6 Appendix

Technical data for the electrical characteristics can be found on the next few pages.
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6.1 Technical data
6.1.1 Electrical characteristics

Impedance

General data for transmitter:

Signal shape Sinusoidal
Frequency range 2 kHz to 1 MHz
Frequency resolution 1 Hz

Frequency setting accuracy 2 Hz
Transmitted signal amplitude  Ujps = 100 mV to 300 mV

Transmit level accuracy + 5 % of measured value

Output impedance <20 Q

General data for receiver:

Frequency range 2 kHzto 1 MHz

Level resolution 12 bits

Receiver bandwidth <25 Hz

Output/input impedance:

Measured value indication Level of impedance in curve form as a function of
frequency

Frequency setting range a) 2kHzto 1 MHz

b) 2 kHz to 40 kHz
¢) 10 kHz to 200 kHz
d) 50 kHz to 1 MHz

Measuring range 100 Q to 5 kQ

Measuring error < 5 % of measured value for 2 kHz =< f < 300 kHz
< 7 % of measured value for f > 300 kHz

Tolerance system Fade-in as per CCITT 1.430
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impedance of the active transmitier

Measured value display

i Measuring range

Measuring error

\ Unbalance
i General data

\ Transmitted signal amplitude
Measured value display
Frequency setting range

Measuring range

Insertion loss

Intrinsic unbalance
Measuring error

Tolerance system

Measured value display

Measuring range

Measuring error

073000!‘-860?8-066

Internal impedance of the active transmitter when
transmitting binary "0".

15Q1t025Q
28

700 mV to 1000 mV
otherwise as for impedance measurement

Unbalance attenuation in curve form dependent on
frequency

a) 2kHzto1 MHz
b) 80 kHz to 1 MHz

38 dBto 78 dB

2 kHz to 106 kHz ag = 0.2 dB +0.1 dB
106 kHz to 1 MHz ag = 0.4 dB +0.3 dB

Up to 300 kHz > 74 dB, otherwise declining at
20 dB/dec

* 0.5dB of the measured value plus the intrinsic
unbalance error

Fade-in as per CCITT 1.430

Transmitted signal pulse symmetry

a) numerical indication of the area unbalance
b) amplitude unbalance of the
ist and 2nd double pulses

0%to+10%

a)Area =25 %
b) Amplitude « 2 %



Transmitted signal pulse shape

Measured value display Graphic display of pulse shape dependent on time
Input impedances a) 5.6Q +0.16 Q

b) 50 Q +05Q

¢) 400 Q +40

Measuring range, single pulse a) -30 mV to +210 mV at 5.6Q
b) -75 mV to +825 mV at 508
)

-75 mV to 4+2025 mV at 4009

Measuring range, double pulse a) -225 mV to +225 mV at 5.6
b) -825 mV to +825 mV at 50Q

c) -2025 mVto +2025 mV at 400Q
Measuring error a) +15mV

b) + 15 mV

c) +20mV
Level resolution 11 bits plus sign
Time resolution Double pulse = 3 = Ul « 256 = 0.01 Ul =62.5 ns

Single pulse = 2 = Ul + 256 = 0.008 Ul = 41.7 ns

Peak current

Measured value display Numerical display of peak current value

Transmitted frequency 96 kHz, sinusoidal
Transmitted amplitude Upp=24V [+0 % /-4%]
Measuring range 0.1 mAto 1 mA

Measuring error + 30uA for i = 600 uA

+ 5 % of the measured value for i > 600 pA
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Jitter (digital measuring mode in electrical characteristics menu)
Measured value display

Transmitted pattern

Resolution
Resolution of display
Measuring range

Measuring error

Clock accuracy
Measured value display
Measuring range
Measuring error

Measuring period

Frame delay

Measured value display

Transmitted pattern

Measuring range
Resolution
Resolution of display

Measuring error

Numerical display of jitter amplitude

a) Binary "0"
b) Binary "1"

c) Alternating pattern "1"/*0AAhex", each in 40

frames
d) PN pattern 29-1
e) PN pattern 211-1
f) PN pattern 213-1
g) PN pattern 215-1
h) PN pattern 217-1
i) PN pattern 219-1
0.004 Ul = 0.4 % Ul
In steps of 0.4% Ul
Oto 0.5 Ul =50 % UI

a) TE 0.4 % Ul

b)NT  0.4% Ul + 2% Ul [self jitter]

Numerical display of frequency deviation

-200 ppm to +200 ppm
< 10 ppm
15,58

Storing and numerical display of the min. and max.

frame delay of a TE as well as continuous

measured value output

a) Binary "0"
b) Binary "1"

c) Alternating pattern "1"/"0AAhex", each in 40

frames
d) PN pattern 29-1
e) PN pattern 211-4
f) PN pattern 2131
) PN pattern 2151
h) PN pattern 217-1
i) PN pattern 219-1

+1Ul=+100 % Ul
0.004 Ul = 0.4 % UI
In steps of 0.4% UI

0.006 Ul = 0.6 % Ul
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K1403
Features

o Certified
Conformance
Tester for

Layer of
ISDN §,

Interface

e Measurements
on TE and NT
in Accordance
with ITU-T

e Testing of
Functional
and
Procedural
Characteristics

e Transmission
Parameters
and Power
Feeding
Measurements

e Trace
Analysis of
the TTCN
Tests

TE: Binary Organisation of Frame TEST INFO FRES

Figure 1. Presentation of
result for blnary ********* ok ok ok Kk kK kK
organization of frame | = . = N

measurement. | Giusevsie  eneieasen

INFO 3 2y =1

FEEDING
BIN. ORG. OF Bl+ B2 NORMAL
FRAHE 48.8 U

']hktron/ix ISDN SgAnalyzer K1403

HEASUREMENT CHANHEL POLER
CTE?

TIFF-Hardcopy Tosl V5.0 (<) Tektroniz Berlin GmbH

The K1403 ISDN S, Analyzer is a test set for
measurements on the S, bus. It is compact and equally

suited for use in development and test departments as
well as by maintenance personnel.

The K1403 is used to perform functional and procedural
tests on TEs and NTs in order to verify that equipment
conforms to ITU-T 1.430. The K1403 is able to measure
the receiver sensitivity by bit error testing on TEs and
NTs.

The K1403 provides all the test facilities defined in the
guidelines ITU-T 1.430, ETS 300 012, CTS-2, NET3,
and TBRs. Its modular design is expandable and
adaptable to special measuring tasks. It combines all the
modules, signals, auxiliary signals, and analyzers
required for performing the measuring tasks into one



compact instrument.

Measurement mode Item under
test

TE NT
Measuring the transmission parameters
Receiver sensitivity X X
Receiver input delay X
Measuring the functional characteristics
Basic interconnection tests X
Binary organization of frame
Interframe time fill
D-echo channel response
D-channel access control
Activation/deactivation
Timer tests
Frame alignment procedure
Multiframing procedure

Idle channel code on the B-
channel

PR XK R ) X XX

Measuring the power conditions

i

Power consumption

Output power X

=

Current/transient
measurement

Current/time measurement
Power-up tests
Power-on/switchover tests

XX
=

Power interruption

Overload tests in restricted X
mode

Requirements on NTs of type X
HaH

Load variation tests X
Options

Transmission measurements X X
S, bus simulator X X

Jitter X X
measurement/generation

Transmission Measurement Option

This option is used to expand the transmission
measurement capability of the K1403. The electrical
tests described in ITU-T 1.430 and ETS 300 012 can
thus be performed in their entirety.



Figure 2. Presentation of
results for pulse shape
measurement.

Design and Mode of Operation

This option comprises three plug-in modules, Analog 1,
Analog 2, and Jitter.

The Analog 1 Module is used to perform the impedance
and balance measurement modes. It incorporates a
synthesizer with high spurious signal suppression for
generating the required sinusoidal signals in the range
2 kHz to 1 MHz under crystal control. The receiver
operates selectively. The bandwidth is <25 Hz and
realized with a mechanical filter. The control panel
allows the test modules to be coupled to the item under
test. The control panel incorporates a relay switching
panel as well as all the reference test items and
instrument transformers.

Further analog measurements can be performed using
the Analog 2 Module which incorporates the functions
of a digital storage oscilloscope, a high-frequency
counter, as well as various test pattern generators and
detectors.

The plug-in jitter module accommodates two functional
blocks. One of these blocks contains a phase jitter meter
which evaluates the jitter in peak or RMS terms and
displays the frequency components in spectral form.
The other block generates jitter with an adjustable
amplitude and frequency.

- PROcEssTNg | T
v EEY1.033 U C L UEBRoE o ot

R58%
pos.
o8

158%

----- FILTER
5 HHZ
OFF

190%

LOAD
Sex

488 0
ax

S -
58% | /_A
1083 __f / —
is8x - _ el ]
BB 11508 e s f__ SE— FOWUER
AT P — oRNAL

R r—) 2.6 5.7 7.8 psie.d 130 42.8 Y
']hktmn/ix ISDN Sﬁhmﬂyzgr K1403 TIFF-Hardeopy Tool 5.0 (c) Tektronix Berlin GmbH
Measurement mode Item under
test
TE NT

Measuring the transmission parameters
Impedance X X
Impedance for active X X
transmitter
Unbalance X X
Transmit signal pulse X
balance
Transmit signal pulse X X
shape

Peak current X X



Frame delay X

>~

Clock accuracy
Jitter X X

S, Bus Simulator Option

To measure the layer 1 characteristics of the terminal
equipment (TE) or network terminations (NT) the
international recommendation ITU-T 1.430 calls for the
use of an artificial line to simulate the "worst case"
behavior of a line taking into account simulated TE
loads, terminating resistors associated with the
installation, and noise on the line.

Using the S, bus simulator as an option in the K1403
ISDN S, Analyzer, it is possible to check the

functionality of the terminal equipment and network
terminations taking into account the transmission
medium without having to connect an additional unit.

Design and Mode of Operation

The S, bus simulator option comprises a number of

cascaded modules, each simulating 50 m of cable. All
the modules are of identical design and comprise a
balanced network of closely toleranced passive
components. This arrangement precisely simulates the
attenuation, delay, and characteristic impedance of a
cable over the frequency range from DC to 1 MHz. In
addition to the line modules, the simulator incorporates
a noise generator providing sinusoidal noise in
accordance with ITU-T 1.430. External noise signals can
be injected via a BNC jack.



OO N artificial line NSNS NN NSNS

Cable characteristics:

C =120 nF/km E—
NT a = 6 dB (total attenuation) = —

L =700 m... 1000 m (depends on the the attenuation) ===

Configuration 1: point-to-point

AN LI h\\\\\\\\\\w.

Cable characteristics: S I I I
C =120 nF/km """-:;-f,“; ERt T I I Tty | ——
tr=2us {rnund trip delay unloaded) |* TE, 1 TR~ TR

L =100 m ... 150 m (depends on tr) DICTE B IERESTERCY I CEACR SN

Configuration 2: short passive bus

S S e L\\\\\\\\\\\I-.

Cable characteristics: [ |

Ca = 120 nF/km; CB = 30 nF/km |20 20 e 2000 0 .,'.‘.f»-’.?“__':.'_-':,
NT IUT-] tr = 2 us (round trip delay unloaded) |- TE4.:] |- TE:2."] = > TE-7::
L=100 m ... 250 m (depends on tr) p.ooro-00e] [Foofelnd [Raese e

Configuration 3a/b: short passive bus

—{m]

T Cable characteristics:
NT L=0m

Configuration 4: ideal test configuration

Fixed bus configurations as per ITU-T 1.430
a) Configuration 1: Point-to-point, high-capacitance cable
System loss =6 dB, L 750 m
b) Configuration 2: Short passive bus, high capacitance cable
Propacation delay = 2 ms, L 150 m, IUT with 7 TEs at end of line
c) Configuration 3a: Short passive bus, high-capacitance cable
Propagation delay = 2 ms, L 150 m, IUT at NT, 7 TEs at end of line
d) Configuration 3b): Short passive bus, low-capacitance cable
Propagation delay = 2 ms, L 150 m, IUT at NT, 7 TEs at end of line
e) Configuration 4: Ideal
The line and TEs are switched off

Figure 3. Possible S bus configurations.

The S, bus simulator is operated directly via the menu

of the K1403. The touch screen is used to select the
various bus configurations, noise injection circuits,



Figure 4.

terminating resistors and TE dummy loads before the
actual measurement is performed.

PC Remote Control Software Option

i Define meas. sequence [noname) [X]

Meas. definitions: 1 Test sequence:

V50121 x|  Filter & Name

V50-12.10 |:I ¥50-12.2

V50-12.11 : -  Date v60-12.3

V50-12.12 [ Lomme: 5

V50-12.13 1ER3

V50-12.14 = @ AUX

V50-12.15

VE0-12.16

V501217 L pelete

V50-12.18

V50-12.19 sequence

V50-12.2

V50-12.20

V50-12.21

V50-12.22

V50-12.23 Cancel

V50-12.24 hd

Add. i Test suite: Modify | |

Test A output impedance when transmitting a binary one in state F3. normal power at 42 ﬂ
=]

The PC remote control software permits convenient
setting and control of the K1403 via the GPIB interface.
Measurement and sequence settings can be stored for
automating the tests.

This inexpensive "plug and go" Microsoft Windows
program allows measurement results to be exported to
other Windows applications for further processing.

Functionality

This package allows the user to set all relevant
parameters for the TE measurement modes available on
the K1403. Generated measurement settings can be
saved, copied, and deleted after being named. The
selection group "measurement settings" is subdivided
into:

e Measurement settings as per CTS-2 or TBR3.
Appropriate software libraries with the defined
initial instrument settings are included in the
package

e User-specific measurement settings. There are no
restrictions on presetting user-specific

measurements within the scope allowed by the
K1403

The measurement modes at the TE are subdivided into
the following measuring groups:

e Electrical characteristics
Power conditions
Functional tests

Jitter measurements

Bus simulation

The software package allows the user to edit test
sequences. The objects of the test sequences are the
measurement settings. Generated test sequences can be



Figure 5.

saved, copied, and deleted after being named.

Depending on whether the "Tests as per CTS-2 or
TBR3" or "General user-specific tests" function is
selected, all measurement definitions are available for
selection from one group or the other.

In addition to the name, it is possible to select the date
and references to standards in order to facilitate
searching for specific entries. A filter function allows
the number of measurement definitions to be narrowed
down, e.g., by entering partial qualifications to the
search. The test sequence is assembled in a separate list
in the form of measurement definitions.

Trace Analyzer Software Option

TTCN Trace Analyzer V5.01 ﬂi
Tektronix Berlin GmbH - Receive Trace from K1483 Version 5.81
NT$ISDNJ._P»9_F <P PARAMETERS

KISISDNL_MISC_SendIX —<P>
KISISDNL_MISC_SendIX —<P> Com port : 2
RT$ISDN1J|ISG_SBndIN -<P>

KIS ISDNL_Pre. —£P3 Baud : 9?6088
KISISDNL_Pre eJB =<P>
NT%ISDNL_PxE_lM <P Bits : 8

EFBA F?F5 F6BD F63F F6BA F61E F621 F624 F627 Stophits = 2
F62A F630 F633 P6§2 Pﬂ15 FAi8 F67E
F681 F6B4 F6B FA18 F68D F693 F696 Parity : OFF
F699 FAlS Fnlﬂ FS?C FGRZ F6AS F6CB
F7in F71D F728 F723 F729 P?ZC F7F8 F?FB F?FE Filename : TIMER.DAT
F861 F813 F816 F819 F81C EFB

EFC3 EFER EFED EFF@ EFF3 EFF6 EFF9 0808 US.A1 DRECEIUI NG

Press 0O to stop rveceiving

WARNING: If recording is abhorted prior to the reception of the versioncode
- the last received trace cannot be selected for analysis ?

>> 397.136 KB free <<

After a functional test has been performed, the result is
displayed on the K1403 as P for "passed", F for "failed",
or I for "inconclusive". The Trace Analyzer Software
presents the cause of the result in TTCN syntax.

Functionality

The commands from the K1403 and the response of the
item under test are recorded in the K1403 during the
functional tests. After the measurement, the data is
transmitted via the V.24 interface to the PC with the aid
of the trace analyzer software.

The main menu contains three windows. The data
collected by the K1403 are presented on the left-hand
side in hex format giving preamble tests. The name of
the preamble test is followed by an entry for the relevant
result (P/F). Displayed on the right is the parameter
menu for the V.24 data transmission. Further menu
options are set in the lower window, e.g., writing the
receive data to a file.

The received hexadecimal data from the K1403 is
compiled into a tree diagram.

The analysis menu also contains three windows. The
left-hand window displays the data in TTCN syntax.
The actual path being used is made visible by being
displayed in a different color and identified by a vertical
bar at the edge of the screen. This eases investigation in
the event of a fault. The right-hand side shows the



preamble tests. The lower window contains further
menu settings such as help or print menus.

Figure 6 . TTCN data ,E TTCN Trace Analyzer ¥5.01 n

. Tektronix Berlin GmbH - K1483 Trace Rnalysis Uersion 5.61
anaIYSIS. Table = PRE_F1 Sub-Table = NO 1.1.1.1.1
| | Lp! POWER_PS PS_OFF TI_F4_TIF4info2
IF PC_PS
START THOAC
L1 tInfo_B
EUENTLIST
OTHERWISE
FTIMEOUT TNOAC
UER (P>
L?Info_@ -PRE_F1
GOTO L1
IF_NOT PC PS
Lp!POWER_LP LP_OFF
START THOAC
2 LtInfo @
4t Hove in tables. Hain menu. Print menu.
3 Moue hetween tables. Help on trace analysis. ESC Previous menu.
2> 386.968 KB free <<

Either the TTCN table currently under investigation or a
result indication showing the cause of the P/F/I verdict
can be printed out.
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