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Note:

1.

The instrument is operable on a nominal voltage of 100 to
127 Vac or 200 to 250 Vac by changing the connections on

the power transformer taps.

The voltage and current ratings are indicated on the rear

_panel when the instrument is shipped from the factory.

To operate on the other voltage, change the connections on

- the power supply transformer. The plate on the rear panel

indicating the voltage and current ratings should be
changed to the appropriate one. Order the plate from
ANRITSU CORP. if needed.

In this manual, the power supply voltage and current
ratings are represented by **Vac and ***A, respectively.

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

100 to 127 V 6.3 A

200 teo 250 V 3.15 A







MANUAL CHANGE

When using the ME522A with option 30, the following chanées
should be noted.

ME522a MES22A
Transmitter with option 30
CMI output operation 1l to 150 MHz ————s 1 to 155 MHz
frequency
Receiver
CMI input operation 139.264 MHz %14 kHz —» 153.6 MHz %15 kHz

freguency
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SECTION 1

GENERAL

The MES22A is a multi-purpose error rate measuring
equipment of 1 Mb/s to 1.4 Gb/s.

As a high-speed digital communications system, the ME522a
is ideal for development, manufacturing, and installation of
565 Mb/s and 1.2 Gb/s optical fiber systems. Moreover, it is
also useful for testing high-speed semi-conductors of GaAs FET
and/or GaAs IC, and optical devices of LD, etc.

The ME522A is composed of two instruments: a transmitter
and a receiver, both of which are covered in this operations

manual.

The functions of the MES522A can be expanded through the use
of plug-in units. Refer to the unit operation manuals for

details on the plug-in units.

Plug-in Units:

. 565 Mb/s U/B, B/U converters
MH3104A U/B Converter, MES5105A B/U Converter

. 1.4 Gb/s MUX, DMUX
MH676A Multiplexer, MH677A Demultiplexer

. E/O0, O/E converters
MH945A E/O Converter, MHY946A O/E Converter






SECTION 2

COMPCSITION AND SPECIFICATIONS

2.1 Composition
2.1.1 Standard composition
The standard composition of the MES22A Error Rate

Measuring Equipment is shown in Table 2-1.

Table 2-1 - -

Item ’ ' Name oty. Remarks
Trans=- Instrument Error Rate 1
mitter - C . Measuring Equipment
ME522A Transmitter
: ; - BNC-P
Accessories Coaxial cables 2 BNC-P RGS8A /U NC
[ 1= ]
m
50 @
GP~IB cable 1 2m
Power cord i
Fuses 3 1 set:
SeLS  maxrp250V - 2
MFSINN250V0. 2ADC0L === 1

MF51INN250V1., 6ADCOL === 2
MFS1NN250V2ADCOL wmm 2
MFSINN250V5SADCOL =mm 2
MFSINN250V6. 3ADCOL === 2




Table 2-1 {Continued)

Ttem Name Qty. Remarks
Re- Instrument Error Rate 1
ceiver Measuring Equipment

MES5222 Receiver

Accessories  Roll paper for 4  TP50K §-4F
: printer
Power cord 1
Fusesg 3 1 set:
SeLS  paxxa250V ——- 2
MFS5INN250VIADCOYL ~—— 3
MFSINNZ250V2ADCOL =—- 1
MES1NN250VSADCO] === 3

MFSINNZ50V6.3ADCOT —— 1

Trang- Accessories Operation manual 1
mitter

Re—

ceiver

2.1.2 Options

ME522A Error Rate Measuring Equipment options are
listed in Table 2-2.

Table 2-2 Options

Option No. Name Remarks
10 R8-232C interface For transmitter
i1 RS~232C interface For receiver
70 GP-IB interface For receiver




2.1.3 Plug-in units

The plug-in units for the ME522A Error Rate Measuring

Equipment are shown in Table 2-3.-.

Table 2-3 Plug-~in Units .

Model Name Remarks
MH5104A - - U/B converter - 565 Mb/s . - -
_.MHSIGSA Sy ——— e
MH676A . Multiplexer 1.4 Gb/s
- MHE677A Demultiplexer
MHI945A - E/O converter - Optical interface
MHS46A O/E converter




2.1.4 Optional accessories

The optional accessories for the MES522A Error Rate
Measuring Equipment are shown in Table 2-4,

Table 2-4 Opticnal Accessories

Ordering

Name - Remarks
No. :

J0081 Coaxial cable {75 Q), 2 m For 75 §l interface

J0133C Coaxial cable (50 1), 2 m - For 50 Q interface

JOL33F Coaxial cable (50 ), For 50 O interface

JO008 GP-IB cable, 2 m Ce For GP-IB interface

Joc19a RS5-232C cable, 2 m -For optional R5-232C interface
200318 TP50KS~F roll paper For thermal printer built into

receiver

BO166 Carxying case A For instrument transportation;
{(Trans- ‘ it can store one transmitter or
mitter) one receiver and includes two
BO167Y protective covers

(Receiver)

B0169 Soft case For instrument transportation;

can store one transmitter or
one receiver

80021 Protective cover For instrument transportation




2.1.5 Peripheral equipment

The peripheral equipment for the MES522A Error Rate

Measuring Equipment is shown in Table 2~5.

Table 2-5 Peripheral Eqguipment

Name Remarks
 Personal Technical Computer For control of automatic
Packet III measurement system

Portable Test Rack MB24A Fold-up type,
e maximum capacity: 100 kg




2.2 Specifications
2.2.1 Transmitter
Table 2-6 .ME522A Transmitter Specifications
Clock Internal Freguency range : 1.000MHZ to ?00 OO0OMHz in sieps of 1kMHz
Accuracy T Within =2 x 108, After 3¢ minutes operation
Frequency memory : 8 frequencies
External Frequency range 1 IMHzZ to 700MHz
: Input evel 0.8 to1.2vVpp
Inpst waveform :IMHz to OMHz:  Rectangular waves
0OMHz to 700MHz: Sinuscidal or rectanguiar waves
Impedance T 7BG
Connector : BNC
Patierns Pseudo-random patterns | 7 stages, 10 stages, 15 stages’ 23 stages®

(PRBS)

(*According 1o CCITT Rec, 0151}

| Programmabile patterns .

3 patterns (A, B, C) with a word length of & 1o 2048 bits in steps of 8 bits. When
the initial switch is set, patierns with mark ratio of 12, 1/4, and 1/8 are set for A, B,
and C automaticaliy.

Alternate patterns

8-bit programmable patterns D and E

isolated patterns

11 to 164 (1/m: one mark (“1") in a pattern of m bits)

Logic inversion

Logic inversion is possible for all of the above patterns.

Gate

Gating by external signal is possible for ali of the ahove patterns.

Unipolar output

Operation frequency

1MHz to 700MHz

Ciock 1, data t

Waveform : Clock: RZ* ("Duty: Within 45 1o 55% with internat clock)
Data NRZ, RZ; RZ*

Amplitude D110 3Vin s%eps of 0.05v
{However, disptay is made in steps of 0.1V} Also, ECL.
{ECL: when connected to ~ 2V via 500 or 750)

Offset 1 ~11tc +4V in steps of .05V

(However, disptay is made in steps of 01V} Also ECL.
{ECL: when connected to — 2V via 50{2 or 75C%

: Voltage and offset within the larger one of set vatue +10%
or =015V

NRZ ) X

i

Rz \ /
- /_..__._\ mmmmmmmmm — Offset voitage

L.evel accuracy

R Ofiset voltage
§r Amplitude

- - Offset voliage

Waveform

Clock 2, data 2 » Clock: RZ {Duty: Within 45 1o 55% with internal clock)
Data: NRZ
Level o Within 0/ -1V 01V
Phase, logic Glock 1 : Swilching is possible between CLOCK and CLOCK
Between data 1 and data 2:
PABS pattern:  About 32 period
Other patterns: Same phase
Between clock 1 and data 1 and between clock 2 and data 2
“Clock m«-}__.-_j-n——«u
: L
4 Logic "O”
NRZ i Y wyn
az . 4 [gg:g o [t] 510% of the period T
Data ) Logic “1” +145 ps
----- [oge s
360ps +1 Logle
{For CLOCK, the time “{" is expressed using a rising edge
as the reference)
Load Switching between 500 and 75Q is possible
) (But ciock 1, 2 and data 1, 2, 3 are coupled)
1 Gonnector BNC

CMt output -

Operation frequency

1MHZ to 150MHz

Number of outputs

4 {DATA 3 on the front panel, DATA 4 to 6 on the rear pansl, Same phase.)

Leve!

Within 1 £01Vp-p

Load Data 3: Switching between 5001 and 750 is pos'sible
Data 4 10 6: 750
Connector BNC




Table 2-6 ME5222 Transmitter Specifications (Continued)

Ervor insertion | Eveor - ; Bit error
oo ' Ratio L 2x 107, 23 10%, 2% 10°%, 2 2 10%, 2x 1077, single
Operation frequency : DC to 140 of the clogk frequency ‘
Level S TTL
Connector : BNG.

Cperation frequeny . DC to SMHz
Level, connectorn : TLL {l.ow: Output of pauem D H:gh Qutput of pattern E),

Operation frequency : DG to ¥4 of the clock frequency
Level, termination, connaectorn
Within 0/ -1V 201V
{0V: Signat through; —1V: SLgna! inhibit) 751')., BNGC-

Level, termination, conneclor;
03to Wp p {AC coupled}, 500, BNC

L evel, termination, connegtor:
0.3 to Wp-p {at 700MHz, AC coupled), 504, BNC

GPB (Standard equipment, IEEE Std. 4881878), RS-232C {Option)

Setting is possible for all switches except the power switch

AC **V +10%, 50/60Hz, max. 2B0VA {when the unit is not instailed),
max. 330VA (when the unit is instalied)

2224, 426W, 4500 mm; max. 28kg (when the unit is pot installed),
max. 33kg {when the unit is instalied)

0 to 50°C




2.2.2

Receiver

Table 2-7

ME522A Receiver Specifications

Unipotar input

Operation frequency

1MHZ to 700MHz

Clock, data

Waveform : Clock: RZ* {"Duty: Within 45 to 55%)
Dataz NRZ, RZTRZT
Amplitude : 110 3V, ECL
| Offset so—1to +4V, ECL

Threshold voltage {data);
—25 10 +3.5V in steps of 0.05V.
{However, display in steps of 0.1V}

F——,

Phase adjusiment {ciock): —
Switching between CLOCK and CLOCK and adjustment
tor +500ps in steps of 100ps are possibie
Phase retation between clock and data:
AHer the phase adjustment described above;
For NRZ data: freety selegtahie
For RZ or RZ data: limited as follows

Threshold voltage= E—‘—g—‘-’l—

measurement

Clock m
¢ L £>-200
paia | i ; 13> 200ps
{displayed
for RZ data) I_ e JEN t:>0ps
e
(For CLOCK, the time “t" is expressed using & falling
edge as the reference}
Termination : Connection via 500 or 750 (Switch selection, ciock and
data are coupied) to earth {other than £ECL) or -2V (ECL)
. Connector 1 BNC
CMI input Operation frequency Within 138.284MHMz +t4kMz
Levet Within 1 £01Vp-p
Termination 5011 or 750 (Switch selection}
Connector BNC ’
Pattarns Pseudo-random patterns | 7 stages, 10 stages, 15 stages; 23 stages”
(PRES) {*According to CCITT Rec. Q151
Programmabile patierns 3 patterns (A, B, G} with a word tength of 8 1o 2048 bits in steps of 8 bits,
With the initial switch setting, patterns with mark ratio of 42, 14, and 1/8 are set
for A, B, and C.
isolaled patterns 11 to 1/84 {1/m: One mark {*1") in a pattern of m bits}
L.ogic inversion Logic inversion is possibie for ali of the above patterns.
Measurament- Error detection and Bit errors (b by bit compariscen). All of the following measuring items are

executed simultangously. Display of the measuring vaiues during measurement is
possibie {in intervals of 1 secend).

Measuring items and
display range

: B.OE-16{C.0x 10 to LOE-O (1)

Error rate
Number of errors  : 0 to 98999 10 8.9E 16 (9.9%10'9
Error intervat 1 Bwiiching is possible between the intervals of 0.01 sec,

01 sec, ang 1 sec.
Switching is possibie between synchronous mode and
asynchronous mode
G to 99999 to 9.9E 16 {2.9x 10'Y
: 0.0000% to 100%
: 1.000MHz to 700.000MHz. Error: Within +{20ppm-+1kHz}
: 0.0 to 20.0V. Error Within (2% +0,2V)

Error free intervai
Frequency
Voltage

Lamp indication

Power falture {fighting at the time of power supply recovery), signal ioss, pattern
sync éos)s,’ AlSerror, gating (the lamps marked by *also are availabie with
memary).

Buzzer

Buzzing at the time of signai Joss, pattern sync loss, AlS, and error. Buzzing can
be switchad ON and OFF.

2-8




Table 2-7 ME522A Receiver Specifications

{Continued)

Measuring mode,

Meaasuring mode

Switching (s possible between repeat, singie, and untimed (manual).

real time olock

Measuring time

Time ;1 sec to 99 days, 23 hrs, 59 min, 59 sec in steps of 1 sec.

Number of clock pulses:
107 to 10*° bits In steps of 1 digit

: Display of the remaining measuring time and the slapsed
time is possible. {Also possible when the measuring period
is the number of clock pulses.)

Display

Real time clock

. Year : Month : Day ; Hour : Minute : Second
. Error -1 Within 4 sec. per day
Other input and | Voltage input 010 20V or G to ~ 20V
output Status Input lLevel, connector : TTL, BNC
‘Normail: Open between 2 terminais.

Alarm output

?bnml}nall {Power failure, signal loss, pattern sync loss, AIS): Short-circuit between
terminals. : i -
Terminal rating: DC 100V, 0.5A or iess.

 Power

Printer Printing method Thermai
) Printing letter Max. 20 charactersiline
Printing contents Measured values (intermediate and final values), error occurrence, atarm status,
threshold error interval, threshold error free interval, error performance data, time.
) . Manual printing Possible
. Remote control | hterface GP-IB {Standard equipment, |EEE Std. 4881578), RS-232C {Option)
N 2 Contnd Setting is possible for all switches except the power switch.
Transmission of measuring values is possible,
1 AC ™'V £10%, 50/60Hz, max. 200VA (when the unit is not instalied);

max. 250VA (when the unit is installed).

Dimensions and weight

222H, 426W, 450D mm; max. 22kg (when the unit is not installed);
max. 27kg (when the unit is instafled).

L

Amblent temperaturs, rated rangs of use

0to 65C°C

2-9







SECTION 3

OPERATION

3.1 Precautions
3.1.1 Operating and storage conditions

“This instrument is designed to operate normally in an
ambient temperature range of 0° to 50°C. For best
operation, however, it should be used at normal room
temperature whenever possible. Do not use or store the

instrument in locations

1. where vibrations are severe.
2. where it is damp or dusty.
3. where there is exposure to direct sunlight.

4, where there is exposure to active gases.
5. where there is exposure to magnetism.

6. where oxidation or rusting may occur,

The instrument should be stored in a temperature range
of 0° to 55°C, and a humidity range of 40% to 80%. It
should be cleaned before storage. The storage area should
not be subject to large fluctuations in temperature over a

24-hour period.

If this instrument is operated at room temperature
after being used or stored for a long period at low
temperatures, condensation may occur and cause short-
circuiting. To prevent this do not turn the power on until

the instrument is completely dry.



3.

CAUTION

Make sure that the MES522A air inlet and air outlet
do not get plugged. (A hole in the bottom front and
a fan in the rear help pass out air.)

If the air in/out flow is insufficient, the
temperature in the ME522A will rise, leading to a
possible breakdown.

1.2 Power reguirement

The ME522A operates normally at ** Vac *10%, 50/60 Hz.
The transmitter power consumption is £280 VA (£330 VA when
equipped with a unit) and the receiver is £200 VA (£250 VA
when eguipped with a unit).

WARNING

. To prevent possible shock, be sure to ground the

w& terminal on the rear panel.

. Before changing a fuse, be sure to turn off the
power switch and disconnect the power cord from
the ac outlet.




3.

1.4

Termination and maximum input level

CAUTION

In a case where the ME522A output signal has been
terminated by other than the specified method

. described in paragraph 2.2, the ME522A output

circuit may be damaged.

If a signal exceeding the specified level described
in paragraph 2.3 is applied to the ME522A signal
input section, the ME522A input circuit may be
damaged.

Connection of device to be measured

CAUTION

Before connecting the device to be measured and the
ME5222, be sure to verify that the status of the
MES22A input/output level setting is suitable for
the input/output conditions of the device to be
measured. In case the status is unsuitable, for
example, the ME522A output level is set at too high

a value, the device to be measured may be damaged.




3.1.5 Memory back-up

Even when tbe power is turned off, the MES22a
memorizes the panel set status and measured data.

The MES522A uses rechargeable thionyl choloride lithium
primary batteries for the memory back-up. This back-up
functions for approx. 7 years. In case of battery wear or

damage, contact ANRITSU or your nearest representative.

Normally a worn-—out battery will not affect
measurement. In this case, the panel setting, when the
power is turned on, returns to the initial state (refer to
paragraph 3.3.1), instead of the previocus set status.

3.1.6 MH676A multiplexer /MH677A demultiplexer

When the MH676A is inserted in the MES22A transmitter
and the MH676A [MUX OPERATION] key LED is turned on, the
data output pattern of the ME522A transmitter, from DATA 1
to DATA 6, is different from the pattern set with the
MESZ22A transmitter, although there is no malfunction.
Alsc, the MH677A demultiplexer unit is inserted in the
ME522A receiver and the MH677A [DEMUX OPERATION] key LED is
turned on., At this time, the internal comparison pattern
in the ME522A receiver is different from the pattern set
with the ME522A receiver. However, there is nothing
abnormal. These things only occur in cases where the
programmable word pattern is used by the ME5322A. For a
description, refer to the MH676A multiplexer/MH677A

demultiplexer operation manual.
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3.1.7 Stacking the transmitter and receiver on top of each
other

When the transmitter and receiver are to be stacked,
by aligning the four feet of one with the four foot holders
on the top of the other, both will be automatically locked.
To release this lock, pulllup the portion marked by arrows
as indicated in Fig. 3-1.

Fig. 3~1 Stacking the Transmitter and Receiver

3.1.8 Packaging

A protective cover and cartying case (A) (or soft
case) 1s recommended.

3-5/{3~6 blank)






$#1 N/ADDRESS selection key

i

I ISR I O O

Fig. 3-2 ‘fTransmitter Front Panel

Table 3-1 Explanation of Controls

(Transmitter Front Panel) {Continued)

Na Label Function ' Paragraph
#3 ERROR ADDITION Adds dummy errors to DATA cutput 1 to 6. 3.4.1 {3)
#4 GUTPUT This function sets the output levels and waveforms of 3.4.1
K 1 d Data 1.
CLOCK 1, CLOCK 1 an (a) (5
DATA 1 Sets the amplitude and offset of CLOCK 1 and DATA 1.
PORARITY switches the polarity of the clock signals.
L
I(‘““f:z‘k ECL: When the CLOCK 1/DATA 1 output is connected to ~2 V through a
z to:c}, 50 & or 75 4 load, the output level is set to the ECL level.
ata VARIABLE: Optionally sets the cutput amplitude and offset,
FORMAT switches the waveform of DATA 1.
NRZ RZ 74
X VA I W N
1 1 1 £~ amprrTUDE
#5 LOAD Switches the output impedance. (7% /50 ) according to the impedance of the
measuring system.
Both CLOCK outputs 1 and 2 and DATA outputs 1, 2, and 3 are switched
simultaneously.
#6 CONTROL When the transmitter is controlled externally by the GP-IB or RS5-232C
interface, the REMOTE LED is on.
The REMOTE LED is off when the LOCAL mode is selected.
#7 PANEL LCCK When this key is pressed, onliy the POWER switch can be operated.

3-7/(3-8 blank)






3.2 Explanation of Controls
3.2.1 Transmitter
Table 3-1 Explanation of Controls
(Transmitter Front Panel)
No. Label Funetion Paragraph
#1 CLOCK This function selects and sets clock signals, 3.4.1 (1)
EXTERNAL Generates the pattern that synchrenizes with the external clock signal.
INTERNAL
VARIABLE Sets the internal clock signal.
Setting clock signal frequency
1. Press the [SET] key. The LED for the digit that can be set starts
blinking.
2, Move the blinking LED to the digit to be szet by using the (<] [>]
keys.
3. Set the frequency numeric values by using the Al [v] keys.
4. After setting the freguency, press the [SET! kay,
The frequency is set when the numeric values are set.
INTERNAL Restores and reads freguencies that are often ased.
MEMORY
Storing clock signal freqguency to memoxy
1. Press the [MEMORY] key. (Key LED comes on)
2. Set the F number to be stored by using the [A] key.
The preset freguency is displayed.
3. Press the [SET] key. Set the frequency in the same way as VARTARLE.
82 PATTERN. This function selects patterns and sete programmable words.

LOGIC

PROGRAMMABLE
WORD A,B,C -

ALT D/E

1%

Switches the logic {1 or 0) for all patterns.

- Setting programmable patterns A, B, and C

1. Set N/BDDRESS to M. .
2. S$et word length N by using the [A] [v] keys.
is N x 8 bits.}
3. Set H/ADDRESS to ADDRESS.
Address 1 is displayed,
4. 'Press the [SET] key. (Key LED comes on)
5. $et BITs 1 to 8 to 1 or G, LED on state is 1 and off state is O,
6. To set BITs 1 to & to all zeros, press the [CLEAR] key.
-
e

{The pattsrn length

. After setting BITs 1 to 8, press the [SET] key. (Key LED goes off)
. Subsequently set the pattern by changing the address in the same way.
When the [SET] key LED is turned off, the output pattern is set,
For the N/ADDRESS display, conly ADDRESS is left.

For the N/ADDRESS display, only N is left.

3.4.1 (2}







#8 #9 #10

Fig. 3-3 Transmitter Rear Panel

Table 3-2 Explanation of Controls (Transmitter Rear Panel)

No. Label Function Paragraph
#8 ALT INPUT Alternate pattern control signal input 3.4.1
connector {(2) (o)
Alternate
signal
Data u“m_ﬁwwmj J__mm“m__,
output i H
{ALT D/E =
pattern) E|E|E|DIDIDIDI/D|EJE |E
#9 EXTERNAL External error input connector 3.4.1 (3}
ERRCR When ERROR ADDITION (#3 listed in Table 1~1)
INFUT is set to EXTERNAL, a single-bit error is

added to the data cutput at each trailing
edge of an external error signal.

#10 GATE INPUT Gate signal input connector 3.4.1
' {2) (£)
When the gate signal is LOW, data output is

irhibitted.
Gate signal ! f
Data output Aé 7 7

3-9/(3-10 blank)







3.2.2 Receiver
mable 3-13 Explanation of Controls (Receiver Front Panel)
No. Label Function Paragraph
L PATTERN Setting is made acecording to the transmission pattern.
For details on how, to set the pattern, see #2 in Table 1-1,
2 MEASUREMENT *his function displays measured results and sets measurement conditions. 3.4.2 (4)
DISPLAY The entire measurement is performed simultaneously.
only the item selected by the key is displayed. .
ERROR RATE . risplays the average error rate

ERROR COUNT
ZRROR INTERVAL
ERROR FREE
INTERVAL
FREQUENCY
Voltage

1 s8C 0.1 SEC
0.01 SEC

MEAS MODE

START

sSTOP

DATA
(LED)

POWER FAIL

SIGNAL LOSS
SYNG LOSS

AIS

Displays the number of error pulses
Cisplays the number of errcr intervals
bBisplays the ratio of error free intervals

bisplays the frequency of the clock input signal
Displays the voltage added to the VOLTAGE
terminals (#10 on the rear panel}.

Sets the interval for error interval measurement.
The interval is always set to 1 second when the ERROR PERFORMANCE
switch on the rear panel is set to on.

REPEAR: Measuraement is performed repeatedly,

SINGLE: Measurement is performed only once.

UNTIMED: Measurement is performed from the time when the [START] key
is pressed to the time when the [STOP] key iz pressed.

When the {START] key is pressed, the measurement is started.
When the {START] key is pressed during measurement, the measurement
is restarted,

When the [STOP] key iz pressed, the measurement is stopped.

OFF: The display is changed each time a measurement is completed.
ON: The display is changed every second.

When a red LED lights, it indicates that an alarm is currently being
generated,

When an orange LED lights, it indicates that an alarm was previously
generated.

Lights when power goes off by methods other than by turning the
POWER switch off and power is recovered.

Lights when clock signals are disconnected.
Lights when the error rate exceeds the following values:

PRBS pattern: Approximately 1.3 x 10-1
Programmable pattern (the word length is 200 bits or less}, 1/N pattern:

Approximately 4.2 x 10“3
Programmable pattern {(the word length is 208 bits or more):

Approximately 4.2 x 10“4

Lights when all 1 pattern is detected.







Table 3-3

Fig. 3-4

Receiver Front Panel

Explanation of Controls

{Receiver Front Panel) (Contiued)

No., Label Function Paragraph
#2 ERRORS Lights when an error is detacted.
{eont.} GATING Lights during measurement,
BUZZER When this key is on (Key LED lights), the buzzer sounds during the
above alarm (red LED lights) or when an error is detected.
AUTO SYNC Usually set to ON.
HISTORY RESET ‘“Tfurns off the orange LED.
#3 TIME This function displayse and sat§ the time and measurement time. 3.4.2 (5}
REAL TIME Displays the time (year, month, day, bour, minute, and second).
MERS TIME
PRESET bDisplays the preset measurement time (time or number of clocks).
TIMED Displays the remaining measursment time.
ELAPSED Displays the measurement elapsed time.

MEAS PERICD

Switches setting of the measurement time by time (TIME) or number of
clocks (CLOCK) . : :

TIME setting method

1. Press the [YM] key or [DEMS] key to set the time,
Press the [PRESET] key to preset the measurement time.
2. Press the [SET] key. Two settable digits start blinking.
3. s8hift the blinking digits by using the [<] [>] keys.
4. Set the numeric values by using the [A]l [V] keys.
5. Press the [SET] key after the setting is completed.
TIME is set when the [SET! key is off.
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Table 3~3 Explanation of Contreols (Receiver Front Panel)

(Continued)
No. Label Function” Paragraph
44 {Printer) Prints the measured results and alarm 3.4.2 (6)
contents,

When the printer is not used, set the
{PRINT] kevy to off.

£5 MANUAL PRINT  Prints the measured results during
measurement at the printer.

#6 INPUT This function sets the clock and data input 3.4.,2
levels, and waveforms. (1) (2)
PCLARITY Switches the polarity of the clock signals.,
LEVEL

ECL: Terminating resistor {50 @ or 75 Q) is
connected to -2 V..

VARIABLE (CLOCK): Corresponds to the
transmitter VARIABLE
level.

No setting is required
for the receiver.

VARIABLE (DATA): THRESHOLD level must be
set.

v V. o+ v
XX e
V2 2

When FORMAT is CMI, Vth = 0.0 V is fixed.

FORMAT Switches the FORMAT corresponding to input
signals. :
PHASE Adjusts the phase between the clock input
ADJUST and data input.
#7 CONTROL When the receiver is controlled externally

by the GP-IB or RS-232C interface, the
REMOTE LED is on. The REMOTE LED is off
when the LOCAL mode is selected.

#3 PANEL LOCK When this key is pressed, only the POWER
switch can be operated.
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Table 3-4 Explanation of Controls
{Receiver Rear Panel)

NG . Label Function Paragraph
#9 ALARM OUTPUT The two t2rminals are normally open. 3.4.2
when an alarm is generated, the two terminals are strapped.

%10 MONTTOR TNPUT This input is used to record the state of the device under tast 3.4.2 {7}

together with an error rate when an error has ocourred.
{See #11 FUNCTION 2, bit 7.}
#11 FUNCTION 1 These switches are used to expand the receiver function. 3.4.2
FUNGCTION 2 {6) (M

The following two tables list the items related toc MEASUREMENT,

items

related to the format of the data printed after the measurement is

completed or during measurement for MEASURED DATA, and items re

lated

to the format of the data printed when an error is detected for ONE

SECOND DATA,

PUNCTION 1 Items indicated by a ciresle are the related item.
MEASURE- MEASURED SWITCH
MENT DATA LTEMS 0 1 .
o] ERRCR INTERVAL ASYNC SYNC i
o] THRESHOLD HBI, EPI CFF ON (ASYNC) 2
o ERRCR PERFORMANCE . QFfF . ON (ASYNC) 3
ERROR PERFORMANCE -3 -4
o] THRESHOLD 10 10 4
< VOLTAGE MIN MAX 5

Note: When bit

I ig 0 and bit 3 is 1, the error interval is always one second.

Bit 1: BSwitches the error interval measurement method.

Bit 2: Switches whether to print THRESHOLD EI or, FEI.
Printing can be done oniy when bit I is 0.

Bit 3: Switches whether to print the error performance data.
Printing can be done only when bit 1 is O,

Bit 4: Switches the severely ES measurement threshold error rate of

SLrror perfomanca .

Bit 3: Switches whether to measure the voltage at MONITOR INPUT #10

using the minimum or maximum value.







Fig. 3-5 Receiver Rear Panel

Table 3-4 Explanation of Controls
{Receiver Rear Panel) {Continued)}

No, Label Function ’ Paragraph

#11 FUNCTION 2

= -
MERSURED  ONE SECOND . SHITCH NO.
DATA DATA 0 1
o] TNTERMEDTATE PRINTING OFF ON 1
o] MEASURZD DATA PRINTING ALL Z. RATE 2
DATA Z. COUNT
PRINTING OFF ON 3
DATA E. RATE  E. COUNT 4
E. RATE E. COUNT & 5
oNE >0 EH 0 v 5
o iigg&b THRESHOLD . 0:3 10 0 1
1073 3100 1o 6
>10 21000 11
MONITOR INFPUT OFF ON 7
PAPER SAVING QFF CHN 8

Bit 1: Switches whether to perform intermediate printig when the measurement time is long
(2 hours or more}. When ON, printing is performed every 2 hours at measurement time
< 2 days or every 2 days at ;2 days.

Bit Z: Switches the printing format of a measurement rTesult.

0" A1l data is printed.
1" Only error rate and the number of errors are printed.

Bit 3: Switches whether %o print.
Bit 4: Switches whether to print an error rate or anumber of errors.
Bit 5 and 6: Printing restriction. Printing is performed only when the error exceed the values

in the table.

Bit 7: Switches whether to print the state of MONITOR INPUT #10.

Bit 8: Switches whether to interrupt printing for saving printer paper or continue printing.
When ON, printing is performed as follows:
After printing has continued for 1C seconds, it is stopped and restarts when there is
no error or the arrcr doesn’'t exceed the values in the table for 10 seconds.
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3.3 Power On

After the power switch has been switched on, the

MES22A operates as follows.

fPower-on]
+

[The previcusly used status is set]
+

[LED test]

In the following cases, the MESZZA_operateé as

follows,

(1)

(2)

(3)

Turning on the power switch while pressing the [LOCAL]

key:

The MES22A is set to its initial state. For a

detailed description, refer to paragraph 3.3.1.

The self-test mode switch (SELF T} of the GP~IR switch

is on:

The MES222 enters the self-test mode after +he
LED test. For details, refer to section 5.

The talk only (TON) and listen only (LON} switches of
the GP-IB address switch are on:

The MES522A enters the pattern data transfer mode.
In this mode, the pattern contents of the receiver are
changed automatically when the pattern contents of the

transmitter are changed. Refer to paragraph 3.5.

W
t
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3.3.1 Initial state

When the power switch is turned on while pressing the
LOCAL key, the ME522A is initialized except for the

receiver clock. The initial state is as follows.

(1} Transmitter

NORMAL OFF 14V 08V
700.000 PRAS27I 1V [ 0oV

a7 VARIABLE VARIABLE
IR 2 VARIABLE
!\ff‘i"’l";? A N
ekt
CLOCK: MEMORY, F9
it Fl: 1.00C MHz F2:  10.000 MHz _ _
petd F3: 100,000 Miz  F4: 200.000 MHz 4o
i1l 9= {ojeleys  FS: 300,000 MHz o F6: 400,000 MHz : Lol
ol el goaoio F7: 500.000 MHz F8: 600.000 MHz e
<7 “ F9: 700.000 MHz : S
orrady r
o PROGRAMMABLE WORD - i
e A: Mark ratic 1/2 pattern (N = 128) .y
ilaii e B: Mark ratic 1/4 pattern (N = 128) o
TR C: Mark ratic 1/8 pattern (N = 128) s
ALT D/E: D 1111 1111 [t
) E 0000 e10i0/4; . a

7 1/N: N = 12
< )G

I

Fig. 3-6 1Initial State of Transmitter I

o

3-18 {0
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{2) Receiver

NORMAL

ERROR
PR85223~1 RATE ~  15EC TIME{103EC)
REPEAT OFF ON OFF TIMED

w e e 0o e R e

Bt Gt bk ki

PERENI

OFF CLOCK

50 §
VARIABLE
VARIABLE

PROGRAMMABLE WORD

A: Mark ratio 1/2 pattern (N = 128)
B: Mark ratio 1/4 pattern (N = 128)
C: Mark ratio 1/8 pattern (N = 128)

1/N: N-= 12

MEAS PERIOD: CLOCK 109

Fig. 3~7 1Initial State of Receiver



3.4 Panel Description
3.4.1 Transmitter
{1} Clock

A synthesized clock generator is built into the
transmitter. Therefore, frequencies in the range of 1
to 700 MHz can be set in 1 kHz steps. When changing
the frequency, for example; the display changes as
indicated in Fig. 3-8,

As shown in Fig. 3-8, the frequency that precedes
a change is 123.456 MHz, and the blinking digit is

1 MHz.

699,456 MHz _ indicates the blinking
[AN] e e e numerical value

129,456 MHz
Values T The numerical value changes
preceding 124,456 MHz quickly when the [A] and [
the change: 123 .456 MHz keys are continucusly pressed.
' : 122 .456 MHz
[ 1 .

1.456 MHz

Fig. 3-8 Frequency Display Changes
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The frequency of an output signal changes as soon as
the numerical value is changed. Tat is, it is not
necessary to press the [SET] key each time the frequency is
set. Therefore, frequency response measurement can be more

readily carried out.

Pattern
(a) PRBS pattern

The PRES pattern is pseudorandom pattern having
characteristics that strongly resemble an actual line
signal. For this reason it is most suitable for
measurement. As indicated beiow, the MES22A has four

pseudorandom patterns.

PRBS 27wl : 1 periecd 127 bits
prBs 2+%-1: 1 period 1023 bits
PRBS 2°°-1: 1 period 32767 bits
pRES 223-1: 1 period 8388607 bits

A pattern with a short period is used for pattern
observation and/or for patterns having characteristics
that resemble code-converted patterns. {For example,
PRBS 2721 in the case of a 5B/6B code.)

A pattern with a long period is used for _
measurement of ordinary equipmeﬁtVSince it is closest

to an actual line signal.

Shown in Fig. 3-9 is the method for generating a
PRBS pattern. Two patterns can be generated by
changing over the internal switches in régards to the
PRBS 215—1 pattern. At the factory, it is set to the
CCITT comformity pattern. Refer to paragraph 3.6.1

for information on the transmitter internal switches,.



5
PRBSZl -=1: Conforms to CCIIT
(Standard: lst bit of internal switch is 0)

PRBSZlE—l: ANRITSU MEV7 compatible

(lst bit of internal swtich is 1)

D : Shift register
DO: Inverter

Fig. 3-9 PRBS Pattern Generation Method

@ : Exclusive OR gate
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{b)

Programmable word pattern A, B, C

The programmable word pattern can test the influence
cf the pattern on the equipment by gen@fating various
patterns.

It can also be used in case patterns where a special
bit composition are generated. The pattern can be set from
8 bits to 2048 bits in 8-bit steps. If a pattern with a
9-bit period is necessary, equivalent patterns can be

obtained by setting a pattern of 9 x 8 = 72 bits.

To generate the programmable word pattern (called
programmable pattern hereafter)} the data which was stored
in the memory in advance is sequentially read in word
length N steps shown in Fig. 3-10. Therefore, even if the
word length is changed, the previouély set data is
continucusly memorized as is. ‘ |

Pattern

Address 256 | |

Address 3 |

Address 2 {

Address 1 f f——m-hhﬁmhﬁﬁﬁxﬁk
1

Bit 8 -=-===-

]Mdre“ 1 pal:';a.n\ im:us 2 pattazn lmdn” 3 p;::em{Md.rena 1 patcern
1 period (3 X 8 bits) [
i

Output pattern o )
(In case word -length N is 3)

Internal memory b

Fig. 3-10 Generation of Programmable Pattern



The ME522A has three independent internal memories

which correspond to patterns A, B, and C. Although a change

in the programmable pattern need not be carried cut in the

address sequence but can be changed from the desired

address. An address pattern that exceeds the set word

length N cannot be set. In this case, it is necessary to

make word length N larger. The output pattern changes when

the [SET] key is turned on.

The MES522A programmable pattern is protected while the

power is off. The identical to the previous one can be

generated when the power is turned on again.

Note:

(1)

Address

Address

dddress

Addressg

Since the programmable pattern output will differ from
the set pattern when the MH676A is plugged-in and its
[MUX OPERATION] key LED is turned on. Refer to the
MH676A Multiplexer/MH677A Demultiplexer operation

manual.

Mark ratic variable pattern

When the MES522A transmitter has been set to the
initial state, the internal memory and output pattern

become as shown in Fig. 3-11.

_______ L A1l O

’—-J
]
W
\

.
128[::::::::::] A: Mark ratio 1/2 pattern

~~~~~ — » B: Mark ratio 1/4 pattern

1 ! ] C: Mark ratio [ haxk Falo L2IN, 1/31B], |
1/8 pattern 71 pariod (128 x 8 = 1024 bits) |
i |

Internal memory Output pattern (N=128)

Fig. 3-11 Programmable Pattern at Initial State
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Mark ratio e O

The mark ratio is the ratic of marks "1" in
regard to the entire bit.

1 peried (1024 bits) .
| Mark ratio

51z 1

1/2 Datuernm T_ 1 1024 2

Mark ratio

b1
| I
| o -
| |
| 1

1/4 pattmrn“"u L_[ T | |1 mﬂ%

Mark ratio

%1 256 E
|

|
1/8 pattern l [ l | L_ 11022841 =.J§.

1 iz28

Fig. 3-12 Mark Ratio 1/2, ;/4, 1/8 Patterns

The mark ratio 1/2 pattern is generated based on
PRBS 210

characteristics are nearly equal to the pseudorandom

-1 bit pattern as shown in Fig. 3-13 and its

pattern. The mark ratio 1/4 and 1/8 patterns are

generated based on mark ratlo 1/2 pattern and have a

random mark dlstrlbutlon

1l periocd. (1024 bits)

1623 bits

Mark ratio 1/2 pattern

prBS 219-1

Fig. 3-13 Mark Ratio 1/2 Pattern -



By inverting the pattern logic (1, 0) with the
[LOGIC] key, mark ratio 3/4 and 7/8 patterns can also
be generated. Refer to Fig. 3~14 for the mark ratio
7/8 pattern.

p

| 1 period (1024 bits) |

! ! 896 _7

! . ___r']__j— 1624 8
1 2 3 4 896 '

Fig. 3-14 Mark Ratio 7/8 Pattern (Pattern C)

The mark ratio variable pattern is convenient for
testing circuits having mark ratio dependency, for
example, clock regeneration circuits, O/E converter

circuits, GaAs FET, etc.
(i1} Zero insertion pattern

Random pattern + 0 insertion can be generated by
using a programmable pattern in the initial state.
The patterns of addresses 12% to 256 in the internal
memory all become 0 as indicated in Fig. 3~11 under
the initial status. Accordingly, by using pattern A,
the 0 insertion pattern can be easily obtained by

merely increasing the word length N.

1 period (1040 bits) I
1024 bits 16 bits|
| H

Random pattern [0..0 Random pattern

N=130

(a) Random pattern + 16 bits* continuous 0

* Since the start bit of the random pattern is

g, conktinuous 17 bits become 0.

W
i
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(c)

1 period (1048 hits)
,24 bits

i

|

| Random pattern [0--01010)
N=131

This pattern can be obtained by setting the address
131 pattern tc 00001010,

(b) Random pattern +20 bits continuous 0
Fig. 3-15 Zero Insertion Pattern

Alternate pattern (ALT D/E)

The alternate pattern is shown in Fig. 3-16.

Alternate signal

Alternate pattern fElE D ng}g]p EIE!E[E

Fig. 3-16 Alternate Pattern (ALT D/E)

The alternate signal is the signal that is added
to the ALT INPUT connector on the rear panel. The
input alternate signal is standardized at an 8-bit
width. The pattern D/E is a programmable 8-bit
pattern. Pattern D is output where the alternate
signal level is low; pattern E is output where it is
high.' The alternate pattern is used for jitter

measurement.



(d) Isolated pattern (1/NW patterﬁ)
The isolated pattern is shown in Fig. 3-17.

P

1 period (2048 l:::i_ts)"J
] N=]' to 64

L

~

E_?

-

bit
Fig. 3-17 1Isolated Pattern (1/N pattern)

Although an isolated pattern of up to 1/64 only
can be set, if a programmable pattern is used this

gsetting can be extended to 1/2048.

1 pericd (2048 bits)

Pattern setting
Address 1 1000 0000

L
-
m {_! Address 2 }OOOO 0000

bit to
Address 256

Fig. 3-18 1/2048 Pattern

The 1/1 patterns are all 1 patterns.



(e} Logic inversion pattern

The MES522A can invert the logic (1, 0) regarding
all patterns. Examples are shown in Fig. 3-19.

l 00 1 1 1 0 1

Programmable ) LOGIC I_...I I L | l [—
pattern LOGIC {inverted) m

ALT D/E {LOGIC BERBRBREE

pattern LOGIC (inverted) !'E‘f Elﬁf 5 52"5 5T

D and F show a patterns in which the
logic of D and E has been inverted.

LOGIC
I/N pattern {LOGIC {inverted) -_L—l , L
1 M

Fig. 3-19 Logic Inversion

(£} Gate

The ME522A can apply a gate to all patterns.

Gate signal —'-'-—1 I“_‘”*""‘
output pattern 7/ }Zﬁ%ﬁﬂﬁw

Fig. 3-20 Gate

The pattern is inhibited while the gate signal is
low. '



{3) Frror addition

The error addition is used to check the measurement

system and to check the operation of the receiver.

Figure 3-21 shows the method for checking the
measurement system. This is done by checking that the
number of errors detected by the receiver is equal to the

number of errors added by the transmitter.

Error addition Equip- Error detection
MES22A ment MESZ2A
transmitten to be receiver

measured

Fig. 3-21 Measurement Syétem Check

Errors are added to all data output, 1 to 6.
. External errors

If the external error addition function is used, the
error of the desired error rate can be added. A 1-bit
error 1s added by every trailing edge of a signal applied
to the rear panel EXTERNAL ERROR INPUT connector.



External error signal "“1 r““““‘“““*“ r —

Cutput pattern

M Bits with —"

errors

Fig. 3-22 External Error Addition

{4) Output waveform, level, phase

Although the waveforms and levels of CLOCK 1 output
and DATA 1 output are set by the OUTPUT keys, the other
outputs are fixed as shown heresunder.

CLOCK 2 output: “level 0/-1 V B
DATA 2 output: 1level 0/-1 V, waveform NRZ

DATA 3 to 6 outputs: level 1 Vp-p, waveform CMI

{a} Output waveform

Figure 3-23 shows a definition of the waveforms

of the transmitter output signals.



CLOCK

CLOCK

DATA

. CMI !

Fig. 3-23 Definition of Transmitter Output Waveforms

(b) Level
(1) VARIABLE
. Amplitude

As shown in Fig. 3-24, the amplitude can be
changed in the 1 to 3 V range in 0.05 V steps
(display in 0.1 V steps) by [A] and [yl keys.

I T

Fig. 3-24 Amplitude



. Offset

As shown in Fig. 3-25, the coffset voltage can
be changed in the -1 to +4 V range in steps of
0.05 Vv (display in 0.1 Vv sfeps) by IA] and [R]

keys.
_ When the offset
4V e X >< ~~~~~~  voltage is +4 V
[v] [~

el Y e e When the offset
X X voltage is -1 V

Fig. 3-25  Offset

(ii) ECL

The output level is fixed at the value given in
Fig., 3-26. '

-0.8 Voo

v A

Fig. 3-26 ECL Level

However,~iﬁ is necessary that the transmitter
output be terminated as shown in Fig. 3-27.

Equipment to be measured

Cutput

\

Pt

Transmitter:

50 Q or 75 Q

-2 v

Fig. 3-27 Termination Method
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{c} Phase

The phase difference between data output is as
follows, .
(i) DATA 1 output and DATA 2 output
PRBS pattern: 1/2 of PRBS pattern
Programmable pattern: In-phase

(ii) Data outputs 3, 3, 5, 6 (CMI output).

In-phase

(3) LOAD

With a digital system, impedance matching is necessary
when it is connected between equipment. An example is

shown in Fig. 3-28.

50 &
zzzilal Equipment to be measured
-
MES22A % Output &
Transmitter | s5g : o
50 &
75 Q
coaxial

Equipment to be measured

MEEIOA + Output cable i

Transmitter

Fig. 3-28 Impedance Matching
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3.4.2 Receiver
{1) INPUT DATA
(a} Input waveforms

The waveforms, logic, and threshold voltag@.

of the receiver ;nput 51qnals are defined in Fig.

3- 29
S
NRZ RZ ‘R CMT
Threshold ¢ Ty Ty Sy ol Ty f Y Eiﬁ;i?ﬁia@
voltage 1 mmnndh A Tt ] Q—-.«L——-_—-\-f_ o A A

Fig. 3=-29 Definition of Receiver Input Waveforms

{b) Level
(i) VARIABLE

Use the THRESHOLD. [%/] and [/A] keys to
set the THRESHOLD dlsplay voltage to the
threshold voltage of the input data {see
Fig. 3-30). -

vl (high)
—=Li L mhreshold voltage =

V2 (Low} vl + v2

INPUT DATA X - -

bk

(a) When the high and low levels are known:

\/ A VA Vo {Offset)
THPUT DRTA A = i ] ““““““ Threshold voltage =y
—=-—=-Va (Amplitude) VO - E?

(b} When the amplitude and cffset are known:

Fig. 3-30 Setting of Threshold Voltage
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Notesg:

1. Although the internal threshold is changed
every 0.05 V by pressing the [WV] or [A]
key, the THRESHOLD display voltage ornly

changes in 0.1 V steps.

2. When the INPUT DATA is CMI, the THRESHOLD
display voltage is fixed at 0.0 V and the
Izn7]1 and [AJ keys cannot be operated.

(ii) ECL

The terminal resistor of the receiver is
connected to -2 V (see Fig. 3-~31). The threshold
voltage is fixed at -1.3 V.

MES22A receiver

InNpuUT
50 @ oxr 75 @

-2 ¥V

Fig. 3-31 Receiver Termination

{2) INPUT CLOCK
(a) Level
(i} VARIABLE

Set the LEVEL to VARIABLE when the level of

the input signal is as follows.

Amplitude: 1 to 3 V; offset: -1 to +4 V
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(ii) ECL
The terminal resistor of the receiver is

connected to -2 V (see Fig. 3-32).

MEB2Z2A receiver
INPUT

50 & or 75

Fig. 3-32 Receiver Termination

(b} POLARITY

Set the [POLARITY] key as shown in Fig. 3-33
according to the phase of the input clock with respect
to the input data.

NRZ 7Y d
Input data RY, kY 7
m- . z X

(a) 7 [ I Set the [POLARITY] key to CLOCK
o L e Set the [POLARITY] key to CLOCK

Input clock {
Fig. 3-33 POLARITY

(c) PHASE ADJUST

PHASE ADJUST is used to set-the phase between the
input clock and data to the optimum position, and
whenever the phase relation between the input clock
and data is unclear. Use the PHASE ADJUST [%] and
[A\] keys to search for the PHASE ADJUST range so the
"ERRORS" LED goes off. Then set the PHASE ADJUST
display value in the center of that range. Refer to

Fig. 3-34 for the method on using PHASE ADJUST.
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‘HASE ADJUST display -5 -4 -3 -2 -1 O 1 2 3 4 5 (x 100 ps)

{x 100 ps) [ | ERRORS LED ofF 'ERRORS LED on |
ERRORS

LED on
‘ —4+2
Set PHASE ADJUST display to value to =100 PS. 5 =~-1x100 ps

Fig. 3-34 PHASE ADJUST

{(3) PATTERN

Set the same pattern as that of the transmitter

pattern. For a detailed description, refer to paragraph
3.4.1 (2).

Note:

When the MH677A demultiplexer is plugged-~in and the
MH677A [DEMUX OPERATION] key is on, the programmable
word pattern will be different from the set pattern.
Exercise care. Refer to the MHET76A multi?lexer/MH677A
demultiplexer operation manual.



MEASUREMENT

Errors are detected by comparison of the input pattern
and the internally generated pattern, which is the same as
that of the transmitter, bit by bié &s shown in the
foilowing figure. |

MES22A MESZ22A Receliver

Transmitter
Comparisen

Fattern generation

Measuring
— =

cbiect Erzor

{a} Measurement items

All measurement is carried out at.the same time
and only the item selected with the DISPLAY keys is
displayed. ERROR INTERVAL and ERROR FREE INTERVAL
measurements are performed at the following set
intervals only (1L g, 0.1 s, or 0.0l s).

(i) ERROR RATE

Number of error pulses .
Number of clock pulses

-16

Error rate =

.Measurinq range: 1 to 1.0 x 10
(ii) ERROR COUNT
Number of error pulses during the measuring time

Measuring range: 1 to 99999,

1 x 10° to 9.9 x 10%°



(iii) ERROR INTERVAL (EI)

Number of intervals in which at least one or more

errors has occurred within the measuring time,.

The interval can be selected as 1 s, 0.1 s, or
0.01 s.

The error interval may be synchronous or
asynchronous. They are selected with the 1st bit of
the FUNCTICN 1 switch on the rear panel.

Measuring time T {sec.)

Clock :Lﬂ_ —— ]

2 ' n

Error puises ~I ﬂ ﬂ ”
;

¥
i
‘ i
Interval _
H K
¢ Synchronous it — -
Error interval i

1 2 i
Asynchronous

(t= 315 0.1s or0.0L8)
Fig. 3-35 Error Interval

Measuring range: 1 fo 99999, 1 x 105 to 9.9 x 1016
(iv) ERROR FREE INTERVAL {(EFI)
EFI is the Ratio of the time without errors, and

it is calculated according to the following formula.

EFT Measuring time -~ EI x interval

= Measuring time x 100%

Measuring time: O to 100%
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(v)

(vi)

FREQUENCY

The clecck frequencies bhelow are displayeﬁ.
Unipolar pattern (NRZ, RZ, EZ): INPUT CLOCK
CMI pattern: Regeneration clock of INPUT DATA

The measured results are displayed at 1 sec.
intervals regardless of the [CURRENT DATA] key. Also,

frequency is displayed during measurement interrupt.
Note:
Note the following when the PATTERN is set to
PROGRAMMABLE WORD pattern.
When the  [AUTO SYNC] key LED and SYNC LOSS LED
are on, the measured frequency is lower than a

normal value. To display the normal value, turn
the [AUTO SYNC] key LED off.

Measuring range: 1 to 700 MHz

VOLTAGE

The voltage applied to the rear panel MONITOR
INPUT VOLTAGE terminals is displayed. (Refer to
paragraph 3.4.2 (7).)

The measured resulté aie displayed a£ 1 intervals
without regard to the [CURRENT DATA] key. The voltage
is displayed even during measurement interrupt.

Measuring range: 0 to 20 V



(B)

CURRENT DATA

The intermediate measured result is displayed at 1 s
intervals while the [CURRENT DATA] key is on: the final
measured result is displayed upon completion of each
measurement while the [CURRENT DATA] key is off.

An example is shown in Fig. 3-36.

Start
0 1 2 3 4 5 5] 7
Time (second) | 1 [ ! ! |
Measurement Measurement l Measurement 2
CURRENT
DATA QFF \“'"” V“'“ “‘\ \ \ \ Measurement 1 data
CURRENT e e ] Afrar 2 s|After 3 sjAfter 4 slafter 3 ¢ §
DATA ON T l
Pata 1 after Data 1 8 after measurement
measurement 1 start © 5 start
Measuring pericd: B s

(a) When the measuring period is set by TIME

Start
0 1 2 3 4 ) 6
Time (second) I l l l ! l
Measurement Measurement 1 {loai Measurement 2
CURRENT — 4 —— —\ — | IMeasurement l data
DATA COFF
Display \ \ \ \ \
CURRENT \ After 2 siAftar 3 s } X
DATA ON b i <
Data 1 after measure— !Measurement Data 1 after measurement
ment 1 start 1 data 2 start
Measuring period: clock 108 bits

{b) When the measuring period is set by CLOCK

Fig. 3-36 CURRENT DATA

When the SIGNAL LOSS LED is 1lit, the display becomes
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{c) Measuring mode

Measurement is possible in three modes; single,
repeat, and untimed (manual). Restart and stop during

measurement are possible.

Starn Eng Start Ena

Rapeat

Manuai

Fig. 3-37 Measuring Mode

By setting the measuring time (TIME or CLOCK) to the
desired time when the mode is REPEAT and SINGLE, the
respective repeat measurement and single measurement are
carried out. (Refer to paragraph 3.4.2 (5) when setting

the measuring time.)

When the mode is UNTIMED, the measuring time starts
from the time that the [START] key is pressed and ends when
the [STOP)} key is pressed. Measurement is completed when
the measuring time reaches a maximum of 100 days.
Measurement starts when the [START] key is pressed; it ends

when the [STOP] key is pressed,
(d) Alarm LEDs

The receiver has two types of alarm LEDs as shown

below.
. The red LEDs stay lit while the alarm is on.

. The orange LEDs indicate that the alarm is being

memorized.

Press the [HISTORY RESET]! key to cancel the orange
LEDs. '
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Alarm e mam L

Red LED it

Orange LED f Tit

HISTORY RESET
Fig. 3-38 Alarm LEDs

(i) DPOWER FAIL (Crange LED only)

Even during power failure, all information
(switch information, measurement data, real time,
etc.} is held,

Measurement is stopped when the power is
interrupted and it is restarted when the power

recovers.

AC power Power failure
02w12 se&‘ m
Measurement |
Stop

Fig. 3-39 Power Failure

(1i) SIGNAL 1L0OSS

A signal loss can be considered when the

following occcurs:
Unipolar pattern (NRZ, RZ, RZ): No input clock

CMI pattern: No input data or input data other than
139.264 MHz.

In a case where the measuring time is set with
CLOCK (see paragraph 3.4.2 (5)), measurement is
stopped at the point when a signal loss occurs.
Measurement is restarted when the signal loss is

recovered,



{iii) SYNC LOSS

When synchronization of the pattern is achieved,
if the error rate exceeds the SYNC LOSS threshold
value shown in Table 3-5, it is regarded as the SYNC
LOSS,

In the SYNC LOSS state, when the error rate is at
the SYNC LOSS recovery threshcld value or less, as
shown in Table 3-5, it is regarded as a SYNC LOSS

recovery.

Table 3-% Synchronization Threshold Value

Error rate

SYNC LOSS
recovery
threshold value

SYNC LOSS |
thresholid valuse

5
PR?S pAngRN . .y 1.5 x 106 1.3 % 1071 2330 “ g x 1073
(2'-1, 2*Y-1, 27°-1, 2°7-1) 1.2 x 10 ‘

A, B, C 5100 . - -3 16

(8 to 200 bits) L 2 = 100 4.2 x 10 4700 -
PROGRAMMABLE 1/N (N = 1 to 64) : = 3.4 x 10
WORD PATTERN _

A, B, C 510 : 16

Goe | Taei et

L 4.2 x 10 % 2.6 x 10

{(iv) AIS
ATS is realized under the following conditions,
"0" in data having approx. 3200 bits clock length
is 4 bits or less '
Note:

The AIS LED (red) goes out at SIGNAL LOSS.
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(5)

(e}

Time

(a)

0
:
1 _—
Time { R
! : ! *Current
Measuring ’ ;f i tfime
e Number of 123 | A
e I
clock puises fUUL ““““““ ’l ______ .ﬂﬂﬂ.._:
N el i i
] i P
Display : ! !
! H

AUTC SYNC

The [AUTO SYNC] key is turned on for ordinary
measurement, When the error rate egceeds the SYNC
LOSS threshold wvalue in Table 3-5, measurement is
performed by operating the [AUTO SYNC] key as

described below.

1. If the error rate is lower than the S¥YNC LOSS
threshold value in Table 3-5, achieve pattern

synchronous by turniang on the [AUTO S¥YNC] key.

2. Once synchronization is achieved, lock the
synchronous circuit by turning off the [AUTO
SYNC] key. However, if the error rate is higher
than the SYNC LOSS threshold value at the
beginning measurement can not be carried out.
When the [AUTO SYNC] key is off or SIGNAL LOSS
has occurred, the SYNC LOSS LED (red) goes out.

setting
Measuring time

The measuring time must be set in advance when
the [MEAS MODE] key is at REPEAT or SINGLE. The
measurement time is set by the time or number of clock
pulses. The receiver displays both the time remaining
and the elapsed time. The time remaining and the
elapsed time are displayed even if the measuring time

is set by the number of clock pulses.

1 s8¢, M (T} sec. T sec.
; ; .
i

Eiapsed time 1 Remaining time

Fig. 3-40 Measuring Time
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TIME

This is used in cases where the measuring time is
long, for example, 1 hour or more, or where measurement is
performed in blocks of time. The felation between the
measuring time and the minimum measurable error rate is

given bhelow.

1
Measuring time {second) x
Frequency (Hz)

Minimum error rate =

For example, the minimum error rate becomes approx.
-10

1.8 x 10 when the measuring time is 10 s and the
freguency 565 MHz. Measurement will be carried cut at the
initially set time even 1if a power failure occurs during

measurement.

Measuring time:

. Measurement end
10 minutes

Measurement start

Power
I failurei
0.2 to 1.2 s WOl to 2 s
i ]
Measurement | Heasuremenc Measurement
G ' 10 minutes

Fig. 3-41 Power Failure

. Setting method

1. Bet the [MEAS PERIOD]
key to TIME,

00 oe 00 G0
$ $

§
§9 23 59 89
— DAY -l HoUR-— LnainuTE-iL sECOND

2. Turn the DISPLAY [TIME] key on.

3, Press the‘[SET} key.

4, Set the DAY, HOUR, MINUTE, SECOND by means of the
(<1, [>]1 and [W], [A] keys.

5. Press the SET key again; the time is set at this
point.



CLOCK

This is used in order to carry out measurements
based on the minimum error rate to be measured. For
example, 1f an error rate up to 10#9 is to be
measured, use this mode to set the number of clock
pulses to 109. The relation between the number of

clock pulses and the measuring time is given below.

Number of clock pulses
Frequency (Hz)

Measuring time =

The measuring time is approximately 1.8 s when
the number of clock pulses is 199 and the measurement
frequency is 565 MHz. Measurement will be performed
up to the initially set number even if a power failure

occurs during measurement.

Measurement will halt at the point where a SIGNAL
LOSS occurs during measurement. It will restart at
the point where the SIGNAL L0OSS is recovered,

Signal Loss |

1

i
Measurement | | Measurement

Measurement stop Measurement start

Fig. 3-42 SICGNAL 1L0OSS



. Setting method

1. Set the [MEAS PERIOD] key
to CLOCK.

AAA AL E

L cLoexi07-10%5g7s))

27

2. Turn the DISPLAY [PRESET] )
15

key on.

3. Press the {[SET] key.

4. Set the number of clock pulses by means of the [¥y]
and [A] keys.

5. Press the [SET] key again. The number of clock pulses
is set at this point.
Note:

Measurement is not performed and "A4 AQ FL" is
displayed when the set value of the number of clock

pulses converted to time is 100 days or more.

(b} Rear time

The receiver has a real-«time clock with calender.

Measurenment is carried ocut according to this clock.
The setting method is as follows.

1. Turn the REAL TIME [¥M] or
[DHMS] key on. ' '

oo al

2. Press the [SET] key. ' 5 § FANANIVANIVAN

99 12
- YEAR ~ LMONTH-

3. Set the YEAR, MONTH or DAY,
01 a0 [+]1] [+]4]
HOUR, MINUTE, SECOND by § )

33 23 59 59

{<] , [>} and [v] , [A] keys . = DAY d LHOUR ) SMINUTES “SECOMND

4. Press the [SET! key again. The time will change at
that point. '
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{(6) Printer

The printer prints the measured results (measured

data, alarm) and error analysis data.

There are five kinds of printing data.
. Measurement start data
. Measurement end data
. Intermediate data
. One second data
. Alarm data

The FUNCTION 1 and FUNCTION 2 switches on the rear
panel are used to select and limit the contents to be

printed. (Refer to paragraph 3.4.2 (7).}

The direction of the printing is determined by the.

internal switches. (Refer to paragraph 3.6.2.)

INIBAIR0,38  dISHYTI
75ISSI81,Z8NN0 QN3

ELAFSED 38.98.00.85

END  JUNB2-19:57!14
START JUNB2/18:57:89
A A AR o e o o sk ol e ook

9P IGG81/28N0 LYBLS
et o o ok R e ek e ok

J

Forward Reverse

Fig. 3-43 Printing Direction

3-50



(a)

Error analysis data
(i) Threshold EI and EFI

. Threshold EI

Number of intervals which satisfy the threshold

conditions in the measuring time,

{Threshold conditions:

error rates in set interval

-3 -4 -5 -6 -7 -
»10 -, »10 °, »10 7, >10 7, >10 ', <10
Error rate 8.5 104
™ 36x 47x
21x90°° - 1673 11x107 14x107 5.2x 107
Error _iois '
——— t Ar—
Error rate >10° Eifi
. Error rate >10° .
Error rate >107 B
Error rate <107 Efl B

7

)

t: Time selected by the INTERVAL (0.0l &, 0.1 s, 1 @)

Fig, 3~44

" . Threshold EFT

Threshold EI

The threshold EFI is calculated as follows.

MeaSuring time - threshold EI x interval

Threshold EFI =

Measuring time

x 1060%



{(ii} Error performance data
The error performance data are the measurement items
recommended in CCITT G.821,.
Error free seconds (EFS)

Sum of the seconds without errors
EFS = g x 100(%)

. Errored seconds {ES)

BES = Sum of the seconds Wlth.at least one error < 100%
S—avail

Severely ES (SES)

Sum of the seconds with an error rate
exceeding the Eth

SES = S-avail

®x 100%
Eth can set to 107 or 107% by the FUNCTION 1 switch
on the rear panel. (Refer to paragraph 3.4.2 (7).)

. Degraded minutes (DM)

_Md x 80
DM—mX 100%

Md: First, the seconds where the error rate exceeds Eth
in a second are removed from S-avail and the
remaining seconds are consecutively grouped into
blocks of 60. Md is the sum of blocks where the

6 or 10
4

error rate in the block has exceeded 10 8

(10"% when Eth is 1072, and 10°% when it is 10°%).

. Unavailable seconds (US)

S—-unavail

us = Measuring time - power fail time

x 100%




S-unavall:

Time from the time that the condition where the
error rate in a second has exceeded Eth or the
signal loss condition has existed continuously for
at least 10 s, until a different condition has

continued for at least 10 s.

1s ’ “C" 10 times
23456789810 ————

l“i“lxmx X XXX XXX CTX X TSTXTOIS] T 0]
{-o——-—-s-unavaﬁ————{

X: The error rate in a second has exceeded
Eth or the signal is lost.
O: Other than the above. _
*S-avail = Measuring time - power failure time —
S-unavaii — signal loss time other than
S-unavail

Fig. 3-45 S-unawvail

(b) Printing contents

The printing contents are shown in Table 3-6.

Table 3-6 Printing Contents

Types of data Printing contents Printing execution Printing restriction
Measurement . Measurement start time . Prints at measurement start

start data

Measurement . Measurement start time Prints at measurement end Prints at measurement
end data o ' end

. Measurement end time

The following are

. Elapsed time available for
selection
. Measured results
(Measurement data: error rate, . Printing of all data
error number, EI, EFI alarm or zbbreviated data
second: POWER FAIL, SIGNAIL
LGSS, SYNC LOSS, ALS) . Existence of
threshold EI and EFY
. Error analysis data printing

4

Thresheld EI and EFT

Existence of error
performance data

+

. Error performance data printing

(Refer to Paragraph
3.4.2 (7))




Table 3-6 Printing Contents (Continued)

Types of data Printing contents Printing executicn Printing restriction
3 Inter- Same &s the above measurement . When [MANUAL PRINT] key is Same as measursment
mediate end data pressed end data
data
However, the measurement end time . At the following times when
is changed to the intermediate intermediate printing is on
time. (When FUNCTION 2 switch bit
1 is 1)
Zvery two hours when measuring
time is < two days
Every two days when measuring
time is >2 days
However, no printing takes
piace when the [MEAS MODE]
key is set at UNTIMED
4 One second Average error rate or number of Printing at each second Selectable at the
data errors in 1 s when an error has following
occurred
{Refer to paragraph
Time of sceurrence 4.2.2 (7}.)
Error rate of error number Existence of printing
Meniter input {Voltage and status) Printing contents
{error rate or error
number)
Printing restriction
by error rate or
error number
Existence of moniter
input printing
Existence of printing
papexr saving
5 Alarm data . POWER FAIL, SIGNAL LOSS, SYNC Printing at time of alarm

LOSS, and ALS oceurrence time
and recovery time.

. Alarm contents

occurrence and alarm recovery

POWER FAIL is printed out at
time of power recovery

3
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(c) Printing format and rear panel FUNCTION 1 and 2 switch
settings

Shown below is the printing example and the method oﬁ
switch setting.

The setting of switches not indicated is opticnal.

{i) Measurement start data

Measuring start time STRET JaN3g8- 138

Setting the switches is not necessary.
Fig. 3-46 Printing Format for Measurement Start Data

(1i} Measurement end data and igtermediate data

* INT 5 printed cut in place of END

for Intermediate data.

EESEEE TR FE T TR S

Maasuring start time START JAN3R- 13159:35 | Month, day, hour, minute, second
Measuring end time  — e END JARIAA13159145
Elaosed time————————ELAPSED  BH/BE! 00 10— with the [MEAS BERIOD] Key set to
i *  MEASURED RESULT = CLOCK, the number of clock pluses
ERROR RATE 4,3E-18 are printed (for exampie, 1E10}.
Measured resuit ERFCR DOUNT 3 However, It changes {o time in the
Data ER INT(1.8s) case of Intermediate data.
— ER FREE INT 73. BBBB'
1 PUOWER FEéL gz
STaNAL S5 Az
Alarm seconds SYNC LOSS Ge
~ AIS SEC s

LEEZEEL L e

T T~

Switch settings: FUNCTION 1  FUNCTION 2

i
fl

Bit 2
Bit 3

Bit 1
Bit 2

0 or 1%
0

i
<

1

{a) Ordinary data (Format at shipment)

Fig. 3-47 Printing Format for Measurement End Data
and Intermediate Data
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Switch settings:

JAHIA 140840

37
ER 2.0E-83 EC 1.3E@7
4L

Error rate Number of errors

{b) Abbreviated data

FUNCTION 2

H

it

0 or 1%

*: Set to 1 when intermediate printing is

carried out.

Error analysis data
Threshotd E1
Threshoid EF1

Switch settings:

(c) Ordinary data + threshold EI,

/’,’ﬂwu*th\\\\\ﬁxm_ﬂ,»”

R R AR R R SRS R T Y
START JaNla {dlga] 23
END JAEHIBA14 080033
ELAFSED  8B-0900811d
#  MERSURED RESULT #
ERROR RATE 4,3E-149

ERRUR COUNT 3
ER IHT(L.@s) 3
ER FREE INT 79%.0088%
FPOWER FAIL gz
SIGHaL LO55 E
SYHC LOSs Bz
AIS SEL 8g
# THREESHOLD EIZEFI #
ER E] EFI
>E-3 ] 18a%
sE-4 ] laus
»E-3 g 1aak
YE-% & taak
YE-7 g 1any
$E~7 3 TE.ReeaY

LEEE L AT R SRR RS T 1Y

/”ﬂ_*ﬁ\“\\\quﬂ,,/

Bit 1, 3

Bit 2 = 1

FUNCTION 1

Bit 2

FUNCTION 2

= 0

Fig. 3-47 Printing Format for Measurement End Data

and Intermediate Data {Continued)
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TN

S R L L LT R s
START JaHIasid4i@ilze
EHD JAHZBESL 41010 38
ELAPSED  83-05.80) {8
*  MERSURED RESULT =
ERROR RATE 4, 3E-
ERREOR COUNT

ER IMTCL, 830

ER FREE INT 7&.894

POWER FrIL 4

SIGHAL LOs=

SYNC LSS

AlS SEC

;_ERRGE FERFORHAHT
: H

[x)

Fl

ERs

CER e 220 50 {0 55 Lok Sk i

[aot oy

S L U TR T

5 5
Error EFC TR.000
parformance ZES (HE-I AR
data DM (e~
He
EREELEE £ F B ERE R R

//’ﬂWMﬁ‘N\\“\HW_ﬁ_”f///

G 5
o 50
Lo
Bt
e
X

Switch settings: FUNCTION 1 FUNCTION 2

Bit 1, 2 = @ Bit 2 = 0
Bit 3 = 1

{(d} Ordinary data + error performance data

Fig, 3-47 Printing Format for Measurement End Data
and Intermediate Data {Continued)



T —

EEEEERELE S EELEEEEE T

START JANI@- 1416

END JAHIB 14832027 .

ELAPSED @@ gBlidg; 15

*  MERSURED FEin *

ERROR RATE 4.3E-18

ERROR COUNT

ER INT{1.8s)

ER FREE INT 74, el

POWER FAIL

SI1GHal LOss

SYNC LOSSE

RIS SEC

7| # THRESHOLD EI/EF

ER El

N

Error analysis gata ;E*i 4
Thresnoid E] c
Threshold EF] >wa

_ YE-&

»E-7
fE-T
Mo ;FRDR PEEFUF!

RE it

ru Sﬁéﬁh
CXE-33 L By
BM (PE-83 11 FOEEY
s 9. BannY
e o o o e ok o e o e o e i e # £ 3

I'T
(»IL-J*—"

A1 S CR O L...

P ettt S U R R S T R

U1 A4 e D 5 O
B e el ke

.xuva
\,,,,l('“|%-“¢|‘},,“al,‘§|ﬁ{|‘.§lt§'m""“

I T G0 O O 0 A S T

[and

Error
performance
data

LTI
Fry ‘rlm
Efg

T e

Switch settings: FUNCTION 1 FUNCTION 2

Bit 1 = 0 Bit 2 = 0
Bit 2, 3 =1

{e} Ordinary data + threshold EI, EFI + error performance
data

Fig. 3-47 Printing Format for Measurement End Data
and Intermediate Data (Continued)



(iii) ©One second data

- - . - . Error oceurrence time:
Error rate ZLHE-BF 3813149044

day, hour, minute, second

Switch settings: FUNCTION 2

Bit 3 = 1
Bit 4 to 8

i
o

{a) Error rate

Murnber of errors

Switch settings: FUNCTION 2

Bit 3, 4 = 1
Bit 5 to 8 =0

{b} Number of errors

2.BE-B3 39-1T143057

Voitage P
[ 12,8V {1MIM: HIGH

{minimum valus)

Status input level

Switch settings: FUNCTION 2

Bit 3, 7 = 1
Bit 4 to 6, 8 = 0

(c} Error rate and monitor input¥®

Fig. 3-48 Printing Format for One Second Data



1.3E88 J0/13142058

2.8V (MIH) HIGH

Switch settings: FUNCTION 2

Bit 3, 4, 7 =1
Bit 5, 6, 8 = 0

{d}) Number of errors and monitor input*

* Refer to paragraph 3.4.2 (7) (b).

Fig. 3-48 Printing Format for One Second Data (Continued)

{iv) Alarm data

Swiich setting i unnecessary

A o o Month, day, hour,
Time of N aanu S F T RO (0 Nt R =] minute, sacond JAHIES14010: 59
occurrence POWER FaIL SYHC LOS3
:i{ecovery SENSSS— FYS i T R B R Bkt
me

FOMER G&IM -

JAHZG 140180 44
SYNC GAIH

(a) POWER FAIL

{b} SYNC LOSS

JEHIBA141 11088 JENIBA14014031
SIGNAL L0ss HIZ DETECTED

JANTA 14011116 . JAMIB 14114749
SIGHAL GARIM AIS NOT DETELCTED

(c) SIGNAL LOSS {d) AIs

Fig. 3-49 Printing Format for Alarm Data



{(7) Rear panel functions

{a) FUNCTION 1 and FUNCTION 2 switches

By setting these switches, the error interval

measurement method, printing data and printing

restriction can be selected,.

Note:

Operation of these switches is always invalid in

remote control

The function of

switches is shown in
numbers (1, #2, #3)

#1
$2

#3

Content related

Content related

printing of the

Content related

FUNCTION 1 and FUNCTION 2
Table 3-7 and Table 3-8, 'The
in Table 3-7 and Table 3-8 are:

to measurement

to measurement end data or to

measurement end data

to printing of one second data

o

e

FUNCTION 1 (MEASUREMENT)

TTEMS

SWITCH

[ 1 NO.
ERROR INTERVAL ASYNC SYNC 3
THRESHOLD £I, EFI OFF OGN (ASYNC) 2
ERROR PERFORMANCE OFF ON (ASYNC) 3
ERROR PERFORMANCE -3 ~4
THRESHOLD 10 20 4
VOLTAGE MIN MAX s
FUNCTION 2  (PRINTER)
SWITCH
ITEMS 5 7 o
INTERMEDIATE PRINTING OFF oN 1
ALL E. RATE
MEASURED DATA PRINTING DATA 2. COUNT 2
PRINTING OFF ON 3
DATA E. RATE E. COUNT 4
E. RATE | E. COUNT | 6 | 5
>10 >1 ¢ 0 5
ONE 'y
SECOND THRESHOLD >10 210 o |1
DATA -
>10 2100 110 &
-3
>10 >1000 1)1
MONITOR INPUT COFF i N 7
PAPER SAVING OFF i ON




Table 3-7 FUNCTION 1

ITtem Description Execution
1st bit Selection of error At 0O: asynchronous From next
#1 interval measurement At 1: synchronous measurement

method (Note 1}

2nd bit  Existence of threshold EI At 0: no printing

#2 and EFI printing (Note 2) At 1 and lst bit is O:
printing
3rd bit Existence of error At 0: no printing
#2 performance data printing At 1 and 1st Lit is 0O:
{Note 2) printing '

The interval is fixed at
1 SEC at this time.

4th bit Selection of error At O: 10:2

#1 performance threshold At 1: 10
(Ncte 2)

5th bit Minimum cor maximum At (: measures minimum Without

$1 voltage measurement value delay

selection of monitor At 1: measures maximum
input voltage value
(Note 3}

Notes:
1. Refer to paragraph 3.4.2 (4) (a).
2. Refer to paragraph 3.4.2 (6) (a).

3. Refer to paragraph 3.4.2 (7) (b). |



Table 3-8 FUNCTION 2

Item Description Execution
1st Existence of At 0: no printing Without
bit intermediate At 1: print cut intermediate data as delay
#2 printing indicated below.

. Every twc hours when the
measuring time is < two days.

. Every two days when the
measurement time is > two
days. -
When the [MEAS MODE] key is
set to UNTIMED, print-out is
not carried out.

2nd Selection of At 0: all data is printed out,

bit print-out At 1: abbreviated data is

#2 content of printed ocut,

measurement end
data and inter-
mediate data

3xd Existence of At 0: no printing

bit one second data &t 1: printing is performed.

#3 printing But printing only takes place when
printing conditions of the 5th and
6th bits have been satisfied.

4th Selection of At 0: error rate

bit one second data At 1: number of errors

#3 print-out ' :

content

5th Printing Printing takes place only when the.

& restriction of conditions below have been satisfied.

6th cne second data

bits &th 5th Error Number of

bit bit rate errors

#3 0 0 *>0 >1

0 1 >107° >10
-4

1 ¢ >10 >100
-3

1 1 >10 >1000

* Error pulse is 1 or more.
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Table 3-8 FUNCTION 2 (Continued)

Ttem Description Execution
7th Existence of At 0: no printing Without
bit monitor input At 1: printing delay
#3 {voltage and But printing is only carried

status) printing cut when one second data is
(Note) printed.
8th Printing paper At 0: no saving :
bit saving for one At 1: saving 1s executed as follows
#3 second data . When one second data printing
printing is continuous for 10 s,
printing after this time is
halted.

. Release from printing shutdown
is carried out when there is
no demand for continucus 10 s
printing,

Note: Refer to paragraph 3.4.2 (7) (b).

{b) MONITOR INPUT

This is used when carrying out correlation

measurements between external causes and error.

The monitor input (voltage and status) state is

printed along with the error rate or number of errors.

The monitor input voltage can be displayed.

MEBZ2A Receiver

Clock

Equipment Data
AGC output
to be measured Alarm ut

(rear)

fig. 3-50 Example of Usage
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(1) STATUS

The input level (TTL) is measured at 100 ms
intervals, and if a low level is detected even once

during 1 s, it is regarded aé low level.

tsec.  lsec.  isec  1sac

} t ; Lo,
Input voitage * v, f vy ! ! f
1 H i Vs Va4 »
! ! \E | {
j ] ]
i ;
'
t

Status input

|
! ;
Error puises i [ 1 : E "n H ﬂ : ﬂ :

. e IW,_JL
rt
Printing o

{No printing is executed when there is no error)

Fig. 3-51 Measurement Example

{ii) VOLTAGE

The voltage between "+" and "-" terminals is
measured at each 100 ms, and the minimum value or
maximum value of the measured value is calculated at

each second.

(The minimum value or maximum value can be
selected by the 5th bit of the FUNCTION 1 switch.)

Both the "+" terminal and the "-" terminal are

floating from the cabinet ground (approx. 100 k2.

When the input voltage is positive, the low

voltage side is connected to the "-" terminal.

When the input voltage is negative, the high

voltage side is connected to the "+" terminal.

For a voltage that extends over both the positive

and the negative, only one can be measured.
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2,BE-B3 -38/1304

3
Voltage 12,8¥ (MIN) M

(Minimum value)

Status input level

Fig. 3~532 Printing Example

{c} ALARM OQOUTPUT

This output is used when taking ocut the alarm
information.

. No alarm

Both terminals are in the open status.
. Alarm (POWER FAIL, SIGNAL LOSS, SYNC LOSE, AIS)
Both terminals are short-circuited.

{(Note)

When the alarm status is 1 s or less, both terminals

are short-circuited for approx. 1 s.

Status
!Alarm] ! Alarm ]

Alarm output ., Short-
") cireuit [Opan]  shart-cireuit | Open
ARRrox.
1s

Fig. 3~53 Alarm Output



3.5 Transfer of Pattern Information

This function is used to set the receiver pattern to
the programmable pattern set by the transmitter with the

receiver. When the pattern lengthgis long, this function
is useful because:

. There is no need to set two times settings of the same
pattern {transmitter and receiver).

. Setting errors can be avoided,

3.5.1 Preparaticn

ME522A transmitter rear panel

GB=18

A
Gp-IB \§Talk only (TON}: ON
cable \Listen-only (LON): QN

k //// MES22A recelver rear panel

Y

Fig. 3-54 Pattern Information Transfer Connection

1. With the transmitter and receiver POWER switches off,
set both the GP-IB interface talk-only T ON switches

and listen-only LON switches located on the rear panel
to on,

2, Connect the transmitter GP-IB interface and the
receiver GP-IB interface with the attached GP-IB cable.
In this case, remove all GP~IB cables between the
transmitter or receiver and other measurement
instruments.



First, turn on the receiver POWER switch and then,
within two seconds, turn on the transmitter POWER
switch. All transmitter pattern information are
transferred to the receiver. Thereafter, with each
change of the transmitter pattern, the receiver pattern

alse changes.

The receiver enters the remote status in the transfer
mode. To cancel the transfer mode, turn the receiver
and transmitter POWER switches off, then turn the
transmitter and receiver TON switches and LON switches
off.

3.5.2 Pattern transfer

There are two types of pattern transfers, as shown

below.

(1)

Transfer of pattern type (PRBS 27"1, PRBS 210, etc.),

value of woréd length N, and logic

These are transferred when the type of pattern, N

value, logic are changed at the transmitter.

Note:

In case the transmitter pattern is changed from
PRBS 223~1 to PROGRAMMABLE WORD A, the receiver
pattern will also become PROGRAMMABLE WORD A.

And word length N of the receiver will be the
same as the transmitter word length. But in this
case the contents of programmable pattern A will

not be transferred.



{(2) Transfer of programmable pattern contents

Transfer of these contents can
out when the [SET] key used for bit
transmitter is turned off. At this
changed 8 bits, but all of the bits

enly be carried
setting of the
time, not only the

in programmable

patterns A or B or C are transferred.

3.6 Internal Switches

Both the ME522A transmitter and recelver are equipped

with function switches in thelr cabinets. Set these
switches with the power supply off.
3.6,1 Transmitter
Rear
|
Z5
OFF 4y
L/
Ec
8
51
Front
{Top view)

Fig. 3-55 Transmitter Internal Switch Position

Table 3-9 Switch Function

No. OFF ON Function Remarks
. 15 . .
1 Conforms ANRITSU PRBS 2 -1 See Fig. 3-56
to CCITT MEV7Y pattern
compatible generation method
2 to 8 - - Not used Always leave the switch

off

All switches are set at the off position at the time of shipment.
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“““““““““““ [1a}{is}—r—o—0

{a) Conforms to CCITT

{3~ B

{(b) ANRITSU MEV7 compatible

Fig. 3-56 ©PRBS lewl Pattern
3.6.2 Receiver
Rear
[ [Lu*J 76
OF'F
O
1
}(/
8
31
Front
{(Top View)

Fig. 3-57 Receiver Internal Switch Position



Table 3~10

Switch Function

No.

OFF

ON

Function

Remarks

Conforms
to CCITT

PRBS 215“1

Pattern genera-
tion method

Refer to Fig. 3-56.

Porward

Reverse

Printer printing
direction

3 to 8

Not used

Always leave these
switches off

All switches are set to the off position
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3.7 Printing Paper Replacement

A red mark on the edge of the thermal recording paper

indicates that the paper is about to run out (1 m

remaining). Replace the paper as follows:
Step : Procedure
1 Set the [PRINT] key #2 to OFF.
2 Push the [PRINTER EJECT] button #3 under the printer

{on the receiver front panel).

This releases the printer lock mechanism so that it can

spring forward.

Hold the front of the unit and slowly pull the
printer out until it stops (halfway, approximately
100 mm) .

3 Remove the remaining paper and insert a new roll.
The print side is on the outside of the roll.

Before loading the paper, unrcoll approximately 300 mm
as shown in Fig. 3-58.

4 Lift level $#1 and feed the recording paper through (c)
and (4) shown in Fig. 3-58.

If it is difficult to feed the paper through slot (c)

and (d), trim the corners of the leading edge.

5 Pull the paper straight, press the level #1 down, and
then press the [FEED] key #4 to feed the paper.

The paper can also be fed using the feed wheel #5.
6 Gently push the printer back in until it locks.

7 To resume printing, turn the [PRINT] key #2 ON.

3-72



#2 [PRINT] xey _ .

#1 Lever ’//”//,ﬁi: #4 [FEED] key ,/////f

#5 Manual
ﬁead wheel

#

- {front panel
g of Receiver)

#3 [PRINTER EJECT] butten
ron the receiver front
panel

Printing Ty
side ‘. ///”-\\\\
/S (a) :

Note
When transporting or moving the
instrument, the recording paper : Cut the
mist be removed, corners of

the leading
edge.

Fig. 3-58 Replacing Recording Paper






SECTION 4

MEASUREMENT

4.1 Measurement of 565 Mb/s System (140 Mb/s x 4)

An outline of this measurement is shown in Fig. 4-1.

Transmitter Recefver

fiber system

Optical r

I |

i b D |
Y d CODE | CODE -
3] Cot cony 2 ! T R BN POV o L R

! 5B/58 | 5 5B/68 '

i t |

b e et e e e e e b e e et s s e et e e s —d
138 Mhb/s 555 Mb/s 678 Mb/s 678 Mb/s 565 Mb/s 139 Mb/s
Civii Unipolar Unipolar Unipolar Unipelar M

E Unipolar section —

b CMi section ,

Fig. 4-1 565 Mb/s System Measurement

4,1.1 Measurement in the unipolar section

The unipolar section consists of two sections, the
565 Mb/s point and the 678 Mb/s point.

Although measurement of the 678 Mb/s point is
described below, measurement of the 565 Mb/s point is the
same as that for the 678 Mb/s point. Described in this

manual is the eguipment which uses the 5B/6B code. But

when this code differs, the measurement frequency will also

be different. For example, with a 7B8B code, the

measurement freqgquency becomes:



564.992 x = 645,705 {(Mb/s)

~Jj oo

{1) Panel setting

677.890 MMz PREBS2 1 Set the OUTPUT according to the input conditions
MORMAL ofFF ©f the equipment to be measured.

500

Fig. 4~2 Transmitter Settings

MaTes:
big & Ame LBL@T”,/?y?J cililel (o aﬁﬁ} 2y R/@}1)
Ecl. Leviaf
MLE fenaaT



Set the measuring
time to 2 s,

NORMAL REPEAT

prES27.1 ERROR | OFF ON
RATE

158C

50 & QFF

Set the INPUT according
to the cutput conditions
of the equipment to be
measured.

Fig. 4-3 Receiver Settings

po 7ES

use « Lot LEVer S
MRL  fersmd T

M OPRM gpaess gz GETT SIPy RedPoa i



(2)

Connections

Transmitter Receiver

CLOCK 1] iDATA 1 CLOCK —JDATA

Cloek
Data

Qptie fier system

Caode | et T Cod
conversion &0 E | O/E c:n:ers)on

(3)

Fiber Optic terminal equipment

Minimum error rate

Fiber Optic terminal equipment

Fig. 4~4 Connection

Measurement

First, verify that both the red alarm LEDs and
ERRORS LED are not lit. Press the [HISTORY RESET] key
in case the orange alarm LED is still lit. The lamp
will go out. The measurement results will appeér on
the receiver display. At a measuring time of 2 s, the
error rate measurement range becomes approx. 7.4 x
10-10 to 10"1. The relation between the measuring .
time and the minimum error rate that can be measured

is given in the following formula.

1
Measuring time (s) x frequency {Hz)

For example, when the minimum error rate to be

measured is 10”12, the measuring time is set to 30

minutes,



4.1.2 Measurement of the CMI section

(1} Panel settings

e
SHLLK

139.264 MHz prasz?3.y  gFe

NORMAL

75 0

Fig., 4-5 Transmitter Settings

Set the measuring

MORMAL REFEAT OFF ON OFF  fimeto 1 s

pres223. ERROR
RATE

150 CMI GFF

Fig. 4-6 Receiver Settings
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(2} Connections

Transmitter

Rear pane}

DATA 4

DATA S

PATA S

;‘ Optical fiber system
N MUX g/0 E !I o/E DMUX
ey,

Fiker Optic terminai aquipmant Fiber Optle tarminai equipment

Fig. 4~7 Connections

{3} Measurement

The measurement results are displayed every

second. Based on these settings, the error rate

measuring range is approximately 7 x 10-9 to. 1 x‘lo—l.



4.2 Measurement of 565 Mb/s System (45 Mb/s X 12)

An outline of this measurement is shown in Fig. 4-8.

Transmitter Receiver

i

Fiber optic terminal :
SSRGS S S——. S e
Optical iﬁ

™

! i 3
] i
t .
’2 p——| 0.l KR ! fiher system | 1 e L !
;.lmux c | aaTe | o |E/0 L o] ¢ [RATE] (o]
12— CoNY | ; § »| CONV 'ﬁ‘L’12
i ;
i i s |
B o o o o e o e et s A T e smoan s vy e oo o o o g e A
45 Mb/s 540 Mb/s 570 Mb/s 570 Mu/s 540 Mb/s 45 Mb/s
DS-3 . ns-3

Fig. 4-8 565 Mb/s System Measurement

With this system, measurement is carried out by using

the unipolar signal.

The measurement frequency will differ according to the
system. The 540 Mb/s and 570 Mb/s shown in Fig. 4-8 are
examples. The description that follows pertains to a

measurement freguency of 570 MHz.



{1} Panel settings

Set the QUTPUT according to the
570 M NOAMAL input conditions of the equipment
2 z prBES223 QFF to be measured.,

508

Fig. 4-9 Transmitter Settings



NORMAL Set the measuring
prES2%3 ERROR CFF ON QFF time to 2 s,
is

TIMED

50 82 OFF

Sat the HNPUT according to the
output conditions of equipment
to be measured.

Fig. 4-10 Receiver Settings
Pur  Formaf  Fel AR

mAay . HAE TT AT TS e o
e e leis FALL LT Gre

4-9
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{2} Connections

CLOCK 1 DATA L CLOCK DATA

Clock Clock

Data Data
! Cotical fiber systern |
i [ | i
: MU X £/0 O/E DMUX
: | S i
i {

Flber Optic terminal equipment Fiber Cptic terminal equipment
Fig. 4-11 Connections

{3) Measurement

Measurement results are displayed at 2-second

intervals.

Based on these settings, the error rate

~10

measuring range is approximately 8.8 X 10 to 1 X

lowl.



4.3 565 Mb/s System Measurement Using Bipolar Units

An outline of this measurement is shown in Fig., 4-12,

Transmitter Receiver

Optical ;r—* -.—J[
fiber system E

: |
£/
CONY /0 —qmum—*{ }—~———r—-9/E

7
!
|
|
i
|
[ ] s | ‘__..i__
!
E\
]
e s sk

|
|
!
!
]
!
[
I

Lo [ 4
565 Mb/s 865 Mb/s 678 Mh/s 678 Mb/s 565 Mb/s G565 Mb/s
Bipolar {Iaipotar Unipolar Unipolar Unipotar  Bipofar

3 Unipolar section — o

| Bipoiar section {

Fig. 4~12 565 Mb/s System Measurement Using Bipolar Units

This paragraph describes the measurement in the
bipolar section. Refer to Paragraph 4.1 for measurement
the unipolar section.

of



(1) Panel settings and unit connections

564,992 MHz NORMAL PRB5223. Set the CUTPUT according to

the input level of the equipment
to be measurad,

/8 Converter
MHS5104A

SR BT B AR

50 £ %0 {1 cable

Fig. 4-13 Transmitter Setting and Unit Connections



ERROR 1s te 2s,

REPEAT OFF ON QFF

MORMAL RATE

GRS CLOCK VARIABLE 0.5V GFF

VARIABLE

Fig. 4-14 Receiver Settings

(2) Connections

Transmitter

CQptical fiber system

B/U E/Q f |

sras2idg Set the measuring time

Set the INPUYT according to the output

CTIMED

Receiver

?eyef of the equipment to be measured,

B/ Converter
MHS5105A

| ESUUE—|

Flber Qptlc terminai equipment

Q/E

u/B

Flber Optlc terminal equipment

Fig. 4-15 Connections
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Measurement

The measurement results are displayed at 2-second
intervals. Based on these settings, the error rate

measurement range is approximately 8.8 X 10710 o 1 x

107,

4-14



SECTION 5

SEL¥ TEST

As a result of direct connections between the #transmitter
and the receiver, the MES22A can perform self test.

5.1 Connections and Settings

MESZZA transmitter

CLOCK 1 DATA L L

? ? oo Front Rear [:Q

rd S

[+]

Gr-1B “b'e/ Self test (SELE T} switch: ON
4

Mmm_m -

MES22A recelver

GP--{8
Front Rear

CLOCK DAT

Fig. 5-1 Self Test Connections and Settings

5.2 Procedure

Step Procedure

1 With both the transmifier and receiver POWER switches
at the off position, turn on the rear panel SELF T

switches of the transmitter and receiver.
SHE0E LFET
2 Connect up the attachegﬂcoaxiai cables between the

transmitter CLOCK 1 OUTPUT and the receiver CLOCK
INPUT, and between the transmitter DATA 1 OUTPUT and
the receiver DATA INPUT.




{Cont.)

Step Procedure

3 Connect the transmitter GP-IB interface and the
receiver GP~IB interface with the attached GP~IB cable.
At this time, remove all other measuring instruments
and transmitter or recelver GP-IB cables.

4 First, turn on the receiver POWER switch, and then turn
on the transmitter POWER switch within 2 seconds.
After the LED test has been performed, enter the
self-test mode, In the absence of an abnormality, the
time needed for the self test will be about 3 minutes.
During self tes%t, both the transmitter and receiver are
in remote status.

5 To stop self test press the transmitter and receiver
{LOCAL] keys.

5.3 Test Item
1. Freguency
2. Patterns .
3. Logic
4, Error addition (2 x 10_3 to 2 X 10_7,-single)
5. Clock polarity
6. Clock output level
7. Data waveform
8. Data output level
9. Data input threshold
10, Measurement functions (Error rate, number of errors,

EI {interval: 0.01 s, 0.1 s, 1 s), EFI, frequency,
voltage)



5.4 Output of Test Result

The test result is printed out by the printer built

into the receiver. When no abnormality is detected,

printing is done as follows.

Printing is as indicated below when an abnormality
occurs in the MES22A,

.. SELFTEST INSTRUMENT

The relationship between the abnormality and the

printing contents appearing in the [:::] is shown below.

Printing contents

Abnormality

GP-IB

SIGNAL LOSS
TRANSMETTER/RECEIVER
FREQUENCY

LOGIC

GP-IB interface

Clock input/output

All frequencies and patterns
Frequency

Logic
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{Cont.)

Printing contents

Abnormality

PRBS | 1

I

PROG A B C 1/N

. AD T 1

RN |

CLOCK /CLK VAR ECL

DATA RZ /RZ VAR ECL

ERRCR

ERROR

ERROR

ERROR

ERROR

VOLTA

RATE

COUNT
INTERVAL
INT (1s. 18. 018)
FREE INTERVAL

GE

PRBS pattern

[__—?: abnormal pattern
(73 27
ety 10
P10 s 2771
(151 2"
(231: 2%

Programmable word pattern

Frror addition, or error counting

r™™71: abnormal error
=t rate
] 107
Lzaij : 10“4
(e w0
(o3 : 107°

Clock polarity cor clock input/output
level (/CLK = CLOCK)

bata waveform or data input/output
level (/RZ = RZ)

Error rate measurement function
Error count measurement function
EI measurement function

Error interwval

EFI ﬁeasurement function

Voltage measurement function




SECTION 6

PERFORMANCE CHECK

6,1 General

A rerformance check is conducted to check whether the
main functions of the MES5222A meet the specifications. This
secticn gives a list of the equipment required for the

performance check and explains how each test is conducted.

If the performance check results meet every
specification, the ME522A is ready for normal use. If a
test does not meet a specification, adjust as required
according to the service manual. If the specification
cannot be met after adjustments are made, contact Anritsu

or representative in your area.
6.1.1 Transmitter performance check items

Table 6-1 Transmitter Performance Check Items

Paragraph Item

5.4.1 ' Internal clock

6.4.2 External clock

6.4.3 : PRBS pattern

6.4.4 Programmable and isolated patterns
6.4.5 Alternate pattern

6.4.6 Error addition

6.4.7 - CLOCK 1 and DATA 1 outputs
6.4.8 CLOCK 2 and DATA 2 outputs
6.4.9 Load

6.4.10 DATA 3 to DATA 6 outputs
6.4.11 Gate signal input

6-1



6.1.2 Receiver performance check items
Table 6-2 Receiver Performance Check Items
Paragraph Item
6.5.1 Unipeclar input
6.5.2 CMI input
6.5.3 Pattern
6.5.4 Measurement function
6£.5.5 Alarm output
6.5.6 Printer
6.2 Equipment Required for Performance Check

Tables 6-3 and 6-4 give the list of the equipment

required for the performance check, their performance

requirements and related paragraphs.

Table 6-3 Equipment Required for Performance Check
{Transmitter)
Equipment Specifications Application
quip P {Paragraph)
Frequency counter Frequency range: 1 MHz to 700 MHz 6.4.1
MP63Aa Resolution: 100 Hz_ 6.4.2
Stability: <1 x 10 /day

Synthesized signal Frequency range: 1 MHz to 700 Miz 6.4.2

generator MGE55A Resolution: 1 kHz

Pulse generator MG418A Frequency range: 10 Hz to 50 MHz 6.4.2, 6.4.11

or function generator Level: TTL, 0/-1 V 6.4.5, 6.4.6

Sampling oscilloscope Frequency range: dec to 10 GHz, 2CH 6.4.2, 6.4.8
6.4.4, 6.4.9
6.4.5, 6.4.10
6.4.7, 6.4.11




Table 6~3 Equipment Required for Performance Check

{(Transmitter) {Continued)
. ;e . Application
Equipment Specifications (Paragraph)
Universal counter Frequency range: dc to 500 MHz .6.4.3
Input sensitivity: 300 mv 6.4.6.
2CH, with operational function
Stable dc power supply =5.2 vdec, >50 mA
Three SMA connectors Impedance: 350 Q _ 6.4.7, ©.4.8
with 20 dB pad 6.4.9, 6.4.10
Two BNC-P.SMA-J Impedance: 50
conversion connectors
& dB power divider Frequency range: dc to 2 GHz 6.4.2, 6.4.5
500
50 500
30 £ - 73 {1 impedance Frequency range: 1 MHz to 1 GHz 6.4.2
transformer MPGI4A Insertion loss: <2 @B '
75 R/50 § impedance Frequency range: dc to 2 GHz 6.4.9, 6.4.10
converter MP667A I1/0 voltage ratio: 1/10 (-20 4B)
[ T e s i e -
75 & i 248 © |
=> X T — <Tsog
| .
(gszu)wt terminal : 105 0 61.60 : {Sampiing Oscilloscope side)
[ I
| i
AR A wd
ECL level converter Freguency range: dc to 2 GHz 6.4.7
MP66BA I/0 voltage ratio: 1/10 (~20 d8)
ECL. leval It -3
50 2 i 30.4 £ 157.5 2

<$350ﬂ

(Sampilng oscllloscopa Side)

=

(Cutput terminal
side)

-5.2 v




Table 6~4 Egquipment Reguired for Performance Check (Receiver)

Equipment

Specifications

Application
(Paragraph)

MESZ2A transmitter

See Table 2-6

6.5.1, 6.5.2
6.5.3, 6.5.4
6.5.5, 6.5.6

Power supply Voltage: 0 to 207 6.5.4
Multimeter Voltage and resistance measurements 6.5.5
e AuC TR et REFELT i
L T Y AR N TH#AT

6.3 Preparations L P e el 2 dpee

1. Initialize the MES22A.

2. Warm up the MES522A and all measuring equipment at

least 30 minutes.

6.4 Transmitter Performance Check Procedure

6.4.1

(1)

Internal clock

Specifications

Frequency range:
in steps of 1 kHz

Within #2 x 10°°.

£yl

Accuracy

1.000 MHZz to 700.000 MHz

After 30 minutes operation



(2) Setup

Transmitter

Frequency counter

MF53a
Sm%
S¥YNC OuUTPUT
CLOCK
Fig., 6-1 Setup
(3} Procedure
Step Procedure
1 Set up as shown in Fig. 6-1.
2 Press the CLOCK to INTERNAL [MEMORY] key.
3 Press the MEMORY [A\] key and read the MF63A idication
each time the key is pressed.
4 Confirm that the read values are within the 2 ppm

range of the displayed values of the transmitter CLOCK
display. ' '

Note:

The set frequencies for the memory numbers are as

follows.




{(Cont.)

Step Procedure

s

Memory Set frequency Cutput frequency tolerable range

number (MHz) (MHz)
F1 1.00C0 0.999998 to 1.000002
F2 10.000 9.99998 to 10.00002
F3 106,000 99,9998 to 100.0002
F4 260.000 199.9996 to 200.0004
FS 300.000 299.99%4 to 300.0006
Fe 400.000 399.9992 to 400.0008
F7 500.000 499,9990 to 500.0010
F8 &600.000 599,9988 to 600.0012
ro 7C0.000 £99,9986 to J00.0014
5 Set the memory number to F9 and press the [SET! key.

The 1 MHz digit of the CLOCK display value will blink.

6 Move the blinking digit to the 1 kHz digit with the
[ D] key.
7 Decrease the frequency in 1 kHz steps with the [%/]

key. Confirm that the freguency counter display varies

in 1 kHz steps.




6.4.2 External clock

(1} Specifications

Freguency: 1 MHz to 700 MHz
Input level: 0.8 to 1.2 Vp-p
Input waveform: 1 MHz to 10 MHz: Rectangular waves

10 MHz to 700 MHz: Sinuscidal or
rectangular waves

{2} Setup

Pulse %ene$at0x MG418a
or synthesized signal
generator MGS55A

Transmitter

Frequency counter
MFG3A
508 508
Q 0o
exTERNA | SYNC DATA 1
CLOCX
INPUT
50 - 75 @
impedance
transformer
MPEL4A ) .
J Sampling cscilloscope
& dB power o
divider o
O

O

@ ap
gﬁf

T/

20dB
PAD

{30

Fig. 6~2 Setup Use 50 {i Cables



{3) Procedure

Step Procedure
1 Setup as shown in Fig. 6-2.
2 Set the transmitter as follows.
CLOCK: EXTERNAL
CLOCK 1 POLARITY: CLOCK
CLOCK 1 LEVEL: VARIABLE
LOCK 1 AMPLITUDE: 1.0 V
CLOCK 1 OFFSET: 0.0 v
LCAD: 50 2
3 Set the sampling oscilloscope trigger mode to internal,
CHZ.

The amplitude of the clock signal applied to the
EXTERNAL CLOCK INPUT connector of the transmitter can
be directly read from the CH2Z level on the
oscilloscope.

4 Set the output freguency and output level of the pulse
generator or synthesized signal generator to the upper
and lower specifications in paragraph 6.4.2 (1), and

check the following two points.

1. Does the displayed value (clock frequency) of the
frequency counter coincide with the output
frequency of the pulse generator or synthesized

signal generator?

2. Is the CLOCK 1 output wavefeorm of CH1l on the
oscilloscope normal? See Fig. 6-3.




CHE: External clock input

CHA: CLOCK 1 OUTPUT

500 ps/div
0.5 v/div

Fig. 6-~3 CLOCK 1 Output Waveform

6.4.3 PRBS pattern
(1} Specifications

7 stages, 10 stages, 15 stages®*, 23 stages*
{(* According to CCITT Rec. 0.151)

{2) Setup

Transmitter

Universal counter

CHA CHB
o) Q
SYNC \ DATA 1
OUTPUT (ﬂxgkm :
PATTERN - T T T e

Fig. 6~4 Setup Use 50 £ Cables



(3} Procedure

Step Procedure

1 Set up as shown in Fig. 6-4. Connect the universal
counter CHB to CLOCK 1.

2 Set the transmitter as follows.
CLCCK: INTERNAL MEMCRY F9 (700.000 MHz)
PATTERN: PRBS 27"1
ERRCR ADDITION: OFF
CLOCK 1 POLARITY: CLOCK
CLOCK 1 LEVEL: VARIABLE, amplitude 1 V, offget 0 V
DATA 1 FORMAT: NRZ
DATA 1 LEVEL: VARIABLE, amplitude 1 V, offset 0 V
LOAD: 50 §2

3 Set the universal counter functicn switch to "B/A

ratio" and the resolution switch +to "10" (0.1 MHz)

4 Change the PRBS pattern in the order 27m1, 210—1, 215—1
and 223~1, and confirm that the displayved values on the
universal counter are the same as those shown in Table

6~5.

Table 6-5 Number of Clock Pulses

PRBS pattern Universal counter display value

271 1016 +1

10

210, 8184 +1
2151 262136 31
2231 67108856 *1

[}
i

10



{(Cont.)

Step Procedure
5 Disconnect the cable between CLOCK 1 and the universal
counter CHB andé connect the DATA 1 to the universal
counter CHB,
6 Change the PRBS pattern in the order 27~1, 210—1, 215~1

and 223—1, and confirm that the displayed values on the
universal counter are the same as those shown in Table
6-6,

Table 6~6 Number of "1"s in the PRBS Data

PRBS pattern Universal counter display value

271 256 +1
2104 2048 +1
2151 65536 1
2231 | 16777216 +1

(22}
i

11



6.4.4 Programmable and isolated patterns
{1) Specification
Programmable pattern:

3 patterns (A, B, C) with a word length of 8 to
2048 bits in steps of 8 bits. When the intial

switch is set, patterns with mark ratio of 1/2,
1/4, and 1/8 are set for A, B, and C

automaticalily.
Isolated pattern:

1/1 to 1/64 (1/m: one mark ("1") in a pattern of

m bits)
{2) Setup

Transmitter )
Q

9]
TRIG

O °

Q0 Q0

CHA CHB
204E
PAD

g

posesad v ook [ DRTAL
SYNC  f swe

OUTPUTéggggT
CLOCK ¢ oo

30

|
1
1
| S—

Use 50 0 Cables

Fig. 6-5 Setup



(3) Procedure

Step Procedure
1 Set up as shown in Fig. 6-5.
2 Set the transmitter as follows.

CLOCK: INTERNAL MEMORY F9 (700.000 MHz)
PATTERN: Set to the pattern to be checked.

. For programmable patterns
A, B or C

For isolated pattern
i/N

» For mark ratio variable pattern
Mark ratio 1/2: & '
Mark ratio 1/4: 3B
Mark ratic 1/8: C

ERROR ADDITION: OFF
CLOCK 1 POLARITY: CLOCK

CLOCK 1 LEVEL: VARIABLE
AMPLITUDE 1 V, OFFSET 1 V

DATA 1 FORMAT: NRZ

DATA 1 LEVEL: VARIABLE
AMPLITUDE 1 V, OFF SET 1 V

LOAD: 50 Q




(Cont,)

Step Procedure

3 Set the patterns with the PROGRAMMABLE WORD keys.

(2) For setting 10011000 01111100 to A as programmable

patterns,

1 Set the pattern to A. £ oe < %{

2 Seg N to 2. Frr pie .7
3 Set ADDRESS to 1 and write 10011000 in the 8

bits of ADDRESS 1 using the {[BIT! keys and
[SET] key.

4 Next, write 01111100 in the 8 bits of ADDRESS
2.

(b} For setting 1/20 pattern as an isolated pattern
1 Set the pattern to 1i/N
2 Set N to 20.

4 Confirm that the waveform on the sampling oscilloscope

agree with the following waveforms.

1/2

200 ps/div
1/4 0.5 v/div
1/8

Fig. 6~6 Mark Ratio Variable Pattern

6-14

e



{Cont.)

Step : Procedure

Fig. 6-7 Programmable Pattern

Fig. 6=~8 Isclated Pattern (1/20)

4 For the mark ratio variable pattern, connect the

{cont.) sampling oscilloscope trigger input connector (TRIG) to

the SYNC OUTPUT CLOCK connector.

6-15



6.4.5 Alternate pattern
(1} Specifications
Alternate pattern:

8-bit programmable patterns D and E

Alternate signal input

Operation fregquency: DC to 5 MHz

Level, connector: TTL
(Low: Output of pattern D;

High: Output of pattern E),
BNC
(2) Setup

Transmittar Pulse ger}erator MG418A
or function generator

CUTPUT
To ALT INPUT
at the rear panel

DATA 1 8 Power
divider
. O
Sampling
Oscilloscope

Use 50 i Cables

fig. 6-9 Setup



{3) Procedure
Step Procedure
1 Set up as shown in Fig. 6-9.
2 Set the transmitter as follows.
CLOCK: INTERNAL MEMORY F9 {700.000 MHz)
PATTERN: PROGRAMMABLE WORD ALT D/E |
ERRCR ADDITION: - OFF
DATA 1 FORMAT: NRZ
DATA 1 LEVEL: VARIABLE
AMPLITUDE 1 V, OFFSET 1 V
LOAD: 50 §
3 Apply a 5 MHz TTL level rectangular wave teo ALT INPUT
from the pulse generator or functicn generator.
4 Set ®00000000" to ADDRESS D,
5 Set "11111111" to ADDRESS E.
6 Confirm that the waveforms on the sampling oscilloscope

coincide with the alternate patterns shown in Fig.
6-10.




/
50 ns/div
2 V/div

50 ns/div
0.5 v/div/

Fig. 6~-10 Alternate Pattern

6.4.6 Error addition
(1) Specification

Error Bit error

3 4

Internal Ratio: 2x10 °, 2x10 °, 2){10“5

, 2x107%,

2x1077, single

External input

Operation frequency: DC to 1/40 of the
clock frequency

Level: TTL

Connector: BNC



(2) Setup

Pulse generator MG4183

TTL level
Q

Trangmitter

50 @ cr 75 @ cable

Universal counter

To EXTERNAL ERROR
INPUT at the O
rear panel Q

CLOCK1 20 @ cable

Fig. 6-11 Setup

(3) Procedure
Step Procedure
1 Set up as shown in Fig. 6-11.
2 Set the transmitter as follows.
CLOCK: INTERNAL MEMORY F¥FS% (700.000 MHz)
PATTERN: A

ERROR ADDITION: ON
DATA 1 FORMAT: NRZ

DATA 1 LEVEL: VARIABLE
AMPLITUDE 1 V, OFFSET 1 V

3 Set N to 1 with the PROGRAMMABLE WORD keys, and write
zeros for all of the 8 bits of ADDRESS 1.




(Cont.)

Step Procedure

4 Check according to the following procedures depending

on the error addition method.
(a) Single error
1 Set ERROR ADDITION to SINGLE.

2 Set the universal counter to pulse count mcde,
and press the reset switch.

3 Confirm that when the [SINGLE] key is pressed
cnce, the universal counter displays 1, then
2, 3, ... n when the key is pressed two, three

n times.
(b} 2Addition by specifying the error rate

1 Set the universal counter to the frequency
measurement mode and the fregquency resolution
to the 10 Hz range.

2 Set the ERROR ADDITION to 2 x 10-7, 2 x 10—6,

2 %x 1072, 2 x 107%, and 2 x 107> with the [A]
key and confirm that the display for each
setting coincides with the wvalue shown in

Table 6-7.

Table 6-7 Error Addition by Specifying the Error Rate
il /LA

Covng R fgaw&i Set value "Counter display value (Hz)
wppic s (e e

2 x 10 140 =1

2 x 1078 1400 =1

2 x 1072 14000 =1

2 x 1074 140000 =1

2 x 1073 1400000 =1




{Cont.)

Step Procedure

(c} Addition by external input

1 Generate the 17.5 MHz, TTL level signal from
the pulse generator or function generator and
apply it to the rear panel EXTERNAL ERROR
INPUT connector.

2 Set the universal counter to the freguency

measurement mode.

3 Confirm that the counter display value agrees
with the pulse generator repeating frequency.

6.4.7 CLOCK 1 and DATA 1 outputs
{1) Specifications
Cperation frequency:
1 MHz to 700 MHz
Waveform:

Clock: R2Z* (*Duty: Within 45 to 55% with
internal clock)

Data: NRZ, RZ*, RZ*
Amplitude:

1l to 3 V in steps of 0,05 V

(However, display is made in steps of 0.1 V)
Also, ECL.

{ECL: when connected to -2 V via 50 2 or 75 )

Offset:

~1l to +4 V in steps of 0.05 V.

(However, display is made in steps of 0.1 V)
Alsc ECL,

(ECL: when connected to -2 V via 50 Q or 75 Q)



Level accuracy:

Voltage and offset within the larger one of set
value *10% or #0.15 V

---— Offset voltage

NRZ X X ?f-—— Amplitude
- Offset voita
RZ \ / 99
74 /———\ ————————— -— (Offset voltage
(2} Setup

Transmitter _— i 0

I I N e

TRIG; 20 dB PAD

<:) G

g PRI, o kAR il
.

SYNC OO OO0
QUTPUT .
CLOCK CEA CHB
. v /’ﬁ ﬁ\‘;
. ~5.2v
ELC level 20 dB
converter MPSGHBA PRD __}iigviiZfi
MPGE8A

Use 50 { cables

Fig. 6-12 Setup



{3) Procedure

Step Procedure
1 Set up as shown in Fig. 6-12.
2 Set the transmitter as follows,

CLOCK: INTERNAL MEMORY F1 (1.000 MHz) +to
F9 (700.000 MHz)
23
PATTERN: PRBS 277~1
ERROR ADDITION: OQFF
LOAD: 50 &

CLOCK 1: LEVEL VARIABLE
AMPLITUDE 3.0 V, OFFSET 0 V

DATA 1: LEVEL VARIABLE
AMPLITUDE 3.0 V, OFFSET 0 V

CLOCK 1 output waveform check

3 Set to CLOCK or CLOCK with the CLOCK 1 [POLARITY] key,

and confirm that the waveform.is as shown in Fig. 6-13.

£: 700 MEz ]
CLOCK 200 ps/div
1 v/div

CLOCK

Fig. 6-13 COCK 1 Qutput Waveform




(Cont.)

Step Procedure
DATA 1 output waveform check . }
4 Set to NRZ, RZ and RZ with the DATA 1 [FORMAT] key, and i

confirm that the waveform is as shown in Fig. 6-14.

NRZ

Rz H: 200 ps/div
1 v/div

RZ

Fig. 6-14 DATA 1 Cutput Format
CLOCK 1 output and DATA 1 ocuitput amplitude checks

5 Confirm that the CLOCK 1 and DATA 1 amplitude can vary
from 1 V to 3 V by the respective CLOCK 1 and DATA 1
AMPLITUDE [\/], IAl keys. (See Fig. 6-15.)

Keep the DATA 1 cutput format in RZ-_,




{Cont.}

Step Procedure

200 ps/div
1 v/div

Fig. 6-153 CLOCK 1 Output and DATA 1 Output Amplitude
. CLOCK 1 ocutput and DATA 1 output offset veoltage checks

6 Confirm that the CLOCK 1 and DATA 1 ocffset voltage can
vary from -1 to -4 V by the respective CLOCK 1 and DATA
1 OFFSET (W], [A] keys. See Fig. 6-16 for the CLOCK
1 output offset check and Fig. 6-17 for the DATA 1

output offset check. Keep the DATA 1 output'format in
NRZ.

CHB +4 V
200 ps/div
2 v/div

e -1V
cH B

Fig. 6-16 CLOCK 1 Output Offset




(Cont.)

Step Procedure

10

+4 V

v 200 ps/div
| -1 v 2 v/div
-4 v

Fig. 6~17 DATA 1 Output Offset
CLOCK 1 output and DATA 1 output ECL level checks

Insert the ECL converter to the input of the

cscilloscope.

Set the CLOCK 1 and DATA 1 output levels to ECL to
-2 V.

Apply =-5.2 V to the dc voltage input terminal of the
ECL level converter from an external dc power supply.

Confirm that the waveform on the oscilloscope is as
shown in Fig. 6-~18.




(Cont.,)

Step rocedure

10
{cont.)

200 ps/div
0.5 v/div

Fig. 6-18 CLOCK 1 OQutput and DATA 1 ECL Level

Note:
The ECL level of the ME522A is defined as follows.
Amplitude: 1 V
Center voltage: ~1.3 V

{(when connected to -2 V via 50 Q.)




6.4.8 CLOCK 2 and DATA 2 outputs
{1} Specification
Operation fregquency: ’
1 MHz to 700 MiHz
Waveform:

Clock: RZ (Duty: Within 45 to 55% with internal
clock)

Data: NRZ
Level:

Within 0/-1 V 0.1 V

(2) Setup

Sampling oscilloscope

O
Transmitter :X:zjix: ')
O

20 dB PAD
C) O3

cvne CLOCK 2 DATA 27 o QO o 0
ouTPUT CHA CHB

g s

Fig. 6-19 Setup

6-28



{3} Procedure

Step Procedure

1 Set up as shown in Fig., 6-19. Use 50 §fi cables and the
same length for CH A and CH B.

2 Set the transmitter as follows.

CLOCK: INTERNAL MEMORY F9 (700.000 MHz) or
F1 (1.000 MHz)

2431

PATTERN: PRBS
ERROR ADDITION: OFF
LOAD: 50 @

3 Confirm that the waveform on the oscilloscope is as

ghown in Fig. 6-~20.

200 ps/div
0.5 V/div

Fig. 6=-20 CLOCK 2 Output and DATA 2 OQutput Waveforms




6.4.9 Load
The checking method explained here is for a 75 9 load.
(1} Specifications g
Switching between 50 §# and 75 §§ is possible
(But clock 1, 2 and data 1, 2, 3 are coupled)

{2} Setup

Sampling
oscilloscope
I
O
{ ; l o) 20 48
PAD
TRIG Qe
(O son
oRe oo
CHA CHB
LOAD key 75 R cable

75/50 Q impedance
converter 66 7h

// | N

50 2 cable

Fig. 6-21 Output Check at 75 { Load



{3) Procedure

Step Procedure
1 Set up as shown in Fig. 6-21,
2 Set the transmitter as follows.

CLOCK: INTERNAL MEMORY F9 (700.000 MHz)

2231

PATTERN: PRBS
ERROR ADDITION: OFF
LOAD: 75 @

3 Check each output waveform on the oscillescope as shown

in Fig. 6-22,

Pata
CH A i

f Clock

Fig. 6-22 Waveform at 75 { LOAD




6.4.10 DATA 3 to DATA 6 outputs
(1) Specifications
Operation frequency: o
1 MHz to 150 MHz
Number of outputs:

4 (DATA 3 on the front panel, DATA 4 to 6 on
the rear panel, Same phase.)

Level:
Within 1 $0.1 Vp-p
Load:

Data 3: Switching between 50 {1 and 75 0 is
possible

Data 4 to 6: 75 @
Connector:

BNC



(2}

SYNC
CUTBUT

PAD

Setup

Transmitter

f CLOCK 2 DATA 3

To DATA 4 to DATA 6
“mgpqthe rear panel

Sampling
oscilloscope

000

TRIG

(:) 500

00 060
CHA CHB

!
i
|
; | 7
S5 LIsitur, |
! 1 75 8 cable
§ 75/50 @ 1mpedanca
i 75 2 eable ‘converter MPGETA [
} 50 § cable
Fig. 6~23 Setup
Procedure

(3)

Step Procedure
1 Set up as shown in Fig. 6-23.
2 Set the transmitter as follows.

LOCK: INTERNAL VARIABLE
PATTERN: PROGRAMMABLE WORD &
ERROR ADDITION: OFF

LoAD: 75 @




{Cont.)

Step Procedure
3 Set the internal clock freguency to 150,000 MHz,
4 Write "10011100" PROGRAMMABLE WORD A,
5 Connect the sampling oscilleoscope trigger input

connector the SYNC OUTPUT PATTERN connector with a 50 £

cable.

6 Confirm that the waveform on the sampling oscilloscope

is the same as the waveform shown in Fig. 6-24.

5 ns/div
0.5 v/div

Fig. 6-24 CMI Output Waveform

7 Set the internal clock frequehcy to 139.264 MHz.
8 Set PATTERN to PRBES 223—1.
g Connect the sampling oscilloscope trigger input

connector and the SYNC OUTPUT CLOCK connector with a
50 { cable through a 20 4&B pad.

10 Confirm that the waveform on the sampling oscilloscope

satisfies the pulse mask diagram shown in Fig. 6-25.




T=7.18ns
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" Negative Positiva
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Fig. 6-25 Pulse Mask Diagram of 139.264 Mb/s CMI Interface



6.4.11 Gate signal input
(1} Specification

Operation frequency:

DC to 1/4 of the clock frequency

Level, termination, connector:

Within 0/-1 V #0.1 V
(0 V: Signal through;
-1 V: Signal inhibit), 75 &, BNC

{(2) Setup
Pulse generator MG4183
or function generator
TRIG
QUTPUT
! Q Q
Transmitter To GATE TN-

PUT at the rsar panct

5C¢ @ cable

75 & cable

Sampling oscilloscope

O

O
DATA 2 O
TRIG

O .8

508

20 &B O O OO

50 & cable PAD CHA CHB

| a— 0O (e}

I
Fig. 6-26 Setup



(3} Procedure

Step Procedure
1 Set up as shown in Fig. 6-26.
2 Set the transmitter as follows.

CLCOCK: INTERNAL MEMORY F9 (700.000 MHz)
PATTERN: PRBS 223wl

ERROR ADDITICN: OFF

LOAD: 50 @

3 Set the pulse generator or the function generator as

follows.

Frequency: 10 MHz

Duty: 50%

Level: 0/-1 V (For 75 § load)

4 Confirm that the waveform on the sampling oscilloscope

is the same as the waveform in Fig. 6-27.

20 ns/div
0.5 v/div

Fig. 6-27 Gated Output Waveform
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6.5 Receiver
6.5.1 Unipolar input

(1) Operation frequency ’

(a) Specification
1 MHz to 700 MHz

(b) Setup

Trangmitter Recelyer

CLOCK DATA

CLOCK 1 DATA 1

Fig. 6-28 Setup

(¢) Procedure

Step ‘ ~ Procedure

1 Set up as shown in Fig. 6-28. Use coaxial cables that

are adaptable to the impedance (50 or 75 ).




(Cont.)

Step Procedure

2 Set the transmitter and the recsiver as follows.

Transmitter Receiver

2
PATTERN FRBS2 3—1
CLOCK 1 POLARITY CLOCXK
QUTPUT
or LEVEL VARIABLE
CLOCK
INPUT AMPLITUDE 1.0v -
OFFSET 0.0 v -
DATA 1 LEVEL VARTABLE
QurpUT
or AMPLITUDE 1.0V -
DATA
INPUT OFFSET C.0 VvV -
THRESHOLD - -0,5 V
3 Confirm that the "ERRORS" LED does not come on when the

followings are executed. Set the appropriate values on
the input clock and input data phases.

Execu- Transmitter Receiver
tion FORMAT  tREQUENCY LOAD TERMINATION
sequence

1 NRZ 700 MHz 50 50 0

2 RZ 700 MHz 50 50

3 RZ 700 MHz 50 50 Q

4 NRZ 1 MHz 50 0 50 0

5 NRZ 700 MHz 75 R 75 Q

6 RZ 700 MHz 75 Q 75 Q

7 RZ 700 MHz 75 §©i 75 Q




(2} DATA input level
(a) Specifications
Amplitude: ’
1 to 3 V, ECL
Offset:
-1 to +4 Vv, ECL
Threshold voltage:
-2.5 to +3.5 V in steps of 0.05 V.,
(However, display in steps of 0.1 V)
¥ (AMPLITUDE) ‘ thCOFFSET}
Y - Y ... aERESHOLD = vo- VL
A\ A 5
(b) Setup
Set up as shown in Fig. 6-28. Use 50 Q cables.
(¢} Procedure
Step Procedure
1 Set up as shown in Fig. 6-28.




(Cont.)

Step

Procedure

Set the transmitter and the receiver as follows.

Transmitter Receiver

FREQUENCY 700 MHz L -
PATTERN pRES 2%°-1
CLOCK 1  POLARITY CLOCK
OUTPUT
or LEVEL VARIABLE
CLOCK :
INPUT AMPLITUDE 1.0 V -

OFFSET 0.0 Vv -
LOAD or TERMINATION 50 0

6-41



(Cont.)

Step Procedure
3 Confirm that the "ERRCRS" LED does not come on when the
followigs are executed. Set the appropriate valuesg on
the input clock and input data phases.
Execu- Transmitter Receiver
tion FORMAT DATA 1 OUTPUT DATA INPUT
sequence LEVEL AMPLITUDE  OFFSET LEVEL THRESHOLD
1 NRZ VARIABLE 1.0V ~=1.0 V  VARIABLE -1.5 v
2 RZ VARIARLE i.0v ~1.0 V  VARIABLE -1.5 v
3 RZ VARIABLE 1.6 v -1.0 V  VARIABLE -1.5 v
4 NRZ VARTABLE 1.0 v +4.0 V  VARIABLE +3.5 V
5 RZ VARTABLE 1.0 v +4.0 V. VARIABLE +3.3 V
6 RZ VARIABLE 1.0 v +4.,0 V  VARTABLE +3.5 V
7 NRZ VARIABLE 3.0V -1.0 V  VARIABLE -2.5 ¥
) R VARIARLE 3.0V -1.0 V  VARIABLE -2.5 ¥
9 RZ VARIABLE 3.0 v -1.0 V¥  VARIABLE -2.5 vV
10 NRZ ECL - - ECL -
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{3) CLOCK input level

(a) Specifications

Amplitude:

Offset:

{b) Setup

1 to 3 V, ECL y

-1 to +4 Vv, ECL

Set up as shown in Fig. 6-28. Use 50 Q cables.

{c) Procedure

Step Procedure
1 Set up as shown in Fig. 6-28.
2 Set the transmitter and receiver as follows.

Transmitter Receiver

FREQUENCY 700 MHz -
23

PATTERN PRBs 2~ -1

DATA 1 LEVEL VARIABLE

cuTPUT

or AMPLITUDE 1.0V -

DATA

INPUT QFFSET 0.0 Vv -

THRESHOLD - -3.5 Vv
LOAD or TERMINATION 50 ©




(Cont.)

Step Procedure

3 Confirm that the "ERRORS" LED does not come on when the

followings are executed.

Execu- Transmitter Receiver
tion POLARITY CLOCK 1 oUTPRUT CLOCK INPUT
segquence LEVEL AMPLITUDE CFFSET LEVEL

1 CLOCK VARIABLE 1.0V ~-1.0V VARIABLE

2 CLOCK VARIABLE 1.0V +4.0 V VARIABLE

3 CLOCK VARIABLE 3.0V -1.0V VARIABLE

4 CLOCK ECL - - ECL

5 CLOCK BECL - - ECL

6.5.2 CMI input
{1} Specification

Operation fregquency: Within 139.264 MHz t14 kHz

(2) Setup

Use a 75 & cable.

Transmitter Receiver

Fig, 6-29 Setup



(3) Procedure

Step Procedure
1 Set up as shown in Fig. 6-29.
2 Set the transmitter and the receiver as follows.

Transmitter Receiver

PATTERN * , PRBS_223~1
LOAD or TERMINATION . 75 @
PORMAT | - : CMT
2 Confirm that the "ERRORS" LED does not come on when the

followings are executed.

Execution Transmltter
sequence FREQUENCY
1 139.264 MHz
2 139,250 MHz
3 139,278 MH=z
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€.5.3 Pattern
(1) Specifications
Pseudo~random patterns (PRBS): <

7 stages, 10 stages, 15 stages,* 23 stages¥*
{*According to CCITT Rec., 0.151)

Programmable patterns:

3 patterns (A, B, C) with a word length of 8 to
2048 bits in steps of 8 bits. '
With the initial switch setting, patterns with
mark ratio of 1/2, 1/4, and 1/8 are set for A, B,
and C,

Isolated patterns:
1/1 to 1/64 (1/m: One mark ("1") in a pattern of
m bits)

Logic inversion:
Logic inversion is possible for all of the above

patterns.

{2) Setup

Set up as shown in Fig. 6-28. Use 50 {i cables.

(3) Procedure

Step Procedure
1 Set up as shown in Fig. 6-28.
2 Initialize the transmitter and the receiver.
3 Confirm that the "ERRORS" LED does not come on when the

followings are executed.

6~46
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Step

Procedure

. The transmitter and receiver.patterns are changed in

the order PRBS 2'-1, 2%0.1, 215.1, 223,

PROGRAMMABLE WORDS A, B, C and 1/N.

The transmitter and receiver patterns are set to PRBS

223-1 and logic is inverted.

6.5.4 Measurement function

ERROR RATE, ERROR COUNT, ERROR INTERVAL, ERROR FREE
INTERVAL, FREQUENCY

{a) Specifications

Error rate:

0.0 E - 16 (0.0 x 1071%) to 1.0 8 - 0 (1)

Number of errors:

0 to 99999 to 9.9 E 16 (9.9 x 101F)

Error interval:

Switching is possible between the intervals
of 0.0 s, 0.1 &, and 1 s.

Switching is possible between synchronous
mode and asynchronous mode

0 to 99999 to 9.9 E 16 (9.9 x 101

Error free interval:
0.0000% to 100%
Frequency:

1.000 MHz to 700.000 MHz,
Error: Within #(20 ppm + 1 kHz)



{b) Setup

Set up as shown in Figqg.

{c) Procedure

6-28. ‘Use 50 {I cables.

e

Step Procedure
1 Set up as shown in Fig. 6-28.
2 Set the transmitter and the receiver as follows.
Transmitter Receiver
FREQUENCY 700 MHz -
23
PATTERN PRBS 27 -1
CLOCK 1 POLARITY CLOCK
OUTPUT
or LEVEL VARIABLE
CLOCK
INPUT AMPLITUDE 1.0 -
CFSET 0.0
DATA 1 FORMAT NRZ
oUTPUT
or LEVEL VARIABLE
DATA
INPUT AMPLITUDE 1.0 -
OFFSET 0.0 V -
THRESHOLD - ~0.5 V¥
LOAD or TERMINATION 50 Q
MEASURE—~ MEAS MODE - SINGLE
MENT
AUTO SYNC - ON
INTERVAL - 1 sec
TIME MEAS PERIOD - TIME
MEAS TIME - 10
seconds
ERROR ADDITION SINGLE

)
;
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{Cont.)

Step Procedure

3 Pres the [START] key. When the GATING LED comes on,
press the transmitter ERROR ADDITION [SINGLE] key once.
It is normal if the display is as follows after 10

seconds have elawvsed,

ERRCOR RATE: 1.4E-10

ERROR CCUNT (number of errors): 1
ERROR INTERVAL: 1

ERROR FREE INTERVAL: 90.0000%
FREQUENCY : 699.985 MHz to 700,015 MHz

{2} VOLTAGE
{(a) Specification
0.0 o 20.0 V. Error: Within #(2% +0.1 V)

{b) Setup

Receivey (Rear panel)

VOLTAGE- !

VOLTAGE+
' Power supply



{c) Procedure

Step Procedure
1 Set the power supply voltage to +15.0 V.
2 Set up as shown in Fig. 6-30.
3 The measurement is normal if the VOLTAGE display is

within 18.5 to 19.5 V.

6.5.5 Alarm output
(1} Specifications
Normal:
Open between 2 terminals

Abnormal (Power failure, signal loss, pattern sync
loss, AIS):

Short~circulit between 2 terminzals.

(2} Setup

Set up the transmitter and the receiver as shown
in Fig. 6-28. Use 50 { cables. Set up the receiver

and the multimeter as shown in Fig. 6-31.

Receiver (rear)

~-ALARM OUTPUT

Multimeter

Fig. 6-31 Setup

6—50



(3) Procedure
Step Procedure
i Set up as shown in Fig. 6-28.
2 Set up as shown in Fig. 6-31. Set the multimeter to
resistance measurement mode.
3 Set the transmitter and the receiver as feollows.
Transmitter Recelver
FREQUENCY 700 Mz -
PATTERN PRES 223~1
CLOCK 1 POLARITY CLCCK
oUTPUT
or LEVEL VARIABLE
CLOCK
INPUT AMPLITUDE 1.0V -
DATA 1 OFFSET 0.0V -
QUTPUT
oY FORMAT NRZ
DATA
INPUT LEVEL VARIABLE
AMPLITUDE 1.0V -
OFFSET 0.0V -
THRESHOID - ~-0.5 v
LOAD or TERMINATION 50
4 Confirm that the ALARM OUTPUT terminals are open.
5 Disconnect the cable that connects the transmitter and

receiver clocks, and confirm that the ALARM OUTPUT

terminals are short-circuited.




6.5.6 Printer
{1} Specification
Printing contents:

Measured values {intermediate and final values),
error occurrence, alarm status, threshold error
interval, threshold error free interval, error

performance data, time.

(2} Setup

Set up as shown in Fig. 6-28. Use 50 {I cables.

(3) Procedure
Step Procedure
1 Set up as shown in Fig. 6~28,
2 Set the transmitter and the receiver as feollows,
Transmitter Receiver
FREQUENCY 700 MH=z -
23
PATTERN PRBS 2 =1
CLOCK 1 POLARITY CLOCK
OUTPUT
or LEVEL VARIABLE
CLOCK
INPUT AMPLITUDE 1.0V -
DATA 1 CFFSET 0.0V o
QuUTPUT
or FORMAT NRZ
DATA
INPUT LEVEL VARIABLE
AMPLITUDE 1.0V
QFFSET 0.0V
THRESHOLD - ~3.5 ¥




{Cont.)

Step Procedure
{cont.)
Transmitter Receiver
LOAD or TERMINATION 50 Q
AUTO BYNC - ON
ERROR ADDITION SINGLE -
PRINT - ON
3 Set the receiver as follows.
MEASUREMENT MEAS MODE SINGLE
TIME MEAS PERIOD TIME
MEAS TIME 10 seconds
FUNCTION 1 Bit 1 0
Bit 2 1
Bit 3 1
Bit 4 0
FUNCTION 2 Bit 1 it
Bit 2 0
Bit 3 0
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{Cont.)

Step Procedure

=Y

Press the [START} key. When the GATING LED cocmes on,
press the transmitter ERROR ADDITION [SINGLE] key once.
The printer is normal if the printed data is as follows

after 10 seconds have elapsed.

/‘\_/’

B0 e o o o s e 8 0 0 ol o e e ook

Measuring start time
Measuring end time

w—————STRRT JANO1/19:47;81

—END  JANB1/15:48.82

Elapsed time

ELAPSED 90/08:81{:91
# HEASURED RESULT »

Measured result ERROR RATE 2.5E~19
Data ERROR COUNT 3

ER INTC1.8s) 3
ER FREE INT 95.9819%
POWER FAIL (P
SIGNAL L0SS s
SYNC LOSS s
_| AIS SEC s
| * THRESHOLD EI/EF].»
ER El EFT
Error analysis data 2E-3 8 !933‘
Threshoid ! E-4 3 1964
Threshoid EFI E-5 8 teax
YE-6 ) 108%

: ' YE-7 8 1992

| $E-7 3 95.8819%
. ™| % ERROR PERFORMANCE®
ES 4.9180%

Error

EFS 95,8819%

performance SES (YE-3)  9.0080%
data D (PE~6) 8.09688%
us _ 8.9888%
0350 28 2 o3 50 s ol o 2 oy 3G o0 200 odx ol e ol vt

/”\_/_/

Alarm seconds




{Cont.)

Step Procedure

5 Set the receiver as followsg.

MEASUREMENT MEAS MODE UNTIMED

FUNCTION 2 Bit 3 1
Bit 4 0
Bit 5 0
Bit & 0
Bit 7 0
6 Press the [START] key. When the GATING LED comes on,

press the transmitter ERRCR ADDITION [SINGLE] key once.
The printer is normal if the one second data is as
shown below.

3.8€-99 B81/19:48:28

Error rate Day, hour, minute, second







SECTION 7

GP-IB

General
This section explains the standard GP-IB.

When Option 70 GP-IB interface is mounted in the
receiver, refer to the separate ME522A GP~IB interface

(option 70) operation manual.

The ME522A general purpose interface bus (GP-IB) is an
interface that conforms to the IEEE-488 and IEC-625 recom~

mendations,

All keys on the ME522A panel except the POWER switch
and PANEL LOCK key can be controlled through the GP-IB.

The ME522A can output the paﬁel settings and measured
results through the GP-I1B.,

Functions

SH1: Supports all source handshake functions.
AHl: Supports all accept handshake functions.
T6 (Transmitter) and T5 (Receiver):

Supports talker function, talk-only function
{receiver only)}, serial polling function and talker
release function by my listen address (MLA).

L3: Supports listener function, listen-only function,
and listener release function by my talk address
(MTA) .

SR1: Supports all service request functions.
RL1: Supports all remote/local functions.

PP0: WNo parallel polling function,



DCO (Transmitter) and DC1 (Receiver):

Only the receiver supports a device clear function.
When the receiver receives a device clear signal, it
#

simply discards the o0ld measurement data.
DT0: No device trigger function.
Cl (Transmitter) and CO (Receiver):

Only the transmitter supports a control function.
The transmitter becomes a controller in the self-test

mode .,

7.3 Measurement Preparations
7.3.1 Cable connections

Up to 15 devices can be connected to a GP-IB system,
but attention is required regarding the length of the
cables used for the connections since they are restricted

as follows:

{1} The length of a single cable must not exceed 2 meters.

(2} The total length of the cables must not exceed 20

meters.



Fig. 7-1 GP-IB Interface Connector Pin Arrangement

7.3.2 Example

Figure 7-2 gives an example of how the GP-IB is used.

[=] L S
4
Sz gutiseo0soo0
:x:!-ga.aa:-cou—»w
@ oo o= E XD AA A A
i 04t 19o® & ! s % 4 3t
€ 23 2 T 0 19 I8 M A6 0% 04 03
=
E]
=

Lo - B L L) L I R B )
L o m
TR a2 8 88 00
S5z 3zz58=323%
- O 8 0 G = a a0 B

MES522A zavice ME5224
transmitter © be ecei
TT‘ measured Lecesyer.
U GP-IB
Controller

Fig, 7-2 GP-IB Usage

7.3.3 Address setting

An address must be set for operation a device on the
GP-IB. The ME5222 address is set with the address switches

$2 (transmitter)

The ME522A confirms the address only when the power is
turned on. Therefore, when an address is changed, turn the

and #4 (receiver)

power off and then on again.

7-3

shown in Figqg.




#1 GP-IBE connector #2 Address switch

{a) Transmitter (Rear Panel)

#3 GP-IB connector #4 Address switch

(b)) Receiver (Rear Panel}

Fig. 7-3 MES522A GP-IB
7-4



Figure 7~4 shows an address setting example.

Iijzoa
l:jzot*
RS
[:]wn#

N
i

*‘fj"!jo_‘ '_.ZO
s womo

Fig. 7-4 Address Switches

Al toc A5 in Fig. 7-4 have the following wvalues.

a1 : 20 =1
B2 : 2t =2
A3 2234
ad : 20 =38
a5 : 2% = 16

Therefore, the address in the Fig. 7-4 example is 3.
The addresses that can be used in the MES22A is 0 to 29.
The three bits on the left side of the switches support the
following functions.

- These three bits must be set to QOFF for othet than the
following uses. ' ‘ '

(1) LON
This is a listen-only mode.
The Al to A5 settings are ignored in this mode.
This mode is used only for setting the MES522A
panel,

Figure 7-5 shows an example of how LON is used.



i Device to be
MES522A transmitter .
i measured MES22A receiver

Controller

Fig. 7-5 LON Usage

{2) TON (Receiver only)
This is a talk-only mode.
The Al to A5 settings are ignored in this mode.

This mode is used to output the measurement data

to an external printer,

The output data and timing are the same as for

the built-in printer.

Figure 7-6 shows an example of how TON is used.

MES22A Device to be ME522A receiver
fransmitteyr measured

Printer

Set the printer to
listen-only mode.

Fig. 7-6 TON Usage




{3} LON and TON

When LON and TON are simultaneously on, the
ME522A goes into a pattern information transfer mode.
In this mode, the pattern set in the transmitter is
automatically transferred to the receiver through the

GP-IB. For details, see paragraph 3.5.

{(4) SELF T

This is a self-test mode,
In this mode, the transmitter and the receiver

are self-tested. For details, see Section 5.

7.4 Operation

Operation is explained using an Anritsu Packet III as
a controller.

7.4.1 ME5SZ22A panel setting

The address of the ME522A transmitter is assumed to be
1, and the address of the receiver to ke 2. The panel is

set as follows.

WRITE @1l01: " "

ImAddress (For transmitter)

Write in the control codes that correspond to the
ME522A panel keys, which are explained later, enclosed in

the quotation marks.

When more than one setting is made on the panel,

separate the setting codes with commas as follows.
WRITE @101: * ' p "

Tables 7~1 and 7-2 show the control codes that
correspond to the panel keys. -



Table 7-1 MES522A Transmitter Control Codes

Item Control code Remarks
CLOCK EXTERNAL CEX . Always specify all digits
for fregquency setting.
VARIABLE cIv
MEMO 1 9 Example: CDFG01.500 for
MORY CIM1I te CI 1.5 MHz
Frequency CDbFQ001,000 to
getting CDF700.000C
PATTERN PR2S7 PG7 . PREBS1S
P1l5:; Cenforms to CCITT
PRES1O 210 PE1: ANRITSU MEVY
P15 compatible
PRBS1S5 P51

. When setting a programmable
PRBS23 P23 pattern, separate the data
into 4-bit sections, and
express each section in
PROG B PRB hexadecimal.
. See paragraph 7.4.1(1) for

PRCG A PRA

PROG € PRC the setting procedures.
T T
ALT D/E PAL 000G D110 1011 1000
/N PIN fc1 (81 [B] [8]
N PTN1 to . For alternate pattern
PTN256 D/E, assign 0Cl as the
D address and 002 as
Normal PLN
LOGIC Tavert prI the E address.
Address PADOOL to . Expr?ss N or address
setting, always by three
PRD256 ..
digits.
ERRCR OFF EQF Example: TPNCO1S when N is
ADDITTION
EXTERNAL EEX 15.
SINGLE EST
2 x 1077 ER7
2 x 107° ER6
2 x 107° ERS
-4
2 x 10 ER4
-3
2 x 10 ER3




Table 7-1 MES22A Transmitter Control Codes (Continued)

Item Control code Remarks
CLOCK CLOCK COCN . Always set AMPLITUDE and
QUTPUT T ocT QFFSET to twe decimal
rlaces.
ECL QCE
c Example: OCA 1,50 when the
VARIABLE oCcv clock AMPLITUDE
AMPLIITUDE 0CAL.00 to is 1.5 V.
QCA3.00 . Set the AMPLITUDE and
OFFSET 0CO-1.00 o OFFSET in 0.5 V steps.
0C04.,00
DATA NRZ ODN
QUTPUT B ODR
RZ oDZ
ECL QDE
VARIABLE oDV
AMPLITUDE ODAL.0C to
CDA3.00
OFFSET ODO-1.00 to
oDC4. 00
LOAD 50 0 L50
75 0 L75
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Table 7-2

MES522A Receliver Control Codes

Item Control code Remarks
CLOCK CLOCK ICN
INPUT
CLOCK ICk
ECL ICE
VARIARLE Icv
PHASE ICp-5 to
ICPS
DATA CMI inc . Set THRESHOLD in 0.05%
T —-—
INPUT =z D7 steps.
R IDR . Always §et TH?E?HOLD to
two decimal digits places.
NRZ DN Example: IDT 1.50 when the
BECL IDE THRESHEOLD is 1.5 V.
VARIABLE iDVv
THRESHCOLD IDT-2.50 to
DT 3.50
TERMINA- 50 0 TS50
TION 75 T75
PATTERN  PRBS7 PQ7 . The setting procedures of
510 PATTERN are the same as
PRBS10 for the transmitter.
P15
PRBS1S5 P51
PRBS23 P23
PROG A PRA
PROG B PRB
PROG C PRC
1/8 PIN
N PTNQOL to
PTNZ256
Normal PLN
LoGIc Invert PLI
ADDRESS PADOOL to
PAD256




Table 7-2 ME522A Receiver Control Codes {(Continued)

ITtem Control code Remarks
MEASURE~ HISTORY MHR
MENT RESET

DISPLAY

ERROR RATE MER

ERRCR

CONT MEC

ERROR

INTERVAL MET

ERROR FREE

INTERVAL MEF

FREQUENCY - MFR

VOLTAGE MVO
INTERVAL

0.01 s MIC

0.1 s MIR

1s MIA
MEAS MCDE

UNTIMED - MMU

SINGLE MMS

REPEAT MMR
START * MST
STCP MSPp
CURRENT ON MCN
DATA CFF MCF
AUTO ON MSN
SYNC QOFF MSF

ON MBN

BUZZER QFpF MBF




Table 7-2 MES22A Receiver Control Codes

(Continued)

Item Control code Remarks
TIME DISPLAY
™ oY
DHMS oD
PRESET TGP
TIMED DT
ELAPSED TDE
MEAS PERIOD
TIME TeT
CLOCK TPC
TIME REAL TIME
SET YEAR TRYOO to
TRY99
MONTH TRMO1 to
TRM12
DAY TRDOL to
TRD31
BOUR TRECO to
TRH23
MINUTE TRNOO to
TRNGS
SECOND TRS00 to
TRS59
MEAS PERIOD
DAY TMDCO to
TMD99
HOUR TMHOO to
TMH23
MINUTE TMMOO to
TMM59
SECOND ™S00 to
T™™MS59
CLOCX TMCQ7 to
TMC15




Table 7-2 MES522A Receiver Control Codes {(Continued)
Item Control code Remarks
FRINTER PRINT OFF RPF . PAPER FEED is set for one
on RPN line per command,
- ABCD RLN
ETER BLT
MANUAL PRINT RMP
PAPER FEED RPA
INTER=-
MEDIATE QOFF RIF
DATA
PRINTING OoN RIN
PAFPER QFF RSF
SAVING ON RSN
FUNC- ERROR SYNC EIS . When the power is turned
. . .
TION 1 TNTERVAL  ASYNC ETA ON, the setting is as set
by the rear panel switch.
FUNC- THRESHOLD OFF ETF ‘
O
Tiow 2 EL, EFIL ON ETN
ERROR OFF EPF
PERFORMA~ ON EPN
NCE -3 ET3
1004
10 ET4
VOLTAGE MIN EVI
MAX EVA
Measure- All EDA
ment Error  EDS
data
rate
or
Number
of
errors




Table 7-2 ME522A Receliver Control Codes

(Continued)

Item Control code Remarks
OFF EEF
ON EEN
Error EER
Cne
rate
sacond or
data
Number EEC
of
errors
ER2Q EEQ
EC>1
~6
ER,10 EEG
EC>10
zr>10” % EE4
ECT100
ER>107°  EE3
EC»1000
MONITOR CFP EME
INPUT ON EMN

14



(1) Panel setting examples

{a}

Fregquency setting

When setting 564.992 MHz to F5 memory, set as
follows: '

WRITE @101: "CIM 5, CDF 564.992"
} }

F5 564,992 MHz
{b) Programmable pattern setting
When setting the following 24ubit pattern to
programmable pattern A, set as follows.
1000 1100 1110 1111 1010 0000
Code (8] [cl [83  (F} (2] [o1
; Address 001 002 003

(c)

WRITE €10%: "PRA, PTN 003, PAD 001, 8C, EF, a0"

®x 8 = Initial Pattern
24 bits address

3

When the initial address is'specified, the

subsequent addresses are automatically increased.
Address Pattern

8C
EF
A0

Programmable pattern change
For changing a pattern as follows:

1000 1100 1110 1111 1010  ©000
\

1000 1100 1110 1101 1010 0001
(E] (D] [al [1]

WRITE €101 : "PAD 00z, ED, Al"

7-15



(d)

{e)

Output level setting

When setting the clock amplitude to 2 V, clock
offset to -0.55 V, data amplitpde to 1.2% V and
data offset to 2.4 V, set as follows.

WRITE @101:"OCV, OCA 2.00, OCO - 0.55,

—

oDV, ODA 1.25, ODO 2.40"
N
L.When the LEVEL is set at VARIABLE,

three codes are not reguired.
Measuring time setting

When setting the measuring time to 10 minutes and

one second, set as follows,

(i) When the current setting is for 30 days, set

as follows.
WRITE €102:"™TMDO0O, TMM1O, TMSOL1™

(ii) When the current setting is for one second,

set as follows.

WRITE @102:"TMMIOQ"



7.4,2 ME522A panel setting read-out

The ME522A can output the contents of the panel

settings and the programmable patterns.

An example of a program to read the panel setting is

given below.
10 DIM A$ * 2535

20 WRITE @101: ¥ o
LRead-»ogt code (See Tables
7=3 and 7-4.)

30 READ @101: A$
40  PRINT A$

50 GO TO 30

60  END

For the receilver, and a program as shown below to
distinguish this data from the measurement data.
" {In this case, the addresses in line No. 20 and 30 must be

changed toc 2.)
12 DCL @102

This is a command to keep the o0ld measurement

data from being output.
14 WAIT DELAY (.5

Waits for 0.3 second.
16 WRITE @102: "EGF"

This command prevents measurement data from being

output.



Table 7-3 MES522A Transmitter Read-out Codes

Item Code Remarks

Key settings GSW

PROG A GPA
PROG B GPB
PROG C GPC
ALT D/E GAL
1/N GIN

Table 7-4 MES522A Receiver Read-out Codes

Item Code Remarks

Key settings GSW

PROG A GPA
PROG B GPB
PROG C GPC
1/N GIN




Data is output as follows.
[DATA] [CR] [LF]

When the word length is ftoe long in programmable
patterns A, B and C to output at one time, the pattern is

divided and output as follows.
(1) When the word length N is < 64.

{Patterns of N = 1 to 64] {CR] [LF]

(2) When the word length N is 2 65 and < 128,
[Pattern of N = 1 to 64] [CR] [LF]

[Patterns of N = 65 +o 128] [CR] [LF]

(3) When the word length N is 2 129 and £ 192.
{Pattern of N = 1 to 64} [CR] {[LF]
[Pattern of N = 65 to 128] [CR] [LF]

[Pattern of N = 129 to 192] [CR] [LF]

(4) When the word length N is 2 193 and £ 256.

[Patterns of N 1 to 64] [CrR] [LF]

il

(Patterns of N.= 65 to 128] [CR] {[LF]

[Patterns of N

129 to 19227 [CR] [LF]

[Patterns of N 193 to 256} [CR] [LF]

it



Examples of pattern outputs are given below.

(a} Transmitter key settings

e
CIV,CDF700.000,F23, PLN, EOF , 0CN, OCV, OCA1 . 00, GCA0. 00, ODN, 0DV, ODAL . 00, ODAN. 00, LEG

{(b) Programmable pattern (Word length N = 128)
Address 1 Address 2
=
FRA.PTNL28, 7F, EF, DE, EE, 6C, ED, AR, C2, 8/, 49,FE, 7C, 99, A, 51,08, 1D, C3, 09, 2F . EB, DI, AR,

08, 8D, 7E.CD, D7, 24, 7€, 1C, 40, &F , 34, 45, £5, 40, 34, 98, EE, DY, FA, 75,89, 88,81, 5D, 12, 9E, &4
BF , 8B, 0R, 2K, 83,E0,C&, 42,8R,90, 78, 17,14, 12

DE.FS.A9,C6, 00, 7E, 96, 36, 1E, 44,E7, 08, 20, AF, CB, 74, 2D, 2E, £9, 96, B7, 3C, 48, 7D, 1A, BC, 44

55, 2A,21, 35,09, 3K, 06, 83, 59, 94, AC, 00, £5, 0C, AS, 9D, A3, DO, AA, BO, 5F, 56,87, 50,84, C8, D
C,70,03,F8,F0, #3,80,73,05, 34, DB

{c) Alternate pattern
FaL, FF, OO
3 %
D ¥
(¢) 1/N pattern (N = 12)

FINLJFTNOLRZ

7.4.3 Fetching receiver measurement data

The receiver outputs measurement data by the following
twe methods.

1. Automatic output
2. Outputs only when reguested.

These are classified according to the codes given in
Table 7-5 which follows.



(1)

*1

*2

Automatic output

The contents and output timing of the measurement

data are as follows.

-

1. Measurement end data; When a measurement ends.
2. One second data: When an error occurs,
The one second data output can be turned on or
off, or restricted with the one second data
(FUNCTION 1 and FUNCTION 2) codes listed in Table
72, '
3. Alarm data: When an alarm occurs angd when it isg
restored,
The output data is the same as the ocutput data
for printer,.
The measurement end data are divided and output
in several sections shown below.
r
L Data | [cr] [zF]
Ordinary
data *1 1 Data 1 [cr] [zr]
| Bata | [ [EF]
Thresholds L— Data ] 1CR1 [LFf
EI and EPFPY
*2 [ Data | [cr] [IF]
Errox L Data | LS&J ILFf
Performance
*2 { Data |} [er] [iF]

For ordinary data, only the error rate and error count

can be output. (See Table 7-2.)

The outputs of the thresholds EI and EFI, and error

performance can be turned on or off. (See Table 7~2.)

Fig. 7-7 Measurement End Data



data

(a)

An example of a program to fetch the measurement

is given below.
When service request (SRQ) is used

The MES22A can issue SRQ when outputting

measurement data.

By using SRQ, the controller can interface with
the MES22A only when measurement data is output
from the MES22A while the controller is

controlling other equipment or processing data.

The ME522A can turn issuing of SRQ ON or OFF.
Issuing of SRQ interlocks with automatic measure-

ment data output as shown in Table 7-5.

Table 7-5 Measurement Autcmatic Data Output and

SRQ Issuing ON/OFF.

Automatic measure-

ment data output SRQ issue

When set to OFF OFF
remote state

EGN ON ON

EGF OFF QFF

The contents of each bit of the status byte are
as follows.

The controller uses the status byte to confirm
that the SRQ has been issued or to detect the

measurement data contents.

Bit 7

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit ©

Bit 6 --- SRQ

1: SRQ ON
0: SRQ OFF



Bits 4 and 0 -~-- Classification of measurement

data
Bit 4 Bit 0 ., Data type
0 0 Measurement end data
0 1
1 0 One second data
1 1 - Alarm data
Bit 3 --- Measurement end daﬁa

l: Error detected.

0: No error detected.

Bit 1 -—= Alarm data
l1: At occurrence
0: At recovery

{(Bits 7, 5 and 2 are not used.)

~4
I

23



An example program is given below. 1In this
example, all measurement data is fetched by the
controller and displayed on the controller CRT.

The MES522A receiver address is set to 2.

19 DCL @lol

20 WAIT DELAY .S

0 WRITE @102:"ETN,EFN,EGN,EEN"
40 WRITE @102:"MST"

=0 FPROCESS EVENT GFIE"EOL,027
&0 START GFIRSRE

70 CONNECT EVENT GFIB

B0 GO TG 8O

0 END

100 PARACT GFIRSRE URGENCY D0
110 DIM As*Z2EDS

120 WAIT EVENT GFIR

130 STATUS B102:5

1490 LET M=1

150 FREMD ®102:A%

140 FRIMT. A% :

170 IF BIT(4,8)=1 THEN 120
180 IF N=7 THEN 120

190 LET M=pM+1

200 GO0 TO 150

210  END PARACT

This program is explained below.
Lines 10 and 20

DCL is used first to discard the old
accumulated data. After DCL, insert a wait’

time of 0.5 seconds.
Line 30

Be careful because the measurement data is
not output automatically and SRQ is not

issued unless EGN is set.



Line 50 to 70
These commands define parallel processing.
Line 80

In this program example, the controller
normally executed line 80. Thereafter, the
program is executed from line 100 only when

SRO 1is received,

When other eguipment is controlled or
collected data is processed, the program is

set here,
Lines 100 to 210

This program is for parallel processing.
Lines 110 and 150

The measurement data is read by the
controller as a character string. When the
character string is too lcng, the length is

defined using a DIM commang.
Lines 140 and 170 to 200

Since measurement end data is divided and
output at several lines, these commands are
reguired. Whether the data is measurement
end data or not is determined on line 170 by
bit 4 of the status byte.

The values of N on line 180 are as follows
in accordance with the contents of the

measurement end data (See Fig. 7-7).
. Ordinary data only: N = 3

. For ordinary data and threshold EI and
EFI, or for ordinary data and error

performance: N = 5



. For ordinary data, threshold EI and EFI,
and error performance: N = 7

The commands on lines 140 and from lines 170
to 200 are not required when only the error
rate and error count are output.

An output example of measurement data is
given below.

1. Measurement end data

START MAYZF/20:37:52END MAYZF/20: 40: 12ELAFSED  00/00:02:20% MEASURED RESULT =

ERROR RATE 1.6E-0TERROR COUNT 1.SEQ% ER INT(1.Gs) 21 ER FREE INT 85.0000%
FOWER FATL 0sSIGNAL LOSS 4sSYNC 10SS TsAlS 8EC Os
¥ THRESHOLD EIFEFI * ER El EFI:E-T 7 95, 0000% rE-3 10 92.8B%71%
SE-S 12 91.4285%E-4 17 87.8571%E-7 18 97.1428%<E-7 T 97.EETLY
* ERROR PERFORMANCE*ES 14, TOSBYEFS 85.0941%3ES (:E-T) 4_4117%
DM (SE~H) 44, 1176%US 0. CO0O%

2. One second data

1.RE-08  Z29/20:31:02

3. Alarm data

MAYZEF/20: 361 44 »SYNC LDBS
MAYZG /201 36547 « SYNC GAIN



(b) When SRQ is not used
An example program is given below.

The measurement data output format is the same as
when SRQ is used.

SRQ is also issued in this example, but is
ignored by the controller.

100  DCL @103
119 WAIT DELAY .5

170 WRITE @10Z:"ETM,EFN,EBN, EEN"
130 WRITE @10Z:"MST®

140 DIM AS¥25S

150 READ B10Z:As

160 WRITE @117:6%

170 G0 TQ 150

180 END

OQutput only when requested

The receiver enters this mode when it is set to
remote state.

The data that can be output in this mode and
control codes are as follows.

1. Measurement start data: GST
2, Intermediate data : GMO

The measurement data up to the time this code is
received is output. '

The one second data or alarm data is not output
in this mode.

The program and output examples are given below.



{a)

{b)

Measurement start data

Program example

100
110
120
130
140
150
160
170
180

This

Line

Line

DCL @102

WAIT DELAY .5

WRITE @102:"EGF MST™
WAIT DELAY 1

WRITE ®10Z:"GST"

DIM As*255

REARD 2102:A0%

FRINT A%

END

program is explained below.
120

Always set EGF when measurement data is not
automatically output.

130

Issue GST one second after the measurement
start command MST is issued.

Qutput example

START MAY2P/19:54:35

Intermediate

Program example

100
110
120
130
140
150
160
170
1840
190

DCL @102

WAIT DELAY .S

WRITE ®102:"MMU,EGF,MST"
WAIT DELAY 10

WRITE ®102:"GMO"

DIM AS*2SS

READ @102:A%

PRINT A%

GO TO 160

END



Qutput example

BTART MAYR29/20: 35: T4EMD MAYZ2P/20: 35: SEELAFSED  00/00:00: 20%  MEASURED RESULT =
IR RATE L2E~QLERROR COUNT 1., 6E09 ER INMT(1,0=2) I ER FREE INT 85, G000y

WER FAIL 0sSIGNAL LOSS GsSYNC LOSS -, TsALS SEC o







8.

1

SECTION 8

R5-232C (OPTION}

General

The MES22A R5-232C conforms to the Electric Industries

Association (EIA) standards.

Except for the POWER switch and PANEL LOCK key, all
panel keys of the MES522A can be controlled through the
R8=232C interface.

The ME522A can also output the set panel contents or
measurement data through the RS-232C interface.

The MEBSZ22A can use the RE5-232C interface with the

following optional numbers, which are all the same.

OPT 10: For MES22Z2A Transmitﬁer
OPT 11: ¥or MES22ZA Receiver
OPT 12: For MH676A Multiplexer

OPT 13: For MH677A Demultiplexer



8.2 Functions

Table 8§~1 Functions

Ttem Remarks Setting at shipment
Interface Conforms to the EIA standards. e
Communication Full Duplex e
formula Nonsynchronocus
Baud rate &3, 75, 110, 134.5, 150, 300 300 bps

600, 1200, bps
{Selectable by the Baud Rate
switch on the rear panel.)

Character 7 bits, 8 bits 7 bits
length (Selectable by the internal

switch.}
Parity odd, even, none odd

{Selectable by the internal

switch.}
Number of 1 bit —————
start bits

. - . .

Number of 1 big, 23 bit, 2 bit 1 kit
stop bits (Selectable by the internal switch.)
Settable 211 items on the front panel
items by excluding th POWER switch and
R3-232C PANEL LOCK key.
Connector DB-25P s
Ambient
temperature, G° to 50°C

rated range
cf use




8.3 Preparations

8.3.1 Setup

Figure 8-1 is an example of the RS-232C interface

setup.
ME5224 MES52208
- EQUIPMENT
TRANSMI TTER to be RECEIVER
measured
M
RS. g* data s o RS.232C
Analog data iine
CONTROLLEREZIEGY © D K
E or dial line E
M M
(1) Setup of using a modem
MEE22A MES522A
) EQUIPMENT
tc be
TRANSMITTER measured RECEIVER
RS-232C
CONTRGLLERJS

{2) Setup of direct control from a controller

Fig. 8-1 RS-232C Interface Setup



8.3.2 RS=-232C interface rear panel setting

0 0
o\ JJo (- o
O O

R5-232C caonnector

Fig. 8=2 RS8-232C Rear Panel

Table 8-2 shows the correspondence between the numbers

marked on the baud rate switch and baud rates.

Table 8-2 Correspondence Between the Numbers and Baud Rates

Number 0 1 2 3 4 5 6 7 8 °
Baud rate 55 75 110 134.5 150 300 600 1200
(bps) —

Note: Do not use numbers 8 and 9.

The BAUD RATE switch can be set to the required baud
rate by turning the arrow mark in the switch to the number
corresponding to it. In the example below, the arrow mark

is set to 5.

The MES522A verifies the baud rate only when the power
switch is turned ON. Therefore, for every time of changing
the baud rate, the power switch of the ME522A must be

turned OFF once, and then turned ON to be verified,.

Arrow mark




8.3.3 RS-232C interface internal switch setting

Figure 8-3 shows the location of the internal switch

82 and Fig.

Fig.

Switch (82}

8-4 shows the functions of the S2 switch bits.

I N

ON
OFF

52

-

8-3 Location of ﬁhe Internal Switch

) Unused
Number of stop blts

1 kit OFF Parity enable Character length
OFF ON Disable OFF 7 bit OFF
1 1/2 bit ON  OFF Enable ON 8 bit ON
2 bit ON ON
Parity
0dad OFF
“Even, ON

All the bhits are OFF at shipment.

Fig. 8-4 1Internal Switch §2



8.3.4 Controller setting

To operate the controller with the RS-232C interface,
the baud rate and the parity set in the RS-232C interface

must also be gset in the controller.

In the following explanation, the ANRITSU Packet III
is used as the controller.

The controller is set as follows.
SET @5: HVAL ("Set point")

Select
code See Figs. 8~5 and 8-6.

15 14 33 12 11 10 9 8 7 6 5 4 3 21
G 0 040 0 ci 0 0 0 C |0 O L G 1 1
- A iy et
J'baud
rate
0000:50 | Number C: odd Character
GO0L:75 of parity length
0CLl0:110 stop 1: Even 0: 7 bits
¢ 0011:134.5 bits parity | 1: 8 bits
0100:150 01:1 bit

0101:300 |10:1 1/2 j parity

0110:860C bits Q0: Disable
, 0111:1200 (11:2 bits l: Enable

Fig. 8-5 Set Point of the RS-232C Interface

As an example, a setting is shown when each cof the
switch setting for the RS-232C interface of the MES522A ig

initiated.



15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0

0 ol 0 oo 1070 0 0 0 0|0 1,0 1,1
- s - — [ i _
baud © Number ' Character
rate stop bits , length
0101: 300 0l: 1 bit 0: 7 bits
i
0: odd
parity
1 Parity
0: Disable .
0 5 4 B

SET @5: HVASL ("054B")

Fig. 8~6 Initial Set Point

8.4 Operation

8.4.1 ME522A panel setting
The panel is set as follows.
WRITE €5: "Control code"

See Tables 7-1 and 7-2 for the control codes.



8.4.2 ME522A panel setting read-out

A program example is given below.

10
20
30
40

50

60
70
80
90
This

Line

DIM AS*255 ‘
WRITE 85: "DCL"
WAIT DELAY 0.5
WRITE @5: "EGP"
WRITE @5: " "
Aicording to Tables 8-3 and 8-4
READ @5: A$
PRINT A%
GO TO 60
END
program is explained below.
20
The DCL code is used to discard the old data.
Note:

Lines 20 to 40 are not reguired for

transmitter.

The output data is the same as that for the GP-IB

interface.

See paragraph 7.4.2.



Table 8-3 MES522A Transmitter Panel
Setting Read-out Codes

Item Code Remarks
Key setting =~ GSW
PROG A GPA
PROG B GPB
PROG C GPC
ALT D/E GAL
/N GIN

Table 8-4 MES22A Receiver Panel
Setting Read-out Codes

Item Code Remarks
Key setting GSW
PROG A GPA
PROG B CPB
PROG C GPC
1/N : GIN




§.4.3 Fetching receiver measurement data

Like the GP-IB interface, automatlc measurement data

output by the RS-232C interface can be turned ON or OFF.

A program example is given below.

100
110
izo
150
140
150
160
170
180

WRITE @5:"DCL"

WAIT DELAY .35

WRITE @5: "ETN,EFN,EGN, EEN"
WRITE @5: "MBT"

DIM AEx255

READ @3:R%

FRINT A%

GO TO 150

END

The output data is the same as that for the GP-IB

interface. ., See paragraph 7.4.,3.



8.5 Exchanging the GP~IB and RS~Z32C Interfaces
Step Procedure

1 Turn the transmitter (receiver) POWER switch OFPF.

2 Remove the 4 screws #1 on the rear panel of the
transmitter (receiver).

3 Attach a GP-IB plug to the GP-IB connector on the GP-IB
interface PC board, and remove the PC board by pulling
the GP-IB plug.

To remove the RS5-232C interface PC board, use the
RS~232C plug in the same way as the GP-IB plug is used
to remove the GP-IB interface PC board.

4 Insert the RS-232C interface PC board (or the GP-IB
interface PC board) by aligning it with the guide
rails,

5 Replace the 4 rear panel screws #1.




railes

Fig. 8-7 Exchanging the Interface PC Boards









