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Safety Symbols

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

ing safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of the
symbols BEFORE using the equipment.

Some or all of the symbols may not be used on this equipment. In addition, when drawings are included in this
manual, labels on the equipment may not be shown on them.

Safety Symbols Used in Manual

DANGER A This indicates a very dangerous procedure that could result in death or serious
injury if not performed properly.

WARN'NG This indicates a hazardous procedure that could result in death or serious injury it
not performed properly.

CAUTION A This indicates a hazardous procedure or danger that could result in light-to-severe

injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and/or in Manual

The following satety symbols are used inside or on the equipment near operation locations, and/or in manual to
provide information about satety items and operation precautions. Insure that you clearly understand the mean-
ings of the symbols and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated sym-
bolically in or near the barred circle.

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

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

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

mr )
%& V.'{- These indicate that the marked part should be recycled.
)

MP1777A
10 GHz Jitter Analyzer
Operation Manual Vol. 1

10 September 1998 (First Edition)
20 September 2002 (Seventh Edition)

Copyright © 1998-2002, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior

publisher.
The contents of this manual may be changed without prior notice.
Printed in Japan
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For Safety
WARNING A

3.
Repair
WARNING A\
4,
Falling Over

VAN
L

. ALWAYS refer to the operation manual when working near locations at

which the alert mark shown on the left is attached. If the operation, etc.,
is performed without heeding the advice in the operation manual, there
is a risk of personal injury. In addition, the equipment performance may
be reduced.

Moreover, this alert mark is sometimes used with other marks and de-
scriptions indicating other dangers.

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

This equipment cannot be repaired by the user. DO NOT attempt to
open the cabinet or to disassemble internal parts. Only Anritsu-trained
service personnel or staff from your sales representative with a knowl-
edge of electrical fire and shock hazards should service this equipment.
There are high-voltage parts in this equipment presenting a risk of se-
vere injury or fatal electric shock to untrained personnel. In addition,
there is a risk of damage to precision parts.

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

LCD

For Safety
WARNING A

5. DO NOT short the battery terminals and never attempt to disassemble it

or dispose of itin a fire. If the battery is damaged by any of these ac-
tions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is accidentally in-
gested, spit it out immediately, rinse your mouth with water and seek
medical help. If it enters your eyes accidentally, do not rub your eyes,
irrigate them with clean running water and seek medical help. If the
liquid gets on your skin or clothes, wash it off carefully and thoroughly.

. This instrument uses a Liquid Crystal Display {(LCD); DO NOT subject

the instrument to excessive force or drop it. If the LCD is subjected to
strong mechanical shock, it may break and liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested acciden-
tally, spit it out immediately, rinse your mouth with water and seek medi-
cal help. If it enters your eyes accidentally, do not rub your eyes, irrigate
them with clean running water and seek medical help. If the liquid gets
on your skin or clothes, wash it off carefuily and thoroughly.

iv
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Changing Fuse

Cleaning

For Safety
CAUTION A\

A\ CAUTION 3B

>18 kg

HEAVY WEIGHT/ & 2%

Changing memory
back-up battery

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

poweroutlet and replace the blown fuses. ALWAYS use new fuses of
the type and rating specified on the fuse marking on the rear panel of the
cabinet.

T__ Aindicates a time-lag fuse.

There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

. Keep the power supply and coocling fan free of dust.

+ Clean the power inlet regularly. If dust accumulates around the power
pins, there is a risk of fire.

» Keep the cooling fan clean so that the ventilation holes are not ob-
structed. If the ventilation is obstructed, the cabinet may overheat
and catch fire.

. Use two or more people to lift and move this equipment, or use a trolley.

There is a risk of back injury, if this equipment is lifted by one person.

. This equipment uses a lithium battery to back-up the memory. This bat-

tery must be replaced by a service engineer when it has reached the end
of its useful life; contact the Anritsu sales section or your nearest repre-
sentative.

NOTE: The battery used in this equipment has a maximum useful life
of 7 years. It should be changed before this period has
elapsed.

. The main unit of the MP1777A uses lithium batteries. When disposing of

the batteries, make sure to conform with the local regulation.

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




vi

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



Equipment Certificate

Anritsu Corporation certifies that this equipment was fested betore shipment using
calibrated measuring instruments with direct traceability to public testing organiza-
tions recognized by national research laboratories meluding the Electrotechnicad
[Laboratory, the National Research Laboratory of Metrology and the Communications

Research Laboratory, and was found to meet the pubhished specincations.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charse 1f a malfunction ocours
within | vear after shipment due to a manutucturing fault provided thar this warrann

is rendered void under any or all of the following conditions.

« The fault is outside the scope of the warranty conditions described m the operation
manual.

« The fault is due 1o mishandling. misuse, or unauthorized modification or repair of
the equipment by the customer.

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

« The fault is due to improper or msufficient maintenance by the customer.

« The fault is due to natural disaster including fire, flooding. carthquake. cie.

» The fault is due to use of non-specified peripheral equipmoent. penpheral parts.
consumables, etc.

« The fault is due o use of a non-specitied power supplv or in anon-specitied msad-

lation location.

Inaddition. this warranty is valid onlv for the original equipment purchaser. [t 1s not

transterable if the equipment is resold.

Anritsu Corporation will not accept fahtlity for equipment faults due 1o anforescen

and unusual circumstances. nor for faults due to mishandling by the customer.

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Corporanon or s represeniatines

at the address in this manual.
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viii

Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product’s country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals are
needed {0 be broken/shredded so as not to be unlawfully used for military
purpose.

Trademark and Registered Trademark

Quick Basic is a registered trademark of Microsoft Corporation.
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CE Conformity marking

Anritsu affixes the CE Conformity Murking on the tollowmg product csy i acces
dance with the Counct] Directuve 93/6%/ELC to mdicate that they contorny with the

EMC and LVD directive of the Furopean Union (00,

CE Marking
1. Product Model
Model: MPIT77A 10 GHZ Jitter Analvzer
and
Software: MPUT7TA hitter Performance Test Sottware

2. Applied Directive
EMC: Counci) Directive 89/336/10C

LVD:  Counctl Directive 73/23/EEC

4
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3. Applied Standards
EMC: Emission: EN61326: 1997/A1: 1998 (Class A)
Immunity: EN61326: 1997/A1: 1998 (Annex A)

Performance Criteria™®
IEC61000-4-2 (ESD) B
IEC61000-4-3 (EMF)
IEC61000-4-4 (Burst)
IEC61000-4-5 (Surge)
IEC61000-4-6 (CRF)
IEC61000-4-8 (RPFMF)
IEC61000-4-11 (V dip/short)

oo - v v B ve e

*: Performance Criteria
A During testing normal performance within the specification lim-
its.
B: During testing, temporary degradation, or loss of function or

which is self-recovering.

Harmonic current emissions:
EN61000-3-2: 1995/A2: 1998 (Class A equipment)
LVD: EN61010-1: 1993/A2: 1995 (Installation Category 11, Pollution De-

gree 2)
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C-tick Conformity marking

Anrisu aftixes the C-tick marking on the tollowimyg product o accordance with the
reculation to dicate that they contform with the ENC framew ork of Austraba dew

Zeatund.

C-tick marking

ON274

1. Product Model

NModel: NMPT777A 10 GHY hirer Analy zee
and
Software: MPETT77A hoer Performance Test Sotiwir

2. Applied Standards

MO Emission:

AN/NZS 2064 102 (SN Group H Class A\ equipmients

X}
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Power Line Fuse Protection

For safety, Anritsu products have either one or two fuses in the AC power lines as
requested by the customer when ordering.
Single fuse: A fuse is inserted in one of the AC power lines.

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

Example I: An example of the single fuse s shown below:

Fuse Holder

—~

Example 2: An example of the double fuse is shown below:

Fuse Holders

Xii
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Composition cf the MP1777A Cperation Manual

Phe operanion manual for the MPI777A0 10 GHy hiner Anads zer s composed of the two volumes showi bebea s 1 the

volume that suts the mtended application of the product.

VOL. A . , ‘ :
- Operation manuat tor the main unit
MP1777A e e
Operation Manual T e
VOL. 2 . .
Operation manual for remote control
Operation manual for the mam unit: Phis manual provedes an outhine of the MPET77A ind is specilications,

ard descrtbes its panel pertorninee and operation,

Operation manual for remote control: Tious manual descrthes remote control and provides procram examples
! prog i
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Section 1 Outline

1.1 Product Description

The MP1777A 10 GHz Jitter Analyzer provides functions to generate jitter and perform measurement necessary to evalu-

ate the quality of digital transmission circuit.

Moreover. the combination of the 10/12.5/15 G PPG, 10/12.5/15 G ED, and MS4630A/B Network Analyzer enables the

basic jitter measurement listed below with an external PC (personal computer) to function as a controller.

Basic jitter measurement

(1) Iitter tolerance measurement

(2) Iitter transfer measurement

(3) Jitter generation measurement {rms measurement, With HP+LP)

(4) Output jitter measurement (pcak to peak measurement, With HP1+LP, HP2+LP)

1-2
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1.2 Specification
1.2.1 Standard

1.2 Specification

Section Specification ltem Specification Value
i htrer Clock Output

L Freguency JANNRINTH AT o o N 90 038 NN

| Formmation/tevel SO S dbme s Y db

[ Connector APC A5 cClock Outputs

2 Jitter Clock Tnput

Ry Frequency

o2 Ternmmanon/lese
242 Connector

3 ot Retl Clock Tnpat
3 Frequency

32 fermmmationd eve
33 Conticctor

- DO Hiput

4.1 Frequeney hmertace
4.2 Loved

4.3 Contiecton

QAR AN =30 ppi. S0 To o N -

DN 1o P3N iwath Oprien 1oy

APC A5 eck Tnputs

[S332 N, 250 ppm
SO0 N o 1AV

SNA T Clock Inpon

ppn, YOI NN =20 pp

SORN NS 280 ppm DB or Z0AN AN 250 ppin 1 CLOCK

PALENDIrs =30 ppo e AN BN/ or T34 N 230 ppm o CTLOCKS

Unbadance:
DN A CHOOK
SN NIy S bbb R
Balineo: PDANTh S DRIN AT
SON DA ANSH 02

Unhalance

SRLBNC
Balanee: PO QW eeo 310 Compaiibie

P20 s pPole o

cbSGd My
(20N AThy

1-3
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Section1 OQutline
Section Specification Item Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/9,953.28 Mbit/s)
100 kHz to 40 MHz (at 0.5 UI Range/4,976.64 Mbit/s)
100 kHz to 20 MHz (at 0.5 UI Range/2,488.32 Mbit/s)
10 Hz to 2 MHz (80 UI, 40 UI. 20 UI Range)
10 Hz to 480 Hz (3,200 U1, 1,600 UI, 800 Ul Range)
5.2 Sensitivity (0.5 Ul Range)
0.5 Ulep £15 %/0.5 Vep (at 9,953.28 Mbit/s)
0.5 Ulpe £15 %/1 Vrep (at 4,.976.64 Mbit/s)
0.5 Ulep £15 %/2 Ver (at 2,488.32 Mbit/s)
(3,200 UL, 1,600 UI, 800 U1, 80 UI, 40 UT, 20 UI Range)
3,200 Range: 3,200 Ulep £15 %/1 Ve (9,953.28 Mbit/s only)
1,600 Range: 1,600 Ulre £15 96/1 Vp (4,976.64 Mbit/s only)
800 Range: 800 Ulep 15 %/1 Vrp (2,488.32 Mbit/s only)
80 Range: 80 Ulee 15 %/1 Vre (9,953.28 Mbit/s only)
40 Range: 40 Ulpp £15 %/1 Ver (4,976.64 Mbit/s only)
20 Range: 20 Ulrr 15 9%/1 Vep (2.488.32 Mbit/s only)
5.3 Termination 50 Q
5.4 Connector BNC (Ext. Mod. Input)
6 Demod. Output
6.1 Frequency range 100 Hz to 80 MHz
6.2 Sensitivity 1 Ver £15 %/1 Uler (1 Ul Range), 1 Ver 215 9%/4 Ulrr (4 Ul Range)
6.3 Termination 50 Q
6.4 Connector BNC (Demod. Output)
7 10M STD Input
7.1 Frequency range 10 MHz £50 ppm
7.2 Level 0Oto+10dBm
7.3 Termination 50Q
7.4 Connector BNC
1-4

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



1.2 Specification

Section

Specitication item

Specification Value

N
5

Sobd
N K
o4
N
S12
80
NoLA
< oo
SLbL
A RS
N
sohd
S
st
NobA
Sohd
<0

.20
AR

Cao

[Clock mode]
CLOCK

Inteimal

Acouracs

Fxternal

Frequency
Fermunation Loy
Connector

13CS Tnput

Frequency, Tntertace

Level

Cernedtor

FONESTD Topa

Fregueney range
Level
Tommmnation
Connetor

[Variabie freauency]

Fregquenes raney

Internal, Bxternai, Tock 2N By Lock 2N UB T

Pock 2N U B Lock AN/ U By Lock 15 Nbay

Reterence stenal synchronens with the imternal reference ston,

-]

=00 1y far 23 Es O

rollonem calibranon pertormed 60 mnutes atter (he

tuimied NG

[SISASTGE I

Rererence siznad ssonchrenous withe the tcomins stonal tromthe Fae Ret

Ciock Taput

RN

MEL #3530 pom
SR T N o ] N
SN

Ret

srence stgnal svnchronoas wath the e omine sienal from the DOS Input

2ORINNIDE S 30 ppm CHDB A or 2048 N 230 ppny 1O OCRS

P M s =30 mon AN BSZN o E 3N =30 ppm o CL OCKS

Unbalance: SN,

JAmS AN CHOCH = 2SN - A TR
JOan Nt bR 2ATN s G el
Batancd Poodd Nboes, 204~ Nboos

T BNC

Lnblanee:

Buatanoe: [T SN | AT R

PO O eeo 3T0 Compatible

PN Pole O P2 N Nhgo

Retercnice sional svochronous sworth the mcomny sional tromn the TONE ST
liput

[N S0 ppm

P 0 dBm
AR
BNC
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Section 1

QOutline

Section Specification item Specification Value

8.3 [Jitter generation]

8.3.1 Bit Rate 2.488.32 Mbit/s, 4,976.64 Mbit/s, 9,953.28 Mbit/s

8.4 Jitter modulating signal

8.4.1 Ext. Mod. Input Connector for external modulating signal input

8.4.1.1  Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/9,953.28 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/4,976.64 Mbit/s)
100 kHz to 20 MHz (at 0.5 UI Range/2,488.32 Mbit/s)
10 Hz to 2 MHz (80 UI, 40 UI, 20 Ul Range)
10 Hz to 480 Hz (3,200 UI, 1,600 U1, 800 UI Range)

8.4.1.2 Waveform Sine wave

8.4.1.3  Sensitivity 3.200 Ul Range: 3,200 Uler £15 %/1 Vrr {(9,953.28 Mbit/s only)
1,600 UI Range: 1,600 Uler £15 %/1 Ve (4,976.64 Mbit/s only)
800 Ul Range: 800 Ulre £15 %/ Ve (2,488.32 Mbit/s only)
80 UI Range: 80 Ulrp £15 %/1 Vee (9,933.28 Mbit/s only)
40 UI Range: 40 Ulvp 215 %/1 Ve (4,976.64 Mbit/s only)
20 Ul Range: 20 Ulep 215 %/1 Ver (2,488.32 Mbit/s only)
0.5 UI Range: 0.5 Uler £15 9%/0.5 Ver (at 9,953.28 Mbit/s)
0.5 Ul Range: 0.5 Ulpr 215 %/1 Vee (at 4,976.64 Mbit/s)
0.5 UI Range: 0.5 Ulep £15 9%/2 Ver (at 2,488.32 Mbit/s)

8.4.1.4  Termination 50 Q

8.4.1.5 Connector BNC (Ext. Mod. Input)

8.4.1.6  Equalizer Amp Selection of Equalizer Amp. to suit the jitter tolerance mask enabled
(9,953.28 Mbit/s only)

1-6
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1.2 Specification

Section Specification Item Specification Value

N Broer medulanen

NE Runge L2000 Runee: Upro =200 Ul PLUS TN MBS oy
Loot U Rangee: Up o fabiie U] ChOTOLd N s ol
ot U Rane: U s b gy F2CANNA I AR s ot
SO UT Ranpe: Upro S0 Ul TOOSIIN AT oy
S0 U Ranee: Uproddn by AOT0 0 N T S iy
20U Ranee: Uporo 200 ULy COANNAD N ony
D5 U Ronee Ut 003 Ul

Na02 Amount of medulaton PRI Rute: at 993328 Vbt &)

3.200 Ul Range
AZ =1 N

T OA - Slope =20 dBdec 80 Ul Ranae
) A2
= Ytope ~20dB dec
Q
T
= A=
=
= 0.5 Ul Range
. Al = e
g

“V_‘ L A ) ¥

fo 142 344 t4 5

Frequency (Hz)
Bit Rate (bit 5) O 1 f2 13 t4 t4'
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Section 1

Outline

Section Specification Item Specification Value
[Bit Rate: at 4,976.64 Mbit/s]
1,600 Ul Range
A3 - '
. A3 = » Slope: —20 dB/dec 40 Ul Range
% A2 = 5 N Slope: —20 dB/dec
% A2'<. ...................................................................................
2
s |
£ . 0.5 Ul Range
g '
N vy e
f0 f1 {2 f3 f4'f4 5
Frequency (Hz)
BitRate(bits)) fo | 1 [ f2 | 3 | 14 f4'
4976.64M | 10Hz| I5Hz| 480 Hz| 100 kHz| 2 MHz| 100 kHz
f5 A1 | A2 A2 A3 | A3
40 MHz| 0.5Ulee| 2 Ulre| 40 Ulse| 50 Ulee| 1,600 Ulsr
1-8
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1.2 Specification

Section Specitication ltem Specification Value
IR Rade: at 248832 VMbit 5
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s P R RO TR O B A A R P NSNS N
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Section 1

Outline

Section

Specification ltem

Specification Value

8.6

8.6.1
8.7
8.7.1
8.7.1.1

8.7.1.2

8.7.1.3
8.7.1.4
8.8
8.8.1

3.8.2

883

8.8.4

8.8.5

8.8.6

[Jitter measurement]

Jitter signal input
Frequency

Jitter demodulating signal
Demod. Output
Frequency range

Sensitivity

Termination
Connector

Jitter measurement
Unit

Measurement range

Measurement mode

Measurement interval

Measurement display

Filter

2,488.32 MHz +50 ppm, 4,976.64 MHz £30 ppm, 9,953.28 MHz £20 ppm

Output of signal demodulated from the incoming signal

100 Hz to 80 MHz

1 Ver £15 9%/1 Uler (1 Ul Range)

1 Ver 15 %/4 Ulrr (4 Ul Range)

50 Q

BNC

Uler, Ul+p, Ul-p, Ulrms

1 UT Range

(0.000 to 1.010 Ulrp/Step 0.001 Uler)

(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)

4 Ul Range

Single, Repeat, Manual

1 to 99 (second)
1 to 99 (minute)
1 to 99 (hour)

Current, Last

(l-second step)
(1-minute step)

(1-hour step)

(0.00 to 4.04 Ulre/Step 0.0t Ulrr)
(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)

LP, HP1+LP, HP1'+LP, HP2+LP, HP+LP, HP'+LP

Bit Rate HP1 | HP1* | HP2 | HP' HP LP
(bit/s) (Hz) | (Hz) | (Hz) | (H2) | (Hz) | (Ha)
2.488.32 M 5K - M - 12k | 20M
4.976.64 M 8 k - M - 2k | 40M
9.95328 M 10k 20k 4 M S0 k 12 k S0 M

* The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.

1-10

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



1.2 Specification

Section Specification Item Specification Vaiue
NN AMeasuning range

4 Ul Range

1 Ul Fange

A3 = \
AD = \

Jitter Amplitude (Uler)

y ' LI I |
0 3 11 1 U Hange
) f3 £l 4 Ul Rarge

Bit Rate (bit s) Range 10 f3 t4 £2 A3 A3
Ed R S U 13 VAR N R RO T O T B O O
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U [ Y 1 S P TR N 1 S F S N W I i
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Section1 Outline
Section Specification ltem Specification Value
8.8.8 Accuracy
[Ulpp, UL+p, Ul-p}
1 UT Range: +5 9% £ W Ulpp/at 100 kHz
4 Ul Range: +5 % +W Uler/at 100 kHz
[UIrms]
1 UI Range: 15 % £Y Ulrms/at 100 kHz
4 Ul Range: +5 % =Y Ulrms/at 100 kHz
W;1 Y;z
Bit Rate (bit/s
( ) 1 Ul Range | 4 Ul Range | 1 Ul Range | 4 Ui Range
2,488.32 M 0.05 Ulee (.22 Uler | 0.008 Ulrms | 0.08 Ulrms
4976.64 M 0.07 Ulrp 0.24 Ulre | 0.009 Ulrms | 0.09 Ulrms
9,953.28 M 0.09 Ulee 0.26 Uler | 0.010 Ulrms | 0.10 Ulrms
NOTE +1:
With HPI1+LP
NOTE +2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: *2 %
300 kHz to 1 MHz: +3 %
I MHzto3 MHz: £5%
3 MHz to 10 MHz: #+10 %
10 MHz to 80 MHz: £15 %
8.9 LED disptay Unlock, Alarm, Remote
8.9.1 Unlock Lights up when the Rx section switches into the unlock status.
8.9.2 Alarm Lights up when the Tx section switches into the abnormal status (such as un-
lock).
8.9.3 Remote Lights up when the mode switches into the remote status by the external con-
troller.
8.10 External interface
8.10.1 GPIB All the control except for cancellation of remote status enabled from the exter-
nal controller
8.11 Other
8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)
8.11.2  Weight 23 kg (Max.)
8.11.3 Power source 8510 132 Vac or 170 to 250 Vac 47.5 to 63 Hz
3.11.4 Temperature 10 to 40 °C. 20 to 60 °C (When stored)
1-12
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1.2.2 Option 01

1.2 Specitfication

Section

Specification ltem

Specitication Value
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Connector

Siter Clock Tiput
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Connector
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Section 1 Outline
Section Specification ltem Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz to 80 MHz {at 0.5 UI Range/9,976.64 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/4,988.32 Mbit/s)
100 kHz to 20 MHz {at 0.5 UI Range/2.494.16 Mbit/s)
10 Hz to 2 MHz (30 UL, 40 UL, 20 Ul Range)
10 Hz to 480 Hz (3,200 U1, 1,600 UI, 800 UI Range)
5.2 Sensitivity (0.5 Ul Range)
0.5 Ulpp £15 9%/0.5 Ver (at 9,976.64 Mbit/s)
0.5 Uler £15 %/1 Ver (at 4,988.32 Mbit/s)
0.5 Ulpp £15 %/2 Ve (at 2,499.16 Mbit/s)
(3,200 UI, 1,600 UL 800 UL, 80 UL, 40 UI, 20 Ul Range)
3,200 Range: 3,200 Uler 215 9%/1 Ver (9,976.64 Mbit/s only)
1,600 Range: 1,600 Uler £15 %/1 Ve (4,988.32 Mbit/s only)
800 Range: 800 Uler £15 %/1 Ver (2,494.16 Mbit/s only)
80 Range: 80 Uler £15 9%/1 Vep (9,976.64 Mbit/s only)
40 Range: 40 Uler £15 %/1 Ver (4,988.32 Mbit/s only)
20 Range: 20 Ulpe £15 %/1 Ver (2,499.16 Mbit/s only)
53 Termination 50Q
54 Connector BNC (Ext. Mod. Input)
6 Demod. Output
6.1 Frequency range 100 Hz to 80 MHz
6.2 Sensitivity 1 Vep £15 %/1 Uler (1 Ul Range), 1 Ver 15 %/4 Uler (4 Ul Range)
6.3 Termination 50 Q
6.4 Connector BNC (Demod. Output)
7 1OM STD Input
7.1 Frequency range 10 MHz 50 ppm
7.2 Level Oto+10dBm
73 Termination 50Q
7.4 Connector BNC
1-14
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1.2 Specification

Section Specification Item Specitication Vaiue

X [Clock mode]
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Section 1 Outline
Section Specification ltem Specification Value
8.3 [Jitter generation]

8.3.1 Bit Rate
8.4 Jitter modulating signal

8.4.1 Ext. Mod. Input

2.,494.16 Mbit/s, 4,988.32 Mbit/s, 9.976.64 Mbit/s

Connector for external modulating signal input

100 kHz to 80 MHz
100 kHz to 40 MHz
100 kHz to 20 MHz
10 Hz to 2 MHz
10 Hz to 480 Hz

Sine wave

3,200 UI Range:
1.600 Ul Range:
800 UI Range:
80 UI Range:
40 Ul Range:
20 UT Range:
0.5 Ul Range:
0.5 UI Range:
0.5 UT Range:

50Q

(0.5 UI Range/9,976.64 Mbit/s)
(0.5 UI Range/4,988.32 Mbit/s)
(0.5 UI Range/2,494.16 Mbit/s)

(80 UI, 40 UL, 20 Ul Range)

(3,200 UI, 1,600 UI, 800 UI Range)

3,200 Ulee 215 %/1 Voep
1,600 Ulep £15 9/1 Vep
800 Ulep 15 %/1 Ver
80 Uler £15 %/1 Vrr
40 Ulpp £15 9%/1 Ver
20 Ulep £15 %/1 Ver
0.5 Uler £15 %/0.5 Vep
0.5 Ulep 215 %/1 Vrp
0.5 Uler £15 %/2 Vv

BNC (Ext. Mod. Input)

(9,976.64 Mbit/s only)
(4,988.32 Mbit/s only)
(2.494.16 Mbit/s only)
(9,976.64 Mbit/s only)
(4,988.32 Mbit/s only)
(2,494.16 Mbit/s only)
(9,976.64 Mbit/s only)
(4,988.32 Mbit/s only)
(2,494.16 Mbit/s only)

Selection of Equalizer Amp. to suit the jitter tolerance mask enabled
(9.976.64 Mbit/s only)

8.4.1.1  Frequency range
8.4.1.2  Waveform
8.4.1.3  Sensitivity
8.4.1.4  Termination
8.4.1.5 Connector
8.4.1.6  Equalizer Amp
1-16

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



1.2

Specification

Secticn

Specification ltem

Specification Value
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Section 1

Qutline

Section Specification Item Specification Value

[Bit Rate: at 4,988.32 Mbit/s]

1,600 Ul Range
. A3 » Slope: 20 dB/dec 40 Ul Range
= A2 =17 5 ™\ Slope: —20 dB/dec
% A2'<. ...............
2 :
s

© 0.5 Ul Range
DN ] 5 S SR e : :
2 :
=

vy vy -

f0 f1 {2 3 f4'{4 f5

Frequency (Hz)
Bit Rate (bit/s) f0 1 f2 f3 t4 f4'
4,988.32 M 10 Hz 15Hz| 480 Hz| 100kHz| 2 MHz| 100kHz
5 A1 A2' A2 A3’ A3
40 MHz | 0.5 Ulee 2Uler| 40 Ulep] 50 Uler| 1.600 Uler
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1.2 Specification

Section Specification Item Specification Value
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Section 1

Outline

Section Specification ltem Specification Value
8.6 [Jitter measurement]
Jitter signal input
8.6.1 Frequency 2,494.16 MHz 50 ppm, 4,988.32 MHz £30 ppm, 9,976.64 MHz £20 ppm
8.7 Jitter demodulating signal
8.7.1 Demod. Output Output of signal demodulated from the incoming signal
8.7.1.1  Frequency range 100 Hz to 80 MHz
8.7.1.2  Sensitivity 1 Vep 215 %/1 Ulpe (1 UI Range)
1 Ver 15 /4 Ulpp (4 Ul Range)
8.7.1.3  Termination 50 Q
8.7.1.4  Connector BNC
8.8 Jitter measurement
8.8.1 Unit Uler, Ul+p, Ul-p, Ulrms
8.8.2 Measurement range 1 Ul Range (0.000 to 1.010 Ulpe/Step 0.001 Ulrp)
(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)
4 UI Range (0.00 to 4.04 Ulrp/Step 0.01 Ulpp)
(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)
3.8.3 Measurement mode Single, Repeat, Manual
8.8.4 Measurement interval 1 to 99 (second) (1-second step)
1 to 99 (minute) (1-minute step)
1 to 99 (hour) (1-hour step)
8.8.5 Measurement display Current, Last
8.8.6 Filter LP, HP1+LP, HPI'+LP, HP2+LP, HP+LP, HP'+LP

Bit Rate HP1 HP1™ | HP2 HP' HP LP
(bit/s) (H2) (Hz) (Hz) (Hz) (Hz) (Hz)
249416 M 5k - M - 12k 20M
498832 M 8k - 2M - 12k 40 M
9,976.64 M 10 k 20k 4M S0k 12k SO M

* The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.
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1.2 Specitication

Section Specification item Specification Value
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Section 1

Outline

Section Specification Item Specification Value
8.8.8 Accuracy {Cler, Ul+p, Ul-p]
1 UI Range: +5 % =W Ulee/at 100 kHz
4 UI Range: +5 % £W Ulpp/at 100 kHz
[UIrms] .
I UI Range: +5 9% =Y Ulrms/at 100 kHz
4 Ul Range: +5 % Y Ulrms/at 100 kHz
i W-1 Y»2
Bit Rate (bit/s
( ) 1 Ui Range | 4 Ut Range | 1 Ul Range | 4 Ul Range
2,494.16 M 0.05 Uler 0.22 Ulre | 0.008 Ulrms | 0.08 Ulrms
4.988.32 M 0.07 Ulee 0.24 Ulee | 0.009 Ulrms | 0.09 Ulrms
9,976.64 M (.09 Ulee 0.26 Uler | 0.010 Ulrms | 0.10 Ulrms
NOTE =1:
With HP1+LP
NOTE +2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: +2 %
300 kHz to | MHz: £3 %
| MHz to 3 MHz:  £5 %
3 MHz to 10 MHz: £10 %
10 MHz to 80 MHz: £15 %
8.9 LED display Unlock, Alarm, Remote
8.9.1 Unlock Lights up when the Rx section switches into the unlock status.
8.9.2 Alarm Lights up when the Tx section switches into the abnormal status (such as un-
lock).
8.9.3 Remote Lights up when the mode switches into the remote status by the external con-
troller.
8.10 External interface
8.10.1 GPIB All the control except for cancellation of remote status enabled from the exter-
nal controller
8.11 Other
8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)
8.11.2 Weight 23 kg (Max.)
8.11.3 Power source 85 to 132 Vac or 170 to 250 Vac 47.5 to 63 Hz
8.11.4 Temperature 10 to 40 °C, =20 to 60 °C (When stored)
1-22
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1.2.3 Option 02

1.2 Specification

Section Specification tem Spectitication Value
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Section 1 Outline

Section Specification ltem Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz to 80 MHz {at 0.5 Ul Range/10,664.228 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/5,332.114 Mbit/s)
100 kHz to 20 MHz (at 0.5 UI Range/2,666.057 Mbit/s)
10 Hz to 2 MHz (80 UI, 40 UI, 20 UI Range)
10 Hz to 480 Hz (3,200 U1, 1,600 U, 800 UI Range)
52 Sensitivity (0.5 Ul Range)
0.5 Uler £15 %/0.5 Ver (at 10.664.228 Mbit/s)
0.5 Ulep 215 %/1 Vrp (at 5,332.114 Mbit/s)
0.5 Uler £15 %/2 Ver (at 2,666.057 Mbit/s)
(3,200 UL, 1,600 UL, 800 UL, 80 U1, 40 UI, 20 Ul Range)
3,200 Range: 3,200 Uler £15 %/1 Ver  (10,664.228 Mbit/s only)
1,600 Range: 1,600 Ulpp £15 %/1 Ver  (5,332.114 Mbit/s only)
800 Range: 800 Uler =15 %/1 Vrp (2,666.057 Mbit/s only)
80 Range: 80 Uler £15 %/1 Vep (10,664.228 Mbit/s only)
40 Range: 40 Ulpp £15 9%/1 Vpp (5,332.114 Mbit/s only)
20 Range: 20 Ulep 215 9:/1 Vep (2,666.057 Mbit/s only)
53 Termination 50 Q
5.4 Connector BNC (Ext. Mod. Input)
6 Demod. Output
6.1 Frequency range 100 Hz to 80 MHz
6.2 Sensitivity 1 Ver 15 %/1 Ulee (1 Ul Range), | Ver £15 %/4 Uler (4 Ul Range)
0.3 Termination 50 Q
6.4 Tangential line BNC (Demod. Output)
7 1OM STD Input
7.1 Frequency range 10 MHz £50 ppm
7.2 Level 0to +10dBm
7.3 Termination 50Q
7.4 Connector BNC
1-24
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1.2 Specification

Section

Specification ltem

Specification Value
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Section1 Outline

Section Specification ltem Specification Value

8.3 [Jitter generation]

8.3.1 Bit Rate 2,666.057 Mbit/s, 5.332.114 Mbit/s, 10,664.228 Mbit/s

8.4 Jitter modulating signal

8.4.1 Ext. Mod. Input Connector for external modulating signal input

8.4.1.1  Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/10,664.228 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/5,332.114 Mbit/s)
100 kHz to 20 MHz (at 0.5 Ul Range/2,666.057 Mbit/s)
10 Hz to 2 MHz (80 UI, 40 UI, 20 Ul Range)
10 Hz to 480 Hz (3.200 UI, 1,600 UI, 800 UI Range)

8.4.1.2 Waveform Sine wave

8.4.1.3  Sensitivity 3,200 Ul Range: 3,200 Ulee £15 9%/1 Ver  (10,664.228 Mbit/s only)
1,600 UI Range: 1,600 Uler £15 9%/1 Ver  (5.332.114 Mbit/s only)
800 UI Range: 800 Ulve £15 %/1 Vep (2,666.057 Mbit/s only)
80 UI Range: 80 Ulpr £15 %/1 Vep (10,664.228 Mbit/s only)
40 Ul Range: 40 Ulep 215 %/1 Vre (5,332.114 Mbit/s only)
20 UI Range: 20 Ulve £15 %/1 Vre (2,666.057 Mbit/s only)
0.5 UI Range: 0.5 Ulep £15 %/0.5 Ver (10,664.228 Mbit/s only)
0.5 Ul Range: 0.5 Ulpe £15 %/1 Ver (5,332.114 Mbit/s only)
0.5 Ul Range: 0.5 Uler £15 %/2 Vep (2,666.057 Mbit/s only)

8.4.1.4  Termination 50Q

8.4.1.5 Connector BNC (Ext. Mod. Input)

8.4.1.6  Equalizer Amp Selection of Equalizer Amp. to suit the jitter tolerance mask enabled
(10,664.228 Mbit/s only)
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1.2 Specification

Section Specification ltem Specification Value

8.5 Jitter modulation

8.5.1 Range 3,200 Ul Range: Up to 3,200 Uler (10,664.228 Mbit/s only)
1,600 UI Range: Up to 1,600 Ulee (5,332.114 Mbit/s only)
800 Ul Range: Up to 800 Ulee (2.666.057 Mbit/s only)
80 UI Range: Up to 80 Uler (10,664.228 Mbit/s only)
40 UI Range: Up to 40 Ulee (5,332.114 Mbit/s only)
20 Ul Range: Up to 20 Ulre (2,666.057 Mbit/s only)
0.5 UI Range: Up to 0.5 Uler

8.5.2 Amount of modulation [Bit.Rate: at 10,664.228 Mbit/s]

3,200 Ul Range

A3 =1~
T AR - » Slope: —20 dB/dec 80 Ul Range
5 A2 : .
by Siope: —20 dB/dec
T
g AZ"‘ ................................................................
'g
i - 0.5 Ul Range
f T R O —_———
g '
v o1 v v
fo ftf2 f314' 4 f5
Frequency (Hz)
Bit Rate (bit/s) 0 1 f2 3 4 f4'
10,664.228 M 10 Hz 15Hz| 480 Hz| 100kHz| 2 MHz| [00kHz
5 A1l A2 A2 A3’ A3
80 MHz| 0.5 Ulre 4 Ul 80 Ulee| 100 Uler | 3,200 Ule
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Section 1 Outline

Section Specification ltem Specification Value
[Bit Rate: at 5,332.114 Mbit/s}]
1,600 Ul Range
A3 =1 :
- : -\ Slope: —20 dB/dec
E“-) A3"‘ ......... : 40 Ul Range
-~ A2 - .. M H -
3 : Slope: —20 dB/dec
3
=
s_ AD' = + 0.5 Ul Range
» Al =7 : .
2
1.:,
v v A
{0 f1 f2 f3 f4' {4 {5
Frequency (Hz)
Bit Rate (bit's) | O f1 f2 £3 f4 fa'
5,332,114 M 10 Hz 15Hz| 480 Hz| 100kHz| 2 MHz| 100 kHz
5 A1 A2 A2 A3’ A3
40 MHz| 0.5 Ulre 2 Ulee| 40 Ulee| 50 Ulpe | 1.600 Ulee
1-28

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



1.2 Specification

Section Specification ltem Specification Value
[Bit Rate: at 2,666.057 Mbit/s]
800 Ut Range
A3 Il h
. : Siope: —20 dB/dec
% A3|<.. ........................... 20 U| Range
= A2~ .
-§ Slope: —20 dB/dec
=
E A= . 0.5 Ul Range
< ;
Al = ‘
2 :
s
v ooy T v
fo f1 12 f3 f4' {4 5
Frequency (Hz)
Bit Rate {bit/s) fo 1 f2 13 4 fa'
2.666.057 M 10 Hz 15Hz| 480 Hz| 100kHz| 2 MHz| 100 kHz
5 Al A2 A2 A3’ A3
20 MHz| 0.5 Ulee 1 Uler| 20 Ulee| 25 Ulpr| 800 Ulpe
8.5.3 Accuracy 3,200 UI Range: +5 % £10 Ulrep/at 10 Hz (at 10,664.228 Mbit/s)

1.600 UT Range:
800 UI Range:
80 UI Range:
40 UT Range:
20 Ul Range:
0.5 UI Range:

+5 % %= 8 Ulre/at 10 Hz
+5 % = 5 Ulre/at 10 Hz

15 % 0.8 Ulpe/at 100 kHz
+5 % 0.6 Ulrv/at 100 kHz
+5 % 0.3 Ulpp/at 100 kHz
+5 % 0.1 Ulee/at 100 kHz
15 % £0.08 Ulep/at 100 kHz
+5 % £0.05 Ulep/at 100 kHz

Frequency error (100 kHz set as the reference)

10 Hz to 20 Hz:

20 Hz to 300 kHz:
300 kHz to 1 MHz:
1 MHz to 3 MHz:
3 MHz to 10 MHz:

*5 %
2%
13 %
5 %

+10 %

10 MHz to 80 MHz: £15 %

(at 5,332.114 Mbit/s)
(at 2,666.057 Mbit/s)
(at 10,664.228 Mbit/s)
(at 5,332.114 Mbit/s)
(at 2,606.057 Mbit/s)
(at 10,664.228 Mbit/s)
(at 5,332.114 Mbit/s)
(at 2,666.057 Mbit/s)
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Section 1

Outline

Section

Specification ltem

Specification Value

8.6

8.6.1

8.7
8.7.1
8.7.1.1

8.7.1.

3]

8.7.1.3
8.7.1.4
3.8
8.8.1

8.8.2

8.8.3

8.8.4

8.8.5
8.8.6

[Jitter measurement]

Jitter signal input

Frequency

Jitter demodulating signal
Demod. Output
Frequency range

Sensitivity

Termination
Connector

Jitter measurement
Unit

Measurement range

Measurement mode

Measurement interval

Measurement display

Filter

2.666.057 MHz £50 ppm, 5,332.114 MHz +30 ppm,

10,664.228 MHz £20 ppm

Output of signal demodulated from the incoming signal

100 Hz to 80 MHz

1 Vee 215 %/1 Uler
1 Ver £15 9%/4 Ulpp

50Q

BNC

Ulee, Ul+p, Ul-p, Ulrms

I UI Range

(1 UI Range)
(4 Ul Range)

(0.000 to 1.010 Ulre/Step 0.001 Uler)

(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)

4 UI Range

Single, Repeat, Manual

I to 99 (second)
1 to 99 (minute)
1 to 99 (hour)

Current, Last

(1-second step)
(1-minute step)

(1-hour step)

{0.00 to 4.04 Ulre/Step 0.01 Ulpp)
(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)

LP, HP1+LP, HP1'+LP, HP2+LP, HP+LP, HP'+LP

Bit Rate HP1 | HP1* | HP2 | HP' HP LP
(bit/s) (Hz) | (Hz) | (Hz) | (Hz) | (H2) | (Hz)
2,666.057 M Sk - I M - 12 k 20M
5,332,114 M 8 k - 2M - 12 k 40M
10.664.228 M 10k 20k 4 M S0k 12 k 80 M

* The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.
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1.2 Specification

Section Specification item

Specification Value

8.8.7 Measuring range

B 4 Ul Range
2 A3 = : :
3 1UIRange  \
2 A3~ 5 T
= '
<
5 |
v ' voY oy
f0 f3 {4 1 Ul Range
fO 3 f4 4 Ul Range
Frequency (Hz)
Bit Rate (bit/s) | Range | f0 | f3 14 A2 | A3' | A3
_ 1 Ul 100Hz | 10MHz| 20MHz| 0.5 Ulpp| 1 Ulpe| -
2,666.057 M ,

4 Ul 100Hz| 25 MHz | 20MHz| 0.5 Uler; - 4 Ulpr
~ 1 Ul 100Hz| 20 MHz| 40 MHz| 0.5 Ulep| 1 Ulpe|
5,332,114 M -

4 Ul 100Hz| 5MHz| 40MHz| 0.5 Ulpr] - 4 Ulpe

1 Ul 100 Hz | 40 MH MHz| 05U J -
10.664.228 M z z| 80 MHz ? Ir i 1 Ulee

4 Ul 100 Hz; 10MHz| 80 MHz| 0.5 Ulp| - 4 Ulep
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Section 1

QOutline

Section Specification item Specification Value
8.8.8 Accuracy [Uler, Ul+p, Ul-p]
I UI Range: +5 9% £W Ulep/at 100 kHz
4 UT Range: +5 9% £W Ulrp/at 100 kHz
[Ulrms]
1 UT Range: +5 % +Y Ulrms/at 100 kHz
4 UI Range: +5 9% Y Ulrms/at 100 kHz
W*1 Y-2
Bit Rate (bit/s
( ) 1 Ul Range | 4 Ul Range | 1 Ul Range | 4 Ul Range
2,606.057 M 0.05 Ulre 0.22 Uler | 0.008 Ulrms | 0.08 Ulrms
5.332.114 M 0.07 Ulee 0.24 Uler | 0.009 UIrms | 0.09 Ulrms
10,664.228 M 0.09 Uler 0.26 Ulpr | 0.010 Clrms | 0.10 Ulrms
NOTE =1:
With HPI+LP
NOTE =2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: +2 %
300 kHz to | MHz: 3 %
| MHzto 3 MHz: 5%
3 MHz to 10 MHz: *10 %
10 MHz to 80 MHz: +15 %
8.9 LED display Unlock, Alarm, Remote
8.9.1 Unlock Lights up when the Rx section switches into the unlock status.
8.9.2 Alram Lights up when the Tx section switches into the abnormal status (such as un-
lock).
8.9.3 Remote Lights up when the mode switches into the remote status by the external con-
troller.
8.10 External interface
8.10.1 GPIB All the control except for cancellation of remote status enabled from the exter-
nal controller
8.11 Other
8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)
8.11.2 Weight 23 kg (Max.)
8.11.3 Power source 85 to 132 Vac or 170 to 250 Vac 47.5 to 63 Hz
8.11.4 Temperature 10 to 40 °C. =20 to 60 °C (When stored)
1-32

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




1.2 Specification

1.2.4 Option 04
Section Specification Item Specification Value
1 Jitter Clock Output
1.1 Frequency 3,062.3629 MHz, 6,124.7259 MHz, 12,249.4517 MHz
1.2 Termination/Level 50 Q/+5 dBm £3 dB
1.3 Connector APC 3.5 (Clock Output)
2 Jitter Clock Input
2.1 Frequency 3,062.3629 MHz 50 ppm, 6,124.7259 MHz +30 ppm,
12,249.4517 MHz £20 ppm
2.2 Termination/Level 50 /0.7 Vio 1.3 Vrp
0.15 V to 1.3 Vee (with Option 10)
2.3 Connector APC 3.5 (Clock Input)
3 Ext. Ref. Clock Input
3.1 Frequency 191.39768 MHz
3.2 Termination/Level 50 Q/0.7 Vto 1.3 Vep
3.3 Connector SMA (Clock Input)
4 DCS Input
4.1 Frequency/Interface 2.048 Mbit/s £50 ppm (HDB3) or 2.048 MHz £50 ppm (CLOCK)
1.544 Mbit/s £50 ppm (AMI/B8ZS) or 1.544 MHz +50 ppm (CLOCK)
4.2 Level Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);
1.125 Vor£34 % G.703
2.048 Mbit/s (HDB3); 2.37 Voe 210 % G.703
Balance: 1.544 Mbait/s, 2.048 Mbit/s;
3.0 Vor £24 9% ANSI T1 102-1987
4.3 Connector Unbalance: 75 Q/BNC
Balance: 100 Q/Weco 310 Compatible (1.544 Mbit/s)

120 Q/3-Pole CF

(2.048 Mbit/s)
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Section 1

QOutline

Section Specification ltem Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/12.249.4517 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/6,124.7259 Mbit/s)
100 kHz to 20 MHz (at 0.5 UI Range/3,062.3629 Mbit/s)
10 Hz to 2 MHz (80 UL, 40 UL, 20 UI Range)
10 Hz to 480 Hz (3.200 UL, 1.600 U1, 800 UI Range)
52 Sensitivity (0.5 UI Range)
0.5 Ulre £15 %/0.375 Ver  (at 12,249.4517 Mbit/s)
0.5 Uler £15 %/0.75 Ver  (at 6,124.7259 Mbit/s)
0.5 Uler £15 %/1.5 Ver (at 3,062.3629 Mbit/s)
(3,200 UI. 1,600 UL, 800 UL 80 UT, 40 UI, 20 UI Range)
3,200 Range: 3,200 Ulee £15 9%/1 Vepp (12,249.4517 Mbat/s only)
1,600 Range: 1,600 Uler £15 %/1 Ver  (6,124.7259 Mbit/s only)
800 Range: 800 Uler £15 %/1 Ver (3.062.3629 Mbit/s only)
80 Range: 80 Ulpr £15 9%/1 Vp (12,249.4517 Mbit/s only)
40 Range: 40 Ulee £15 9/1 Vep (6,124.7259 Mbit/s only)
20 Range: 20 Uler £15 %/1 Vep (3,062.3629 Mbit/s only)
53 Termination 50Q
5.4 Connector BNC (Ext. Mod. Input)
6 Demod. Output
6.1 Frequency range 100 Hz to 80 MHz
6.2 Sensitivity 1 Vee 215 %/1 Uler (1 Ul Range), | Ver 215 %/4 Uler (4 UI Range)
6.3 Termination 50Q
6.4 Tangential line BNC (Demod. Output)
7 10M STD Input
7.1 Frequency range 10 MHz +50 ppm
7.2 Level 0to+10dBm
7.3 Termination 50 Q
7.4 Connector BNC
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1.2 Specification

Section Specification ltem Specification Value
8
8.1 [Clock mode]
CLOCK Internal, External, Lock 2 MHz (B), Lock 2 MHz (UB), Lock 2 Mbit/s (B),
Lock 2 Mbit/s (UB), Lock 1.5 MHz (UB), Lock 1.5 Mbit/s (B), Lock 10 M
8.1.1 Internal Reference signal synchronous with the internal reference signal
Accuracy 0.1 ppm (at 23 +5 °C following calibration performed 60 minutes after the
power is turned ON)
8.1.2 External Reference signal synchronous with the incoming signal from the Ext. Ref.
Clock Input
8.1.2.1  Frequency 191.39768 MHz +50 ppm
8.1.2.2  Termination/Level 50 Q/0.7 Vto 1.3 Ve
8.1.2.3  Connector SMA
8.1.3 DCS Input Reference signal synchronous with the incoming signal from the DCS Input
8.1.3.1  Frequency/Intertace 2.048 Mbit/s £50 ppm (HDB3) or 2.048 MHz +50 ppm (CLOCK)
1.544 Mbit/s +50 ppm (AMI/B8ZS) or 1.544 MHz £50 ppm (CLOCK)
8.1.3.2  Level Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);
1.125 Vor 234 % G.703
2.048 Mbit/s (HDB3); 2.37 Vor £10 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbat/s;
3.0 Vor£24 9% ANSI T1 102-1987
8.1.3.3  Connector Unbalance: 75 Q/BNC
Balance: 100 Q/Weco 310 Compatible  (1.544 Mbit/s)
120 ©Q/3-Pole CF (2.048 Mbit/s)
8.1.4 1OM STD Input Reference signal synchronous with the incoming signal from the 10M STD
Input
8.1.4.1  Frequency range 10 MHz £50 ppm
8.1.4.2  Level 0to+10dBm
8.1.43  Termination 50 Q
8.1.4.4  Connector BNC
8.2 [Variable frequency]
8.2.1 IFrequency range +50 ppm
8.2.2 Step 0.1 ppm
8.23 Accuracy 0.1 ppm (at 23 £5 °C following calibration performed 60 minutes after the

power is turned ON)
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Section 1 Outline

Section Specification Iltem Specification Value

8.3 [Jitter generation]

8.3.1 Bit Rate 3.062.3629 Mbit/s, 6,124.7259 Mbit/s, 12,249.4517 Mbit/s

8.4 Jitter modulating signal

8.4.1 Ext. Mod. Input Connector for external modulating signal input

8.4.1.1  Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/12.249.4517 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/6,124.7259 Mbit/s)
100 kHz to 20 MHz (at 0.5 Ul Range/3,062.3629 Mbit/s)
[0 Hz to 2 MHz (80 U1, 40 U1, 20 UI Range)
10 Hz to 480 Hz (3,200 UI, 1,600 U, 800 UI Range)

8.4.1.2  Waveform Sine wave

8.4.1.3  Sensitivity 3,200 Uf Range: 3,200 Uler £15 %/1 Ver  (12.249.4517 Mbit/s only)
1,600 Ul Range: 1,600 Ulee 215 %/1 Ver  (6.124.7259 Mbit/s only)
800 Ul Range: 800 Uler £15 %/1 Ver (3,062.3629 Mbit/s only)
80 Ul Range: 80 Uler £15 %/1 Ver (12.249.4517 Mbit/s only)
40 Ul Range: 40 Ulep =15 %/1 Ver (6,124.7259 Mbit/s only)
20 Ul Range: 20 Ulpe £15 /1 Vrp (3,062.3629 Mbit/s only)
0.5 Ul Range: 0.5 Ulrp £15 %/0.375 Vee  (12,249.4517 Mbit/s only)
(0.5 UI Range: 0.5 Uler £15 %/0.75 Ve (6,124.7259 Mbit/s only)
0.5 UI Range: 0.5 Uler £15 %/1.5 Ver (3,062.3629 Mbit/s only)

8.4.1.4  Termination 50Q

8.4.1.5  Connector BNC (Ext. Mod. Input)

8.4.1.6  Equalizer Amp Selection of Equalizer Amp. to suit the jitter tolerance mask enabled
(12,249.4517 Mbit/s only)
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1.2 Specification

Specification Item

Specification Value

Jitter modulation

Amount of modulation

3,200 UI Range:
1,600 UT Range:

800 UT Range:
80 UI Range:
40 Ul Range:
20 UI Range:
0.5 Ul Range:

Up to 3,200 Ulep
Up to 1,600 Ulpe
Up to 800 Ulee
Up to 80 Ulee
Up to 40 Uler
Up to 20 Ulep
Up 1o 0.5 Ulpr

(12,249.4517 Mbit/s only)
(6,124.7259 Mbit/s only)
(3,062.3629 Mbit/s only)
(12,249.4517 Mbit/s only)
(6.124.7259 Mbit/s only)
(3,062.3629 Mbit/s only)

[Bit Rate: at 12,249.4517 Mbit/s]

3,200 Ul Range

A3 - 5
T A3 =fEeiN Slope: —20 dB/dec 80 Ul Range
5 A2 =|———— ;
2 : - Slope: —20 dB/dec
3
2 . e e N
"CE'?- ;
£ 0.5 Ul Range
RENIRES : .
3
= |
7 v Y '
0 112 f3t4' f4 5
Frequency (Hz)
Bit Rate (bit/s) f1 2 | 13 ia | {4
12.249.4517M 10 Hz I15Hz, 480Hz| 100kHz|{ 2 MHz| 100 kHz

Al A2’ A2 A3’ A3

80 MHz| 0.5 Uler

4 Uler ! 80 Ulree | 100 Ulpp| 3.200 Ul»
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Section 1 Outline

Section Specification Iltem Specification Value

[Bit Rate: at 6,124.7259 Mbit/s]

1,600 Ul Range
A3 -~ K :

— 5 -\ Slope: —20 dB/dec
§n; . 2314 _ ....... 40 Ul Range
-§ ' Slope: —20 dB/dec
e : :
E A2' =] \ 0.5 Ul Range
2 L Lo ;
:'__’

v I N

f0 f1 f2 f3 f4' f4 {5

Frequency (Hz)

Bit Rate (bit/s) fo f1 f2 3 fa fa' -

6,124.7259 M 10 Hz 15Hz| 480 Hz| 100kHz| 2MHz| 100 kHz

15 A1l A2’ A2 A3’ A3
40 MHz| 0.5 Ulep 2 Ulep} 40 Ulepi 50 Ulep| 1,600 Uler
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1.2 Specification

Section Specification ltem Specification Value
[Bit Rate: at 3,062.3629 Mbit/s]
800 Ul Range
A3 - :
. : -\ Slope: —20 dB/dec
5& ﬁgv : ......... ; 20 UI Range
§ : Slope: —20 dB/dec
E o< . 0.5 Ul Range
2
\ vy vov \
fO f1 {2 f3 14 f4 {5
Frequency (Hz)
Bit Rate (bit/s) fo f1 2 | 13 f4 | f4
3.062.3629 M 10 Hz 15Hz{ 480 Hz| 100kHz| 2 MHz| 100kHz
5 A1 A2’ A2 A3’ A3
20 MHz| 0.5 Ulre 1 Ulee| 20 Ulee| 25 Uler | 800 Ulpr
8.3.3 Accuracy 3,200 Ul Range: +5 % £10 Ulee/at 10 Hz (at 12,249.4517 Mbit/s)
1,600 Ul Range: +5 9% + 8 Ulep/at 10 Hz (at 6,124.7259 Mbit/s)
800 UT Range: +5 % + 5 Ulpp/at 10 Hz (at 3,062.3629 Mbit/s)

80 Ul Range:
40 UI Range:
20 UI Range:
0.5 UI Range:

+5 % +0.8 Ulep/at 100 kHz {at 12,249.4517 Mbit/s)
+5 9 20.6 Ulrp/at 100 kHz (at 6,124.7259 Mbit/s)
+5 9% +0.3 Ulrp/at 100 kHz (at 3,062.3629 Mbit/s)
5 9% +0.1 Ulre/at 100 kHz (at 12,249.4517 Mbit/s)
+5 % +£0.08 Ulre/at 100 kHz  (at 6,124.7259 Mbit/s)
+5 9% +0.05 Ulee/at 100 kHz  (at 3,062.3629 Mbit/s)

Frequency error (100 kHz set as the reference)

10 Hz to 20 Hz:

+5 %

20Hz to 300 kHz: +2 %

300kHzto 1 M

Hz: 3 %

1 MHz to 3 MHz: 5%
3MHzto 10 MHz: 10 %
10 MHz to 80 MHz: £15 %
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Section1 Outline
Section Specification Iltem Specification Value
8.6 [Jitter measurement]

8.6.1

8.7
8.7.1
8.7.1.1

8.7.1.2

8.7.1.3
8.7.1.4
8.8
8.8.1
8.8.2

8.8.3

8.8.4

8.8.5

8.8.6

Jitter signal input

Frequency

Jitter demodulating signal
Demod. Output
Frequency range

Sensitivity

Termination
Connector

Jitter measurement
Unit

Measurement range

Measurement mode

Measurement i:terval

Measurement display

Filter

3,062.3629 MHz +50 ppm, 6,124.7259 MHz £30 ppm,

12,249.4517 MHz £20 ppm

Output of signal demodulated from the incoming signal

100 Hz to 80 MHz

1 Ver £15 9/1 Ulpe
1 Ver 215 %/4 Uler

50Q

BNC

Ulee, Ul+p, Ul-p, Ulrms

1 UI Range

(1 UI Range)
(4 Ul Range)

(0.000 to 1.010 Ulep/Step 0.001 Uler)

(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)

4 UI Range

Single, Repeat, Manual

1 to 99 (second)
I to 99 (minute)
1 to 99 (hour)

Current, Last

{l-second step)
(1-minute step)

(1-hour step)

(0.00 to 4.04 Ulep/Step 0.01 Uler)
(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)

LP, HP1+LP, HP1'+LP, HP2+LP, HP+LP, HP'+LP

Bit Rate HP1 HP1™ HP2 HP' HP LP
(bit/s) (Hz) (Hz) (Hz) (Hz) (Hz) (Hz)
3,062.3629 M 5k - 1M - 12k 20 M
6,124.7259 M 8k - 2M - 12k | 40M
12,2494517 M 10 k 20k 4 M 50 k 12 k S0M

* The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.
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1.2 Specification

Section Specification ltem

Specification Value

8.8.7 Measuring range
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E 4 Ul Range
S A3~ :
3 1 Ul Range \
= A= : A
= 2
£ A2 =1 : :
< ? ;
g ?
S na
v v vor oy
0 f3 f4 1 Ul Range
O f3 f4 4 Ul Range
Frequency (Hz)
Bit Rate (bit/s) | Range | f0 3 f4 A2 | A3' | A3
Ul 100Hz{ 10MHz| 20 MHz| 0.5UIep| 1 Ulep| -
3.062.3629 M
4 Ul 100 Hz| 2.5 MHz| 20MHz| 0.5 Ulep| - 4 Uler
1 Ul t00Hz| 20MHz| 40MHz| 0.5 Ulpe| I Ulp| -
6,124.7259 M - p
| 4 Ul [00Hz| SMHz| 40 MHz{ 0.5 Uler| - 4 Ulpr
1 UI 100Hz| 40MHz| 80MHz| 0.5 Ulep| 1 Ulpp| -
12,249.4517 M
4 Ul 100Hz{ 10 MHz| 80 MHz| 05 Ulsp} - 4 Uler
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Section 1 Outline
Section Specification Item Specification Value
8.8.8 Accuracy [Ulre, Ul+p, Ul-p]
1 Ul Range: +5 % £W Ulpr/at 100 kHz
4 Ul Range: +5 9% =W Ulpp/at 100 kHz
[Ulrms]
} Ul Range: +5 % +Y Ulrms/at 100 kHz
4 Ul Range: +5 % =Y Ulrms/at 100 kHz
W‘1 Y -2
Bit Rate (bit/s
( ) 1 Ui Range | 4 Ul Range | 1 Ul Range | 4 Ul Range
3,062.3629 M 0.05 Ulre .22 Ulpp | 0.008 Ulrms | 0.08 Ulrms
6,124.7259 M 0.07 Ulpe 0.24 Ulee | 0.009 Ulrms | 0.09 Ulrms
122494517 M 0.09 Ulpe 0.26 Uler | 0.010 Ulrms | 0.10 Ulrms
NOTE +1:
With HPI+LP
NOTE =2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: *+2 %
300 kHz to | MHz: 3 %
1 MHz to 3 MHz: £5%
3 MHz to 10 MHz: %10 %
10 MHz to 80 MHz: £15 %
8.9 LED display Unlock, Alarm, Remote
8.9.1 Unlock Lights up when the Rx section switches into the unlock status.
8.9.2 Alram Lights up when the Tx section switches into the abnormal status (such as un-
lock).
8.9.3 Remote Lights up when the mode switches into the remote status by the external con-
troller.
8.10 External interface
8.10.1 GPIB All the control except for cancellation of remote status enabled from the exter-
nal controller
8.11 Other
8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)
8.11.2 Weight 23 kg (Max.)
8.11.3 Power source 85 to 132 Vac or 17010 250 Vac 47.5 to 63 Hz
8.11.4  Temperature 10 to 40 “C, ~20 to 60 °C (When stored)
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1.2 Specification

1.2.5 Option 05
Section Specification ltem Specification Value
1 Jitter Clock Output
1.1 Frequency 3.069 MHz, 6,138 MHz, 12,276 MHz
1.2 Termination/Level 50 Q/+5 dBm £3 dB
1.3 Connector APC 3.5 (Clock Output)
2 Jitter Clock Input
2.1 Frequency 3,069 MHz +50 ppm, 6,138 MHz +30 ppm,
12,276 MHz £20 ppm
2.2 Termination/Level 50 Q/0.7 Vio 1.3 Ver
0.15 V to 1.3 Vee (with Option 10)
2.3 Connector APC 3.5 (Clock Input)
3 Ext. Ref. Clock Input
3.1 Frequency 191.8125 MHz
3.2 Termination/Level 50 ©Q/0.7 Vo 1.3 Vep
3.3 Connector SMA (Clock Input)
4 DCS Input
4.1 Frequency/Interface 2.048 Mbit/s +50 ppm (HDB3) or 2.048 MHz £50 ppm (CLOCK)
1.544 Mbit/s £50 ppm (AMI/B8ZS) or 1.544 MHz +50 ppm (CLOCK)
4.2 Level Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);
1.125 Vor 34 9% G.703
2.048 Mbit/s (HDB3); 2.37 Ve £10 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbit/s;
3.0 Vor 224 9 ANSI T1 102-1987
43 Connector Unbalance: 75 Q/BNC
Balance: 100 Q/Weco 310 Compatible (1.544 Mbit/s)

120 ©Q/3-Pole CF

(2.048 Mbit/s)
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Section 1 Outline

Section Specification item Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz 1o 80 MHz (at 0.5 Ul Range/12,276 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/6,138 Mbit/s)
100 kHz to 20 MHz (at 0.5 Ul Range/3,069 Mbit/s)
10 Hz to 2 MHz (80 UI, 40 UI, 20 UI Range)
10 Hz to 480 Hz (3,200 UI, 1,600 UI, 800 Ul Range)
5.2 Sensitivity (0.5 UI Range)
0.5 Ulee £15 %/0.375 Ver  (at 12,276 Mbit/s)
0.5 UTer £15 9%/0.75 Ver  (at 6,138 Mbit/s)
0.5 Uler £15 9%/1.5 Ver (at 3,069 Mbit/s)
(3,200 UL, 1,600 U1, 800 UL, 80 UI, 40 UI, 20 Ul Range)
3,200 Range: 3,200 Ulep £15 %/1 Vep (12,276 Mbit/s only)
1,600 Range: 1,600 Ulpe £15 %/1 Vo (6,138 Mbit/s only)
800 Range: 800 Ulpe £15 9/1 Vep (3,069 Mbit/s only)
80 Range: 80 Uler £15 %/1 Vep (12,276 Mbit/s only)
40 Range: 40 Ulre £15 %/1 Vrr (6,138 Mbit/s only)
20 Range: 20 Ulep 215 %/1 Vrp (3,069 Mbit/s only)
53 Termination 500
5.4 Connector BNC (Ext. Mod. Input)
6 Demod. Output
6.1 Frequency range 100 Hz to 80 MHz
6.2 Sensitivity 1 Vee £15 %/1 Uler (1 Ul Range), 1 Ver £15 9/4 Ulre (4 Ul Range)
6.3 Termination 50Q
6.4 Tangential line BNC (Demod. Output)
7 1OM STD Input
7.1 Frequency range 10 MHz 50 ppm
7.2 Level 0to+10dBm
7.3 Termination 50 Q
7.4 Connector BNC
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1.2 Specification

Section Specification Item Specification Value
8
8.1 [Clock mode]
CLOCK Internal, External, Lock 2 MHz (B), LLock 2 MHz (UB), Lock 2 Mbit/s (B),
Lock 2 Mbit/s (UB), Lock 1.5 MHz (UB), Lock 1.5 Mbit/s (B). Lock 10 M
8. 1.1 Internal Reference signal synchronous with the internal reference signal
Accuracy +0.1 ppm (at 23 =5 °C following calibration performed 60 minutes after the
power is turned ON)
8.1.2 External Reference signal synchronous with the incoming signal from the Ext. Ref.
Clock Input
8.1.2.1  Frequency 191.8125 MHz £50 ppm
8.1.2.2  Termination/Level 50 Q/0.7 Vio 1.3 Vep
8.1.2.3  Connector SMA
8.1.3 DCS Input Reference signal synchronous with the incoming signal from the DCS Input
8.1.3.1  Frequency/Interface 2.048 Mbit/s £50 ppm (HDB3) or 2.048 MHz £50 ppm (CLOCK)
1.544 Mbit/s £50 ppm (AMI/B8ZS) or 1.544 MHz +50 ppm (CLOCK)
8.1.3.2  Level Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);
1.125 Vor£34 % G.703
2.048 Mbit/s (HDB3); 2.37 Vor 210 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbit/s;
3.0 Vor 224 9 ANSIT1 102-1987
8.1.3.3  Connector Unbalance: 75 Q/BNC
Balance: 100 Q/Weco 310 Compatible (1.544 Mbit/s)
120 €3/3-Pole CF (2.048 Mbit/s)
8.1.4 10M STD Input Reference signal synchronous with the incoming signal from the 10M STD
Input
8.1.4.1  Frequency range 10 MHz +50 ppm
8.1.4.2 lLevel 0to +10 dBm
8.1.4.3  Termination 50Q
8.1.4.4  Connector BNC
8.2 [Variable frequency]
8.2.1 Frequency range +50 ppm
8.2.2 Step 0.1 ppm
8.2.3 Accuracy +0.1 ppm (at 23 £5 “C following calibration performed 60 minutes after the

power is turned ON)
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Section1 Outline

Section Specification ltem Specification Value
8.3 [Jitter generation]
8.3.1 Bit Rate 3,069 Mbit/s, 6,138 Mbit/s, 12,276 Mbit/s
8.4 Jitter modulating signal
8.4.1 Ext. Mod. Input Connector for external modulating signal input
8.4.1.1  Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/12,276 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/6,138 Mbit/s)
100 kHz to 20 MHz (at 0.5 UI Range/3,069 Mbit/s)
10 Hz to 2 MHz (80 UT, 40 UI, 20 UI Range)
10 Hz to 480 Hz (3,200 U1, 1,600 UI, 800 Ul Range)
84.1.2  Waveform Sine wave
8.4.1.3  Sensitivity 3.200 Ul Range: 3,200 Ulep £15 %/1 Vee (12,276 Mbit/s only)
1,600 Ul Range: 1,600 Uler £15 %/1 Vep (6,138 Mbit/s only)
800 UT Range: 800 Uler 15 %/1 Ver (3,069 Mbit/s only)

80 Ul Range:
40 UT Range:
20 Ul Range:

80 Ulpr 15 9%/1 Vrp
40 Uler £15 %/1 Ve
20 Ulpe £15 %/1 Ver

(12,276 Mbit/s only)
(6,138 Mbit/s only)
(3,069 Mbit/s only)

0.5 UI Range: 0.5 Uler £15 %/0.375 Vre (12,276 Mbit/s only)
0.5 UT Range: 0.5 Uler £15 %/0.75 Ver (6,138 Mbit/s only)
0.5 UI Range: 0.5 Uler £15 %/1.5 Ve (3.069 Mbit/s only)

8.4.1.4  Termination 50Q

8.4.1.5 Connector BNC (Ext. Mod. Input)

8.4.1.6  Equalizer Amp Selection of Equalizer Amp. to suit the jitter tolerance mask enabled
(12,276 Mbit/s only)
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1.2 Specification

Section Specification ltem Specification Value

8.5 Jitter modulation

8.5.1 Range 3.200 UI Range: Up to 3,200 Ulep (12,276 Mbit/s only)
1,600 UI Range: Up to 1,600 Uler (6,138 Mbit/s only)
800 UI Range: Up to 800 Ulee (3,069 Mbit/s only)
80 UT Range: Up to 80 Ulrr (12.276 Mbit/s only)
40 UI Range: Up to 40 Ulep (6,138 Mbit/s only)
20 Ul Range: Up to 20 UTre (3,069 Mbit/s only)
0.5 Ul Range: Up to 0.5 Ulep

8.5.2 Amount of modulation [Bit Rate: at 12,276 Mbit/s]

3,200 Ul Range
. A3 =1 b
g AT - Slope: —20 dB/dec 80 Ul Range
> A2 : "\ Slope: —20 dB/dec
S
g AD' = B e
—g- z
£ 0.5 Ul Range
T A1-| _ :
b
s |
N v v
fo f1 {2 f3f4" 14 5
Frequency (Hz)
Bit Rate (bit's)| 0 t1 f2 13 fa 14
12276 M 10 Hz 15Hz| 480Hz| 100kHz| 2 MHz, 100 kHz
5 A1 A2’ A2 A3’ A3
80 MHz 1 0.5 Ulep 4 Ulee! 80 Ulep| 100 Ulpp| 3.200 Uls
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Section 1 Outline

Section Specification ltem Specification Value

[Bit Rate: at 6,138 Mbit/s]

1,600 Ul Range

A3 i A
—_ : -\ Slope: —20 dB/dec
\Si 23: ................ ........ § 40 Ul Range
§ o -\ Slope: —20 dB/dec
2 2 : i
g AD' = : ................ v 0.5 Ul Range
o Al = : : : -
2
5

. v v vy
f0 f1 f2 f3 f4' f4 5
Frequency (Hz)

Bit Rate (bit/s) 0 f1 2 3 f4 f4'
6,138 M 10 Hz 15Hz| 480Hz| 100kHz| 2MHz| 100 kHz
5 A1 A2 A2 A3’ A3
40 MHz | 0.5 Ulpr 2 UTlep| 40 Ulep| 50 Ulpr| 1.600 Uler
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1.2 Specification

Section Specification ltem Specification Value

8.5.3

[Bit Rate: at 3,069 Mbit/s]

800 Ul Range
A3 = )
- 3 -\ Slope: —20 dB/dec
% A3 - RS ; 20 Ul Range
= A2 =} )
-§ Slope: —20 dB/dec
2 |
E o= \ 0.5 Ul Range
] : : : o : :
E)
v v R
f0 f1 f2 f3 f4° {4 5
Frequency (Hz)
Bit Rate (bit/s) fo f1 2 3 4 f4'
3069 M 10 Hz 15Hz{ 480Hz| 100kHz|{ 2 MHz| 100 kHz
5 A1 A2' A2 A3’ A3
20 MHz | 0.5 Uler [ Ulee! 20 Ulee| 25 Ulpe| 800 Uler

Accuracy

3,200 UT Range:
1,600 Ul Range:
800 Ul Range:
80 Ul Range:
40 UT Range:
20 Ul Range:
0.5 Ul Range:

+5 % +10 Ulepe/at 10 Hz
+5 9% £ & Ulee/at 10 Hz
+5 9% £ 5 Ulpe/at 10 Hz

(at 12,276 Mbit/s)
(at 6,138 Mbit/s)
(at 3,069 Mbit/s)

+5 9% +0.8 Ulep/at 100 kHz (at 12,276 Mbit/s)
+5 % 0.6 Uler/at 100 kHz (at 6,138 Mbit/s)
+5 % +0.3 Ulep/at 100 kHz (at 3,069 Mbit/s)
+5 % 20.1 Ulpe/at 100 kHz (at 12,276 Mbit/s)
+5 % +£0.08 Ulep/at 100 kHz  (at 6,138 Mbit/s)
5 % £0.05 Ulep/at 100 kHz  (at 3,069 Mbit/s)

Frequency error (100 kHz set as the reference)

10 Hz to 20 Hz:

20 Hz to 300 kHz:
300 kHz to 1 MHz:
1 MHz to 3 MHz:
3 MHz to 10 MHz:

+5 %
+2 %
+3 %
+5 %

+10 %

10 MHz to 80 MHz: =15 %
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Section 1

Qutline

Section Specification ltem Specification Value
8.6 [Jitter measurement]
Jitter signal input
8.6.1 Frequency 3,069 MHz +50 ppm, 6,138 MHz +30 ppm,
12,276 MHz £20 ppm
8.7 Jitter demodulating signal
8.7.1 Demod. Output Output of signal demodulated from the incoming signal
8.7.1.1  Frequency range 100 Hz to 80 MHz
8.7.1.2  Sensitivity 1 Vep 215 9%/1 Uler (1 UI Range)
1 Ver £15 9%/4 Ulper (4 Ul Range)
8.7.1.3  Termination 50 Q
8.7.1.4  Connector BNC
8.8 Jitter measurement
8.8.1 Untit Ulee, Ul+p, Ul-p, Ulrms
8.8.2 Measurement range | Ul Range (0.000 to 1.010 Ulee/Step 0.00% Uler)
(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)
4 Ul Range (0.00 to 4.04 Ulee/Step 0.01 Ulep)
(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)
8.8.3 Measurement mode Single, Repeat, Manual
8.8.4 Measurement interval 1 to 99 (second) (1-second step)
I to 99 (minute) (1-minute step)
I to 99 (hour) (1-hour step)
8.8.5 Measurement display Current, Last
8.8.6 Filter LP, HP1+LP, HPI'+LP, HP2+LP, HP+LP, HP'+L.P

Bit Rate HP1 | HP1* | HP2 | HP' HP LP
(bit/s) (H2) | (Hz2) | (Hz2) | (Ho) | (Hz) | (Ha)
3,069 M 5k - 1M - 12k | 20M
6,138 M 8k - 2M - 12 k 40M
12276 M 10k | 20k | 4M | 350k 12k | 80M

* The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.
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1.2 Specification

Section Specification ltem

Specification Value

8.8.7 Measuring range

4 Ul Range

A3 =

Jitter Amplitude (Ulre)

1 Ul Range \

Ag = % f \
A2 - ............................................................... ........ .....

fO f3 f4 1 Ul Range
f0 f3 f4 4 Ul Range
Frequency (Hz)
Bit Rate (bit/s) | Range | f0 3 f4 A2 A3 | A3
1 Ul 100Hz| 10 MHz| 20 MHz| 0.5 Ulep| 1 Ulpe| ~
3,060 M .
4 Ul 100Hz| 25MHz| 20MHz | 0.5UIee| -~ [4Ulre
I Ul 100Hz| 20 MHz{ 40MHz| 0.5 Ulpe | 1 Ulpp| ~
6,138 M . N
4 Ul 100Hz} S5MHz| 40MHz| 0.3Ulee| - |4 Ul
1 Ul [00Hz| 40MHz| 80MHz| 05 Ulee| 1 Ulep] -~
12276 M .
4 Ul 100Hz| 10MHz| 80 MHz| 0.5Ulep| - 14 Ulw
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Section1 Outline

Section Specitication Iltem Specification Value
8.8.8 Accuracy [Ulrer, Ul+p, Ul-p]
I UI Range: +5 % *W Uler/at 100 kHz
4 Ul Range: +5 % +W Ulrp/at 100 kHz
[Ulrms)
I Ul Range: +5 % £Y Ulrms/at 100 kHz
4 UI Range: +5 % =Y Ulrms/at 100 kHz
w’ Y2
Bit Rate (bit/s
( ) 1 Ul Range | 4 Ul Range | 1 Ul Range | 4 Ul Range
3069 M 0.05 Ulpe 0.22 Uler | 0.008 Ulrms | 0.08 Ulrms
6.138 M 0.07 Ulep 0.24 Ulep | 0.009 Ulrms | 0.09 Ulrms
12276 M 0.09 Ulpe 0.26 Uler | 0.010 Ulrms | 0.10 Ulrms
NOTE =1:
With HPI+LP
NOTE +2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: +2 %
300kHzto 1 MHz: £3 %
1 MHz to 3 MHz: 5%
3 MHz to 10 MHz: *10 %
10 MHz to 80 MHz: £15 %
8.9 LED display Unlock, Alarm, Remote
8.9.1 Unlock Lights up when the Rx section switches into the unlock status.
8.9.2 Alram Lights up when the Tx section switches into the abnormal status (such as un-
lock).
8.93 Remote Lights up when the mode switches into the remote status by the external con-
troller.
8.10 External interface
8.10.1 GPIB All the control except for cancellation of remote status enabled tfrom the exter-
nal controller
8.11 Other
8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)
8.11.2 Weight 23 kg (Max.)
8.11.3 Power source 85to 132 Vac or 170 to 250 Vac 47.5 to 63 Hz
8.11.4  Temperature 10 t0 40 *C, =20 to 60 °C (When stored)
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1.2 Specification

1.2.6 Option 06
Section Specification Item Specification Value
1 Jitter Clock Output
1.1 Frequency 2,677.3063 MHz, 5,354.6127 MHz, 10,709.2253 MHz
1.2 Termination/Level 50 Q/+5 dBm £3 dB
1.3 Connector APC 3.5 (Clock Output)
2 Jitter Clock Input
2.1 Frequency 2,677.3063 MHz £50 ppm, 5,354.6127 MHz £30 ppm,
10,709.2253 MHz £20 ppm
2.2 Termination/Level 50 €/0.7 Vto 1.3 Vep
0.15 V to 1.3 Ver (with Option 10)
2.3 Connector APC 3.5 (Clock Input)
3 Ext. Ref. Clock Input
3.1 Frequency 167.3316 MHz
3.2 Termination/Level 50 /0.7 V1o 1.3 Ver
3.3 Connector SMA (Clock Input)
4 DCS Input
4.1 Frequency/Interface 2.048 Mbit/s £50 ppm (HDB3) or 2.048 MHz +50 ppm (CLOCK)
1.544 Mbit/s 250 ppm (AMI/B8ZS) or 1.544 MHz £50 ppm (CLOCK)
4.2 Level Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);
1.125 Vee£34 % G.703
2.048 Mbit/s (HDB3); 2.37 Ve 10 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbit/s;
3.0 Vor 24 9% ANSI T1 102-1987
4.3 Connector Unbalance: 75 Q/BNC

Balance: 100 €/Weco 310 Compatible

120 Q/3-Pole CF

(1.544 Mbit/s)
(2.048 Mbit/s)
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Section 1 Outline
Section Specification Item Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz to 80 MHz (at 0.5 UI Range/10,709.2253 Mbit/s)
100 kHz to 40 MHz (at 0.5 UI Range/5,354.6127 Mbit/s)
100 kHz to 20 MHz (at 0.5 UI Range/2,677.3063 Mbit/s)
10 Hz to 2 MHz (80 UL, 40 UIL. 20 Ul Range)
10 Hz to 480 Hz (3,200 U1, 1,600 U, 800 Ul Range)
52 Sensitivity (0.5 UI Range)
0.5 Uler £15 %/0.375 Ver (a1 10,709.2253 Mbit/s)
0.5 Ulre £15 %/0.75 Ver  (at 5,354.6127 Mbit/s)
0.5 Ulep 215 9/1.5 Vee (at 2,677.3063 Mbit/s)
(3,200 UI, 1,600 U, 800 UL, 80 UT, 40 UI, 20 Ul Range)
3.200 Range: 3,200 Ulee £15 %/1 Ver  (10,709.2253 Mbit/s only)
1,600 Range: 1,600 Uler £15 %/1 Ver (5,354.6127 Mbit/s only)
800 Range: 800 Ulee £15 %/1 Vrr (2,677.3063 Mbit/s only)
80 Range: 80 Ulpr £15 9%/1 Ver (10,709.2253 Mbit/s only)
40 Range: 40 Ulpp £15 %/1 Ve (5,355.6127 Mbit/s only)
20 Range: 20 Ulpp 215 %/1 Vre (2,677.3063 Mbit/s only)
53 Termination 50 Q
5.4 Connector BNC (Ext. Mod. Input)
6 Demod. Output
6.1 Frequency range 100 Hz to 80 MHz
6.2 Sensitivity 1 Ver 15 %/1 Ulpe (1 Ul Range), 1 Ver £15 %/4 Ulre (4 Ul Range)
6.3 Termination 50Q
6.4 Tangential line BNC (Demod. Output)
7 10M STD Input
7.1 Frequency range 10 MHz +50 ppm
7.2 Level Oto +10 dBm
7.3 Termination 50Q
7.4 Connector BNC
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1.2 Specification

Section Specification ltem Specification Value
8
8.1 [Clock mode]

8.1.1

8.1.2

8.1.2.1
8.1.2.2
8.1.2.3
8.1.3

8.1.3.1

8.1.3.2

8.1.3.3

8.1.4.1
8.1.4.2
8.1.4.3

8.1.4.4

8.2.1

CLOCK

Internal

Accuracy

External

Frequency
Termination/Level
Connector
DCS Input

Frequency/Interface

Level

Connector

10M STD Input

Frequency range

Level

Termination

Connector

[Vvariable frequency]
Frequency range

Step

Accuracy

Internal, External, Lock 2 MHz (B), Lock 2 MHz (UB), Lock 2 Mbit/s (B),
Lock 2 Mbit/s (UB), Lock 1.5 MHz (UB), Lock 1.5 Mbit/s (B), Lock 10 M

Reference signal synchronous with the internal reference signal
+0.1 ppm (at 23 £5 °C following calibration performed 60) minutes after the

power is turned ON)

Reference signal synchronous with the incoming signal from the Ext. Ref.

Clock Input

167.3316 MHz 50 ppm

50Q/0.7Vio 1.3 Ve

SMA

Reference signal synchronous with the incoming signal from the DCS Input

2.048 Mbit/s £50 ppm (HDB3) or 2.048 MHz +50 ppm (CLOCK)
1.544 Mbit/s £50 ppm (AMI/B8ZS) or 1.544 MHz £50 ppm (CLOCK)

Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);

1.125 Vor 234 % G.703

2.048 Mbit/s (HDB3); 2.37 Vor 210 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbit/s;

3.0 Vor224 9% ANSITI1 102-1987
Unbalance: 75 Q/BNC
Balance: 100 /Weco 310 Compatible (1.544 Mbit/s)

120 ©/3-Pole CF (2.048 Mbit/s)

Reference signal synchronous with the incoming signal from the 10M STD

Input

10 MHz £50 ppm
01to +10dBm
500

BNC

+50 ppm
0.1 ppm

+0.1 ppm (at 23 =5 °C following calibration performed 60 minutes after the
power is turned ON)
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Section 1

Outline

Section Specification ltem Specification Value

8.3 [Jitter generation]

8.3.1 Bit Rate 2,677.3063 Mbit/s, 5,354.6127 Mbit/s, 10,709.2253 Mbit/s

8.4 Jitter modulating signal

8.4.1 Ext. Mod. Input Connector for external modulating signal input

8.4.1.1  Frequency range 100 kHz to 80 MHz (at 0.5 Ul Range/10,709.2253 Mbit/s)
100 kHz to 40 MHz (at 0.5 UT Range/5,354.6127 Mbit/s)
100 kHz to 20 MHz (at 0.5 UT Range/2.677.3063 Mbit/s)
10 Hz to 2 MHz (80 UI, 40 UI, 20 Ul Range)
10 Hz to 480 Hz (3,200 UI, 1,600 Ul, 800 UI Range)

8.4.1.2 Waveform Sine wave

8.4.1.3  Sensitivity 3,200 UI Range: 3,200 Uler £15 %/1 Vep (10,709.2253 Mbit/s only)
1,600 Ul Range: 1,600 Ulep 15 %/1 Vep (5,354.6127 Mbit/s only)
800 UT Range: 800 Uler £15 %/1 Ver (2,677.3063 Mbit/s only)
80 UT Range: 80 Ulrp 15 9/1 Vrp (10,709.2253 Mbit/s only)
40 UI Range: 40 Uler £15 %/ Verp (5,354.6127 Mbit/s only)
20 UT Range: 20 Uler £15 %/1 Vep (2,677.3063 Mbit/s only)
0.5 UI Range: 0.5 Uler £15 %/0.375 Ver  (10,709.2253 Mbit/s only)
0.5 Ul Range: 0.5 Uler £15 %/0.75 Ver  (5,354.6127 Mbit/s only)
0.5 UT Range: 0.5 Ulep £15 %/1.5 Vrp (2,677.3063 Mbit/s only)

8.4.1.4  Termination 50 Q

8.4.1.5  Connector BNC (Ext. Mod. Input)

8.4.1.6  Equalizer Amp Selection of Equalizer Amp. to suit the jitter tolerance mask enabled
(10,709.2253 Mbit/s only)
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1.2 Specification

Section Specification ltem Specification Value

8.5 Jitter modulation

8.5.1 Range . 3,200 UI Range: Up to 3,200 Ulee (10,709.2253 Mbit/s only)
1,600 UI Range: Up to 1,600 Ulerp (5.354.6127 Mbit/s only)
800 UI Range: Up to 800 Uler (2,677.3063 Mbit/s only})
80 UT Range: Up 1o 80 Ulee (10.709.2253 Mbit/s only)
40 Ul Range: Up to 40 Ulee (5.354.6127 Mbit/s only)
20 Ul Range: Up to 20 Ulpe (2,677.3063 Mbit/s only)
0.5 Ul Range: Up to 0.5 Ulee

8.5.2 Amount of modulation [Bit Rate: at 10,709.2253 Mbit/s]

3,200 Ul Range
A3~ 5
o AR =N Slope: =20 dB/dec 80 Ul Range
5 A2 <} - :
> , Slope: ~20 dB/dec
° 5
g AR i
o
£ 0.5 Ul Range
g | |
.‘_:,'
v P 8
f0  fif2 f3f4' 14 f5
Frequency (Hz)
Bit Rate (bit's)| 0 1| f2 | 13 | 4 | w
10709.2253M | 10Hz| 15Hz| 480 Hz| 100kHz| 2MHz| 100 kHz
5 A1 A2 | A2 A3 | A3
80 MHz| 0.5 Ulre| 4 Ulw| 80 Uler| 100 Ulee| 3200 Ules
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Section 1 Outline

Section Specification ltem Specification Value

[Bit Rate: at 5,354.6127 Mbit/s]

1,600 Ul Range
A3 il b
. : i\, Slope: —20 dB/dec
5'1 AS" ......... 40 U' Range
- A2 =" — :
= : Slope: —20 dB/dec
E—
-t SRR : + 0.5 Ul Range

T AT = o R
2 i . P
g

v v R

f0 f1 f2 f3 f4' f4 5

Frequency (Hz)

Bit Rate (bit/s) {0} f1 f2 | 13 f4 f4'

"

5,354.6127M 10 Hz I15Hz| 4% Hz| 100kHz| 2 MHz| 100 kHz

t5 Al A2 A2 A3’ A3

40MHz| 0.5 Uler] 2 Ulee{ 40 Uler| 50 Ulre| 1,600 Ul
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1.2 Specification

Section Specification Item Specification Value

[Bit Rate: at 2,677.3063 Mbit/s]

800 Ul Range
A3 =1 b

- 5 Slope: —20 dB/dec

i ﬁg! : ........................ 20 Ul Range

§ “\| Slope: -20 dB/dec

2 : : : :

g A2v<.. ................ : 05 U| Range

- A-' - ................ , ......... .............................................. . ...... ] .

2 : Co

I .

Y P T 1
fO f1 f2 f3 14 f4 {5
Frequency (Hz)
Bit Rate (bit's) f0 f1 f2 3 f4 f4'
2.677.3063 M 10 Hz 15Hz| 480 Hz| 100kHz| 2 MHz| 100 kHz
5 A1 A2’ A2 A3’ A3
20 MHz | 0.5 Ulvr 1 Ulep{ 20 Ulpe| 25 Ulep| 800 Uler

8.5.3 Accuracy 3,200 UI Range: +5 9% +10 Ulee/at 10 Hz (at 10,709.2253 Mbit/s)

1,600 UI Range:
800 UI Range:
80 Ul Range:
40 UT Range:
20 Ul Range:
0.5 Ul Range:

+5 % + 8 Uler/at 10 Hz
+5 9% % 5 Ulee/at 10 Hz
+3 9 +0.8 Ulpp/at 100 kHz
+5 9% £0.6 Ulre/at 100 kHz
+5 9% £0.3 Ulre/at 100 kHz
+5 9% +0.1 Ulpe/at 100 kHz
+5 % £0.08 Ulpp/at 100 kHz
+5 % +0.05 Ulrr/at 100 kHz

Frequency error (100 kHz set as the reference)

10 Hz to 20 Hz:

20 Hz to 300 kHz:
300 kHz to 1| MHz:
| MHz to 3 MHz:
3 MHz to 10 MHz:

10 MHz to 80 MHz:

+5 %
2 %
+3 %
+5 %
10 %
15 %

(at 5,354.6127 Mbit/s)
(at 2,677.3063 Mbit/s)
{at 10,709.2253 Mbit/s)
(at 5.354.6127 Mbit/s)
(at 2,677.3063 Mbit/s)
(at 10,709.2253 Mbit/s)
(at 5.354.6127 Mbit/s)
(at 2,677.3063 Mbit/s)
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Section 1 Outline

Section

Specification Item

Specification Value

8.6

8.6.1

8.7
8.7.1
8.7.1.1

8.7.1.2

8.7.1.3
8.7.1.4
8.8
8.8.1

8.8.2

8.8.3

8.8.4

8.8.5
8.8.6

[Jitter measurement]

Jitter signal input

Frequency

Jitter demodulating signal
Demod. Output
Frequency range

Sensitivity

Termination
Connector

Jitter measurement
Unit

Measurement range

Measurement mode

Measurement interval

Measurement display

Filter

2,677.3063 MHz £50 ppm, 5,354.6127 MHz £30 ppm,
10,709.2253 MHz £20 ppm

Qutput of signal demodulated from the incoming signal
100 Hz to 80 MHz

1 Ver £15 9%/1 Ulpp
I Ver£15 9%/4 Uler

(1 Ul Range)
(4 Ul Range)

50Q

BNC

Ulep, Ul+p, Ul-p, Ulrms

| Ul Range (0.000 to 1.010 Ulep/Step 0.001 Ulrr)
(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)
(0.00 to 4.04 Ulee/Step 0.01 Ulrr)

(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)

4 Ul Range

Single, Repeat, Manual

1 to 99 (second)
1 to 99 (minute)
1 to 99 (hour)

(1-second step)
(l-minute step)

(1-hour step)
Current, Last

LP, HP1+LP, HPI'+LP, HP2+LP, HP+LP, HP'+LP

Bit Rate HP1 HP1™* | HP2 HP' HP LP
{bit/s) (Hz) (Hz) (Hz) (Hz) (Hz) (H2)
2,677.3063 M 5k - 1M - 12k 20M
5,354.6127M 8 k - 2 - 12k 40M
10,709.2253 M 10 k 20k 4 M 50k 12k 80M

# The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.
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1.2 Specification

Section Specification Item Specification Value
8.8.7 Measuring range

E 4 Ul Range
=2 A3 =y 5
S 1UlRange \
2 A3 5 I
B -
< ; ; 2
5
Y v Yoot
f0 f3 f4 1 Ul Range
fO 3 f4 4 Ul Range
Frequency (Hz)
Bit Rate (bit/s) | Range fo 3 | f4 | A2 A3 | A3
1 UL 100Hz| 10MHz| 20MHz| 0.5 Ulee | 1 Ulpp| -
2,677.3063 M . N -
4 Ul 100Hz | 25MHz | 20MHz| 0.5 Ulee| - |4 Uler
_ 1 Ul 100Hz| 20 MHz| 40MHz| 0.5 Ulep| L Uler| -
5,354.6127M . , -
4 Ul 100Hz| 3MHz| 40MHz| 0.5Ulp) - 4 Uler
. 1 UL 100 Hz { 40 MHz| 80MHz| 0.5 Ule | | Ul | -
10,709.2253 M .
14Ul 100Hz! 10MHz| 80MHz| 0.5 Ulee] - 4 Ul
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Section 1 OQutline

Section Specification ltem Specification Value
8.8.8 Accuracy [Uler, Ul+p, Ul-pl
1 Ul Range: +5 % =W Ulwe/at 100 kHz
4 Ul Range: +5 9% =W Ulrr/at 100 kHz
[Ulrms])
1 UT Range: +5 % +Y Ulrms/at 100 kHz
4 Ul Range: +5 % £Y Ulrms/at 100 kHz
w Y?
Bit Rate (bit/s
( ) 1 Ul Range | 4 Ul Range | 1 Ul Range | 4 Ul Range
2,677.3063 M 0.05 Uler 0.22 Ulre | 0.008 Ulrms | 0.08 Ulrms
5.3534.6127TM 0.07 Uler 0.24 Ulee | 0.009 Ulrms | 0.09 Ulrms
10,709.2253 M 0.09 Uler 0.26 Uler | 0.010 Ulrms | 0.10 Ulrms
NOTE #1:
With HP1+LP
NOTE +2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: 2 %
300 kHz to 1| MHz: 3 %
1 MHz to 3 MHz: +5%
3MHz to 10 MHz: £10 %
10 MHz to 80 MHz: £15 %
8.9 LED display Unlock, Alarm, Remote
8.9.1 Unlock Lights up when the Rx section switches into the unlock status.
8.9.2 Alram Lights up when the Tx section switches into the abnormal status (such as un-
lock).
8.9.3 Remote Lights up when the mode switches into the remote status by the external con-
troller.
8.10 External interface
8.10.1 GPIB All the control except for cancellation of remote status enabled from the exter-
nal controller
8.11 Other
8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)
8.11.2 Mass 23 kg (Max.)
8.11.3 Power source 85 to 132 Vac or 170 to 250 Vac 47.5 to 63 Hz
.14 Temperature 10 to 40 °C, =20 to 60 °C (When stored)
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1.2 Specitication

1.2.7 Option 07
Section Specification ltem Specification Value
! Jitter Clock Output
1.1 Frequency 2,578.125 MHz, 5,156.25 MHz, 10.312.5 MHz
1.2 Termination/Level 50 Q/+5 dBm +3 dB
1.3 Connector APC 3.5 (Clock Output)
2 Jitter Clock Input
2.1 Frequency 2,578.125 MHz £50 ppm, 5,156.25 MHz +30 ppm,
10,312.5 MHz +20 ppm
2.2 Termination/Level 50 €/0.7 Vto 1.3 Ver
0.15 V to 1.3 Ver (with Option 10)
2.3 Connector APC 3.5 (Clock Input)
3 Ext. Ref. Clock Input
3.1 Frequency 161.13281 MHz
3.2 Termination/Level 50 /0.7 Vito 1.3 Ver
3.3 Connector SMA (Clock Input)
4 DCS Input
4.1 Frequency/Interface 2.048 Mbit/s 250 ppm (HDB3) or 2.048 MHz £50 ppm (CLOCK)
1.544 Mbit/s £50 ppm (AMI/B8ZS) or 1.544 MHz +50 ppm (CLOCK)
4.2 Level Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);
1125 Vor£34 9 G.703
2.048 Mbit/s (HDB3); 2.37 Vor +10 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbit/s;
3.0 Vor+24 9% ANSI T1 102-1987
43 Connector Unbalance: 75 Q/BNC
Balance: 100 Q/Weco 310 Compatible (1.544 Mbit/s)

120 Q/3-Pole CF

(2.048 Mbit/s)
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Section1 Outline

Section Specification Item Specification Value
5 Ext. Mod. Input
5.1 Frequency range 100 kHz to 80 MHz {(at 0.5 UI Range/10,312.5 Mbit/s)
100 kHz to 40 MHz (at 0.5 UT Range/5,156.25 Mbit/s)
100 kHz to 20 MHz (at 0.5 Ul Range/2,578.125 Mbit/s)
10 Hz to 2 MHz (80 UL, 40 UI. 20 UI Range)
10 Hz to 480 Hz (3,200 UI, 1,600 U1, 800 Ul Range)
5.2 Sensitivity (0.5 UI Range)
0.5 Ulee £15 9%/0.375 Ver  (at 10.312.5 Mbit/s)
0.5 Ulep £15 %/0.75 Ver  (at 5,156.25 Mbit/s)
0.5 Ulep £15 %/1.5 Ver (at 2,578.125 Mbit/s)
(3,200 U1, 1,600 U1, 800 UL, 80 UI, 40 UI, 20 UI Range)

3,200 Range:
1,600 Range:
800 Range:

3,200 Ulre £15 %/1 Ve
1,600 Ulep 15 %/1 Ve
800 Ulep £15 %/1 Vep

(10,312.5 Mbit/s only)
(5,156.25 Mbit/s only)
(2,578.125 Mbit/s only)

80 Range: 80 Uler =15 %/1 Ver (10,312.5 Mbit/s only)
40 Range: 40 Ulee 15 %/1 Vre (5.156.25 Mbit/s only)
20 Range: 20 Ulre 215 %/1 Ver (2,578.125 Mbit/s only)

5.3 Termination 50Q

5.4 Connector BNC (Ext. Mod. Input)

6 Demod. Output

6.1 Frequency range 100 Hz to 80 MHz

6.2 Sensitivity 1 Vep 215 9/1 Uler (1 Ul Range), 1 Ver £15 %/4 Ulrr (4 UI Range)

6.3 Termination 50 Q

6.4 Tangential line BNC (Demod. Output)

7 10M STD Input

7.1 Frequency range 10 MHz +50 ppm

7.2 Level 0to+10dBm

7.3 Termination 500

7.4 Connector BNC
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1.2 Specification

Section Specification Item Specification Value
3
8.1 [Clock mode]

8.1.1

8.1

| §]

8.1.2.1
8.1.2.2
8.1.2.3
8.13

8.1.3.1

8.1.3.2

8.1.33

8.1.4.1
8.1.4.2
8.1.4.3

8.1.4.4

CLOCK

Internal

Accuracy

External

Frequency
Termination/Level
Connector
DCS Input

Frequency/Interface

Level

Connector

tOM STD Input

Frequency range

[.evel

Termination

Connector

[Variable frequency]
Frequency range

Step

Accuracy

Intemnal, External, Lock 2 MHz (B), Lock 2 MHz (UB), Lock 2 Mbit/s (B),
Lock 2 Mbit/s (UB), Lock 1.5 MHz (UB), Lock 1.5 Mbit/s (B), Lock 10 M

Reference signal synchronous with the internal reference signal
0.1 ppm (at 23 £5 °C following calibration performed 60 minutes after the
power is turned ON)

Reference signal synchronous with the incoming signal from the Ext. Ref.

Clock Input

161.13281 MHz +50 ppm

50 Q/0.7 Vto 1.3 Vee

SMA

Reference signal synchronous with the incoming signal from the DCS Input

2.048 Mbit/s £50 ppm (HDB3) or 2.048 MHz 50 ppm (CLOCK)
1.544 Mbit/s £50 ppm (AMI/BSZS) or 1.544 MHz +50 ppm (CLOCK)

Unbalance: 1.544 MHz, 2.048 MHz (CLOCK);

1.125 Vor £34 9% G.703

2.048 Mbit/s (HDB3); 2.37 Ver£10 % G.703
Balance: 1.544 Mbit/s, 2.048 Mbit/s;

3.0 Vop 224 Gc ANSI T1 102-1987
Unbalance: 75 Q/BNC
Balance: 100 €2/Weco 310 Compatible (1.544 Mbit/s)

120 Q/3-Pole CF (2.048 Mbit/s)

Reference signal synchronous with the incoming signal from the 10M STD

Input

10 MHz £50 ppm
0 to +10 dBm
S0Q

BNC

+50 ppm
(0.1 ppm

+0.1 ppm (at 23 +5 °C following calibration performed 60 minutes after the

power is turned ON)
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Section 1 Qutline

Section Specification ltem Specification Value

8.3 [Jitter generation]

8.3.1 Bit Rate 2,578.125 Mbit/s, 5,156.25 Mbit/s, 10,312.5 Mbit/s

8.4 Jitter modulating signal

8.4.1 Ext. Mod. Input Connector for external modulating signal input

8.4.1.1  Frequency range 100 kHz to 80 MHz (at 0.5 UI Range/10,312.5 Mbit/s)
100 kHz to 40 MHz (at 0.5 Ul Range/3,156.25 Mbit/s)
100 kHz to 20 MHz (at 0.5 Ul Range/2.578.125 Mbit/s)
10 Hz to 2 MHz (80 UL, 40 UI, 20 UI Range)
10 Hz to 480 Hz (3,200 U1, 1,600 UI, 800 UI Range)

8.4.1.2  Waveform Sine wave

8.4.1.3  Sensitivity 3200 Ul Range: 3,200 Ulee 215 %/1 Ve (10.312.5 Mbit/s only)
1,600 Ul Range: 1,600 Uler £15 %/1 Ver  (5,156.25 Mbit/s only)
800 Ul Range: 800 Uler £15 %/1 Vvp (2.578.125 Mbit/s only)
30 Ul Range: 80 Uler 215 %/1 Ver (10,312.5 Mbit/s only)
40 UTI Range: 40 Ulee £15 %/1 Vep (5,156.25 Mbit/s only)
20 Ul Range: 20 Uler 2135 %/1 Vee (2,578.125 Mbit/s only)
0.5 UI Range: 0.5 Ulpr £15 %/0.375 Ver  (10,312.5 Mbit/s only)
0.5 Ul Range: 0.5 Ulep £15 %/0.75 Ver  (5,156.25 Mbit/s only)
0.5 Ul Range: 0.5 Ulep £15 9%/1.5 Vee (2,578.125 Mbit/s only)

8.4.1.4  Termination 50 Q

8.4.1.5  Connector BNC (Ext. Mod. Input)

8.4.1.6  Equalizer Amp Selection of Equalizer Amp. to suit the jitter tolerance mask enabled

(10,312.5 Mbit/s only)
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1.2 Specification

Section Specification ltem Specification Value
8.5 Jitter modulation
8.5.1 Range 3,200 Ul Range: Up to 3,200 Ul (10,312.5 Mbit/s only)
1,600 UI Range: Up to 1,600 Uler (5,156.25 Mbit/s only)
800 Ul Range: Up to 800 Uler (2,578.125 Mbit/s only)
80 Ul Range: Up to 80 Ulep (10,312.5 Mbit/s only)
40 Ul Range: Up to 40 Uler (5.156.25 Mbit/s only)
20 Ul Range: Up to 20 Ulee (2,578.125 Mbit/s only)
0.5 UI Range: Up to 0.5 Ulee
8.5.2 Amount of modulation [Bit Rate: at 10,312.5 Mbit/s]
3,200 Ul Range
T A3~ -\ Slope: —20 dB/dec 80 Ul Range
= : : Slope: —20 dB/dec
s |
£ AT
< ‘z
E . 0.5 Ul Range
Al —
2 -
vy v '
f0 f1 {2 314" {4 5
Frequency (Hz)
BitRate(bits)| fo | f1 | {2 3 | f4 4
103125M | 10Hz| 15Hz| 480 Hz| 100kHz| 2 MHz| 100 kHz
5 A1 | A2 | A2 A3 | A3
80 MHz| 0.5 Ulee| 4 Ulre| 80 Ulve | 100 Uler| 3,200 Ulse
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Section 1 Outline

Section Specification Item Specification Value

[Bit Rate: at 5,156.25 Mbit/s}]

1,600 Ul Range
A3 =t :

— : -\ Slope: -20 dB/dec
S‘- A3v<.. ......... 40 UI Range
-~ A2 - o : : :
§ ? Slope: —20 dB/dec
s ;
E A2 =} e : + 0.5 Ul Range
=

v T v

fo f1 {2 f3 f4° f4 {5

Frequency (Hz)

Bit Rate (bit/s) fo f1 2 13 4 fa
5.156.25 M 10 Hz 15Hz|{ 480 Hz| 100 kHz| 2 MHz| 100 kHz

15 A1 A2’ A2 A3 A3

40 MHz| 0.5 Uler 2UlIee| 40 Ulep{ 50 Uler | 1.600 Ul
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1.2 Specification

Section Specification ltem Specification Value
[Bit Rate: at 2,578.125 Mbit/s]
800 U! Range
A‘3 - 7 :
R E Slope: —20 dB/dec
5‘1 A3v<.. .......................... 20 U| Range
= A2 - o :
-§ Slope: ~20 dB/dec
E A=} 0.5 Ul Range
= Al = : ,
b 5
E
v [ | ' v
f0 f1 12 f3 14 f4 15
Frequency (Hz)
Bit Rate (bit's) fo f1 2 3 4 4
2578125 M 10 Hz 15Hz| 48R0 Hz| 100kHz{ 2 MHz| 100 kHz
5 A1 A2 A2 A3 A3
20 MHz| 0.5 Ul 1 Ulpp| 20 Ulpp} 25 Ulpe| 800 Uler
8.5.3 Accuracy 3,200 Ul Range: 15 % +10 Ulep/at 10 Hz (at 10,312.5 Mbit/s)

1.600 Ul Range:
800 UT Range:
80 Ul Range:
40 UI Range:
20 Ul Range:
0.5 UI Range:

+5 % = 8 Ulee/at 10 Hz
+5 9% + 5 Ulep/at 10 Hz
+5 9% £0.8 Ulrp/at 100 kHz
£5 % +0.6 Uler/at 100 kHz
+5 % %0.3 Ulpr/at 100 kHz
+5 % *0.1 Ulrp/at 100 kHz
+5 % +0.08 Ulre/at 100 kHz
+5 9% +0.05 Ulep/at 100 kHz

Frequency error (100 kHz set as the reference)

10 Hz to 20 Hz:

20 Hz to 300 kHz:
300 kHz to 1 MHz:
{ MHz to 3 MHz:
3 MHz to 10 MHz:

+5 %
+2 %
+3 %
+5 %
+10 %

10 MHz to 80 MHtz: £15 %

(at 5,156.25 Mbit/s)
(at 2,578.125 Mbat/s)
(at 10,312.5 Mbit/s)
(at 5,156.25 Mbit/s)
(at 2,578.125 Mbit/s)
(at 10,312.5 Mbit/s)
(at 5,156.25 Mbit/s)
(at 2,578.125 Mbit/s)
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Section1 Outline
Section Specification ltem Specification Value
8.6 [Jitter measurement]

8.6.1

8.7
8.7.1
8.7.1.1

8.7.1.2

8.7.1.3
8.7.1.4
8.8
8.8.1

8.8.2

8.8.4

8.8.5

8.8.6

Jitter signal input

Frequency

Jitter demodulating signal
Demod. Output
Frequency range

Sensitivity

Termination
Connector

Jitter measurement
Unit

Measurement range

Measurement mode

Measurement interval

Measurement display

Filter

2,578.125 MHz 50 ppm, 5,156.25 MHz £30 ppm,
10,312.5 MHz £20 ppm

Output of signal demodulated from the incoming signal
100 Hz to 80 MHz

1 Vep 215 9%/1 Ulpee
| Vep 215 %/4 Ulpe

(1 Ul Range)
(4 UI Range)

50 Q

BNC

Uler, Ul+p, Ul-p, Ulrms

I UI Range {0.000 to 1.010 Ulep/Step 0.001 Ulrp)
(0.000 to 0.357 Ulrms/Step 0.001 Ulrms)
(0.00 to 4.04 Ulre/Step 0.01 Uler)

(0.00 to 1.43 Ulrms/Step 0.01 Ulrms)

4 UI Range

Single, Repeat, Manual

1 to 99 (second)
| to 99 (minute)
1 to 99 (hour)

(l-second step)
(1-minute step)
(I-hour step)

Current, Last

LP, HPI1+LP, HPI'+LP, HP2+LP, HP+LP, HP'+LP, HP3+LP*
(** Only for Option 07)

5

Bit Rate HP1 [HP1™*'] HP2 | HP3*2 | HP’ | HP | LP
(bit/s) (Hz2) | (Hz) | (H2) | (Hz) | (Hz) | (Hz) | (Hz)
2,578.125 M Sk — IM |6.186 M e 12k 20 M
5.156.25 M 8k | — | 2M |6186M| — | 12k | 40M
10,.312.5 M 10 k 20k 4M 6186 M| 50k 12 k 30 M

*! The HP1'+LP filter can be used at Revision 3 of main body farm-ware or the later.
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1.2 Specification

Section Specification ltem Specification Value
8.8.7 Measuring range
__E 4 Ul Range
2 A3~ :
g 1 Ul Range \
2 A3 | —
3 | »
E AZ-1 §
< :
3
5
v v L B |
fO f3 f4 1 Ul Range
f0 3 f4 4 Ul Range

Frequency (Hz)

) Bit Rate (bit/'s) | Range | {0 3 f4 A2 A3 | A3
1 Ul 100 Hz| 10MHz| 20MHz| 0.5 Ulep | 1 Ulrp| —
2,578.125 M - . ;
B 4 Ul I00Hz| 25MHz| 20MHz | 0.5 Uler] — |4 Ul
_ 1 UL 100 Hz| 20 MHz| 40 MHz| 0.5 Uler| I Ulpp| —
5,156.25 M :
4 Ul 100Hz| 5MHz| 40MHz| 05ULp; — 14 Uler
_ 1 Ul 100Hz! 40 MHz| 80 MHz{ 0.5 Ulpp { 1 Uler} —
- t03125M , -
4 Ul 100 Hz! 10 MHz| 80 MHz| 0.5 Ulee| — |4 Ul
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Section1 Outline

Section Specification ltem Specification Value
8.8.8 Accuracy [Ulrp, Ul+p, Ul-p]
1 Ul Range: 5 9% W Ulrr/at 100 kHz
4 Ul Range: +5 9% +W Ulrp/at 100 kHz
[UIrms]
1 UI Range: +5 % Y Ulrms/at 100 kHz
4 Ul Range: +5 9% £Y Ulrms/at 100 kHz
Wx1 Y>2
Bit Rate (bit/s
( ) 1 Ul Range | 4 Ul Range | 1 Ul Range | 4 Ul Range
2,578.125 M 0.05 Ulre 0.22 Uler | 0.008 Ulrms | 0.08 Ulrms
5,156.25M 0.07 Ulre 0.24 Ulpr | 0.009 Ulrms | 0.09 Ulrms
10.312.5 M 0.09 Ulep 0.26 Uler | 0.010 Ulrms | 0.10 Ulrms
NOTE ~1:
With HP1+LP
NOTE =2:
With HP+LP
Frequency error (100 kHz set as the reference)
100 Hz to 300 kHz: £2 %
300 kHz to | MHz: +3 %
1 MHz to 3 MHz: 5%
3 MHz to {0 MHz: *10 %
10 MHz to 80 MHz: 15 %
8.9 LED display Unlock, Alarm, Remote

8.9.1 Unlock Lights up when the Rx section switches into the unlock status.

8.9.2 Alram Lights up when the Tx section switches into the abnormal status (such as un-
lock).

8.9.3 Remote Lights up when the mode switches into the remote status by the external con-
troller.

8.10 External interface

8.10.1 GPIB All the control except for cancellation of remote status enabled from the exter-
nal controller

8.11 Other

8.11.1 Dimensions 221.5 High, 426 Wide, 451 Deep (mm)

8.11.2 Mass 23 kg (Max.)

8.11.3 Power source 85 1to 132 Vac or 170 to 250 Vac 47.5 to 63 Hz

8.11.4 Temperature 10 to 40 °C, =20 to 60 “C (When stored)
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Section 2 Description of Panel

2.1 Description of Main Unit Panel

2.1.1 Front Panel

#8 #9 #10 #11 #12 #13 #14415#16 #17 #18
= i 1
| I
| ‘ . Qe ; Cursor
| e,
4\ . | =
Remote A - Result ! ! > \
< ||« o ||| s
oc B Start/Stop /: @
e o)
| Panel _ack » Y
1) Alarm Uniock
. | O O
| Ext Clock Output Clock Input  Demod Output
Mod Input
B HONO)
I O ©), O
| / . - )\\_/’ -
} ‘ 3 : D500 50 O A I 500 A 50 Q
| | ‘
Lo |
R |
T | ‘
! ‘ \ i | !
#1 #2 #3 #4 #5 #6 #7
Description of the Front Panel
No. Label Description
#1 Local

Switches this device into the local control status (state where the panel key is
effective) by an effective key when the remote lamp is lit. This does not oper-

ate when the remote lamp 1s unlit.

#2 Panel Lock

Switches keys other than the panel lock and local keys between the status of
input enabled and the status of input disabled. When the LED is ON, input of

keys other than panel lock and local keys is disabled.

#3 Power switch

A switch to tumn the AC power source ON and OFF.

#4 Ext. Mod. Input

Inputs external modulating signal to the BNC connector.

#5 Clock Out

Connector for clock output.
Level: +4 dBm £3 dB
Connector: APC 3.5/50 Q

2-2
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2.1 Description of Main Unit Panel

No.

Label

Description

#6

Clock Input

Connector for clock mput
Level: 0.7to 1.3 Ver
0.15 V to 1.3 Ve (with Option 10)

Connector: APC 3.5/50 2

#7

Demod. Out

Connector to output the demodulation signal.

#8

Remote

Lights up when this device is in the remote status (status controlled by GPIB)

#9

(Display screen)

A screen to display the measurement items, setup items and measured results.

#10

Start/Stop

Starts and stops measurement.

#11

Result

Displays the Result screen. Closes the Result screen when it is already dis-
played. Does not operate when the window is open.

Does not operate either when the Result window alone is displayed.
Indicates "Result Screen Currently being Displayed” when the LED is ON.

#12

Test Menu

Displays the Test Menu screen.

Closes the Test Menu screen when it is already displayed.

Does not operate when the window 1s open.

Does not operate either when the Test Menu window alone is displayed.
Indicates "Test Menu Screen Currently being Displayed” when the LED is
ON.

#13

Setup

Displays the Setup screen. Closes the Setup screen when it is already dis-
played. Does not operate when the window 1s open.

Does not operate either when the Setup window alone is displayed.

Indicates “Setup Screen Currently Displayed” when the LED is ON.

#14

Alarm

The lamp lights up when the jitter transmission module is in the state of Un-
lock.

#15

Unlock

The Unlock lamp lights up when the jitter reception module 1s in the state of
Unlock.

#16

Cancel

Selected at the time of data setting to close the window.

The data being set in the window become invalid (setting before opening of
the window will be maintained).

Does not operate when the window is closed.

#17

Set

Selected at the time of data setting to open the window.
Sets the item on the black and white reversed cursor when the window 1s al-
ready open.

#18¥

<AV>

Moves the cursor and window cursor on the screen.
Increases or decreases the numerical value by using the A and v in the window
of numerical value input.

These keys operate continuously by holding them down.
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Section 2 Description of Panel

2.1.2 Back Panel

Ext Ref DCS Input TN ‘
Clock Input 10 M STD Input GPIB OO |
® 1200 1000750 | i) S - 2
‘ ‘ ;
— | : —
| 1 1 W J
#1 42 #3445 #6 #7 48

Description of the Back Panel

2-4
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2.1 Description of Main Unit Panel

No. Label Description

#1 Ext Ref Clock Input Connector for external reference signal mput.

#2 DCS Input 120 Q Connector for synchronization with the external signal. Input clock that con-
forms to [TU-T.G.703-10 or HDB3 data.

#3 DCS Input 100 Q Connector for synchronization with the external clock.
Input HDB3, AMI, or B8ZS data that conforms to ANSIT1.

#4 DCS Input 75 Q2 Connector for synchronization with the external clock.
Input clock that conforms to ITU-T.G.703-10 or HDB3 data.

#5 1OM STD Input Connector to input 10 MHz signal from the external equipment at the time of
Clock = Lock 10 M.

#6 GPIB A GPIB interface connector.

#7 [Tangential line for AC power source}
A tangential line for AC power source. Make sure to use the power source
cord that comes with the device.

#8 [Frame grounding terminal] A frame grounding terminal.
Make sure to connect it to the ground potential before the power is supplied to
use a bipolar power receptacle.

#9 Cooling fan A fan for cooling purpose. Do not block this face.

2-5
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Section 3 Basic Operations

3.1 Screen Structure

The MP1777A screen is configured as follows.

Main screen name | Secondary screen name Detail of screen contents
Interface Performs setting for the interface, clock source, equalizer and other.
Setup Memory Performs setting for the memory and other.
System Performs setting for the buzzer, clock, GPIB and other.
Test menu Manual Jitter Performs setting for Tx. Rx, frequency offset and other.
Result Titter Pérforms setting for the style of display data, mode of measured result
display and other.
3-2
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3.2 Segmented Display of Screen

3.2 Segmented Display of Screen

The MP1777A enables the Main screen shown below to be displayed at the same tme.
(1) Main test menu screen

(2) Main result screen

The combination of these screens is shown on segmented display. The Main setup screen cannot be displayed together

with other screens.
Switch the screen layout from (1) to (2).

(1) Single segment display

Main test menu screen
Main result screen

«——— Main test menu screen

~——— Main result screen

3-3
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Section 3 Basic Operations

3.3 Selection of Screen

This section provides explanations of the method of selection of the MP1777A screen.

(1) Selection of the Main screen

The Main screen can be selected by using the setup, test menu or result key.

Key name Description

Setup Pressing this key once causes the screen to move to the Main setup screen. Pressing this key again
causes the screen to return to the screen shown before the move.

Test menu Pressing this key once causes the LED located to the left of the key to light up. Pressing the key
again causes the same LED to light off.
= When LED is lit: Shows that the Main test menu screen is displayed.
e When LED is unlit: Shows that the Main test menu screen 1s no displayed.

Result Pressing this key once causes the LED located to the left of the key to light up. Pressing the key
again causes the same LED to light off.
e When LED is lit: Shows that the Main result screen is displayed.
e When LED is unlit: Shows that the Main result screen is no displayed.

NOTE:

When the LED located to the left of the test menu key and the result key are lit at the same time, it signifies that the

Main screens for these are displayed at the same time. (Segmented display)

(2) Selection of the secondary screen

Move the cursor to the area for switching to the secondary screen (located to the right of the main screen name) on

each screen and press the Set key. As the window for item selection is displayed, select a secondary screen of your

choice from the window. Pressing the Set key again causes the window for item selection to close and the specified

secondary screen to be displayed.
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3.4 Setting of Measurement Conditions
3.4.1 Basic Operation of Setting

3.4 Setting of Measurement Conditions

Basically follow procedures set out below in order to modity items for the MP1777A.

(1) Press the cursor key (#1) and move the cursor onto the item you wish to modify.

(2) Press the Set (#2) key.

(3) As the window for item modification opens, set the target item in accordance with the explanations given in 3.4.2.

(#3)

(4) When the window for item modification closes, the modified details are set.

#3

Setup Interface [Tx&RX]

#2

(‘— Pnte rface

Memory
System

B CTare

Jitter Setting : Equalizer

NOTE:

Set J
7

Cursor

camcel < ) (>

-

v ]

I
|
|
t

Pressing the Cancel key causes the setting to return to the original setting if you wish to cancel setting operations.

Windows for some of the items you wish to modify may not open.
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Section 3 Basic Operations

3.4.2 Setting by Item

To perform setting by item selection, the window for item selection opens.

This section provides operation procedures in the window for item selection.

(1) Press the cursor key (#1) and move the cursor onto the item of your choice.,
(2) Press the Set (#2) key.

(3) The window for item selection automatically closes.

NOTE:

A window for Yes or No selection for confirmation purposes may open for certain items selected. In this case,
check the item selected and press the Set key pointed to Yes to set the item or the same key pointed to No to cancel

the item. The cancel key can also be used to cancel the item setting.

#2 #1

Window for item selection * \

Internal |
Lock 2 MHz (Unbalanced) Set B @
Lock 2 MHz (Balanced) L " »

Lock 2 Mbit/s (Unbalanced)

Lock 2 Mbit/s {(Balanced) Cancel ( < >
Lock 1.5 MHz (Unbalanced)

Lock 1.5 Mbit/s (Balanced) L—J

External
Lock 10 M

3-6
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3.4 Setting of Measurement Conditions

3.4.3 Setting by Numerical Value

To perform setting by numerical value input, the window for numerical value input opens.

This section provides operation procedures in the window for numerical value input.

()
(2)
(3)
(4)
(5)

Press the cursor key («— or — of #1) and move the cursor onto the digit of your choice.

Press the cursor key (T or | of #1) and modify the value.

Repeat operations, (1) and (2), until the value in the window reaches the numerical value intended.
Press the Set (#2) key.

The window for numerical value input automatically closes.

#2 #1

Window for numerical value input
12.3 Min: 1 Max: 99

Cancel | < @
)

3-7
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Section 3 Basic Operations

3.4.4 Setting by Character

To perform setting by character input, the window for character input opens. This section provides operation procedures

in the window for character input.

(1) Press the cursor key (#1) and move the character selection cursor onto < or >.

(2) Press the Set (#2) key and move the registration position cursor.

(3) Press the cursor key (#1) and move the character selection cursor onto the character of your choice

(4) Press the Set (#2) key and input characters.

(5) Repeat operations, (3) and (4), until the character string to be registered becomes the character string intended.

(6) When the input of the character string is completed, press the cursor key (#1) and move the character selection cursor
onto END.

(7y Press the Set key.

(8) The window for character input automatically closes.

Registration position ——— Window for character input
cursor
Data 100A . Character to be
registered
0123456789 1?2#%8&() [+ —/
Character selection ———"|| ABCDEFGHIJKLMNOPQRSTUVWXYZ Selected characters
cursor abcdefghijklmnopgrstuvwxyz
< > BS Ins END
“——— Selection function
#2 #1
| |
— Cursor i
\

Set J' ,_,

Cancel | < | @
-

3-8
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3.4 Setting of Measurement Conditions

Function character for selection Operations

< Moves the registration position cursor to the top left.
Moves the same cursor to the left edge when it 1s located at the left edge of the registration character
area.

> Moves the registration position cursor to the right.
Moves the same cursor to the left edge when it i1s located at the right edge of the registration charac-
ter area.

BS Deletes a character located to the left of the registration position cursor and moves the character
string that comes from after the registration position cursor by one character worth to the Jeft.
Does not operate when the registration position cursor is located at the left edge of the registration
character area.

Ins Moves the character string located from after the registration position cursor to the right by one
charucter worth and insert a blank space equivalent to a character at the position of the registration
POsItion cursor.
The registration character string comprises up to fifteen characters and any excess character will be
deleted.

END Sets the character string to be registered and closes the character string window.

3-9
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Section 3 Basic Operations

3.5 Starting/Stopping Measurement

Basically, use the Start/Stop key to start/stop the measurement on the MP1777A. The Start/Stop LED indicates the
measurement status: When the LED 1s ON, it indicates that the MP1777A is measuring. When the LED is OFF, you can
click the Start/Stop key to start the measurement. When the LED is ON, you can click the Start/Stop key to stop the

measurement.
Start/Stop
O @**—— Start/Stop key
x__ Measurement LED
Notes:

I. Measurement starts in the following cases in addition to the case when clicking the Start/Stop key at LED-OFF.
« With repeat measurement set, a new round of measurement has started.

+ Setting conditions related to measurement are modified during measurement.

2. Measurement stops in the following cases in addition to the case when clicking the Start/Stop key at LED-ON.
« With a measurement cycle set, the measurement cycle set comes to an end after the measurement starts.
(In the case of repeat measurement, the next round of measurement starts immediately after the previous
round of measurement ends.)
« Setting conditions related to measurement are modified during measurement.

(The next round of measurement starts immediately after the previous round of measurement ends.)

3-10.
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Section 4 Description of Each Screen
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Section 4 Description of Each Screen

4.1 Main Setup Screen

4.1.1 Secondary Interface Screen
(1) Interface (Tx&Rx)

A screen to establish default setting of measurement. When modifications are added to the screen in the process of
measurement, the measurement starts again. A method is available to establish setting separately for transmission

and reception as Tx/Rx.

. ~

Setup | Interface [Tx&Rx] Time XX 1 XX 1 XX XX/XXX/XX
#2 -
/V/ Bit Rate [ 2488 M | ] /

#3/// ditter Setting: Equalizer [| ON ]

#4 Clock [ [Lock 2 M (Unbalanced)] ]

45— f' /
/
/

#6

4-2
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4.1 Main Setup Screen

No. Display Description

#1 [Secondary screen selection] Selects a secondary screen of the Main setup screen. A secondary screen must
be selected at this position also with other screens.

#2 Enables selection of the setting method.

Tx&Rx: Enables the same setting for transmission and reception.
The value set for Rx will be set as the bit rate when the
mode is switched from Tx/Rx to Tx&Rx.

Tx/Rx: Enables setting separately for transmission and recep-
tfion.

#3 Bit Rate

Clock Sets the Tx and Rx bit rate.
When Option is not mounted, the following bit rate can be set.
2,488 Mbit/s, 4,977 Mbit/s, 9,953 Mbit/s
When Option Ol is mounted. the following bit rate can be set.
2,494 Mbit/s, 4,988 Mbit/s, 9,977 Mbit/s
When Option 02 is mounted, the following bit rate can be set.
2,666 Mbit/s, 5,332 Mbit/s, 10,664 Mbit/s
When Option 04 is mounted. the following bit rate can be set.
3.062 Mbit/s, 6,125 Mbit/s, 12,249 Mbit/s
When Option 05 is mounted, the following bit rate can be set.
3,069 Mbit/s, 6,138 Mbit/s, 12.276 Mbit/s
When Option 06 is mounted, the following bit rate can be set.
2,677 Mbit/s, 5,355 Mbit/s, 10,709 Mbit/s
When Option 07 is mounted, the following bit rate can be set.
2,578 Mbit/s, 5,156 Mbit/s, 10,313 Mbit/s

#4 Jitter Setting: Equalizer

Sets the equalizer ON and OFF.
(Enabled only when 9.953 Mbit/s, 9,977 Mbit/s, 10,664 Mbit/s, 12,249 Mbit/s,
12.276, 10,709 Mbit/s and 10,313 Mbit/s are selected.)

ON: The Ext. Mod. Input sensitivity changes linked to the tol-
erance mask.
OFF: The Ext. Mod. Input sensitivity becomes fixed.
#5 Clock Sets the clock source.

Internal: Internal self-oscillation.

Lock 2 MHz (Balanced): Clock synchronous with the 2 MHz signal in-
put from the external DCS Input (120 €)

Lock 2 MHz (Unbalanced): Clock synchronous with the 2 MHz signal in-
put from the external DCS Input (75 Q)

Lock 2 Mbit/s (Balanced): Clock synchronous with the 2 Mbit/s signal
input from the external DCS Input (120 Q)

Lock 2 Mbit/s (Unbalanced): Clock synchronous with the 2 Mbit/s signal
input from the external DCS Input (75 Q)

Lock 1.5 Mbit/s (Balanced):  Clock synchronous with the 1.5 Mbit/s signal
input from the external DCS Input (100 Q)

Lock 1.5 MHz (Unbalanced): Clock synchronous with the 1.5 MHz signal
input from the external DCS Input (75 Q)

External: Clock synchronous with the signal input from
the Ext. Ref. Clock Input.

Lock 10 M: Clock svnchronous with the 10 MHz signal
input from the 10°'M STD Input

#6 Time Displays the current date and time.
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Section4 Description of Each Screen

(2) Interface (Tx/Rx)

Setup | Interface  [Tx&Rx] Time XX : XX : XX XX/XXX/XX

TX Bit Rate [12488 M| ]
Jitter Setting: Equalizer [ ]

Clock [ |Lock 2M (Unbalanced)[ ]

RX Bit Rate [ ]

Setting for transmission is performed in the upper half of the screen, while setting for reception is performed in the bottom
half of the screen. The details of the display are the same as those for Tx&Rx.
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4.1 Main Setup Screen

4.1.2 Secondary Memory Screen

The MP1777A can internally store setting conditions. This screen is used to store and read setting conditions. Memory

can be maintained even when the power is turned OFF.

#1

#2

Setup ‘ Memory

Time XX : XX : XX XX/XXX/XX

Measurement condition

Ttz
2. ([ Empty ]
([_Empty |1
[[_Empty |1
([ Empty |1
6. [ Empy | ]
7. ([_Empty ||
g. ([ Empty | ]
9. [[_Empty | ]
—wl
0. | Initial ]

o~ w

Display

Description

#]

Measurement Condition 1-10 Memory to store measurement conditions. Registration of up to ten measure-

Measurement Condition 0

ment conditions enabled.

Pressing the Set key causes the window for item selection to open. Here,
saving, overwriting, reading and deleting data, and changing names are en-
abled.

To save data or change names, the window for character input further opens to
enable input of names.

When memory is empty, the name "Empty" is displayed.

A special memory storing default values. Used to return measurement condi-

tions to imitial values. This memory cannot be used for operations other than

reading.

4-5
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Section4 Description of Each Screen

4.1.3 Secondary System Screen

A screen used to perform basic MP1777A setting. This screen is also used to establish setting for GPIB.

Setup System Time XX : XX : XX XX/XXX/XX
/P/ Buzzer [ ON 1]
# |- Date&Time adjust [ XX 1 XX 0 XX XXXXXIXX] ]
_/
#2 - GPIB Address [ ]
#B—
No. Display Description
#1 Buzzer Enables selection of whether or not to blow buzzer when alarm or unlock is
generated or the setting is wrong.
#2 Date&Time adjust Sets the clock built in the MP1777A. Pressing the Set key causes the window

for numerical value input to open to enable setting of the time.

#3

GPIB Address

Enables setting of the primary address of GPIB within the range between 0
and 30.

4-6
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4.2 Main Test Menu Screen

4.2.1

Secondary Manual Screen

4.2 Main Test Menu Screen

Test menu } Manual Jitter Time XX XX 0 XX
Tx
- Jitter ON ]
#1—
- Range CVNV
#2——
- Freq. offset 0.0 ] ppm
#3——
Rx
- Range 4 Ul ]
#4— / Filter [ HP1+LP ] 10k-80M
#5—
__» Mode Repeat 1 [ 991 [ S ]
#6 —~—//
No. Display Description
#1 Tx Jitter Sets jitter generation ON and OFF.
ON: Enables addition of the jitter.
OFF: Disables addition of the jitter.
#2 Tx Range Switches the jitter generation range.
#3 Freq.offset Sets the frequency offset.
#4 Rx Range Switches the range for reception jitter measurement.
#5 Filter Enables selection of filter for reception jitter measurement.
#6 Mode Enables selection of measurement mode.

Single:

Repeat:

Manual:

Performs single measurement.

Automatically starts the next round of measurement af-

ter completion of a round of measurement.

Continues measurement until the Start/Stop key 1s

pressed Once measurement starts.

Sets the measuring time for measurement performed in the single or repeat

mode.
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Section 4 Description of Each Screen

4.3 Main Result Screen
4.3.1 Secondary Jitter Screen

A screen to display the measured results of jitter.

(1) At peak

Result l Jitter Time XX : XX : XX XX/XXX/XX

#

- ——ditter Start—— ———— XX XX XX X00XX

|~ Unit [ Peak ] “Display data | Current |

/ . A
#2 L X ditter _» Rx Jitter

|| -Amplitude 20.00 Ulpp Peak=Peak 2.00 Ulpp
/

+Peak 1.89 Ul+p
/ _Peak 0.1 Ul-p

#3

#4

4-8
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4.3 Main Result Screen

No. Display Description
#1 Display data Enables selection of the method for measured result display.
Current: Displays the results from the measurement start to the
present.
Last: Displays the results at the completion of measurement.
#2 Unit Enables selection of the style of data to be displayed.
Peak: Displays the peak to peak measured results of the jitter.
RMS: Displays the measured results of effective jitter value.
#3 Tx Jitter Displays the monitor value of transmission jitter amplitude.
#44 Rx Jitter Peak—-Peak displays the peak value of the measured values of the reception

Jitter in Uler.

+Peak: Displays the +peak value of measured values of the re-
ception jitter in Ul+p.

~Peak: Displays the —peak value of measured values of the re-
ception jitter in Ul-p.

RMS displays the effective value of measured values of the reception jitter in Ulrms.

4-9
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Section 4 Description of Each Screen

(2) RMS
Result | Jitter Time XX : XX 1 XX XX/XXX/XX
Jitter Start xx xcxx o xoxooxx .
Unit [ RMS ] Display data [ Last ]
Tx Jitter ] Rx Jitter
Amplitude 20.00 Ulpp RMS 1.40 Uirms
4-10.
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Section 5 Example of Operations

5.1

each option 01, 02, 04, 05, 06 or (7.

Figure 5-1 shows a block diagram of the jitter modulation module of the MP1777A. As the MP1777A does not incorpo-

Block Diagram of Jitter Generation Module

The MP1777A can and add jitter that conform to ITU-T (.172 Draft to the signal (clock} of the bit rate (clock) coverd by

rate a modulating signal generator, the modulating signal must be input from an external signal generator.

NOTE:

All the jitter measurement can be automatically performed from an external Personal Computer by combining the

MS4630B Network Analyzer and the MX177701A Jitter Performance Test Software.

External

equipment

5-2

Ext. STD Input

Ext. Ref.
Clock Input

Modulating
signat input
circuit

Internal
signal
generator

DCS input
circuit

10}09|9S

Reference Frequency
signal Jitter conversion
generating| |modulation o
circuit cireult 1
!
Jitter !
|_monitor J

Fig. 5-1 Block Diagram for MP1777A Jitter Generation Module

Jittered
Clock
output
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5.2 Generation of Jitter

5.2 Generation of Jitter

- 5.2.1 Operation procedures

Procedures for jitter generation using external modulating signal source

Example: Bit Rate = 9,953 MHz, Modulation frequency = 100 kHgz, Jitter amplitude = 1 Ulep

(1) Connect an external modulating signal generator to Ext. Mod. Input of the MP1777A (See Fig. 5-2).

(Do not input signal exceeding 2 Vep.)

MP1777A 10 GHz Jitter Analyzer Spectrum Analyzer

s JHH 5

External signal

generator / Input level

1 Vep

dB

Ext. Mod.  Clock
Input Out

Programmable
attenuator

Fig. 5-2 Jitter Generation Configuration

(2) Select Bit Rate = 9,953 M on the secondary screen of the setup menu interface of the MP1777A.
Also, set Jitter Setting/Equalizer = OFF.

(The equalizer is used for automatic measurement of jitter transfer. Normally, select the equalizer setting of OFF.)

Setup | Interface [Tx/Rx]

Tx
Bit Rate [ 9953 M ]

Jitter Setting: Equalizer [ OFF ]

Clock [ Internal ]}

Rx
Bit Rate [ 9953 M ]

Fig. 5-3 Setup Screen
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Section 5 Example of Operations

(3) SetTx Jitter = ON on the Test menu/manual jitter screen.
Also set Tx Range = 80 UI.

Test menu | Manual Jitter
Tx
Jitter [ ON ]
Range [ s8oUl ]
Freq.offset [ 00 ] ppm
Rx
Range [ 1uUl ]
Filter [ HP1+LP ] 20 k-80k
Mode [Repeat 1 [ 5] [ s |

Fig. 5-4 Test Menu Screen (Manual)

(4) A clock with 1 UT jitter can be generated by setting the output leve! of the external modulating signal so that the TX

monitor value on the Result screen becomes 1 Ul

Result | Jitter
Jitter Start kD Do [k [ owk
Unit [ Peak ] Display data  [Current ]
Tx Jitter Rx Jitter
Amplitude 1.00 Ulpp Peak—Peak 2.00 Ulpp
+Peak 1.89 Ul+p
—Peak 0.11 Ul-p

Fig. 5-5 Result Screen (Manual)

NOTE:

Refer to the Section 8 "Supplementary Data” for the amount of jitter enabled to be generated on each bit range and

range.
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5.3 Jitter Measurement

5.3 Jitter Measurement

The MP1777A 10 GHz Jitter Analyzer enables measurement of jitter of up to 80 MHz bandwidth, which conforms to
ITU-T 0.172 Draft.

5.3.1 Operation procedures

Example:

Measurement of output jitter of bit rate = 9,953 M

(1) Connect the signal (clock) to be measured to the MP1777A 10 GHz Jitter Analyzer.

MP1777A 10 GHz Jitter Analyzer

CLK

IN
(ORORORE)

Data Output

— DUT

Clock Output

Fig. 5-6 Connection Diagram for Jitter Measurement

(2) Set Rx Bit Rate = 9,953 M on the Setup screen.

Setup | Interface [Tx/Rx]

Tx
Bit Rate [ 9953 M ]

Jitter Setting: Equalizer [ OFF ]

Clock [ Internal ]

Rx
Bit Rate [ 9953 M ]

Fig. 5-7 Setup Screen

5-5
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Section 5 Example of Operations

(3) Set Rx Range = 4 UT and Filter = HP1+LP on the Test menu screen.
Also set Mode = Single and 60 second

Test menu | Manual Jitter
Tx
Jitter [ ON ]
Range [ 20Ul ]
Freq.offset [ 00 ] ppm
Rx
Range [ 4Ul ]
Filter [HP14+LP ] 10k-80k
Mode [ Singe ] [ 60] [ s ]

Fig. 5-8 Test Menu Screen (Manual)

(4) Pressing the Start/Stop button to start measurement causes the results to be displayed on the Result screen.

Result | Jitter
Jitter Start Dk DRk Rk [k [k
Peak Current
Tx Jitter Rx Jitter
Amplitude 1.00 Ulpp Peak—Peak 1.48 Ulpp
+Peak 0.74 Ul+p
—Peak 0.74 Ul-p

Fig. 5-9 Result Screen (Manual)

5-6.

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



Section 6 Performance Tests

6.1 Checking CPU and Peripheral Devices .........ooccoiiniciiniii 6-2
6.2 Checking Clock Qutput Level ... 6-3
6.3 Checking External Modulation Input Sensitivity ............coceeiiiin 6-4
6.4 Checking Jitter Measurement ACCUNACY .....ocoveeeeveeiieeiieiiiciieiiieee, 6-5
6.5 Checking Demod. Qutput Sensitivity .........cccoecciiieniii e 6-7

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

6-1



Section 6 Performance Tests

6.1

Checking CPU and Peripheral Devices

The MP1777A checks the CPU and the peripheral devices in the following sequence when the power is turned on.

C Power ON )

Buzzer call

|

CPU VO TEST

Battery TEST

LEDs and LCDs are all lit.

( End of check )
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6.2 Checking Clock Output Level

6.2 Checking Clock Output Level

Check the output level in the following sequence.

(n
(2)
(3)
4
(5)
(6)

Connect the MP1777A 10 GHz Jitter Analyzer and the Spectrum Analyzer as shown in Fig. 6-1.
Set the Bit Rate to 9953M on the “Setup: Interface™ screen.

Set the Tx Jitter = OFF on the “Test menu: Manual” screen.

Adjust the Spectrum Analyzer sensor frequency to 9953.28 MHz.

Check that the output level satisfies +5 dBm #3 dB.

Change the Bit Rate on the “Setup: Interface™ screen, and repeat 1 to 5.

NOTE:

Refer to Table 6-1 to set the Bit Rate and the Spectrum Analyzer sensor frequency on the Setup menu.

MP1777A 10 GHz Jitter Analyzer Spectrum Analyzer

Anritsu MP1777A

0
)
ﬂ - (@900 ﬂ i
Fig. 6-1 Clock Output Level Performance Test
Table 6-1 Nominal Frequency for Each Bit Rate

Bit Rate Nominal frequency
2488 M 2488.32 MHz

Standard 4977 M 4976.64 MHz
9953 M 9953.28 MHz
2494 M 2494.16 MHz

Option 01 4988 M 4988.32 MHz
9976 M 9976.64 MHz
2660 M 2666.0571 MHz

Option 02 5332 M 5332.1142 MHz
10664 M 10664.2284 MHz
3062 M 3062.3629 MHz

Option 04 6125M 6124.7259 MHz
12249 M 12249.4517 MHz
3069 M 3069.0 MHz

Option 05 6138 M 6138.0 MHz
12276 M 12276.0 MHz
2677 M 2677.3063 MHz

Option 06 5355 M 5354.6127 MHz
10709 M 10709.2253 MHz
2578 M 2578.125 MHz

Option 07 5156 M 5156.25 MHz
10313 M 10312.5 MHz 6-3
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Section 6 Performance Tests

6.3 Checking External Modulation Input Sensitivity

Check the external modulation input sensitivity in the following sequence.

(hH
(2)
3

Connect the MP1777A 10 GHz Jitter Analyzer and the Signal Generator as shown in Fig. 6-2.
Set the Bit Rate to 9953M on the “Setup: Interface” screen.

Set the Tx Jitter = ON and the Range = 0.5 Ul on the “Test menu: Manual Jitter” screen.

From the Signal Generator, enter the sine wave signals with frequency 100 kHz and level 0.5 Vre to Ext. Mod. Input
of the MP1777A.

Check that the Tx monitor on the “Result/Jitter” screen satisfies the standard in Table 6-2.

Check the other Bit Rates and Ranges by referring to Table 6-2 | as in the same manner.

MP1777A 10 GHz Jitter Analyzer

‘ Anritsu MP1777A

E)L_J
Bl
L

Signal Generator

Fig. 6-2 External Modulation Input Sensitivity Performance Test

Table 6-2 External Modulation Input Sensitivity Threshold Values

Bit Rate Range Minimum value (Uler) | Maximum value (Uler) Standard
2488 M 0.5 Ul 0.425 0.575 0.5 Ulrr % 15 %/2 Ver, 100 kHz
2494 M 20 UL 17 23 20 Ulre £ 15 %/1 Vee, 100 kHz
2666 M 800 Ul 680 920 800 Ulee + 15 %/1 Ver, 10 Hz
4977 M 0.5 Ul 0.425 T 0.575 0.5 Ulep £ 15 %/] Vee, 100 kHz |
4988 M 40 U1 34 46 40 Uler % 15 9/1 Ver, 100 kHz
5332 M 1600 U1 1360 1840 1600 Ulep + 15 9%/1 Ve, 10 Hz
9953 M 0.5 UI 0.425 0.575 0.5 Ulrp £ 15 %/0.5 Vep, 100 kHz
9976 M 80 Ul 68 92 80 Uler £ 15 9%/1 Ve, 100 kHz
10664 M | 3200 Ul 2720 3680 3200 Ulep + 15 %/1 Ver, 10 Hz
3062 M 0.5 UT 0.425 0.575 0.5 Ulrp £ 15 %/1.5 Vee, 100 kHz
322’3 m 20 Ul 17 23 B 20 Ulee % 15 %/1 Vee, 100 kHz
2578 M 800 Ul 680 920 800 Ulee + 15 %/1 Ve, 10 Hz
6125 M 0.5 U1 0.425 0.575 0.5 Ulee £ 15 9%/0.75 Ver, 100 kHz
s 40 UI 34 46 40 Uler + 15 %/1 Ve, 100 kHz
5156 M 1600 Ul 1360 1840 1600 Ulep £ 15 %/1 Ver, 10 Hz
12249 M 0.5 UI 0.425 0.575 0.5 Ulre % 135 %/0.375Vre, 100 kHz
}(2)%8 m 80 UI 68 92 80 Ulpp % 15 %/1 Ver. 100 kHz
10313 M 3200 UI | 2720 3680 3200 Uler £ 15 %/1 Ver, 10 Hz
6-4
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6.4 Checking Jitter Measurement Accuracy

6.4 Checking Jitter Measurement Accuracy

Check the Jitter measurement accuracy in the following sequence.

(5)

(6)
(7
(8)
9

Connect the MP1777A 10 GHz Jitter Analyzer and the Signal Generator as shown in Fig. 6-3.

Set the Bit Rate to 9953M on the “Setup: Interface™ screen.

Set the TX Jitter = ON and the Freq. Oftset = 0.0 ppm on the “Test menu: Manual Jitter” screen.

Set the Range = 0.5 Ul on the “Test menu: Manual Jitter” screen.

Enter the sign wave signals of 100 kHz frequency from the external signal generator. Adjust the amplitude of the
Signal Generator so that the Tx monitor on the “Result/Jitter” screen is set to 0.5 Ulre.

Set the Rx Range = | Ul and the Filter = HP1 + LP on the “Test menu: Manual Jitter” screen.

Check that the value of the Rx Jitter Peak—Peak on the “Result: Jitter” screen satisfies the standard in Table 6-3-1.
Set the Rx Range = 1 Ul and the Filter = HP + LP on the “Test menu: Manual Jitter” screen.

Check that the value of the Rx Jitter rms on the “Result: Jitter” screen satisfies the standard in Table 6-3-2.

(10) Change the Bitr Rate on the “Setup: Interface™ screen, and repeat 1 to 9 to check the accuracy.

MP1777A 10 GHz Jitter Analyzer Signal Generator

Anntsu MP1777A

o]
O
O

L

Fig. 6-3 Jitter Measurement Accuracy Performance Test
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Section 6 Performance Tests

Table 6-3-1 Jitter Measurement Accuracy Threshold Values (Uler)

Bit Rate Range Minimum value (Uler) | Maximum value (Uler) Standard (Ulre)

2488 M

2494 M L UL 0.425 0.575 =5 % %0.05 Ulre

2666 M (with HP1 + LP)

3062 M

3069 M 54097 Ul

2677 M 4 Ul 0.26 0.74 5 % x0.22 Ulvr

2578 M (with HP1 + LP)

4977 M

5332 M (with HP1 + LP)

6125 M

6138 M _50 ,

5355 M 4U1 0.24 0.76 : (fhif({)l-fltULI;)

g Wl

5156 M

9953 M

10664 M (with HP1 + LP)

12249 M

12276 M o )

10709 M 401 0.22 0.78 S % £0.26 Ulre
Table 6-3-2 Jitter Measurement Accuracy Threshold Values (Ulrms)

Bit Rate Range Minimum value (Ulrms) | Maximum value (Ulrms) Standard (Ulrms)

2488 M . r

2494 M i Ul 0.163 0.191 3 % £0.008 Ulrms

2666 M (with HP + LP)

3062 M

3069 M _3 ¢ <

2677 M 4 Ul 0.10 0.26 S (% 'fho}'?g UII;T;

W1 +

2578 M :

4977 M

5332 M (with HP + LP)

6125 M

6138 M -5 q,

5355 M 4UI 0.09 0.27 > % £ 0.09 Ulrms

3156 M (with HP + LP)

9953 M ,

10664 M (with HP + LP)

12249 M

12276 M _

10709 M 4UT 0.08 0.28 5( %;%LUT‘;)S

W1 +
10313 M ,
6-6
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6.5 Checking Demod. Output Sensitivity

6.5 Checking Demod. Output Sensitivity

Check the Demod. Output sensitivity in the following sequence.

Y
(2)
3)
(4)
(5)

(6)
(7

Connect the MP1777A 10 GHz Jitter Analyzer, the Signal Generator and the Oscilloscope as shown in Fig. 6-4.
Set the Bit Rate to 9953M on the “*Setup: Interface” screen.

Set the Tx Jitter = ON and the Range = 80 Ul on the “Test menu: Manual Jitter” screen.

Set the Rx Range = 1 Ul and the Filter = HP1 + LP on the “Test menu: Manual Jitter” screen.

Enter the sine wave signals of 100 kHz frequency from the external signal generator. Adjust the amplitude of the
Signal Generator so that the Rx monitor on the “Result/Jitter * screen is set to }.000 Ulpe.

Check the Demod. Output using the Oscilloscope. Check that the value satisfies the standard in Table 6-4.

Change the Bit Rate on the “Setup: Interface” screen, and repeat | to 6 to check the sensitivity.

MP1777A 10 GHz Jitter Analyzer Signal Generator

[ Anntsu MP1777A

L] 00e

Oscilloscope

%/\ |

Fig. 6-4 “Demod. Output” Output Sensitivity Performance Test

6-7
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Section 6 Performance Tests

Table 6-4

“Demod. Output” Qutput Sensitivity Performance Test Threshold Values

Bit Rate

Range

Minimum value (Ver)

Maximum value (Vrr)

Standard

2488 M
2494 M
2666 M
3062 M
3069 M
2677 M
2578 M

I UI

0.85

[.15

1 Vep £ 15%/1 Ulre

0.85

1.15

I Vep £ 15%/4 Ulrp

4977 M
4988 M
5332 M
6125 M
6138 M
5355 M
5156 M

0.85

1 Ver+ 159/1 Ulpe

0.85

1 Ver+ 15%/4 Ulep

9953 M
9976 M
10664 M
12249 M
12276 M
10709 M
10313 M

0.85

1 Ver % 15%/1 Ulep

4 Ul

0.85

1 Vep £ 15%/4 Ulpp

6-8.
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Section 7 Storage and Transportation

7.1 Daily Maintenance

Table 7-1 shows the procedure and time for daily maintenance.

Table 7-1 Daily Maintenance

ltem

Time

Procedure

Stained outer surfaces

Adhered dust and dirt

« Before long-time storage

« After using in a dusty place

» When a foreign matter is involved
* When dust is involved

Wipe using cloth moistened with
diluted neutral detergent. ]

Clean using an electric cleaner.

When cleaning a fan, do not vacuum

the air too hard.

Loosened screws

» Whenever a loosenedscrew is found | Tighten it using a suitable tool.

7.2 Storage

7.2.1 Precaution on storage

Be sure to observe the following points when storing for a long time.

(1) Wipe off dust and dirt adhered on the analyzer before storage.

{2) Avoid storing the analyzer in a place where the temperature may rise higher than +60 or lower below 20 degrees
centigrade or a place where humidity may rise higher than 75 % or lower below 20 %.

(3) Avoid storing the analyzer for a long period of time in a place subject to direct sunlight or a dusty place.

(4) Avoid storing the analyzer in a place possibly exposed to dew condensation, active gas or acid.

7.2.2 Recommended Storage Conditions

When storing the analyzer for a long time, the storage place must meet the conditions in 7.2.1. In addition, the following

storage conditions are also recommended:

+ Temperature: 5to30°C
40 % to 75 %

* Daily fluctuation of temperature and humidity is small.

« Humidity:

7.3 Transportation

Observe the following points when transporting the analyzer.

(1) Attach a protective cover to the front of the MP1777A.
(2) To protect the analyzer from moisture. shocks and vibration. put it in a vinyl bag, and then put it in a corrugated
cardboard box filled with cushioning material.

(3) During the transportation, place the analyzer in an environment which meets the conditions in 7.2.1.
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Section 8 Supplementary Data

8.1

Jitter Amplitude Limit
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Fig. 8-1 MP1777A 10 Gbit/s Jitter Amplitude Limiting
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8.1 Jitter Amplitude Limit
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Test site

Appendix A
Performance Test Results Entry Table

Analyzer name: MP1777A 10 GHz Jitter Analyzer

Report No.

Date

Person in charge of the test

Manutacturing No. Ambient temperature BC
Power supply frequency Relative temperature o
Remarks:
MP1777A 10 GHz Jitter Analyzer No. Date
Test name Minimum Result Maximum Measurement
[Clock output level] specification value specification value uncertainty

2488 M +2 dBm +8 dBm

2494 M +2 dBm +8 dBm

2666 M +2 dBm +8 dBm

3062 M +2 dBm +8 dBm

3069 M +2 dBm +8 dBm

2677 M +2 dBm +8 dBm

2578 M +2 dBm +8 dBm

4977 M +2 dBm +8 dBm

4988 M +2 dBm +8 dBm _0.4dB

5332 M +2 dBm +8 dBm

6125 M +2 dBm +8 dBm

6138 M +2 dBm +8 dBm

S355M +2 dBm +8 dBm

5156 M +2 dBm +8 dBm

9953 M +2 dBm +8 dBm

9976 M +2 dBm +8 dBm

10664 M +2 dBm +8 dBm

12249 M +2 dBm +% dBm

12276 M +2 dBm +8 dBm

10709 M +2 dBm +8 dBm

10313 M +2 dBm +% dBm

A-1
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Appendix A Performance Test Results Entry Table

Test mane [External Minimum Maximum Measurement
modulation input sensitivity] | specification value Result specification value uncertainy
2488 M /0.5 Ul 0.425 Ulpp 0.375 Ulep
2488 M / 20 Ul 17 Ulpp 23 Ulpp
2488 M /800 Ul 680 Ulep 920 Ulwe
2494 M /0.5 Ul 0.425 Ulre 0.575 Uler
2494 M /20 Ul 17 Ulep 23 Uler
2494 M /800 Ul 680 Ulrp 920 Ulep
2666 M /0.5 UT 0.425 Ulep 0.575 Ulep
’_2666 M /20 Ul 17 Ulpp 23 Ulep
| 2666 M /800 Ul 680 Llep 920 Ulrp
3062 M /0.5 Ul 0.425 Ulrp 0.575 Ulrr
3062 M /20 Ul 17 Ulep 1 23 Ulep
3062 M /800 Ul 680 Ulep J 920 Ulre
3069 M /0.5 Ul 0.425 Ulep J 0.575 Ulep
| 3069 M/ 20 Ul 17 Ulep 23 Uler
3069 M /800 Ul 680 Ulre 920 Ulrr
2677 M /0.5 Ul 0.425 Ulep 0.575 Ulep
2677 M /20 UL 17 Ulpep 23 Uler
2677 M /800 Ul 680 Ulpp 920 Ulep
2578 M /0.5 Ul 0.425 Ulep 0.575 Uler
2578 M/ 20 Ul 17 Ulpe 23 Uler
2578 M / 800 Ul 680 Ulep 920 Ulep
4977 M /0.5 Ul 0.425 Ulpe 0.575 Ulpp
4977 M /40 Ul 34 Ulep 46 Uler
4977 M / 1600 UT 1360 Ulep 1840 Ulpp
4988 M /0.5 UL 0.425 Ulpe 0.575 Ulpp
4988 M /40 UI - 34 Ulep 46 Ulre
4988 M / 1600 Ul 1360 Ulre 1840 Ulpp
5332 M /0.5 Ul 0.425 Ulep 0.575 Uler
5332M /40 UI 34 Ulpp 46 Ulpe
5332 M/ 1600 Ul 1360 Ulep 1840 Ulpe
6125M /0.5 Ul 0.425 Ulpp 0.575 Ulre
6125 M /40 Ul 34 Ulpp 46 Ulprp
6125 M/ 1600 UT 1360 Ulep 1840 Ulre
6138 M /0.5 UI 0.425 Ulpp 0.575 Ulpep
6138 M /40 UI 34 Ulep 46 Uler
6138 M / 1600 Ul 1360 Ulep 1840 Ulpp
5355M /0.5 UL 0.425 Ulep 0.575 Ulep
5355 M /40 Ul 34 Ulpp 46 Ulpp
5355 M / 1600 Ul 1360 Ulpp 1840 Ulvp
5156 M /0.5 UL 0.425 Ulep 0.575 Ulpp
5156 M/ 40 UL 34 Ulep 46 Ulpp
5156 M/ 1600 UI 1360 Ulep 1840 Ulpp
9953 M /0.5 Ul 0.425 Ulpp 0.575 Ulpp
9953 M / 80 Ul | 68 Uler | 92 Uler
9953 M /3200 Ul 2720 Ulve 3680 Ulpp
A-2
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Appendix A Performance Test Results Entry Table
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Test mane [External Minimum Maximum Measurement
modulation input sensitivity] | specification value Result specification value uncertainy
9976 M/ 0.5 Ul 0.425 Ulep 0.575 Uler
9976 M / 80 Ul 68 Ulep 92 Ulre
9976 M /3200 Ul 2720 Ulrp 3680 Ulpp
10644 M /0.5 Ul 0.425 Ulpp 0.575 Ulep
10664 M / 80 Ul 68 Ulpp 92 Ulpr
10664 M /3200 Ul 2720 Ulep 3680 Lilee
12249 M /0.5 Ul 0.425 Ulrp 0.575 Ulpe
12249 M /80 Ul 68 Ulpp 92 Ulep
12249 M /3200 U1 2720 Ulep 3680 Ulep
12276 M /0.5 Ul 0.425 Ulpp 0.575 Ulrp
12276 M /80 UI 68 Ulrp 92 Ulep
12276 M /3200 Ul 2720 Ulpp 3680 Ulpp
10709 M /0.5 Ul 0.425 Ulep 0.575 Ulee
10709 M / 80 Ul 68 Ulpr 92 Ulpe
L0709 M /3200 Ul 2720 Ulep 3680 Ulrp
10313 M /0.5 Ul 0.425 Ulpr 0.575 Ulep
10313 M /80 Ul 68 Ulpp 92 Ulpp
10313 M /3200 Ul 2720 Ulpp 3680 Ulep
A-3



Appendix A Performance Test Results Entry Table

Test mane [Jitter measure- Minimum Maximum Measurement
ment accuracy}{Ulpp) specification value Result specification value uncertainy
2488 M /1 Ul 0.425 Ulrp 0.575 Ulrp
2488 M /4 Ul 0.26 Ulpp 0.74 Ulre
2494 M /1 Ul 0.425 Ulpe 0.375 Ulvp
2494 M /4 UL 0.26 Ulpp 0.74 Ulee
2666 M /1 UL 0.425 Ulpp 0.575 Ulre
2666 M /4 Ul 0.26 Ulrp 0.74 Ulvp
3062M /1 UL (.425 Uler 0.575 Ulep
3062 M /4 Ul 0.26 Ulpp 0.74 Ulpp
3069 M /1 UL (2,425 Ulpp 0.575 Ulpp
3069 M /4 Ul 0.26 Ulep 0.74 Ulrp
2677 M /1 UL 0.425 Ulep 0.575 Ulrp
2677 M /4 Ul 0.26 Ulpp 0.74 Ulrep
2578 M /1 Ul 0.425 Ulpe 0.575 Ulrp
2578 M /4 UL 0.26 Ulrp 0.74 Ulrp
4977 M /1T UL 0.423 Uler 0.577 Ulpp
4977 M /4 Ul 0.24 Ulep 0.76 Ulpp
4988 M / L UI 0.423 Ulpp 0.577 Ulpep
4988 M /4 Ul 0.24 Ulpp 0.76 Ulrre
5332M /1 Ul 0.423 Ulpp 0.577 Uler
5332 M /4 UI 0.24 Ulrp 0.76 Ulpp
6125M /1 Ul 0.423 Uler 0.577 Ulep
6125 M /4 Ul 0.24 Ulvp 0.76 Ulrr
6138 M /1 UI 0.423 Ulep 0.577 Ulep
6138 M /4 Ul 0.24 Ulpp (.76 Ulrp
S355M /1 Ul 0.423 Ulpp 0.577 Ulep
5355M /4 Ul 0.24 Ulpr 0.76 Ulpp
SI56 M/ 1 UL 0.423 Ulpp 0.577 Ulpp
5156 M /4 UL 0.24 Ulep 0.76 Ulpp
9953 M /1 UI (.42} Ulep 0.579 Ulpp
9933 M /4 U1 0.22 Uler 0.78 Ulep
9976 M /1 Ul 0.421 Ulpp 0.579 Uler
9976 M /4 Ul 0.22 Uler 0.78 Ulep
10664 M /1 Ul 0.421 Ulpp 0.579 Ulep
10664 M /4 Ul 0.22 Ulpr 0.78 Ulpe
T 12249 M /1 UI 0.421 Ulrp 0.579 Ulpp
12249 M /4 Ul 0.22 Ulpp 0.78 Ulpp
12276 M/ 1 UI 0.421 Ulep 0.579 Uler
12276 M /4 Ul 0.22 Ulep 0.78 Ulep
10709 M /1 UI 0.421 Ulep 0.579 Ulpr
10709 M /4 Ul 0.22 Ulper 0.78 Ulrp
10313 M /1 Ul 0.421 Ulep 0.579 Uler
10313 M /4 UL 0.22 Ulvp 0.78 Ulrr
A-4
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Appendix A Pertormance Test Results Entry Table
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Test mane [Jitter measure- Minimum Maximum Measurement
ment accuracy](Ulrms) specification value Result specification value | uncertainy
2488 M /1 UI 0.163 Ulrms T 0.191 Ulrms [
2488 M /4 UI 0.10 Ulrms 0.26 Ulrms
2494 M /1 Ul 0.163 Ulrms 0.191 Ulrms
2494 M /4 UI 0.10 Ulrms 0.26 Ulmms
2006 M/ 1 Ul 0.163 Ulrms 0.191 Ulrms
2666 M /4 UI 0.10 Ulrms 0.26 Ulrms
3062M /1 UL 0.163 Ulrms 0.191 Ulrms
3062 M /4 UL 0.10 Ulrms 0.26 Ulrms
3069 M/ 1 UL 0.163 Ulims 0.191 Ulrms
3069 M /4 Ul 0.10 Ulrms 0.26 Ulrms
2677 M/ 1 UI 0.163 Ulrms 0.191 Ulrms
2677 M /4 Ul 0.10 Ulrms 0.26 Ulrms
2578 M/ 1 Ul 0.163 Ulrms 0.191 Ulrms
2578 M /4 UT 0.10 Ulrms 0.26 Ulrms
4977 M/ 1 Ul 0.162 Ulrms 0.192 Ulrms
4977 M /4 Ul 0.09 Ulrms 0.27 Ulrms
4988 M/ 1 Ul 0.162 Ulrms 0.192 Ulrms
4988 M /4 Ul 0.09 Ulrms 0.27 Ulrms
5332 M/ 1 UI 0.162 Ulrms 0.192 Ulrms
5332 M /4 Ul 0.09 Ulrms 0.27 Ulrms
6125 M/ 1 UI 0.162 Ulrms 0.192 Ulrms
6125 M /4 UI 0.09 Ulrms 0.27 Ulrms
6138 M/ 1 UI 0.162 Ulrms 0.192 Ulrms
6138 M /4 Ul 0.09 Ulrms 0.27 Ulrms
5355 M/ 1 Ul 0.162 Ulrms 0.192 Ulrms
5355 M /4 Ul 0.09 Ulrms 0.27 Ulrms
5156 M/ 1 Ul 0.162 Ulrms 0.192 Ulrms
SIS6 M /4 Ul 0.09 Ulrms 0.27 Ulrms
9953 M/ [ UL 0.161 Ulrms 0.193 Ulrms

T 9953 M /4 Ul 0.08 Ulrms 0.28 Ulrms
9976 M /1 Ul 0.161 Ulrms 0.193 Ulrms
9976 M /4 Ul 0.08 Ulrms 0.28 Ulrms
10664 M /1 Ul 0.161 Ulrms 0.193 Ulrms
10664 M /4 UL 0.08 Ulrms 0.28 Ulrms

T 12249 M /1 Ul 0.161 Ulrms 0.193 Ulrms
12249 M /4 Ul 0.08 Ulrms 0.28 Ulrms
12276 M/ 1 UL 0.161 Ulrms 0.193 Ulrms
12276 M /4 Ul 0.08 Ulrms 0.28 Ulrms
10709 M/ 1 UL 0.161 Ulrms 0.192 Ulrms
10709 M /34 UT 0.08 Ulrms 0.28 Ulrms
10313 M/ 1 Ul 0.161 Ulrms 0.193 Ulrms
10313 M /4 Ul 0.08 Ulrms 0.28 Ulrms J
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Appendix A Performance Test Results Entry Table

Test mane [Demod. Out] Minimum Maximum Measurement
Qutput sensitivity specification value Result specification value uncertainy
2488 M /1 Ul 0.85 Vep 1.15 Vep
2488 M /4 UI (.85 Vep 115 Vep
2494 M /1 UI 0.85 Ver 1.15 Vep
2494 M /4 Ul 0.85 Vee 115 Vee
2666 M /I Ul 0.85 Vrr 1.15 Vil
2666 M /4 Ul (.85 Vep 1.15 Vep
3062M /1 Ul (.85 Vpp 1.15 Vep
3062M /4 UL 0.85 Vpp 1.15 Vep
3069 M /1 Ul 0.85 Vep 1.15 Vrp
3069 M /4 Ul 0.85 Vrp .15 Ver
| 2677 M/ 1 Ul 0.85 Ver 115 Vi
2677 M /4 Ul 0.85 Vpp 1.15 Vpp
2578 M /1 Ul 0.85 Vep 1.15 Vpp
2578 M /4 Ul 0.8S Vpp .15 Vep
4877 M /1 Ul (.85 Ver 1.15 Vrp
4977 M /4 Ul 0.85 Vep 115 Ver
4988 M /1 Ul 0.85 Vep 115 Ver
4988 M /4 Ul 0.85 Vpe L.15 Vep
3332M /1 Ul 0.85 Vep 115 Ver
5332 M /4 U1 0.85 Vpp [.15 Vep
6125M /1 Ul 0.85 Vee 1.15 Vep
6125M /4 Ul 0.85 Vep 1.15 Vep
6138 M/ 1 UI 0.85 Vep 115 Ver 11.1%
6138 M /4 Ul 0.85 Vpp 1.15 Vep
5355M /1 UL 0.85 Vep 1.15 Ver
5355 M /4 Ul 0.85 Vpe 1.15 Vpr
SIS 6 M/ 1 UI 0.85 Vpp 1.15 Vep
S1s6 M /4 Ul 0.85 Vpp 1.15 Vep
9953 M /1 Ul 0.85 Ver 1.15 Vep
9953 M /4 Ul 0.85 Vpp 1.15 Vpp
9977 M /1 Ul 0.85 Vpp 1.15 Vpp
9977 M /4 Ul 0.85 Vee 115 Ver
10664 M /1 Ul 0.85 Vep 1.15 Vpp
10664 M /4 Ul ().85 Vpp 1.15 Vpp
12249 M /1 Ul 0.85 Vpp 1.15 Vep
12249 M / 4 Ul 0.85 Ve 1.15 Ver
12276 M/ 1 Ul 0.85 Vpp 1.15 VPP—W
12276 M /4 Ul ().85 Vee 1.15 Vep
10709 M/ 1 UL 0.85 Vep LIS Vre |
10709 M /4 UL 0.85 Vrer 1.15 Vep
10313 M /1 Ul 0.85 Ve 1.15 Ver
10313 M /4 Ul 0.85 Vep 1.15 Ver
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Head office address was changed

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

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

e Colombia TEL: +1-972-644-1777
RENTAMETRIC LTDA. FAX: +1-972-644-3416
Calle 24 No. 32-67, Apartado: 23030 ANRITSU COMPANY
Santafe de Bogota, D.C. Colombia 490 Jarvis Drive, Morgan Hill, CA 95037,
TEL: +57-1-269-6555 US.A.
FAX: +57-1-269-0191 Toll Free: +1-800-ANRITSU (267-4878)
« Argentina TEL: +1-408-778-2000
MULTIRADIO S.A. e Costa Rica FAX: +1-408-778-3180
Av. Cordoba, 4860 Buenos Aires, SONIVISION, S.A. ANRITSU COMPANY
C1414BAT, Argentina P.O. Box 620-1000, San Jose, Costa Rica 10 New Maple Ave., Unit 305,
TEL: +55-4779-5522 TEL: +506-231-5685 P.O. Box 836, Pine Brook, NJ 07058-0836
FAX: +55-4779-5510 FAX: +506-231-6531 U.S.A.
Tol Free: +1-800-ANRITSU (267-4878)
 Brazil e Ecuador TEL: +1-973-227-8999
ANRITSU ELETRONICA LTDA. EQUITRONICS S.A. FAX: +1-973-575-0092
Praca Amadeu Amaral, 27-1 Andar Belgica N-32 Hy Av. De Los Shyris, ANRITSU COMPANY
CEP 01327-010 - Sao Paulo - SP, Sao Edificio IVSEMON PARK, Suite 48, Quito, SALES AND SERVICE, FL OFFICE
Paulo, Brazil Ecuador 312 W. First Street, Suite 300, Sanford,
TEL: +55-11-3283-2511 TEL: +593-2-255-396 FL 32771, USA.
FAX: +55-11-2886940 FAX: +593-2-255-396 Toll Free: 1-800-ANRITSU (267-4878)
ANRITSU ELETRONICA LTDA. TEL: +1-407-321-5130
Rua Voluntarios da Patria, 45 13 Andar * El Salvador FAX: +1-407-330-2018
Sala 1308, EMPRESA DE COMERCIO EXTERIOR ANRITSU COMPANY
CEP 222-000 - Rio de Janeiro - RJ, Brazil S.A.DEC.V. SALES AND SERVICE, GA OFFICE
TEL: +55-21-2527-6922 Centro Comercial Feria Rosa, Alameda 4625 Alexander Drive, Alpharetta,
FAX: +55-21-2537-1456 Dr. Manuel Enrlque Araujo, Edificio H, GA 30022, U.S.A.
Local 315 San Salvador, El Salvador

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454
FAX: +1-678-566-1776

¢ Canada TEL: +503-243-3924

ANRITSU ELECTRONICS LTD. FAX: +503-243-3925
(HEADQUARTERS iN OTTAWA OFFICE)

700 Silver Seven Road, Suite 120, Kanata, ~* Guatemala * Uruguay

ON K2V 1C3, Canada IMPELSA. CABONORTE S.A.

Toll free: 1-800-ANRITSU (267-4878) 4a Calle 1-15 Zong 10 Guatemala, C.A. Colonia 1900, Esc. 603, Montevideo,
TEL: +1-613-591-2003 01010, Guatemala Uruguay

FAX: +1-613-591-1006 TEL: +502-360-5135 TEL: +598-2-430522

ANRITSU ELECTRONICS LTD. FAX: +502-360-5217 FAX: +598-2-418594

(VANCOUVER OFFICE) « Mexico

300-1055 W Hastings St., Suite 38 * Venezuela

Vancouver, BC V6E 2E9, Canada SIHIKATRONICS mmWAVE S.A. DE RADIOCOMUNICACIONES CRUZ, C.A.
Toll free: +1-877-267-4878 C.v. B Calle La Colina Quinta. Elison, Frente al
TEL: +1-604-682-5933 Luz Savinon 9-701, Col. Del Valle, C.P. teatro Alberto Mateo Caracas 1050,

FAX: +1-804-682-5934 03100, Mexico, D.F., Mexico

TEL: +52-5-5437313 Venezuela
A TEL: +58-2-793-2322
ANRITSU ELECTRONICS LTD. FAX: +52-5-5437317 il +58 T aoars
(TORONTO OFFICE) : +58-2-793-

2810 Matheson Bivd. E, 2nd Fli.,

Mississauga, ON L4W 4X7, Canada -DPTaragu:y
Toll free: +1-877-267-4878 ATALAB S.R.L. o .
TEL: +1-905-890-7799 Avda. Artlgas No 1645 Edificio “DataLab
FAX: +1-905-625-5864 Asuncion, Paraguay

TEL: +595-21-20-9126
ANRITSU ELECTRONICS LTD. FAX: +595.21-20-9127

(MONTREAL OFFICE)

6600 Transcanada Highway

Suite 750, Pointe Claire, QC H9R 452
TEL: +1-514-695-9797

FAX: +1-514-697-0186

e Austria

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

TEL: +43-1-81155140

* Peru

ELETELSE S.A.

AV Canaval Moreyra 748, San Isidro,
Lima 27, Peru

TEL: +51-1-224-2514

¢ Chile FAX: +51-1-224-8148 FAX: +43-1-81155180
SISTEMAS DE INSTRUMENTACION .

LTDA. «US.A * Belgium

Concha y Toro 65, Stgo Centro ey ANRITSU GmbH

ANRITSU COMPANY

1155 East Collins Bivd., Richardson, TX
75081, US.A.

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

Santiago, Chile 51880
TEL: +56-2-63960031
FAX: +56-2-6969665

Grafenberger Allee 54-56, 40237
Disseldorf, Germany
Local phone: 0800-90001 (toll free)
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TEL: +49-211-96855-0
FAX: +49-211-96855-55

* Bulgaria ‘
ELSINCO Representation QFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prohod,

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

TEL: +359-2-958-1245

FAX: +359-2-958-1698

* Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Savska 66 HR-10000 Zagreb, Croatia
TEL: +385-1-6312-477

FAX: +385-1-6312-488

* Czech Republic

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

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.O.
(BRNO BRANCH OFFICE)

Strma 19, CZ-616 00 Brmo, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

e Denmark

ANRITSU AB DANMARK

Korskildelund 6 DK-2670 Greve, Denmark
TEL: +45 36815035

FAX: +45 43909371

e Finland

ANRITSU AB

(FINLAND BRANCH OFFICE)
Teknobulevardi 3-5, FI-01530 Vantaa,
Fintand

TEL: +358-9-435-522-0

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

* France

ANRITSU S.A.

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

TEL: +33 1 60 92 15 50

FAX: +33 1 64 46 10 65

ANRITSU S.A.

(TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
Quest, France

TEL: +33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

(TOULON OFFICE)

Bureau de Toulon Région Centre Sud Est,
France

TEL: +33-4-94040264

FAX: +33-4-94040265
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ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rennes Region Ouest, France
TEL: +33-2-99521214

FAX: +33-2-99521224

e Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Dusseldorf, Germany

TEL: +49-211-96855-0

FAX: +49-211-96855-55

* Greece

KOSTAS KARAYANNIS SA

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

TEL: +30-1-680-0460-4

FAX: +30-1-685-3522

e Hungary

ELSINCO BUDAPEST KFT

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

TEL: +36-1-339-0000

FAX: +36-1-339-4444

¢ [reland

PEMA LTD.

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

FAX: +353-42-72376

o ltaly

ANRITSU S.P.A.

Via Elio Vittorini 129, 00144 Roma, Italy
TEL: +39-06-509-9711

FAX: +39-06-502-2425

ANRITSU S.P.A,

Via Paracelso 4, CD Colleoni, Agrate
Brianza, 20041 Milano, ltaly

TEL: +39-039-657021

FAX: +39-039-6056396

* Norway

BLOMKVIST AS

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

FAX: + 47 66901212

e Poland

ELSINCO POLSKA SP. Z2.0.0

ul Gdanska 50, 01-691 Warszawa, Poland
TEL: +48-22-39-832-4042 (Sat Link)

FAX: +48-22-832-2238

¢ Portugal

OMNITECNICA S.A.

Estrada de Alfragide 23, 2720-015
Amadora, Portugal

TEL: +351-21-472-12-00

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

* Slovakia

ELSINCO SLOVENSKO S.R.O
Kudlakova 4, SK-844 15 Bratisiava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

ELSINCO SLOVENSKO S.R.0
{(KOSIiCE BRANCH OFFICE)
Florianska 16, SK-043 13 Kosice, Slovakia
TEL: +421 95 62 26 729
FAX: +421 95 62 26 729
CONTACT: Mr. Igocr Domorak,
Branch Office Manager

e Slovenia

ELSINCO D.0.O.

Dalmatinova 2, SI-1000 Ljublijana,
Slovenia

TEL: +386-61-133-62-77

FAX: +386-61-317-397

* Sweden

ANRITSU AB

Borgarfjordsgatan 13A, S-164 40 KISTA,
Sweden

TEL: +46-8-534-70700

FAX: +46-8-534-70730

* United Kingdom
ANRITSU LTD.
200 Capability Green, Luton, Bedfordshire,
LU1 3LU, UK.
TEL: (Sales) + 44 1582-433280

(Service) +44 1582-433285

(Other enquiries) +44 1582-433200
FAX: +44 1582-731303

e Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road, Mount. Waverley,
Vic., 3149, Australia

TEL: +61-3-9558-8177

FAX: +61-3-9558-8255

e Bahrain

BASMATECH

P. O. Box 5701, Manama, Bahrain
TEL: +973-273729

FAX: +973-725404

* China

ANRITSU COMPANY LTD.

Suite 923, 9/F ., Chinachem Golden Plaza
77 Mody Road, Tsimshatsui East,
Kowioon, Hong Kong

TEL: +852-2301-4980

FAX: +852-2301-3545
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ANRITSU COMPANY LTD.

(BEIJING REPRESENTATIVE OFFICE)
Room 1515, Beijing Fortune Building

No. 5 North Road, the East 3rd Ring Road,
Chao-Yang District, Beijing 100004

P.R. China

TEL: +86-10-6590-9230

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD.

(SHANGHAI OFFICE)

Room 1807-1810, Tower A CITY CENTER
of Shanghai

No. 100 ZunYi Road 200051 P.R.China
TEL: +86-021-6237-0898

FAX: +86-021-6237-0899

ANRITSU COMPANY LTD.
(GUANGZHOU REPRESENTATIVE
OFFICE)

Room 3008-9, Dongshan Plaza, 69 Xian
Lie Zong Road Central, Guangzhou
510095, P.R. China

TEL: +86-20-8732 2231/2

FAX: +86-20-8732 2230

ANRITSU COMPANY LTD.

(CHENGDU REPRESENTATIVE OFFICE)
26E New Times Square, No. 42, Wenwu
Road, Xinhua Street, Chengdu 610017
P.R. China

TEL: +86-28-8651 0011/22/33

FAX: +86-28-8651 0055

ANRITSU COMPANY LTD.

(XI'AN REPRESENTATIVE OFFICE)
No.1102, ZhiCheng Building, No.2

Gao Xin | Road, High-Tech, Development
Zone, Xi'an 710075, P.R. China

TEL: +86-29-8377 406/9

FAX: +86-29-8377 410

ANRITSU COMPANY LTD.
(SHENZHEN REPRESENTATIVE
OFFICE)

Room 1505, Building A

World Trade Plaza, Fuhong Road
Shenzhen 518033, P.R. China

TEL: +86-755-8366 2847/2851/2852
FAX: +86-755-8366 2849

ANRITSU COMPANY LTD.

(CHONG QING REPRESENTATIVE
OFFICE)

Rm.6-2, D Building, Kejifazhan Plaza
No.210, Keyuan 1st Road, Gaoxin District
Shigiaopu, Chongging 400010

P.R. China

TEL: +86-23-8909-9918

FAX: +86-23-8909-9928

ANRITSU ELECTRONICS (SHANGHAI)
CO., LTD. (SERVICE CENTER)

2F, Room B, 52 Section Factory Building
No. 516 Fu Te North Road

Waigaoqiao Free Trade Zone

Pudong, Shanghai 200131, P.R. China
TEL: +86-21-5868-0226/7/8

FAX: +86-21-5868-0588

ANRITSU COMPANY LTD.

(SHENYANG REPRESENTATIVE
OFFICE)

2-185, City Plaza, No. 206, Nanjing North
Street, He Ping District, Shenyang 110001
P.R. China

TEL: +86-24-2334 1178/89

FAX: +86-24-2334 2838

ANRITSU COMPANY LTD.

(WUHAN REPRENTATIVE OFFICE)
A1803, ZhongShang Plaza

No. 9, Zhongnan Road

Wuchang, Wuhan 430071, P.R. China
TEL: +86-27-8771 3355

FAX: +86-27-8732 2773

ANRITSU COMPANY LTD.
(CHONGQING REPRESENTATIVE
OFFICE)

No.14-10, Block A, Xinruididai, No.25,
Keyuan 1st Street, High-Tech Zone,
Chongqing, 400039, P.R. China

TEL: +86-23-8909-9918

FAX: +86-23-6383-0238

ANRITSU COMPANY LTD.

(NANJING REPRESENTATIVE OFFICE)
Room 2103, East Lilian Mansion,

No.29 Hubu Street, Nanjing, 210002,
P.R.China

TEL: +86-25-8689-5887

FAX: +86-25-4529132

e Cyprus

CHRIS RADIOVISION LTD.

23 Crete Street, T.T. 1061

P. O. Box 21989, 1515Nicosia, Cyprus
TEL: +357-2-766121

FAX: +357-2-765177

* Egypt

GIZA SYSTEMS ENGINEERING S.A.E
17 Teeba Street Mohandeseen P.O. Box
317 Dokki-Cairo 12311, Egypt

TEL: +20-2-3368095

FAX: +20-2-3385799

¢ Indonesia

PT. SUBUR SAKTI PUTERA

Graha Astri Aniela Angun, JI. Tanah
Abang ill/15, Jakarta 10160, Indonesia
TEL: +62-21-352-4828

FAX: +62-21-352-4831

e Israel

TECH-CENT LTD.

P. O. Box 43259 (Mailing Address),
Tel-Aviv 61430 Israel, Street Address:
Raul Valenberg 4 Ramat Haahayal, Tel-
Aviv 69710, israel

TEL: +972-36-478563

FAX: +972-36-478334

* Korea
ANRITSU CORPORATION, LTD.
8F HyunJuk Building, 832-41

Yeoksam-Dong, Kangnam-Ku, Seoul 135-
080

Korea

TEL: +82-2-553-6603

FAX: +82-2-553-6604

ANRITSU CORPORATION, LTD.

Room 1503, Dong-A Venture Tower 538-8
BongMyung-Dong, Yusong-Gu

Daejeon, 305-301

Korea

TEL: +82-42- 828-7783

FAX: +82-2-42-828-7785

* Kuwait

TAREQ COMPANY

P.O. Box 20506 Safat, 13066 Safat,
Kuwait

TEL: +965-431-0615

FAX: +965-431-4085

e Malaysia

O’'CONNOR’S ENGINEERING SDN BHD
3rd Floor Bangnan O'Connor, 13 Jalan
223, 46100 Petaling Jaya,

Selangor Darul Ehsan, Malaysia

TEL: +60-3-753-8400

FAX: +60-30-757-7871

e Morroco

SEDEL

24, 26, Bd, Resistance, Casablanca,
Morroco

TEL: +212-2-302444

FAX: +212-2-449311

* Nepal

BR INTERNATIONAL PVT. LTD.

P. O. Box 60, Tamrakar Comm. BIdg.,
Bhotebahal Kathmandu, Nepal

TEL: +977-1-224-706

FAX: +977-1-227-956

* New Zealand

NILSEN TECHNOLOGIES
(AUCKLAND OFFICE)

P. O. Box 9613, New market Unit 4,
Ambury Court, 1 Porters Ave, Eden
Terrace Auckland, New Zealand
TEL: +64-9-309-2464

FAX: +64-9-309-2968

NILSEN TECHNOLOGIES
(WELLINGTON OFFICE)

35 Ulric Street, Plimmerton Wellington,
New Zealand

TEL: +64-4-233-9116

FAX: +64-4-233-8366

e Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY L.L.C

P. O. Box 97, Wadi Al Kabir, Postal Code
117, Sultanate of Oman

TEL: +968-793741

FAX: +968-796158
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* Pakistan

AETCO

Zia Chambers, 25-Mcleod road, Lahore
54000, Pakistan

TEL: +92-42-7221716, 7311035

FAX: +92-42-7221456

SUPERIOR ELECTRONICS
ASSOCIATED

B-98 Block H, North Nasimabad,
Karachi-33, Pakistan

TEL: +92-21-613655

* Philippines

SALRITSU INTERNATIONAL TRADING
CORPORATION

5QB ODC International Plaza
Condominium. 219 Salcedo St., Legaspi
Village, Makati City 1229, Philippines
TEL: +632-816-2646, 893-8998

FAX: +632-815-0986

¢ Puerto Rico

CARIBBEAN DATA SYSTEM
636, San Patricio Ave. San Juan,
PR00920-4507, Puerto Rico
TEL: +1-787-774-6969

FAX: +1-787-774-6973

e Qatar

QATAR COMMUNICATIONS LTD.
P. O. Box 2481, Doha Qatar

TEL: +974-4-424347

FAX: +974-4-324777

* Saudi Arabia

A. RAJAB & A. SILSILAH & CO.

P. O. Box 203, Jeddah 21411, Saudi
Arabia

TEL: +966-2-6610006

FAX: +966-2-6610558

ELECTRONIC EQUIPMENT
MARKETING CO.

P. 0. Box 3750, Riyadh, 11481,
Saudi Arabia

TEL: +966-3-887-0218

FAX: +966-3-887-0268

* Singapore

ANRITSU PTE. LTD.

10, Hoe Chiang Road #07-01/02, Keppel
Towers, Singapore 089315

TEL: +65-6282-2400

FAX: +65-6282-2533

* South Africa

ETECSA (PTY) LTD.

12 Surrey Square Office Park, 330 Surrey
Avenue, Ferndale, 2194 Randburg,
South Africa (P. O. Box 4231 Randburg,
2125 South Africa)

TEL: +27-11-787-7200

FAX: +27-11-787-0446
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* Sri Lanka

INFOTECHS LIMITED

441, Alwitigala Mawatha, Colombo,
Sri Lanka

TEL: +94-1-598237

FAX: +94-1-598112

e Taiwan

ANRITSU COMPANY, INC.
(TAIPEI OFFICE)

7F, No. 316, Sec. 1, NeiHu Rd.,
Taipei 114, Taiwan

TEL: +886-2-8751-1816

FAX: +886-2-8751-1817

ANRITSU COMPANY, INC.
(HSINCHU OFFICE)

No. 21, Lane 23, Guandung Road,
Hsinchu 300, Taiwan

TEL: +886-3-563-6601, 6602, 6603
FAX: +886-3-564-5819

ANRITSU COMPANY, INC.
7F-3, N0.32, Lane 185, Sec. 2,
Chung Hua E. Rd., Tainan 701,
Taiwan

TEL: +886-6-290-7735

TEL: +886-6-290-3260

e Thailand

JASMINE TELECOM SYSTEMS CO.,
LTD.

200 Moo 4, 9th Floor, Chaengwatana
Road, Tambon Pakkret, Amphoe Pakkret,
Nonthaburi 11120, Thailand

TEL: +66-2-502-3240, 3000

FAX: +66-2-962-2521

¢ United Arab Emirates
UTMOST ELECTRONICS TRADING
L.L.C.

(ABU DHABI BRANCH)

P.O. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +971-2-6458909

FAX: +971-2-6458907

¢ Vietnam

SYSTEM & TECHNOLOGIES VETNAM
LTD.

Unit # B236, Binh Minh Hotel 27 Ly Thai
To Str Hanoi, Vietnam

TEL: +84-48.264.728

FAX: +84-49.344 111

* Zimbabwe

MARTWELL ELECTRONICS (PVT) LTD.
P.0. Box CH 857 Chisipite Harare,
Zimbabwe

TEL: +263-4-494928

FAX: +263-4-494927

e Japan

ANRITSU CORPORATION

1800 Onna, Atsugi-shi, Kanagawa,
243-8555, Japan

TEL: +81-46-223-1111

FAX: +81-46-296-1264
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

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

We’re here to make your life easier. How can we help you today? Vl ARTISAN




