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Errors in the Software V 5.0:

Funct. Charc. Frequency Shifting 2B1Q /
Measurements on LT/ So: ON

¢ An upstream activation with a TE over the SO-bus of the K1404 is only possible
once after switching on the K1404. Seldom there is shown no trace on the display.

Funct. Charc. Frequency Shifting 2B1Q /
Measurements on LT/ So: OFF

¢ Activating upstream with SO Bus : QUT leads in very seldom cases to a
suppression of the trace.

Funct. board 2B1Q L330 plus Funct. board Upg L.332

+ |t is only an operation with one functional test board in the K1404 possible. Doing
tests with the 2B1Q -Interface you have to pull out the U, Interface board L332.
Doing tests with the Uy Interface board L332 the Uysio-Interface board L330 can
left behind in the K1404.

Funct. Charc. Frequency Shifting Upg /
Measurements on NT / So: ON

« No upstream activation with the inbuild Sy-Interface is possible
¢ BER via the inbuild Sg-Interface is only possible with activation Loop 2.
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Write to:

Siemens AG

AUT 33V
KommunikationsmeBiechnik
Wernerwerkdamm 5
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Fax: (+49 30) 386 27934

Do you ...

wish to inform us on your ideas to this manual?
Please send your suggestions indicating
the order No. of this manual:

Siemens AG

AUT33E
KommunikationsmeBtechnik
Redaktion
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D-13623 Berlin

Fax: {(+49 30) 386 27934
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The product described in this manual complies with the statutory regulations on elsctromagnetic compatibilty of devices EMCY or the regulations of the
guidsling of the council from 02.05.1988 for adapiation of the siatulory regulalions of the membser countries on slectromagnstic compatibility of devices
(B9/3RE/EEC).
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ISDN-U-Analyzer K1404 About K1404

1 About K1404

The ISDN-U-Analyzer K1404 by Siemens is a measuring device which allows you to
perform measurements at the ISDN-U interface. You can activate beth the ISDN
component Network Terminator (NT) and the ISDN component Line Terminator
{LT), and observe the operation set-up of layer 1.

It is possible to measure the elactrical characteristics as well as the power feeding
behaviour of the ISDN components. Functional tests and jitter measurements can
also be carried out.

K1404 offers all test optiohs defined by the CCITT G961, ANSI T1.601, ETSI ETR
080 and FTZ 1TR220 guidelines.

ISDN-U-Analyzer K1404 is a compact test set which combines in a single unit all
the modules, signals, auxiliary signais and analyzers required for performing meas-
urement tasks. The functions of the individual modules of the K1404 are coordinated
by means of a powerful processor. Each module ist controlled by its own microcom-
puter and is suited for a number of different measuring tasks.

K1404 features a buili-in, compiete selective measuring station with a frequency
range of 500 Hz to 1 MHz. An exact analysis of the power spectrum density of the U
signals is possible via selectable bandwidths (25 Hz or 2 kHz). The selective meas-
uring device also supports the device-internal measuring bridges which are neces-
sary for the determination of return loss and longitudinal unbalance at the U inter-
face.

The transmission quality during operation can be determined via the display of a
pseudo random signal. The display of specific bit errors is of course possible In ad-
dition, power feeding characteristics may be analyzed using extensive variation pos-
sibilities.

The following table illusirates which measurements can be performed with ISDN-U-
Analyzer K1404 in conjunction with the ISDN components NT and LT:

Measurements of electrical characteristics

Return loss NT LT
Longitudinal unbalance NT LT
Longitudinat cutput voltage NT LT
Power spectral density NT LT
Total power NT LT
Noise voltage NT LT
Power feeding iests

Power consumption NT

Power condition LT
Switch-on test NT

Functional {ests

Activation/Deactivation NT LT
Bit error measurement NT LT
Clock accuracy NT LT
Jitter measurement NT

C73000-B6076-C173 1-1
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ISON-U-Analyzer K1404

You may operate the ISDN-U-Analyzer K1404 either locally via meny or via remote
control. An infrared touch-panel and a clearly structured menu guidance allow for
easy operation in all measuring tasks. Functions and parameter settings are se-
tected hy simply touching the selection windows on the display.

The electroluminiscent display with 256x512 inage points allows you to display the
results in either graphic or alphanumeric form. In the case of a graphic display, you
can fade in folerance tines. The measured resulis are evaluated such that no further
processing is required. The displayed result sfructures can be printed and thus
documented.

Remote control of the ISDN-U-Analyzer K1404 is effected via the built-in 1EC bus
(IEEE 488.2).

Due to its low total weight and its compact dimensions, the K1404 is easy {o trans-
port. A special transport case is avaitabie for safe transport.

1-2
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ISDN-U-Anaiyzer K1404 About K1404

1.1 About this manual

The present user manual contains a description of the ISDN-U-Analyzer K1404 as
well as operating instructions for this device. Knowledge of the technical applications
is prereguisite.

The introductory section which you are reading at present iniroduces the most im-
portant features of K1404. Please make sure to note the safety information at the
end of this introduction.

Section 2, *Device Description® describes the hardware of the K1404. In section 3
"Start-up Preparations" you will learn how to make K1404 ready for use. Chapter 4
"Basic Functions" introduces the operating unit of K1404; i also tells you how meas-
ured results are loaded or saved.

Sections 5 through 8 infroduce the various measuring modes that are possible with
the K1404. Here, the relevant parameter settings for each measuring mode as well
as the corresponding test set-ups and result structures are described.

Section 9, *Remote Control Operation" will tell you how o operate the K1404 via
commands.

In the "Appendix" you will find the technical data of the K1404 and the installation of
the V.24 printer interface is described. Here, you will also find a listing of the service
offer as well as maintenance information.

The present manual uses the following graphical conventions:

"Messages”
from the system are given in quotes.

Font Courier
indicates menus, commands and parameters.

The arrow head ()
indicates instructions which are to be carried out.

Furthermore, the following symbols are used in the manuak:

@ Additional information.

This information may be useful 1o you.

Warning!

This note is for your own safety and must be observed.

C73000-B6076-C173 1-3
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ISDUN-U-Analyzer K1404

1.2

Safety information

The ISDN-U-Analyzer K1404 has been constructed and tested in accordance with
IEC Publication 348, Safety Provisions for Electronic Measuring Equipment, and has
feft the factory in a perfectly safe condition. In order to maintain optimum safety and
ensure hazard-free operation, the user must comply with the notes and warnings
contained in these instructions.

Transport the device only in its original packing or by using the transport case
specially recommended for the K1404, This will protect the device against
shocks.

The K1404 is exclusively intended for indoor use. Condensation may occur when
the unit is brought to its site of operation from a cold environment. Operation is
only permissible with an absolutely dry unit after its temperature has adjusted to
the environment.

Before implementing and operating the K1404 make sure that the envircnmental
conditions are compiied with. The environmental conditions are listed under the
heading "Technical Data” in the Appendix.

Before switching on the device make sure that the preset operating voitage of the
device corresponds o the admissible line voltage.

Make sure that replacement fuses are of the specified type and rating: Use
3.15A/250 V (type T) fuses.

The power piug must only be fitted into an earthed socket. Do not cancel the
protective effect by using an extension cabie without a protective earth conduc-
for.

Make sure that the ventilation slots on the rear and top of the device are not cov-
ered.

The unit can become dangerous if the protective earth conductor is loosened and
whenever the protective earth conductor is interrupted either inside or outside the
unit. Do not interrupt the protective earth conductor intentionally. Particular cau-
tion is also imperative when the proiective earth connector is to be disconnected.
When opening covers or removing parts, remember that live paris may be ex-
posed if the unit is connected.

Connection points may also be live. Disconnect the unit from all voliage sources
prior to adiustment, maintenance, repair or when replacing parts. If such work on
Hve and open units cannot be avoided, it should only be performed by gualified
staff familiar with the hazard involved.

All modules contain electro-sensitive components. Please note the necessary
precautions and ESD safety measures:

A
A.A

1-4
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About K1404

Danger!

Device-internal ground and the housing are connected with the protective
ground. Voltages of up to 120 V DC may be present at the measuring sock-
ets U at the front side and between the measuring sockets U and the sock-
ets U1 and U2 at the rear of the device.

Safety sockets serve as protection against unintentional contact with these
voltages.

Warning!

When electrical devices are in operation certain paris of these device are
live. Non-observance of the above precautions may therefore lead to severe
physical injuries or to serious material damage.

Only qualified staff may handie this device or work in iis vicinity. This staff
must be thoroughly familiar with all the warnings, safety and maintenance
information contained in these instructions. Faultless and safe operation of
the device presupposes proper transport, proper storage, setup and
mounting as well as careful handling and servicing.

C73000-B6076-C173
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ISDN-U-Anaiyzer K1404 Device description

2 Device description

The ISDN-U-Analyzer K1404 consists of a basic unit, several analysis modules
which can be applied in various combinations, the CPU main processor, as well as

the operating unit and the power supply unit. Owing to its modular design, K1404
may be individuatly fitted for its infended use.

C73000-B6076-C173 2-1




Device descrpion ISLIN-U-Analyzer K1404

2.1

Basic unit

The basic unit consists of the housing and the base plaie. The following electrical
components are mounted to the housing.

Housing

*  Combination filter/Switch W73041-E5500-K1: It includes mains socket, mains fi-
ter, mains switch and fuses, Mains switch and fuses affect both poles (phase and
directly earthed conductor). The housing is earthed (central earthable point) d-
rectly via the mains socket. Bowden cable connects the tracer on the front panel
with the mains switch of the combination filter.

+  Switched-mode power supply W43048-A2001: The power suppiy unit (primary
side) and combination filter are directly connected via two lines (blue/black). A
yelfow/green line connects the switched-mode power supply unit to the central
earthing point

»  Basic wiring C73249-A11-L37: Cable bundles with self-arresting plug-in connec-
tors conduct the direct voltages of the power supply unit to the baseplate.

+  Fan 073249-A11-B11: Corresponding piug-in contacts are located on the base-
piate.

» Earthing socket in the front area: The socket is connected to the central earthing
peint.

*  Power board C73248-A11-1.111: For reasons of heat discharge, this modute is
mounted near the fan on the cover of the power supply unit. The moduie
C73249-A11-L110 {feeding conditions) is electrically connected via a cable bun-
dle with self-arresting plug-in connectors.

*  Operating unit C73249-A11-L13: The operating unit is connected to the module
C73249-A11-1.12 (Main-CPU) via twe plug-in band cables.

Baseplate

The baseplate C73249-A11-L37 can support a maximum of eight modules. Slots for
the following modules are available:

Measuring panel module (C73249-A11-131) Slot 1
Analogt module (C73249-A11-L80) Slot 2
{Reserve) Slot 3
2B1Q module for functional tests (C73249-A11-1.330) Slot 4
483T module for functional tests (C73249-A11-L331) Slot 5
Jitter module (C73248-A11-1.30) Slot s
Module for power feeding test (C73249-A11-L110) Slot 7
Main CPU (C73249-A11-L12) Slot 8

The main function of the baseplate is the electrical network (dafa bus, power suppty,
signal-branching etc.} of the above-menticned modules. The baseplate also sup-
ports and connects the measuring device sockets at the front of the K1404, i.e. the
U sockets, EXTERNAL LINE sockets and BNC sockets B-IN, B-OUT, CLK and FSC,
to the corresponding modules.

2-2
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Electrical network of the modules on the baseplate

Between the module Power Feeding Tests and the *U" sockets is the feeding choke.
The choke can be bridged via a relay for analyses of loading and feeding behaviour.

- Feeding .
SRR

Measumg panei
o L3_1'--'- :

Fig. 2.2:

Power Feedmg Conneca‘fon

The U interface is especially protected. Safety sockets protect against contact with
the high feeding voltages. High-quality coupling capacitors protect sensitive paris of
the measuring device against the supply voltage.

Voltage arresters (230V) placed directly at the U sockets and arresters (90V) placed
affer the coupling capacitors divert high voltage peaks to the housing {earth poten-
tial). In the event of a power failure (in the range of the measuring device) a
monostable relay automatically cuts off the measuring device K1404 from the U in-

terface.

C73000-B8076-C173
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2.2

2.2.1

Modules

The following components are available for use with K1404: measuring panel mod-
ule, anaiog1 modite, modules 2B1Q, 4B3T and Up for functional tests, jitter module,
modute for power feeding tests and the main processor unit. A description of these
components is given below.

@ Only two of the modules 2B1Q, 4B3T and Up can be plugged in simultane-
ously.

Measuring panel moduie

The measuring panel module connects among others the U measuring socket (U
interface) to the following modules: Analogt, 2B1Q and 4B3T modules for functional
tests, module for power feeding as well as jitter module. In addition, the measuring
signals for the following modules are conditioned such by attenuators, decoupling
amplifiers and fitters that a reliable analysis of the measuring signal can be carried
out. Measuring bridges determine exact measured values for the evaluation of return
toss and unbalance of the device under test.

i option S

[Phase jitar ...
A Longitudinal dsifu?:;ing
Unbalance |- Ll phase fitter
RPN S R I Rt s . Sl A R S ol
(RN ¥ SRS e P—— - Svfrgtchp.anel e - - 330
| Basicwidng o R Ho FERIEs B S ntartace .
...Meaéur_n:mb'nt o L . §
U socket Attenuration |—

Measuring | :
head

Measuring
head

ey

Soops)

High pass B

'.:'::nrflnda_:le' L37 S = : -

. Baseplate . 0] IRt
i iDeviea sockets U T S
.o, for an artificialfine 2o

Fig. 2.3: Design of the device

The switch panel which consists exclusively of relays is laid out across the plug-in
module. The part of the switch panel directly next to the U interface as well as the
corresponding trigger circuit are isolated against device-internal ground and earth
potential. Symmetrical attenualors that can be switched between 135 and 150 Q are

built into this part, too.

C73000-86076-C173




ISUN-U-Analyzer K1404 LJevice descripton

The switch panel also makes it possible to icop through external measurement aids
(e.g. artificial lines) in the preset measuring system of the K1404. The measuring
bridge, a differential transformer, may be used for the measurement of return loss
and unbalance via the switchable measuring system.

When measuring return loss, an internat resistance reference is compared {o the
impedance of the device under test. The transmitter of the 180 module (Analog 1)
feeds the differential transformer via a wide-band driver amplifier. A further trans-
mitter decouples the bridge voltage proportional 1o return loss, so that the subse-
guent L80 module can carry cut the evaluation.

Device

NT/LT

Analog1
-| Transmitter
LR Analog
AR Receiver
i Re_fe'r:e:nqé : =
: Z_N M
Fig. 2.4: Principle of return loss measurement

YAEYAY
v+ Zx

Formula: dr = ZO-ig{

When measuring longitudinal unbalance, the device under test is applied to the
primary side of the high symmetry differential transformer. The transmission signal is
fed via the center tap. The secondary winding decouples the measuring voltage, a
measure for unbalance, so that the L80 module (Analegl) can carry out the evalua-
tion.

Anaiogt

Transmitter

Anaiogl

Receiver

Fig. 2.5: Principle of longitudinal unbalance measuremernt

U

Formula: dy =20+ 1g|—
U,
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The L80 module carries out the power spectrum density analysis of the U inter-
face components. The "measuring head", however, is located on the measuring
panel near the U measuring sockets. it consists of a voltage divider, a differential
amplifier and a driver stage. The differential amplifier converts the symmetrical input
signat of the U interface to a coaxial output signal. A high pass which is switchable in
the measuring branch increases the measurement dynamics and thus the accuracy
of the measured results.

Connectable measuring outputs offer options for monitoring for external measuring
devices. For example, the signal can be observed during operation simultaneously
before and after a looped through attenuation or & looped-through artificial line using
any standard 2-channel oscilloscope. For this purpose, the measuring pane! fea-
tures a second measuring head as well as the output sockets SCOPE1 and
SCOPE2 (BNC /50 Q).

2-6
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ISDN-U-Analyzer K1404 Device description

222 Module Analog1

The module Analog? (C73249-A11-L.80) together with the measuring panel module
permits the measurement of longitudinal unbatance, return loss, longitudinal output
attenuation, power spectrum density and total power at the U Interface of ISDN LTs
and NTs as defined in ETS!| ETR 080 and ANSI T1.601.

The plug-in moduie contains three function blocks. The first function block contains a
selective voltimeter (level meter) for the frequency range 1 kMz to 1 MMz, The sec-
ond function block contains a tracking signal generator (level source) with an output
frequency of 1 kHz to 1 MHz. The third function block contains a single-loop synthe-
sizer and the frequency conditioner for conversion of the frequency in the receiver
and transmitter. The function biocks are conirolled by a processor on the module
which alsc handles data transfer and the processing of measured vaiues.

SR 5 B0 M - 3,5 Mz

Synthesizer
and
Frequency conditioner

;e [ evel meter < Level Sl obesai
> transmitter DS

D2eX

Measuringpanel

=5
o
g
g
e
= - trafsm-signal far
- ilevel control
1z - MHz

: 24 j:: ._::C_pu RN
Fig. 2.6: Block diagram
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Device description ISDN-U-Analyzer K1404

The level meter operates according to the heterodyne principle. The signal from the
measuring panel is matched in & preamplifier with multi-stage 12-dB level dividers to
the input of the first mixer and boosted to a frequency of 2.5 MHz. The signal is
mixed down to 10 kHz by means of two further conversions and limited in this fre-
guency range to a bandwidth of 25 Hz by a switchable mechanical bandpass. The
bandwidth of 2 kHz is realized via a mechanical filter in the 455 kHz intermediate
frequency and a coil filter in the 10 kHz intermediate frequency. The signal is then
ampified by an amplifier adjustable in steps of 6dB, rectified linearly into a quasi-rms
value and then evaluated by a 12-bit A/D converter. The result from the setting of
the level divider, the adjustable amplifier, and the evaluation by the A/D converter is
processed in the module processor according to the application and transferred to-
gether with the frequency information to the main processor for cutput on the dis-

play.

The level transmitter operates as a beat-frequency transmitter with a signal fre-
quency of 2.5 MHz and a mixed frequency of 2.5 to 3.5 MHz and serves as the sig-
nal source for return loss and longitudinal balance measurements. Its output fre-
quency of 2 kHz to 1 MHz is amplified and applied to the measuring panei as the
signal source for the return loss and longitudinal balance measurements. To regu-
late the amplitude, the transmitted signal is rectified linearly and applied via a com-
parator to the control transistor in the 2.5-MHz signal path. The transmitted leve! is
set on the comparator by a D/A converter according to a seipoint/actual-vaiue com-
parison 1o the level appropriate for the application.

Synthesizer and frequency conditioner: The 2 kHz reference frequency of the
synthesizer is derived from a temperature-compensated 5 MHz crystal oscillater and
boosted in a PLL to a frequency of 100 MHz to 140 MHz. The boosted freguency of
the single-loop synthesizer is divided in the transmitter and receiver mixer into 2.5
MHz to 3.5 MHz for frequency conversion. A 50 Hz division at the converters is de-
rived from the 2 kHz division in the upper frequency range (100 MHz to 140 MHz).
The fine resolution of 1 Hz is achieved by pulling a temperature-compensated 5-
MHz crystal oscillator. The pulling is monitored by a frequency counter. The signal
frequency of the transmitter and the third conversion frequency of the receiver are
derived from this oscillator by frequency division and mixing. Ancther oscillator,
whose frequency is derived via a PLL from the 5 MHz crystal oscillator, is used as
the basis for the mixing frequency of the second mixer.

The module processor controls the three function blocks, evaluates the results,
processes these, and delivers the result to the main processor via a FIFO interface.
The main processor transfers the information required for the respective application
to the module processor via the same interface. In addiion o the interface to the
main processor, the module processor has ancther V.24 interface for test purposes.

2-8
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2.2.3

Module 2B1Q for functional tests

The medule 2B1Q carries out the functional tests (C73249-A11-L330). #ts main
function is providing ar: ISDN U interface for the line code 2B1Q. The moduie forms
the counterpart to each device under test, operating efther as LT or as NT. in addi-
tion, the module provides the precondition to read data in and out of the B channels
(B1, B2 or (B1+B2). In this way it is possible {o recognize and evaluate errors of the
components {0 be tested when transmitting data. it is also possible to monitor the
monitor and the B+ channel by reading out the data content.

@ Functional tests may be performed with different combinations of modules:
sither 2B1Q or 4B3T or Up or 2B1Q and 4B3T or 2B1Q and Up or 4B3T
and Up.

The plug-in module includes a complete LT {without feeding), switchable to NT'
{without load), a clock conditioning, a B /D channel multiptexer, a modified Sg inter-
face and a module processor.

Me;uu}ing e
~patel

T} decpling inblt

g 2.7: Biock diagram of the Functional Tests module

The LT / NT consists of an 1SDN Communication Controller (ICC), an ISDN Echo
Cancelier IEC), a termination set (hybrid junction) and a symmetrical U transmiter.

The [EC-Q (PEP 2091) is controlled by the ICC (PEP 2070}, the commands {enable,
activate, deactivate, test loops etc.) are transmitted to the 1CC via the module proc-
essor. Communication between the ICC and the IEC takes place via the ISDN ori-
entad modular interface (1OM interface).

The 1OM interface is a four-wire interface with the following signals:

- FSC Framesync (IOM frame clock 8 kHz}

- DCL Dataclock: (512 kHz = double bit clock)
- BIN Data tnput: {stepping rate: 256 kBit/s)

- DOUT Data Quiput:  (stepping rate: 256 kBit/s)

C73000-B6076-C173 2-9




Levice description ISDN-U-Analyzer K1404

The transmission and reception signals of layer 1, which are separated at the IEC,
are merged by & termination set and conducted via the symmetrical transmitter to
the U interface. The U interface of the module is connected to the U sockets at the
front of the K1404 via the measuring panel and the basic wiring (here the power
feeding or the load are also connected). With the aid of a decoupling amplifier, a
further termination set and a second fransmiiter, the fransmission signal of the IEC
is fed separately to the measuring panel and can be observed via an oscilloscope
output.

Clock conditioning can be divided into three main groups: master clock genera-
tion, super framemarker generation and super framemarker recognition. The master
clock of 15.36 MHz is generated by an LC oscillator which is synchronized via a PLL
1o a reference clock of 1.28 MHz. The reference clock of 1.28 MHz is gained with the
aid of a direct digital synthesis (DDS) from an crystal osciliator. There is also the
possibility to synchronize the reference clock of 1.28 MHz using another PLL to a
system clock of 2.048 MHz or 1.536 MHz.

When the IEC-Q is used as LT, a super framemarker can be impressed on its IOM
interface. This is used on the module to have the super framemarker available as a
trigger signal {U frame trigger). The super framemarker is generated in the super
framemarker generation.

When the IEC-Q is used as NT, the super framemarker received on the U side can
be cutput to the 1OM interface. To maintain the super framemarker as trigger signal
even in this operating mode, the super framemarker must be detected with the aid of
the super framemarker recognition.

The U clock (80 kMz), which is also available as trigger signal, as weii as the IOM
clock DCL (512 kHz) and the 1OM frame clock FSC (8 kHz) are also derived from
the master clock.

B/D channel multiplexer: The coupling and decoupling of the B channel data, the
monitor information and the D channel and command/indicate data are carried cut
via the IOM interface.

Coupling and decoupling of the data is realised with four shift registers each to ad-
just the stepping rate of 64 Bii/s or 128 Bit/s to the 256 kBil/s of the IOM. The shift
registers are controlled via an EPLD. Data determined for the B channels are gener-
ated by an infernal PN generator. External data via the B-IN socket at the front can
also be interconnected.

in return, the read-out B channel data can be distributed to the internal bit error
counter or 1o the B-OUT socket for an external analysis. The frame and synchroni-
zation clock (FSC) and the data clock (CLK} are present at the corresponding sock-
ets as a reference.

Modified Sg interface: This interface consists of the ISAC-S (PEP 2088} modute
and two symmetrical Sg transmitiers as well as one ICC. The interface operates lo-
cally fed in the TE mode without load, and in the NT mode without feeding The
ISAC-S receives the commands via the module processor.

in additon, the receiver input of the Sg interface can be switched over for phase jitter
measurements via a relay at the corresponding output.

The module processor assures the control and communication of the individual
components among each other, evaiuates the measured resuits, processes these
and sends the result via a FIFO interface 1o the main processor. This interface is
also used to transmit information required for each measuring task to the module
processor. Beside the FIFO interface to the main processor, the module processor
also provides a V.24 interface for testing purposes.
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2.2.4

Module 4B3T for functional tests

The module 4B3T carries out the functional tests ({C73249-A11-1.331). Its main func-
tion is providing an ISDN U interface for the line code 4B3T. The module forms the
counterpart to each device under test operating either as LT or as NT. In addition,
the module provides the preconditicn to read data in and out of the B channels (B1,
B2 or (B1+B2). In this way it is possible to recognize and evaluate errors of the
components to be tested when transmitiing data. It is also possible to monitor the
monitor and the B« channel by reading out the data content.

@ Functional tests may be performed with different combinations of modules:
either 2B1Q or 4B37T or Up or 2B1Q and 4B3T or 2B1Q and Up or 4B3T
and Up.

The plug-in module includes a complete LT {without feeding), swiichable to NT
(without toad), a clock conditioning, & B/D channel muiltiplexer, a modified Sg inter-
face and a module processor.
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Fig. 2.8 Biock diagram of the module Functional Tests

The LT / NT consists of an ISDN Communication Controlier (ICC), an ISDN Echo
Canceller (IEC), a termination set, the hybrid junction and a symmetrical U trans-
mitter.
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The iEC-T (PEP 2091/PEP 20902) is controlled by the ICC (PEP 2070), the com-
mands {enable, activate, deactivate, test loops etc.) are transmitted to the ICC via
the module processor. Communication between the ICC and the |IEC takes place via
the ISDN oriented modular interface {{OM interface).

The IOM interface is a four-wire interface with the following signals:

- FSC Framesync
-~ DCL Datactock:

- DIN Data Input:
- DOUT Data Output:

tOM frame clock 8 kHz)
512 kiHz = double bit ciock)
stepping rate: 256 kBit/s)
stepping rate: 256 kBit/s)

P

The transmission and reception signals of layer 1, which are separated at the |EC,
are merged by a termination set and conducted via the symmetrical transmitter to
the U interface. The U interface of the module is connected to the U sockets at the
front of the K1404 via the measuring panel and the basic witing (here the power
feeding or the load are also connected). With the aid of a decoupling amplitier, a
further termination set and a second transmitter, the transmission signal of the IEC
is fed separately to the measuring panel and can be observed via an oscilloscope
output.

Clock conditioning mainly consists of the master clock generation.The master
clock of 15.36 MHz is generated by an LC osciliator which is synchronized via a PLL
to a reference clock of 1.28 MHz. The reference clock of 1.28 MHz is gained with the
aid of a direct digital synthesis (DDS) from an crystal oscillator. There is also the
possibility fo synchronize the reference clock of 1.28 MMz using another PLL to a
system clock of 2.048 MHz or 1.536 Mhz. The U frame trigger signal (1 kHz) is gen-
erated in the |OM clock (DLC). The U clock (120 kHz), which is alsc available as
trigger signal, as well as the |OM clock DCL (512 kHz) and the IOM frame clock FSC
(8 kHz) are also derived from the master clock.

B/D channel multiplexer: The coupling and decoupling of the B channel data, the
monitor information and the D channel and command/indicate data are carried out
via the IOM interface.

Coupling and decoupling of the data is realised with four shift registers each to ad-
just the stepping rate of 64 Bit/s or 128 Bit/s to the 256 kBit/s of the IOM. The shift
registers are controlled via an EPLD. Data determined for the B channels are gener-
ated by an internal PN generator. External data via the B-IN socket at the front can
also be interconnected.

In return, the read-out B channel data can be distributed to the internal bit error
counter or to the B-OUT socket for an external analysis. The frame and synchroni-
zation clock (FSC) and the data clock CLK) are present at the corresponding sock-
ets as a reference.

Modified Sp interface:This interface consists of the ISAC-S (PEP 2086) module
and two symmetrical Sq transmitters The interface operates locally fed in the Tk
mode without load, and in the NT mode without feeding The ISAC-S receives the
commands via the module processor,

2-12 C73000-B6076-C173
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2.2.5

fn additon, the receiver input of the Sq interface can be switched over for phase jitter
measurements via a relay at the corresponding output.

The module processor assures the control and communication of the individual
components among each other, evaluates the measured results, processes these
and sends the result via a FIFO interface to the main processor. This interface is
also used to transmit information required for each measuring task to the module
processor. Beside the FIFO interface to the main processor, the module processor
aiso provides a V.24 interface for testing purposes.

Module U_ for functional tests

The module U, carries out the functional tests {C73249-A11-L332). Its main function
is providing an ISDN U interface for a full duplex transmission with a time-division
multiplex transposed band mode (ping pong}. The module forms the counterpart to
each device under test operating either as LT or as NT. In addition, the module pro-
vides the precondition to read data in and out of the B channels (B1, B2 or (B1+B2).
In this way it is possible fo recognize and evaluate errors of the components to be
tested when transmitting data. It is also possible to monitor the monitor and the Bx
channet by reading out the data content.

@ Functional tests may be performed with different combinations of modules:
either 2B1Q or 4B3T or U, or 2B1Q and 4B3T, or 2B1Q and U, or 4B3T
and U,

The phig-in module includes a complete LT (without feeding), switchable to NT
(without load), a clock conditioning, a B/D channel multiplexer, a modified Sg inter-
face and a module processor.
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Fig. 2.9: Block diagram of the module Functional Tests
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The LT / NT consists of an ISDN Communication Controller {ICC), an ISDN Burst
Tranceiver Circuit (IBC) and a symmetrical U transmitter.

The IBC (PEP 2095) is controlled by the ICC {PEP 2070), the commands (enable,
activate, deactivate, test loops efc.} are transmitied to the ICC via the module proc-
essor. Communication between the ICC and the IBC takes place via the ISDN ori-
ented modular inferface (IOM interface).

The IOM interface is a four-wire interface with the following signals:

- FSC Framesync {IOM frame clock 8 kHz)

- DCL Dataclock: {512 kHz = double bit clock)
—~ DIN Data Input: {stepping rate; 256 kBit/s)
- DOUT Data Output:  (stepping rate: 256 kBi/s)

The transmitting channet as well as the receiving channet of the IBC are connected
to a symmetrical transmitter, whose secondary side is the U interface. The U inter-
face of the module is connected to the U sockets at the front of the K1404 via the
measuring panel and the basic wiring (here the power feeding or the load are also
connected),

Cleck conditioning mainly consists of the master clock generation. The master
ctock of 15.36 MHz is generated by an LC oscillator which is synchronized via a PLL
1o a reference clock of 1.28 MHz. The reference clock of 1.28 Mz is gained with the
aid of a direct digital synthesis (DDS) from an crystal oscillator. There is also the
possibility to synchronize the reference clock of 1.28 MHz using ancther PLL to a
system clock of 2.048 MHz or 1.536 Mhz. The U frame trigger signal (1 kHz) is gen-
erated in the IOM clock {DLC). The U clock {120 kHz), which is also available as
trigger signal, as well as the IOM clock DCL (512 kHz) and the IOM frame clock FSC
{8 kHz) are also derived from the master clock.

B/ channel muitiplexer: The coupling and decoupling of the B channel data, the
monitor information and the D channel and command/indicate data are carried out
via the |OM interface.

Ceupling and decoupling of the data is realised with four shift registers each to ad-
just the stepping rate of 64 Bit/s or 128 Bit/s to the 256 kBit/s of the IOM. The shift
registers are controlled via an EPLD. Data determined for the B channels are gener-
ated by an internal PN generator. External data via the B-IN socket at the front can
also be interconnected.

in return, the read-cut B channel data can be distributed to the internal bit error
counter or to the B-OUT socket for an external analysis. The frame and synchroni-
zation clock (FSC) and the data clock (CLK) are present at the corresponding sock-
ets as a reference.

Modified Sg interface:This interface consists of the ISAC-8 (PEP 2088} module
and two symmetrical Sq transmitters. The interface operates locally fed in the TE
mode without load, and ir the NT mode without feeding. The ISAC-S receives the
commands via the module processor.

In additon, the receiver input of the Sg interface can be switched over for phase jitter
measurements via a relay at the corresponding output.
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The module processor assures the confrol and communication of the individual
componenis among each other, evaluates the measured resuits, processes these
and sends the result via a FIFQ interface to the main processor. This interface is
also used to transmit information required for each measuring task to the module
processor, Beside the FIFO interface to the main processor, the module processor
aiso provides a V.24 interface for testing purposes.

2.2.6 Jitter Module

The jitter module allows you to measure the jitter or the jiter sensitivity of an NT.
Measurements as defined in the guidelines ETSI ETH 080 and ANSI T1.601 can be
performed via this module. These measurements can be carried out at the S0 inter-
face, at the 512 kHz, 256 kHz and 80 kHz clock signals respectively. They can also
be carried out directly at the U interface by using a measuring extension (jitterbox).

The jitter modute is an option which is not part of the standard fitting of

K1404. The jitter measurement can only be carried out when the jitter mod-
ute is implemented. The location for the jitter module is provided by slot 8 on
the baseplate,

The medute contains two function blocks: One function block contains a phase jitter
meter which evaluates the jitter on the basis of peak or effective values and displays
frequency portions spectrally (FFT analysis). The second function block can jitter the
U signal generated by K1404 for both deviation and frequency.
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Jitter generator: A crystal-controfied 15.36 MHz clock provided by the U interface
module is split into a frequency of 80 kHz or 320 kHz and is modulated in a phase
modulator with a jitter frequency ranging from 0.1 to 20 kHz. The phase-modulated
output signal of the phase modulator is boosted in a PLL to a frequency of
15.36 MHz. In the U interface module the clock for the transmitted signal at the U
interface is derived from this phase-modulated clock:
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Jitter meter; The signal present at the data input is demodulated in a phase de-
modulator on the basis of a clock signal derived from the U clock. For the purpose of
peak and effective value display the demodulated signat is limited in its bandwidth by
switchable high- and low-pass filters. Following analog digital transformation, the
signal is transmitted to the RMS module. For the power spectral density analysis,
the demodulated signal is transmitted o the RMS module without a bandwidth lim:-
tation, foliowing an analog digital transformation.
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2.2.7

Module for power feeding tests

The test unit consists of two modules, the power-generating unit (C73249-A11-
L.111) and the actual test module {C73249-A11-L110). The test unit measures the
feeding characteristics of NT or LT in accordance with guideline FTZ-1TR211 of the
Deutsche TELEKOM and the international guideline ANSI T1.601. The measure-
ments take place at the floating, balanced-to-earth NT power supply or the LT
source. For this reason, the module processor and all test components are flaating.

Power feeding module L111
The power feeding module L.111 consists of the following components

-~ Low-pass filter and ampilifier
- Power amplifier

- Transmitier

- Voltage sources U1 + U2

-~ Current sink

- Voltage supply for 110

A square-wave signal with a low frequency (17 kHz) is applied to a power amplifier
stage following amplification and filtering. The power amplifier is connected as a
push-pull stage and deiivers the primary current required for the transmitter. lis gain
is fixed internally to 20 dB. The various voltages are derived on the secondary side
of the transmitter (U0 basic voltage, supply voltages for the floating circuit compo-
nents). The UQ basic voltage is connected to the actual test module L110 via two
controllable voltage sources.
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Fig 2.10: Block diagram of the power feeding module (L.111)
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Test module L110
The test module L110 consists of the following components

- Measuring and relay panels
~ Input amplifier

- A/D converter

-~ Controller

- CGPU

~  FIFQ interface

The test unit is used for the following types of measurermnent:

- Power consumpiion at the NT
- Start-up test at the NT
- UKO voltage for all types of measurement
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Fig. 2.11: Block diagrarm FPower Feeding modute (L110)

The voitage paths of the two voliage sources required for the supply and measure-
ment of the U interface are combined on the relay panel. Bistable and monostabie
relays are used. The relays are activated via the module processor.

On the measuting panel, the ranges for current measurement/limitation are set by
the connection / paratiel connection of various precision resistors. Various series re-
sistors can be connected additionatly. The measuring paths are switched through via
relays, the coupling {0 the instrument amplifier is made via FET switches.

The input amplifier has a solid gain (v=5.48). The measured values are transmitted
1o an operational amplifier with programmable gain (vi= 1, 2, 4, 8, 16) via FET mui-
tiplexers. The subsequent 12-bit A/D converter converts the analog voltage to a
digital value.
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The following cafculation for the current measuring range results from the precision
resistors of the measuring panel and the programmable gains of the input amplifier:

Uﬂ'ef

L R, *V*Vi
lwax  Maximum current
Uper : Reference for ADC: 3V
R . Precision resistor
vV : Gain of input amplifier (V=5.48)
V4 . Gain of first operational amplifier AD526

Current measuring range 0..100 mA
Ry - 38Q

V1i=1 imax= 142 mA

Current measuring range 0..50 mA
B 3.8Q

V1=2 ;max = 71 mA

Current measuring range 0..10 mA

Ry Precision resistor: 10 Q

Vi=4 imax = 13.6 mA

Current measuring range 0..2000 uA

Ry Precision resistor: 10 Q

Vi=186 Ema)( = 3400 uA

Current measuring range 0..500 pA

R - precision resistor: 250 Q

Vi=4 Imax = 540 pA

The inputs are protected against overvoltages by protective diodes.

A 12-bit converter with 2 max. sampling rate of 106 kHz (as a result of CPU cycle
times) and an input voltage window of + 3 V is used as A/D converter. Via this con-
verier, the measured signals, e.g. the current and voltage from devices under test or
internal signal variables are digitized and processed further by the CPU.

Two regulated voltage scurces and one regulated current sink are present on the
power module L111. Part of this regulation is present on the module L110. The
voltage (current) o be regulated is determined via the instrument amplifier and A/D
converter, the controlled magnitude is calculated from this and put into the control
locop via control devices.
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An Intel processor type 80C32 is used. This CPU controls the relay panel, meas-
uring panel, input amplifier and trigger circuit. B evaluates the results, processes
them and transmiis the result via the serial interface to the main processor. The
main processor passes on the information required for the respective measurement
to the moduie processor via the same interface. The serial interface of the CPU can
also be used directly for test purposes.

The parallel data bus (D0..7) with the control lines (/RD, WR, /CS, A1) of the main
processor is connected to the USART modute. The clock for the serial interface is
generated by an oscillator/divider. The required transmission rate can be set using

jumpers.

X220 = 9800 Bd
X221 = 4800 Bd
X222 = 2400 Bd
X223 = 1200 Bd

£

i

A fixed rate of 1200 Bd is preset at the factory. The other baud rates are exclusively
retevant for servicing purposes.

The optocouplers provide electrical isolation petween the main processor and the
module processor.

An external direct voltage source can be connected &t the 4.5 mm sockets Ui{+} /
U2(-) for the power feeding of terminals. To do this, external feeding needs to be
selected in the menu. The sockets in the measurement "Power Consumption” can
also be used for voltage measurement.

Max. input level  Ugmax = 120V VDC
{+) = red
{-) = black

There is no overload protection for either the device under test or the source when
external feeding is used. Through-connection is effected directiy to the device under
test by means of a relay.

.
@ The symbol on the module label has been printed incorrectly. An output
symbol has been used instead of the symbol for the input.

2-20
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This socket X6 transmits signals for the control of external components in test set-
ups or enabies further external circuit elements for a test setup with K1404.

Pin No.: | Name: Type: Assignment:

1 Output Normal/restricted signal for NT

2 frea

3 free

4 free

5 free

6 free

7 free

8 free

9 +12VP | Cutput Power supply for external HW, unprotected,
max. 25 mA

10 GNDPA | --- Analog ground, primary end

11 free

12 free

13 free -

14 free

15 free
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2.2.8

Main processor unit

The main processor {CPU) is equipped with an 80C186 Intel microcomputer. This
16-bit system has a max. 824 kB program memory and a 128 kB data memory. A
built-in crystal oscillator with 11.0592 MHz acis as a clock generator. An NiCd ac-
cumulator feeds the data memory and the clock module when the main power sup-
ply is switched off.

The module 82788 (22 bit) with the dynamic data memories used as video RAM
serves as graphic-coprocessor, Thus, a total monitor memory of 512K to 2MB
{normal fitting 512K) is available for the display of menus and resulis. A slot is al-
ready provided for an optional arithmetics coprocessor of the 80C187 type.

Two interrupt controifers (82C58A-2) manage the interrupt signals

/INTERRUPTL

S INTERRUPTZ Module interruptions for max. 8
JINTERRUPTA slave computers

[ INTERRUPTS

INT - TXRDY V.24

INT - RXRDY

INT - TXRDY{TTL} Serial interface TTL

INT — RMIRDY {T7L)

TIMER - INT TIMER module

TASTATUR Currently not used

IEC ~ INT IEBEC interface

I2C - INT T2¢ pus currently not used
GRAF -~ INT Graphic controller
INTERRUPTS Curreatly not used

A V.24 interface is provided for connection of an external printer. The connecting
socket BU101 is permanently connected to the PCB. Another V.24 interface is avail-
able for internal purposes.

The internal IEC interface can be operated as LISTENER in accordance with the
IZEE 488.2 guideline. The connection is provided at the BU102 socket which is also
firmly linked 1o the PCB.

The serial TTL interface is used to control the operating unit (see below).

EPROM-/RAM memory mapping (80186 address):

Eprom (512 kByte)

EPROM (256 kByie)

USER (64 kByte)
BANK (64 kByte)
RAM 1 (64 kByte)
RAMO (64 kByte)

2-22
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The UCS is not used; MCS0, MCS1 and MCS3 are applied for communicating with
the coprocessor,

BANK memory range: 02 0000H ... 02 FFFFH (image memory for graphic controller)

The following plugs are avaitable at the main processor unit:

- X1 {direction of rear panel)

- X2, middle {direction of front panel)

- X883 for EL display interface

- X86 for 2nd (TTL) serial interface

- X94 for IEC 825 interface (BU 102)

— X85 for the 1st (V24) serial interface (BU 101)
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2.3

Control unit and power supply

The control unit (C73249-A11-L13) is connected to the CPU module via two plug-in
band cables.

The conirol panel is a touch-sensitive display (touch screen). A matrix of infrared
beams {16 x 32) is laid over the active display area. If a beam is interrupted during
sganning, the controlter reporis this via the internat V.24 interface to the main proc-
essor, thus initiating verification and securily routines.

The lines and columns of the IR matrix are cyclically interrogated for interruption. If
an interruption is recognized, the line and column coordinate is moved fo a FIFO
memary of length 3" which is set up in an internal RAM. A new positicn is reported
only if all three memory positions contain the same line or column coordinates. Thus,
the output of a new position follows a finger movement. If the IR matrix is exited, a
validating message is also output after three interruption-free interrogation cycles.

The keypad is read in once in each interrogation cycle. The pressed key with the
highest value is reported as soon as the key has been released (negative active).
Together with key T1, double keys can be created.

The six hardkeys of the keyboard are interrogated individually via port pins in order
¢ ensure unambiguous assignments of inputs in the case of muitiple activation. The
software recognizes the key last pressed as the key with the highest value,

The serial interface operates with

- 1200 baud,

- Full duplex,

- 8 data bits,

- 1start/ 2 stop hits and
- Parity off

A primary-clocked power supply unit (W43048-A2001) is used. The line voltage
indicated on the rating plate at the rear of the unit is factory-set. It is possible 1o
switch the unit over to a supply voltage of 230 V or 115 V. The power supply unit
and the combination filter are directly connected via two lines {(blue and black). A
yellow green line connects the power supply unit to the central earthing point.

The AC supply is connected via an inlet connector for non-heating appliances at the
rear of the unit, Various regulated DC vchiages are available at the secondary out-
put.

Quiput 1: +5,1V/12 A
Ouiput 2; +12V/5 A
Ouiput 3: -12V/2 A
Quiput 4: +12V/2 A

H

H

H

H

The fuses (3.15 A, T-type, 250 V) are located in the housing of the inlet connector
for non-heating appliances and can be exchanged without opening the unit.

2-24
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3 Start-up preparations

The following pages will tell you how to make the ISDN-U-Analyzer ready for use. It
will also tell you what you must abserve when mounting the K1404 modules.

Before switching on, ensure that the operating woltage indicated on the rat-

ing plate corresponds to the local power supply!

Depending on the country, the device is preset to 115 V or 230 V at the
factory. The 115 V setting is labelled by a corresponding sticker on the non-
heating appliance socket and by an additional leaflet. The sticker must be
removed prior to using the unit!

it is possible to select either 230 V or 115 V. The swiich on the rear panel
must be set accordingly by means of a screwdriver or ¢oin before using the
unit.
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Mounting of a module
First, remove the cover of the device. The fixing screws for the cover are covered by
four corner latches. Please proceed as follows:

» Push the corner latches some 4mm upward in direction of the arrow and unhinge
the corner latches.

a b
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Jitter {130} j‘i\l 6\
Interface {L.331) gi 5 \"\\d
interface (L330) #ilag -7

- ‘

Reserve Q}j 34

//f
Anaiog 1 {L 80} fgjL M)

Measuring Panel (L. 31)

@D,
e

—

Fig. 3.1; Location of the modules

» Dismount the support (a) by removing screws (b} and {¢).

» Loosen the module slot screw {d}. Insert the module into its destined slot. Ensure
its correct assignment and #s proper fit in the guide support.

» Re-fasten the modute slot screw (d). Re-mount the support (a): Position the
printed board in the grooves of the support and re-fasten screws (b) and (¢).

» Re-attach the cover of the device.
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Connecting the power cable

Connect the power cable supptied to the inlet connector for non-heating appliances
at the rear of the K1404. The power plug must be fitted into a power outlet with pro-
tective earth contact. The ambient temperature must lie between + 5 °C and + 40 °C
at the operating site.

The protective effect must not be cancelled by using an extension cable

without a protective earth conductor.

Switching On

Switch on the K1404 by using the MAINS switch on the front of the housing. The unit
is booted. Before the first menu appears, a record similar to the following is dis-
pitayed:

V24A TTLE TTLAIECN FIF1 V240

V1.0 RMX K1403* {C) by SIEMENS AUT E314 1989 Link: 27.08.92 15:29:09
V1.0 RMX Driver {C) by SIEMENS AUT E3 1889 Link: 27.08.92 15:28:32
V1.0 K1404 User {C) by SIEMENS AG -« 1883-- Link: 01.03.94 15:16:29

This record indicates which driver (line1) has been installed and which boot pro-
grams have been executed (lines 2-4). If an error is detected during installation, the
program comes to & halt and places a "?" at the start and end of the message
{example: TV24A7).

A self-test is performed before moving to the basic menu. The test involves the inter-
rogation of the SW version numbers of the module processors. This prevents com-
munication errors, particuiarly where opticnal modules are concerned. The module
processors normally log in with the following (e.g. with fult unit configuration):

SELF-TEST ..........

ANALOG1T :SW:V1.00 HW: 1.2 C73249-A11-L8
ANALOGZ

POWER :SW:V3.0B HW: L110 07.02.94 15:17:18
MEAS. PANEL:

In the event of a fault the progam reports a '?* (e.g. ANALOG1T 7},

if you hit the PADS LOCK key while the self test runs, the module hard- and soft-
ware version numbers are displayed in the unit menu.
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Operation

4 Operation

The measuremenis, the test parameters and all equisment parameters are set via
menu, by way of selection windows and interactively changing key combinatons.

There are only two menu levels: the basic menu {(which appears after switch-on) and
the working menu. The latter is actively adapted to the given appfication or operating
mode, i.e. only those touch panels which are necessary or expedient for an applica-
tion are displayed.

Functions or parameters are selected by simply touching the relevant part of the
touch screen.

Sections 5 through 8 will tell you how to proceed in each individuat mode of
measurement. All deseriptions follow the same pattern:

First the application routines for NT measurements are described.

This is followed by a description of the application routines for LT measure-
menis. To avoid redundancies, this so-called Delta description focuses only
on those features which are different form the NT variant.

Danger!

Device-internal ground and the housing are connected with the protective
earth. Voltages of up to 120 V DC may be present at the measuring sockets
U at the front side and between the measuring sockets U and the sockets
U1 and U2 at the rear of the device.

Safety sockets serve as protection against unintentional contact with these
voltages.

Please observe also: The connection of an externat voltage source can lead
to the destruction of the device with ali modes of measurements!

C73000-B6076-C173
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ISDN-U-Analyzer K1404

4.1

Operating units and basic menu

The K1404 features only a limited number of other control elements besides the
touch screen. These elements comprise the following switches, sockets and hard-
keys:

| SIEMENS | ISDN U ANALYZER K1404
TELECT.CHARAC, .| ELECTCHARAC,

g TESTSLY
TESTSHT MR

FUNCT, CHARAC. RESLE T|

TESTS LT

STOR

oz PE]
3 - b=
E ! . H I

ISDN-U-ANALYZER K1404 Py
LasT
MEASUREM,
PEMICE
PEFAULT SETUP, MENURESULT
B e EXTERNAL i U s
POWER @ BHN BOUT CLK FSC @ @
] ©@ 6e®®6 22 @@

- = =N

Fig. 4.2: Front view {without fitter)

Mains switch
POWER

Mains switch. The analyzer is switched on or off using this mains switch.

Sockets at the front panel:

&
) (Protective earth connection)

This socket can be used to connect the protective earth of the K1404 to the ref-
erence surface of the test set-up when measuring longitudinal balance.

B-IN
Data input for B channeis.This socket is assigned to the functional tests module.

2Vpp;
B-OUT

Data output for B channels. This socket is assigned to the functional tests
module.

Reg>2 kQ: overvoltage protection against Vo and GND

2Vpp: Rq=50 Q; short-circuit proof

4-2
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CLK

The reference clock is available at the CLK output. The reference clock can be
either 64 kHz or 128 kHz when accessing the B-channels. This sccket is as-
signed to the functional tests module.

2Vpp: Rg=50 Q; short-circuit proct

FSC
The output signal FSC {Frame Signal Clock) is a frame clock signal used for syn-
chronization tasks. This socket is assigned to the functional tests module.
2Vpp; Ra=50 ©; short-circuit proof

u

Using these two safety sockets the device under test can be symmetrically cou-
pled to the K1404 U analyzer.

Danger!

Device-internal ground and the housing are connected to pretective ground.
Voltages of up 1o 120 V DC may be present at the measuring sockets U at
the front side and between the measuring sockets U and the sockets U1 and
U2 at the rear of the device.

Keys
MENU

The MENU key is used to return to the basic menu.
RESULT

The RESULT key can be used 1o display results for further evaluation after a
measurement has been made. Where results are 1o be displayed in graphic form,
for example, a cursor-controlied numerical display is called up.

You can call up the measurement result with RESULT for all graphic displays of
results. Invalid resulis will display f=0 and Resuli=0. This is the case for reflection
measurements in the frequency gap and for error measurements as €.¢. meas-
urements with an autorange errcr,

START/STOP
The START/STOP key is used for starting/stopping a measurement.
HARDCOPY
The HARDCOPY key is used to print a copy of the screen contents on an exter-
nal printer.
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MEMO

The MEMO key is used to branch to a menu for selecting measured-value and
parameter memories {MEMORY). See also the section "Loading and saving re-
sufts” further below.

PADS LOCK

This key locks the touch screen to prevent unintentionat actuation, e.g. during
continuous measurements. Operation is enabled again when the key is pressed
a second fime. A status indication (LOCKED} appears in the display. The key is
enabled only in the measurement menus.

MENU + RESULT

The analyzer can be initialized by simulfanecusly pressing the keys MENU and
RESULT. This is necessary following a repair or conversion. Iniialization will set
the device parameters to their initial settings, all entries stored with MEMO will be
deleted.

Basic menu

The self-test is carried out when the analyzer is switched on. The basic menu is dis-
played when the self-test has been completed successfully. In the basic menu you
can

- select between measurements on the NT or LT,
- re-call the last measurement that was terminated using STOP,
- go to the device parameter menu.

The following modes of measurement may be activated by touching the corre-
sponding panels:

EL. CHARAC.TESTS NT

Electrical characteristics: Measuring return loss, longitudinal unbalance, tongitu-
dinal output voltage, power spectrum density, total power and interference volt-
age at the NT.

EL. CHARAC.TESTS LT

Electricat characteristics: Measuring return loss, longitudinal unbalance, longitu-
dinal output voltage, power spectrum density, total power and interference volt-
ageatthe LT

POWER FEEDING TESTS NT
Power feeding: Measuring power consumption or performing start-up tesis at the
NT.

POWER FEEDING TESTS LT
Power feeding: Measuring the power output.

FUNCT. TESTS NT
Functional tests: Measurements with frequency shift and short-term interruptions
and measurements for clock accuracy at the NT.

FUNCT. TESTS LT

Functional tests: Measurements with frequency shift and short-term intsrruptions
and measurements for clock accuracy at the LT,

4-4
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JITTER MEASUREMENT

The jitter measurement is optional and can only be performed when the corre-
sponding module is implemented. Only in this case the panel is displayed: If you
activate this panel, the menu for jitter measurement at the NT will be displayed.

LAST MEASUREMENT

After activating this panel, the device parameters which had been selected last
are set and the resulis measured last are dispiayed on the screen. This, how-
aver, is only the case, if the last measurement has been terminated via the STOP
key.

DEVICE PARAMETERS
This software panel opens an additicnal menu;
LANGUAGE

You may select either GERMAN or ENGLISH as the language of the operator
interface.

DASIC SETTING
You have a choice depending on the interface modules plugged in. After your
choice, turn the device off and on again.

PRINTER

Generally, printers of IBM or EPSON graphics format are used. Selecting
*Printout to PC" causes the transmission of data in & special format to the PC.
For a hardcopy of the dispiay, a printer or a PC must be connected o the V.24
interface of the device.

@ The circuits ¢of this interface are selected such that the device can operate
as a peripheral unit (single-ended) for a controller (PC). In the case of a di-
rect connection of a printer or a PC with a V.24 interface, this means that the
pin assignment of the transmission lines may have 1o be changed (see
"Appendix®}.

PRINT FORMAT

If IBM or EPSON is set you can select between print formats NORMAL and 90°
ROTATED. When OUTPUT TO BC iIs set you can choose between SIEMENS
HC.EXE and TIFF.

IEC BUS ADDRESS

Any IEC bus address from 0 to 30 may be assigned to K1404 via an editing
panel,

@ Please note the current information regarding hardcopy settings in the re-
adme.ixt file on the enclosed diskette.
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4.1.1

Sockets at device rear

SWITCH BOARD {Slot 1)
L {Ground)

Analog ground of the module SWITCH BOARD
SCOPE 1

Measuring output for the connection of external devices, e.g. oscilloscope. A
built-in high-resistance symmetrical measuring amplifier directly at the U sockets
aliows for the observation of the U interface using coaxial measuring devices.
(BNC / 509)

SCOPE 2

Measuring output for the connection of external devices, e.g. oscilloscope. A
built-in high-resistance symmetrical measuring amplifier near the FUNCTIONAL
TESTS module allows for the observation of the U interface using coaxial meas-
uring devices. (BNC /50 @)

DATA

This signal output is used when measuring phase jitters, i.e. only when the mod-
ule Jitter Option (L.30} is built in. Then, the output must be connected with the
corresponding signal input of the L.30 moduie.

@ The technical data of the individual modules are listed in the Appendix.

4-6
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ANALOG 1 {Slot 2)

©
{Level meter)

At this socket a measuring signal can be supplied to the superimposition receiver of
the Analog! module. Especially suiiable is a measuring signal created via the
transmission signal available at the BU42 socket. The receiver setling is carried out
in the AUTO RANGE mode.

Max. input fevel  Ugmax = 3.4 Vpp

Input resistance Rg = 10kQ

G
L,

{Level transmitter)

Together with input BU41, transmitter output BU42 is intended for connecting exter-
nal test set-ups. BU42 supplies a sinusoidal signal which can be set via the menu.

Direct voltage must not be applied at this socket.

QOutput resistance Ra =20Q
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INTERFACE S, (Slot 4 or 5)

So

Depending on the application, TE or NT functions are avaitable.
TRIG.

Trigger output: Either U frame trigger, U clock or event trigger.
M-CLK {output)

15.368 MHz master clock
M-CLK  {input)

15.36 MMz jitterad master clock
SYST.

2.048 MHz/1.536 MHz system clock input

4-8
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POWER FEEDING TESTS (Slot 7)

Utéy/uz i)

The safety sockets U1{+} / U2 (-) can be used to connect an external DC voltage
source for feeding NTs. It is necessary fo swiich 0 feeding external in the
menu,

max. input level Usmax = 120 VDC

(+) = red
{-} = black

Device-internat ground and the housing are connected with the protective
earth. Voltages of up to 120 V DC may be present at the measuring sockets
U at the front side and between the measuring sockets U and the sockets
Ut and U2 at the rear of the device.

Picase observe also: There is no overload protection for either the device
under test or the source when external feeding is used. Through-connection
is effected directly to the device under test by means of a relay.

X6

This socket routes signals for controlling external components in the test set-up
or enables further external circuit elements for a test set-up using K1404.

Pin No. | Name Type Assigniment

1 Cutput normal/restricted-signal for NT

2 free

3 free

4 free

5 free

8 free

7 free

8 free

9 +12VP Output Power supply for external HW; unpro-
tected, max. 25 mA

10 GNDPA | - Analog ground, primary end

11 free

12 free nan

13 free ---

14 free

15 free
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Main CPU {Slot 8)

V.24 BU101
The V.24 interface is set to the foliowing values:
Baud rate: 2600

Data bits: 8
Stop bits : 1

Parity: No parity-check

Pin No. Name Type Assignment

1 SL Protective earth

2 BxD N Input Received data

3 TxD_N OQutput Transmitied data

4 CTS Input Printer ready

5 RTS Output Computer ready

6 DTR Output Computer ready o send
7 GND Ground

20 DSR Input Printer ready to send

IEC 825 BU102

Fin No. Name Type Assignment

1-4 B1_N- Bi-directional [EC data bus
13-16 B8 N

5 EOL N Input End of identify

9] DAV N Bi-directional Data valid

7 NRFD_N | Bi-directional Not ready for data
8 NDAC N | Bi-directional No data accepted
9 IFC_N Input Interface clear

10 SRQ_N Output Service request
11 ATN_N Input Attention

12 SL --- Protective earth
17 REN_N Input Remote enable
18-24 GND Ground

@ A detailed description of the IEC interface is given in the section "Remote
Control Operation of K1404"

410
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Operation

4.2 Loading and saving measurement results

After activation of the MEMO key, the menu for loading and saving measurement

results and parameaters will be displayed.

WEASUREMENT

jseTTING

PRE-

MEASUREMENT

16 different measurement characteristics or numerical values can be saved
{STORE) and recalled into the display when needed (LOAD) .

PRESETTINGS

16 different complete device settings can be saved. For purposes of recurrent
applications, each user can pre-select the device settings and save them in one
of the memoery locations from 1 to 16. If these settings are required, only select

and load the relevant memory iocation.

1 empty

‘STORE L

2 ampty
3 empty

LOAD

4 gmpty
5 ampty
G ampty

DELETE

7 empty
8 emply
9 empty
10 empty
11 emply
12 empty
13 empty
14 empty
15 empty
18 empty

RETURN

Use STORE to save the measured results,

Use L0oAD 1o call up the saved values inio the display.

Use DELETE to erase memory locations one by one or completely.

LJse RETURN to go to the measurement menu selected last,
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Measuring electrical characteristics

[f you touch the panel ELECTRICAL CHARACTERISTICS in the basic menu the
working menu appears for the measurement of electrical characteristics. The option

MEASUREMENTS: RETURN LOSS is presel.

i you touch the panel MEASUREMENTS: RETURN LOSS a selection window show-
ing the available modes of measurement will be displayed. You may now select the

desired mode of measurement.

RETURHNLOES POWER SPEC.~ pEOL-HASK
DEHETTY

FF
LOMBITURINAL |TOTAL FPOUER
BALRHCE REGL

Ar
LAMBITUDIHAL [NOISE H
OUTPUT UOLT. [UOLTAGE

MEASUREMENT HabE TERFIMSTION
TNT 1358-13580
RETURNLOSS Lol HOISE i35 %

DEVICE

1%
PRSSTVE

FONER
OFF

@ The descriptions of the individual measurements are structured as follows:

First the application routines for NT measurements are described. This is
followed by a description of the application routines for LT measurements.
To avoid redundancies, this so-called Delta description focuses only on
those features which are different from the NT variant.
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5.1

Return loss

If you fouch the panel ELECTRICAL CHARACTERISTICS in the basic menu, the
working menu appears for the measurement of electrical characteristics. The option
MEASUREMENTS : RETURN LOSS is preset.

First, adjust the feeding voltage to the device under test via the POWER panel.

MEASUREMENT
CHT 2

RETURHLOSS

MOBE
LOW NGTEE

FREGUEHTY TOL .MASE
FRHGE
1.8 kHz |OFF
EXTERMAL £80.8  kHz
28Hz s Zk bz FEE&L) .
FILTER GAF
HORMAL 28 M= N
HOEMAL
WITH RL
TERMIMATION DEVICE POWER
135801 5% OFF
135 @ 1=
FASSTUE

POWER

This panel opens ancther menu in which the following settings can be selected:

OFF

The feeding voltage is switched cff.

EXTERNAL

The feeding voltage can be routed via sockets U, and U, at the rear of the device
{feeding, slot 7).

NORMAL

The feeding voltage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor of 600 Q simulates a line resistor.

5-2
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The panels NORMAL Or NORMAL WITH RI. open the following editing menu:;

LAST
EDIT VALUE

EDIT

Apart from the preset voltages 10V, 32 V, 66 V and 115 V any desired voltage
value between 10 V and 120 V may be set in an editing panel (to be calied up via
EDIT).

The selected feeding voltage will be applied to the U socket once the START key
has been activated.

TERMINATION
Adjustment of the Analyzer o the device under test: 135 Q / 150 Q.

Other device settings will depend on your particular measurement tasks:

if measurements are to be performed at the non-activated NT, it is recommended 1o
select the preset FREQUENCY RANGE 1.0 kMz - 200 kHz. In this case the measuring
process is interruped within a small band by 10 kHz {measuring gap) so as to aveid
activation of the NT during measurement.

This function may be switched off via the FREQU. GAP panel, e.g. when measuting
return loss at an NT which has been deliberately deactivated (via jumper). The
measLring gap wift not occur when the frequency range has been self-edited.

Measurements can be performed at a device which sends single pulses. The comb-
like frequency spectrum of the single pulses allows you to measure return loss be-
tween the spectral lines. If the NT is in the SSP state {(Send Single Pulse), K1404
can perform this special measurement selectable via the panel DEVICE UNDER
TEST / SENDS SINGLE PUSLE.
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FREQUENCY RANGE

Any desired frequency range between 1kHz and 1 MMz can be edited. The
range 1.0 kHz - 200 kiz is already preset.

EDIT

LAST ERIT
VALUE

1.0 kHz-
200 kHz
32V

66 V

118V

MODE
LOW NCISE / LOW DISTORTION

In the event of a passive device, i.e. where the device does not superimpose its
own signal on the measuring bridge, the MODE LOW NOZISE is recommended. If
signals from the device are 1o be expected, select the MODE LOW
DISTORTION.

TOL: . MASK

Within the preset frequency range of 1 kHz - 200 kHz the tolerance mask (ANS!)
may be displayed in the resulis dispiay.

FILTER
25 Hz / 2 kHz

Measuring bandwidth of the Analyzer.
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Test set-up

EZIn G0N U ANALYEER K1405

Device under test

NT 89

L

Measurement

The measured quantity is the frequency-dependent amount of the return loss at the
U interface of an NT. The measurement itself is carried out as follows:

Device

NT /L

Analog

o =1 Transmitter '

Analog1

pry T,

Receiver

. i "

In—2Zx

N g

Formula: dr = 20-1g

The measuring bridge {differential transmitier) compares the device under test with a
resistance reference. A precision transmitier feeds the differential transmitter, and
the bridge voltage proportional to return ioss is evaluated. The measurement takes
place via the preset frequency bandwidth, and in the gaps of the frequency spectrum
in the case of transmitied singte pulses.

Start the measurement via the START/STOP key.

First, the measuring panel and the ANALOG1 moduie are initialized. Then, the fol-
lowing status message "INIT/START" is displayed:

After the start, the transmitter and receiver are automatically calibrated. The actual
start of the measurement is indicated by "MEASURE"™:

Abort the measurement via the START/STOP key. The staius message "STOP" will
appear in the display.
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Result structure

FRERUENCY |TOL.MAGK |
RANGE L
35 . - 1.0 kHz |EHET
HE — 2.8 LkHz
: o
<0 : A TEhz-thHz  JFRER.
-~ K FILTER GHF
T 25 Hz ot
- ~ Y
. X
an N,
18 - -
s -,
o
A~
# \\ FOWER
- : - OFF
@i e
i EHZ 5 19 25  E@ t@w  ZRA
Fig. 5.1: Result structure of return foss

The results display is set up at the start of the measurement and updated cyclically
with every run through the frequency range. The current measuring point is indi-
cated by a cursor bar.

In the result mode (RESULT key). a detailed viewing of the measurement charac-
teristics is possible after stopping the measurement (STOP key). The measurement
results can be displayed numericaily point by point using the cursor {vertical bar).

Measured values are displayed in the following form

Frequ: +30.45 kHz Loss: +25.62 dB |

By touching the required frequency range the cursor can be moved roughiy on the x-
axis. It is also possible to move pixel by pixel to the left or right using the cursor keys
displayed.

<< >
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Measuring at the LT

Measuring return loss at the LT is oniy slightly different from measuring at the NT.
Whereas in the case of NT measurement the device under test is only fed when re-
guired (e.g. in accordance with national standards), it is necessary to load the device
under test in the case of an LT measurement. This is the only difference with regard
to the device settings: The panel POWER which applies to NT measuremenis is
changed to the panel LOAD for LT measurementis.

FREGUENCY  |T0L.HASE
oFF RANGE
1.6 kHz |oFF
EXTERNAL 288.8  kHz
Z5Hz-ZkHz |FREOU.
FILTER GAP
NORMRAL 25 Hax ST
MEASUREHENT |MODE TERMINATIOM |DEVICE LOAD
(LT 13501580 OFF
RETURHLOES LoW BOISE 135 @ 15
FRSSIVE
LCAD

With regard to load the following settings may be selected:

OFF
The load is switched off.

EXTERNAL
Load can be supplied externally via sockets U, and U, at the rear of the device
{feeding, slot 7).

NORMAL

An operating menu is opened which in addition to the preset load currents of
15 mA, 30 mA and 45 mA allows you to set the desired load current between
0 and 100 mA via an editing panet.
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5.2 Longitudindal unbalance
If you touch the panel ELECTRICAL CHARACTERISTICS in the basic menu the
working menu appears for the measurement of electrical characteristics. The option
MEASUREMENTS: RETUARN LOSS is preset.
if you now touch the panel MEASUREMENT a selection window will appear which al-
lows you to select the measurement mode LONGITUDINAL UNBALANCE, The foi-
lowing working window is displayed:

FREQUEMCY |TOL.MASEK

RAMGE

8.5 kHz |OFF

288 .8 kHz

28Hz -2k Hz

FILTER

25 H=z
MEASUREMEMT MODE TERMINATION DEVICE FOWER
CHT 2 13501500 GFF
LONGITUDINAL LG MHOISE 135 @ is
ERLANCE FASSIUE

First, adjust the feeding voltage to the device under test via the POWER panel. Like-
wise, adjust the impedance via the TERMINATION panel.

EXTERNAL

NORMAL.

NORMAL
WITH RL
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POWER
This panet opens another menu in which the following settings can be selected:

OFF
The feeding voltage is switched off.

EXTERNAL
The feeding voltage can be routed via sockets U, and U, at the rear of the device
(feeding, slot 7).

NORMAL
The feeding voltage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor of 600 Q simulates a line resistor.

The panels NORMAL Or NORMAT, WITH RL open the following eciting menu:
EDIT

LAST

EDIT VALUE
10V

32V

a8 v

18V

EDIT

Apart from the preset voltages 10 V, 32 V, 66 V and 115 V any desired voltage
value between 10 V and 120 V may be set in an editing panel {to be called up via
EDIT).

The selected feeding voltage will be applied to the U socket after the START key
has been activated.

TERMINATION

Adjustment of the Analyzer to the device under test: 135 €@ / 150 Q.

C73000-B6076-C173 5-9




IVIEQABUTING 180G CrztrgdCierignues FEDLIN-L-ATIRIYZ2T A | AU

Other device settings will depend on your pariicular measurement tasks:
¥ measurements are performed at the non-activated NT, it is recommended to select
the preset FREQUENCY RANGE of 0.5 kHz - 200 kHz. Within this range the tolerance
masks (TCL.MASK / ETSI or TOL.MASK / ANSI) are displayed.
MODE

LOW NOISE / LOW DISTORTION

In the event of a passive device, i.e. where the device does not superimpose its
own signal on the measuring bridge, the MODE LOW NCISE is recommended. If
signals from the device are to be expected, select the MODE LOW DISTORTION.

FREQUENCY RANGE

Any desired fregeuency range between 1 kHz and 1 MHz can be edited apart
from the preset frequency ranges 0.5 kHz - 200 kHz and 1 kiz -

10060 kHz.

LASY
EDIT VALUE

0.5 kHz-
200 kHz

1.0 kHz-
10G0 kHz

TOL .MASK

Within the preset frequency range of 0.5 kiHz - 200 kHz the tolerance mask
(ANSI / ETSI) may be displayed in the resulls display.

FILTER
25 Hz / 2 kHz

Measuring bandwidth of the Analyzer.
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Test set-up
ISON G ARRLYZER 11404
o
)
{SON-U-ANALYZER K1504
J )
S— Device under fest
—— |
oms @ e CReTTRTLS Tgege T U so i
60 ' NT
@\ P00 " %
Measurement

The measured gquantity is the frequency-dependent amount of the longitudinal un-
balance at the U interface of an NT. The measurement itself is carried out as fol-
lows:

Device

Anaziog

Transmitter e
i )i Analogt

Receiver

o

Formula: gu = ZO-lg% U
3

The device under test is present at the primary side of a high-symmetry center-
tapped differential transmitter. A precision transmitter feeds the measuring bridge via
the center tap. The secondary winding couples out the unbalanced conient of the
measuring bridge. This signal content in relation to the signal content of the trans-
mitter is used as the measure for unbalance.

The measurement takes place via the preset frequency bandwidth.
Start the measurement via the START/STOP key.

First, the measuring panel and the ANALOG1 module are initialized. Then, the fol-
lowing status message "INIT/START" is dispiayed.
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After the start, the transmitter and receiver are automatically calibrated. The actual
start of the measurement is indicated by "MEASURE".

Abort the measurement via the START/STOP key. The status message "STOP* will

appear in the display.

Result structure

FREQUENCY ]JTOLMASK
RANGE

' ' 05 kHz JETS

! ! 2000 . kHz

; ! FILTER

: ; ! ! 25 HZ

i H | b

t H | ]

i H 1 ¥

5 L i ud L

i i i i | 3 I

t i i i | ¥ |

] ] i i 1 ¥ |

H i t 4 | I I
Ay b e e [ IR [N S, J_\.I

' i i 4 1 ¥ I

] i i ¢ 1 ] I

i i i i | ¥ |

i i H 1 ] I

T L A for - I T (VOO A

i 1 1 | i I

i 1 H H 1 ¥ I

' ! ! f ! ; [ FEEDING

3 1 i H | I I NOR MAE_
O] : E e | :

] 05 1 kHz 5 10 5 50 100 Al 668.0 A
Fig. 5.2: Result siructure of longitudinal unbalance

The results dispiay is set up at the start of the measurement and updated cyclically
with every run through the frequency range. The current measuring point is indi-

cated by a cursor bar.

In the result mode (RESULT key), a detailed viewing of the measurement charac-
teristics is possible after stopping the measurement (STOP key}. The measurement
results can be displayed numerically point by peint using the cursor (vertical bar).

Measured values are displayed in the following form

Frequ: +73.41 kHz

Lev: +65.92 dB |

By touching the required frequency range the cursor can be moved roughly on the x-
axis. It is also possiblie to move pixel by pixel to the left or right using the cursor keys

displayed.

<<

>

5-12

C73000-Be076-C173




BOLANTUI I IQHY L0 TN ] AUt e L e it

Measuring at the LT

Measuring longitudinal unbalance at the LT is only slightly different from measuring
at the NT. Whereas in the case of NT measurement the device under test is only fed
when required {e.g. in accordance with national standards), it is necessary to load
the device under test in the case of an LT measurement. This is the only difference
with regard to the device setftings: The panel POWER which applies to NT measure-
ments is changed to the panel LoAD for LT measurements.

FREQUEHCY {70L.HASK
BAMGE
8.5 kHz $0FF
ERTERMAL Zu8 .8 kHz
25Hz~ ZkHz
FILTER
FEER M., 25 Hz
MERSUREMENT MODE TERMINATION DEVICE LOAD
(LT LABN,IEAN aF§F
LOHGITUDINAL [LOW MNOTEE 133 & IS5
BRLANCE FRSSIUVE
LOAD

With regard to load the following ssitings may be selected:

OFF

The load is switched off.

EXTERNAL

Load can be supplied externally via sockets U, and U, at the rear of the device
{feading, slot 7).

NORMAL

An operating menu is opened which in addition to the preset load currents of
15 mA, 30 mA and 45mA allows you to set the desired load current between
0 and 100 mA via an editing panel.

C73000-B8076-C173 5-13
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5.3

Longitudinal output voltage

if you touch the panel ELECTRICAL CHARACTERISTICS in the basic menu the
working menu appears for the measurement of electrical charactetistics. The option

MEASUREMENTS: RETURN LOSS is preset.

i you now touch the panel MEASUREMENT a selection window will appear which ai-
lows you select the measurement mode LONGITUDINAL OUTPUT VOLTAGE. The

following working window is displayed:

FREGUENLSY  {TOL JHRER

RAMGE

2,8 kHx JIFF

IEB .8 kHz
MERSUREMENT CONTROL TEEMINATION POWER
(HT FEEDING 135015849 OFF
LOMGITUDINAL JOFF 135 R
QUTPUT UOLT.

First, adiust the feeding voltage to the device under test via the POWER panel. Like-

wise, adjust the impedance via the TERMINATION panel.

OFF

EXTERNAL

NORMAL,

NCRMAL
WITH RL

C73000-B8076-C173
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POWER
This panel opens another menu in which the following settings can be selected:

OFF

The feeding voltage is switched off.

EXTERNAL

The feeding voltage can be routed via sockets U, and U, at the rear of the device
{feeding, slot 7).

NORMAL
The feeding voltage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor of 800 Q simulates a line resistor.

The paneis NORMAL or NORMAL WITH RL open the following editing menu:

LAST
EDIT VALUE

EDIT

Apart from the preset voltages 10V, 32 V, 66 V and 115 V any desired voltage
value between 10 V and 120 V may be set in an editing panel {ic be called up via
EDIT).

The selected feeding voltage will be applied to the U socket after the START key
has been activated.

TERMINATION

Adjustment of the Analyzer to the device under test: 135 Q / 150 &,

C73000-B6076-C173 5-15
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Other device settings will depend on your particular measurement tasks:

CONTROL POWER

Measurement of the longitudinal output voltage is carried out at the activated NT.
The device may be activated either by the user {(e.g. via jumper in the NT) or by
the measuring unit. Activation by the unit itself is only possible in the case of NTs
which have been designed for the American standard. Since the device under
test does not require feeding via the U interface, it may be deliberately activated
by means of direct voltage pulses (NT Maintenance Modes). By fouching the
panel CONTROL POWER / INSERTION LOSS the activation of the NT via the
feeding module L110 of the K1404 is prepared.

FREQUENCY RANGE

Any desired frequency range can be edited between 2.5 kHz and 1 MHz apart
from the frequency ranges of 2.5 kEz - 300 kHz  and
2.5 kHz ~ 1000 XkHz.

EDIT

LAST
EDIT VALUE

2.5 kHz-
300 kHz

2.6 kMz-
1000 kiHz

TOL . MASK

Within the preset frequency range of 2.5 kHz - 306 kHz the tolerance mask
{ANSI may be displayed the results display.

Test set-up

| 3scomiins § S0 L ANALYZER Ki404

ISON-LLANALYZER K41404

Device under test

e r;—;;;_EZE

BECEODE
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Measurement

The measured guantiy is the frequency-dependent amount of the longitudinal cutput
voltage at the U interface of an NT. The device under test must be activaied. The
measurement itself is carrried out as follows:

Device Analog1

Receiver

| D 214

NT/LT

The device is present at a high-symmetry center-tapped reactor. The measurement
receiver of the Analog1 module determines the longitudinal output voitage content of
the device at the center tap.

Start the measurement via the START/STOP key.

First, the measuring panel and the ANALOG1 module are initialized. Then, the fol-
lowing status message "INIT/START" is displayed:

After the start, the transmitter and receiver are automatically calibrated. The actual
start of the measurement is indicated by "MEASURE":

Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the display.
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ISDN-U-Anaiyzer K1404

Result structure

NT * £ ONGITUDINAL OUTPUT VOLTAGE 135 O FREQUENCY }TOLMASK
S ___ RANGE
] 3 | f i y 1 25 kHz ANSI
i 3 | H H H 1
diY 1 £ | 3 H r 1 3080 kHz
i 3 | i H 3 i
B0 el b [T Joe et
i T | i H 3 H
H | 1 ] H 3 i
H | 1 3 H t H
i | 1 3 3 | H
ABOMW“wm,i,,AﬂmeﬂAi mmmmmm | RS (S
t 1 H I 3 | i
t 1 H I I | t
t i H I 3 | H
] 3 H I ] | 3
_70-....-__! _____ Lo ] | e e e N S
] i H I 3 1 3
t 3 H I 3 1 3
] 3 i I ] 1 3
I H i 1 t 1 3
IR 5T S I T ol R AR [’
I H 3 i I H r
I H 3 I H |
: ? : /?\ A Lo FEEDING
-80 - 1 3 t | I + 1 EXTERNAL
25  kHz 10 20 50 " 200 300
Fig. 8.3 Result structure Longhudinal Qutput Voltage

The results display is set up at the start of the measurement and updated cyclically
with every run through the frequency range. The current measuring point is indi-
cated by a cursor bar.

In the result mode (RESULT key), a detailed viewing of the measurerment charac-
teristics is possible after stopping the measurement {STCOP key). The measurement
results can be displayed numerically point by point using the cursor {vertical bar).

Measured values are displayed in the following form

Fregu: +5

0.7

kHz Lev: -83.92 dB

By touching the required frequency range the cursor can be moved roughly on the x-
axis. It is also possible to move pixel by pixel to the left or right using the cursor keys

displayed

<<

==
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easunng elecircal cnaraciensics

Measuring at the LT

When measuring the longitudinal output voltage the LT must be activated

{e.g. Loop1).

Measuring at the LT is only slightly different from measuring at the NT. Whereas in
the case of NT measurement the device under test is only fed when required (e.g. in
accordance with national standards), it is necessary to load the device under test in
the case of an LT measurement. This is the only difference with regard to the device
settings: The panel FOWER which applies to NT measurements is changed to the
panei LOAD for LT measuremerts.

FREQUERCY |T0OL.RASK
RANGE
2.5 kHz |OFF
EXTERHAL SHR.B kHz
HORMAL
MERSUREMENT TERRINATION LoAD
(LT3 1358-158% OFF
LONGITUDINAL 135 @
OUTRFUT WOLT.

LOAD

With regard to load the following settings may be selected:

OFF

The load is switched off.

EXTERNAL

Load can be supplied externally via sockets U, and U, at the rear of the device

{feeding, slot 7).

NORMAL

An operating menu is opened which in addition to the preset load currents of
15 mA, 30 mA and 45 mA allows you to set the desired load current between
0 and 100 mA via an editing panel.

C73000-B6078-C173
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HESUN-U-ANSIYZer K404

5.4

Power spectral density

If you touch the panel ELECTRICAL CHARACTERISTICS in the basic menu the
working menu appears for the measurement of electrical characteristics. The option
MEASUREMENTS: RETURN LOSS is preset.

If you now touch the panel MEASUREMENT a selection window will appear which al-
iows you select the measurement mode POWER SPECTRAL DENSTTY. The follow-

ing working window is displayed:

FREGUENLCY (TOL . MASK
RAMEE
2.5 kHz {OFF
1808.8 kHz

MEASUREMEMT CONTROL TERHINRTIOH FOLER
CHT2 OFF
POYMER SPEC.- {ACTIUATION 135 @

DEMSITY

First, adjust the feeding voltage 1o the device under test via the rPOWER panel. Like-

wise, adjust the impedance via the TERMINATTON panel.

OFF

EXTERNAL

NORMAL

NORMAL
WITH BL

5-20
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POWER
This panel opens another menu in which the following seattings can be selected:

OFF
The feeding voltage is swiichad off.

EXTERNAL
The feeding voltage can be routed via sockets U, and U, at the rear of the device
{feeding, slot 7).

NORMAL
The feeding voltage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor of 800 Q simuiates a line resistor.

The panels NORMAL or NORMAL WITH RL open the following editing menu:

EDIT
LAST
EDIT VALUE
10V
32V
66V

115V

EDIT
Apart from the preset voltages 10V, 32 V, 86 V and 115 V any desired voltage
value between 10 V and 120 V may be set in an editing panel (to be called up via
EDIT).

The selected feeding voitage will be applied to the U socket after the START key
has been activated.

TERMINATTON
Adjustment of the Analyzer to the device undertest: 135 Q / 150 £.
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Other device settings will depend on your particular measurement tasks:

CONTROL

Measurement of the power density spectrum is carried out at the activated NT.
The device may be activated either by the user (e.g. via jumper in the NT) or by
the measuring unit. In the case of external activation the interface of the meas-
uring unit remains deactivated when the panel EXTERNAL is setected. By choos-
ing CONTROL ACTIVATION the NT will be activated via the U-interface of the
interface module. A third alternative of activating the NT is available if the NT has
been designed for the American standard. Since the device under test does not
require feeding via the U interface, it may be deliberately activated by means of
diraect voitage pulses {NT Maintenance Modes). By touching the panel CONTROL
/ INSERTION L0OSS the activation of the NT via the feeding modute L110 of the
K1404 is prepared.

FREQUENCY RANGE

Any desired frequency range between 2.5 kHz -~ 1000 kEz can be edited
apart from the preset frequency range of 2.5 kMz - 1 MHz.

EDIT

LAST
EDIT VALUE

2.5 kHz-
1000 kHz

TOL . MASK

Within the preset frequency range of 2.5 kHz - 1000 kHz the tolerance mask
{ANSI) may be displayed in the resuits display.

Test set-up
e
sieuins | ISEN U ANALYZER K1404
£ to e masified
FBONDANALYZER Kidng Tt saicn.
s £
I -
e @ e e e i
o 666 37 9 ]

Device under test

NT  $o

L
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Measurement

The measured guantity is the frequency-dependent amount of the power level at the
U interface of an NT. The device under iest must be activated. Evaluation of the sig-
nal at the activated NT is relative to power. The measurement itself is carried out as
follows:

Davice Interface

ET

NT

b
Analog?
Receiver ;

A built-in symmetrical probe (measuring head) located directly at the U interface and
decoupled by a difference amplifier transmits the measuring signal to the measuring
receiver of the Analog1! module for evaluation. The signals from the LT are attenu-
ated via an Il-divider.

Start the measurement via the START/STOP key.

First, the measuring panel and the ANALOG1 module are initialized. Then, the fol-
lowing status message "INIT/START" is displayed:

After the start, the transmitter and receiver are automatically calibrated. Following
calibration the device under test is activated either by the interface module or by the
power feeding moduie.

The actual start of the measurement is indicated by "MEASURE".

Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the dispiay.

C73060-B6076-CH73 5-23
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Hesult structure

T E FREGUEMCY [TOL.MRSK |,
RRENGE e
2.5 kHz [ANST
-6 : 1888.8 kHz
dBm Hz :
=38 t—— .
e, ‘\
b B T
-5 \\E
Ef o \\
—ee L ﬁll\\ ™,
BN
- k' . \I\
-2@ W\fﬁ 3 FOLER
%} | aFF
~g6 L :
2.5 kHz 16 25 5@ i#E 258 S0@ 1REA
Fig. 5.4: Result structure Power Spectral Density

The resulis display is set up at the start of the measurement and updated cyclically
with every run through the frequency range. The current measuring point is indi-
cated by a cursor bar.

In the result mode (RESULT key), a detailed viewing of the measurement charac-
teristics is possible after stopping the measurement (STOP key). The measurement
results can be displayed numerically point by point using the cursor {vertical bar).

Measured values are displayed in the following form

Frequ: +73.41 kHz Lev.-65.92 dB |

By touching the required frequency range the cursor can be moved roughly on the x-
axis. It is also possible 1o move pixel by pixel to the left or right using the cursor keys
displayed.

<< >>
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Measuring elecirical characteristics

Measuring at the LT

When measuring the power spectrum density the LT must be activated (e.g. Loop1).

Measuring at the LT is only slightly different from measuring at the NT, Whereas in
the case of NT measurement the device under test is only fed when reguired (s.g. in
accordance with national standards), it is necessary 10 load the device under test in
the case of an LT measurement. This is the only difference with regard to the device
settings: The pane! PoWER which applies to NT measurements is changed 1o the
panel LOAD for LT measurements.

FREGUENCY  {T0L JMASK
BLOMEE
2.8 kHz HIFF
ERTERMNAL THRAGE R ke
INORMAL
MEASUREMENT COMTROL. TERMEINATION LaD
CLTS OFF
POWER SPEC.~ JHCTIUNATION 138 &
DEMSITY
LOAD

With regard fo load, the following setlings may be selected:

OFF
The load is switched off.

LXTERNAL

Load can be supplied externally via sockets U, and U, at the rear of the device

{feeding, slot 7).
NORMAL

An operating menu is opened which in addition to the preset load currents of
15 mA, 30 mA and 45 mA allows you to set the desired load current between
0 and 100 mA via an editing panel.

C73000-B8078-C173
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{SDN-U-Analyzer K1404

5.5

Total power

If you touch the panel ELECTRICAL CHARACTERISTICS in the basic menu the
working menu appears for the measurement of electrical characteristics. The option
MEASUREMENTS: RETURN LOSS is preset.

It you now touch the panel MEASUREMENT a selection window wilt appear which al-
lows you setect the measurement mode TOTAL POWER. The following working win-

dow is displayed:

HERSUREMENT CONTREL TERMINATION
LTS 13581563
TOTAL POWER ACTIVRTION 138 8

POUER
OFF

First, adjust the feeding voltage 1o the device under test via the POWER panel. Like-

wise, adjust the impedance via the TERMINATION panel.

EXTERNAL

| NORMAL

NORMAL
WITH RL

5-26
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POWER
This panel opens another menu in which the folfowing settings can be selected:

OFF
The feeding voltage is switched off.

EXTERNAL
The feeding voltage can be routed via sockets U, and U, at the rear of the device
{feeding, siot 7}.

NORMAL
The feeding voltage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor of 600 Q simulates a line resistor.

The panels NORMAL or NORMAL WITHE RL open the following editing menu:

LAST
EDIT VALUE

EDIT

Apart from the preset voltages 10 V, 32 V, 66 V and 115 V any desired voltage
valle between 10V and 120 V may be set in an editing panel {to be called up via
EDIT).

The selected feeding voltage will be applied 1o the U socket after the START key
has been activated.

TERMINATION

Adjustment of the Analyzer to the device under test: 135 & / 150 Q.
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Other device settings will depend on your particular measurement tasks:

CONTROL

Measurement of the iotal power is carried out at the activated NT. The device
may be activated either by the user (e.g. via umper in the NT) or by the measur-
ing unit. In the case of external activation the interface of the measuring unit re-
mains deactivated when the panel EXTERNAL is selected. By choosing CONTROL
ACTIVATION the NT will be activated via the U interface of the interface moduie.
A third alternative of activating the NT is available if the NT has been designed
for the American standard. Since the device under test does not require feeding
via the U interface, # may be deliberately activated by means of direct voliage
pulses (NT Maintenance Modes). By touching the panel INSERTION LOSS the
activation of the NT via the feeding module L110 of the K1404 is prepared.

Test set-up
[semrroes |
=
T 0 e maedifed
IBON-G-ANALYZER K104 ;Zi?f??:;\:iis
= ®.9
'—='L Device under test
So
NT 73
Measurement

The measured guantity is the amount of the total signal power over the bandwidth of
the 80 kHz at the U interface of an NT. The device under test must be activated. The
rmeasurement itself is carried out as foliows;

Device _' by interface
NT - E LT
B
e L
R RATEY I W ] Analogh
} Feeding S B b _
Ty D | | Receiver

A built-in symmeitrical probe {measuring head) located directly at the U interface and
decoupled by a difference amplifier transmits the measuring signal to the measuring
receiver of the Analog1 module for evaluation. The power of the measuring signal is
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determined in steps of 2 kHz (filter bandwidth). The fotal power is calculated thereof.
The signats from the interface (LT) are attenuated via an I1-divider.

Start the measurement via the START/STOP key.

First, the measuring panel and the ANALOG1 module are inftialized. Then, the fol-
lowing status message "INIT/START" is displayed:

After the stari, the transmitter and receiver are automatically calibrated. Following
calibration, the device under test is activated either by the interface module or by the
power feeding module.

Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the display.

Result structure

N1 Tota] Lo R0
T
P
total = 13. 26 dBm

Frequency range: 0 - B0 kHz
;':': MEASUREMENTS INT CONTROL TERMINATION POWER
ST INTERFACE OFF
VATOTAL POWER ACTIVATION 135
Fig. 5.5: Result structure Total Power

The totat power will be displtayed ca. 55 seconds after the actual measurement has
started.
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Measuring at the LT

Measuring at the LT is only slightly different from measuring at the NT. Whereas in
the case of NT measurement the device under test is only fed when required {e.g. in
accordance with national standards), it is absoluiely necessary o load the device
under test in the case of an LT measurement. This is the only difference with regard
fo the device settings: The panel POWER which applies to NT measurements is
changed to the panst 1.0aD for LT measurements.

OFF
EXTERHAL

.NDRNHL

HMERSUREMENT COHTROL TEREMIHAT fak L AR
{LT> 135R-1585% OFF
TOTAL POWER ACYIVATION 135 Q

LOAD

With regard to icad the foliowing settings may he selected:

QFF
The load is swiiched off.

EXTERNAL

Load can be supplied externally via sockets U, and U, at the rear of the device
{feeding, slot 7).

NORMAL

An operating menu is opened which in addition to the preset load currents of
15 mA, 30 mA and 45 mA allows you to set the desired load current between
0 and 100 mA via an editing panel.
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5.6 Noise voltage

if you touch the panel ELECTRICAL CHARACTERISTICS in the basic menu the
working menu appears for the measurement of electrical characteristics. The option

MEASUREMENTS : RETURN LOSS is preset.

if you now touch the panel MEASUREMENT a selection window will appear which al-
lows you select the measurement mode NOISE VOLTAGE. The following working

window is displayed:

FREGUEHNCY TOL .MRSKE

RAMSE

2.5 kHz JOFF

Sdi .8 kHz
MERSUREMEHT COMTROL TERMIHATION FOWER
CHT? OFF
HOISE DEACTIVATION 135 @
UOLTAGE

First, adjust the feeding voltage to the device under test via the POWER panel. Like-

wise, adiust the impedance via the TERMINATION panel.
OFF
EXTERNAL
NORMAL

NORMAL
WiTH RL

C73000-B6076-C173
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POWER

This panel opens another menu in which the following settings can be selected:

OFF
The feeding voltage is switched off,

EXTERNAL
The feeding voltage can be routed via sockets U, and U, at the rear of the device
(feeding, slot 7).

NORMAL
The feeding voltage is applied without additional series resistor,

NORMAL WITHE RL
The additional series resistor of 800 Q simulales a line resistor.

The panels NORMAL or NORMAL WITH RIL open the fellowing editing menu:

LAST
EDIT VALUE

EDIT

Apart from the preset voltages 10 V, 32 V, 66 V and 115 V any desired voltage
value between 10 V and 120 V may be set in an editing panel (to be called up via
EDIT).

The selected feeding voltage will be applied to the U socket after the START key
has been activated.

TERMINATION

Adjustment of the Analyzer to the device undertest 135 Q / 150 Q / o,
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Other device settings will depend on your particular measurement tasks:

CONTROL

Measurement is carried out at the deactivated NT. The device may be deacti-
vated either by the user (e.g. via jumper in the NT) or by the measuring unit. In
the case of external deactivation the interface of the measuring unit remains de-
activated when the panel EXTERNAL is selected. By choosing CONTROL /
DEACTIVATION the NT will be deactivated via the U interface of the interface
module. A third altemative of deactivating the NT is available if the NT has been
designed for the American standard. Since the device under test does not require
feeding via the U interface, # may be deliberately deactivated by means of direct
voltage pulses (NT Maintenance Modes). By touching the panel CONTROL /
QUIEBT MODE the deactivation of the NT via the feeding module L110 of the
K1404 is prepared.

FREQUENCY RANGE

Any desired frequency range between 2.5 kHz and 1 MHz can be edited apart
from the frequency ranges of 2.5 kHz - 540 kHz, 500 kHz - 1000 kHz
and 0.2 kHz - 2.5 kHz.

LAST
EDIT VALUE

2.5 kMz-
540 kkHz

500 kHz-
1000 kHz

TOL .MASK

Within the preset frequency ranges the tolerance mask (ANSI) may be displayed
in the results display.

Test set-up
fuicnrss ISDN U ANALYZER K1404

R e b

e 3
@ o
{3 !'aar of the device

9 1]
L=
‘wa] Device under test

S NT S
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Measurement

The measured guantity is the frequency-dependent amount of the interference volt-
age atl the U interface of an NT. The device under test must be deactivated. Evalua-
tion of the signal &t the activated NT is relative to power. The measurement itself is
carried out as follows:

Device Interface

NT LT

Analogt

T -1 Receiver

A built-in symmetrical probe (measuring head) located directly at the U interface and
decoupled by a difference amplifier transmits the measuring signal to the measuring
receiver of the Analogt modute for evaluation. The signals from the LT are attenu-
ated via an Il-divider.

Start the measurement via the START/STOP key!

First, the measuring panel and the ANALOG1 module are initialized. Then, the fol-
lowing status message "INIT/START" is displayed.

After the start, the transmitter and receiver are automatically calibrated. Foliowing
calibraticn, the device under test is deactivated either by the interface module or by
the power feeding module,

The actual start of the measurement is indicated by *MEASURE".

Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the display.

5-34
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Result structure

Desctiustion 130 0 FREGUERCY [TOL.MASK |
RANEE
2.5 kHz |ansI
1.4 S540.8 kHz
raid
g.9
6.3
4.9
2.4 1
FOLER
oFF
B.a i : > N
2.5 kHz 285 6@ 488 R
Fig. 5.6: Result struciure Noise Voliage

In the result mode (RESULT key), a detailed viewing of the measurement charac-
teristics is possible after stopping the measurement {STOP key). The measursment
results can be displayed numerically point by peint using the cursor {vertical bar).

4T: Noise Uoiitage Deactivabion 135 FREGUENGY [TOL.HASE |
RANBE
Fred: BELERE WHz B.878 (18 2.5 T
10.8 : ; 548.8 kHz
Py :
2.8
=
ER .
———tym—m fmmm i r———
2.8
: FOUER
OFF
s et I
e EHz pys]s] 2ad 488 S48
Bild 5.7: Resulf structure Noise Vollage

In the result mode the cursor bar within the measurement diagram will jump to the
position which has been touched on the screen. It can be moved pixel by pixel by
touching the cursor keys displayed.
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Measuring at the LT

Measuring at the LT is only slightly different from measuring ai the NT. Whereas in
the case of NT measurement the device under test is only fed when required {e.g. in
accordance with national standards), it is absolutely necessary to load the device
under test in the case of an LT measurement. This is the only difference with regard
{0 the device settings: The panel POWER which applies to NT measurements is
changed to the panel LOAD for LT measurements.

OFF FREGUEWCY |TOL.MASE
RAMHGE
7.5 xHz loFF
EXTERNAL 948.8 kH=z
HORMAL
MEASURENENT JCOWTROL TERMINATION LOAD
CLTY OFF
NOTSE DERCTIVATION J135 @
VOLTAGE
LOAD

With regard to load the foliowing settings may be selected:

OFF

The load is switched off,

EXTERNAL

Load can be suppled externally via sockets U, and U, at the rear of the device
(feeding, slot 7).

NORMAL

An operating menu is cpened which in addition to the preset load currents of
15 mA, 30 mA and 45 mA allows you to set the desired load current between
0 and 100 mA via an editing panel.
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6 Power feeding tests

If you touch the panet POWER FEEDING TESTS NT in the basic menu the working
menu appears for the measurement of power feeding characteristics. The option
MEASUREMENTS {NT): POWER MESUREMENT is preset.

if you touch the panel MESUREMENTS (NT) : POWER MEASUREMENT a selection
window showing the available modes of measurement wilf be dispiayed. You may
now select the desired mode of measurement.

POUER LINE
COMBUMPTION RESISTOR
08 0
SHITEH OH
TEST SELELT
RAHGE
@..
58 mA
HERGUREMENT  JCOMTROL COMDITION HT JUDLTAGE UOLTAGE
CHT MERSUREH .
POLER DEACTIVETION |MORMAL IMTERHAL £5.8 U
CONSUMPTION

@ MEASUREMENTS (LT): POWER CONDITION is described atthe end of this
chapter.

The following applies for all measurements of power feeding: an automatic
offset adjustment of the current and voltage measuring ranges takes place
every 30 minutes. This adjustment does not take place during a running
measurement.
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6.1 Power consumption

If you touch the panel MEASUREMENTS (NT) POWER CONSUMPTION in the basic
menu the working menu appears for the measurement of power consumption of an
NT. First, adjust the parameters to your test sefup and 1o the device under test.

LIME
RESISTOR
EEE @
SELECT
RAMGE
B..
S8 mH
MEASUREHEMT COHTROL COMDITION NT JUOLTAGE VOLTAGE
CHT2 HMERSUREN.
FOUWER DEACTIVATION (HOGREMAL INTERMAL BE .8 U
COMSUMPTION
CONTROL
ACTIVATION

Measurements are performed at the activated NT.

DEACTIVATION
Measurements are performed at the deactivated NT.

CONDITION NT

Control of a user-specific application connection by means of which the NT can
either be switched separately from the power supply (220/110 V) or connected to
it. This allows for remote controt activation of both normal and restricted opera-
tion.

NORMAL
Normal operation

RESTRICTED
Restricted cperation

Relating to this subject, please note the description of socket X6 in chapter

2.2.6 "Power fesding moduie™.
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VOLTAGE MEASUREMENT

INTERNAL
The internally measured voltage values are used for the power calculation.

EXTERNAL
Voltage measurement is performed at the socket pair U4/Us (L110 module, slot
7} which is located at the rear of the device. The socket pair is located at the rear
of the device. Thereiore it is possible 1o measure the current applying at the de-
vice under test when using an external iine or power simulation and to calculate
the power taken by the NT.

VOLTAGE

This panel opens another menu in which you can set the voltage with which the
device under test (NT ) is to be operated:

LAST
EDIT VALUE

EDIT
Apart from the preset voliages 66 V, 96 V and 115 V any desired voltage value
between 0V and 120 V may be set in an editing panel {to be called up viagDIT).

LINE RESISTOR

This panel opens ancther menu, in which you can set the line resistor:

The copper resistance of a transmission loop is simulated by switchable fixed-
value resistars: 600 Q, 1000 Q and 1400 Q can be directly selected. Select
the line resistor OFF when connecting external or artificial lines in series.
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SELECT RANGE

This panel apens another menu in which you may select the measuring range:

The K1404 measuring ranges can be optimally adjusted to the power consump-
tion of the device under test. This makes it possible to improve the measuring
accuracy. Basic setting: 50 ma,

Test set-up

= el
| s | ISON U ANALYZER Ki404

in modified
So intertace etthe
raar of the devics

HEagEns

il >

Device under test

NT 52

L}

Measurement

The measured guantities are the supply current and voltage of the NT. The device
under test is either active or not active. The measurement itself is carried out as fol-
lows:

Device interface

NT

Lt

Feeding
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An adjustable DC voltage supplies the device under test. Following output of the DC
voltage the least sensitive measuring range is first set:

+  Measurement without activation

L .
¥ ) >

10 T

TO: Time of voltage output
T1: Start of measurement
D ;. Time of delay approx. 2 s

*  Measurement with activation

D

10 T

T0: Time of voltage output
T1: Start of measurement
D : Activation of NT

After this time, the selected current measuring range is switched on and the meas-
urement is started. Current and voltage are measured every 2 ms and the resuiting
vaiues used for a "quasi® realtime power calculation. To establish the MIN/MAX
power and current values the measured values taken over a period of 50 ms are av-
eraged. The power and current consumption of the device under test is averaged
over a time period of 500 ms and displayed. The MIN/MAX value given for the cur-
rent is the value measured at the respective MIN/MAX power value.

HT: Power Donsusphion LIMHE
easur e R
cEE R
Pactili] Painllil Praxill] gghEET
¢21.E-3 &Z20 . E-3 «73 . E-3 g..
18 m#
I¢Pacty (A1 I¢Eminy [R] ICPmax) I8}
6.30E~23 B.FQE~3 7.7F1E~3
UiPacty [U]
51.9
MIM. HEH.
HEW USLUE
HERSUREMENT  JoOnTra. COMDITION MT JUOLTARE WO TAGE
CHT MERSUREM .,
PR DEACTIVATION IHORMRL THTERNAL BE.B L
CONSUNPT IO

After activation of the panel MIN/MAX VALUES NEW the minimum/maximum cur-
rent and power values are newly determined.

C73000-B8078-C173 6-5
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Within the measuring range 0..500 pA the measuring resistor 250 Q is switched on
the module L110. The actual line resistance is then 240 Q larger than the value
given in the Line resistor menu. As a result, the voltage drop over the line re-
sistance in this current measuring range is = 120 mV {240 Q x 500 pA}.

When the menu points Line resistor OFF and the Measuring range
0..500uA are selected, a line resistor of 318 Q resuits due to the measuring resis-
tor {250 Q) and the resistance of the power feeding reactor (89 Q). In the case of
any other measuring range with the same setting Line resistor OFF a line re-
sistor of approx. 76 @ results which consists of the measuring resistance (10 2} and
the resistance of the power feeding reactor (66 Q). The menu point Line resis-
tor OFF may be used for an externai line or an artificial line.

In order to protect the hardware of the Analyzer K1404 and of the device under test,
the following vatues are set for current limitation relative to the current measuring
range:

Current measuring range: Preset current limitation:
0.50 mA ca. 535 mA

0..10mA ca. 46 mA

0.2 mA ca. 46 mA

0..500 vA ca. 1.6 mAto 4 mA

Start the measurement via the START/STOP key. First, the measuring panel and
the moduie L110 are initialized. Then, the following status message "INIT/START" is
displayed:

The actual start of the measurement is indicated by "MEASURE".

Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the display.

6-6
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Result structure

HT: Powsr Conzumpiion LIKE
s iR
680 R
Pactii] Brinilli Eraxiill EE;EET
3186 E~3 319 .E~3 311.E-3 ..
18 mi
I{Fact? [RI I¢Pminy [A1} I<Praxy [A]
¢ . 92E-3 4 . 92E-3 4 .93E~2
HePacty [TU]
63.0
CIERSURENENT  |CONTROL COMDITEOM MT [UOLTAGE UOLTaBE
SACHT HESSUREN,
S POUER DERGCTIMRTION |HaRMRL INTERNAL 6.8 U
| COMSUMPTION
Fig. 6.8 Result structure Power Consumption

The results display is set up af the start of the measurement and is continuoustly up-
dated.
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ISDN-U-Analyzer K1404

6.2 Switch-on test

if you touch the panel MEASUREMENTS (NT): SWITCH-ON TEST the working

mel

nu appears for the measurement of the power consumption of an NT. First, ad-

just the parameters to your test setup and to the device under test.

LIME
RESTIETOR
88 7
SELECT
RANGE
B..
188 mH
MEASURE~-
TINME
1=
MERSUREMENT COMTROL COMBITION |OFF STATE UOLTRAGE
CHT> TEST
SWITCH OH DERCTIVATION [NORMAL OFF 564 [
TEST
CONTROL
ACTIVATION

Measurements are performed at the activated NT. In this mode of measurement,
the power feeding reactor is shori-circuited. This means that in case of a low line
resistor the activation of the NT is not possible! If an activation is desirable, LINE
RESISTOR / 1000 QoOrLINE RESISTOR / 1400 € mustbe set

DEACTIVATION
The NT is measured in the deactivated state.

CONDITION NT

Control of a user-specific application connection by means of which the NT can
either be disconnected from the power supply (220/110 V) or connected to it.
This allows for remote contrel activation of both normal and restricted opemtion.

NORMAL
Normal ocperation

RESTRICTED
Restricted operation

Retating to this subject, piease note the description of socket X6 in chapter

2.2.6 "Power feeding module",

6-8
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VOLTAGE

This panel opens another menu in which you can set the voltage with which the
device under test (NT) is to be operated:

LAST
EDIT VALUE

EDIT
Apart from the preset voltages 66 V, 96 V and 115 V any desired voltage value
between 0 V and 120 V may be set in an editing panei (o be called up viaEDIT).

LINE RESISTOR
This panel opens ancther menu, in which you can set the line regstor.

CFF
600 Q
1000 @

1400

The copper resistance of a transmission locp is simulated by switchable fixed-
value resistors: 6560 @, 1000 Q and 1400 Q can be directly selected. Select
the line resistor OFF when connecting external or artificial ines in series.
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SELECT RANGE

This panef opens another menu in which you may select the measuring range:

The K1404 measuring ranges can be optimally adjusted to the power consump-
tion of the device under fest. This makes it possibie to improve the measuring
accuracy. Basic setting: 100 ma.

DURATION OF MEASUREMENT

The duration of the measurement is variable: within the range ¢f 500 ms and 64 s
the following values may be directly selected:

OFF STATE TEST

GFF/ON
Use this menu point for setting the measurement process (see section
"Measurement" below).
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Test set-up
=
m SN U ARALYZER K145
1
o]
1SDN-ANALYZER #1404

Device under test

L NT So

[ N U ANALER K404

Davice under test

U NT So

18DN

|t LINE SMULATOR

Measurement

The measured quantity is the making current of the NT relative to time. The meas-
urement itself is carried out as follows:

Device

Feeding

If the menu point CCNTROL : ACTIVATION is selected, a trial activation of the NT is
carried out after the start of the measurement before the feeding voltage is switched
on. The subsequent measuring process is defined via the setting orr sTATE
TEST.

OFF S5TATE TEST: OFF

The current measurement starts after the feeding voltage is switched on. Depending
on the duration of the measurement, a certain number of current values is scanned.
These values are averaged in the evaluation. The following table shows the relations
of measurement duration, number of measured values, scanning time and the num-
ber of current values averaged per time unit. The voltage is still output after termina-
tion of the current measuremeartd.
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OFF STATE TEST: ON

At the beginning, for the duration of 4 seconds, the feeding voltage is output. After
this, the voltage 18 V is set. Measurement of the current starts ca. 20 ms after the
feeding voltage of 18 V has been reached. The measurement process is then the
same as for OFF STATE TEST: OFF,

Measured | Number of current Scanning | Number of current values averaged
time values stored time per time unit

500 ms 2000 250 us 8/2ms

1s 4000 250 us 16 /4 ms

2s 4000 500 us 16/8ms

43 4000 1ms 16 /16 s

8s 4000 2ms 16/32ms

16 s 4000 4ms 16 /84 ms

32s 4000 8 ms 16/128 ms

64 s 4000 16 ms 16 /256 ms

In order to protect the hardware of the Analyzer K1404 and of the device under test,
the following values are set for current limitation during and after the current meas-
urement relative to the current measuring range:

Current Preset current limitation during | Preset current limitation during or
measuring measurement {duration <4s) after measurement {duration »8s)
range

0..100 mA ca. 109 mA ca. 55 mA

0..50 mA ca. 83 mA ca. 55 mA

0..10 mA ca. 48 mA ca. 46 mA

0..2 mA ca. 48 mA ca. 46 mA

0..500 pA ca. 2 mA ca. 2 mA

Within the measuring range 0..500 pA the measuring resistor 250 Q is switched on
the medule L110. In this case, the actual line resistor is 240 Q larger than the value
given in the LINE RESISTOR menu. As a result, the voltage drop over the line re-
sistance in this current measuring range is = 120 mV (240 Q x 500 uA).

f LINE RESISTOR: OFF and MEASURING RANGE 0...500 ua are selected, a
line resistor of approx. 253 Q results due to the measuring resistor (250 Q). In the
case of any other measuring range and the same LINE RESISTOR: OFF setting, a
line resistor of approx. 13 Q results, since a measuring resistor of 10Q is switched.
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ISDN-U-Analyzer K1404 Power feeding tests

Start the measurement via the START/STOP key! First, the measuring panel and
the module L110 are initialized. Then, the following status message "INIT/START" is
displayed.

The actual start of the measurement is indicated by "MEASURE®,

Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the display.

Resuit structure

The result is displayed during the measurement as follows:

NT: Switch-on tests not active normal LINE
— RESISTOR
epE o
1%382---'
isim SELECT
RANGE
oan ; : B
H 58 mA
MEASURE
sEx TIME
SRAms
E1-E :
\ A |
2o S\ ;/ \
/ VOLTAGE
@ ; : ; Gh.E N
oy 2hx 48 [ a8y LT (B8N
Fig. 8.9: Rasult sfruciure of Switeh-on test measurement

The current peak at the beginning of the measurement effects the charging of a filter
capacitor (1 uF} on the baseplate of the Analyzer K1404. The value and duration of
this current depends con the voltage and on the line resistor.

In the result mode (RESULT key), a detailed viewing of the measurement charac-
teristics is possible after stopping the measurement (STOP key). The measurement
results can be displayed numerically pixe! by pixel using the cursor {veriical bar).

Measured values are displayed in the foliowing form

Time: +500.0 ms Curr:: +426.18 mA i

By touching the required frequency range the cursor can be moved roughly on the x-
axis. It is also possible to move pixel by pixet to the left or right using the cursor keys
displayed.

<< >
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6.3

Power condition
If you touch the panel POWER FEEDING TESTS LT in the basic menu the working

menu appears for the measurement of power feeding characteristics at the LT. The
option MEASUREMENTS (LT): POWER CONDITION is preset.

First, adjust the parameters to your test setup and to the device under test.

LoADl CUR. CURRENT
HINIMUM SYEP
a.3 mf 8.5 mR

LOAD CUR. TIME OF
AN TMUR CUR.STEF

45.8  mA B.1 =

MERSUREHENT  JCONTRIL
LT
POWER CERCTIWMHETION
COMLITIGN
CONTROL
ACTIVATION

Measurements are performed at the activated LT,

DEACTIVATION
Measurements are performed at the deactivated LT.

LOAD CURRENT MINIMUM

The minimum load currert for loading the device under test (LT) can be directly
setected (0.5 ma) or set via the EDTT panel you can choose settings between
0.5 mA and 100 mA.

LOAD CURRENT MAXTMUM

The maximum load current for loading the device under test (LT) can be directly
selected (10 mA, 45 ma) or set via the EDIT panel: you can choose a setting
between 1 mA and 100 mA.

CURRENT ALT. AT

The steps by which the foad current is to be increased can be directly selected
(0.5 mA, 5 ma) or set via the En1T panel: you can choose a setting between
0.5 mA and 10 mA,

6-14
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DURATION OF AI

Duration of the power condition measurement for each current load: the value of
the desired measurement duration can be directly selected (0.1 = or 1 s} or
sef via the EDTT panel. You can choose a sefting between 0.1 s and 10 s.

Test set-up

w ISDM 3 ANALYZER 1404
ISON-U-ANALYSATOR K1404 B
— o
1o e ‘@
[ ~
L — . MeRobjekt
T N
Measurement

The measured quantiies are the supply current and voltage of the LT. The device
under test is either activaied or deactivated. The measurement itself is carried out as
foliows:

Device

LT

e m 4 Interface

i
i
R

If the menu setting CONTROL ACTIVATION is selected, the LT is activated after the
start of the measurement. Once the minimum current load is set, the current load is
increased step by step up to ds maximum value while the measurement duration
remains consiant. Minimum load, maximum load, current afieration and measure-
ment duration can be edited.

For every load setting, beth voltage and current (scanning frequency 500 Hz) are
measured during the time given in MEASUREMENT DURATION. The power condition
Is averaged on the basis of 50 ms. For every load setting the minimum value of the
output power is determined. Preceding a load increase, this minimum vatue is com-
pared to the power value established up fo then. The higher value will be processed
further. After the maximum current load has been reached, the maximum value of
the power condition which has been established as indicated as well as the corre-
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sponding current and voltage values are displayed on the screen. Approx. every two
seconds updated values are displayed. The internal resisior of the power feeding
reactor is accounted for in the calculation of the power condition.

If a LT voltage below 5 V is determined afier the start of the measurement an error
message will be given. In this case the measurement will not be carried out. Ifthe LT
voltage drops below 5 V during the measurement or if the LT cannot drive the cur-
rent load, the measurement will be aborted.

Start the measurement via the START/STOP key! First, the measuring panel and
the module L110 are initiatized. Then, the following status message "INIT/START" is
displayed.

The actual start of the measurement is indicated by "MEASURE".
Abort the measurement via the START/STOP key. The status message "STOP" will
appear in the display.

Result structure

LT3 Powsr Londiiian LOAD CUR. CURRERT

sror e HRLTUN i
Fa o Gi7 E~Z 8l t.@ mé 1.8 mH

i= 14.BE-3 @ T COE. JTIN
- TOAD CUR. EOF
= 583.5 0 WA T MUR CUR.STEF

43.8 i .1 &

Pmax= 2 .54 L
ItPmaxr= 44,.9E-3 =
HiPmaxs= 56.4 1}

Cycles: 882

ANEASGEEHENT  JCOHTROL
IR T
CAPDUER DEGCTIVATION
CCONDITION

After completion of the first measurement cycle the result is displayed and perma-
nently updated.

B6-16
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FUNCLCNal 1ests

7

Functional tests

if you touch the panel FUNCTIONAL TESTS in the basic menu the working menu
appears for the functional tests. The oplion MEASUREMENTS:
SHIFTING is preset.

i you touch the panel MESUREMENTS:

FREQUENCY

FREQUENCY SHIFTING a selection win-
dow appears showing the available modes of measurement. You may now select
the desired mode of measurement.

EREQUEHDY DATA CONT. [CLOCE
SHIFTIN& Bl
RASINT. INTERMAL
SHORT TIME T#2 INT.
IMTERRUFTION EIT ERRCRET
CLODE
ACCURACY BFF
FH FATTERHN
219 -1
EERORS
HE STRRT 0OF
FRERL .
B pRe
MERSUREMENT COHMTROL TERMI- COMT . |58 TRIGHER FOWER
THT2 DEACTIVATION JHATION TO 1UT GFF
FRE&UEHMCY 135 @ DIRECT IDFF UFRAME
SHIFTING

@ The descriptions of the individual measurements are structured as follows:

First the application routings for NT measurements are described. This is
followed by a description of the application routines for LT measurements,
To avoid redundancies, this so-called Delta description focuses only on
those features which are different from the NT variant.

C73000-B6076-C173
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FOLIN-LI-MNHeY LET I S4Uus

71 Frequency shifting

if you touch the panel FINCTIONAL TESTS in the basic menu the working menu
appears for the functional tests. The oplion MEASUREMENTS: FREQUENCY

SHIFTING is preset

DATA CONT. ELOCK
E1l
Ra: IMT. INTERHMAL
TH:IHT.
EIT ERRGRS
o
FH PRTTERN
211-1
ERRORS
HO STRRET OF
FREQU.
B ppM
MEBSUREMERT CONTREE. TERMI-~ CONT . |58 TRIGGER FOLER
CHT 2 ROT. Laafr 1 HATIOM TO IUT OFF
FREBUEHMLCY 135 & GIRECT [2FF U~FREME
SHIFTIHNG

Depending on the codes U, ., U,y or U, set in the SETUP menu, different menus
for the control are opened.

U

CONTROL

.. COdE

if you touch this panel, another menu will be opened in which you can select the
available controls of layer 1:

ACT. DOWNSTRM.

DEACTIVATION

ACT. UPSTREAM

BEACT. +ACT.

ACT. LOOP 1

U ONLY ACT.

SINGLE PULSES

ACT, DOWNSTRM,

Activation downstream triggered by the LT, Le. K1404.

ACT. UPSTREAM

Activation upstream: K1404 (LT) is ready for an activation triggered by the device

under test {NT).

7-2
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ACT. LOOP 1

Activation of the test loop 1: The loop is closed directly in the chip of the LT at the
U interface. Thus, all channels (B1+B2+D) are looped back. Data from the NT is
ignored. The lcop signal is present in fransparent form at the U sockets.

SINGLE PULSES
The measuring device sends single pulses (S5P).

DEACTTYVATION
Decay of layer 1 transmission.

DEACT .+ ACT.
Deactivation followed by activation: the deactivation/activation sequence is con-
frolted via a negative pulse.

You can carry out a timed deactivation and a following activation via an external
source with a control via the B - IN socket at the front of the K1404. The control
takes place via a sinusoidal or square-wave signal with a frequency of approx. 64
kHz with TTL level.

Control:
Signal == Activation
No signal = Deactivation

Trigger output (medule Functional Test"):
Selection: TRIGGER ,CIC*

High Level = Activation

Low Level = Peactivation

Control circuit:

Ok ka0

—= BN (K1404).

 (Schotkydiode)

Waveform-Genearator

With the waveform generator the 64 kiHz clock {(BNC socket CLK at the front of
the K1404) at the B - IN socket is switched on and off. A logic level L corre-
sponds to 0 V and a logic level H {0 5 V at the waveform generator. An L (no sig-
nal) starts a deactivation and an H (signai) starts the activation. When there is a
very short positive pulse (too short period of time for a complete activation}, the
activation is aborted by a reset of the IEC module. This process is indicated in a
trace kine in the display.

Of course, instead of this control you can also use a waveform generator, whose
signal (approx. 84 kHz/ 5 V logic tevel} you can switch on and off in a defined
way,

U ONLY ACT.

Only the U interface of an NT is activated.
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ACT. DOWNSTRM., ACT. UPSTREAM, DEACT.+ ACT. and U ONLY ACT, allow
for an EQC controt of the device under test (NT). When touching one of these pan-
ets, the menu point CONTROL will be linked with the additional function 20C-FoT:

CONTROL

-z

EOC FUNCTIONS

-

EQC ADDRESS

EQC-FCT.

If you touch this panel, a menu appears showing the available functions:

LOOP 2 2B+D NOTIFY C.CRC
LOOP 2 B1 BET. TO NORBM.
LOOP 2 B2 HOLD-CMD.

CORRUPTED CRC

REQUEST C.CRC EDIT EQC-INFC

LOOP 2 Z2B+D

Closing of test loop 2 (2B+D loop back, complete loop back). The measuring de-
vice K1404 causes the device under test (NT) to close a loop for all channels
{B1+ B2+ D) via the U interface.

LOOP 2 B1

Closing a partial test loop in the device under test (NT) (B1 channel loop back).
Only channel B1 is looped back from the NT, channels B2 and D continue to op-
erate normally. The measuring device K1404 causes the device under test to
close a loop for channel Bt via the U interface.

LOOP 2 B2

Closing a partial test loop in the device under test (NT) (B2 channel loop back).
Only channel B2 is looped back from the NT, channeis B1 and D continue to op-
erate normally. The measuring device K1404 causes the device under test to
close a loop for channel B2 via the U interface.

CORRUPTED CRC

Test of block error recognition in the device under test (NT). The measuring de-
vice (LT) transmits a corrupted CRC message to the device under test. If the de-
vice under test recognizes a block error, there is a corresponding feedback mes-
sage to the LT. The far-end block error counter of the LT keeps counting.

REQUEST . CRC

Request whether the device under test (NT) can transmit corrupted CRC infor-
mation. The device under test is caused fo transmit a corrupted CRC message
via the U interface. The near-end block error counter of the LT keeps counting.
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ISDN-U-Analyzer K1404 runctional tests

NOTIFY C. CRC

Test of the block error recognition in the device under test (NT). The measuring
device (LT) transmits a corrupted CRC message to the device under test. If the
device under test recognizes a block error, there is a corresponding feedback
message to the LT. The far-end block error counter of the LT is counted, the
block error counter of the device under test, however, is not counted.

RET. TO NORM
Return to normal operation.

HOLD CMD.
This command is sent by the LT to hold the NT1 EQC counter and other active
operations controlled by the EOC in their current state.

EDIT EOC INFO (8W V 6.0)
After touching this panel a window is opened to enter a binary command { 8 BIT)
in the EOC channel.

EQC-ADDRESS {3W V 6.0}
When touching this panel a menu appears to enter the EOC address 0-7 to
which the EOC command is sent.

7 5 ] BET
HTERN
4 =1 & EREAK
1 2 Z
5}
EGC RDRESSE
. i TART
FREGUEMZ
2 z2 7 B ppms
MESSRETEN STEUERUNG AEBSCHLUSS VERE. |z8 TRIGEHERE SPEISUNG
(HT? BT LDOUNSTRM. M.OBJ. OHHE
FREQUEMEZ -~ ESC-FRT,. 88 135 R DIRERT [RUE Li-RHAHMEH
UERZRTZ G@giobon BIN
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SlAN-U-Analyzer K14u4

U,... code
CONTROL

If you fouch this panetl, ancther menu wilt be opened in which you can select the
available controis of layer 1:

ACT. DOWNSTRM. | DEACTIVATE

ACT. UPSTREAM DEACT. + ACT.

ACT. LOCP 1

ACT. LOOP 2

ACT. LOOP 4 SINGLE PULSES

ACT. DOWNSTRM.
Activation downstream triggered by the LT, i.e. K1404.

ACT. UPSTREAM
Activation upstream: K1404 (LT) is ready for an activation triggered by the device
under test (NT).

ACT. LOCP 1

Activation of the test loop 1: The loop is closed directly in the chip of the LT at the
U interface. Thus, alf channels {(B1+B2+D) are looped back. Data from the NT is
ignored. The loop signal is present in transparent form at the U sockets.

@ Prior to the activation with 1LOCP 1 a8 ACT. DOWNSTEM. or ACT. LOOP 2

must be carried out.

ACT.LOOP 2

Closing of test loop 2 (2B+D loop back, complete loop back). The measuring de-
vice K1404 causes the device under test (NT) to close a loop for all channels
{(B1+ B2+ D) via the U interface.

ACT.LOOP 4

Closing of test loop 4 in an intermediate generator (284D loop back, complete
ioop back). The K1404 causes the device under test (ZWR), to close a loop for
all channeis (B1+ B2+ D) via the U interface.

SINGLE PULSES
The measuring device sends single pulses (SSP).

DEACTIVATICON
Decay of layer 1 transmission.

DEACT.+ ACT.
Deactivation foliowed by activation: the deagctivation/activation sequence is con-
trolled via a negative pulse.

7-6
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ISDN-U-Analyzer K1404

Functonal tests

U, code
CONTROL

If you touch this panel, another menu will be opened in which you can select the
available controls of layer 1:

ACT, DOWNSTRM.
Activation downstream triggered by the LT, Le. K1404,

ACT. UPSTREAM

ACT. DOWNSTRM. | DEACTIVATE

ACT. UPSTREAM DEACT. + ACT.

ACT, LOOP 1 CONTINUOQUS
PULSES

ACT. LOOP 2 SINGLE PULSES

Activation upstream: K1404 (LT) is ready for an activation triggered by the device

under test (NT).
AUT. LOOP 1

Activation of the test loop 1; The loop is closed directly in the chip of the LT at the
U interface. Thus, all channels (B1+B2+D) are looped back. Data from the NT is
ignored. The foop signal is present in transparent form at the U sockets,

ACT.LOOP 2

Closing of test loop 2 (2B+D loop back, complete loop back). The measuwring de-
vice K1404 causes the device under test (NT) o close a lcop for all channels
{B1+ B2+ D) via the U interface.

DEACTIVATION

Decay of layer 1 tfransmission.

DEACT.+ ACT.

Deactivation followed by activation: the deactivation/activation sequence is con-
trolied via a negative puise.

CONTINUOUS PULSES
The measuring device sends continuous puises {frequency: 192 kHz)

CONTINUOUS PULSES
The measuring device sends single pulses (SSP).

TERMINATION

Adjusting the analyzer to the device under test: Selection 135 @ /150 Q at U,
and U,,.. interfaces. For the U, interface 100 Q is preset .

C73000-B6076-C173
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Funetional tests ISDN-U-Analyzer K1404

CONN. W. OBJ.

Connection with the device under test: Cennection options between the internal
U interface and the device under test are indicated. For U2B1Q and Up interface,
a change of the setting after STOP is only accepted at START if there is an addi-
tional deactivation. For U4B3T the chosen setiing is accepted withcut deactiva-
tion at START.

DIRECT

DIRECT
The U interface is directly connected with the U sockets on the front panel.

ATTENUATION (NOT FOR U, INTERFACE}
Between the U interface and the U sockets a symmetrical TI-divider with 12 dB
attenuation is looped through.

EXT. LINE

The connection between U interface and U sockets is interrupted by the socket
pairs EXTERNAL LINE CUT and IN. When an artificial line is connected fo these
socket pairs, the U signal will be routed without DC voltage content via the artifi-
cial line. In this case the feeding voltage is coupled at the U sockets.

EXT. L. +PWR.

External line and feeding voltage: One end of the artficial line is direclly con-
nected o the U sockets while the device under iest (NT) is connected to the
other end. The far end can be connected via the sockets EXTERNAL LINE IN:
This allows you 1o observe the layer 1 signal at the device under test.

Built-in measuring heads with subsequent buffer and driver amplifiers allow si-
multaneous observation of the tayer 1 setup and operation at the interface and at
the device under test (NT}. if an attenuator or an artificial line is inserted, the sig-
nals pertaining to the LT and NT can be unmistakably distinguished.
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FUBCLIONHET LSS

Socket SCOPE 1: signals from the NT side, socket SCOPE 2: signals from the
LT side, 50 Q / coaxial {device rear: module L31 slot 1). Trigger signal aoplied to

socket TRIG. (device rear: modute L33X slot 4 or 5).

Test set-up

SCOPET

1SDM U ANALYZER K1404

RORADD

SCOPEZ

—
/——_. Channel 2

{hannel 1

e

SCorE

Trigasr

/

TRIG.

1o the modifed
3o interfuoe at the
sgar of the tevice

Device under test

Test set-up forEXT. L. + PWR. {external line and feeding voltage)

—
oo //—’_-‘ |
— Gl 8

Crannel 1

Friggel

Davice under test

/

R

m SN L ARNALYZER K140 SCOPE ;
= | = oo e /
i
Ej IRIG.
1SORARANALYZER Kials E}
D 1 the narkimg
e [ S inferlzce 5 tho
ze0s 0f the device
P S s i
(| © 9 98 ‘g ®
ISDN
L LINE SIMULATOR
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S0

The internal S; interface (moditied Sg interface without lcad from the measuring
device} is switched on or off.

DATA CONT.

The data control menu varies in scope depending on the internal Sy interface:

30 OFF

lf the internal Sy interface is switched off the following data control menu ap-
pears:

Bi+B2 | B B2 MON+B*

FOXCINT  JRXVINT | RXVINT | RXCEXT
TXOANT P TXCINT | TXINT

B+B2 B1 B2 MON
RX:EXT |RXCEXT [RXIEXT | RXEXT
TXINT | TXOINT [ TXINT

B1+B2 B1 B2 B*
RX:INT | RXINT  [RXOINT | RX:EXT
TXEXT | TXIEXT |TXEXT

B1+B2 B1 B2
RXGEXT | RXCEXT | RXEXT
TXEXT | TXCEXT | TXEXY

S0 ON

if the internal Sg interface is switched on, bit measurement is only possible in gne
of the B channels. No bit error measurement is possible for RX:EXT. The foliow-
ing data control menu will be displayed:

B1 B2 MON+B*
RXCINT | RXDINT J RXCEXT
TXINT | TXCINT

B1 B2 MON
RX:EXT | RXEXT | RX:IEXT
TXANT | TXUINT

B1 B2 B*
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ISDN-U-Analyzer K1404 Functonal tests

B1 + B2
Bit error measurement in B1 and B2 (128 kBit/s)

Bi
Bit error measurement in B1 only {64 kBil/s)

B2
Bit error measurement in B2 only (64 kBit/s)

RX INT
Data received at U is evaluated by the internal bit error counter.

RX EXT
Data received at U is avaitable at socket B-OUT for external evaluation.

TX INT
Data output to U is created by the internal patiern generator.

TH EXT
Data output to U is read in via the socket B-IN.

MON

Monitor channet ¢of the IOM interface (read only access, 64 kBit/s)

B-k

B* channel of the IOM interface (read only access, 64kBi/s):

2 bits D channel, 4 bits command/indiction, 2 bits handshake for moniior channel

TRANSPARENT (ONLY U, INTERFACE)
Data is neither read into nor out of the B channels.

Test set-up
F
f s12mmis | ISDN U ANALYZER K1404
o] E
E o
|
BONU-ANALYZER K404 i D {0 the moditied
i B0 inters he
EE EI] re(;; ofe ?ha:ig\:ttc:
— A .
Device under test
s U
oo . L S
(e e] & Q
B I NT

e.g. K4301
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Functional tests

ISDN-U-Analyzer K1404

BIT ERROR MEASUREMENT

The bit error measurement is switched on or off. As long as the modified Sy in-
terface is switched off, the data patterns are read into the U interface of the ana-

lyzer, or read out by i, and examined.

Test set-up

[ rimarns |

2PN 1 ANALYZER K140

Davice under fest

U e.g. K4301

So

NT

i the device-specific 8, interface is active, the data is read into the U interface
{LT) and read out by the S interface {TE) downstream, and is read into the Sg
interface (TE) and read out by the U interface (L.T) upstream.

Test set-up

1SN L ANALYZER K404

ISON-U-ANALYZER K1dod

AOOEDE

ALY ST ML T

ROWER

to the modified
¢ interface af the
rear of the device

Device under test

8] NT So

For DURATION 0 and DURATION 1 no bit error measurement is implemented.
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PN PATTERN / ERRORS

The following menu is opened showing the bit patterns created by the pattern
generator and the possible error rates:

PN PATTERN
e

ERRORS

>

PN PATTERN

The bit patterns 2-1, 2"-1, 2""-1, 2°-1 of duration 0 and 1 that are created by the
pattern generator can be inserted into the B channeis. The selected bit patiern
2%.1 to 2°1 only appears in the data channel if the bit error measurement is
switched on. Only CONTINUCUS ¢ and CONTINUQUS 1t are fransmitted in the
selected data channel with the bit error measurement switched off.

ERRORS
Errors with error rates of 10°, 10°, 10°, 10°, 107 can be inserted into the bit pat-
terns created by the pattern generator.

NO 10°°
107 10°
107 107

TRIGGER

This function displays the trigger signals which are provided at the socket TRIG.
{device rear) by the functional tests module.

U-CLOCK

NO
No trigger signal is output.
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Functional tests

ISDN-U-Analyzer K1404

JITTER

U-FRAME

A negative pulse synchronous to the U superframe at U, or synchronous to the
U frame at U, and U,, is output. This pulse can be used o trigger an oscilic-
scope externally. The U signals at the sockets SCOPE 1 and SCOPE 2 c¢an be
avaluated like that. The moment of triggering may be shifted after the start of the
measurement by means of the two trigger keys TR <-- and TR -->. This
makes for optimum presentation, e.q. when displaying the sync word of a U
frame on the oscilloscope.

U-CLOCK
The 80 kiHz {U,,,.}. 120 kHz (U, or 384 kHz (U,,) clock is output in synchroni-
zation with the U interface.

CIc

If you have not selected DEACT. + ACT from the menu panel CONTROL: Any
status change of tayer 1 is indicated by a level change. At the start of an activa-
fion the message "High" is output,

if you have selected DEACT. <= ACT from the menu panel CONTROL: During the
fraceline output the message "High" is given to indicate that at this time no con-
frol pulse must be applied since otherwise the time values for deactivation and
activation would be incorrect. The message "Low" indicates that the device is
once more ready for a control pulse.

MOS (ONLY U, )
Any monitor status change is indicated by a level change. This is the case if the
message "EOC-Acknowledge” is returned, if a change in the overhead bits has
occured or if the near-ffar-end block error counter is read out. At the start of an

activation, the message "High" is output,

CLOCK

1f you touch this panel, a menu appears in which the master clock generation can
be set.

INTERNAL

EXTERNAL
2.048 MHz

EXTERNAL
1.636 MMz

JTTER

INTERNAL
Master ciock generation with internal master osciltator.

EXTERNAL 2.G48MH?Z
The internal master oscillator is synchronized via a 2.048 MHz signal.

EXTERNAL 1.536MHZ
The internal master osciliator is synchronized via a 1.536 MMz signal. The exter-
nal clock signal must be applied to the socket SYST. {davice rear).

(ONLY ACTIVE WITH MODULE ,OPTION JITTER")
The internal clock can be lcoped via the sockets CLK-OUT and CLK-IN to jitter
the module ,Option Jitter". After activaling this panel additional panels are
opened to enter the jitter frequency and jitter ampiitude.

7-14
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ISDN-U-Analyzer K1404

Functional tesis

START FREQUENCY

The shift of the master frequency (15.36 Mz} can be changed in steps of 1 ppm
from + 127 to -128. The following editing panel is opened:

7 & 9 crR pal-OcK
HTERHARL
4 =1 & SREAK
1 2 3 EUE
a +om EHTER
Frau.Shift [ppmi:z
- TAET 71F
AGEN
-128 #» +127 a4 ppp
MERNSUREHENT LUONTRCH. TERML - LONT . 158 TRIGGHER FOBER
CHT Y FET JDOHRETEN L [NATION T TUT OFF
FREDUENLY EOU FUMRDTIOMNSILES R DIRECT Jos ]
SHIFTIHE BEEGUEST CLCRD

The master frequency can also be changed during & measurement by using the ar-
rowkeys £ <--of f —-».

POWER

This panet opens another menu in which you can select from the following set-
fings:

NORMAL

NORMAL
WITH RL

OFF
The feeding voltage is switched off.

EXTERNAL

EXTERNAL

The feeding voltage can be routed via sockets U1 and U2 at the rear of the de-
vice (feeding, slot 7).

NORMAL

The feeding voltage is applied withcut additicnal series resistor.

NORMAL WITH RL

The additional series resistor of 600 £ simulates a line resistor.

C73000-B6078-C173
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ISLUN-U-Analyzer K1404

The panels NORMAL or NORMAL WITH RL open the following editing menu:

EDIT

LAST EDIT-

VALUE

10V

32V

68V

IREAY

EDIT

Apart from the preset voltages 10V, 32 V, 66 V and 115 V any desired voltage
value between 10 V and 120 V may be set in an editing panel (o be called up via

EDIT).

The selected feeding voltage will be appiied to the U socket after the START key

has been activated.

Measurement

Start the measurement via the START/STOP key. You will then obtain the following

window with the additional event functions:

MT: Funct. Charac. Frequency Shifting S?TR CONT . CLOCK
RHIINT., INTERMAL
THEINT,
DELETE
BEIT-EREOR
PH PATTERH
211~
ERRORS
H STHRT OF
FREQU,
BIT-EREOR B ppm
Te | Tr f 3
== | --= [ Y
MEASUREMEMT CONTROL TERMI- COMT. }=@ TRIGGER POWER
CHT BCTLDOWHSTREM . IMATIOH TO IUY OFF
FREQUENCY EOC FUNCTIOMS|LIES & DIRECT {&H H-FRAME
SHIFTIHG REQUEST C.L.ORC

DELETE BIT ERROR

The displayed bit errors are deleted, the bit error timer is reset.

SINGLE BIT ERROR

A single bit error is inserted into the bit pattern generated internaily.

7-16
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TR <--

The triggering moment of the U FRAME trigger signal is shifted. The display on
the oscilloscope is shifted to the left until the TR <~ or TR --> key is pressed
again.

TR ~->

The triggering moment of the U FRAME trigger signal is shifted. The display on
the oscitioscope is shifted to the right until the TR <-- or TR --> key is pressed
again.

F o

in intervals of three seconds the master frequency is decreased in steps of 1 ppm
starting with the value set in the menu point START FREQUENCY. This process
continues until the minimum value of -128 ppm has been reached or until either
the £ <-~or £ ~-> key is pressed again.

£ o>

In intervals of three seconds the master frequency is increased in steps of 1 ppm
starting with the value set in the menu point START FREQUENCY. This process
continues untit the maximum value of +127 ppm has been reached or unti either
the £ <—-orf -->keyis pressed again.

Result structure

All functional tests are displayed in trace lines.

2B1Q interface

HT: Funct. Charac. Freguencu Shifting E??g COHT . [CLOTK
¥ Bz
mar T Awake @84 ,7 Mz  BA4.7 ns $§§§1 INTERNAL |
S BBZ T4t SLTZ Trawszmiszszion FE%.2 mz:  S28.% mg A : -
ez Tv: Full Op. (aci=8> S571.% me Z238.2 ns EBIT ERRORS
Jead Dueerh, B 111 111 118 111 B8B7.6 ms @36.1 ms
1eBs Ouerh, B: 311 111 118 111 619.6 ms B12.9 ms 08
S BRE TV Full Op. dact=12 655.2 ms BID .6 ms
i BBY dwerhk, B: 111 11t 114 111 A74.3 ms B21.1 pmz
] P& PATTERH
BER-U: B.pAB0R 254
BE~U!  B.20048 ERRORS a
TIHE: 16%.0008 % 255 GTHRT OF [
FRERU.
HE-gaunter 3 ZORGE Quetrheasd Bils: B pER
FE~counter @ B0G0D03 act 21 wsrlil usp2id
FFM : a pal 1 wusr3il febe:l
ps2 1 nim i1 cCso @ Tr Te
usrdil zai i1 mib 11 {—= -
IMEASUREMENT CoOMTREL TERMI~ LOMT . 58 TRIGHER FQUER
JeHTY ROT DEWNGTREML RATION THOIUT OFF
AFRERQUENCY EGC FUMCTIRHMS]IZD R DIRECT §OFF L-FRAME
SHMIFTINGE FET. T0O HORM.
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The trace lines have the following format:
NNN TPTTTTTTTTTTTTTTTTTITTTITTTT  ZZZ222  EEE ZRZZE HER
N

Line number, 3 digits: NNN: 001 to 400. Up to 400 frace lines can be recorded.
Once a measurement has been ferminated via STOP these trace lines may be
viewed in the RESULT mode window by scrolling.

Trace line text, up to 28 characters. For reasons of space an overview of the
trace line texts is given further below.,

Time values, 5 digits. The first time value is the time which has elapsed since the
start of an activation.

Unit of time, max. 3 digits. The second fime value is the time difference relative to
the preceding event.

The trace lines are displayed in the follwing format;

XXX US mHCroseconds
XXXX  mS milliseconds
XXXX 8§ seconds
XXX min minutes

XXX h hours

Maximum total time: 18:12 h.
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The following table offers an overview of the trace line texts of the 2B1Q interface

and their description:

T1: Awake

ANS! timestep T1: LT and NT are awake

T4: SLZ Transmission

ANSI timestep T4: LT sends SL2 signal

T7: Full Op. (act=0)

ANSI timestep T7: Layer 1 is activated,
activation bit =0

T7: Full Op. f{(act=1}

ANSI| timestep T7: Layer 1 is activated,
activation bit = 1, layer 2 could be activated

EQC-Com: L-2 2B+D
Adr: a

EOQOC command: Close LOOP 2 with 2B + D (close
compiete loop back 2}, EOC addressa {(a=0"7}

EQC-Com: L-2 Bl
Adr: a

EOQOC command: Close LOOP 2 with B1 {close par-
tial foop back 2), EOC addressa{a=0"7)

EOC-Com: L-2 B2
Adr: a

EOC command: Close LOOF 2 with B2 {close par-
tial ioop back 2), EOC addressa(a=0"7)

EOQC-Com: Reg. CCRC
Adr: a

EOC command: Request of corrupted CRC,
The NT or repeater is requested 1o send corrupted
CRC. EOC addressa{a=0"7)

BEOC-Com: Not, CCRC
Adr: a

EOC command: Notify of corrupted CRC.

The NT or repeater is notified of the subsequent
transmission of corrupted CRC

EQC addressa{a=0"7)

EOC-Com: R.to Norm.
Adr: a

EOC command: Return to normal. All previous
EOC commands are cleared.
EOC addressa{a=0"7)

CRC

Transmission of Corr.

K1404 (LT} sends corrupted CRC

EOC-Ack: L-2 2B+D
Adr: &

NT or repeater has acknowledged ‘EOC-COM: L-2
2B+D’. EOC addressa (a=0"7)

ok

BEOC-Ack: L-2 B

NT or repeater has acknowledged ‘EOQC-COM: L-2

Adr: a B1. EQC addressa (a=0"7)
EQC-Ack: L2 B2 NT or repeater has acknowledged 'EOC-COM: L-2
Adr: a B2 EQOC addressa(a=0"7)

EQC-Ack: Reg. CCRC
Adr: a

NT or repeater has acknowledged 'EOC-COM:
Rep. CCRC'. EOC addressa {a=0"7)

EOC-Ack: Not. CCRC
Adr: a

NT or repeater has acknowledged 'EOC-COM:
NOT. CCRC. EQC addressa{a=0"7)

EOC~-Ack: R.to Norm.
adr: a

NT or repeater has acknowledged 'EOQC-COM: R.to
Norm', EQC addressa (a=0"7)

BEOC~Ack: U.to comp.
Adr: a

NT or repeater cannot carry out EOC-COM. EOC
addressa{a=0"7)

EOC-Ack: Hold
2dr: O

NT reports receipt of a wrong EOC address
{a& = 1~ B} and returns its own address.

EOC-Ack: aaa & 1ili
iiii

An EOC acknowledgement not defined in ANSI or
ETS! has been received:

aza: 3 bits EOC address 0 to 7 binary;

d: 1 bit data / message indicator;

i i 8 bits information

C73000-B6076-C173
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ISLZ S P BATY LT TN | U

Deactivation accepted

U component has received request for deactivation
and nitiates deactivation '

deactivated

Layer 1 is deactivated

Act .-break by IEC-Q
Reget

Activation was disrupted via [EC-Q reset (when
Control Deact + Act is selected))

Overh. B:
XK

HRK XXX XXX

All overhead bits are displayed at the positions M4,
M5 and M6 (without CRC!) in the order of their
iransmission in the super frame. Presentation in
fernary groups corresponds to the display of over-
head bits in the lower display area.

Loop 1 closed

LOOP 1in LT is closed

Send Single Pulses

K1404 sends single pulses

50 activated

50 is activated {when measurements are per-
formed at the NT; 80 = TE)

50 not activated

S0 is not activated (when measurements are per-
formed at the NT, S0 = TE)

Error on U

Error on U interface

Error on S0

Error on SO interface of the NT

Error on U (Timsout,

158}

Error on U interface, 15 s timer has run out, activa-
tion is not possible!

Far-End-Counter Over-
flow

Overflow of far-end-blogk error counter

Near-End-Counter Over-
£low

Overflow of near-end-block error counter

Loge Qf Synchronisa-—
tion

Loss of synchronisation on U

Loss Of Signal No maore signal present on U

BE-U: AIS B error measurement at U: Alarm indication sig-
nal. Receipt of duration ‘1’

BE-U: Continucus Zero | Bit error measurement at U: Continuous zero.
Receipt of duration ‘0’

BE-U: Bitslip Bit error measurement at U: Bitslip. Bit error
measurement is asynchronous

BE-U: run Bit error measurement at U is running

BE-S80: AIS Bit error measurement at S0: Alarm indication sig-
nal. Receipt of duration ‘1’

BE-S0: Continuous Zexo |Bit error measurement at S0: Alarm indication sig-

' nal. Receipt of duration ‘0’

BE-SC: Ritelip Bit error measurement at S0: Bitslip. Bit error
measurement is asynchronous

BE-80: run Bit error measurement at S0 is running

Trace-Buffer full

Trace-buffer is full. Max, number of trace lines
{400} has been reached.
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runctional tests

Further resulis for

- BIT ERROR MEASURMENT

ON

BER-U: <error rate>»

Bit error rate of the bit error measurement at the U
interface

BE-U: <error sum>

Sum of the bit errors acerued in the bit error meas-
urement at the U interface

TIME: <time>

Time taken for calculating the bit error raie

- 80 = ON

BER-S0: <error rate>

Bit error rate of the bit error measurement at the U
interface

BE-50: <error sum>

Sum of the bit errors accrued in the bit error meas-
urement at the U interface

- NBE-COUNTER

Near-end block error
counter

Incremented if a block error has ocoured in the
transmission from the device under test o K1404.

Near-end-block error

The CRC calculated in K1404 does not correspond
to the CRC as received.

- FB-COUNTER

Far-end block error
counter

Incremented if a block error has occured in the
fransmission from the device under test to K1404.

Far-end block error

The CRC calculated in K1404 does not correspond
to the CRC as received. In the subsequent super
frame the device under test will set the far-end
block error bit ffebe) to ‘0 with the result that the
far-end block error counter is raised in K1404.

-  BPPM

The actual shift of the master frequency compared to the nominal value
15.36 MHz is displayed in ppm.

C73000-RB6076-C173
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- Overhead Bits

The overhead bits are displayed in the order in which they are received at the U
interface. The four Hnes containing 3 bits each correspond to a fernary group in
the trace line presentation of the overhead bits, i.e. when measurements are
performed at the NT;

1st Ternary group: act usrl usr2
2nd Ternary group: psl ustr3 febe
3rd Ternary group: ps2 ntm ¢80
4th Ternary group: usrd sai nib
1st group
act Activation bit (=1, if ready for layer 2 activation)
usrl User bit 1 (reserved for fulure applications)
uer? User bit 2 (reserved for future applications)
2nd group
pal Power status bit 1 (=1, if primary power supply is present: line vot-
age)
usr3 User bit 3 (reserved for future applications)
febe Far-end block error bit (=0, if a block error has occured in the di-
rection of reception. This means that at the remote terminal the far-
end block error counter is raised)
3rd group
ps? Power status bit 2 (=1, if secondary power supply is present, e.g.
accumutator)
ntm NT in test mode (=0, if the NT is in test mode)
TEO Cold Start Only (=1, if the NT can carry out cold starts only)
4th group
usri User bit 4 (reserved for future applications)
sal 8 activation indicator (=1, if INFO1 or INFO3 t0 )
nib Network indicator bit (atways 1, since currently not used, see ANSI

or ETSI)
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Error messages

L30: Switchb. ex- Error in the setting of the measuring panel for functional

ror test

L3Q: Setup error Error in the setting of the module Functional Tests (e.g.
wrong setting parameter)

L30Q: Handsh. T-out | Timeout for result output to HOST has cccured. No
results are output. Mowever, no results are lost as they
are accounied for at the next output.

L3Q: Status error Error in the status output to the HOST.

L3Q: Eventkey er- A wrong key information for the event keys has been

ror transferred by the HOST.

L30: Act. failed No activation within a timeout of 20 s, i.e. even the built-
in layer 1 component of K1404 does not react. Try to
activate once motrel!

L3(Q: No MON- Due to an interal error no monitor command could be

Command transmitted, i.e. noc EQC commands are output nor are
block error counters read out. Deactivate and activate
once more! In case of repeated occurrence of this error
switch the device off and on.

L3Q: Data in error |Errorinthe data fransfer from HOST to module

L3Q: Data out er- Error in the data transfer from module o HOST

ror

L3Q: Host Com. er- |Wrong command output to module by HOST

ror

L3Q: NO RESP Modute Functional Tests does no longer react. Switch
the device off and on again!

Timeout START The module has failed to report readiness to the HOST

again in time and is therefore reset. Start again!

After a measurement has been terminated via STOP you can call up the Result
mode via the RESULT key. You will then obtain the scroil keys TR* and TR* which
allow you to shift the trace lines backwards and forwards.

TR <--

Scroli backwards: trace lines are shifted in downward direction,

TR

e

Scrolt forward: trace lines are shifted in upward direction..

Exit the result mode by repeatedly pressing the RESULT key.

C73000-B68078-C173
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4B3T interface
HTt Funktionzle Tests Frequenzversatr 4B3IT gTTﬂ COMT. |TRET
BA1 SIE @ deactivated geg.s us bee.o us  [SHEIND- INTERH
BEZ SIS HBE deactiwated IPS.8 ws  BBA.I ms e :
BAZ SIS ZWE Line awvake FES8.8 wus 880,33 ms BITFEHLER
BA4 SIz 1% Syhc. upstream EF3.8 ms BYI.1 ms MESSUNG
BAS ZIA 4f Line active EFS.8 m=z BBEZ.8 ms Gus
FH HMUSTER
2111
FEHLEER
KETH START
FREQJUENE
RhE-cournter 1 G0BED 8 ppm
PP H #
HELSBRTEN STEUERLNG RESCHLIISS  JUERE., 5@ TRIGGER SPEISUNG
CHT FET JDOOWHETRH, ML 0BT, MORMAL
FREGUEHZ - 158 @ DIREET|ALS i BIHMEM
UBERSATZ ot .8 1

The trace lines have the foliowing format:
NNN  TTTTTTETTTTTOTT e T F7zE2 BEEE ZZZZI EEE
R

Line number, 3 digits: NNN: 001 to 400. Up to 400 trace lines can be recorded.
Once a measurement has been terminated via STOP these trace lines may be
viewed in the RESULT mode window by scrofiing.

Trace line text, up to 28 characters. For reasons of space an overview of the
trace line texts is given further below.

Time values, 5 digits. The first ime value is the time which has elapsed since the
start of an activation.

L=

Unit of time, max. 3 digits. The second time value is the time difference relative to
the preceding event.

The trace lines are displayed in the follwing format:

XXXX US microseconds
XXX.X ms milliseconds
XXXX 8 seconds
XXiXX  min minuies

XXXX  h hours

Maximum total time: 18:12 h,
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Functional tests

The following table offers an overview of the trace line texts of the 4B3T interface

and their description:

SIG 0: Deact. Ac-
knowledge

Acknoiedgement of deactivation

SIG 0: deactivated

The line is deactivated

STG 2W: Line awake

K1404 {(LT) sends U signal 2W

§IG 1: Svync. upstreamn

K1404 (LT) has received U signat 1

SIG 4: Line active

8IG 2W: Line awake
(L. #1)

{
K1404 (LT) sends U signal 4
K1404 {LT) sends U signal 2W (request for toop 1)

SIG 2ZW: Line awake
(L. #2)

K1404 {L.T) sends U signai 2W (request for loop 2)

SIG ZW: Line awake
(L. #4)

K1404 (LT) sends U signal 2W (request for loop 4
{loop in repeater))

SIG 4H: Resync. up-
stream

K1404 (LT) sends U signal4H (LT has lost syn-
chronization in active state)

RDS-Counter Overflow

Runnig digital sum counter has overflown

Send Single Pulses

K1404 sends single pulses

Aot .-break by IEC-T
Reset

Activation was aborted by RESET of the IEC-T (in
case of control Deact + Act)

Logs Of Signal

No more signal o U

BE-U: AIS

Bit error measurement at U: alarm indication signal.
Receiving duration ‘1’

BE-U: Continuous Zero

Bit error measurement at U: continuous zero.
Receiving duration ‘0’

BE-U: Bitslip

Bit error measurement at U: bitslip. Bit error meas-
uring device is asynchronous

BE-U: run

Bit error measurement at U is running

BE-80: AIS

Bit error measurement at SO: alarm indication sig-
nal. Receiving duration ‘1’

BE-50: Continuous Zero

Bit error measurement at S0:
Recelving duration‘0’

BE-80: Bitslip

Bit error measurement at S0: bitslip. Bit error
measuring device is asynchronous

BE-S0: asvynchron

Bit error measurement at S0; Receiver is asyn-
chronous BER>0.3

BE~30: run

Bit error measurement at S0; bit error measure-
ment is running

S0 activated

S0 (TE) is activated

80 not activated

S0 (TE) is not activated

S0 no sync or lost
frame

S0 (TE) is aynchronous or loss of frame

Trace-Buffer full

Trace-buffer is full. Max. number of trace lines
(400) was reached.

C73000-BB076-C173
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Further results for

- BIT ERROR MEASUREMENT = ON

BER-1: <error rate> Bit error rate of the bit error measurement at the U
interface

BE-U: <error sum> Sum of the bit errors accrued in the bit error meas-
urement at the U interface

TIME: <time> Time taken for calcutating the bit error raie

- 80 = ON

BER-S0: <error rate> Bit error rate of the bit error measurement at the S0
interface

BE~-80: <error sum> Sum of the bit errors accrued in the bit error meas-
urement at the S0 interface

- RDS-COUNTER

Running Digital Sum Is increased if a block error occured in the frans-
Counter mission
- PPM

The actual shift of the modulation rate in ppm is displayed.
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Error messages

L3T: Switchb. er- Error in the seffing of the measuring panel for functional

ror tesis

L3T: Setup error Erro in the setting of the medule Functional Tests (e.g.
wrong setting parameters)

L3T: Handsh. T-out |Timeout for result output to HGST has occured. No
results are output. However, no results are lost as they
are accounted for at the next output.

L3T: Status error Error in the status output to the HOST

L3T: Eventkey er-~ A wrong key information for the event keys has been

ror transferred by the HOST.

L3T: Act. failed No activation within a timeout of 20 s, i.e. even the built-
in layer 1 component of K1404 does not react. Try o
activate once more!

L3T: deactivated L331 is deactivated {this message appears in other
types of measurement (e.g. Power Spectral Density) in
case of L331 service.)

L3T: Error on U Error at the U interface (this message appears in other
types of measurement (e.g. Power Spectral Density) in
case of |.331 service.)

L3T: Data in error |Emorinthe data transfer from HOST to module

L37: Data out er- Error in the data transfer from module to HOST

ror

L3T: Host Com. er- |Wrongcommand output to module by HOST

Tor

L3T: NO RESP Module Functional Tests does no longer react. Switch
the device off and on again!

L3T: L331 HW: 1.0 Measurement of the clock accuracy with single pulses is
not possible with HW 1.0

L37T: 30 not active |S0 (TE)is nof activated {this message is indicated at the
NT in case of jitter measurement)

Timeout START The module has failed to report readiness to the HOST

again in time and is therefore reset. Siart again!

Trace-Buffer full Trace-buffer is full. Max. number of trace lines (400}
was reached.

After a measurement has been terminated via STOP you can cail up the Result
mode via the RESULT key. You will then obtain the scroit keys TR <--0r TR -->
which allow you to shift the trace lines backwards and forwards,

TR < -

Scroll backwards: trace lines are shifted in downward direction.

TR —=-=>

Scroll forward: trace lines are shifted in upward direction..

Exit the result mode by repeatedly pressing the RESULT key.
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U, interface
HT: Fumktionale Tests Freguenzversatz UPE E?Tm COMY, pTaKT
BB dezctivated REE.G ws  GO0,0 us fﬁxfﬁj?* IHTERH
A32 Aciivats Request Ho LOOP BPG .8 us G808 na wE M
B8l ®LE Indication BI7.2 ms  B3I5.3 m=z BITEEHLER
@4 Hot, Indization Mo LOOP BIS.& mg B81.3 mz  IMESSUNG
BAE Botivale Request LO0P 2 28,38 3 28,27 = aus
B84 Bt Indioation LOOP 2 28,38 & BEGE .3 ms
FH MUSTER
211-1
FEHLER
KEIHM STRRT
p— FREJUENZ
RDS-counter 1 OBE84 -
FEHLER “ epm
FPM 8
Tr Tr f f
L= - == |--=
MESSARTEHN STEUERUMEG ABSCHLUSS VERE. }%54 TRIGGEER SPEISUNG
CHT RET. LOOF 2 M.OBT . OHME
FREGUEMEZ~ 188 & DIREET {8US U—-RAHMEHN
VERSATZ
The trace lines have the following format:
NNN  TTPRTTTTTETTTTT T TT  Z272724  EEE 77727 EEE
N

Line number, 3 digits: NNN: 001 fo 400. Up to 400 trace lines can be recorded.
Once a measurement has been terminated via STOP these frace lines may be
viewed in the RESULT mode window by scroliing.

Trace line text, up to 28 characiers. For reasons of space an overview of the
trace line texts is given further below.

Time vatues, 5 digits. The first time value is the time which has elapsed since the
start of an activation.

Unit of time, max. 3 digits. The second time value is the time difference relative 1o
the preceding avent,

The trace lines are displayed in the foliwing format:

XXXX LS microseconds
XXX X mS rilliseconds
XXXX 8 seconds
XXXX  min minutes

xx:xx h hours

Maxirmum total time: 18:12 h.
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Funational 1ests

The following table offers an overview of the trace line texts of the U, interface

and their description;

Deactivate Acknowledge

Measurement at the NT: request for deactivation
acknowledged

deactivated

The line is deactivated

Timeout Act/Deact

Software-timeout at the start of the deactivation or
the deactivation has expired. Activation or deact-
vation has failed

LOOP #1 closed Measurement at the NT: Loop L1 is closed

BE-U: AIS Bit error measurement at U: Alarme [ndication
Signal, receiving duration ‘1’

BE-U: Continuous Zero |Bit error measurement at U: receiving duration ‘0

BE-U: Bitelip Bit error measurement at U; bitslip. Receiver is
aynchronous

BE-U: run Bit error measurement at U: Bit error measure-
ment is running

BE-U: asynchron Bit error measurement at U: Receiver is aynchro-
nous BER > 0.3

BE-S0: AIS Bit error measurement at 80: Alarme Indication
Signal, receiving duration ‘1’

BE-S0: Continuous Zero |Bit error measurement at S0: receiving duration
‘07

BE-80: Bitslip Bit error measurement at S0: bitslip. Receiver is
asynchronous

BE~S0: run Bit error measurement at S0: Bit error measure-
ment is running

BE-S0: asynchron Measurement at the NT: request for activation for

toop 1

S0 activated

Measurement at the NT: activation of loop 1 is
terminated

5C not activated

Measurement at the NT: S0 {TE) is not activated

SC no sync or lost
Frame

Measurement at the NT: S0 (TE) is asynchronous
ot loss of frame

Resynchronization

Resynchronisation of the U interfaces

Deactivate Indication

Deactivation is terminated

RDS Indication

Measurement at the NT: RDS is valid now

Aeotivate Reguest

Measurement at the NT: request for activation
without foop

Activate Indication

Measurement at the NT: activation without loop is
terminated

RDS~Counter Overfliow

RDS-counter has overflown

LOOP2 not closed =>
S0=off

Measurement at the NT: loop 2 is not closed be-
calse S0=0FF Loop 2 is only closed in the S0
medule

C73000-B6076-C173
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Activate Reguest

Measurement at the NT: reguest for activation for

LOOP 1 foop 1
Act. Indication Measurement at the NT: activation of loop 1 is ter-
LOOP 1 minated

Send Continuous Pulses

Continuous pulses are sent

Send Single Pulses

Singie pulses are sent

Trace-Buffer full

The trace-buffer is full

- BIT

Further resulis for

ERROR MEASUREMENT

= ON

PER-U: <error rate> Bit error rate of the bit error measurement at the U
interface
BE-UJ: <error sum> Sum of the bit errors accrued in the bit error meas-

urement at the U interface

TIME: <time> Time taken for calcutating the bit error rate

— 80 = ON

BER~S0: <error rate> Bit error rate of the bit error measurement at the S0
interface

BE-S0: <error sum> Sum of the bit errors accrued in the bit error meas-

urement at the S0 interface

- RDS-COUNTER

Running Digital Sum
Counter

Is increased if a block error occured in the trans-
mission

- BPM

The actual shift of the modulation rate in ppm is displayed.
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Error messages

L3P: Switchb., er- Error in the setting of the measuring panel for functional

ror tesis

L3P: Setup error Erro in the setting of the module Functional Tesis (e.g.
wrong setting parameters}

L3P: Eventkey er- A wrong key information for the event keys has been

ror fransferred by the HOST.

L3P: Act. failed No activation within a timecut of 20 s, Le. even the built-

in layer 1 component of K1404 does not react. Try to
activate once more!

L3P: deactivated 1.331 is deactivated (this message appears in other
types of measurement {e.g. Power Spectral Density) in
case of L331 service.}

L3P: Error on U Error at the U interface {this message appears in other
types of measurament {e.g. Power Spectral Density) in
case of L331 service.)

L3P: Data in error | Errorinthe data {ransfer from HOST to module

L3P: bara out er- Error in the data transfer from module to HOST
oy

L3P: Host Command? |Wrong command output to module by HOST

L3P: 80 not active |30 (TE)is not activated (this message is indicated at the
NT in case of jitter measurement)

Timeout START The module has failed io report readiness to the HOST
again in time and is therefore reset. Start again!

Trace-Buffer full Trace-buffer is full. Max. number of trace lines (400}
was reached.

After a measurement has been terminated via STOP you can call up the Result
mode via the RESULT key. You will then obtain the scroll keys TR <--0r TR ~~>
which allow you to shift the trace lines backwards and forwards.

TR -
Scroll backwards: trace lines are shifted in downward direction.
TR —->

Scroll forward: irace lines are shified in upward direction..

Exit the resuit mode by repeatedly pressing the RESULT key.
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Measuring at the LT

Measuring at the LT differs in several points. The pages below therefore offer a
complete description of the LT measurement.

LRTH DOHT.
Bl
RXIINT.
TH: ENT.
BEIT ERRORS
oFF
PH PRTTERN
211 ~-1
ERRGES
MO START OF
FREGL .
SN =3 =41
MERSUREMENT COMTREOL TEEHI- CONT . |58 TRIBSER LA
LTS FCT .DOMNSTRM . JHATION Te IUT OFF
FREQUEWLY i35 § DIRECT [SFF U-FREME
SHMIFTING

Depending on the codes U,,.., U, or U, set in the SETUP menu, the different
menus for the contrel are opened.

U, code
CONTROL

If you touch this panel, another menu will be opened in which you can select the
available controls of layer 1:

ACT, DOWNSTRM.

ACT. UPSTREAM

ACT. LOGP 3

SINGLE PULSES

ACT. DOWNSTRM.
Activation downstream: K1404 (NT) is ready for an activation triggered by the
device under test {LT)

ACT. UPSTREAM (ONLY FOR S,: off)
Activation upstream: K1404 (LT) has triggered an activation.

ACT. LOOP 3 (ONLY FOR §,: off)

Activation of the test loop 3: The loop is closed directly in the chip of the NT at
the U interface. Thus, all channels (B1+B2+D) are looped back. Data from the LT
is ignored. The loop signal is present in transparent form at the U sackets.
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SINGLE PULSES (ONLY FOR S,: off}
The measuring device sends single pulses (SSP).

U
CONTROL:

code

48371

if you touch this panel, ancther menu will be opened in which you can select the
available controls of layer 1:

ACT. DOWNSTRM.

ACT. UPSTREAM

ACT. LOOP 3

SINGLE PULSES

ACT. DOWNSTRM.
Activation downstream; K1404 (NT) is ready for an activation triggered by the
device under test {L.T)

ACT., UPSTREAM (ONLY FOR S, off)
Activation upstream: K1404 (LT) has triggered an activation.

ACT. LOOP 3 {ONLY FOR S,: off)

Activation of the test loop 3: The ioop is closed directly in the chip of the NT at
the U interface. Thus, all channels (B1+B2+D) are looped back. Data from the LT
is ignored. The loop signal is present in transparent form at the U scckets.
SINGLE PULSES (ONLY FOR 3,: off)

The measuring device sends single pulses {(SSP).

U,, code

CONTROL

If you touch this panel, ancther menu will be opened in which you can select the
available controls of layer 1:

ACT. DOWNSTRM,

ACT. UPSTREAM

ACT.LOCP 3

SINGLE PULSES

CONTINUOUS
PULSES
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ACT. DOWNSTRM.
Activation downstream: K1404 (NT) is ready for an activation triggered by the
device under test (LT

ACT. UPSTREAM (ONLY FOR S,: off)
Activation upstream: K1404 {LT) has friggered an activation.

ACT. LOOP 3 (ONLY FOR S,: off)

Activation of the test loop 3: The loop is closed directly in the chip of the NT at
the U interface. Thus, all channels (B1+B2+D) are looped back. Data from the LT
is ignored. The toop sighal is present in transparent form at the U sockets.

SINGLE PULSES (ONLY FOR 8,: off)
The measuring device sends single puises {SSP).

CONTINUOUS PULSES (ONLY FOR S§,: off}
The measuring device sends continuous pulses (frequency: 192 kHz).

TERMINATION

Adjustment of the Analyzer to the device under test: Selection 135 Q@ / 150 Q@ at

U,... and U, interfaces. 100 Q is preset for the U, interface.

CONN. W. OBJ.

Connection with the device under test: Connection options between the internal
U interface and the device under fest are indicated. For U2B1Q and Up interface,
a change of the setting after STOP is only accepted at START if there is also a
deactivation. For U4B3T the chosen sefting is accepted without deactivation at
START.

DIRECT

ATTENU-
ATION

DIRECT
The U interface is directly connected with the U sockets on the front panel.

ATTENUATION (NOT FOR U, INTERFACE)
Between the U interface and the U sockets a symmetrical Ti-divider with 12 dB
attenuation is looped through.

EXT. LINE.

The connection between U interface and U sockets is interrupted by the socket
pairs EXTERNAL LINE OUT and IN. When an artificial line is connected to these
socket pairs, the U signal will be routed without DC voliage content via the artifi-
cial line. In this case the load for the feeding is present at the U sockets.

EXT. L. +PWR.

External line and feeding voltage: One end of the ariificial line is directly con-
nected to the U sockets while the device under test (LT) is connected to the other
end. The far end can be connected via the sockets EXTERNAL LINE IN: This
allows you to observe the layer 1 signal at the device under test.
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Built-in measuring heads with subsequent buffer and driver amplifiers allow si-
muitaneous cbservation of the layer 1 setup and operation at the interface and at
the device under test (LT}. When an attenuator or an artificial line is inserted, the
signals pertaining to the LT and NT can be unmistakably distinguished.

Socket SCOPE 1: signals from the LT side, socket SCOPE 2: signals from the
NT side, 50 & / coaxial (device rear: module L31 siot 1). Trigger signal applied to
socket TRIG. {device rear: module L330 siot 4 or 5}

Test set-up

Chanrel 1

IS0 L ATALYZER K1404

ISDN-U-ANALYZER K1464

gdHggd

—
SCGPET
/-——_- Chaninel 2

Triggs:

SCOPE /

Device under test

SOORET /

TRIG

Testset-up for EXT. L. + pwR. (externaline and feeding voltage)

Y
SCORE
/‘_— Chanpst 2

Charnai 1

Trigger

C73000-B68078-C173

fracsizxs | 1SCH & ANALYZER #7404 } / SCOPE /
[
TRIG.
]
i
s ISDN . Davice under test
LINE SIMULATOR
U | I
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So

The internal Sy interface {modified Sy interface without load from the measuring
device) is switched on or off,

DATA CONT.

If the internal Sp interface is switched off, the following data control menu is dis-
ptayed for reading in and out the data on the U interface:

B1+B2 B1 B2 MON+B*
RXCINT  TRXCINT | RXCINT [ RX EXT
TXOINT  JTXOINT [ TXVINT

Bi1+B2 B1 B2 MON
RXCEXT [ RXEXT [RXEXT [RXEXT
TXINT  PTXINT TXCINT

Bi+B2 B1 B2 B*
BXCINT  JRXOINT [ RXINT P RXCEXT
TAEXT [ TXEXT [ TX EXT

Bi:+B2 B1 B2 81+82
RX:EXT | BXEXT | RXEXT [ TRANS-
TXEXT | TXCEXT | TCEXT | PARENT

ESC

Bl + B2
Bit error measurement in B1 and B2 (128 kBit/s)

Bl

Bit error measurement in B1 ondy (64 kBit/s)

B2

Bi error measurement in B2 only (64 kBit/s)

RX INT

Data received at U is evaluated by the internal bit error counter.

RX EXT

Data received at U is available at socket B-OUT for external evaluation.

TX INT
Data output to U is created by the internal pattern generator.

T EXT
Data output to U is read in via the socket B-IN,

MON
Moniter channel of the |OM interface (read only access, 64 kBit/s)

=54
B* channel of the 1OM interface (read only access, 64kBil/s):
2 bits D channel, 4 bits command/indiction, 2 bits handshake for monitor channel

TRANSPARENT
Data is neither read into nor out of the B channels,
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Test set-up

 siEmEns | ISON U ANALYZER K1404

SON-U-ANALYSATOR K1404

{LETETE
MGG
CERATE.
FARAR T

MeBobijekt
EXT@NA%,.WE
eo
oo Y LT

z.B. K4301

BIT ERROR MEASUREMENT

The bit error measurement is switched on or off. As long as the modified Sg in-
terface is swiiched off, the data patterns are read inio the U interface of the ana-
tyzer, or read out by it, and examined.

Test set-up

0N U ANALYZER K1404

1 fe fsdited T ———
SOinterfaee atthe
1ear of ie device

noooog

e Device under test \-
+
@A@ U LT l z.B. K4301

If the device-internal Sy interface is active, an internal bit error measurement is
not possible.

For CONTINUCUS 0 and CONTINUOUS 1 no bit error measurement is implementad.
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PN PATTERN / ERRCR

The following menu is opened showing the bit patterns created by the pattern
generator and the possible error rates:

PN PATTERN

-->

ERRORS
-

PN PATTERN

The bit patterns 21, 2°°-1, 2""-1, 2°-1 of duration 0 and 1 that are created by the
pattern generator can be inserted into the B channels. The selected bit paltern
2°-1 to 2°-1 only appears in the data channel if the bit error measurement is
switched on. Only CONTINUQOUS 0 and CONTINUOUS 1 are transmitted in the
selected data channel with the bit error measurement switched off.

ERRORS
Errors with error rates of 10°, 107, 10°, 10°, 107 can be inserted into the bit pat-
terns created by the pattern generator.

NO 107
107, 10°
10" 107

TRIGGER

This function displays the trigger signals which are provided at the socket TRIG.
(device rear) by the functional tests module.

U-FRAME

U-CLOCK

NO
No trigger signal is output.
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U-FRAME

A negative pulse synchronous to the U super frame for U, or synchronous to
the U frame for U4B3T and UPO is output. Like that, an oscilloscope can be trig-
gered externally. The U signals at the sockets SCOPE 1 and SCOPE 2 can be
evaluated like that. The moment of triggering may be shifted after the start of the
measurement by means of the two trigger keys ™R <-- and TR -->. This
makes for optimum presentation, e.qg. when displaying the sync word of an U
frame on the oscilloscope.

{J-CLOCK
The 80 kMz (U,,.), 120 kHz (U,,,) or 384 kHz (U} clock is output in synchroni-
zation with the U interface.

CIC

If you have not selected DEACT. + ACT from the menu panel CONTROL: Any
status change of layer 1 is indicated by a level change. At the start of an activa-
tion the message "High" is output. If you have selected DEACT. + ACT from the
menu panel CONTROL: During the frace fine ouiput the message "High" is given
to indicate that within this time no control pulse must be applied since otherwise
the time values for deactivation and activation would be incorrect. The message
"Low' indicates that the device is once more ready for a control pulse.

MOS (OMNLY FOR 2Bl1Q INTERFACE}

Any monitor status change is indicated by a level change. This is the case if the
message "EOC-Acknowledge" is returned, if a change in the overhead bits has
occured or if the nearffar end block error counter can be read out. At the start of
an activation the message "High" is cutput.

CLOCK

If you touch this panel, a menu appears in which the master clock generation can
be set. If the device is fitted with the jitter option module (L300}, the additional
panel JTTTER appears.

INTERNAL

EXTERNAL
2.048MHz

EXTERNAL
1.536MHz

JITTER

INTERNAL
Master clock generation with internal master oscillator.

EXTERNAL  2.048MHZ
The internal master oscillator is synchronized via a 2.048 MHz signal.

EXTERNAL 1.536MHZ
The internal master oscillator is synchronized via a 1.536 MMz signat. The exter-
nal clock signai must be appiied to the socket SYST. (device rear).

JITTER
The IECQ in the K1404 is operated with an external clock signal (15.36 MHz).

The external clock signal must be applied at the M-CL. socket (rear of device).
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Test set-up (rear)

gﬂmcnu- ANALOG Mg ks Riickseite K1404
Hoata
@ @ @ @ Xt
G MK Hmeek
| BNC-Komx-iabot | X2
© [ )
... BNC-Koax-Kabel | X3
SCOPE | & aTTER
3l lo| @
O O

L
1—] For the test set-up and the settings for the bit error measurement, read the
section Frequency shifting in the manual.

When you touch the panel JITTER, you receive the two additional panels:
JITTER DEVIATION and JIT.FRQ..

DATA COWMT, JCLGDK
Bl
BHIINT. JITTER
THEINT.,
BIT ERRORE JIITYER-
AMFL .
OFF
B.az4i]
FH PATTERN |JIT.FER,
X [Hz}
ERRORS P —
HO START OF
FREEGL.
B ppe
MERSLHREMENT COMTROL TERFEI- CONT. |58 TRIGEER POUER
CHT DEACTIVATICGH §HATION TOOIUT aF¥
FREQUENCY 135 R DIRECT JOFF L-FRAME
SHIFTIME
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JITTER AMPLITUDE

When you touch this panel, a numeric field is opened via which you can set the
JITTER AMPLITUDE, corresponding to the JITTER FREQUENCY RANGE; from
0.002 Ul to 0.400 Ul in 0.002 U1 steps (JTITTER FREQUENCY RANGE: C.1 Hz
to 200 Hz) or from 0.001 Ul to 0.020 Ul in 0.001 Ul steps (JITTER
FREQUENCY RANGE: 200 Hz to 20 kHz)

7 & 1 LK
ITTER
4 bt & ERERK
ITIER~
ML .
1 2 53
WEZAT
5 IT.FRE.
. Hz 3
JITTERAMPL. [UI1: A . @
FREGQL .
B.802 s B.4080 8 ppn
MERGUREMENT COMTROGL TERMI- COMT . |58 TRIGGER FOWER
CMT DEACTIVATION JHRTION TO IUT OFF
FREQUENLY i35 0 DIRELT JOFF L-FRAME
SHIFTIHG
JIT.FRQ.

With this key 2 fields are offered in the menu for selecting the jitter frequency
ranges.

HTTER-
FREQUENCY
RANGE

0.1-200 Hz

JTTER-
FREQUENCY
RANGE

0.2-20 kMHz

JITTER FREQUENCY RANGE
When you have selected the JITTER FREQUENCY RANGE, a numeric field ap-
pears with which you can set the desired jitter frequency.

After selecting the jitter frequency in the range of 200 Hz to 20 kHz, a numeric
field for entering the jitter deviation is opened automatically.
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7 5 o LACK
ITTER
4 5 & ERERK
TTTER-
HEL .
1 3 E
LEZ4UT
o - TT.FRk.
JITTERFREGU.[Hz1: Hz ]
. G50
FrRERU.
B.1l %2 208.0 & pen
HEASLUREMERT JCORTROL TERMI- CONT. |50 TRIGRBER POWER
CHT 2 DESCTIUATION INEATION TOOIUT OFF
FREGUEHCY 135 @ DIRECT{OFF 4-FRAME
SHIFTIMG

START FREQUENCY

The shift of the master frequency {(15.36 MHz) can be changed in steps of 1 ppm
from + 127 to -128. The following editing panel is opened;

B £ El CLE

4 3 3 BREAK

H 2 3 RLE

@ R ENTER
Frou.Shift [ppnit

-— WTERT OF
FacRT.
-128 %% +127 g pE@
HMEASUREMENT CONTROL TERMI- COMT. |58 TRIGGER LOHD
LT ACT JDOWHSTRN.JMATION Ta OIUT [FF
FREGUEMCY 135 R RIRECT [OFF U~FRANME
SHIFTIME

The master freguency can aiso be changed during a measurement by using the
arrow keys £ <-- and £ -->,
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LOAD

This panet opens ancther menu in which you can select from the following set-
tings:

OFF
EXTERNAL

NORMAL

OFF
The load is switched off.

EXTERNAL
Load can be supplied externally via sockets U1 and U2 at the rear of the device
{feeding, slot 7).

NORMAL
An editing menu is opened which in addition to the preset load currents of
15 ma, 20 ma and 45 ma allows you 1o set the desired load current between
0 and 100 mA.

Measurement (LT}

Start the measurement via the START/STOP key. The following window appears
with the additional event functions:

DATH SONT.
Bl
RWs IMT.
THIIMWT.
BEIT ERROES
OFF
FH PATTEEREHN
211-1
ERRORE
M0 SYRRT OF
FRERL .,
B ppen
MERSUREMEHNT CORTESL TERMI- COMT. (58 TRIGGER LORA
LT ACT .BOUNSTER . |HATION TO IUT GFF
FREQUENCY iZ5 R LIRECT |GFF U-FRRHME
SHIFTIMG

DELETE BIT ERROR
The displayed bit errors are deleted, the bit error timer is reset,
SINGLE BIT ERROR

A single bit error is inserted into the interally generated bit pattern.
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TR <o

The triggering moment of the U FRAME frigger signal is shified. The display on
the oscilloscope is shifted to the left until the TR <-- or TR --> key is pressed
again.

TR —-=->

The triggering moment of the U FRAME trigger signal is shifted. The display on
the oscilloscope is shifted fo the right until the TR <-- or TR --> key is pressed
again.

£ <--

In intervals of three seconds the master frequency is decreased in steps of 1 ppm
starting with the value which was set in the menu point START FREQUENCY. This
process continues until the minimum value of -128 ppm has been reached or until
eitherthe £ <-- or £ --> key is pressed again

£ o-->

In intervals of three seconds the master frequency is increased in steps of 1 ppm
starting with the value which was set in the menu point START FREQUENCY. This
process continues untit the maximum value of +127 ppm has been reached or
until eitherthe £ <-~ or £ --> key is pressed again.

@ In case of jittered measuring operation you must stop the measurement be-
fore entering the jitter frequency or the jitter shift.

7-44 C73000-B60768-C173




ISDN-U-Anaiyzer K1404 Functional tests

Result structure (LT)

All functional tests are displayed in trace lines.

2B1Q interface

LT Fumet, Dharac, Freguency Shiftirg 2R3 gﬁTﬁ LONT
981 deactivatsd Q8,8 us  GEB LB uE ﬁ; %“$
a2 Tt Uailing for SL2 B85 = a2, 86 3 .
gB3 Ted Supsrframe acauired Bi.a% = 94,1 ma BIT EREORS
#iad EOC-Rewd R.obo Norw, Sded @& 05 .52 2 - 3
285 Ouerh. B @11 111 111 113 @%,5% = a81 .2 ms OFE
gag EOC-Ragr L-32 Bl P b 8 235 .84 2 18,31 s
BH PHTTERH
2]
ERE RS
M STHRT OF
FREGLU,
NEBE=cournterd QOGHD Duarbead Bifs? A ppe
FERE-uountert DBEHAA ant 8 uwsrlnl B2t
PFEH 1 5] dea t1 0 uer3t] F@b@:l
wardi i erdel BrEs ]
warPiL o uoe sl ik ool
MEASUREMENT CAMTEOL TERM] -~ COHT ., |5& TRIGHER LD
(ET2 ACT ROMNSTRM . JNATION TE TUY NFF
FREQUEHCY 135 0 DIRELT JOFF L ERAME
SHIFTIHNG
SIEMENS 1SDN U-Analyzer K1404 TIFF-Haesionpy Tool v3.00 () SIEMENS AG

The trace lines have the following format:
NNN  TTTTTTTTTTTTITTTTTTITTTTTTTT ZZZZZ EEE  ZZZZZ  EEE
N

Line number, 3 digits: NNN: 001 to 400. Up to 400 trace lines can be recorded.
Once a measurament has been terminated via STOP these trace lines may be
viewed in the RESULT mode window by scrolling.

g

Trace line text, up to 28 characters. For reasons of space an overview of the
frace line texts is given further below.

Time values, 5 digits. The first time value is the time which has elapsed since the
start of an activation.

Unk of time, max. 3 digits. The secend time value is the time difference relative fo
the preceding event.

The trace lines are displayed in the follwing format:

XXX US microseconds
XXX.X mS milliseconds
XXX 8 seconds
XX:XX  min minutes

Xxx  h hours

Maximum total time: 18:12 h.
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The following table offers an cverview of the trace line textsof the 2B1Q interface
and thair description:

Power Up Layer 1 is awake
T2: Waiting for SLZ ANSI timestep T2: NT expects SL2 signal
T6: Superframe ac- ANSI timestep T6: NT has received superirame
gquired marker
T7: Full Op. {act=0) ANSI timestep T7: Layer 1 is activated,
Activation bit = 0
T7: Full Op. (act=1) ANSI timestep T7: Layer 1 is activated,
Activation bit = 1, layer 2 could be activated
BOC-Com: L-2 2B+D EOC command: Close LOOP 2 with 2B + D (close
Adr: a complete loop back 2), EQC addressa (a=0"7)
EOC-Com: L-2 Bl ECC command: Close LOOP 2 with B1 (close par-
Adr: a tial loop back 2), EOC addressa{a=0"7)
EOC~-Com: L-2 B2 EOC command: Ciose LOOP 2 with B2 (close par-
adr: a tial loop back 2), EOC addressa(a=0"7)
EOC-Com: Reqg. CCRC EOC command: Request of corrupted CRC.
Adr: a The LT requests transmission of corrupted CRC.
EQCC addressa{a=0"7)
EQC~Com: Not. CCRC EOC command: Notify of corrupted CRC.
Adr: a The LT notifies that corrupted CRC are transmitted
EOC addressa(a=0"7)
EQOC-Com: R.to Norm. EQC command: Return to normal. All previous
Adr: a EOC commands are cleared.
EQC addressa(@=0"7)
EQOC-Ack: aaa d 1iii | An EOC acknowiedgement not defined in ANSI or
iiid ETSI has been received:
aza: 3 bits EOC address 0 to 7 binary;
d: 1 bit dafa / message indicafor;
iili Hii: 8 bits information
Loop 2 2B+D closed in | Complete loop back 2 has been closed in the IEC-
IEC-{ Q {while S, = OFF)
Loop 2 ZB+D closed Complete lcop back 2 has been closed in the com-
ponent S, (SBC or ISAC-S) {while S, = ON)
Loop 2 Bl closed Partial loop back 2 has heen closed in the IEC-Q
{Partial loop back 2 is always closed in the IEC-Q)

Loop 2 BZ closed Partfal loop back 2 has been closed in the IEC-Q
{Partial loop back 2 is always closed in the [EC-Q)

Loop 3 closed LEOOP 3 in NT is closed

Send Single Pulses K1404 sends single pulses

Error on U Error on U interface

Far-End-Counter Over- | Qverflow of far-end block error counter
flow

Near-End-Counter Qver- | Overflow of near-end block error counter
flow

Loss Of Synchronisa- Loss of synchonisation on U
tion
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Loss OF Signal

No more signal present on U

BE-U: AIS

Bit error measurement at U: Alarm indication sig-
nal. Beceipt of duration '1’

BE-U: Continuous Zero

Bit error measurement at U: Continucus zero.
Receipt of duration 0’

BE-U: Bitslip

Bit error measurement at U: Bitskip. Bit error meas-
urement is asynchronous

BE~U: run

Bit error measurement at U is running

Trace~Buffer full

Trace buffer is full. Max. number of trace lines
(400) has been reached.

Overh, B: XXX ¥XX XXX
P

All overhead bits are displayed at the positions M4,
M5 and M8 (without CRC!) in the order of their
transmission in the super frame. Presentation in
ternary groups corresponds to the display of over-
head bits in the lower display area.
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Further resuits for

— BIT ERRCOR MEASURMENT

ON

BER-U: <«<error rate>

Bit error rate of the bit error measurement at the U
interface

BE-U: <erroy sum>

Sum of the bit errors accrued in the bit error meas-
urement at the U interface

TIME: <time>

Time taken for calcuiating the bit error rate

- NBE-COUNTER

Near-end block srror
counter

Incremented if a block error has occured in the
transmission from the device under test to K1404.

Near-end-block error

The CRC calculated in K1404 does not correspond
to the CRC as received.

- FB-COUNTER

Far-end block error
counter

Incrementead if a block error has occured in the
transmission from the device under test to K1404,

Far-end block error

The CRC calculated in K1404 does not correspond

{0 the CRC as received. In the subsequent super
frame the device under test will set the far-end
block error bit {febe) to 0’ with the result that the
far-end block error counter is raised in K1404,

- PPM

The actual shift of the master frequency compared to the nominal value
15.36 MHz is displayed in ppm.
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- Overhead Bits

The overhead bits are displayed in the order in which they are received at the U
interface. The four lines containing 3 bits each correspond to a ternary group in
the trace kne presentation of the overhead bits, i.e. when measurements are
performed at the NT:

1st Ternary group: act usrl usr2
2nd Ternary group: dea usr3 febe
3rd Ternary group: usré usrh usrb
4th Ternary group: usr’ uoa aib

ist group

act Activation bit (=1, if ready for layer 2 activation)

usrl User bit 1 (reserved for future applications)

usr? User bit 2 (reserved for future applications)

2nd group

dea Deactivation Bit 1 (=0, i a deactivation is signalled.

dea = 0 must be fulfilled for at least three super frames before the
LT stops the transmission}
usr3 User bit 3 (reserved for future applications)

febe Far-end block error bit (=0, if a biock error has occured in the di-
rection of receipt. This means that at the remote terminal the far-
end block error counter is raised)

3rd group

usrd User Bit 4 {reserved for future applications)

usrh User Bit 5 {reserved for future applications)

usrb User Bit 6 {reserved for future applications)

4th group

usr’ User bit 7 (reserved for fulure applications)

uoa U only Activation (=0, if only the U side of a NT is to be activated.
The use is optional, if # is not used alwaysuca = 1}

aib Alarm Indicator Bit (= 0, if error or interruption in the transmission of

the D channel or both B channels, e.g. toss of signal, loss of sync.
The use is optional, # # is not used alwaysaib = 1)
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Error messages

L3Q: Switchb. er- Error in the setting of the measuring panet for functional

roxr test

L3Q: Setup error Error in the setting of the module Functional Tests (e.g.
wrong setting parameter)

L3Q: Handsh. T-cut |Timeout for result output to HOST has occured. No
results are output. Mowever, no results are lost as they
are accounted for at the next output.

L3Q: Status error Error in the status output to the HOST.

L3Q: Eventkey er- A wrong key information for the event keys has been

ror transferred by the HOST.

L3Q: Act. failled No activation within a timeout of 20 s, L.e. even the built-
irt layer 1 component of K1404 does not react. Try to
activate once more!

L3Q: No MON- Due to an internal error no monitor command could be

Command transmitied, i.e. noc EOC commands were output nor
were block error counters read out. Deactivate and acti-
vate once more! In case of repeated ocourrence of this
error switch the device off and on.

L3Q: Data in error |Errorin the data transfer from HOST to module

L.3Q: Data ocut er- Error in the data transfer from module to HOST

ror

L3Q: Host Com. er- |Wrong command output to module by HOST

ror

L30: NO RESP Module Functional Tests does no longer react. Switch

the device off and on again.!

Timeout START
again

The module has failed to report readiness to the HOST
in fime and is therefore reset. Start again!

After a measurement has been terminated via STOP, you can cail up the Result
mode via the RESULT key. You will then obtain the scroll keys TR < of TR —>
which allow you to shift the frace lines backwards and forwards.

TR <—-

Scroll backwards: trace lines are shifted in downward direction.

TR ~-->

Scroll forward: trace lines are shifted in upward direction..

Exit the result mode by repeatediy pressing the BESULT key.
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Resuit structure {L.T)

All functional tests are displayed in trace lines.

4B3T interface

LT: Funci. Charac,. Frequencu Shifting 4B3T ;g?Tg CONT.
GA1 Power up BEE . B us  BBE.A us I?Efigg'
a8z SI16G 1R: Resync. dowunstream 83.92 s 88.92 = : :
203 SIG 2H: Lins swake (L. #23 83.12 s ZBELE ms BIT ERRORS
gfd SI6G 31 Lime act. (L. #2) 83,16 = BI85 ns
285 Loop #2 clossd in IEC-T 89,186 s B8 .8 ns GFF
FH PETTERHN
271 -1
ERRORE
MO STRRT GF
FREGU.
RDE~counter @ B3OQ7 B ppm
PP 15
MEASUREMENT COHTROL TERHI- CONT. |58 TRIGSER LO/Dk
CLT ACT .DOUNSTREM . JMATIOHN TO IUT aFF
FREQUEREY 158 @ DIRECT |OFF U-FRAME
SHIFTIHE
SIEMENS 15DN U-Analyzer K1404 TIFF-Hardcopy Tool v3.00 () SEMENS AG

The trace lines have the following format:

NNN  TTTTTTTTTTTTTTTTTT T T

N

&

ZZELE BEE LZLZZZL  EER

Line number, 3 digits: NNN: 001 to 400. Up 1o 400 trace lines can be recorded.
Once a measurement has been terminated via STOP these trace lines may be
viewed in the RESULT mode window by scrolling.

Trace line text, up to 28 characters. For reasons of space an overview of the
trace hne texts is given further below.

Time values, 5 digits. The first time value is the time which has elapsed since the
start of an activation.

Unit of time, max. 3 digits. The second time value is the time difference relative to
the preceding event.

The trace lines are displayed in the follwing format:

XXX X US microseconds
XXX.X mS milliseconds
XXX 8 seconds
XXIXX  min minuies

XXX R hours

Maximum total time: 18:12 h.

The following table offers an overview of the trace line texts of the 4B37 interface
and their description:

C73000-BBO76-C173
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The U module in the K1404 {NT) is powered up

SIG 0: Deact. Reguest

Reqguest for deactivation

831G 0: deactivated

The line is deactivated

SIG 2W: Line awake

K1404 (NT) has received U signal 2W

8IG 2: 8Sync. downstream

K1404 (NT) has received U signai 2

SIG 2W: Line awake

K1404 (NT) has received U signal 2W (request for

(L. #2) loop 2}
8IG 2W: Line awake K1404 (NT} has received U signal 2W (request for
(L. #3) loop 3}

SIG 1A: Resync. down-
stream

K1404 (NT) sends U signa! 1A

{NT has received prompt signal {2W), line is asy-
chronous yet, or NT has lost synchronisation in active
state)

SIG 5: Line active

K1404 (NT) sends U signal 5 (activation terminated)

SIG 5: Line act.
(L., #2)

K1404 (NT) sends U signat 5 (activation with loop 2
terminated)

RDE-Counter Overflow

Runnig digiial sum counter has overflown

Loop #2 closed in IEC-T

In the K1404 (NT) the requested loop 2 in the U mod-
ule IEC-T is closed because S0=0FF

Activation Loop #3

K1404 (NT): activation of the logal loop 3 is termi-
nated

Send Single Pulses

K1404 sends single pulses
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Further results for

— BIT ERROR MEASURMENT

ON

BER-U: <error ratex

Bit error rate of the bit error measurement at the U
interface

BE-U: <error sum>

Sum of the bit errors accrued in the bit error meas-
urement at the U interface

TIME: <times

Time taken for calculating the bit error rate

~ RDS-COUNTER

Running Digital Sum
Counter

is increased if & block error ocoured in the trans-
mission.

-  PPM

The actual shift of the master frequency compared to the nominal value
15.36 MHz is displaved in ppm.
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Error messages

L37T: Switchb. er- Error in the setting of the measuring panel for functional
ror {est
L3T: Setup error Error in the sefting of the module Functional Tests (e.g.

wrong setting parameter}

L37T:

Handsh. T-out

Timeout for result cutput to HOST has occured. Ne
resuits are output. However, no resulis are lost as they
are accounted for at the next output.

Status error

Error in the status output to the HOST.

L3T: Eventkey er- A wrong key information for the event keys has been

ror transferred by the HOST.

L3T: Act. failed No activaiion within a timeout of 20 s, i.e. even the buii-
in layer 1 component of K1404 does not react. Try to
activate once more!

L3T: No MON- Due to an internal error no monitor command could be

Command transmitted, i.e. no EOC commands were output nor
were block error counters read oul. Deactivate and act-
vate once more! In case of repeated occurrence of this
error swilch the device off and on.

L3T: Data in error |Errorinthe data transfer from HOST to module

L3T: Data oub er- Error in the data transfer from module to HOST

rOoxr

L3T: Host Com. er~ [Wrong command output to module by HOST

ror

L3T: L331 HW: 1.0 Measurement of the ciock accuracy with single pulses is
not possible with HW 1.0

L3T: NO RESP Modute Functional Tests does no longer react. Switch

the device off and on again

Timeout START
again

The module has failed to repori readiness to the HOST
in time and is therefore reset, Start again!

After a measurement has been terminated via STOP, you can call up the Result
mode via the RESULT key. You will then obtain the scroff keys TR <--or TR -->
which allow you fo shift the trace lines backwards and forwards.

TR <--

Scroll backwards: trace lines are shifted in downward direction.

TR -

Scroll forward: trace lines are shifted in upward direction..

Exit the result mode by repeatedly pressing the RESULT key.
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Functional tests

Resutt structure (L.T)

All functional tests are displayed in trace lines.

U, interface
LTy Funct. Charac. Freaguency Shifting UPE E?Tﬂ CONT .
91 deactiuvated ABE.0 us  BER.E us $§f§g§-
anz Powsr Up 289.8 ns  20%.8 ns " .
A8z Resynchronization 211.7 me  B02.7 ms BIT ERRORS
Afd Aot ivate Reguest Ho LOGF 2%31.3 ms  B19.8 ns
@83 fict, Indication Ho LOOF 251.5 ms  BZB.Y! ns OFF
PH PRTTERH
2111
ERRORS
M ETART OF
FREGQU.
RLS-zounter : BE38 A pER
FEH : 8
MEASLEEMNENT CONTROL TERHI~- COHT. |50 TRIGGER LOALD
(LTS ACT.UFSTRERHM MRTIGH TOOIuT aFF
FREQLIEMCY DIRECT{OFF LU-FRAME
SHIFTIMEG
SIEMENS ISDN U-Analyzer K1404 TIFF-Hartcapy Tool ¥3 00 () SEMENS AG

The trace lines have the following format:

NNN TTTTTTTTTITTITTTTTTTTT T T I TTT

N

ZZZZZ4 EEE 27727272 EEE

Line number, 3 digits: NNN: 001 to 400. Up to 400 trace lines can be recorded.
Once a measurement has been terminated via STOP these trace lines may be
viewed in the RESULT mode window by scroliing.

Trace tne text, up to 28 characters. For reasons of space an overview of the
trace line texis is given further below.

Time values, 5 digits. The first ime value is the time which has elapsed since the
start of an activation.

Un# of time, max. 3 digits, The second time value is the time difference relative 1o
the preceding event.

The trace lines are displayed in the follwing format:

XXX US microseconds
XXX. X mS milliseconds
XXX 8 seconds
XXX min minutes

XXxx h hours

Maximum total time: 18:12 h.

C73000-B6076-C173
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The following table offers an overview of the trace line texts of the U, interface and

their description:

Power Up

Measurement at the LT: IOM clocks are switched on

Deactlivate Reguest

Request for deactivation

Deactivate Indica-
tion

Deactivation is terminated

deactivated

The line is deactivated

Timeout Act/Deact

Software timeout at the start of the activation or de-
activation has occured. Activation or deactivation has
failed

LOOP #1 closed

Measurement at the NT. loop L1 is closed

Resynchronisation

Resynchronisation of the U interfaces

Activate Reguest No
LOOP

Measurement at the LT: request for activation with-
out loop

Act. Indication No

LOOP

Measurement at the LT: activation without loop is
terminated

Activalte Reguest
LOOQF 2

Measurement at the LT: request for activation with
request o close loop 2

Act. Indication LOOP | Measurement at the LT: activation with loop 2 is

2 terminated

BE-U: AIS Bit error measurement at U: Alarme |ndication Sig-
nal, receiving duration *1’

BE-U: Continuous Bit error measurement at U: receiving duration¢’

Zero

BE-U: Bitslip Bit error measurement at U: bitslip. Receiver is asyn-
chronous

BE-U: run Bit error measurement at U: bit error measurement is
runming

BE-U: asynchron Bit error measuremeni at U; receiver is asynchro-

nous BER > 0.3

RDS~-Counter Overflow

RDS-counter has overflown

Send Continuous
Pulsesg

Continuous puises are sert

Send Single Pulses

Singie pulses are sent

Trace-Buffer full

The trace-buffer is full
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Further results for

— BIT ERROR MEASURMENT = ON

BER-U: <error rate> Bit error rate of the bit error measurement at the U
interface
BE-U: <error sum> Sum of the bit errors accrued in the bit error meas-

urement at the U interface

TIME: <time> Time taken for calculating the bit error rate

- RDS-~-COUNTER

Running Digital Sum Is increased if a code error occured in the trans-
Counter MPISSION.
~ PPM

The actual shift of the masier frequency compared to the nominal value
15.36 MHz is displayed in ppm.
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Error messages

L3P: Switchb. er- Error in the setting of the measuring panel for functional

roxr test

L3P: Setup error Error in the setting of the module Functional Tests {e.g.
wrong setting parameter)

L3P: Eventkey er- |A wrong key information for the event keys has been

ror transferred by the HOST.

13p: Act. failed No activation within a timeout of 20 s, i.e. even the built-

in layer 1 component of K1404 doss not react. Try {o
activate once more!

L3P: Data in error |Errorinthe data transfer from HOST fo module

L3P: Data out er- Error in the data transter from module to HOST
ror

L3P: Host Command? |Wrong command output to module by HOST

Timeout START The module has failed to report readiness to the HOST
again in time and is therefore reset. Start again!

After a measurement has been terminated via STOP, you can call up the Result
mode via the RESULT key. You wilt then obtain the scroll keys TR <--or TR -->
which allow you to shift the trace lines backwards and forwards.

TR <--

Scrolf backwards: trace lines are shified in downward direction.
TR —~>
Scroli forward: trace lines are shifted in upward direction..

Exit the result mode by repeatedly pressing the RESULT key.
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7.2 Short time interruption

If you touch the panel FUNCTIONAL TESTS in the basic menu the working menu
appears for the functional tests. The oplion MEASUREMENTS: FREQUENCY
SHIFTING is preset

If you touch the panel MEASUREMENTS: FREQUENCY SHIFTING a selection win-
dow appears in which you may select the measurement SHORT TIME
INTERRUPTION. You will obtain the following working menu:

DATA COHT. [LLoGK
EBi
Rs THT ., INTERNAL
THIINT,
BIT ERRORS
NFF
PH FRATTERH
217-1
ERRORS
MO IMTER-
RUFT
TIME
28 ms
MEASUREMEMT COMTROL TERMI- CONT. =8 TRIGGEER FOWER
CHT > DERCTIVATION {MATICH TO IUT MORHAL
SHORT TIME 133 @ DIRECT JOFF U-FRAME
IMNTERRUFTION 3Z.@ U

[1] Except for the panel INTERRUPT. TIME, the operating menu for this mode
of measurement is identical to the menu of the measurement FREQUENCY
SHIFTING (see above}.
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INTERRUPT. TIME

[nterruption time: The connection close to the U sockets is interrupted five times.
The duration of each interruption can be set to values from 10 ms o 255 ms. I
you teuch this panel, the following editing window appears for your sdtings:

7 & 9 cLR RLOCK
HTERHMML
4 5 3 ERERE
H 2 3 RLE
54 EHTER
Interrupt Timelmns]
RUPT
26 @x 258 TIHE
28 m=
MEASLREMENT GONTROL TERMI~ CONY . |58 TRIGGER PLOWER
THT2 GEACTIVATION IMATION T T HORMAL
SHORT TIME 135 2 IRECT JOFF Lo F R HE
IHMTERRLUPTINON 2.8 ]
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Measurement

Start the measurement via the START/STOP key. The following window appears
with the additional event functions:

HT: Furct. Charac. Skhori Tims Interruption gﬁ"f’ﬁ COMT. JCLOCK
1
RHEINT. IHTERMHAL
Tz INT.
EIT ERRORS
OFF
PH PRATTERN
211-1
ERRORS
M IMTER~
RUFT
BIT-ERROR TIME
28 ms
Tr Tr INTER-
1== - RUFT
MERSUREMENT COMTROL TERMI- COMT. |58 TRIGGER FOLIER
CHT? DEACTIUBTION [NETION TO IUT MR MEL
SHORT TIME 135 § GIRECT JOFF U~-FRAME
INTERRUPTIOH 3Z2.8 [}

DELETE RBIT ERROR

The displayed bit errors are deleted, the bit error timer is reset.
SINGLE BIT ERROR

A single hit error is inserted into the bit pattern generated internally.
TR <--

The triggering moment of the U FRAME trigger signal is shifted. The display on
the oscilioscope is shified to the left until the TR <-- or TR -~> key is pressed
again.

TR o~

The triggering moment of the U FrRAME trigger signal is shifted. The display on
the oscilloscope is shifted to the right until the TR <-- or TR --> key is pressed
again.

INTERRUPTION

The interruption sequence is triggered.
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Measuring at the LT

Measuring at the LT is only slightly different from measuring at the NT, Whereas in
the case of NT measurement the device under test is only fed when required (e.g. in
accordance with national standards), # is necessary to load the device under test in
the case of an LT measurement. This is the only difference with regard to the device
settings: The panel POWER which applies to NT measurements is changed to the
panel LOAD as for LT measurements.

DATA COMT.
81
REEINT.
EXTERNAL TREIHT.
EIT ERRORS
MORMEL OFF
PH FATTERM
211-1
ERRORS
MO IHTER-
RUFT
TIME
28 ns
MERSUREMENT  [CONTROL TERNI- COMT. |5B TRIGGER AGET
fLT ACT . DOWHETRM . INATION TO IUT OFF
SHORT TINE 135 @ DIRECT JOFF U~FRAME
INTERRUPTION . U-CLOEK

LOAD
With regard to load the following settings may be selected:

OFF
The load is switched off.

EXTERNAL
Load can be supplied externally via sockets U1 and U2 at the rear of the device
{feeding, slot 7).

NORMAL

An editing menu is opened which in addition to the preset load currents of
15 ma, 30 ma and 45 ma allows you to set the desired load current between
0 and 100 mA.
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Functionat

tests

7.3 Clock accuracy

If you touch the panel FUNCTIONAL TESTS in the basic menu the working menu
FREQUENCY

appears for the functional tests. The option MEASUREMENTS:

SHIFTING is preset.

If you touch the panel MEASUREMENTS a selection window appears in which you
may select the measurement CLOCK ACCURACY. You will obtain the foliowing

working menu:

CLOGK

IHTERHAL

MEASUREMENT THRHEMIT
LHT2
CLOCK OFF
ACCURACY

TERMI-
MATIGH

135 @

TRIGGER

MO

POWER
OFF

TRANSMISSION CLOCK

If you touch this panel, you will obtain a menu in which the transmission clock
can be set,

DUT WITH
SINGLE PULSES

DUT WITH
U-SIGNAL

INSERTION
LOSS

DUT WITH SINGLE PULSES

L330 HW 1.0}

(MEASUREMENT ONLY POSSIBLE A8 OF

When the device under test sends single pulses, the analyzer K1404 determines

the clock accuracy.

DUT WITH U SICGNAL

It is possible to determine the clock accuracy by means of an oscilloscope. For
that, the U signal is observed via the socket SCOPE1. The oscilloscope is trig-
gered via the socket TRIG o L33x with U FRAMES. Using the £ keys after the
start of the measurement allows you to change the trigger frequency (socket
TRIG) in steps of 1 ppm so that the transmitted signal {e.g. the barker code)
comes to a standstill. The deviation from the ideal frequency is indcated in ppm.

INSERTION LOSS

NTs which have been designed for the American standard can be deliberately
activated by means of direct voltage pulses (NT Maintenace Modes). This allows

C73000-B6076-C173
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for an indirect measurement of the clock accuracy as under DUT WITH U
STGNAL,

TERMINATION

Adjustment of the analyzer to the device under test: 135 @ 7 150 Qat2B1Q-
and 4B3T-Interface. For the Up-Interface 1 00 Q is preseted.

TRIGGER

This function displays the trigger signals which are provided at the socket TRIG.
{device rear) by the functional tests module.

U-FRAME

NO
No trigger signal is output.

U-FRAME

A negative puise synchronous to the U superframe is output. This pulse can be
used to trigger an oscilloscope extarnally. The U signais at the sockets SCOPE 1
and SCOPE 2 can be evaluated like that. The moment of triggering may be
shifted after the start of the measurement by means of the two trigger keys ™r
<-- and TR --». This makes for optimum presentation, e.g. when digplaying
the sync word of an U frame on the oscilloscope.

U-CLOCK
The 80 kHz {2B1Q), 170 kiHz (4B3T) and 364 kHz (Up) clock is output synchro-
nously with the U interface.

CLOCH
{without function)
POWER

This panel opens another menu in which you can select from the following set-
tings:

OFF
EXTERNAL
NORMAL

NORMAL
WITH RL

OFF
The feeding voltage is switched off.

EXTERNAL
The feeding voltage can be routed via sockets U1 and U2 at the rear of the de-
vice (feeding, slot 7).
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NORMAL
The feeding voliage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor of 600 £ simulates a line resistor.

The panels NORMAL Of NORMAL WITH RIL open the following editing menu:

LAST EDIT
VALUE

EDIT
Apart from the preset voltages 10 V, 32 V, 66 V and 115 V any desired voltage

value between 10 V and 120 V may be set in an editing pane! (io be called up via
EDIT).

The selected feeding voltage will be applied to the U socket after the START key
has been activated.
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Measurement

Start the measurement via the START/STOP key. You will then obtain the following
window with the additional event functions:

HT: Funct. Charsc. Clock Accuracy CLAOCK

IMTERKAL

f f
G fam
MEASUREMENT TRAHMSHIT TEREMI- TRIGHER FOWER
CHT MATIGH QFF
CLOCE OFF 133 @ [2in}
ACCURACY

£ o f -

The trigger frequency (socket TRIG) may be changed in steps of 1 ppm
so that the transmitted signal (e.g. the barker code} comes to a standstill.
The deviation from the ideal frequency is indicated in ppm.

7-66 C73000-B6076-C173




{SDN-U-Analyzer K1404 Functional tests

Measuring at the LT

Measuring at the LT is only glightly different from measuring at the NT. Whereas in
the case of NT measurement the device under test is only fed when required {(e.g. in
accordance with national standards), it is necessary to load the device under test in
the case of an LT measurement. This is the only difference with regard to the device
settings: The panel pOwWER which applies to NT measurements is changed to the
panel LOAD as for LT measurements.

UFF ChOEK
IHTERHAL

EAXTERMAL

MORMAL

MEASLRENENT TRAMSMIT TERMI- TRIGGER LOAD
LT HATION GFF
Q0K QFF 135 @ Ha

HUGURACY

LOAD

With regard to load the following settings may be selected:

OFF
The load is switched off.

EXTERNAL
Load can be supplied externally via sockets U1 and U2 at the rear of the devica
{feeding, sict 7).

NORMAL

An editing menu is opened which in addition to the pre-set load currents of
15 mA, 30 ma and 45 m2 allows you fo set the desired load current between
0 and 100 mA.
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8 Jitter measurement

If you touch the panel Jitter Measurement in the basic menu, a working menu
appears for the measurement and creation of phase jitter.

ANALYEL 5~ |FILTER
RAMEE FusFeo
88 Hz
ZHz-2@kHE | 20 kHz
RANGE
B-@.8% Ul
MERS .-
SIGNSL-
SOURCE
BB KHz
HEASUREMERT JITiER™ PULER
CHED SGEMERATOR JOFF
JITTER-
HERSUREMEHT OoFF
::ji:]
l The jitter measurement option is available for the NT only.

The jitter measurement is optlional and can only be carried out if the corre-
sponding modute is plugged in.
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First, adjust the feeding voitage to the device under test via the panel POWER.

OFF
EXTERNAL
NORMAL

NORMAL
WITH RL

POWER
This panel opens another menu in which the following settings can be selected:

oFp
The feeding voltage is switched off.

EXTERNAL
The feeding voltage can be routed via sockets U, and U,. at the rear of the device
(feading, slot 7).

NORMAL
The feeding voltage is applied without additional series resistor.

NORMAL WITH RL
The additional series resistor simuiates a line resistor in the feading path.

The paneis NORMATL or NORMAL WITH RL open an editing ment.

EDIT
Apart from the preset voltages 10 V, 32 V, 66 V and 115 V any desired voltage
vaiue between 10 V and 120 V may be set in an editing panel {to be called up via
EDIT).

The selected feeding voltage will be applied to the U socket after the START key
has been activated.

Other device settings will depend on your particular measurement {asks:

ANALYSIS RANGE

For analysis of the power spectrum density you can choose between two  fre-
quency ranges: 2 Hz - 20 kHez is preset. The frequency range 10 Hz to
200 Hz is especially intended for analysis of system disturbances.

RANGE

Phase jitter measuring ranges; The following phase Hiter measuring ranges can
be set:
0 - 0.0% Urland0 - 0.1 UL
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Filter fu/fo

This panel opens another menu in which you can select the iollowing settings:

High pass filters <1 Hz, 5 Hz, 10 Hz, 15 Hz, 20 Hz, 50 Hz, 80 Hz and
110 Hz can be selected {reference: 3 dB limit frequency). Attenuation of the high
passes is 20 dB/decade.

You can either select a new frequency limit or confirm the preset high pass via
NEXT. Another menu will be opened:

Low pass filters 270 Hz, 350 Hz, 600 Hz, 1 kHz, 3 kHz, 10 kHz, 20 kH=z
and 40 kHz can be selected (reference: 3 dB limit frequency). Attenuation of the
low pass filters is 20 dB/decade.

You can either select a new frequency limit or confirm the preset low pass via
NEXT,
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MEASURING SIGNAL SOURCE

Various measuring signal scurces of the device under test are available for jitter
measurement:

120 kHz

256 kHz

S0

The phase jitter is measured atl the S0 interface of the device under test (NT).

4]

The phase jitter is measured at the U interface of the device under test (NT) by
means of a measuring extension (jitter box).

80 KHZ
The phase jitter is measured at a 80 kHz clock (5 V logic level) in the device un-
der test (NT).

120 KHZ
The phase jitter is measured at a 120 kHz clock (5 V logic tevel} in the device un-
der test (NT).

256 KHZ
The phase jitter is measured at a 256 kHz clock (5 V logic tevel} in the device un-
der test (NT).

512 KHZ
The phase jitter is measured at a 512 kHz clock (5 V logic level} in the device un-
der test (NT).

8-4
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jitter generator
Switching the jitter generator on or off.
JITTER GENERATOR ON

Having switched on the jitter generator you will obtain the following additional
setting options:

FT: Jitter ANALYSIS~ |JFILTER
- RRMGE FurFo
Erea: JEEED Hz 25 Hz
ZHz-28kHz | 28 kHz
6,058+ RANGE ME&S . 1T,
T U B-5 .85 Ul |OESOLUTE
JITTER- HMERS ,—
83.029 @.844 FRE@U. - |s1GHAL-
Ulpp-Hinld RAMNGE SOURCE
2.0%6 A.ETHL @.1-208 Hz |5@
JITTER- TITTER-
Ulrmg FRERL, AMPI. .
BLBRe
¢.o0% 6.0 Mz lB.os Ul
BaELE et g o 1
Lt g E;;i!illl!num.nlvl,’ |;§;s iy JITTER- FOLIER

GEMERATOR JHORMAL
2 3@ 58 SeO 1k 18k 28KHz

OH &5 .8 U

JITTER FREQUENCY
You can set the following frequency ranges; 0.1 Hz -~ 200 Hz and 200 Hz
to 20 kHz.

JITTER DEVIATION
For the frequency range 0.1 to 200 Hz, a jitter deviation of 0.002 Ul_ to 0.4 Ul
can be set in steps of 0.002 UL,.

For the frequency range 200 Hz to 20 kHz, a deviation of 0.001 Ul 10 0.02 Ul
can be set in steps of 0.001 Ul_.

ABSOLUTE MEASUREMENT / RELATIVE MEASUREMENT
The following settings are possible;

ABSOLUTE JITTER MEASUREMENT

The measuring signal is demodulated on the basis of a reference signal derived
from the unjittered master clock (M-CLK/15.36 MHz). it is displayed in the form of
a phase |itter.

RELATIVE JITTER MEASUREMENT

The measuring signal is demodulated on the basis of a reference signal derived

from the jittered master clock (M-CLK/15.36 MHz). It is displayed in the form of a
phase jitter.
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Test set-up

Depending on the measuring signal source, the device under test must be con-
nected with K1404 as follows:

MEASURING SIGNAL SOURCE s0

 sizmens | 5B U ANALYZER K1404

BON-U-ANALYZER K1484

GEELELE

[

Device under test

1J S
NT

SWITCH- ANALOG
BOARD

u- JTTER-
INTERFACE, NG Koax-Cable CRTION
\%
& MClK A wcip
BNG-Kasx-Cabie Q
o ©
& ok & MoK
BNC-Koax-Cabl
(o) memmeme (o)
N
FoRlini=1
e

X1

X3

x4

Rear view K1404
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MEASURING SIGNAL SOURCE 80 kHz, 120 kHz, 256 kHz AND 512 k=2

EETER 1SDN U ANALYZER K1404

| SIEMENS

ISON-U-AMALYZER  K1404

e
@ U So
e L- NT O

- = A

Device under test opene
BNC-Koax-Cabie
R | PN RS AL Rear view K1404

CATA

@O © |-
é K éMACLK

o Bz oax- aple @ X0
s CPEZ & <cx ® CK

© (o) |
5 oPEf éJ\TT‘&R

QO] © OlE
S b

@ The socket pair EXTERNAL LINE INPUT is connected with a measuring
point (80 kHz, 120 kMz, 256 kMz or 512 kHz with 5 V logic level) and with
the internal ground of the device under test via a twin-core measuring line.
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IR EHRASUTRETNIE L

TOLMN-U-ATREY ZET N AU

MEASURING SIGNAL SOURCE U

Lo

(WITH Jitter box)

| SIEMENS

ISR U ANALYZER Rigl4

BOEOEE

BNC-Koax-Cable

i" Jlﬁ:er bOX BNC-Koax-Cahle

Device under test

U NT So

L

1
|
H
SWITCH- i
BOARD

of

ANALOG L E‘

INTERFAC

&

&
%
(s}
E

BNG-Roax-Cable

o

O @

& ©

SCOPED é WOLK é MGLK
BNG-Koax-Cable
@ @
SCOPE 1 &
JITTER

]

X1

x3

x4

Rear view K1404
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Measurement
Start the measurement via the START/STOP key.

First, the module JUrER is initfalized. Then, the following status message

"INIT/START" is displayed:

Afterwards, the device under test is activated by way of the U interface module. The
activation of the NT necessary for jitter measurement is carried out automatically.
Following successful activation the jitter measurement is started. The actual start of

the measurement is indicated by "MEASURE".

A complete measuring cycle within the selected frequency range inclusive of all cal-
culations, evaluations and the graphic output on the display takes some 1.3 sec-

onhds.

Stop the measurement via the START/STOP key. The status message "STOP" will

appear in the display.

The device under test remains activated untii you exitJitter Measurement.

The input circuit of the phase jitter meter is configured such that the negative going

transition of the data signal from +U to -U is used for jitter evaluation.

+1J

e datasignal
-Y
NT: Jitter| RHALYS TS FILTER
EETH 16060 e REANGE w;émm
A B8k Wy 28 kMz
@.858 4 RANGE
Uips m G-, 8% Ul
MERS .-
8.023 @.048+ STEHAL ™
lipg—-Hold EOURLE
B .0306 B.E30 E1]
Uirss
@.a82a
8.885
a.018+ gt Jme 3 G
JITTER FIIWER
L i .....!I[[Hlll!ls;u...,lll,’ Ligian, BEMERATOR HORNEL
z I OSE HAG 1k 1Bk 28k
OFF Y] Al

Here, a distinction between absolute and relative jitter measurement is applicable:

- Absolute jitter measurement: The unjittered system ¢lock is used as a reference

for establishing the measured values,

- Relative jitter measurement :The jittered transmission signal is used as a refa-

ence for establishing the measured values.

C73000-B6076-C173

8-8




Jitter measuremeant 1SDN-U-Analyzer K1404

Hesult structure

The measured results are displayed in either alphanumeric or graphic form. Numeric
display is in the form "0. n1 n2 n3 UI". The following measured values are displayad:

- Peak value (peak-peak} 0. x1 x2x3 Ul
- Maximum value of the last 20 measurements 0. y1 y2 y3 Ul_ -Max
- Effective value 0. z1 22 z3 Uleff

The display in graphic form is intended for the qualitative evaluation. Within the
range of 2 Hz 1o 20 kHz the phase jitter which has been converted to alternative
voltage in the jitter modulator is evaluated without filtering by means of a digital sig-
hal analysis.

The analysis range is divided into four ranges of differing frequency grid. The fre-
guency of the lines can be read out by means of a cursor; the Ulss value can be es-
timated from the diagram.

-~ Frequency range ll comprise the range 10 Hz to 200 Hz with a line grid of 10 Hz
and is mainly suited for analysis of system disturbances and their harmonic
waves,

- Frequency range | comprises the range 2 Hz to 20 kHz including the three partial
ranges a, b and ¢.

@ In the following examples, the values are given in %U1.

8-10
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Frequency range l: The amplitude-modulated phase jitter is analyzed in the fre-
quency range from 10 Hz to 200 Hz and is graphically displayed in a line spectrum
of 20 lines in intervals of 10 Hz. If a jitter frequency exactly maiches one of the lines,
this frequency will be exactly presented by this line with regard o both amplitude
and frequency:

10
el
754
5.0
28
{ f f f
1m0 50 100 1510
Fig. 8.1; Jitter frequency: 50 Hz; fiter amplitude : 7.5% Ul g

if the jitter frequency does not exactly match any of the lines, two adjoining spectral
lines of differing amplitude as well as several exponentially decaying lines will result.
The ampliude of the latter reaches a maximum when the frequency to be analyzed
is located exactly between two iines. In this case the amplitudes of the two adjeining
spectral lines have the same mean value. The exact value of the jitter frequency
amplitude (45 Hz} is cbtained from:

= o+

Ug =0
DA B

The exponentially decaying lines can be neglected when ampiitudes are evaluated.
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g
= '_;.'-.'-:_%UISS Uo ‘,W
764 BTy YT,
U2 (H
g
5.0
2.5
’;' -I' : : ..
s 00 50 owmoH

Jitter frequency: 45 Hz; jitter amplitude 1 7.5% Ulgg

if the jitter frequency (49 Hz) is in close vicinity of a line spectrum frequency (50 Hz),
the grid line which is closer to the frequency has a higher amplitudinat value than the
second one, The exact value of the jitter frequency amplitude (48 Hz) is obtained
from:

LJ? =“|; Z o
T \ U‘E+UE

Here, the decay rate of the exponentially decaying lines is higher than in the previ-
ous figure.

10
R
TEL
/U?
U 85 2 2 !
" P
504 kf U1 U;{
254
U‘x
[ ] ]]_ l ’ 18 ¢ | ; . :
! ﬁ I i .Z..:_
10 5[_5_ 00 150 90 Hz ol e
Fig. 8.3 Jitter fraquency: 49 Hz; jitter amplitude : 7.5% Ul g
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Frequency range | (partial range a: 2 Hz to 50 Hz): The amplitude-modulated
phase jitter is analyzed in the frequency range from 2 Hz to 50 Hz and is graphically
displayed in a tine spectrum of 25 lines in intervals of 2 Hz:

Fig. 8.4: Jitter frequericy: 40 Hz; itter amplitude: 7.5% Ul g4

Frequency range | (partial range b: 50 Hz bis 1 kHz): The amplitude-modulated
phase jitter is analyzed in the frequency range from 50 Hz to 1 kHz and is graphi-
cally displayed in a line spectrum of 20 lines in intervals of 50 Hz. A jitter frequency
which corresponds to a line spectrum frequency is represented in its exact ampli-
tude. Other frequencies are evaluaied and displayed as in "frequency range lI":

|

=

Fig. 8.5; Jitter frequency: 40 Hz, jitter amplitude: 7,5% Ulss

The jitter frequency of 40 Hz does not tally with any of the spectrum lines and is
therefore rated with a lower vatue.
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Frequency range | (partial range ¢; 1 kHz to 20 kHz): The amplitude-modulated
phase jitter is analyzed in the frequency range from 1 kHz 1o 20 kHz and is graphi-
cafly displayed in a line spectrum of 20 lines in intervals of 1 kHz:

gy
| '-ﬁ-_%ulgg
75+
504
25 +
:.:..:
Ik 10k 20k Hz

Fig. 8.6: Jitter frequency: 40 Hz, jitter ampiitude: 7.5% Ulgg

The jitter frequency of 40 Hz does not tally with any of the spectrum knes and is
therefore rated with an even lower value than in the previous figure.

Fig. 8.7: Jitter frequency: 1 k Hz; jitter amplitude: 5% Ul g4

The jitter frequency of 1 kHz matches a line of the spectrum and is therefore rated
with respect {o its full amplitude.
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Frequency range | (fotal range: 2 Hz to 20 kHz): For a better overview, the partial
ranges a to ¢ are combined and displayed in a singie diagram.

in the case of phase jitter frequencies of 40 Hz and 1 kHz, respectively, all the lines
of the partial ranges a o ¢ are contained in the general view. The 1 kHz line is su-
perimposed by a very small spectral line stemming from the 40 Hz spectrum. Due to
the quadratic rating this error is so minor that it can be neglected. A thick bar under-
neath the partial range ¢ {1 kHz to 20 kHz) marks the superimposiiion by the spec-
tral line at 13 kiHz:

| 101
; 9L 5o
754
50+
25 T
t ; [5!11 t [ i I L e
2 a0 50 500 ko 10k 20kHz
Fig. 8.8: . Jitter frequency. 40 Hz; jittef amplitc)&e: 7.5% Ulss and

1 kHz, jiter ampiitude: 5.0% Ulss
13 kHz, jitter ampiitude: 15% Ulss
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Measurements at the jitter demodulator output

The ouiput of the jitter demodutator for measurements with external measuring de-
vices is provided by the BNC socket JITTER. The phase jitter of the device under
test can either be analyzed here in its time range by means of an oscilloscope or in
its frequency range by means of a spectrum analyzer.

Measurements by oscilloscope: Connect an oscilloscope with an internal resistor
of >50 ohms to the output JITTER of the jitter module and start the measurement
with the desired parameter settings. The display of the oscilloscope will allow you to
evaluate line profite, frequency and peak value of the measured phase jitter.

Conversion beiween measuring voltage at the oscilloscope and phase [iter is ac-
cording to the equation:

Dj =k 5 U
D7
Phase jitter of the device under test in Ulgg

u
Voltage Ugg at oscilloscope in V

) Conversion factor in Ulgg/V

Measuring range K1404; k in Ulss/V:
0te 0.1 Ulgs 0.017857 3%
0 to 0.05 Ulgg 0.617857 3%

A measurement featuring an ISDN ielephone as the device under test is displayed in
the following form:

i __-768xs - Ppasdie 19,24 -0 i

Fig. 8.9: Device under test ISDN telephone; oscilloscopic dispiay of phase jitter with 2ms/div fime
range
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Fig. 8.10: Device under test ISDN telephone; oscilloscopic display of phase jitter with 500ms/div
time range

The displayed function of the phase jitter measured at the device under fest
{transmitting side of the ISDN telephone) consists of a saw-tooth function with a fre-
quency of approx. 107 Hz (see figure above) and a symmetrical rectangle with a fre-
quency of 2 Hz (see figure below). The phase jitter of the saw-tocth function
amounts to (1.46Vx1.786 % Ulgg/V) approx. 2.6% Uigg, The phase jitter of the rec-
tangular function amounts 1o {1.4Vx1.786 % Ulge/V) approx. 2.5% Uigg. A phase jit-
ter of approx. 5. 1 % Uigg results,

HT: Jitter AHALYSIS-  FILTER

RHMGE FusFao
Fre= [ET) Hz | 88 Hz
ZHz-28kHz | 2B kHz
8,658 | BENGBE HEBS JMT .
Ulpe T B-8,8%0 Ul ABSOLUTE
. TITIER= HEAS .-
8 .aa82 . G048 FRERU. - [SIGHAL-
Ulpp-Hald EAHISE SOURCE
6.aez B.e30 4 @.1~286 Hz |58
JITTER- JITIER-
Hirms FEER . AfFL .
g.62a8 4
0.6 .3 Hz [B.63 Ul
ST P DU AN
. TITTER- FOLER

t y * 1 GEMERATOR  [OFF
SEA 1k 18k Z&EMHz

z Ig 54
OR
Fig. 8.11: Device under test ISDN telephone; display of phase jitter at K1404

The peak-to-peak evaluation, the maximum peak-to-peak evaluation comprising 20
measurements as well as the effective evaluation of the measured phase jitter can
be read on the K1404 display. In addition, the spectrum lines of the phase jitter can
be read from a diagram using the cursor.
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The peak-to-peak value of the phase jitter cannot be derived from the spectral fines,
because the phase information between the individual spectrai lines is missing.
Within the spectrum, the 6 Hz ine generated by the jitter generator can be seen
ciearly. The clock recovery in the device under test reduces the 0.03 Ul jitter devia-
tion of the generator by 0.022 Ul to 0.008 Ui_. This corresponds to a jitter suppres-
sion of 11.5 dB for a frequency of 6 Hz.

Error meassages

NO SIGNAL

After the star no signal is displayed during the synchro-
nization process and when the data signal is missing.

JIT: NC MEASURING

The jitter measurement is due to begin but cannot be
started owing to a setiing or parameter error. In this
case the measurement must be stopped and restarted.
if the error is continously displayed, either the jitter
module or the main CPU is defective. (IEC error no.
302)

JIT: SET UP ERROR

Like JIT: NO MEASURING, however, without activated
jitter measurement; i.e. only the jitter generator is used.
{IEC error no. 304)

ERROR ON U

The U interface cannot be activated.

DEACTIVATED

The device under test was deactivated by the Func-
tional Tests modute.

8-18
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Caiculation of the jitter transmission function

The following paragraphs wili tell you how to calculate the jitter transmission function
from the measurements ABSOLUTE JITTER MEASUREMENT and RELATIVE JIT-
TER MEASUREMENT.

ABSOLUTE JITTER MEASUREMENT (JITTER GENERATOR ON)

o 3_I:Qéﬁérn- S

itterized.

Jiuer SR

Fig. 8.12: Measurement configuration

Pa

absolutely measured phase jitter

(bgi(f)
phase jitter of the jitter generator at the input of the NT with frequency {f)

Pgo(F)
residual phase jitter of the jitter generator at the output of the NT with frequency

{f)

bpLL
phase jitter caused by the ¢lock recovery circuit in the NT

If ABSOLUTE JITTER MEASUREMENT is selected, the unjittered clock of 15.36 MMz
is used bhoth in the jitter modulator for generating a defined jittered clock and in the
jitter demodulator as a reference clock for jitter demodutation. The clock of the pat-
iern generaior (80 kHz) is derived from the jittered clock of 15.36 MHz so that the

data stream to the NT is jittered in defined form with the jitter ¢ (f).

In the NT, the clock for the transmission data is recovered from the jittered data
stream in a clock recovery circuit (PLL) which partly suppresses the jitter of the re-
ceiving data. The transmission data contains the unsuppressed residual jitter 4)9 (f)

of the receiving data as well as an additional jitter ¢ resulting from the clock re-
covery.
In the jitter demodulator, the data stream with the jitter (¢ (f) + ¢py, ) is demodu-

lated by means of the jitter-free clock of 15.36 MHz and is displayed on the device
as "absotute jitter".

The following equation applies o the absclute phase jitter:
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9, = @go(f)'i'q’mi,

RELATIVE JITTER MEASUREMENT (JITTER GENERATOR ON):

Jitterized | 1

NT
Celaive Pattem i
RREES ;rtter DR e :fodm_ec‘??_- RSN
Fig. 8.13; Measurement configuration
dr
relatively measured phase jitter
¢gi(f)
phase jitter of the jitter generator at the input of the NT with frequency (f)
g (f)

residual phase jitier of the jitter generator at the output of the NT with frequency

(f)
¢

phase jitter caused by the clock recovery circuit in the NT

if RELATIVE JITTER MEASUREMENT is selected, the unjittered clock of 15.36 MHz
is used in the jiter modulator for generating a defined jittered clock. This jittered
clock is used in the jitter demodulator as reference clock for the jitter demedulation.
The clock of the pattern generator {80 kHz} is derived from the jiftered clock of
15.36 MHz so that the data stream 1o the NT is jittered in defined form with the jitter

q)gi(f)-

in the NT, the clock for the transmission data is recovered from the littered data
stream in a clock recovery circuit (PLL) which partly suppresses the jitter of the re-
ceiving data. The transmission data contains the unsuppressed residual jitter ¢4 (f)
of the receiving data as well as an additional jitter ¢ resulting from the clock re-
covery.

In the fitter demodulator, the data stream with the jitter (¢4 (f) + & ) is demodu-

lated by means of the jittered clock of 15.36 MHz and is displayed on the device as
"relative jitter". In the event of an ideat jitter suppression by the clock recovery circud,
the measured realative jitter corresponds to added vaiues of the phase jitter of the
jitter generator (q)gi(f)) and the jitter (¢ ) resulting from the clock recovery. The

following equation applies to the measured relative jitter ¢,

8-20
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¢, = ¢g|(f) - q)g{) (f)+ $pLL

Calculation

The residual jitter ¢4 (f) and the jitter transmission function F;{f) of the clock re-

covery circuit in the NT can be calculated on the basis of the measurement of the
absolute and relative jitters with reference to the foliowing formulas. Here, both the
residual jitter and the jitter transmission are a function of the jitter frequency of the
jitter generator:

_ q)g:(f) + q}a - Q%)r

oo lf) =
q gO( ) 2
and
20, (f
F,(f) = 2019 0gi(f)
¢gi(f) + (Pa - (t)r

q

absolutely measured phase jitter
¢

relatively measured phase jitter
q)gi(f)

set phase jitter of the jitter generator at the input of the NT with frequency (f)
g (F)

residual phase jitter of the jitter generator at the output of the NT with frequency

()
F(f)

jitter transmission function
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9 Remote control operation of K1404

In this chapter you will learn how to remote-control K1404 in all its functions via the
IEC interface.
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9.1

9.2

Preparation: Remote control

Before operating the K1404 under remote control via the |EC interiace, check or set
the device address in the basic menu under DEVICE PARAMETER: TEC BUS
ADDRESE (detault address = 17). Addresses may be set between 1 and 30.

if a new address is selected, the unit must be switched off and on in order to initiali-
ze the IEC bus interface with this address.

Remote controi operation is indicated by an "R" (Remote) on the display.

if several devices are connected to the IEC bus, a different address must be

set for each one.,

When sending commands to the device the sign ‘LF’ {0A hexadezimal) must
be used as end label (EO!). The device also uses this sign for data output.

If several devices are connected fo the IEC bus, you must observe that
every device is set to another address.

Overview of commands in functional groups

The following tabies offer an overview of commands arranged according to functio-
nal groups.

K1404 setting commands

Set the clock in K1404 TIME

Poll the clock in K1404 TIME?

Set the date in K1404 DATE

Poll the date in K1404 DATE?

Set the language of the device LANGUAGE

Poll the language set in the device LANGUAGE?

Set the IEC bus address IEEE_ADDRESS
Poll the IEC bus address TEEE_ADDRESS?

9-2
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Measuring commands

Start measurement START
Stop measurement STOP

Pall the status of the device RUNNING?
Set the parameters for measurement MEASURE
Poll the measurement parameters MEASURE?
Read the online measurement results TRACE?

Clear the trace memory

CLEAR TRACE

Functional tests: reading out the resulis

EXT TRACE?

Read out the measurement results after STOP

RESULT? G]1

Read out the staius information from the status
ring list

READ_STATUS?

Clear the status ring list

CLEAR_STATUS

Trigger an action {specific to measurement)

UPDATE

Selection functional {est moduie

CODE_SET

Output a hardoopy {via RS 232)

PRINTCOUT 01

IEC standard commands: General management

Clear the status byte and the event registers *CLS
Switch on the remote control *RON
Switch off the remote control *ROF
Poll the device identification *IDN?
Poll the parameter set *LRN?

C73000-88076-C173
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IEC standard commands: Event and status management

Set the event status enable register *ESE
Clear the event status enable register *YESE?
Read the event status enable register FESR?
Set the parallel poll enable register *PRE
Read the paraliel poli enable register *PRE?
Set the service request enable register *SRE
Read the service request enable register *SRE?
Read the status byte *STRY
Read the parallel request bit *T8T?
Set operation complete flag *(PC
Trigger operation complete reaction *OPC?
Set the event enable register A ERAE
Read the event enable register A ERARE?
Read the event register A ERA?
Set the event enable register B ERBE
Set the event enable register B ERBE?
Read the event register B ERB?

@ The following pages deseribe the indiviual commands in greater detail.

The IEC standard commands: event and status registers are described at
the end of chapter 9 in a separate section under "Event and status mana-

gement".

9-4
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9.3

Command description

All device settings and feedbacks are triggered by character strings. The commands
can be entered directly via the keyboard. As for the general command syntax: The
command names are based on the English terms for the relevant functions. For ex-
ample, the command START friggers the start of a measurement atf the device,

All command names which effect the poll of a device setting are terminated by 7’
(question mark). The request command RUNNING? for example, checks the current
status of the measuring cycle.

K1404 sends a feedback to the controller as reaction to a request command. By
pelling the status byte or by carrying out a serial poll you can determine whether a
device message is present: bit 4 (=18) in the status byte is set in this case { MAV:
Message AVailable ).

A command consists of a header (command name) and one ¢r more numerical pa-
rameters where applicable. The header must be entered in upper-case letters. At
least one space must be entered between the command header and the parame-
ters. If there are several parameters, they are separated by commas (). Example:
TIME 12,00,00

Numerical parameters may be entered as integers, fixed-point numbers or floating-
point numbers with or without exponents. The exponent may comprise up 1o two di-
gits, the exponent symbol 'E' must be in upper case. A space may be entered before
and after the exponent symbol. Plus signs may be omitted. The parameter 12.5 for
exampie, can be represented as follows:: 12.5 or 0012.5 or 1.25E1 oder +1.25
E+01.

it is possible to transmit several commands in one string. The commands are sepa-
rated by a semicolon (;). Spaces may be entered before and after the semicolon.
Example: TIME?; RUNNING? ; START

Incorrect entries and commands which cannot be exscuted generate an error mes-
sage. This causes a certain bit to be set in an event register. The controlier can then
read the register to determine the type of error which has occurred.

The following overview is arranged in the alphabetical order of the command names,
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*IDN? Output of the identification character string of the device.
The output is structured according to the following example:
SIEMENS, TKE1404,
rrituuvvwwxx . aaa/bbb/ccc/ddd/ece/ LLL/FFF/
rr Hardware version main processor
tt Hardware version ANALOGH
uu Hargware version FUNCTIONAL TESTS (1) (OPT)
vV Hardware version FUNCTIONAL TESTS (2)(OPT)*)
W Hardware version POWER
XX Hardware version JITTER
aaa Firmware versicn main processor
bbb Firmware version ANALOG1
ccc  Firmware version FUNCT1 {2B1Q)
ddd  Firmware version FUNCT1 (4B3T)
ese  Firmware version POWER
f£f  Firmware version JITTER (1)
FFF  Firmware version JITTER (2)
if no optional modutes are available, it is indicated by -
*ROF The device is deactivated for operation via remote control. R is
blanked in the upper left corner of the display.
*RON The device is activated for operation via remote control. R ap-

pears in the upper left comer of the disptay.

CLEAR STATUS

Clears the status information ring list.

This command is used to clear the status ring list if the device is
operated via remote control.

CLEAR_TRACE

Clears the ring list for frace test resulis.

Clears the information in the ring list of 4 test results.

Attention: The command does not initiate the reset of the status
register for ,Trace avaitable® (ERA register), i.e. if the command
‘Clear_Trace’ is carried out during measurement, this must be
taken into account during program set-up.,

9-6
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CODE_SET n

Selection of the interface in the device
n=0 --> interface 4B37T
n=1 --> interface 2B1Q

n=2 --> interface Up0
Example:

CODE_SET 1
CODE_SET? --> 1(2B1Q)

DATE 4d,mm,yy

Sets the date in K1404: the command sets the date of the real-
time clock in K1404. The date is currenily only used in conneci-
on with the command RESULT 0 1.

Parameter description;

dd day
rm month
vy year
Example:

DATE 19,03,93
DATE? --> +19,+3,+93

C73000-B8076-C173
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EXT TRACE? <Index>

Reads out the ASIIl trace lines for functionat tests. If the device
is performing functional tests in remote control status in the test
mode Functiocnal Tests, the result ines are written o an
internal trace buffer of 320 fines. Using this command, result
lines can be cbtained from the device. An ASCII data format is
used for the results:

ARBITRARY BLOCEK PROGRAM DATA
ANSI/IEEE Std 488.2) <#> < XA>

<XBl> <HRZ>... <XBn>
<Byte 1>
<Byte 2>.... <Byte n>
Description:

{#} Preamble
{xa} Length of length data in bytes (in ASCIll code)

{XB1} ..{¥Bn} Number of data bytes
{in ASCIi code)
{> = < BYTEL} Number of lines obtained or

not yet obtained or
not ready for output.
{Byte 2}..{Byte n)Resultlinesin ASCIl code

Data types:
BYTE =8Bit (MSB....LSB)

The command index can range from 0 to 60. Use the index 1o
indicate how many result lines you want to obtain. I ¢ is se-
lected as index, all result lines since the last EXT _TRACE re-
quest are output and the information for byte 1 is = Numb. of
lines, if 60 or less result lines are present, or > Numb. of lines if
more than 60 result lines are present.

Result lines which were already obtained cannot be requested
again.

if a value between 0 and 80 is selected as index, all Hnes since
the last EXT_TRACE redquest are output. The response if index
equals the number of present kines is; = Numb. of lines, or: <
Numb. of lines, if the index number is greater than the number of
present lines, or: > Numb. of lines, if the index number is lower
than the number of present lines,

The output can be obtained either during or after a measure-
ment. For an output after STOP, the device must stifi be set in
its recent measurement mode. Once a different measurement is
selected, cutput is no longer possible.

9-8
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IEEE_ADDRESS

Sets the IEC bus address. The device address of K1404 can be
changead by entering this command.

Please note: The device only responds to the new address after
it has been switched off and on again!

Example:

ITEEER_ADDRESS 12
IEEE_ADDRESS? --> +12

LANGUAGE <Index>

Sets the language of the device. The command sets the langua-
ge of K1404.

Description of the parameter:

<Index> 0: Language English
<Index> = 1:language German

Example;

LANGUAGE 1
LANGUAGE? -> +1

MEASURE <parameter>

Sets the parameter for a measurement. This command is used
to set all parameters of a measurement. A detailed parameter
description is appended to the command description.
Example and explanation:

MEASURE 1,0,0=0,30,128,0,0,0,0,0,2,1,2,0,0,0

MEASURE <parameter>

{Continued)

Parameter setting of the measurement return loss: NT. The first
three parameters (1,6,0) represent mode, group, measurement.
All other parameters describe the specific settings for the reke-
vant measurement.

The short form command MEASURE @, 3, 100 sets the 3rd pa-
rameter to 100. Before using the short form command, the pa-
rameters must have already been set at least once!

An incorrect command will be registered as 'Execution Error’ in
the status register ESR.

Before using the command START for the first time, the device
parameters should have been set via MEASURE,

C73000-B6076-C173
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MEASURE?

Polts parameters for a measurement. The command causes the
parameters of the measurement just set to be read out.

Example:

MEASURE? »-->
,0,0>0,30,128,0,0,0,0,0,2,+1.,00000,+2,0G000,0,
0

i

Lo I S

PRINTOUT <Index>

QOutputs a hardcopy (via RS 232).

It the device is in remote control staius, a printout can be trigge-
red by this command.

Requirement:
Printer IBM or Epsen is selected

Parameter description:

]

<Index:> 0 Printout horizontal
<Index> = 1:Printout 90° rotated

li, however Printer "Printout to PC" I8 selected {setting
must be set beforehand via menu at the device), the index will
have the following meanings:

<Index> = 0:Prinioutfile is output in TIFF format

<Index> 1: Printout file is output in a compressed format
in order 1o be transferred to the PC via the
SIEMENS hardcopy tool HC .exe.

il

910
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READ_STATUS?

Reads out status information from the status ring list. i the de-
vice is in remote conircl mode during a measurement, important
events which also appear as messages in the small screen wh-
dow are written into an internal status buffer in the form of coded
numbers.

A bit is set accordingly in event register B (status avalfiable). The
command READ_STATUS? can be entered o obtain the data
from the device. The ASCIH format is used for outpui,

Example:
Result after entering READ_STATUS? —> +4, +106

+4 tatus buffer contains 4 status antries
+106 Last status entry

if there are no more status entries, +0 is output.

if a message is no longer relevant, the status can be cancelled.
The status number is then increased by 1 for the IEC user. Si-
multaneously, the message window on the K1404 screen disgp-
pears.

Exampie:

STATUS +202 --»> no INFO 1 was detected
and then:
STATUS +203 --> INFO 1 was detected (again)

Status information and their description:
ANALOGH

50 Par.Transmit Error
Error in Host parameter transmission, module defective
52 Meas. Init Error
Error in setting the module Analogi
54 Autorange Error
Very unstable level at this frequency
56 CPU-Error, STOP
Errer in the transmission of the measuring panel data
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READ_ STATUS?
POWER MODULE

{Continued)
150 PWR:Volt. set error
Error in NT tests:
In the procedure P$set$SpSpgsUXE2 the
UKO voltage cannct be set
152 PWR:Voit. swit. off
Error in NT tests: UKO load toe high
156 PWR:internal error
Error in NT tests: Power measurement: Ring buffer for
measured values is full
158 PWR:Vers. mismatch
HW version or type do not match the sofiware
160 PWR: no LT connected
Information in LT tests: no LT connected
161 Delete error message 160
Information in LT tests: LT is connected
164 PWR: current too low
Error in LT tests: LT supplies too little current
166 PWR: overload
information in NT tests: UKO load foo high
UKO voltage coliapses
167 Delete error message 166
Information: UKD voltage is OK again
168 PWR: Init error
Error; Comparator cannot be set
172 PWR: overload. P>8W
Error in LT tests: Power consumption too high

U INTERFACE

200 Switchb. error
Error in the setup of the measuring panel L31
202 Setup error
Error in the setup of L330
210 Act. failed
Activation failed
212 deactivated
deactivated
214 Error on U
Error on U irderface: 15 s Timeout for activation
2186 No MON Command
No EOC command was output
222 Host Command?
wrong command by Host
224 S0 not active
S0 is not aclivated
226 L330 HW: 1.01
Measurement of clock accuracy by means of single
pulses
not possible with L330 hardware 1.0.
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Remote control operation of K1404

READ STATUS?

(Continued)

Main-CPU

350 No expecied Board
Board not expected

352 Read-Write failure
Read-write faiure between Main-CPU and boards
370 CPU:Missing L8/L80
No analog hoard
372 CPU:Missing L110
No power hoard
374 CPU:Missing L330 (1/2)
No functional test board
378 CPU:Missing L30
No iitter board
380 Board Reset
Reset because of read / write errar
382 CPU:Timeout-Start again
Reset because of surpass of answering time

JITTER

302 JIT: NO MEASURING
Upon Host command ‘Start’, i.e. in jitter measurement,
if an error in the parameter fransmission
or in the setting has been previously detected
304  JIT: SET UP ERROR
In functional tests, i.e. superimposed jitter,
if an error in the parameter transmission
or in the setting has been previously detected

MAIN PROCESSOR (MAIN CPU)

350 No expected Board/ Read-Write failure
Board not expecied
370  CPU:Missing L8/L80
No anaicg board
372 CPU:Missing L110
No power board
374  CPUMissing L330 {1/2)
No functional test board
378 CPU:Missing L30
No jitter board
380 CPU: Board Reset
Reset because of board {ransmission error
382 CPU: Timecut-Siart again
Reset because of surpass of answering time
384 Stop-Command terminated successfuily
{without message window)
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RESULT? 0 Reads out the measured results: The command can be used to
output the results of the last measurement or of a stored measu-
rement. A binary data format is used for the results. More infor-
mation about the measurement-specific result structures can be
found in the sections following these command descriptions.

Requirement:
The device is in remote control status after STOP.
Daia format:

ARBITRARY BLOCK PROGRAM DATA (ANST/IEEE Std
488 .2)<#> < XAh>

<XBl> <XB2>»... <XBn» <
Byte 1> ... <Byte n>
Description:

<#> Preambile
<Xx> Length of length data in bytes (in ASCIl code)

<XBl>..<XBn> Number of data bytes
{in ASCII code)
<Byte 1>.,<Byte n> Measurement results of

measurement mode
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Remote controf operation of K144

RESULT? 0

Measuring data format starting with <Byte 1> with number, type

{Continued)

1
2
3.4

5,6

10

11

12...18

16...32

and descripticn:

BYTE

Result or Trace: Trace = 0; Result = 1
BYTE

IEC address (0 - 31)

WORD

Length of header in BYTES {here 15)
WORD

Length of measurement resulis in BYTES
(Structure of measurement results depends on
measurement mode)

BYTE

not used

BYTE

not used

BYTE

not used

BYTE

Internal format coding, e.g.

0: Graphical results

1. Numerical resuits

2: ASCII string

BYTE

Conformance byte

Evaluation whether the measurement result lies within
the limits of tolerance (depends on mode of
measurement)

BYTE

RESERVE

BYTE

17 BYTE (ASCIH) DATE/TIME

{dd:mm:yy hhimm:ss)

BYTE

Measurement results with length according to no. 5, 6
* MEASUREMENT RESULT S e

Data types

BYTE

8 Bit (MSB.....LSB)

WORD 16 BIT (LOW BYTE, HIGH BYTE)
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ISDN-U-Analyzer K1404

RESULT? 1

Reads cut the measurement resulis: The command can be used
to cutput the results of the last measurement or of a stored
measuremeni. Uniike the command RESULT? 0 an additfonal
200 bytes are output for the menu parameters. The data format
for these parameters is in ASCI code and corresponds to that of
the command MEASURE.

Requirement:
The device is in remote controi status after STOP.
Data format:

ARBITRARY BLOCK PROGRAM DATA ({ANSI/IEEE Std
488.2) <#> < HA>

<XBl> <XB2>... <¥Bn>
<Byte 1>... <Byte n>
Description:

<f> Preamble

<xa>  Length of length daia in bytes {in ASCHl code)

<XBl>..<XBn> Number of data bytes (in ASCH code)

<Byte 1>..<Bvte n> Measurement resulis of the relevant
mode of measurement

Measuring data format starting with < Bylte 1> with number, type
and description:

1 BYTE

Result or Trace : Trace =0 ; Result = 1
2 BYTE

1EC address (0 - 31)
3.4 WORD

Length of the header in bytes (here 15)
5,6 WORD

Length of measurement results per header in BYTES
(Structure of measurement results depends on mode of

measurement}
7 BYTE
not used
8 BYTE
not used
g BYTE
not used
10 BYTE

Internal format coding, e.g.
0: Graphical resulis
1: Numerical resulis
2: ASCH string
11 BYTE
Conformance byte
Evaluation whether measurement result are within the
timits of tolerance (depends on measurement mode),
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Remote control operation of K1404

RESERVE
{Continued) 16.32 BYTE )
17 BYTE (in ASCll code) DATE/TIME
(dd:mm:yy hhumm:ss)
33..232BYTE
200 BYTE (in ASCH code)
RELEVANT PARAMETERS OF MODE OF
MEASUREMENT
233...... BYTE
Measurement resuits with length according to no. 5,6
M EASUREMENT RESULT Sk
Data types:
BYTE 8Bit (MSB....LSB)
WORD 16 BIT (LOW BYTE, HIGH BYTE)
RUNNING? Polls device status. The request command reads the current
status of the device during measurement.
Request result:
0 STOP status
1 MEASURING status
2 CALIBRATING status
3 INITIALIZING status
START Staris the measurement. The command sets the device to the
"MEASURING" status. Before this command is executed, the
device parameters should be parameterized via MEASURE .
sTOP Stops the measurement. The command sets the device 1o the

"STOP" status.

'PIME hh,mm,ss

Sets the clock in K1404: The command sets the date of the real-
time clock in K1404. The time can currently be read out in con-
nection with the command RESULT? 1 only.

Parameter description:

hh hour
mm minute
3 second
Example:

TIME 15,46,0
TIME? --> +15,+46,+0
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ISDN-U-Analyzer K1404

TRACE?

Reads out the ontine measurement results. If the device is mea-
suring under remote control, the measurement results are writ-
ten to an internal irace buffer. The relevant bit is set in event
register A (TAV = Trace AVailable}). The data can be obtained
from the device using this command. A binary data format is
used for the results:

ARBITRARY BLOCK PROGRAM DATA
ANSI/IEEE Std 488.2)<#>

< KA> <XBl> <XB2>... <XBn>
<Byte 1> <«Byte 2>.... <Byte n>
Description;

<#>  Preamble
<XA> Length of tength data in bytes {in ASCII code)
<XRl>, .<XBn>
Number of data bytes {in ASCI code)
<Byte 1=
Numb. of meas. resulis in the trace buffer
{in binary code)
<Byte Z>..<Byte n>
Measurement results of the relevant measurement mo-
de

Measuring data format starting with <Byte 2> with number,
type, description:

1 BYTE
Result or Trace ; Trace = 0 ; Result = 1
2 BYTE
IEC address (0 - 31)
3.4 WORD
L.ength of the header in BYTES there 15)
5,6 WORD

Length of the measurement results per header in
BYTES
{Structure of the measurement result depends on mode

of

measurement)
7 BYTE

not used
8 BYTE

Number of data blocks for complete "meas. charact”
{only for meas. of impedance, longitudinal unbalance)
9 BYTE
Current data biock: (for impedance, longitudinal
unbalance only}
10 BYTE
Internal format coding, e.g.
0: Graphical results
1: Numerical results
2: ASCII string

9-18
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Remaote control operation of K1404

TRACE?

(Continued)

11 BYTE
Conformance byte: Evaluation whether the measure-
ment
rasult is within the limits of tolerance. The required
conformance test depends on mode of measurement.
12...15BYTE
RESERVE
16...... BYTE Measurement results according to noc. 5,6
A EASUREMENT RESULT Sk

Data types:

BYTE 8 Bit (MSB....LSB)
WORD 16 BIT (LOW BYTE, HIGH BYTE)

Almost every mode of measurement provides measurement
results in different lengths and formats. The 15-byte header
serves to inform the user about the characteristics of the measu-
rement results. However, only those parameters which are use-
ful witl be set.

Significance of BYTE 1:

The evaluation of the number of measurement results in the
trace buffer makes it possible for the user to monitor an
'ONLINE’ application with respect to timing. If <BYTE1> increa-
ses, the device registers measuring data in the trace buffer
faster than they are read out.

If there are no more measurement results in the frace buffer
{<BYTE 1 = 0>}, 0 is output.

UPDATE <n>

Triggers an action. For an overview of the measurement-specific
actions see section "Parameter descriptions and result strucis-
res” further below.

Description of the parameter:

n measurement-specific action

I the device is measuring under remote control, this command
can be used to trigger an action.

C73000-B6078-C173
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9.4

Parameter descriptions and result structures

The following tables list for each measurement the parameters for the command
MEASURE and for the resuit siructures which can be polled via RESULT. An overview
of the measurement-specific UPDATE actions is also included.

*  Use the command MEASURE 1o set the measurement parameters.
* Use the command ReSULT to poll the measurement resulis.

*  Use the command UrDATE to trigger measurement-specific actions.

The foliowing data types are used in the result structures:

BYTE 8 Bit (MSB.....LSB)

WORD 16 BIT (LOW BYTE, HIGH BYTE)

REAL {floating-point arithmetics) = 32 BIT (single precision)
{(BYTE1, BYTE2, BYTE3, BYTE4)

Sequence:

BYTE1 = FFFE|FEFE ;
BYTE2 = FFFF|FFFF;
BYTES = EFFF|FFFF;
BYTE4 = SEEE|EEEE

F = Fraction bits
E = Exponent bits
S = Sign bit

@ Resuits, displayed in a graphic form, may be called up in numerical form
with the BESULT key. Invalid results will display {=0 and MeBwert=0. l.e.
measurement of return in the frequency gap or measurements with an au-
forange error.

9-20
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9.4.1

Measuring electrical characteristics

Measurements of the following electrical characteristics can be performed at the NT
and LT:

Measurements of the electrical characteristics are combined in measurement group
0 {cf. parameter B).

Type of measurement Mode Interface

Return loss at the NT 2B1Q 4B3T UPO
at the L.T

Longitudinal unbalance at the NT 2B1Q 4B3T UPO

: atthe LT

Longitudinal output voltage atthe NT 2B1Q  4B3T
atthe LT

Power spectral density atthe NT 2B1Q  4B3T
atthe LT

Total power at the NT 2B1Q 4B3T
atthe LT

Noise voltage atthe NT 2B1Q 4B3T UPO
atthe LT

Measurements of the electricat characteristics are combined in measurement group
0 {cf. parameter B
The switch-over of the interface takes place globally via the command ‘SET_CODE’
or via selection in the device menu.

@ The result structures of the electrical characteristics are identical in both NT
and LT measuremenis.
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TSDN-U-ANalyzer K1 444

8.4.1.1 Return loss
Command: MEASURE [A], [B], [C]>[1], (2], ..., [14]
No. Description Comments
A 1= NT mode 0 =LT mode
B 0 = Electrical tesis
C 0 = Measurement RETURN LOSS
1 Power:
O Off
1: Normal
2 Normal with RL
3 External
2 Load current (in steps of 1 mA} Only effective if par. no.
Range: 0...100 (0...100mA) A=0
3 Power feeding voliage (in steps of ¥ volt} Only effective if par. no.
Range: 40...480 (10...120 V) A =1 (appliesto LT mo-
de}
4 Mode
O Low noise
1: Low distortion
5 Device under test
o Is passive
1; Sends single pulse
6 Defauit 0 Reserve
Termination:
0: 135 Q2
1: 150 &2
8 Bandwidth;
0: 25 Hz Only effective i
1 2 kHz par.no.5=0
9 Frequency range
0: Edi
1: Last Edit
2: 1 KHz 200 kHz
10 Lower frequency Fmin (kHz) Only effective if
Rangs: 1.000 to 1000.000 (1 kHz...1000 kiz) |par. no.9 =0
11 Upper frequency Fmax (kHz) Only effective if
Range: 1.000 tc 1600.000 (1 kHz...1000 kHz) |par. no.9 = O]1
12 Tol. mask
0: Off Only effective if
1: Mask on par. no.8 =2
13 Time interruptor (freguency gap)
O On Only effective if
1 Off parno.b =20
14 Default 0 Reserve
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Remote control operation of K1404

Result structure
Command: RESULT? [0]1]

Type of measurement

Continuous measurement, 10 times 27 measured
value pairs for one measurement characteristic

Type of measured values

Graphical measurement characteristic (internal for-
mat code O)

Number of bytes {for meas. | 2160

values)

Number of measured value | 270

pairs

Sequence X1 ,Y1 ,XQ,YQ ............ X220,Y270
Format (all measured values) | REAL, 4 BYTE

Unit of measurement

X=frequency (kHz) , Y=return loss {dB)

C73000-B6076-C173
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9.4.1.2

Longitudinal unbalance

Command: MEASURE {A], [B), [CI>[1]1.[2},...,[14]
No. Description Comments
A 1 = NT mode 0 = LT mode
B 0 = Electrical tests
C 1 = Measurement LONGITUDINAL
UNBALANCE
1 Power:
O Off
1: Normal
2: Normal with RL
3 External
2 Load current {in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of ¥ voli) Only effective if par. no.
Range: 40...480 (10...120 V) A =1 (applies to LT
mode)
4 Mode
o l.ow noise Only effective if
1: Low distortion par. no.5=0
5 Device under test
0 ts passive
1: Sends single pulses
6 DEFAULT: 0 RESERVE
7 Termination;
0: 135 Q
1: 150 @
8 Bandwidth:
0: 25 Mz Only effective if
1 2 kHz par. no.5=0
g Freguency range
0: Edit
1 Last Edit
2: 0.5 kHz - 200 kHz
3: 1,0 kHz - 1000,0 kHz
10 Lower frequency Fmin (kHz) Cnly effective if
Range: 1,000 to 1000,000 (1 kHz...1000 kHz) par. nc.9 = Q1
1 Upper frequency Fmax (kHz) Only effective if
Range:1,000 to 1000,000 (1 kHz...1000 kHz) par. no.6 = 0|1
12 Tol. mask
O Off
1 Mask ETSl on Only effective if
2 Mask ANSI on par. n0.9 =2
13 Default 0 Reserve
14 Default 0 Reserve
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Remote conirol operation of K1404

Resuit structure

Command: RESULT? (0|1}

Type of measurement

Continuous measurement, 10 times 27 measured
value pairs for one measurement characteristic

Type of measured values

Graphical measurement characteristic (internal for-
mat code 0)

Number of bytes (for meas. |2160

values)

Number of measured value | 270

pairs

Sequence X»; ,Yq ,X2,Y2 ............ X270,Y270
Format {all measured values) | REAL, 4 BYTE

Unit of measurement

X=tfrequency (kHz) , Y=longiudinal unbalance (dB)

C73000-B6076-C173
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9.4.1.3

Longitudinal output volfage

Command: MEASURE [A), [B], [Cl=>{1],[2],...,[11]
No. Description Comments
A 1 =NT mode 0 = LT mode
B 0 = Electrical tests
C 2 = Measurement LONGITUDINAL CUTPUT
VOLTAGE
1 Power:
o Off
1: Normal
2 Normal with RL
3: External
2 Load current (in steps of 1 mA} Only effective H par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of ¥ volt) Only effective if par. no.
Range: 40...480 (10...120 V) A =1 (appliesto LT
mode)
4 Termination:
o 135 Q
1. 150 Q
5 Frequency range
o Edit
1 Last Edit
2 25kHz - 300kHz
3 25kHz - 1MHz
8 Lower freguency Fmin (kHz) Only effective if
Range: 2,500 to 1000,000 (1 kHz...1000 kHz) par. nc.5 = 0 /1
7 Upper frequency Fmax (kHz) Only effective if
Range: 21,000 to 1000,000 {1 kHz...1000 kHz) |par.no.5=01
DEFAULT: O RESERVE
9 Tol. mask
O Oft Only effective if
1: Mask on par.nc.5 =2
10 Control of NT by K1404
O Off = 1 only permissible, if
1: INSERTION LOSS par1=0
11 Default 0 Reserve
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Remote control operation of K1404

Result structure
Command: RESULT? {0]1]

Type of measurement

Continuous measurement, 10 times 27 measured
value pairs for one measurement characteristic

Type of measurad values

Graphical measurement characteristic {(internal for-
mat code 0)

Number of bytes (for meas. 2160

values)

Number of measured value 270

pairs

SBQUEﬂCE X-g ,Y-! ,X2,Y2 ............ X270,Y270
Format {all measured values) | REAL, 4 BYTE

Unit of measurement

X=frequency (kHz) , Y=longitudinal output volitage
(dBWV)

C73000-B6076-C173
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94.1.4

Command: MEASURE

Powaer spectral density

(A1, [B], [CI=>{1]}. {28, ..., [

No.

Description

Comments

A

1 = NT- Mode

0= LT mode

B

0 = Electrical tests

Cc

3 = Measurement POWER SPECTRAL
DENSITY

Power:

0. Off

1: Normat

2; Normal with RL
3: Externai

Load current {in steps of 1 mA)
Range: 0...100 (0...100 mA)

Only effective i par. no.
A=0

Power feeding voltage (in steps of ¥ volt)
Range: 40...480 (10...120 V)

Only effective if par. no.
A =1 (appliesto LT
mode)

Default ¢

Reserve

Frequency range:

0:
1:
2:

Edit
Last Edit
2.5 kHz

1 MHz (Bandwidth; 2 kHz)

Lower frequency Fmin (kHz)
Range: 2,500 to 1000,000 {2,5... 1000 kHz)

Only effective if
par. no.5 = 01

Upper frequency Fmax (kHz)
Range: 2,5000 to 1000,000 {2,5...1000 kHz)

Ondy effective if
par. no.5 = 0|1

Termination:

o
1
2:

135 @
150 Q
> (10 k&)

o
1

9 Tol. mask

Off
Mask on

0:
i
2

10 Control of the NT by K1404

Activation
External
INSERTION LOSS

= 2 only permissibie, if
par1=0

11 Defauit ©

Reserve
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Hemole control operation of K1404

Resuit structure

Command: RESULT? [0}1]

Type of measurement

Continuous measurement, 10 times 27 measured
value pairs for one measurement characteristic

Type of measured values

Graphical measurement characieristic (internai for-
mat code 0)

Number of bytes (for meas. 2160

values)

Number of measured value | 270

pairs

S@quence Xf ,Y-] ,Xg,Yz ............ X270,Y27Q

Format {all measured values) | REAL, 4 BYTE

Unit of measurement X=frequency (kHz) , Y =power level {dBm/Hz)

or
X=frequency (kHz) , Y =noise voltage (mV)

C7300C-B6076-C173
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8.4.1.5

Total power

Command: MEASURE [A1, [B], [C]>[11,1[21,...

No. Description Comments
A 1 = NT mode 0 = LT mode
B 0 = Electrical tests
C 4 = Measurement TOTAL POWER
1 Power:
O Off
1: Normal
2: Normal with RL
3: External
2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage {in steps of ¥ volt) Only effective if par. no.
Range: 40...480 (10...120 V) A =1 (appliesto L.T
mode)
4 Termination:
O: 135 Q
1: 150 @
2: w (10 k)
5 Control of the NT by K1404
O Activation
1: External
2: INSERTION LOSS = 2 only permissible, if
part=0
6 Default 0 Reserve
7 Default 0 Reserve
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Result structure

Command: RESULT? [0]1]

Type of measurement Continuous measurement

Type of measured values Status information + nurerical single values
(internal format code 1)

Number of bytes 15

Result format see below "Detailed results format"

Conformance test No

Detailed results format

Element | Description Value
0 Byte = Status mask

Description:

MSB....LSB

XXOXKO0XX = current measured value
XOOK10XX = measured value < limit
XOOOK01XX = measured value > limit

Byle = Heserve 1
Byte = Reserve?2
REAL = Y1

Size: df/F

Unit of measurement: ppm

REAL = Reserve 3

5 REAL = Reserve 4
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9.4.1.6

Noise voltage

Command: MEASURE [AY, [B], [C1=>[11,(2),...,111]
No. Description Comments
A 1 = NT- Mode 0 = LT mode
B 0 = Electrical tests
C 5 = Measurement NOISE VOLTAGE
1 Power:
0: Off
1 Normal
2; Normal with RL
3 External
2 Load current {in steps of 1 mA) Only effective if par. no.
Range: 0...100 {0...100 mA) A=0
3 Power feeding voltage (in steps of ¥4 volt) Only effective if par. no.
Range: 40...480 {(10...120 V) A =1 (applies to LT
mode}
Default Reserve
Frequency range:
0 Edit
1 Last Edit
2: 2.5 kHz....540 kiHz (linear)
3 500 kHz....1 MHz (linear)
4 200 Hz...2.5 kHz {linear)
6 Lower frequency Fmin {(kHz) Only effective if
Range: 2,500 to 1000,000 {2,5...1000 kHz) par. no.5 = 01
7 Upper frequency Frmax (kHz) Only effective if
Range: 2,5000 to 1000,000 (2,5...1000 kHz) par. no.5 = O}1
8 Termination:
0: 135 Q
1: 150 Q
2; w (10 k)
9 Tol. mask '
0 Off
1: Mask on
10 Control of NT by K1404
O: Deactivation
1: External = 2 only permissible, if
2: QUIET MODE pari1=0
11 Default 0 Reserve
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Hemaote Contyoi operaton of K14U4

Result structure
Command: RESULT? [0|1]

Type of measurement

Continuous measurement, 10 times 27 measured
value pairs for one measurement characteristic

Type of measured values

Graphical measurement characteristic (internal for-
mat code 0}

Number of bytes (for meas. |21860

values)

Nurnber of measured value | 270

pairs

Sequence X'E ,Yg ,X2,Y2 ............ X270,Y270
Format (ali measured vaiues) | REAL, 4 BYTE

Unit of measurement

X =frequency (kHz) , Y =noise voltage (mV)
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ISIN-U-Analyzer K1404

9.4.2

Power tests

The following power feeding tests (measurement group 2, ¢f. parameter B) can be

carried out on the NT and LT:

Type of measurement Mode Interface

Power consumption at the NT [ 2B1Q 4B3T UPO
Power condition atthe LT |2B1Q 4B3T UPO
Switch-on test atthe NT {2B1Q 4B3T UPO

The switch-over of the interface takes place globally with the command

‘SET_CODE' or via selection in the device menu.
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Hemote contrel operation of K1404

9.4.2.1 Power consumption (NT only)

Command; MEASURE [A], (B, [C)>[11,1[2],...,

(11]

No.

Description

Comments

1 =TE mode

2 = Power feeding tests

1 = Measurement POWER CONSUMPTION

“ 1O B P

Power:

O Off

1: Normal

2: Normal with RL
3: oxternal

not effective

Load current (in steps of 1 mA)
Range: 0...100 (0...100 mA)

not effective

Power feeding voltage {in steps of ¥4 volt}
Range: 40...480 (10...120 V)

not effective

Control:
0: Deactivation
1: Activation

Mode NT:
0 Normal
1: Restricted

Voltage measurement;
0 Internal
1 External

Line resistor;

o 6800 Q
1: 1000 @
2: 1400 Q@

Measuring range:

O 0.50 mA
1: 0..10 mA
2: 0..2000 A
3: 0..500 pA

Voltage (in steps of ¥4 volt}
Range: 0....480 (0....120 V)

10

Default 0

Reserve

11

Default 0

Resarve

@ Use the command TPDATE 1 to set new MIN/MAY values.
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Resuit structure
Command: RESULT? [0]1]

Type of measurement | Continuous measurement

Structure of measured | Numerical single measured values
values (internal format coding 1)

Number of bytes 28
(for measured values)

Number of measured 7

values

Sequence Y1,¥2,Y3,Y4,Y5.Yg Y7

Description Y‘Ezpavg, YEumin, Ysmpmax, Y4=|avg,
Y5=Imin, Y6=Imax Y7=U

Format REAL, 4 BYTE

Unit of measurement Y=(W), Yo=(W), Yg= (W), Yg= (A}, Y5= (A), Yg= (A),
Y7= (V)

Conformance test No
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9.4.2.2 Switch-on test
Command: MEASURE [A], [BI, [C1>[1]1,121....,1[211]
No. Description Comments
A 1 = NT mode
B 2 = Power feeding tests
C 1 = Measurement SWITCH-ON TEST
1 Power: not effective
O Off
1: Normal
2 Normal with RL
3: External
2 L.oad current (in steps of 1 mA) not effective
Range: 0...100 {0...100 mA)
3 Power feeding voltage {in steps of ¥ voit) not effective
Range: 40...480 (10..120 V)
4 Control:
0: Deactivation
1 Activation
5 Mode NT:
0: Normal
1 Restricted
8 Measuring range
0 0..100 mA
1: 0..50 mA
2 0.10 mA
3 0..2000 pA
4: 0..500 vA
7 Line resistor:
0: None
1: 600 Q
|2 1000 @
3: 1400 &
8 Measure time:
o) 500 ms
1 is
2; 2s
3 43
4, 8s
5: 16 s
6. 32s
7. 64 5
9 Voltage {in in steps of Y volt)
Range: 0....480 (0....120 V)
10 OFF STATE TEST:
0 Off
1: On
11 Default 0 Reserve
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ISUN-U-Analyzer K1404

Result struciure

Command: RESULT? {[0]1]

Type of measure-
mernrt

Single measurement

Structure of measu-
red values

Graphical measurement characteristic

Number of bytes 1000

(for measured vaiu-

es)

Number of measured | 250

values

Sequence XY Yo, Yoo Xosn,Yos50
Format REAL, 4 BYTE

Unit of measurement | X=time t (8}

Y= current i {A)

Conformance test

No
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9.4.2.3 Power condition (LT only)

Command: MEASURE [A], [B], [CI1=[1].[21,..., [13]

No. Description Comments

0 = Measurements on LT

0 = Measurement POWER CONDITION

A
B 2 = Power feeding tests
C
1

Load/Power. not effective
0 Off

1: Normal

2: Normal with RL
3: External

2 Load current {in steps of 1 mA) not effective
Range: 0...100 (0...100 mA)

3 Power feeding voltage {in steps of 1/4 volt) not effective
Range: 40...480 {10...120 V)

4 Contrat:
0: Activation
1: Deactivation

DEFAULT O RESERVE

Minimum load current
0 ... 160 mA in steps of 500 nA

Range: 1...200
7 Maximum toad current

1 ... 100 mA in steps of 500 uA

Range: 2...200
8 Change of load current

500 uA ... 10 mA in steps of 500 uA

Range: 1...20
9 Duration of load current

100 ms ... 10sinsteps of 100 m

Range: 1...100
10 DEFAULT O RESERVE
11 DEFAULT 0 RESERVE
12 DEFAULT O RESERVE
13 DEFAULT O RESERVE

@ Use the command UrbDATE 1 o set new MIN/MAX values.
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RUN-U-ATISIYZET I 44

Result structure

Command; RESULT? [0]1]

Type of measurement | Continuous measurement

Structure of measured

values

coding 7)

Numerical single measured values {internal format

Number of bytes 50

(for measured values)

Numnber of measured &

values
Sequence see below "Detailed results format"
Format REAL, 4 BYTE
Conformance test nein
Detailed results format
Eilement Description Value
0 Caontrol byte 0: byte 2-13 is up-
dated
1: bytes 14-25 are
updated
1 Number of cycles (0 ... 255)
2 5 Current value of power (output every second)
6...9 Current value of current (output every second)
10 ... 13 Current value of voltage (outpui every second)
14 .17 Maximum power per cycle (output with new cy-
cle)
18 .. 21 Current value of current per cycle {output with
new cycie)
o5 o Current value of voltage per cycle (output with
new cycie)
56 ... 49 Reserve
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9.4.3 Functional tests

Within the framework of the functional tests, the following measurements can be car-
tied out on the NT and LT:

Type of measurement Mode Interface

FREQUENCY SHIFTING atthe NT [2B1Q 4B3T UPO
atthe LT

SHORT-TIME atthe NT |2B1Q 4B3T UPO

INTERRUPTION at the LT

CLOCK ACCURACY atthe NT |2B1Q 4B3T UPO
atthe LT

Measurements of functional tests are combined in measurement group 1 (¢t para-

meter B).
The change-over of the interface takes place globally with the command

‘SET_CODE’ or via selection in the device menu.
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9.4.3.1 Freguency shifting (NT) (line code 2B1Q)

Commeand. MEASURE (A, [B], [CI>[11,1[2],....[22]
j
l Use the command 'SET_CODE 1 to switch over to the line code 2B1Q.

No. Description Comments

A 1 = NT mode

B 1 = Functional tests

C 0 = Measurement FREQUENCY SHIFTING

1 Power:
O Off 0: Basic setting
1 Normal
2: Normal with RL
3: External

2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0

3 Power feaeding voliage (in steps of %4 volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=1

4 Termination:
O 135 Q 0: Basic sefting
1: 150 Q

5 S0 interface:
O Off 0: Basic setling
1 Active

6 Control:
Q: Activation downstream
1: Activation upstream
2 Activation Loop 1
3 Single pulses
4; Deactivation 4: Basic setting
5: Deactivation + Activation
&: L} activation only

7 Special functions; Ali special functions are
O LOCP2 2B+D only effective if
1: LOOPZ B1 par. no. 6 = 0;1;6
2: LOOP2 B2
3 CORRUPT CRC
4: REGQUEST CORRUPT CRC
5; NOTIFY OF CORRUPT CRC 6: Basic setting
& RETURN TO NORMAL

8 Connection to device under test:
o Direct 0: Basic setling
1; Attenuation
2 External line
3 External line with power feeding
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Remate conirel operation of K1404

(Continued)
9 Clock:
0: Internal 0: Basic setting
1 External (2.048 MHz)
2: External {1.536 MHz)
3 Jittered
10 Trigger:
0 No trigger
1: U frame 1: Basic setting
2: U clock
3 CIC
4 MOS
1 Frequency shifting:
0O: +0 ppm 0: Basic setting
1: +1 ppm
2: +2 ppm
efc.
127 +127 ppm
128; -128 ppm
129: -127 ppm
130: -126 ppm
131 -125 ppm
efc.
255: -1 ppm
12 Data controk:
0: B1+B2 Rx internat / Tx internal Only effective if par. no.
1: B1+B2 Rx external / Tx internal 5=0
2: B1+B2 Rx internal / Tx external Only effective if par. no.
3: B1+B2 Rx external / Tx exdernal 5=0
4: B Rx internal / Tx internal Only effective if par. no.
5: B1 Rx external / Tx internal 5=0
8: B1 Rx internal / Tx external Only effective if par. no.
7. B1 Rx exiernal / Tx external 5=0
8:B2 Rx internal / Tx internal 4: Basic setting
9: B2 Rx external / Tx internal
10 B2 Rx internal / Tx external Rx internal: internal
11: B2 Rx externat / Tx external analysis of data coming
12: MON+B* Rx external from U.
13: MON Rx external Rx external: transmit
14: B * Rx external data coming from U 1o
15 B1+B2 Transparent socket for external
analysis.
Tx internal: fransmit
data generated inter-
nally to U.
Tx external: transmit
external data to U.
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1SDN-U-Analyzer K1404

{Continued)
No. Prescription Comments
13 PN pattern:
O 2% -1 0: Basic setting
1 2% -1
2: 2" -1
3 2°- 1
4, Duration 0
5: Duration 1
14 Error:
O No error 0: Basic setting
1: 10°
2: 10"
3: 10°
4; 10°
5: 10”7
15 Bit error measurement;
O Off 0: Basic sefting
1: On
16 Jitter Deviat. Range Only effective if par. no.
O 0,35 Ulss =3
1: 0,08 Ulss 0: Basic setting
17 Jitter deviation: Only effective if par. no.
4: 0,008 / 0,0020 Ulss 9=3
5 0,010/ 0,0025 Ulss 4: Basic setting
6: 0,012/ 0,0030 Ulss Conversion:
etc. par.no.16=0
150: 0,300/0,0730 Ulss Jitter Deviat.=(value
170:  0,350/0,0875 Ulss *21/1000
par.no.16 = 1
Jitter Deviat.=(value
/2)/1000
18 Jitter frequency: Only effective if par. no.
o 0,0 Hz =3
1: 0,1 Hz 0: Basic setting
2: 0,2 Hz
10: 1,0Hz Hpar.no. 16 =0:
100: 10 Hz only values from 1 (0.1
1000: 100 Hz Hz) to
1899: 199,89 Hz 20000 (2 kHz) per-
10000: 1000 Hz missible.
100000: 10000 Hz
ete.
200000: 20000 Hz
19 Default 0 Reserve
20 Default 0 Reserve
21 Default 0 Reserve
22 Default 0 Reserve
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The following settings can be triggered by the relevant UPDATE options:

TR <-- Update 1
TR > Update 2
£ o< Update 32
f o> Update 4
Single bit errorx Update 5
Delete bit error Update 7

Update 1 and Update 2 areonly possible if Trigger = U FRAME of Trigger =
U CLOCK; Update 5isoniypossible if3ingle bit error = ON.

Result structure frequency shifting (NT) (line code 2B1Q)
Command: RESULT? [0}1]

Type of measurement | Continuous measurement

Type of measured Numericat single values + ASCII string
values

Number of bytes 442

Results format see below "Detalled results format"
Conformance test No comment

C73000-B6076-C173 9-45




Remote control operation of K1404

{SDN-Li-Analyzer K1404

Detailed results format

Element 1 Description Value
0 Byte = Conformity of measurement
1 Byte = Trace line is updated = 1 updated
2 Byte = Currently set ppm value
3 Byte = Interruption time in ms if mode of measu-

rement Short Time Interruption has been selected
4 Byte = Information on availability of measured

values, see table
5 Bit structure overhead bits

mse | X | X | X 1 K | act | usri] e | psd | LSB
6 Bit structure overhead bits
MSB | usr3 | febe | ps2 [ mtm | cso | ustd | sai | usd | LSB

7 Byte = Reserve 4
8 Byte = Reserve 5
9 Byte = Reserve 6
10 Byte = Reserve 7
11 Byte = Reserve 8
12 Byte = Reserve 9
13 Byte = Reserve 10
14,15 Word = Near and Block Error Counter
16,17 Word = Far and Block Error
18 ... 21 Heal = Result measured time
22 ...25 | Real = Result bit error ASIC24 U side
26 ... 29 | Real = Result error rate ASIC24 U side
30 ... 33 |Real = Resuit bit error ASIC24 S side
34 ... 37 | Real = Resuit error rate ASIC24 S side
38 ... 437 | Byte = ASCIH text for frace line
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Given measured values

Bit 0 Trace line always valid fixed = 1

Bit 1 Bit error U valid = 1; invalid = 0

Bi 2 Bit error S valid = 1; invalid = 0

Bi 3 NEB / FEB always valid fixed = 1

Bit 4 pem value always valid fixed =1

Bi S Interruption time, if mode of measurement Short Time Interrupti-
on has been selected, then = 1

Bit 6 Bit error rate measured via B channsl 64 kBit = 0;
Bit error rate measured via B channel 128 kBit = 0,

Bit7 Not used
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9.4.3.2

Frequency shifting {LT) (line code 2B1Q)
Befehi: MEASURE [a], [BI, [CI=[11,1[21,....,

@ Use the command 'SET_CODE 1’ to switch over to the line code 2B1Q.

Range: 0...100 (0... 100 mA)

No. Description Comments
A 0 =LT mode
B 1 = Functional tests
C 0 = Measurement FRQUENCY SHIFTING
1 Load:
O Off 0: Basic setting
1 Normal
2: not used
3: External
2 Load current {in steps of 1 mA) Only effective if par. no.

A=0

Range: 40...480 (10...120 V)

3 Power feeding voltage (in steps of Vs volt)

Only effective if par. no.
A=t

4 Termination;
0: 135 Q
1: 150 @

0: Basic setting

5 80 interface:
0: Off
1: Active

0: Basic setting

6 Control:
1: Activation downstream
: Activation upstream

' Activation Loop 3
Single pulses

1: Basic setting
2 1o 4 only effective
ifpar.no.5=0

Connection to device under test:

Direct

Attenuation

External line

External line with power feeding

1

0: Basic setting

rigger:

No trigger
U frame

: U clock

3 CiC
4 MOS8

2
3
4
0
2
3
T
0
1
2

1: Basic setfting
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{Continued)

No. Description Comments

9 Fregquency shifting:
0: +0 ppm 0: Basic setting
1: +1 ppm
2: +2 ppm
etc.
127: +127 ppm
128: -128 ppm
128. 127 ppm
130: -126 ppm
131 125 ppm
etc.
255 -1 ppm

10 Data control:

0: B1+B2 Rx internal / Tx internal
1. B1+B2 Rx external / Tx internal
2. B1+B2 Rx internal / Tx external
3. B1+B2 Rx external / Tx external
4; B1 Rx internal / Tx internal 4: Basic setting
5: B1 Rx external / Tx internat
6 B Rx internal / Tx externat RBx internal; internal
7: Bt Rx externat / Tx external analysis of data coming
8. B2 Rx intemnal / Tx internal from U,
9. B2 Rx external / Tx internal Rx external: transmit
10 B2 Rx internal / Tx external data coming from U to
11 B2 Rx external / Tx external socket for external
12: MON+B*  RBx external anaiysis,
13; MON Rx externai Tx internal: transmit
14: B+ Rx external data generated inier-
15: B1+B2 Transparent nally to U.
Tx external: transmit
external data to U,
11 PN pattern:
O 20 -1
1: 2% -1
2: 2" -4 2: Basic setting
3: 27 -1
4; Duration 0
5; Duration 1
12 Error;
O No error 0: Basic sefting
1: 107
2 10~
3: 10°
4: 10°
5: 107
13 Bit error measurement:
O off 0: Basic setting
1 on 1: only effective if
par5 =0
14 Default 0 Reserve
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Remote control operation of K1404 ISDN-U-Analyzer K1404

{Continued)
No. Description Comments
15 Default 0 Reserve
16 Detault 0 Reserve
17 Default 0 Reserve
18 Default 0 Reserve
19 Defauit 0 Reserve
20 Default 0 Reserve
21 Defauit 0 Reserve
22 Defauit 0 Reserve
23 Defaudt 0 Reserve
24 Default 0 Reserve
25 Defauft 0 Reserve

The following setlings can be triggered by the relevant UpbATE optlions:

TR <-~ Update 1
TR ~—> Update 2
L : Update 3
£ ——> Update 4
Single bit error Update 5
Delete bit erroy Update 7

Update 1 and Update 2 areonly possible if Trigger = U FRAME or Trigger =
U CLOCK; Update 5isonly possible fSingle bit error = ON.

Hesult structure frequency shifting (LT) (line code 2B1Q)

@ The result structures are identical with that at the NT except for the following
exceptions:

5 Byte = Bit structure overhead bits

mse | X X T X [ X Tact Just [useZ | dea | LSB

6 Byte = Bit structure overhead bits

mop [ usrd | febe [ used [ usr5 [ usr6 [usr7 | uoa | aib | LSB
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KRemote control operation of K1404

9.4.3.3

Command: MEASURE

Frequency shifting (NT} (line code 4B3T)
[A}, [B], ICT=[1],1[2], ..

-, [29]

@ Use the command ‘SET_CODE 0 to switch over to the line code 4B3T.

Parameter deviations for 4B3T

No. Description Comments
A 1 = NT mode
B 1 = Functional tests
C 1 = Measurement FREQUENCY SHIFTING
1 Power:
0: Off 0: Basic setting
1 Normal
2 Normal with RL
3 Externat
2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of % volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=1
4 Termination:
0; 135 Q 0: Basic setting
1 150 @
5 S0 interiace:
0: Off 0: Basic setting
1: Active
6 Control:
0: Activation downstream
1: Activation upstream
2: Activation Loop 1
3 Activation Loop 2
4: Activation Loop 4
5 Send single pulses
6: Deactivate &: Grundeinstellung
7 Deactivate + Activate
Default 0 Resarve
8 Connection to device under test: .
O Direct O . Basic
1: Attenuation setting
2: Externai line ‘
3: External line with power feeding only if
clock <> 2
9 Clock:
O Internal 0: Basic setling
1: Externat (2,048MHz2)
2: External (1,536MH2z)
3 Jittered
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ISDN-U-Analyzer K1404

(Continued)
No. Description Comments
10 Trigger:
0 No Trigger
1 U frame 1: Basic setting
2: U clock
3: cic
11 Frequency shifting:
0: +0 ppm 0: Basic setiing
1: +1 ppm
2 +2 ppm
etc.

127 +127 ppm
128: -128 ppm
129 =127 ppm
130: -126 ppm
131, 125 ppm

etfc.
255 -1 ppm
12 Data Controk
0: B1+B2 Rx intern / Tx intern «only effective if
1: B1+B2 Rx extern / Tx intemn spar.no.5=0
2: B1+B2 Rx intern / Tx extern °
3: B1+B2 Rx extern / Tx extern .
4: Bi Rxintern / Tx intemn 4: Basic setting
5: B1i Rx extern / Tx intern
6: Bt Rx intern / Tx extemn Bx internal: internal
7:B1 Rx extern / Tx extern analysis of data coming
8: B2 Rx intern / Tx intern from U.
9: B2 Rx extern / Tx intern Rx external: transmit
10 B2 RBx intern / Tx extern data coming from U to
11: B2 Rx extern / Tx extern socket for external
12: MON+B*  Rx extern analysis.
135 MQN Rx extern Tx internal: transmit
14:8 Rx extern data generated inter-
nafty to U.
Tx external: transmit
external data to U.
13 PN paitern:
O 2°-1 0: Basic setting
1 2% -1
2 2" 1
3 2° -1
4: Duration 0
5 Duration 1
14 Error:
0: ne error 0: Basic setting
1; 10°
2 10"
3: 107
4: 10°
5: 107
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Remote control operation of K1404

{Continued)
No. Description Commenis
15 Bit error measurement:
0: off 0: Basic setting
1: on
16 Jitter Deviat. Range: Only effective if par. no.
0 0,35 Ulss 9=3
1: 0,08 Ulss 0: Basic ssetting
17 Jitter device: Only effective if par. no.
4 0,008 / 0,0020 Ulss 9=3
5 0,010/ 0,0025 Ulss 4: Basic setting
6 0,012/0,0030 Ulss Conversion:
etc. par. n0.16 =Q
150:  0,300/0,0750 Ulss Jitter Deviat.=(value
170:  0.350/0,0875 Ulss *2}/1000
par. n0. 16 = 1
Jitter Deviat.=(value
/2)/1000
18 Jitter frequency: Oniy effective if par. no.
o 0,0Hz 9=3
1 0.1Hz 0: Basic setting
2: 0,2 Hz
10: 1.0 Hz If par. no. 16 = O
100: 10 Hz only values from 1
1000: 100 Hz {0,1Hz) to
1998 199,89 Hz 20000 (2kHz) per-
10000: 1000 Mz missible.
100000: 10000 Hz
etc.
200000: 20000 Hz
19 Default © Reserve
20 Default © Reserve
21 Default 0 Feserve
22 Default 0 Reserve
23 Default 0 Reserve
24 Default 0 Reserve
25 Default 0 Reserve
26 Default 0 Reserve
27 Default 0 Reserve
28 Default © Reserve
29 Default © Reserve
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The following settings can be triggerec by the relevant UrPDATE options:

TR <-- Update 1
TR --» Update 2
f <-- Update 3
e Update 4
Single bit error Update 5
Delete bit error Update 7

Update 1 andUpdate 2 are only possible if Trigger = U FRAME Of Trigger =
U CLOCK; Update 5 isonly possible f8ingle bit error =ON.

Result structure frequency shifting (line code 4B3T)
Command: RESULT? [0]1]

Type of measurement | Continuous measurement

Type of measured Numerical single values + ASCII string
values

Number of bytes 422

Results format see below "Detailed results format”
Conformance test No comments
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Detailed results format

Element | Description Value

0 Byte = Conformity of measurement

1 Byte = Trace line is updated = 1 updated
2 Byte = Currently set ppm value

3 Byte = Interruption time in ms if measurement

Short fime interruption was selected

4 Byte = Information on availability of measured
values see. tabie: 9.3

5 Byte = Reserve 2

6 Byte = Reserve 3

7 Byte = Reserve 4

8 Byte = Reserve 5

9 Byte = Reserve 6

10 Byte = Reserve 7

11 Byte = Reserve 8

12 Byte = Reserve 9

13 Byte = Reserve 10

14,15 Word = RDS-Counter

16,17 Word = Reserve 11

18 ... 21 Real = Result measured time

22 .25 Real = Result bit error ASIC24 U side

26 ... 29 Real = Result error rate ASIC24 U side

30..33 Real = Result bit error ASIC24 S side

34 ...37 Real = Result error rate ASIC24 S side

38 ... 437 | Byte = ASCI| text for trace line
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Given measured values

Bit 0 Trace line always valid steady = 1

Bit 1 Bit error U valid = 1; unvalid = 0

Bit 2 Bit error S valid = 1; unvalid = 0

Bit 3 RDS always valid steady = 1

Bit 4 ppm value always valid steady =1

Bit5 Interruption time, if type of measurement short-time interruption
was selected, then = 1

Bit 6 Bit error rate measured via a B channel 64 kBit = 0;
Bit error rate measured via a B channel 128 kBit = 0,

Bt 7 not used
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Remote controt operation of K1404

9.4.3.4 Frequency shifting (LT) (line code 4B3T)

Command: MEASURE [A], [B], [CI=>{1],[2],...,[22]
ﬂ
Use the command ‘SET_CODE ¢ to switch over fo the line code 4B3T.

No. Description Comments

A 0 = LT mode

B 1 = Functional tests

C 1 = Measurement FREQUENCY SHIFTING

1 Load:
0 Oft 0: Basic setling
1: Normal
2: Not used
3: External

2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 {0...100 mA) A=0

3 Power feeding voltage (in steps of % volt) Only effective if par. no.
Range: 40...480 (10...120 V) A =1

4 Termination:
o 135 Q 0: Basic setting
1 150 Q

5 S0 interface:
O Off 0: Basic setting
1: Active

6 Control:
O Activation downstream 0: Basic setting
1: Activation upstream 0 to 3 only effective if
2 Activation Loop 3 par. no.5=0
3 Single pulses

7 Connection to device under test:
O Direct 0: Basic setting
1: Attenuation
2 External line
3 External line with power feeding

8 Trigger:
0 No Triggsr
1: U frame 1: Basic setling
2 U ciock
3 CIC

C73000-B8076-C173

9-57




Femote control operation of K1404

ISDN-U-Analyzer K1404

{Continued)
No. Description Comments
9 Frequency shifting:
O: +0 ppm 0: Basic seiting
1: +1 ppm
2: +2 ppm
etc.

127 +127 ppm
128:  -128 ppm
128; -127 ppm
130; -128 ppm
131: -125 ppm

etc.
255:  -1ppm
10 Data controt:
0. Bi+B2 Rx internal / Tx internal
1: B1+B2 Rx external / Tx internal
2: B1+B2 Rx internal / Tx external
3. B1+B2 Rx external / Tx external
4: B1 Rx internat { Tx internal 4: Basic setting
5: B1 Rx externat / Tx internal
6: B1 Rx internal / Tx external Rx internal: internal
7: B1 Rx external / Tx external analysis of data coming
8: B2 Rx internal / Tx internal from U,
9: B2 Rx externat / Tx internal Rx external; transmit
10B2 Rxinternal / Tx external data coming from U to
11 B2 Rx external / Tx external socket for externai
12: MON+B* Rxexternal analysis.
13: MON Rx external Tx internal: fransmit
14: B~ Rx external data generated inter-
nally to 4.
Tx external; transmit
externat datato U.
11 PN patiern:
G: 27 -1
1 2% .9
2 2" .1 2: Basic setting
3 271
4; Duration 0
5 Duration 1
12 Error;
o no error 0: Basic setting
1; 10°
2: 10°
3 10°
4: 10°
5: 107
13 Bit error measurement:
G off 0: Basic setting
1: on
14 Default 0 Reserve
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{Continued)
No. Description Comments
15 Default 0 Reserve
16 Default 0 Reserve
17 Default 0 Reserve
18 Default 0 Reserve
19 Default 0 Reserve
20 Default 0 Reserve
21 Default 0 Reserve
22 Default 0 RHeserve
23 Default 0 Reserve
24 Defauli 0 Reserve
25 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

TR <~ Update 1
TR --> Update 2
f <-- Update 3
£ v Update 4
Single bit error Update 5
Delste bit error Update 7

Update 1 and Update 2 are only possible if Trigger = U FRAME O Trigger =
U CLOCK; Update 5isonly possibleifSinglie bit error = ON.

@ The result structure is identical to the one at the NT (see gbove).
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ISDN-U-Analyzer K1404

9.4.3.5

Frequency shifting (NT) {line code UP0)

Command: MEASURE [A), [B1,iCI>[11,12]

.....

E Use the command ‘SET_CODE 2° to switch over to the line code UPD.

No. Description Comments
A 1 = NT mode
B 1 = Functional tests
C 0 = Measurement FREQUENCY SHIFTING
1 Power:
0 Off 0: Basic setting
1: Normaf
2 Normal with BL
3: External
2 Load current {in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of % volit) Only effective if par. no.
Range: 40...480 (10...120 V) A=1
4 Termination:
0} 100 Q@ 0: Basic setting
5 S0 interface:
O Off 0: Basic setling
1: Active
6 Control:
0 Activation downstream
1: Activation upstream
2: Activation Loop 1
3 Activation Loop 2
4 Send continuous pulses 4: Basic setting
5: Send single pulses
6 Deactivate
7 Deactivate + Activate
Default 0 Reserve
Connection 1o device under test:
O Direct 0: Basic setting
1; External line
2: Externe Leitung with power feeding
9 Clock:
O Internal 0: Basic setting
1: External (2,048MHz)
2 External (1,536MHz)
10 Trigger:
O No trigger
1 U frame 1: Basic setting
2 U clock
3 Cic
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Hemote controt operation of K1404

(Continued)
No. Description Comments
11 Frequency shifting:
O +0 ppm 0: Basic setting
1: +1 ppm
2: +2 ppm
etc.
127, +127 ppm
128: -128 ppm
129 -127 ppm
130: -126 ppm
131 -125 ppm
etc.
2556: -1 ppm
12 Data control:

0. B1+B2 Rx intermal / Tx internal Only effective if par. no.

1. B1+B2 Rx external / Tx internal 5=0

2. B1+B2 Rx internal / Tx external Only effective if par. no.

3:B1+B2 Rx external / Tx external 5=0

4. B1 Rx intermal / Tx internal Only effective if par. no.

5. B1 Rx external / Tx internal 5=0

g: B Rx internal / Tx external Only effective if par. no.

7: B1 Rx external / Tx external 5=0

8. B2 Rx internal / Tx internal 4: Basic setting

9. B2 Rx external / Tx internal

10 B2 Rx intermal / Tx external Rx internal; internal

11: B2 Rx external / Tx external analysis of data coming

12: MON+B* Rx external from U,

13: MON Rx external Rx external: transmit

14: B* Rx external data coming from U to

15: B1+B2 Transparent socket for external
analysis.
Tx internal: transmit
data generated inter-
nally to U,
Tx external: transmit
external data to U.

13 PN pattern:

0: 2% -1

1: 2.1

2: 2" -1 0: Basic setting

3 2

4: Duration 0

5: Duration 1

14 Error;

0 no error 0: Basic setting

1: 10°

2 10"

3: 10°

4; 10°

5: 107
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(Continued)
No. Description Comments
15 Bit error measurement:
o Off 0: Basic setting
1 On
16 Jitter deviation range
Default 0
17 Jitter deviation:
Default 0
18 Jitter frequency:
Default 0
19 Default 0
20 Default 0
21 Defauit 0
22 Default 0
23 Default 0
24 Default 0
25 Default 0
26 Defauit 0
27 Defauit 0 Reserve
28 Default 0 Raserve
29 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

TR <—- Update 1
TR ~-> Update 2
f <«—- Update 3
fo--> Update 4
Single bit error Update 5
Delete bit errror Update 7

Update 1 and Update 2 are only possible if Trigger = U FRAME Of Trigger =
U CLOCK; Update 5 isonly possibleif8ingle bit error =QON.
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Resuit structure frequency shifting {NT) (line code UP0)

Command: RESULT? [G]1]

Type of measurement | Continuous measurement

Type of measured Numerical single values + ASCII string
values

Number of bytes 442

Results format see below "Detailed resulis format”
Confarmance test No comments

Detailed resulis format

Element | Description Value

0 Byte = Conformity of measurement

1 Byte = Trace line is updated = 1 updated
2 Byte = Currently set ppm value

3 Byte = Interruption time in ms if measurement

Short time interruption was selected

I

Byte = Information on availability of measured
values see table

5 Byie = Reserve 2
6 Byte = Resarve 3
7 Byte = Reserve 4
8
9

Byte = Reserve 5
Byie = Reserve 6

10 Byie = Reserve 7

11 Byte = Reserve 8

12 Byie = Reserve 9

13 Byie = Reserve 10
14,15 Word = RDS-Counter
16,17 Word = Reserve 11

18 ... 21 |Real = Result measured time

22 ... 25 |Real = Result bit error ASIC24 U side
26 ...29 |Real = Result error rate ASIC24 U side
30...33 |Real = Result bit error ASIC24 S side
34 ... 37 |Real = Result error rate ASIC24 S side
38 ... 437 | Byte = ASCIi text for trace line
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ISDN-Li-Analyzer K1404

Given measured values

Bit O Trace line always vaiid steady = 1

Bit 1 Bit error U valid = 1; unvalid = 0

Bi 2 Bit error S valid = 1; unvalid = 0

Bit3 RDS always valid steady = 1

B 4 ppm value aiways valid steady =1

Bi s Interruption time, if type of measurement short-time interruption
was selected, then = 1

Bit 6 Bit error rate measured via a B channel 64 kBit = 0;
Bit error rate measured via a B channel 128 kBit = 0;

Bit7 not used
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Hemote Control operation of K1404

9.4.3.6 Frequency shifting (LT) (line code UPQ}

Command: MEASURE [A], IB], [Cl=[(11.[2%....,

.

B Use the command ‘SET_CODE 2° {o switch over {o the line code 4B3T.

No. Description Comments

A 0 = LT mode

B 1 = Functional tests

C 0 = Measurement FREQUENCY SHIFTING

1 Load:
o Oft 0: Basic setting
1: Normal
2: Not used
3 External

2 l.oad current {in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA)} A=0

3 Power feeding voltage (in steps of ¥ volt) Oniy effective if par. no.
Range: 40...480 (10...120 V) A=

4 Termination:
0 100 @ 0: Basic setting

5 SO interface:
o: Off 0: Basic sefting
1 Active

6 Control:
0: Activation downstream
1: Activation upstream 1; Basic setling
2: Activation Loop 3 2 to 4 only effective i
3 Single pulses par.no5=0
4: Continuous pulses

7 Connection to device under test:
0: Direct 0: Basic setting
1: External line
2: External line with power feeding

8 Trigger:
(05 No trigger
1: U frame 1: Basic setting
2: U clock
3: CIC

C73000-B68078-C173
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Hemote control operaton O K1 444 ISDN-U-ANnaiyzer K404
(Continued)}
No. Description Comments
9 Frequency shitting:
o +0 ppm 0: Basic setting
1: +1 ppm
2 +2 ppm
efc.
127 +127 ppm
128:. -128 ppm
129: -127 ppm
130: -126 ppm
131 -125 ppm
etc.
255:  -1ppm
10 Data control:
0: B1+B2 Rx internal / Tx internal
1. B1+B2 Rx external / Tx internal
2: B1+B2 Rx internal / Tx external
3: B1+B2 Rx external / Tx external
4; B1 Rx internal / Tx internal 4: Basic setting
5: Bt Rx external / Tx internal
6: B1 Rx internal / Tx external Rx internal: internal
7: B1 Rx external / Tx external analysis of data coming
8 B2 Rx internal / Tx internal from U,
9: B2 Rx external / Tx internal Rx external: tfransmit
10 B2 Rx internal / Tx external data coming from U to
11: B2 Rx external / Tx external socket for external
12: MON+B*  RBx external analysis.
13: MON Rx external Tx internal: transmit
14:B* Rx external data generated inter-
15: B1+B2 Transparent nally to U.
Tx external: fransmit
external data to U.
11 PN pattern:
O: 22 -1
1: 2% 1
2: 2" .1 2: Basic setting
3: 2f.1
4: Duration 0
5: Duration 1
12 Error:
o No error 0: Basic setting
1 10°
2 10*
3: 10°
4 10°
5: 107
13 Bit error measurement;
O: Oft 0: Basic setling
1: On
14 Default 0
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{Continued)

No. Description Comments
15 Default 0

16 Default 0

17 Default 0

18 Default 0

19 Default 0

20 Default 0

21 Detault 0

22 Default 0 Reserve
23 Default ¢ Reserve
24 Defauli ¢ Reserve
25 Detault 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

TR <—— Update 1
TR —~> Update 2
£ <= Update 3
f - Update 4
Single bit error Update 5
Delete bit error Update 7

Update 1 and Update 2 are only possible if Trigger = U FRAME Or Trigger =
U CLOCK; Update 5isonly possibleifSingle bit error = ON,

@ The result structure is identical to the one at the NT (see above).
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Remote control operation of K1404

ISDN-U-Analyzer K1404

9.4.3.7

Short time interruption (NT) {line code 2B1Q)

Command: MEASURE (A&, [B] ., [Cl=>i1]), 62}, ...,[22]}

No. Description Comments

A 1= NT mode

B 1 = Functional tesis

C 1 = Measurement SHORT TIMEL
INTERRUPTION

1 Power:
O Off 0: Basic setting
1: Normal
2: Normal with RL
3 External

2 Load current (in steps of 1 mA} Only eftective if par. no.
Range: 0...100 {(0...100 mA) A=0

3 Power feeding voltage (in steps of ¥ volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=

4 Termination:
0: 135Q ¢: Basic setting
1: 150 Q

5 S0 interface:
O Not active (off) @ Basic setting
1: Active (TE function)

6 Control:
o Activation downstream
1: Activation upstream
2 Activation Loop 1
3 Single pulses
4 Deactivation 4 Basic setting
% Deactivation + Activation
& U only Activation

7 Special functions: All special functions are
o LOOP2 2B+D only effective if
1 LOOPR2 B par. no. 8 = 0;1;6
2 LOOP2 B2
3 CORRUPT CRC
4 REQUEST CORRUPT CRC
5: NOTIFY OF CORRUPT CRC 6: Basic setting
6 RETURN TO NORMAL
7. HOLD-CMD

8 Connection to device under test:
O Diract 0: Basic setling
1: Attenuaticon
2: External tine
3: Externat fine with power feeding

9 Clock:

: Internal
External (2,048MHz)
External (1,536MHz)
Jittered

Lo

0: Basic setting
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Remote conirol operation of K1404

10 Trigger:
O No trigger
1 U frame 1: Basic setling
2: U clock
3 CIC
4: MOS
5: interruption
11 Interruption time
20: 20 ms 20: Basic setting
30: 30 ms
40: 40 ms
afc.
250: 250ms
12 Data control;
0: B1+B2 Rx internal / Tx internal *only effective if
1: B1+B2 Rx external / Tx internal spar.no.5 =0
2: B1+B2 Rx internal / Tx externat .
3. B1+B2 Rx external / Tx external R
4; B1 Bx internal / Tx internal 4: Basic setting
5: B1 Rx external / Tx internat
6. B1 RBx internal / Tx external Rx internal: internal
7. B1 Rx external / Tx external analysis of data coming
8. B2 RBx internal / Tx internat from U.
9: B2 Rx external / Tx internal Rx external: transmit
10B2 Rx internal / Tx external data coming from U to
11: B2 Rx external / Tx external socket for external
12: MON+B* Rx external analysis.
13: MON Rx external Tx internal: transmit
14:B* Ax external data generated inter-
15: B1+B2 Transparent nally to U.
Tx external: transmit
external data to U.
13 PN pattern:
O 2= -1 0: Basic setting
1: 2% .1
2: 2" -1
3: 2% 1
4; Duration 0
5: Duration 1
14 Error:
O: N arror (: Basic setling
1: 10°
2: 10
3 10°
4 10°
5: 107
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{Continued)
No. Description Comments
15 Bit error measurement:
O Oft 0. Basic setting
1 On
16 Jitter Deviat, Range: Only effective if par. no.
O 0,35 Ulss =23l
1 0,08 Ulss 0: Basic setting
17 Jitter deviation: Only effective if par. no.
4: 0,008 / 0,0020 Ulss 9=3
5: 0,010/ 0,0025 Ulss 4: Basic setting
6: 0,012/ 0,0030 Ulss Conversion:
ele. par.no.16 =0
150: 0,300/ 0,0750 Ulss Jitter Deviat.={value
170. 0,350/ 0,0875 Ulss *2)/1000
par.nc.16 =1

Jitter Deviat.=(value
/2)/1000

18 Jitter frequency: Only effective if par. no.
o 0,0 Hz 9=3
1 0.t Hz 0: Basic setting
2 0.2 Hz
10: 1,0 Hz ifpar. no. 20=0:
100: 10 Hz only vailues from 1
1000: 100 Hz {0,1H2) to
1999: 1999 Hz 20000 (2kHz} per-
10000: 1000 Hz missible.
100000: 10000 Hz
stc.
200000: 20000 Hz

19 Default 0 Reserve

20 Default 0 Reserve

21 Default 0 Reserve

22 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

TR <-—- Update 1
TR --> Update 2
Single bit error Update 5
Short time interruption Update 6
Delete bit ervror Update 7

Update 1and Update 2 are only possible if Trigger = U FRAME Of Trigger =
U CLOCK; Update 5 isonly possible if Single bit error = ON.

8-70

C73000-BB078-C173
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Result structure short time interruption (NT) (line code 2B1Q)

Command: RESULT? [0]1]

Type of measurement | Continuous measurement

Type of measured Numerical single values + ASCH string
values

Number of bytes 422

Results format see below "Detailed results format”
Conformance test No comments

Detailed results format

Element Description Value
0 Byte = Conformity of the measurement
1 Byte = Trace line is updated = 1 updated
2 Byte = Currently set ppm value
3 Byte = Interruption time in ms if mode of measu-
rement Short Time Interruption has been selected
4 Byte = Information on availability of measured
values, see table
5 Byte = Bit structure overhead bits

MsBt X | X | K 7 X [ aet [ usr!]usr2 [ pst | LSB

6 Byte = Bit structure overhead bits

Mse [ uss | fehe | ps2 fntm | cso | usrd | sai | usr5 | LSB

7 Byte = Reserve 4

8 Byte = Reserve 5

9 Byte = Reserve 8

10 Byie = Reserve 7

11 Byte = Reserve 8

12 Byte = Reserve 9

13 Byte = Reserve 10

14,15 Word = Near and Block Error Counter
16,17 Word = Far and Block Error

18 ... 21 Real = Result measured time

22..25 Real = Result bit error ASIC24 U side
26..29 Real = Result error rate ASIC24 U side
30..33 Real = Result bit error ASIC24 S side
34..37 Real = Result error rate ASIC24 S side

38 ...437 Byie = ASCI| text for trace line
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ISDN-U-Analyzer K1404

9.4.3.8

Short time interruption (LT) {line code 2B1Q)

Command: MEASURE [A],[B),(CI=111,[2%,...,(25]

No. Description Comments

A 0 =LT mode

B 1 = Functional tests

C 1 = Measurement SHORT TIME
INTERRUPTION

1 l.oad:
O: Off 0: Basic setting
1: Normal
2: Not used
3: Externai

2 Load current {in steps of 1 mA} Only effective if par. no.
Range: 0...100 (0...100 mA) A=0

3 Power feeding voltage (in steps of 4 volt) Oniy effective if par. no.
Range: 40...480 {10...120 V) A=1

4 Termination:
0: 135 Q 0: Basic setting
1: 150 Q

5 30 interface:
O Off 0: Basic setting
1: Active

8 Control;
1; Activation downstream 1: Basic setting
2 Activation upstream 2 10 4 only effective if
3: Activation Loop 3 par.ne5=0
4 Single pulses

7 Connection to device under test;
0: Direct 0. Basic setting
1; Attenuation
2 External line
3 External line with power feeding

8 Trigger:
0 No trigger
1 U frame 1; Basic setting
2: U clock
3 CIC
4: MOS
5: interruption

9 interruption time

20 20ms
21 21ms
22 22ms
etc.

250: 250ms

20: Basic setting
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{Continued)
No. Description Comments
10 Data control:
0. Bi+B2 Rx internal / Tx internal
1: Bi+B2 Rx external / Tx internal
2. Bt+B2 Rx internal / Tx externat
3: Bi+B2 Rx external / Tx external
4. B1 Rx internal / Tx internat 4: Basic sefling
5: B Rx external / Tx intermnal
6: Bt Rx internal / Tx external Rx internal: internal
7. B1 Rx external / Tx external analysis of data coming
8. B2 Rx internal / Tx internat from U.
9: B2 Rx external / Tx internal Rx external; transmit
10 B2 Rx internal / Tx external data coming from U to
11: B2 Rx external / Tx externat socket for external
12: MON+B* Rx external analysis.
13: MON Rx external Tx internat: transmit
14:B* Rx external data generated inter-
15: B1+B2 Transparent nally to U.
Tx external; transmit
external data to U.
11 PN pattern:
O 2% - 1
1 2% 1
2 2" -1 2: Basic setting
3 2°-1
4 Duration 0
5: Duration 1
12 Error:
o No error {: Basic setting
1: 10*
2 10"
3 1i0°*
4 iQ°
5 107
13 Bit error measurement:
O Off 0: Basic setting
1: On
14 Default 0
15 Default 0 Reserve
16 Default 0 Reserve
17 Default 0 Reserve
18 Default 0 Reserve
19 Default 0 Reserve
20 Default 0 Reserve
21 Default 0 Reserve
22 Default 0 Reserve
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{Continuad}
No. Description Comments
23 Default 0 Reserve
24 Default 0 Reserve
25 Default ¢ Heserve

The foliowing settings can be triggered by the relevant UPDATE options:

TR <mm— Update 1
TR -=-> Update 2
Single bit erroxr Update &
Short time interruption Update 6
Delete bit error Update 7

Update 1 and Update 2 are only possible f Trigger =
U CLOCK;

Update 3 isonly possible if Trigger

only possible if Single bit error = ON.

U FRAME Or Triggery =
Interruption, Update 5is

@ The result structure is identical fo the one at the NT {see above) but with the
foliowing exceptions:

Element | Description Value
5 Byte = Bit structure overhead bits

msel X [ X X X 1 act | usrt [usr2 | dea | LSB
6 Byte = Bit structure overhead bits

msp | us3 | febe | usrd | ust5 | usrB [ us7 | woa | aib | LSB
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Remeote control operation of K1404

9.4.3.9

Short time interruption (NT) (line code 4B3T)

Command: MEASURE [A], [B], [Ci=[11.121,...,(29]

No. Description Comments

A 0 =NT mode

B 1 = Functional tests

C 1 = Measurement SHORT TIME
INTERRUPTION

1 Load:
0: Off 0: Basic setting
1 Normal
2: Not used
3 Exiernal

2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 {0...100 mA) A=0

3 Power feeding voltage (in steps of 14 voit) Only effective if par. no.
Range: 40...480 (10...120 V) A=1

4 Termination:
o 135 Q 1: Basic setting
1 150 Q

5 S0-Interface:
O Not active (off) 0: Basic setling
1 Active (TE function)

8 Control:
O Activation downstream
1: Activation upstream
2: Activation Loop 1
3 Activation Loop 2
4 Activation Loop 4
5 Send single pulses
6 Deactivation 6: Basic setting
7 Deactivation + Activation
Default 0 Reserve
Connection o device under test:
O Direct 0: Basic setting
1: Attenuation
2! External line
3 External line with power feeding

9 Clock:
o Internal 0: Basic setting
1 External (2,048MHz)}
2; External (1,536MHz}
3 Jittered
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{Continued)
No. Description Comments
10 Trigger:
0 No trigger
1: U frame 1: Basic setting
2 U clock
3 CIC
4: Interruption
11 interruption time

20: 20ms 20: Basic setting
30: 30 ms
4Q: 40 ms
etc.
250 250ms
12 Data controk:
0: B1+B2 Rx internal / Tx internal * only effective if
1: B1+B2 Rx external / Tx internal spar.no. 5 =0
2: B1+B2 Rx internal / Tx external .
3: B1+B2 Rx external / Tx external .
4: B1 Rx internal / Tx internat 4: Basic setting
5: B1 Rx external / Tx internal
6. B1 Rx intermal / Tx external Ry internal: internal
7. Bt Rx external / Tx external analysis of data coming
8. B2 RBx internal / Tx internal from U.
9. B2 Rx external / Tx internal Rx external: transmit
10 B2 Rx internal / Tx external data coming from U to
11: B2 Rx external / Tx external socket for external
12: MON+B* Rx external analysis.
13: ME)N Rx external Tx internal: transmit
14:B Rx external datia generated inter-
nally to U.
Tx external: transmit
external data to U,
13 PN pattern:
0 2% -1 0: Basic setting
1: 2% . 1
2: 2" -1
3 2° - 1
4: Duration 0
5: Puration 1
14 Error;
O No efror 0: Basic setfting
1 10°
2: 10°
3 10°
4: 10°
5: 107
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Remote control operation of K1404

{Continued)
No. Description Comments
15 Bit error measurement:
0: Off 0. Basic setting
1 On
16 Jitter Deviat. Range: Oniy effective if par. no.
0: 0,35 Ulss 9 = 3!
1 0,08 Ulss 0: Basic setting
17 Jitter deviation: Only effective if par. no.
4: 0,008 / 0,0020 Ulss 9=3
5 0,016 /06,0025 Ulss 4: Basic setting
6 0,012/ 0,0030 Ulss Conversion:
efc. par. no.16 = 0
150: 0,300 /10,0750 Ulss Jitter Deviat.=(vailue
170:  0,350/0,0875 Ulss *2)/1000
par. no.16 = 1
Jitter Deviat.=(value
f2)/1000
18 Jitter freguency: Only effective if par. no.
o 0,0 Hz 9=3
1: 0,1 Hz 0: Basic setting
2: 0,2 Hz
10: 1.0Hz If par. no. 20 = O
100 10 Hz only values from 1
1000: 100 Hz {0,1Hz) to
1999: 199,9 Hz 20000 (2kHz) per-
10000: 1000 Hz missibte.
100000: 10000 Hz
etc.
200000: 20000 Hz
19 Default 0 Reserve
20 Default 0 Reserve
21 Default 0 Reserve
22 Default 0 Reserve
23 Default 0 Reserve
24 Default 0 Reserve
25 Default 0 Reserve
26 Default 0 Reserve
27 Detfault 0 Reserve
28 Default 0 Reserve
29 Default 0 Reserve
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The following settings can be triggered by the relevant UPDATE oplions:

TR <~ Update 1
TR --> Update 2
Single bit error Update 5
Short time interruption Update 6
Delete bit error Update 7

Update 1 and Update 2 are only possibie if Trigger = U FRAME or Trigger =
U CLOCK, Update 5 isonly possibleifSingle bit error = 0N,

Hesult structure short time interruption (NT) (line code 4B3T)

Command: RESULT? [0]1]

Type of measurement | Continucus measurement

Type of measured Numerical single values + ASCI string
values

Number of bytes 422

Results format see below "Detailed results format®
Conformance test No commenis

Detalled results format

Element Description Value
0 Byte = Conformity of the measurement
1 Byte = Trace line is updated = 1 updated
2 Byte = Currently set ppm value
3 Byte = Interruption time in ms if mode of measu-
rement Short Time Interruption has been se-
lected
4 Byte = Information on availability of measured
values see table:
5 Byte = Reserve 2
6 Byte = Reserve 3
7 Byte = Reserve 4
8 Byte = Reserve 5
9 Byte = Reserve 6
10 Byte = Reserve 7
11 Byte = Reserve 8
12 Byte = Reserve 8
13 Byte = Reserve 10
14,15 Word = RDS-Counter
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{Continued}

Element Description Value
16,17 Word = Reserve 11

18 ... 21 Real = Result measured time

22..25 Real = Result bit error ASIC24 U side

26 ...29 Real = Result error rate ASIC24 U side

30...33 Real = Result bit error ASIC24 S side

34..37 Real = Result error rate ASIC24 S side

38 ... 437 Byte = ASCH texi for trace line
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ISLN-U-Analyzer K1404

9.4.3.10

Short time interruption (LT) {line code 4B3T)

Command: MEASURE [A], [B],ICI>[17,121,...

No. Description Comments

A 0=LT mode

B 1 = Functional tests

C 1 = Measurement SHORT TIME
INTERRUPTION

1 Load:
0: Off 0: Basic setling
1 Normal
2: Not used
3: External

2 Load current {in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0

3 Power feeding voltage (in steps of ¥ volf) Only effective if par. no.
Range: 40...480 {10...120 V} A=1

4 Termination:
O 135Q 1: Basic setting
1: 150 Q

5 S0 interface:
0: Off 0: Basic setting
1; Active

6 Control;
0: Activation downstream
1: Activation upstream 1. Basic setting
2: Activation Loop 3 2 to 3 only effective if
3 Single pulses par.no5=0

7 Connection to device under test:
0: Direct 0: Basic setting
1: Atienuation
2: External line
3: External line with power feeding

8 Trigger,
0: No trigger
1 U frame 1: Basic setting
2: U clock
3 CIC
4; Interruption

g interruption time
20: 20ms 20: Basic setting
30: 30 ms
40: 40 ms
etc.
250. 250ms

9-80

C73000-B6076-C173




FOLIN-U-ANBYLZEN I 4U4

PO CORRTON GRETRLIUEHE Ul NSy

{Continued)
No. Description Comments
10 Data control:
0. B1+B2 Rx internal / Tx internal
1: B1+B2 Rx external / Tx internal
2: B1+B2 Rx internal / Tx external
3: B1+B2 Rx external / Tx external
4. B1 Rx internat / Tx internal 4: Basic setting
5: B1 Rx external / Tx internal
6: B1 Rx internal / Tx external Rx internal: internal
7B Rx external / Tx external analysis of data coming
8: B2 Rx internal / Tx internal from U.
9. B2 Rx external / Tx internal Rx external: transmit
10 B2 Rx internal / Tx external data coming from U to
11: B2 Rx external / Tx externat socket for external
12: MON+B* Rx exiernal analysis.
13: MON Rx external Tx internal: fransmit
14:B* Rx external data generated inter-
nally to U.
Tx external: transmit
external data fo U.
11 PN pattern:
0: 2°-1 2: Basic setting
1 21
2 2" -1
3 2° .1
4: Duration 0
5: Duration 1
12 Error:
0: No error 0: Basic setting
1: 10°
2 10°
3 10°
4; 10°
5: 107
13 Bit error measurement;
o Off 0: Basic setting
1: On 1 only effective if par.
no.5=0
14 Default 0
15 Default 0
15 Default 0
17 Default 0
18 Default 0
19 Default 0
20 Detault 0
21 Default 0

C73000-B8076-C173
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(Continued)

No. Description Comments
22 Default 0 Reserve
23 Default 0 Reserve
24 Default 0 Reserve
25 Default 0 Reserve

The following settings can be triggered by the relevantUpDATE options:

TR <-- Update 1
TR —--> Update 2
Single bit error Update 5
Short time interruption Update 6
Delete bilit error Update 7

Update 1 andUpdate 2 are only possible if Trigger = U FRAME or Trigger =

U CLOCE,

Update 3 is conly possible if Trigger = Interruption, Update 5is

only possible if Single bit error = ON.

@ The result structure is identical o the one at the NT {see above) but with the
foliowing exceptions:

Etement | Description Value
5 Byte = Bit structure overhead bits

el XD X T X T X T aet Tust Jusr2 [dea | LSB
6 Byte = Bit structure overhead bits

MSE | usr3 | febe | usrd | usrb | usre | usri | uoa | aib | LSB
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9.4.3.11 Short time interruption (NT) {line code UP0)
Command: MEASURE [A}, [B], [CI>[1],[21....,[29]

No. Description Comments
A 0 = NT mode
B 1 = Functional tests

C 1 = Measurement SHORT TIME
INTERRUPTION

1 Power:
03 Ot 0: Basic setting
1. Normal
2 Normal with RL
3 External

2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0

3 Power feeding voltage (in steps of ¥ volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=

4 Termination:
o 100 Q 0: Basic setling

5 S0-Interface:
O Not active (off) 0: Basic setting
1: active (TE function)

6 Conirol:

Activation downstream
Activation upstream
Activation Loop 1
Activation Loop 2
Continuous pulses 4: Basic setting
Single pulses
Deactivate
Deactivate + Activate

NOURELY O

Default 0 Reserve

Connection to device under test:
o Direct 0: Basic setting
1: External line

2 External line with power feeding

9 Clock:
0: Internal 0: Basic setting
1: External (2.048MHz)
2 External (1.538MHz)
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(Continued)
No. DPescription Comments
10 Trigger:
o No trigger
1: U frame 1: Basic setting
2. U clock
3 CiC
4: Interruption
11 Interruption time
20 20ms 20: Basic setting
30: 30 ms
40; 40 ms
etc.
250: 250ms
12 Data control:
0: Bt+B2 Rx intemal / Tx internal sondy effective if
1: B1+B2 Rx external / Tx internal spar.n0.5=0
2: B1+B2 Rx internal / Tx external .
3: B1+B2 Rx external / Tx external .
4: B1 Rx internal / Tx iptemai 4: Basic setting
5:B1 Rx axternal / Tx internal
6: B1 Rx internal / Tx external Ry internal® internal
7: B1 Rx gxtemal /Tx‘@xtemal analysis of data coming
8: B2 Rx internal / Tx internal from U.
9. B2 Rx gxtemal / Tx internal Rx external transmit
10 B2 Rx internal / Tx external data coming from U to
11: B2 Rx external / Tx external socket for external
12: MON+B*  Rx external analysis.
:2 g’?N gi 2§:gg; Tx internal: transmit
' data generated inter-
15: B1+B2 Transparent nally to U.
Tx external: transmit
external data fo U.
13 PN pattern:
0: 21 0: Basic setting
1: 2% - 1
2 271
3 2% . 1
4; Duration 0
5; Duration 1
14 Error:
0: No error 0: Basic setting
1: 10°
2: 107
3: 10°
4 10°
5: 107
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(Continued)
No. Description Comments
15 Bit error measurement;
0 Off (: Basic setting
1: On
16 Default 0
17 Default 0
18 Default 0
19 Default 0
20 Default 0
21 Default 0
22 Default 0
23 Default 0
24 Default 0
25 Default 0
26 Default 0
27 Default 0 Reserve
28 Default 0 Reserve
29 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

TR <-— Update 1
TR -~-> Update 2
Single bit error Update 5
Short time interruption Update 6
Delete bift errox Update 7

Update 1 and Update 2 are only possible if Trigger = U FRAME Or Trigger =
I CLOCK; Update 5 isonly possible if Single bit error = ON.
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Result structure short time interruption {N1) (line code UPQ)

Command: RESULT? [0]1]

Type of measurement | Continuous measurement

Type of measured Numerical single values + ASCII string
values

Number of bytes 422

Resuits format see below "Detailed results format"
Conformance test No comments

Detailed results format

Element Description Value
0 Byte = Conformity of the measurement
1 Byte = Trace line is updated = 1 updated
2 Byie = Currently set ppm value
3 Byte = Interruption time in ms if mode of measu-
rement Short Time interruption has been se-
lected
4 Byte = Information on availability of measured
values see table:
5 Byte = Reserve 2
6 Byte = Reserve 3
7 Byte = Reserve 4
8 Byte = Reserve 5
9 Byte = Reserve 8
10 Byte = Reserve 7
11 Byte = Reserve 8
12 Byte = Reserve 8
13 Byte = Reserve 10
14,15 Word = RDS - Counter
16,17 Word = Reserve 11
18 ... 21 Real = Result measured time
22..25 Real = Result bit error ASIC24 U side
Element Description Value
26 ... 29 Real = Result error rate ASIC24 U side
30..33 Real = Resuli bit error ASIC24 S side
34..37 Real = Result error rate ASIC24 S side
38 ... 437 Byte = ASCI text for trace line
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9.4.3.12

Command: MEASURE [A], [B], [Cl=[11,121,...,

Short time interruption (LT) (line code UP0)

(253

No.

Description

Comments

A

0 = LT mode

B

1 = Functional tests

o

1 = Measurement SHORT TIME
INTERRUPTION

Power:;

O Off

1: Normal

2: Normal with RL
3: External

0: Basic setting

Load current (in steps of 1 mA)
Range: 0...100 {0...100 mA)

Only effective if par. no.
A=0

Power feeding voltage (in steps of 4 volt)
Range: 40...480 {10...120 V)

Oniy effective i par. no.
A=1

Termination:
0: 100

0: Basic setting

80 interface:
0: Off
1: Active

0: Basic setting

Corntrol:

O Activation downstream
Activation upstream
Activation Loop 3
Single puises
Continuous pulses

1: Basic setting
2 to 4 only effective if
par.no.5 =0

Connection to device under test:
: Direct
: External line

1
2
3
4:
0
1
2 External line with power feeding

0: Basic setfling

Trigger:

0 No trigger
1 U frame

2: U clock

3 CiC

4: Interruption

1: Basic setting

Interruption time
20: 20ms
30: 30 ms
40: 40 ms
aic.

250; 250ms

20: Basic setting

C73000-B6076-C173
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{Continued)
No. Description Comments
10 Data control:
0: B1+B2 Rx internal / Tx intemal
1: B1+B2 Rx external / Tx internat
2: B1+B2 Rx internal / Tx externat
3: B1+B2 Rx external / Tx external
4: B1 Rx internal / Tx internal 4: Basic setting
5: B1 Rx external / Tx internal
6: B1 Rx internal / Tx external Rx internal: internal
7. Bi1 Rx external / Tx external analysis of data coming
8: B2 Rx internal / Tx internai from U.
9. B2 Rx external / Tx internal Rx exiernal; transmit
10 B2 Rx internat / Tx external data coming from U to
11: B2 Rx external / Tx external socket for external
12: MON+B* Rx external analysis.
13: MON Rx external Tx internal; fransmit
14:8* Rx external data generated inter-
15: B1+B2 Transparent nally to U,
Tx external; transmit
external data to U
11 PN pattern:
O 2% -1
1: 2% -1
2: 2" -1 2: Basic setting
3 2° -1
4: Duration 0
5: Duration 1
12 Error:
O No error 0 Basic setting
1: 10°
2: 107
3 10°
4: 10°
5: 107
13 Bit error measurement:
O Off 0: Basic setting
1 On 1: Onty effective if par.
no.5=0
14 8 Byte Reserve |l Reserve
19 Default 0 Reserve
20 Default 0 Reserve
21 Default 0 Reserve
22 Default 0 Reserve
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Remote control operation ot K1404

The following settings can be triggered by the relevant UPDATE options:

TR < Update 1
TR --> Update 2
Single bit error Update 5
Short time interruption Update &
Delete bit error Update 7

Update 1 and Update 2 are only possible f Trigger = U FRAME; Update 3 is
only possible if Trigger = Interruption, Update & is only possible ff Single
bit error =ON.

@ The result structure is idenfical 1o the one at the NT {see above).

C730006-B6078-C173

9-89




Femote control operation of K1404
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8.4.3.13

Command: MEASURE

Clock accuracy (NT) {line code 2B1Q)
(al, [B], [CI1=117, (2], ..., [

No. Description Comments
A 1 = NT mode
B 1 = Functional tests
C 2 = Measurement CLOCK ACCURACY
1 Power:
O Off 0: Basic setting
1: Normal
2 Normal with BL
3 External
2 Load current {in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of ¥ volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=1
4 Termination:
o 135 Q 0: Basic setting
1 150 Q
5 Transmission clock:
O Off 0: Basic setting
1 DUT sends single puises
2 DUT sends U signal
3 Insertion ioss 3 only effective if par.
no.t=0
9 Clock:
O Internal O: Basic setling
10 Trigger:
o No trigger 0: Basic setting
1: U frame
2: U clock
11 Detfauli 0 Reserve
12 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

Update 3

Update 4
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Result structure

Command: RESULT? {0 1]

Type of measurement

Continuous measurement

Type of measured

Numerical single values + ASCII string

vailes
Number of bytes 422
Results format see below "Detailed results format”
Conformance test No comment
Detailed results format
Element Description Value
0 Byte = Reserve
1 Byte = Reserve
2 Byte = ppm-Wert (internal)
3 Byte = Reserve
4 Byte = Reserve
5 Byte = Reserve
6 Byte = Reserve
7 Byte = ppm-value
{only valid, i transmission clock = single pulses)
8...437 Byte = Heserve

C73000-B6076-C173
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PSUN-U-Analyzer Ki4u4

9.4.3.14

Clock accuracy (LT) {{ine code 2B1GQ})

Command: MEASURE [A], [B], [Cl>[1]),[2). ..., (12]
No. Description Comments
A 0= LT mode
B 1 = Functional tests
C 2 = Measurement CLOCK ACCURACY
1 Load:
o Off 0: Basic setling
1: Normal
2 Not used
3 External
2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 {0...100 mA) A=0
3 Power feeding voltage (in steps of ' volt) Only effective if par. no.
Range: 40...480 {(10...120 V) A=
4 Termination:
O: 135 Q 0: Basic setting
1: 150 €2
5 Transmission clock:
0 Off 0; Basic sefting
1 DUT sends single pulses
2: DUT sends U signals
9 Clock:
O Internal 0: Basic setting
10 Trigger:
o No trigger 0: Basic setting
1 U frame
2 U clock
11 Default 0 Reserve
12 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

foaw-

Update 23

f ——>

Update 4
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ISDN-U-Analyzer K1444

8.4.3.15

Clock accuracy (NT) (line code 4B3T)

Command, MEASURE [Al, (B}, [CI>[11,([2],...,11%]
No. Description Comments
A 1 = NT mode
B 1 = Functional tests
C 2 = Measurement CLOCK ACCURACY
1 lLoad:
0 Off 0: Basic setting
1: Normal
2 Not used
3: External
2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of % volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=
4 Termination:
0: 135 Q 0: Basic setting
1: 150 @
5 Transmission clock:
0 Off 0: Basic setting
1: DUT sends single pulses
2; DUT sends U signals
9 Clock:
0: internal 0: Basic setting
10 Trigger:
0: No trigger 0: Basic setting
1 U frame
2: U clock
11 Default 0 Reserve
12 Default 0 Reserve

The following settings can be triggered by the relevant JPDATE options:

£ o<—-

Update 3

f —->

Update 4
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Result structure

Command: RESULT? [0]1]

Type of measurement | Continuous measurement

Type of measured Numerical single values + ASCII string
values

Number of bytes 422

Resuits format see below "Detailed results format"
Conformance test No comment

Detailed results format

Element Description Value
0 Byte = Reserve
1 Byte = Reserve
2 Byte = ppm value (internal}
3 Byte = Reserve
4 Byte = Reserve
5 Byle = Reserve
6 Byte = Reserve
7 Byte = ppm value
{only valid, if transmission clock = single pulses)
8 .. 437 Byte = Reserve
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9.4.3.16

Clock accuracy (L.T) (line code 4B3T)

Command: MEASURE [A], [B], [CI>[1], (2], ...,{12]
No. Description Comments
A 0=LT mode
B 1 = Functional tesis
C 2 = Measurement CLOCK ACCURACY
1 Load:
o Off 0: Basic setting
1: Normal
2: Not used
3: External
2 Load current (in steps of 1 mA) Only effective if par. no.
Range: 0...100 {0...100 mA) A=0
3 Power feeding voltage (in steps of 1% volt) Only effective if par. no.
Range: 40...480 (10...120 V) A=1
4 Termination:
0: 135 Q 0: Basic setting
1: 150 Q
5 Transmission clock:
o Off 0: Basic setting
1: DUT sends single pulses
2 DUT sends U sighals
9 Clock;
o: Internal 0: Basic seiting
1 External (2,048MHz)
2 External (1,536MHz)
10 Trigger:
O No trigger 0: Basic setling
1: U frame
2 U clock
11 Default 0 Reserve
12 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

Update 3

Update 4

The result structure is identical 1o the one at the NT (see above).

C73000-B6076-C173

9-85




MEemote CONTrol OPeranon Oor nid4u4
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9.4.3.17

Clock accuracy (NT) (line code 4B37)

Command: MEASURE

(&1, [BT], [C1=(2], {2), ..., [12]

No.

Description

Comments

1= NT mode

1 = Functional tests

2 = Measurement CLOCK ACCURACY

O |lwr

Power:

0 Off

1; Normal

2: Normal with RL
3 External

0: Basic sefting

Load current (in steps of 1 mA)
Range: 0...100 (0...100 mA)

Oniy effective if par. no.
A=0

FPower feeding voltage (in steps of 4 voit)
Range: 40...480 (10...120 V)

Only effective if par. no.
A=

Termination:
0 100 @

0: Basic setting

Transmission ¢lock:

o Off

1: DUT sends single pulses
P DUT sends U signals

0: Basic setting

Clock:
0: Internal

0: Basic setting

10

Trigger:

04 No trigger
1: U frame
2: U clock

0: Basic setting

11

Default 0

Reserve

12

Default 0

Reserve

The following settings can be triggered by the relevant UPDATE options;

f «<--

Update 3

£ o>

i

Update 4
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Hemote control operalion of K1404

Resuit structure

Command: RESULT? [0]1]

Type of measurement ! Continuous measurement

Type of measured Numerical single values + ASCH string
vaiues
Number of bytes 422

Resuits format

see below "Detailed resuits format"

Conformance test No comment

Detaited results format

Description

Value

Byte = Reserve

Byte = Heserve

Byte = ppm value {internal)

Byte = Reserve

Byte = Reserve

Byte = Reserve

Byte = Reserve

Byte = ppm value
{only valid, it transmission clock = single pulses)

Element
0
1
2
3
4
5
6
7
8 ... 437

Byte = Reserve

C73000-B6076-C173
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ISLIN-U-Analyzer K14U4

9.4.3.18

Clock acceuracy (LT) (line code UP0)

Command: MEASURE [AT, [BI, [CI=111,02]....,[12]
No. Description Comments
A 0 = LT mode
B 1 = Functional tests
C 2 = Measurement CLOCK ACCURACY
1 Load:
0 Oft 0: Basic setting
1: Normal
2: Not used
3 External
2 { oad current (in steps of 1 MA) Only effective if par. no.
Range: 0...100 (0...100 mA) A=0
3 Power feeding voltage (in steps of s volt} Only effective if par. no.
Range: 40...480 (10...120 V) A=
4 Termination:
0 100Q 0: Basic setting
5 Transmission clock:
0: Oft 0: Basic setting
1 DUT sends single pulses
2: DUT sends U signals
9 Clock:
O internal 0: Basic seffing
10 Trigger:
O No trigger 0: Basic setting
1: U frame
2: U clock
11 Pefault 0 Reserve
12 Default 0 Reserve

The following settings can be triggered by the relevant UPDATE options:

Update 3

#hy

Update 4

[E The resulf structureis identical to the one at the NT (see above).
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9.4.4

8.4.4.1

Jitter measurements

Type of measurement Mode Interface
Jitter atthe NT 2B10Q  4B3T
atthe LT

Jitter measurements can be performed on the NT. The jitter measurements are

combined in measurement group 3 (cf. parameter B}.

Jitter measurement on NT

Command: MEASURE [A], [B],[CI>[17,(2],...

(137

No. Description

Comments

A 1 = Measurement on NT

B 3 = Jitter measurement

C 0 = JITTER MEASUREMENT

1 Load/Power:
0. Off

1; Normal

2. Not used
3 External

2 Load current (in steps of mA)
Range 0...100{0...100) mA

3 Power feeding voltage (in steps of 1/4V)
Range: 40...480 (10...120 V)

4 Jitter generator
0: Off
1 On

5 Signal source

0. S0

1. U

2: Clock 80 kHz
3: Clock 120 kHz
4: Clock 256 kHz
5: Clock 512 kHz

5 Frequency analysis range
0: 2 Hz - 20 kHz (63 lines)
1: 10 Hz - 200 Hz (20 lines)

7 Evatuation Fu
<1 Hz
5 Hz

10 Hz
15 Hz
30 Hz
50 Hz
80 Hz

NodREONMQ

110 Hz

Fu > Fo not permitted

ANSI = 80Hz

C73000-B6076-C173
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{Continued)

No. Description Commentis

8 Evaluation Fo Fo < Fu not permitted
0: 40 Hz
1: 270 Hz
2: 350 Mz
3 600 Hz
4: 1 kHz
5: 3 kHz
6: 10 kHz
7 20 kHz
8: 40 kHz

9 Measurement Only effective if par.
0: Absolute jitter no.d =1
1; Relative jitter

10 Measuring range
0:0to 0.1 WU
1: 010 0.05 Ul

11 Jitter frequency range: Only effective if par.
0: 0,1...200 Hz no.4 =1
1: 200 Hz...20 KHz

12 Jitter frequency: Only effective if par.
1: 0.1 Hz no.4 =1
2: 0.2 Hz
10: 1 Hz Resolution 0,1 Hz
100: 10 Hz Range: 1...200 000
1000: 100 Hz {0.1Hz.....20 kHz)
1999: 199.9 Mz for parameter 11 = 1;
10000: 1000 Hz 1...2000
100000 10000 Mz for parameter 11 = 0;
etc. 2000...200 000

13 Jitter deviation Only effective if par.

1: 0,002/0,001
2: 0,004/0,002
etc.

19: 0,038/0,019
20: 0,040/0,020
21:0,042/--
ate.
199:0,398/--
200:0,400/--

no4 =1

depending on parameter
08

Parameter 8 = 0; Jitter
Deviat.: 1...200
Resolution 0.002 with 80
KHz clock

Jitter Deviat. = Jitter
Deviat. * 2:1000

Parameter 11 = 1,
Jitter Deviat.: 1...20
Resolution 0,001 with
320 KHz clock

Jitter Deviat. = Jitter
Deviat. * 1:1000

9-100

C73000-B6076-C173




1SIIMN-U-ANalyZer K404 HEMOIE COMHrGh UPersnun ol no4ud

Result structure

Commeand: RESULT? [0]1]

Type of measurement Continuous measurement

Structure of measured values Individual structure
(Internal format code 3)

Number of bytés {for meas. values} 620

Number of measured values see structure

Farmat / description (BYTE 0) Y4 = RESERVE

Format / description {(BYTE 1) Yo _ RESERVE

Format / deseription (BYTE 2} Y3 = RESERVE

Format / description (BYTE 3) Y4 - RESERVE

Format / description (BYTE 4..7) Y5 (REAL) = Ul (ss} measured value

Format / description (BYTE 8..11) Yg (REAL) = Ul (rms) measured value

Fermat / description (BYTE 12..15) Y- (REAL) = Ul (ss-peak-hold) measured
value

Format / description (BYTE 16..275) max 63 (REAL) BAR measured values
{for Result only)

Format / description (BYTE 276..xxx) xxx BYTE = currently without description

Conformance test No
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9.4.4.2 Jitter measurement on LT

Command: MEASURE (A], IB1, [C1>[1]1,1021,...,113]

No. Description Comments

0 = Measurement on LT

3 = Jitter measurement

0 = JITTER MEASUREMENT

0@l >

Load/Power:

0; Off

1; Normal

2: Normal (Reserve)
3: Exiernal

2 L.oad current (in steps of mA)
Range 0...100{0...160) mA

3 Power feeding voltage (in steps of 1/4V)
Range; 40...480 (10...120 V)

4 Jitter generator The jitter generator is
o Off always switched off for
LT measurements

5 Signal source

0 U

1: 80

: Clock 80KHz

: Ciock 256KHz
. Ci

2
3
4: Clock 512KHz
F

reguency anatysis range
0: 2Hz - 20kHz (63 lines)
1: 10Hz - 200Hz (20 lines)

7 Evaluation Fu Fu > Fonot permitted
<1 Hz
5 Mz

10 Hz
15 Mz
30 Hz
50 Mz ANSI = 80Hz
80 Hz

110 Hz

vatuation Fo Fo < Funot permitted
40 Hz

270 Hz
350 Hz
600 Hz
1 kHz

3 kHz

10 kHz
20 kHz
40 kHz

e
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{Continued)
No. Description Comments
9 Default O
10 Measuring range
0: 010 0.1 Ui
1: 010 0.05 Ul
11 Default O
12 Default 0
13 Default 0

The result structure is identical to the one at the NT {see above).
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9.5

Event and status registers

The device is equipped with special registers which can be polled by the user to de-
tect operating errors (e.g. entering an incorrect command), device status (e.g. de-
vice is in status STOP) and any exceeding of iimit values {e.g. exceeding tolerance
limits).

The folllowing three event registers inform the user about events which have oc-
curred in the device since the last poll of the registers:

- Event Status Register: ESR
- Event Register A: ERA
- Event Register B: ERB

Example: An incorrect command sets a fixed bit for "Command Error” in the Event
Status Register. This bit remains set even if the correct commands are subsequently
entered. Only when the Event Status Register is polled the bit for *Command Error"
will be reset.

An enable register is assigned to each of the event registers,

- Event Status Register ESR: Event Status Enable ESE
-~ Ewvent Register A ERA: Event Register A Enable ERAE
- Event Regisier B ERB: Event Register B Enable ERBE

A service request (SRQ) for an event which has occurred can be selectively dis-
abled or enabled using the enable registers ESE, ERAE, ERBE and ERCE.

Service request

Example: The setvice request (SRQ) addresses the control computer to output cer-
tain information on status or events in the device. For this purpose, there is a joint li-
ne {(SRQ) on the IEC bus which can be activated by any connected device.

The following command will #ustrate how a service request (SRQ) takes place. A
service request SRQ is to be friggered by entering an incorrect command. A pre-
condition is that bit 5 is set in the Event Status Enable Register. The Event Status
Register is to have value 0. If an incorrect command is received, the device sets bit
5 (Command Errory CME in the event staus register.

As a result, a logical AND operation is created between the Event and the Enable
Register which yields the value 32. Since this value does not equal 0, the sum bit
(Event Summary Bit, ESB) of the Event Status Registers is set. This sum bit will be
entered at the appropriate place in a status byte.

The status byte aiso has an enable register (Service Request Enable Register,
SRE). For the example described, bit 5 {enable ESB) of the SRE register must be
set. The status byie and the SRE register will be ANDed and the resulting sum bit
with value 1 will be entered in the status byie itself at position 6 (RQS). The device
then triggers a service request {SRQ) via the 1EC interface. Service requests from
the event registers ERA, ERB and ERC are generated in the same way.

Processing a service request (SRQ)

if the SRQ line of the IEC bus switches to ‘LOW’, the IEC bus controller runs a
"Serial poll", i.e. the value of the status byte of the device reguesting the SRQ is
read. The RQS bit of the status byte indicates that this device has activated the
SRQ. This device re-enables the SRQ line of the IEC bus by means of the "Serial
poll™.

9-104
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The sum bits in the status byte can help to detect which events coutd have triggered
the SRQ. In the present example, the sum bit EXB is set, upon which the appro-
priate event status register is polled to determine which event has occurred. The poll
yields value 32, which means that the bit for "Command Error" has been set. Polling
the Event Status Register will automaticaity erase this bit.

A new sum bit is created. It receives value 0 and is entered in the status byte. Thisin
turn leads to the updating of the sum byte (RQS) which is also reset. If several sum
bits are set in the status byte, the events can be processed consecutively in the sa-
me way

IEC standard commands: event and status registers

Set Event Status Enable Register *ESE
Read Event Status Enable Register *ESE?
Read Event Status Register *ESR?
Set Paralle! Poll Enable Register *DRE
Read Parallel Poll Enable Register *PRE?
Set Service Reguest Enable Register *SRE
Read Service Request Enable Register *SRE?
Read Status byle *STR?
Read Parallel Poll Bit *IST?
Set operation complete flag *OPC
Read operation complete flag *QPC?
Set Event Enable Register A ERAE
Read Event Enable Hegister A ERAE?
Read Event Register A ERA?
Set Event Enable Register B ERBE
Read Event Enable Register B ERBE?
Read Event Register B ERRB?
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9.5.1

Status byte (STB) with enable register (SRE)

MSB LSB
0 RQS ESR MAV ERA ERB ERC 0
D7 D6 D5 D4 D3 D2 DA Do
RQGS: Requested Service

ESR; Sum bit of the Event Status Registers

MAV: Sum bit of the Ouiput Message Queue (Message Available)

ERA; Sum bit of the (device-dependent) Event Registers A

ERE: Sum bit of the (device-dependent) Event Registers B

Polling status byte:
Command *STB? or IEC bus message sequence for "Serial Poll"

The status byte consists of the RAS bit {D6), the ESR sum bit {D5), the MAV bit
(Message Available, D4} and the two sum bits ERA (D3), ERB (D2} and ERC (D1).
Each individual bit describes the status of a ragister or of the cutput buffer.

The sum bits of the three event registers ESR, ERA, ERB and ERC have the logical
value 1 if the result of their AND operation with the corresponding enabie register is
other than 0. In contrast, the MAV bit is set if 2 message is available in the output
buffer of the device.

Each one of the sum bits D1-D5 can trigger an SRQ as long as the corresponding
bit is set in the Enable Register. If at least one bit in the status bylte or in the corre-
sponding enable register SRE changes its value from logical 0 to logical 1, the AND
operation is carried out on the two registers and an SRQ is triggered if the event is
not equal to 0. This means that the RQS bit is set in the status byte and the SRQ §-
ne of the IEC bus is activated.
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9.5.2

Reguest:

Response:

Setting command: *SRE n
{n= 0 and 255), decimal equivalent of the SRQ enable mask with
the following coding:

*SRE?

Service request enable register (SRE)

MSB LSB

0 0 C d e f 0 0

D7 De D5 D4 b3 D2 B Do

c allows SRQ if Event Status Register <> ¢ and enabling of the corresponding enable bits.

d allows 8RQ if there is a message ( output queue not empty )

e allows SRQ if device-dependent Event Register A<>0 and enabling by the correspending enable
hits

f allows SRQ if device-dependent Event Register B<>0 and enabling by the corresponding enable
bits

bit=1: corresponding SRG enabled

bit=0: correspending SHQ disabied

X

random

Bit 8 will register 0 independently of the vaiue sel.

>n {n=0 and 255}, decimal equivalent of the SRQ enable mask

C73000-B6076-C173
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9.5.3

Event status register (ESR) with enable register (ESE)

Event status register

MSB LSB

0 0 CME EXE 0 QYE 0 OPC

D7 D6 D5 D4 D3 D2 D1 B8]

CME: Command Error
Unknown command, syntax error, exceeding of the standard limit values of numerical para-
meters etc.

EXE: Execution Errar
Exceeding of command-specific parameter limits, incompatibility of a command or parame-
ter with the current operating status etc.

QYE: Query Error
The bit is set if the device is addressed as Talker' and no message is ready in the output
gueue.

QPG Ogperation Complete
Information bit - is set after one or several sent commands have been carried out by the
device. This is oniy effective if the command "*0OPC’ was added to the command{s}.

Request; *ESR?

Response; >n (n= 0 and 255}, decimal equivalent of the event status regi-

sters

Event status enable register

The assignment of the event status enable register is similar to that of the event
status register. The bits DO, D1, D3 and D6 are irrelevant.

Requast:

*ESE?

Response: >n {n= 0 and 255), decimal equivalent of enable mask

Setting command: *ESE n

{n= 0 and 255), decimai equivalent of enable mask
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9.5.4

Event register A (ERA) with enable register (ERAE)

Event register A

MSB 188

0 0 0 d o 0 0 0

D7 D6 D5 D4 D3 D2 D Do

d: Trace data available

Request: ERA?

Response: >n {n= 0 and 255), decimal equivalent of the event registers A

Event register A enable (ERAE)
Reguest: ERAE?
Response: >n (n= 0 and 255), decimal equivalent of enable mask A

Setting command: ERAE n
{n= 0 and 255) , decimal eguivalent of enable mask A
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9.5.5

Event register B (ERB) with enable register (ERBE)

Event register B

MSB LSB

0 0 0 d 0 0 0 0

D7 D6 b5 D4 D3 D2 D1 Do

d: Status available

Request: ERB?

Response: >n (n= 0 and 255}, decimal equivalent of event register B

Event register B enable (ERBE)
Reguest: ERBE?
Response: >n (n= 0 and 255), decimal equivalent of enable mask B

Setting command: ERBE n
{n= 0 and 255), decimat equivalent of enable mask B
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9.5.6

Parallel poll

When operating with the |IEC interface, the device can be polled with the so-called
‘naratiel poll'. As response, a bit is placed on a specific line of the IEC data bus. The
vajue of this bit indicates whether one of the bits in the status bylte is other than 0.
However, the status byte is connected with an enable mask prior to this (PRE, Par-
alie! Enable} by an AND operation.

MSB LSB

0 rev ESR MAV ERA ERB 0 h

D7 D6 (BE5] D4 D3 D2 D1 DO

sV sets parallel poll request bit, if device status has requested service

ESR: sets parallel poll request bit, if Event Status Register <> G

MAV: sets parallel poli request bit, if Output Message Queue not empty (Message Available)
ERA: sets parallel poll request bit, if Event Register A <> 0

ERB: sets parallel poll request bit, if Event Register B <> 0

Request; *PRE?

>n (n= 0 and 255), decimal equivalent of enable mask
Setting command: *PRE n

(n= 0 and 255}, decimal equivalent of enable mask
The command: *EGTT

may be polled in the form of 2 message as to whether the parallel request bit has
been set.

Response: O Parallet request bit not set
1. Parallel-request bit is set
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10 Appendix

On the following pages the technical data are listed. Subsequent to this you will be
informed on how you can set-up the RS232 printer interface. Furthermore, there are
notes on general care and maintenance as well as a service offer in this chapter.
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10.1 Technical data

The technicat data of the individual modules are listed below the data for the electri-
cal measurements,

10.1.1 General data

Signal outputs and signal inputs

U Interface Connection via two black safety sockets
{4 mm) at the front panel
Configurable for measurements on the NT

Protective earth conductor Connection via a green/yellow safety socket
{4 mm) at the front panel

Channel B input Connection via BNC sockets at the front panel
Channel B output Connection via BNC sockets at the front panel
Clock signal output Connection via BNC sockets at the front panel
Frame clock signal output Connection via BNC sockets at the front panel
Artificial line Connection via two 2-pin TF
Remote supply Internally suppiied and configurable
Power feeding voltage

Voltage range Adjustable from 10 V to 120 V in steps of 0.25 V
l.oad current Max. 60 mA shori-circuit proof

Current range Current Emiting adjustable
Interfaces IEC 825/IEEE 488 (24-pin}

V.24 (25-pin) (suitable for graphics)
as well as driver for [BM / EPSON
compatibie graphics printer or PC

Auxiliary supply

Mains connection Proteciion class 1 (protective earth)

Line voltage Adjustable for 115V or 230 V
Nominal range 115V /230V 15 % to +10 %

Line frequency
Nominal range 50Hz+5%,60Hz+5%
Limit range for operation 47 10 63 Hz

Power consumgtion Approx. 80 VA without options
: Approx. 120 VA with options

Protective measures in accordance with DIN VDE 0411
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10.1.2 Environmental conditions

Ambient temperature

Reference value 23°C+1°C
Nominal range 5t040°C

Limit range for storage

and transportation -20 10 +60 °C
Relative humidity

Reference range at 23 °C 451075 %

Nominal range 20 to 80 % (without condensation)
Absolute humidity < 25 g/mS

Limit range of operation 10 to 90 % (without condensation)
Absolute humidity < 30 g/m3

Atmospheric pressure

Reference value 101.3 kPa (1013 mbar)
Nominal range 70.010 106.0 kPa

{700 to 1080 mbar)
Limit range of operation 53.3 t0 106.0 kPa

(533 to 1060 mbar)
Radio irterference suppression According fo assignment 1046/1984

Dimensions (w x h x d) 343 mm x191 mm x 540 mm
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10.1.3

Electrical measurements

Measurement of return loss

Measured value display

Erequency range
Freguency resolution
Freguency setting accuracy
Measuring bandwidth
Measuring range
Tolerance system
Reerence impedance

Measuring error

Characteristic of return loss
dependent on frequency

1 kHz to 200 kHz

1Hz

0.5 Hz+£2ppm

25 Hz and 2 kHz freely selectable
0dBto35dB

Fade-in as per ANSI T6801 and ETSI TM 3.
150 @ and 135 Q

In the range of 5 kiHz to 200 kHz and

ar=10dBtoc 25dB +0.5dB
In the range of 1 kHz to 200 kHz and
ar=0dBto35dB +15dB/-05dB

Measurement of longifudinal unbalance

Measured value display

Freguency range
Frequency resolution
Freguency sefting accuracy
Measuring bandwidth
Measuring range
Tolerance system
Reference impedance

Measuring error

Characteristic of longitudinal unbatance
dependent on frequency

0.5 kHz to 200 kHz

1Hz

£0.5Hz £ 2 ppm

25 Hz and 2 kHz freely selectable
20dBto 70 dB

Fade-in as per ANSI T801 and ETSI TM 3.
150 Q@ and 135 Q

In the range of 2 kHz to 50 kHz and

g =20 dB 10 55dB +0.5dB
In the range of 2 kHz 1o 50 kHz and
ag=55dBto70dB +1.5dB
In the range of 0.5 kHz 1o 200 kHz and
ag=20dB1to55dB +1.5dB
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Measurement of longitudinal output voltage

Measured value dispiay

Frequency range
Frequency resolution
Frequency setting accuracy
Measuring range
Tolerance system
Reference impedance

Measuring error

Characteristic of Longitudinal Output Voltage

dependent on frequency
2.5 kHz to 300 kHz

1 Hz

+05Hz £2ppm

-40 dBV to -90 dBV
Fade-in as per ANSI T601
150 Q2 and 135 Q

In the range of 2.5 to 170 kHz and
ag| = -40 to -50dBV + 0.5 dBV
In"the range of 170 to 300 kHz and
ag| =-50to 80dBV + 1.0dBV

{Averaging in accordance with ETSI and ANSI guidelines)

Measurement of power spectrat density

Measured value display

Frequency range
Frequency resolution
Frequency setting accuracy
Measuring bandwidth

Level measuring range
Level resoiution

Tolerance system
Reference impedance
Measuring accuracy

Communication time

Measurement of total power

Measured value display
Freguency range

Level measuring range
lLevel resolution
Reference impedance

Measurement accuracy

Characteristic of measured level
dependent on frequency

25 kHzto 1 MHz

1Hz

+0.5Hz =2 ppm

2 kHz

-20 dBm/Hz to -86 dBm/Hz
0.1dB

Fade-in as per ANSI T601
150 Q@ and 135 @

1dB

220 ms/measurement

Numeric

100 Mz 10 80 kHz
10 dBm to 15 dBm
0.1dB

150 Q and 135 Q
0.5dB

C73000-B6076-C173
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Measurement of noise voltage

Frequency range

Frequency resolution
Frequency setting accuracy
Measuring bandwidth
Voltage measuring range
Resolution

Tolerance system
Reference impedance

Measuring error

internal noise voltage

200 Hzto 2.5 kHz
2.5 kHz to 540 kHz
500 kHz to 1 MHz

1Hz

+ 0.5 Hz = 2 ppm

25 Hz/2kHz

0 MV to 10 mVgg

0.01 mVv

Fade-in

150 Q and 135 Q

In the range of 200 Hz to 1 MHz and 1.0 mV to
10mv 5 % of measured valug = 6.1 mV

In the range of 25 kHz 10 35 kHz = 500 w1V
In the range of 0.5 kHz to 1 MHz = 100 pV
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10.1.4

Power feeding tests

Measurement of power consumption NT

Measured value display

Measurement duration
Measuring ranges:
Voltage

Current

Line resistor

Error limits:

Voltage setting accuracy

Continuous numerical display of currerd, voltage
and power values

Urdimited

10Vio 120V

a}0... 50mA
10 mA

2 mA
500uA

a) Off (79 Q)
by 600G

c) 10000

d) 1400Q

by O.
)0 ...
d) 0.

0.7 % relative to upper range value 120 V

Voltage measuring accuracy {load internal}

if feeding current < 25mA
if feeding current = 50mA

Voltage measuring accuracy
{Load exiernal)

Current measuring accuracy

Line resistor accuracy

Measurement start-up tesis
Measured value dispiay
Measurement duration
Measuring ranges:

Vaoltage

Current

Line resistor

0.9 % relative to upper range value 120V
1.1 % relative to upper range value 120V

0.7 % relative to upper range value 120V

1.5 % relative to upper range value

2.5 % for current measuring range &) - ¢} and line
resistor b) -d}. 79 Q@ % 10 Q for current measuring
range a) -¢) and line resistor a}. In the case of cur-
rent measuring range d), the line resistor is in-
creased by 240 Q.

Graphical output of current
500ms, 1,2, 4and8s, 165,328, 64 s

10Vio 120V
)0 ... 100 mA
)0 ... 50 mA
) . 10mA
1O ... 2mA
) 500 uA
a) Off (13
b} 8000

c) 10002
d} 14000

[T N o <
OO0 OO
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Error limits:
Voltage setting accuracy 0.7 % relative {0 upper range value 120 V

Current measuring accuracy 1.5 % relative to upper range value

Line resistor accuracy
2.5 % for current measuring range a) - ¢) and line
resistor b} -d). 13Q = 1.5Q for current measuring
range a) -c) and line resistor a}. In the case of cur-
rent measuring range d), the line resistor is in-
creased by 2400Q.

Measurement of power condition LT

Measured value dispiay Continuous numerical display of current,
voltage and power values

Measurement duration Uniimited
Measuring ranges:
l.oad current 0.5mA 1o 100mA

Error limits:
Load current sefting accuracy if
maximum load current is set from:

a) 50mA to 100mA 2% reiative to upper range value 100mA
b) 10mA to 50 mA 2% reiative to upper range value 50mA
c) 0.5mA to 10mA 2% retative to upper range value 10mA

Current measuring accuracy if
maximum load current is set from:

a) B0mA to 100mA 1.5% relative to upper range value 100mA
b) 10mA to 50mA 1.5% relative to upper range value 50mA
c) 0.5mA to 10mA 1.5% relative to upper range value 10mA
Current measuring accuracy

it load current = 25mA 0.9% relative to upper range value 120V

if load current = 50mA 1.1% relative to upper range vatue 120V

if load current = 100mA

a) T, 5°C-30°C 1.3% relative to upper range value 120V
b) T,:30°C - 40°C 1.5% relative to upper range value 120V
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10.1.5

Functional tests

Measurement of frequency shifting

Master freqguency 15.36 MHz

Activation
Deactivation
Test loops
Lines

Measurement outputs
SCOPE 1 and SCOPE 2

TRIG, output

Bit error measurement

Generator

Receiver

Clock rates
internal disturbances

External disturbances

Trigger signals

Clock accuracy

Changeable in steps of 1 ppm
in the range of +127 ppm to -128 ppm

Measurement of duration of layer 1 setup
Measurement of duration of layer1 decay

Switching of loops 1 {in the LT)
Switching of loops 2 and 3 (in the NT)

Atftenuation selectable 0/ 15 dB (device-internal)
L ooping-through of an external line or artificial line
(EXTERNAL LINE sockets)

Coaxial / 50 @

Connection options for an oscilloscope ar

a transient recorder,

For aobservation of the layer 1 signal before and
after selectabie attenuation or before and

after the artificial line.

Output level 20 dB +/- 0,2 dB lower than the
layer 1 signal

Trigger ocutput with frame clock
for the synchronization of an oscilloscope or
a transient recorder.

Quasi random sequences according to 0.151:
271, 21, 2V-1, 2°1.

Duration 0 / Duration 1,

Error display 10° to 107 and

single bit error.

External coupling of a user signal
via B - IN socket.

Bit error counter to 2%,
Duration 0 recognition.

External analysis of the signal
received via B - OUT socket.

64 kBit/s and 128 kBit/s
Selectabie attenuation

Looping-through of an externat line or artificial
line (EXTERNAL LINE sockeis)

Frame clock
The frame clock can be shifted continuously.
Ci trigger signal

15.36 MHz +/- tppm

C73000-B6076-C173
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Measurement of short time interruption

Short time interruptions
Interruption time

Activation
Deactivation
Test loops
Lines

Measurement outputs
SCOPE 1 and SCOPE 2

TRIG. output

Bit error measurement

Generator

Receiver

Clock rates
Internal disturbances

External disturbances

Trigger signals:

Clock accuracy:

A seaguence of 10 short-term interruptions
adjustable in steps ¢f 1 ms
in the range of 10 ms o 255 ms.

Measurement of duration of tayer 1 setup
Measurement of duration of layer 1 decay

Switching of loops 1 (in the LT)
Switching of loops 2 and 3 (in the NT)

Attenuation selectable 0/ 15 dB (device-intermal)
Looping-through of an externatl line or artificial line
{(EXTERNAL LINE sockets)

Coaxial / 50 Q@

Connection options for an oscilloscope or

a transient recorder

for observation of the layer 1 signal before and
after selectable aftenuation or before and

after the artificial line.

Output level 20 dB +/- 0,2 dB lower than the
layer 1 signal

Trigger ouiput with frame clock,
for the synchronization of an oscilloscope or
a transient recorder.

Quasi random sequences according to O.151:
2%.1, 2.1, 2"-1, 2°1.

Duration 0/ Duration 1,

Error display 10° 10 107 and

single bit error.

External coupling of a user signal
via B - IN socket.

Bit error counter to 2%,
Duration 0 recognition.

External analysis of the signal
received via B - OUT socket.

64 kBit/s and 128 kBit/s
Selectable attenuation

Looping-through of an external line or artificial
line (EXTERNAL LINE socket)

Frame clock
The frame clock can be shifted continuously.
Cl trigger signal

15.36 MHz +/- 1ppm

10-10C
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10.1.6 Jitter

Jitter generator
Jitter frequency
Frequency range |
Erequency range I
Intrinsic error
Jitter amplitude

Frequency range |

Frequency range il

Jitter frequency response
Frequency range |

Frequency |l

Clock output
Qutput impedance
Signal level

Clock frequency

0.1 Hz to 200 Hz, adjustable in steps of 0.1-Hz
200 Hz to 20 kHz, adiustabie in steps of 0.1-Hz

AFF < 1x1074
Sinusocidal

0.002 Ulgg to 0.4 Ulgg,
adjustable in steps of 0.002 Ulgg
Error if 200 Hz: 1% of measured value

0.001 Ulgg to 0.02 Ulgg,
adjustabie in steps of 0.001 Ulgg
Error if 200 Hz : 1% of measured value

Relative to jitter amplitude for 200 Hz
up 10 200 Hz: 1% = 0.002 Uligg

up to 10 kHz: 1% = 0.001 Ulgg
up 1o 20 kHz: 2% = 0.001 Ulgg

BNC socket

<48
4V<U<xbVatRaz75Q
15.36 MHz

C73000-B6076-C173
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Jitter meter
Evaluation |
Result display |

Measuring range |

Measuring range 1l

Resolution of display

Bandwidth limitation

Evaluation li
Result display
Frequency range |

Frequency range Il

Repeat rate

Ulgg,, Ulgg-Max and Ulgg numeric

010 0.1 Ulgg or. 010 0.07 Ulgg
Error of disptayed jitter at
200 Hz jitter frequency: 1%*0.003uigg

0 to 0.05 Ulgg or 0 to 0.03Ul o
Error of the displayed jitter
at 200 Hz jitter frequency: 1%=0.002Ulgg

0.001 Ulgg or 0.001 Ul gff

Selectable for i and fax

HP: 3dB limit frequency;

fenin: < 1,5,10,15,30,50,80,110 Hz
Attenuation in the limit range:

20 dB / decade

TP: 3dB-limit frequency;

fmax: 270,350,600Hz; 1,3,10,20,40kHz
Attenuation in the fimit range:

20 dB / decade

Spectrat contents of the jitter signal (graphic)

2Hz <f<20kHz

Partiai range a up to 50 Hz with 2 Hz grid

Partiai range b up to 1 kHz with 50 Hz grid
Partial range ¢ up to 20 kHz with 1 kHz grid

10 Hz g £ 200 Hz to 200 Hz with 10 Hz grid

ca. 1.5s

10-12
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Signal input

for jitter meter via basic device K1404, jitter box or external signal source

input voltage Ugg=2 V an 500

input socket BNC

Clock input

for jitter meter and jitter generator via basic device K1404 or external signal source
Input voltage Ugg=4V

Reference clock 15.36 MHz

input socket BNC

Jitter demodutator output

for jitter analysis via external measuring devices

Output socket BNC
Output impedance <4 Q
Signal voltage Measuring range K1404:
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10.1.7

IEC interface
Interface functions
SH1,AH1, 76, L4, TEOQ, LEO, SR 1, RLO,DC 1, PP 1, DT 1,C0

Multiline interface messages
MLA, MTA, OTA, SPD, SPE, UNL, DCL, SDC, PPC, GET, PPU

Single-line interface messages
ATN, NDAC, NRFD, DAV, IFC, SRQ, EOI

Multifine device messages
DAB, 8T8, EOS, NUL, PPR

Data transmission

ISO-7-bit code or binary transmission according to DIN IEC 625, IEEE 488 with lis-
tener and talker functions

10-14
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10.2 Set-up of V.24 printer interface

The connections can be established using so-called V.24/RS 232 adapter boards
which are available at specialist shops.

When connecting a printer via a Centronics interface it is necessary o switch a se-
rial-parallet converter and a 25-pin D-Sub socket with a 36-pin Centronics plug be-
tween the device and the printer. These converters often already allow for switching
over between DATA TERMINAL EQUIPMENT and DATA COMMUNICATION
EQUIPMENT so that changes in the pin assignments {as described below) are not

required.
V.24 (K1404) Printer connegtion
4| Poectgound ___Protect gound (1
2 RD 0 2
i e
Sy om0 e R'D 3
4 CTS RT 4
mw_H( mmmmm —
5 RYS ~_r 5
6 DR DR §
T GND o] 7
o e e o Onily these lines are necessary
for the connection of the device
and the printer!
Fig. 10.1: Configuration of connection a of the V24 interface (K'1404 printer)

The serial interface of the K1404 operates to the following specifications:

Baud rate 9600

Data bits 8
Stop bit 1
Parity Even

Configuration DTE
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If a printer is connected which does not serve the CTS line at pin 4 of the serial in-
terface, the CTS and RTS lines {pin 4 and 5 of the serial interface) can be isclated
and pin 4 and 6 of the serial interface can be connected with each other at the

K1404 device.
V.24 {(K1404) Printer connection
1] Protect. ground | . _Protect ground 11
3 /R™D D 2
PR Tl
A L e RD 3
4 CTS RTS 4
1
5 RTS cTs 5
|
6 | pR_ DSR 6
20 DSR DTR 20
7 GND GND 7
LT - Oniy these lines are necessary
for the connection of the device
and the printer!
Fig. 10.2: Configuration of connection b of the V.24 interface (K1404 printer)
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Connect K1404 with a 9-pin serial interface of a PC as follows:

V.24 (K1404) PC connection

ST, Rx

Og/ \ o

Ol 3. Tx Bx 2.1.°

o N Tx 3 1.0

S cTS o

2 g oot
O DTR fo) i

2 e GND 5 y
o

(a3

e

o0

&0
!

2

I

Fig. 10.3: Configuration of connection of the V.24 interface (K1404 8-pin PC serial port)

With a 25-pin serial interface, the following connections appiy:

V.24 (K1404) PC connaction
1 Rx Tx N
o0 / ~2_lon
O )
OC 3 Tx Bx .3 OO
o o
OO.::__I br %
o o
og] DTR 50
o7 GND .50
o o
o2 ©5
o} o
o o
o} o
o )
o} o
o o
o o
on 59
~ e

Fig. 10.4: Configuration of connection of the V.24 interface (K1404 25-pin PC serial port}
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10.3

General Care and Maintenance

Please observe the following maintenance instructions:

Prior to cleaning the K1404, switch off the device and disconnect the mains plug.

All moduies contain electrostatically sensitive components. Please obseive the
necessary safety instructions and ESD protection regulations

A
A.A

A dry cloth is sufficient for cleaning the housing surface of K1404. In the event of
substantial dirt accumulation, the external parts of the device, the touch screen
and the keys can be cleaned using a cloth soaked in isopropancl. Do not use
scouring powder nor plastic-solvent cleaning detergents. Cleaning the touch-
screen and its border with solvent or abrasive cleaning detergents can lead to
malfunction. No fluids may enter the interior of K1404.

Only a service technician is permitted {o clean the housing interior.

Only awthorized personnel is permitted to perform repairs on K1404. Unauthor-
ized opening and improper repairs may cause severe hazards o the user.
Please note our service offer below.

Warning!

When operating electrical devices cerfain patis of these devices are inevita-
bly under hazardous voltage. Improper handling of these devices may
therefore cause death or severe bodily injuries as well as damage o the
equipment.

10-18
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10.3.1

Service offer

Siemens Karlsruhe, ANL A425 KRK offers factory servicing for the ISDN-U-Analyzer
K1404 which ensures that the device is regularly serviced and carefully tested.

This service includes in detail:

*  Cleaning the analyzer

* Checking the general functioning of the eguipment

» Adjusting and re-setling the specified equipment parameters

« Upgrading the customer equipment HW / SW to current status supplied

+ Exitended test according to new equipment final test

Recommended service infervals: one service per year.

Extension of the service by inclusion of additional device HW/SW by mutual agree-
ment.

Necessary repairs are carried out immediately upon notification. If the device war-
ranty has expired, the accumulated spare parts and repairing costs wili be billed
separately.

@ if you send your K1404 to your Siemens service department for repairs,
please attach the filled-in returned goods accompanying note. It ensures
prompt handling of your reguest. You find this note in the brachure titled
"Before you start".
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