TICS International Ltd
T I CS

Unit 7, Derby Road Industrial Estate, Hounslow, Middx. TW3 3UH, U.K.
. Tel : +44 (0)20 8572 5599, Fax : 44 (0)20 8538 1899 E-mail : sales@tics.co.uk
www.tics.co.uk

PCM MEASURING INSTRUMENTS

DIGITAL TRANSMISSION ANALYZER
ME520B

T hHz to 150 MH2. 1 kHz 1o 1770 MMz (with Cplion 02)
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The ME5208 1s usec to measure error rate and jitter of PCM signals Features
with clock frequencies ranging from 1 kHz to 150 MHz (in which 1st to
4tk order PCM hierarchy and 10 CH system are included).

11 1s possible 10 measure error rate and jitter smultaneously. Measured
data are indicated on a digital display and analyzed at the same time.
The analysis results. in combination with tme/date. are printed out by
an internal printer. thus, continuous measurement for long periods is
possibie.

The MES208B 1s best surted for development and maintenance of radio
PCM wired PCM, optical fiber systems or other digitai communication
systems

Its transmitter and recerver are housed In separate cabinets. making end-
to-end measurement possible. The transmitter generates M-sequence
pseudorandom pattern signals and jitter modulated signals that are close
10 actual transmitted signals. The recewver receives signals from the sys-
tem under measurement and detects error and the amount of jitter
Furthermore, the ME 5208 can perform error analysis in accordance with
the CCITT Rec. G.821. so the ME520B 1s indispensable for evaluation
of international communication circuits

® Conforms to CCITT Recommendations
® Simultaneous measurement of error and Jitter
® End-to-end measurement
® A varety of test patterns enabile testing digital systems including PCM
transmission over cables, radio and optical fiber hnks
CMI pattern . 4 outputs
Bipolar pattern 4 outputs
AM!. HDB3 code
Unipolar pattern : 4 outputs
Ciock 2 outputs
® Measuring pattern
Pseudorandom  2'0-1.2%5.1 2251 pys
Word pattern Programmable 16 bits or 2 x 8 bits word
® Error addition
Bit or code errors with 1072, 1074 10-% or 10~ error rate or sin-
gle error can be added to the sending pattern
® Zero substiiution
The sequence can be disabled lor 8 to 120 clock periods
® Code error measurement Is possible for actual hne in service

Specifications
¢ Transmitter
tmernal clock Bt rate 704, 2048. 8448 34368. 68736. 139264 kbit/s
Accuracy *2ppm. *5 ppm/0° to 50°C
£ Frequency 1 kHz 10 150 MHz. (Option 02. up 1o 170 MHz)
c;n Amplitude 0.3 10 3Vp-p. 1 kHz 10 1 MHz (rectangular). >1 MHz (Sine or rectangular)
Externa! clock
impedance Nominai 75 @, unbalanced
Duty cycle 50%0
Numbers 2 separate buffered outputs, common phase
Polarity CLOCK or TUOCK, selectable
:a TTL High state 2.5V, low state 0.5V
3 | Level ECL ECL level
S SET Amplitude 110 2V, offset 010 2V
© Format Square wave, 50% *10% duty cycle on internal clock
Impedance 75 Q. unbalanced

Conlinued on nexi page



FCM MEASURING INSTRUMENTS

PRBS (Pseudorandom binary sequence) 2101, 215-1, 281
g Freely programmabie digital word, adjustable length 1 to 16 bits
z Word Two 8-bit words, any possible setting
a (Can be changed over by an external control signal)
Zero substitution Sequence can be disabled for 8 to 120 of clock perods. in multiples of 8 clock penods.
-3 10-4 10-5 -8
3 Error addition Error rate 10-3, 10-4, 10-% and 10~5, selectable
a Single error 1 error is produced for each depression of key
) Impedance Nominal 680 Q. unbalanced to -52V
S External error input
Frequency OC to one-fourth of the clock trequency
Bit rate 1 kbit/s to 150 Mbit/s, 1 kbit/s to 170 Mbit/s (Option 02)
[oiV]] Ampiitude 1 £0.1 Vpp
Numbers 4 separate buffered outputs, common phase
Bit rate 1 kbit/s to 150 Mbit/s, (Option 02: up to 170 MHz)
TTL, ECL. SET, selectable
= Level [TTL, high state ©2.5 V. low state ©0.5 V ]
? Unipolar (RZ. NRZ) SET. ampitude 1 to 2V, offset 0 to £2V
2 RZ duty cycle 50% * 10% on internal clock
3 i NRZ width 100% =+ 5%
3 Numbers 4 separate buitered outputs, each delayed 4 bis
8it rate 1 <ow/s to 50 Mbit/s
Format AMI, HDB3
Bipolar iRZ)
Amplitude 2.37 *0.237 VIO £0.237V or 1.0 *0.1V/0 £0.1 V. selectable
Numbers 4 separate buffered outputs. each delayed 4 bits
Function Timing jtter can be added to the clock and data output signals by applying an external modulation
source
- Frequency DC to 5% or 2.5% of bit rate (see Fig. 1 and Table 1)
3
E Input Sensttivity 10 Utp-pV (5 Hz)
3 § Impedance Nominal 75 Q. unbalanced to ground
> = 1 outout Display 10.10 Ulp-p. max.
Jitter reference Level ECL
clock outout Impedance Nominal low unbalanced to ground
PRBS 1 puise/sequence
= 2 10 16 oits word 1 pulse/2 sequences
53 length
c & | Patern
33 1 bit word length 1 puise/d bits
I
= 2 x B-bit word 1 pulsessequence
i length

GP-18 interface

Meets IEEE Standard 488-1978

Ambient temoerature. rated range of use

0° to 50°C

Power

AC 90 t0 138 V or AC 180 to 275 V. 50/60 Hz. approx 200 VA

Dimensions ang weight

132 5H x 426W x 3510 mm, approx. 11 kg

Jitter frequency

Fig. 1 Generated Jitter Amplitude vs. Jitter Frequency

Table 1 Jitter frequency
carT
Ulo-p /“ ¢ CCITT Rec. 0.171 MES5208
o 4 — Ve Zgrener Bit rate ty f, f ty x iy

- e
2 N irequency (fx) fkb/s) {H2) (kHZ) 1kH2) {kH2) {kHz) (kH2)
= N 704 - — - - 45 35
i
z AN 2.048 2 24 45 100 13 102
T
5 A Hhgh cut-oft 8.448 2 10.7 200 400 | 50 122
> N trequency
3 S ty) 34,368 2 ) 20 800 | 210 | t.000
3 N 68.736 — ~ - - 300 | 2000
3 .5 AN 139.264 2 05 10 | 3500 | 600 | 4.000
77 exT Can be modulated at nterna) rates = 10%

Typcal hgures

fn 2 f3 s . Note  Wher used in comunction with the MH370A Jdter Modulation Jscliglor the ME3208

san perom the masimum :nput ptter tolerance lest accorming 1 re CCITT Rec 5703
For detats please reler to the MH370A data sheet
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PCM MEASURING INSTRUMENTS

® Receiver
Recewving rate 704. 2048, 8448 34368 68736 39264 kbitis
250 ppm (Jiter measurement} * 100 ppm (AMI} # 3% (HDBB3). + 16, (68736 kbitrs CMI
; Pult-r a
Ciack recovery j rulng range + 3% (139264 kbilis CMI]
o Format AMI HDB3 (704, 2048, 844&. 34368 kbit/s) CM! (68736 139264 kbi:s)
T Paoiarity CLOCK or TLOCK . selectable
@ Frequency 1 kHz 10 150 MHz (Option 02 up 16 170 MH2)
Ciock nput Ampintuoe 03t03Vpp
Impedgance 75 Q unbalanced
Terminatior Ground or norminal =2 V (via swilch)
- PRBS (Pseudorandom binaty sequence) 20 -1 211 2% oy
% Word Freely programmabie digital word. adjustable length 1 to 16 bits
= Zero substitutior: Sequence car be disabled for 8 1o 120 of clock perods. in multiples o! 8 clock peroas
Bit rate 1 kbitfs 10 150 Mbrt/s, (Option 02 up 1o 170 MHz)
Threshold -3Vio +3V ground or ECL. selectable
RZ. NRZ input | Impeogance 75 Q. unbalanced
! Amplituoe 0310 3Vpp
Polarity DATA or DATA. internally switched at the binary leve!
« Thresholo Grouna
<
T Impedance 75 Q. unbalancec
g | CMinput Ampiitude 1 Vp-p automatic ¥i equalization
Monitor mode Additional gan 26 1c 30 dB
Potariy DATA o DATA internally switched at the binary leve!
impeoance 75 Q. unpbalanced
Amphtuce 237 VIOV (704, 2048, 8448 kbis). 1 VIO V (34368 kbi's) Automatc vi equakzatior
AMI HDB3 input
1NpU! Monitor mode Addtional gain at 30 dB: 704, 2048 8448 kbit/s
Additional gain at 26 dB: 34368 kbitis
Polariy DATA or DATA. internally switched at the binary leve:
Bit error Ciosed loop bit-by-bit detection al the binary level
AMi Bipolar violations are code errors
. HOBZ “Violatior of violations'’ rule. 1 e.. two consecutive Dipolar violations with same poiarity
= Code error
@ cMi “Violation of CMI coding rules. 1 e.. two conseculive bils. wnose intervais are one full un time
g with same polarity
% Block error For PRBS oniy. the biock length concides with the length of the PRBS
% Error 15 detected it a biock contains one or more bil errors
o Moae Automatic or manual
& PRBS. No errors in 32 clock periods
Sync gain
Paiern yne @ WORD No errors in 32 10 512 clock penods
Synchronization
’ Sync loss PRBS. Approx. 10.000 errors in 30.000 clock penods
! - WORD: Approx 1.000 errors in 30 000 clock pernods
Dispiay 0.00E-MN (0 00 x 10MN) MN =1 {0 15 with automanc scaling
Error rate ~
! Accuracy inoicanor given if measurement result 1s based on < 100 errors
1 Method Totalizes etrors over selected gating perod
- Error coun 6-0igit LED display with leading zero bianking
g Dispiay When count exceeds 999999, aisplay automatically changes 1o 0 00E00. with automatic round-ug 1o
z a maximum count of 9.99E15 (9 99 x 10'%)
] Totalizes the number of intervals (1 0 1. 001 s) which contain one or more errors
W] Error intervals Method (Intervats can be selected by the swilch on rear panel )
Display Same as error count
Method Totalizes the number of intervals (1. 0 1. 0.01 s) dunng which no errors occur over seiected gating
Error-iree intervals % period
Display 6-digit LED oisplay with leading zero blanking up to 100.000%
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PCM MEASURING INSTRUMENTS

Displays % values including 4 digits of decimal part
%US (% unavailable second) Error rate threshold: 1x10-210 1x 10-4
S Error count threshold: 1 to 999999, 1.00 x 108 to 1.99 x 107
§ Error rate averaged per 1 second or the total number of 1 second intervals exceeding threshoid.
Displays 9% values including 4 digits of decimal part
g WSES (% severely errored second) Error rate threshold: 1x10-21t0 1 x 10-4
g Error count threshold: 1 to 999999, 1.00 x 108 to 1.99 x 107
§ Error rate averaged per 1 second or rate of time In which | minute error count exceeded threshold
Displays % values including 4 digits of decimal part
5 | %0OM (% degraded minutes) Error rate threshold: 1x 10-5t0 1 x 10~7
S Error count threshold: 1 to 999999, 1.00 x 106 to 1.99 x 108
%ES (% errored second) The total number of 1 second in;ewais containing at least one count error
Displays % values including 4 digits of decimal part
Status Oispia Live and last record of no signal,
aisplay ¥ sync loss, AlS, <100 errors
T ul . 1.01 ip-
Range, accuracy 0.000 to 1010 Uip-p
1ou 0.00 to 10.10 Ulp-p, £4% = additional error as shown in Table 2 (with HP 1, LP)
Jitter amplitude versus jiter trequency Refer to Fig. 2 and Table 3
g Display When count axceeds 999999, display automatically changes to 0.00E00. with automatc rouna-up to
% a Mmaximum count of 9.99€15 (9.99 x 10'5)
3 Sensitivity Typically z 100 ns puise width counted
3 i count R 0051005 U
E Hit threshol ange - 10 0.5 Uip-p
5 ' old Range 10: 05 t0 5.0 Ulp-p
3 Accuracy Tyoically +5%
Hit -rtervals Method Totalizes the number of hit intervals (1. 0.1, 0.01 s} Intervals can be selected Oy ‘he switch.
Other spectfications are same as hit count.
Method Totanzes the number of intervais (1. 0.1. 0.01 s) dunng wtich no hits occur
Hit-iree intervais %
Oisplay 6-cigit LED dcisplay with leading zero bianking up to 100 000%
e Setting Manuat, clock, time
i% Gating penioa Last data | Displayed data and status record 1s data in last gating period.
23 Disolay [ cyrrent
Z= data Displayed data and status record is data in current gating period.
T
> Real-ime clock Year month, day. hour. minute. second

GP-B interface Meets IEEE Standara 488-1978

Amuient temperature. fatea range of use 0° to 50°C

Power AC 90 to 138/180 to 250 V, 50/60 Hz, approx. 230 VA

Dimensions and weight 177H x 426W x 3510 mm, approx. 15 kg
: Ulo-o Table 2 Jitter Frequency

0 ; CCITT Rec. O.171 MES208 (tyoicai
f \‘\ |~ ME5208 Clock Bit rate f‘ f 5 l fs ]t -

3 \ {kDilis) (Hz) Hz) (Hz) (Hz) {Hz) (Hz) Hz)
DR |_~MES208 Data 704 | 200 | (1% (35 « 7 8x | 10«
L i 2.048 20 24x | 45k | 100k 24 27 k 30

b} [olein) 5.448 20 10.7 k 200k 400 k 107 110 k 120 k

=] | 34368 | 100 tk| 20k | 800k 10 | 344k | 320k

T 10 ¢ 58,736 {(100) {40 k) - (1T M) 400 400 k 300 k

5 ;: / ~ 139264 | 200 | 500 | 10« | 35M | 100 | 500k | 1am

30 5 -+

2 | i Table 3 Additional Error
1 B [ Tt t ; Adationai error n Ulp-p

Frequency Data Clock
. Range
L Fig. 2 Measured Jitter Amplitude vs. Frequency 9 HDB3 CMI" | f<50M 50 M<i<:50 M (’S;Ts%g'
1 Ulpp <0.035 | £008 <0 <002 =003
0 Ulp-o <012 <0.24 <01 02 203

“he residual riter of *39264 kbil's CMI signals San De mDroue by Lsing ihe MRS4TA
Clock Recovery
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