@ PCM MEASURING INSTRUMENTS

DIGITAL TRANSMISSION ANALYZER
ME520B

1 kHz to 150 MHz, 1 kHz to 170 MHz (with Option 02)

- o QR 2220 a |
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Ihe MES208 is used to measure error rate and jitter ot PCM signals Faatures

with clock frequencies ranging from 1 kHz to 150 MHz (in which 1st to
4th order PCM hierarchy and 10 CH system are included).

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

The MES20B is best suited for developmont and maintenance of 1adio
PCM, wired PCM, optical fiber systems or other digital communication
ystems

s transrmilter and receiver are housed I separate cabinets. making end
w-end measdrement possible. The transmitter genera‘es M -sequence
ngeudorandom pattern signals and jitter modulated signals that are close
‘0 actual transmitled signals. The recewver reccives signals from the sys
tem under measurement and detects error and the amount of jitter

Furhermore. the MES20B can perform error analysis in accordance with
the CCITT Boe G821, so the MES208 is indispensable tor evaluahon

0t nlernational commurnication Cireuits.
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©® Transmitter

&

® Conforms to CCITT Recommendations

® Simultaneous measurement of error and jitter

® tnd-to-end measurement )

® A variety of lest patterns enable testing digitai systems including PCM
fransmiss-on over cables, radio and opticai fiber links
CMI pattern 4 outputs
Bipolar pattern 4 outpuis

AMI, HDB3 code

4 outputs

2 oulputs

Unipolar pattern
Clock

® Measur.ng pattern
Mseudorandorm
Word pattern

® Error addtion i
Bit or code errors with 107° 10 *. 10" ® or 10 ® error rate or sin-
ale error can be added o the sending patiern

® Jero substiution
The sequence can be disabled for 8 to 120 clock periods

® Code error measurement s possible for actual ine 0 service

e

2y —1 s
Programmabie 16 bits or 2 x 8 bits word

139264 kbit's

B raze /04, 2048, 8448, 34368, 68736
Internal cic
Accuracy *+2 pom £5 ppmi0Y 1o 50°C
£ Frequency 1 kHz to 150 MMz, (Opten 02 up to 170 M:is)
E Amplituce 0.3 10 3Vo-p. 1 kH7 to 1 MHz (rectangular). > 1 MHz (S'ne or rectangular)
External clock -
Impedance Nominal 75 Q. unbalanced
Daty cyoie 50080
MNumpers 2 separale bufiered outpuls, common phase
Poiarity CLOCK or CIOCK. selectapie
S [ High state =25V low stale =05 W
Level FC ECE ovel o
SET Amphiuae * e 2V cifser 0 to 2
Foomar Square wave, H0% £ 102 duly cycie onointernal clook
/5 Q, unbalancea :

3R9




+

® PCM MEASURING INSTRUMENTS
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PRBS (Pscudoranacm binary sequence)

E Frecly programmabnle digita’ word. agjustable length 1 to 6 tifs
= Word Two 8-bit words, any possible setting
o (Can be changed over by an external contro: signal)
Zero substitution Sequence can be disabled for 8 1o 120 of clock periods, in mutbplos of 8 clock veroos
o Error rate 1007107 10 P and 10 -7 selectabie
R Error adaition
2 Sngle error 1 error is produced for each depression of key
s impecance Nominal 680 Q. unbalanced 1o ~52V
S0 Fxternal error input
Frequency DC o onefourth of the ciock froquency
B! rate ! kbit’s to 150 Mbitis

CMmI Amptudic X011 Vpn
Numbers 4 separate nuffered outouts. common phase
Bit rate 1 kbit's to 150 Mbis, (Ootion 02: up to 170 Mtiz)
ITL, £CL. SET, serectable
Level [“; Fgh state 22,5V, fow slate 20,5V )
Uninolar (RZ. NRZ) SCT: amplitude 1to 2V, offset 0 to +2V

RZ auty oy

5000 = 10% on internal clock

NRZ widty”

10074 * 500

Numbers

4 separate buffered outouts. cach deayed 4 bits

B:pciar (R7)

St rate

1 KDls 0 L0 Mbtis

Format

AMITIDBS .

Amplicae

237 0237 ViI0 £0237V or 1.0 201 V0 £0.1 V. solectable

Numbore

4 eoparate buffered outvute. oach aslayoa 1 bite

Functon

Timing riter can be acded fo the clock and data ouloul sgnals by applying an external mocuiaton
source.

Frequency

DC to 5% or 250 of bt rate (see 5. 1 and Tabie D

Pattarn

lengtr

Irout Senstvily 10 Ulp-o/V (5 Hz)
i impedance Nommal 75 Q w,mt*/a\ancen‘i' . gl S
HJID‘H Display 1010 Uip-p. max 7
Jitter reference Level =00
clock output Impecance Nomirai lew, unbalanced 1o grouna
PRBES 1 ;‘.IU\:’%O'SOQ«A(‘ o
21¢ 16 s word “ puise® soquen o

1 it word iength

1 pulze/d bits

72 ox Bt worn

lanoth

I pulseiscquence

GP-18 interface

Meets IEEE Standara 488.1

Ambient temperature. rated range of use

07 10 50°C

Power
Dim

1nd weight

AC 90 to 138 V or AC 180 to 250 V. 50/60 Hz. approx. 200 VA
132

S5H % L26W x 3510 i, approx 11 kg

Amplitude of Generated Jitter

Table 1 Jitter Frequency

CCITT
Ulp-p CCITT Rec. 0171 MESD0R
/SdB Corner Frequency (fx) ; f i i [ Iy
______ N (M) {7} (ki v’Hil/‘, ik wk:“/)
N — — 45 i}
N 2 a5 00 13
N Cut-
N High Cut-oft 8.448 2 200 100 | 50
N Frequency -
S () 34.268 2 10 20 200 216 £ n0n
N o 58,736 300 2.000
139,264 2 035 4.00C
Can be o

Jitter Freauency

Fig. 1 Generated Jitter Amplitude vs. Jitter Frequency

A perterm e n

For detads, i
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m PCM MEASURI INSTRUMENTS

® Receiver

Ciock recovery

Recewving rate

704. 2048, 8448 34368, 68736, 139264 kbit/s

Pulling range

+50 ppm (Jiter meas
+ 304G (139264 ko

ment), + 100 ppm (AMI). 3% (HDB3), £ 1% (68736 kbit's CMI),

Pattern
synchronization

Sync gain

5 Format AMI HDB3 (704, 2048. 8448, 34368 kiifs), CMI (68736, 139264 kbi/s)
B Polarity CLOCK or CLOCK. selectable
D Frequency 1 kHz to 150 MHz (Option 020 un to 170 MHz)
Clock -nput Ampiituce 0310 3Vpp
mbooance 75 Q unpalanced
Termination Grouna o7 nominal =2V (via swilch)
- PRBS (Pseudorandorm binary sequence) 20 L 27E 2 -
E; Word Frecly programinable digital word, adjustable length 1 to 16 bits
= Zero subslitution Sequence can be dsatled for 8 to 120 of clock perods, in multiples of 8 clock perods
Bit rate t kbit/s to 150 Mot/s, (Option 02 up to 170 MHz)
i Threshold -3Vio +3V, ground or ECl, selectable
RZ. NRZ :nput Impedanrce 75 Q. unbalarced
Ampttude 0310 3Vpp -
7Poimny DATA or DATA, internally switched at the binary level
= Threshold Ground
'E impedance 75 @, unhalanced
1 CMI niput Amplitude ©Vp-p autormatc Vi equabizaton
B Monitor mode Additonal gain Zb 10 30 uB
Polarty DATA or DATA internally swilched at the bnary level
Impedance 75 Q. unbaianced
Armplitude 237 VIOV (704, 2048 8448 khis) 1 VIOV (34368 kbit/s). Autornatic v equaiization
AMI HDBS input ) Additional gain a4t 30 dB: 704 2048, 8448 kbiis
Monior moce Additional gan at 26 ¢B 34368 kbilfs
Polanty DATA or DATA, internally switched at the binary level
Bit error Closed 0o bit-by-bit detection al the binary level
AMI Bipolar vioiations are code errors
~ Code error HDB3 “Violation of violalons ™ rule. 1., two consecutive bipolar violatons with same polanty
D CMI “Violation of CMI coang ruios,” 1o, two ¢ cubve R, whnee intervats are one full urit ime
3 - wih same polarity
’zj Block error For PRBS only, the block length concides with the length of the PRBS
& Crror is defected 1f a block conlains one or more ot errors
6 vode AdtOImaue O mdniual

PRBS: No errors in 32 clock periods
WORD: No errors in 32 10 512 clock periods

Syrie loss

PRBS: Approx. 10,000 errors in 30.000 clock perioas
WORD. Approx  1.000 errors i 30.000 clock periods

Error rale

Display

D.00F MN (0.00 x 10¥%). MN ~ 1 to 15 with automatc scaling

Accuracy

indication given it rreasurement resuil s based on < 100 errors

Crror count

Method Tolalizes errors over sclected gatng penod
B-digit LED display witn leading zero planking
Di When count exceads 999999, display automatically changes to 0.00L00, with automatic round-up fo

a maxmum count of 9.99E15 (9.99 x 107

Totalizes the number of intervals (101 0.01 8) which contair one or more errors

- e Method teruale N it o \
Error intervals (Intervals can be selecled by the switch on rear panel)
Display Same as error count
o Totalizes the number of intervals (1. 0., 0.01 s) during which no crrors occur over selected gatng
Methoo J E

Error-rse intervals “o

period

Display

6-cigit LED display with leaaing zero blanking up 1o 100.000%0

Contnued on next page
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PCM MEASURING INSTRUMENTS

00US (%0 unavalable second)

Displays % valuos including 4 digits of decimal part
Error rate threshold: 1 x 10-% to 1x 104
Frror count threshold 1 10 999999, 1.00 x 10% to 1.99 x 107

0LSES (%% severely errored second)

Error rate averaged per 1 secord or the total number of 1 second intervals exceeding threshoid
Displays % values includirg 4 digits of decimal part

Crror rate threshold: 1x 1077 t0 1x10-¢

Error count threshold: 1 to 999999, 1.00 x 10% to 1.99 x 107

a

%DM (% degraded minutes)

Error rate averaged per 1 second or rate of time in which 1 minute error count exceeded threshold
Displays %o values including 4 digits of aecimal part

Error rate threshoich 1x 107710 1x 10 7

Error count throshold: 1 to 999999, 1 .00 ~ 108 o .69 ¥ 107

%ES (% crrored second)

The total number of 1 second intervals conta ning at least one count error
Disotays % values including 4 digits of decimal part

Display

Live and last record of no
syhu loss, AIS, <0 100 er

ignat

Range. accuracy

Ul

0.000 tc *.010 Ulp-p

10 Ui

0.0010 1010 Uip-p. *4% + additional error as shown in Tabie 3 (with HP 1 LP)

Jiter amplituge versus jitter frequency

Refer to Fig. 2 and Table 2

‘g Display When count exceeds 999999, aisplay automatically cnanges to G.00L00. with automatic round-up (o
sple e
% a rmaxmum count of 3.99E15 (9.99 x 101)
;
; Senstivity Typecally =100 ns pulse w.dth counted
3 Hit count a - -
= Hit threshold ange B .05 10 Ub Ulp-p
5 Range 10: 0.5 to 5.0 Ulp-p
= Accuracy Typcally 5%
N \ Method Tota zes the numoer ol hit mtervals (1. 0.1. 001 s) Inlervals can be sciccted by the switch
womiervas -
Other specifications are same as hit count
, Method Totalizes the number of intervals (1. 0.1, 0.01 s) during which no hits occur
Hit-free mtervals %
Display 6-cligit LED disolay with feading zero blanking up 1o 100 000%

Gating period

Gat ng perord

Setting

Manual. Clock. time

Last data

Displayed data and status record is data in last gating period

Display | Current

Displayed data and status record 1s data in current gating perod.

data
Reat-time clock Year. month. day, hour. mnute. second
GP-IB interface Meets IFEE Standard 488.1
Ambient temperature, rated range of use 0% to 50°C
Power AC 90 to 138/180 to 250 V. 50/60 Hz, approx. 230 VA
Dimenstons and weight 177H x 426W x 351D mm, apprex. 15 kg
Ulp-p Table 2 Jitter Frequency
o CCITT Rec 0.171 ME5208 (typical)
» . /MEE)?OB Clock Bit rate f. £ 5 i f. f, f
3 \ (loitis) (H=) (+H.) (Hz) (Hz) (H7) (Hzy {H7}
= X MC520B Data > - : ——
s N 704 (20) (1 %) (35 k) 7k 8k 10 k
Ed N / 2,018 20 24k 45 k 100 k 24 k 27 k 30 k
35 ¢ cCinT 8.448 20 | 107k | 200k | 400k | 107k | 110k | 120k
E N 34.368 100 1k 20 k 800 k 10 k 344 k 320 k
210 \; | S— 68.736 (100} (40 k) —- (1 M) | 400 k 400 k 500 &
: V\ ] . 139.264 | 200 500 | 10k | 35M | 100k | 500k | 1.4 M
g 05
= Table 3 Additional Error
f fooft f Additionat error in Uln-p
Troquency Data Ciock
. . . Range A -
Fig. 2 Measured Jitter Amplitude vs. Frequency ange HDB3 | OMI® | =50 M |50 M<sz150m| (>750M
i = (OFT 02)
1 Ulpp <0.08 | =001 =002 <003
10 Ulp-p =0.24 <01 =02 =03
T Al ilter of 139264 khtia CMI s 111 be imoroved oy using the MESEA
Cl overy
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® PCM MEASURING INSTRUMENTS

Ordering information

Please specify model/order number, name and quantity when ordering.

Model/Order No Narme Remarks
Main frame
MES5208B Digital Transmisson Analyzer
Standard accessories
J01268 Coaxial Cord, 2m 4 pcs | BNC-P3C-2V-BNC-P
J0017 Power Cora, 25 m 2 pcs
F0049 Fuse for ME520B Transmitter, 8 A 2 pes MF51NN250VBADCO1
F0046 Fuse for MES20B Transmitter. 3.15 A 1 pc MF51NN250V3.15ADCO1
0042 Fuse for MER20B Transmitter. 0.8 A 1pc | MF51INN250V0.8ADCO?
FOO12 (FOO1) Fuse for MES20E Transmitter, 3.15 A or 2 A: 2 pes T3.15A250ViT2A250V (3.15 A is tor AC 90 to 138 V. 2 A
is for AC 180 to 250 V)
F0049 Fuse for MES20B Receiver, 8 A 3 pes MF51NN250V8ADCO1
FO043 Fuse for MFAR2OR Receiver, * A 2 nes MFS51NN250V1ADCO1
0013 (F0012) Fuse for MES208B Receiver, 5 A or 3.15 A 2 pes MF51NN250V5AACO5/3.15AAC05 (5 A Is for AC 90 to
138V, 3.15 A Is for AC 180 to 250 V)
Z0031A Printer Paper: 3 sets 2 rolls/set
WO168AE MES20B Operation Manual: | copy
WO0168BE ME520B Service Manual: 1 copy
Options (factory assembly required)*
MES520B 02 170 MHz Operalion Format. NRZ, RZ

MES20B-04

MESZUB-21
ME5208-22
MES208 23

MES208-24

External Data for Transmitter

35.008 M2z Internal Clock tor lransmitior
41.2416 MHz Internal Clock for Transmitter
104.448 MHz Internal Clock for Transmitter

144 D40 R e

sl tor Tranemitter

Error aadition. ptter modulation and coae convers:.on into
external pattern data are available.

Format: NRZ. RZ

Format: NRZ, RZ

Format: NRZ, RZ

Farmar NR7 R7

WICO2UD-20 14 240 WIMZ tilerhiar UIOCK 100 transrnie: Ol N, N
MEbZ20B-26 141.47/5 MHz Internal Clock tor transmitter Format: NRZ, KZ
MES5208-27 167.1168 MH: internal Clock for Transmitter Format: NRZ, RZ (Option 02 1s also necessary)
ME5208B-29 32.064 MHz Internal Clock for Transmitter Format: NRZ, RZ
MES5208-30 110.592 MHiz Internal Clock for Transmitter Format: NRZ, RZ
ME5208-32 143.360 MRz internal Clock for Transrmitier FFormat: NRZ, RZ
MESZUB-33 30720 MHZz Internal Clock tor T ransmitter format: NRZ, BZ

MES520B-35
ME520B-36
MES20B-37
MES520B-38
MES20B-40
ML520B-42
ME5208B-43
MES20B-44
ME5208B-45

25.776 MHHz internal Clock for Transmitter
8.192 MHz Internai Clock for Transmitter
70.848 MHz Internal Clock for Transmitter
34.724 MHz Internal Ciock tor Transmitter
168.443 MHz Internal Clock for Transmitter
35.840 MHz Internal Clock tor Transnutter
35,9391 MHz inierna Ciock for Transmitter
155.520 MHz Internal Clock for Transmitter
125.000 MH~ Internal Clock for Transmitter

Optional accessories

Format: NRZ, RZ
Format: NRZ. RZ
Format: NRZ, RZ
Format: NRZ. RZ
Format: NRZ. RZ (Option 02 1s also necessary)
Format. NRZ. RZ
Format: NRZ, RZ
Format: NRZ, RZ (Opton 02 is alsc necessary)
Format: NRZ, RZ

MB23A Portable Test Rack

MB24A Portable Test Rack

MP35A Matching Transformer, 75 Q unbal/t20 Q bal 5 C42334.A282

MP5AT7 L Clock Rocovary Unit (120264 kbit/s. CMI) lor «0.026 Uln p. HP1 . LP. 25°%10°C
J0081 Coaxal Cord, 2m 3CY-P23C-2V.3CY-P2

J0oo8 GP-IB Cable. 2m

80064 Soft Case B0O019 also required tor transmidter
B006S Soft Case B0020 also required for receiver

BOO6GG Transport Case 800190 and BOO64 roquired for transmater
BOOG7 Transport Case B0020 anu BOOES required for receiver
B0019 Protective Cover (for transmuter) 2 pes are necessary for frontirear panel
BO0O20 Protective Cover {for recever) 2 pcs are necessary for front/rear panel
BO042 Rack Mount Kit

B0043 Rack Mount Kit

“Options for equinment are set at the tire of shipment. and cannot be sold separately. With the exception of MES20B-02. only one opton may be ordered per main frame.
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