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Quadrature Modulator : Polarization Rotator B
i S
Laser  Pulse Carver Quadrature Modulator | :
Source (Optional) r Q Y W 3 * i Polarization Multiplexer
= g = % o E
(O 2) F3|0HE &A7| X
I X%t ADC XI
90 deg —. 1
Hybrid 1
e g XQ}:‘E < ADCXQ
. i DSP
I . YH% | ADC Y1
90 deg . i
Hybrid 4
Mixer —.—* X
1 Q 1
Local i YQ> ! ( ADCYQ
Osc(i)l(l:ator i :
(32 3) F3|oRE 47| A=
(H 1) Z3|0{TE 47| T7| ATl
Parameter Unit Min. Typ. Max. Remarks
S21 E/O bandwidth(3dB) GHz 23 3% smoothed, reference frequency at 1.5GHz or 2GHz
S11 electrical return loss
F < 25GHz dB 10
25 <f < 32GHz 3
Vpi_PRBS \Y% 35  Specified at PRBS31 at 32GBd
VpiLF" \ 34 Measured at 1.5GHz or 2GHz
RF impedance Ohm 50
1/Q skew” psS 4 For each polarization component
Total skew” psS 10
1/Q skew variation ps
Total skew variation psS

1) A module vendor shall provide data showing correlation between Vpi LF and Vpi_PRBS, and specify a Vpi_LF that guarantees
a Vpi_PRBS satisfying the requirements in this table.

2) 1/Q Skew is the skew between channel pairs X/ and X/Q, and Y/l and Y/Q.

3) Total skew is the maximum skew between any of the four physical channels X/I, X/Q, Y/l and Y/Q.

© 2010 BERIEAHTE ﬂ



L 22 (19 2) W (79 3)3 2eh(5) (6], e
A= 242t $A1719 SA1718 FASE AERES

¥317](polarization rotator) 2 #H3-Z

23517|(PBC) o]

t}. F8|o-E $2417] Zopolld= e 7|(PBS),
90 Fato]He|=(90 deg hybrid) 2 WA (ba-

(18 24 Bz Ad}t Zo] s8]0l fE $417] lanced) FHE717F 4 FH-Folck OIF %23} 3]
£ Agohs SPIRES 1Tkl vk o] Qe WE ojollA] 20104 ket |ofRIE 441710k 4:41719)
uj7|(BS), A u¥H %7 |(quadrature modulator), A4, Je)a Gk QAHS < 1>~<E 4>}k

(2 2) T3l0fRIE S017| 25t Anl
Parameter Unit Min. Typ. Max. Remarks

Operating
Frequency THy At least one range shall be supported in one device

C-Band 191.35 196.2

L-Band 186.0 1915
Input power dBm Peak power
Insertion loss dB ffs All modulators at peak transmission, for each polarization
Insertion loss difference ffs
between X and Y
Optical return loss dB 30 Input and output
Parent MZI ER dB 20
Child MZI ER dB 20
Polarization ER dB 20

(2 3) THI0fRIE 24| F72st A |
Parameter Units Min. Typ. Max Comments
Symbol rate GBaud 32
Operating frequency On 50GHz grid, as defined in G694.1
C-Band THz 191.35 196.2
L-Band THz 186.0 191.5 At least one of the two frequency bands to be supported.
Operating signal power dm -18 -10 0 Average optical power
Local oscillator power dBm See Figure 5 for recommended operating conditions.
Linear output swing adjustment range Peak to peak, differential, AC coupled
Standard mVppd 300 500 700
Extended mVppd 400 900
Maximum gain control bandwidth MHz 5 Settable via external control. Measured by applying step
at gain control node such that output changes 5%. BW is
estimated by 0.22/Tr where Tr is 20~80% rise/fall of the
output envelope step.

Total Harmonic Distortion(THD) % 5 Assumptions:

DC current = 1.6mA P(SIG) = ~10dBm

AC =0.36mApp in to each PD P(LO) = 13dBm

Vouriprr= 500mVpp
Fn=1GHz £10%

Excess loss = 2dB,
PD Responsivity = 0.8A/W

B>
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Parameter Units Min. Typ. Max. Comments
Common Mode Rejection Ratio(CMRRy) See Figure 6 for definition
Signalto 1 & Q dBe -20
[Otol&Q dBe -12
Common Mode Rejection Ratio(CMRRaxgi,) See Figure 6 for definition
Signalto1 & Q dBe -16
[OtoI&Q dBe -10
Small signal bandwidth(3dB) GHz 22
Low frequency cutoff kHz 100 AC coupling
Phase error +deg 5  Between XI and XQ and between Yl and YQ
Optical reflectance dB =27 Signal and LO ports. Per ITU-T G.959.1
Output electrical retum loss(S22):
f < 16GHz d 10
16GHz < f < 24GHz B 8
24GHz < f < 32GHz B 6
Skew: p,n ps 2
Time difference between earliest and latest channel.
Channel skew ps 10
Includes channel skew variation.
Temporal variation in the skew between any 2 channels
o due to case temperature, wavelength, input optical power,
Channel skew variation ps 5

amplifier gain, and aging.
Time for channel defined as mean of p and n.

o] Hejs) Wikt
cha oA 24219] 714 Vg B F A5G
thshAl A 71t

o]
Hol7lz o|olzl 4742] Yel 5ol Yt B2t
che: AJ7h o] SRk
E,, =E,(cos(zV (1)/V,)+cos(zV, (1)/V, )e' ?)
=E, (cos(zV (t)/ V) + jeos(aV,(t)/ V)
cos(ziV, (¢)/Vy)
(cos(l[VX(l)/V,)

= £, J(cos’ (V. (0)/V,) +cos (V) V. )
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BS Beam Splitter

CMRR Common-Mode Rejection Ratio

DP-QPSK Dual Polarization-Quadrature Phase Shift
Keying

DWDM Dense Wavelength Division Multiplexing

EDFA Erbium Doped Fiber Amplifier

FEC Forward Error Correction

IA Implementation Agreement
LiINbO3  Lithium Niobate

OFC Optical Fiber Communications
OIF Optical Internetworking Forum

OOK On/Off Keying
OSNR Optical Signal to Noise Ratio

PBC Polarization Beam Combiner
PBS Polarization Beam Splitter
o223
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