss”
dd: day, dd=00to 99
hh: hour, hh=00 to 23
nn: minute, nn=00 to 59
88 second,ss =00 to 59
To set in interval count units
“PRS x” l
or
“PER X"
x: Interval count
x =0 to 99999999
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Function name

Command Program Message

Description

TIMER SETUP
- INTERVAL

To set in time units
In case of 1 second or more
“TINT dd:hh:nn:ss”
dd: day, dd=00to 99
hh: hour, hh=00to 23
nn: minute, nn=00 {o 59
ss: second,ss =00 to 59
However, min. 00:00:00:01
max. 01:00:00:00
In case of less than 1 second
“TINT 00:00:00:00.8
00.s: second,00.s=00.1
or 00.s=00.2
or 00.5=00.5
To set in frame count units
“TINT xE +y”
x: Mantissa of frame count
Xx=110 99
Y: Exponent of frame count
y=1t08

Sets measurement interval.

TIMER SETUP
- BURST TIME

“BMT x-6”
or
“BMT x" .

x=0 to 10000

Sets burst measurement time.

Unit:  sec for the former

psec for the latter

REAL TIME - YMDHMS

“YMDHMS yy:mm:dd:hh:nn;ss” l
or
“RTS yy:mm:dd:hh:nn:ss” J
yy: year, yy=001to 99
mm: month,mm =01 to 12
dd: day, dd=00to 99
hh: hour, hh=00 to 23
nn; minute, nn =00 to 59
ss: second,ss =00 to 69

Sets real time in year, month,
day, hour, minute, and second.

REAL TIME - YMDH

“YMDH yy:mm:dd:hh” l

or

“RTU yy:mm:dd:hh® )
yy: year, yy=00to 99
mm: month,mm =01 to 12
dd: day, dd=00to 99

Sets real time in year, month,
day, and hour.

hh: hour, hh=00 to 23
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Function name

Command Program Message

Description

REAL TIME - DHMS

Qor

“DHMS dd:hh:nn:ss” }
“BTL dd:hh:nn:ss”

dd: day, dd =00 to 99
hh: hour, hh=00 10 23
nn: minute, nn=00 to 59
ss: second,ss =00 to 59

Sets real time in day, hour,
minute, and second.

PRINT OUT

Auto print of measurement result

is:
ON “PRICN” Executed
OFF “PRTOF” Not executed
MANUAL PRINT “MPRT*“ Measurement rasult is temporarily
printed.
ERROR PRINT Error and alarm print is:
ON “EPRON” Executed
OFF “EPROF” Not executed
PAPER FEED “FEED” Paper feed is executed.
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Function name

Command Program Message

Description

LOAD

“LOAD x,y,z"

x:  File type
x=8 SETUP
x=W WORD
x=F ... FRAME

y: File number
y=010 99

z: Pattern type
z=A ALTERNATE A
Z=B ALTERNATE B

For ALTERNATE OFF, ,z is
ignored {optional).

‘ Read REHEEAS

SAVE, RESAVE

“SAVE x,y,z"

x: File type
x=3 SETUP
x=W .. WORD
x=F ... FRAME
x=M MEAS

y: File number
y=01t0 99

z: Pattern type
z=A ALTERNATE A
Z=B ALTERNATE B

For ALTERNATE OFF, ,z is
ignored (optional).

Save or resave

DELETE “DELE x,y” Delete
X: File type
Xx=3 SETUP
x=W .. WORD
x=F ... FRAME
x=M MEAS
y: File number
y=01toc 99
FORMAT “FRMT” Format (initialization)
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Function name

Command Program Message

Dascription

PANEL LOCK Sets panel lock:
ON “PLKON” To ON
OFF “PLKOF” To OFF
CLEAR Initialization:
PARAMETERS vz initializes each setting
parameter.
GPIB “cr Initializes GPIB.
SERVICE REQUEST Service request (SRQ) is:
ON “50” Sent
OFF “517 Not sent
STATUS BYTE MASK “MS x” Status byte mask
x:  Mask bit pattern e Status byte bit corresponding
x=010 63 to bit value 0 resulting from
binary conversion of decimal
value x is masked and fixed to
0.
RESPONSE DATA Sets response data:
MEASUREMENT “MES” To measurement result
TIME “TIM” To measurement time
HEADER of Response data header is:
RESPONSE DATA
ON “HDON” Provided
OFF “HDOF” Not provided
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Function name

Command Program Message

Description

RESPONSE MESSAGE
TERMINATOR

CR, LF"END
LF

"END

“DLO’!

HDL1 ”

“DLQ“

Sets response message
terminator;

To CR, LF"END
To LF only

To "END only

“END: Single-line signal EOI and ATN must be true and false, respectively, with the immediately

preceding byte.
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5.6.5 Word Pattern and Frame Pattern Settings

There are two ways of setting word pattern and frame pattern from the GPIB to D3286, (a) hex
mode and (b) binary mode.

In hex mods, ASCIl code is used to separate a pattern in units of 4 bits which are transmitted
after conversion to a 1-byte hex character. In binary mode, a pattern is transmitted as binary
values using a 1-byte code of 8 bits.

ASCIl data type, hex mode, is readily edited with general computer edit sofiware. Since the
pattern is transmitted as is, binary mode is efficient and reduces transmission time to
approximately half that in hex mede, depending on computer transmission software.

{1) Setting word pattern

(@) Hex mode setting format

“M dddd, M; Mu

N

o @ 8 ®

@ Command program header

ALTERNATE mode OFF: WP
ALTERNATE mode pattern A: ——————  "WAP"
ALTERNATE mode pattern B; —m8 ™ "WBP"

Insert one or more spaces between above header characters and following ©.
@ Start address of set pattern length (decimal)

ALTERNATE mode OFF: 0 to pattern length/16 - 1 (max. 524287)
ALTERNATE mode pattern A, B; —————— 0 to pattern length/16 - 1 (max. 262143)

Add a single comma (",") between above numeric and following @.
@ Pattern string character count (decimal)

10 512

Add a single comma (",") between above numeric and following @.

@ Pattern character string (hex character string)

Hex character string of character count specified in &@. Data is sequentially transmitted
starting from start bit (Bit 1) of start address specified in @. 4-bit pattern is set for sach
character and least significant bit {L.SB) in hex is assigned as bit nearest head of pattern.
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The part of pattern character strings exceeding set pattern length and/or exceeding

character count specified in @ are ignored.

If pattern character string is shorter than

character count specified in @, sets the pattern up to end of pattern character string and

terminates setting.

[Example] Setting code:

Results:

"WP 12,5,E4BA2"

If program message terminator or following program message unit is
placed at end of pattern character string, add program message unit separator. '

Address

Bit

10

11

12

13

14

15

16

12

0 1 1 1 0

0

1

a

1

13

o1 0|0 -

(b)

- indicates unchanged bit.

Binary mode setting format:
“BIN ddd” [LF]

&

Command pregram header

TTTT T

ALTERNATE mode OFF:
ALTERNATE mode pattern A:
ALTERNATE mode pattern B:

Insert one or more spaces between above header characters and following @.

Start address of set pattern length (decimal)

ALTERNATE mode OFF:

ALTERNATE mode pattern A, B:

Add a single comma (",") between above numeric and following 3.

Pattern string byte count (decimal)

ALTERNATE mode OFF:

ALTERNATE mode pattern A, B:

Program meassage terminator

I|B|NII
"WABIN"
"WEBIN"

¢ to pattern length/16 - 1 {max. 524287)
0 to pattern length/16 - 1 {max. 262143)

1 to 1048576
1 to 524288

Completes program message to transmit binary pattern data string in following ®.
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® Binary pattern data string

8-bit binary code string of byte count specified in @. Data is sequentially transmitted
starting from start bit (Bit 1) of start address specified in @. 8-bit pattern is set for each
byte and LSB of 8 bits is assigned as bit nearest head of pattern.

The part of binary pattern data strings exceeding set pattern length and/or exceeding
character count specified in @ are ignored. [f binary pattern data string is shorter than
byte count specified in @, sets the pattern up to last byte of binary data string and
terminates setting.

Add END message (single-line signal EQI and ATN are true and false, respectively) as
program message terminator to last byte of binary pattern data string. When END
message is received or byte count specified in @ is received, D3286 completes pattern
transmission and returns to normal ASCIl receive mode. o

[Example] Setting code: "BIN 12,3"
Binary code (decimal): 78,171,2
Results:
Btl v lotalals|6|7|8]|a]|10]|11|t2|13|14]15]|186
Address
12 1 1({o010 |1 ]|]0]|1 11011 0|1 01
13 o|lojofofo]|0O]| - - . - - - - -
- indicates unchanged bit.
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(2) Setting frame pattern

(@)

Hex mode setting format

“EP dddd, dd, dddd, ddd, dddd------

Q2 @ & & ©
Command program header
ALTERNATE mode OFF: "FP"
ALTERNATE mode pattern A ———  "FAP"
ALTERNATE mode pattern B; —8@™™M —  "FBP"

Insert one or more spaces between above header characters and following @.
Start frame No. of set pattern length {decimal)

ALTERNATE mode OFF: 1 to frame count (max. 8192)
ALTERNATE mode pattern A, B; ——— 1 to frame count (max. 4096)

Add a single comma (",") between above numeric and following @.
Start row No. of set pattern length {decimal)
1 to row count (max. 16)

Add a single comma (",") between above numneric and following @.

Start byte No. of set pattern length {decimal)

Payload type PRBS: 1 to byte count per row (max. 32788)
Payload type PRBS: 1 to overhead byte count (max. 32728)

Add a single comma (",") between above numeric and following &.
Pattern string character count (decimal)
110 512

Add a single comma (",") between above numeric and following &.
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®

()

Pattern character string (hex)

Hex character string of character count specified in ®. Data is sequentially transmitted
starting from start bit (Bit 1) of frame No., row No. and byte No. specified in @, @, and @.
4-bit pattern is set for each character and least significant bit (LSB) in hex is assigned as

bit nearest head of pattern.

The part of pattern character strings exceeding set pattern length and/or exceeding
character count specified in &, and the payload part in payload type PRBS are ignored. If
pattern character string is shorter than character count specified in &, sets the pattern up
to end of pattern character string and terminates setting. If program message terminator or
following program message unit is placed at end of pattern character string, add program

message unit separator.

Binary mode setting format
“FEIN dddd, dd, dddd, ddd” [LF] dd- -

! o

@@@é)

Command program header

ALTERNATE mode OFF; "FBIN"
ALTERNATE mode pattern A ——— "FABIN"
ALTERNATE mode pattern B: ———————————  "FBBIN"

Insert one or more spaces between above header characters and following @.

Start frame No. of set pattern length (decimal)

ALTERNATE made OFF: 1 1o frame count (max. 8192)
1 to frame count (max. 4096)

ALTERNATE mode patiern A, B:
Add a single comma (",") between above numeric and following &.
Start row No. of set pattern length (decimal)

1 to row count {(max. 16)

Add a single comma (","”) between above numeric and following @.

Start byte No. of set pattern length {decimal)

Payload type WORD: 1 to byte count per row (max. 32768)
Payload type PRBS: 1 t¢ overhead byte count (max. 32728)

Add a single comma {",") between above numeric and following &.
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® Pattern string byle count (decimal)

ALTERNATE mode OFF: 1 1o 1048576
ALTERNATE mode pattern A/ B: ————— 1 10 524288

® Program message terminator
Completes program message to transmit binary pattern data string in following @.
@ Binary pattern data string

8-bit binary code siring of byte count specified in ®. Data is sequentially transmitted
starting from start bit (Bit 1) of frame No., row No. and byte No. specified in @, @, and @.
8-bit pattern is set for each byte and LSB of 8 bits is assigned as bit nearest head of
pattern.

The part of binary pattern data strings exceeding set pattern length and/or exceeding
character count specified in ®, and the payload part in payload type PRBS are ignored. [f
binary pattern data string is shorter than byte count specified in &, sets the pattern up to
last byte of binary data string and terminates setting.

Add END message (single-line signal ECI and ATN are true and false, respectively) as
program message terminator to last byte of binary pattern data string. When END
message is received or byte count specified in ® is received, D3286 completes pattern
transmission and returns to normal ASCI receive mode.
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5.7 Query Program Message and Response Message

5.7.1 What is Query Program Message?

A query program message is an instruction used by controller to acquire parameter, function, or
mode status of equipment {D3286) and o request a response from equipment {D3286) o the
GPIB. When assigned as talker after receipt of query program message, D3286 sends current
set values including parameters specified by query program message. D3286 then returns to
normal mode for measurement data and time data transmission until receipt o:f‘ another query
program message after set value transmission. Parameter set value format sent is same as
command program message format in Section 5.6.4.
Query program message can be used to read the error alarm history which cannot be set from
GPIB and the internal/lexternal setup state of frequency measurement reference clock. When
programming, "?" is sent following the code - specifying parameter, function aor mode inguired.
D3286 partially implements the "OP" (Output Interrogated Parameter) command which has a
function equivalent to query program message.
Use of "OP" command requires sending code - specifying parameter, function, or mode inquired
following "OP" characters. Response to both commands becomes code to set inquired
parameter, function, or mode.
The "OP" command has heen prepared for maintaining compatibility between the GPIB programs
used for D3285 (10 GHz error detector) and D3273 (3 GHz error detector).
Lise the query program message when creating new programs used for D3286.
[Example] In case of HP200 Series {BASIC)

10 DIM AS [20]

20 OUTPUT 701 : "DLY 123"

30 QUTPUT 701 : "DLY? " (or "OPDLY ™)

40 ENTER 701 : AS

50 DISP AS
60 END
{Program explanation)
Line number Description
10 Reserves 20 bytes for character string variable AS.
20 Sets delay to 123 ps.
30 Inquires delay setting state.
40 Specifies D3286 for talker and reads response to AS.
50 Displays response A$.
60 Terminates program.

{Exscution results)
DLY 123
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5.7.2 Query Program Message and Response Message Formats

Table 5-3 shows formats of D3286 query program message, "OP" command, and corresponding

response message.

Table 5-3 Query Program Message and Response Message

{1 of 23)

Function name

Query program
message, OP

Hesponse message format

Description

command

“TD?"

Data input terminator:

TERMINATOR
- DATA or
“OPTD”
TO OV } “DGND” TO oV
TO -2V - “DM2y” TO -2V
TERMINATOR “TC?” Clock input
- CLOCK or terminator:
“OPTC”
TO Qv } “CGND” TO OV
TO -2V - “CM2V” TO -2V
THRESHOLD LEVEL “TLVL?” “TLVL x” Data input threshold
or x=-2.040 10 +2.040 |level.
“OPTLVL” (when TO 0V)
x=-1.850 to -0.750 Unit: v
(when TO -2V)
DELAY “DLY?” “DLY x” Clock input delay.
ar x=-400 to +400
“OPDLY” "+" can be gmitted. Unit: ps
INPUT POLARITY “MP7?” Data input polarity:
or
NORMAL L “OPMP” “MPN” Noninverted
INVERSE “MPI” Inverted
TRIGGER OUTPUT “TG?” Trigger output:
1/32 CLOCK L “TGOLK” 1/32 clock
PATTERN “TGPTN” Pattern sync signal
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{2 of 23)
Query program
Function name message, OP Response message format Description
command
PATTERN MODE “PM?” attern mode:
PRBS “OPogM” “PRBS” Pseudo random
WORD \L “WORD" WORD
FRAME J “FRAM” FRAME
PRBS 2N-1 “PB?” Step count N of pseudo
-~ or random pattern
N=7 “OPPB” “PB 07,0” 7
N=9 “PB 09,0” 9
N=10 “PB 10,0" 10
N=11 e “PB 11,0° 11
N=15 “PB 15,0¢ 15
N =23 “PB 23,0¢ 23
N =31 Y, “PB 31,0“ 31
MARK RATIO “MR?” Mark ratio
0/8 3 “OF?r\r/[Fl” “MR 0/8" 0of 8
1/8 “MR 1/8” 1of8
1/4 “MR 1/47 1of 4
1/2 > “MR 1/2” 1of 2
8/8 “MR 8/8” 8of 8
7/8 “MR 7/8” 70f8
3/4 “MR 3/4” 30f4
1/2B J “MR 1/2B 1 of 2B
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{3 of 23)
Query program
Function name message, OP Response message format Description
command
PATTERN TRIGGER “ADR?” “ADR x” Trigger address of
ADDRESS or x = 000000000 to currently selected
“OPADR” 134217727 (PRBS) pattern mode
¥ = 000000000 to
000524287 (WORD)
PRBS PATTERN -“PBTAD?” “PBTAD x" Trigger address of
TRIGGER X =000000000 to pseudo random
ADDRESS 134217727 pattern
ALTERNATE MODE “SALT?Y Alternate mode
ON “ALTON" ON
OFF “ALTOF” OFF
ALTERNATE “ALTMD?” Alternate output
PATTERN QUTPUT pattern
A “ALTA" A
B “ALTB” B
WORD “BL?” “BL x” Word pattern length
PATTERN LENGTH or ‘ x = 0000001 to 8388608 | (bit count)
“OPBL”
“PL?!! I‘PL Xl!
x =0000001 to 8388608
WORD PATTERN “WDTAD?” “WDTAD x” Word pattern trigger
TRIGGER ¥ = 000000000 to address
ADDRESS 000524287
WOCRD “WDSW?” “WDSW ad,pl” Word hunting pattern
SYNC WORD ad: Address
ad = 000000 to 524287
pl:  Bit length
pl=0 4 t032
WORD “WDSWAD?” “WDSWAD x” Word hunting pattern
SYNC WORD ¥ = 000000000 to address
ADDRESS 000524287
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{4 of 23)
Query program
Function name message, OP Response message format Description
command
WORD “WDSWPL?” “WDSWPL x” Word hunting pattern
SYNC WORD x =04 to 32 bit length
PATTERN
LENGTH
WORD “WDMSST?” “WDMSST ad,in” Mask field start of
START OF ad: Address word pattern
MASK FIELD ad = 000000 to
524287
ad =-00001
Does not set
mask field
in: Bit number
in=011to0 16
WORD “WDMSSTAD?” | “WDMSSTAD x” Mask field start
START CF x = 000000 to 524287 | address of word
MASK FIELD x=-00001: Deces not | pattern
ADDRESS set mask
field
WORD “WDMSSTIN?” “WDMSSTIN x” Mask field start bit
START OF x=01to 18 number of word
MASK FIELD pattern
BIT No.
WORD "WDMSEN?” “WDMSEN ad,in” Mask field end of
END CF ad: Address word pattern
MASK FIELD ad = 000000 to
524287
in: Bit number
in=01 1o 16
WORD “WDMSENAD?” | “WDMSENAD x” Mask field end
END CF x = 000000 to 524287 | address of word
MASK FIELD pattern
ADDRESS
WORD “WDMSENIN?” “WDMSENIN x” Mask field end bit
END CF x=01to 18 number of word
MASK FIELD pattern
BIT No.
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(5 of 23)

Query program

Does not set specific

Function name . message, OP Response message format field
command )
WORD “WDSPST?” “WDSPST ad,in” Specific field start
START OF ad: Address position of word
SPECIFIC FIELD ad = 000000 to pattern
524287
ad =-00001
Doas not set
specific field.
in: Bit number
in=01to 16
WORD “WDSPSTAD?” “WD3PSTAD x* Specific field start
START OF x = 000000 to 524287 | address of word
SPECIFIC FIELD x=-00001: Does not | pattern
ADDRESS set
specific
field.
WORD “WDSPSTIN?® “WDSPSTIN x” Specific field start bit
START OF x=011t0 16 number of word
SPECIFIC FIELD pattern
BIT No.
WORD “WDSPEN?” “WDSPEN ad,in” Specific field end of
END QOF ad: Address word pattern
SPECIFIC FIELD ad =00000¢ to
524287
in: Bit number
in=011to 16
WORD “WDSPENAD?” “WDSPENAD x” Specific field end
END OF x =000000 to 524287 | address of word
SPECIFIC FIELD pattern
ADDRESS
WORD “WDSPENIN?” “WDSPENIN x” Specific field end bit
END OF x=011to0 16 No. of word pattern

SPECIFIC FIELD
BIT No.
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(6 of 23)
Query program
Function name message, OP Response message format Description
command
WORD PATTERN “WP x,y?” “WP x,y,z” Pattern data array
contents, or x:  Address consgists of 4-bit
“OPWP x,y” X =000000 to 524287 character data.
hex pattern data y: Size Characters are
type x:  Address y=001to 512 arranged

x=0to 524287

z: Pattern data array

according to the

y: Size according to size number specified
y=11t0512 z=Array of 0 t0 8 by size.
and Ato F Specified address
is set as start
address.
Single character
data has LSB as
start bit.
WORD ALTERNATE | “WwP x,y?” “WwP x.y,z" Pattern data array
PATTERN contents, w: Patiern consists of 4-hit
w: Pattern w=A (Pattern A) character data.

hex pattern data

w = A (Pattern A)

w=B (Pattern B)

Characters are

type w =B (Pattern B) X. Address arranged
x:  Address » = 000000 to 262143 according to the
0 to 262143 y: Size number specified
y: Size y=001 to 512 by size.

1o 512 z: Pattern data array Specified address
according to size is set as start
z=Array of 0 to 9 address.

and A-F Single character
data has LSB as
start bit.
POLARITY (WORD) WP Word pattern polarity:
or
“OPWP”
NORMAL 1 “WPN” Noninverted
INVERSE J “WPI” Inverted
PAYLOAD TYPE *PLT?” Payload type:
WORD \L “PLW WORD
PRBS J “PLP” Pseudo random
CID - “CID” CiD
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(7 of 23)
Query program
Function name message, OP Response message format Description
command
FRAME “FPB?” Sets the step count N
PRBS 2N -1 of pseudo random
pattern of frame
N=15 “FPB 15” pattern;
N=23 “FPB 237 To 15
N =31 “FPB 31" To 23
To 31
FRAME “FMR?” Sets the mark ratio of
PRES pseudo random
MARK RATIO pattern of frame
pattern:
0/8 ~ “FPB 0/8” To 0/8
1/8 “FPB 1/8” To 1/8
1/4 “FPB 1/4” To 1/4
1/2 S “FPB 1/27 To 1/2
8/8 “FPB 8/8” To 8/8
7/8 “FPB 7/8” To 7/8
3/4 “FPB 3/4” To 34
1/2B 7 “FPB 1/2B” To 1/28
FRAME “FALT?” Sets the alternate
ALTERNATE made of frame
MODE pattern:
ON l “FALTON” To ON
OFF ) “FALTOF” To OFF
FRAME “FALTMD?" Sets the output of the
ALTERNATE alternate pattern of
PATTERN frame pattern:
QUTPUT ~
A L “FALTA” To A
B ‘ J “FALTB” To B
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{8 of 23)

Function name

Query program
message, OP
command

Response message format

Description

FRAME
STRUCTURE

“FRSTR?”

“FRSTR nf,fl,rl,ol,cl”
nf: Frame count
nf=0001 to 8192
(WORD, PRBS)
nf=0002 (CID)
fl: Row count
fl=01to 16
{WORD, PRBS)
fl=01 (CID)
rl:  Byte count per row
rl=00044 to 32768
{(WORD, PRBS)
¥l = 00040 to 32768
{CID)
ol: Overhead byte count
ol = 00004 to 32728
{(WORD, PRBS)
ol = 00036 to 32760
{CID)
cl: Bit count of 01
continuous pattern
cl=000000
{(WCRD, PRBS)
¢l=000001 to
2618565 (CID)

Frame pattern
configuration.

Payload type
configuration set at
that time is returned
as response.

FRAME
STRUCTURE
No. OF FRAME

“NF?”

“NF x“
x =0001 to 8192
(WORD, PRBS)
x = 0002 (CID)

Frame pattern length
{frame count)

FRAME
STRUCTURE
No. OF LOW

1] FL? »

“FL X7
x=01to 16
(WORD, PRBS)
x=01 (CID)

Frame length (row
count) of frame
pattern

FRAME
STRUCTURE
ROW LENGTH

“RL?”

“RL x”
x = 00044 to 32768
(WORD, PRBS)
x = 00040 to 32768
(CID)

Row length (byte
count) of frame
pattern
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(9 of 23)
Query program
Function name message, OP Response message format Description
command
FRAME “QL?” “OL x? Overhead fength
STRUCTURE X =00004 to 32728 {byte count) of frame
OVERHEAD (WORD, PRBS) | pattern
LENGTH x =00036 to 32760
{CID)
FRAME “CL?" “CL x” 0/1 continuous
STRUCTURE x=000000 pattern length (bit
CID 0/1 LENGTH (WORD, PRBS) | count) of frame
x=000001 to 261855 | pattern (CID)
(CID)
FRAME “FRT?” “FRT fn,rn,bn” Trigger position of
PATTERN fn: Frame number frame pattern.
TRIGGER fn=0001 to 8192
(WORD, PRBS) | Trigger position set at
fn=0001 to 0002 that time is returned
(CI) as response.
rn: Row number
m=01tc 16
(WORD, PRBS)
rm =01 (CID)
bn: Byte number
bn=00001 to 32767
FRAME PATTERN “FRTFN?” “FRTFN x” Trigger frame number
TRIGGER x=0001 to 8192 of frame pattern
FRAME No. (WORD, PRBS)
x=0001 to 0002
(CID)
FRAME PATTERN “FRTRN?” “FRTRN x” Trigger row number
TRIGGER x=0110 16 of frame pattern
ROW No. (WORD, PRBS)
x=01 (CID)
FRAME PATTERN “FRTBN?” “FRTBN x” Trigger byte number

TRIGGER
BYTE No.

x=00001 to 32767

of frame pattern
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{10 of 23)
Query program
Funetion name message, OP Response message format Description
command
FRAME “FRSW?” “FRSW fn,m,bn,nb” Frame hunting pattern
SYNC WORD fn: Frame number position.
fn=0001 to 8192
{(WORD, PRBS) | Hunting pattern
fn=0001 to 0002 position of payload
{CID) type set at that time
rn: Row number is returned as
rm=01to 16 response,
(WORD, PRBS)
rm =01 (CID)
bn: Byte number
bn =00001 to 32767
nb: Bit count
nb =04 to 32
FRAME “FRSWFN?” "FRSWFN x” Frame number of
SYNC WORD x=0001 to 8192 frame hunting pattern
FRAME No. (WORD, PRBS)
x=0001 to 0002
(CID)
FRAME “FRSWRN?” “FRSWRN x” Frame hunting pattern
SYNC WORD x=0110 16 row number
ROW No. (WORD, PRBS)
x=01 (CID)
FRAME “FRSWBN?” “FRSWBN x” Frame hunting pattern
SYNC WORD x=00001 to 32767 byte number
BYTE No.
FRAME “FRSWNB?” “FRSWNB x” Frame hunting pattern
SYNC WORD x=04 10 32 bit count
No. OF BIT
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{11 of 23)
Cluery program
Function name message, OP Respaonse message format Description
command
FRAME “FRMSST?” “FRMSST fn,rn,bn,in” Mask field start
START OF fn: Frame number position of frame
MASK FIELD fn=0001 to 8192 pattern.
{(WORD, PRBS)
fn=0001 to 0002 Mask field start
(CID} position of payload
fn=-001: Does not |type set at that time
set mask |is returned as
field. response.
fn=99899; Sets all
frames.
rn: Row number
r=011to 16
{(WORD, PRBS)
n=01 (CID)
rn=99:5ets all rows.
bn: Byte number
bn=00001 to 32788
in: Bit number
in=11t08
FRAME *FRMSSTFN?” “FRMSSTFN x” Mask field start frame
START OF x=0001 to 8192 number of frame
MASK FIELD {(WORD, PRBS) | pattern
FRAME No. x =0001 to 0002
{CID)
x=-001: Does not
set mask
field.
x=9899; Sets all
frames.
FRAME “FRMSSTRN?” “FRMSSTRN x” Mask field start row
START OF x=0110 16 number of frame
MASK FIELD (WORD, PRBS) | pattern
ROW No. x =01 {CID)
x=99: Sets all rows.
FRAME “FRM3STBN?” “FRMSSTBN x” Mask field start byte
START OF x = 00001 to 32768 number of frame
MASK FIELD pattern
BYTE No.
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{12 of 23)
Query program
Function name message, OP Response message format Description
command
FRAME “FRMSSTIN?” “FRMSSTIN x” Mask field start bit
START GF x=1108 number of frame
MASK FIELD pattern
BIT No.
FRAME “FRMSEN?" “FRMSEN fn,rn,bn,in" Mask field end
END OF fn: Frame number position of frame
MASK FIELD fn=0001 to 8192 pattern.
(WORD, PRBS)
fn=0001 to 0002 Mask field end
(CID) position of payload
m: Row number type set at that time
m=01to 16 is returned as
(WORD, PRBS) |response.
=01 (CID)
bn: Byte number
bn =00001 to 32768
in: Bit number
in=11tc8
FRAME “FRMSENFN?” “FRMS3ENFN x” Mask field end frame
END OF x=0001 to 8192 No. of frame pattern
MASK FIELD (WORD, PRBS)
FRAME No. x=0001 to 0002
{CID)
FRAME “FRMSENRN?” “FRMSENRN x” Mask field end row
END CF x=01to 16 number of frame
MASK FIELD {WORD, PRBS) |pattern
ROW No. x=01 (CID)
FRAME “FRMSENBN?” “FRMSENBN x” Mask field end byte
END OF x = 00001 to 32768 number of frame
MASK FIELD pattern
BYTE No.
FRAME “FRMSENIN?” “FRMSENIN x” Mask field end bit
END CF x=1t08 number of frame
MASK FIELE pattern
BIT Ne.
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(13 of 23)
Query program
Function name message, OP Response message format Description
command
FRAME “FRSPST?” “FRSPST fn,rn,bn,in” Specific field start
START OF fn: Frame number position of frame
SPECIFIC FIELD fn=0001 to 8192 pattern.
(WORD, PRBS)
fn=0001 to 0002 Specific field start
(CID) position of payload
fn=-001: Does not {type set at that time
set is returned as
specific response,
field.
fn=9999: Sets all
frames.
rn; Row number
=011 16
{WCRD, PRBS)
=01 (CID)
rn=99:Sets all rows.
bn: Byte number
bn=00001 to 32768
in; Bit number
in=1t0 8
FRAME “FRSPSTFN?” “FRSPSTFN x” Specific field start
START CF x=0001 to 8192 frame number of
SPECIFIC FIELD (WORD, PRBS) | frame pattern
FRAME No. x = 0001 to 0002
(CID)
x=-001: Does not
set
specific
field.
x=9999: Sets all
frames.
FRAME "FRSPSTRN?” “FRSPSTRN x” Specific field start
START OF x=0110 16 row number of frame
SPECIFIC FIELD {(WORD, PRBS) |pattern
ROW No. x=01 (CID)
Xx=99: Sets all rows.

5-66

Mar 1/98




D3286

ERROR DETECTOR

OPERATION MANUAL

5.7 Query Program Message and Response Message

{14 of 23)
Query program
Function name message, OP Response message format Description
command
FRAME “FRSPSTBN?” “FRSPSTBN x” Specific field start
START OF X =00001 to 32768 byte number of frame
SPECIFIC FIELD pattern
BYTE No.
FRAME “FRSPSTIN?” “FRSPSTIN x" Specific field start bit
START OF x=1t08 number of frame
SPECIFIC FIELD pattern
BIT No.
FRAME “FRSPEN?” “FRSPEN fn,rn,bn,in” Specific field end
END OF fn: Frame number position of frame
SPECIFIG FIELD fn= 0001 to 8192 pattern.
(WORD, PRBS)
fn=0001 to 0002 Specific field end
(CID) position of payload
rn: Row number type set at that time
r=011to 16 is returned as
(WORD, PRBS) |response.
=01 {CID)
bn: Byte number
bn=00001 o 32768
in: Bit number
in=1t08
FRAME “FRSPENFN?” “FRSPENFN x” Specific field end
END OF ¥ =0001 to 8192 frame number of
SPECIFIC FIELD (WORD, PRBS) |frame pattern
FRAME Nao. x = 0001 to 0002
{CID)
FRAME “FRSPENRN?” “FRSPSTRN x” Specific field end row
END OF x=0110 16 number of frame
SPECIFIC FIELD {(WORD, FRBS) | pattern
ROW No. x=01 (CID}
FRAME “FRSPENBN?” “FRSPENBN x” Specific field end
END OF x=00001 to 32768 byte number of frame
SPECIFIC FIELD pattern
BYTE No.
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(15 of 23)
Query program
Function name message, OP Response message format Description
command
FRAME “ERSPENIN?” “FRSPENIN x” Specific field end bit
END OF x=110 8 number of frame
SPECIFIC FIELD pattern
BIT No.
FRAME PATTERN “ER vwxy?” “FP v,wxy,z” e Pattern data array

contents,
hex pattern data

v: Frame number

v: Frarme number
v =0001 to 8192

consists of 4-bit
character data.

type v=1to 8192 w: Row number Characters are
W w=0110 16 arranged
w=11to 16 x:  Byte number according to the
x: Byte number x=00001 to 32768 number specified
x=1 10 32768 y: Size by size.
y: Size y=001to 512 ® Specified address
y=11to 512 z: Pattern data array is set as start
according to size address,
z=Array of O0to 8 e Single character
and Ato F data has LSE as
start bit.
FRAME ALTERNATE | «g,p VW77 “Fuf v,w,x,y,z” ¢ Pattern data array
PATTERN contents, |- Pattern u:  Pattern consists of 4-bit

hex pattern data
type

u=A (Pattern A)
u =B (Pattern B)
v: Frame number

u=A (Pattern A)

u=B (Pattern B)
v:  Frame number

v =0001 to 4196

character data.
Characters are
arranged

v=110 4196 according to the
w: Row number w: Row number number specified
w=11to 18 w=01to 16 by size.
x:  Byte number x: Byte number ® Spocified address
x=1 to 32788 x=00001 to 32768 is set as start
y: Size y: Size address.
y=11ta 512 y =001 1o 512 ¢ Single character
z; Pattern data array data has .SB as
according to size start bit.
z=Array of 0 to 9
and Ato F
POLARITY (FRAME) | «gpo» Frame pattern

polarity:

NORMAL 1 “EPN” Noninverted
INVERSE ) “FPI" Function name
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{16 of 23)
Query program
Function name message, OP Response message format Description
command
MEASUREMENT Measurement
FUNCTION or function
“OPMFSJ
ERROR RATE h “ERR” Error rate
ERROR COUNT “ERC” Error count
El “EI” Error interval
S
EFI “EFI” Error-free interval
FREQUENCY “FRQ" Frequency (MHz)
FRAME COUNT | ) “FRC” Frame count
ERROR “DM?” Error measurement
MEASUREMENT or mode
MQODE “OPDM”
OMITTING ) “OMI” Omission (1-0)
error
INSERTING “INS” Insertion (0—1)
error
TOTAL “TOT” Total (1=, 0-1)
error
OVERHEAD “OVH” Overhead section
PAYLOADO > “PLD” Payload section
ALL PART “ALP” Entire frame
SPECIFIC FIELD “SPF” Specific field
OTHER FIELD “QTF” Cther than
specific field
ALL FIELD S “ALF” All fields
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(17 of 23)
Query program
frunction name message, OP Response message format Description
command
DISPLAY FORM “EMT?” Error count
(ERROR COUNT) or measurement display
“OPFMT” format:
EXPONENTIAL “EXP” Exponential
format
INTEGRAL J “INT” Integer format
DISPLAY FORM “PT?” Display format of
{El & EFI) or error interval and
“OPPT” error-free interval
measurement
PERCENT l “PTON % format
INTERVALS J “PTOF” Interval count
format
CURRENT DATA “Cb?” interim measurement
or result
ON “OPCD” “CNON” Displayed
OFF “CbOF” Not displayed
CURRENT DATA “DF?” Interim results display
FORM or of error rate, error
(ERR RATE, “QPDF” count, and frarme
ERROR COUNT, count measurement
FRAME CQUNT)
PROGRESSIVE 1 “PRG” Cumulative value
IMMEDIATE ] “MD” Periodic value
BURST MODE “BM?” Burst mode
5 or
OFF “CPBM” “BMOF” ON
ON “BMON* OFF
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(18 of 23)
Query pragram
Function name message, OP Response message format Description
command
MEASUREMENT “MT?” Measurement time
TIME MODE mode
NORMAL “NORM” Normal
FR TIME “FTIM* Frame time
FRINTV “FINT Frame interval
BURST “BRST” Burst
EXTERNAL GATE “GT?” Measurement gate
or control
OFF “OPGT” “GTINT® Internal signal
ON “GTEXT* External signal
AUTO SYNC “AS?” Auto pattern sync
or function
ON “OPAS” “ASON” ON
OFF “ASOF” OFF
FRAME SYNC “Wa?”» FRAME SYNC
{(WORD) function to be used
for the word pattern:
ON ‘L “WSON” ON
OFF J “WSOF" OFF
FRAME SYNC “F3?” FRAME SYNC
{FRAME) function to be used
for the frame pattern:
ON “FSON” ON
OFF “FSOF” OFF
BUZZER - DATA “BZ?” Bit error detection
or buzzer
ON l “opPBz” “BZON” Activated
OFF J “BZOF” Not activated
BUZZER - ALARM “BA?” Alarm occurrence
or buzzer
ON ‘L “OPBA” “BAON”" Activated
OFF J “BAOF” Not activated
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{19 of 23}
Query program
Function name message, OP Response message format Description
command
MEASUREMENT “GS?” Measurement gate
GATE or condition
“OPGS”
OPEN 1 “GSOPN” Open
CLOSE J “GSCLS” Closed
HISTORY “HST?” “HST x” History status
or x=001t0 15
“OPHST” Each bit of binary converted | k.g.
from decimal x corresponds
to error, alarm status (Bit 0 "HST 00": No error
= LSB).
"HST 01": Data error
POWER FAIL Bit 3: Power failure
"HST 02": Clock
SYNC ERRCR Bit 2:  Sync error error
CLOCK ERROR Bit 1: Clock error "HST 05"; Data error
and sync
DATA ERROR Bit 0: Data error error
REFERENCE CLOCK “REF?” Reference clock
or selection
“OPREF”
INTERNAL “REFINT” Internal clock
EXTERNAL “REFEXT” External clock
TIMER MODIE “TM?" Timer/clock setting
or
SINGLE “OPTM” “SINT Single
measurement
REPEAT mode
UNTIMED J “REP” Repeat
measurement
mode
“UNT” No timer used
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“PER dd:hh:nn:ss” J

dd: day, dd=00to 99
hh: hour, hh=001t0 23
nn; minute, nn =00 to 59
58: second,ss =00 to 59

Interval count

PRS X\

or

“PER x” J
¢

¥ =00000000 to
89999899

{20 of 23)
Query program
Function name message, OP Hesponse message format Description
command
DISPLAY MODE “TM?” Timer display mode
or
ELAPSED ~N “OPTM” “ELP” Elapsed time
TIMED “TMD” Remaining time
PERIOD “PRG” Measurement
continue time
INTERVAL “TINT” Measurement
pe interval
BURST TIME “BMT” Burst time
REAL TIME H “RTU” Real time:
(YMDH) year, month,
day, hour
REAL TIME L “RTL” Real time:
(DHMS) - day, hour,
minute,
second
TIMER SETUP PRS?” To set in time units Measurement
- PERIOCD or “PRS dd:hh:nn:ss” 1 continue time
“PER?” or
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(21 of 23)
Query program
Function name message, OP Response massage format Deascription
command
TIMER SETUP “TINT?” Ta set in time units Measurement interval
- INTERVAL In case of 1 sec. or more
“TINT dd:hh:nn:ss”
dd: day, dd=00to 99
hh: hour, hh=00to 23
nn; minute, nn =00 to 59
ss: second,ss =00 to 59
In case of less than 1 sec.
“TINT 00:00:00:00.5”
00.s: second,00.s = 00.1
or 00.5s=00.2
or 00.s=00.5
To set in units of frame count
“TINT xE +y”
X Mantissa of frame
count
x=01to 99
Y: Exponent of frame
count
y=1tob
TIMER SETUP “BMT?” “BMT xE-8" Burst measurement
- BURST TIME x = 00000 to 10000 time

FRINT OUT

“PRT?”

Auto print of

or measurement resuits
ON “OPPRT” “PRI;ON” Printed
OFF “PRTOF” Not printed
ERROR PRINT “EPR?” Error, alarm print
ON “OPCI)ErPR” “PRION" Printed
OFF “PRTOF" Not printed
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(22 of 23)

Function name

Query program
message, OP
command

Response message format

Description

“FDSTS?”

“FDSTS 007

FDD ACCESS

STATUS “FDSTS 01" SICCESS
“FDSTS 027 PDISC ERROR
“FDSTS 03" PROTECTED
“FDSTS 04” PDISC FULL
“FDSTS 05" FILE ERROR
“FDSTS 08” TYPE ERRCR
“FDSTS 07" DATA ERROR
“FDSTS 08” NOT FOUND
“FDSTS 09" ALREADY
“FDSTS 107 NO DATA
“FDSTS 11 LENGTH ERROR

CANCEL
For details on error
status, refer to
Section 8.4, "File
Error Display."

“PLK?”

Panel fock |

PANEL LOCK
or
ON L “OPPLK” “PLKON" ON
OFF “PLKOF” OFF
SRQ “37” Service request
ar
ON “OPg” “S0” Sent
OFF “817 Not sent
STATUS BYTE “MS?” “MS x” Status byte masking
MASK or x:  Mask bit pattern
“‘OPMS? x=0to 63

® Status byte bit

corresponding to a bit
which becomes "0"
during binary convetsion
of decimal x was masked
and fixed to 0.
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(23 of 23)
Query program.
Function name message, OP Response message format Description
cemmand
RESPONSE DATA “OD?” Response data
or
MEASUREMENT “OPOD” “MES” Measurement
1 results
TIME )
“TIM? Measurement
time
HEADER of “HD7?" Response data
RESPONSE DATA or header
“OPHDI!
ON l “HDON" Provided
OFF J “HDOF" Not provided
RESPONSE “DL?” Response message
MESSAGE or terminator
TERMINATOR “OPDL”
CR, LF"END “DLo” CR, LF"END
LF “DLt1” LF only
"END “DL2” “"END only
IDENTIFY “IDN?” “ADVANTEST, D3286, REV | Device identification
addad” code
add:Revision code
=A00 to £99
ad: Special specification
code
=A0 10 Z9
{None for
standard
specification)

"END: Single-line signal EOl and ATN must be true and false, respectively, with the immediately
preceding byte.
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5.8 Response Message (Talker Format)

This section describes the response message used o send data from D3286 to the GPIB. There are
two types of response message, (a) measurement resulis and time data, and (b) response to setup
status inquiry of query program massage.

The following items describe syntax and contents of measurement results and time data. For query
program message and response message, see previous section 5.7. When specified by the GPIB
controller to talker, a response message is sent according to send data type specified in advance.

5.8.1 Basic Format

Response message uses ASCI code. Figure 5-5 shows basic syntax.

R
n?:g‘:;gss Response messaged
[ Terminat
main body (b) erminator (c)

{a) Response message

Response
e message —

unit (d)

{b) Response message main body

@ @ @ {Command program message "DLO")

‘;{ LF ’ {Command program message "DL1™)

@ (Command program message "DL2")

{c} Program message terminator

Figure 5-5 Response Message Basic Syntax (1 of 2)

“END: EQI and ATN must be true and false, respectively, with the immediately preceding byte.
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esponse daf2
separator

(Command program message "HDON") o

Response
subheader

(e)

Response main
header

(e)

Response
data

esponse dat?
separator -

(@)

(Command program message “"HDOF")

Response
data

(dy Response message unit

Space character

Response -
mnemonic -
{ .\
-/
(e) Response main header (fy Response subheader

¥

~ )
AN

{q) Response data separator

Alphabetic

——>»1 Alphabetic

Numeric

{h) Response mnemonic

Figure 5-5 Response Message Basic Syntax {2 of 2)
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5.8.2 Measurement Data Format

D3286 uses following format to send measurement results.

xxx y dd.dddE +dd CR LF"END

)

@

@ Response main header (3-digit alphabetic or omitted)

Indicates measurement function. Not sent when header is set to OFF ("HDOF").

Response main header Measurement Function
ERR Error rate measurement
ERC Error count measurement
ElA Error interval measurement
EFI Error- free interval measurement
FRQ Frequency measurement
FRC Frame count measurement

A1 SBpace character (ASCIl code 32 (decimal))

@ Response subheader (1-digit alphabetic or omitted)

Indicates overflow of measured value. Not sent when header is set to OFF ("HDOF").

Hesponse subheader

Overflow

2 (space character)

None occurred

* (asterisk symbol)

Ccecurred
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Response data (measured value)

Measured value is divided as mantissa (dd.ddd) and exponent (E+/-dd), of which digit
count, decimal point position, presence of exponent vary depending on measurement

function and display format.
Error rate measurement (ERR)
d.ddddE-dd
-18 to -01
00000. to 9.9999

[t becames as shown below when there is an overflow;

9.9999E + 00
Error count measurement (ERC)
For exponent display
d.ddddE +dd

+00to +18
00000. to 9.9999

It becames as shown below when there is an overflow:

9.9999E + 19
For integer display
dddddddd
00000000 to 99999999

Error interval measurement (El} and Error free interval measurement (EFI)

For interval count display (ITV or PTOF)

d.ddddE +dd

00000. to 9.99989

It becames as shown below when there is an overflow:
9.9998F + 09

570

+00 to +09 ,
:I—Mammum 4.9949E + 09
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iiy For % display (PCT or PTON)

ddd.dddd
006.0000 to 100.0000

[t becames as shown below when there is an overflow:
$99.9999

Frequency measurement {FRQ)
ddddd.dddE + 8
00150.008 to 120006.000
Unit:  MHz

Upper limit of operational frequency is 12000 MHz, however, higher frequency does not
cause overflow.

Frame count measurement
d.ddddF- + dd

+00to +18
00000. to 9.99599

It becames as shown below when there is an overflow:
9.9999E + 19

Response message terminator

Set as follows depending on command pregram message "DLO", "DL1", and "DL2":

"DLO” ... CR, LF"END
"DL1" ... LF
DLz oL “END

CR:  ASCIl code 13 (decimal)

LF: ASCIl cede 10 {decimal)

“END: END message is added to end byte.

END message: Single-line signal EQOl and ATN must be true and false, respectively.
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5.8.3 Time Data Format

D3286 uses following format to send time data.
measurement interval and burst time values.

Use query program message to read

dd:dd:dd:dd CR LF"END

@

XXX

|

|
2 o

@ Response main header (3- or 4-digit alphabetic or omitted)

Indicates data type. Not sent when header is set to OFF ("HDOF").

Response main header Data type
ELP Elapsed time (ELAPSED): day:hour:minute:second
T™MD Remaining time (TIMED):  day:hour:minute:second
PRS Measurement continue time (PERIOD):day:hour:minute:second
RTU Real time (REAL TIME):  yearimonth:day:hour
RTL Real time (REAL TIME):  day:hour:minute:second

@ Rasponse subheader (1-digit symbol or omitted)

Indicates data overflow occurrence. For data

type other than elapsed time (ELP), always

indicates no overflow occurred. Not sent when header is set to OFF ("HDOF").

Response subheader

Qverflow

A (space character)

None occurred

* (asterisk symbaol)

QOceurred
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@ Response data {time data)

Time data is sent with each value separated by colon (:) for units of
year:month:day:hour:minute:second and without colon separation for units of frame count
or interval count,

(a) Elapsed time (ELP), remaining time (TMD), and measurement continue time {PRS)

(@-1) Sent in units of yearmonth:houriminuteisecond when FR INTV key is OFF in
measurement section. :

dd:dd:dd:dd

second: 00 to 59
minute: 00 to 59
hour: 00 to 23
day: 00 to 99

:

When measurement has not started and when automatic measurement stop function by
timer is not used, remaining time becomes as follows:

When elapsed time data overflows, elapsed time data becomes 99:99:99:99.

(a-2) Sent in units of interval count when FR INTV key is ON in measurement section.

dddddddd

interval count: 00000000 to 999993999

When measurement has not started and when automatic measurement stop function by
timer is not used, remaining time becomss as follows:

When elapsed time data overflows, elapsed time data becomes 999999399.

{b) Real time year.month:day:hour (RTU)

dd:dd:dd:dd

hour: 00 to 23

day: 01 to 31

month: 01 to 12

year: 00 to 99 (Least 2 digits)

:
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(c} Realtime day:hour:minute:second {RTL)

dd:dd:dd:dd

second: 00 to 59
minute: 00 to 59
hour: 00 to 23
day: 01 to 31

T

@ Response message terminator

Set as follows depending on command program message "DLO", "DL1", and "DL2";

"DLO" ... CR, LF"END
DLt LF
"BL2Y ..., "END

CR:  ASCII code 18 (decimal)

LF: ASCIl code 10 (decimal)

"END: END message is added to end byte.

END message: Single-line signal ECI and ATN must be true and false, respectively.
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5.9 Service Request and Status Byte

D3286 indicates various status conditions including measurement completion and step-out (sync error)
using status bytes. lssues service request signal (SRQ) to GPIB controller if status change cccurs.

5.8.1 Status Byte

Status byte consists of following 8 bytes.D3286 receives SPE command result from serial poiling
execution from controller and sends this status byte when specified as talker.

MBS LSB
b8 (b7 | b6 |b5 |b4 | b3 (b2 | b1

Measurement data occurrence

Syntax error occurrence

Bit error occurrence

Clock error occurrence

Sync error occurrence

Measurernent results cverflow
RQS (REQUEST SERVICE) bit
BUSY

{1) bt bit {measurement data occurrence)

Set to "1" when measurement data sent due to measurement completion. Cleared to "0"
upon completion of measurement data transmission.

(2) b2 hit (syntax error occurrence)

Set to "1" when undefined program message was received, when parameter value in program
message is outside limits, or when program message is too long. Cleared to "0" when
correct program message was received.

{3) b3 bit {bit error occurrence)

Result of bit error check at interval of 0.1 second, set to "1" if bit error was found in data
signal input within immediately previous interval; otherwise, cleared to "0".
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b4 bit {clock error occurrence)

Result of clock error check at measurement interval, set to *1" if clock error was found within
immediately previous interval; otherwise, cleared to "0". Clock error implies insufficient clock
input amplitude or extremely low input frequency.

b5 bit (sync error occurrence)

Result of sync error check at measurement interval, set to "1" if sync error was found within
immediately previous interval; otherwise, cleared to "0". Sync error implies pattern out of
step.

b6 bit (measurement results overflow)

Set to "1" when overflow occurs in measurement results displayed on front panel
measurement section; cleared to "0" when normal.

b7 bit (RQS bit)
Set to "1" when any of Bits b1 to b6 are "1". Cleared to "0" when all bits are "0".
b8 bit (BUSY)

Set to "1" during delay setting of clock input, during pattern setting section modification, disk
access, or during auto search. Cleared to "0" upon completion. This bit cannot be used to
generate service request.
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5.9.2 Service Request (SRQ)

When SRQ bit of status byte is set to "1" while D32886 is in "S0" mode, D3286 sends single-line
signal SRQ (SERVICE REQUEST) to notify status change to GPIB centroller. SRQ is clearad by
serial polling.

5.9.3 Status Byte Masking

D3288 can mask unnecessary bits of status byte bits b1 to b6 and fix them to "0". This masking
enables sending SRQ based on necessity. To mask status byte, use program code "MSdd".
"dd" is assigned 0 to B3 decimal. Status byte bits corresponding to bits which are "0" as a result
of "dd" conversion to B-bit binary are fixed to "0"; only status byte bits corresponding to bits
which are "1" are activs.

Example: “MS24”

2digitt 011000

I I—— Measurement data occurrence (unavailable)

Syntax error occurrence {unavailable)
Bit error occurrence (unavailable)
Clock error ocourrence (active)

Sync error occurrance (active)

Measurement results overflow (unavailable)
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5.10 Device Trigger (GET Command)

D3286 starts measurament by GET (GROUP EXECUTE TRIGGER) command. GET command
functions are equivalent to program messages "STT" or "E".
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5.11 Device Clear (SDC, DCL Command})

3286 initializes operation when it receives SDC {SELECTED DEVICE CLEAR) or DCL (DEVICE
CLEAR) command. SDC and DCL command functions are equivalent to program message “C". For
status after initialization, see Section 5.12 Initial State.
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5.12 Initialize State

5.12.1 Initial State of Operation

D3286 initializes operation as follows when it receives SDC, DCL command, or program code
IICI!:

(1)

Measurement staie
Measurement is stopped to nullify measurement data.

Status byte

All bits are cleared to "0".

Service request

Enters "S1" (not sending SRQ) mode.
Query program message, OP command
Canceled.

Word pattern setting mode

Binary mode is canceled. Not canceled by program code "C".

5.12.2 Setup Parameter Initialization

Each setup parameter is initialized by program code "Z" as follows:

(1

input setting

Data input terminator: TO 0V (DGND)
Clock input terminator: TO oV (CGND)
Data input threshold level:
TO OV: -0.500V (TLVL -0.500)
TO -2V: -1.300V (TVL -1.300)
Clock input delay: Not initialized
Data input polarity: NORMAL (MPN)
Trigger autput: 1/32CLK (TGCLK)
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(2)

Pattern setting

Pattern mode:
Alternate mode:

Alternate pattern
ALTERNATE EXT OFF:
ALTERNATE EXT ON:
Edit (EDIT):

PRBS:

PRBS 2n-1:
Mark ratio:
Trigger address:

WORD:
Polarity:
Bit length:
Trigger address:
Hunting pattern address:
Hunting pattern length:
Mask field start address:
Specific field start address:
Pattern contents:

FRAME:
Polarity:
Payload type:
Frame count:
Frame length;
Row length:
QOverhead length:

l.ength of 0/1 continuous pattern:

Trigger frame number:

Trigger row number:

Trigger byte number:

Hunting pattern frame number:
Hunting pattern row number:
Hunting pattern byte number;
Hunting pattern bit count:
Mask field start frame number:

Specific field start frame number:

WORD (WORD)
OFF (ALTOF)

A (ALTA)
Dependent on the EXT input signal
OFF

N=15 (PB 15)
1/2 (MR 1/2)
0 (PBTAD 0)

NORMAL (WPN)

16 (BL 16)

0 (WDTAD 0)

0 (WDSWAD 0)

4 (WDSWPL 4)

Not set (WDMSSTAD -1)

Not set (WDSPSTAD -1)

0101 0101 0101 0101 (Binary)

NORMAL FPN)
WORD (PLW)
1 (FN 1)
9 (FL 9)
1080 (RL 1080)
6 (OL 38)
2 {CL 72)
1 (FMTFN 1)
1 (FMTRN 1)
1 (FMTBN 1)
1 (FRSWFN 1)
1 (FRSWRN 1)
1 (FRSWBN 1)
4 (FRSWNB 4)
Not set (FRMSSTFN 0)
Not set (FRSPSTFN 0)
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Pattern contents: (Hex pattern x decimal byte count)
{Payload type: WORD)
F6x12, 28x12, 01x1, 02X1, 03x1, 04 X1, AAXE, 55X 1044,
00 % 3B, 55% 1044, 00X 36, 55 %1044, 00X 36, 55 %1044, 00x 36, 55X 1044,
00 X 3B, 55 % 1044, 00 %X 36, 55x 1044, 00 %36, 55 %1044, 00 X 36, 55 x 1044
(FP 1, 1, 1, 72, F6F6F6F6F6F6FGFGFBFEFEF6414141414141414141414141

FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
Fp

08040C025555555555555555
1,1, 37, 512, subseguently A continues for 512 characters.
1,1, 293, 512, subsequently A continues for 512 characters.
1,1, 549, 512, subsequently A continues for 512 characters.
1,1, 805, 512, subsequently A continues for 512 characters.
1, 1, 1081, 40, subseguently A continues for 40 characters
1, 2, 1, 72, subsequently A continues for 72 characters
1, 2, 37, 512, subsequently A continues for 512 characters.
1, 2, 293, 512, subsequently A continues for 512 characters.
1, 2, 549, 512, subsequently A continues for 512 characters.
1, 2, 805, 512, subsequently A continues for 512 characters.
1, 2, 1061, 40, subsequently A continues for 40 characters
1, 3, 1, 72, subseguently A continues far 72 characters
1, 3, 37, 512, subsequently A continues for 512 characters.
1, 8, 283, 512, subseguently A continues for 512 characters.
1, 3, 549, 512,subsequently A continues for 512 characters,
1, 3, 805, 512, subsequently A continues for 512 characters.
1, 3, 1061, 40, subsequently A continues for 40 characters
1, 4, 1, 72, subsequently A continues for 72 characters
1, 4, 37, 512, subsequently A continues for 512 characters.
1, 4, 298, 512, subsequently A continues for 512 characters.
1, 4, 549, 512, subsequently A continues for 512 characters.
1,4, B05, 512, subsequently A continues for 512 characters.
1, 4, 1061, 40, subsequently A continues for 512 characters.
1, 4, 1061, 40, subsequently A continues for 40 characters
1, 5, 1, 72, subsequently A continues for 72 characters
1,5, 37, 512, subsequently A continues for 512 characters.
1,5, 283, 512, subsequently A continues for 512 characters.
1,5, 549, 512, subsequently A continues for 512 characters.
1,5, 805, 512, subsequently A continues for 512 characters.
1, 5, 1061, 40, subsequently A continues for 40 characters
1, 8, 1, 72, subsequently A continues for 72 characters
1, 6, 37, 512, subsequently A continues for 512 characters.
1, B, 293, 512, subsequently A continuses for 512 characters.
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FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP
FP

1, 6, 549, 512, subsequently A continues for 512 characters.
1, 6, 805, 512, subsequently A continues for 512 characters.
1, 6, 1061, 40, subseguently A continues for 40 characters
1, 7, 1, 72, subsequently A continues for 72 characters

1, 7, 37, 512, subsequently A continues for 512 characters.
1, 7, 293, 512, subsequently A continues for 512 characters.
1, 7, 549, 512,subsequently A continues for 512 characters.
1, 7, 805, 512, subsequently A continues for 512 characters.
1, 7, 1061, 40, subsequently A continues for 40 characters
1, 8, 1, 72, suhsequently A continues for 72 characters

1, 8, 37, 512, subsequently A continues for 512 characters.
1, 8, 293, 512, subsequently A continues for 512 characters.
1, 8, 549, 512, subsequently A continues for 512 characters.
1, 8, 805, 512, subsequently A continues for 512 characters.
1, 8, 1061, 40, subsequently A continues for 40 characters
1, 9, 1, 72, subsequently A continues for 72 characters

1, 9, 37, 512, subseguently A continues for 512 characters.
1, 9, 293, 512, subsequently A continues for 512 characters.
1, 9, 549, 512, subsequently A continues for 512 characters.
1, 9, 805, 512, subsequently A continues for 512 characters.
1, 9, 1061, 40, subsequently A continues for 40 characters)

Pattern contents: (Hex pattern x decimal byte count)
{Payload type: WORD)
FEX 12, 28%12, 01 X1, 02X 1, 03X 1, 04x 1, AAX8, 55X 1044,
00X 36, 556X 1044, 00X 36, 55X 1044, 00X 36, 55 %1044, 00 X 36, 55x 1044,
00 %X 36, 55x 1044, 00X 36, 55x 1044, 00X 36, 55 % 1044, 00X 36, 55X 1044
{(FP 1, 1, 1, 72, FEFG6FBF6F6F6FEFEF6F6IF6F6414141414141414141414141

FP
FP
FP
FP
FP
FP
FP
FP

08040C025555555555555555

1, 72, subseguently A continues for 72 characters
1, 72, subseqguently A continuas for 72 characters
1, 72, subseguently A continues for 72 characters
1, 72, subsequenily A continues for 72 characters
1, 72, subsequently A continues for 72 characters
1, 72, subsequently A continues for 72 characters
1, 72, subsaqguenily A continues for 72 characters
1, 72, subsequently A continues for 72 characters)

©m N ® OB

S DU T T S o 'Y
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5.12 Initialize State

3

Measurement section

Measurement function:
Display format:
Error count measurement:

ERROR RATE (ERR}
TOTAL (TOT)
EXPONENTIAL (EXP)

Error interval, error-free interval measurerment:z

% (PTON)

interim measurement results display:

Interim results display data:
Measurement time mode:
Gate control:

Automatic sync function:
Frame sync function:
Buzzer (data):

Buzzer {alarm}):

Timer/clock section

Timer mode:

Display mode:
Measurement continue time:
Measurement interval:

Burst time:

Real time: ;

Printer section

Measurement results auto print:

Error, alarm print:

System, GPIB

Ranel lock:

Service request:

Status byte mask:

Response data:

Response header:

Response message terminator:

ON (CDONj)
PROGRESSIVE (PPG)
NORMAL (NORM)
INTERNAL (GTINT)
ON (ASON)

OFF (FSOF)

OFF (BZOF)

OFF (BAOF)

SINGLE {3IN)

ELAPSED (ELP)

00:00:00:00 (PR3 00:00:00:00)
00:00;00:00 (TINT 00:00:00:00)
10usec (BMT 10)

Not initialized

OFF (PRTOF)
OFF (EPROF)

OFF (PLKOF)

Not sent (S1)

All 1 bits (MS63)
Measurement results (MES)
Added HDON)

CR, LF, "END (DLO)
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5.13 Program Example

This section describes a program example as a reference for GPIB program creation. HP3000 Series
300 controller and BASIC are used.

5.13.1 Operation Condition Setup

This program measures error rate after automatic adjustment to optimize phase between clock
input delay and data input by varying clock input defay. It is necessary to adjust threshold level to
optimum point in advance.

(1) Program fist

(1 of 3)

1000 Erd=708

1010 OUTPUT Erd;"ASON ERR TOT MS 83"
1011  QUTPUT Erd;"CDOF NORM GTINT SIN PRS 00:00:00:01"
1020 !

1030 Begin: |

1340 Dly=0

1060 GOSUB D1y

1060 IF Se=0 THEN Se0
1870 !

1080 Sel: !

109¢ LOQP

110 D1y=D1y+1

1110 EXIT IF Dly>400
1120  GOSUB D1y

113¢ EXIT IF Se=0
114¢ END LCOP

115¢ IF Dly>400 THEN GOTO Setl
1160 D1y1=Dly

1176 |

1180  LOQP

1190 EXIT IF D1y=400
1200 D1y=NTy+1

1210 GOSUB Dly

1220 EXIT IF Se=1
1230 END LOOP

1240 Dly2=01y

1250 &OTO Fin

1260 !

1270 Sell: !

1280 Dly=0

1290 LOOP
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(2 of 3)

1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1450
1470
1480
1480
1500
1510
1520
1530
1540
1550
1580
1570
1680
1590
1600
1610
1620
1830
1640
16560
1660
1670
1680
1690
1700
1701
1710
1720
1730
1740

Dly=D1y-1
EXIT IF D1y<=-400
GOSUB Dy
EXIT IF Se=0
END LOOP
IF D1y<-400 THEN GOTQ Error
Dly2=Dly
|
LOGP
EXIT IF Dily=-400
Diy=DTy-1
GOSUB D1y
EXIT IF Se=1
END LOOP
Dlyi=Dly
GOTO Fin
!
Sel: !
LOOP
EXIT IF Dly=400
Dly=DTy+1
GOSUB D1y
EXIT IF Se=1
END LOGP
Dly2=D1ly
!
D1y=0
LOoP
EXIT IF Dly=-400
Dly=0ly-1
GOSUB D1y
EXIT IF Se=1
END LOGCP
Dly1=D1y
GOTG Fin
!

Fim: |
D1y=INT{(DLY1+DLY2)/2+.5) ! GET CENTER POSITION
GOSUB Dly
IF Se=1 THEN GOTO Re_try
QUTPUT Erd;"STT"
ENTER Erd;Err

PRINT USING "15A,M3D,X,K",;"DELAY WIDTH :",D1y2-Diyl,"ps"

PRINT USING "“16A,M3D,X,K";"DELAY CENTER :",Dly,"ps"
PRINT USING "1B5A,2D.4DE";"ERRCR RATE :"Eer
PRINT "Completed"
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(3 of 3)
1750 STOP
1760 !
1770 Re_try : !
1780 PRINT "Re_try"
1790 GOTO Begin
1800 !
1810 Error: !
1820 BEEP
1830 PRINT "Synchronization Error "
1840 STOP
1850 !
1860 Dly: !
1870 QUTPUT Erd;"DLY";D1y
1880 WAIT 1
1890 LOOP
1900 5=SPOLL(Erd)
1910 EXIT IF BIT{S,7)=0
1920 END LOOP
1930 Se=BIT(S,4)
1940 RETURN
1950 END
(2) Example execution results
DELAY WIDTH : 131 ps
DELAY CENTER : 58 ps
ERROR RATE  : 00.D00BE+30
Completed
{3) Program explanation
{1 of 3)
Line Number Description

1000 Sets GPIB select code and 03286 address to 7 and 8, respectively.

1000 to 1011 Sets AUTO SYNC to ON, measurement function to error rate, error display
mode to TOTAL, status byte mask to all "1" bits, interim result output to OFF,
measurement time mode to normal, gate control to internal, timer mode to single
measurement, and measurement continue time to 1 sec., respectively.

1030 . Label Begin (start of automatic adjustment)
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(2 of 3)

Line Number

Description

1040 to 1050

Sets DELAY to Ops.

1060

Branches to Label Se0 if not sync error.

1080

Label Se1 (sync error aoccurred with DELAY = 0ps)

1090 to 1140

Increments DELAY by + 1ps until sync error is removed.

1150 Branches to Label Sell if sync error is not removed when DELAY is
incremented to +400ps.
1160 Specifies Dly1 for DELAY when sync error is removed.

1180 to 1230

Further increments DELAY by + 1ps until sync error occurs.

1240 Specifies Dly2 for DELAY when sync error ocours.
1250 Branches to Label Fin {end processing).
1270 LLabel Se1l.

1280 1o 1340

Increments DELAY from -1ps by -1ps until sync error is removed.

1350 Branches to Label Error if sync error is not removed when DELAY is
incremented -400ps.
1360 Specifies Diy2 for DELAY when sync error is removed.

1380 to 1430

Further increments DELAY by -1ps until sync error occurs.

1440 Specifies Dly1 for DELAY when sync error occurs.
1450 Branches to Label Fin (end processing}.
1470 Label 3e0 (no sync errar with DELAY =(Qps)

1480 to 1530

Increments DELAY from +1ps by + 1ps until sync error occurs.

1540

Specifies Dly2 for DELAY when sync error accurs.

1560 to 1620

increments DELAY from -1ps by -1ps until sync error occurs.

1630 Specifies Dly1 for DELAY when sync error occurs.
1640 Branches to Label Fin (end processing).
1660 Label Fin (end processing)

1670 to 1680

Specifies DELLAY for central value (Dly1 + Dly2)/2 in DELAY range without no
sSYyneG etror.
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(3 of 3)

Line Number

Pescription

1680

Branches to Label Re_try if sync error has occurred.

1700 to 1701

Starts measurement and get error rate measured value.

1710 to 1740

Prints width and central value of DELAY range without sync error, error rate
measured value at central DELAY value.

1750

Stops program,

1770

Label Re__try (retry)

1780 to 1790

Prints Re__try and returns Label Begin.

1810

Label Error (no range without sync error)

1820 to 1830

Activates buzzer and prints error message.

1840

Stops program.

1860 Label Dly of DELAY setting subroutine
1870 Sets DELAY for D328E.
1880 Waits until D3286 internal controller completes processing. Specify WAIT time

(approx. 1 sec.) required for SYNC.

1890 to 1920

Executes serial polling and waits until status byte b8 (BUSY) becomsas 0.

1930 Sets status byte b5 {sync error) to Se.
1940 Returns from subroutine.
1950 End of program

5-89 Mar 1/99




D3286
ERROR DETECTOR
OPERATION MANUAL

5.13 Program Example

5.13.2 Operation Condition Read
This program reads status of parameters currently set by Query (? code).

(1) Program list

106 DATA M7,DM
116 DATA DLY,TLVL

120  DATA PM,BL

130 DATA "WPQ,4"

140 DATA "v

150  Erd=708

160  LCOP

170 READ A$

180 EXIT IF Ag=""

190 OUTPUT Erd;A$;"?"
200 ENTER Erd;B$

210 PRINT B$

220  END LOOP

230 END

(2) Example execution results

ERR

TGT

DLY 000

TLVL -1.300

WORD

BL 0000016

WP 000G00,004,AAAA

(3} PFrogram explanation

(1 of 2)
Line Number Description
100 to 140 Uses DATA statement to prepare code corresponding to parameter to read.
Null character string " " is set for final parameter.
150 Sets GPIB select code and D3286 address to 7 and 8, respectively.
160 Declares start of rapstitive ioop.
170 Reads code corresponding to parameter to read one by cne from DATA
statement.

5-90 Mar 1/99



D3286
ERROR DETECTOR

OPERATION MANUAL
5.13 Program Example
{2 of 2)
Line Number Description
180 Exits loop when " " is read.
190 Adds ? to end of code read and sends to D3286.
200 Reads parameter from D3286.
210 Prints parameter read.
220 Loop end (returns to start of loop.)
230 End of program
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5.13.3 Error Measurement with SRQ

This program gets and prints measured values including interim error interval (El). Interrupt with

SRQ is used to get measured values.
generation, the program prints message if any has been generated.

For status byte elements other than measurement data

(1) Program list
100  Erd=708
110 ON INTR 7 GOSUB Srq
120 ENABLE INTR 7;2
130  QUTPUT Erd;"S0 EI PTON CDON NORM GTINT HDCN MS 83"
140  QUTPUT Erd;"TINT 00:06:00:01 PRS 00:00:00:10 SIN ELP"
150 PRINT "ELAPSED TIME™,"ERROR INTERVAL"
160 1=0
170  TRIGGER Erd
180 Loop: !
180 ! *** (ther Transaction Here #¥#**
200 IF I<10 THEN GOTO ioecp
210 STOP
220 !
230 Srq:
240  S=SPOLL{Erd)
250 IF BIT{S,0)=1 THEN
260 QUTPUT Erd;"TIM"
270 ENTER Erd;T$
280 QUTPUT Erd;"MES"
280 ENTER Erd;A$
300 PRINT T, A%; %"
310 I=I+1
320 END IF
330 IF BIT{S,1)=1 THEN PRINT "SYNTAX ERROR"
340 IF BIT{S,2)=1 THEN PRINT "DATA ERROR"
350 IF BIT(S,3)=1 THEN PRINT "CLOCK ERROR"
380 IF BIT{S,4)=1 THEN PRINT "SYNC ERROR"
370 IF BIT(S,5)=1 THEN PRINT "OVER"
380 IF BIT{S,7)=1 THEN PRINT "BUSY"
380 ENABLE INTR 7:2
400 RETURN
410 END
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(2)

Example execution results

ELAPSED TIME

ERROR INTERVAL

ELP 00:00:00:01 EI 000.0000%

ELP 00:00:00:02 EI 000.0000%

ELP 00:00:00:03 EI 000.0000%

DATA ERROR

ELP 00:00:00:04 EI 025.0000%

ELP 00:00:00:05 EI  020.0000%

ELP 00:00:00:08 EI 016.6687%

ELP 00:08:00:07 EI 014.2857%

ELP 00:00:00:08 EI 012.5090%

ELP 00:0G:00:08 EL 011.1111%

ELP 00:08:00:10 EI 016,0000%
{3) Program explanation
. (1 of 2)
Line Number Description

100 Sets GPIB select code and D3286 address 1o 7 and 8, respectively.

110 Defines branch to Label Srq subroutine during interrupt from GPIB.

120 Permits interrupt with SRQ from GPIB.

130 Sels D3286 to S0 mode (SRQ effective), error interval measurement, % display,
normal measurement, internal gate control, header ON, status byte mask all "1"
hits.

140 Sets measurement interval to 1 sec., measurement continue time to 10 sec.,
timer mode to single measurement, and timer display mode to elapsed time,
respectively.

180 Frints title.

160 Clears measurement counter value to 0.

170 Sends measurement start instruction (GET) to D32886.

180 Label Loop (start of SRQ wait loop)

1980 Other processing can be executed.

200 Returns to Label Loop if measurement counter value is fess than 10.

210 Stops program when measurement has executed 10 times,

230 Label Srg (SRQ interrupt processing subroutine)
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Line Number Description
240 Executes serial polling to get status byte value to variable S.
250 to 320 Executes following series of processing if Bit 0 (LSB) of variable S is 1
{measurement data generated).

260 Sets D3286 data output to time data.

270 Gets time data.

280 Sets D3286 data output to measurement data.

290 Gets measurement data.

300 Prints time data and measurement data.

310 Increments measurement count by +1,
330 Prints syntax error message if Bit 1 of variable S (status byte) is 1.
340 Prints data error message if Bit 2 of variable S (status byte) is 1.
350 Prints clock error message if Bit 3 of variable S (status byte) is 1.
360 Prints sync error message if Bit 4 of variable S (status byte) is 1.
370 Prints OVER message if Bit 5 of variable S (status byte) is 1.
380 Prints BUSY message if Bit 7 of variable S (status byte) is 1.
390 Permits following interruption with SRQ.
400 Returns from subroutine.
410 End of program
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5.13.4 Word Pattern Setup (Hex mode)

This program sets a word pattern by converting binary (0 and 1 character string) input from GPIB
controller keyboard to hex character string.

(1) Program list
(1 of 2)

100 DIM P$[6007],Q$[512],H$[128]

110 Erd=708

120  OUTPUT Erd;"WORD ALTOF"

130 LOGOP

140 INPUT "PATTERN LENGTH = ?",B1

150  EXIT IF B1>0 AND B1<=32768 AND (B1 MOD 1)=0

160 EXIT IF B1>32768 AND B1<=65536 AND (B MOD 2)=0

170 EXIT IF B1>65536 AND B1<=131072 AND (B1 MOD 4)=0

180  EXIT IF B1>131072 AND B1<=262144 AND (B1 MDD 8)=0

190  EXIT IF B1>262144 AND B1<=524288 AND (B1 MOD 16)=0
200 EXIT IF B1>524288 AND B1<=1048576 AND (B MOD 32)=0
210 EXIT IF B1>1048576 AND B1<=2097152 AND (B1 MOD 64)=0
220 EXIT IF B1>2097152 AND B1<=4194560 AND (B1 MGD 128)=0
230 EXIT IF B1>4104560 AND Bi<=B388608 AND (B1 MOD 256)=0
240 BEEP

250 END LOGP

260  PRINT "PATTERN LENGTH ;";B1

270 OUTPUT Erd:"BL";B1

280  LOOP

290 LOOP

300 INPUT "TOP ADDRESS = 7°,Adrs

310 EXIT IF Adrs>=0 AND Adrs<=-INT(-B1/16)-1
320 BEE?

330 END LOoP

340 PRINT "TOP ADDRESS ;";Adrs

350 INPUT "PATTERN = ?",P§

360 L=LEN(P$)

370 EXIT IF L=0

380 !

390 Qg=""

400 FOR I=1 T0O

410 IF P$[T,I7="0" OR P$[I,I]="1" THEN
420 IF LEN{Q$)<128 THEN Q$=Q$&P$[I,1]
430 END IF

440 NEXT I

450 L=LEN(Q$)

460 EXIT IF L=0
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470 !
480 IF (L MOD 4)>0 THEN
490 FOR i=1 TO 4-{L MOD 4)
500 0%=0%&"0"
510 NEXT I
520 L=LEN{QS$)
530 END IF
5490 !
850 PRINT "BINARY PATTERN ;"
560 FOR I=1 TO L STEP 4
570 PRINT Q% I,I+3 ;" *;
580 NEXT I
590 PRINT
600 !
610 HE=""
620 FOR I=1 TG L STEP 4
630 H=0
640 FCR J=0 TO 3
650 H=H+VAL(Q$[I+J,I+J])*2"J
660 NEXT J
670 IF H<1e THEN
680 HE=HSRVALS (H)
890 ELSE
700 HE=HERCHRE (NUM("A" }-10-+H)
710 END IF
720 NEXT I
730 Lh=LEN(HS$)
740 !
750 PRINT "HEXADECIMAL PATTERN ;"
780 FOR I=1 TO INT(Lh/4)*4+1 STEP 4
770 PRINT H$[I,I+3];" ";
780 NEXT I
7990 PRINT
200 OUTPUT Erd;"WP";Adrs;",";LEN(H$):"," ;HS
810  END LCOP
820 END
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(2) Example execution results
PATTERN LENGTH : 15
TOP ADDRESS : 0
BINARY PATTERN :
1001 1011 0111 1110
HEXADECIMAL PATTERN :
90E7
TGP ADDRESS : 0
(3) Program explanation
(1 of 2)
Line Number Description
100 Declares character strings P$ (max. 600 characters), Q% (max. 512 characters),
and H$ (max. 128 characters) as array.
110 Sets GPIB select code and D3286 address to 7 and 8, respectively.
120 Sets D3286 pattern mode to WORD and ALTERNATE to QFF, respectively.
130 to 250 Pattern length is input from keyboard.
260 to 270 Prints pattern length and sets pattern length for D3286.
280 to 810 Pattern setting start address and pattern are input. Converts and sets them in
D3286.
Repeats until null character string " " is input as patter.
290 to 330 | Start address to set pattern is input from keyboard.
340 Prints start address.
350 Pattern is input in binary format (0 and 1 character string} from keyboard.
Character other than 0 or 1 can be insertad in string as dslimiter.
360 Sets L for length of character string input.
370 Exits loop if character string length is 0.
390 to 450 | Gets 0's and 1’s from character string input, creates new character string Q$,
and sets L for Q% length. Ignores excess characters if Q$ length exceeds 128
characters.
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(2 of 2}
Line Number Description

480 Exits loop if character string Q% length is 0.

480 to 530 | Adds 0's to end of Q% so that character string G$ length will be integer multiple
of 4, and sets L for new character string.

550 to 590 | Prints character string Q$. Prints space every 4 characters for clarity.

610 to 730 | Groups every 4 characters sequentially from start of character string Q% and
converts to decimal value. Canverts to hex character to create hex character
string, and sets Lh for length of hex character string.

750 to 790 | Prints hex character string. Prints space every 4 characters for clarity.

800 Sets start address and pattern in D3286.

810 Loop end (returns to start of loop.)

820 End of program
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5.13.5 Word Pattern Setup (Binary mode)

This program sets word pattern by converting binary (0 and 1 character string) input from GPIB
controller keyboard to byte-unit value.

(1) Program list
{1 0of 2)

100 DIM P$[6007,08[5121,B(64)
110 Erd=708

120 OUTPUT Erd;"WORD ALTGF*

130 LOGP

140 INPUT “BIT LENGTH = ?" B

150  EXIT IF Bi>0 AND B1<=32768 AND (B1 MOD 1)=0

160  EXIT IF 81>32768 AND B1<=65536 AND (B MOD 2)=0

170 EXIT IF B1>65536 AND B1<=131072 AND (B1 MOD 4)=0

180  EXIT IF B1>131072 AND B1<=262144 AND (B1 MOD 8)=0

190  EXIT IF B1i>262144 AND B1<=524288 AND (B1 MOD 16)=0
200 EXIT IF B1>524288 AND B1<=1G48576 AND {B1 MOD 32)=0
210  EXIT IF B1>1048576 AND B1<=2097152 AND (B1 MOD 64)=0
220 EXIT IF B1>2097152 AND B1<=4194560 AND (B1 MOD 128)=0
230  EXIT IF B1>4194560 AND B1<=8388608 AND (B1 MOD 256}=0
240 BEEP

250  END LOOP

260  PRINT "PATTERN LENGTH :":Bt

270 OUTPUT Erd;“BL*;B1

280  LOOP
230 LOOP

300 INPUT "TOP ADDRESS = ?",Adrs

310 EXIT IF Adrs>=0 AND Adrs<=-INT(-B1/16)-1
320 BEEP

330 END LOGOP

340 PRINT "TOP ADDRESS ;";Adrs

350 INPUT "PATTERN = ?",P$

360 L=LEN(P$)

370 EXIT IF i=0

380 !

390 Qg=""

400 FOR I=1 TO L

410 IF P$[I,1]="0" OR P$[I,I]="1" THEN

420 IF LEN(Q$)<128 THEN Q$=0$&P$[I,I]
430 END IF

440 NEXT I

450 L=LEN(Q$)

460 EXIT IF L=0
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(2 of 2)

470
480
490
500
510
520
530
540
550
560
570
530
590
600
610
620
630
640
650
660
670
G380
690
700
710
720
730
740
750
760
170
780
780
809
810
820
839
8349
8560

|
IF (L MOD 8)>0 THEN
FOR I=1 TO 8-(L MDD 8)
0%=03&"0"
NEXT I
L=LEN(Q$)
END IF
!
PRINT “"BINARY PATTERN ;*
FOR I=0 TO L STEP 4
PRINT Q$[I,1+3];" ":
NEXT I
PRINT
!
N=0
FOR I=1 TG L STEP 8
B(N)=0
FOR J=0 TQ 7
B{N)=B(N)+VAL(Q$[I+J,I+3])*2"J
NEXT J
N=N+1
NEXT I
!
PRINT "BYTE PATTERN ;"
FOR I=0 TO N-1
PRINT USING "#,4D:B(I)
NEXT 1
PRINT
t
OUTPUT Erd;"BIN";Adrs;",";N
FOR I=0 TO N
IF I<N THEN
OUTPUT Erd;CHRE(B(I));
ELSE
SEND 7;DATA B(N) END
END IF
NEXT I

END LOGP
END
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(2} Example execution rasults

PATTERN LENGTH : 1%
TOP ADDRESS : 0
BINARY PATTERN :
1001 1011 0111 1110
BYTE PATTERN :

217 126
TOP ADDRESS : 0

{3) Description of program

{1 of 2)
Line Number Description
100 Declares character strings P$ (max. 600 characters), Q% (max. 512 characters),
and H$ {max. 128 characters) as array.
110 Sets GPIB select code and D3286 address to 7 and 8, respectively.
120 Sets D3286 pattern mode to WORD and ALTERNATE to OFF, respectively.
130 to 250 Pattern length is input from keyboard.
260 to 270 Prints pattern length and sets pattern length for D3286.
280 to 840 Pattern setting start address and pattern are input. Converts and sets them in

D3286. Repeats until null character string " " is input as patter.

290 to 330 | Start address to set pattern is input from keyboard.

340 Prints start address.

350 Pattern is input in binary format (0 and 1 character string) from keyboard.
Character cther than 0 or 1 can be inserted in string as delimiter.

360 Sets L for length of character string input.

370 Exits loop if character string length is 0.

390 to 450 | Gets O's and 1’s from character string input, creates new character string G¥,
and sets L for Q% length. lgnores excess characters if Q% length exceeds 128
characters,
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(2 of 2)
Line Number Description
480 Exits loop if character string Q$ length is 0.
480 to 530 | Adds 0's to end of Q8§ so that character string Q$ length will be integer multiple
of 8, and sets L for new character string.
550 to 580 | Prints character string Q%. Prints space every 4 characters for _clarity.
610 to 680 | Groups every 8 characters sequentially from start of character string Q% and
converts to decimal values (0 to 255).
Specifies N for the number of these values.
700 to 740 | Prints decimal values sequentially.
760 Sets binary mode, start address and byte count N in D3286.
770 to 830 | Bets pattern in D3286 for each byte. Sends EOI with end byte.
840 End of loop (returns to start of [oop.)
850 End of program
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6. FILE FUNCTION

This chapter describes file functions available for built-in floppy disk drive. File function operation
method and file operation error messages are explained in Sections 3.2.1 (5-1) and 8.4, respectively.

6.1 Oulline

D3286 has a built-in 3.5-inch floppy disk drive which can save/read set operation conditions, pattern
setup contents and measurement results to/from floppy disk.

Disk is formatted with MS-DOS ® Rev. 4.0; 720 KB {2DD), 1.2 MB (2HD), or 1.4 MB (2HD). Disk
type is automatically identified, except for disk initialization (FORMAT).

6 types of file functions can be executed on D3286:

(1) DIR ........... Directory display

{2) LOAD ......... File read

{3) SAVE .......... File save (new file create)
(4 RESAVE ....... File resave (overwrite)
{6) DELETE ........ File deletion

{(6) FORMAT ....... Disk initialization

4 file types can be handled on D3286:

(1) SETUR ........ General operation settings other than pattern contents
{(2) WORD ......... Pattern contents with pattern mode WORD

{3) FRAME ........ Pattern contents with pattern mode FRAME

4 MEAS ......... Measurement rasults (write only)

Note 1:  For the file type FRAME, a file to be read, saved, or deleted is the file with the contents
of the FRAME pattern memory used when the payload type is WORD.
For the payload type of PRBS, the overhead part of this FRAME pattern memory is
used.
Since the contents of the pattern of the payload type of CID are automatically set, this is
excluded from the file functions.

Nate 2 When reading a file with the file type of WORD or FRAME, the following seftings are
cleared.
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6.1 Qutline

File type Payload type Group selaction Setting item
WORD PATT TRIG ADDRESS: 0
PATT DATA ADDRESS: 0
SYNC WORD PATTERN LENGTH: 32

ADDRESS: 0
ST-MASK FLD | NO SETTING
END-MASK FLD | NO SETTING
ST-SPEC FLD NO SETTING
END-SPEC FLD | NOQ SETTING

FRAME WORD, PBRS PATT TRIG FRAME NQO.: 1, ROW NO.: 1
PATT TRIG BYTE NO.: 1

PATT DATA FRAME NO.: 1, ROW NO.: 1
BYTE NO.: 1

SYNC WORD FRAME NO.: 1, ROW NO.: 1

BYTE NO.: 1 NO, OF BIT:32
ST-MASK FLD [NO SETTING
END-MASK FLD [NO SETTING
ST-SPEC FLD NO SETTING
END-SPEC FLD | NO SETTING

Max. 100 fites can be created for each file type; assigned file Nos, 0 to 99. File type, file No. and
actual MS-DOS® file name are related as follows:

YOO VY. Z|£
I

@ File name

xoox = D3286:

File No.

@ Extension

ZZZ
ZZ2Z2
ZZZ
227

Note :

B1Hon

File type SETUP or MEAS
xoox= BERTS:  File type WORD or FRAME
yy = 00 to 99

SET:

WRD:
FRM:
MES:

File type SETUP
File type WORD
File type FRAME
File type MEAS

Error occurs if extension does not match file contents.
4 MS-DOS is a registered trademark of Microsoft Corporation, U.S.A.

Mar 1/99



D3286
ERROR DETECTOR
OPERATION MANUAL

6.2 File Format

6.2 File Format

File type MEAS (measurement results) uses MS-DOS text format, in which data can be read and
processed by other application software. Files of other file types use original binary format, which
cannot be handled with other general-purpose application software.

ADVANTEST provides dedicated software which can set D3186 and D3286 operation conditions and
pattern contents, and display measurement results.
The following is an example of file type MEAS:

ADVANTEST D3286 ERROR DETECTOR ]
MEASUREMENT DATA }"“'“”'"'”qWﬂe

##%kx MEASURED DATA ##*s%  coooceeeneeeeees Final measurement data
*START

94/01/01 Q0:02:18 o mmmmemreemeeeee Measurement start time
*3TOP

04/01/01 00:03:26  meremeeeeneeeeed Measurement finish time

PRAS 23 174 l --------------- Measurement condition summary

NORMAL INT TOTAL
ERR 4.7468E-11 e Error rate measurement results
IRC 00003.E+00 e Error count measurement resuits
S0 e EI’/EFI measurement threshold
EI 0GO03.E+00 o e Error interval measurement results
EFI 0G&.20E+02 e Error free interval measurement results
FRQ 01000.008E+6  mrmemmmemeeeesed Frequency measurement resulis
PES 0000D.E+QD e Power failure time (second)
CES 00000.E+00 e Ciock error time (second)
YES 0G005.E+00 T Sync errar time (second)
>E-3
TEI 00000.E+00 \
TEFI BO06.32E+02
SE-4

TEI 00000.E+00
TEFI 006.32E+02
>E-5 > ------------- Threshold EVEFI measurement data
TEI 00000.E+0C

TEFL 006.32E+02
>E-6

TEI 00000.E+00
TEFI 006.32E+02
>E-7

TEL 00000.E+00
TEFI 006.32E+02

{continuad)
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6.2 File Format

>E-8

TEI 00000.E+0G
TEFI 006,32E+02
>E-8

TEI 00000.E+QQ
TEFI 09000.E+QC
<{=E-9

TELI 04000.E+0C
TEFI 00000.E+0C
ES 00000.E+00

EFS 0096,0E+00

DM >E-6 SES/US

DM 00000.E+00

SES 00000.E+00

Us 00000.E+00

>E~3

#*#4 ERROR PRINT DATA **#%#

*START

SYNC ERROR
SYNC RECOVERY
ERR 0,0060E-09
ERR 8.6956E-11
SYNC ERROR

SYNC RECOVERY
EFI 004.20E+02
EFL 0D04.76E+02
EFI 006,12E+02

894/01/01 00:02:18

94/01/01
94/01/01
94/01/01
94/01/01
94/01/01
94/01/01
84/01/01
84/01/01
84/01/01

**** CURRENT DATA LOG #%*

ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR

0.0009E-D8
0.0000E-08
G.0000QE-08
G.0000E-D8
0.0000E-08
¢.0000E-08
0.0C00E-D8
0.0000E-08
0.0000E-08
0.0C00E-09
0.0000E-09
0.0000E-08
0.0C00E-09
0.0G00E-09
0.0000E-09
0.0C00E-99
0.0G00E-09

894/01/01
94/01/01
94/01/01
94/01/01
94/01/01
94/01/01
94/01/01
94/01/01
94/01/0%
94/01/0%
94/01/0%
94/01/01
94/01/01
94/01/01
94/01/01
94/01/01
94/01/01

(continued)

00:02:24
00:02:27
00:02:27
00:02:32
00:03:03
00:03:05
04:03:056
09:03:11
00:03:14

00:02:18
00:02:18
00:02:18
00:02:18
00:02:18
00:02:19
00:02:19
00:02:19
00:02:19
00:82:19
00:02:19
00:02:18
00:02:19
00:02:19
00:02:19
00:02:20
00:02:20

--------------- Error performance measurement data

------------------ Error, alarm data
------------------ Measurement start time
------------------ Sync error occurrence time
------------------ Sync error recovery time
------------------ Errcr rate measurement results at sync error recovery
------------------ Error rate measurement results at bit error detection
------------------ Sync error occurrence time
------------------ Sync error recovery time
------------------ EFl measurement results at sync error recovery
------------------ EFI measurement results at bit error detection
------------------ EFl measurement results at bit error detection

------------------ Current data log

.................. Error rate
.................. Error rate
------------------ Error rate
.................. Error rate
.................. Error rate

------------------ Error rate
.................. Error rate
.................. Errar raie
.................. Error rate
.................. Error rate
------------------ Error rate
.................. Error rate
------------------ Error rate
.................. Error rate
.................. EI’]’OI‘ rate
.................. EI’TOI’ rate

6-4

measurement results
measurement results
measuremeant results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement results
measurement resulis
measurement results
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ERR 0,0000E-09 94/01/701 G0:02:20  -oeeeeeeeiieeens Error rate measurement results
ERR 0,0000E-08 94/01/01 00:02:20  --eeeeeeseened Error rate measurement results
ERR 0.0000E-09 94/01/01 D0:02:20  --rreeereiemeennes Error rate measurement results
(Skip over) ‘
ERR 6.0975E-11 94/01/01 D0:02:37 rrvrrrerenens Error rate measurement results
ERR 6,0608E-11 94/01/01 00:02:37  ceeevererneeeeeees Error rate measurement results
ERR 6.0240E-11 94/01/01 00:02:38  =revemreeerenes Error rate measurement results
ERR &.9880E-11 94/01/01 00:02:38  cooroeereeeeee Error rate measurement results
ERR 5.9523E-11 94/01/01 00:02:38  seerereeeeeeeees Error rate measurement results
ERC 00001.E+00 94/01/701 00:02:38  sreeeeeeeeeeeenes Error count measurement results
ERC 0Q0001.E+50 94/01/01 00:02:38  correreeeeees Error count measurement results
ERC 00001.E+00 94/01/01 00:02:38  sorreereeeees Error count measurement results
ERC 00001.E+00 94/01/01 00:02:38  coeoemeeeenees Error count measurement results
ERC 00G01.E+0D0 94/01/01 00:02:38  -reoreeereeerees Error count measurement results
ERC 00001.E+00 94701701 00:02:38  ceveeevreeeeees Error count measurement results
ERC 00001.E+00 94/01/01 Q0:02:38  rrerrrereeeeeeees Error count measurement resulis
ERC 00001.E+00 94/01/01 06:02:39  crrrrrerrereeeees Error count measurement results
EI 000.4831 Q4701701 00:02:30  srereeeseeieas Error count measurement results
EI 000.4808 94/01/701 00:02:30  =roreereeeeees Error interval measurement results
EI 000.4785 Q4/01/01 00:02:30  =erereeseeeennines Error interval measurement results
EI 000.4762 Q4/01/01 Q0:02:30  =ceereeeerineeens Error interval measurement results
EI 000.4739 4/01/01 Q0:02:30  reereeseeeeiees Error interval measurement results
FI  000.4717 94/01/01 Q0:02:39  eeeeeneeeseees Error interval measurement resuits
EI 000.4695 Q4701701 00:02:30  =reereeeeroneeees Error interval measurement results
EFI 085.5140 94/0L/701 00:02:38  -ereeeneennns Error free interval measurement results
EFI 085.5814 94701701 06:02:39 s Error free interval measurement results
EFI 085.6481 94/01/01 00:02:40  --ooeeeeeenens Error free interval measurement results
EFI 085.7143 94/01/01 06:02:40  =eeeeeeereenns Error free interval measurement results
EFI 085.7798 94/01/01 00:02:40  -veeeeeeeeeeens Error free interval measurement results
EFI 085.8447 4701701 00:02:40  -reoeeeneeeneeees Error free interval measurement results
{Skip over)
EFI 003.41E+02 84/01/01 00:02:85  ---rooemeeeeeees Error free interval measurement results
EFI 003.42E+02 94/01/01 00:02:55  =roreeerseens Ereor free interval measurement results
EFI 003.43E+02 94/01/01 QD:02:85 e Error free interval measurement results
EFI 003.44E+02 94/01701 00:02:585  crrrerenrieaneen Error free interval measurement results
FRQ 01000.008E+6 94/01/01 00:02:56 -oeeeeeeenn Frequency measurement results

The following shows the data format of file type MEAS. End of each line is terminated with carriage
return (CR: ASCII 13 {decimal)) and line feed (LF: ASCIH 10 (decimal)).

6-5
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6.2 File Format

(1) Measurement results

Measurement result format varies depending on measurement function, however, it generally
goes as follows:
hhhsd.ddddE % dd

or

hhhsddd.dddd%

or

hhhsdddddddd

hhh: 3- or 4-digit alphabet header to indicate measurement function {(— shows
space}

ERR ..... Error rate (3 digits)

ERC ..... Error count (3 digits)

El— ...... Error interval {3 digits)

EFl ...... Error free interval (3 digits)

FRQ ..... Freguency (3 digits)

FRC ..... Frame count (3 digits)

PFS ...... Power failure time (3 digits)

CES ..... Clock errar time {3 digits)

YES ...... Sync error time (3 digits)

TEI ... .. Threshold error interval  digit

TEFI ... .. Threshold error free interval (4 digits)

ES— ..... Error seconds (3 digits)

EFS ...... Error free seconds (3 digits)

DM ...... Degraded minutes (3 digits)

SES ... ... Severely errored seconds (3 digits)

US— ..... Unavailable seconds (3 digits)

LN Normally, space, but asterisk (*) in case of measurement results overflow

d.ddddE £ dd: Measurement results in exponential format
ddd.dddd%:  Measurement results in % format

dddddddd: Measurement results in integer format
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6.2 File Format

(2)

Time data

Time data has the following format:

yy/mm/dd hh:nn:ss

yy-

Year 00 to 99

mm: Month 011012

dd:
hh:
nn:
$s!

Day 01 to 31
Hour 00 to 23
Minute 00 to 59
Second 00 to 59

Final measurement data (MEASURED DATA)

Measurement start time, measurement finish time, measurement condition summary, and final
measurement results.

Table 6-1 Format of Final Measurement Data {1 of 2)

ltern Record format

Measurement start time *STOP
yy/mm/dd hh:nn:ss

Measurement finish time *BTOP
yy/mm/dd hh:nn:ss
Measurement condition PRBS FRBS nn m/m
summary 1) mmmimm ggg eseee
WORD WORD 1IN
mmmmm ggg eeeee
FRAME FRAM ffff rr bbbbb
mmmmm ggg seeece
Error rate measurement results ERR d.ddddE-dd
Error count measurement results ERC d.ddddE +dd

(exponential format) 2}

EI/EFI measurement threshold >E-d or >0

Error interval measurement results El ddd.dddd%
(% format) 2)

Error free interval measurement results EFl d.ddddE +d
(interval count format) 2)

6-7
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8.2 File Format

Table 6-1 Format of Final Measurement Data (2 of 2)

Item

Record format

Frequency measurement results

FRQ ddddd.dddE + 6

Frame count measurement

results 3}

FRC d.ddddE +dd

Power failure time (second)

PFS d.ddddE +d

Clock error time (second)

CES d.ddddE +d

Sync error time (second)

YES d.ddddE +d

1) Measurement condition summary has the following contents:
If pattern mode is PSEUDQO RANDOM:

PRBS nn m/m

nn: Stage count 7, 9, 10, 11, 15, 23, 31
mm/mm:  Mark ratic 0/8, 1/8, 1/4, 1/2, 8/8, 7/8, 3/4, 1/2B

If pattern mode is WORD:
WORD Hil

1 Pattern length 0000001 to 8388608 (bits)

If pattern made is FRAME:
FRAM ffff rr bbbbb

ffff: Frame count 0001 to 8192 (frames)
Fr: Single-frame length 01 10 16 (rows)
bbbbb: Single-row length 00001 to 32768 (bytes)

Measurement mode, sic.
mmmmm ggg eeeee

mmmmm:  Measurement time mode

NORML ... NORMAL
FTiM ..., Frame time (FR TIME)
FINT ..... Frame interval (FR INTV)
BURST .... BURST

gog: Gate contral
INT ....... INTERNAL
EXT ...... EXTERNAL

eecee! Error measurement mode
OMISN OMISSION
INSRT INSERTION
TOTAL .... TOTAL
OVRHD OVERHEAD
PAYLD PAYLOAD
SPFLD SPECIFIC FIELD
OTFLD .... Other than specific field (OTHER FIELD)
ALL oL Entire field (ALL)
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6.2 File Format

2)

3)

For output format of errar count, error interval, and error free interval measurement results,
only one format is output according to display type set at that time.

Frame count measurement is available only when pattern mode is FRAME, payload type is
other than CID, and measurement time mode is FR TIME or FR INTV.

{4) Threshold EVEFlI measurement data

Threshaold EIVEFI (T-EI/E-EFI} measurement results are recorded following final measurement
results. This data is recorded regardless of ON/OFF of DIP switch SW3 PRINT CUT DATA -

T-

EVEF! (Bit 1 of & in Figure 4-7) on front panel.
Table 6-2 Format of Threshold EVEFI Measurement Data

Item Record format

Threshold 4 >E-d

T-El measurement results 4. 5) TEI ddd.dddd%
{% format)

T-EFI measurement results 4. 5) TEFI d.ddddE +d
{Interval count format)

4)

For threshold and corresponding measurement results, 8-stage valuses are recorded
according to Bits 6 to 8 setting of DIP switch SW2 (@ in Figure 4-7) on rear panel.

SW2 bit 8, 7, 6 = 0 (OFF), 0 (OFF), 0 (OFF) ... >1E-3to = 1E-9
1(0 ) 0 (OFF), 1 (ON) .... >1E-3to = 1E-9
1(ON), 1 (ON), 0 (OFF) .... >1E-3to = 1E-9
1(0 )1( )1( Ny ... >1E-3to = 1E-9
0 (OFF), 0 (OFF), 1 (ON) .... >1E-4to = 1E-10
0 (OFF), 1 (ON), 0 (OFF) .... >1E-5to = 1E-11
O(OFF) (ON), 1 (ON) .... >1E-Bto = 1E-12

1 (ON), 0 (OFF), 0 (OFF) .... >1E-7to = 1E-13

Rear panel DIP switches are read only when D3288 power is turned on. [f any setting is
modified, turn off the power, wait 5 seconds or more, then turn on the power.

T-El and T-EF! measurement results are recorded in either format according to QUTPUT
FORMAT - T-EIEFI set by Bit 3 of DIP switch SW3 (& in Figure 4-7) on rear panel.
SW3bit3= 0{(OFF) ............ Exponential format (interval count)

1T(ONy ............ Fixed point format (%)
Rear panel DIP switches are read only when D3286 power is turned on. If any setting is
modified, turn off the power, wait & seconds or more, then turn on the power.
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()

Error performance measurement data

Error performance measurement results are recorded foliowing threshold EI/EFI measurement
data. This data is recorded regardless of ON/OFF of DIP switch SW3 PRINT OQUT DATA -
ERROR PERFORMANCE (Bit 2 of @ in Figure 4-7) on rear panel.

Table 6-3 Format of error performance measurement data

[tem Record format
ES measurement results 8) ES ddd.ddddee
(Fixed point format: %)
EFS measurement results 6) EFS d.ddddE +d
(Exponential format: sec.)
Threshold 7) DM >E-d SES/US >E-d
DM measurement results 6 7} DM ddd.dddd%

(Fixed point format: %)

SES measurement results 6, 7} SES d.ddddE +d
(Exponential format: sec.)

US measurement results 8. 7) US d.ddddE+d
(Expanential format: sec.)

6) ES, EFS, DM, SES, and US measurement results are recorded in the format according to

QUTPUT FORMAT - ERROR PERFORMANCE set by Bit 4 of DIP switch SW3 (& in
Figure 4-7) on rear panel.
SW3bit4= O(OFF) ............ Exponential format
{ES, EFS, SES, US: No. of seconds,
DM: No. of minutes)
1TONY ...t Fixed point format
(ES, EFS, SES, US, DM: %)
Rear panel DIP switches are read only when D3286 power is furned on. If any setting is
modified, turn off the power, wait 5 seconds or more, then turn cn the power.

Threshold and corresponding measurement results are recorded according to Bits 5 and 6
setting of DIP switch SW3 (& in Figure 4-7) on rear panel.

SW3 bit 8, 5= 0 (OFF), 0 (OFF) .... SES, US: 1E-3, DM: IE-6
1(ON), 1 (ON) ...... SES, US: 1E-3, DM: IE-6
0 (OFF), 1 (ON) ..... SES, US: 1E-4, DM: [E-8
1 (ON), 0 (OFF) ..... SES, US: 1E-5, DM: IE-10

Rear panel DIP switches are read only when D3286 power is turned on. [If any setting is
modified, turn off the power, wait 5 seconds or more, then turn on the power.
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6.2 File Format

(6)

Error, alarm data

Regardless of ERROR PRINT key ON/OFF (@® in Figure 2-5), measurement start time, state,
time and measurement results at error and/or alarm occurrence and recovery results are

recorded.

For error, alarm data, last (max.) 1024 data items are retained as record.

Table 6-4 Error, Alarrm Data Format

ltem

Record format 9}

Sync error accurrence

SYNC ERROR

yy/mm/dd hh:nn:ss

Sync error recovery

SYNC RECOVERY

yy/mm/dd hh:nn:ss

Clock error occurrence

CLOCK ERROR

yy/mm/dd hhinn:ss

Clock error recovery

CLOCK RECOVERY

yy/mm/dd hh:nn:ss

Power failure occurrence

POWER FAIL

yy/mm/dd hh:nn:ss

Power failure recovery

POWER RECOVERY

yy/mm/dd hhinn:ss

Sync error recovery, clock
error recovery, power failure
recovery, and bit error
detection 8

10)

ERR d.ddddE-dd

yy/mm/dd hh:nn:ss

ERC d.ddddE +dd

yy/mm/dd hh:nn:ss

El ddd.dddd%

yy/mm/dd hh:nn:ss

EFl d.ddddE +d

yy/mm/dd hh:nn:ss

FRQ ddddd.dddE +6

yy/mm/dd hh:nn:ss

FRC d.ddddE +dd

yy/mm/dd hin:nn:ss

8) For measurement results at sync errar recovery, clock error recovery, power failure
recovery and bit error detection, only one of them is recorded according fo specified
measurement function and display type.

9} Error/alarm data and measurement results are separated from time data by single

horizontal tab (ASCII 9 (decimal)) and 4 spaces (ASCII 32 {decimal)).

10) Frame count measurement is available only when pattern mode is FRAME, payload type
is other than CID, and measurement time mode is FR TIME or FR INTV,
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6.2 File Format

(7} Current data log

Regardless of CURRENT DAT key ON/OFF (@@ in Figure 2-4), interim results of measurement
are recorded at specified intervals.

Current data log recording cycle is set by Bits 7 and 8 of rear panel DIP switch SW3 (& in
Figure 2-7) for error rate, error count, and frame count measurement; it is set by pressing
INTERVAL key ( @ in Figure 2-5) in timer/clock/printer control section for error interval and
error free interval measurement. _

Display update cycle of interim frequency measurement results is fixed to 0.1 sec.

SW3 hit 8, 7= 0 (OFF), 0 (OFF} .... 0.1 sec.
0 (OFF), 1 (ON) ..... 0.2 sec.
1 (ON), 0 (OFF) ..... 0.5 sec.
1(ON), 1 (ON) ...... INTERVALS (set with INTERVAL key)

Rear panel DIP switches are read only when D3286 power is turned on. If any setting is
modified, turn off the power, wait 5 seconds or more, then turn on the power.

Max. final 9000 data items of current data log remain as records.

Table 6-5 Current Data Log Format

ftem 11) Record format 12)
Error measurement results ERR d.ddddE-dd yy/mm/dd hh:nn:ss
Error count measurement results ERC d.ddddE +dd yy/mm/dd hh:nn:ss

{exponential format)

Error interval measurement results El ddd.dddd% yy/mm/dd hh:nn:ss
{% format)

Error free interval measurement results EF| d.ddddE +d yy/mm/dd hh:nn:ss
{interval count format)

Frequency measurement results FRQ ddddd.dddE +6 yy/mm/dd hhinn:ss

Frarme count measurement results 13) FRC d.ddddE +dd yy/mm/dd hh:nn:ss

11} Only one measurement result is recorded according to the set measurement function and
display format.

12} Each measurement result is separated from time data by single horizontal tab (ASCII 9
(decimal)) and 4 spaces {(ASCIl 32 {decimal)).

13} Frame count measurement is available only when pattern mode is FRAME, payload type
is other than CID, and measurement time mods is FR TIME or FR INTV.
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6.3 File Size
Each file type has the following size:

(1) SETUP: 578 bytes
(2) WORD: PL+92 bytes
PL = pattern length (bits) + 8 (round up)
(3) FRAME: PL+92 bytes
If payload type is WORD or PRBS;

PL = f{frame count of entire pattern) x (row count of single frame) x (single row

length (bytes)).
If payload type is CID;
PL = single row length (bytes).
{4) MEAS: Max. 500 KB (variablg)

6-13*

Mar 1/99






D3286
ERROR DETECTOR
OPERATION MANUAL

7.1 Interface Specification

7. EXTERNAL PRINTER

D3286 is equipped with Centronix specification printer interface for output to external printer.
Printer used as D3286 external printer must conform te Centronix specification and be able to print
alphanumeric and symbols from ASCIl code.
D3286 external printer interface outputs carriage return code (CR) and line feed code (LF) at end of
gach line. It does not send any othear control codes.
It cutputs measurement results displayed on front panel, error performance measurement results and
threshold EI/EFl measurement results in addition to error and alarm messages.
Output items are set with Bits 1 and 2 of DIP switch SW3 (@ in Figure 2-7) on rear panel; output type
is set with Bits 3 and 4 of same DIP switch. {See Table 3-18.)
7.1 Interface Specification
O Handshake
2-line handshake using *STROBE and BUSY signals.
@ Logic leve!
interface signal is equivalent to TTL level (i8255 or equivalent is used as LSI).
@ Connector

57-30360 36-pin plug connector (Amphenol) or equivalent {Minimize interface cable langth.)

@ Timing chart

DATA o o3 ==
L]

*STROBE

BUSY |
® Code

Available to print alphanumeric and symbol from ASCIl code. Printer with buffer memory is
recommended.
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7.2 Connector Pin Arrangement

7.2 Connector Pin Arrangement
Signat name | Pin No. Pin No. | Signal name
35 17 F-GND
34 \%jx 16 GND
GND 33 15
32 14
INIT 3 13 SLCT
GND (PE) 30 % 12 PE
GND {(BUSY) 29 % 11 BUSY
GND {ACKNLG) 28 E 10 *ACKNLG
GND (DATA 8) 27 % 9 DATA 8
GND (DATA 7) 26 25] [7] 8 DATA 7
GND (DATA 8) 25 7 DATA B
GND [DATA 5) 24 23] 6 DATA 5
GND (DATA 4) 23 5 DATA 4
GND (DATAS) | 22 4 DATA 3
GND (DATA 2) 21 é h 3 DATA 2
GND (DATA 1) 20 2 DATA
GND (*STROBE) 19 @/ 1 *STROBE

Figure 7-1 Printer Connector Pin Arrangement
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7.3 Explanation of Interface Signals

7.3  Explanation of Interface Signals

Table 7-1 Printer Interface Signal

PIN No. | Signal name | Signal direction Function

1 *STROBE QUTPUT Synchronizes for printer side to read DATA 1 to 8.

2 DATA 1 QUTRPUT Sends information from 1st to 8th bits of parallel data to

3 DATA 2 printer side.

4 DATA 3

5 DATA 4

6 DATA 5

7 DATA 6

8 DATA 7

9 DATA 8

10 *ACKNLG INPUT indicates being ready for next data after printer data
receive.

i1 BUSY INPUT Indicates that data cannot be received on printer side.

12 PE INPUT Indicates presence of paper an printer side.

13 SLCT INPUT Indicates whether printer side will connect equipment on
send side.

14 LInused

15 Unused

16 GND Signal ground

17 F-GND Frame ground (internally connected to signat ground)

18 Unused

19 GND Signal ground

to

30

31 HINET ouTPUT Initializes printer side.

32 Unusad

33 GND Signal ground

34 Unused

to

36
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7.4 Qperation Method

7.4 Operation Method

External printer can be operated from the timer clock/printer control section {Figure 2-5) on front panel
in same way as built-in printer.

BUSY lamp: Indicates the printer is in print or paper feed mode.
PRINT OUT key: Automaticalty prints measured data.

MANUAL PRINT key: Manually prints measured data.

ERROR PRINT key: Prints information at error/alarm occurrence and racovery,
PAPER FEED key:  Feeds paper.

For detailed operation method, see ltem (4-2) Printer conirol section in Section 3.2.1.
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7.5 Prini Qutput Format

7.5

Print Output Format

The following describes output data and output timing at each status change.

(M

Measurement data

Measurement data output format varies depending on measurement function, but basically as
follows:

hhhsd.ddddE + dd

or
hhhsddd.dddd%
or
hhhsdddddddd
hhh: 3- or 4-digit alphabet header indicating measurement function (— shows
space)
ERR .... Errorrate {3 digits)
ERC .... Error count (3 digits)
El— ..... Error interval (3 digits)
EFl ..... Error free interval (3 digits)
FRQ .... Frequency (3 digits)
FRC ..... Frame count (3 digits)
PFS ..... Power failure seconds (3 digits)
CES .... Clock error seconds (3 digits)
YES ..... Sync error seconds (3 digits)
TEl ..... Threshold error interval - digits
TEFI .... Threshold error free interval (3 digits)
ES-—- .... Error seconds (3 digits)
EFS ..... Error free seconds (3 digits)
DM— .... Degraded minutes {3 digits)
SES ..., Severely errored seconds (3 digits)
US— .... Unavailable seconds (3 digits)
s: Normally indicates space, asterisk () if measurement results overflow.

d.ddddE +£dd:  Measurement results in exponential format
ddd.dddd%: Measurement results in % format
dddddddd: Measurement rasults in integer format
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7.5 Print Quiput Format

(2) Time data
Time data is output in following format:

yy/mmy/dd hhinn:ss

yy:  Year 00 to 99
mm: Month 01 to 12
dd: Day 01 to 31
hh: Hour 00 to 23
nn: Minute 00 to 59
ss. Second 00 to 59

{3) Measurement start time data

When front panel PRINT OUT key (® in Figure 2-5) is ON, measurement start time is output
when measurement starts.

Table 7-2  Output Format of Measurement Start Time Data

Qutput timing Qutput format Contents

Measurement start *START Measurement start time
yy/mm/dd hh:nn:ss
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7.5 Print Output Format

(4)

Error, alarm data

When front panel PRINT QUT key (® in Figure 2-5) and ERROR PRINT key (® in Figure 2-

5) are ON, errorfalarm status, time and measurement results are output.

Table 7-3 Error, Alarm Data Cutput Format

Qutput timing

Cutput format

Contents

Sync error occurrence
(out of step)

SYNC ERROR
yy/mm/dd hhinn:ss

Sync error occurrence time

Sync error recovery
{after sync established)

SYNC RECOVERY
yy/mm/dd hh:nn:ss

Sync error recovery time

Clock error occurrence

CLOCK ERROR
yy/mm/dd hh:nn:ss

Clock error occurrence time

Clock error recovery

CLOCK RECOVERY
yy/mm/dd hhinniss

Clock error recovery time

Power failure recovery

POWER FAIL
yy/mm/dd hh:nn:ss

Power failure occurrence
time

POWER RECOVERY
yy/mm/dd hhinn:ss

Power failure recovery time

Sync error recovery, clock
error recovery, power faiture
recavery, and hit error
detection

ERR d.ddddE-dd
yy/mm/dd hh:nn:ss

1)

Error rate measurement
value and time

ERC d.ddddE +dd
yy/mm/dd hhinn:ss

D,

Error count measurement
value and time

El ddd.dddd%
yy/mm/dd hh:nn:ss

Error interval measurement
value and time

EFl d.ddddE +d
yy/mm/dd hh:nn:ss

Error free interval
measurement vatue and time

FRQ ddddd.dddE + 6
yy/mm/dd hh:nn:ss

1

Freguency measursment
value and time

FRC d.ddddE + dd
yy/mm/dd hhinn:ss

1, 2)

Frame count measurement
value and time

1) When bit error is detected, only one measurement result is output according to set

measurement function and display type.

2)  Frame count can be measured only when pattern mode is FRAME and mseasurement

time mode is FR TIME or FR INTV.
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7.5 Print Qutput Format

Data in manual print mode

Only one measurement result is output according to set measurement function and display

type when front panel MANUAL PRINT key (@ in Figure 2-5) is depressed.
In this case, character M is added following time data.,

Table 7-4 Data Output Format in Manual Print Mode

Output timing

Cutput format

Contents

MANUAL PRINT key
depressed

ERR d.ddddE-dd
yy/mm/dd hh:nn:ss M

Etror rate measurement
value and time

ERC d.ddddE +dd
yy/mm/dd hh:nniss M

Error count measurement
value and time

El ddd.dddd%
yy/mm/dd hhinniss M

Error interval measurement
value and time

EFl d.ddddE +d
yy/mm/dd hh:nniss M

Error free interval
measurement value and time

FRQ ddddd.ddgE +6
yy/mm/dd hh:nn:ss M

Freguency measurement
value and time

FRC d.ddddE +dd 2)
yy/mm/dd hh:nn:ss M

Frame count measurement
value and time

2) Frame count can be measured only when pattern mode is FRAME, and measurement

time mode is FR TIME or FR INTV.
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7.5 Print OQuiput Format

(6) Data at measurement completion

When front panel PRINT OUT key ( ® in Figure 2-5) is ON, measurement start time,
measurement completion time, measurement condition summary, and final measurement
results are output when measurement is completed.

Table 7-5 Data Output Format at Measurement Completion

Qutput timing Qutput format Contents
Measurement completion | *START Measurement start time

yy/mm/idd hhinn:ss

*STOP Measurement completion time
yy/mméidd hhinn:ss

PRBS nn m/m 3) 1 Summary of measurement

mmmmm ggg eeeee conditions {PRBS)

WORD HITIT) 3) | Summary of measurement

mMMmmm ggg eeeee conditions (WORD)

FIRAM ffff rr bbbbb 3 | Summary of measurement
mmmmm ggg eeeee conditions {(FRAME)

ERR d.ddddE-dd Error rate measurement results

ERC d.ddddE +dd 4

Error count measurement resulis

>E-d Threshold of EVEF] measuremeant

El ddd.dddd% 4) | Error interval measurement
results (% format)

EFl d.ddddE+d 4) | Error free interval measurement
results (interval count format)

FRQ ddddd.dddE +86 Frequency measurement resulis

FRC d.ddddE +dd 2} | Frame count measurernent
resulis

PFS d.ddddE +d Power failure duration (sec.)

CES d.ddddE +d Clock error duration (sec.)

YES d.ddddE +d Sync error duration (sec.)

2)  Frame count can be measured only when pattern mode is FRAME, and measurement
time mode is FR TIME or FR INTV,

3) Summary of measurement conditions is as follows:
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[t pattern mode is pseudo random:
PRBS nn m/m
nr; No. of steps 7, 9, 10, 11, 15, 23, 31
m/m;  Mark ratio 0/8, 1/8, 1/4, 1/2, 8/8, 7/8, 3/4, 1/2B

If patter mode is WORD:
WORD I 1i11F]
[1ET1 1 Pattern length 0000001 to 8388608 (bits)

If pattern mode is FRAME:
FRAM ffff rr bbbbb

ffff; Frame count 0001 to 8132 (frames)
re: Single frame length 01 to 16 {rows)
bbbbb: Single row length 00001 to 32768 (bytes)

Measurement mode, etc.
mmmmm ggg eeeee
mmmmm:  Measurement time mode

NORML ...... NORMAL
FTIM ... Frame time {(FR TIME)
FANT . ...... Frame interval (FR INTV)
BURST ...... BURST
qag: Gate control
INT ... ... INTERNAL
EXT ........ EXTERNAL
ceeee: Error measurement made
OMISN .. .... OMISSION
INSRT ....... INSERTION
TOTAL .. .... TOTAL
OVRHD ...... COVERHEAD
PAYLD ...... PAYLOAD
SPFLD ..., .. SPECIFIC FIELD
OTFLD ...... Other than specific field (OTHER FIELD)
ALL ..o All fields {ALL)

4)  For measurement results output formals of error count, error interval, and error free
interval, only one format is output according to display type set at that time.
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(7)

Threshold EI/EFI measurement data

Results of threshold EVEFI (T-EIVT-EFl) measurement are output when measurement is
completed if front panel PRINT OUT key (® in Figure 2-5) and PRINT OUT DATA - T-EVEFI,
rear panel DIP switch SW3 (Figure 2-7) are ON (Bit 1 of in Figure 2-7 is 0 {(OFF)). Rear
panel DIP switch is read only when the D3286 power is turned on.
turn off the power, wait 5 seconds or more, then turm on the power.

If any setting is modified,

Table 7-6 Output Format of Threshold EIVEFI Measurement Data

Output timing

QOutput format

Contents

Measurement completion

>E-d

8}

Thrashold

TEl ddd.dddd% 5, 6)

T-El measureament results

{% format)

TEFI d.ddddE +d 5, 6)

T-EFI measurement results
(interval count format)

BY  For threshold and corresponding measurement results, 8-step values are output
according to settings of DIP switch SW2 Bits 6 to 8 (@ in Figure 2-7) on rear panel.

SW2hit8,7,8= 0(0OFF), 0

N),
)

(
1(0
1O
1 (ON
0 (
0 (
0(
1 (ON

(OFF), 0 {OFF)

0 (OFF), 1 (ON)

, 1 {ONj), ¢ (OFF)
.1 {ON), 1 (ON) .....
), 0 (OFF), 1 (ON) .. ..
(ON), 0 (OFF) .. ..
), {ON}), 1 (ON) .. ..
0 (OFF), 0 (OFF) .. ..

>1E-3 to
>1E-3 to
>1E-3 to
>1E-3 to
>1E-4 to
>1E-5 to
>1E-6 to
>1E-7 to

=1E-9
=1E-9
=1E-9
=1E-9
=1E-10
=1E-11
=1E-12
Z1E-13

8) For T-El and T-EFI measurement results, either one output format is used according to
OUTPUT FORMAT - T-EVEFI set by DIP switch SW3 Bit 3 (& in Figure 2-7) on rear

panel.

SW3 bit3= 0 (OFF) .........
1TON) ...,

Exponential forrnat {interval count)
Fixed point format (%)
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{8) Error performance measurement data

Error performance measurement results are output when measurement is completed if front
panel PRINT OUT key (® in Figure 2-5} and PRINT OUT DATA - ERROR PERFORMANCE,
DIP switch SW3 on rear panel, are ON (Bit 2 of @ in Figure 2-7 is 0(OFF)). Rsar pansl DIP
switch is read only when D3286 power is turned on. If any setting is modified, turn off the
power, wait 5 seconds or more, then turn on the power.

Table 7-7 QOutput Format of Error Performance Measurement Data

Output timing Output format Contents

Measurement completion | ES ddd.dddd% 7) | ES measurement results (fixed

point format; %)

EFS d.ddddE +d 7) | EFS measurement results
{exponential format: sec., min.)

PDM>E-d SES/US>E-d8) | Threshold

DM ddd.dddd% 7, 8) | DM measurement results (fixed
point format: %)

SES d.ddddE +d 7,8} | SES measurement results
(exponential format: sec., min.)

US d.ddddEk +d 7, 8) | US measurement results
{exponential format: sec., min.)

For ES, EFS, DM, SES, and US measurement results, one cutput format is used
according to QUTPUT FORMAT - ERROR PERFORMANCE set by DIP switch SW3 Bit
4 (@ in Figure 2-7) on rear panel.
SW3bitd= 0(OFF) ......... Exponential format
(ES, EFS, SES, US: No. of seconds,
DM: No. of minutes)
1TON) .......... Fixed point format
{ES, EFS, SES, US, DM: %)

Threshold and corresponding measurement results are cutput according to settings of
DIP switch SW3 Bits 5 and 6 (& in Figure 2-7) on rear panel.

SW3 bit 8, 5= 0 (QOFF), 0 (OFF) ... .. SES, US: [E-3, DM: 1E-6
1(ON), 1 (ON) ....... SES, US: IE-3, DM: 1E-6
0 (OFF), 1 (ON) . ..... SES, US: IE-4, DM: 1E-8
1 (ON), 0 (OFF) ...... SES, US: IE-5, DM: 1E-10
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8.1 Measurement Related Display

8. MESSAGE DISPLAY

This chapter describes the meaning of and operator response to messages displayed on the front

panel.

8.1

Measurement Related Display

Special messages related to measurement operation are displayed on measurement result indicator
(® in Figure 2-4) on the front panel.

Tabie 8-1 Measurement Related Message Display
Display Meaning
Clock Error Displayed when clock input amplitude is
" }_ = E o insufficient or frequency is too low.
Sync Error Displayed when pattern sync is out of step.

p—

LI [
11

I
i
9
-

Halt Displayed before measurement start and when
Lo i i
- H L ;._.. no data is provided.
Busy Displayed until first measurement results are
:_| L El l_: displayed after measurement start.
Search Displayed while auto search is in execution.
- ~
S chHrLh
Not Found Displayed when optimum value cannot be found

oo -

-|'I

[ S T

by auto search.

Frequency Error

S

[

Displayed when an atternpt was made to start
measurement with the setting cutside of the
condition of (k) in (3) of Section 3.2.1, or the
input frequency fell outside of the above
condition during the measurement,

8-1
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8.2 MPU Error Display

This section describes error display when MPU (microprocessor unit) for D3286 internal control
operates abnormally. This error is displayed on pattern length/address indicator (® in Figure 2-3) of
pattern setting section on front panel. If this error is displayed, turn off the D3286 power, wait 5
seconds or moare, then turn on the power while pressing PATTERN DATA - 2nd key of pattern setting
section {® in Figure 2-3).

Keep pressing PATTERN DATA - 2nd key until initial is displayed on the file No. indicator of file
operation section on the front panel (U in Figure 2-6). This operation sets D3286 to initial state.
Initial parameter values are same as those set by GPIB program code "Z" (see Section 5.12.1).
GPIB device address is initialized to 8.

Error code 0005 indicates that contents of memory storing set parameters are lost. If it is displayed,
D3286 is initialized in same way as D3286 power is turned on with FATTERN DATA - 2nd key
depressed on pattern setting section.

If an MPU error is frequently displayed, that indicates the MPU has failed. Contact ATCE
{ADVANTEST Customer Engineering), nearest ADVANTEST sales office, or agency. Also inform
them of displayed error code (4-digit numeric). See the back of this document for location and
telephone No. of ADVANTEST offices and agencies.

Display format: = [ Im XXXX

-

Error code {4-digit numeric)

Error code Contents

0001 to 1717 | Abnormal memory

8000 or more | Abnormal MPU peripheral circuit
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8.3 Low Battery Display

When D3286 power is turned on if the following is displayed on pattern length/address indicator of
front panel pattern setting section {@in Figure 2-3), the voltage of memory backup NiCd battery is low
and previous set parameters have been lost. This low battery indication is displayed for several
seconds, and then normal operation subsequently resumes.

I |

L oo F{ [

In this case, Initial is displayed on file No. indicator of the front panel file operation section (D in
Figure 2-8) and D3286 is set to initial state. Parameter initial values are same as those set by
program code "Z" (see Section 5.12.2). GPIB device address is initialized to 8. To charge to full
charge condition from low battery state, turn on D3286 power continuously for 12 hours or more.

If low battery indication is still displayed after sufficient charging, the baftery has failed and requires
replacement. Contact ATCE, nearest ADVANTEST sales office, or agency. See the back of this
document for location and telephone No.
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8.4 File Error Display

This section describes floppy disk error messages displayed on file No. indicator of front panel file

operation section (D in Figure 2-6).

Table 8-2 Floppy Disk Related Error Message (1 of 2)

Error message Meaning Operator responss
Disk Error Disk is not loaded. Check that disk is fully
= - Disk is not correctly inserted.
0 T T [ formatted. Check that disk is either 720
Disk cannct be formatted. KB, 1.2 MB, or 1.4 MB and
MS-DOS formatted.
Reformat or replace disk
according to situation.
Protected Disk is write-protected. Cancel disk write protect
- V- | (slide notch to close hole).
[ M o R ol s e ot
Disk Eull Disk is full, no space to write Delete unnecessary fites.
— — file. Replace disk.
|
o 1S cF L L
File Error File is specified as write Check file attribute using a
- i = protect, cannot be resaved or PC.
N [ S crr deleted. Cancel write protect attribute.
Type Error File type name and contents Check whether file extension
= = - do not match each other. has been changed. If
C 17 [ . changed, correct it.
Data Error Data read from file has error. Retry data read.
= ~ If error still occurs after retry,
U A e - delete that file which cannot
be used.
Not Found File with specified file type Check whether file type and
Lo [ and No. cannot be found. No. are correct. If incorrect,
[ R T e s (T O o specify file type and/or No.
again.

8-4
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Table 8-2 Floppy Disk Related Error Message (2 of 2)

Error message

Meaning

Operator response

Already Specified file already exists Execute RESAVE if it may be
= =N T and cannot be saved. overwritten,

(1 700 SO N O S | Specify other file No. if not
overwritten.

No Data No measurement was Save or resdve after

J oL o performed, no data exists and measurement.
n d O T S measurement results cannot
be saved or resaved.

Diff. Length Set pattern length and file To execute pattern read, light
|‘= I V- pattsm rI:eng;[{h different from painter in upper left portion of
- 1 I i each other during using DIGIT ke :

ALTERNATE pattern read. Zm d dgpress EXEyk(e )
Different length message on d I: ht
upper stage is displayed for TO. stopl pattern rlea - 9!
Load y n approx. 1 second and 1t is pointer in upper left portion of
n and depress EXE key.
] o S - subsequently changed to
- o -l ” lower stage display Load ny
on left side.
Initial D3286 has been set to initial See Sections 3.2.1 (B) Initial
( - = state {not file error). State Setting, 5.12.2 Set
[ Y T S T B Parameter Initialization, 8.2
MPU Error Display, and 8.3
Low Battery Display.

Length Error The pattern length exceeds Specify another file whose
\ - 4M bits when reading the pattern length is 4M
[ i c Qo ALTERNATE pattern. (4104304) bits or less.

Read the file with
ALTERNATE turned off.
Default D3286 was set to the initial Refer ta Section 5.12.2,
I - &5 11 state by the "Z" command "Initialization of Set
(e e Ll I program message (this is not Parameters."”
a file error).

Cancel The file operation was Refer to (5-1), "File operation
- O = cancelled (this is not a file section” of Section 3.2.1.

(SR N N I S i A error),
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8.5 Displays Relating to Delay Lines

If variation in the absolute value of the value displayed in the delay setting section (@ in Figure 2-2)
exceeds the tolerance, control is passed to the self-calibration routine automatically and "CAL" is
displayed for up to 12 seconds.

EH L

At this time, the upper and lower limits are checked by the upper and lower limit detection function. if
an error is detected, the following error message is displayed.

i i

If this message is displayed, contact ATCE (Advantest Customer Engineering), our sales office
nearby, or your sales representative. Location and phone number of ATCE and sales offices are
printed on the back cover of this manual.

While this message is displayed, the delay value setting knob does not operate. Turn off the power,
wait for at least five seconds, and then turn the power back on. If the error is recovered, the above
erraor message disappears and the knob becomes operative; otherwise, the two messages are

displayed again.
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9. CONFIRMATION OF FUNCTION AND SPECIFICATION

This chapter describes how to check the functions and specifications of the D3286 error detector
using the 03186 pulse pattern generator.

9.1  Confirming Measurement Functions

9.1.1

(1)

Connection and Basic Settings of the D3186 and D3286

Connect the following connectors with a cable.

Connect CLOCK2 QUTPUT on the D3186 front panel to CLOCK INPUT on the D3286 front
panal

Connect DATA QUTPUT on the D3186 front panel to DATA INPUT on the D3286 frent panel
Connect GPIB on the D3186 rear panel to GPIB on the D3286 rear panel

Make the following D3186 panel settings.
CLOCK RATE: Any frequency
QUTPUT MODE - DATA: TOOV
DATA OFFSET MODE:  MIDDLE

DATA OFFSET: -0.50 V
DATA AMPLITUDE: 1.00 Vp_p
DATA C - P ADJ: OFF
ERROR ADDITION: OFF
GP-IB MASTER: ON

Make the following D3286 pane! settings.
TERMINATOR - CLOCK: TO OV
TERMINATOR - DATA: TOOV

INPUT POLARITY: NORMAL (INVERSE for testing DATA output of the D3186)
THRESHOLD LEVEL:  -0.500 V

MEASUREMENT: ERRCR RATE

MEASUREMENT MODE: TOTAL

CURRENT DATA: ON

IMMEDIATE: ON

MEASUREMENT TIME:  NORMAL

EXTERNAL GATE: OFF {INT)

AUTO SYNC: ON
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BUZZER - DATA: ON
BUZZER - ALARM: ON
TIMER MQODE: UNTIMED
GP-IB SLAVE: ON

Checking the Frequency

Make the following D3286 panel settings.
MEASUREMENT: FREQ (MHz)

Prass the START key on the D3285 panel to start measurement.
if the value which is almost the same as the frequency set with D3186 CLOCK RATE is
displayed on the D3286 measurement result indicater, the frequency is evaluated as normal.

Checking the PRBS Pattern

Make the following D3186 panel settings.
PATTERN MODE: PRBS

PRBS 2N-1; Arbitrary

MARK RATIC: 1/2

Make sure that the settings on the pattern setting section of the D3286 error detector are the
same as those of the D3186 pulse pattern generator.

Make the following D3286 panel settings.
MEASUREMENT: ERROR RATE

Press the AUTO SEARCH key on the D3286 panel. The optimum threshold level of data entry
and the optimum delay amount of clock input are searched for automatically. During the
search operation, the following message is displayed on the measurement result indicator.

— j—

[ il Lt
S E M- LR
When the optimum value is found, this message disappears.

Press the START key on the D3286 panel to start measurement.
If the measurement result of error rate is 0.0000E-x (x depends on the candition), the PRBS
pattern is evaluated as normal.

Make the following 031886 panel settings.
ERROCR ADDITION: REPEAT 1x10-4
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9.1.4

Make sure that the DATA ERROR indicator of the D3286 goes on, the buzzer sounds, and
the measurement result of the error rate becomes approx. 1.0000E-4.

Make the following D3186 panel settings.
ERROR ADBDITION: OFF

Make. sure that the measurement result of the error rate is 0.0000E-x (x depends on the
condition) even if the following settings of the 3186 are changed.

PRBS 2N-1: Arbitrary

MARK RATIO: 1/8 to 7/8

However, when the above settings are changed, a SYNC ERROR occurs and measurement
is canceled.

If the SYNC ERROR is recovered, measurement result becomes zero; otherwise, press the
AUTO SEARCH key on the D3286 panel.

Checking the WORD Pattern

Make the following D3186 panel settings.
PATTERN MODE: WORD

ALTERNATE: CFF

POLARITY: Arbitrary
PATTERN LENGTH:  Arbitrary
Pattern : Arbitrary

Using the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3186 pulse pattern generator.

Make the following D3286 panel settings.
MEASUREMENT: ERROR RATE

Press the AUTO SEARCH key on the D3286 panal. The optimum threshold level of data entry
and the optimum delay amount of clock input are searched for automatically. During the
search operation, the following message is displayed on the measurement resuit indicator.

D — i — Ll

SR B

When the optimum value is found, this message disappears.
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If the contents of the pattern set in step (1} (ratio of 0s to 1s) is too large or too small, no
optimum value is found and the following message is displayed on the measurement result
indicator.

- - - = _ -
TR R o v I TN o

In this case, change the contents of the pattern so that the marking ratio (ratio of 1s to alt
bits) falls within 1/8 to 7/8.

Press the START key on the D3286 panel to start measurement.
If the measurement result of error rate is 0.0000E-x (x depends on the condition), the WORD
pattern is evaluated as normal.

Make the following D3186 panel settings, then make surs that the measurement result of
error rate is 0.0000E-x (x depends on the condition}.

POLARITY: Arbitrary
PATTERN LENGTH:  Arbitrary
Pattern : Arbitrary

However, when the above settings are changed, a SYNGC ERROR occurs and measurement
is canceled.

If the SYNC ERROR is recovered, measuremeant result becomes zero; otherwise, press the
AUTC SEARCH key on the D3286 panel.
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9.2 Checking Specifications

This section discusses the procedure for checking output waveform of the D3286 using an
oscilloscope. Prepare an oscilloscope with calibrated an input impedance of 50 & and a bandwidth
which is wide enough with respect to waveforms under measurement. For example, to observe data
maonitor output waveform with 12 Gb/s, an oscilloscope with a bandwidth of at least 20 GHz (40 GHz
ideally) is required.

Use the supplied coaxial cable to connect the D3286 and an oscilloscope and a connector adapter as
required.

See section 9.1.1 for details on connection of the D3186 and the D3286 and their basic settings.

9.2.1 Checking the 1/32 CLK TRIGGER Output Signal

This section describas the procedure for checking the 1/32 CLK TRIGGER (1/32-dividing clock)
signal.
The 1/32 CLK TRIGGER signal is output from the TRIGGER OUTPUT connector on the front
panel.

(1) Make the following oscilloscope settings:

Input impedance: 50 &

Input coupiing: bC

Vertical scale: 0.5 V/div

Vertical offsat; -0.5 V (center voltage)
Horizontal scale: 5 ns/div

Trigger mode: AUTO

Trigger source: CH1

Trigger coupling: DC

Trigger input impedance: 50 &

Trigger level: 0.5V

{2) Make the following D3186 panel settings.

RATE: 12000 MHz
PATTERN MODE: PRBS
PRBS 2N-1: Arbitrary
MARK RATIO: 1/2

Using the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3188 pulse pattern generator.

(3) Make the following D3286 panel settings.
TRIGGER QUTPUT: 1/32 CLK
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9.2 Checking Specifications

9.2.2 Checking the PATTERN TRIGGER Qutput Signal

(a)

Connect the TRIGGER OUTPUT connector (@ in Figure 2-2) on the D3286 panel and the
CH1 input connector of the oscilloscope.

If the waveform on the ¢scilloscope is a square wave which is similar to the one shown in

Figure 9-1, the 1/32 CLK TRIGGER signal is evaluated as normal.

—>—<— 2,67 s

ovz0o2V

................ V202V

Figure 8-1 Waveform of the 1/32 CLK TRIGGER Output

Signal (f = 12000 MHz)

This section describes the procedure tor checking the PATTERN TFIIGGER {pattern
synchronization) signal.
The PATTERN TRIGGER signal is output from the TRIGGER OUTPUT connector on the front

paneal. The period of this signal depends on the pattern mode.

Checking the PATTERN TRIGGER output in the pseudo-random (PRBS) mode

{1

Make the following oscilloscope settings:

Input impedance:
Input coupiing:
Vertical scale:
Vertical offset:
Horizontal scale:
Trigger mode:
Trigger source:
Trigger coupling:

Trigger input impedance:

Trigger level:
Trigger polarity:

50 &
DC

0.5 Vidiv
-0.5 V (center voltage)
5 ns/div
AUTO
CH1

DC

50 &
0.5V
Rising

9-6
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9.2 Checking Specifications

(2)

Make the following D3186 panel settings.

RATE: 12000 MHz
PATTERN MODE: PRBS
PRBS 2N-1; 23

MARK RATIO: 1/2

Using the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3186 pulse pattern generator.

Make the following D3286 panel settings.
TRIGGER QUTPUT: PATTERN

Connect the TRIGGER OUTPUT connector (@ in Figure 2-2) on the D3286 panel and the
CH1 input connector of the oscilloscope.

Press the AUTO SEARCH key ¢n the D3286 panel. The aoptimum threshold level of data entry
and the optimum delay amount of clock input are searched for automatically. During the
search operation, the following message is displayed on the measurement result indicator.

~ctHr L H

When the optimum value is found, this message disappears.

if the waveform on the oscilioscope is a square wave which is similar to the one shown in
Figure 9-2, the PATTERN TRIGGER signai is evaluated as normal.

The pulse width is represented by the following exprassion.

PATTERN TRIGGER pulse width {(PRBS}) = 32 + (Clock frequency)

If the number of triggers supplied to the oscillator is low and the observed waveform is faint,
set a longer time (DISPLAY TIME or PERSIST TIME) of the oscillator.

................................................ OViO-EV

.......................... 1vVi02V

i 2.67 N

Figure 9-2 Waveform of the PATTERN TRIGGER Output
Signal (f = 12000 MMz, 5 ns/div)
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9.2 Checking Specifications

(7) Make the following oscilloscope setting.
Horizontal scale: 5 ms/div
(Leave other settings unchanged.)

{8) If the waveferm on the oscilloscope has the period shown in Figure 8-3, the PATTERN
TRIGGER signal is evaluated as normal,
The period is represented by the following expression.
"PATTERN TRIGGER pericd (PRBS) = (2MN-1)x 32 + (Clock frequency)
However, N is the PRBS step number. In case of N<15, the WORD equation is applied 1o it.

If the number of triggers supplied to the oscillator is low and the observed waveform is faint,
set a longer time (DISPLAY TIME or PERSIST TIME) of the oscillator.

...................................... EEEEE TR 0 Vio-z V

.............. V02V

 §
PO
n
I
3
@

Figure 9-3 Waveform of the PATTERN TRIGGER Output
Signal (PRBS, N = 23,1 = 12000 MHz, 5 ms/div)

(by  Checking the PATTERN TRIGGER output in the WORD mode

(1) Make the following oscilloscope settings:

Input impedance: 50 &
Input coupling: DC
Vertical scale: 0.5 Vidiv
Vertical offset: -0.5 V (center voltage)
Horizontal scale: 5 ns/div
Trigger mode: AUTO
Trigger source: CHA1
Trigger coupling: DC
Trigger input impedance: 50 &
Trigger level: 0.5V
Trigger polarity: Rising
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9.2 Checking Specifications

(2)

Make the following 3186 panel settings.

RATE: 12000MHz
PATTERN MODE: WORD
POLARITY: NORMAL
ALTERNATE: OFF

Group : PATT DATA
EDIT: ON

ITEM: PATTERN LENGTH
Pattern Length (PL). 3 {bits)
ITEM: ADDRESS
Address: 0

Pattern: 010

Using the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3186 pulse pattern generator.

Make the following D3286 panel settings.
TRIGGER OQUTRUT: PATTERN

Connect the TRIGGER QUTPUT connector (@ in Figure 2-2) on the D3286 panel and the
CH1 input connector of the oscilloscope.

Press the AUTO SEARCH key on the D3286 panel. The optimum threshold level of data entry
and the optimum delay amount of clock input are searched for autormatically. During the
search operation, the following message is displayed on the measurement result indicator.

[ | o
I = I I
When the optimum value is found, this message disappears.

If the waveform on the oscilloscope is a square wave which is similar to the one shown in
Figure 9-2, the PATTERN TRIGGER signal is evaluated as normal.

The pulse width is represented by the foliowing expression.

PATTERN TRIGGER pulse width (WORD) =32 + {Clock frequency)

Make the following oscilloscope setting.

Horizontal scale: 20 ns/div
{Leave other settings unchanged.)
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(8y If the waveform on the oscilloscope has the period which is similar to the one shown in Figure
9-4, the PATTERN TRIGGER signal is evaluated as normal.
The period is represented by the following expression.
PATTERN TRIGGER period (WORD) = (Least common multiple of the pattern length and

256) X N + (Clock frequency)
(N = 2 when the pattern length is 3 bits.)

.......................................... OViO2V

........................ T V+0.2V

< 128 ns

Figure 9-4 Waveform of the PATTERN TRIGGER Output Signal
(WORD, PL = 3, f = 12000 MHz, 20 ns/div)

9.2.3 Checking the CLOCK MONITOR OQutput Signal

This section describes the procedure for checking the CLOCK MONITOR signal.
The CLOCK MONITOR signal is output from the CLOCK MONITOR OQUTPUT connector on the front

panet.

(1) Make the following oscilloscope settings:

Input impedance:
Input coupling:
Vertical scale:
Vertical offset:
Horizontal scale:
Trigger mode:
Trigger source:
Trigger coupling:

Trigger input impedance:

Trigger level:

50 O

DC

0.5 Vidiv

0 V (center voltage)
20 ps/div

AUTQ

EXTERNAL

DC

50 0

0.5V
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9.2 Checking Specifications

(2)

Make the following D3186 pansl settings.

RATE: 12000 MHz
PATTERN MODE: PRBS
PRBS 2N-1; Arbitrary
MARK RATIO: 1/2

TRIGGER OUTPUT: 1/32 CLK

Llsing the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3186 pulse pattern generator.

Connect the TRIGGER OUTPUT connector on the D3186 panel and the trigger input
connector of the cscilioscape.

Connect the CLOCK MONITOR connector {® in Figure 2-2) on the D3286 panel and the CH1
input connector of the oscilloscope.

If the waveform on the oscilloscope is a square wave which is similar to the one shown in the
upper half of Figure 9-5, the CLOCK MONITOR signal is evaluated as normal.

CLOCK MONITOR

DATA MONITOR

i<~ 83,3 ps

Figure 9-5 Waveform of the CLOCK MONITOR and DATA MONITOR
Qutput Signals (f = 120600 MHz)
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8.2 Checking Specifications

9.2.4

Checking the DATA MONITOR Output Signal

This section describes the procedure for checking the DATA MONITOR output signal.
The DATA MONITOR signal is output from the DATA MONITOR QUTPUT cennector on the front

panel.

(1

Make the following oscilloscope settings:

Input impedance: 500

Input coupling: DC

Vertical scale: 0.5 V/div

Vertical offset: 0 V (center voltage)
Horizontal scale: 20 ps/div

Trigger mode: AUTO

Trigger source: EXTERNAL

Trigger coupling: DC

Trigger input impedance: 50 0

Trigger level: -0.5V

Make the following D3186 panel settings.

RATE: 12000 MHz
PATTERN MODE: PRBS
PRBS 2N-1: 23

MARK RATIO: 1/2

TRIGGER OUTPUT: 1/32 CLK

Using the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3186 pulse pattern generator.

Connect the TRIGGER OUTPUT connector (@ in Figure 2-2) on the D3186 panel and the
trigger input connector of the oscilloscope.

Connect the DATA MONITOR connector (©® in Figure 2-2) on the D3288 pansi and the CH1
input connector of the oscilloscope.

Press the AUTO SEARCH key on the D3286 panel. The aptimum threshold level of data entry
and the optimum delay amount of clock input are searched for automatically. During the
search operation, the following message is displayed on the measurement result indicator.

[ S
- I

- t1
When the optimum value is found, this message disappears.

g9-12 Apr 14/00



D3286
ERROR DETECTOR
OPERATION MANUAL

9.2 Checking Specifications

(8} If the waveform on the oscilloscops is an gye pattern which is similar to the one shown in the
lower half of Figure 9-5, the DATA MONITOR output signal is evaluated as normal.
However, the relationship between phases of the CLOCK MONITOR and DATA MONITOR
signals depends on the delay setting.

9.2.5 Checking the DIRECT ERROR Output Signal

This section describes the procedure for checking the DIRECT ERROR output signal.
The DIRECT ERROR signal is output from the DIRECT ERROR OUTPUT connector on the rear
panel.

(1) Make the following oscilloscope settings:

input impedance: 50 &
Input coupling: DC
Vertical scale: 0.5 V/div
Vertical offset: -0.5 V (center voltage)
Horizontal scale: 5 ns/div
Trigger mode: AUTO
Trigger source: CH1
Trigger coupling: bC
Trigger input impedance: 50 Q)
Trigger level: 0.5V
Trigger polarity: Rising

(2) Make the following 3186 panel settings.

RATE: 1000 MHz
PATTERN MODE: PRBS
PRBS 2N-1: 23

MARK RATIO: 1/2

ERROR ADDITION: REPEAT 1x10-4

Using the master slave function, make sure that the settings on the pattern setting section of
the ©3286 errcr detector are the same as those of the D3186 pulse pattern generator.

(3} Connect the DIRECT ERROR OUTPUT connector (@& in Figure 2-7) on the 03286 panel and
the GH1 input connector of the oscilloscope.
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{4) Press the AUTO SEARCH key on the D3286 panel. The optimum threshold level of data entry
and the optimum delay amount of clock input are searched for automatically, During the
search operation, the following message is displayed on the measurement result indicator,

[ e I s |
T T I

When the optimum value is found, this message disappears.

(8) If the waveform on the oscilloscope is a square wave which is similar to the one shown in
Figure 9-6, the DIRECT ERROR output signal is evaluated as normal.

.......................... -TV4D.3V

—>—— 16 ns

F'igure 9-6 Waveform of the DIRECT ERRCR Qutput Signal
(f = 1000 MHz, 5 ns/div)

9.2.6 Checking the STRETCHED ERROR OQutput Signal

This section describes the procedure for checking the STRETCHED ERROR output signal.
The STRETCHED ERROR signal is output from the STRETCHED ERRQOR OUTPUT connector on the
rear pansl.

{1) Make the following oscilloscope settings:

Input impsdance: 50 &

Input coupiing: DC

Vertical scale: 2 Vidiv
Vertical offset: +2 V (center voltags)
Horizontal scale: 55 ns/div
Trigger mode; AUTO

Trigger source: CHA

Trigger coupling: DC

Trigger input impedance: 500 Q or more
Trigger level: +15V
Trigger potarity: Rising
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(2)

Make the following D3188 panel settings.

RATE: 1000 MKz
PATTERN MODE: PRBS
PRBS 2N-1: 23

MARK RATIO: 1/2

ERROR ADDITION REPEAT 1x10-4

Using the master slave function, make sure that the settings on the pattern setting section of
the D3286 error detector are the same as those of the D3186 pulse pattern generator.

Connect the STRETCHED ERROR QUTPUT connector (& in Figure 2-7) on the D3286 panel
and the CH1 input connector of the oscilloscope.

Press the AUTO SEARCH key on the D3286 panel. The optimum thresheld level of data entry
and the optimum delay amount of clock input are searched for automatically. During the
search operation, the following message is displayed on the measurement result indicator.

SERTC

[

Whan the oplimum value is found, this message disappears.

If the waveform on the oscilloscope is a square wave which is similar to the one shown in
Figure 9-7, the STRETCHED ERROR output signal is evaiuated as normal.

2Vtos YV

0Vic 0.8V

——*—-——4—— 100 ns

Figure 9-7 Waveform of the STRETCHED ERROR Output
Signal {f = 1000 MHz, 50 ns/div)
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9.3 Calibration

9.3 Calibration

ADVANTEST Calibration Center takes on the task of calibrating the user’s instrument. ADVANTEST
recommends that the instrument be calibrated once a year. For details on calibration, contact
ADVANTEST sales offices.
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10.7 QOperating Frequency

10. SPECIFICATIONS

10.1 Operating Frequency

® QOperating frequency range: 150 MHz to 12 GHz

150 MHz to 12.5 GHz (Option 72)

10.2 Measurement Functions

® Basic measurement funclions: Simultanepous measurement with six functions, selective display

of one function
Errar rate measurement
Error count measurement
Error interval measurement
Error free interval measuremant
Frequency measurement
Frame count measurement;
Frame count measurement is possible when the pattern mode is FRAME, the payioad format
is WORD or PRBS, and the measurement time mode is FR.TIME or FR.INTV.

Display farmat: Simultaneous measurement
Error rate measurement {Fixed to one type.) ‘
Exponential format; Displays the ratio of the error bit count to the input bit count, with a
mantissa of up to five digits and an exponent part.
Error count measurement (One out of two types is selected and displaysd.)

Expcnential format; Displays the error bit count, with a mantissa of up te five digits and an
axponent part.
integer format; Displays the lowest eight digits of the error bit count, with an integer.
Error interval measurement {One out of two types is selected and displayed.)
% format; Displays the ratio of the error interval count to the measured interval

count, in the form of percentage with an integer part of up to three
digits and four decimal places.

interval count format;, Displays the error interval count, with a mantissa of up to five digits
and an exponent patt.

Error free interval measurement (One out of two types is selected and displayed.)

% format; Displays the ratioc of the error free intarval count to the measured
interval count, in the form of percentage with an integer part of up 1o
three digits and four decimal places.

Interval count format; Displays the error free interval count, with a mantissa of up to five
digits and an exponent part.
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10.2 _Measurement Functions

Frequency measurement (Fixed tc one type.)
Fixed-decimal format; Displays the frequency of the input clock in MHz unit, with an integer
part of up to five digits and three decimal placas.
Frame count measurement (Fixed to one type.)
Exponential format; Displays the value obtained by converting the input bit count into the
frame count, with a mantissa of up to five digits and an exponent part.

Measurement display range :

Error rate measurement; 0.0000 = 10-18 tp 9.9999 X 10-1

Error count measurement; 0. x 100 to 9.9999 x 1018 (Exponential format)
0 to 99999999 {Integer format)

Error interval measurement; 0.0000% to 100.0000% (% format)

0. X 100 to 4.2949 X 109 (interval format)
Error free interval measurement;  0.0000% to 100.0000% (% format)

0. X 100 {0 4.2949 X 109 (Interval format)
Frequency measurement; 150.000 MHz to 12800.000 MHz (Without overflow display)
Frame count measurement; 0. x 109 to 98,9999 x 1018

Error measurement mode: Three groups can be selected, thres types can be measured at the
same time for each group, one type is selected and displayed
Omission/insertion group

OMISSION; Displays the measured value for an OMISSION error with which logic 0 is
input when logic 1 is expected.

INSERTION; Displays the measured valug for an INSERTION error with which logic 1 is
input when logic 0 is expected.

TOTAL; Displays the sum of the measured value for OMISSION and INSERTION
errars.

Overhead/payload group
Can be selected only in the FRAME pattern mode.

OVERHEAD; Displays the measured value for an error in the QVERHEAD section.
PAYLOAD; Displays the measured value for an error in the PAYLOAD section.
ALL; Displays the sum of the measured value for errors in the OVERHEAD and

PAYLOAD sections.
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Specific area groups
Can be selected only in the WORD or FRAME pattern made.
SPEGIFIC FIELD; Displays the measured value for an error inside the specified area.
OTHER FIELD; Displays the measured value for an error outside the specified area.
AlL; Displays the sum of the measured value for errors inside and outside the
specified area.

o intermediate result display: Can be tumed on or off.
Error rate measurement (One out of two types is selected and displayed.)
Accumulated value; Calculated from the input bit and error bit counts measured since
the measurement start point. '
Section value; Calculated from the input bit and error bit counts within the

measurement period.
Error count measurement (One out of two types is selected and displayad.)

Accumulated value; Displays the error bit count measured since the measurement start
point.
Section value; Displays the error bit count within the measurement period.

Error interval measurement (Fixed to one type.)
Accumulated value; Calculated from the error interval count measured since the
measurement start point and then displayed.
Error free interval measurement (Fixed to one type.)
Accumulated value; Calculated from the error free interval count measured since the
measurement start point and then displayed.
Frequency measurement (Fixad to one type.)
Section value; Calculated from the input clock count within in 0.1 seconds and
then displayed.
Frame count measurement (One out of two types is selected and displayed.)

Accumulated value; Displays the frame count measured since the measurement start
point.
Section value; Displays the frame count within the measurement period.

e [rror rate threshold for error interval and error free interval measurement can be selected from
the following eight values; >0
>1x10-3
>1x104
>1%10-5
>1%X106
>1%10-7
>1x%10-8
>1%x109
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10.1 Cperaling Fregquency

e Threshold EI/EFl measurement:
Measurement results can be printed to a printer and stored in files.
{Measured at the same time as execution of the basic
measurement function.)
Error rate threshold can be selected from the following eight values;

>1%x10%to =21%x10-9

>1x104 to 21x10-10

>1X105to =1x10-%1

>1x106to0 =1x1012

>1%10-7t0 =1X10-13

e Error performance measurement: _
Measurement results can be printed to a printer and stored in files.
The following five items can be measured at the same time as execution of the basic
measurement function.

Errored seconds (ES)

Error free seconds (EFS)

Severely errared seconds (SES)

Unavailable seconds (US)

Degraded minutes {DM)

Qutput format

Seconds and minutes format;

Displays the error time, with a mantissa of up to five digits and an
exponent part.

% format; Displays the ratio of the error time to the measured time, in the
form of percentage with an integer part of up to three digits and
four decimal places.

Error rate threshold for SES, US, and DM,
SES and US DM
>1X%X103, >1X106
>1x104, >1x10-8
>1x10-5, »1x10-10
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» Measurement control;
START;

STOP;

Starts, stops, and restarts simultaneous measurement of all
measurement functions.

Measurement can be started by means of the front panel keys,
GPIB interface, or an external gate input signal. The start command
also functions as the reset command for the history function.

Stops simultaneous measurement of all measurement functions.
Measurement can be stopped by means of the front panel keys,
GPIB interface, built-in timer, or an external gate input signal.

* Measurement time mode can be selected from one of the following four modes:

NORMAL;

FR.TIME;

FRINTV,

BURST;

Sets the measurement interval in units of seconds and
measurement period in units of days, hours, minutes, and seconds.
The time between the start and stop measurement points is
recognized as one continuous interval. Measurement is interrupted
during occurrence of an alarm.

Can be selected only in the FRAME pattern mode.

Sets the measurement interval in units of frame count and
measurement period in units of days, hours, minutes, and seconds.
The time beiween the start and stop measurement paints is
recognized as one continuous interval. Measurement is interrupted
during occurrence of an alarm.

Can be selected only in the FRAME pattern mode.

Sets the measurement interval in units of frame count and
measurament pericd in units of days, hours, minutes, and seconds.
The time between the start and stop peints is recognized as one
continuous interval. Measurement is interrupted during occurrence
of an alarm.

Each time pattern synchronization is established during the time
between the start and stop points, measurement is performed
during the time set by the burst timer or the time specified by the
external gate input signal.

Measurement is interrupted during occurrence of an alarm.

in this mode, only the error rate and error count are measured and
the timer mode becomas UNTIMED.
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® Pattern synchronization:

Automatic synchronization;

Frame synchronization;

Re-synchronization;

Can be turnad on or off.

When ON, re-synchronization is made automatically when the error
rate exceeds the predefined value.

Can be turned on or off in the FRAME pattern mode. In the PRBS
or WORD patiern mode, can only be turned off.

When ON, the specified hunting pattern is searched for to perform
high-speed pattern synchrenization.

Can be specified by the front panel keys or the GPIB interface.

¢ Measurement status indicators:

GATE;
QVER,;

® Error alarm indicators:
DATA error;

CLOCK error;

SYNC error;

e History display indicators:
POWER failure;

CLOCK error;

SYNC error;

¢ Buzzer:
Error;

Alarm;

Goes on during measurement.
Goes on if an overflow of measurement results occurs.

Goes on if ane or more erroneous bits are detected. Goes off when
the error is recovered.

Goes on if the input clock is interrupted or if the frequency is too
low. Goes off when the input cleck is supplied properly.

Goes on if out of pattern synchronization occurs. Goes off if pattern
synchronization is established.

If power failure occurs during measurement, goes on upon
recovery of the power. Goes off when the next measurement is
started.

Goes on if the input clock is interrupted or if the frequency is too
low. Goes off when the error is recovered and the next
measurement is started.

Goes on if out of pattern synchronization occurs. Goes off when
the error is recovered and the next measurement is started.

Sounds if a DATA error occurs. The error buzzer can be turned on
or off. The sound volume is variable, which is common to alarms.
Sounds if 2 CLOCK or SYNC error occurs. The error buzzer can
bs turned on or off. The sound volume is variable, which is
common fo alarms.
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10.3 Input Signals for Measurement

® Data input:

Input format;
Sign;

Polarity;
Amplitude;
Threshold level;

Terminating voltage;
Input impedance;
Connectar;

e Clock input:

Input format;

Duty;

Polarity;

Variable delay amount;

Amplitude;
Terminating voltage;

Input impedance;
Connector;
Input wavetorm;

& Auto search function:

10.3 Input Signals for Measurement

DC termination, DC coupling

NRZ

Logic inversion possible.

0.1 Vp-p to 2 Vp-p

-2.040 Vto +2.040 Vin 0.001V steps (with a terminating voltage of
o0V)

-1.850 V to -0.750 V in 0.001V steps (with a terminating voltage of
-2 V)

2V /0V(GND)

Approx. 50 £}

2.92mm {Plug)

DC termination, AC coupling

50% + 5%

Recognized at the rising edge.

-400 ps to +400 ps in 1-ps steps with respect to data (at monitor
output)

0.5 to 2 Vp-p

22V / 0V (GND) {Can he set independently of the terminating
voltage of data input)

Approx. 50 Q

2.92mm (Plug)

Sinuscidal wave or rectangular wave

The optimum thresheld level of data entry and the optimum detay amount of clock input are

searched for automatically.
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10.4 Auxiliary Output Signals

® Monitor output:

Data monitor;
Load impedance;
Connector;
Qutput voltage;

Clock monitor;
Load impedance;
Connector;
Output voltage;

® Error output:
Direct output
Rate;
Signal form;
Sign;
Output voltage;

Load impedance;

Connector;
Stretched output

Level;

Pulse width;

Load impedance;

Connector;

® Trigger signal output:
Output signal;
Clock synchronization;
Pattern synchronization;
Output level;

Load impedance;
Connector;

Data input is output through an amplifier.

50 { with respectto 0 V

2.92mm (Plug)

No setting

Clock input is output through an amplifier and variabie delay line.
50 1 with respect to 0 V

2.92mm (Plug)

No setting

1/32 times the clock input
Logical sum of 32 phases
Rz

High level: -0.0£0.3V
Lowlevel: -1.0:x03V
50 ) with respectto 0V
SMA (Jack)

TTL positive pulse
Approx. 100 ns

50 0 with respectto O V
BNC {Jack)

Clock synchronization or pattern synchronization selectable
Qutputs frequency which is 1/32 times the clock frequency
Output position can be changed in 16-bit units.

High level: 0Vx0.2V

Low level: -1V+02V

50 O with respect to 0V

SMA (Jack)
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10.5 Control Input Signals

10.5 Control Input Signals

& External gate input:
Function;
input level;
Load impedance,
Connector;
Rise/fall time:

s External alternate input:
Function;

Input tevel;

Input pulse width;
Rising/falling time;
Input impeadancs;

Connector;

Controls start and stop of measurement.

ov/ Vv

50 O with respectto 0V

BNC (Jack)
10 ns or less

Switches between patterns A and B in alternate mode. High level

select pattern A and low level pattern B.

oV/-1V
15 or more
10 ns or less

Approx. 50 () with respectto 0V

BNC (Jack)

10-9
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10.6 Patiern

10.6 Patiern

® Pattern mode is selected from the following three:
Pseudo-random pattern (PRBS)
Full programmable pattern (WORD)

Frame pattern (FRAME)

& PRBS
Pattern length;

Number of stages (N) and generating function;

2N-1, N = 7,9,10,11,15,23,0r 31

Number of stages (N) | Generating functicn Applied standard

7 X7+ X6 +1 ITU-T recommendation V.29
9 XE+X5+1 [TU-T recommendation V.52
10 XiT+ X7 +1

11 X1 +X9+1 ITU-T recommendation 0.152
15 K15+ X14 + 1 ITU-T recommendation 0.151
23 X23 + X118 + 1 ITU-T recommendation 0.151
31 X31 +X28 + 1

Marking ratio;

AND bit shift;

e WORD
Pattern length;

Selected from 1/2, 1/4, 1/8, 0/8, 1/28, 3/4, 7/8, or 8/8. Patterns
1/2B, 3/4, 7/8, and 8&/8 are logical inversion of patterns 1/2, 1/4, 1/8,

and 0/8, respectivaly.
1 bit

1 to 8,388,608 (223) bits (When alternate mode is off)
1 to 4,194,304 (222) bits (When alternate mode (s on)

10-10
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Pattern length variable step;
ALTERNATE Pattern length {bits) Step (bits)
1 to 32,768 1
32,770 to 65,538 2
65,540 to 131,072 4
OFF 131,080 to 262,144 8
262,160 to 524,288 16
524,320 to 1,048,576 32
1,048,640 to 2,097,152 64
2,097,280 to 4,194,304 128
4,194,580 to 8,388,608 256
1 to 16,384 1
16,386 to 32,768 2
32,772 to 66,536 4
oN 65,644 to 131,072 8
121,088 to 262,144 16
262,176 to 524,288 3z
524,382 to 1,048,576 64
1,048,704 to 2,097,152 128
2,097,408 to 4,194,304 256
Logical inversion; Possible
Aliernate mode; Can be turned on or off.
When on, switchover between patterns A and B is possible.
Switching control; Internal and external switchable

Internal switching; By means of front panel keys and GPIB interface
Externat switching; By means of an external alternate input signal

» FRAME
Payload format; Can be selected from the following three types.
Full programmable {WORD)
Pseudo-random (Only the overhead section is programmable.) (FRBS)
0/1 continuous pattern + PRBS (CID)
Frame configuration;
When the payleoad format is WORD or PRBES
Frame count; 1 10 8,192 frames (when alternate mode is off)
1 to 4,096 frames (when alternate mode is on)
In 1-frame steps
Up to the maximum frame count shown below
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Maximum frame count;
Byte count / frame = (Line count / frame) X (Byte count / line)

ALTERNATE Byte count / frame Maximum frame count
Muliple of 32 1,048,576 + (Byte count/ frame)
QOFF Multiple of 16 524,288 = (Byte count / frame)
Multiple of 8 262,144 = {Byte count / frame)
Other than multiple of 8 131,072 + {Byte count/ frame)
Multiple of 32 524,288 + {Byte count / frame)
ON Multiple of 16 262,144 + (Byte count / frame)
Multiple of 8 131,072 + (Byte count / frame)
Other than multiple of 8 65,536 + (Byte count / frame)
Line count / frame; 1 t¢ 16 lines in 1-steps
Byte count / ling; 44 to 32,768 bytes
Byte count with variable steps;
ALTERNATE Byte count/ line Steps (bytes)
44 to 8,182 4
OFF 8,200 to 16,384 8
16.400 to 32,768 16
44 to 4,098 4
ON 4,104 to 8,182 8
8,208 to 16,384 16
16,416 to 32,768 32

Overhead byte count / line;
4 to (Byte count for one line) - 40 bytes in 4-byte steps
When the payload format is CID
Byte count / line; 40 to 32768 in 4-byte steps
Overhead byte count / ling;
36 to (Byte count for one line) - 4 bytes in 36-byte steps
Bit count for 0/1 continucus pattern;
0 to ((Byte count / line) - (Overhead byte count / line)) X8 bhits in
one-bit steps
Number of stages of PRBS;
Seven (Non-continuous section may exist.)
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Alternate mode; Can be turned on or off. (When the payload format is WORD or
PRBS.)
When on, switchover between patterns A and B is possible,
Switching control; Internal and external switchable

Internal switching; By means of front panel keys and GPIB interface
External switching; By means of the external alternate input signal
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10.7 Timer and Clock

® Timer and clock settings:

ELAPSED;

TIMED;

PERIOD;

INTERVAL;

Displays the time elapsed since the start of measurement, with a number from
00(DAY)00{HOUR) 0OMINYOO(SEC) ta 99(DAY)23(HOURYSS(MIN)SH(SEC).

When the measurement time mode is FR.INTV, displays the elapsed time with an
interval count from 0 to 99599999.

Displays the remaining time of measurement, with a number from
00(@AY)00(HOUR)OOMINYOO(SEC) to 39(DAY)23(HOURYSI(MIN)SI(SEC).

When the measurement time mode is FR.NTY, displays the remaining time with
an interval count from 0 t¢ 95999988,

Displays and sefs the measurement time, with a number from 00(DAY)
00(HOUR)OOMINIOO(SEC) to 99(DAY)23(HOUR)SIMINISS(SEC) in one-second steps.
When 00DAY)00HOUR)OOMINYOO(SEC) is set, the measurement time is unlimited.
When the measurement time mode is FR.INTV, displays the measurement time
with an interval count from 0 to 99999999.

Displays and sets the measurement period, with a number from
00(DAY)OOHOURYDOMINYO1(SEC) to 01(DAY)OO(HOUR)OO(MiN)OOI(SEC) in 0.1-second,
0.2-second, 0.5-second, or one-second steps.

When the measurement time mode is FR.TIME or FR.INTV, displays the
measurement period with a frarme count from 1 X101 to 99X 108. {The mantissa
and exponent part can be changed in ona increments.)

BURST TIME; Displays and sets the measurament time for each burst when the measurement

REAL TIME;

® Timer mode:;

time mode is BURST, with a value from 0 us to 10 ms in 10 us steps.

When 0 us is set, this burst timer is not used.

Displays and sets the date and time in the form of YY:MM:DD:HH or
DD:HH:MM:SS. '

SINGLE; When the specified measurement period has elapsed since the start of
measurement, measurement is stopped.

REPEAT; When the specified measurement period has elapsed since the start of
measurement, the present measurement is stopped and the next measurement
is started. This process is repeated until the stop command is issued.

UNTIMED; Measurement is continued until the stop command is issued, regardless of the
specified measurement period.

® Time reference clock: Internal and external switchable
Internal clock stability; 10 ppmiyear
External clock input; 10 MHz, 1 Vp-p, AC-coupling
Connector; BNC (Jack)
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10.8 System Functions

® Printer: QOutputs measurement results to external printer.

External printer interface

Applied standard;
Connector;

Centronics
36-pin micre ribbon

® File function (with a built-in floppy disk drive)

Function;
Storage data;
Read data;
Disk used;

Disk format;
File format

Stores, overwrites, reads, deletes, and initializes files.

Operating conditions, pattern contents, and measuremeant results
Operating conditions and pattern contents

3.5-inch floppy disks

720 KB (2DD), 1.2 MB (2HD), 1.4 MB (2HD}

MS-DOSE Rev. 4.0

Operating conditions and pattern contents;

Measurement results;

Unique binary format
MS-DOS® text format

4 M3-DOS is a ragistered trademark of Microsoft inc. of the U.S.A.

* Remote control
Interface;
Interface function;
Control;

Data output;
Status read;

® Master slave function
Function;

Association mode;

Connecting methad;

¢ Panel locking;

GPIB (IEEE488-1978)

SH1, AH1, T5, L3, 8R1, RL1, PPO1, DCH, DT, CO, and E2

All front panel settings and read out excluding power on/off, GPIB
address, and buzzer sound volume

Measurement results and time and clock values

Errors, alarm conditions, and presence/absence of measured data (in
the form of status byte)

When the D3286 error detector is used together with the D3186 pulse
pattern generator, associates D3186 and D3286 pattern settings.
Associates D3286 pattern settings with D3186 pattern settings and
vice versa.

Connected with GPIB connectors and a GFIB cable.

All condition settings, excluding power on/off, panel lock on/off, GPIB LOCAL recovery,
settings with rear panel DIP switches, buzzer sound volume, can be locked.
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10.9 General Specifications
Numeral indicator: Seven-segment green LED
Condition setting memory: Retained for more than two weeks after power on for 12 hours
(Backed up by a secondary battery.)
Cperating temperature: 0°C to +40°C
+20°C to +30°C (Option 72)
Operating humidity: 40% to 85% RH
Storage temperature: -20°C to +60°C
Storage humidity: 30% to 85% RH (Without condensation)
Powser supply: 100 VAC - 120 VAC, 220 VAC - 240 VAC (Automatic switching)
50/ BO Hz, Sine wave
Power dissipation: 500 VA or less
Mass: 35 kg or less
Dimensions: Approx. 266 (H)x 424 (W)x550 (D} mm
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LIST OF ABBREVIATIONS

[A]

AC:
ASCIL:
ATN:

[C]
CID:

D]

DAV:
DC:
DCL:
DIR:
DM:
DOS:
DUT:

[E]
EFI:
EFS:
El
EQI:
ERD:
ES:

[G]
GET:
GPIB:

(13
|EEE:
IFC:
TU-T:

[M]
MPLU:

[N]
NDAC:
NRFD:

LIST OF ABBREVIATIONS

Alternating Current
American Standard Code for Information Interchange
Attention

Consecutive Identical Digit

Data Valid

Direct Current

Device Clear

Directory

Degraded Minutes
Disk Operating Systemn
Device under Test

Error Free Intervals
Error Free Seconds
Errored Intervals
End or Identify
Error Detector
Errored Seconds

Group Execute Trigger
General Purpose Interface Bus

The Institute of Electrical and Electronics Engineers, Ins.
Interface Clear

International Telecommunication Union - Telecommunication Standardization Sector

Micro Processing Unit

Not Data Accepted
Not Ready for Data

A-1
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LIST OF ABBREVIATIONS

[Pl
PPG: Pulse Pattern Generator
PRBS: Pseudo - Random Binary Sequence

[R]
REN: Remote Enable
RQS: Request Service
[S]
SDC: Selected Device Clear
SDH: Synchronous Digital Hierarchy
SES: Severely Errored Seconds
SOH: Section Overhead
SONET:  Synchronous Optical Network
SRQ: Service Request
STM: Synchronous Transport Module
[U]
us: Unavailable Seconds
UUT: © Unit under Test

A-2*
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Alphabefical Index

ALPHABETICAL INDEX

[Numeric] [A]
0/ LENGTH ... oo . 317 A 2-4
3-26 3-12
1T2MB 371 AB 2-4
3-77 3-12
383 AT 3-10
B-1 A2 3-10
1.4MB .. e e 3-71 AC connection ... it i i e e 4-3
3-77 4-6
383 Accesslamp ... 2-13
6-1 3-78
132 CLK e e e 2-2  ADDRESS .. o 3-16
3-2 3-22
1Bth e 2-8 ADDRESSDISP .. ... 514
3-31 3-81
st o 2-6  Address indicator . .............. 3-16
331 Address Setting Range and Maximum
20D 37T Walue ... 3-22
377 pdjusting Clock Delay .. .......... 4-11
B3 ALARM L 29
6-1 3-58
ZHD e 371 ALARM on ERROR PERFORMANCE .  3-84
3-77
ALL ot 2-8
3;351‘» 3-41
ALLFIELD ...t 3-33
T20KB g?; ALTERNATE . ..vvvvieinnnnn.. 2-4
3-83 3-12
6.1 ALTERNATE CONTROL .......... 3-83
ASCllcode .......... ... .. .... 5-1
[Symbol] 5-3
o 3-38 e
386 AN 5-1
END oo B-g T e g
5-11 o
5-36 5-11
5-66 c 35
5-67 e
5-71 i
5-74 ey
5-74
Auto pattern synchronization ... .. .. 3-49
AUTO SEARCH ................ 22
3-5
3-39
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Alphabetical Index

AUTOSYNC ... . o 2-8 [C]
3-49  Canceling Master/Slave Control
Auwdliary Qutput Signals .. ... ... .. 10-8  Function  ........... .. ... . ... 5-8
CES .. 6-6
[B] 7-5
B e 2.4  Checking Specifications . ... ...... g9-5
3-12  Checking the 1/32 CLK TRIGGER OQutput
Basic format . .. ... 5-9 Signal ........ .. e 9-5
5-67 Checking the Appearance and
Basic Syntax of Program Message . . . 5-9 ACCESSOMES . ... ... .uvtvunnnnn. 1-3
Before starting measurement .. ... .. 3-30  Checking the CLOCK MONITCR Qutput
Before Using . ... .o.ovovonnn ... 1-3  Signal . 9-10
Binary mode . ... .veiii i, 5-99 Checking the DATA MONITOR Output
Binary mode setting format . .... ... 5-3¢ Signal ... 812
5-41 Checking the DIRECT ERROR OQutput
Bit @O0« v e oo e e e 335 Signal ... 9-13
Bit rror rate .. vue 3-43 Checking the Frequency .......... 9-2
BIT NO. . 3.47 Checking the PATTERN TRIGGER Output
3.30 Signal ... 9-6
Bit NUMDEE + oo o e 3.17 Checking the PRBS Pattern ... ... .. 9-2
3.30 Checking the STRETCHED ERRCR
BREAKER ..\ otneeeee e, 2.1 Output Signal .................. 9-14
3-8 Checking the WORD Pattern . ... ... 9-3
BURST .ttt 29 CID ... ... 2-4
3-52 3-13
3-55 Cleaning . ... 1-7
Bursttime ... ... ... 353 CLOCK ........ ... . .. 2-2
BURST TIME .. ... ..ovvivnn. 2-10 2-8
3-66 3-3
3-68 3-4
BUSY o 211 3-35
3-39 Clockerror ... oo 3-39
2.68 CLOCK ERRCR EVALUATICN ..... 3-84
.73 CLOCK1 and CLOCK1 Qutput, DC
BUZZER ... i e 2.9 Connection, - 2 V Termination, ECL
3-58 Level . ... .. ... . . 4.5
BYTE NO. .t ee e 3-17 CLOCK1 and CLOCK1 Qutput, DC
3.29 Connection, 0 V Terminaticn ... .. .. 4-5
Byte number ....... ... .. ... 3-17 CLOCK1 and CLOCK1, AC
3-29 Connection ..., ... . .o 4-B
CLOCK2 Quiput, AC Connection
Terminator . ... .. i 4-6
CLOCK2 Qutput, DC Connection
Terminator . ... ... ... . e 4-7
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Combination of Patterns which Can Be DELETE ...... ... .. ... .. .... 2-12
Set e 3-7 3-76
Command Program Message . ...... 5-13 Deviceaddress ................ 3-71
CONFIRMATICN OF FUNCTION AND 3-81
SPECIFICATION ... . oo, 9-1 5-7
Confirming Measurement Functions 9-1 DeviceClear ...... ............ 5-79
Connecting Clock Input . .......... 4-1  Device Trigger . ................ 5-78
Connecting Signal Lines .......... 4-12 DIGIT ... 00 o oo 2-6
Connection and Basic Settings of the 2-12 -
D3186 and D3286 .............. 9-1 2-10
Connector Pin Arrangement .. ...... 7-2 3-20
Control Input Signals . . ........... 10-9 3-64
CURRENT DATA ............... 28 _ 8-72
3.49 PIPswitch ... ... e 2-16
CURRENT DATA INTERVAL ... .. .. 3-86 | | 382
Current Data Log Format . ......... 612 DIP SW!tCh SW1 Sett!ngs """"" 3-83
DIP Switch 8W2 Settings ......... 3-84
D] DIP Switch SW3 settings . ... ... ... 3-86
DATA oo oo PR ..o 2-12
n.g 3-73
3.3 DIRECT ERROR QUTPUT ........ 2-17
3.4 3-89
3.35 Directory ... ... ... oL 3-73
3.58 DISPLAY FORM CHANGE ........ 3-48
DATA and DATA Output and AC DISPLAY MODE . ............... 2-10
CONNBCHION v+ v v e e e 4-3 3-48
DATA and DATA Qutput, DC Connection, 3-60
- 2 V Termination, and ECL Level 4-3 Displays Relating to Delay Lines 8-6
DATA and DATA Qutput, DC Connection, DM o 3-86
and 0V Termination ............. 4-2 6-6
Data Output Format at Measurement 76
Completion ............ . ...... 7-9
Data Output Format in Manual Print [E}
Moda ... 7-8 EDIT ... e 2-5
DAV e 5-1 3-16
DC connection .. ............... 42 EFl ..o 2-8
4-3 3-38
4-5 3-43
4-7 3-46
DCL ot 5-79 6-6
Degraded minutes .. ............ 3-87 7-5
DELAY . . 2.9 EFS . 6-6
3.5 7-5
Delayline . ..... .. .. ... ... .... 3-5
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Bl 2-8  Error Rate Threshold for Pattern
3-38 Synchronization ................ 3-50
3-43  Errorseconds  ........ ... ..., B6-6
3-45 7-5
6-6  Error, Alarm Data Format . ......... 6-11
/-5 Error, Alarm Data QOutput Format . . .. 7-7
EWVEFI THRESHOLD ...... ... ... 384 Eg 6-6
Ejectbutton ................... 2-12 7-5
3-78  EXCLUDE .................... 3-84
ELAPSED .. ..ot 210 EXE ... 54D
. 3-60 3-77
END 59 EXE (ALTERNATE) ............. 2-4
o-11 3-13
536 Exp 3-86
gg?’ Explanation of interface Signals .. ... 7-3
EXPONENTIAL .. ... ... ....... 3-37
5-71
3-44
5-74 3.48
END MASKFLD .............. .. g:g EXT ALT INPUT . g;g
EOl .. 51 CxT GATE N 5-18
ERC ... gg 3-87
EXT REFINPUT ... ... .. .. ... 2-16
ERR .. 6-6 387
CrROR ;g EXTERNAL oo 3-83
"""""""""""" 3-35 EXTERNAL GATE .............. 325-?
ERROR COUNT e 3232 External Printer .. ... ... ........ 7-1
2.43 EXTERNAL TIME REFERENCE ... .. 2-8
3-44 3-48
Error free interval .. ... ... ... ... 3-38
3-46 [FI
Error free seconds ... ..., ... ... g-5 FOFORMATTYPE .............. 3-83
7.5 File Error Digplay ............... 8-4
Error interval . .o q.3g FileFormat ....... ... .0 0 6-3
3.45 FILEFUNCTION . ... ... ....... 6-1
Error Measurement with SRQ ... ... B-g2 FileNo.setup .................. 3-72
Error performance  .............. a.g4 File number indicator . ............ 2.12
3-86 Filenumberset ................ 2-12
ERROR PRINT ...... ... ... ..... 2-11 Fileoperation .................. 5-34
3-70 5-65
ERRORRATE ....... .\ 'vnn. 2-8§ File operation section ............ 3-71
3-36 Filersad ... ... ... ... . .. 3-74
343 FileSize ... . e e 6-13
File type .. ..o 2-12
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Filetypesetup ... ... . oo 3-72 FRC ... .. B-6
File/GPIB Control Section ......... 212 7-5
213 FREQ .......... ... .. ... .. ... 3-38
File/GPIB operation section ........ 3-71 3-43
Floppy disk ... .o 3-71 3-47
6-1 FREQ/FRAME ................. 2-8
Floppy Disk Related Error Message 8-4 3-43
FORMAT ..o 2-12 3-47
3.76 Frequency .......... .. .. ... .. 3-38
Format of error performance measurement 3-47
data .., g-10 FromtPanel .. ................. 2-1
Format of Final Measurement Data . . . -7 FRQ ... ... 6-6
Format of Threshold EI/EFI Measurement 7-5
Data . ... g-9 Functional Specification ........... 5-3
FRINTV oo 2-9
3-52 [G]
354 GATE ... ... . . e 2-8
FRSTRUCT ... . i 3-15 3-36
FRTIME ... .. . .. 2.9 @Gatecontrol ................... 3-56
3-52 General Specifications . .......... 10-18
3-54  @Generating function  ............. 3-8
FRAME ... 2-4  GET ... e 5-78
28 GPIB ... 2-16
2-12 3-89
3-9 5-1
3-72  GPIB operation section ........... 3-78
FRAME COUNT ................ 2-8  GPIB Specification .. ............ 5-3
838 Ground terminal ... ... 216
3-43 3.80
‘ 8-47 Grounding .................... 1-5
Frame interval . ........ ... ..., 3-52 1.6
8-54 Grounding of Measuring Instrument and
FRAMENG. ... 817 Tested Device ................. 1-6
3-26 Groupselect .................. 2-5
Frame number ................. 3-17 3.14
3-26
Frame Pattern when Paylcad Type is H
Gl e 3-11 [Hi
. HALT . e 3-39
Frame Pattern when Payload Type is Hex mode 5-95
WORDorPRBS ................ 3-10 Hex mode sét’;irlwé ;‘o.r.rr;a.t """""" 5537
FRAME SYNG o 3253 HISTORY ... . it 2-8
Frame synchronization  ....... .. .. 3-50 . 8-85
Frame M6 . .. 3-50 Hunting pattern . . .. .. ... ........ 3-14
3-54 3-8
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[EEE standard . ........ ... ...,
IFC
IMMEDIATE
IMMEDIATE DATA
INCLUDE
initial State of Operation
[nitialization Program Message
initialize a floppy disk
Initialize State
Inlet

Input setting

Input Setting/Connectors Section

Input Signals for Measurement
INSERT

INSERTING
INTEGRAL

interface Functions
intertace Specification
INTERVAL

INTERVALS
INTERVALS mode
INVERSE

5-14
5-44
2-2
2-3
3-2
10-7
2-8
3-41
3-33
3-37
3-44
3-48
5-4
7-1
2-10
3-66
3-67
3-83
3-86
3-38
2-2
2-4
3-4
3-14
2-5
3-20
2-4
3-8

[J]
Just after starting measurement . .. .. 3-39
[L]
Length of continuous 0/1 pattern 3-26
Length of pattern . .............. 3-16
LINE ... . i 2-16
3-82
list of Standard Accessories . ...... 1-3
Listener Format . ............... 5-9
LOAD .. 2-12
3-73
LOCAL . ... . 2-14
3-78
Low Battery Display ............. 8-3
[M]
MANUAL PRINT ... ............. 2-11
3-70
MARK RATIO .................. 2.4
3-8
Mask field .................... 3-22
3-23
3-27
3-28
3-29
MASTER . ... .. ... . .. . . . . .. .. 2-14
3-78
Master control . ........ ... . .. .. 3-78
Maximum Available Number of
Frames . ... . . e 3-24
Maximum Number of STM-N Frames _
whichCanBe Set ............... 3-24
MEAS ... . 2-12
3-72
Measurement control . ........... 5-28
5-59
Measurement Data Format .. ...... 5-69
Measurement Functions  .......... 10-1
MEASUREMENT MODE . ......... 2-8
3-34
3-41
Measurement Related Display .. .... 8-1
Measurement Related Message
Display . ....... ... ... ... ... 8-1
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Measurement result
Measurement result indicator
MEASUREMENT TIME

Measuring Functions, Measurement
Modes and Display Format
Measuring interval

Measuring mode
Measuring period

Measuring Section

Measuring time mode
Measuring Time Mode and Gate
Control
MESSAGE DISPLAY
Method of synchronization and ON/OFF of
FRAME SYNC
MONITOR CUTPUT

MPU Error Display
MS-DOS

NC. OF BIT

NC. OF BYTE
NO. OF FRAME

NO. OF ROW

NORMAL

Notes on GPIB Usage
Notes on Usage
NRFD

3-36
2-8
2-9

3-62

3-34
3-62
3-63
3-66
3-41
3-62
3-66

2-8

2-9
3-32
3-52

3-58
8-1

3-51
2-2
3-3
8-2

3-71
5-1

3-17
3-30
3-17
3-17
3-23
3-17
3-25
2-2
2-4
2-9
3-4
3-14
3-52
5-6
7-1
5-1
3-30

Number of bits for continuous 0/1
pattern
Number of bits of SYNC WORD

Number of bytes of overhead part
Number of bytes per row

Number of error bits
Number of error intervals
Number of frames

Number of rows per frame

Number of the intervals which include no
error

OMITTING
Operating Freguency
Operation

Cperation Condition Read
Operation Condition Setup
Operation Methad
Operation of DIRECT ERROR
CUTPUT
Operation of EXT ALT INPUT
Operation of EXT GATE INPUT
Operation of External Gate Control in
BURST Mods
Operation of External Gate Control in
NORMAL Mode ... ... .. ...
Operation of Internal Gate Control in
BURST Mode
Operation of Internal Gate Caontrol in
NORMAL Mode
Operation of STRETCHED ERROR
OUTPUT
Qperation on the Front Panel
Operation on the Panel
Optimum Phase of Monitor Qutput

3-17
3-17
3-17
317
3-25
3-44
3-45
3-17
3-23
3-47
3-17
3-25

3-46

2-8
3-41
3-33
10-1

3-1

7-1
5-90
5-85
7-14

3-89
3-88
3-88
3-57
3-54
3-56
3-53
3-89

3-2

3-2
4-11

Apr 14/00



D3286
ERROR DETECTOR
OPERATION MANUAL

Alphabetical Index

Optimum Phase of MONITOR
QUTPUT
OTHER FIELD

Qutline

Qutline of GPIB

Quitline of Product
Quiput for monitaring
CUTPUT FORMAT

Cutput Format of Error Performance
Measurement Data
QOutput Format of Measurement Start Time
Data
Qutput Format of Threshold EVEFI
Measurement Data
OVER

PANEL LOCK

PAPER FEED

PATTERN DATA

Pattern Display/Set Items
PATTERN LENGTH

Fattern Length of a Whole Pattern for which
Mask or Specific Field Can Bs Set

3-4
2-8
3-33
3-41
1-1
5-1
5-1
1-1
3-3
3-86

7-12

7-6

7-11

2-8
3-35
3-33
3-17
3-26

2-8
3-41

2-14
3-81
2-11
3-70

2.5
3-16
3-14
3-14

2-2

3-2
10-1

2-6
3-31
3-17
317
3-21

3-23

Pattern length/address

PATTERN MODE

Pattern setting

Pattern Setting Section

Pattern/address
PAYLOAD

PAYLOAD TYPE .. ... ... .......
Percent mode
Percentage

PERIOD

Permissible input Voltage of the Input
Terminal
PFS

Pin Assignment of GPIB Connector
POLARITY

Power Cabhle
Power On

PRBS Pattern Generating Function and
Applicable Standard
Precautions for Connecting the /O Signal
Lines
PRINT QUT

PRINT OUT DATA
Print Output Format

2-5
3-16
2-4
3-7

5-15
B-45

2.5

3-7
3-20

2-8
3-33
3-41

2-4
3-13
3-38
3-86
2:10
3-66
3-67

1-6
6-6
7-5
5-5
2-4
3-14
2-2
3-35
1-5

2-2
3-2
2-4
3-7

3-13

3-8

1-6
2-11
3-69
3-86

7-5
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Printer Connector Pin Arrangement 7-2
Printer control ... ... . 0L 3-83 [S]
B-33 SAVE ... 2-12
5-64 3-74
Printer cantrol section ............ 369 SDC . 5-79
Printer Interface Signal .. ......... 73 SDH ... 1.1
Program Example ............... 5-85 3-10
Program Message . ............. 5-9  Service Request ................ 5-77
PROGRESSIVE ................ 3-40  Service Request and Status Byte .. .. 5-75
Pseudorandom . ............... 3-7  Service Request Program Message 5-12
SES .. 3-86
[Q] 8-6
Query Program Message and Response 7-5
Message . ......c. i 543 SET .. e 2-10
5-44 3-65
Query Program Message and Response Setting Clock nput .. ............ 4-9
Message Formats ............... 5-44  Setting Clock Qutput . ............ 4-4
Setting Datalnput .. ... ... ....... 4-9
[R] Setting Data Input Polarity .. ....... 4-10
Re-synchronize ................ 3-5t  Setting Data Output . ... ......... 4-2
REAL TIME ... .. o, 2-10  Setting Device Address .. ......... 5-7
3-88  Setting frame pattern ... . ........ 5-40
Rear Panel .. .................. 2-16  Setting Range and Step of Overhead
Rear Panel Operation Method ... ... 3-82 Length .......... ... ... ... . ... 3-26
REMOTE ... ... .. ... 2-14  Setting Range and Step of Pattern Length
3-78  of a Whole WORD Pattern .. .. .. ... 3-21
Remote Code . ........ ... ....... 5-13  Setting Range and Step of Row
REN ... . 51 Llength ...... ... ... ... . ... . ... 3-25
REPEAT .. ... ... . ., 2-10  Settingthe D3186 ... ... ... ... ... 4-1
3-59 Settingthe D3286 ............... 4-9
RESAVE ..................... 2-12  Setting the initial state . ... .. ... ... 3-81
3-74  Setting the Pattern . ............. 4-8
Response Message  ............. B-67 4-10
Response Message Basic Syntax .. . . 5-67  Setting word pattern .. ....... .. .. 5-37
RESYNC ... ................. 29 SETUP ... .. .. 1-5
3-51 2-12
ROW LENGTH ................. 317 3-72
3-25  Setup Parameter Initialization . ...... 5-80
ROWNO. .................... 3-17  Severely errored seconds .. ... .... 3-87
3-28
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3-32 3-86
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10-1 3-5
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512 TIMED . ... 2-10
5-75 3-60
3-14  Timer ... .. 5-62
3-15  Timerand Clock ................ 10-14
2-8 TIMERMODE . ................ 2-10
3-48 3-59
575 TIMER SETUP ....... ... ........ 2-10
5-77 3-66
2-8 3-68
3-48  Timer/clock ... 3-81
1-7 3-64
2.16 Timet/clock change .. ............ 2-10
3-89 Timer/clock display range ... .. ..., 2-10
2-16 3-66
3-82 Timer/clock indicator .. .. ... .. ... 2-10
3-83  Timerfclock section ... ... .. ... ... 3-59
2-16  Timer/clock setting . ............. 5-30
3-82 5-62
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3-82 : 2-11
2-8 3-59
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4-1
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TRIGGER OUTPUT ... .......... 2-2 YES e 6-6
3-2 7-5
(U]
Unavailable seconds ... .......... 3-87
UNTIMED . ... .. e 2-10
3-59
Upper Limit of Measuring Range .. .. 3-36
US 3-86
6-6
7-5
vl
Ventilation by the Cooling Fan . ... .. 1-4
VOLUME .. oo 2-9
3-59
(W]
Waveform of the 1/32CLK TRIGGER
Output Signal . ......... ... ... 8-6
Waveiorm of the CLOCK MONITOR and
DATA MONITOR Qutput Signals 9-11
Waveform of the DIRECT ERROR Cutput
Signal ... 9-14
Waveform of the PATTERN TRIGGER
Output Signal . ................. 9-7
9-8
9-10
Wavefarm of the STRETCHED ERROR
Output Signal .. ... ... ... 9-15
What is Query Program Message? 5-43
WHEN YOU USE THE DEVICE FOR THE
FIRSTTIME . ... o 2-1
WORD ... 2-4
2-12
3-9
3-13
3-72
Word Pattern and Frame Pattern
Settings ... ... ... .. L. 5-37
Word Pattern Setup ... ... 5-95
5-99
Working Environment ... . ... ... i-4
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





