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GLOSSARY
ITU-T International Telecommunication Union - Telecommunication
SONET Synchronous Optical Digital Network
SDH Synchronous Digital Hierarchy
WDM Wavelength Division Multiplexed
OIF Optical Internetworking Forum
PRBS Pseudo Random Binary Sequence
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11 Operciggiidipecehapplication:: THAMM , on - | <l ARACTERISTICS

All min and max parameters are specified End-of-Life within the overall relevant operating case
temperature range 0...+65°C unless otherwise stated.
The typical values are referenced to +25°C, nominal power supply, beginning of life.

MU-T VSR2000-3R1
Target distance 20 km
Opficalbudget 0 4 dB
Dispersion 66 | ps/nm
Center AC 1290 | 1310 | 1330 nm
wavelength
Transmitter
Opticaloutput Srom 0 +3 dBm
power
Spectralwidth M TBD nm
Exfinctionratio E 10 dB
SMSR 35 dB
Receiver
Receiversensitivity Rrnom -5 dBm
Receiver overload Rnem +3 dBm
Path penalty 1 dB

Table 2: 2km application 1310nm

Optical tables are for reference purposes only. Latest Telcordia and ITU specifications should be

consulted.
MU-T VSR2000-3R2
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1.4 3BkrhHangdetldBbmmae application : 1550nm

Target disfance 20 km
Opficalbudget 0 4 dB
Dispersion 40 | ps/mm
Centerwavelength AC 1530 | 1550 | 1865 | nm
Transmitter
Opfical output power Srom 0 +3 dBm
Spectiralwidih M TBD nm
Extinctionratio E 82 dB
SMSR 35 dB
Receiver
Receiver sensitivity Rnom -5 dBm
Receiver overload Rrem +3 dBm
Pathpenatty 1 dB

Table 3: 2km application 1550nm

Optical tables are for reference purposes only. Latest Telcordia and ITU specifications should be
consulted.

40Gb MSA TBD
Target disfance 25 km
Opficabudget TBD TBD dB
Dispersion TBD | ps/hrm
Maximum DGD TBD s
Center AC 1530 1565 nm
wavelength
Transmitter
Opficaloutput Som | -TBD TBD | dBm
power
Spectralwidih M TBD nm
Exiinctionratio E TBD dB
SMSR 35
Receiver
Receiver sensitivity Rem | TBD dBm
Receiver overload Rem | TBD dBm
Path penatty TBD dB

Table 4 : 25km target distance application : 1550nm

Optical tables are for reference purposes only. Latest Telcordia and ITU specifications should be
consulted.
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1.6 Long Haul : 1550nm MU-T 0562
Torget distance 40 | km
Opfica budget TBD TBD dB
Dispersion TBD | ps/hrm
Maximum DGD TBD s
Centerwavelength AC 1530 1565 | nm
Transmitter
Optical output Sem | TBD TBD | dBm
power
Spectralwidih M TBD nm
Extinctionratio E TBD dB
SMSR 35 dB
Receiver
Receiver sensitivity Rom | -TBD dBm
Receiveroveriood Rem | TBD dBm
Path penatty TBD dB

Table 5: Short Haul 1550nm

Optical tables are for reference purposes only. Latest Telcordia and ITU specifications should be
consulted.

MU-T [-256.2
Target disfance 80 Km
Opfica budget TBD TBD dB
Dispersion TBD | ps/nrm
Maximum DGD TBD s
Centerwavelength AC 1530 1565 nm
Transmitter
Opticaloutput Som | TBD TBD | dBm
power
Spectralwidih M TBD nm
Exiinctionratio & TBD dB
SMSR 35 dB
Receiver
Receiversensitivity Rom | TBD dBm
Receiver overload Rem | TBD dBm
Path penatty TBD dB

Table 6: Long Haul 1550nm

Optical tables are for reference purposes only. Latest Telcordia and ITU specifications should be
consulted.

D-WDM application :

Can be covered by the Short-Haul/Infermediate-Reach and Long-Haul/Long-Reach spans.
The definition of grid is based on the ITU-T grid from 1528.77 nm to 1563.86 nm with 100 GHz
spacing (wavelength table will be added in future releases). L and S band are for further study.
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EXTINCTION RATIO MEASUREMENT CONDITIONS

Extinction ratio measurement should be per TIA
OFSTP4A (Optical Fiber Standard Test Procedure). This
requires testing with a fourth order Bessel-Thompson filter at the line rate with a PRBS of 23'-1 data
pattern.

1.8  Optical ditbsrsGheareriiedsicktions

1.7.1  Sensitivily measurement conditions

Sensitivity measurements should ideally be conducted with a BERT transmitter that matches the
type of transmitter inside the Transponder module. Golden transmitters with high extinction ratios
used for receiver sensitivity measurements can give misleading results if the device will receive a
low extinction ratio transmitted signal when used in the field.

1.7.2 Eye mask measurement conditions
Transmitter module should pass OC768 SONET TX eye mask test per ITU-G.691 using PRBS pattern of
22-1 and 200 waveforms minimum.

Jitter transfer, generation, and tolerance should conform to GR-253, ITU-T G.783, ITU-T G.825.1 and

IEEE 802.3ae Draft 2.3 specifications.
More detail on jitter measurement methods will be supplied in future revisions.

2  QUALIFICATION REFERENCE

Qualification requirements are TBD at this time.
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32 Beehitiokg Senfées 3  ELECTRICAL CHARACTERISTICS
All min and max parameters are specified End-of-Life within

the overall relevant operating case temperature range 0...+65°C unless otherwise stated.

The typical values are referenced to +25°C, nominal power supply, beginning of life.

Customer must use the appropriate heat sink to make the case temperature within the

recommended operating limits.

Parameters Cond Symb | Min | Typ | Max | Unit
+5V Analog Supply voltage Visva | 475 | 5.0 | 5.25 V
+5V Analog Supply current l+5vA 1.35 A
+3.3V Analog Supply voltage Vizaval 3.13 3.3 3.47 V
+3.3V Analog Supply current l+3.3vA 2.7 A
+3.3V Digital Supply voltage Vizawp| 3.13 | 3.3 | 3.47 V
+3.3V Digital Supply current l+3.3vD 3.6 A
-5.2V Analog Supply voltage Visoval-5.45] -52 |-494] V
-5.2V Analog Supply current l-s.ovA 2.7 A
-5.2V Digital Supply voltage Visovp|-545| -52 [-494] V
-5.2V Digital Supply current l-s.ovD 3.15 A
APS Supply voltage Note 1 Vaps 1.2 2.5 V
APS Supply current laps 4.5 A
Power dissipation Note 2 20 TBD W
Ripple and Noise Note 3 1% |mVpp

Nofe 1 —See Section 3.2.1 for a descriptfion of the adaptable power supply.

Note 2 — Power dissipation will be different for each module supplier depending on that vendors
specific supply ufilization.

Note 3 — Each voltage supply shall have less than 1% peak-to-peak ripple and noise from 1Hz to
20MHz under operating load conditions.

Note 4 — All voltages are measured at the connector interface.

Table 7: Power supply recommended operating limits

3.2.1 Adaptable Power Supply

The 40 Gb/s 300 pin MSA transponder will support an adaptable power supply (APS) on the APS
supply voltage pins. The APS is capable of adjusting from a high of 2.5V to a low of 1.2V. The
fransponder shall support a voltage sense pin for the APS on the “APS Sense” pin (pin no. D13).
This will be tied to the APS power supply rail inside the tfransponder. The transponder module shall
also incorporate an “APS Set” pin (pin no. D17), with a resistor R1 between the APS set pin and
ground (see figure X). Resistor values for R1 that are necessary to produce the required APS
supply voltage are indicated in table X. If the host PCB does not wish to implement APS, then a
fixed voltage can be supplied to the APS Supply pins while leaving APS Set and APS Sense open.

R2=470Q, R3=1000 Q

Resistor R1 (Q) Vout (V) |
40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA
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1530 1.2
672 1.5
330 1.8
0 2.5

Table 8: Resistor Values for R1

* It may be necessary to adjust these resistor values slightly to compensate for a voltage drop in
the ground return path.

Power Module
»
ouT i
121025 APS Digital
Volts
041045 3.3v
Amps
500 chm
LOAD
By
KL
APS Sense b
1 K chm
470 chm
Wieedback ' || —"‘;}
of 0.8 v
APS Set 0 chm -> 2.5 volts
1530 chm -> 1.2 w
RUN/SS

%,

Ll
J_ GMD

Optional Host
Caontrol

o

Figure 1: APS Conceptual Implementation

Adaptable Power Supply Reference

The APS supply on the host will regulate the APS voltage such that the voltage on the network
labeled "Vfeedback" in Fig 1 becomes nominally 0.8 volts unless an APS voltage or current limiting
condifion takes priority. The resistors in Table 1 are calculated using resistors available as 1% values.
For tolerance purposes, it is recommended that 0.1% resistors are used to provide additional
tolerance margin although 1% may be suitable for some applications. These values are subject to
change after a host back-plane is built and tested. Recommended tolerances are shown in

Table 9.

Supply precision 1.5% |
40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA 40 Giga MSA
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Supply load regulation 0.3%
Ground plane and ground connector drop 1.0%
Resistor tolerances using 0.1% parts 0.3%
Margin 0.9%
Total APS tolerance (+/-) 4.0%

Table 9: Recommended Tolerances (+/-)

3.2.2 Voltage calculation

The circuit shown in Fig 2 depicts one possible design that can be used to generate the APS
voltage. Exact implementation and component values are not mandatory on the host. The APS
implementer is responsible for ensuring that the fransponder module is supplied in a manner
which conforms to the APS tolerances stated in Table 3 for any given resistance between the
module sef pin and module ground.

Current capability of the APS
The APS will provide from 0.2 to 4.5 amperes and will current limit at typically 5 to 6 amperes.

Adaptable Power Supply Specs/Requirements
The host PCB will provide a steady state voltage on the adaptable voltage power conforming o
the specifications given in Table 3.

APS steady state RMS ripple <40mV rms

APS tolerance for a given resistance from +/- 3%

APS set to ground.

APS max overshoot after host power up 3% of V steady state
APS min rated current 0.4 Amps

APS maximum rated current for any voltage 4.5 Amps

APS current limit 5 ->6 Amps
TRANSPONDER total capacitance of <200 uF

fransceiver APS power pins

Table 10: APS Tolerances (+/-)

3.2.3 Potential Licensing Issues

It should be noted that there is a possibility that part or all of the APS circuitry is covered by
patents or patent applications owned by Agere. It is suggested that potential users of the APS
contact Agere directly to determine the status of such patents.

Public Document Edition 2 REFERENCE DOCUMENT FOR 300PIN 40Gb TRANSPONDER Page 13/39
No changes are allowed to this document 01-May-02
A printed version of this document is an uncontrolled copy



300 pin Multi Source Agreement for 10 and 40 Gigabit Transponders (SERDES Transceivers)

systems v - ’ ~ NQRTEL o
op | next ERICSSON Z i AglentTochmologios ¥ MITSUBISHI ExceLight 4.t JDS Uniphase NEC NETWORKS FUJITSU

usere mmmmmmmmm

Powered by pyrTACHI

o+
=
=
i
]
=
= & =
b}
= oy 5
=y -3 o
=} w (]
w w o g
S s = o

Transponder Module

>

S

ann

R4

ot

uF
Lo L
AT T
|deU|— BROUF
|
i [

s
he
552
=
LS
; >
@ = f
o =
i 2 @ 3
= @ w ]
S o w =
o - L= = |
a2 T3l 14T 1!

Win 33

SEMSE-
I

Ti

B

EEE12FS
L Sy —|"°
a9
g
| 7
B

m
o 2
i
2200
s S E =
o s W
o
wif ) =+ S *
r2x 5
EL 5
—it——=

10pF Ok
i
0.Auf
|
1

Figure 2: Example APS Implementation for 4.5A Supply
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The framer to SerDes Transceiver electrical interface
should conform to guidelines outlined in Optical
Internetworking Forum document OIF2001.145.x SFI-5:

3.4 Elaokéctd irpnspondpulrdienhmise

i TXREFCLK i TXREFCLK

TXDATA[15:0]

TXDSC
Framer or STM-256/

FEC _ IXDCK  ,J oc-768 (

Processor TXCKSRC SERDES
+—

RXDATA[15:0]
—RXDSC
—RXDCK <_C
— RS

T RXREFCLK T RXREFCLK

Common electrical interface between framers and serializer/deserializer parts for OC-768/STM-
256 interfaces.

Figure 3: Schematic Diagram of Framer or FEC processor to SerDes Transceiver Interface

All signals identified in Figure 3 are required to be sourced. The sink device (either the Framer/FEC
Processor or the fransponder manufacturer) must properly terminate all unused signals in a given
application. Refer to OIF2001.145.x for a detailed description of the signals shown in Figure 1.

The SFI-5 data interface is defined to be a 1.2V CML as described in OIF2001.149.X. The
fransponder specified in this document will be both AC and DC compliant (drivers and receivers
will support both AC and DC coupling). There will be no DC blocking capacitors on the
transponder data lines. If AC coupling is required for operation, the customer is expected to
implement the DC blocking capacitors on the line card.

3.4.1 LVCMOS Signal Characteristics

Unless otherwise specified, all digital control and alarm signals shall be 3.3V LVCMOS

Parameters Cond Symb Min | Typ | Max Unit
LVCMOS output high level 2 400 Vbpr mV
LVCMOS output low level 400 mV
LVCMOS input high level 2 000 Vbpr mV
LVCMOS input low level 800 mV

Table 11: LYVCMOS Signal Characteristics
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Figure 4. LVCMQOS with pull-up resistor termination
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Figure 5: LVCMOS with pull-down resistor termination
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3.4.2

3.43 Differential CML Input and Output Signals

Electrical characteristics of SFI-5 signals are defined in OIF2001.149.X. The tables in the following
subsections are reproduced for convenience, but the referenced document should be consulted
for actual requirements.

343.1 Differential Output Characteristics

All SXI-5 output drivers shall meet all the parameters in table 12.

Symbol Parameter Max Min Units Comments
Vem Output Common 1.23 0.72 \% (Vhigh *+ View) / 2. When using a load of
Mode Voltage Figure 5 with 1.05V<V<1.35,
37.5<rterm<62.5 ohms, 0<Zvtt<30 ohm:s.
Ground in Figure 5 is to be the same
potential as the driver ground (see note
1). Parameter is unspecified if DC blocking
capacitors are present.
Torr Driver Rise/Fall Time 50 ps At 20% - 80% into 100 ohm load
IDsHoRT Short 100 -100 mA | To any voltage between 1.45and -0.25 V,
Circuit Current power on or off
Ulo Unit Interval 402 372 o} 2.488 Gb/s to 2.689 Gb/s,
+100 ppm
Rse Single-ended outfput | 65 35 Ohm | at DC
impedance
Ro Differential 125 75 Ohm | at DC
Impedance
Rhs Single-ended return 7.5 dB | From 0.004*baud rate to 0.75*baud rate
loss
RLpire Differential return loss 7.5 dB | From 0.004*baud rate to 0.75*baud rate
VoH Differential output Vem+ | Vem + \ Minimum value represents Y4 of the total
high level 0.5 0.17 loss allowed in the SxI-5 budget. See
Figure 4 and Note 2.
VoL Differential output low| Vem- | Vem - \ Maximum value represents 4 of the total
level 0.17 0.5 loss allowed in the SxI-5 budget. See
Figure 4 and Note 2.

Note 1: The Vit values take into account the assumption of up to +/-50mV ground shift between
drivers and receiver.

Note 2: In a DC coupled environment, these levels are a function of the received load illustrated
in Figure 5. The maximum value will occur when Vew is at the minimum level. The minimum value
will occur when Vew is at the maximum level.

Table 12: SxI-5 Differential Output Characteristics
