* MU150005A/150006A/150007A Jitter Units

Bit rate

MU150005A: 2.048, 8.448, 34.368, 139.264, 155.52, 622.08 Mbit/s

MU150006A: 1.544, 44.736, 51.84, 155.52, 622.08 Mbit/s
MU150007A: 1.544, 2.048, 8.448, 34.368, 44.736, 139.264, 51.84, 155.52, 622.08 Mbit/s

Jitter generation

Conform to ITU-T 0.171/0.172

Modulation frequency: 0.1 Hz
Amplitude: 0 to 404.0 Ulp-p

to 6 MHz

Resolution:0.001 Ulp-p (2 Ul range), 0.01 Ulp-p (16 Ul range), 0.1 Ulp-p (80 Ul range), 0.2 Ulp-p (400 Ul range)
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Modulation frequency
Bit rate fl f2 3 f4 5 6 f7
(Mbit/s) | (Hz) | (Hz) | (kHz) | (kHz) | (kHz) | (kHz) | (kHzZ)
1.544 130 630 3.2 25 — 100 —
2.048 300 15k | 7.5 60 — 240 —
8.448 1.1k 5.5k 28 220 — 880 —
34.368 | 2.5k 13k 63 500 — — | 5000
44736 | 2.5k 13k 63 500 — — | 5000
139.264 9k 45k | 230 | 1800 | 6000 | — —
51.84 2.5k 13k 63 500 — — | 5000
155.52 | 7.5k 38k | 190 | 1500 | — | 6000 | —
622.08 3k 15k 75 600 — — | 6000

Accuracy

2 Ul range: (xQ% of setting) £0.02 Ulp-p, 16 Ul range: (xQ% of setting) +0.2 Ulp-p, 80 Ul range: (+Q% of setting) 1.2 Ulp-p,

400 Ul range: (+Q% of setting) +6 Ulp-p

Bit rate (Mbit/s) | Error Q | Frequency range
+12% | 0.1to 2 Hz

1.544
+8% | 2 Hz to 100 kHz

0,

2048 +12% 0.1to 10 Hz
+8% 10 Hz to 240 kHz
+12% | 0.1to 20 Hz

8.448
+8% 20 Hz to 880 kHz
+12% 0.1 to 100 Hz

34.368 +8% 0.1 to 500 kHz
+12% | 500 kHz to 5 MHz

0,

44.736 +12% | 0.1to 2 Hz
+8% 2 Hz to 5 MHz
+12% | 0.1 to 100 Hz
+8% 0.1 to 500 kHz

139.264
+12% | 0.5t0 2 MHz
+15% 2to 6 MHz
0,

51.84 +12% | 0.1 to 300 Hz
+8% 300 Hz to 5 MHz
+12% | 0.1 to 500 Hz

155.52 +8% 0.5 to 500 kHz
+12% | 0.5to0 6 MHz
+12% | 0.1 Hzto 1 kHz
+8% 1 to 500 kHz

622.08
+12% 0.5to 2 MHz
+15% | 2to 6 MHz
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Frequency offset

Range: £999.9 ppm/0.1 ppm steps (jitter off), £100 ppm/0.1 ppm steps (jitter on/off)
Accuracy: +0.1 ppm after power-on, calibrates after 60 min warm-up, 23° +5°C

Auxiliary interface

External modulation input, External 5/10 MHz reference input, Jitter clock/Jitter reference output, Wander reference output

Jitter measurement

Conform to ITU-T 0.171/0.172
Modulation frequency: 0.1 Hz to 5 MHz
Amplitude: 0.0 to 400 Ul (800 UI: at 622M)

Resolution:

0.001 Ulp-p/0.001 Ulrms (2 Ul range), 0.01 Ulp-p/0.01 Ulrms (8 UI/20 Ul range), 0.2 Ulp-p (400 Ul range), 0.5 Ulp-p (800 Ul range)
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Modulation frequency (Hz)
st rate | AL A2 F10 F2 F3 | Fa
(h',lbws) (Ulp-p)|  (Ulp-p) (Hz) (Hz) (Hz) | (Hz)
— | Ful | wide| Full | wide| Full | wide| — | —
1544 | 05 | 8 2 | 01| 10 |1.25k| 5k | 20k | 40k
2048 | 05 | 8 2 | 01| 10 |3.75k| 15k | 60k | 100k
8448 | 05 | — 2 — | 10 | — | 50k | 200k | 400k
34368 | 05 | 8 2 | 01| 10 |18.75k| 75k | 300k | 800k
44736 | 05 | 8 2 | 01| 10 | 25k | 100k | 400k | 400k
139.264| 05 | 8 2 | 01| 10 | 50k | 200k | 800k | 3.5M
5184 | 05 | 8 2 1 10 | 25k | 100k | 400k | 400k
15552 | 04 | 8 2 1 10 | 25k | 100k | 500k | 1.3M
62208 | 03 | 8 2 1 10 | 75k | 300k | 2M | 5M
[F1 =100 Hz at RMS
[Ulp-p] 4 sitrate | AL F10 F2 | F3 | F4
20 [20 Ul range] (Mbit/s) (Ulp-p) (Hz) (Hz) | (Hz) | (Hz)
= H7.07) — | Full |wide | — | — | —
§ 1544 | 067 | 01 | 1 |[600 | 15k | 15k
Z 2048 | 167 | 01 | 1 |15k |18k | 18k
£ 8448 | 1.43| 01 | 1 5k | 70k | 70k
2 34368 | 05 | 0.1 | 1 8k |300k | 300k
E
44736 | 05 | 0.1 | 1 | 10k [400k |400k
Al 139.264| 05 | 01 | 1 | 20k |800k |1.2M
‘ > 51.84 | 05 | 1 1 | 10k [400k |400k
Fl F2 F3 Fa 15552 | 0.4 | 1 1 | 10k |500k |1.3m
Modulation frequency (Hz)
62208 | 03 | 1 1 |30k | 2m | 5M
F1 = 100 Hz at RMS
Bitrate | A1 | A2 [Fi® | F2 | F3
- A i | -
[UIp-p] [400/800 U range] (Mbit/s) |(Ulp-p)|(Ulp-p)| (H2) | (Hz) | (H2)
A2 ‘ 1.544 20 | 400 | 0.1 | 10 | 200
= 2048 | 20 | 400 | 01 | 10 | 200
§ 8448 | 20 | 400 | 0.1 | 10 | 200
=]
g 34368 | 20 | 400 | 0.1 | 10 | 200
: 44736 | 20 | 400 | 0.1 | 10 | 200
g 139.264 | 20 | 400 | 0.1 | 10 | 200
AL 51.84 | 20 | 400 | 0.1 | 10 | 200
15552 | 4 [ 400 | 01 [ 10 | 1k
H H H »
= 2 = > 62208 | 4 | 800 | 01 | 10 | 2k

Modulation frequency (Hz)

: Full band only
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Filter:
Conform to 0.171/0.172, LP, HPO + LP, HP1 + LP, HP2 + LP, HP + LP, user

Bitrate | HPO | HP1 | HP2 | HP2' | HP LP
(Mbit/s) | (Hz) | (Hz) | (Hz) | (Hz) | (Hz) | (Hz)

1.544 10 10 8k — 12k | 40k
2.048 10 20 18k | 700 | 12k | 100k
8.448 10 20 3k 80k | 12k | 400k

34.368 10 100 | 10k . 12k | 800k
44.736 10 10 30k — 12k | 400k
139.264 | 10 200 | 10k — 12k | 3.5M
51.84 10 100 | 20k — 12k | 400k
155.52 10 500 | 65k — 12k | 1.3M
622.08 10 1k | 250k | — 12k | 5M

Accuracy (Ulp-p, Ul+p, Ul-p)
2 Ul range: *R% of reading +W Ulp-p, 20 Ul range: +R% of reading +W Ulp-p, 400 Ul range: +R% of reading +W Ulp-p,
800 Ul range: +R% of reading +W Ulp-p

Fixed error [W]

Ulp-p
Bit rate Pseudo-random signal
i HP1 + LP HP2 + LP
(o) Bit length

2 Ul 8 ul 20 Ul |400/800 UI| 2 UI 8 Ul 20 Ul
1.544 0.040 | 0.08 0.22 3.5 0.025 | 0.05 0.15 2201
2.048 0.040 | 0.08 0.22 3.5 0.025 | 0.05 0.15 2151
8.448 0.040 — 0.22 3.5 0.025 — 0.15 2151
34.368 | 0.040 | 0.08 0.22 3.5 0.025 | 0.05 0.15 2281
44736 | 0.040 | 0.08 0.22 3.5 0.025 | 0.05 0.15 2151

139.264 | 0.040 | 0.08 0.30 5.0 0.025 | 0.05 0.15 231

Clock signal
HP1 + LP HP2 + LP

2 Ul 8 Ul 20 Ul |400/800 Ul| 2 UI 8 Ul 20 UI
1.544 0.015 | 0.03 0.10 1.6 0.010 | 0.02 0.08
2.048 0.015 | 0.03 0.10 1.6 0.010 | 0.02 0.08
8.448 0.015 — 0.10 1.6 0.010 — 0.08
34.368 | 0.030 | 0.06 0.18 2.8 0.020 | 0.04 0.15
44.736 | 0.030 | 0.06 0.18 2.8 0.020 | 0.04 0.15
139.264 | 0.030 | 0.06 0.22 3.8 0.020 | 0.04 0.20

Bit rate
(Mbit/s)

Jitter measurement

SONET/SDH signal
. HP1 + LP HP2 + LP
(MbIUS) — Ul | 8Ul | 20Ul Jaoosooul| zur | sur | zour | Container
51.84e | 0070 | 0.14 | 030 | 50 | 0050 | 0.10 | 020 | VvC3
51.840 | 0070 | 0.14 | 030 | 50 | 0.050 | 0.10 | 020 | vC3
16552 | 0.070 | 014 | 030 | 50 |0025| 005 | 020 | vCa
155520 | 0.070 | 0.14 | 030 | 50 |0050 | 0.10 | 020 | vCa
622.08 | 0100 | 0.20 | 0.30 | 100 | 0.050 | 0.10 | 020 | VC4-4c
AL PRBS 223_ 1

Bit rate

Clock signal

HP1 + LP HP2 + LP
2 Ul 8 Ul | 20 UI |400/800 UI| 2 UI 8 Ul 20 UI
51.84e 0.050 0.10 0.22 3.8 0.030 0.06 0.20
155.52e | 0.050 | 0.10 0.22 3.8 0.030 | 0.06 0.20
622.08 0.050 0.10 0.22 5.0 0.030 0.06 0.20

Bit rate
(Mbit/s)
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Jitter measurement

Frequency error [R]

Frequency error Frequency range
+10% 0.1to 20 Hz
7% 20 Hz to 300 kHz
+8% 300 kHz to 1 MHz
+10% 1to 3 MHz
+15% 3to 5 MHz
Ulrms

2 Ul range: £R% +Y Ulrms, 20 Ul range: £R% Y Ulrms

Fixed error [Y]

Ulrms
) Pseudo-random signal ) Clock signal
3‘;;?}; HP + LP it tengt oS HP + LP
2 Ul 8 Ul 20 UI 2 Ul 8 Ul 20 Ul
1.544 0.006 | 0.02 0.04 2201 1.544 0.004 | 0.02 0.03
2.048 0.006 | 0.02 0.04 2151 2.048 0.004 | 0.02 0.03
8.448 0.006 — 0.04 2151 8.448 0.004 — 0.03
34.368 | 0.008 | 0.02 0.05 2281 34.368 | 0.006 | 0.02 0.04
44.736 | 0.008 | 0.02 0.05 2151 44.736 | 0.006 | 0.02 0.04
139.264 | 0.008 | 0.02 0.05 2281 139.264 | 0.006 | 0.02 0.04
Bit rat SONET/SDH signal Bit rat Clock signal
(Mbi?/se) AP+ LP Container (MbiTISG) i
2 Ul 8 Ul 20 UI 2 Ul 8 Ul 20 Ul
51.84e | 0.010 | 0.02 0.06 VC3 51.84e | 0.008 | 0.02 0.05
51.840 | 0.010 | 0.02 0.06 VC3 155.52e | 0.008 | 0.02 0.05
155.52e | 0.010 | 0.02 0.06 VC4 622.08 | 0.010 | 0.02 0.06
155.520 | 0.010 | 0.02 0.06 VC4
622.08 | 0.012 | 0.03 0.08 | VC4-4c
At PRBS 223 -1
Frequency error [R]
Frequency error Frequency range
+10% 0.1to 20 Hz
+7% 20 Hz to 300 kHz
+8% 300 kHz to 1 MHz
+10% 1to 3 MHz
+15% 3to 5 MHz

Hit measurement

Count, Seconds, % free seconds

Frequency measurement

Resolution: 0.1 ppm, Display: Hz or ppm (After power-on, calibrates after 60 min warm-up, 23° +5°C)

Auxiliary interface

Demodulation output, Clock/Reference input

Jitter auto measurement

Jitter tolerance measurement: Evaluates jitter tolerance point automatically

Jitter sweep measurement: Conforms to high-speed jitter tolerance evaluation for mass production, etc.
Jitter transfer measurement: High dynamic range measurement by selective level method (variable)
Jitter frequency measurement: Measures the mapping jitter automatically

Frequency sweep measurement: Measures the jitter tolerance automatically while changing the offset

Line wander generation

Modulation frequency: 10 pHz to 10 Hz (sine wave)

Amplitude: 0 to 400,000 Ul (10 Ulp-p steps) Bit rate fo f1 f2 A0 Al

Uip-p] A 5 (Mbit/s) | (uHz) | (mHz) | (Hz) | (Ulp-p) | (Ulp-p)
20 1.544 10 20 10 | 400,000 800
2.048 10 20 10 400,000 800

8.448 10 200 10 | 400,000 | 8,000

34.368 10 400 10 400,000 | 16,000

AL 44.736 10 400 10 | 400,000 | 16,000

139.264 10 2,000 10 400,000 | 80,000

: : : 51.84 10 400 10 | 400,000 | 16,000

fo f1 2 (Hz) 155.52 10 2,000 10 400,000 | 80,000

622.08 10 400 10 | 400,000 | 16,000
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Accuracy: +Q% of setting +100 Ulp-p

Error Q Frequency range
Line wander generation +8% 10 pHz to 0.125 Hz

+12% 0.125 Hz to 1 Hz

+15% 1to 10 Hz

Wander auto Automatically evaluates the wander of the sine wave by the wander sweep measurement

measurement

Off: Able to set non-modulated status

TDEV mask:
Reference wander The 37 types of TDEV masks that are regulated by ITU-T, ETSI, ANSI, and Bellcore standards are available as default.
generation (Option 03) It is possible to add the wander modulation on the user specified TDEV mask.

Transient: It is possible to change the A (1 — e ~637%) phase by the timing of the start.
Signal off: It is possible to disconnect the standard signal.

Conform to ITU-T 0.172
Reference input: 2.048M (HDB3, Clock), 1.544M (AMI/B8ZS, Clock), 64k + 8 kHz, 5 MHz, 10 MHz
Sampling frequency: 40 Hz, 1 Hz, 0.1 Hz, 5 mHz (select by MX150001B)
Measurement range
P-P: 0.0 to 2E10 ns, +P/-P: 0.0 to 1E10 ns, TIE: 0.0 to #1E10 ns
Accuracy: Conform to ITU-T 0.172
Wander measurement Measurement time: 10 to 1 x 108 s (max. 120,000 s; MP1570A only)
(Option 02) Wander application (requires MX150001B Wander Application Software)
TIE: Max. 1 x 108 s, MTIE: Max. 1 x 108 s, TDEV: Max. 1 x 10% s
Frequency offset: Measurement conforms to ANSI T1.105.09
Frequency drift rate: Measurement conforms to ANSI T1.105.09
MRTIE: The evaluation separated from the wander by a frequency offset
Wander tolerance (TDEV) measurement: Evaluation by the various TDEV mask generations
Wander transfer (TDEV) measurement: Calibration method by simulation,outputting results by the one measurement

* MU150011A 2.5G Jitter Unit

Conforms to ITU-T O.172

Frequency: 2488.32 MHz

Modulation frequency: 0.1 Hz to 20 MHz

Amplitude: 0 to 808.0 Ulp-p

Resolution: 0.001 Ulp-p (2 Ul range), 0.01 Ulp-p (20 Ul range), 0.4 Ulp-p (800 Ul range)

Ulp-p] &
[Ulp-p] 800 Ul range 20 dBJdec
808

13 20 Ul range —20 dB/dec

g 202} :

o 20 Ul range

7 2.02 =
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E 05} e bomeeneennd

= N R T P L\ Bitrate | FL | F1' | F20 | F20 | F30 | F40 | F50

' i : i : (Mbit/s) | (Hz) | (Hz) | (kHz) | (kHz) | (MHz)|(MHz)| (MHz)
Jitter generation F2' F3 F4 5 248832 | 01 60 25 30 12 2 . 20
Modulation frequency (Hz) [Mypical value
Accuracy
2 Ul range: (xQ% of setting) £0.02 Ulp-p, 20 Ul range: (xQ% of setting) +0.3 Ulp-p, 800 Ul range: (xQ% of setting) +12.5 Ulp-p
Bit rate
(Mbit/s) Error Q Frequency range
+12% 0.1 Hz to 5 kHz
+8% 5 to 500 kHz
2488.32 +12% 0.5 to 2 MHz

+15% 2 to 20 MHz

Range: £100 ppm/0.1 ppm steps (jitter on/off)

Frequency offset Accuracy: +0.1 ppm (after power-on, calibrate after 60 min warm-up, 23°+5 °C)

Auxiliary interface External clock input, Jitter reference output
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